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f;ま じ めtご

本報告書 は、わが国における情報処理教育の一層の充実に向けて、中央情報教育研究所

が平成元年度事業 として実施 した先進的情報処理教育 システム等 に関する実態調査結果を

とりまとめたものである。

本年度の調査は昨年度の欧州に引続 き、1990年2月 に実施 した ものであ り、米国、

欧州2ケ 国の情報処理教育関連機関を対象 として、教育の内容、方法等の実態状況さ らに

当該国における情報処理教育を取 り巻 く施策 にっいて最新動 向を把握 した。なお、本年度

では、情報処理教育の基盤 とな る技術研究動向も含め調査を実施 した。

短期間の訪問による調査のため必ず しも十分な成果とは言えないが、資料編のデータを

含 め多 くの関係方面の方 々の参考 となれば幸いである。

なお、本調査の実施 に際 して、 ご協力をいただいた、エデュコ教育研究所の井上哲夫先

生をは じめ訪問先諸機関の関係各位 に対 しここに深 く謝意を表する次第であ る。

平成2年3月

財団法人 日本情報処理開発協会

中 央 情 報 教 育 研 究 所
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調 査 概 要第1章
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1-1調 査 の 目的

わが国における情報処理教育の質的向上に向けて、欧米諸国に調査団を派遣 し、欧米の

大学 ・企業および教育機関等における先進的な教育システムの現状、研究動向を調査 し、

今後の情報処理教育事業に資することを目的として今回の調査を行った。

1-2調 査時期と調査訪問機関

調査 日程、訪問先等 は次の とお り。

訪問月日 訪 問 機 関 面 会 者 所 在 地

1990年 StanfordUniversity ProfessorWalker EducationBuilding

2月1日 GraduateSchoolof

(木) Education StanfordUniversity

スタンフォード大学教 育大 学 院 Stanford,CA94305

(サンフランシスコ)

StanfordUniversity PaulM.Teicholz TermanEngineerringCenter

CIFE:Centerfor CIFEDirector StanfordUniversity

IntegratedFaci一 Stanford,CA94305-4020

lityEngineering

スタンフォード大 学 総 合技 術 (サンフランシスコ)

設 備工 学センター

StanfordUniversity StevenJ.Loving SweetHall

Stanford,CA94305-3090

AIR:AcademicInfor一 AcademicInformation

mationResources Resources,System (サンフランシスコ)

スタンフォード大 学 コ泥 ユータセンター Development
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訪問月 日 訪 問 機 関 面 会 者 所 在 地

2月5日 AppliedLearning,Ltd. HarryM.Lasker,

(月) ph.D.
アブライド・ラーニング社(ボ ストン) VicePresident

StrategicDeveloP一 90akParkDrive

ment Bedford,MAO1730

CharlesBiebighauser

SeniorVicePresi一 (ボ ストン)

dent

2月5日 MassatusettsInstitute CatherineR.Avrill・ lAmherststreet
(月) ofTechnology(MIT) (AthenaProject) Cambridge,MAO2139

InformationOfficer RoomE40-358f(ボ ストン)

MediaLaboratory

CarolStrohecker 295HarvardStreet,#702
マサチ士 セッツ工 科大 学 (DaedalusProject) Cambridge,MAO2139
メディア・ラボラトリー ResearchAssistant

Learning&Episte一

mologyGroup

(MediaLab.E15-390) (叔 トン)

2月6日 HarvardUniversity ArthurC.Johnson MediaCenter,GutmanLib－

(火) rary,ApPianWay,
GraduateSchoolof DoctoralCandidate Cambridge,MAO2138

Education TeachingFellow
ハLバード大学教育大学院

(ボ ストン)

2月7日 ボス トン公共放送局 ThodoreSicker WGBHEducationalFundation
(水) WGBH Director,Interac～

tiveProjects 125WesternAvenue

Teleco㎜unications Boston,MAO2134

(lnteraCtiVeNOVa) (ボ ストン)

、
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訪問月 日 訪 問 機 関 面 会 者 所 在 地

2月9日 AppliedLearning, CharlesW.Gould

(金) Inte「nationalLtd.

Director,Interna一

アブライド・ラーニング社(ロ ンドン) tionalDistributor 1HogarthBusinessPark

operations BurlingtonLane,Chiswick,

LondonW42TJ.

MikePope

Consultancy (ロ ンドン)

Services

2月12日 INRIA HeleneGans

(月) InstituteNatinalede Delegueeaux

Recherche RelationsScienti一

enInformatiqueeten fiques

Automatique InternatiOnaleS

公益情報処理研究機関 DomainedeVoluceau一

GeorgeNissen Rocquencourt-B.P.105-78153

DirecteurRelation LeChesnayCEDEX(FRANCE)

Industrielles

InternatiOnales (バ リ)

MichelBernadou

AdjointauP「esi一

dentChargedela

Formation
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1-3調

井上

橋本

成海

査 員

哲夫(エ デュコ教育研究所

一俊(中 央情報教育研究所

洋(〃

所長)

教務部 数務第一課 課長)

教務部 教務第二課 主任)
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容内査調第2章

欧米 における情報処理教育 システム、 と くにインタラクティブ教育 システムの現状
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スタンフォー ド大学教育大学院
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2-1-1概 要

スタンフォー ド大学教育大学院 ウォーカー教授 との会見が主な内容であった
。

内容のポイ ン トは以下の とお り。

① 教育はマ ンツーマ ン、 フェイスツーフェイスが基本であ り、それを補助す るものと

して・各種メディアの活用がある。効果的なメディアの利用のためには、教育の専門
家とコンピュータ等 の専門家との間 に協力的な関係、協同的な作業が必要である。

② メデ ィアの有用性
・教育の質的向上が図れ る

・教育の柔軟性の向上が図れる

③ メディアの効果的利用のためには、教師の役割の変化が必要。

講義 自体 はメデ ィアが行 って くれ るので、その代わ りに教師はメデ ィア学習後 に理

解を深めるためのデ ィスカ ッシ ョン等が行われる。その際の進行役 ・コーチ役が必要

となる。(コ ーデ ィネーション機能)

④OHP、VTR、 ビデオディスク(VD)、CAI、 衛星通信等の各種 メディアの

評価の観点、

VTR(ビ デオ)は 学習者 自身が主体的に参画で きるために、有用性が高いメディ
アである。

インタラクティブな ビデオディスク(VD)の 活用にはもう少 し時間がかかるであ

ろう。

OHPは 、教師 自らが手元で操作できるので効果的な授業が展開で きる。
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2-1-2イ ンタ ラ クテ ィブ教 育 システム の現状 と課 題

～ ウ ォー カ ー教授 との一 問一答 よ り～

まず先に、私 自身(ウ ォーカー教授)に っいて簡単にお話を しておきたいと思います。

私が教育 に コンピュータを導入 してみようと考えたのは、7～8年 位前です。当時は、
ヘ ス教授(心 理学)と 共同で研究 してお り、学生 と一緒に研究プロジェク トをおこなって

おりま した。 当時 は主 として音楽や数学系統の学生を中心に実験を しておりました。それ

が2年 前、ヘ ス教授が健康上の理 由で引退 され、プロジェク トは中止 になって しまったの

です。 この大学(ス タンフォー ド大学)で は、学生とのプロジェク トを成立 させ るために

は2人 以上 の教授の監督が必要 とされるのです。ヘス教授の後任の教授はこの方面には全

く興味が無 く、他の教授 も多忙で したので、学生には悪いと思いなが らも中止 となって し

まいま した。他の大学 を見て もこの種の研究が現在行われているのは数校 しかないで しょ

う。

実際の現場 を見てみますと、高校位の段階です ともうコンピュータを何 らかの形で導入

している所が ほとん どです。その中で、現在の利用法ですでに満足 している先生 もい らっ

しゃいますが、 もっと他の ことがで きないものかと考えていらっしゃる先生が大半を占め

ていると思われ ます。

では、質問事項 に移 りましょう。

Q1.メ デ ィアを利用 した教育の基本コンセプ トの確認

教育 は、マ ンツーマ ン、フェイスツーフェイスが基本であり、それを補助す るものと

してメデ ィアを利用する、と考えるが、ウォーカー教授はメディアを利用 した教育につ

いてど うお考 えか。

基本的な所に関 して は全 く同 じです。

教育 にお けるメデ ィアの有用性にっいては主として2っ の点が挙げ られると思います。

第1点 は教育の質の 向上です。そ して第2点 は教育における柔軟性の向上です。 ここでい

う柔軟性 というのは、説明等をある点で止めて、巻 き戻 したりできるとい うことです。 し

か し、 これ らの点 を本当の意味で有効にす るためには、教師の役割の変化が必要だ と考 え

て います。現在 のよ うに教師が説明 したり、講義をす る必要性が全 くなくな ります。それ

はメデ ィアがや って くれますか ら。その代わ り、学生達がそれを見終わ った後で、理解度

を深めるために討論が行われると考えますが、それの進行役 となる人、っまり、 コーチの

役割を して くれる人が必要 とな ります。 また、そのコーチは特定の科 目の専門家でな くて

も勤まることにな ります。

一7一



Q2.教 育の現場で利用す るメデ ィアの評価 ポイントについて

OHP、VTR、 ビデオディス ク(VD)、CAI、 衛星通信等を利用 した遠隔地教

育、衛星通信等の各 メディアにっいての評価ポイントをお聞きしたい。

メデ ィアを利用 した教育を評価す る上で最 も重要なのは、教育を受ける本人がそれを操

作で きるか否か とい う点です。その意味合 いでは放送よりはVTRの 方が上に来ます。

また、先程 申 し上 げたようにメデ ィアを最大限利用するためにはある種の社会性が必要

だと考えます。社会性 というの は、価値観の相違等を討論で きる場です。同 じことを学ん

でいる者 同士が集ま って討論で きる場が必要なわけです。

放送による教育では、それを受 ける側が散在 していたり、忙 しくて特定の場所 に来れな

いというのが前提 となりますか ら、 自ず とその評価は低いものです。 どちらかといえば、
その放送 を見 るために集ま って来 るよ うな環境、っまり第3世 界の方が有用性が高 いと考

えます。

恐 らく、現段階で最 も有用性が高いメデ ィアがVTRだ と思います。操作性、 コス ト等

様 々な面 か ら見て、現在最 も高 く評価 されて しかるべ きです。 これにコンピュータを接続

して、教育の補助を した り、理解度 を確認す るためにテス トした りすれば もっと良 いもの

になるで しょう。

イ ンタラクティブのVDが 実際に登場するにはもう少 し時間がかかると思います。

通信衛星に関 しては、別の意味で期待するものがあります。 この メディアの最大の特長

は、情報の伝達速度です。その意味で は、話題性に富んだものの伝達にその有用性がある

と考 えます。例えば現在、多 くの鯨 には発信機が取 り付けられていますが、その行動に関

す るデータは、衛星 を通 じて収集 して います。今、鯨の行動習性 に関するレポー トを書き

たい人が いたとす ると、その情報は新 しいほど良いわけですか ら、利用価値が高いわけで

す。

将 来的に最 も活躍す ると思われ るのが、次 に挙げるOHPで す。 これは非常に価値があ

ります。集団を相手 に使えるのが何 よ りです。また、教師が手元で全ての操作ができると

いうの も魅力です。例えば学生の書 いた作文等を即座に校正することも可能です し、また
それをスク リー ン上でで きるわけですか ら、今までとは違 った授業ができるはずです。

Q3.複 数の メディアを複合 した教育環境での効果的教育について。

衛星通信等 を利用 した遠隔地教育の場面で、OHP、VTR、VD等 のメディアを利

用 した教育が行われ ると考え られ るが、教室での教育環境と、遠隔地の教育環境(教

育の受 け側の環境の違い、教え る側の環境の違い)が あるが、 この2っ の環境で各 メデ

ィア毎の最 も効果的な利用方法にっいてのお考えをお聞きしたい。
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どの メディアを使 うにして も、それを最 も効果的に利用す るためには教師の役割をはっ

きりさせておかなければな りません。今 まで教師は、その専門的な知識が教師としての役

割で した。今後メデ ィアがそこに介在す ると教師の専門家 と しての役割が次第に薄れるで

しょう。先程申 し上 げたよ うに、 メデ ィアを通 じた教育を受ける生徒のコーチが必要 と

な って きます。それが今後の教師 に与 え られ る役割なのです。

また、生徒の評価 という問題があ ります。 どのような教育を行 うに して も、生徒は評価

する必要があ ります。特に遠隔地教育を行 う上で、教育を受 ける側の生徒か らす ると、そ

の評価の基準となる試験 は全 く見ず知 らずの人から出題 され るわけですか ら違和感がある

はずです。 ここでは最初に挙げたマンツーマ ン、 フェイスツーフェイスという基本が崩れ

ているわけですか ら仕方がないのですが、それを補 うためにはできるだけ生徒側の役割を

増や し、できるだけ生徒が積極的 に教育 に参加で きる体制を作ることが重要であると考え

ます。

Q4.ハ ー ド ウ ェ ア の コ ス ト ・パ フ ォ ー マ ン ス に つ い て

教育 の現場 で利 用す る メデ ィアの ハ ー ドウ ェア は高価 で ある。 日本で は、OHP、V

TR等 のハ ー ドウェア は以 前 よ り安 価 にな ってい るが、他 のパ ー ソナル コン ピュータ、

VD、 遠隔地 教育 の機 材 は大変 高 価 で あ る。

現状 の メデ ィアで コス ト ・パ フ ォーマ ンスの良 い順序 をっ けて、 その理由を あげて頂

きた い。 また、 今後 各 メデ ィアのハ ー ドウ ェアの コス トは どうな る とお考え かお聞 き し

た い。

現段階で最 もコス ト・パ フォーマ ンスが高いメディアはVTRで しょう。ハー ドウェア

自体の価格 も下げて きている上、ユーザー 自身にとって も利用価値の高いメディアです。

これに先程か ら申 し上 げているように討論の リーダー役を勤める人がいればもっと効果的

だ と思います。また、テープ自体の価格 も低下 して きて いますので、よりコス ト・パフ

ォーマ ンスが高いと思います。

CAITも そうで しょうが、OHPに 関 していえば、非常 に柔軟性のあるハ ー ドウェア

の1つ だと思います。教師の使い方1っ で様 々な用途に使え るのが これ らの機器ですが、

コス ト的にはまだ相当な値段が しますので、パ フォーマ ンスとしてはまだVTRと 比べる

段階には来ていません。 また、CAIの 方 は生徒1人 にたいしての効果 しかありませんの

で、パ フォーマンスとい う面で は劣 ります。

衛星通信 による遠隔地教育は、VTRと の併用を考えれば柔軟性 もでてきますが、今後

はこれをよ り発展 させた システムで相互に会話がで きるものが主流になることで しょう。

ただ し、 この システムは非常に高価 な ものですので、実現には相当時間がかかると思いま

す。
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Q5.ソ フ トウェアにつ いて

メディアで利用 され るソフ トウェアの開発体制にっいてお考えをお聞きしたい。 アメ

リカでは、どのようなチームを組んでOHP、VTR、VD、 遠隔地教育等のメディア

で利用 されるソフ トウェアを開発 しているかをお聞きしたい。(イ ンス トラクタ本人が

作 る場合、 ソフ トウェア開発の企業が作る場合等)

ア メリカでは企業が関連 してい るソフ トウェアが多いと思います。企業はNSFや 政府

資金 をスポ ンサーと して開発を進 めているのが通常です。

しか し、最近では数名のプログラマが集まって共同開発す るソフ トウェアも増えつつあ

ります。また中には内容 に関す るスペ シャリス トを交えての開発 も進んできています。

ウォーカー教授には、予め質問項 目を提示 しミーティングに臨んだ。

質問項 目は下記の通 り。
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ウ ォーカー教授へ の質問項 目

QuestionstoProf.W・alker

①Aconfirmationonthe

ofeducation:

basicconcepts

Thebasicofeducationshouldalways

beman-to-man,orface-to-face,and

mediashouldjustbesupplementry.

Question:

(Basedonthe

yOUrOpln10n
media?)

abovepromise.)Whatis

o-neducationusing

②Abouttheevaluationpointsof

usedinthefieldof・education.

media

Question:

Wewouldliketoaskyourevaluation

pointsoneachofthefollowing

mediausedinlong-distance

education,broadcastsattelitesetc.

(a)Overheadprojectors.

(b)Videotapes,

〈c)CAI.,

(d)Sattelites.,

③ Effectiveeducationinaneducation

environmentwhereanumberof'media"

areintegrated.

Itisth.oughtthatmediasuchas

OHPs,VTR・s,VideoDiscsetc.willbe

usedinthelong-distanceeducation

viabroadcastingsattelites.㌔
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Quest.ion:(a)

What'are`thedifferencesbetweena

classroomenvironmentand

envlronmentsthatexist
,throughl

ong-distanceeducation?(The

differencetotherecepiantofthe

education,andthedifferencesfrom

theteach・ers'pointofview .)

Question:(b)

Whatwouldbethemosteffective

waytoutilizeeachmediainbothof

theaboveenvironments?

④Cost/Performanceofhardware .

Hardwareusedinthefieldof

educationisexpensive
.InJapan,

OHPsandVTRshavebecomecheaper

thanbofore,butothermachineryused

inlong-distanceeducation
.suchas

PersonalcomputerandVideoDisc

、Playersremainveryexpensive.

Question:(a)

Underthissituationpleasetryto

listtheapparatus,1istedin'

Question2(andanyotherapparatus

thatcomestomind)inorderof

cost-performance(better→worse)

Question:(b)

Wewouldalsoliketohearyour

vleWsonhowthecostsoneachmedia

hardwarewillfluctueteinthe

future.
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⑤Aboutthesoftware.

Wewouldliketolearnyourviews

onthedevelopmentsystemof

softwarusedinmedia.

Question:

Whatkindofteamisformalinthe

U.S.inthedevelopmentofsoftware

usedinmediaforlong-distance

education.(OHPs,VTRs,Video-Discs

etc...)
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2-1-3コ ン ピ ュ ー タ セ ン タ ー

ス タ ン フ ォ ー ド大 学 の コ ン ピ ュ ー タ セ ン タ ー で は 、Mr .ロ ビ ン グ(StevenJ.Loving;

SystemDevelopment,AcademicInformationResources)に 同 セ ン タ ー を 案 内 して い た だ い

た 。

概 要

地上3階 、地下1階 の同セ ンターは、建物中のコンピュータを同大学内キャンパスネッ

トワークであるSunNETに 接続 しており、学生、大学院生、教授陣、スタ ッフの24

時間の利用 が可能 にな っている。学生、大学院生 に人気が高い機種は、APPLE社 のM

ACI[とNEXT社 のNEXTで ある。サ ンマイクロンステム社のSUN3が2年 前に同

セ ンターに導入 されたが、前2機 種 に くらべると人気の点で格段に落ちるとい う。専用端

末機は地下1階 の廊下に山積 みされてお り、今後 これ らの専用端末はMACllも しくはI

BMPCに 置 き換えてい く予定 とのことであった。セ ンター内の幾つかの部屋 を見学 し

たので以下 に概略を述べ る。

研究開発室

MACll、NEXTが 計10台 設 置 された部 屋 で、学生 、 大学院 生、教授 、 ス タ ッフを

問わず 開放 されて い る。 もっぱ らソ フ トウェアの 開発用 と して、 自分の ア イデ ィアを コ ン

ピュー タ上 で実 現す るための プ ラ ッ トフ ォー ム と してAPPLE社 、NEXT社 よ り提供

されて い る。

実習教室

MACll21台(教 師用1台)が 教室にセ ッ トされ、教師用のMAC皿 のディスプレイ

がそのままビデオプ ロジェクターか ら教室正面のホワイ トボー ドに投影 される仕組みに

な っている。 また、教師用のデ ィスプ レイに任意の生徒 の画面を呼 び出す ことも可能 に

な っている。 全体がLANで 繋が ってお り、MACIの 他に ビデオディスク装 置、 ビデ

オテープ装置 も接続 されてお り、 この情報(音 と映像)は21台 のMACHの デ ィスプレ

イに出力で きるようになっている。(中 央情報教育研究所で は、 ビデオプロジェクタでは

な く電子OHPを 使用 した実習を行 っている)。

ただ し、我々が訪問 した時は、 この実習教室の設計 ・運営上の中心スタ ッフが大学

を退職 して、APPLE社 に移 ったため、同セ ンターの スタ ッフの中にこの教室の システ

ムを理解 している人がいないため、稼働 していないとのことである。

メディア研究室

MACIとNEXTに ビデオ デ ィス ク(VD)、 コ ンパ ク トデ ィス ク(CD-ROM)

ビデ オテー プ装 置(VTR)を 接続 し、 コ ンピュー タを中心 にイ ンタラ クテ ィブに活用 す

る実験教 室。 我 々が 訪 問 した 日に、MACIとCD-ROMを 接 続 して ミュー ジ ッ クCD

の音 を 自分 の好 きな部分 だ け取 り出 して 、 ソフ トウェア に組 み込 む実験 の デモ ンス トレー

シ ョンが 学生 、 大学 院 生 向 け に行 われ た。 コ ン ピュー タが 作 る電子 音 で はな く、 ミュ一
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ジックCDの 音楽を情報 として扱 うもので、MACIの ハイパーカー ドで利用するよ うに

な っている。デモ ンス トレーシ ョンは音のみを利用す るものであったが、同研究室 にはV

Dの 音 と映像をコンピュータで必要 な部分だけ取 り出 して活用する実験用 システムが合計

5セ ッ トほど用意 されてお り、音 と映像を活用す るマルチメディアのアイデアを実際にパ

ソコン上で実現 させるための研究室であ る。
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2-1-4エ ン ジ ニ ア リ ン グ セ ン タ ー

ス タ ン フ ォ ー ド大 学 の エ ン ジ ニ ア リ ン グ セ ン タ ー(CIFE;CENTERofINTEGRATED

FACILITYENGINEERING)で は 所 長 のMr .タ イ シ ュ ル ツ(PaulM.Teicholz;Director)に お

会 い し・CIFEの 運 営 と 研 究 プ ロ ジ ェ ク ト、 教 育 の 方 針 に つ い て お 話 し を 伺 っ た
。

CIFE概 要

CIFEは マサチ ューセ ッツ工科大学のメディアラボのように民間企業か らの委託研究

資金により運営されている。

CIFEの 研究テーマは建築、土木関連が中心であ り、研究資金を出資 しているのは日
本の大手建設会社を中心 に30数 社である。修士課程 と博士課程の大学院生を中心に、出資 し

ている企業か らの研究生等 も受け入れている。

研究プ ロジェク トの設定 はまず、企業研究生、大学院生、教授のデ ィスカッシ ョンの中
か ら将来発生 しそ うな技術的問題 、経営問題等を洗 いだす。 このデ ィスカ ッシ ョンで上
がって きたテーマを、企業 にたいす る基本調査項 目として企業 に対する調査を実施 し

、企業
にとって興味のあ りそ うなテーマを探 りだす。最終的には、CIFE-一 教授、技術者の

ディスカ ッシ ョンでテーマを絞 り込み企業か ら、4ラ ンク(10万 ドル、5万 ドル、2,5万 ドル、
1万 ドル)の 出資を募 って研究プロジェク トを開始す る。幾多のディスカ ッシ ョンを経て、
研究テーマを設定す るが、教授の得意分野 に偏ることと、企業ニーズが短期的な成果を期

待することは、現状では しかたのないことであると、所長 はお考えのようである。ただ し、将来的
にもこの考えが正 しいとは考えてお られず、CIFE以 外のスタンフォー ド大学の

各センターを巻 き込んだ協同研究等による、優れた研究結果を世の中に問 うことで、企業
に対 しては時間の余裕 を貰いたいと話 して いた。

教育の基本方針

CIFEの 教育の基本 は、 「教える側の都合で研究テーマを選択す るので はな く
、企業

や社会の必要性か ら研究テーマを決定す る」の一言に要約 される。
つまり技術的な専門家を育てることよ りも、企業が現実に直面 している、或いは将来的

に発生するであろう問題解決に役立っ経営感覚を持 った技術者を育て ることであり
、研究プ

ロジェク トを決定す る過程で企業ニーズを重要視する点 に見て取れ る
。

また、博士過誤程大学院生の研究 にっ いて も、理論だけでな く今現実 に行われているも

のか ら将来を展望 し、 これか ら問題 になることの解決をめざ した研究が行われる
。企

業か らは今の問題を調査 し、その中か ら大学院生は最先端の研究テーマをみつける方

法で、産学協同研究が実践 されている。

テクニカルな専門分野(AI、DB等)だ けしか分か らない、大学 の中で しか役に立た
ない専門家より、マネ ジメ ン トの感覚を併せ持ち、各種の業種、業態の特性を十分理解で

きる柔軟で応用力のあ る専門家を育成す ることが、CIFEの 目的のようである。
研究成果 にっいて は、 レポー トのみでな くVTRも 成果物 としている。

CIFEの このような教育 に対す る基本方針 は、大学の研究機関 としての機能が、政府
の補助に対する レポー ト提出のみで終わ っていたのでは、現実の企業ニーズか ら乖離され
て しまい、社会のニーズに応え られる研究者を育成できな くなる恐れか ら、考え出された
ものであると、今回の訪問で感 じられた。
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ア プ ラ イ ド ・ラ ー ニ ン グ社(ボ ス トン)
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2-2-1概 要

① アプライ ド・ラ一二 ング社は欧米の主要企業の社内教育用 ソフ トを開発 している。

その開発責任者が今回面会 したハ リー ・ラスカー教授である。

ラスカー教授 はハーバー ド大学で教鞭をとり、子供向けのテ レビ番組 「セサ ミス ト

リー ト」の教育効果を中心 に番組開発に携わ った経験を もっている。

その過程で教育用の ビデオや ビデオディスク(VD)の 開発ノウハ ウを得ている。

② 効果的な教育 ソフ ト開発のカギは現場の徹底 したニーズ リサーチ(イ ンタビュー)

であ る。

③ 教育 ・ハー ドウェア ・ソフ トウェア ・映像 ・音声等の各種分野の専門家の協同作業

にる教育 ソフ ト開発が重要である。
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2-2-2イ ンタ ラ クテ ィブ教育 システム の現状 と課 題

～ハ リー ・ラス カ ー副 社 長 との ミーテ ィ ングか ら～

ア プ ラ イ ド ・ラ ー ニ ン グ 社(米 国 ・ボ ス ト ン)で は 、Mr.ハ リ ー ・ラ ス カ ー(Harry

M.Lasker,PH,D,;VicePresident)に お 会 い して 、 パ ー ソ ナ ル コ ン ピ ュ ー タ を 利 用 し た 教 育

シ ス テ ム に っ い て お 話 を 伺 っ た 。

Mr.ハ リ ー ・ ラ ス カ ー の 経 歴

ハーバー ド大学の教授時代にアメ リカの子供番組 「セサ ミス トリー ト」の教育効果を中

心に番組開発に関わ り、 この時の経験か ら教育用VTR、 ビデオディスク(VD)の 開発

ノウハウを得 た。その後80年 代 にVDと パ ソコンを融合 した新 しい教育 システム開発の

ため、大学を辞め会社を設立。その後アプライ ド・ラーニ ング社に合併 され現在に至 る。

現在はアプライ ド・ラーニ ング社で、教育 システムのデザインの最高責任者である。

当初は、子供向けにVDと パ ソコンを融合 した教育 システムの開発を目指 していたが、
コス トの関係か ら、企業向けの教育 システムの開発をお こなっている。

アプライ ド・ラ一二 ング社の教育 システムの開発概要

一つの教育用 システムを開発す るために
、チームを組んで開発 している。開発に当た っ

ては、教育ニーズの リサーチか ら始 まり、'ハー ドウェア、 ソフトウェア、ビデオ制作、教

育心理学の各専門スタ ッフか らな る、チームにより開発 され る。

企業向け教育 システム として、アプライ ド・ラーニ ング社では2っ の方法を考えている。

スペ シャル ・パーパス とラーニ ング ・コンサルテ ィングである。前者は、特定の目的に対

するマルチメデ ィ・ア ・イツ タラクティブ教育 システムの提案であり、後者 は、企業の教育

システム全体のデザイ ン提案である。(基 本的な開発過程 は以下の図に示す)

行動 目的明確化 は、人 間が 「見て、聞いて、や ってみたい」ことを発展できることを教

育 システムによって実現できるよ う、人間のポテンシャルを向上す る方向で考える。

人間のポテ ンシャル は、1.ベ ース、2.オ ペ レーショナル、3.ト ランスフォーメーショナ

ルの3つ に分けて考え る。1は 学校教育で育成 される人 としての基本能力である、2は 行

動 して道具を使 うための専 門能力である、'3は クリエーテ ィブな能力である。アメリカの

企業の教育ニーズはまさに3の クリエーティブな能力の向上にあり、アプライ ド・ラ"ニ

ング社 もこの部分にたいす るコンピュータとVTR、VDを 活用 した教育 システムの開発

を目指 してお り、開発体制 もそれに沿った ものである。

ハ ー ドウ エ ア

IBM社 のパ ソコン(IBM-PCAT)に 、ソニー社のVDと テ レビを接続 した も

のが基本セ ッ トであ る。

アプライ ド・ラーニ ング社が販売を始めた頃には、企業内にVTRが 導入 され教育に も

利用 されていた。そのVTRに よる教育 システムに替わる ものとして、VDと パソコンに

よる教育 システムを売 り込んだ。そのために、ハ ー ドウェア(IBM社 のパ ソコンとVD
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図 教育 システムの開発過程

基本 研 究

(ベ ー シ ック

リサ ーチ)

ビヘイ ビア

オブジェク ト

行動 目的明確化

教わ る人が結果

として何がで きる

ようになるかを明 行動目的が達成 されているかを

確にする 検証 し、完成度を高める

マスターサイクル

を接続するボー ド)と ソフ トウェアの両方の開発が必要であ った。

ソ フ トウ ェア

一 つの教育 システムを開発す るために
、まずお客企業の業務の処理能力の高い人 と低い

人 に対す る8時 間に渡 るヒア リング調査を実施 し、仕事を進める上での心理状態を含めて

具体 的に解明す る。 ヒア リング対象の2人 を比較することにより、処理能力の高い人の優

れた部分をソフ トウェアに反映 させ る。 この過程が最 も重要であ り、 ソフ トウェアがお客

企 業に役立っかどうかを決める決定的ポイン トである。

お客企業 に対 して は、 この過程をへて作成 されたソフ トウェアを中心と した システム全

体 を導入す ることで、仕事 に与えるメ リッ トを具体的イメー ジとして訴え ることで採用 し

ていただいている。

コンピュータを利用 して教育 システムを作成する場合のメリッ トは、データ蓄積の手段
のみで はな く、人間の知識、能力の向上を補助するようなシステムをコンピュータを中心

に作成することが可能 となるとい う点である。

VTR、VDを コンピュータと組み合わせ るのは、現状では人間の知識、能力の向上の
ためには欠かせないためである。
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3マ サ チ ュー セ ッツ工 科 大 学
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2-3-1概 要

① アテナプロジェク ト
コンピュータを研究、教育に利用するための環境作 りと、その結果について実際に

アテナプ ロジェク トの成果を活用 した、人力飛行機の作成にっいて、 ビデオテープを

参考 に説明を受 けた。

② メディア ・ラボ

アテナプロジェク トにも参画 した、ス トロヘ ッカー女史が実際に作成 し、現在 も使

用 されている、 コンピュータとビデオデ ィスクを接続 し、教育効果を上 げるための、

ソフ トウェアにっ いてデモ ンス トレーションと説明を受けた。
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2"3-2イ ンタ ラ クテ ィブ教 育 システムの開発

マサチ ューセ ッツ工科 大学 で は、 イ ンタラ クテ ィブ ・ビデオデ ィス クの作成 と研究 を し

て い る、 ス トロヘ ッカ ー女史(CarolStrohecker;ResearchAssistantLearning&

EpistemologyGroup)に お会 い し、実 際 にス トロヘ ッカ ー女 史が作 成 に関連 した、3本 の

イ ンタラ クテ ィブ ・ビデ オデ ィス クのデモ ンス トレー シ ョンを見学 した。以下 に概要 を示

す。

(1)ADifferentTrainofThought

教育を目的 として作成 されたものではないが、教育利用の目的で見て も大変示唆に富ん

だ ビデオディスクである。大きな特長 は、メインス トリームとサブス トリームの考え方で

あ る。画面上では通常 メイ ンス トリームの画面が流れているが、同時進行でサブス トリー

ム も裏で流れている。 この ビデオディスクの場合メイ ンス トリームは本編にあたり、サブ

ス トリームは登場人物それぞれのメイ ンス トリームの現在の場面での心情を描いたス トー

リーである。

メインス トリームだけを見ていて も映画 として充分であるが、普通の映画と違 う点 は登

場人物がその場面で何を考えているかは、見る人が感 じる しかないが このイ ンタラクテ ィ

ブ ・ビデオディスクでは、登場人物を示す ウィンドウが画面下部にあ り、そ こを指で タッ

チすることで画面が指 した人物の心情に画面が切 り換わ る点が大きく違 う。

(2)UnitedStatesGolfAssociationMuseum展 示 用 イ ン タ ラ ク テ ィ ブ ・ビ デ オ デ ィ ス ク

米国のゴルフの歴史を紹介 した ビデオディスクである。 ゴルフ博物館の展示品の中に並

んで博物館に来たお客様の興味を引きつける展示品の一つである。

ビデオデ ィスクの特長であるランダム ・ア クセスを上手 く活用 し、ある大会の歴史を見

て いて興味のわいた選手のプロフィールを画面に動画(選 手のフィルムが残 っている時代

のみであるが)を 表示 して見せたり、その中でまた興味のわ いた大会の詳細を画面に出 し

たり出来、見 る人の興味が尽 きるまで米国の ゴルフに関する情報を画面に引き出す ことが

きるよ うになっている。

(3)TheNationalWeatherService(NWS)天 気予 報官 再教育用 イ ンタ ラ クテ ィ ブ ・

ビデ オデ ィス ク

本イ ンタラクティブ ・ビデオディスクは、NWSの 予報官の再教育用に開発 された もの

であ る。従来のNWSの 予報 システムは、気象衛星の情報をコンピュータセ ンターで解析

した情報を各サテライ トを経 由 してお客様に提供 していたが、直接サテライ トが気象衛星

の情報を解析 しリアルタイムな気象情報をお客様 に提供で きるように予報 システムをグ レ
ー ドア ップする時に、NWSの 要請によって開発された ものである。 目的は、新 システム

に移行するに当た って発生するであろう習熟不足による能力ダウンを無 くす ことである。

このため、実際に新 システムで使用 される機器と気象データを使用 して、教育用の イン

タラクティブ ・ビデオデ ィス クが開発 された。教育される予報官にとって も自分達が実際
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に使用する機器で教育 を受けることで、移行後の不安を無 くす効果があること、また実際
に気象衛星か ら送 られて くるデー タを使用することで、考え られるあらゆる状況に対応す
る訓練ができる。EWSと して も全米各地に散 らばるサテライ トか ら予報官全員を集めて

教育するコス トを考え ると、 インタラクテ ィブ ・ビデオディスクを作成する方が効率的で

あると判断 し依頼が あったとい う。

実際 に本 インタラクテ ィブ ・ビデオディスクによる教育効果はEWSの 期待に充分応え

るものであった。

総括

今回マサチューセ ッツ工科大学(MIT)で は3本 のインタラクティブ ・ビデオディス

クのデモ ンス トレーションを見学 した。MITで はこの種の研究の歴史は古 く
、メディアラボが出来

る前か ら研究を して いた。本格化 したのはMITで アテナ ・プロジェク トが始

まってか らのようである。(ア テネ ・プ ロジェク トについて は別途記述)

3本 のイ ンタラクテ ィブ ・ビデオデ ィスクに共通 しているのは
、ハイパー ・テキス トの考

え方で、ある画面 の情報 に関連 している情報が簡単に、次から次と画面に呼び出せ るよう
になって いることであ る。使用す る人が、 自分の考えや興味で情報を引 っ張 り出す。 コ

ンピュータか ら自然 に流れて くる情報 を受け取 るだけで進 まないようにな
っていることで

あ る。



2-3-3ア テ ナ プ ロ ジ ェ ク ト

マ サ チ ュ ー セ ッ ツ 工 科 大 学(MassachusettsInstituteofTechnology)で は 、 ア テ ナ プ

ロ ジ ェ ク ト(ProjectAthena)に っ い て 、 概 要 の 説 明 を 受 け た 。

アテナプロジェク ト概要

本プロジェク トは、7年 前に始 まったコンピュータを統合 した環境での学生、修士課程

の大学院生、教授の研究、教育環境に関す る研究からスター トした ものであり、当初プロ

ジェク トの名称を 「ギ リシャ女神の知恵(GreakGoddessofWisdom)」 と言 った。

今回の訪問では、人力飛行機の制作か ら実際に飛行す るまでの過程で、 この コンピュー

タを統合 した環境で、飛行機の設計か ら軽 くて丈夫な素材選 び、強度計算、パイロットの

体力チェック等の必要な全ての情報を この環境の中か ら引き出 し、人力飛行機の飛行成功

へ導 いた過程を収めた ビデオテープを見学 した。

この例に見 られるように、学生たちのよ り創造的で、効果の高い研究環境 にコンピュー

タを活用す ることが本プロジェク トの 目的である。

実際 に、本プロジェク トの最初の5年 で、MITの 研究、教育への コンピュータ利用を

含んだカ リキュラムを125以 上開発 した。本プロジェク トが成功 した要因として、大規

模な範囲のネ ッ トワークに接続 された、多数のワークステー ションで一気に多 くのソフ ト

ウェアの開発と利用がされたことをあげていた。

また、1988年 か ら89年 にかけて、120名 以上の要員が本プロジェク トに参加 し

てお り、これ らの要員はIBM社 、DEC社 といったハー ドウェア ・ベ ンダーを中心に、

多 くの ソフ トウェア開発会社、 メ ンテナ ンス会社か ら集まっており、本 プロジェク トが終

了する1991年5月 までの資金総額 と しては、10億 ドルを超えるかな り大規模なプロ

ジェク トで ある。
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ミー ド大学教育大学院4ハ
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2-4-1概 要

教育 システム のデ モ ンス トレー シ ョン AuthurC.Johnson

ジョンソン氏(同 大学院)が ドクター論文のテーマと して、Apple社 か ら援助を

得て研究 した 「コンビゴータか らの大量情報と人間の処理能力の差」について、デモ ン

ス トレーションを見学 した。
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2-4-2イ ンタ ラ クテ ィブ教 育 システム の開発

Mr・ジ ョン ソ ンが ドクター論文 の テー マ と して、 「コ ンピュー タか らの大量 情報 と、人
の処 理能 力 の差 」 に っ いて、APPLE社 よ り援助 を受 けて研 究 して い る ものを今回見学

した。

ハ ー ドウ エア構成

APPLE社MACII[cxと デ ィ ジタイザをRS232Cで 接続 し、 デ ィジタイザ

にCD-ROM、VTR、 写 真機 を接続 して あ る。

ソフ トウェア概要

開発 しているソフ トウェアの名称rPersonalMediaStudioＬ

MAC上 のハイパ ーカー ドに、音声、VTR、 写真機、CD-ROMよ りデータを入力

し使用す る個人が、 自分専用のデータベースを構築す るためのソフ トウェアである。
Mr.ジ ョンソンは、自分用のデータベースをVTR、CD-ROM等 の メディアを利用

して作成す ることで、他の人がそのデータベースを使用 して も作 った本人がそこにいて、
本人 と会 って話を して いるような、本人(自 分)そ の ものであるような個人用データベー

スの作成 を 目的 として いる。

データ収集のため アメ リカ国内の高校 に本 ソフ トウェアの試用を依頼 しており、高校で
は生徒が、 レポー トをまとめ るのに利用 している。

生徒の使用を前提 と してい るので、ふだん生徒が使用 しているノー トと同 じフォーマ ッ

トをMACに 表示 し、文字 ・描画だけでな く、音声 ・画像を も含んだ レポー トを作成する

ことが可能 にな って いる。始 めは生徒 も慣れないため、雑多な思いつ きのデータを入力 し

ているが、慣れるに従 って本人の現時点の興味を入力 しはじめ、本人の個性がデータベー

ス化されて い く。

今後は大学生、大学院生に も使用 して もらって、データを収集する予定である。

ソフ トウェア開発の狙 い

従来のコ ンピュー タの利用形態は、膨大な情報をコンピュータか ら引き出す ことが中心

であ ったが、Mr.ジ ョンソンは、個人の知識 ・行動様式をコンピュータに入力 し、そこか
ら自分の考えをまとめ新 しい知識 ・行動を引き出すための道具 として、複数のニューメデ

ィア(VTR、CD-ROM等)を コンピュータに接続 して活用するためのプロ トタイプ

として開発 した。



ボス トン公共放送局(WGBH)
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2-5-1概 要

ボス トン公 共放 送局 で は、 デ ィ レクタ ーで以下 に述べ るrNOVA」 プ ロジェ ク トの 中

心 メ ンバ ーであ ったMr,シ ッカ ー(TheodoreSicker;Director)に お話 しを伺 い、rNO
VA」 につ いて の説 明 とデモ ンス トレー シ ョンを見学 した。

同放送局はボス トン市内を中心にテ レビ2チ ャンネル、ラジオ1チ ャンネルの放送をお

こなっている。事業内容 は日本の放送大学のような教育番組、子供向け教育番組、情報伝
達手段の研究等であ る。教育番組 は通常の放送であるが、情報伝達手段の研究は、放送の
みならず他のメディアの登場 による、新 しい伝達手段が出現 した場合(最 近ではビデオデ

ィスク、 コンピュータ等の登場)に 、最 も効果的な情報伝達手段の研究開発を目的として

お り、ハ ンデキ ャッパ向けの放送技術の開発、そ して今回の主 目的のPCイ ンタラクティ

ブも研究課題である。



2-5-2イ ンタ ラ クテ ィブ教育 システム の開発

プ ロジェ ク ト 「イ ンタラ クテ ィブNOVA」

概 要

科学 ドキ ュメ ン ト番組を、パ ソコン(APPLE社 マ ッキ ン トッシュ)で イ ンタラクテ

ィブに使用 で きるように編集 し直 し、4～5名 のグループが学校の教室、図書館等に教材

として利用 するソフ トウェア。

答えが一 つ以上 ある柔軟で一般的な問題について考えるソフ トウェアを教育用に作成す

るアイデ ィアは10年 以上前か らあ ったが、APPLE社 のハイパーカー ドが発売 されて、

学校で使用 で きる程度 までコス トが下が り、始めて実現可能になった。(ソ フ トウェア開

発に関 してAPPLE社 の援助がある)

構成機器

標準的なハ ー ドウェア構成 は、以下の とお り。

① パ ソコ ン

② 周辺装置

③

④

APPLEマ ッキ ン トッシュPLUS

(学 校 の予 算 で購入可 能 なハ ー ドウェア)

パ イオニ ア ビデオデ ィス ク装置

ソニ ー ビデオ テー プ装 置

ソニ ー カラ ーテ レ ビ

学校に導入 されているパ ソコンで、ハイパーカー ドが使用可能なパ ソコンは上記パ ソ・コ

ンが最 も多 いため、 これを対象に ソフ トウェアが開発されている。

ソフ トウ ェア と して 提供 され る もの は、3 .5イ ンチフ ロッ ピーデ ィス ク10枚 、 ビデ

オ デ ィス ク1枚 、 フロ ッ ピーデ ィス クにはハ イパ ーカー ド用 の資料 情報(文 字情 報等)が

入 ってお り、 ビデ オデ ィス クに は音声 と画像 情報が入 って い る。

開発体制

ビデオデ ィス クの技術者、パ ソコン用 グラフィックの技術者、文字情報のテキス トライ

タ・ハ イパーカー ドのプログラマ、教育専門家等の10名 のチーム。

開発期 間 の2/3を リサー チ&デ ィベ ロ ップ メ ン トにあて 、残 り1/3で 製作 した。

開発に当たって最大のネ ックは、教育専門家 とコンピュータ技術者の考え方の相違であ

ったとい う。(こ の話 しは、ボス トンのアプライ ド・ラーニ ング社で も聞 くことがで きた)
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ネックの中心点は、以下の とお り。

教育専門家 コンピュータを使 う人の考える力を引き出し、伸ばす ことを考えた操

作性、画面をっ くろうとする。

コ ンピ ュータ技 術者 コンピュータに多 くの情報を入力 し、 きれいに伝えようとす

る。

この違 いがはっきりで るのは、画面をカラーにするかモノクロにす るか、動画を多 くす
るか静止画を多 くす るかにあらわれて くるという。

カラー ・動画で見易 く=コ ンピュータ技術者、モノクロで色を想像 させる ・静止画で動

きを想像 させる=教 育専門家。 とい った違いになって、開発時に議論が深夜までおよんだ

ことも度 々あ ったとい う。

デモ ンス トレー シ ョン概 要

今回の訪問で実際に見学 したNOVAの ソフ トウェアは、中学校、高校の学生向けに作

成 された もの2本 であ った。

最初に見学 したソフ トウェアは、全米の水辺の特徴 とそこに生息す る生物について、 ビ
デオデ ィスクの音 と画像情報 により分 りやす く解説 したものであった。パソコンの画面に
全米の地図が表示 され、例えば五大湖の水辺 にっいて情報を得たい場合、五大湖をマウス
で クリックす ることで、 ビデオデ ィスクか ら五大湖の水辺にっいての音声と画像の情報を

カラーテ レビに表示す る ものである。 ビデオディスクの情報はもともとWGBHで 放送 し

た番組を編集 しなお した ものである。

学生が、図書等で調べていた水辺の生物にっいての情報を音声と画像を見なが ら、 この

NOVAを 動か しているパ ソコンで レポー トを作成することも可能になっている(そ の レ

ポー トに ビデオデ ィスクの情報を入力 してお くことも可能)。 学生はレポー トを紙ではな

くフロッピーで提出す る時代が近い将来や って こよう。

もう一つの ソフ トウェアは、環境保護問題 にっいての ソフ トウェアで、フロリダの海岸

に産卵にや って くる海亀を守ろ うとする、 ロールプ レイングゲームのようになっていて
、

学生がボス トンか らフロ リダへ行 ってそこで現場(フ ロ リダの海岸)が どうなっているの

かを調査 して くるものである。物語の途中で、例えばパ ソコンの画面上のテレビをマウス

で クリックすると、 ビデオテープ装置が 自動的に動 きだ してカラーテ レビに海亀 について

の情報を映 し出すよ うにな っている。

この ソフ トウェアを使用す る学生が、 自分で考えなければ次へ進めないようにな ってお

り、パ ソコンか ら情報が流れ出て きて、それを学生が覚えるとい うものではない。受け身

では使えないようになっている。
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ア プ ラ イ ド ・ラ ー ニ ン グ社(ロ ン ドン)
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2-6-1概 要

ボス トンのアプライ ド・ラーニ ング社ではハ リー ・ラスカー教授にお会いし、アプライ
ド・ラ一二 ング社で作成 して いる教育用 ソフ トウェアの開発理念をお伺 いしたが、 ロン ド
ンでは・実際にアプライ ド・ラ一二 ング社が開発 した教育用 ソフ トウェアを利用 し、最 も
成果をあげている事例について概要を伺い、CDIを 活用 した最新の教育用ソフ トウェア

についての デモ ンス トレー ションを見学 した。



2-6-2イ ンタ ラ クテ ィブ教 育 システム の開発

ア プ ラ イ ド ・ ラ ー ニ ン グ 社 ロ ン ド ン 支 社 で は 、Mr .ゴ ー ル ド(CharlesW.Gould;

Director)とMr.ポ ッ プ(MikePope;ConsultancyServices)に お 会 い し、 教 育 シ ス テ ム

の 作 成 概 要 、 実 際 の 事 例 、 最 新 の 教 育 シ ス テ ム に っ い て お 話 し を 伺 い 、 デ モ ン ス ト レ ー

シ ョ ン を 見 学 し た 。

概 要

アプライ ド・ラーニ ング社 ロン ドン支社では、アメ リカ以外の国に対するCAIの 販売

を担当 してお り、 日本に対する販売のパー トナを選び、既に拠点を設けている(日 本国内

において は、VTRの み販売 している)。

教育 システム

お客企業 の戦略目的のために、お客企業の人材教育(人 材のパ フォーマ ンスの向上)。

そのために以下の3っ の方法を実施 している。

1.コ ンサルティ ング

お客企業の人材がその戦略目的達成に必要な質 ・量 ともにいるか どうかを評価 し、質

の問題 に対 して は、 自社の教育 システムを提案する。また、教育部門を持たない企業に

対 しては、アプライ ド・ラーニ ング社自体が、教育部門の業務を代行することもある。

2.コ ースウ土ア

資料編 にあるとお り、VTR、CAI、 集合研修を含めた、多種多様な教育 システム

を備えて いる。'"

3.ア フターケア

ビデオデ ィス ク、CD-ROMを 活用'した、インタラクティブCAI。

上記の3っ の方法で、特 に有効な事例としては、お客企業が新 しい商品 ・新 しいシステ

ムを販売 ・利用 を始める時に従来では逃れ られなかった、一時的なパフォーマツスの低下

(習熟期間のパ ワー ロス)を 、 コースウェアの活用等によりなくす ことが可能になる。

お客企業の評価 はミ導入 した企業の業績がどれだけ伸びたかによってはか られる。業績

のみが、 目に見え る基準である。 と考えているようである。

ただ し効果は、企業のやる気、社員のやる気によって左右されると考えている点 は、 日

本 と同 じようであ るが、いかに社員がやる気を出す仕組み、環境を作 って コンサルティン

グす るかが、 ノウハ ウのようである。

ハ ー ドウ エア構成

アプ ライ ド ・ラーニ ング社 は、世 界各 国(ヨ ー ロッパを中心)に 教育 システ ムを販売 し

て い るが 、基 本 的 なハ ー ドウ ェア構 成 は、 ソニ ーの ビデオデ ィスク とテ レビ、IBM社 の
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パーソナルコンピュータである。

技術的な開発は、 アメ リカで行 っているが、言語(母 国語)や 文化の違いを考慮 して、

具体的なお客企業への適用は、各国の支社で実施 している。

教育 システムの適用(特 に技術教育にっいて)

技術教育 に関 して は、基本的に国による変化はないが、VTR、CD-ROMの 音声を

その国の母国語に変え るだけであるが、それ以外のセールスやマネー ジメン トの教育に関

して は、 コンサルテーションを実施 し、オーダーメイ ドで作成することになる。

① 技術教育の例(UNIXの 教育)

コンピュー タを利用 して教育を実施す る(CAI)が 、 コンピュータに使われてい

ると、絶対に感 じさせない工夫が必要になる。例えば、何時で も何処か らで も使 う人

が 自由に好 きな所か ら始めて、終われるようにす る。また、UNIXの 教育 に必要な

カ リキ ュラムにっ いて は、事前の コンサルティングによって、お客企業ごとに決定 さ

れ る。

②VTRを 活用 した教育 システムの例

VTRの 利点は、お客企業の社員が、 自宅に持ち帰 り自分の好 きな時間に利用で き

ること(ア メ リカとイギ リスを比べ るとイギ リスの方が自宅に持ち帰る社員が多 い)

と、まった く知識のない人で も、繰 り返 し見ることで理解できることである。ただ し

使用 した人の評価 は、個人差が大 きい。

最新の教育 システム

CD-ROMの 新 規格 と して 、CD-ROMXA(CompactDiscReadOnlyMemory

の拡 張 と して音声 の入 力 を規 定 した もの)、DVI(DigitalVideoInteractive)、CD

I(CompactDiscInteractivemedia)と い った機 器が 、 日本 や欧米 の企 業 によ り提 唱 さ

れ て いる。 アプラ イ ド ・ラーニ ング社 にお いて も、今後 出て くるで あ ろ う新規格 に対 応す

るたあ開 発 して い る ものが あ る。今 回 はその 中で 、DVIに っ いて 見学す るこ とがで きた。

デモ ンス トレー シ ョンで は、 西 ドイ ツの化 学会社 の新 製品 の コマー シャルをDVIで 開

発 した もので あ り、同一 の 画像 に英語 、 ドイ ツ語 、 フ ラ ンス語、 イ タ リア語で解 説 を した

もので 、見 る人 が理 解 で きる言 語を選 択 で きるよ うにな って い る。

DVIは 、パ ソ コ ンの制 御 が必要 で あ るが 、今 後製 品化 され るであ ろ うCDIは 、CD

Iの 本体 にCPUが 内蔵 され 、パ ソコ ンな しで利 用が 可能 にな るため 、CDI向 けの教育

システム は、VTR以 上 の教育 効果 を上 げ る ことがで き ると考 え られ て いる。
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2-7イ ン リア(INRIA)



2-7-1概 要

INRIA(lnstitutNationaldeInformatiqueetenAutomatique)は フ ラ ン ス 文 部

省 の 情 報 処 理 の 最 先 端 分 野 の 調 査 研 究 機 関 で あ る 。 今 回 の 訪 問 で は 、 ガ ン ス 女 史(Helen

Gans;DelegueeauxRelationsScientifiquesInternationaler)にINRIAの 概 要 と 現

在 行 わ れ て い る 研 究 等 の 概 要 に っ い て お 話 を 伺 っ た 。

INRIAは フ ラ ンスの公 的 な科 学 ・技術 等の研究機関で あ る。INRIAは フラ ンス

国 内 に4カ 所 の研究 セ ンターを 持 って お り、今回パ リ郊外の 研究 セ ンターを訪 問 した。

フラ ンスで は、文 部 省傘下 にINRIAと 同 じよ うに産業 に関す る調査 研究 を実施 して

い る研 究機 関 が3っ あ る。

(1)産 業 、分 野 を問 わず全 体 的 な調査 研究を行 って いるCNRS(CenterNationalde

laRecherchScientifiqu)

(2)テ レコ ミュニ ケー シ ョンを 中心 に調査研究 して いるCNET

(3)製 造 業 を中 心 に調査研 究 して い るINRA

で あ る。INRIAと 他3つ の研 究機 関の中で最 も関係が 強 いの は、CNRSで あ る。

CNRSは 産業 全体 の調 査研 究 を実施 してお り、 この調査 研究成 果 を3っ の研究機 関 に

研 究 開発 の依 頼 をお こな って い る。

今 回訪 問 したINRIAは その 中 にあ って、情報処理 に関す る最 先端 分野 、

(1)AI(Artificiallntelligence)

(2)次 世 代 コ ン ピュータ開発

(3)ネ ッ トワー ク

(4)デ ー タベ ー ス

(5)オ ー トメー シ ョン

(6)ロ ボ ッ ト

(7)科 学 技 術計 算

(8)マ ン ・マ シ ン ・イ ンタフ ェー ス

の上 記8項 目にっ いて、調 査 研究 を実 施 して いる。

INRIAの マ ンパ ワー及 び コ ン ピュー タ リソースの概要 は以下 の通 り。

(1)600名 以 上の 科学研 究 者 を含 あ、全体で900名 。

科学 研究 者600名 の 内訳

220名 フル タ イムの研究者

220名 外 部研 修生

80名 公 的研 究所 等か らの研究者

40名 企 業 か らのエ ンジニ ア

40名 海 外 か らの 出向研究者

(2)こ れ らの研 究者 た ち は、 次 の よ うな リソースを使 って 研究 を進 めて い る。

150台 以 上 の マ イ クロコ ンピュー タ

200台 以 上 のUNIXワ ークステ ー シ ョン

(SUN、BULL、Apolloetc)

CRAYHへ の ア クセ ス
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これ らはすべ てEthernet、X25で リンクされてい る。

INRIAの 研究 開 発 に対す る取 り組 み方の基本 と して 、 「一 つの テー マに対 して多 く

の人 間が集 ま って研 究 した方 が 、 よ り成 果が上が る」 と してお り、人種 、国籍 を問わず 自

由な雰 囲気 の施 設 の中 に多 くの研 究員が 集 ま って い る。

今 回 訪 問 した パ リ郊 外 の 研 究施 設 の他 に、 フラ ンス国内 に3つ(レ ンヌ、 ナ ンシー、

ニ ース)研 究施 設 があ る。

INRIAは 先に述べたように、CNRSか ら来た研究テーマにっ いて研究開発を行 う

以外に も独 自に調査を実施 し、社会的ニーズが高いが、一般の企業が研究開発を行 うには

リスクの太 き過 ぎるテーマにっ いて も、研究開発を多数行 っている。研究資金 については、

国家の資金の他 に研究開発に成功 したテーマを一般の企業にライセ ンスを供与 しそのライ

セ ンス料 も研究資金 と している。割合 としては88年 で全体の20%を ライセ ンス料が 占

めている。

国際間の研究協 力について も、積極的に行 ってお り、EC、 アメリカ等の研究項目が関

連す る国際会議には必ず参加 している。

日本では、ICOT(新 世代 コンピュータ技術開発機構)や 日本情報処理開発協会 との

関連が深い。

教育研修にっいて

今回の訪問の目的は、情報処理の最先端の研究機関が、どのような形で システム ・エ ン

ジニア等の教育を実施 して いるかを調査するために訪問 したが、INRIAの 研究者に対

す る教育 は、研究開発 に関す る発表会を中心 としてお り、INRIAの 中で一から教育を

実施 しているわけではない。ただ し、INRIAの 研究者の多 くは国内の大学の教授を兼

任 している方が多 く、INRIAで 研究 した成果を大学の教育に反映させているとの こと

であった。
一般企業の研究所の情報処理関連の研究員を受入れ

、半年か ら1年 教育するためのカ リ

キュラムがあるとの ことで あった。

このカ リキュラムは、INRIAで 研究開発 したAI等 の ソフ トウェア、ハー ドウェア

を企業がライセ ンスを受けて、市場で販売す るために必要な知識、技術の取得を目的 とし

た ものである。
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果結査調第3章

わが国の情報処理教育における課題



`



第3章 調査結果 わが国における課題

今回の海外視察 において、参考 になったポイン トを下記に挙げ、今後の情報処理 コース

ウェアにおけるイ ンタラクテ ィブ ・ビデオ教材の効果的開発のあり方を、効果的制作 ・運

用の点か ら検討 し、次に効果的学習の諸条件を学習に際 してのインス トラクタ(教 育側)

の役割の点か ら、 さ らにビデオ教材の今後のあり方 として、学習者の主体的参画による教

育の重要性及び、 ビデオの他 メディアとの融合活用 にふれ、最後にビデオ教育の今後の課

題 と、それに伴 う教育観の転換の必要性を述べる。

・ 教育の専門家 とコンピュータの専門家 との協動 ワークによる教育 ソフ トの企画開発

(ス タンフォー ド大学教育大学院ウォーカー教授)
・ 教育内容(情 報)は コンピュータ情報に任せ、教師は教授機能をはたすのではな く
コーチ機能をはたすべ きである(同 上)

・ 教師のコーチ機能 としてとりわけ重要なことはチームディスカッシ ョンの コーデ ィ

ネイ トであ る。(同 上)
・ ビデオ活用 は 〔自分が操作できる〕すなわち主体的に参画で きるが故 に教育的価値

が大 きい(同 上)
・ 衛星利用 は学習側 も操作参画できれば効果大であろ う(同 上)

・ これか らの時代 は教師の存在が不明確とな り学習者の役割が増大す る時代、 したが

って学習者の反応の確認 ・引きだ し ・再反応が重要(同 上)
・ 特定 しない時間 ・場所で教育可能な手段としての ビデオ(同 上)

・ 教師が ソフ トウェアを開発する時代(同 上)

・ ニーズを 〔安 く早 く〕把握す る必要性(同 上)

・ 企業 との ジョイ ン トによる教育 システムの開発:企 業 にもメリッ トのあるテーマを

提案 し資金 と人材を提供 させ問題解決 と人材育成 に資するシステム(ス タ ンフォー ド

大学エ ンジニ ア リングセンター、タイシュルツ教授)
・ 光デ ィスク ・音響機器 ・コンピュータを連動 させたシステム(ス タ ンフォー ド大学

コンピュータセ ンター)

・ ゆとりある教育 ソフ ト作成スペース(同 上)

・ マ ッキ ン トッシュ ・ハイパーカー ドの徹底活用(同 上)

・ 現場への皮膚感覚 と徹底 した現場ニーズ リサーチが効果的教育 ソフ トづ くりの カギ

(ア プライ ド・ラ一二 ング社:ハ リー ・ラスカー副社長)
・ 自己応答型 ・深化応答型(ル ープ)シ ステムがポイン ト(同 上)

・ ニーズ リサーチにおける徹底イ ンタビューの大切 さ(同 上)

・ プレゼ ンテー ションその ものの見事さ(同 上)

・ 系統だ ったマニ ュアル(同 上)

・ 学習者が操 作 しやすい教育 ソフ ト(同 上)

・ 経営 コンサルティングを先行 させた教育 システムの導入の大切 さ(同 上)

・ 教育専門家 ・ハー ド専門家 ・ソフ ト専門家 ・映像専門家 ・音声専門家 ・パ フォーマ

ンス専門家 によ る教育 ソフ トづ くり(同 上)
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・ これか らの効果的教育 ソフ トは各専門家のノウハ ウの挑戦的融合か ら産出される

(同上)
・ サジェスチ ョンに富んだ映像づ くり(マ サチ

ューセ ッツ工科大学 メディア ・ラボ:

ス トロヘ ッカー女史)
・ 学習者 に与える効果が第一 との ソフ ト作成姿勢(同 上)

・ 〔与える〕教育 ソフ トで はな く 〔自ら考えてテーマ設定〕す る教育 ソフ トが重要

(ハ ーバ ー ド大学教育大学院生:ジ ョンソン氏)
・ 専門家 と して満足す る教育 ソフ トで はな く学習者が意欲的に取 り組めることが重要

(同上)
・ 各専門家によるプ ロジェク トは実際には 〔融合〕が難 しく疲れ きるまで議論 してい

る(ボ ス トン公共放送局:シ ッカー氏)
・ 日本の提携先は形を変える(日 本語化する)だ けだ(ア プライ ド・ラーニ ング社:

ゴール ド氏)

・ 日本のハー ド機器は素晴 らしいが異分野機器との統合活用を期待 したい(同 上)

・ 教育 メニ ューは絶えず見直 されその20%は1年 で メンテされる(同 上)

・ 教育 メニ ューは 〔現場で簡単に利用できる〕 ことが大前提(同 上)
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3-1イ ンタ ラクテ ィブ ・ビデ オ教 材の効果 的制作 と運 用

効果的な制作 と運用 において、 もっとも重視 されなければならないことは、学習者に与

え る効果であることは言 うまで もない。ここでは学習者に与える効果と、そのための制作
・運用 にっいて検討 したい

。

(1)学 習者に与える効果

学習者に与え る効果の条件をまず考えてみたい。

条件1:学 習意欲が喚起 されること

1)学 習テーマおよび学習その ものに親和感を感 じる

2)役 立っ予感度が高 い

3)学 習テーマに対す る達成可能性を感 じる

条件2:学 習理解 を促進で きること

1)内 容の平易性(分 か りやすい)

2)内 容の再確認性(繰 り返 し確認で きる)

3)応 答性(教 師 と応答で きる)

条件3:行 動化 ・運用化 を促進で きること

1)行 動イメー ジの明示性(学 習 した結果をイメージできる)

2)行 動ステ ップの明確度(ま ず何から身に付 けるか分かる)

条件4:学 習を自律化で きること

1)自 己学習が容易にで きる(あ るいは復習が しやす い)

2)学 習結果を自己確認で きる

条件5コ ス ト・パ フォーマ ンス

1)学 習に時間がかか らない

2).学 習に労力がかか らない

3)学 習に費用がかか らない

条件6:学 習情報密度が高 いこと

1)情 報量が多い

2)情 報圧縮度が高い

3)個 別的情報が入手で きる

(2)各 効果条件におけるビデオ効果 と制作 ・運用上の留意点

(a)条 件1:学 習意欲が喚起 され ること
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特 に若い世代 にあ って は、映像はます ます 日常的な もの となっている。親和

感 は日常性に比例す るという考えに立つな らば、 ビデオはメディアとして、も
っと活用 されて よい。 しか しビデオが普及すればする程、比較 に耐えるだけの
映像が期待 され ることにな る。役立っ予感度 に関 して は、 ビデオの実写性 ・具
体性 は大 きな要因である。 ビデオを学習者が見る前 に、 ビデオ内容の狙いを明

確に してお く必要 があろう。 ビデオの初回視聴印象 は強 く、問題意識を もって

視聴することは役立 ちの期待を高め る。達成可能性 にっいて、視聴することは、
活字を読んだり、 コンピュータを操作するよりは簡単であるが、努力を伴わな

いだけに視聴前に意欲喚起のガイ ドは必要である。

(b)条 件2:学 習理解を促進で きること

平易性す なわち分か りやす さは ビデオの大 きな優位性である。ただ し映像的

にはそ うであって も、内容の企画 ・制作 に難があると不 自然さ ・矛盾感が前面

に出て しま う。 〈企画 ・制作は、視聴者の目で〉が大切である。内容の再確認
性 は映像的には問題ないが、操作の点で再確認 しやすさがポイン トになろう。
コンピュータとの連動、 ディジタル ・ビデオの活用が望ま しい。応答性につい

て は、内容上 の工夫、イ ンス トラクタの参加が必要である。 しか し学習理解の
面での ビデオは、基礎の補完 において最 も効果を発揮すると言えよう。

(c)条 件3:行 動化を促進で きること

行動イメージの明示度の点での ビデオ効果 は他の追随を許 さない。ただ しこ

の点 も、企画 ・制作 と大 きく係わる。 とくに人物演技における出演者のパフォ
ーマンスの レベルに大 きく左右 され る

。 したがって ビデオを視聴するだけでは
な く実際の行動演習を添えることは大切である。行動ステ ップの明確度につい
て も同様であ る。行動化に関 して、 ビデオな らではの優位性は、カメラの活用
に負 うところが大 きい。すなわちいわゆるくかがみの効果 〉の活用である

。カ
メラにより、学習者の行動を撮影 し、その映像を確認することによって

、行動
のイメー ジ、行動のステ ップを実感す る効果の活用である。障害対処情報入手
度 も、生 き生 きとしたイメージで可能であ る。 しか し、 この点は、特に企画 ・

制作において、あ らか じめ障害 に関す る現場調査 をふまえた内容づ くりが重要

となろ う。

(d)条 件4:学 習を 自律化で きること

この点での ビデオの優位性 も高い。操作性に困難な問題がない。 コンピュー
タの操作 には若干の準備が必要であるが、 ビデオは皆無 と言える。 自己学習可
能性 もきわめて大 きい。時間 ・場所を選ばない。 しか し効果確認性に関 しては、自

己学習の場合、応答性が低 いことによる難点がある。内容に応答性をあらか

じめ組み込む必要があ るが、行動面での効果確認 は、カメラの活用により、補
完 し得 る。すなわち自己学習 した後、自分の行動をカメラで撮影 し、映像化 し



て効果を確認す る方法である。

(e)条 件5:コ ス ト ・パ フ ォ ー マ ン ス

コス ト・パ フォーマ ンスの点での優位性 は、 自己学習ビデオの場合、教室で

の学習と比較す るな らばきわめて高い。学習者は移動時間 ・移動労力が皆無 と

なる。ただ しビデオの教室での学習では、この点での効果はない。教育側 コス

トは教室での学習において も効果がある。講師の時間 ・労力は、放映時に関 し

てだけでな く、 ビデオの実写性 ・網羅性 による講義時間 ・講義労力の短縮 ・節

減 にっなが る。 メディア ・コス トに関 して、ハー ド面では、 コンピュータと比

較すれば安 くっ く。 またソフ ト面で も、制作にあたって、手作 り性を高 くす る

工夫によって低 コス ト化は可能である。

(f)条 件6:学 習情報密度が高いこと

ビデオの単位時間あたりの情報密度が高いことは言及するまで もない。情報

量 と情報圧縮度 に関 して、 ビデオは、特 に行動面の情報において優位である。

表情 ・しぐさ ・行動のいきいきしたイメージは、まさにビデオの真骨頂である。

また ビデオは遠隔地の情景 あるいはカメラが撮影可能な範囲な らば、映像化が

可能である。時空を越えて行動のイメージを再現 して くれる。 しか し個別的情

報入手時においては、まず映像化 しておかなければな らないこと、あるいはカ

メラ配置 との関連で、必ず しも効果的とは言えない。 この点 は、副教材等によ

る補完が必要である。
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3-2教 育 システム開発 における教育側の役割

映像をく核 〉と した教育 におけるインス トラクタの役割について検討 したい。教室

学習 と自己学習の場合 とに分 けて考えてみたい。教室学習においてのインス トラクタ

の重要な役割 は、映像な らで はの効果を教室環境面とコースウェアおよびインス トラ

クションの上で、いかに確実 にす るかである。また自己学習においての教育{則の役割

は、特 に応答性をいかに映像 に組み込むか、自己学習時の心理 に密着する映像上の配

慮、 もしあ るとす るな らば、であろう。 ここでは、インス トラクションにおける役割、

応答性の組み込み、 自己学習心理 と映像に関 してふれたい。

(1)イ ンス トラ ク シ ョンにお ける役割

映像 はインス トラ クションの代替で はな く、む しろインス トラクション効果をよ り

高次な もの とす るための補完機能 と考えたい。映像により意欲喚起 ・具体的理解 ・行

動のイメー ジ化が促進 されるのを受けて、意欲の喚起に加えての方向づけ、具体的理

解 に加 えての理解 の応用 ・深化 ・発展、行動イメー ジに加えてのス トー リー化 ・行動

の体内化、等 々、 レベルア ップされたインス トラクションを期待 したい。インス トラ

クタは、映像が負担 を軽減 して くれ る絶好の代替機能 と考えるか、それともより一層

の期待を課す補完機能 と考えるかによって、今後の役割の明暗を分けるのではなかろ

うか。

(2)応 答性の組み込 み

教室学習においては、イ ンス トラクタが応答性を補完できるが、自己学習の場合に

は、何 らかの方法で応答性 を高める必要がある。1っ には、応答性をいかに映像 その

ものに組み込むかであ り、 もう1っ はインス トラクタとの効果的応答手段の採用であ

る。応答性の映像への組み込 みの方法 としては、映像 ス トー リーの〈Q&A方 式 〉、

特 に行動面テーマにおいては くわるい例 ・よい例対比方式 〉、映像にインス トラクタ

(ナ レーター)を 登場 させ対面臨場感を盛 り込む方法、問題喚起/一 時停止/解 答推

測の方法、等があ る。効果的応答手段 としては、電話 ・ファクシミリ ・パ ソコン通信

等による補完、映像 とコンピュータを連動 させ、応答情報を検索選択で きるようにす

る、行動面テーマ にて は、 さらにはカメラを活用 し応答の答部分を 自撮 し自己確認す

るとともに映像結果をイ ンス トラクタに評価 して もらう、等がある。

(3)自 己学習にお ける配慮

自己学習の場合 には、教室学習 と異なりシナージー効果(協 働協学効果)が 低い。

教室学習において は、他者 とい うくかがみ〉があるために、自己発見 ・自己変革の契

機が多 い。 自己学習時にあ っては、主観的判断が中心になりやす く、自己発見 ・自己

変革の必然性がと もすると薄ま りやすい。 また教室学習においては、評価 される可能

性が、達成感を増幅 し新たな挑戦を引き出す(逆 に達成感が減殺され意欲を削 ぐ場合

もある)。 自己学習では達成感 も手応えが揺 らぐ。すなわち自己学習の場合は、学習
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成果を客観的に評価 し難 く、達成感が満たされず、学習意欲の継続発展に困難を生 じ

やす い心理状態が一般的 とも言え る。 したが って自己学習における映像には、評価 と

達成感を意識的に組み込む、た とえば自己評価のためのあるいは達成度評価のための、

〈まとめ〉の映像 あるいはナ レーションを節々に挿入する、等の必要があろう。 コン

ピュータ、カメラと連動 させて、操作の点での達成感を加えることも大切であろう。

(4)効 果促進のための副教材のあり方

副教材 において、まず望 ましいことは、 自己学習用であれ教室学習後の復習用であ

れ、主要映像が盛 り込 まれ、ナ レーション部分 も活字化 され、重要ポイントが明示 さ

れ、インデックスも完備 しているものである。 ビデオ内容を極力ペーパー化 した もの

が望ま しい。その ことにより映像 をよ り一層客観視で き余裕をもってくそしゃく〉で

きる。 しか しその効果に とどまっていては〈副〉としての効果とは言えない。 さきに

ふれた学習者にとっての効果の条件に照 らして検討するな らば、 ビデオの映像 におい

て は、効果の点で以下の補完が、特に必要であろう。

1.〈 ビデオを観 る事前に 〉学習意欲が喚起されること

2.学 習理解の促進 において〈応答性が補完される>

3.行 動化 ・適用化の促進において 〈障害克服個別情報が入手できる>

4.学 習の自律化がく飽 きずに無理な くできる>

5.コ ス ト・パ フォーマ ンスの点で く随時随所の学習を促進>

6.学 習情報密度が高い ことに関 してく関連情報 ・個別的情報を入手〉

〈ビデオを観 る前の意欲喚起 〉に関 しては、ビデオその ものに組み込む ことも可能

であるが、む しろ教材テーマに関する簡単なペーパー ・テス トにより学習目標を明確

にすることが望 ま しい。 〈応答性の補完 〉にっいては、各セ ッション毎に映像化され

ていない項目に関 しての〈Q&A>コ ーナーを設け、さ らにはく解答送付 〉による添

削、 〈質問表 〉に よる回答等 の手だてがあるとよい。〈障害克服個別情報 〉<関 連情

報 ・個別的情報 〉にっいて、ガイ・ドが必要。 またガイ ドとともに、電話 ・ファックス

等 によるく情報提供 システム 〉の連動が望まれる。〈飽 きずに無理な く自律学習 〉に

関 しては、単 に学習テーマに関連 してだけでな く、自己学習そのものの環境設備が必

要であろう。〈随時随所の学習を促進 〉にっいては、 自動車あるいは交通機関の時間

帯 にて、あるいは3分 間単位程度で学習が可能なカー ド等を添えるの も一案。
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3-3学 習者 の主体的参画 の重視

(1)教 育研修 スタイル

教育研修スタイルは、講義 テーマによって担当講師によって特色を異に している。ひと

つの考え方 として、大 き くは情報提供型 と情報創造型に分類できよう。情報提供型は、さ
らに情報伝達型 と情報提案型 に分 け られ る。情報創造型は、情報統合型 と情報発案型に分

け られる。情報伝達型 において学習者 は〈理解 〉を主眼と し講師は情報の〈伝達 〉を役割

とす る。情報提案型 において学習者はく選択 〉を主眼とし講師は情報の く提案〉を役割と

す る。情報統合型 にお いて学習者 はく思索 〉を主眼とし講師はく提起 〉を役割 とする。情

報発案型において学習者 は〈発見 〉を主眼とし講師 はく援助 〉を役割とする。

教育研修スタイル 学習者 講師役割 学習者主体的参画度

情報提供型

情報伝達型 理 解 伝 達 小

情報提案型 選 択 提 案 中

情報創造型

情報統合型 思 索 提 起 大

情報発案型 発 見 援 助 極 大

(2)各 教育研修ス タイル とビデオ教材活用

〈情報伝達型 〉の教育研修 は、正確な均質な情報伝達が基本的に問われる。 また学
習者の教室までの移動 コス ト等か ら見て、〈実習 〉を伴 う教育内容以外の研修 は、今

後 はビデオあるい はオーデ ィオ テープ、魅力ある印刷物、 さらにはニ ューメディアに

とって代わ られ るであろ う。中で も特 に視覚的効果のあるビデオは、 このジャンルの

教育研修の全面的かっ重要 な教材 となろう。 しか もこのジャンルをビデオ化す ること

は、学習者の とりわけ く随時随所効果 〉の観点か らも、また余裕あるくそ しゃく〉の

点か らも学習者の主体 的参画 に資す ると言えよう。

〈情報提案型 〉の教育研修 は、多 くの情報を網羅 し、学習者がニーズに合致 した情

報を取捨選択す る場合 であ る。 〈情報伝達型〉研修が初心者 ・初歩テーマ ・新 テーマ

を多 く対象にす るのに対 して、経験者 向け ・再確認テーマ ・発展テーマが多 く対象 と

な ろう。教材には情報 の網羅性 ・圧縮性、さらには参照ガイ ド・検索性が必要 となろ

う。講師 も多様な情報 を身 に付 けていることが問われ、また学習者の関心の把握 ・関

心引 き出 し応答力 ・関心 に的を絞 っての提案型プレゼ ンテーション能力が期待される。

情報の網羅性 ・圧縮性 、 さらには実写性の点か ら、一部をビデオに代替する方法は効

果的である。応答性が確保 されるな らば、ニューメディアに取 って代わ られ可能性が
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高い。 この分野 におけるビデオ化は選択情報の量質 ともに増大という点か らも、学習

者の主体的参画に役立っ と言えよう。

〈情報統合型 〉のジャンルは、情報を与えるのではな く、一定の情報を手懸か りに

して、 これ までの経験や多 くの情報を整理 ・統合する、あるいは役立つ情報を発見す

るための教育研修である。 この狙いのためには、実際の事例、あるいは吟味 して作成

されたケース、示唆的なセ ンテ ンス、思索を誘導 ・深化させ るための図 ・絵、等がふ

さわ しい。実際事例の ビデオ化、ケースの ビデオによる提示、教育内容を立体化する

ための、他の教育 メディアの融合活用は効果的である。講師は、問題提起力 ・目標提

起力 ・発想転換誘導力 ・葛藤コーディネイ ト力等が問われ ることにな るだろ う。 しか

しこの情報統合 という狙いの研修 は、 ソフ ト作成の複雑さ、高密度応答性の必要性か

ら、 トー タル と して はビデオあるいはビデオと他のメディアとの融合活用によって代

替す ることは、早急には難 しい要素が多いと考え られる。 このスタイルにおけるビデ

オ活用 は、統合の ための情報提供 という観点か らも効果大 と言えよう。

〈情報発案型 〉の分野、すなわち新 しい役立っ情報を既存の情報にとらわれず に創

造的に発見す ることを狙いとす る、たとえば新 しいソフ トの開発 ・現業部門の個別業

務に密着 した個別 システムの開発 ・組織の個別性を勘案 してのプロジェク ト管理 スタ

イルの構築 ・自社独 自の人材開発、等 々をテーマとする場合である。時代変化 は既存

の情報だけでの対応で は難 しい。 このジャンルにおいて必要な情報 は、創造的発見 に

関する情報である。 とくに 「発見学習」あるいは創造的発見事例(結 果 よりもプロセ

ス情報)そ して、それ らの実際的活用に関す る情報であろう。講師は援助型 コーデ ィ

ネイタであり、デ ィスカッションのカタライザーである。また状況に即 して、必要情

報の提供者で もある。 いわば講師自体が教育研修の教材その ものの重要 な一部 となる。

この ジャンルの教育研修 ・講師 は、ニ ューメディアの時代にあって、ニ ューメディア

に代替 し難 い重要性を増すであろう。その中で ビデオは援助情報機能 として役割を大

きくはたすであろ う。
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3-4マ ルチ ・メデ ィア と しての 融合活用

ビデオの他 メディアとの融合活用 にっいて検討 したい。各種メディアは単独で活用

す るよ りも、各特性を相互補完 させ 〈融合活用〉することにより教育効果が高まる。

で は、いかなる融合が どのよ うな効果を もたらすであろうか、重点的に見てみよう。

(1)OHPお よび電子OHPと ビデオとの融合活用

OHPは 自作が簡単にできる。 ビデオは制作に時間 ・労力 ・コス トがかかる。 また

OHPは 追加記入 ・オーバー レイ ・マスキング等 により多様な使用法が可能である。

この点の柔軟性はビデオをはるかに凌 ぐ。機器の移動性 ・操作性 ・普及性 もビデオの

比ではない。 しか し、 ビデオの実写性 ・動画性はOHPの 得手ではない。電子OHP

は複雑 な動画の可能性を持つが、まだモ ノクロが現状である。

ビデオに実写 ・動画役割を担わせ、解説部分はOHPの 随時 自作機能 と追加記入等

機能を活用す る。 さらには従来 ビデオに組み込まれて きたフ リップ部分をOHPに 任

せれば、 ビデオの制作コス ト節減に役立つ。

ハイ ビジ ョンの映像の鮮明 さは、電子OHPと ビデオの融合活用を促進す る要因 と

な っている。同一映写面において、 ごく自然たOHPと ビデオ映像の融合が可能にな

って きている。そのためにも電子OHPの ソフ トのより一層の開発 と、検索 しやす さ

のため、 ビデオか ら光ディス クへの移行が迫 られている。

(2)ビ デ オ ・(光デ ィス ク)と パ ソコ ン との融合活用

ビデオ(光 ディスク)'をパ ソコンで コジ トロールす ることは日常的 になって きて い

るが、単 に操作の便利 さと しての相互補完では惜 しい。 ビデオは制作内容次第ではあ

るが、視聴者 との応答性をもっと補完す る必要がある。実写性 ・動画性は注意 ・興味

を引き寄せ るが、ともすると情報圧縮度の高い画面を注視す る余 りに画面 との対話が

不十分になりやすい。パ ソコンにより再確認 ・関連情報提示 ・深度理解の誘導等の補

完が望 ましい。 さらには視聴者がキーボー ドを持ちながら(複 数のキーボー ドを連動

させ ることは可能)画 面をコン トロールすることによるく対話型視聴 〉が望まれる。

(3)CAIと ビデオとの融合活用

CAIに おける、 コンピュータとの対話形式による学習の個別化、および主体的に

コンピュータに働きかけての学習は、教育の質確保 ・教育の機会創出 ・脱専門講師化

とあいまって、ます ます重要な要請 となろう。またシミュレーションによる体験学習

や、 アニメーションによる演示実験 は学習意欲の向上にもっながる。 しか しなが ら学

習 テーマが学習者の個別的関心 に合致 している場合は別 としても、他の学習者 との シ

ナージーの欠落 ・持続的学習姿勢の強化 は大きな課題 といえる。学習初期段階におけ

る達成イメー ジの描写、学習途次における応答型の映像、映像によるシナー ジーの補

填、等にお けるビデオの活用は効果的である。 とりわけシミュレーションにおける実

写性 ・動画性 ・ドラマ性の付加 はビデオの面目躍如たるところであ る。
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パソコンと光デ ィスクとを融合 してのマルチメディア型CAIは 、音声 ・音響の活

用、タッチパネルの利用を含めて今後の教育的活用がまたれ るところである。 またパ

ソコン通信、あるいはファックス利用による指導依頼 ・他学習者 との交流 も融合効果

がある。

(4)遠 隔教育における融合利用

遠隔教育においては当然の ことなが ら、複数のメディアが融合的に活用 され る。と

くにISDN利 用の遠隔教育 システムは実用化の緒 にっ いたとはいえ、注 目される。

教育において最 も重要な双方向コ ミュニケー ションが可能な ビデオ動画 ・静止画の活

用、スタジオ等の設備の不要、衛星利用に比較 してのラ ンニ ングコス トの節減、パ ソ

コン通信 ・CAIと の組み合せ活用を内容 とした教育方法 は、経済性 ・簡便性、そし

て、何 よりもメディアの総合的な融合活用による教育効果の点か ら期待 される。

パ ソコン通信による遠隔教育の場合は、上記(3)の融合効果が参考 となろ う。衛星通

信による遠隔教育 における複数メディア融合活用 も注 目される。音声 ・映像を伴 って

の質疑応答が可能である教育効果 は大 きい。 ロールプ レイ等 もカメラワー ク ・スキル

次第で効果的である。回線 コス トの低減、広域同時同報ニーズとあいま って注目され

るところである。
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3-5イ ンタラクテ ィブ教育(と くに ビデオ教材を主 としての)に おける課題

ビデオを中心 とした教育 においては、いかな る課題が考え られるであろうか。主要な課

題 として、学習環境の整備、 ソフ トの開発を重点的に取 り上 げてみたい。

(1)学 習環境の設備

集合教育での学習環境に関 しては、教室における遮光性 ・静粛性あるいは映像機器
・音響機器の適切な配置

、画面の大 きさ ・高 さ ・見やすさ等 に配慮が必要であること

は言 うまで もない。 しか し学習環境の整備が、とりわけ重要なのは、自己学習におい

てである。 自己学習における好環境づ くりにっいて、以下の諸点が特に望 まれよう。

(a)随 時随所学習効果のために、映像機器のコンパ ク ト化および可搬性(現 在ハー

ド的には可能 になっている)し か もコンピュータとの融合活用 も含めて コンパ ク

ク ト化 ・一体化が望まれる。

(b)活 用できるソフ トが現在少ない。多 くは教室対応型である。多様なテーマの、
しか も廉価なソフ トが、手軽に入手出来 るようでありたい。ソフ トの コンパク ト

化の点か らもテープよ りもディスクがよい。

(c)入 手 しやす さ、ニーズに適す るソフ トの選択 しやす さの点で、いわばくビデオ

図書館 ・ビデオ司書 〉が必要 とな ろう。 さらにはソフ トを購入 しな くともコンピ

ュータ通信で ソフ トを検索 ・受信できるシステムの確立が望 まれ る。

(2)ソ フ トの開発

ビデオソフ ト開発は、 日本 において もますます熱心 に取 り組 まれている。工夫が こ
らされているソフ トが多 くな っている。 しか し情報処理分野 においては、全般的指向

と比較するとまだ まだ努力の余地が大 きいと考え られ る。特 に映像が効果を発揮 しう

るコミュニケーシ ョン分野 にお けるテーマが もっと多 くなってよい。情報処理技術に

関す る情報解説型 ビデオが多 いのが現状。以下に、今後の ソフ ト開発における、特に

望まれる諸点をあげたい。

(a)ソ フ トの多 くは、必ず しも教育ニーズ調査に基づいているとは限 らない。研修

企画担当者の要望を取 り入れての制作主導型で ソフ トが作成 されている場合が多

く見 られる。 したが って、研修企画担当者の満足度は高 くとも学習者の評価は低

い結果 となることが実際 に多い。教室活用型の場合は、インス トラクタのフォロ
ーにより不十分な点 を補 うことが可能であるが

、自己学習用においては、制作的
には様々な工夫が凝 らされてはいて も、学習効果が少ないであろうと感 じさせ る

ソフ トが結構多 い。教育ニーズ調査は単に制作上の参考 になるばか りでな く、制
作 されたソフ トに対す る参画意識が高まり、 ソフ ト活用の動機づけにつながる。

は じめにニーズあ りき、を原則 と したソフ ト開発が大切であろう。



(b)今 後の効果的映像の制作 は、各種専門家の相互補完協力によってなされよう。

調査の専門家 による現場面接および調査結果の適切な分析、研修企画担当者によ

る研修ニーズの整理および教育的強調点の明確化、教育専門家による教育効果の

デザイ ン、映像化の専門家による効果的映像のデザイン、制作の専門家による学

習者の視線か らの撮影、音響 ・カラー専門家の協力、 さらにコンピュータのハー

ド・ソフ ト専門家 による操作性の検討、 … 関連専門家集団のプロジェク トに

よる ビデオ ソフ トの開発が期待 される。

(c)効 果的なビデオソフ ト開発 にあた って重要なことは、決 して関連機器の技術 ・

価格の問題ではな く、む しろ関連専門家間のプロジェク トの問題であろう。専門

家同士が相互 の持て る専門性を発揮 しっっ、同時にその枠を越えて協力の価値あ

る成果物を生 み出すための習慣を確立する必要があろう。異質を統合する感覚お

よび統合的議論 、そ して 自己の専門的クオリティ(品 質)よ りも学習者にとって

のヴ ァリュー(価 値)を 優先させ る、いわばマーケティング ・マインドが要求 さ

れ ることにな るだろ う。
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3-6迫 られ る教育パラダイムの転換

「根本的に異な る教育理論 は二つ、そ してた った二つ しか存在 しない。一つの理論

は、教育 とは長 い期 間を通 じて人 間が蓄積 して きた重要な事実を手短かに概観すべ き

と考えている。 もう一つの他の方法は、お よそ教育とは日々変遷す る周囲の情勢下に

生み出され る、新 しい条件に対処す るための諸問題に、個人個人の学習者がその行動

において主体的に取 り組む ことが出来るような態勢を養 う訓練の機会を提供す るよ う

な ものでなければな らない、と考 えている。どうすれば人間は知識を得 るように教育

され得 るかではな く、どうすれば状況に対 して最適な行動を し得るようになるかが問

題なのである … 」ハ ーバ ー ド・ビジネススクールのまだ初期の時代、デューイ ン

グ教授(A.S.Dewing)の 言葉であるが、情報処理技術者教育において、基礎的な知識
・技術 に関 して、 〈長 い期間を通 じて人間が蓄積 してきた重要な事実を手短かに概観

すべ き〉とす る教育が、 当然必要な教育で あることは言 うまで もないが、中心 に行わ

れ、やや もす ると、その必要性 は認めっっ も〈日々変遷す る周囲の情勢下に生み出さ

れる新 しい条件に対処す るための諸問題に、個人個人の学習者がその行動において主

体的に取 り組む ことが出来 るよ うな態勢を養 う訓練の機会を提供する〉ことが不十分

であったとの反省は大方 の教育関係者が感 じているところであろう。

また、 シャノン(C.E.Shannon)に 代表 されるメディアに関す る工学的立場か らの

コ ミュニケーシ ョンモデル(1948)、 すなわち正確かっ迅速な情報伝達 という工学的

制御の立場を軸 と した枠組みの教育への反映 と、他方において教育学側か らの 「発見

学習」(discoverylearning)の 提起 とは対比的である。 ブルーナー(J.S.Bruner)

によれば、 「発見学習」の要点 は、問題開発能力および問題開発態度の育成、外発的

動機づけか ら内発的動機づ けへの移行、発見の仕方の学習、さらに自分の環境を探索

す る方法の学習、環境の中で与え られた情報を越えて進む方法の学習であり、またウ

ィッ トロック(M.C.Wittrock)に よるな らば、科学的な態度を もって行動 し、機能的

な様式で思考す る仕方を学ぶ ことである。

情報処理技術者教育 において、基礎的知識 ・技術 に関 しての情報伝達型の教育 は必

要であるが、今後ます ます問題を発見 ・開発する能力および問題を発見 ・開発する態

度の育成、外発的動機づけか ら内発的動機づ けへの移行、発見の仕方の学習、 さらに

自分の環境を探索 し改革する方法の学習、環境の中で与え られた情報を越えて進む方

法の学習が大切であ り、科学的な態度を もって行動 し、機能的な様式で思考す る仕方

を学ぶ ことが大 いに期待 されていると言えよ う。その期待に応えた教育を充実 させる

ためにも、教育観の転換 は重要であると考える。 ビデオの活用 も教育観の変換を伴 っ

てはじめて効果 をあげ得 るので はなかろうか。
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1.lntroduction

Asame輌of也eStanfordcomminnity,youprobablyhave却acomputerasp頭ofyo肛work

orstudy,whetheritbeforpreparingapaper,completingahomeworkassignment,orexchanging

ideaswithacoUeague.Usingacomputerofteninvolvescommunicadng-thatis,sharing

information-amongcomputers.Forexample,youcoulduseamicrocomputertosearch由e

electroniclibrarycardcatalogonanothercomputeroncampusorsendthelatestchapterofyour

booktoyourcolleague'scomputer.

AtStanford,◎omputeruserscant欲eadvaぬgeofavarieryofcommunicationfacMtiesand

services.Justfindingoutabout由eavailableservicesmayinvolveconsideringmanyalternatives

andmasteringtechnicaljargon.Onceyouchoosetheservicesyouneed,youmustselectthe

necessaryequipmentandsoftwareandthenlearntousethem.Thisdocumentshouldmakethe

P「ocesseasler・

AboutThisDocument

し1sin8Computers'oCommunicatesummarizescomputercommunicationsatS伽fbrd.It

includesexamplesofwhyyoumightwanttocommunicate,desc眠s由e◎ommunication

alternativesandthecommunicationserVicesavailableatStanford,summarizestheequipment

andsoftwareyouneed,ahdproVidesreferencesforobtainingmoreinformationand

assis伽ce.Aglossaryincludesdefinitionsoftechnicalterms.

ThisdocumentisintendedformembersoftheStanfordcommunitywhowantgeneral

in　bmadonaboutcomputercommunicadononcampus,aswellasfbr由osewho伽stmake

decisionsaboutconnectingcomputersfbrcommunicadon.PartofaseriescaUedCo朋ection

A～ternativesプbrDataConmtunicationa'Stanford,thisdocumentoffersanoverviewof

communicationalternatives.Eachoftheotherdocumentsintheseriesfocusesonalternatives

foraspecificcomputeroronaspeci丘caspectofcomputercornmunication(e.9.,off-campus

computernetworks).SeethesectionOtherDocumentationonpage14fbralistofthese

d㏄uments.

Usin8'ComputerstoCommun輌cα ∫εwaspreparedbyAcademicInfbmadonResourcesin

coopem目onwithN綱orkingandCommunicationSystems.(Bo咋 皿psare卿of

InfbmnationResources,thecampuscomputingorganizadon.)

WhyUseaComputertoCommunicate?

CommunicatingViaacomputeroffersafast,reliablewaytoexchangeinfbrma直on.Sending

lettersorotherdocumentsviaU.S.orinter-officemailisoftentooslow.Telephoningcan

causedelays(thepersonyouareロyingtocontaCtmaynotbeavailable),anditcanbe

expensivewhenitislongdistance.Handdelive】ryalsocanbeexpensiveanditisnotalways

anopdon.Asinglemessagesentfromacomputercanreachmanypeople,attheir
　

convenlence.

ComputercommunicationrTiaynotalwaysbepre疏letoo也erformsofcommunication,but

itisanaturalextensiontoyourworkwithcomputers,anditdoesofferthefollowing

advantages.

ProvidesAccesstoInfbrmation:Communicatingviaacomputerprovidesaccessto

infblmationthatotherwisemaynotbeeasilyaccessible.Examplesincludefinding鵬 允ren㏄

materialbysealchingSocrates,Stanfbrd'slibrarycatalog;readingabulletinboardona

campuscomputerfbrinfbmadonaboutanIBMPCso丘w汀evendor,receiVinghomework

UsingComputerstoCommunicate 1
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assignmentsonyourdepartmentalcomputerthatyourstudentscompletedonanApple
Macintosh;andaccessingdatabasesofmedicalinformationusingtheMedicalSchoo1'sLane-
Medline.

AllowsResourceSharing:Computercommunicationallowsthesharingofresourcessuch
asremotecomputersandprinters.Forexample,youcouldsendafriefromaStanford

computertobeprocessedontheCRAYsupercomputerattheSanDiegoSupercomputer
Centerandthenretrievetheresults.Adepartmentcouldputsoftwareonacomputerfor
everyonetousefromtheirpersonalcomputers.Astudentcouldsearchthelibrarycatalog
fromamicrocomputerandprinttheresultsofthatsearchonadepartmentalprinter.

EnhancesCollabOrativeWork:Thosewhouseacomputertocommunicatehavefound
thattheycanshareworkmoreeasilywithcolleaguesacrosscampusandthroughoutthe
world.SuchwqrkincludespreparingresearchpropOsals,participatinginjointresearch
efforts,andsharingcomputerprograms.

2.WhatAreComputerNetworks?

Networksmakecomputercommunicationpossible.AnetworkcanbesmallorIarge,thatis,

anything行ommicr㏄omputersconn㏄tedtoeachotherinadepartmentoracampusclustertoa

multi-co皿trysystemsuchasEARN,aEuropeancomputernetwork.Allnetworksprovidefor

uniform,regularcommunicationamongtheirmembercomputers,andtheyhaverulesabOutwho

canjointhenetworkandhowinformationis甘ansmitted.

SomeBasicNetworkingTerms

Inthisdocumentyouwillcomeacrossthefollowingterminologyassociatedwithcomputer

communication.(TheGlo∬aryofTechnicalTermsonpage19includestheseandadditional

definitionsofcomputercommunicationterminology.)

Apersonalcomputer(asusedinthisdocument)referstobOthmicrocomputers(e.g.,IBM
PCandAppleMacintoshsystems)andworkstations(e.g.,SunandNeXTsystems).A

PersonalcomputercanoperateonitsoWn,oritcanaccesstheservicesofothercomputers.

Aゐo∫'compu'εrisamulti-usercomputerthatprovidesservicesbothtousersloggedontoit

mdtoo也ercomputerson也enetwork.Porda,aVAX8800mainframecomputerQperatedby

A】R,isahostcomputer.

AterminalhasakeybOardanddisplayscreenlikeapersonalcomp'uter,butitcanhotτun

programsbyitself;itisusedtoaccesstheservicesofahostcomputer.

Aworkstationisacomputerthatissirnilartoamicrocomputer,butitcandorriOrethanone

thingatatime(multi-tasking)orsupportmorethanoneuseratatime(mu】ti・user).

Workstationscanoperateasapersonalcomputerorasahostcomputer.Examplesof

workstationsincludetheSun-4,DECVAXstations,andtheNEXTsystems..

Anodeisanycomputeronanetwork.

Agateway(alsocalledarouter)isaspeρial-purposecomputerthatconnectstwoOrmore

partsofanetwork,ortwodifferent・kindsofnetworks.・ ・

.層r}、
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Alocalareanetwork(L4/V)isanetworkthatoperatesinalimitedarea,suchasasingle

building.

Awideareanetwork(WAN)isanetworkthatcoversdistancesfromonehundredtoseveral

thousandmiles,andgenerallyincludeshundredsorthousandsofnodes.Examplesofwide

areanetworksareBrrMET,NSFNET,andTelenet.(See(～ がLC鋤 ρμsComputerNetworks

onpagellformorei㎡formationabOutwideareanetworks.)

ANetwork'sComponents

Followingarethebasiccomponentsinanynetwork:

・ 由emedi㎜(e .g.,cable,telephoneline)thatcarriesinformationbetweencomputers,

・thehardwarethatattachesacomputertothenetwork
,

・ 由ecommunicationsoftware(alsocal1鋤 αocol∫)也atm加agesacomputeピs

communicationactivitieson由enetwork,and

・theapplicationssoftwarethatallowsacomputerusertoaccessnetworkfacilities .

Mostcomputermanufacturerscombinethehardwarethatattachesacomputertothenetwork,
thecommunicationsoftware,andtheapplicationssoftwareinonepackagecallednetwork

architectUre.ExamplesofnetworkarchitecturesareDigitalEquipmentCorporation's
DECnet,AppleComputer'sAppleTalk,IBM'sSystemsNetworkArchitecture(SNA),and
XeroxCorporation'sNetworkServices(XNS).NetworksatStanfordincludesomeelements
fromallthesearchitectures,andmanyothersaswell.

3.NetworksatStanford

IfyouareusingacomputertocommunicateatStanford,youareconnectedViaSUNet,the
StanfordUniversityNetwork,orviathetelephonesystem.Thesenetworksaremanagedbythe

twodivisionsofNetworkingandCommunicationSystems:SUNetbyNetworkingSystems;the
telephonesystembyCommunicationServices.

SUNet,theStanfordUniversityNetwork }

SUNet,Stanford'scampus-wide,high-speedcomputerandvideonetwork,connectsmostof

thehostcomputersoncampusandmanypersonalcomputers.AsofMay1989,SUNethad

over2000nodes.SUNetalsohasconnectionstoseveralwide-areacomputernetworks,

which◎onnectinturnto皿iversities,corporarions,andresearchinstitutionsaro皿dthe

countryandtheworld.

SUNetisanetworkthatusesμc舵'∫w匡'ching.Inapacket-switchednetworKallcomputers

shareacommonnetworkcable.Whena。omputerhasda惚tosend,itbundlesup血e蜘ma
``packet"thati

ncludestheadd民ssofthedesdnadoncomputerandsendsitoverthenetwork.

Thissimplet輌que副10wsrem紅 ㎞blenexibili⑲,e伍ciency,飢dsp⊇ ㎞co㎜ 皿icadon.

Apacket了sWitchednetworkusescomplexhardwareandsoftwareineachnOdeandasimple,

s輌communicationmedium.

SUNettakesadvantageoftwoprimarytechnologies:theEthernethardwarestandardandthe
InternetProtocolscommunicationsoftwarestandard(usuallycalledTCP/IP).Botiiare
describedinthefollowingsections.

ThePhysicalStructureofSUNet:Physically,SUNetisanetworkofnetworks.Local
areanetworkSWithinmostcampusbuildingsareconnectedbytheSUNetSpinenetworkto
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forrnthecampus-wideSUNetnetwork .
connectedby44gateways .

AsofMay1989,SUNethad10710calareanetworks

Boththe1㏄alareanetworkswithinbuildingsandtheSUNetSpinenetworkusetheEthemet

networkingstandard .OriginallydevelopedbyXeroxCoq)oradon,出eEthemetstandard

spec面esthCtypeofcabletobeused,thewayacomputerattachestothecable ,thespeedofda
tatra4smlssion,andthesignalingmethodandfomatofthedatathatissenLEthernet

connectlonsnowareavailablefbrmostkindsofcomputers.Althoughthenominalspeedof

耳thCmett㎜smissionisveryfast(10mi1Uonbitspersecond),theactualtransferspeedis
l1㎜t鉗bythespedoftheco㎜unicadngcomputers

,加dw且1usuallybebetweenlOO,OOO
andlIniUionbitspersecond.(OnemillionbitspersecondisaboutlOO

,000charactersoftext
ordatapersecond.)

TheSUNetSpinenetworkismanagedbyNetworkingSystems .ItconsistsofEthernetcables

thatconn㏄tbetw㏄nmostcampusbUildings ,andthegatewaysthatconnecttolocalarea

networkswithinbuildings.SeetheAppendixonpage17foracampusrnapindicating

buildingswithEthemetnetworkconnecdons .TheSUNetvideonetwork,abπ)adband

networkthatmostlycaπiestelevisionsignalsaroundcampus ,isalsousedtoalesserextentf

ordatatransmissionaspartoftheSpinenetwork.JustastheSUNetSpineconnects1㏄al

netv!orksoncampus,regionalandnadonalnetworkssuchasBARRNET(theBayArea

RegionalResearchNetwork)andNSFNET(rheNationalScienceFoundationNetwork)

connectSUNettonetworksatotherinstitutions .

Conn.ecting.toSUNet:TouseSUNet,aStanforddepartmentororganizationmustfirst
installalocalareanetworkinitsbuildingandthenattachitscomputerstothatnetwork .

Managementofal㏄alareanerworkis出eresponsibilityofthedepa血nentororganizationtha;

pse.sit.Ifmultiplegroupsshareabuilding,theyusuallysharethecostsandmanagementof
ltslocalareanetworkaswell.Formorein飴mationaboutobtainingaSUNetconnection ,
contactNetworkingSystemsat723-3909.

1

SUNetProt㏄ols:Protocolsareasetofrulesincorporatedinasoftwareprogramthat

govemhowinfbrmationisexchangedoveranetwork.Computersmustusethesarne

prot㏄olstocommunicate,justaspeoplemustspeakthesamelanguagetounderstandeach

other.ThestandardchosenforSUNetisaseriesofprotocolsknownasTCPIIPor

TransmissionControlProtocol/lnternetProcotol.TCPIIPwasoriginallydevelopedforthe

DepartmentofDefense'snationwidenetwork ,ARPANET.Oneofthemostwidely-used

seriesofprotocolsinuniversityandresearchnetworking ,TCPAPhasbeenimplementedon
mosthostsconnectedtoSUNet .

TCP!IPallowstheinterconnectionofStanfordlocalareanetworkS
,SUNet,regionalnetworks

suchasBARRNET,thenationwideNSFNET,andtheworldwidelnternet .Userscanissue

出es㎝eco㎜ ⑩dstoconnectacross血ecoun町astheywouldtoconn㏄t㎜ssthe

building.

TCPμPCefinesastandardnetworkinterface .Itallowsprogrammerswhopreparecom-

municatlonsoftWareforindiVidualhostcomputerstotailortheuserinterfac'etothelocal

system's◎onventions.AlmostallTCP/IPhostsimplementtwosrandarduserprotocols:

・Telne輪abasicremoteIoginprotocoland

◆FTP ,orFileTransferProtocol.

SUNethostcomputersusecommunicationsoftwarebasedontheseprotocolstoprovide

communicationservices・(SeethesectionComputerCommunicationServicesatStanford

onpagesformoreinformation.)
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OtherProtocols:ProtocolsotherthanTCPAPcanbeusedbetweencompurersonthesame

localareanetwork.DECnet,XNS,andAppleTalkprotocolsareallcommonlyusedon

campus・ItisnotunusualfbraComputertousemuhipleprot㏄ols .Forexample,aDigitaI

EquipmentCorporadonVAXcomputermightuseboththeDECnetandTCP乃Pprot㏄01s .An'

AppleMacintoshmightusebOthAppleTalkandTCPIIP.

TheTelephoneSystem

Stanfbrd'stelephonesystemincludesatwisted-paircablesystemthatconnectstomost

buildingsoncampus,aNorthemTelecomSL-100centralswitchingsystemforordinary

telephonCcqmmunication,andaGandalfdataswitchforterminal-orientedcomputer

co㎜unlcaロon.Sincethetelephonesystemisaterminal-o亘en蜘etwork,itprovidesa

slower,simplerconnectionthanSUNet,anditdoesnotuseprotocolsoftWaresuchas

TCPAP.

Inatenninal・orientednetwork(alsocalledapoint-to-pointnetwork) ,eachnode-which

canbe旦computeroratermina1-isconnectedtoalargecentralswitchingsystem .A

connec口oncanbemadetoonlyoneothercomputeratatime ,sotransmissionspeedisslower由

anitisonapacket-switchednetworkAteminal-ohentednetworkhasmuchsimpler

hardwarCanCsoftwareineachnodethanapackeトswitchednetwork,butitusesacomplex

communicationmediumandswitchingsystem.

St争nfbrd'stelephonesystemsupportscommunicationviaacomputerinoneoftwoways:

uslngamodemonastandardtelephonevoicelineorusingacircuittotheGandalfdataswitch .

Botharedescribedbelow.FormoreinforrnationonorderingavoicelineforamOdem

connectionoraGandalfconnection,contactCommunicationServicesat725-・HELP.

ConnectingviaaModem:AmOdemisadevicethatconnectstoacomputeroratermina;

andactsasatranslator.Itconvertsdatafromthecomputerorterminalinitotonesthatcanbe

transmittedovertelephonelines.Adial-upmodemprovidesalowspeedconn㏄dontothe

Stanfbrdcomputernetworks丘omanon-campusl㏄ationnotconnectedtoSUNetorfroman

off-campusl㏄ation(e.g.,yourhome).InformationtransmittedViaamOdemtravelsatspeeds

ranging丘om300to2400bitspersecond(about30to240characterspersecond) .Nαethat

ifbothyourtelephoneandmodemareconnectedonthesamephoneline ,youcannotuseth亭

phoneandamodemsimultaneously.

ConnectingviatheGandalfDataSwitch:TheGandalfdataswitchallowsapersonal

computerorterrninallocatedoncampustoconnec"oStanfbrd'scomputernetworks .

Terminals-orpersonalcomputersactingasterminals→onnecttotheGandalfdatasWitchvia

a・special-purposecircuitcalledaGandOグ 伽 ε.ThisconnecdonismorereUableandfaster

thanaconnectionviaamodem.Generally,theGandalfconn㏄tstemihalstoForsythe,the

StanfbrdDataCenter'sIBM3090mainftamecomputer.AlthoughaGandalfconnecdonis

slowerthanaSUNetconnection,italsoconnectsteminalstoothercampushostcompute岱 .

InfomadonロansmittedVia由eGandalf甘avelsatupto9600bitspersecond(960characters

persecond).

4.ComputerCommunicationServicesatStanford

OnCeyo?rcomputeris℃onn㏄tedtoanetwbrk,youhaveaccesstotheservicごsthatallowyouto

communlcate.Forexample,electronicmailallowsyoutocommunicateWithacolleaguea'cross

campus;fileロansferallowsyoutoロansferatextfileyoucreatedonyourmicrocomputerfor

storageonyourdepartmentalcomputer.』1・

び
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Thissectionincludesdes帥tionsofthemostcommoncommunicationservicesatStanford;由ey

canbeusedonmosthostcomputers(e.g.,AIR'sPorda,theStanfordDataCenter'sForsythe)
,as

wellasonmostpersonal .computers.Eachdescriptonincludesanoverviewoftheservice ,
.examplesofhowyoumightuseit ,andtherequiredsoftware.(ThesectionForMore

忽=瓢A∫ 』cθonpagel21iststhosey・ucanc・ ・tactab・ ・tacq・'「'・g・・u・'n・・h・

WeSUIPC厄)飢d由eSU-Mac/lPc
.ommunicationsoftwarementionedinthefollowing

descriptlonsofcommunicationserviceswasdevelopedatS口n丘)rd.fbruseonIBMPersonal

ComputerandAppleMacintoshsystems ,respectively.Eachisavailablewithdocurnentationfor$
10fromNetworkingSystems ,323-3909.(SU-PC乃PstandsfortheStanfbrdUniversity

PersgnalComputer乃ntemetProt㏄olandSU-MacπPstandsforSロmfordUniversity

Macintosh/lntemetProtocol ,)

ElectronicMail

Themostcommonly-usedandWidely-connectedservice
,electronicmail(alsocallede-mail)

aUowsyoutosendandreceivemessagesbetweencomputersoncampus
,acrossthenation,

andaroundtheworld.Usingelecロonicmailcanreplacesomeofyourpapermemosor

telephonecalls,anditallowsyoutokeepcopiesofthemessagesyousendandreceive .

Youmayuseel㏄tronicmailtokeepintouchwithacolleagueontheEastCoasいocheckwith

anotherdepartmentaboutanupcomingmeeting ,ortoaskacomputerconsuldnggroupabouta

problemyouarehavingwithyourmicr㏄omputer.Elec甘onicmailalsooffヒrsaccessto

mailingliststhatprovideusefulinformadononaspecifictopic .(Forexample,youmayput

you「nameonasupercomputermailinglistsoyoucanreceivecampussupeK膓ompudngnews).

Whenyousendane1㏄ ロonicmailmessagetosomeone ,youdosobyushlgsoftwarecaUeda
mailprogram.Ithelpsyoucomposeyourmessage ,addressit,senditthroughtheelec仕onic
mailSyStem,anddeposititintheelectronicmailboxofyourcorrespondent .Followingisali

stofthemostcommonly-usedelectronicmailprogramsatStanford .

CMSMailisonIBM4300seriescomputersusingtheVM/CMSOperadngSystem ,fbr
example,CDRVMAandWatson.

ContaCtEMSisonForsythe,theDataCenter!sIBM3090computerusingtheMVS

OperatlngSystem.:

MH(MailHan(ller)canbeusedonAppleMacintoshandIBMPersonalComputer

systems.ItisavailablewithSU-Mac江Psoftware(Version3 .Oandalllaterversions)and

wldlSU-PC兀PsoftwarefbrIBMPC ,XT,AT,andPS/2systems(Version3.Oandall

laterversions).

跳8㌫ 鵠 蹴91i§ 閉:蕊 撫 懸 盤lte輌e・㎝P'・・CSLI・

6

UNIXMAILandMHareoncomputersusingtheUNIXopem直ngsystem ,fbr
example・Ararat,Polya,Portia,and.Sunworkstations .・

WYLBURMailison.Forsy由e,theDataCenteゴs .rβM3090computerusingtheMVS

OperatingSystem. ,、 ・,,・ ・ 、

ロ

コ コ ド ダ ロ の ヒ き

91y,§・隅 ζ懸 認 鑑 腰 試ilgtheVMSO・ ・輌gSy・ ・em・飴・examp1・・
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RemoteLogin

Thisserviceallowsremotelogin'toon-andoff-campuscomputersthroughtheStanford
computernetworks.Remoteloginmeansthatfromonecomputeryoucaninitiateloginto
anothercomputer.Inmostcases,youmusthaveanaccountontheremotecomputeryouwant
toacceSS..

Onceyoulogin,youcallusetheservicesonthatcomputer,Forexample,youmayloginto

AIR'sPordaf士omyourmicr㏄omputertocompleteahomeworkassignment.Perhapsyou

haveakeadyloggedmtoaStanfbrdcomputersuchasWatsonandwa川010gintodleCRAY

attheSanDiegoSupercomputerCentertoaccessitssupercompudngfacilides .Or,youmay

wanttouseyourmicrocomputertologintoyourdepartmentalcomputerandreadyour

electronicmai1.

Twotypesofsoftwareprovideremotelogin:Telnetandterminalemu1ationsoftware .Both
allowapersonalcomputertoemulateor``actIike"atermina1(e.g.,aDECVT100)thatis
appropriateforthecomputeryouwantroaccess.

TelnetprovidesremoteloginaccessacrossSUNetandotherTCPAPnetworks .Itisavailable
onmosthostcomputersconnectedtoSUNet(e.g.,Portia,aVAX8800;Watson,anIBM
4381),anditispartofbOthSU-PC/IPandSU-Mac/lP.

Teminal.emulationsoftwareenablesapersonalcomputertoconnecttoahostcomputerusing
aterminal-orientedconnectionthroughthepersonalcomputer'sserialpOrt.Examplesof
teminalemulationsoftwareusedatStanfordare:KermitforIBMPersonalComputerand
AppleMacintoshsystems,andSunworkstations;RedRyderforAppleMacintoshsystems;
andSamsonformicrocomputersconnectingtoForsythe,theStanfordDataCenter'sIBM
3090.

FileTransfer

Thiscommonly-used。 。mmunicationserviceallowsyoutotransfertextordatafilesbetween

yourlocalcomputer(e.g.,yourmicrocomputeroryourdepartmentalcomputer)andremote

on-andoff-campushostcomputers.Inmostcases,youmusthaveanaccountontheremote

host.Anzq -nymoiLsor8uestconnectionsaresometimesavailableonhostcomputerstoallowth
osewithoutaccountstoaccessortransferpublicfiles.

Filetransferallo.wsyoutoaccompliShtaskssuchastransferringatextfilecreatedonyour
microcomputerforstorageonyourdepartmentalcomputer,incorporatingtheresultsofa

computadononahostcomputerintoad㏄umentαeatedonyourmicr㏄omputer,orpreparing

dataonyourdepartmentalcomputerandsendingittoasupercomputerfbrprocessing.

TwotypesofsoftwareproVideftletransfer:FTP(fileロansferprr)t㏄ol)andterminal

emuladonsoftware.Bothallowapersonalcomputertoemulateor``actHke"aterminalthatis

apPropriateffortheremotecomputeryouwanttoaccess.

FrP,whichmakesuseoftheTCP/IPprotocolforerror-freefiletransmission,isonmosthost
computersconnectedtoSUNet(e.g.,Portia,aVAX8800;Watson,anIBM4381);itisalso

partofSU-PC/IPandofSU-Mac/lP.

Teminalemuladonsoftwareprovidesfiletrans允rbyenablingapersonalcomputertobehave

likeacomputerteminalconn㏄tedtoahostcomputer.Exarnplesofterrninalemulation

softwareusedatStanfordare:MacTerminalandRedRyderforAppleMacintoshcomputers ,

UsingComputerstoCommunicate
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KgrmitforIBMPersonalComputersandSunworkstations ,andSamsonforthosewith
mlcrocomputerswhowantaccesstoForsythe ,theStanfordDaロCenter'sBM3090.

2=認 蒜 鴇e朧 欝器 謡5瓢=㌶ 瀦 諸膿…eeπ・r－

驚 難 燃難 灘 難欝欝,
蚤1=麟 濡 、溜 齋 提ぎ瓢ds拳蒜 蕊m・ 田・血 ・飴・p…li・

NetwOrkDirectOryInfOrmation

叢 辮繁蕪灘羅欝
罐 溜 蒜瓢 ㌫ 、1麟18㌶㍑瓢c;言霊 蒜鵠an・
operatlngsystemforeachhostcomputerconnectedtoSUNet

.

A・ ・therse・vice・Fi・g・ …ll・w・y・ ・t・acce・ ・i・f・ ・m・ti・nab・ ・tau・e・ ・f・ ・P・・ifi・h・ 、t

罐 露灘 難 蕊i竃三 三i灘鶯鷲 ・・
personlastloggedontothehostcomputer,andwhenthatpersonlastreadhisorherelectronic

臨 蒜 霊P瓢 蒜 、二艦91t鑑C㌫ 溜2瓢 鵠 ・濃,21Pd・・

WhoisandFingerareonmanyofdlecampushostcomputerssuchasPorda
,Macbeth,andF

orsythe.TheyarealsopartofbothSU-PCIIPandSU-Mac乃P .

FneandPrintServices

Currently,fileandprintservicesatStanfordareavailablethroughpubUcandIresidential

鰹㌶灘羅鎌難 羅纏
accesssoftwarestoredoni輪andsharedocumentsbetweencomputers

.

Printserviceallowsmanycomputersonanetworktoshareaprinter .Usersofthisservice
cansendfilesfTomthe壮personalcomputerforprintingonaprinte了attachedto由e廿network

.Of
ten・ ・larg・ ・c・mp・t・ ・ac鶴 ・・b・ 也 ・丘1・加d・pri・tsew・ ・飴 ・acl・ ・te・・fp・ ・s。。訓

computers.

TheNetworkFileSystem(NFS) ,developedbySunMjcrosystems,isaTCP/IP-bhsedfile

servlcelhatlsusedbymanyUND〈hostsandIBMPCsystemsatStanfbrd .3Com's3Plus

蹴1二瓢 路鴫 瓢,票:麟 ぽ 認 灘 蒜Cζ罐 親　.
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Bu"etinBoards

Electronicbulle輌ards(alsocalledbboaゆfferaconvenientwayforyoutocOmmu㎡ －

catewithothers--acrosscampusoracrossthecountly-whoshareyourinteτests.Youcan

usebulletinbOardstopostorobtaininformationabOutalmostanys両 ㏄tyoucould㎞agine.

Awidevarietyofbulle血1boardsareavailableviaStanfbrd'scomputernetworks..Cuπendy,

youmustlogimoahostcomputertoaccessbboards,althoughdirectpersonalcomputer

accessis皿derdevelopment.Followingaredescriptionsoftwopopularbboardsystemson

campus:SUbboardsandUsenetbboards.

SUBboardSystem:YoucanaccesstheSUbbOardsonmanycampushostcomputers
(e.g.,Macbeth,Polya,GSB-How,Sierra,Forsythe).ThesebulletinbOardscoveravarieryof
topicsincludingcomputing,upcomingevents,employmentlistings,anditemsforsale.
FollowingisalistofsomeoftheSUbbOardsandtheirsubjectareas.

SU-Computers

SU-Events

SU-Jobs

SU-MaCintosh

SU-Market

SU・ ・Etc

Commentsorquestionsconcerningcomputersoftwareandservices
Announcementsofseminars,concerts,andothereventsonoroff
campus
'Helpwantedandofferedlistings

Questions,answers,andcommentsabOuttheAppleMacintosh
Itemsforsale;commentsonmerchantsandservices
NoticesnotappropriatefortheotherSUbulletinbOards

UsenetBboardSystem:UsenetisaworldwidecomputernetworkforUNIXsystems.Its

bbOardsystemisavailablethroughStanfordUND(systemssuchasPortia.ThroughUsenet

youcanaccesssome600bboards(alsocallednews8roupsonUNIXsystems),whichcovera

Widevarietyofinforrnation.Forexamp】e,thecomptopic訂eacoversdiscussionsrelatedto

computerissues.Examplesofbboardsunderthecompareaare:comp.sys.sunand

comp.unix.ultrix.ThesebbOardsarerelatedtodiscussionsofSunworkstationsandthe

Ultrixoperatingsystem,respectively.NotethatitispossibletoaccesstheSUbbOardsystem

throughthesutopicarea.

5.CommunicationHardwareandSoftware

Thissectionsummarizesthehardwareandsoftwarerequiredforcomputercommunicationat

Stanford.Itdesc亘besthetwowaystoconnectforcomputercommunicationatStanfombviaa

locala]陪anetworkorviaatenninalconnection-andthehardwareandsoftwa元 元qu圃ineach
　

1nstance。 ・

Ifyouhaveapersonalcdmputeroralargerhost◎omputer,youcanattachittoalocalareanetwork

ing.Thisallowsyoutotakeadvantageoflocalareanetwo】 虫 ・serVicessuchasfleandinyourbuild

printse而ce,andtousethemorewidespreadSUNetservicessuchasremotelogin,filetransfer,

andelecロ てmic画1.

∬youareusingateminaloryoudonothavealocalareanetworkinyourbuildng,thena

termina1-orientedconnectionisyouronlychoice.Thelowerspeedandlackofsoftwa】reprotocols

tosupportsophisdcatedcommunicationmakethistypeofconn㏄donlessflexible.

ThesectionOtherDocumentationonpagel41iststhedocumentsintheCo朋ectionAlteア πω 輌vε∫

forDataCommunican'onatStanfordseriesthatprovidemoredctailedinformation(including

installadonandpurchasecosts)aboutthesealtematives.
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ConnectingtoaLocalAreaNetwork

AtStanford,therearetwokindsoflocalareanetworks:EthemetandLocalTalk .WhileEth
ernetisfaster,LocalTalkislessexpensive .

Ethernet:Ethemetisa1㏄alareanetworkcablingsystemandsignalingmethod
,which

operatesatlOrnillionbitspersecondAnycomputerconnectingtoanEthernetneedssp㏄ial

hardwarecomponen岱andEthemetcables .YoumustinstallanEthernetadapterinanMM

PCsystemorlnaMacintoshnorMacintoshSEsystem .Mostworkstadonsandlarger

computershaveEthemetadaptersasstandardcomponents .

㌫==雲 罐 』㍑麟;=:識,謡==db1,
(asarethosefbrallIBMPCandAppleMacintoshsystemsandmanyworkstations).Then

attach中ecabletotheEdlemetadapter.IfyouareusingstandardEthemetcabUng
,youneeda

transcelverandatransceivercable.AttachtheロansceivertotheEdlemetcableandusethe

廿ansceivercabletoconnectthetransceiverandtheEthemetadapter .

ToconnectanEthemetnetworktoSUNet ,youextendthecablingofthenetworktothe
nearestSUNetconnecdon.(MostbuildingsoncampushaveSUNetconnections) .

L㏄a1Talk:LocalTalkisaninexpensivelocalareanetworkcablingsystemandsignaling

methoddeslgnedbyAppleComputerfbrMacintoshcomputers .Itoperatesat230,000bits

persecond.AUAppleMacintoshsystemsandLaserWnterp加tersincludeaL㏄alTalk
lnterface.IfyouinstallaLocalTalkinterfaceboardinanIBMPC

,youcanconnectittoaL
ocalTalknetwork.

Toimplement輌alTalk-typenetvvork ,NetworkinlandCommunicationSystems

reco㎜CndsuslngPhone陀T,典alTalk-compatiblecablingschemefromFarallon

Comput]ng.phoneNEToperatesatthesamespeedasLocalTalk ,anditenablesyoutocreate
anetworktlsmgexistingtelephonewire.Youdonotalwayshavetoinstallnewcable

,asyoud
owhenusmgApple'sLocalTalkprOduct .

認 瓢 鵠 麗 麗t:1竺:鵠 罐 、1♀1麟芸元詰。乏瓢 舗N,,,
anditpassesinfomationbetweenthetwo ..

SoftwarefbrEthernetorLocalTalk:TocominunicateoveranEthemetorLoca1Talk

network,yOurcomputerneedsTCP乃Pprot㏄olsoftwareandtheapplicationsthatmakeuseof

由eprot㏄ols,suchasmai],filetransfer,andremotelogin .WithIBMPCandApple.

Maclntoshsystems,youcanuseSU-PCAPandSU-Mac/IP .TheseprogramsprovideTelnet

(remotelggin),FrP(filetransfer),mail,anddirectoryservice.TCP/IPprotocolsand

applicgtionsarestandardwithUND(systems,andareavailablefbrmostothercomputersand

ope「atlngsyStems・ ・

TermlnalComectlons

AtSt娠 ・rd,y・u・eat・m汕 ・・mecti・ ・t・c・ 師 ・t・・hetw・ ・k・ify・ ・ 紅,。 、i。g、haditi。nal

tem亘na1.A'缶m∫ πα1hasakeyboardanddisplaylikeapersonalcomputerbutitcamotmn

progTamsbyitse圧;itisusedtoaccesstheservicesofahostcomputeLYoucanalsousea

temlnalconnec目onfbrapersonalcomputerthatyouwanttouseasatermina1 .FolloWingare
thetypesofterminalconnecdonsthatarepossibleatStanf()rd .
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ConnectingtoaL㏄alHost:Ifyouhaveahostcomputerinyourdepartmentorbuilding,

youcanconnectaterminalbyrunningyourowncablefromtheterminaltothehost.

CommunicationServiceschargesforcablingonatimeandmaterialsbasis.Formore

infor'mation,contactCommunicationServicesat725-HELP.

ConnectingtoaTIP:.IfyouhaveaTIPinyourdepartmentorbuilding,youcanarrangeto

connectaterrrUnaltoitbycontactingyourdepartrnentadministratorabOutinstallinga(;ircuitto

connecttotheTIP.ATIP(TerminalInterfacePr㏄essor)isaspecializeddevicethatallows

terminalsconnectedtoittologintohostcomputersonthenetwork.

ConnectingtotheGandalfDataSwitch:YouusuallyconnectaterminaltotheGandalf

datasWitchtoaccessForsythe,theStanfbrdDataCenter'srBMmainf㎞ecomputer.You

canalsoconnecttootherSUNethostcomputersthroughaGandalfconnection.Contact

.CommunicationServicesat725-HELPforinformationabOutorderingaGandaifdataswitch

connecuon.

UsingaModem:Youcanpurchaseamodemforusewithyourteminalorpersonal
computer.Afterconnectingthemodemtoyourcomputerandtothetelephonelineinyour
office,domitory,orhome,youcanuseittoconnecttocampushostcomputersthatare

equippedtoreceivemOdemcommunication.(Mostcampushostcomputershavethis
capability.)

SoftwareforTerminatConnections:Ifyouhaveateminal,youdon'tneedadditional
softwareforcomputercommunication.Butifyouwantapersonalcomputertoactasa
teminal,youneedterminal-emulationsoftware.Awidevarietyofsoftwareexists,including
KermitfortheIBMPCsystemsandSunworkstationsandMacTerminal,RedRyderor

MacKermitforAppleMacintoshsystems.ThosewithIBMPCandAppleMacintoshsystems
whowanttoaccessForsytheshoulduseSamson,rerminal-emulationsoftwareproducedby

theStanfordDataCenter.

6'.Off・CampusComputerNetworks

ByconnectingyourcomputerorlocalareanetworktoSUNet,yougainaccesstoagreatnumber

ofcomputersoncampusandtocomputersonotherWideareanetworks-1argeoff-campus
networkswithhundredsorthousandsofhostcomputers.Thissectionprovidessummary

informationabOutthekindsofoff-campuscomputernetworksthatareaccessibletocomputers

connectedtoSUNet.

Thedocument()ff-CampusComputerNetworksprovidesmoredetailedinformation,includinga

listoftheoff-CampusnetworksaccessibletoSUNetcomputers.Thelistincludesgeneral

infoma目onabouteachnetworkandi岱adminisロtion,thesen戊cesitpmvides,andanycos岱or

resロicdonsinvolvedinitsuse.CopiesofthisdocumentareavailableintheAIRdocumentracks

onthethirdfloorofSwee;Hal1..

Off-campusnetworkSarecategorizedintermsoftheira(lministrationandintendedpurpose.

◆Researchnetworksaredesignedtofacilitateresearchinva亘ousfields .Oftenresearch

networksaresuppOrtedbythegovemmentandarecen甘allyadministe佗d.Examplesof

suchnetworksare:BARRNET,CSNET,andNSFNET.

・CooperativenetWorksaremadeupofvariousinstitutionsthatoftenbearthecostof

administeringthenetwork.Examplesofsuchnetworksare:B㎜T,EARN,and

Usenet.

UsingComputerstoCommunicate 11
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・Companynetworksareadministeredandfundedbycommercialorganizationssuchas

IBM,fbrintemaluse.

・p
-ublicn.etWorkSarecommercialenterprisesthatprovidecomputerconnectionsandon-li

neservicestopayingcustomers;theyareoperatedbycommunicadon'companies∴Some

pnvatenetworksbuyservices合ompublicnetworksuppliers.Examplesofpublicnetworks

訂e:Telenet,Tymnet,鋤dDa伍pac(Canada).

SUNethasac目vecomecdonstotheBARRNETandNSFNETresearchnetworks,andtothe

BITNETandUsenetcooperativenetworks.

7.FotMorelnformationandAssistance

Themate亘alinthisdocumentshouldhelpyoudefineyourcommunicationneedsanddetermine由e

輌pment㎝dso』eyoumusthavetouseyourcomputer飴rco㎜unication.Thissection

describesaddidonalsourcesofinfbmationandassistance;italsoreferencesotherdocumentation

aboutcomputerco㎜unication.

On・CampusSources

Varioussou㏄esoncampusoffbrtheinfbmationandassistanceyoumayneedwhenleaming

about鋤dus{ngyourcomputerforcommunication.

LocalExperts:Oftenalocalexpertinanareasuchasadepartment ,office,orcomputer

clusteroncampusservesasasourceofcomputinghelpandi'nformationforo也ersusing

computersinthatarea.Thelocalexpertmaybesomeonewhojusthasaninterestin

compudng,notnecessarilysomeonehiredinacompudngcapacity.Ontheotherhand,some

schoolsordepartmentsoncampusprovideafull-timeconsuldngstaff(e.g.,theGraduate

SchoolofBusiness,theMedicalSchool).

ContactingyourlocalexpertabOutyourcomputingcommunicationneedsandanyrelated

prgblemsc飢savedme孤defforしThatpersonhascomputingknowledgeandinformation

UnlquetOyOUrarea.

Inaddition,eachcampusdepartmentorofficewithalocalareanetworkshouldhavealocal

ηε'workadministratorwhoworkswithNetworkSystemstoprovidenetworkplanning,

inforrnation,installation,and仕oubleshootingfbrtheirgroup.

ExpertPartnersProgram:IfyourlocalexpertisalsoparticipadngintheExpertPartners

ProgramofferedbyInfomaationResources(IR),heorshehasspecialaccesstoIRcomputing

resourcesandt面ningandcanoftenprovidetheinfbrmationandassistanceyoun㏄dmo㏄

quicklythanifyoupursuedotherconsultingresourcesoncarnpus.Localexpertsinyourarea

whomaybeinterestedinpardcipatingintheExpertPartnersProgramcancontactDavid

LumadueoftheStanfordDataCenterat5-1422,ge.wiz@forsytheorTomGoodrichofAIRat

4-4747,ephelp@)jessica.

AcademicInfbrmationResources(AIR):Thisgroupoffersfaculty,students,andstaffa

broadrangeoffreetechnicaladviceandconsuldngaboutacademiccompudngapplicationsat

Stanfblrd.Thisincludesinformationonmicrocomputers,workstadons,on-campusmainframe

computers,andsupercomputing.AIRconsultantscanprovide:

12 UsingComputerstoCommunicate
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・assistanceinselectingacomputerorsoftware ,
・assis伽ceinsolvingpmblemswithacomputeroraprogramyouareusing ,and
・adviceabOutusingyourcomputerintheS伽 緬academicenv加 ㎜entand輔tho也er

computingsystemsatStanfbrd.

Consultantsareavailableonascheduledbasistohelpyouwithbriefcomputingquestions;
morecomplexorlengthyquestionsarehandledbyanappropriatespecialistYoucanalso
sendcomputingquestionstoAIRconsultantsviacomputer,usingtheelectronicmailaddress
consult@ak.FormoreinformationabOutAIRconsultingservices,contactAIRat723-1055.

lfyouhaveacomputingquestion,butarenotsurewheretogoforananswer,beginwiththe
consultantsinSweetHal1.TheyareavailableMondaythroughFriday,9:00a.m.to5:00p.m.
toaddressgeneralandspecificcomputingquestions.

ToassistyouwithusingA】Rcomputers(mainframes,workStations,andmicrocomputers),

studentconsultantsareavailableinSweetHall,723-0325andintheAIRTresidderUnion

MacintoshCluster,723-1315.TheseconsultantshandlequestionsregardingA]R

introductoryclasses;accountsfortheAIRmainframesandworkstations;andspOnsorshipsfor

diskspaceandadditionalcomputerresourceallocations.Theyalsosupportfacultyand

teachingassistantsusingtheAIRcomputersystemsforStanfordcourses.

IfyouareaUND(systemmanagerordeveloperatStanfordyoumaywanttotakeadvantage

oftheservicesproVidedbyanAIRinitiative,SPのS(theStanfordProgramforUNIX

DevelopmentandSupport).SPUDSprovidesdevelopment,licensing,andsupportfbr

widely-usedversionsofUND(,ThisincludesadvisingUNIXsystemmanagersonnetwork

proceduresandproblems.Formoreinformation,seetheSPUDSflierinthedocumen匡racks
onthethirdfloorofSweetHallorcontactLizHayes,723-5754(ehayes@jessica)orFeUx

Limcaoco,723-4942(flk@jessica).

NetworkingSystems:Stanforddepartmentsandofficeswhoareplanningandinstalling

computernetworkconnectionscancontactNetworkingSystemsforassistance.Consultants

inNetworkingSystemsworkinc∞perationwithconsuhantsatAIRandtheStanfordData

Centertooffersuchservicesaspreparingbidpackages,coordinatingequipmentorders,and

overseeingcablingcontractors'work.Consu1加gisavailablebyappointment.Thereisno

chargetoacademicdepartmentsfortheseserVices,exceptforverylargeorextendednetwork

pr()jects.Formoreinformation,callNetworkingSystemSat723-3909.

NetworkingSystemsalsoprovidescopiesofSU-Mac乃PandSU-P◇ 任P,Stanfbrd-developed

◎ommunicationso負w… 江efbrtheAppleMacintoshandIBMPCsystems,respectively.Each

pro卿cos岱$10andcomeswithanadministrator'smanualandau記r'srnanual.

CommunicationServices:Thisorganizationcanprovidededicateddataconn㏄ 目onstothe

Gandalfdataswitch,speciallyconditionedtelephonelinesforuseWithmOdems,andpoint-tぴ

pOintcircUitsforlocalqreanetworkS.α)mmunicationSen戊 ㏄scanalsopmvideestimatesand

綱lationmanagementforSpeCializeddatacablingprojects.AnyS唖 輌 輌nt's

au血orizedtelec()㎜ 皿icationsrepresentative(㎞ownasaSTAR)c加 卿es紬eseserVices

前 出e(lommunicationServiceOrder(CSO)品m.TrDublerepOrtscanbemadetWenty-

fburhoursaday,sevendaysaweektotheSystemsControlCenterat723-1611.For

consultingandinformation,ca皿725-HELP.

StanfordDataCenter:TheStanfbrdDataCemerprovidesconsultingadviceaboutthe

softwareandservicesonitsIBM3090main丘amecomputer(Forsydle),asweUasthe

administrativeapplicationsofcomputers.TheseservicesareavailabletomembeTsofthe

StanfbrdcommunitywhouseForsytheorwhoworkinadminis汀ativedepa血nents.Walk－ ㎞
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consultinghoursarefromIO:00a.m.tonoonand2:00p.m.to4:00p.m.,Mondaythrough
Friday,attheConsultingOfficeinForsytheHall.Phoneconsulting(723-2046)isalso
offeredduringthesedaysandtimes,althoughitbeginsat9:00a.m.Youcanusethe
CONSULTcommandonForsytheforon-linequestions.

YoucangetfteecopiesofSamson,theStanfordDataCenter'scommunicationsoftwarefor
IBMP(andAppleMacintoshsystemsinexchangeforablankdisketteattheForsytheHall

InformationI)esk.

OtherDocum舗tation

ThefollowingdocumentationprovidesmoreinformationabOutcomputercommunicationsat

Stanford.CopiesofthedocumentsareavailableintheAIRdocumentrackSonthethirdfloor
ofSweetHallorfromNetworkingSystemsat723-3909.

NotethatUsin8ComputerstoCommunicateispaTtoftheseriesofdocurnents,Connection

肋ernativesforDataCommunicationat∫tanford,whichdescribecomputercommunication

altemativesatStanford.Theotherdocumentsintheseriesareprecededbyanasteriskinthe

folloWinglist.Asummaryof也einformationintheseindicateddocumentsisincludedinthe

sectionCo〃;municationHaアdwareandSoftwareonpage9.

AQuickGuidetoElectronicMail.September1988,2pp.Describeshowtouse

electronicmailtocorrespondwithoff-campuscolleagues.AvailablefromA】R.

AcquiringaLocalNetworkatStanford.Novemberl985,14pp.Stepsinvolvedin

localnetworkacquisitionasillustratedbythreecasestudies.Available肋mNetwor㎞g

Systems.

*AppleMacintoshComputers --ConnectionAlternativesforDataCommunication

atStanford.March1989,21pp.ProvidesIRrecommendationsforthehardwareand

sof』ne醐touse加AppleMacintoshcomputertoco㎜unicateatS⑳ord.

AvailablefromA】RandNetworkingSystems.

CatalogueofNetworkingMaterials:Documents,VideoTapes,andSoftware.

March1989,8pp.AbibliographyofmaterialsdistributedbyNetworkingSystemsandof

d㏄umentsdistributedbyAIRaspartoftheirprogramfbrUMXdevelopmentandsupport.

Available伽mNetworkingSystemsandAIR.

ElectronicMa"AcrossSUNet.RevisedFebruary1989,9pp.Ab亘efsu㎜ 町of也e

elec加nicmailsystemsaccessibleviaSUNet.AvailablefromA】RahdNetworking'

Systems. 、

*田MPersonalComputers-ConnectionAltemativesfbrDataCommunica60nat

S舷mfbrd.March1989,16pp.ProvidesIRrecommendadonsfbr'thehardwa元and

softwa鵡neededtouseanIBMPersonalComputertocommunicateatStanfbrd.Ava皿able

fmmA】RandNetworkingSystems.

.L㏄alAreaNetworks
..(LANs)CompatiblewithSUNet-一 －ConnectionAEternatives

forDataCommunicationatStanford.Inprogress.

牢Off ・CampusComputerNetworks .Februaryl989,9pp.Summaryofextemal

networksaccessibletocampuscomputersconn㏄tedtoSUNet.Ava丑able伝)mAIRand

NetworkingSystems.

14 UsingComputerstoCommunicate
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StanfordUniversity-一 －Macintosh/lnternetProtocol(SU・MacAP),Version3.Owith

theMacintoshMailHandler(Mac!MH)Version1.0,User,sManual,September

1988,111pp.andAdministratOr,sManual,64pp.ManualsforSU-Mac11Pusersand

localnetworkadrninistratorsinsideandoutsideStanford.Onepapercopyofeachmanualis

includedinSU-Mac/IPsoftwarepackage;additionalcopiesofthemanualscost$2each.

Availablef貢)mNetworkingSystemsonly.

StanfbrdUniversity-PersonalComputer11nternetProt㏄ol(SU・PC/IP),Version

3.1:ACommunicationProgramforIBMPersonalComputers,May1989,

101pp.,AdministratorsManual,May1989,40pp.,andQuickReferenceGuide,

May1989,2pp.ManualsandareferencecardforSU-PC!Pusersandlocalnetwodlc

administratorsinsideandoutsideStanford.Onepapercopyofeachmanualandonecopyof

thereferencecardareincludedintheSU-PC/IPsoftwarepackage;addidonalcopiesofthe

manualscost$2each.AvailablefromNetworkingSystemsonly.

*TerminalsandTerminalEmulation-ConnectionAlternativesforData

CommunicationatStanford.Inprogress.

TheSUNetConnection--Brochure.RevisedSept6mber1988.AbK)chureexplaining
whatSUNetis,theservicesitoffers,whoprovidesSUNetconnections,whatSUNet

servicesareavailablefromNetworkingSystems,whatcostsareinvolved,andhowtoget
moreinfbrmation.AvailablefromAIRandNetworkingSystems.

UsingElectronicMail:themmProgram.April1989,22pp.Anoverviewofhowto
usethemmprogramonHamletandMacbeth,TOPS-20systemsoperatedbyAIR.

WheretoFindHelpwithNetworkingatStanford.RevisedMarch1989,2pp.A

summaryofsourcesofhelpforusersofStanford'sdata,video,andvoiceco㎜ 皿ication

systems.Availablef【emA】RandNetworkingSystems.

*WorkstationsandHostComputers(MainframesandMinicomputers)-

ConnectionAlternativesforDataCommunicationatStanford.Inprogress.

UsingComputerstoCommunicate
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GlossaryofTechnicalTerms

Thisglossarycontainstemsusedbothinthisdocumentandintheotherd㏄umentsintheseries

ConnectionAlternativesforDataCommunicationatStanford .(Seethesectionα 力εア

Doc〃 πεηごationonpage14foralistoftheotherdocumentsintheseries.)

Adapter:AprintedcircuitboardthatisinsertedintoacomputertoaddsomefUnctiontoit,such

asnetworkingcapablity.AnadapterisalsocaUedaboardoracard.

AppleTalk:AppleComputer'snamefbritsnetworkarchit㏄ture.Thenamewasfbmerlyused

fbrApple'scablingsystem,whichisnowcalledLocalTalk.SeealsoE'カerTalk,LocalTalk,and

～Vetwork、4rchitecture.

Application:Asoftwareprogram,suchasawordprocessor,spreadsheet,orelectronicmail

program,thatisactuallyusedbyacomputeruser,asopposedtolower-levelpmgramsthatarepart

ofthecomputersystemitself.

ARPANET:ThenationwidenetworkestablishedbytheAdvancedResearchPr()jectsAgencyof

theUnitedStatesDepar加entofDefenseintheearly1970'stosupportreseaichincomputer

resourcesharing.TheARPANETnetworkispartoftheIntemet.SeealsoInterne'.

BARRNET:TheBayAreaRegionalResearchNetworkisac∞perativenetwork,usingthe

TCPIIPprotocols,thatconnectsSUNetwithBayAreauniversities,corporations,and民sea1℃h

centers.BARRNETispartoftheIntemet.SeealsoInternet.

Baseband:Asystemofcablingthatallowsonlyonesignalatatime(onlyonechannelofnetwolk

traffic).AlsocaUedEthemet,basebandsystemsareeasytoinstallandsupp(汀thighdata

transmissionrates.SeealsoEtherne',Broad加nd.

BITNET:AworldwidenetworkofcomputersinUniversitycomputercenters,mostlyconsisdng

oflargeIBMmain仇mecomputers.BrrNETstandsfbrBecauseItsTimeNETwork.

Bitspers㏄ond:Thebasicmeasurementforthespeedofdatacommunication,Sinceone

characternor岨ytakeseightbits(onebyte),youcancalculatecharacterspersecondbydividing

thebitspersecondratebyeight.Seealsoβ ッ'ε.

BNC:Thenamefbr出e切eo伽ist-on,!ockingconnectorusedwiththinE出ernetcoaXialcable .

Broaφband:Asystemofcablingthatsupportsmultiplechannelsofnetworktraffic.Forexample ,
anent鵬basebandnetworksuchasanEthemetcomputernetworkcanbeca㎡edonasingle

bπ)adbandchanne1,whilevideosignalsorotherformsofdataarecarriedonotherchannels.

Broadbandsysternsaremoreexperisivetoinstallandmainロindlanbasebandsystems .Broadband

isalsousedfbrcableTVsystems.Seealsoβ α∫θ加 η4.

Bulletinboard:AnelectronicmessagesystemthatyoucanusetopOstorobtaininformation

aboutavarietyofsubjectS.AbuUednboardisalsocaUedabboard.

BYte:Aunitofinforrnationprocessedbyacomputerthatisequaltoeightbits.Ab)戊eiso負en

eqgivalenttoonecharacter.Theletter``A,"fbrexample,canberepresentedbytheeightbinaly

digitsOIOOOOO1.SeealsoBitspe-d.
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罐 灘 拾鑑 蒜='鴇 蒜 よ灘 ㍑ 織認隠 鵠 認蒜、,、。,、
central,1nsulatedconductoraroundwhichiswrappedabraidorfbi1(sha亘ngthesameaxis)

.This
cqncentncdesignallowscoaxialcablestocarryhigh-frequencysignals

,andthefbilorbraidonthe
outsideprotectsthesignalfrominterferencefTomoutsidefields .SeealsoTwistedpaircable.

Datas耐ch:Apieceofequipmentthatallowsateminalorapersonalcomputertocomecttoa

computernetwork.StanfbrdterminalsandpersonalcomputersusetheGandalfdataswitchto

connecttotheStanfbrdtelephonesystemfbrcommunicationamongcomputers .SeealsoGandulf.

DECnet:DigitalEquipmentCorporation'snameforitsnetworkarchitecture .Seealsoハ 「etWork

Archi'ecture.

EtherTalk:AppleComputeゴsnameforitsAppleTalkprotocolswhentheyareusedonan

Ethemetnetwork.SeealsoA〃leTalk
,Ethen昭'.

Ethernet:Al㏄alareanetworkcablingsystemandsignalingmethoddesignedbyXerox

認Ol蒜。=認 離 ㍑;1～=漂 豊麗 蒜慧蒜:、瓢 怒齢9拓
feet.SUNetismadeupofEthemetnetworks .SeealsoBaseband.

G∂nda!f:Theman・fact・ ・e・・ft・・㎡ ・al-・ガent・dc・ ㎜ ・㎡cad・neq・ipmentthatsu
ppUedthedatas

wltchlnuseatStanford.Gandalfalsosuppliesthelineinterfacedevicesthroughwhichtemlinals

andpersonalcomputersoncampusconnecttothedataswitch .Seealso1)ataswitch.

Gateway:Aspecial-purposecomputerthatconnectstwoormorepartsofanetwork
,ortwodiff

erentkindsofnetworks.Agatewaycanalsobecalledarouter .

Hardware:Anypieceofequipmentinacomputersystem
,e.g.,printer,cable,modem.

Hostcomputer:Amulti-usercomputerthatprovidesservicesbothtousersloggedontothe

systemandtoothercomputersonthenetwork .

齋1麟 、1:=蒜 慧盤 、漂 謡=㌃i・ac・nnec・ …h・・m・e・s・h・輌men・ ・

Internet:Aninterconnectedsetofnetworks
,mostlyfundedbyagenciesoftheU.S.govemmentfb

rresearchpurposes,allusingtheTCPβPprotocols .TheIntemetismostlywithintheUnited

States,butdoeshaveconnecdonstoEuropeandAsia.SUNetisconnectedtotheIntemet .

5麟le瓢 蹴 認:a2ぷ認瓢 蒜tc、蒜確 認1:;蒜 蹴,。i、

Loca1Talk:AppleComputeピsnameforthecabUngsystemandsignalingmethoditdesignedfbr

usew1也Maclntoshcomputers.LocalTalkoperatesataspeedof230 ,000bitspersecond.Seeal

soA〃leTalk,PhoneNET.

Mρinframecomputer:AcomputerthatislargerandusuaIIymorepowerfulthana

π11cr㏄omputeroraworkstadon.Itcanrunlargeprog㎜sandhandlemanyusers
slmultaneously.ExamplesofS伽fbrdmain仇mecomputersare:Forsythe

,anIBM3090

農 工 よ7theStanfo「dDataCente「 ・飢dP・ πi…VAX8800・p・ra・edbyA・ad・ ㎡ ・1・f・・mati・n
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Microcomputer:Asmallcomputerdesignedtoserveasingieuser.Examplesof

micP㏄omputersincludetheIBMPersonalComputerandtheAppleMacintoshsystems.

Modem:Amodemisadevice由atconnectstoacomputeroraterminalandactsasatranslator.It

conveπs伽 加m由ecomputerorterminalintotonesthatcanbetransmittedovertelephonelines

andconver熔tonessentovertelephonelinesintodatathatcanbeunders岨bythereceiving

computeLThemodemisconnectedtothephoneline;manycanbeusedwithoutatelephone

ms廿ument.

Network:Thewiring,hardware,andsoftwarethatconnectdevicessuchashostcomputers,

personalcomputers,andprinterssothattheycanshareinformation.

Networkarchitecture:Thesetofhardware,prot㏄ols,andapplicationsthathasb㏄ndefined

byacomputermanufacturerorotherorganizationforad(lingnetworkingcapabilitytoacomputer

system・

Node:Anycomputeronanetwork.

NSFNET:AnationwidenetworkestablishedbytheNationalScienceFoundationtopromote
computercommunicationbetweenscienceresearchers.TheNSFNETnetworkispartofthe

Intemet.SeealsoInternet.

Operatingsystem:Aprogramthatdirectsalltheactivitiesofacomputeranditsperipheral
devices(e.g.,printers,terminals,disks).Examplesofcommonly-usedoperatingsystemsat
Stanfordare:UND(,TOPS-20,andVM/CMS.

OSI(OpenSystemsInterconnect):Aproposedintemationalstandartdfornetworkarchitecture

whichisexpectedtob㏄omewidelyusedinthenextfewyears.

Packet・switching:AmethOdofcomputercomm皿icationinwhicMlcompute口sh鵬a

commonnetworkcable.Whenacomputerhasdatatosend,itbundlesupthedataina"packet"

thatincludestheaddressofthedestinationcomputerandsendsitoverthenetwork.Packet

switchingallowsforremarkablefiexibility,e伍ciency,andspeedincomm皿ication.

Personalcomputer:Acomputer(asusedinthisdocument)referstobOthmicrocomputers

(e.g.,IBMPCandAppleMacintoshsystems)andworkstations(e.g.,SunandNeXTsystems).
Apersonalcomputercanoperateonitsown,oritcanaccesstheservicesofothercomputers.

PhoneNET:FarallonComputing,lnc.'swiringandandsignalingmethodthatisusedina1㏄al

areanetworkofAppleMacintoshcomputers.AnalternativetoAppleComputer'sLoca1Talk

system,PhoneNEToperatesatthesamespeedasLocalTalk(230ρ00bitsper5econd),butuses

standardtelephonecableandconnectors.SeealsoLocalTalk.

Port:IIIthenetworkingsense,anyhardwarecommunicationinterfacethatallowsacomputerto

sendandr㏄eivedata.'

Prot㏄ol:AsetofrulesincorporatedintoasoftwarepK)gramthatgovernhowinformationis

exchangedoveranetwork.Protocolsprovideforsharingacommunicationme(hum,addressing

thenodesonanetwork,andachievingreliablecommunicationbetweennOdes,SeealsoTCP/IP.
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Repeater:AdeviCethatamplifiesanEthemetsignal ,allowinganEthernetnetworktocovera

認 識 霊A㎝1輌 卿 εα'θ「allowsmultip'eEthemetsegmen熔t・be・ ・坤'・ed'・t・ ・

Router:SeeGα'ε}γ の1・

Serialcommunicationport:Akmdofcommunicationinterfacefoundonalmostallpersonal

computersandmostlargercomputersthatallowslow-speedterrninal-orientedcommunication .

TheseportsusuaUyconformtothestandardknownasEIARS-232-C .'SeealsoPort.

Server:Acomputerthatprovidesservicessuchasfilestorageandprintingtoothercomputerson

anetwork.

Software:Thenamegiventoaprogram(asetofsequencedinstructions)thatd丘ectsthe

operadonofacomputer,e.g.,anoperatingsystem,protocols,orapplicationsoftware .Seealso

Oク ε照 ガπ8・∫y∫'em,Protocol,and・4pplication .

SNA(SystemsNetworkArchitecture):IBM'snameforitsnetworkarchit㏄ture .

SUNet:Stanford'scomputerandvideocommunicationnetwork
,composedoftheSUNetSpine

network,theSUNetvideonetwork,andalllocal-areanetworksconnectedtotheSUNetSpine .

SeealsoS乙 ηVθ'SJガ ηε.

SUNetSpine:Ahigh-speedcomputerandvideonetworkatStanfordthatconnectstoalmostall

buildingsoncampus.ManagedbyNetworkingandCommunicationSystems
,SUNetis加E

themetnetwork;itispartofIntemet,
、alargernationwidenetwork.SeealsoSLηVε'.

T{)?!IP:TransmissionControlProtocol伽temetProt㏄010rTCPπPisaseriesofprot㏄ols

orlgmallydevelopedfbrtheDepartmentofDefense'snationwidecomputernetwork ,ARPANET.
TCP!IPistheprotocolstandardforSUNetandNSFNET .SeealsoProtocol.

Terminal:Adeviceusedtoaccesstheservicesofahostcomputer .Ateminalhasakeyboard

anddisplayscreenhkeapersonalcomputer,butitcannotrunprogramsbyitsel£Seealso

〃ainframeCO〃rputer.

Terminalemulationsof、ware:Atypeofsoftwareprogramthatallowsapersonalcomputerto

behavelikeaparticUlarcomputerterminal(e.g.,theDECVT-100)anda㏄esstheservicesofahost

computer.Seealso'ε ηη∫nα1.

Terminal・oriented:Amethodofcomputercommunicationthatisbasedonafixedconn㏄tion

betweentWo
.(}opm皿ica血gcomputers.Inatemin訓 一面entednetWork(alsocalledapoint-to・-

po¥1tnetwork),eachnode(whichcanbeacomputeroratem亘na1)isconnectedtoalargecentral

sWltchmgsystem.Aconn㏄tioncanbemadetoonlyoneothercomputeratat㎞e .Tem血a1-

orientedcommunicationproVidessirnp】e,10w-speedservices.

ThickEthernet:Coaxialcablewithadiameterofabout1!2inch ,thetypeofcableusedfbrSUN
ettrunklines.

ThinEthernet:Coaxialcablewithadiameterofabout1/4inch .Itcanbeusedtoconnect

computerstolocaI-areanetworksandtoconnectlocal-areanetworkstoSUNet .

22 UsingComputerstoCommunicate
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TIP:ATerminalInterfaceProcessorisaspecializednetworkdevicethatallowsterminals(or
personalcomputersactingasterminals)thatareconnectedtoittouseremotelogintoconnectto
hostcomputersonanetwork.

Transceiver:.AsmalldevicethatattachesdirectlytoanEthernetcabletoallowasinglecomputer

toconn㏄ttoanEthemetnetwork.MostEthernetadapterbOardsforpersonalcomputers◎ontain

built-intransceivers.

Transceivercable:Acablethatconnectsatransceiver(attachedtoanEthemetcable)tothe

Ethernetinterface◎onnectoronacomputer.

Twistedpaircable:Atypeofwiringusedincomputernetworksthatconsistsoftwostranded
wiresseparatelyinsulatedandtwistedtogether.Twistedpaircableislessexpensiveandeasierto
installthancoaxialcable,butitcannotnormallycarrydataatratesashigh,anditismore

susceptibletointerference.SeealsoCoaxialcable.

Usenet:AworldwidenetworkofcooperatingcomputersusingtheUNIXoperatingsystem.

UUCP:
Usenet.

AfiletransferprotocolspecifictoUNIXcomputers.UUCPisusedtocommunicateover

Wideareanetwork(WAN):Acomputernetworkthatcoversdistancesfromonehundredto

severalthousandmilesandgenerallyincludeshundredsorthousandsofnOdes.Examplesofwide

areanetworksincludeBITNET,NSFNET,andTelenet。

Workstation:Acomputersimilartoamicrocomputerthatcandomorethanonethingatatime

(multi-tasking)orsupportmorethanoneuser(multi-user).WorkstationsusuallyruntheUNIX
operatingsystemorsomevariantofit.ExamplesofworkstationsincludetheSun-4,DEC
VAXstations,andtheNeXTsystems.

UsingCompoterstoCommunicate 23
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lndex

3Plus8

Academic】inforlationResources(AIR)12

adapter,Ethemet10・

AppleShare8

AppleTaU(3,5

BARRNET4,11

bbOardsg
BrrNETll

bUlletinboards9

cabling10
CMSMai16
CommunicationSerVices13

comrnunicationservicesatStanford6
companynetworks12
consultingassistance12

ContactEMS6
cooperativenetWorksll
CSNET11

DECnet3,5
documentation,fbrcomputer
communication14

e-mail6

EARN2,11

electronicbuUednboardsg

elecat)nicmail6

elecロ ・onicmailprogramsatStanfblrd6

Ethemet4,10

ExpertPa血ersProgram12

FastPathgateway10

fileservice8

filetransfer7

file1■ansferprotocols8

Finger8

MP4,7

Gandalfdataswitchs
Gandalfdataswitchconnectionll

Gandalflines

gateway2

hostcomputer2

Intemet4

Kemit7,8

LAN3

10calareanetwork3,9

1㏄alaleanetworksatS剛brd10

10calexperts12

1㏄alhostconnecdon11

10calnetworkadr血istrator12

Loca1Talk10

Loca1Tall(networksatStanford10

10gin7

MacKermit8

MacTerminal7,8
MH6
MM6
modem5

mOdemconnection11

network2
networkarchitecture3
NetworkFileSystem(NFS)8
NetworkingSystems13
newsgroupsg
node2
NSFNET4,11

off】campusnetworks11

packetswitching3
Personalcomputer2
PhoneNET10

POint-to-pointnetwork5
printservice8

protocols4
publicnetworks12

RedRyder7,8
remotelogin7
researchnetworks11

Samson7,8,14

SNA3

Socratesl

softs祇tocommunicateoveranE也 ㎝et

orLocalTa皿(networklO

SDftWaretocommunicateViaa伽 ㎞ 凪

comecdonll

SPUDS(theStanfbrdProgramforUNI)〈

DevelopmentandSupport)13

standardEthemetcabHng10

StanfbrdDataCenter13

STAR13

SUbboardsystem9
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SU-Mac/IP6
SU-PCIIP6

SUNet3
SUNet,connectingto4
SUNetconnectionstooff-campus
networks12

SUNetprotocols4
SUNetSpinenetwork3
SUNetvideonetwork4

TCP/IP4

Telenet12

telephonesystem5

telephonesystem,conn㏄tingto5

Telnet4,7

terminal2,10

terminalconnectionstoStanford

networks10

terrninalemulationsoftware7

terminal-oriented5,9

thinEthemetcablinglO

TIP(TeminallnterfaceProcessor)11

TIPconnectionll

transmmsslonspeed,Ethernet4

transmissionspeed,mOdemconnection5

UND(MA江6

Usenet9,11

VMSMail6

WAN3
Whois8
wideareanetwork3

wideareanetworks'11
workstation2

WYLBURMai16

X-Modem8

XNS3
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ComputerInstruction

Facilities

HaveYouHeardtheNews?

Overthepastyear,changeshavetakenplaceonTheFarm.Computers
andotherinstructionaltechnologiesaremakingtheirwayintomany
Stanfordclassrooms,andfacultycannowuse
severalon-campuscomputerfacilitiesfor

course・relatedinstruction.Onthenext

pagesaredescriptionsofcomputerfaCili・

tieswherefacUltymaychooseiX)teach

classe8.

AndthisAutumn...

ThisAut㎜,twopilotprojectsareduefromtheOMceoftheRegis-

trar.Fordetailsとbouteitherproject,pleasecontacttheO田ceofthe

Registrarat725・1884.

Thefirstprqjectistheintroductionofoverheadprqlectorsintoallclass-

roomsinHistoryComerandintheMitchellEarthSciencesbuilding.

Thisyear,theRegistrar'sO伍cewiUmonitorfごcultyuseoftheprqjec・

tors.Dependingon出eresultsofthisproject,theRegistrar'sO伍ce

wiUdecideifwiderdistributionofoverheadprojectorsinclassroomsis

advantageous.

Secondly,theOdiceoftheRegistrarhasinitiatedapilotprojecttode-

ter皿nefacUltydemandfbrmicrocomputerandliquidcrystaldi8play

technologyasclassroomteachingtools.TheOfliceoftheRegistrarwill

loanona8hort・tembasis:

・aportableMaCintOshIlcxmicrocomputer
,

・aco皿ectedChisholmLookingGlassLCDpanel
,and

●anoverheadprojector .

ThiseqUipmentallow8projectionofthecomputer'sdisplayonalarge

screenatthefrontoftheroom.

AIR-一()ctober1989
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ClassroomfbrFreshmanEnglish,Building60

TheClassroom負)rFreshmanEnghshinBuilding600ntheQuadis

specially血mishedwitheighteenAppleMadntoshIIcomputerswith

two-pagemonochromemonitors.Theinstructor'sMacintoshiscon-

nectedtoanLCDprqjector.AnAppleSharefileserverandaccessto

SUNetarealsoavailable.

=副 一 －duli・一 輪一 つ ξ

Computer.ProjectionClassmoms,Building50

Twocomputer-projectionclassroomsinBUilding500ntheQuadare

noweqUippedWithMaCintoshSEsystems,overheadprojectOrs,and
liqUidcrystaldisplays(LCD's).TheLCD'sallowinstructorstoprqject

computerimagesfromtheMacSEcomputersonlargeprqjection
screens.AlthoughthisequipmentisthepropertyofComputerSci-

ence,otherdepartmentsmayarrangetollseit.

Fordetails,callCourseScheduling,O伍ceoftheRegistrarat

725-1892. ξi

ICEFacilities,SweetHall

TheilteraCtiveClassroomExperiment(ICE)facilityislocatedonthe

groundfloorofSweetHallandmaintainedbyAIR.Currentlyavai1-

ablei8amulti・mediacla8sroomWithdualprojectOrs(videoanddata)

andanetworkoftwentyAppleMacintoshIIcomputerswithaccessto

SUNet.FiveoftheMacinto8hII8aresetup .a8multi・media8tations,

eachcontrollingalaserdiskplayer;thesesystemsareusedtointro・

duceVideodisc-1)asedcourseware.SevenSun4/110andsevenNeXT

二 二 蒜=隠 ・4.飾
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TheMeyerLibraryForumRoom

TheMeyerLibraryForumRoom,Room124hasaseatingcapacityof
120.ThisroomcontainsaMacintoshSEandanIBMAT,bothcon-

nectedtoSUNet.Theimagesfromthemicrocomputersgothrougha

ceiling-mountedVideo/dataprojectorandontOalargescreeninfront

oftheroom.InstructorsusingtheequipmentintheForumRoomop-

erateinaself-servicemode.Theyreceivesomeintroductorytrain・

ing,butregularoperationofthevariousmachinesistheinstructOr's

responsibility,

Besidesthetwomicrocomputers,eqUipmentintheForumRoom

includes:

●

●

●

●

●

●

●

a16mmfilmprojector,
acarouselslideprojector,
anoverheadprojector,
anopaqueproJector,
aVHSvideocassetterecorder,
athree-quarter-inchvideocassetterecorder,and
asoundsystemwithmicrophones.

Fordetails,callCourseScheduling,OthceoftheRegistrar

at725-1892. ξf

RoomsO40andO41,JordanHall

RoomsO40andO41inJordanHallareauditOriumsWithcapacitiesof

297and180,respectively.Theseaudito】dumshavetWininstallations

ofcomputer∧Videoprojectionsystems.Tentativeplan8includethein・

stallationineachroomofaMadntoshIIcx,anIBMAT,alaserdisc

player,aVHSVCR,anewpublicaddressandsoundsystem,anda

ceiling-mountedcolordata〈rideoprojectOr-inadditiontothemore

traditiona1刷mand81ideprojectr)rs.

Fordetails,callCourseScheduling,O£6ceoftheRegistrarat

725-1892. ξf
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Room263,Language/EngineeringCorner

Room263intheLanguage/EngineeringComer ,hasavideodatapro-
jectionsystemwithaspecialVCRthathandlesbothvideotapesin
theEuropeanPALandSECAMformatsandvideotapesrecordedin
theAmericanstandard(NTSC).Theequipmentisforforeignlan-

guageinstruction,butisalsoavailableforothercourses.Although
thisclassroomisnotcurrentlyeqUippedWithcomputerhardware ,its
ceilingmountedprojectorhalldlesimagesfrommicrocomputers ,

Fordetails,callCourseScheduling,Of登ceoftheRegistrarat

725-1892.
δi

Room320,GeologyCorner

TheupgradeofRoom320inGeologyCorneristheresultofacol-

1aborativeeffortoftheOfHceoftheRegistrarandtheStanfbrd

InstructionalTeleVisionNetwork(SITN).Thecompleteface-lift

includesinstallationofspeCiallighting,asoundsystem,andequip-

mentfortheproductionofhigh-qualityvideos ,

Fordetails,callCourseScheduling,O笛ceoftheRegistrarat

725-1892. 事f

Room410,.MeyerLibrary

Room410inMeyerLibraryisacomputerizedclassroom .Itisaspe-

Cia1-purposecomputerfaCilitywithsiXteenstudentstations ,eachwith

anIBMXTmicrocomputerconnectedtoSUNet.Thisroomhasa

video/dataprqjector,whichallow8theinstructor匂)projectimagesfrom

hisorhercomputerontoalargescreenvisibletotheentiredas8 .

Homeworkmachinesforclassestaughtinthisroomareavailablein

theMeyerMierocomputerCluster.

Fordetails,callCourse'Scheduling,O缶ceoftheRegistrarat

725-1892. 事f
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AIRVIRts

September1987

GUIDELINESFORCHOOSINGAMICROCOMPUTER

Decidngwhichmicrocomputertopur℃hasecanbeafrustratingandtime・consumingprocess.

TherearemanyproductsfU)mwhichtochooseandmanyquestionstobeanswered.Thishandout

providesinfbπnadonthatcanhelpmake由eseleOゴonp1てxン:sseasier.

BeforeyoubeginchoosiqgamicrDcomputersystem,consideranswerstothefbllowingquestions.

Doyouneeqamicrocomputer?

YoumaywanttOpurchaseamicrocomputerforanynumberofreasons:

・Typingpapelsandoomplednghomewod⊂assignments

●Organiz血1gdataforaresear℃hp刈eα

・W亘dngadisseπadonorabook

・Learningabout◎omputert㏄ ㎞ology

Doesyo町reasonjustifythecostofamicrocomputersystern,thetimeittakestofindth臼ight

combinationofsoftwareandhardwarefor也atsyStem,andthetimeittakestolearnhowtouseit?

(A``sof、wa民"programisasetofinstructionsforthe◎ompute罵``hardware"isthephysical

equipmentthatmakesupamicrocomputersystem.)Isaoomputeravailablethatyoucoulduse

(e.9.,acomputersystemoncampus,microcomputercluStersoncampus,orthemicmcomputerof

afhendor◎oneague)?

Howdoyouplantouseit?

Doyouhaveasp㏄ifictask(ortasks)andcanyoucompleteitmαequicklyandefficientlyusinga

microcomputer?Ifyourtaskiscomplex,time-consuming,or鵬pedtive,theanswerispnobably
``yes

."Ifyourwork◎ouldjustaseasilybe◎ompletedusingk)01syoualreadyhaveorthatareless

expensivetopu1℃hase(e.g.,atypewd任roracalculator),youmaywantto民consider.

Howoftenw川y皿useit?

Usingamicpocomputerfrequendymeansthatyouwon'thavetothinkabOuthowitworks.(Just

asyoudon'thavetothinkabOuthowtodriveacarwhenyoudriveitregularly.)Youalsowon't

havetospenddme元 －learninghowtouseiL

lfyoudecidetopurchaseamicrocomputer,followthesesteps.(Eachstepincludesapage

number,indica直ngthesectioni田thisfiandoutthatcontainsinforrnationtohelpyoucompietethat

step.)

・D6termineyourmicrobomputerneeds(p.2).

・Considersomeselectionguidelines(p .3).

・Choosesoftwareprograrnsthatmeetyourneeds(p.3).

・Choosehardwarethatcanbe'usedwitbygursoftware(p.4).

Thefinalsectionsofthishandoutdescribeothersour℃esofinformationandassistanceandwhere

topurchaseasystem.

1
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DETERMININGYOURMICROCOMPUTERNEEDS

Followmgaredescripdonsofsometasksthatcanbecompletedonamic⑰ocomputer
,asweUasthe

蹴(蕊・鵠 器㌫=灘 ㌃蹴 罐 ㌫ 謡罐 ぱ瓢 .

竃罐 総 藻 議羅 麟 麗麗繊欝灘exL
pr}nter(unlessyouhaveaccesstoaprint∈ 丁 也atiscompadblewiththepn)gramandthe

rnlcrocomputeryouchoose).

Graphics:Manyusegophlcsto
-pmlistsofnumbersintodiagramsthatmakeiteasiertounderstand

orcomparethe中taLIfyouusesuchchartsorgraphsforpresentationsortoillustrate

麟 瓢d麟 隅n霊漂 認識 。㍑恕s鑑識 ㌶ 鑑 認.a
CommunicatingwithotherComputers:Communicationssoftwareallowsyouto

灘 霊 ぽ 膿 「s麟㌫ 。謡;㍑d霊 鵠=瓢 瓢 罐 ・緬・g
searchin琴S(ピ τates(theoomputerizedversionoftheS師 αdLibraries'caπ1catalog)

,
◎o㎜ 画ca血gWithadistantcolleague,岨expl㎞9Metmbo田dsav田1ableonWus

◎o叩 鵬rsystems・Wi出communicationsprograms,youmayalsoneedamodem(describedinthe

secnon.Cわ0ぷ 輌ngHardWare).

Fi・ 明cialPlanningand△nalysis:Ify・ 田w・ ・ki…lvesfinancialpl孤 ・i・ga・d加 ・ly・is

=鵠 鵠 鍛d監 蒜 膿 認識s監瀦s蒜灘1麟 鵠 ㍑、監蓋。、、
youcansubsequentlychangesomevaluesandthe民stwmbeautomadcallylecalculated.

FilingIr}formCt.ion:Ifyouwanttocol1㏄t,organize,andmanipulatelargeamountsof
1垣bmanonqulgklyandefficiendy,consideradatabasemanagementpmg㎜Adatabaseis

slmplyacoUecoonofinf(mmation,organizedfbreasyretrieval .Examplesofdatabasesusedin

everyday1浪includeanencyclopedia,ate!ephonebook ,oraUb『catalog.

S匂tislicalAnaly由:Statisticalso加 バlowsyoutoexplo托,des曲 ,andsumm輌
numencalda尾and⑩ 娯thypo也esesaboutpattemsinthedata .Althoughyoudon'tneedan

extCnSlve㎞owledgeofsぬsticstorunstatisticalso丘w跳
,youshouldknowenoughabOut

staロsロcalmethOdstoplanyouranalysesandtointerr)1就 Φeresultsmea垣ng血Uy .

Program亘1ing:PPo91㎞ngisw亘dngyourownpmg㎜s(orsetsofinstmcdons)fora

oomputermasp㏄ificp頂ogramminglanguagesuchasBASIC,Pasca1,0rC.Tow亘teyourown

prDgrams,youmustnotonly㎞ow(orleam)apro{nglanguagebutalsoleamatleastsome

t㏄hnicalinfo】 ㎜60naboutdlemic∞ ∞mput釘youchoose.

Education:Youmaywam⑩useamicr㏄omputerasaneducationaltool.There鵬programs

瓢1跳躍艦 ㌫ ㍑瓢 跳 ぽ繍 鴛鵠 蒜蒜 蒜 霊amples
architeαule,andbiology.

R㏄reation:The爬a民gamepmgramsfbrmostmicrocomputersthataresimilartothosefbundin

videoa民ades,aswellasothermoresophisdcatedgamesandsimuladons.

2
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SELECTIONGUIDELINES

KpepthefolloWinggUidelinesinmindasyouchoosethehardwareandsoftwareforyour

m1α ㏄omputersystem・

p騨mlPre俺rence:Althoughtherecommendationsof。 由ersmayhelpyoumakeadecision,
1tlslmportant")choosethemicroc(》tnputerthat)りuprefer,theonethatyoufor∋lmx)stcomfortable

USmg・

WorkingEnvironment:Considerwhereyouwmbeusingyourmicnocomputerandifothers

wiUbeusingiしlfy。uwanttoshare丘leswi血a。olleague。rclassmatewhohasamioめ 。。mputer,

besu鵬tha"hetwosystemsalecompadble.AdditionaUy,thinkabOutthesoftwareyoumaywant

toincludefbryourfamilyorfゴends.

LearningCurve:Tryoutthesoftwareprogramsyouneed,aswellasthemicmcomputersyou

areconside血g,tosee逓 「youcanleamthebasicsquickly.

EaseofUse:Willyouhavetony)endsomuchdme"using"yoursystem由atyouwon'tbeable

to◎on◎entrateonyourwork?

Cost:Decidehowmuchyouwanttospendforam三crocomputersystemnowandhowmuchyou

would◎onsiderspendingonthatsysteminthefUtu鵬.(On㏄youhaveusedyoursystem,youmay

needadditionalsoftWareprograms,thesystemmayn㏄edrepair,oryoumaywanttopurchase

addidonalequipmenし)Besureto・includethecostofthebasicsystem,thesoftwarepmgrams,and

anyadd◇nequipmentthatyouneed(suchasaprin民r).

CHOOSINGSOFTWARE

Whenchoosingsof、wareprogramsingeneral,considerthefo皿owingguideUnes.

Features:Besurethatthepmg㎜youchoosehasthe毎turesyourequile.Examples:Youmay

Wantawordprocessingprogramthathandleslargedocuments,atableofcontents,indexes,andfb
otnotes.Ifyourworkinvolves出euseofspecialforeigncharacters,diaαidcs,or◎omplex

ma血emadca1句mulas,youmayw{mtawo吻rooessingprograrn也ath飢dles也emYoumay

wantgrap}Ucssoftwa】 陪toplot】resea]rchdataorjustfbrpresentationorbusinessgraphics.

Eva阯ation:Besu民to``testd亘ve"1血esoftWareyoua民conside亘ng,preferablywithsomeof

yourownwork.Any祀putablesoftwa民dealerwel◎omesprospecdvebuyerswhowant⑩ 廿yout

㌫o㌫灘 §蒜1盟、瓢 蒜v農禮膿=㍑ 「劉 ご蹴1霊 ぼ
Sow℃esOflnjrormotionandA∬i∬ance,fordetailsabOutthemicrocomputerlab.)Youcanalso

check也esoftWare「eViews吐 遠t司PPea「incoロ1Putq「 ロvagazines'

MenusorCommands:Thosenewtocomputingusuallyfmdamenu-drivenso丘w鵬package

easiertoleanianduse.MenusaUowyoutochoo記 念omaselecdonofac60nstobe伍kenbythe

c=識 蒜㍑ 蒜㌶嬬。=鵠漂e漂霊;=盟P蒜 罐 罐允「
computer.Youinitiateanactionbytypingacommandonthekeyboard.Somesoftwaiepackages

arebasedonmenus也atyoucanbypassfbr◎ommandS,onceyoub㏄comemo民expe{

DOcumentationlS叩port:Themon∋complete,clearly・w目 口en,andwe1Lorganizedthe

documentadonis,theless直meittakestoleamandb㏄omeppofiCientinusingthego丘w促.Many

softwarecompaniesalsoproVidesupportfbrprogramownersbynotifyingthemofupdatestothe

3
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software.Manycompanieshaveacustomersupponphonenumber .whichiss晒edbythosewho㎞

ow也esoftwareatidthecomputersonwhichitruns.

M・ … ・・yR・q・irem・ ・tS・■h・m・m・ ワ ・・:ededt・st・ ・e紐d・ 記 ・・㎞ 眠 誌atemp卿st・ 頂9・

aieainthemicrocomputercalledRandomAocessMemoryorRAM.α ㏄ktos㏄howmuch

memorythesof"valerequirestooperate.Somet口nesdleamountofRAMdetermines由eamount

of伽orinformation也atcanbe◎onveniendyh加d1{ガby也eso㎞ 鵬Ingene川,由e㎜ 鴨

comple杣eso加 硫,themorememoryitwillneed.

Compatibility:Considertthefollowingtoensumthateachsoftwareprogramyoupu民haseis

oompatiblewiththe民stofyourmiα ㏄omput釘sy距rnandWithothermicrocx)mputersthatyou

ロraywanttoshareinfb】 ㎜tion ,with.

'励s。{⌒ 脚{㎝{-pu輌 蜘"o

purcha記?(Ano声 血gsystemiSthesOftwareprogram伽toonロolsthebasico坤 直onsinami
cr㏄computer.Itisneoessaryfortheothersofrwaretowodk.)

・Isthesoftwa民cOmpadblewiththeothersoftwa民youmightusewithit?Forexample
,cantext

σ陀ated甲th
.yourwordprooessingptogrambetransferredtoanK)也er◎omputerusingyolrr

commumcaロonspπ)9㎜orcan由egraphicsyouc民a把wi血oneprograrnbein甑edintOtext

c1℃atedWithyourwo】 匡!p1℃㏄ssingsoftwa鵬?Itisdi缶cu1"oanticipatetheusesyoumight

makeofamicrocomputerthatwould面se口1ese◎ompadbilityquestions.Ontheotherhan也

dlem(鵬theycanbeandcipat斑,them(鵬1ikelyyouwiUbesa直sfiedwithyourchoi㏄s.

●Whg【pe】ripheralscanbeusedWiththesoftWare?(AperiphelalisapieceofeqUipmentsuchas

apmter,adisplayscreen,oradiskdrivethatcanbeaddedtoabasicmic拍ocomputersystem)

Forexalnple,youshouldfindoutwhetheragraphicsPmgramneedsacolordisplayscreenor

whetherawordprDcessingprDgramworkswiththeprinteryouareconsidering.

◆Isthesof、warecompadblewiththesoftwa爬usedbyyour丘iendsandooUeagueswhohave

miαPoompuぴ?Kyoup㎞ ⑩sh鵬 伍escreatedonyourmicrvcx)mputerWitho由erswho

havetnicτocomputers,也isisanimportantconsideτadon.Addidonany,ifyouhavethesame

sofhWaleasyourfHendsorcolleagues.itmaybeeasiertogethelporadviceonusingthe

pmg「am・

CHOOSINGHARDWARE

F
_o-llowingisalistofthetypesofhardwareyoushouldbefamiliarWithwhenchoosingasystem.ぐY

oumayormaynotneedallofthem)Abasicsystemusua皿yconsiStsofthefirstfiveitems.

KeybOard;otherinputdeVices

DiSPlaysc元 朝

CenロalPro㏄ssingUnit(CPU)

Imemalmemoly

Diskst◎ragedevi㏄

Primer

Mod㎝

CablesandbOnnectors

Qptionalinternalboards

Addidonaldiskst(肥ge

PowersupPlyenhancementS

fbren任ringinformationandcontrol肚ngdlecomputer

㎞displayingda垣

whe元 山eprocessingofdataandins廿uctionsoccurs

fortemporarystOrageofs。 ㎞and峻RAM

ferpermanentstorageofsoftwareanddata

forprintingoopiesofyourdaロonpaper

fbrcommunica直ngwithother◎omputeτs

forprinter,modem,displaysc陀en,etc.

forcommunications,cobrg即hics,addidonalintemal

memory,e鳳

toaccommodatesoftwaleordatathat1・equiresmx)redisk

smmgethanycurmicrocomputerhas

toprotectagainsteleco6calfluctuadonsandblackou岱

dlatcancausealossofdata

4
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WhenchoosingyourbasicmicrocomputersystemanditscompOnents,considerthefollowing

guidelines.

Keyboard:AsyoutryoutthekeybOardsofvarioussystems,noticethefol!owing:

Size:IsitafUl1-size,tYpeWriter-stylekeyboardanddoyourfmgersfitcomfortablyonthekeys?

(Canyoutypewithoutaccidenta皿ypressingkeysnexttothekeyyouwanttopress?)

LayoUt:Arethekeys出 ぷyouw避1beusing輌uendyloca缶dsothatΦeyarenot《 悩ficu1"o

reach?Fbrexample:AletheShiftkeysinthesameposidonastypewriterShinkeys?Aτethe

cursarmovementkeyspositionedsothattheiruseisalmostintuitive?Agoodseωpwouldbe

fbuぽkeysa】rlrangedina``on)ss"sothat出ekeythatlnovesthecursorle氏isonthelef鳥 鍋ds60n・

(rhec㎜risavisualindicator,usuallyasman民 αangle,也atiodica民syo町acmalwoddng

POintonthemicrccomputerscreen.)

Touch:Noticeasyoutypewhetherthekeys'resiStancetoyourtouchiScomfortableforyou.

SpeciatKZys:AretherefUnctionkeysthatcanbeprognmmedforspecificfunctionsby

softwaleorbyinstrucdonsstoredinthesys促m?Somepeqplefmdthatfunctionkeyscanmal【e
　 コ

a皿crocoロ ユputereaslertouse・

F嫁 琵ガ〃り7:IsthekeybOarddetached?(㎞itbedl1劇?Isthecableun6b輌 ℃?

OtherInputDe▼i㏄s:Therea】 陀odlerdevices,besidesthekeyboa㎡,fbrenteringinfbmation

andconロollingamicrocornputer.Examplesa兄 山emouse(asma皿hand-helddevice,withoneor

m◎rebuttons,thatismovedaroundonaflatsurfaDe),aglaphicstablet(acumbinationmouseand

e1㏄ ロonic《lraWingboard),andatouchdiSplayscreenthatallows》 めu⑩ ◎ontmly咀syst㎝by

touchingthesαeen.YoumaywanttoconsideroneofthesedeVioesifitisneoessary】bryour

wodζor証lyoufinditeasiertousethan血ekeybOar(L

DispIayScr㏄n:Themostcommon卿1ay皿n飴ra輌computersystemisa』sc恨n

usingacathode・ τaytube(similartoaTV).M㎝ ㏄hmme(one-color)d誌playsa民usuallysuf6cient

fortexmalandsimplegraphicsdisplays;◎olordisplaysa民mostuse仙forsophisticatedgraphics

systemsbuttheymaynothavetheresoludonp】 陪ferredfbrextendedwordprocessingsessions.

MonochrDmedisplaysareusuallyreferTedtobythecoloroftheirdiSplay:amber,gr㏄n,orwhite.

Youcanusua皿ychbosewhethertohavetheimagedisplayedinblackagainstthebackgrpundcolor

orasthedisplaycoloragainstablackbackgroundTryoutthevariousdisplaycombinationstosee

whichismost◎omfortableforyou.

Whenロyingoutdisplayscreens,besu爬tonoticeU「 也eimageisclearandshaτP・A㎞ ㎞dout

howmanycharacterscanbedisplayedonthesc爬en.Forwordprocessing,afbrmatofatleast25

1inesof80charactersisp祀ferable.

InternalMemory:TheinternalrnemoryyoucantempOrarilystoredatainandmakechanges,

ad(Udons,ordeledons10iscalledrandom-aocessmemoryorRAM.YousbOuldknowhowmuch

RAMcomeswithyo町micmcomputersys砧mandhowmuchyoucan叙 】d.TheamountofRAM

youneedlargdydependsonthememoワ 民quirementsforthesoftwareprogramsyouplantouse.

No砧thatwhenamicro◎omputαis民`已 口dtOasa``512Ksys砧m,'itmeansth誕ithas512

kUoby¢sof㎜1.(Ak皿obyteisequalto1024bytes.AbyteiSaunitfGrsto血gda伍ina

◎ompute=,itisロsuanyequaltoonet)蝸cha配 餅.Asmglepageofdouble-spacedtypewrit脆n

WordsWilltakeupapproximately1500b》 鷹esor1.5K.)
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麟灘 繋 耀議灘耀憲・欝憲 醗欝

撚 羅難 齢 罐㌶繊 竃
=蕊 蒜 灘 蹴o蹴 蒜 蹴 ま㌣織 蹴1誌 鵠 麟;S")・艦==霊 鑑e顕 朧署蓋1

、霊鑑1,罵 雛㌶蹴9㍑,㍗・
P・・chase御 伽 ・h面 出 ・k・・ap・㏄ ・・f輌pm・ ・"・ha・ ㎞py… 蜘 ㎝m・9・ ・ti・眠 .

Printers:】ost噂cpocomputeruserswantprintedcopiesofthetexしgmphics
,ordatathey

produceWiththeirsoftwate.Considerthef{)110wingwhenchoosingap血ter:

隅霊 鑑聯 盟蹄 雲離 品C認識 器犠 蹴 跳兜・・
「eqUlre・

Fr鋤 「・∫'「 めy・uwantt・p血t・n・ ㎞gl・ ・h㏄ 岱(suchaslenethead)・tti・nes?1)・y・ ・w飢tt。

畏㍑ 灘 鑑 、麟=;u輌pts・subs帥ts・ 句「ei抑ch諏・te剛直P輌・s?

顕 緬麟 灘=濃)ご 麟 鳶罐 ㌫、瓢 蹴 霊=認
speed・Somepm疏P亘nt血s缶rat(iraft-qualirythanatletter-qua鰺 .

=罐 艦 認識 臨 識 舗 灘 毘鵠 麟 灘 ㌶ 漂 ・y・・

鑑`j麟 εr蹴 瓢 認 跳 霊bbons・ando也e卿?M・p・Pe・楓

施 輌・ε伽 ・1・H・w伽 ・h・ ・i記d・e・ 由 ・p血 促・叫,?W姐itneedd、 。。nd。 。v釘?

Comm叩ications:Inaddidontocommunicationsso負wa爬 ,youmayneedamodemto

㌶麟 霊鑑 瓢謡。=畿驚瓢 認識㍑瀦 ㌶ 認蒜、
合omadistamc㎝puterandmodembackintodigitalfbm .(Thewold``modem"isa◎ontraction

of　 ロxxlulator/demodulat(ガ',也et㏄hnicaltermfbrthistypeofdevice .)An睡miseithera

lC畿 灘 蒜C血e輌ompu`e「 ・o「ac輌 … 出・t酋 輌 ・・anex輌 ・'・・

ConnedingHardwareComponents:TheextemalcomponentsofamicPocomputersyst6m
,

識瓢 罐 瓢 蒜㌫標語盤 鵠瓢㌫ 鵠農艦麟i・g
yourbasicsystemand血eexte画co卿nentsarecommunicatingpro剛.

P卿ti・1句 ・E・卿 ・i…CaPy・ 画d「ad由d・ 面m・m・ryand・ ・mp・nentst・y・ur
mlcrocomputerasyo¥rcomputmgneedschange?Checktoseeiftheπareexpansionslotsinyour

system
,fbrsuchaddiロons.AlsofindouthowmanytypesofeXpansionbOardsareavailablefOr

you「mlcrocomputer.
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D㏄umentation/S叩port:Isthedocumentationeasytounderstandandiouse?D㏄sthe

manUfacture叩roVideatoll-f悟enumberthatyoucanca皿forinfbrmationandassis伽 ㏄?Doesthe

manufact町erorthecomputerdeale叩rovideaservi㏄a㎜gementfbr由emicpo◎omputeryou

wan"opu鵬hase?Howlongisthewa㎜ty?Mosthardwa民 ◎omeswitha90・daywaπanty.

Computerdealers(oracomputermaintenancece爪er)offermaintenance◎o加actsthatcoverthe

eqUipmentafterthewarrantyexpires.

PhysicalDimensions(alsocalled``footprint'り:Besurethatthesystemyouchobsewillfit

comfo血blyinyourworkareaIfyouwantasystemthatiSpOrtable(e.g.,soyoucanuseitat

homeandatyouroffice),besurethatitisnottooculnbぱsomeortooheavyf()ryou⑩ ㎜sporし

OTHERSOURCESOFINFORMATIONANDASSISTANCE

ThefollowingsourcesofinformationandassistancemayproveusefUIwhendecidingwhich
microcomputertopurchase.

InstmctionandResearchIn『ormationServices(IRIS):InstrucdonandReseaich

IltfcrmationServices,adivisionofAcademic】[nfbmationResouπ ヵes(AIR),pmvidesinfbrmation

abou迦 α℃。amputerstotheStanford蜘emic◎o㎜ 輌.IRIS◎ons吻1岱 眠av鹸1etohelp

youwithtec㎞icalproblemsandquesd㎝s,andWithchoosingacomp鵬rsys砧m.Forrnore

infbrmadon,contacttheIRISofficeat723-1055,0r◎ometothethfu【dfloorofSw㏄tHa皿.

IRISMicr㏄omputerConsu"ingLab:MembersoftheStanfordacademicc。 ㎜unitycm

蒜5麟漂麟慧灘㍗鑑篇漂溜志願㍑鑑 罐 品
computets,andanAppleMaciΦshSEandaMacintoshPlus.Thelabisco・locatedwiththeIRIS

consul6ngservi㏄ontheth口d耳oorofSw㏄tHall;itisopenMonday血 ⑩ughFridayffOm

9:00a.m.to5:00P.m.'

FriendsandColleagues:Oftenyo町bestso田:cesofinformationarecomputerenthusiastsin

yourdomordepa血1enらorfhendswhoareusing㎡cK)computers.

UsersGroups:Amiαocompute口sersgroupisusuallyformedbyownersofaspecifictypeof

microeomputerwhowanttoshareinformationandexperiencesWithotherusersofthatsystem.

MostusersgroupShaveregularmeetingSandtheywelcomenon-meln㎞.Youcanaロendthe

rneetingsofseveraldifferentgroupstogetfirsthandadVicearKlre(x)mmendations伽mthoseusing

出esysteπ 鳩youareconsidering.ThereareseveralusersgR)upsoncampus;fbrrnoreinformation,

contactnUSat723-1055.(:o"ψ 螂 εrC醐 επぴ,abi-weeklyoomputerpe亘odica1,con面nsaUstof

cuπentmicpo◎omputerusersgroups.Itisdist亘butedf詑ea耳)undcampusandwhe民vermagaガnes

aresold.

WHEREYOUCANPURCHASEASYSTEM

Mic頑sc:Eligiblemembersof也eS伽fordcommunitycangetsubStantialprice曲cdonson

selectedmicrocomputersystemsandsomesoftware血 ⑩ughMicrodisc,adiscountpurchase

programlocatedonthesecondflooroftheStanfordBookstore.ManyproductsftomApple,

Hewle就 －PackaπLandIBMa鵬cuπendyavailable,andoonsu1伽tsareondutydu血gnomal

businesshourstohelpyouchooseasystemtosuityourneeds.Formoreinfomation,faculty,

sωdents,andsta直shouldcontac"heBookstoreat329-1217.

ComputerDealers:Asyouロyoutvariousmicrocomputersystems,gotosevera1◎omputer

deale薦.FindoneyoufeelcbmfortableWi由,justasyouwouldwhenchoosingam㏄hanic・A

computerdealerwhoisanexcellentsou民eofinfbmadonandassistancemaybetheoneto
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pul℃haseyo町systemfアom,evenifthatdealer'spricesarenotthelowesしYoumaywanttoask
othetSwhoownsystemsliketheoneyouare◎onside血gtorecommendalocaldealer .

M・ilO・der・ ∬y・ ・purbh・ 父 ㎞ ・ghm亙1・ ・d・・,y・ ・c飢 ・av・m・ ・ey・ ・y・ ⊇ ・r℃。。mp。 ・e,
systemandsoftwarepmg㎜s.However ,thereiss㎝eriskassociatedwithmailorderpurchases;
thelevelofs叩pcn'tforthep】 ⑩ductsmaybe'substantiallylowerthanthatp1⑩videdbyadealer .B

ecauseofStanfOrd'spn。XimitytoSiliconValley ,manylargemailorderhouseshavere面11
0cationswithineasydhvingdistance .Checkcoπ 中utermagaZines也atfocusonthesystemyou

areoonsidelingfbrmailorderads.

8
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ACADEMICDATASERVICE

Users,Guide

Version1.1

January1,1989

AjointpublicationoftheSystemsDevelopment(SyD)Divisionof
AcademicInformationResources(AIR)andStanfordUniversityLibraries.
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ACADEMICDATASεRVI(EUSERS'GUTDE

TABLEOFCONTENTS

INTRODUCTION 1

FINDINGDATAFILESATTHESTANFORDLIBRARIES

KnoWingAbout.ADataFile

LookingupDataFilesinSocrates

DataFilesNotAmongCurrentLibraryHoldings

WhenYourDataFi】eArrives 2

IVEQUESTINGANADSDATAFILE

TheADSHostComputer:WATSON
TheADSRequestForm

LoanPeriods
LoanRenewals

3

4

US】NGYOURADSDATAFILESONWATSON.

GettingStartedwithWATSONandVM/CMS

Consultingfervices

ADSDiskSpaceInformation

StatisticalSoftwareonWATSON

FileNaminginVM/CMS

SASAndYourADSDataFile

SPSSXAndYourADSDataFile

ScratchFiles・:

LISTINGFiles

TemporaryDiskStorage

USINGADS肌ESONOTHERCOMPUTERS

TransfeningADSDataFiles

ToAnotherHostComputer

ToaMicrocomputeronSUNet

ToaMicrocomputernotonSUNet

ByMagneticTape

5

6

7

8

9

APPENDIXA:SampleADSDataFileRequestFom

－100一



㎜RODU(コ 了ON

TheAcademicDataService(ADS),aloi煎endeavorofSfanfordUniversityLibraries

(SUL)andAcademicInforrnationResources(AIR),isacoordinatedserviceprogτamfbrthe

acquisitionanduseofresearchmaterialsinmachinereadablefom(MachineReadableData

Files,orMRDFs).ThesearedistributedtoStanfordbytheInter・universiりfConsortiumfor

PoliticalandSodalResearch(ICPSR),theRoperCenter,ando小ernationalandinterrtational

arChives,andindudecensusrecords,electionreturns,publicopinionpolls,andsセitisticsand

otherinformation◎overingawidevarietyoftopics.

Thisguideisintendedtoassistyou,thefaculty,stUdentS,andstaffreseardhersat

Startford'inusingdata田esthr{)ughtheservice・Itdescribes・thestepsyoutyPicallygo

throughtousetheserVice,fromknowingabOutadesireddatafile,tousingthedatafileonthe

ADShostcomputer.

㎜)INGDATA肌ESATTHESTANFORDLJBRARII…S

ComputerfilesarepartoftheStanfordUniversityLibrariescollection.Researchers

affiliatedwithStanfordUniversityandinterestedinaccessingcomputerdatafilesus岨11y

c。metotheLibraries
.Withacer旬1am。 皿t。finformati。Mboutthe(lata田etheywant.Somei

ndiVidualsareveryknowledgeableabOutthedata丘1esrnadeavailablebydataarchivesand

approachreferencestaffWithaspedficdta60nforthedatafiletheywanttouseatStanfbrd.

ComputermesarecataloguedinSocrates,theon・1inecalalog.Individualswhohavel◎cated

recordsforaspecificda{a但eorcodebookthenapProadhreferencestafforabibliographerto

f口、doutwhattheyshoulddonext.

Oぴerrese舳ershaveaveワg㈹alidea。fthe]cindofdatathey・need－ 出βy

consult・withthereferencestafftodetemineifadatamethatmeetstheirneedsexistsinthe

Librarダscollectionorelsewhere.Youmightknow,perhaps加macolleaguewhohasusedthe

filebefore,thattheUniversityLibra市shavealreadyacquiredadatafileyouwanttouse,or

thatitisavailablefromanoutSideagen(y.Contactreferencestafforthebibliographerwho

workSWithyourdepartmentorschooltofindouthowtogetaccesstothedatafile.

LkinuDataFileincrat

StanfOrdUniversityLibrarieshavebeenacquiringdatafilesformanyyears.The

ComψuteアF輌1εsfilemSbcτateslistsallthedata印esacquiredbytheLibraries.Reference

Librぬnscanassistyouinsear(虫ingthis但einSoq信tes'o「fO「on-lineassistanceyoucanり 弔e:

HELPDATA肌ES

Mostdatafileshaveaccompanyingdocumentation.ThesecodebOokSarealsocataioged

inSocratesandshelvedinoneoftheStanfordUniversityLibraries(mostoftenGreenLibrary).

OnecopYofeachcodebookWillCirculatetoindividua姪WithvalidbOrroWingpriVileges.

Onceyouhavelocatedthedatafileyoudesire,youcanrequestt}tatitbemade

a曲bletoyou.無"RequestingaDataFile",below,。rusetheHELP脚A肌ESco㎜and

inSo。 喧tes,forinstruCtionsonmalcingtherequest

TherearedatafilesnotcurrentlyintheLibrary'scollec加nthatmaybeobtainedfrom

variousorganizations・TheLibraワ'sacquisitiondedsionsa陀.basedonsupPOrtfbr廿tegraduate

acade面candresearchprogramsatStanfbrd,individualdoctoralresea1℃hsupport,cosSof
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acquiringthedatafile,andtheassump加nthatanydatafilepurdlasedwillbecomepartof

也eAcade加cDa㎏ 緬ceandbeaccessibletotheStartfordcommunity.Somesourcesofdata

filesaredescribedhere,

StanfordisamemberoftheInter-univers吋ConsortiumforPoliticalandSocial

Research(ICPSR),andEddyHogan,attheGeneralReferenceDeskinGreenLibrary
,istheO

fficialRepresentative.ThislargedataardUveorganizationproducesayearlylistingofits

data丘1eholdings,theuidetResourcesandSe憎(H61.G85
,attheGeneralReference

Desk'GteenLib剛onss。nLibrayofGovernmentDocurnents;CubberleyEducationLibraワ;

andthereisadrculatingcopyinGreenUbrarystaCk).

DatamesffomtheI(コSRmayberequesteddirectlythroughEddyHoganorEric

HeathofGeneralReference.Librariansinotherlocationsmayverifythatthedatafiles

desiredbytheirclientSarelistedin出eI(:PSRGuideandmakeorderrefeπalstoEric .

StartfordisalsoamemberoftheRoperCenterforPublicOpinionResearChanddata

filesmaybeacqui】ndthroughthiscenter.TheRoperCenterproducessomedocurnentationabOut

itsdatafileholdings,butitisnotasdetailedastheICPSRguide.∬youareinterestedina

studyconductedbytheRoperCenter,contactEddyHoganorEricHeathtoverifythe

availabilityandcostofthedatafile.

Generally,acqui亘ngI(コSRda白 田esisinexpensivecomparedtodatames倉om

Roper・RoperwiUals◎producerepOrtsespedallytailoredfbrthemdividua1爬searcher ,thus
eU琢tna6ngtheneedfOrtheresearChertoP眠essdata・These爬POrtSareveryexpensiveand

a】reapProvedonlya丘erse亘ousconsu1垣tion,negotiaUonwithRoper ,andwrittensupPortbya

Stanfordfacultymember.SeeEddyHogan・formoreinforrnation.

Oftenagend臼oltheU姻S白t巴Federalgovemmenthavep'rOduceddatafilesthat

a・e・・tm・d・ 魂1・b1・ 血 ・・ghl(PSR・ ・th・R。Pe・C・nter・S㏄ ・」⑩IOftp・ ㎞th・ ∫・鵬 …

LibraryofGovernmentDocuments.

Intema60nalgovemmentalagendes,suchastheWorldBank ,mayalsopnDducedata
旬esnotmadeavailableth]roughICPSRorRoper.SeeDavidRozcuszka㎞{血eIonssonLibraワ

of(文)venm}entDo(M:nents.

Yoummaykn
_owofmoreelusivedatafilesthatarenotinCludedinthecategories

mentionedabove.ConsultWithEddyHoganab◇utacquiringthese .TheGeneralReference

DepartmenthasacollectionofdataarchiVecatalogSwhichmaybehelpfUIinl㏄atingthe

datafileyouneed.

SometimesasChotarorgroupofsCholarshaveproducedadatafileaspartofaresearch

projeCtsopnetimeinthepast.NoattemptWillbemadebyLibrarystafftolocatesuchdata
files.Asageneralprinciple,datafilesproducedbyindiVidualsCholarsthatarenotwell
documentedandnotfomattedaccordingtospedficationsacceptabletotheAcademicData
ServiceWillnotbeacquired.

Whe"Yρ μアDataF"εArr8油 ε9

Afteryourdatafilesare爬ceivedbytheStanfordUniversityLibraries
,youwillbe

infbmedthat出edatafileshavebeensentforprocessingintotheADSlibrqry .Whenth臼e

havebeenpr㏄essed,anentτyforthenewdatafUesismadeinSoαates
,providmgyouwith

theinformationneededtorequestthefilesbemadeavailableforpersonaluse .(The .fbllowing

section,"RequestingaDataFile,・providesinstructionsformakingthisrequest.)Thecodebook

fbrthedatafilewillbenlshcatalogedandtherequestorwillbeno6fiedwhenitbe◎omes

avaibbIeattheLoanDeskofthelibrarywherethebo◎kwillreside.
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REQUESTINGANADSDATA肌E

ThADH omur:WA N

DatathatyourequestthroughtheADSaremadeavailableontheAIRIBM4381

VM/CMSccomputer,WA'rSON.YoucanworkWiththedataonWATSON(usingthestatistics,

gτaphics,andothersoftwarethere)ortransferthedatafromWATSONtoanothercomputer
forpr㏄essing.Whenyourequestadatafile,youareproVidedanaccountonWATSONandthe

datafileisloadedontod●kforyouthere.

TheAcademicDataSer丙(emaybeusedonlybyStartfordUniversityfacultymembers,

studentsands緬 ・TheW'ATSONcompu已maynotbeusedforreseard爪thatiSsponsored

(f皿ded)byanyagencyext㎝altoStanford(i.e.,govぽnmentorindustrysponsoredreseardh).

WATSONacco、mtSa民grantedtoindividuals.Youmayuseonlyyouxow品ccolmLYoumaynot

grantpermissiontoanyo也erpexsontouseyouraccounL

Onceyouhave1()catedthedesireddatafileinSocrates,youneedtorequestthatitbe

loadedontodiskandanADSWATSONac◎ountbecreatedforyoutruse.lnSocrates,typing

HELPDATA肌ES

or

HELPREQUESTING

willgiveyougeneralinfomationonrequestingdataMesthroughtheADS.FromtheSocrates
entry,notethef()UoWingthreepiecesofinforrmationforeachMeyouwmrequest:

(1)theFileTitle,
(2)theTapeNumber,and
(3)theFileNumber.

YourequestadatahlebycompletingandhandinginanAcademicDataServiceData

FileRequestFofm.ThisformisavailableattheReferenceDeskofGreenLib町,也eJo鵬son

Ub町 。fGovemmentDocume喧 頷d也eCub助Educaピonlibrary.SeeAppendiXAfora

sample田led・outformlfyoualreadyhaveaWATSONaccount,youmaymakethe爬quest

electronicallybycopyingaRequestFbmTemplate,rnOdifyingthistemplatefiletoincludethe

requestinfomadon,andsendingittotheWATSONaccountADS.Todothis,り?e

COPYF皿 、EADSREQしrESTPADSREQUEST'A

XEDrrADSREQUESTA

SENDFILEADSREQUESTATOADS

Requestsareprocesseddaily,Monday-Friday,andanaccountisgenerallycrgated

Withinoneworkingday.Datarnesmaytake1。ngerdepending。ntheavailability。fdisk

space・

PLEASENσrE:AlthoughyoumayalreadyhaveaWATSONaccountasanaffiliateof

thedepartmentsofC。mmunications,Econornics,PoliticalSCience,Sociology,theLawSch◎olor

IMSSS,aseparateac◎ountWillbeereatedforADSuse.Aseparatea㏄ountisprovidedbecause

ofthelargeamountofdiskspacetypicallyneededforworkingWiththecharacteristically'

largedatafiles,andtoenabletheADStorecordcomputerusageratesandpatterns.
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anPrid

ADSda胞filesarelibraryholdings,andassuCh,a陀providedtoyouonaloanbasis .

Youaregivenaccesstothedata61esandWATSONforspeCified'loanperiods" .Theloan

periOdforadatafileis伽eweeks;theloanperiodforyourWATSONaccountistenweeks.

Thesedatesaredisplayedonyourteminalwhenyoulogin.Theassumpdonisthattheearly

stagesofprocessingarawdatafileinCludethegenerationoffilescontain'ingthedatainfoms

usedfbraUsub岡uentpr㏄essing(e.g.,datamesamplesorsubsets,SASdatasets,SPSSx

sy・t・m日 田):・uとh丘1臼d・ 亘嘱 加m也 ・・rigimald・t・a・est・ ㎡ ・・ 也・pri・ ・t・di・k・fy。 ・・

WATSONaccountartdremainavailablefortheenti爬accountloanperiod .

LnRenewal

Youmayrequestloanrenewalstowardtheendofthefiveweekdatafileloanperiod ,or
thetenweekpe市dofyourWATSONaccountbysendingelec加nicmailtoaccountADSorby

sendinganADSRequestFomthroughtheUbrary.SuChrequestsareconsideredonacaseby-

casebasis,andapprovaldependsontheavailabilityofADSresourcesonWATSON.

USINGYOURADSDATA肌ESONWATSON

WATSONishosttoanumberofstatisticalpaciくagesandprogτarnrninglanguagbs
,

indudingSAS,SPSSx,BMDP,Minitab,VSFo市an,Pasca1/VSandPL/1 .Teminalsforaccess

toWATSONare10catedonthe2ndHoorofSweetHall.Otherterminalsandterminal

emUlatorsconneCtedtotheStanfordnetWork,orthosewi血modems,canbeusedtoworkon

WATSON.

WATSONusestheVM/(MSoperatirigsystem.TheAIRdocurnentSentitled,
'h由odu(泊ontoVM/CMSServices"

,and,"VM/CMS・WATSONConneCtions"(avaUableon

出e3rdFlo◎rofSweetHall)proVidebackgroundinforrnationonsubjectssucl、asconnectingto

WATSONfromateminalordial・i叫anduseofthe・texteditor,XEDIT.Onceyouarelogged

ontoWATSON,anextensiveon-lirtehelpfaCilityisavailableforyotiruse.Toseeanoverview

ofhowthehelpsystemworks,usethecornrmand:

HELPINTRO

AnothergocdplacetobeginleamingaboutWATSONisbyusingtheon-linenews

system・Usethecorrunand:

NEWS

(コassesonVM/(コb4Susearesdleduledonaquarterlybasis.Toseethecurrentsdhedule
,

usetheNEWScorrunandandselecttheIntroCltzssestopic.AprintedscheduleisalSoavailable

onthe2ndFloorofSweetHal1.

TheWATSONtexteditor,XEDITisusedtocreateandsavefilbS.XEDITinstructionis
availablethroughanon-1inetUtorial.ToaccessthistUtorialusethecommd:

SL壬TEACH

－
ConsultantSareavailabletohelpyouwithgeneralandspecificquestionsregarding

theuseofWATSONandVM/CMS.Tofindoutwhotheseconsuitantsareandtheirschedules
,

use出eQO㎜dl
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HELPCONSULT

S翻p●dロ8∈ ⊂加sultantsa陀alsoa㊨bleto}hdpyouWithqUestionsregarding

statistfca皿5-⊇asSASandSPSSヌ 膓ca11723ト10550rvisitSweetHa11.3rdFloor.

緬 一 一 血孤 鵬WA㎜{㈹ 砺 伽 田e,oo噸tFelix
Limcaocrゆ.30dHoor.Sw破 風7234wa《d㎞nicmi血ADS@WAISON》.一

⑭ea肥 樋口eesttma8earロsthatyoushK)UldbefamiliarWithwhileusingyo町ADS

WATSONam加 此yourdefault血 曲skA《AdSk),theADSdatadisk(s)whiChstoresyour

requested[da恒 凪es《G虚 到O,andtenrpo呵diskspa㏄ 《TＬd止5k).

A-DiSk

Yo唖iA司 直止dbwsyoロREADandWRrrEpri▼ilegesandiScreatedatthe

sametimeasyvErrADE;acmuntYou蜘 倒kdbeabletOusetheAdsktOs⑩ 泥amhewo垣ng

田es,datae磁ns,s胞 ←padkageSystm命,h医t㎞95.10gs,andp間 騨,th直tyou

αea忙wh血w駆 ㎞ 唱 舳yoロr血 塩 距T比 《岳k迦 ㎞sa魎bleaslongasy。uraccount

isactive{

C-D猷

Y(㎜{db自 働e510adedontoasq胴tedabdBk.aC弍UskYouhaveREAD

ONLYpv圃 寧siπbefi]esomb㎎CdiskThiSmea鵬thatyou(nnnゆtvvritetOthedisk.

preven6㎎ 卿 ㎞ ㎜ 輌9血 伽 碓 輌 渦y舳{o叩 ㎎ ㎜s・ ⑭ 血9

0n　 hemesyoロ{y㎝ 皿ybegi㎞ 出eREADOMYIinktOmorethanonediSk.and

出esead唯 ㎞M幽w皿h鯉 田emOdelettersotlterthart℃.inadditiontOyoura(rount

anddiskaα5d㎞eda肱 ≡5,曲e㎝ 飽恒tsofallofyo町ADS】READOMYdisksarealsゆ

summa西 垣 』yoロ1qg面 」ThesedSkSrem血availablefOrsweekS.D口e■ 血g出e .software

youusetoreaddata諏 ㎞ 〕【町datadislcsaruitorouteoutputtoyourA鴫1おkwmbed-

inalat窟 τ$ed㎞ 匹

…
Nttim{典 平 賀賠－byyourA<五skshouldg印e白 血ysu∬iα ちyoumayneedto

access悟 賦po諏yd越s㎞ 呼 ㎞ 虫 戚P向bdsofhme・MoreinfOrmationonse曲rgupand

usingT-Disksvv皿fOllowlaterinthisdo"1百 雷mLlfyoufindt』tyouTteedtOaceessatentPorary

diskplease買 口置一 ⑩ 爬tU.thedislcspeceattheendofyour(MSsession.BE(ンUREFU「L

Asthe－ 両1,aieS,触s(mtheTＬdisltareerasedatttveendofyDursessiOn.CbpYanYhles

neededlatertoa{READmadislglilceyourA<disk,befOreloggingoff.

Statisdca－ －WA㎜

TOSDeealiStofsctftwarea曲onWAIS《)N.usethecommand:

HELPPRODUCTS

On-1inehdp血rS瀞,sas.IIMDP,,諭dMinitabareimdby面 ㎎ 伽eo-¢

HELP..

andselecting曲edesiredtOpie
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PrograrnssudhasSASandSPSSXcanberuninbothinteractiveandbatchmode .

BATCHp・ ・ces・i・g・anb・ ・fp・rti・ul・ …et・th・A[rS・se・ ・Wh・ ・w・ ・ki・gwithl。 ・gP・ 。9・am・

orextremelylargeADSdatafiles,batchpr㏄essingmaybetheonlyreasonablemethodfor

processingyourprograms.Formoreinforrpationonbatchprocessingusethecomumand:

HELPBATCH

Anexampleofusingbatchpr㏄essingonSASandSPSSxjobsisalsogivenanddiscussedWithin

theappropriateon-linehelpfile.Usethe◎ommands

HELPsAS

or

HELPSPSSX

toviewthesehelpfiles.

Fu・therinform・d。n・ ・ 出・use・ 拙e・tatisticalpack・gesintheVM/CMSenvi…m・nt

canbefb岨dinthefoUoWingAIRdocurnents:"UsingSPSSxontheVM!CMSSystem'
,"UsingBMDP

ontheVM/CMSSystem","UsingSASontheVM/(MSSyst㎝",and"UsmgM㎜AB

ontheVM/(MSSySteni・ 持Thesedo■ ぼmentSalsoPOintyoutOconsUltantSando也ersou随of

moredetailedinformation.

FileNdminginVM/CM5

.IntheVM/CMSoperaljngsystemeaChMeisnarnedusing.a 、threepartname:

filenan昭fi'letype'fi'lemode

　

Th鈴esped舳 加ns訂e・ftenabbreviated帥 加.Y・ugiveallfnesanarbitrary

印・品m・'h・w・ve・ 由 ・旬 ・type・ ・dm・m・d・ ㎜ ・・m・y』 … 幽 ・ignifi・a・・e.Th・

;麗、晶懸;:瀦 鷲 為羅 蒜誌e麟 蕊 確 認蕊6驚
AgSd・ 恒m・ ・a肥n。m』ly・t・ ㎡ ・n・di・ky・町(M3s6・i・ …ces・6・ ・theCdiSk

,・。y・・
wlllspedfyCforthefilemodewhennamingthesefiles.IfotherdatadisksareUnkedand

accessedbyyourac◎ount,usetheappropHatememodelettertoaccessthedatamesonthem .

仙fUesth・ty・uαeate,likep・ ・grams・ ・5ystem但es,aregenerallystoredonthedisk

accessedastheA-disk's・ 也e但em・deisA・lf甑 ・filem()deisn・t・p醐ed・ ・出ec・ ㎜nd

Unethedefault,Aべ1isk,isused.

SASAndYourADSDataFile

ToaccessanADSdatafilewhichhasbeenloadedintdyoUrC<1isk.youneedtoissuea
F皿 玉DEFoommandwithintheSASprogram.The(MSFILEDEFisusedtolinktheSASSystem

bU・ ・ghthe・Pe・ ・tingsy・temt・the1・cati・n・fp…na・ ・ndyst・ ・ed創es .Thesyn'ぬ 。fth・

肌EDEFstatementasusedinaSASp回)gramis:

(MSFILEDEFDDnan昭DISKβ1β 戸π膓

InconstructingtheHLEDEFstatementyouWilluseaDDname
,anarbitraryna叫efOr

rawdatafileS(oraLIBREFWhenrefeπing
.tOSASsystemfiles)andtheノ カ∫旨fπofthefiletobe

used.Forexample,ぱarawdata田eonyourADSC司isk拍namedsURγEY84D 、4TA,the
DDnamecanbearbitrarilychosentoberawdataandtheFILEDEFstatementinyourSAS

programwouldbe:

(MS肌EDEFrawdataDISKSURVEYDATAC;
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YouarethenabletOaccessthisfilethroughthestandardINFILEstatementbypointingtothe

DDnamerawdatafromtheFILEDEF.

1】×「FILErawdataξ

SP55x/1π4Yb"ア 〆U)5DataFf～,

TOaccessanADSdatafUew}UdlhasbeenloadedintoyourC<iisk,youneedtousethe

SPSSxFILEH姻D田co-dwi血nyourS『ro伊m.msco㎜disu司todefine

theloca60nandthenameofthefiletobereadorw百ttenbytheSPSSxprogram.Tousethe

FILEHANτ)LEs垣tementanarbi仕aryniCknan昭,orhandleisused.Thesyn白xoftheFILE

HANDLEstatementasusedinaSPSSxprogramis:

FILEHANDLEπ 輌cknan昭/NAME=lfUβ 戸π1

ThefileisdefinedbyspeCifyingthefitft戸 πofthefiletobeused.Forexample ,ifyour
ADSdatafUeonyourC<1iskisnamed5し 「RVEY84DATAandthehandleisarbitrarilychosen

toberawdata,thecorrespOnding肌EamDLEstaternentinyourSPSSxprograrnwouldbe:

肌EnmLErawdata/NAME=,SURVEY84'DATAe

Youarethenabletoaccesst垣sfile㎞ughthestandardDATALISTstatementby

pOintingtothehandlerawdatafromthe肌 』…HANDLE:.

DATALIST肌E=rawdata

ScratchFiles

BothSASand・SPSSXereateandusetemporarysysternfilesdu血gexecutioruThese

filesarenoTmallywrigentoyourA<∬skandareerasedaftercompletion6faprog㎜.They

aregenerallyneverseenbyyou;however,ifthepmgτamisunabletow亘tethesetemporary

fUestothediskbecauseofinsuffiCientroomontheA-disk ,anerrormessagesimilartothe

following司11apPear:

DISK,A(0191)・ISFULL

ThismeansyouwouldthenneedtomakeroomopyourAべ1iskbytisingtheERASE

commandtodelete創esnolongemeeded,oracquireatemporaワdiSk(T<∬sk)fbrthe

temporaオystorageofthese創es.

LIS71NGFiles

IfyousubmitanoninteractiveSASprogramresidingonyourA司disktoSAS
,after

executiontheA-diskWillcontaintheSASLOGandLISTINGfnesunderthefilenameofyour

SASprogram・Similarly'SPSSxwillplacethelisting創eonthesamediskastheprogram

file,andwillusethesamefilenameasthatofthecommandfilewiththefiletypeofLISTING .

YoushouldbeawarethattheseUSTINGfiles・canbequitelargeifyourequestmanyprocedures

withinasinglerun・Iftheyarenotrequiredon●lineitissuggestedthatyouprint由emesand

erasethem加my。 町A司isk・

If'SASorSPSSxtriestowriteaLISTINGfiletoyourA-diskandthediskisfU11 ,you
willreceivearnessageonyourterrninalscreen.
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TentporaryDiskstorage

Ifyouareunabletowゴteeithersystemfilesoroutput田estoyourA-disk
,andyou

haveerasedanymesthatarenolongerneeded,youmaywanttouseatemporaワminidisk .

Thetemporarydiskisaval岨blereso町ceallowingyoutoexpandtheavailableminidisk

space.FormoreinfomationonhowtoobtainaTづiskusethe◎o㎜and:

HELPτD∬Sκ

Perhapstheeasiestwaytou61izetheT-diskistofbllowthesesteps:

LCopyyourprogramfileontotheT-diskusingtheCOPY肌Ecornrnand:

COPY肌Efr【ftA戸1fitT

2.RenametheprogTamfileleftontheA弍1iskusingtheRENAMEcommand:

RENAMEfitflAnewnamenezvtypeA

3.ExecutetheprograrnnamedontheT-disk.

4・L・ ・k{。 ・th・ ・utPutfil・ ・gene・at・dbyth・p・ ・騨m・ntheTdi・k .

PleasenotethatifyoudonotRENAMEtheoriginalprogram田es6UontheA<1iskas

suggestedinstep2,whenyouruntheprogram,youWillrunthecopyoftheprogramMeonthe

Aづisk,nottheT"disk・ 。pywh・ ・eal1・dditi・ 曲van・bl・ ・pacei・1㏄ 魂 ・

lhograrnst}ぼtarecopiedtotheTＬdiskcans田1pointtofUeson吐 、eA-orC-disksusing

ei血er出e肌EDEF。r肌EHANDLEstatementS6ThelocationoftheMetObereadorwritte'n

mus凸ecodedonthesestatemenGusingthe.appropriatefilemode .

AfteryouhaveobtainedaTdiskyoUneedtobeawarethatwhenyouLOGOFFthe

ぽ蕊 蝶 。蕊S==㌫ 票 蒜a認 ㍑ ごtt.st　 yof也emes

USINGADSF皿 五SONOTHERCOMPUTERS

Youareenco町agedtouseWATSON'sup-to-datesoftWa爬facilitiesforanalyzingyour

ADSdata.∬youprefertouseADSfilesonanothercomputer ,youwUIhavetotransferyour
旬"・m出 ・WATSON・ ㏄ ・untt・iしE…ify・ ・㎞di・ate。 ・y・ur・eq噸f。mMy。 ・Willbe

usinganother,computerforyourworkonADSfiles ,youWillbegivenaWATSONaccount.Since

youwillnotbeprocessingdatafilesonWATSON,however,asmaUerAづiskwillbeassigned

toyou.YoUraccountanddisklinkswillbeactivelongenoughforthe田etransferstobemade ,

.expi「ing2weekSafteryouraccountisopened.

Transfe㎡nADDataFils

PleasenotethefilesrequestedthroughtheADSaretypicallyquitelarge;before

movingthedatatoanothercomputer,besureitcanhandlethestoragedemands .

Tb・カ・』 尭・st・・mrnlter

TheFileTransferProtocol(FTP)isonemethodtoelectronicallytransferfilesfrom

WATSONt・ ・n・the・SUN・th。st(・ ・9・'Lea・,O出e11・
,H。w)which・upP。 ・tsth・samep・ 。t。・・1.

Type:

HELPFTP
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toobtainadescriptionoftheproceduresandoptionsforusingthisprograrrL

ToamicアocomPttter。nsU!IVε ま

FTI?maybeusedtotransferdatafromWATSONtOamicrocomputerwhidhiSconnected
toSUNet.Theprograms,SU-PC/IPandSU-MAC/IP(availablefromNetworking,PineHan)

areusedontheIBMPCandAppieMacintoshrespeCtively.Eachprogramcomeswithaguideto
itsuse.

Toamicroco殉putert』 培"oto"SUNSt

Thehletransferprotocol,KERMIT,whiChissuppOctedbyWAISON,canbeusedfor

copyingfilestoandfrommicrocomputerdisks.DocumentationforthissoftWarecanbefoundby

typmg:

HELPKERMrr

Another(=コ)fScommand,

KERMrrDOC

letsyoubrowsetheKERMrrdocumentationintheXEDITenvironment.

ByMagnetiCTape

Itmaybemoreconvenientorevennecessaワto仕ansferthedata創etoanotherhostvia

magneUctape.TheWATSON .tapedrivesareself-serVice,andareloCatedmthetapedrive'

roominthe(玉RASbuilding.Youmustsupplyyourowntapes池eyareavailablefrommost

storesthatselldataprocessingsupplies.Tofindmoreinformadononαeatingtapesinthe

VM/(MSenvironm飽t{command:

HELPTAPE5

W]hencreatingcopies6fanydatafileontapebesurethatthetapeyou .(コreateis

readablebythealternatehostmachine.ThetapefaCilitiesandtoolsonWATSONallowyou

-tocreatetapesateither16000r6250BPI
,andineitherCMS,unlabeled,orIBMStandardLabel

fomat.Checkwiththesysternsstaffofthealternatehostrnachinetolearnthetapeformats

supportedthere・
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APPENDD〈A:SarrtpleADSRequestForm

ACADEMICDATASERVICE
DATAFILEREQUEST

PIeaseleavecompletedformsattheReferenceDesk

Name: _._Zict"zlaLKascautDate:一 _

StanfbrdDepar㎞ent: _uaua.EaE.Ctdcatia,SLue

CheckOne:

口FacUlty

口Undergrad

[x]Doctora1〔]Masters

[]VisidngScholar.〔]Staff

【]PostDoc

PhoneNumber(s):一 _______________

AnewaccountontheWATSONcomputerw田becreatedforyouexclusivelyforuseWithyourdatafiles .Ifyouh
aveanexiSdngWATSONaccounLpleasechooseadifferentAccountNamefforthis .

AccountName: _」ua_______

(notmorethan8alphanumericcharacters,nospaces,由efirstcharacterinustbealeロer.)

Password: _一____ _■,

(between4and8charaC'terslong,anycharactersareallowed,makesurethatyourememberiL)

Youcanロyloggino田oWATSONusingtheAccountNarneandPasswordyou'vesuppliedin1-2workingdays .A
・me『sagewmbedisplayedwhenyoulogonte皿ingyouhowtoaccessyourdatafiles

,whenyOurlinktothesefiles:
exp町es,andwhenyouraccountexpires.Ifyoua民 岨bletologonpleasecontactaWATSON◎or岱uぬ 砿

Wmy皿beusingyourADSmesonWATSONortransferringthemtoanother

computer?

飼WATSON'[]Odler

DataFileRequest:

Ob㎞ 由einforma【ionreqロestedbelowfromtheDataFileDirectoryentryforthefile .AsktheReferenceDeskfor
he1P江neede己

FILETITLETAPENO .FILENO.

urアentPulatinハ ノ'19∠ 阯
______」 乙__________

〃tP～f'」 旬'1sw
___1

Created:

CExpire:

FOROFFICEUSEONLY

CSize:

AcctExpire:

CNurnber:

Renewal:
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NetWorkingandCommunicationSystems

RevisedFebruary1989

Off・CampusComputerNetworks

Thispapergivesabrietsummaryottheotf-campusnetWorksaccessibletocomputersconneCted

totheStanfordUniversityNetWork(SUNet).SpeciticinformationonconneCtingtothese

netWorksisnotcoveredhere;SeCtion31iStssourcesotmoreinfo「matiOn・

1.ANINTRODUCnONTOOFF・CAMPUSNETWORKS

SUNetisStantord'scr◎ss-campusc◎mpUternetWork.Byc◎nneCtingyourcomputerorlocalarea

networktoSUNet,yougainaccesstoagreatnumberofStantord'scomputers.:naddRion,

SUNetlinksyoutocomputersonlaigeoff-campusnetWorkswithhundredsorthousandsotho就

◎omputers.Thisdocumentdescribessomeofthoseofi-camp .usnetworks.

Off・campusnetWorkstallintoseveralcategoriesintermsoftheiradminiStrationandintended

purpose:

1.Researchn●tWorks:Designedtotacilitateresearchinvarioustields.Oftenresearch

netWorksaresuppOrtedbythegovernmentandarecentrallyadminiStered.

2.Coop●ratlv●netvvorks:CoStsareoftenb◎mebythelnStitutionalmembersotthenetwork.

BITNET,describedinseCtion2,isagoodexampleofac◎operativenetWork. 　
3.CompanynetWorks:Administeredandfundedbyc◎mmercialαganizations,suchasIBM,

'forintemaluse
.

4.PubllcnetWorks:Commercialenterprisesthatprovide◎ ◎mputer◎onneCtionsandonline

servicestopayingcustomers.Theyareoperatedbycommunicationc◎mpanies.Telenetis

oneexample.SomeprivatenetWorksbuyservicestrompublicnetWorksuppliers.

Everynetworkhastwobasiccomponents:thephysicatconnection,ac◎mmunicationmedium

betWeenthe◎ ◎mputers(hardware):andtherulesorprotocols(sottware)thatthecompute「suse

tOCOmmunicateOvertheCOnneCtiOn.,『 ・・

　パぼ けヒ ソさ ぺ
Common6◎mmunicationmediaarecoaxialcable,tWistedpair,telephonelineS,opticalfiber,and

satellitelinks.Manynetwo水suseacombinationofthesehardwareitems.Comm◎nprotocols

a「eTCP/IP,XNS'DECnet'andSNA・ ・The「ea「emany。the「p「ot。c。lsaswell・'

Thi§documentdoesn◎tgenerallymeptionthecommunicationmedia◎rprgtocolsanetwork

uses,withoneexceptiori.TheTCP/iPfamilyotprotocolsistheprotoc◎1setusedbySUNetand

thelntemet,anetWorkotnetWorks.TCPIIPnetWotksareparticulariywidespreadamongcampus

networks.Thisdocumentnoteswhenanetworkrunsthesepr◎tocolsbecausetheservices

providedandtheaddressingschemesusedwillbesimilartothemethodsusedonSUNet,
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pr◎vidingageneraltrameotreterence.

C。mp・te・ne～ ・。rkingisag・ 。wi・gand・hangi・gfield .Asnewp・ 。t。c。lsa・edesig・edand

sta"da'dsa「eapP・ 。・edlwea・eseei・gac。ns。lid・ti。 ・。fp・。t。・。1・andg・eat・ ・c。・・edi・ity

betWeennetvoriくs.

2.ALISTOFOFF・CAMPUSNETWORKS

Thef。11・wingisalist。fs。me。ftheimp。 直ant。 貿・campusc。mputerne柵 。水saccessiblet。

computerscomectedtoSUNetThis∬stisbynomeanscomplete
,butitdoesincludethe

networksmostcommonlyusedorreferredtoatStanford
.Someofthenetworksdescribedbelow

can。nlybeaccessed・ia。th・ ・ne柵 ・水 ・・Y。 ・m・y・eedt・investig・tec・mmunicati。 ・p、th、t。

thevariousnetwo水s;seethesection"SourcesofFurtherlnformation.below
.

Als。 ・thene柵 。tk・li・t・db・1。wm・yhaved市e・i・gP。lici・ ・ab。 ・twh。danuseea
、h,e畑 。rkt。,

whatpu聯se・Ch㏄kwithp。t・ ・ti・1・。rresp。 ・d・nt・ab。 ・twh・th・ ・y・ucansendm
・ilth,。 、gh、

netWortくoruSeOtherservicesitprOvides
.

Eachent・yincl・deSgene・ali・f。 ・m・ti。nab。 ・Uhene柵 。水and碇 ・admi,i,t,ati。,
.wh、t、e,vicesit

P「ovides・anycostsorrestriCtionsforusirlgthenetvork
,andpossiblesourcesofturther

i㎡ 。mati。n・Then蜘 。「k・a・edi・id・dint。m・1。 ・9…pi・g・t。h・1py。 ・fi・dth・i・f・
m。ti。,y。 、

need.

Thelntomot

Thel"tem・tl・St・ ・f。・d'・m・i・li・kt。 。th・・uni・ersitlesa・d・esea・chlnstit。tes
.而 。 。atb,wld,

Nati。nalScienceF。und・ti。 ・N・ 伽 。tk(NSFN印i・th・backb。 ・9・e柵 。rk
。fth・1・t,・net.Many

。thθ「9。vemm・ 耐－sp。・・。・ed・unive・sity.・ ・d・ 。巾。・aten蜘 。tk・a・ep、rt。tth,1,t,m,U,t,met

ne柵 。「ksall「unth・TCP/IP・et。fp・ 。t。・。lsanduseth・ ・amenammg・
・d・dd・essi,g

c。pventi。nS・Thef。ll。wi・g・e伽 。水sa・eallpart・tth・1a・ge・mtemet
.

ARPANET

ARPANETi・th・ ・e・ea・chb・a・ch。fth・U ・S・D・fenseD・t・N・tW。Pt .Fund・dbyth,D,fense

AdvancedResea・ ・h
.P・。」・Ct・Agency(DARPA)・tth・U.S.D・p・rtment。tD、fense,ARPANET.

iSt;「n。n●milit・ ・yuSeSandi・ ・e・t・iCt・dt。 ・ ・m・llgr。 ・p。f・eSea・ch・C・atinstit
.ti。,sd,i,g

projeCtsfundedbythegovemment.ltsmilitarycounterpartisMILNET .

AR『ANET・unsTCP/Pp・ 。t。・。1・・P・。・idi・gitsu・e・sWith・em・t・1。gi・
.,fi1・t・an、ferlm。il

seMce・and。thernetW。rki・t。mati。nse・vices .ltisadmi・iste・edbytheNetW。rkl,t。rmati。,

Cente「(NIC)atSRI・ ・dth・N・tW。rkOp・ ・ati。・sCent・ ・(N。C)・tB。tt
,B、,anekandN,wman

(BBN).
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BARRNET

ThgBayArgaRegionalResearohNetWork(BARRNET)provideshigh-speedconneCtions

betweenunivers龍iesandresearchorganizationsinnorthemCalifornia.BARRNETalso

providesaccesstoremotec◎mputingfacilities,stichastheNSFsuperc◎mputercenters.

Currently,Stanford,theUniversitiesofCaliforniaatBerkeley,Davis,SantaCruzandSan

Francisc◎,andelevenotherresearchorganセationsareIinkedtoBARRNET.

BARRNETrunsTCPIIPprotocolsandsupportseleCtronicmail,remotelogin,andtiletranster.

ltistundedbytheNationalScienceFoundation.

MILNET

MILNETisthemilitarycounterpartotARPANET.ltn川sTCP/IPprotocols.MILNETsplitoff

fromtheARPANETint983,butgatewaysc◎nneCtthetWonetWorks.

MILNEThasaclassifiedcomp◎nent.

Detense.

LikeARPANEr,MILNETisfundedbytheDepartmentot

NSFNET

NSFNETisaresearchnetWorkadministeredandtundedbytheOfficeofAdvancedScientitic

ComputingattheNationalScienceFoundation(NSF).NSFNETisaCtualtyanetWOrkot

networks.ltisthebackb◎neoftheIntemet,linkingNSF'ssixsuper◎omputingcentersand

thirteenregionalresearchnetWorksintheUnitedStates,includingBARRNET.BybuiIdingon

exiStingnetWorksandaddingnewnetWorks,NSFNEToontinuestoexpandandmaygrowto

en◎ompassotherexistingwide・areanetWorks.

TheobjeCtiveotNSFNETistopr◎videhigh・speedsuperc◎mputerandgeneralnetWorkaccess

tothesgientiticandacademicc◎mrワun口ies.NSFNETrunsTCP/IPproto◎ ◎ls;旋pr◎vides

eleCtr◎nk膓mail,remotθlogin,andfiletransterservices.

OtherU.S.ResearchNetworks

ThefollowingareotherresearchnetWorksiptheU .S.thatarenotpartotthelntemet,

CSNET

TheComputerScienceNetWodk(CSNET)isaresearchnetWorkc◎nneCtingacademic
,

industrial,andgovemmentalresearchorganizati◎nstooneanother,tothelnte(net
,andto

foreignacademicresearchnetWorksinEurope
,Cとriada,Asia,andthePacitic.

CSNETmembershipislimitedtoorganizationsinvolvedinresearchoradvanceddevelopment

inthesciencesandengineering.EleCtronicmaiiisthebaselineserviceprovided・toCSNET

members;somemembersalsohaveTCP/IP・basedconneCtionstothenetWorkandcan
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pertormtiletransters,remtelogins,andotherinte頂diveapplications .CSM三Tis

administ8redbyaCoordinat|onandlntormatlonCenter(CIC)locatedatBoltBeranekand

Nθwmanlnc・inCambridge・MA・Thep。ssib塒 。tmergi・gCSNETandBITNETne柵 。rksis

underreview.

MFENE…T

MFENET(th・M・gneti・Fusi。 ・Ene・gynetW。rk)w・ ・d・ ・ignedt。gi・e・up・ ・。。mp、t,,acces
s

t。physicsd・p・ 「tmentsd。i・g・esea・chinnuclea・f・ ・i・n.Fund・dbyth・U.S.D,p、rtm,,t。f

Energy,MFENETmaintainsgatewaystotfieIntemetandothernetworks
.

MF『NETp「 。videsel・Ct・ 。ni・m・il
・fil・t・anst・ ・,・em。tec。mmand・ ・ecuti。 ・

.・ ・d・em。t・1。gi,

se「Vlces.

81TN訂Network⑨

Thef。ll。wi"gnetW。ik・a・eallb・ ・ed。 ・BITNETpr。t。 ・。1・a・dt。9・th・ ・m・ke
al。,g,

intemati◎nalBITNETnetWork .

BITNET

BeCauselt'・ ■m・N・ 柵 ・tk(BITN印i・a・ 。。pe・ative・e柵 。細f・ 。ll、g,
,,、nive,sitie、and

「eseamhinst配uti。ns ・St・rtedi・1981,BITNETcurre・t呼li・k・ 。ve・2000c。 咽e,satmemb,,

ins倣utbns・BITNETw・ ・。噸 ・allybased。 ・IBM・ ・伽 ・・eandisa・ail・bl
・t。SUN,tth,。 、gh

theF。 「s卿SLACVM '・・dW・t・ 。nc。mp・t・ ・s.・BITN訂h・ ・ass。 、i、t,dne柵 。水、i,C、,ad。

(NETNORTH)andEurope(EARN).

EDUC。Mandth・C旋yU・ive・sity。fN・wY。 水(CUNY)1。intly。P,,atetheBITNεTN
,細 。水S

upP。 「tCe・t・・El・dm・i・m・il・ewicesa的 ・・ail・bl・(th・。・ghF。 旬h・)t
。、ll6。mp、t,,s

c。nneαedt。SUNet;im・ 陥divemessagesandfil・t・a・sf・Meavail・bl・di
・eCtlyt。use,s。f

F。「sythe・SLACVM ,andWats。nlwhich・areregisteredBITNETh。sts .

EARN

Th・E・ ・。pea・Acad・mi・R・ ・e・・chN蜘 。水(EARN)i・th・ ピ、,。6ea。b,an
ch』fBITNET.lti、

忽teg輌 。旧ITNET・andEARNhos'sa「ec・ ・sid・・e・BITNET・ ・舗・…m・ ・yBIT・ ・T.

EARN・r・ ・idθs・h・ ・am・ ・e～・cθ・a・B耐 訂 ・e・Ct・。…m・il
,・・…i・ 輌6。m。,。 。、、,,、,d

「em。tej。bexeC・ti。 ・・Each・ 。・nt・yh・ ・anEARNqdmi・i・t・atbピ .`.。

NETNORTH

NETNORTH・ ・thdC・ ・ad・anbra・ch。 個TN訂 コ・・ki・gCanad・anc。1・,ges
andunive,s、,ies
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andrunningtheBITNETprotocots.lthasdirecttinkStoEARNandBtTNETintheUnited

States.

LikeBITNETintheUnitedStates,NETNORTHpr◎videseleCtronicmail,remotglogin,file

tranSfer,andremOtejobexeCutiOnServiCeS.

UNIXnetWorks

ThefollowingarenetWorksotcomputersthatrＬntheUNIXoperatingsystem.

EUNET

TheEuropeanUNIXNetWork(EUNET)isa◎ooperatWenetWorkbasedontheUUCPand

UsenetnetWorksintheUnitedStates.EiUNEThasgatewaystoEARN,JANET,CSNET,

UUCP,Usenet,andACSNET,amongothers.

EUNETprovidesmailandnewsservicestoitsmembers.MailischangedtooriginatinghoSts;

mailoriginatingoutsideofEur◎pemaybechargedtocentraladministrativehosts.

JUNEiT

TheJapaneseUNIXNetWork(JUNEiT)isa◎ooperat醇enetWorkotuniversitiesandresearch

inStitutionsinJapan.JUNETsupp◎rtsEnglish,JapaneseinRomancharaCters,andJapanese

inKanjiCharaCterS.

JUNETprovideseleCtronicmailandnewsservices.ltisprimari|yadminiSteredbyStudentsat

theTokyolnStituteofTechnoEogy.

UUCP/Usenet

UUCPisaninternationalnetWorkotcomputersrunningtheUNIXoperatingsystem.Usenet

wasbuiltonUUCPbutusesthelntemetforalargep◎rtionotitscommunications.

UUCP/UsenethasthousandsothostsintheUnitedStates,Europe,andAsia.

MailistheonlyseMcθprovidedacrosstheentireUUCPnetwork,andUsenetprovidesthe

distributionofnews.Peoplesendnews祀emStospec肖icnewsgroups(bulletinbOards),which

ares◎metimesmoderated.Thesetotnewsgr◎upsissenttoa‖Usenethosts,wherethe

groupsarep◎stedasbulletinboards.Topicsvarywidely,rangingfromgardeningtoscience

fiCtiQn.UUCP/Usenetmailcanbeslowandunreliable.Thereisnocentraladministration.

ForelgnResearehN6tworks

Thefollowingaremajo「researchnetwo「ksinothercount「ies.
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ACSNET

ACSNε …TistheAlＬstralianComputerScienceNetwork
,c◎nneCtingresearch,academicand

industryusersacrosstheAustraliancontinent
.lthaslinkst◎UUCPandCSNETintheUnited

States,andtonetworksinEuropeandCanada .

ACSNETprovidesmailandtiletranSferselvices .Thereiscurrentlynocentraladministration

forthisnθtwork.

CDNNET

CDNN訂isaCanadlane柵 。水llnkingresearch lde・el。pment,andeducatl。nalinstituti。nsin

Canada.ln1986ithadappr◎ximately65hosts .ltisreferredtoasanEANngtworkbecause

ottheprotocols旋runs.CDNNEiThasgatewaystoCSNET ,BITNET,UUCP,andother

nθtworks.

CDNNETprovidese|eCtronicmail
,remoteloginandnewsservices.TheCanadian

governmenthasfundedthenetW◎rk,butCDNNETistobecomesett・sufiicient .

JANEr

TheJointAcademicNetWork(JANET)isaresearchnetWorkconneCtinguniversitiesand

aoademicresearchcentersintheUnitedKingdom .JANEThasgatewaystothelntemet,

BITNET,CSNET,andUUCP.

JANETp「 。・idesel・Ctn。 ・i・m・il・til・t・anst・・a・d・em。t・1・ginse・ ・ices.lti・fund・dbyth・

Bntishg。vemment・a・dadmi・iSte・edbytheNetW。rkE・ecutiveatR・thert。rdApPlet。n

Lab◎rato「y.

Co「po「ateNetworks

Thefollowingarecorporatenetworks .

DECENET(orEasynet)

DECENETisani・t・ ・nalengi・eeri・gnetW。tki・Digit・IEq・ipm・ntC・rP。 ・ati。・(DEg)
.Lik・

蒜 、灘1γ ・thene輪 水isintemati。nalinsC。pe・DEC∈NEThaSg・t・w・y…thr1…me・

DECENETp・ 。・ideselect・ 。nicmailandfilet・a・ste・se・vicest・ ・DECempl。yees
.|tistunded

andadministeredbyDEC.
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VNEiT

VNETi・IBM'・int・m・tnetW。rk ・ltp…id・ ・m・il,・ ・mot・1。gi・a・dtil・t・an・f・ ・f。rregi、t,,ed

c◎mpanyusers.

F。 「secu・ity・ea・ 。…IBMIimit・VNET・ ㏄ess ・U・ers。 ・IBM・ ・VNETmustb・ ・egi・t,,edt。

sendandreceivemaitfromoutsidenetWorks .Formoreintormation,c◎ntad

p◎stmaste@IBM.COM.

XEROX

XEROXi・X・ ・。・'si・t・m・1netW。rk ・ltp・ 。・idesm・il.・em・t・1。gi・
,・em。t・p,。ced、,ecall,file

t「anste「'anddist・ib・tedfilesystemservicest。 ・Xe・ …esea・chandc。rP・ratepe・s。nnel
.F。r

moreinformation,contaCtp◎stmaSter@XEROX
.COM.

Comme「clalNetwo水s

Telenet

Teleneti・aC。mm・ ・Ci・1netW。rkth・tp⑩ ・ideS・em。t・1。9j・t・awidevari・ty。t、 。mp、t,,

systemsandsθn〆ces
,includingDialog,BRS,andCompuServe.ConneCtionstohoSt

c。mpute「s。nf。 「eig・p・bti・netW。rkssuchasD・t・pac(Canad・)
,T・a・spac(F・ance).a・d

Datex-P(Germany)mayalsobemadethroughTelenet
.

Filet「an・f・・a・d・ledmi・m・il・ ・ch・・g・wロhSuNet・ 。mp・t・ ・sa・en。tgene・allyavail訪1,

th「。・ghT・lenet・b・tN・tW。 欣i・gandC。mm・ ・icatiO・System・i・t・Sti・gase,vicethat
w。 、ld

pr◎videaccessfromSUNettoeXternalPublicDataNetWorkslikeTelenet .Telenetisa

◎ommercialnetworkoperatedbyGTETelenet .

3.SOURCESOFFURTHERtNFORMAT:ON

Thefollowingdocumentsaregoodsourcesotfurtherintormation:

ε'θ鋤 〃佗"・"ac・ ・s・SU～ ・t'・N・ 細 。rki・g・・dC。mm・ ・icati・nSy・tem、d。 、、m,,t
,d

esc・ibesh。wt。sendmailt。many。ff-campusne柵 。欣s
.C。piesa,ea.ailablef,。m

Ne柵 。「kingandC。mmunicati。 ・Systems(3-3909)
.而mthed。cu螂,acks。nthethi由fl。 。,

。fSweetH・ ‖・。・f・。mth・PUBUSH⇒ 。・th・D・t・Cent・ ・(typ・PUBLISH
.)Y6、m。y、|、 。

口Pan。 ・li・e・・pyf・ 。mJessi・a ・fil・励 励m・'£d・c,id・ ・titicati。… 。・畑 。。.,。,d

passwordguest,allmustbetypedinlowercaseletters .

"N。t・bleC。m

p・t・ ・Ne細 。rks,"anarticlebyQ・arterma・andH。ski,s
,i,C。mm"。ica伽s。 ∫

thθACM・V。1・29・N。 ・10,0d・ber1986」sag。 ・ds。u・ce。fi・f。mati。n。n,ati。 。aland

internationalnetWorks .
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UsingB'TVET,availabletromthePUBUSHutilityonthθDataCenter,givesintormationon

BITNET.AnoverviewotBITNETisavailableonMacbethinthefileHLP:BITNET.HLPvia

anonymousFTP.

lntormationonaccessingoff-campusnetWorksisavailabtetromAlR/1RISat723・1055.

AdditionalcopiesotOff-CampusComputer～etWo欣sareavailablefromNetWorkingand

CommunicationSystems,723-3909,0rfromthedocumentracksonthethirltloorotSweet

HalLAnonlinecopyotthisdocument,netinfaノ リ欣=.doc,canbeobtainedfromJessicawiththe

FTPprogram,id8ntificationanonymous,andpasswordguest,allmustbetypedinlowercase

letters.

4.NETVVORKSERVICESAVAILABLETOSUNETUSERS

ThetollowingnotesmatchthenumbereditemsinthetableofnetWorkservicesonthelastpage:

1.ARPANEiTservicesarerestriCtedtogovernment-fundedresearch.

2.FiletransferservicesareonlyavailabletoForsythe,SLACVM,andWatson,whichare

registeredBITNEThosts.

3.MailsenttoEUNETfromoutsideEur◎peischangedtocentraladministrativehosts;bulk

mailingstoEUNETarethereforenotadvised.

4.Usenetalsoprovidesanewsservice.

5.MailcanonlybesenttoVNETuserswhoareregisteredtosendandreceivemailtromoutside

netWorks.ContaCtp◎s加aster@lBM.COMtormoreintormation.
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ThefollowingtablesummarizesnetworkservicesavailableoneachnetworktoSUNet-conneCted

computers.(Thesedonotnecessari:yincludeatlservicesavailabletoregisteredhoStsforeach

netWotk.)
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ResponsibleUsePolicy

StanfordexpectseachpersonaffiliatedwiththeUniversitytobearesponsibleuserofits

resources.Suchresourcesincludecomputersystems:computerhardware
,software,andSUNet、th

ecampus-widecomputernetwork.Misappropriationoftheseresourcescanbeprosecuted

underapplicablestatutes.Studentswillbeheldaccountablefortheirconductunderthe

FundamentalStandard.ComplaintsallegingaStanfordpcrson'sabuseofcomputingresources

㍑ 謡1贈immediatelytotheUnive「s`tyJ"d`cialAff・i・sOffi・e・ ・thec・9・i・ ・n・S・・ff

`

Additionalcopiesmaybebbtainedfrom'AIR ,ThirdMoof,SweetHa11,723-1055

◎C・py・ight1989byth・B…d・fT・u・tee・ ・fth・L・1・ndSt・ ・f・・dJuni・ ・U・iversity
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Introduction

ThisguidesummarizesthecomputingfacilitiesandservicesofferedtoStanford

facultyandstudents.Intendedasadirectory,AboutComputinXatStanfordlists

resourcesandproVidesreferencesforadditionalinformation.Seethemapinthe

Apl7endixofthispublicationforthelocationsofofficesandcomputingfaCilities

mentionedinthisdocumenしAcademicInfbrmationResources(AIR)preparedAbout

ComputingatStanford;AIRsupportsfaculty,students,andstaffintheircomputer-

relatedacademicendeavors.

AsamemberofStanford'sacademiccommunity,youmayusecomputersforawide
varietyoftasks.Youmayuseacomputertoteachacourseoranalyzedata.You
maysendelectronicmailmessages,searchlibrarycatalogs,orwritescholarly
articlesoncomputers.Perhapsyouanalyzedataordevelopyourownsoftwareon
computers.Inanycase,youshouldfindAboutComputingatStanforduseful.

StanfordUniversityenloysoneofthemostextensiveandvariedcomputing

environmentsofanyuniversitycampusinthecountry.TheStanfordUniversity

Network,SUNet,conn㏄tsover2500mainframecomputers,micr㏄omputers,and

advancedworkstations,plusapproximately5,000computerterminals.Oneofthe

largestcampus-wide,Etherneいbased,high-speedcomputernetworkscurrentlyin

operationonauniversitycampus,SUNetalsoprovidesaccesstooff-campus

computers-includingnationalsupercomputercenters・ 』

Stanfordfurnishesdiversecomputingresourcesforitsacademiccommunity.Various

departments,schools,andresearchgroupsprovideresourcesfortheirstudents,

facultyandstaff.Stanford'scentralcomputingorganization,InformationResources

(IR)alsoprovidesresourcesforpublicuse.

GeneralInformationaboutComputing

ResponsivetotheStanfordacademiccommunity'scomputingneeds,Academic

InformationResources,theUndergraduateAdvisingCenter,andtheOfficeof

GraduateStudiesallseektoprovidesupportincomputer-relatedareas.

AcademicInformationResources(AIR)

Sw㏄tHall,ThirdFloor、723-1055

8:00a.m.to5:00p.m.;MondaythroughFriday

AIRoffersfaculty,students,andstaffavarietyofcomputingsuppOrtservices.This

includesprovidinginformationabouton-campuscomputingaltemativesandactivities

andadviceabOutusingmicrocomputers,workstations,andon<ampusmainframe

computers・.・

UndergraduateAdvisingCenter(UAC)

SweetHa11,FirstFloor,723-2426

8:00a.m.tol2:00noon,1:00p.m.to5:00p.m.;MondaythroughFriday

AspartofitsroleinasSistingundergraduateswithprogramplanningandinsetting

long-temgoals,theU.AChelpsstudentsintheselectionofintroductorycomputer

sciencecoursework,suppliesinformationregardingcomputerfacilitiesandresources,

andrefersstudentstofacultyandstaffwhoworkincomputer-relatedareas.

AboutComputingatStanft)rd 1
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OfficeofGraduateStudies

Bldg.1,Bldg.10,Bldg.590

8:00a.m.to12:00noon,1=00p.m.to5:00p.m.;MondaythroughFriday

TheOfficeofGraduateStudiesisgenerallyresponsibleforpOliciesconcerning

graduateinstructionandfinancialaidwithintheUniversityandadvisesgraduate
studentsaboutissuesaffectinggraduatestUdy.ThisofficeworkswithAIRtokeep
informedofgraduatecomputingneedsandtoseethattheUniversitymakeseffortsto
meetthoseneeds.ItalsosponsorsthegraduatedissertationlabinGreenLibrary.

EachSchool'sComputingResources

TheprogramofinstructionintheUniversityisorganizedinsevenschools.These

schoolsoperateandmaintainavarietyofcomputingequipment,inordertosuppOrt

thespecificinstructionandresearchrequirementsoftheirareas.Inmostcases,

withinanindividualschoo1,computingresourcesvaryamongtheacademic

departmentsthatcompriseit.Forinformationaboutcomputingequipment

maintainedbyaspecificschoolordepartment,contactthatschoolordepartment.'

FollowingaregeneraldescriptionsofthecomputingresourCesthateachschooloffcrs.

GraduateSchoolofBusirless

TheGraduateSchoolofBusinessoperatesastudentcomputerlaboratoryforuseby

BusinessSchoolstudentsonly.StudentshaveaccesstoIBM,IBMcompatibles、and

AppleMacintoshcomputers.SoftwareincludesavarietyofwordprocessorsJ

spreadsheets,graphics,andstatisticalprograms.

Inadditiontomicrocomputerfacilities,studentshaveaccesstoaMicroVAX3800

runningVMSandaDEC-20system.Consultingsupportisavailableduringcertain

hoursthroughouttheschoolyear.Forfurtherinformation,contactMarlenPaezor

ElizaLimat723-3833.

TheSchoolprovidescomputingsupportforresearch.ThisincludesaVAX8550

麗艦;蕊 麟 瓢,㌫e瓢 鵠;謬e語 誌 ζ,隠漂 。,e
information,contactMikeCumminsat725-7254.

SchoolofEarthSciences

TheSchoolofEarthScienceshasavarietyofcomputingresourcesspreadthroughout
itsdepartmentsandresearchgroups.Normally,anyfacultyorstudentina
departmentcanobtainanaccountonthatdepartment'sconiputers;accesstoa
researchgroup'scomputersiscontrolledbythedirectoroftheresearchgroup.

Theseresourcesinclude:

■

●

multi-userdepartmentalcomputersforgeneralusethatrun.UNIXandconn㏄t

toSUNet.Currently,theseareVAX750systems,butanupgradeisplanncd

toanewDECsystem5810.

multi-userresearchcomputersthatrunUNIXandconnecttoSUNet,e.g.,a

ConvexC-landIBMRT,Sun3,ApOllo,andDECstation3100systems.
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●

●

■

publicterminalroomsequippedwithtextorgraphicsterminalstoconn㏄t

tothemulti-usercomputers,IBMPCorAppleMacintoshcomputers,and

LaserWriter.printers・

specializedperipheralssuchasscanners,digitizers,andplotters.

AppleMacintoshandIBMPCcomputersinresearchlabsandoffices.

Whileallcomputersaremaintainedbystudents,theSchoolComputerManager

promotesintegrationofcomputersystemswithintheschoolandassistsandtrains
individualmanagersofresearchmachines.Themanageralsomaintainssystem

softwareandoverseeshardwaremaintenanceandacquisitions.Formore

informationontheSchoolofEarthSCiences'computerresources,contactPhMip

Farrell,SchoolComputerManager,723-9575,farreil@erebus.

SchoolofEducation

TheSchoolofEducationoperatesastUdentmicrocomputerlabOratoryforusebyits

studentsonly;allotheruseisprohibited.ThelaboratoryhasMacintoshSEand

IBMPCXT,PCAT,andPS/2systems.Therearedotmatrixandlaserprinting

facilities.SoftwareavailableincludesWordPerfect,WordStar,Lotusl-2・3,

MacWrite,andMacDraw.HelpfromaComputerTechnicianRAisavailableduring

certainhours.Formoreinformation,contactRogerBeatty,ManagerofComputer

Systems,723-5694.

OtherresourcesavailabletostudentsinEducationincludestatisticalconsulting

throughtheSchoolofEducationMathMethodsProgram.Consultingincludes

assistancewithdesignandwithselectionofappropriatesta .tisticalsoftware.The

consultantsarelocatedine326intheSchoolofEducationBu輌1ding.Checkthedoor

toseepostedhoursortoscheduleanappointment.

LocatedonthesecondflooroftheSchoolofEducation,theCubberleyLibraryhas

varioussoftwarepackagesavailableforcheckout.Checkwiththelibrary

informationdeskformoredetails.

SchoolofEngineering

TheSchoolofEngineeringhasanarrayofcomputingresourcesavailabletostudents,

faculty,andstaff.TheSchooloperatestwopublicclustcrsofmicrocomputers.The

EnginceringMicrocomputerClusterislocatedinRoom1040ftheTermanEngineering

CenterandcontainsAppleMacintoshIIandIBMPCXTcomputers,alongwith

severalprinters.TheEngineeringLibraryMicrocomputerCluster,inthelibraryon

thesecondflooroftheTermanEngineeringCenter,containsMacintoshPluscomputers

(withsomeupgradestoMacintoshIIsystemsplannedduringthe1989-90academic

year).Bothclustersarecommonlyusedforengineeringcoursesofferedbyallofthe
departmentsoftheSchooLFormoreinformationabouttheclusters,stopbythe

clustermanager'sofficeinTerman100rcall723-0523.

Mostdepartmentsalsoprovidecomputerclustersforresearchandtea℃hingwithin

thedepartments.EquipmentrangesfrombasicIBMandApplemicrocomputerstoSun

orDECworkstationstomainframestospecializedcomputersandperipherals

dedicatedtoparticularcoursesorprojects.MostresearchgroupswithintheSchool

alsomaintaincomputersandperipheralsformembersofthegroups.Finally,almOst

everyofficeandlabOratoryintheSchoolcontainsatleastonecomputer.Many,if

notmost,areconnectedtolocalnetworksandSUNet.ForinformationabOutthese

localresourcesitisbesttocontactthedepartmentorlabOratorydirectly.Formore

generalinformationaboutcomputingintheSchool,pleasecall723-9106.
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SchoolofHumanitiesandSciences

TheSchoolofHumanitiesandSciencescontainstwenty-ninedepartmentsand

approximate】ythirtyprograms;computingresourcesrneeds,andinterestsvary

greatlyacrosstheSchool.Somedepartmentsmaintainclustersofmicrocomputetsor

workstationsfortheirstudentsandfaculty.Forexample,cachofthesevenSocial

SciencedepartmentshavecomputerclustersofIBMPersonalComputerswhere

studentscandocoursework.Otherdepartmentsprovidemainframecomputeraccess

fortheirstudentsandfaculty.TheDepartmentsofChemistry ,Communication,

Economics,PoliticalScience,andSociologyshareaccesstotwoIBM4381systems.

SomedepartmentsprovideIineprintersorLaserWritersfortheirstudentsand

faculty.Inaddition,computcrizedclassroomsarcoftenuscdforclasscsinvarious

departments.FreshmanEnglish,forexample,usesaclassroomofeighteenMacintosh

IIsystemsinBuilding600ntheQuad.Fordetailsoncomputingresourcesprovided

byaparticularacademicdepartment,contactthedepartmentadministrator.

Tofacilitatetheuseofcomputersinscholarlytextanalysis,theSchoolof

HumanitiesandScienceshasrecentlypurchasedatextscanner,theKurzweilMode1

4000.Underanoperator'ssupervision,theKurzweilistaughttorecognizethe

charactersofprintedmaterialandrecordtheminacomputerfile.Thisfilecanthen

beusedinanywordprocessingordatabaseprogramonanycomputersystem・

Althoughthescanningserviceisavailabletofacultyandgraduate「studentsinthe

SchoolofHumanitiesandSciences,facu|tyandgraduatestudentsintheHumanities

havetoppriority・Thecostofscanningabookisroughlyequivalcnttothepurchasc

priceofthebook.Toacquiremoreinformationortousethescanningservice,contact

MalcolmBrown,AIR,723-1248,mbb@air.

SchoolofLaw

TheSchoolofLawprovidesastudentmicrocomputerlaboratoryforlawstudents
exclusively;allotheruseisprohibited.Inthelaboratory,thefollowinghardware
andaccompanyingsoftwareareavailableforstudentstouseinconjunctionwithlaw
schoolcourses:

● lMacintoshII,withExpcrtSystemsDevelopmentsupport;

●

●

●

21BMATcomputers,withExpertSystemsDevelopmentsuppOrt;

11BMATusedfordevelopmentoCInteractiveVideoprograms:and

11BMATwithSPSS,

Instructionprograms;

Lotusl-2-3,andmiscellaneousComputerAssistedLegaI

Inthelaboratory,forwordproccssing,lawstudentscanuse:

●

■

●

●

3MacintoshSEsystcmswithMicrosoftWord;

81BMXTsystemswithWordPerfect4.2;

anAppleLaserWriter,sharedbyApplecomputers,andanIBMPageprinter

sharedamongtheIBMsystems;and

a2-floppyIBMPCwithletterqualityprintcr,withwhichstudentsmayuse

theirownsoftware.

Presently,computingfeesandconsultingsuPPortareintheprocessofreView ・For

moreinformation,contact∫oanGalle
,723-5470,rg.jxg@forsythe.
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VariousstudentorganizationswithintheSchoolofLawhavewordprocessing
requirements,e.g.,student-editedjournals,MootCourt.Theseorganizationshave
eitherIBMorAppleSEcomputers>theiruseisrestrictedtoorganizationmembers
andorganizationbusiness.

Mos"awfacultyusecomputersforwordprocessing,asopposedtoanalysisofdata.

TheSchoolofLawpartiallysubsidizesitsfacultymembersinpurchasesofIBMor

AppleMacintoshpersonalcomputers.

SchoolofMedicine

InformationSystemsGroup(ISG)providesavarietyofcomputingsupportservicesto

faculty,staff,andstudentsintheSchoolofMedicine.Theseincludeelectronicmail

and/ortelephonesuppOrtforquickadviceabOutcomputingorcomm皿ications;

guidanceforsystems,hardware,andsoftwareplanningandprocurementdecisions;PC

softwareandhardwareinstallation:andcomputerskillstraining.ISGoperatesan

evaluationlabwithpopularAppleMacintosh,IBMPC,andUNIXworkstation

configurations.Inaddition,itmaintainsMedNet,theportionofSUNetwithinthe

MedicalSchooLFormoreinformation,sendelectronicmailtoconsult@med-isgor

call723-8390.

LaneMedicalLibrarymaintainstwomicrocomputerclustersforusebyMedical
Schoolstudentsandfaculty.TheMedicalInformaticsTrainingLab(MITL)hasIBM

ingsoftwareformedicalcomputerassistedinstructionandsystems,includ
telecommunications.TheFleischmannLearningResourceCenter(FLRC)has
Macintoshcomputers,includingacollectionofgeneralapplicationsoftwareand
medicalcomputerassistedinstruction.Thereisalsoavarietyofinteractive
videodisc/computersystems.TheLibrary'sLane-Medlineservice,byarrangement
withDialogInformationServices,providesSUNetaccesstotheNationalLibraryof
Medicine'sbibliographicdatabasesfortheMedicalCentercommunity.Formore
information,call723-6831.

Stanford'sComputingOr

InformationResources
ganization:

AsVicePresidentforInformationResources,RobertStreethasresponsibihtyforboth

academicandadministrativecomputingatStanford.Inaddition,theUniversity

LibrariesreporttohimonthoseaspectsoftheLibrariesrelatedtotechnology,such

asthecomputerizedcardcatalog.InfomationResourcehasfourdivisions ,as
describedbelow.

AcademicInformationResources

DirectedbyRalphGorin,AcademicInformationResources(AIR)seekstosuppOrtand.

enhanceinstructionandresearchthroughtheapp】icationofcomputertechnology.It

providestheStanfordacademiccommunitywithaccesstocomputersandsoftware.

Throughcourses,publications,andconsulting,AIRedticatesandassistscommunity

memberssotheymaybecomeknowledgeableusersofcomputers.Bydevelopingand

SuppOrtingapplicationsofcomputertechnologiesforlearning,AIRsupportsStanfordf

aculty,students,andstaffintheircomputer-relatedacademicendeavors.In

addition,AIRdevelopssystemsoftwareen
.vironmentsfordistributiononcampus.For

moreinformationabOutAIRprograms,ca117234055.
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NetworkingandCommunicationSystems

竃鶯i麗・鷲 耀 灘 駕…鷲 ㌔ 綴議II,
:`言ぽn二 ㌫1謄 鵠:鵠 謡 、漂 蒜::鴛 灘 慧 ↓;Rw。,e,h、,

ぎ蒜 篇,慧S蝶 鵠;;1、;;b「.mo「ein`o「matlon'contactN・tw・・ki・g・・d

TheStanfordDataCenter

DirectedbyIohnSack,theStanfordDataCenter(SDC)supportsadministrative

systemsintheUniversiり 〆scentralandacademicdepartmentsandassistsinthe

movementofinfomationamongthesesystems ・SDCprovidessupPortfor:

・theForsythemainframecomputer(anIBM3090):

● 織 瓢 瓢 ㍑ 漂 忠tion
'developedandmai"ta`"edby・ff`ce・

・programssuchasFoliothatrunonthemainframe
.

璽1二魔 羅 鍮欝 欝竃㌶鷲鶯鷲撚
systemsontheForsythemainframecomputer .Formoreinformation,contac"heSDC

Directo〆sOfficcat725-8686 .

LibraryInformationSystems

ThisdivisionallowsIRandtheStahfordUniversityLibraricstocollaborateon

㍑i蒜a蹴:蹴 器,`:ぽ鵠 鴎 。耀 二1蓋:e=麟:66
theDirectorofLibraワInformationSystems .Formoreinfomation,contactBruce

Jonesat723-2018.

Mainframes,Workstations,andMicrocomputers

Ap・ ・tf・・mth・ ・e・ff・ ・edth…ghth・v・ ・i…S・h・ ・1・andth・i・d・p・ ・tm・nt・
,

亨謬 蒜 ご蹴 瓢1漂三鵠;:荒鷲 蒜 翻e鍵C、郡部 ・・
advancedworkstations(e.g.,SunSPARCstationlandDECVAXstation)to

mainframescomputers(e.g.,IBM4381andVAX8800) .

MainframeComputers'

蒜 蒜 濡 濡 漂 ㌃誌蒜 蒜 漂 猫。灘 ㌫1㍑、,
㌶艦s瓢 聯=悶e蒜1=㍑ 瓢 瓢 忠霊;:=,
computerresourcesinproportiontotheircourseworkandresearchneeds .
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ThetimesharingservicesontheAIR .mainframecomputersare:

●

●

●

UNIX,、

VM/CMS,and

TOPS-20.

Theseservicesarealsointroducedinseparatehandouts,whichincludeinformation

abOutopeninganaccount;theyarefoundinthedocumentracksonthesecondand

thirdfloorsofSweetHa1LFormoreinformationabOuttheAIRcomputers,callAIR

at723-1055.

UNIXtimesharingservicesareavailableonaVAX8800,calledPortia.Interactive

servicesincludetexteditors:statisticalpackagessuchasispandS;andprogramming

languagessuchasPascal,FORTRAN、C,andKyotoCommonLISP.

VM/CMSinteractivetimesharingservicesareavailableontwoIBM4381computers,

calledWatsonandOberon.Interactiveservicesincludethegraphicaldisplay

managerGDDM,statisticalpackagessuchasBMP,SASandSPSSx,and

programminglanguagessuchasFORTRANandPascal/VS.B㏄ausethesecomputers

weremadeavailablethroughagrantfromIBM,theiruseislimitedprimarilyto

researchandinstructionintheSchoolofHumanitiesandSciences,inparticularthe

departmentsofChemistry,Communication,Economics、PoliticalScience,and

Sociology.TheLawSchool,theSchoolofEducation,andtheInstitutefor

MathematicalStudiesintheSocialSciencesalsousetheVM/CMScomputers.In

addition,Stanfordresearcherscanusethesesystemsforvectorprogramdevelopment

andsimulationpriortoexecutionontheIBM3090attheStanfordDataCenter.

Otheruserswithspecialneedsforthestatisticalandnumericalanalysisprograms

underVM/CMSmayapplyforaccesstothesesystems;formoreinformation,contact

AIRat723-1055.

TOPS-20timesharingservicesareavailableonaDECSYSTEM2065andaSystems
'ConceptsSC30Mcomputer

.ThetwosystemsarecalledMacbethandHamlet,

rcspectively.Interactiveservicesincludetexteditorsandmanyprogramming

languagcssuchasPascal,FORTRAN,BASIC,APL,andLISP,andstatistical

packagessuchasSPSsx,BMDP,andMinitab.TheNAGandIMSLsubroutine
librariesarealsoavailable.

TheStanfordDataCenteroperatesanIBM3090-400eVFmainframecomputercalled

Forsythe,locatedinForsytheHall.ForsytheiscomprisedoffourCPUsandthree

vectorprocessors.Althoughthiscomputerisdedicatedprimarilytoadministrative

computing,itmayalsobeusedforinStructionalandresearchcomputing.Batchand

interactiveservicesareavailable;softwareincludesWYLBUR,SPIRES,SCRIPT
,

APL,FORTRAN,PL/1,SAS,andSPSSx.AlsoonForsytheareFolioandPrism.An'

onlineinformationresourceforacademicandpublicinformation,Folioincludesthe

onlinecatalogoftheStanfordLibrariescalledSocrates.Prismisanonlinesystem

forusingUniversityinformationmuchlikeFolio,butitisdirectedmoretowardthe

useofadministrativecomputing・

ToopenanaccountonForsythe,contactDataCenterAccountServicesinSpruceHa|1,

723-4795.Dependingonthetypeofworkyouplan,theremaybeachargeforusing

theIBM3090.However,facultyandstudentscanoftenobtainfundstodefraythese

costs:somedepartmentshavecomputingfundsallocatedf()rthesepurposes.To

i.nvestigatecomputingfunds,contactyourdepartmentadministrator.

Formoreinfomationabouttheservicesandso臼wareproyidedattheDataCenter,

contacttheInformationDeskinForsytheHall,723-4392.
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PublicClusters

MembersoftheStanfordcommunitycanusethepublicclustersofmicrocomputersor

workstationsoncampus.Notethattheequipmentintheseclusterschangessoonly

summaryinformationisprovidedbelow.Publ輌cComputerClustersatStanfbrd

UniversityisinthedocumentracksonthethirdfloorofSweetHalいhisbrochure

describeseachcluster:itshardware,software,priorityforuse
,andhours.

AIRTerminalsandWorkstationsinSweetHal1:Locatedonthesecondfloorof
SweetHa11,thisclusterisopentwenty-fourhoursadayforStanfordfaculty ,
students,andstaff.TheterminalslocatedhereareusedtoaccesstheUNIX,
VM/CMS,andTOPS-20mainframesoperatedbyAIR .Inaddition,atthislocation

printersareavailablefortheAIRmainframes.UNIXworkstationssuchasSunsand
VAXstationsareprovidedcurrentlyinSweetHall ,andNeXTcomputersystemsand
SunSPARCstationsareplannedfortheupcomingacademicyear .Softwareuniqueto
workstationswillbecomeavailableatthislocationduringtheupcomingyear .

AIRpor吐,theTresidderUnionMacintoshCluster:Locatedonthesecondfloorof

TresidderUnion,AIRportcontainsapproximately70AppleMacintoshIIand

MacintoshIlcxpersonalcomputersystems.ThesesystemsconnecttotheAIR

器ご:淵1ぽClh6㍑ye綱 艦 器s?;:c篇、㍑ 器 ・、㌫ ・
goestostudentsinselectcdcourses.Instructorswishingpriorityaccessfortheir
coursesshouldsendelectronicmailtotresidder-request@air .Anyclusterusermust
obtainaclusterIDfromthemonitorattheentrancedesk.Formore ,contactthe
clusterviaphoneat723-13150rviatheelectronicmailaddresstresidder@air .

MeyerMicrocomputerCluster;LocatedonthesecondfloorofMeyerLibrary ,this
clustercontainsAppleMacintoshIIandIBMPCXTsystems.AccesstoSUNetis

provided.SoftwareisavailableattheLoanDesk.Priorityfortheuseofthe
MacintoshIIcomputersgoestostudentsintheFreshmanEnglishProgram ,andtheIBMPCXT

computersarehomeworkmachinesforclassestaughtinRoom4100f
Meyer.Printingfacilitiesareavailableinthecluster.Facultymemberswhowant
tomaketheircoursewareavailableattheclustershouldcontactthecluster
consultant.TheMeyerClusteralsoprovidesaccesstoMedLine ,adatabaseofM
edicalIoumalarticlesthroughAppleShareandaCDROMdrive.Formore

informationaboutthecluster,contacttheclusterconsultantat723-9760 .

EMCC,theEngineeringMicrocomputerCluster:LocatedinRoom1040fthe
Termanbuilding,thisclusterhasAppleMacintoshIIandIBMPCXTcomputers .
AccesstoSUNetisprovided.Priorityfortheuseofthecomputersisgivento

studentsrequiredtousecoursesoftwareplacedonreserveinthecluster.Printing
facilitiesareavailableinthecluster.Softwareisavailableinexchangefora

StanfordID.Formoreinformation,contactEMCCat723-0523.

EngineeringLibraryMicrocomputerCluster:Locatedonthesecondfloorofthe

Termanbuilding,thisclustercontainsAppleMacintoshPluscomputers
,withsome

upgradestoMacintoshIIsystemsplannedduringthisacademicyear .Printing

facilitiesareavailableinthecluster.andaccesstoSUNe日sprovided .Fblio

accountsareavailablea"heEngineeringLibraryReferenceDesk.Priorityforuseof

thecomputersisgiventostudentsrequiredtousecoursesoftwareplacedonreservein

theclusterbyEngineeringorComputerScienceinstructors.Softwareisavailable

uponpresentationofaStanfordID.FormQreinformation
,callthecluster,723一 ㎜1.

GreenLibrary:TwoclustersofIBMmicrocomputersarelocatedinGreenLibrary:The
IBMPCCIusterandtheDissertationLab.Stanfordstudents ,faculty,andstaffcan
usetheIBMPCCIusterbypresentingaStanfordID .Sincesoftwareisnotavailable
atthecluster,youmustbringyourown.Therearenoprintingfacilitiesinthis
cluster.TheDissertationLabconsistsofIBMPCATpersonalcomputers ,Word
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Perfectsoftware,andprintingfacilities.ItisdedicatedtoStanfordgraduate

studentswhoarewritingtheirdissertations.Printingfacilitiesareavailableinthe

cluster.Tousethislab、studentspresentaDoctoralBorrower'sCard,obtainedfrom

theGrecnLibraryPrivilegesDesk.DoctoralcandidatesintheschoolsofEducation

andHumanitiesandSciencesr㏄eivepriorityuseofthelab.

Inaddition,therearethr㏄terminalsintheGreenLibrarycommunicationsrooms

whichmembersoftheacademiccommunitycanusetoaccesstheirDataCenteror

Folioaccounts.

MiscellaneousTerminals:Terminalstoaccesson-campusmainframesarealsofound

intheTermanEngin㏄ringCenterandForsytheHa1L

ResidentialElectronicClassrooms

AspartoftheResidentialElectronicClassroomProject,someStanforddormitories
haveelectronicclassroomswithcomputingandteachingfacilities.Offeringa
varietyoflearningopportunitiesforstudents,thesefacilitiescontainprimarily
AppleMacintoshsystemsandsomeIBMPCsystems.StudentscanuseApple
MacintoshmicrocomputersforactivitiessuchaswritingcompOsitionsforFreshman
Englishoranalyzingresearchdatawiththeaidofaspreadsheet.

TheclassroomsofferaccesstoSUNet,Stanford'scomputernetwork.Studentsinthose

dormitoriescanaccessacampusmainframecomputerfortaskssuchasreadingor

scndingelectronicmail,completingaprogrammingassignment,orusingFolio.

ThepublicMacintoshclustersinMeyer,Terman,andTresidder,theinteractive

classroominSweetHa11,andtheResidentialEl㏄tronicClassroomsareconfiguredso

theyarevisibletoeachOtheracrossSUNet.Macintoshcomputersinanyofthese

locationshaveaccesstoApPleShareserversandotherresourcesinanyofthese

clustersorclassrooms.Thisallowsstudentstoaccomplishtaskssuchasaccessing

coursewarethataninstructorhasmadeavailableintheclassroomfromapublic

clusterorsubmittingassignmentselectronically.

Stanfordfacultyandstaffarebecomingincreasinglyinvolvedintheuseofthese

electronicclassrooms.Inthepastfewyears,facultyhavecreatedsoftwareforcourse

assignmentsanddemonstrations.Duringthel989-90academicyear,instructorswill

usetheclassroomstoteachsuchdiversesubjectsasComputerScience,Economics,

French,English,andPhilosophy・,

Anumberofcampusorganizationsanddepartmentsprovideinstructionandconsulting
servicesfortheclassrooms,includingtheOfficeofResidentialAffairs,Academic
InformationResources,andtheComputerScienceDepartment.Inaddition,Resident
ComputerCoordinators,studentslivinginthedormitories,serveastutorsandsuppOrt
stafffortheclassrooms.

FormoreinfommationabOutrCsidence-basedcomputing,contactJeffMerrimanat
ResidentialAffairs,725-2800.

ComputerInstructionalFacilities

Computersandotherinstructionaltechnologieshavebeenmakingtheirwayintoa

numberofStanfordclassroomsoverthepastyear.Stanfordfacultycanuseseveral

on-campuscomputer・facilitiesforcourse-relatedinstruction.Unlessotherwisenoted,

facultyinterestedinarrangingfortheuseofanyoftheequipmentorfacilities

describedhereshouldcallCourseSchedu]ing,OfficeoftheRegistrarat725-1892.'

TheMeyerLibraryForumRoom,Room124isthemostambitiouspresentation

equipmentinstallation:ithasaseatingcapacityofl20.Thecomputerhardwarein
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thisroomisaMacintoshSEandanIBMAT ,bOthconnectcdtoSUNet.Theimagcs

fromthemicrocompuiersgothroughacciling-moun(edvidco/dataprol㏄torandonto

alargescreeninfrontoftheroom.InstructorsusingtheequipmentintheForum

Roomoperateinaself-servicemode .Theyrcceivesomcintroductorytraining
,but

regularoperationofthevariousmachincsistheinstructor'srespOnsibility .

Inadditiontothetwomicrocomputers,otherequipmentintheForumRoomincludes:

●

●

●

●

●

■

●

a16mmfilmprojector,

acarouselslideprojector
,

anoverheadprojector.

anopaquepro】 ㏄tor,

aVHSvideocassetterccorder,

athree-quarter-inchvideocassetterecorder,and

asoundsystemwithmicrophones.

Room410inMeyerLibra巧isacomputerizedclassroom .Ithasbeenconvertedtoa

special-purposecomputerfacilitywithsixteenstudentstations
,eachwithanIBM

X王microcomputerconnectedtoSUNet.Thisroomisalsoequi
ppedwithavldeo/dat

aprolector,whichallowstheinstructortoprojectimagesfromhisorher
computerontoalargescreenvisibletotheentireclass .Homeworkmachinesfor
classestaughtinthisroomareavailableintheMeyerMicrocomputerCluster .

1

灘辮繰 撫難戦撚欝
る・隅 蕊 隠 語濡 認、賠 蕊 黙 「f蒜e隠、悪=、i瓢 艦
reservetheMcDermottRoom,contacttheGeneralReferenceDepartment ,GreenLib

rary,723-1811.

Room.263inLanguage/EngineeringComerhasavideo/dataprojections ystemlncludlngaspec
lalVCRthathasthecapabilityofhandlingvideotapesinthe

EuropeanPALandSECAMformatsaswellastapesrecordedintheAmerican

灘 麟1鑓 蕊q鶉元翻 ぽ 艦:黙;三灘 罐 ぽ・;。d
althoughthisclassroomisnotcurrentlyequippedwithcomputerhardware

,the

麗麗慧欝欝晴翼翼}灘碧羅i§憲㌫還憲霞意慾㌫
o臼heGermanStudiesDepartment.

層認 朧 麟 鵠:1
。篇S:蹴 麟 鵠8㍑i農 ㍑ ち㌶ 艦,

}蝿=蒜 贈 品:富t,灘 灘:S㍑ 罐:撫 灘 「s・n

罐e6朧 「隠 隠ntsmaya「 「angeto・seiuh「oughC…r・S・h・d・1i・gi・・h・

RoomsO40andO41JordanHall
,auditoriumswithcapacitiesof297andl80,

瓢 織 蒜 ぱi麟;㌫ 、蒜 厭;1溜:「 鵬2二瀦 忠・5。IBM,c

需 品 鯉 器㌔謬 、鰐,;麗,蝋 濡 濡=:鵠 需品;
andslideprojectors.

器・㌫:;s瓢謡 瓢 、:苫1㌫=!d瓢 麟 ぽ 靴罐 畿.
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English,AcademicInformationRes皿rces,theDeanofUndergraduateStudies,and

theOfficeoftheRegistrarhaveinstalledeighteenMacintoshIIcomputershere.

Room320inGeologyComeristheresultofanothercollaborativeclassroom

improvementeffort.TheupgradeofRoom320,whichwasdoneinclosecooperation

betweentheOfficeoftheRegistrarandStanfordInstructionalTelevisionNetwork

(SITN),includedacompleteface-liftandtheinstallationofspeciallighting,a

soundsystem,andequipmentfortheproductionofhigh刈ualityvideos.

TheInteractiveClassroomExperiment(ICE)facilityislocatedontheground

floorofSweetHallandmaintainedbyAIR.Inthepastfewyears,theclassrooms

havebeenusedforclassestaughtwithinteractivecourseware,thatis,instructional

softwarethatallowsastudenttogiveinputandreceiveimmediatefeedback.

Currentlyavailab|eisamulti-mediaclassroomwithanetworko臼wentyApple

MacintoshIIcomputerswithaccesstoSUNet.Fiveofthecomputershaveb㏄nsct

upasmulti-mediastations,eachcontrollingalaserdiskplayer.Thesemulti-media

systemsareusedtointroducevideodisc-basedcourseware.Advancedfunction,UNIX-

basedworkstationsarefoundintwoclassrooms;Sun4/110workstationsareinthe

firstclassroom,andNeXTcomputersareintheother.FacultyinterestedinusingICE

shouldcontactSteveLovingofAIRat723-9214.

1

NewinAutumn:Twopilotprol㏄tsareduefromtheOfficeoftheRegistrarduring

Autumno臼989.FordetailsabOuteitherproject,contacttheOfficeoftheRegistrar.

Thefirstprojectisintroductionofoverheadprol㏄torsintoallclassroomsinHistory

CornerandintheMitchellEarthSciencesbuilding.Thisyear,theRegistrar's

Officewillmonitorfacultyuseoftheprojectors.Dependingontheresultsofthis

project,theRegistrar'sOfficewilldecideifwiderdistributionofoverheadprojectors
inclassroomsisadvantageous・

Secondly,theOfficeo臼heRegistrarhasinitiatedapilotprojecttodetermine

facultydemandformicrocomputerandliquidcrystaldisplayt㏄hnologyasclassroom

teachingtools.BeginningAutumnQuarter,theOfficeoftheRegistrarwillpermit

short-termloanofaportableMacintoshIlcxmicrocomputer,aconnectedChisholm

LookingGlassLCDpane1,andanoverheadprol㏄tor.Thisequipmentallowsthe

projectionofthecomputer'sdisplayonalargescreenatthefrontoftherooi1.

AIRLabs:Consulting,Development,andMulti-Media

Asanadjuncttosomeoftheirservices,AIRprovidesseverallabs.

AIRConsultingLab:Aspartoftheirconsultingservice,AIRoperatesalablocated

inSweetHa1LFaculty,students,andstaffmayexperimentwithavarietyof

microcomputersandsoftwaresuchaswordprocessingprograms,spreadsheets,

programminglanguages,.andgraphicspackages.Thelabalsoprovidesafacility
usedtotransferfilesbetween:

・anAppleMacintoshandanIBMPersonalComputerand

・anApplcMacintoshcomputerorIBMPCandacampusmainfra'mecomputer .

Productionworkotherthanfiletransferisnotpermitted.Labhoursareconcurrent

withconsultinghours:MondaythroughFriday,9:00a.m.to5:00p.m.Formore

information,contactAIRat723-1055.

CoursewareDevelopmentLab:AIRprovidestheCoursewareDevelopmentLabon

thegroundfloorofSw㏄tHallwherefacultyandstudentscandesignandbuild

academicmicrocomputersoftwareor"courseware."Thelabprovidesadvanced

developmentsystemsforspecialprojects.Ifaprofessororastudenthasanideafor

softwaredevelopmentandcanprovidetheprogrammer(s),AIRcanproVidespace,

1
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hardware,software,andadvice.ThefacilitycontainsAppleMacintosh
,IBMPC,

andNeXTdevelopmentenvironments .Facu】tyandstudentsinterestedinusingthe

labshouk斗contactSteveLoving,723-9214(loving@air) .

TheLabforAuthoringMultimediaPrograms(LAMP)enablesfacultymembersto

createanewtypeofinstructionalsoftware:computerprogramsthatusevideoanda

combinationofslides,computergraphics,andclipsfromexistingfilms .

罐 鶯鷲1欝 欝、鷲 竃罐 鰭・灘・
informationaboutthislaboraboutdevelopingvideodisc-basedcourseware

,contactB
arbaraIasinskiat725-3153

,b加@air.

SupercomputingResources

Bothoff-campusandon-campussupercomputingresourcesareofferedtoStanford

facultymembersandresearchers .

Off-CampusResources

Facultym・nbr・sand・e・earch・ ・scanaccess・eve・al・upe・c・mp・tersth・ ・ugli

Stanford'sinstitutionalmembershipsinthefo110wingsupercompuhngorganizations:

・SanDiegoSupercomputerCenter(SDSC)

・NationalCenterforSupercomputerApplications(NCSA)

・CornellNationalSupercomputerFacility(CNSF)

StanfordhasaIimitedamountof"seedtime"forusingthefacilities .Seedtimeis

availabletoStanfordfacultymembersandtheirgraduatestudentsforthefollowing

pu「poses:

●

●

●

●

Onaquarterlybasis,facultymembersoftheSu

WorkingGroupreviewapplicationsforseedtime.・,

facultymemberscanapplydirectlyto
-oneoftheabovesupercomputingfacilitiesort

otheNatiohalScienceFoundation.

supercomputer-request@air;formoreinformation,contactRandyMelen
,723-5359

Forhelpinaccessingorusingtheseremotesupercomputingfacilities
,sendelectronic

mailtosupercomputer-help@airorcallAIRat723-1055 .

On-CampusResources'

AIRprovidesavectorserviceandasupercomputingmailinglistforStanford

supercomputerusers・

VectorService:Withv㏄torprocessing ,supercomputerscangreatlyd㏄rease

calculationtime.AIRhasarrangedforaccesstoav㏄torprocessingserviceonthe

12AboutComputingatStanford
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gainlngsupercomputingexperience;

inves}igatingprol㏄tswhilealargergrantpropOsalisunderreviewbya

grantingagenCy;

teachingacourse;or

completingcertainprojectsoflimitedduration .

percomputer/Communications

Toacquirelargerblocksoftime

ForapPlicationforms,sendmailto

・



StanfordDataCenter'sIBM3090mainframe.Forthosewithresearchgrants,CPU

timeispricedatextremelylowrates>forthosepursuingunsponsoredresearch,grants

ofCPUtimeareavailable.Ineithercase,allocationsaremadeafterpeerreviewof

apropOsalapplication.ContactRandyMelen,723-5359formoreinfomation.

SupercomputingMailingList:SupercomputerusersatStanfordcanusea

supercomputingmailinglistinthesamewaytheywoulduseanelectronicbulletin

bOard:topostmessagesaboutsupercomputingandreadmessagesabout

supercomputingactivitiesatStanford.UnlikeanelectronicbulletinbOard,the

messagesaresentviaelectronicmailaddresses.Typicalmessagesinclude:

●

●

●

announcementsofgrantsforsupercomputingtime,

informationonusingsupercomputersatthefaci】itiesmentionedabove,and

informationabOutsupercomputerworkshopsorpublications.

Todistributeamessageusingthismailinglist,sendittotheelectronicmailaddress,

supercomputer@air.Toaddyournametothemailinglist,sendyourrequestto

supercomputer-request@air・

ComputerEducationandAssistance

Therearemanyon-campusalternativesforlearningbothaboutcomputingin

andabOutStanford'scomputingresources.Theyinclude:
general

●

●

●

●

●

●

education,

publications,

COnSultingServiCeS,

microcomputerusers'9roups,

UNIXsupportanddevelopment,and

instructionalapPlicationsdevelopmenし

Education

Courses:AIRintroductoryclassesabouthowtousetheAIRcomputersystemsare

schedulegduripgth『firstfewweeksofthequarter.'1]heseshort,no-creditcoursesdo

nOtreqUlrereg1StratiOn・

Typicalcoursesprovideintroductoryinformationon:

●

●

●

●

theAIRmainframesystems:TOPS-20,UNIX;,andVM/CMS;
thetexteditorEMACS:
AIRport,theMacintoshclusterinTresidderUnion;and
theXWindowSystem(availableonmanyworkstations).

TheAIRIntroductoryClas5esscheduledescribeseachcourse,includingdates,times,

andlocations;itisfoundinthedocumentracksonthes㏄ondandthirdnoorsof

SweetHa】1andinAIRport,theMadntoshclusterinTresidderUnion.

Ifyouprefer,youmaywatchvideotapesofsomeoftheclasseseitherathome,in

certainlibraries,oronSUNet.Facultymaywanttoborrowthesevideotapesto

showtotheirclasses.AllvideotapesareavailableintheMath/ComputerScience,

TermanEngineering,andMeyerLibraries.FormoreinformationonViewingthetapes

onSUNeしconsuluhefliercalledε 町bytheViezv:ComputerTrainin8γ 輌deotapeson

S!JNet.FoundinthedocumentracksinAIRpOrtandonthes㏄ondandthirdnoorsof

SweetHal1,thisniergivesthebroadcastschedule.

TheComputerScienceDepartmentoffersintroductorycomputingcoursesforstudentS
withnon-technicalmajors.Takenforcredit,thesecoursescoverthebasicconceptsof

－137－
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computingandofferhands-onuseofmicrocomputcrs .1nCSIC, し∫singtheMacintosh

ルlicrocomputer,non-computersciencemalorscanlearnhowtousetheMacintosh .The

coursecρvρrSthebasicfunchonsofthesystem,includhlgwordprocessing
,

commumcatlons.andothersoftwareapplications .Forfurtherdetailsand

descriptionsofotherCScourses
,seeCoursesandDegrees1989-1990,0rcontacttheC

omputerScienceDepartmentat723-2273 .

:蕊 ㌻i㌶ 蒜1蒜U::6S麟;認 識IC鴇 野よ1蕊 ㌫ 、,、。.

瓢;19麟 ㌫;綴,1::lsも 器ttenしandschedules'call723'6831・・s・・pby

Th・St・nf・ ・dD・t・Cent…fferssh・ ・t
,・ ・n-・・edit・ ・u・se・ ・nu・i・git・IBM3090

艦 蒜瓢 瓢 畏燃 莞a蒜1蒜ε{器品罐o認蹴
,statlsticalapplicationpackages,graphics,communicationsandmanagement

networks,andsp㏄ificapplications .Allcoursesareopentofacuhy
,staff,and

students.Mostcoursesareofferedatnocharge
,butsomemicrocomputercoursesdo

隠 隠il蕊 蕊 豊e隠cヲ ㌫ 号;ic「'pt畑ns`o「th…rrentq…t・ ・a・ea・・h・

VideotapesandTutorials:IfyouwantmoreinformationabouthowtouseSUNet
,tt

}clStanfordUniversityNetwork,youmaybeinterestedintheinstructional

9蒜 蒜 。糠,罐 ・聯 名鴇 濫t㍑f㌫ ぽ 撫 ㌫念珠i・g・nd

竺ζ蒜 器雲隠1㌣蒜o瓢Se蒜 謡 鵠 蒜 工:,?噺誕m㍑:㍑sal
En/oytheViezv:ComputerTraininXVideotapeson5しrNetgivesthebroadcastschedule

認,㌫。蒜 ま濡 蹴 灘:蒜 ㍑ 。濡 瓢 鵠 ご、諮・:需評h・
secondandthirdfloorsofSweetHalL

漂・ご・ぽ 蒜 ㍑i;SSCオ,罐rぽSg鵠](a;:1監 。舗 設 ・y㌫蒜 ㌫ 蒜 濡 濡
OS蒜 瀦 蕊,a隠CIS蒜 、譜w・・e

mlc「ocomputer'andsupercomputersystems .Thesematerialsaredescribedinthe

Self-PacedCoηlpμfθ γTrain輌nXMaterialsflierthatcanbefoundinthedocumentracks

onthesecondandthirdnoorsofSweetHall .Formoreinformadon,callAIRat723一

鶯瀞 欝欝耀:繊 麗㌫===・
PresentationsandSeminars:NetworkingandComm皿icationSystemsoffers

隠灘㌫ 瓢 瓢 ㍑ご蒜、㌫ ご ㌫ ㌃㍑;蕊aining
netWorkingwithinthedepartmentミ

,1inkstoSUNetandexternalnetworks,and

漂 ㌶ ㌫ 総,1蒜,言 霊einfomatirn'contactN・tw・ ・ki・g・nd .

難 雛叢叢鰹
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Publications

Youmaybeinterested』inacqui目ngcomputingdocumentationproducedbyvarious

organizationsoncampus.

AcademicInfolmationResources:AIRpreparesarichvarietyofcomputing

documentationtoassistfacultyandstudentsusingcomputersatStanford .

Publishedquarterly,Speakin8()fComputersisanewsletterabOutcampuscomputing

activities・SJフeaking()fComputerllcoversStanfbrd'scomputingresourcesandincludes

artic1『sabOutcampuscomputerclusters
,classrooms,projects,andcourses.Italso

雲隠晶a吉ぽ 瓢 呈躍 ㌫ 麟愁 ㌶:寄。蒜
andkeydistributionpointssuchasMeyerLibraryandSweetHall .Inaddition,the

news】e"erisonlineinFoUoontheForsythecomputer .'

DocumentationaboutthevariousAIRcomputersystemsisfoundinthed㏄ument

racksonthesecondfloorofSweetHalLTheseincludepublicationsaboutopening

三:㍑ 訳 語1:激18訂 膿s瀦 鵠 ㌫ごtScove「usingel㏄ronic

I・th・d…ment・ack・ ・nth・thi・dn・ …fSweetH・11
,th・ ・ei・av・ ・i・ty・f・th・ ・

6㍑瓢 ・瓢 蹴:㌻a8㌶ ㌫ 罐6蒜 ㌫濫:漂:瓢fεγ

㌶:漂 瓢 。r悟蒜‖購 ㍑瓢 ㍑ 蹴,蒜,辮 ㌫器.、,,
激 確 認 確 評;lll鵠=蕊,耀 。蒜5罐 ㍑ .
TheStanfordDataCenter:Documentationdescribingservicesandsoftwareonthe

㍑ 隠 隠 ぽ,:欝 晶瓢da;=,ぽ 麟:累:=SH・
abouuheDataCentcrisaUhcDocumentDistributionCcnter

,behindtheI
nformationDcskinForsytheHa1LTheDataCenteralsoprovidesproduction

supportforAroundfカ ε()ffic¢,amonthlypublicationwrittcnbyStanfordstaff .

、4roundtheO炉cεcontainsinformationaboutadministrativeandautomationmatters
'

温 蒜 蕊dC瓢 ㌫,b、1離.a窓o=蕊:蒜;「 識 。,h。
ForsytheComputer.

蒜 麟 蕊 瓢 吉㌫,曾霊認確 認 濡gs、↑9蒜,

㌶鱗驚懲懲撫灘難 ぽ
αh・ ・s・∩ ・5白 和 ゴD輌 ・ndth・C卿 ・・ReP・ 輪d・d・new・abO・t・ ・mp・t・ ・

cou1sesandseminars,Microdiscactivi6es ,andr㏄entcomputingacquisitions.In
ad(11ti2ntocompuゆsupplies,theStanfordBookstorecarriesavarietyofbooks

,

perlodlcals ,andotherpubUcationsaboutcomputing:

Consulting

Faculty,students,and『staffwhoneedcomputingconsultingservicescancontactthe

localexpertintheirareaorthesedMsionsofInformationResources:Academic

跳 言霊!esou「ces'Netwo「kingandC・mmun`cati・nSy・i・m・'・nd・h・St・n…d

－139－
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A"LocalExpert"isastudentoramemberofthefacultyorstaffinanareasuchas

adepartment,office,or
.computerclusteroncampuswhoservesasasourceof

㌶ 憲 憲1繍籔麟:‖麗麗鷲 ご 箒
・ff・・edbyI・f・m・ti・nR・ ・…ce・ 'h・ ・rsh・hassp・ ・i・1accesst・IR・ ・mp・ti・g

resourcesandtraining・Asaresult
,youmayreceiveinformationandassistancemore

quicklythanifyoupursuedotherconsultingresources.

TheExpertPartnersProgram:AnyonewhosuppOrtsothercomputeruserswithina

蒜罐 罰ぽ 蒜 需「IC罐蒜 罐 、漂Se朧 雲蒜 認
i・f・・m・ti・n・b・utacad・micand・dmi・i・t・ativec・mp・ti・gissu…ncamp・ ・.

Whenevercomputingproblemsariseinadepartmentoroffice
,theExpertPartner

⊇ ま罐 馴 弘鞭 淵麗議i繊 麗 ・・
醗 隠蒜 謡=㌃1臨 二〇ε=f元 瓢,1蹴 織ingin

簗灘難 灘繰鍵 辮鞭
●

●

●

■

selectingacomputerorsoftware,
solvingproblemswithacomputeroraprogramyouareusing ,
apPlyingcomputerstocoursesandresearch ,and
usmgyourcomputerinthcStanfordacademicenvironmentandwithother
computingsystemsatStanford.

C… 甲lt・・t・a・eav・n・b1・ ・…ch・d・1・db・ ・i・t・h・1py・uwithb・i・f・ ・mp・ti・g

que『t12ns;morecomplexorlengthyquestionsarehandledbyanappropriate

l瓢1。蒜 ぽ 器1蹴 漂t:、:1蹴 ジ1㌫1治鵠 隠using
computlngquestioninperson.OryoucantelephoneAIRconsuhantsat723-1055 .

;罐i欝 欝竃:曇灘蕾麗馳:騨 蹴
TgassistyouwithusingAIRcomputers(mainframes

,workstations,and
mlcrocomputers),studentconsultantsareavailableinSw㏄tHall

,723-0325andinAIR

pOrt,theMacintoshclusterinTresidderUnion.Theseconsultantshandle

questionsregardingAIRintroductorycomputerclasses;accountsfortheAIR

mainframesandworkstations:andsponsorshipsfordiskspaceandadditional

computerresourceallocations.Theyalsosupportfacultyandteachingassistants

usingtheAIRcomputersystemsforStanfordcourses.

NetwgrkingandCommunicationSystemsoffersconsultingassistancetoacademic

prganizationsthatareplanningandinstallingnetworkconnectionsfordataand

鷲蹴 蝿謙 耀 鷲 露:照 臨king
InstructionalTelevisionNetwork(SITN)staff .Consultingservicesinclude=

・prepa「ingbidpackages
,

・coordinatingequipmentorders
,and

●overseeingcablingcontractors'work
.

AboutComputingatStanford
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ConsultingisbyappOintment.Thereisnochargefortheconsultingservices,except
inthecaseofverylargeorextendednetworkprojects.Formoreinformation,call
Networkingat723-3909.

CommunicationServices,adivisionofNetworkingandCommunicationSystems,

providesinformationonorderingdatacommunicationlinkssuchastheGandalf

dataswitch,localareanetworks,ormodems.Formoreinformation,call725-HELP。

TheStanfordDataCenteroffersconsultingadviceabOutthesoftwareandservices

onitsIBM3090mainframeandabOuttheadministrativeapplicationsofcomputers.

Walk-inconsultingisfromlO:OOa.m.tonoonand2:00p.m.to4:00p.m.,Monday

throughFriday,attheConsultingOfficeinForsytheHa1LPhoneconsulting(723-

2046)takesplacefrom9:00a、m.tonoonand2:00p.m.to4:00p.m.,Mondaythrough

Friday.TheCONSULTcommandisavailableontheForsythemainframecomputer

foronlinequestions・

MicrocomputerUsers'Groups

Ifyouareamicrocomputerowneroruser,youmaychoosetojoinausers'groupto
learnfromandshareexperienceswithotherusersofyoursystem.Users'groupsthat
meetoncampusincludeoneforAppleMacintoshusersandoneforIBMPCusers.For
informationonotherusers'groups,callAIRat723-1055.

StanfordMacintoshUsers'Group(SMUG}ischarteredundertheASSU

(AssociatedStudentsofStanfordUniversity),soitisastudentvolunteer

organization.However,anyonewhousesanAppleMacintoshiswelcome,including

non-Stanfordpeople.Themembershipf㏄is$25ayeartomembersoftheStanford

communityand$35ayeartoothers.Itincludesadmissiontoallmeetings,one

softwaredistributiondisk,anewsletter,periodicbulkpurchasesofhardwareand

software,andotherbenefits(e.g.,memberscanpurchasesharewareprogramdisks

throughSMUG).OpentoallSMUGmembersarespecialinterestgroupsinavariety

ofareasincludingnoviceusers,development,music,anddesktoppublishing.SMUG

alsospOnsorsanelectronicbulletinboardconn㏄tedtoFIDOnetforthosewhohave

modems.TheregularSMUGmeetingisusuallyheldonthefirstMondayofeach

monthat7:00p.m.;admissiontonon-membersis$3.Formoreinformation,contact

SMUGat723-7684.

Stanford/PaloAltoPCUsers'GroupisalsoaffiliatedwiththeASSU.However,

anyonewhousesanIBMPCorcompatibleiswelcome,includingnon-Stanfordpeople.

Membershipis$10ayearforstudents,$25ayearforothers.ltincludesamonthly

newsletter,alibraryofpublicdomainsoftware、anelectronicbulletinboard,and

accesstovahousspccialinterestgroups.Thisusers'groupmeetsoncampusthelast

Wednesdayofeachmonth;meetingsareheldat7:30p.m.inTuringAuditorium,

PolyaHa1LFormoreinformation,contactBeverlyAltmanat329-8252.

UNIXSupportandDevelopment

AIRprovidesawiderangeofsupportservicesforownersofUNIXcomputers.The

servicesincludeacquiringcampus-widelicensesforwidelyusedversionsofUNIX,

distributingtheseversionsofUNIXforuseoncampuscomputers,andproviding

UNIXsystemmanagerswithStanfordspecificinstallationandsetupinstructions.

AIRprovidesadvicetoUNIXsystemmanagersabOutoperatingsystem,networking,

andsystemadministrationproceduresandproblems.ItalsoaddressesUNIXsystem

security,providingsecureversionsofUNIXutilities.AIRpOrtsanddistributessite-

licensedandpublicdomainutititysoftware,maintainselectronicdistributionlists

forUNIXinformationexchange,andcoordinatesUsenetnetworknewsdistributionto

thecampus.Theseservicesareparto臼heAIRinitiative,theStanfordProgramfor

UNIXDevelopmentandSupport(SPUDS).Formoreinfommation'contactLizHayes,

723-5457,ehayes@air,orFelixLimcaoco,723-4942,nd@air.

AboutComputingatStanf()rd 17
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SPUDSfurnishesadvicetoUNIXsystemsprogrammers ,andundertakessmalland

!argescaledevelopmentprojectstoenhanccthefunctionalityofUNIXi
mpl・m・nt・ti・ …C…e・tly

'm・1・ ・eff・ ・t・a・e・ ・g・i・gi・thea・eas・f・ec・ ・ity・nd

distributedservicesthroughSUNet.Forfurtherinformation
.contactDanK

olkowitz,723-5414,kolk@ajr.

InstructionalApplicationsDevelopment

ThroughtheCoursewareAuthoringToolsProject(CAT)
,AIRprovidesStanfordf

acultywith・narray・fauth・ ・i・gt・ ・1・whi・hmi・imizeth・p・ ・g・ammi・g・ff・ ・t

requiredtodevelopcourseware,i.○,instructionalsoftwaresupport .CATteam

mcmbcrsmeetWithfacultytodiscussandformalizethcircourscwareidcas
,d

eterminewhichtoolswouldbeappropriatefortheirapplications
,demonstrate

thesetools,andtrainthefacultyand/ortheirstudentprogrammerstousethem .

CATf・ ・thers・pP・ ・t・fac・1typr・1㏄t・with・ ・n・ ・lti・g・d・iceandp・ ・g・ammi・g

suppOrtforselectedprojectsusingCATdevelopmenttools 、

忠ぽ へ偲ss罐 、:隠aY6y願 蕊=㌫t£ 「認 識 。n、、n

竃翼翼《轄竃麗麗竃藷曇麗…i曇濡濡㍑=§ 臨 ・
Inaddition,thcrearetwodevelopmcntlabs:theCourscwareDevclopmcntLab

wh・refaculty・ ・d・t・d・ ・t・candevel・pth・i・apPlicati・n・andth・L・bf・ ・A・th・ ・il19

MultiMediaPrograms(LAMP)forfacultywhowanttodevelopvidcodisc-bascd

courseware.FacultyalsocanusetheInteractiveClasg .roomExperimcnt(ICE)

facilitiestodeliverthcircourscwaretostudents .

CommunicatingwithComputers

U・i・gac・mp・t…ft・ninv・1…c・mmunicati・g,i…,・h・ ・i・gi・f・m・ti…m・ng

computers・Forexample'youmaysendamessagefromyourmicrocomputertoyour

鑑 麟:瓢:蒜:㌫ 蹴 鵬 漂ぽ=:;蒜e「public

, .AbriefoverviewolcomputercommunicationatStanfordfol'10ws.TheAIRdocumcnt

U5in8ComputerstoCommunicateprovidesmoredetail .・Itdescribesthe
'

communicationaltemativesandthecommunicationscrviccsatStanford
,summarizcs

theequipment ,andsoftwarerequired,andlistsrcferencesformoreinformationand

assistanceLCopiesofthisdocumentarcintheAIRdocumcntracksonthcthirdfloor

of.SweetHall..

IfyouareusingacomputertocommunicateatStanford
,youareconnectedtoother

computersviaSUNet,theStanfordUniVersitYNetworkorviathetetephone

system.ComputersconnectedviaSUNethaveaccesstosuchservicesasfiletransfer
,'

remotelogjn,electronicmail,andvidcotransmissionforinstructionaltelevig
.ionand

・'imageretrieval
.Computersconnectedviatelephdneconnectionshaveaccesstosuch

servicesasfiletranSfer;remotelogin ,andelectronicmail.

UsingSUNettoCommunicate

Physically,SUNetisanetWorkofnetworks;localareanetw6rkswithinmost

;;瓢 器 間 ぽ 鵠:ζ1鷲浩。跳 黙:=;品t器 烈ぱwide
speedcommuniCρtionamongallo臼hecampuscomputersgenera|1yavailableto

18 AboutComputingatStanford
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facultyandstudents.Thenominalspeedofdatatransmissionisveryfast,usually

betweenlOO,000andlmillionbitspersecond.Onemillionbitspersecondtranslates

intoaboutIOO,000charactersoftextordatapersecond.Theactualspeeddepends

uponthesp㏄dofthecommunicatingcomputer.

TouseSUNet,aStanforddepartmentmustfirstinstallalocalareanetworkinits

buildingandthenattachitscomputerstothatnetwork.SUNetconnectionsfor

studenトowned,properly-equippedmicrocomputersareprovidedinanincreasing

numberof]ocations,e.g.,dormitoriesandclusters.Ifyouwouldliketoordera

SUNetconnectionortoobtaininformationoncurrentorplannedSUNetaccess,contact

NetworkingandCommunicationSystemsat723-3909.

NetworkingandCommunicationSystemshasdevelopedtwoprogramsfor

microcomputercommunicationwithon-campusmainframecomputersdirectly

connectedtoSUNet,e.g.、AIRmainframesWatsonorPortia.Theprogramsare:

SU-PC/IPforusewithIBMPCmodelsandSU-Mac/IPforusewithAppleMacintosh

computers.ForaStanforduser,acopyofSU-PC/IPorSU-Mac/IPwith

documentationcostb$10.OOatNetworkingandCommunicationSystems,723-3909.

TheStanfordDataCenterhasdevelopedSamson/IP,aversionofSU-PC/IPthat
featurescommandsforusewithForsythe.ItisavailableattheForsytheHall
InformationDesk.Samson/IPfortheMacintoshisunderdevelopment.

AIRpublishesguides,whichdescribehowUNIXsystemmanagersshouldconfigure

theirsystemsforcommunicatingviaSUNet.DistributedwiththeUNIXoperating

systemsfromtheStanfordProgrqmforUNIXDevelopmentandSuppOrt(SPUDS),

theguidesarealsofoundinthedocumentracksonthethirdfloorofSweetHa1L

EIectroniccopiesarealsoavailableviaanonymousftpfromAlleyn(36.83.0.22).

UNIXsystemmanagerscanaddressquestionsabOutUNIXsystemnetwork

configurationtoLizHayes,723-5457,ehayes@airortoFelixLimcaoco,7234942,

fkl@air.

UsingtheTelephoneSystemtoCommunicate

Stanford'stelephonesystempermitscommunicationbetweencomputersintwoways:

throughadial-upvoicelineorthroughacircuittotheGandalfdataswitch.For

moreinfOrmationonorderingastandardvoicelineforadial-upconnectionora

Gandalfconnection,contactCommunicationServicesat725-HELP.

TelephoneConnectionstoOn・CampusComputers:Youcanusedial-uptelephone

lines・toaccessmanyon-campuscomputers.Youmusthaveanaccountforthecomputer

youwanttoaccess,aproperlyequippedmicrocomputerorterminal,andastandard

telephoneline.Infomationistransmittedatspeedsrangingfrom300to2400bitsper

・secondor30to240characterspersecond ・

ListedbelowarethetelephonenumbersfortheAIRmainframecomputers(e.g.

Macbeth,Portia,andWatson)andForsythe,theIBM30900peratedbytheData

Center:・ ・ …

AIRmainframes: 723-8643(300,1200,0r2400bps)

723-8511(300,1200,0r2400bps)

.Forsythe: 723-8012(3000r1200bps)

η3-8㎜(2400bps)

TheAIRmainframesandForsythe.allowaccessat300bps,1200bps,or2400bps.

Thatis,datacanbetransmittedacrossthephonelineat30characterspers㏄ond

(300bps),120characterspers㏄ond(1200bps),or240characterspers㏄ond

－143－
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(2400bps),Formoreinlomahonaboutconnectingvia

contactAIRat723-1055.
adial-uptelephoneline,

G・nd・1fC・nnecti・ …Th・C・nd・lfd・t・ ・wit・h・11・w・ape…n・1・ ・mp・t・ …

tcrminaUocgtedoncampustoconnecttoStanford'scomputernetworks .This

conncctioniSmorerc!iableandfasterthanaconnectionviaadia1-uptclephoncline
.

1:鵠1`i㍑,t瓢s㌫:211t鵠1㍑ 黙 濡:㌃i鵬1(悪 霊 。P,;「
DataCenter'sIBM3090mainframecomputer

,itcanalsoconnectterminalstoother

campusmainframecomputers、

ElectronicMail

Oneofthcmostcommon|y-usedcomputercommunicationscrvices
,electronicmailis

availabletoStanfordfaculty
,students,andstaffwhousecomputersintheirworkor

study・Elect・ ・ni・m・i1・ ・c-m・il・ll・w・y・ut・ ・e・d・nd・ccei・ ・m…ag・ ・b・tw㏄ ・

computersoncampus,acrossthenation
,andaroundtheworld.Usingeloctronicmai1

::灘;蒜 劉;8瓢 二雅,㌫lephonecalls'anditallow・y・ ・t・keep

Youma¥useelectronicmailtokeepintouchwithacolleagueontheEastCoast
,to

・hec騨th・n・th・ ・d・p・rtm・ ・t・b・ut・nup・ ・mi・gmeeti・g
,・ ・t…kac・mp・t・ ・

麟;:9・瓢 ごt膿 碧ぽ ㌫ 、罐 ㍑ 器「、驚1㌫ご 。呈㌫ic
Fl・・e・amp1・'y・um・yp・ty…n・m・ ・・ …p・ ・c・mp・t・ ・m・ili・gli・t・ ・y・ ・toplc・

can「ecelvecampussupercomputlngnews・

Wh・ny・u・S・d・n・1・ ・t・・ni・m・ilmessag・t…m・ …
,y・ud…by・ ・i・g・ ・ftw・ ・e

calledamallprogram.Ithelpsyoucomposeyourmessage
.addressit,sendit

thr・ughth・m・il・y・t・m・andd・p・sititi・theclcct…i・m・ilb…fy・u・

correspondent.Followingisalistofthemostcommonly-usedelectronicmail

programsatStanford:

●

●

●

●

●

■

■

CMSMailisonIBM4300seriescomputersusingtheVM/CMSOperating

System,e・9・,CDRVMAandWatson.

ContactEMSisonForsythe,theDataCenter'sIBM3090computerusingthe

MVSOperatingSystem.

MHorMailHandlercanbeusedonAppleMacintoshandIBMPersonal

Computersystems.ItisavailablewithSU-Mac/IPsoftware(Version3
.Oand

alllaterversions).hisalsoavailablewithSU-PC/IPsoftwareforIBMPC
,XT

,AT,andPS/2systems(Version3。Oanda旧aterversions)、

畿 識 篇2織P㍑ ㍑n女 雛。玉9㌶ ρpe「at`"gsystem'・…'CSLI'

UNIXMAILandMHareoncomputersusingtheUNIXoperatingsystem
,

e.g.,Ararat,Polya,Portia,andSunworkstations .

と墨§聯;1§ 縣 」;1ξo澱1ご:譜gtheVMSOpe「ati"gSy・t・m'・ …'

WYLBURMaiいs・nF・ ・syth・'th・D・t・C・nt・ 〆・IBM3090c・mp・te・usi・g
theMVSOperatingSystem.

Fac旦ltyandstudentscanobtainfreeaccountsonAIRcomputersystemsforelectronic

mallpurposes.
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AIRconsultantscanprovideadviceandinformationabOutusingelectronicmail.To

findoutaboutobtaininganaccountormoreinformationabOutusingelectronicmail,

contactAIRat723-1055.

UNIXsystemmanagersneedingsystemassistanceinsettinguptheirsystemsfor

electronicmailcancontactLizHayes,AIR,723-57540rFelixLimcaoco,AIR,

723-4942.SendmailconfigurationfilesappropriatefortheStanfordenvironmentare

availableviaanonymousftpfromAlleyn(36.83.0.22).

ThedocumentsElectronicMailAcrossSUNetandOff-CamψusComputeアNetworkS

summarizetheel㏄tronicmailsystemstha"heStanfordcommunitycanuse.A

(?uickGuidetoElectronicMaildescribeshowtouseelectronicmailtocommunicate

withoff-campuscolleagues.Copiesareavailableinthedocumentracksonthethird

floorofSw㏄tHa1L

Buying,RentingandRepairingHardware

AsamembcroftheStanfordcommunity,youmaybuysomemicrocomputersand

workstationsatdiscountedpriccsoryoumayqualifyforastudentloanprogram.

Throughyouraffiliati()nwiththeUniversity,youmayalsoutilizeon-campus

alternativesforcomputerrental,installation,maintenance,andrepair・Infomation

aboutthcscopportunitiesfollows.

Microdisc:On-CampusDiscountProgram

Stanfordstudents,faculty、andstaffmaymake'personalpurchasesofselected

microcomputerproductsthroughtheStanfordMicrodiscplanattheStanford

Bookstore,Microdisccurrentlyoffersselectedhardwareandsoftwareproductsfrom

Apple,IBM,andNeXT,aswellasthird-partyhardwareandsoftware.Locatedon

thesecondflooroftheBookstore,Microdiscfeaturesacomputerdemonstration、area

forexperimentation,stafftoassistyouinchoosingacomputer,andanauthorized

Appleservicecenterthatofferswarrantyandnon-warrantyservice.Inaddition,

somevendorsperiodicallyofferspecialpromotionsonpackagesofhardwareand

software.Formoreinformation,dropbytheBookstoreorcall329-1217,Monday

throughFriday,9:00a.m.to5:00p.m,

AcademicdepartmentswishingtoplaceordersthroughMicrodiscshouldcontact

Procurementat723-1034formoreinformation.

EducationalDiscountsandStudentLoans

ManyvendorsoffereducationalprogramstouniverSityfaculty、staff,andstudents.

Theseeducationalprogramsmayincludesubstandaldiscountsorstudentcomputer

loanprograms・Ifyouareplanningtopurchasehardwareorsoftwarenotcarriedat

Microdisc,contactthevendordirectlytoinguireabouteducationaldiscountsorloans.

MicroageisanaltematesourceforthesameIBMproductsanddiscountsthat

MicrodiscofferstoStanfordstudents,faculty,andstaff.Microageislocateda口910

W.ElCaminoRealinMountainView,964-5555.tt、

TheAppleStudentLoan-to-OwnProgramisaplantohelpcollegestudentspurchase

Macintoshcomputers.Theprogramisdesignedprimarilyforparentsofstudentswho

donotqualifyfortraditionalstudentassistanceprogramsorneedtosupplement

fcderally-sponsoredaid.Toreceivemoreinformationortorequestanapplication,

callordropbyMicrodiscintheStanfordBookstcre,329-1217.

ZenithDataSystems'educationalprogramincludessubstantialdiscountstoStanford

students,faculty,andstaffandastuden日oanprogramsimilartothatofferedby
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Apple.Discountsrangefromforty-fivetofiftypcrcentoffattheHcathZenith

StoreinRedwoodCity.Formoreinformation、ca11365-81550rvisitthestoreat2001

MiddlefieldinRedwoodCity.

ComputerHardwareRe.ntal

CommunicationServicesFieldOperationsisagroupwithinNetworkingand

CommunicationSystemsthatprovidesrentalofpersonalcomputersandprintersfrom

Apple.BesidesafewterminalsandIBMPC's,someprintersfromHewletトPackard,

DEC,orIBMmaybeavailable.AsFieldOperationsfocusesincreasinglyonApple

products,itwillnotreplacenon-Applerentalequipmentthatwearsout.Formore

information,call723-0577.

Installation,Maintenance,andRepairofComputerHardware

Microcomputersandterminalsmayrequireinstallationordataconnectionserviceor

occasionalmaintenanceandrepair.Severalgroupsoncampusprovidetheseservices.

DataandVideoConnectionServices:NetworkingandComm皿icationSystemsis

thedivisionofInformationResourcesthatprovidesdataconnectionservicesto

SUNeいheStanfordUniversityNetwork.NetworkingandCommunicationSystems

instal|s,moves,andrepairsSUNetconnectionsforequipmcntsuchasmainframe

computers,terminals,microconiputers,andprinters.Fordetails,ca11723-3909.

CommunicationServicesisadivisionwithinNetworkingandComm皿ication

Systemsthathandlesallrequestsfordataconnectionservicesviatelephonelines

andtheGandalfdataswitch、Besidesmaintainingalltelephonevoicelines,

CommunicationServicesinstalls,moves,andmaintainstelephonedatalinesthat

connectequipmentsuchas .terminals,microcomputers,andprinterstomainframe

computers.Forinstallationrequests,contactyourdepartment'sStanford

TelecommunicationsRepresentativeorSTAR.Forrepairs
,calltheSystemsControl

Centerat723-1611.

MaintenanceandRepair:Twogroupsoncampusprovidemaintenanceandrepairfor

AppleMacintoshsystems.TheStanfordBookstoreprovidesAppleMacintosh

computermaintenanceandrepairscrvices,bothwaπantyandnon-warranty.For

moreinformation,contacttheBookstoreat329-1217.CommunicationServicesField

Operationsalsoprovideswarrantyandnon-warrantymaintenanceandrepairfor

App|eMacintoshfamilyofcomputers,printers,andotherrelatedperipherals.You

dropoffyourAppleequipmentforrepair.Ifyourequestit,oncetherepairis

finished,FieldOperationswilldeliverittoyoufreeofcharge.Formore

information,call723-0577.

Forasamplingofmaintenanceoptionsforap加ter
,personalcomputer,orteminal

fromothervendors,youmaywanttoconsultthenierルfaintenanceAlternativesfor

PersonalComputersandPeripherals.Foundinthedocumentsracksonthcthirdnoor

ofSweetHa1いhisfliercovcrsbothmaintenancecontractsandtime「andmatcrials

maintenanceservicesavailablefromoff-campusfacilities.

..

AcquiringSoftware

Withsoftwaresuchaswordprocessors,databases,andspreadsheets,youcan

accomplishmanykindsofworkonacomputer.Generally,whenyouuseaStanford

computersystem,thesoftwareyourequireisproVided.However,youmustpurchase

thesoftwareyouneedforyourownmicrocomputerorworkstation.
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Stanford'sSoftwareCopyingPolicy

Stanford'spolicyoncopyingcomputersoftwarestatesthat"unlawfulsoftware

copyingisnotpermitted."ThepolicyappliestoallStanfordfaculty,students,and

staffandPertainsequallyto"softwareformicrocomputers,minicomputers, ,

mainframes,oranyotherdevice!'Detailsaboutthepolicyarepresentedina

handout,GuidelinesandInfonnatゴononSoftzvareCoρyfη8・Includedisadescriptionof

yourrespOnsibilityasamemberoftheStanfordcommunitytocomplywithlawsand

contractualobligationsinconn㏄tionwithsoftware,andanoutlineofthesanctions

forviolation.Thesesanctionscanbeassevereasterminationofemploymentor

studentstatus,FbracopyofGu輌del輌nesand∬nformationonSoftwareCoρyゴnX,contact

AIR,SweetHal1,ThirdFloor,723-1055.Theguidelinesarealsofoundonlineby

typinghelpcopyrightinresponsetothe@promptwhenconn㏄tedtoMacbeth;or

Hamlet.Youdonotn㏄danaccountonthecomputer.

DiscountedMicrocomputerSoftware

DiscountedsoftwareformicrocomputersisavailablethroughMicrodisc,locatedon

thesecondflooroftheBookstore.ThisincludessoftwarefromApple,Clahs,and

MicrosoftfortheAppleMacintoshandsoftwarefromMicrosoftandLotusforIBM

PCsandcompatibles.SeeMicrodiscfortheirsoftwareproductandpricelists.For

moreinformation,dropbytheBookg.toreorcall329-1217,MondaythroughFriday,

9:00a.m.to5:00p.m.Stanfordstudents,faculty,andstaffcanmakepersona!

softwarepurchasesthroughMicrodisc,anddepartmentalsoftwarepurchasescanbe

madethroughMicrodisc.ToordersoftwarethroughMicrodisc,academic

departmentsshouldcontactProcurementat723-1034.

DcpartmentscanmakcdirectpurchasesofdiscountedsoftwareforAppleandIBM

personalcomputersystemsandafulllineofcomputersuppliesthroughStanford

CentralStorcs,330BonairSiding,723-9606.HoursareMonday.throughFriday,

8:00a.m.to4:30p、m.AllpurchascsmustbechargedtoaUniversityorHospital

account.

ThroughElectrica]Engin㏄ringStores,Stanfordstudents,faculty,andstaffcan

purchasediscountedsoftwareandcomputersuppliesforuseinUniversityresearchor

academicprograms.Paymentisbycash,check,orchargetoaUniversityor

Hospitalaccount・YoucanstopbyEEStoresintheElectricalResearchLaboratoryor

ca11723-1791.HoursareMondaythroughFriday,8=00a.m.to4:30p.m.

Manyvendorsdooffereducationaldiscountstofaculty,students ,ahdstaff.
Therefore,ifyouareconsideringpurchasingpersonalpurchasesofsoftwarenot

availablethroughMicrodisc,contactthevendordirectlytoinquireaboutdiscounts.

SoftwareLicenses

AIRparticipatesinthenegotiationofsoftwarelicensestoaidtheStanford

communityinidentifyingsoftwareavailableatacostsavings.Licensesrangefrom

thosethatallowStanfordfaculty,staff,andstudentstoacquirecommercially-

availablesoftwarefortheirpersonalusetothoseforsoftwareusedoncampus

mainframecomputers.Licensesareavailablef()rsoftwareusedonmicr㏄omputers
,

forUNIXoperatingsystemandutilitysoftware、andforsoftwareusedonDEC

computers.FordetailsabOutsoftWarelicensesatStanford,contactAIR,723-1055.

MierocomputerSoftwareLicenses:TheStanfordBookstore;hassitelicensesfor

thefollowingmicrocomputersoftware:

●

●

NotebookIIfromProTem,atextDrienteddatabaseforIBMPCs;

PCTeXfromPersonalTeX,Inc.,acomputertypesettingprogramforIBMPCs:

AboutComputingatStanfbrd
－147一



● TeXtUresfromBlueSkyResearch,acomputertypesettingprogramforApple

Macintoshcomputers;

TheseprogramsareavailableatMicrodiscintheStanfordBookstore .Youcansee
demonstrationsofthesoftwarethere.Fordetails ,contacttheBookstoreat329-1217.

StanfordUniversityhasasiteIicenseforthestatisticalanalysispackageSASPC .

SASPCruns皿dertheDOSoperatingsystemonIBMPC'sandcompatibles .Afull

functionstatisticalpackage,SASPCisacompleteimplementationoftheSAS

systemavailableonothermainframecomputersoncampus.Thefollowingproducts

areincludedinthesitelicense:BaseSAS,SAS/Stat
,SAS/Graph,SAS/IML,SAS/FSP

,SAS/ETS,andSAS/AF.Microdischandlespurchasesofthelicense,and

AIRdistributesthesoftwareandcoordinatesupdates.Thelicensemustberenewed

annually.Fordetails,contactJanetLasher
,AIR,723-1518,janet@air.

UNIXOperati.ngSystemandUtilitySoftware:AIRacquirescampus-widelicenses

forthemostpopularreleasesofUNIX;currently、theseare:SunOS
,ULTRIX,IBMAOS

4.3,theNeXTOS,AppleA/UX
,Berkeley4.3.Generally,AIRhandleson-

campusdistributionofthedifferentflavorsoftheUNIXoperatingsystcmand

utilitysoftware.Licensingarrangementsincluderightstonewoperatingsystem

releases.AIRalsodistributesimpOrtantsitelicensedandpublicdomainutility

softwareforUNIXsystems.Forlicensinginformation,contactCathySmith
,723

-4378
,csmith@air.

SoftWarefromDEC:InformationResourceshasmadearrangementswithDigital

EquipmentCorpOration(DEC)toparticipateinthreeDECprogramsthat

significantlyreducethecostsofDigitalsoftwarefortheVMSandULTRIX

enWrOnmentS:

・TheCampusSoftwareLicenseGrantProgram(CSLG)

.TheEducationMarketBasket(EMB)

・TheEducationSoftwareLibrary(ESL)

TheCampusSoftwareLicenseGrantProgramgrantslicensesformorethan160VAX

softwareproductsatnochargetocampusownersofDECcomputers .Thelicense

pOrtfolioincludestheVMSoperatingsystem,andVMSandULTRIXlayered

products.TheULTRIXoperatingsystemisalsograntedtoVAXprocessorsunder

Stanford'sAT&TsitelicenseagreemenしTheEducationMarketBasketincludes

manyadditionalIicensesnotincludedintheCSLG .TheEMBoffersprogramlicenses

atspeciallyreducedprices.TheCSLGandEMBprovidelicensesforVAXsoftware>

media,documentationandsuppOrtfcrthelicensedsoftwareproductsareavailable

認 識 霊,器u㌫ 吉:蒜 瓢 、1瓢 凱誼epu「chaseof

TheEducationSoftwareLibraryprovidesmedia,documentation
,support,and

softwareupdatesfor42VAXsoftwareproductsincludingtheVMSandULTRIX

,VAXcompilers,andmanyVMSlayeredproducts.operatmgsystemsCampusDEC

computersmaybeenrolledintheESLforaverymodestannualsubscriptionfee

whichvariesdependingonthecentralprocessingunittype .Enrollmentprovides

accesstosoftwaremedia,includingupdates
,localtechnicalsupportwithaccessto

DigitaltechnicalsuppOrt,anddocumentationpurchasesata50percentdiscount 、

ManyStanfordDECcomputerownersarealreadytakingadvantageofthese

programs,enablingthemtorunnewprograms,andnewerversionsofoldprograms,at

veryreducedcosts・TojoinorfindoutmoreabOuttheseprograrns
,VMSsystemowners

cancontactMikeDurket,StanfordDatqCenter
,723-2866,gg.mpd@forsythe:ULTRIX

systemownerscancontactCathySmith,AcademicInformationResources
,.723-4378,

csmith@air.
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SoftwareDistribution:TheOfficeofTechnologyLicensing

TheOfficeofTechnologyLicensing(OTL)proVidesameanstodistributesoftware

createdbyStanfordfaculty,students,andstaff.Currentlythereareapproximately

75programsdistributedthroughOTLinthefollowingmanner.

TheSoftwareDistributionCenterhandlesdirectlicensingofsoftwaretoacademic
andcommercialorganizationsforinternaluseonly.Thecentermaintainsacatalog
ofStanfordsoftwarecurrentlyavailable.Italsoprovidesdistribution,tape

production,mailings,appropriatelicenseagreementsandotherservices.Ifyouare
interestedinutilizingtheSoftwareDistributionCenter'sservices,pleasecontactJane
McLeanatOTL,723-06510rviaelectronicmail,cs.jm1@forsythe.

CommerciallicenscsallowacompanytodistributeStanfordsoftwareasoneofits

ownproducts.Thcformthatdistributiontakesdependsontheagreementreached

withthecompany.Thecompanymayprovidet㏄hnicalsupportandmarketingor

supplementitwithothercommercialapplicationprograms.Inreturnfortherightto

distributethesoftwarecommercially,aroyaltybearinglicenseagreementis

arranged.Formoreinformation,contactDaveCharronatOTL、723-0651,0rvia

electronicmail,ca.dav@forsythe.,

Lil)raryComputerServices

TheStanfordUniversityLibrariesprovideseveralcomputerizedservicesforfaculty

andstudents.

Socrates

SocratesisthecomputerizedonlinecatalogoftheLibrariesofStanfordUniversity.
ItcontainsrecordsofapproximatelyhalfoftheLibraries'collections:allitemsin
theMeyerMemorialLibraryandrecordsforitemsacquiredsince1973fortheGreen
Libraryandbranchlibraries.Italsoholdsrecordsofmaterialsacquiredsincel977
inthecoordinatelibraries:theHooverInstitutionLibrary,theJackSonBusiness
Library,theLaneMedicalLibrary,andtheRobertCrownLawLibrary.TheSU
Librariesareworkingtoaddrecordsforpre-1973acquisitionstoSocrates.

SocratesisavailablethroughtheFoliosystem24hoursaday,exceptforearly

mominghoursonweekendsandThursdays.ThroughtheFoliosystem,youcan

electronicallymailorcopySocratescitationstomostothercampuscomputers.You

canalsoprintcitationsorsavethemtoadiskonyourmicrocomputer.

SocratesterminalscanbefoundatGreenandMeyerLibraries,allthebranch

libraries,theLawLibrary,andtheHooverInstitutionLibrary.Socratesterminals

area:ways!oggedontoFolioandreadytousc.Currently,thereareprinting

facilitiesatGr㏄nandMeyer.YoucanalsouseapersonalFolioaccounttosearch

Socratesfromterminalsormicrocomputersinyourhomeoroffice,orin.public

terminalareasoncampus.ToobtainaFolioaccount,presentyourStanfordIDatthe

servicedesksinthelibrarieswhereSocratesterminalsarelocated.UseofSocrates

isfr㏄totheStanfordcommunity.

AlthoughSocratesisself-teachingandeasytouse,theLibrariesprovideworkshops
forfacultyandstudentstolearnabOutthesystem.GreenLibraryoffershands-on,
introductorySocratesworkshopsusingAppleMacintoshcomputersandaworkshop
foradvancedSocratgsusers.Otherlibrariesoncampusalsoprovideintroductory
Socratesinstructiononaone-to-oneorgroupbasis,uponrequestoraspartofa
scheduledseries.Formoreinformation,contacttheGeneralReferenceDepartmentat
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GreenLibrary,725-1065.Socrates:AしrserGuidetotheOn～ineCata～080ftheStanford

Librariesandatwo-pageReferenceGuidetoSocratesareavailableatlibraryreference

andservicedesks、

ComputerSearchService

TheComputerSearchServiceprovidesfaculty,students,andstaffwithaccessto

hundredsofdatabasescoveringvirtuallyallfields--engineeringandtechnology
,1ife

andphysicalsciences,socialandbehavioralsciences
,humanities,business,law,and

currentevents.Thesedatabasescontainreferencestojournalandnewspaperarticles,

t㏄hnicalrepOrts,conferenceproceedings,patents,dissertations
,governmentd

ocuments,books,andstatistics.Manydatabasesincludesummariesofitemsand

someofferfulltext.Oftenyoucanhaveyourresultsdownloadedtoamicrocomputer

diskette.Youroptionsforaccessincludesearchesof:

●

●

●

onlinedatabasesthatthelibrarystaffdoforyou ,
onlinedatabasesthatyoudoyourself,and

CD-ROM(CompactDiskReadOnlyMemory)databasesthatyoudoyourself .

Costsforthesesearchesvary;somesearchesarefree,somecosta$5flat-fee
,and

othersarebasedonaslidingscale.TheSupportforOnlineSearchin9(SOS)program

enables】ibrarystafftoaccomplishanonlinesearchonanytopicforqualified

Stanfordstudentsforaflat-feeof$5.Toqualifyforthereducedrate
、studentsneed

tocompleteaformandobtainthesignatureofafacultymemberwhoatteststhat

thesearchisinsupportofthestudent'shonor'sthesis
,master'sthesis,dissertation,

orothersignificantresearch.Theseformsareavailableatmostlibraries .

UnlimitedonlineaccesstothePhysicsBriefsdatabaseisfurnishedfreeofcharge

throughthePhysics,Engineering,andEarthSciencesLibraries .Onlineaccesstothe
ChemicalAbstractsdatabaseisprovidedbytheChemistry ,Engineering,andEarthS
ciencesLibrariesat15percentofthenormalcost .

MeyerLibraryoffersafree,easy-to-use
,do-iトyourseMonlineoptiontoStanford

studentsandfaculty.Over70databasescoveringawiderangeofsubjectareasare

availableforsearchingonasystemcalledKnowledgeIndex .Thereisa]imitof

threethirty-minutesgarchappOintmentspcrquarter .Manylibrariesofferfree,

easy,do-it-yourselfaccesstoCD-ROMdatabasessuchasDissertationAbstracts
,M

odernLanguageAssociationBibliography
,Medline,LifeSciencesCollection,

LcgalTrac,Hydrodata,IEE/IEEEPublications,NTIS,andERIC.Hoursof

availabilityandlengthofsearchappo加mentsvary .Librarystaffthroughout

campuSortheDatqandInformationServicesLibrarianatGreenLibrary

(725-1・054,cn.dat@forsythe)cananswerquestionsabOuttheComputerSearchScrvice.

AcademicDataService

'

tt '

.The.AcademicDataScrvice(ADS),ajointendeavorofStanfordUhiversityLibraries
,(SUL)andAcademiclnformationRcsourccs(AIR),isaco6rdinatedscrviccprogram

・fortheacquisitionanduseofresearchmaterialsinmachine -readableform .Overa

periodOfyears,SULhasacquireddiversedatafortheStanfordcornmunityfromthe

.Inter-unlversityConsortiumforPoliticqlandSocialResearch(ICPSR),theRoper
'Center

,otherdataarchives,andgovernmentagencies.Therearenowmorethan7∞

datafiles.Theycoverawiderangeoft6piesandtimeperiodsandincludecensus

records'el㏄tionreturns,publicopinionpolls
,andinternationalfinancialstatistics.

AlldatafilesobtainedbySULarelisted.in.Socrates,theonlinecatalog.

Stanfordfacultyandstudentsmayaccessthemachine-readabledatafileSofthe

縮 蹴 蒜 蒜 、::罐㍑罐 麟 。鷲翻 灘 畠.s:::asSAS
completedetailsabOutlocatingandusingADSdatafiles ,seethedocument,
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AcademicDataServiceUsεrs'Guide,availablefromtheGreenLibraryReferenceDesk

orthedocumentracksonthethirdfloorofSweetHall.FormoreinformationabOut

theAcademicDataService,calほddyHogan,GreenLibrary,725-1054,

cn.dat@forsytheorFelixLimcaoco,AIR,723-4942,fkl@air.

OnlineInformationSources

AtStanfordthereareavarietyofinformationsourcesavailablethroughmainframe
computers.Thesesourcesprovideaneasywaytoshareorobtainavarietyof
informationandtocommunicatewithotherconiputerusers.

Folio

FolioisanonlinesystemthatgivesStanfordfaculty,students,andstaffeasyand

convenientaccesstoavarietyofinformationatStanford.Fblioisavailableonthe

Forsythecomputerallday,everyday.Itgivesmoreup-to-dateandcompleteaccess

toinformationthanispossibleintraditionalpaperfiles.Althoughexpertscanomit

them,instructionsguidenovicesateverystep.

Folioincludesthefollowingfilesofinformation.Newfilesareaddedperiodically.

●

●

Socrates(OnlinecatalogoftheLibrariesofStanford)

OtherBibliographicFiles

HBR AbstractsandfulltextfromrecentarticlesintheHarvard

BusinessReview

HooverPosters HooverPosterCollection

・

●

●

IRNewsletters

MLKBibliography

Reserves

StanfordBookstore

ArticlesfromvariousInformationResourcesnewsletters '
includingSρ εaki'ngofComputersandAroundtheO折cε

MartinLutherKing,Jr.,bibliography

ReservedreadingatMeyerLibrary

CaセalogoftheStanfordBookstore

Acaqemic/Advisin琴Files

Awards
CourseGuide

FaCtiltylnterests

Odyssey

StudentACtiVities

Graduateahdundergraduatescholarshipsandfellowships

ASSUCourseGuide

ResearchinterestsoftheStanfordfaculty-

StudentinternshipsandresearchopPOrtunities・

Voluntarystudentorganizatioris・

GeneralPublicInformation

CommunityInfO
Investments
PBS
Off-CampusHousing
PublicEvents
StudentJobs

SerVicesavailabletoSanMateoCountyresidents
StanfordUniversityinvestmentinfbmation

JobopPortunitiesbulletinforstaff
Ofkampusrentalhousinglistings

Publiceventscalendar

JobsavailabletostudentsonfinanCialaid

一151一
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YoumaysearchthcseinformationfilesatpublicFolioterminalsin:

●

●

●

●

●

●

●

●

mpstcampuslibraries,

theCareerPlanningandPlacementCenteronWhitePlaza
,

theOff-CampusHousingOfficeinOldUnion
,

thePublicServiceCenterinOwenHouse
,

theStanfordBookstore、

theUndergraduateResearchOfficeinSweetHall
,

theUndergraduateAdvisingCenterinSw㏄tHal1
,and

BechtelInternationalCenter.

Yg・canals・useaf・eePers・n・IF・li・Acc・untt・1・g・ ・t・F・li・f・ ・mt・ ・mi・ ・1・
,

mlcrocomputers,orworkstationsinyourdorm
,home,oroffice,orinpublicterminal

areasoncampus.ToobtainaFolioaccount
,presentyourStanfordIDatoneofthe

locationslistedabove,orattheservicedeskatmostcampuslibraries
.

FolioisacooperativeeffortbetweenInformationResources
,theLibrariesof

書1:當:1㌫ 濡;s譜 漂 ご漂 ㌫;「m・ti・n・b・utF・1i・'…tac・T・ny

On-CampusElectronicBulletinBoards

Elect・ ・niFb・ll・ti・b…d・'・ftencall・dbb…d・
,・ff・ ・ac・ ・v・ ・i・ntw・yf・ ・y・ ・t・

comm
.unicatewithothers-acrosscampusoracrossthecountry.Youcanuseelectronic

P・11・!i・b…d・t…nvey…bt・i・i・f・ ・m・ti・n・bO・t・1m・ ・t・ny・ ・bjO・ty・u・ ・uld
Imaglne.Electronicbulletinboardsarcsimilartonon-computerizedbulletinboards;

theybothallowyoutorcadorpostnotices .Butelectronic'bulletinboardsoffer

greaterfreedom:wherevcrthercisaterminal,microcomputerorworkstationthat

conne・t・t・St・nf・ ・dU・iversity'・c・mp・t・ ・n・tw・ ・k・
,th・b・ll・ti・b…d・ ・m・ ・t・y・ ・.

AwidevarietyofbulletinboardsareavailableviaStanford'scomputernetworks
.

6鵠 蕊 縞 霊棚瓢:麟 ㍑:「9閑麗 。器=㌫ 瓢:,、n
bOardonaTOPS-20systemoperatedbyAIR

,typehelpbboardinresponsetothe@

prompt.TofindouthowtoaccessabulletinbOardontheForsythecomputer

濡 蒜 蹴 蒜1乱:膿 二願 酷 ㌶=,:。 ㌫9蒜h,
departmentorsystemadministratorresponsibleforthemainframe .

Therearetwopopularbboardsystemsoncampus=SUbboardsandUsenetbboards .

欝灘1撒櫨 襟 　糠 撒 欝欝lli・
●SU<omputersCopmentsorquestionsconccrningcompute醐ware

andservices

●

●

●

SU-Events

SU-lobs

SU-Macintosh

Announcementsofseminars ,concerts、andotherevents

onotoffcampus

Helpwantedandofferedlistings

Questions,answers,commentsontheAppleMacintosh

28 AboutComputingatStanford
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●SU-Market Itemsforsale;commentsonmerchantsandservices

●SU-Etc NoticesnotappropriateforotherSUbulletinboards

UsenetBboardSystemlUsenetisaworldwidecomputernetworkforUNIXsystems.

ItsbboardsystemlsavailablethroughStanfordUNIXsystemssuchasPortia.The

wayyouaccesstheUscnctBboardSystemvaries,dependingonwhichUNIXsystem

youareusing.ToacccssthisbboardsystemonPortia,typernatthePortia>prompt.

ThroughUsenetyoucanaccesssome600bbOards(alsocallednewsgroupsonUNIX

systems),whichcoverawidevarietyofinformation.Forexample,thecomptopic

areacoversdiscussionsrelatedtocomputerissues.ExamplesofbbOardsunderthe

compareaare:comp.sys.sunandcomp.unix.ultrix.Thesebboardsarerelatedto

discussionsofSunworkstationsandtheUltrixoperatingsystem,respectively.Note

thatitispossibletoaccesstheSUBboardsystemthroughthesutopicarea.

Consortia

ThisasamplingoftheconsortiainwhichStanfordUniversityholdsmembership.It

isnotintendedasanexhaustivelist.

AppleUniversityConsortium(AUC)

BeguninDecemberl983,theAUCconsistsof33collegesanduniversitieschosenby

AppletointegratetheuseoftheMacintoshcomputerintohighereducation.Besides

Stanford,theconsortiumincludesschoolssuchasCarnegie-Mellon,Harvard,

Dartmouth,andtheUniversityofChicago.

AUCmembersexchangeinformationabOuttheirMacintoshdevelopmentactivitieson

campusandcomparewaystointegratemicrocomputersintotheacademiccurriculum.

AtStanford,equipmentandsoftwareprovidedbyApplethroughtheAUChave

allowedthefac山ytoauthorinstructionalmaterialsonmicrocomputersandstudents

tocompleteclassassignmentsrequiringtheuseofmicrocomputersoftware.Formore

informationabouttheAppleUniversityConsortium,contactAIRat723-1055.

DECUniversityVAXstationConsortium

StanfordisamemberoftheDECUniversityVAXstationConsortium.Itisaforum

bywhichuniversitiesexpresstheirneedsintermsofDigitalEquipment

Corporation'sVAXstationproductdirection・AsaresultofStanford'sparticipation

inthisconsortium,academicdepartmentscanpurchaseDECworkstationsoffthe

Consortium'spricelist.Thislistreflectsaveragesof50percentdiscountonregular

retailpricesforbothVAXstationsandDECstations.Fordetails,CallAIR,723-1055.

EDUCOM

Foundedinl964,EDUCOMisanon-profitconsortiumofoversOOcolleges,

universities,andotherinstitutionscommittedtotheintroduction,use,and

managementofinformationt㏄hnologyinhighereducation.EDUCOMisfundedby

membershipdues,servicefees,andgrantsfromfoundations,corpOrations,and

government.TheorganizationisgovernedbyamembercouncilandabOardof

trustees,andmaintainsastaffinPrinceton,New]ersey.

AsamemberofEDUCOM,Stanfordcantakeadvantageofservicesthatincludean

EDUCOMConsultingGroupthatprovidesevaluationandrecommendationonusesof

informationtechnology;theBITNETinternationalcomputer-to-computer

－153－
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communlcatlonsnctworkforhighereducationandresearch;andtheactivitiesofthe
EducationalSoftwareInitiative,aseriesoftaskgroupsworkingtowardthe
cncouragcmentofcducationalsoftwaredcvelopmentusc,softwareaccessibility ,and
theeffectivedcliveryandpricingofinstructionalsoftware.

Inter-UniversityConsortiumforPoliticalandSocialResearch

(ICPSR)

Stanfordisoneof300memberso臼CPSR
,whichis.headquarteredattheUniversity

ofMichiganinAnnArbOr.Formorethantwodecades、ICPSRhasservedsocial

scientistsaroundtheworldbyproviding:

● acentralrepositoryanddisseminationserviceformachine-readablesociaI

sciencedata;

●

●

trainingfacilitiesinbasicandadvancedtechniquesofquantitativesocial

analysis;and

reラou『cesthatfacilitatetheuseofadvancedcomputertechnologybysocial

SClentlsts.

Asaninstitutionalmemberoftheconsortium
,Stanfordcanrequestdatafilesand

CodCbooksfromICPSR'sextensivetapearchiveandcansendrepresentativesto
lnstltutesandworkshopsinAnnArbor.Formoreinformation

、contacttheStanford

ICPSRliaison,EddyHogan,GeneralReferenceDepartment ,GreenLibrary,7254054,

cn・dat@forsythe.

、

,.・

句

'

1
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videotapes,instructional,SUNet14
virusinfections15
VM/CMS7,13,24
VMSMail20

Watson7,19,26

WYLBUR7

WYLBURMail20

XWindowSystcm13、15

YOW∫18

Zenitheducationalprogram21
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STRATEGYFORWINNING

)
、、,・'AppliiedLeamingistheworld'slargest

・
.trainlngorganization.Ouruniquecombination1

・ofconsultingservices
,CoUrSewareand

'
..cUstomdevelopmentcapabilitiesdeyelopsthe

、'tskillsnecessarytoimplementourclients'

Strategicobjectivgs.
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PERFORMANCETHROUGHPEOPLE
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Ascompetitionintensifiesinthe1990s,fueled
byagrowingworldwidemarket,investmentin

peoplewillbeamajorcontributortogaining
competitiveadvantage.

Morethaneverbefore,employeeswil|needto
bereadytoperformtoastandardof
excellencefortheircompaniesand
customers.Organizationswillneedtouse
theirtechnologytoachievethatcritical
advantageoverrivals-bymakingiteasierfor
customerstodobusinesswiththem,by
improvingtheirqualityofserviceandby

paringdowntheiroperationalcosts.Inshort,
thechallengefacingbusinessandindustryis
oneofcompetitivereadiness.Applied
Learningworksinpartnershipwithclientsto
developavisionforthefuture-avisionthat

providesthestrategiesandmethodsto
ensuretheirreadinesstocompeteandto
improvetheirperformancethroughpeople.

``'nfbrmationtechno'ogy∫sa～ ◎o'～hatkeeps

μsaheadofthecompetition.Aρ ρ"edLeam∫ ηg

helF)St/skeepPacevvithf力 θ わ∫9力demands

weρ'aceoηourcomputersaηdourdafa

proc白ssingprofess'oηa's.Aρ ρ"edLearning's

interaCt'VeVideOdiSC'nStrUCt'On力eな)SUS

prov'dethebesfaηdfastesttrainingtorour

aρ ρ〃cationsprogrammers!'

TransamericalnsuranceServices
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THEAPPLIEDLEARNINGSOLUTION

Aneweconomicframeworkisemerging .ltis

dominatedbyashifttoaserviceeconomy

wherethescarceresourcewillbeknowledge'

ratherthanpeople.

Theevidenceisoverwhelmingthatpeopleare

thedrivingforcebehindeconomicgrowth .

Unfortunately,toomanyworkerslackthe

skillStoperformmoredemandingjobsand

haven'tyetacquiredthenewskillsnecessary

toreplacethosethatareoutdated .lnother

words,ourabilitytocompeteisthreatenedby

inadequateinvestmentinhumancapital .

AppliedLearningspecificallytargetsthis

problem・Wehelpclientsmoveawayfroma
``fragmented"

approachwheretrainingisa

peripheralactivity,toa``focused"apProach

wherethedevelopmentofpeopleisthe

lifebloodoftheorganization.

Thisapproachemphasizesthatmuchofthe

trainingisdoneintheworkplace ,with
learningbecomingatotallycontinuous

activity.Linemanagersandindividuals

themselvesassumethemainresponsibility

fordevelopment,whiletrainersadoptawider

roleasagentsofchange.

lmprovedperformancethroughpeopleis

madepossiblebyouruniquecombinationof

consultingservices,coursewareandcustom

developmentcapabilities.AppliedLearningis

1heworld'slargesttrainingresource,working
mpartnershipwithover7000clientsthrough

anetworkof81worldwideIocations.Weare
ideallypositionedtoensureyourpeoplehave
theskillsofexcellenceandyourorganization

achievesastateofcompetitivereadiness .
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"WbturntoAρ ρ〃edLeam'η9ωheな)US

increasetheproductiv'tyo'ourhumanand

caρ'ta'resources.Aρ ρ〃edLeam'η9わund

wカafsk〃1sweηeeded,bμ 〃ttrainingcentersin

～θwYprkaηdC力 ∫cago,aη("skeep加9肋em

On,ltaigetW'thOη －S'feた 碧C〃t'eSmaηagemeηf

COηSμ'tants.Theyarehelpingusreachakey

S拍 「eρ'CgOaた
.rPaximiz'η9・ur而esfmeηr'ηt

eCh'nb'ogγ"
隻

DeanWittθr

SKILLSFORTHEFUTURE

TheAppliedLearningprogramincludesan

outstandingrangeofinteractivecoursewareto

helporganizationsgetthebestreturnon

investmentinpeopleandtechnology.A

partnershipwithAppliedLearninggivesyou

theopPortunitytoaccessourstate-of-the-art

traininglibrary-over10,000hoursoftraining.

Thisresourceisdesignedtobridgealmost

everyskillsgapinyourorganization.

TechnologyManagement-aninnovative

rangeoflnformationTechnologyperspectives

tosparkthevisionofseniormanagement.

TheseriesincludesobjeCtiveinformation

aboutnewtechnologies, .planningtechnology

strategiestomeetbusinessobjectivesand

equipPingyourorganizationtotake

advantageofthechangesinIT.

lnformationProcessingSkills--adynamic

seriestobuildskillsineverydisciplineinthe

informationprocessingenvironment.This

unrivaledselectionofcourseswilltriggerthe

fasterandmoreeffectiveimplementationof

yoursystems.

EndUserComputing-trainingtosatisfythe

demandsofbothadvancedand

inexperiencedusersineverydepartmentin

yourorganization,usingITtoimprove

productivityandperformance.

HumanResou「ceDevelopment-coursesto

develop』individualstotheirhighestpossible

performancelevel.』Practicalandlively

trainingcoveringmanagementand

supervisoryskills,salesandmarketing,

interpersonalandbusinessskills.

ManufacturingandlndustrialSkills-

trainingtocutthetimeittakestomanufacture

aproductandtointegratequalityintoevery

aspectofproduction.
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TECHNOLOGYBASEDTRAINlNG

Thepersonalcomputeronmanydesks
,the

mln卜computerservingvariousdepartments

andthemainframeattheheartofthe

organizationarepoisedtoprovidethepower

totransferskillsdirectlytoeachlearner .

AppliedLearningisaworldleaderinthe

developmentofτechnology・BasedTraining-

lnteractiveVideoInstruction(IVI)and

Computer-BasedTrainin9(CBT) .These

techniquesarecollectivelyknownasDistance

Learningbecausethereisnoneedforan

|nstructortobethereallthetime .

AppliedLearninghaspioneeredthe

apPlicationofthelatestinteractivetechnology

tolearningandwearecommittedto

malntalnmgthisposition .Ourproduct

developmentincludesconstantmodifications

andrefinementsthatextendfarbeyondthe

initialreleaseofcourses .

Soundinstructionaldesignbyourteamof

over250trainingandsubjectexpertsensures

thatthetrainingachievesitsoblectives .Asix-

stepproductdevelopmentprocessandquality

assuranceteamcertifieseverycoursefor

accuracyofcontentandsoftwareintegrity .

lnadditiontoourin-houseexpertise ,AppliedL
earninghasestablishedrelationshipswith

acknowledgedsubjectandindustryexperts .

Thisresultsinaconstantfldwofhighquality

DistanceLearningcoursesthatre刊ectthe

changingskiilsrequirementsofourclients .
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ABETTERWAYTOLEARN

PERSONALIZEDOfferseachindividuala CONSISTENTGuaranteesuniformityot

personaltrainingPathby trainingthroughoutthe
aSSeSSingeXiSting organization.Ybur

knowledge-sothey
,.

meSSageISCOmmUnl・

don'tgetoutoftheir catedinthesameway

depthorgooverground everytime.
alreadycovered.

lNTERAσ 「IVESimulateslive lNVOLVINGEmploysarangeof
experienceswith effectsnotpracticalwith

opPortunitiesfor anyothersingle
exerciseandpractice. presentation(moving
Errorsaremadein pictures,stillpictures,
simulatedsituations,not voices,musicand

realones. graphics).

EXCITINGCombinestheflexibility MEASURABLEProgresscanbe
ofcomputerswiththe evaIuatedandresults

impactoftelevision. measured.

COSTEFFECTlVEBasedontheprincipleof

learningbydoing-so

employeeslearnfaster

andretainmore.

"WedevelOpedatrainingρathわreacわ ∫Ob

aηd/ookedf()rsu'tablematerialtosuρportit.

DiStanCeLearningiSOneOttわeteChniqUeSwe

usetode'iverthetrainingwe'vese'ected.∫t

a"OWSUStObe"eXめ'e-SOmeOηeCaηarriVe

oη ルfondaymorningaηdstarttrainingby

Mondayafternoon-regardlessoftheirski〃s

/eve/.Aρ ρ〃edLearningprovedtohavethe

beStcourseware 、aηθ ρrOv'dedas～roηgteam

fO口e卿ssef1ζ αρ"

FordMotorCompany
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CONSULTINGSERVICES

TheConsultingServicesdMsionhelps
organizationstodevelopavisionforthefuture .

Wedesignperformancestrategiesandbuild
trainingProgramstomeettheoverall
objectivesoftheorganization ,toimplement
theresultingchangethrougheach
departmentandtoimprovetheperformance
ofeachindividual.

NewWaysotThinking-ConsultingServices
identifiesthecultureandattitudechanges
necessarytoaccommodatenewwaysof
workingandtoimproveperformancethrough

people.

NewWaysofWorking-Weenableyouto
implementandmanagethechanges

throughouttheorganizationbygaining

department・wideadoptionofchangethrough

thecommitmentofeachindividual .

NewWaysofTraining-Weareuniquely

placedtodesignanddeveioptailor-made

trainingProgramstoclients'specificneeds .

Thisunrivaledpositionispossible 、becauseof
our20yearsexperienceofbuildingstate・of-

the-arttrainingsolutions.

一 正70一
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INITIATIVESFORCHANGE

＼

ThroughourworkwithFortune1000
corporations,AppliedLearninghasanin-
depthperspectiveonthebusinesschallenges
facingorganizationstoday.

Weknowhowcorporatetraininginitiatives
canbeusedtofulfillaplannedstrategy
becausewehaveathoroughunderstanding
ofourclientsandthemarketsinwhichthey
operate.FinancialServices,Manufacturing,
Retailing,GovernmentandtheITsectorare

justsomeoftheareaswhereApPlied
Learninghasdesignedavarietyofbusiness
solutions.

AppliedLearningconsultingteamsworkin
closepartnershipwithclientmanagementto
developthetechnology,skillsand

organizationalstrategiesneededfortotal

performancereadiness.

Bystudyingyourneedsandidentifyingyour

prioritiesourconsultantswiilworkwithyouto
developinitiativesforchangeand
subsequentlytoimplementthem.

Whethertheinitiativeis,forexample,anew

qualityprogram,anewserviceorientationor
thedeploymentofnewtechnology,

ConsultingServiceswilldeviseastrategyto

gaintheacceptanceofeveryoneinvolvedand
helpyoutomanagetheresultingchange.

"地deddedto'aunchamaiorpartnersん'ρ

w'～わAρ ρ〃edLearninglsCoηsu〃'ngServ'ces

diViS'0ηbeCaUSe。 〃tSieXpertiSe'肺a'η ∫η9わr

力'9カー↑ec力manui白cturingtechno'09レ(777∫S

div's∫oη ∫soverseeingtheentireρ κりFectfrom

ρ'aη η∫η9fOimp'ementatわ η,aηd'sab'eめ

◎fferusatota'tra'η'ngserv↑Cθw肋a』

seam∫eSS/OinbetWeencustomtrain'η9 ,0ff-

f力e-Sわe'「 ㈲ningandconsu伽9!'

BritishAerospacePLC

－171一



SERVlCEANDSUPPORT

BeinganAppiiedLearningcustomermeans

muchmorethanhavingaccesstotheworld's

largestlibraryofDistanceLearningcourses .

Acompleterangeofservicesischanneled

throughanAccountManagementteam-

comprlslnganAccountManager ,Education

ConsultantandaCustomerService

「ep「esentative・AqualityserviceandsupPort

structureisatyourdisposal .

CustomerServiceCenter-adirecthotline

foradviceontrainingprogramsandupdates

ontheIatestproductsandservices .

CtientSupPortServices-providesspecific

expertisetohelpyousuccessfullyimplement

andoptimizeyour「rechnology・BasedTraining .

DistributionandProductionCenter-is

dedicatedtosupplyingyouwithaquality

product,whenandwhereyouneedit.

Ourcommitmentasyourstrategictraining

partneristoofferthebestin-depthclient

servlceandsupportinthetrainingindustry .

APPLIEDLEARNING
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T()findoutmoreabouthowtoimprove

performancethroughpeople,pleasecontact

yournearestAppliedLearningoffice.

`ApP"e(ゴLearn'η9わ
eな)SμSa〃9ηteChhOtogy

tra∫η∫ηgvvit力0μrovera〃bθS'ηeSSρ1aη .

TheゾvehelpedUStOeStab'1S力Lea〃7」 η9

Centersandprovidedconsu'tingsupPol'tto

ensurethatwecapita"ze勉'lyOη0ロr

獅eS伽eηfs加 ηewホecわ η0'09ダAsareSiu'f
,

wemax'm'zeourcompetit九 〃eηessinthewo〃d

air〃'ηemarket了,

BritishAirways
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・h・・f・w・ ・en・ry-1…lw・ ・k…willbea・ ・il・bl・;m・ny・f

・h・mwilllack・h・ ・kill・need・d・ ・h・ndlec・mplexta・k・

ofsales,manufacturing 、andservicework.Andyet

wor舵 γproduc亡ivit)ノwillbetheprimedeterrninantof

competitivesuccessin〔heglobaleconomyofthe21st

century・

AppliedLeamingIntemationaliscommittedto

h・lpi・g・ ・rP・ ・a・i・n・mee・ ・h・p・ ・d…i・i・y・h・ll・ ・g・,

W・h…m・ ・eth・n50years・flead・ ・ship・xp・n・nce

inthedevelopmentofirmovativetrainingsystemsfbr

improvingemployeeperforrnance .Buildingon[ha〔

experience,webeganinthemid-80stodesignand

implem…wh・ ・wecall``P吋 ・r・nance∫y・tem・
,"U・ique

inbothapproachandeffectiveness
,thesesystems

provideourclientswi[hacontinuingprocessfor

developingandmainロinmgemployeeperb㎜ance .

Atthecoreof
.aperformanceSystemisourability

・・f・ ・gea・yn・ ・gi・・i・li・kb・ ・ween・li・n…ra・ ・gi・・and

technology-basedleamingenvironments ,Workingin

partnershipwithourclien〔s、wetaiioracost.effective

systemtha[assuresworkercompetenceaswellas[he

consistencyandcurrencyofworkerskills .Theresultis

increasedproductivityandenhancedreadincssto

perlorm-withmeasurablebenefits〔oprofitabili[y

AppliedLeamingsPer{brmanceSystemshave

beendesignedfornumerousFortune500companiesin
diverseindustries ,includingfinancialservices,manu－

㊤cturing,andtransportation .Eachoftheseclientswas

d「jvenbyavisionofindividualandcorpora〔eexcel-

1・nce・Wea・eplea・ed・ ・h・v・been・h・i・p・ ・・…
,sh・ri・g

inandhelpingthemachievethisvision .

Inthepagesthatfollow ,weinviteyoutoconsider

・hi・p・ ・・…pP・ ・ach・ ・achi・ ・i・gP・ ・f・・m・ ・ce・h・ ・ugh

pcoplc.

los
.ing〔hegapbetweenworkcrcompetence

andworkplacercquiremcntswillbcthc

majorissueinorganizatiorlaldevelopment

throughoutthel990s .Demographicsshow

a堆
KCnnCthG.Ricdlil・9Cr ,f'rctidcnt

八PphcdLCamil19|n〔Cmati・nal

o
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Overthepas〔threedecades,inf()rmationsystemshave

revolutionizedAmericanbusinessbycoordinating

andtransfbrmifigdロtaintoavaluablestrategicasseL

Technologymadestoringanddistributinginformation

economical、andcorporationsimplemen〔edever

morepowerfulmeansofbringingtimelyandaccurate

informationto,theirworkers.

Ifcompaniesaretoclosethewidening

"competencegapごthenextge
nerationofinfomnation

systemsmustdevelopanddistributenotjustdata
,

buthnowledgeandshill∫.Mos[corporadons[oda〔e

havefoundfeweconomiesofscaleforwha【hastradi-

tionallybeenconsideredthelabor-intellsive``〔raining

prob[em."Evenfewercompanieslinkhumanresource

developmenttostrategy:historicall)㌧corporations

assessperformanceonlyimemsof"trainingdays

delivered,"notthe"readiness"ofemployees〔odo

theirjob.

Formanycorporations,meetingtheperfor-

mancechallengeseemstoocomplex ,[ootime-

consurning,andtooexpensiveto【acklcwiththe

samecreatMtyanddeterminationrequiredtoover-

comeotherlarge-scale,stra【egicproblems .Wha[has

beenfundamentallymissingisanapproach-onethat

isperfbrmance-based,cost-effec[ive ,andcapableρ 「

keepingpacewithchangesinstrategy
,produc[s,and

P「ocesses・

Thecos[-efficientlinkageorstra【egytoper-

formanceformsthebasisforAppliedLeaming'snexi-

genera〔i。ninformationsys〔em、whichwecallthe

Pεづbmαncε5)・sten1.Eachelementwithin[hesystem

gainsinfocusandvaluefromtheelemcn〔s〔hat

precedeiしThisclosed-loopmodelgenera〔esaself-

renewingdynamicofcontinualimprovemcntand

relevancetocurrenmeeds .Theresultisaneconomical ,
we11de丘nedprocess〔hatenablesourclients〔o:

>Be【[erassess〔heirhumanresourcerequirements .

>Morequicklyrespondtochangesintheirproducts
,

processes,andmarkets.

>Improve[heirabili〔ytodefineandmotiva【e

supehorperformance.

>Ef{eαivelymonitorandevaluateindividualskillsin

termsofreadinesstoperfbr了natsuperiorlevels .

Inshorttomaketheirstrategiesfullyoperational

intoday'sd)mamicinternationalmarkets .

TheApPliedLearningPerformanceSystem

1

StrategicPlan

f()rHuman

C・p・tal→

灘!肇

2

critica1

」obs

3

Perb㎜ance

Standards

‡
GilP

Analvsis

L→

難 灘← ___
ぱ こピ　

還:・"ぷ

Perfbrrnance

Audits

6

Assessment

and

Certification

ThePer{brmanceSystemmodeloptimizes

produαivi〔ythroughthe五)llowingeightelements:

1・StrategicPlan:Weworkcloselywithourclients

todefine【hehumancapitalrequirementsf()rsuccess

inrealizingshort-andlong-termbusinessoヒ,jectives.

2・Critica1Jobs:Wehelpidentify由ecriticaljobs

neededtoimplementthestrategicplan.

3.Pe由manceS伽dardsandAudits:Wethen

defineexcellenceinthesecriticaljobsintermsofthe

knowledgeandskiIlsofsuperiorperforrnとrs.We

cρnductbaselineaudi
.【s【oleamwhereemployee

perbmance飽llsshortof伽sロndardsofe)rcellence.'
"Gapanalysis"largetss

pecificareasrequiring'

additionalperformanceimprovements.

一
恒
.

t'φ

1藪

4・Technology-BasedCoursewareandPro血c-

tiVityToo15:0urper{brmanceeXpertsdevelopa

㎞owledgεandskilldatabasethatcanbeaccessedby

indiv▲dualemployees・Weintegrateproveninstruc-

tionaldesigntechnologywithaselectionofappropriate

deliverymediatoensurethatemployeesreceive

onlytheinformationtheyneed、whentheyneedit

And,toprotectourclients'inforrrlationsystemsinvest-

mentweanalyzetheirtechnologyinfrastructureso

oursystemscanIinktoexistinginforrnationnetworks.

lnadditiontotechnology-basedperformance

improvementprograms.AppliedLearningdesigns

workflow-basedproductivitytools,suchasdesk-top

salesaidsandexpertsystems.

5.Updating:Coursewareupda〔ingisacriticalfactor

inassuringtha【theleamingexperiencemee【s

ever-changingcorPoratestrategies.Newinformation

mustbeperiodicallyfedintothesys〔em ,andupdate

briefingsshouldbeavailabletoinformemployees

abouttheexis〔enceofnewmaterial.Despi【econsじm【

changβstotheleamingenvironmen輻thesys【emshould

alwaysprovidetheemployeewithquickaccessto

criticalrefreshermaterialasneeded.

6.AssessmentandCe牡ification:Wedevelop

procedurestoassessandcertifythattheperformance

improvemen〔programand〔oolsareinfac【bringing

skillsandknowledgeupto〔hedesiredstandardsof

excellence.Theseproceduresindudemeasuresor

actualρ εヴbrrnancebenefits[hatresultfrom【rainingand

tools(forexample、anincreaseinsalescommissions)

aswellasmeasuresofpε ヴbmoη`ereadine∬,orthe

capaci【ytoperform.Masterytes〔sarecrea〔edwithin

learningmaterialstoindicatewhentheemployeehas

SUCCeSS血11yme〔COUrSeO旬eCUveS.

7.IncentivesandRevvards:Motivationisanessen-

tialelementofperf()mance .Bylinkingincentivesand

rewardsEoreadines5,themodelensuresthatcmployees

willhavethemotivationtomaintainthecurren【

㎞owledgeandsk川srequired[oachievcdesired

levelsofproductivity .

8LReadinessReports:Thefeedbackloopiscbsed

withreadinessreports〔hatde面1employeeprepared-

nessinkeyareassuchasproduc〔know|edge ,【echnical

knowledge,andinte叩ersonalsk川evels.Perlomance

canbemanagedifitcanbemeasured ,andreadiness

reportsprovidetheneededmeasurementfeedback.

SystemStagingandRollout

Perf()rrnanceSystemsareoftenimplemeniedin【hree

stagestominimizeworkplacedisruptionsandto

allowopPor[unitiesf()rprogressiveevaluationsＬnthe

firs[stage,employeesreceivetrainingbasedon

individualneeds.1n〔hesecondstage ,clientsadd

upda【ingmechanismsandprocessesforcertifica【ion

andmon虻oring.Inthe{hirds[age ,theassessmentof

readinessislinkedtoaperformanceappraisaland

monito「ingsystemandexpertsys〔em〔oolsare

createdＬnthisway,thePerfomianceSystemis

introducedinanevolutionarymannerandsmoo〔hly

integratedin⑩ 〔hecompanゾsoperatingprocedures.
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MeasuringResults

canbeprojected

shows,retumoninvestment且owsfromthree

soUrces:increasedrevenues,decreasedcosts ,and

improvedquality.Theresultingeffectsonpro丘tabilityare

sustainableduetotheconstantupdatingandfeedback

builtinto由esystem.

saPerbmanceSystemis㎞plemented,

clientscanexpecttoseesignificantresults.

Foreachcliengwedevelopareturnoninvest-

mentmodelsobottomlineimprovements

andtracked.Astheaccompanyingtable

P㎜a「y

SourcesofRetumonInvestment

fr・mPerfi・rmanCeSyStemS

IncreasedＬRevenue

>Shorterleamingcurvesforearlierproductivity

>Increasedproductivitythroughfbcusedtraining

>Sustamedproduc〔ivitythroughupdatesand
,

reVleWS

DecreasedCosts

>Fewerhiringmistakes

>Lowertumover

>Reducederrorsandrework

>Betterdeploymen〔of[rainlngresources
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ATHENAREPORT

PARrI

ASecondWindfor

TheExpeγiment

ScheduledtoFiiishinエ988isin

SomeI～ 「a!/slustBeginning

BYSIMSONL.GARFINK肌,'87

henM.LT.announcedthe

W麗 麗認・蕊霊鳥・}。9
beledanexperimentalundertaking.Dig-

italEquipmentCorp.andIBMwould

provide$50million㎞hardware,main-

tenance,andexpertise;M.1.T.wouldprひ

videfaculty,students,technicalstaff,and

$20millionindevelopmentsupPort・

Togethertheywouldfindoutifanetwork

ofhigh-performancecomputerworksta-

tionscouldbeusedtohelpunde】rgradu-

ateslearnbetter.

Thatwasanambitiousenoughpro}ed,

evenforso㎞pressiveana皿iance.Butthe

questionfirstposeddidn'tcomparetothe

questionsthatwe爬actuallyconfronted:

CoUldonecarnpusSystemservetheneedS

ofeveryonefromaeronauticalengineeτs

tostudentSofSpanish?Couldincompat-

ibleproductsfromtwoormorevendors

beintegratedintoasinglesystemsothat

the(斑ferenceswe茸e血elevanttouse岱?K

so,whatwasthepτacticalstrategyforac－

compk⑮hingthat?Howdoy卯aclminister

asystemthatinCludes5,000useraccountS

on1,000workstations,Plusf丑eserve古,

printers,《mdoodlesofspecial-fmdion

hardwareandspecia1-purposesoftware

seepinginatthesides?R)rthatmatte蕩

howdoy卯managethelogisticsoflust

gett垣91,000w・rkstations・ut・fthebox-

esandrunning?

1〔ro飴sso⌒.M-took

upthereinsfromAthena'sfoun(lingclirec－

tor,ProfessorStevenLeman、'72,ready

tosteertheprojectthroughitsthree-year

extension.Thisseemslikealogicaltime

tobringalumniandalumnaeuptodate:

Inaseriesofarticlesbeginninghereand

continuinginfUtUreeditions・fTechnol・-

8yReviezv,SimsonL.Gar血tkel,'87、w沮

reportonwhatfacUlty,stUdents,Athena

staff,andM日 τsindustrialpartnershave

tosayabouttheprojeCt・

n1983,there

I㍑:・ぽ ・2
computersatM・1・T・:

mainframe"time-

sharinピ'machines,

andagrvwingnum・

berofdesktop

microcomputers,

suchastheIBMPC

andtheAppleMac-

intosh,thatoften

featUredinteraCtive

gτaphicsbutlacked

thepowerrequired

forlargenumericalcalcUlations・

ProjectAthenaenvisionedusinganew

kindofcomputer-a'tworkStation'Lwith

thepOwerofatime・sharingmachineon

adesktop,completelyatthedisposalof

oneuseratat㎞e.Inadditiontohigh

speedandcompactsize,thesemachmes

wouldhaveexceptionalgraphics,ableto

displaywholepagesoftextbooks,com-

pletewithequationsanddrawings.
Becausethefabledworkstationswere

notavailablein1983,ProjeCtAthenawas

brokenintotWodiscretephases.During

thefirstphase,saysLeman,Athenabuilt

acampu⑨ －widefiber・opticnetworkand

operated63DigitalVA)(11'750minicom-

putersastime-sha血gmaCh.ines.PhaseI

alsocaUedfor500experimentalworksta-

tionsfromIBM.Terminalroomscalled

clusters-thatw卯1dlaterhouse

workstations-werecarvedoutofevery

P・ssiblespace.Thisset-upgavestUdentS

andsoftwaredevelopersafeelforhowthe

newc・mputerenVir・nmentw・uldeven-

tuaUyoperate・

Phasen,inwhichthetime'sha血lg

VAXesandtheexperimentalIBM

machineswoUldbereplacedwithwork-

stadons,wasdrigirta皿ysupPosedtocom-

menceinAugust1985,Lemansays・

Instead,delaysinhardwareandSoftwarle

helditoffuntU198Z

Athena'smissionwasa1WaystOdevelop

educationalsoftwarethatwouldbeused

51M50NGARHMκ 肌,'87,afheelancejour・

na～fsfb口S¢diηSomervi'11ε 」1レIaSS.,workedOη

th¢ α1ぴ1輌stryDepartmer1f'sAthenaProj'㏄'・

Heholdsa瑚S'ε 〆sdagreeinjournalismfiOm

ColumbiaUniversゴty・

ReprintedtromtheNovember/December1988issueofTECHNOLOGYREVIEW◎
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byundergraduates,nottodobasiccom-

puterscienceresearch."Thepurposeof

AthenaistodelivercomputingtostUdents

todohomework《'saysTechnicalDirector

JeromeH.Saltzer,'61.Butthoseinvolved

intheprojectsoonlearnedthatmanyfun-

damentalsoftwaredevelopmentswere

・prerequisitestotheoperationofalarge

networkofworkstations.Fromtheoper-

atingsystemtothescreen-management

system,alotofunderlyingworkhadtobe

accomplishedbeforetheeducationalsoft.

warecouldbedevelopedanddeployed.

SaysLerman㌧'【M.LT.anditsindustri・

alpartners]weretalkingaboutworksta-

tionsthatwereinthedevelopmentlabsat

thetime.Weoverestimatedourabilityto

taketheseand{inarelativelyshorttime】

turnthemintonetworkedworkstations!'

Toda}㌧Lermanproudlypointstosome

ofthosebasicdevelopmentsasAthena's

mainaccomplishments.TheX-Window

System,aprogramformanagingtextand

graphic`'windows"ontheworkstation,

hasbecomeastandardthroughoutthe

computerindustry.Kerberos,asystemfor

enforcingrigorouscomputdrsecurityover

apubliccomputernetwork,hasattracted

interestfromDECandIBM.SMS,adata-

basesystemthatmanagestheaccountsof

Athena's5000users,andHesiod,asystem

thatletsanyusersitdownatanyAthena

workstationandautomaticallyaccesshis

or'herfilesandelectronicmail,arealsobe-

ginningtoattractoutsideattention.
Thesearealsotheresultsthatseemto

havepleasedAthena'ssponsorsthemost.
"Fromthetechnicalstandpoint -howdo

yogsetupalarge,complex,distributed

system-we'velearnedagreatdeal,"says

CarolCrothers,manageroflBM'sUniver-

sityDevelopmentProducts,whichover－
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seesIBM'sgranttoAthena.
"TheX ・WindowSystemhasbeenvery

valuabletous.Becauseofourclosework-

ingrelationshipwithAthena,wewere

abletoshipthefirstcommercialreleaseof

X11〔anadvancedversionofXIonthemar-

ketplace,"sheadds.Nextyear,Saltzer

says,X_inconjunctionwithIBM'sown

versionoftheUniXoperatingsystem-will

beavailableonthe.fulllineofIBM'smain-

framecomputers.

Digital,meanwhile,hasincorporated

theX-WindowSystem、whichitcallsDEC

Windows,intoitsentireUneof～ 「AX

products.SomesourcesinsideDECsay

privatelythatthedevelopmentofthewin-

dowsystemalonewasworthDECsdona-

tiontoMLT.

Sofar,however,theimpressivetechni-

caldevelopmentshaven'thadabigimpact

onstudents,whocontinuetousethe

equipmentprimarayforwordprocessing.

Accordingtoal988surveybyProject

Athena,studentsusethesystemanaver-

ageof1.95hoursperweekforword

processing,1・41hoursforwritingPro-

grams,andl.34hoursfordoingproblem

sets・However,asmorecourse-specific

softwaregoesfromthehandsofthede-

velopersintheacademicdepartmentsinto

theclas'sroom,andasprofessorsassign

moreproblemsetsthatdependonAthe-

na,thepatternsofusagecan'thelpbut

change..

LermannotesthattheAthenapro-

grams,oピ'modules/'inCourseXVIhave
beensosuccessfulthatthefacultymem-

bersintheDepartmentofAeronauticsand

Astronauticshavevirtuallyreworkedthe

curriculumaroundAthena,

IntheBeginning,

Engineers

ThereWerethe

GeraldL.Wilson'61,deanoftheSchool

ofEngineering,tracesAthena'srootstoa

1979reportfromthedirectoroftheLabora-

toryofComputerScience,MichaelL.Der-

touzos・Inthatreport,Wilsonsays,

Dertouzosrecommended"thatthead・

ministrationbegintothinkaboutnetwork-

ingalargesetofmainframecomputersin

ordertobroadentheavailabilityofcom-

puterstostudents,bothgraduateandun-
dergraduatel'

"Th
atreportwassubmittedatthetime

that{JeromeB.]Wiesnerwaspresidentノ'

saysWilson."ltdied.Nothingeverhap-

penedtoit!'
Aftersevera}yearsofwaiting,Wilson



says,theSchoolofEngineeringdecided

togoahead:'～Weintheschooldecidednot

towaitforM.1.T.,buttomakeitour

highestpriorityto{create】anenvironment

inwhichwecouldexploretheusesofcom-

putersineducation:'Theschoolwanted

tof㏄uson岨dergraduates,Wilsonsays,

becauseatthetimeundergraduateshad

noaccesstocomputersunlesstheywere

enrolledinCourseVIsubjectsthatspecif-

icallyusedthemachines.Wilsonthought

thatunder8Taduateswerenotbeinggiven

arealisticeducation,becauseatthesame

timecomputerswerebeingusedallover

MJTinavarietyofresearchapplications.

n1982,Wilsonwroteaproposaltothe

Imalorcomputermanufacturerslooking

forapartnerforhisschool'sproject・

ThenhewenttotheAcademicCouncil

andspokewiththedeansofotherschools.
'There

wasrelativelylittleinte;estinsome

schoolsandnoneinothers,"reportsWil-

son."Someofthemsaidoutrightthat

computersarenotanewtoolforteaching:'

Frustratedbythelackofinterestonthe

partoftheircolleagues,theengineers

decidedtogoitalone・

TheSchoolofEngineeringfina皿ysettled

onDigitalasthesoleequipmentsupplier

foritsprolecし'～Whenthatstartedhappen-

ing...theCorporation-Pa「ticula「lythe

ExecutiveCommittee-wantedtohear

whatwewereproposing.[President]Paul

Gray['54】thoughtthatwereallyshould

dothisforallofM.1.T...;Wewereasked

togobackandseeifwecouldgetaddition・

alresourcestodoallofM.1.T:'Sobegan

alongseriesofnegotiationswithIBM,

whichhadjustformeditsAcademicInfor-

mationSystems(ACIS),abranchofthe

corporategiantthathadthepotentialto

bethekindofcollaboratorM.LT.would

「eqUl「e・

Asaresultofthosenegotiations,Athe-

nabecameaprojectfortheentireInstitute

ratherthanoneforonlytheSchoolofEn-

gineering,BecauseDEChadalready

madecommitmentstotheSchoolofEn-

gineerin&Wilsonsays,itwasdecidedthat

IBMwouldhaveresponsibilityforprovid-

ingequipmentforusebyalltheother

schools.(Atthetime,about70percentof

the皿de唱raduatestudentsweremalor-

ingin .engineering.Thefigureisabout62

percentnow.)

Outofthisintentionalmi)(ofhardware

manufacturerswasborntheideaof"co-

herence,"meaningthattherewouldbeno

perceivabledifferencebetweenrunning

programsonanIBMworkStationoraDEC

－

Althoughcomputer

scienceresearchand

technicaldeveloP－

mentwereneverthe

obje(:tivesofAthena,

itbecameobvious

thatAthena'srequire－

'
mentsbywayof

workstationsanda

networkcouldnotbemetuntilalotof

fundamentalworkwascompleted.

workstation.Thescreensmightbelarger

orsmaller,thekeyboardsmighthavea

differentlayout,butprogramswouldrun

basicailythesame.

In1983,coherenceseemed田(earadi-

calproposa1.Withafewminorexceptions,

computersmanufactUredbythetWocom-

panieshadneverbeencompatible.Pro-

gramsdevelopedonanIBMmainframe

simplywouldnotrunonaDECminicom-

puter.Eventhecomputers'"operating

systems'Lthebasicprogramsthatallow

theusertoinstructthecomputerwhatto

do-havedifferentvocabularies,com-

mandsets,andwaysofapproachingthe

equlpment・

Bydevelopingastandardworkstation

environment,Athenawasgoingtochange

that."Therewasalsosomesense,'tLer-

manrecalls,"ofnotwantingtocomeout

attheendoffiveyearsandfindourselves

weddedto[onevendor】."

Digital'sinitialshipmentof63VAX

11/750computers(servingatotalofmore

than240usersataUme)wastobematched

bytheshipmentof500experimentalwork-

stationsfromIBMthatwouldeachconsist

of"acoprocessoronaPC/XTwithanex-

perimentaldispla〆'andwouldrunthe

Unixoperatingsystem、Lermansays.The

machinewouldholdIBM'splaceoncam-

puswhileIBMdevelopeditsworkStation、
whicheventUallybecameknownastheIrr

PC,.,

Duetotechnicaldifficulties,Lerman

says,theexperimentalmachinewasnever

produced."Theshipdatefortheex-

perimentalboxandtheRTweregetting
awfullyclose[together],"Lermanrecalls.

EventUally,Athenadecidedtos㎞plywaitへ
fortheRTandacceptedalargedeliveryof

high-performanceIBMPC/ATcomputers
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Inthebeginning,

Digitalservedthe

SchoolofEngineer－

ing(atthetimeit

enrolledabout70

percentoftheun－

dergraduates);IBM

wastoserveunder－

graduatesinallthe

otherschools.Removingthatdivisionwas

oneofmanystepsintherightdirection,

inthemeantime,
"ltwasouridea

,"Lermansays!'ltletus

expandthebaseofPCsandgetsomeex-

periencewithsomethingthatissort(ゾa

workstation:'Eventhoughthemachines

couldonlysUPPortasingleuseτrunriing

asingleprogramatatime,theywerenet-

workedandtheywere"relativelyhigh・

performance."(Today,theArsarebeing
usedto.monitorandrunexperimentsin

laboratories,andsomehavebeenmade

availabletostudentorgan立ations.)

eanwhUe,a'growingnumberof

M VAX-basedclustershadbeenset

upforusebystudents▲nthe

SchoolofEngineering.Theideathatstu・

dentswouldusetheintermediatesystem

wasattheveryheartoftheAthenaexperi-

ment. .Thatmeantthatstudentsusedpro-

totypehardwareandsoftware.And

becauseofthevendors'differentdelivery

schedulesandthedecisiontosplittheIn・

stitute,inequitieswereinevitabie.

Becauseprogramsfordesignated

Athena・assistedsubjeCtswereinstalledon

particulartime-sharingmachines,stu-

dentsenrolledinthosesubjectswerere-

strictedtoworkinginaspecificcluster.

Thesestudentswerethenfreetousethe

equipmentforwordprocessing,towrite

papersfortheir"non.Athena"subjects.

Studentswhowerenotenrolledinany

Athena-sponsoredclasseswereinitially

confinedtotheStudentCentercluster,

wheretherewereoftehlonglinestouse

overburdened,veryslowcomputersand

prlnters.
"Wehadanetworkbutwedidn'thave

acentraldistributionofsoftWare,"Techni-

calDirectorSaltzerexplains。Tomakemat・

tersworse,atthetimesthelinesatthe

StudentCenterwerelongest,students

--184－

wereawarethatAthenacomputersin

otherclusterswereoftenidlemanyhours

oftheday.

Whentheworkstationsbeganarriving

in1986,anewprob]emcroppedup:mov－

パngProgramsfromthetime-sharing

machinestothenewDECmachineswas

trivial,butalotofbasicsoftwarehadtobe

rewrittenfortheIBMRTs.Thegapwas

furtherwidenedbecauseAthenareceived

theRTssixmonthsafterreceivingthe

MicroVAXes,Lermansays;thesoftWareon

theIBMstooktwoyearstocatchupwith

theDECworkstations.

InMarch1987,thefirstlBMworkstation

clusterbeganoperation,andbythatSep-

tembertheentireAthenasystemhadbeen

shiftedoverto"PhaseII:'Atthattime,the

lastoftheVAX750sweretakenoutoftime-

sharingserviceandsetupinsteadtopro-

videfilestoworkstationsovertheM.LT.

CampusNetwork、Becauseanywork-

stationcanuseany日eserveroncampus,

therestrictionsthatpreventedmost

studentsfromusingclustersotherthan

theStudentCenterwereremoved.
"PhaseItoPhaseIIwasaveryimpor ・

tanttranSi目On,"SaltZerSayS,"frOmSCar・

citytoplent}ぺ'Onestudenしresponding

toanAthenasurve}㌧wrote:"Iusedto

complaintoanyonewhowouldhsten

abouthowbadAthenawas,bu杜henew

workstationsareagreatimprovemenヒ"

Todayastudentcansitdownatany

Athenaworkstationlocatedanywhereon

campus,typehisorherusernameanda

password,andimmediatelybeginaccess-
ingfilesorreadingmail.Accordingto

Athena'ssurvey,92percentofM.1.T:sun-

dergraduateshaveusedanAthenawork・

stationatleastonce-andatleast25

percentoftheundergraduatecommuni-

tyusesiteveryda}CSaltzersays.

AlsogonewithPhaseIwastheideaof

dividingtheInstitutebetweenthetwo

vendors."ltdidn'.tmakesense,"Lerman

says.ProjectAセhena'snewvideoclusteち

inwhichIBMcolormonitorsareattached

toDECworkstations,Ulustratesthedegree

towhichequipmentfromthetwo

manufacturersisnowbeingblended,he

adds、

odaythereare722workstationson

T andoffcampusthatstudentscan

use,in12publicclustersand21

clustersreservedfordepartmental,living

group,orotherprivateuse."Thema口1rea,

sonwhytherearen'tmoreworkstationson

campusisrealestate《'Saltzercontends,
"lfsomeonewe

retowanderinmagically



andsay'youcanhave10,000squarefeet

inthisbuiIding,'wewouldhave200more

workstationsoutinsixto12months."

ButtheemphasisofProlectAthenafrom

nowonwillbemoreexpansionintopri-

vatesettings,suchasthelivinggroupsand

theofficesoffacultyLSaltzersays.And

withthecablingthatisaccompanyingthe

installationofthenewM.1.T.campus

phonesystem,Saltzersays,辻w山bealot

easiertoputworkstationsoffinremote

cornersoftheInstitute.

Otherchangesfromtheoriginalplanin-

cludeAthena'sdefinitionof"coherence!'
"OneofthethingsIfoundwhenIcame

onboardwasthattherewerefivedefini-

tionsofcoherence,"Saltzerrecalls,"Some

oftheoriginalgoalsofcoherencewere

researchproblemsノ'hesays,andnot

prerequisitesforaneducationalcomputer

envlronment.

Onesucho切ectivewastobeableto

writelargeprogramsinavarietyof

languages-suchasLisp,C,and

FORTRAN-simultaneously,usingeach

languageforwhatitdoesbest!～Vedecid-

edthatwasnotanimportanteducational

goa1,"Lermanexplains."Thebig
gestcontributiontocoherence

hasbeen{theX-WindowSystem],"Sa1ヒzer

continues."lthasalwaysbeenthecase

thataUnb(programwritteninCismild-

lyportablelfromonebrandofhardware

toanotherl.Theplaceyougetintroubte

iswhereyoutrytoputthingsonthedis-

plaプWiththeX-WindowSystemtostan・

dardizedisplayinteraction,Saltzersays,
"allofas

uddenyoudiscoverthatmost

programsareportable、"

Xhasevenmaskedseeminglyinsur-

mountabledifferencesbetweenDECand

IBMhardware,TheDECworkstation's

mouse-ahandhelddevicethattheuser

rollsaroundonthetabletomoveapointer

ontheworkstation'sscreen-hasthree

buttonsonitstop,whileIBM'smousehas

twαAthena'ssolution:DECsmiddle

buttoncanbesimulatedbypressingboth

oftheIBMbuttonstogether.

Ifsomuchhasbeenaccomplished,why

extendtheprolectforanotherthreeyears?
"V)bhadmoreworktodo《'Lermanan -

swers.Undertheinitialplan,MIT.was

tohavehadtwoorthreeyearsexperience

withtheworkstationenvironmentbefore

havingtomakeadecisionaboutAthena's

success!'Realistically,weonlyturnedit

oninSeptember1987."

Whilesoftwarecouldbedevelopedand

usedbystudentsonthetime-sharing

machines,programsthatwereoriginally

envisionedfortheprojectneededthe

powerofaworkstationtoperformthe

necessarycakulations・OneexampleLer-

manpointstoisProfessorEarllM.Mur-

man'sComputationalFluidDynamics

programs,inwhichastudentcanwatch

thefiowofafluidoveranairfoil."S㎞ulat-

ingwhatisgoingonwiththemovement

offluidsreallyrequireshighperfor-

mance,"Lermansays.
'～We'rejustbeginningthemoreextensive

useofcolor,"Lermanadds.The"fish

bowl"-theglass-walledclusteralongthe

lnfiniteCorridorthatisoftenringedwith

campusvisitors-hasbecomethedefini-

tivevideocluster,whereupto12students

canwork,eachwithhisorherownhigh-

resolutioncorordisplayandlaserdisc

player.Videodiscprojectsareunderde-
velopmentinbiology,civilengineering,

-185－

andforeignlanguages,Lermansays.

Andso,atleastthreemoreclassesof

MLTstudentswillparticipateinthisex-

perirnenしInasense,thechallengesahead

aremuchmorecompricatedt
.hantheones

thathavebeensolved:Professorscanre-

quirethatstudentsusecomputerstosolve

theirproblemsets,butdothestudentsac-

tuallylearnbetterasaresultoftheexer-

cise?Wmthatbeequallytruefor

non・technicalsubjects?W沮theaptitudes

ofmoststudentsbesufficientlyimproved

tojustifythecontinuedmaintenanceex'

penseofsuchanelaboratenetwork,let
alonethecostofanyfutureupgrading?

WUUwhathasbeenlearnedatM.1.T.beapi

plicabletoothercollegesatreasonable

cost?Inthefinalanalysis,itistheseissues,

ratherthanthesuccessofthewindowsys-

tem,thatwrUdeterminetheproject'seven-

tualimpactoneducation.ロ
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ProjectAthenaAsADistributedSystem

by

GeorgeAChampine

DigitalEquipmentCorp・

April27,1989
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The8y8temp・ 。前 ・・8e。h・ 古 ・tm。de1。fc・mputinginwhiCh・11apPli・ati鋼 ・a口 ・ ・na皿

w・r㎞ 日鋼 垣dep・ ・dent・farchitettUre.B㏄au8e・fthe8tr・ ㎎level・fsupported

coherence,thehuエinterfacetothe8y8temi8independeロtofthetypeofworkstations

beiロgu8ed:therefbr●o=ilyonetrai】 ㎎programandoロe8etofdocumeロtatio江i8ロ ●ededno

ma比erwh8twork8t8tioロh8】rdwareisused.StUdentSneedtOlearnoロ1yonesystemd輌9

the逗tayatMIT,thusimproVingtheirproductivity.
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ProjectAthenawvasestablishedinl983toimprovethequahtyofeducation8tMITby

providingubiquitσu8andhighqualityeomputi㎎ba8edonalargenetworkofwo由5tation8.

Thetwomajor8po】 ユ80r60fAthen8inadditioロtoMITareDigitalEquipmentCorp.and

IBM.Theearlyv血iona且dtechnjcalpl8】asforthesystemared㏄umeロtedin{Bdkovich

841.

ThepurpoeeofthispapertOtOdocumentthedesignofthedistributedworkstation

sy8temthatresUltedfromtheprojectimplementationeffort.Theprojectiロalarge

underta垣ng,andthispaperdeecribesonlythedistributedsystemaspectsofAthena .Other

activitie80ftheprqj{戒notde8c百bedhereinc桓dethemultimediawork8tat三 〇ロdevelopment

【Hodge889j,thehumaロinterf己ceactivitie8,theXWindowSy8tem{Schiefier87】,頭dthe

pedagogicala8pect80fthepr《 ヵect[Cohen87〕.

A1出 ・ゆ 出e8PP・ 面m由 。utlin・ ・fth・ ・y・t・m旭unde・ ・t・・d・ery
、eadyinthepr句 ㏄t,

thede8ignev・lved切ac・ ・8iderablee砲 ・t・ve・ 出e駈 ・tfewyea・8aぬerequ丘eme曲

bec鋤emoreclear.

Today,Atheコ 」aha8metit88y8temde8igngoa18andi8afUllyoper8tionalproductioロ

8y8tem.Thereare16publicclustersofworkstationsforuseby8tudentS.The8epubUc

clu8te古 血clude20・65work8tation8each,andareopen24hoursperday.Oneof出016

publiccluster・sisanelectronicelassroom.inadditiontothepublicclusters,thereare血e

development(u8uaUydepartmeロt)clu8ter8andtwoprqjectioロ ーeqUipPedf己c皿itie8.

Work8tatioロclu8t百havebeenin8taUediロ 丘veindependentliVinggroupfacilities,w比h

80mehavingworkstatio⑪thebedroomsandothershaVingthemincornmonareas .A

totalof900work8tation8i8nσwiロu8e,withthenumberiロcrea8Lngdaily.

Pre8entlythereare32NetworkFileSy8tem(NFS)file8erver8 ,17RemoteVirtualDiSk

(RVI))file8erve怜,about30pr垣{ters,threeeachofnameserversaロdpo8to笛ee8erver8,

andtw。authenticati。nserv鯛.Inadditi・nt・the"geロehc"Athenam・ ロ㏄hmme

work8tat亘ono,thereare15mUltimediaworkgtationswhichcansupportfullmotioncolor

video.Thesystemhas40Gbytesofrotatingstorageintheworkstations
,and囮additional

30Gbyte80frotating8toragebnetwork丘le8erver8.

Therearepresentlyab・ut7000activeuseracc・untS.The8eacc・untSgenerate4000

10gin8andabout9000mai1江 口e88age8Perday.「1「heaverage8tUdentu8e8the8y6temeight

hour8perweeLIロagg1℃gate,theu8er8generated12000que8tioロ8fortheon-kne

consultings'ysteロ:,andprinted3millionpage8duringthepastyear.Exclud血gfirst

semesterfreshエnoロ,about86perceロtofanundergraduate8tudent8usethe8y8tem.Tlhe

usageofAthenaiSinereasingaboutl5percentperyear.

Theprqlecti8probablyu】 【Uqueinthatiti80neofthelarge8teducatioロalwork8tation

network8thati8centrallymanaged.Amajorbenefittostudeロt8i8Uユattheyロeedleam

olＬyone8y8te=nforeducationalcomputing.

The血itialequipmentdeploymentforAtheロawasatimesharing飽vironmentiロ8ta皿ed

inlate1983,utiliZingabout55VAXIY750andassociatedASCIIterminalSru皿i㎎

BerkeleyU血.ThefirstworkstationswereintrOducedinearly1985forstaffuse.Thefirst
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publicclusterofworlUtationsfor血dentuseopenedinMarchof1985.Deploymeロt

continuedoロa江 息ggressi▼ebasiSfromthattimeon.A8work8tatioロ8bec8memore

plentifU1,出e垣n● 由aringsysbeロiw8su8edle88andle88.Itwa8phasedoutentirelyin

September,1987infa▼orofacompletelyworkstationenviro江meロt,andthetime中aring

m8血{ヤ8meo▼ver● ◎onvertedto丘1e8erver8.The{bllowiロgconsidersonlyUhework』t8tioロ

enviro】ument.

lRequirement8

1nitialworkonAtheロaconsideredtherequiremeロt80fthe8y8tem.Someoftho

requirementS臼tabU8hedweregenerictocampu8computiロgingenera1.(〉 しher

requirementSwereuniquetOMIT.lnordertomeettheneedsofinstructionalcomputing

o。c田npu8,thef・ll・WingrequirementSrelativet。(listributedsystemswereidenttaed.

.Scalab皿ity・ ・the8y日temmu8t8caleto8upport10,000work8tatioロ8.

●ReliabiLty・ ・thesyetemmustbeav8ilableonacontinuousbasis24hoursper

dayeventhoughequipmentfailureswould㏄curfirequeロtlyiロa8y8temthi白

siZe.

●SupPOrtpublicworkstations・ ・anyusercoulduseanywork8tation.

●S㏄uhty-thesystemservicesmustbesecureeventhoughthewor]a8tatidns

werenot.

・Heter。geコeity-thesystemmu8tsupPortavarietyofhardwareplatferm8.

●Coherency-Allapplicationssoftwaremustrun・ona皿workgtatioコ8.

●Affordability.●thecogttooperate8houldnotexceedtenpercdntoftuitio亘oロa

8u由i血gbasiS・

The8upP。rtofpublicw。r]astatioロsiSnece8sarybecau8eworkstati。nsaretooexp鋤ive

tobepurchasedbyanindi▼iduaLThep18ロ 」己toaUow(butロotrequire)thepurchas●of

workstationsbyindividu山wheロtheybecameqtfordable.

Th眠wa8earlyc。 ロcemab。utthe。 。mple垣ty。fthesystemthatmightresultbecauseof

it8siZe.Thereforeapolicyofelix血8ti㎎ ロeedle88compleXityhasbeeロfbllowedthrougbout

theprojeCt.

2Definition8

Thefbnowiηgd● 丘nitioロ8willbeu8ed.

Au⑨ εri8ahum8nwhou8e8a8ub8y8tem(e.g,work8tation),program,or8en元ce.Acltεnt

i8ageneralizedeロtitywhichusesserVices.Acheロtcanbeauseroraprograma《t.ingfora

u8er.Aserひeri8aproViderofservicesorre80urce8.Aservieeisa8etof"tio江8tobe

perfbrmed.

A亘objed}i8referencedbyitSnan昭.Theoblectiglocatedbyit8addre8sor(more

generaUy)byit8path.Abindin80fthenametotheobjectoccurswhenthenameis

associatedWiththead《iress.OR冶npartoftheaddres8iscoロtainedinacontertofthe

－189一



一

3

・a肌S。me8典m8u8。 ロ8d・ir・ ・8飴 ・an・m・ ・W}山 ・ 舳m・y・ ㎞P晦 ・ystem

devel。pment,itc餌causeproblemsinbindingaロametoadifferentobject .Rε ・oん 輌昭a

namemeaロideロt堀 江gtheaddressrelatedtOaname.

C・ 』ncereferstOtheabmity・ 伽 。di・tin・tha・dwa・e訂chi㎞ ・estOc・mpile胆drun

口le8amesoftware.

1nteroperabil輌 まyi8theabilityoftwo8ub8y8tem8tOcooperateintheexecutionofa8ingle

ta8kForexample,two8ub8y8tem88upport血gtheXWindow8y8temcancooperateona

8i且glet88ka8clientaコd8erver8i且cethey8upPortthe8amenetworkprotocol .

Securityha8twomajora8pect8:autheロticationandauthorセation .Autんen'`cα 泌ni8

determiningtheid飽tityoftheuser .Au伽rizationisdeterm血tingiftheuserhae

legitim8teacce88tothereque8tedre8◎urce9 .

Fα ご'80〆}refbr8tOtheabilityofa8y8temtDcontiロuetooperatein8piteofthefailureof8

8ub8y8te醜,po88iblywithdegrsdedperfbrmance .

3Model80fDi8t百butedSy8tem⑨

Manyd血erentmOdet80fdistributedsystemshavebeenproposed .O且ee■trememodel

mightbecaUedthピm血frame"model.Inthi8model ,eachworkstationorothernodein

thediStributed8ystemcanexchangefilesWithothernOdessubjeCttOsecurityrestriCtions
,

butnode8ca皿otworktOgetherinanyotherma皿er .In匂hismodel,allresour℃eallocation,

securityacce88,8ロdfUnctionalacce89arehandledoロaper・nodeba8i8 .

Ifauserinadistributed8ystembasedonthemainframemodelwant8accesstoap血ter

onanothernode,Uheu8ermu8tlogintothatロode ,gaiロ8ecurityauthoriZationoロth息t

node,movethefiletobeprintedtOthatnOde,andthencorrunandthep血itfUn《 元ioロ .

Am勾orbenefitofthemぬframemodeli8thatpre8eロtlyavailabletime㎞g

operatingsystems(8ucha8U血)suppOrtthismOdel ,andcanbeusedtOimplementitWith

mi血maldevelopment.

An。therextrem。m《Xielc・Uldbecalledthピunified"distributedgystem .伍 舳m《rdel,

alln・ 冠e・inth6・listributedsystemarec・n・ide・edp賦 。f。・el・gicaUy画 丘。輌8掬m .

R£80urcea皿 ㏄8tio叫8●curity,aロdacce88tofUnCtionarehaロdled8tセhe8ystεmorロotwork

level,notatth⇔odole▼el.

Ifau8eriロadistributedsystembasedontheuni丘edmodelwantedtodothe8ameprint

fUnction,theuserwoUldsimplyiSsuetheprintcommand,logicalprintername(江notthe

default),and丘1ename.Bylogg垣ginonthelocalworkstationtheuserbecomesloggedinto

a118ervice8providedanywhereinthedi8thbuted8y8tem,andaUre80urce8intheentire

8y8temareacce88ibletramparently.

Themajorbenefitoftheunifiedmodeli8thatitautomatesmuchoftheu8ercontml .that

mu8tbe8uppUedmaロuallyiロthemaiロf由memodel .
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AlthoughthetimesharingsystemmOdelwouldhavebeeneasiertOimplement,itwould

haveeeriousdrawbacksintheAthen8di8tributedsystemenviro頭ent・Thet㎞e8haring

【nodelmaint8iロ88y8temi且tegritybypreventingu8er8fromobtaining8cce88tothekernel

oftheoper8ting叩tem.1コtheAthenaem内ronment,u8er8cangetacce88tothekemelof

theworkstation・byeitherobtaini】 ㎎the8uperu8erpa88word,orbybootingtheirσwn

operatingsystem.Thu8,work8t8tionintegrityca且 ロotbea88ured.Siロceuoer8cancorrupt

thekerneloftheoperating8ystem,theycould(fbrexample)masqueradeasothersorasa

systemservice.Theu8erc8ロabo"infecピthework8ぬtionwithaTrqlanho鵡e,v皿8,

wg叫 。r・therunde緬blec・de・Ofc。ursetheuserca且m・nitOrallEthernetmeseages・n

thelocalnet.

A180,withthework8tationphy8icaUyavailabletotheu8er,tbeu8ercaロbootthe

w・rketati・n垣asingleuserm・de.Theu8ermay出ere飴rec。rruptthe・peradngsysbem

WithoutknoWingtherootpassword.B孤u8eofthe8eproblem8 ,thework8ta匂on8mu8t

therefbrebeassumedねobeinsecure.

Thetim .e8h8ringmodelal鳥oas8umesthatusersareattachedtoaparticularmachine.

UserMeseXistonthatmachine,andmaiiiSsenttOtheuseronthatmachi且e.Sineeinthe

Atheロ8enVironmenttheobjeCtivew8stoletanystUdentu8e8.ロywork8tation,neitherof

the8ewasdesiばable.In8tead,theobjectivewa8topmvidemailand刷ea㏄e88a8netmork

8e】[rices,acce88iblefromanywork8tationindependentoflocation.

Networkaccesstothe8eserviceshassecurityimplications.Ifuserfileeorthesyetem

softwarewerestOredonapublicwork8tation,thepreviou8u8ercouldhavedam8ged(or

deleted)丘1e8・Theycouldb8vecorruptedtheoperati㎎8y8tem,perh8P8byinserting8

TrojanhorsethatwouldcaptUrepa8swordsofsub8equentusers.S正ceanyu8ercσuldu8e

anywork8tation,theconceptof8eロdingmailto8machinewasnotsuitsblefortheAthena

env加nment・lnstead,theobjectivewastOseロdmdlt・"u8emame"u8inganetwork

8ervice,andallowmaUtoberead,wtitten,andfUedfU)manywork8tation.

ThetimesharingmOdelatSoh8dunde8irablesupportimplications.Thecl8seicalsupport

m・delfortimesha血giSthatthereiSaeystemmanagerpersystem,At8ecale・fthe

orderof10,0008y8tem8,thiowasclearlynotapPropriate.TlheobjeCtiveiStohavea
"8

y8temman8ger"per1000workstatio叫requiringathreeorderofmagnitUde

improvementuvercon▼entionalaPProaches.(Presently,fiveoper8tioロsprogramme祀

8uppo式900wor㎞8匂oロ9.)

4Exi8tingI)i8t】 【{butedOperatingSy8tem8

Several・ther輌tパbuted。peratingsy8tempr・ject8haveaddressedrequirementasimilar

insomerespect8tOAthena.TheseincludeAmoeba[Ta且nenbaum85,Munender86】,

And陀w[Moπi885],Dash[Anderson87】,Edeロ[Black85】,EmeraldtJu188],Gr8pev㎞e

[BUrre182,Schroeder84],HCS田18ck85】,ISIS【B丘m白n85】,Locu8rWalker83】,Mach

〔Ra8hid87],Sprite【Ou8te由out88】,aロdV[CheritOロ88】.AJthoughAmoebaandGrapeVine

drede8ignedforlargerenVironme亘t8thana8inglecampu8,theyhavead《 壮e88edmanyof

the8amei88ue8thatAthen8ha8.
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Amoeba垣designedtoruエiinbothalocalandextendednetworkenvi1℃nエnent .Atypical

l㏄alenv廿onmeロtmighteoロ8白tofperhap816proces&orsconnectedtOapoolofseveralt孤8

0fwork8ta匂ons.BGyondthat,mul白pleAmoeba8ite8canbei且terconnectedthroughaw戊de

areanetworktofbm88血gle8y8tem.Therese8rchfocusesoロtheuseandmanagemeロtof

theprocesoorsetin8dditiontOcommunicati鋼andproteCti。n田weU.Anertended

8y8temcurrentlyexi8t8whidhintecormectslocalAmoeba8y日tem8i118wideare8ロetwork

extendingthr・ughseveralc・untnesinwesternEur・pe .

Andrewisa8y8temf()rsuppOrtofinstru(tioロalandre8earchcomput三ngatCarnegie.

MellonUniversity,WithobjectivesverysimilartOAthena .Both8y8tem88upportonthe

orderof1000midrangeworkrstations己aU山andEthernetenviro江ment ,withpl胆8to

8caleto10,000workst.ation8.Botha88umethattheu8erha8completecontrolover

w・ ・k・tati・nfUn・ti・n8,with・cent・alm・ ・ha血m・ ・ntr・11ingand・upPOrtingnet・ ・v・・k

8ervice8・Adi8tributedfile8y8temcaUedVicewa8developedaspartofAndrew
,andi8now

bei㎎u8eda8theba8i80fanation・widefile8ystemexperiment .TheV泌 ε創e8pacei8

8eparatedintotwoP8rt8:1㏄aland8hared8pace .The1㏄al8P8cei8acce88ibletotheu8er

(generallyonal㏄aldislt)butロotpublicly8hared.The8hared8pacecaneゴ8tanywhereiロ

theロetworkandUpub五clyacce88ible.・

Incontra8ttothe8y8tem8deecribedabove,Da8hUdesignedfbrverylarge伽t町e

hardwareandsysternsratherthanthepre8entorpa8t.Iti8de8igロedforfarf己steraコd

cheaperprocessors鎚dnetwork8,㎞plementedinnumber80fthou8and8tomillion8
,with

由men8ioロsofscaleworld・wide.

Ede旦i8aロo句ectべ}rientedoperatingsystemba8edona8ingleremotepr㏄edurecall

mechanism・Ith
.asasingle,uniform8y8tem・Widenamespace、8pa血gmUltiplemachines.

Aロobjecti8a8etofprocessesthati8referencedbycapabUitie8andcanmigratefbeely

among8ystem8.Allobje《 戊8haveadatapart,whichincludesshortandlongtermdata .

Object8canched【pointautOnomouSly.

■ Theo句 ㏄tiveofHCSi8t⑥ 垣tegra{tedif]rerenthardware!80fトwarecombination8垣toa

un土fied8y8tem.Iti8ba8edonTCPAPandv旧e8a8ingleglobalname8pacefbrtheentire

heterogeロeou8eロviro咀eコtalong▼ γithremotepr㏄edureca118 .Thenetwork8ervice8

8upPo詫edareremoteeomputa垣on,ma晦9,and制 止9.

GrapeVineUanoldersystemde8igロfbrmuchlargergeographicdi8tribution .Itha8

rapidlyeometObeusedthroughouttheXeroxinternet ,Withnodeslocatedi且clu8ter8

ar・uコdthew・rld・Re6。 町 。e6訂eacce88edwi仙 山thel・calclu8ter ,butaccessiSall。wedtO

aoyotherGrapevセ1e8y8temintheXeroxinbernet .GrapeVineconsi8t80fabout1500

computer8餌d17serversin5010calareaロetwork8 .

Locu8i8adistributedopera匂ngsy8temwhich8upport8廿an8parentacce88toda1邉

㊥ughan・ 』 ・・k・司de61e・y・t・m ・ltp・rmitSautOm・ti・ ・epli・ati・n・f・tO・a9・and

tran8pare且tdi8tributedprocessexecutioロ.

MachproVides8uppOrtforbothtightlycoupledandlooselycoupledgeneralpurpose

multiprocessors・Italso8upPOrt8transparentremote刷eaccessbetweenautOnomous
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8yotem8.Itha8a】arg●,8par即evirtualaddress8pace8.copy<》n●wτitevirtualcopy

operatimo,andmemorymappedfiles.MultiplethreadoofcontrolareproVidedWithina

singleaddre関6p8ee.Largeamouロt80fぴom8tioncanbet臼nsferredbythei且tαrprx)cess

coロ 血uロic8tio】 鵠f8d山tybyuo並1g◎opyべm・writetech且 ▲que8.Machhasabinary8pplic8tions

programi江te㎡ ㏄eeomp8垣blowit血BerkeleyU血4.3.

Spritei8anoperatingsystemthatsuppOrtemultiprocessinganddistributed丘1e8.The

userlevelfaciUtie6areidenticaltoBSDU血.AU刷e8andレOdevice8息reuniformly

acce88ibletoa118y8tem8,aロdtheyapPeara8a8ingle8haredhieral℃hy.Thereareロo

privatepartitionstoman㎎eanddevice8canbe8cce88edremotelya8wellasfiユeo・

CompleteU血 止lesemanticsareproVided,includnglockingandcoロsiStentaecess.

Vi8atestbedfordistributed8y8teロ1re8earch.Thefburlogicalpart8are:thedi8tHbuted

U血kernel;theservicemOdules;theruntimesupportlibraries;andthe息ddeduser・level

co㎜ ⑪d8.Itm胆age8aclu8terofwork8tatioロ88nd8erver8,proVidingtheresourcesand

informstioロaharingf邑cilitie80faconventionalsingleロiachine.

Attheb卿 血 ㎎ofAth醐,the8e8nd。therdiStributedoperatingsystemswere

reViewed,butnoコewa8fbundtobe8uitablefbrA出ena,oftenbecausetheywerei且the

early8tage80freseardh.

5188ue8inDi8tributedSystem8

SeveralissuesariseimmediatelyinthedesignofsuchadiStributedsystem.Amo㎎the

mo8ti叫rortantoftheseareロami㎎,8uthentic8tion,・a且dcompatibility・

5.1Naming

An8meserViceinadistributedsystemconvertsalogicalnameiロLtoaphy8icaladdre88by

an81gorithm,atablelookUp,oracombinationofthetwo.Thep町poseofan8meserviceis

todecouplethelogica18upPortofaf山 口ction(8ucha8printing}fromthephy8ical

implementationof廿 坦t㎞ction.Thi8m{止esitf已reasiertochangetheconfigurstionofa

8y8tem.Iti80nlynecessarytOchange口1elo〔ptcaltOphy8icalmapping,not'aUofthecodo

thatreferencesthe血nUion.

Systemobj㏄t●thatcaユbeロamedinclude:

・m血frames

●pmbters

●8emce8

●刷e8

●users

FactorsafTectingthedesignofnameserversincludethenumberofobjecttypes,number

of'objectS,frequenCyofqueries,andupdatefrequenCy.

Thesimplestimplementationofanamese】rverisbymeansofacentralizedservice.If
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that己iロ8PPropri8t8forre850n80fロetworkbandWidUh,distance,orload,theservicecaロbe

distributedIf也eimplemeロt8tioロi8bymean80fadatab88e,.theusualmethodsofdata

di8tributioロcaロb●
.u●ed・The8eincludereplicationorpartitioロ 」b【刈ζ.

Arephc8tedd8t8ba8ei8cre8tedinmultiplecopies.Replicationha8the.adv鯉tageof

provid」 且9900dperformanceandreliabiUty,butupdatei8dif五cultbec8uceof

synchronizationreqUirementS・Replicational80u8e8con8iderablestOrage.

1ロpartitioエUng,thed8t8ba8e旭8pUtiロtomultiple,disjointd8t8b88e8.Somemean8

mu8tbeprov▲dedtoident江 シtheeorrectpartitionhol《 五x署thedataofinterest .Th」8ca且be

donethrougha《 五reCtoryorwith8broadca8t8earch .Theadvantageofapartitioneddat8

ba8ei8thatonlyonecopyofthedatae泊8t8,thussaVingstOrageandsimplifyingupdate .

T}1edr8wbacki8thatthecoπectpartitionmu8tbe{buロdfbrtheacce88 ,aロdin80xロeca8e6

multiplepartiUon81nu8tbeacce88edtore801vethename .

MostofthesystemsreferencedebOveu8eacombinationofreplicationandpartitioningtO

achieve8balancebetWeenperformanceaロdstOragerequirements .Mo8tname8erver8d60

usecachingoffrequeロtly・U8edname8.

5.2Scalability

De8ignapproachesthatworkwellWithafewnodesinadistributedsystemmaynotbe

usableWithm鎚yコode8.Fore】 【8mple,protocolsusiロgbroadca8tingworkwellforsmall

number80fnode8butdoロot8caleweUtolargenumber8.MoregeロeraUy,anyde8ign

apProachwherea㏄arcere80urce8ucha88torageormanpower8cale8㎞earlywith1力e

number・f・ 。de8i8hkelyt・bet・ ・c・8tlyt。impleme・t.Thu8,techniquessuchasputting

complete8y8te1コconfggurationli8tSoneveryworkstation(8匂)ragein㎏n8ive),ormalimgall

work8tationsoftwareconfigumtion8d迎erent(18boriロt飽8ive),areロotu8ablefbrlarge

coま卿ation8(e.9.orderof100work8tation8).188ue80fscaleareadd∫eo8edi11[Neumao

88】.

5.3Security

Twois8uesthtatmustbeconsideredinsecurityde8ignarerootpasswordsanduser

passwords.

Onad㎞buted8y8temofmorethana倫wdozeロwork8tation8,therootpa88wordca皿ot

bed品ereロtoneachworkstationbecausethesupporttaskquicklybecomesunmanageable.

Th'erefbre,Athe江ahaAm8deaUrootp888word8Uユe88me.

Foru8erpa88word8,U山systems8tOreeneryptedpasswordsforallusersoneach

work8tatio江.ItisverydifficulttOmaintainpassword8forusersforoftheorderof100

workstation8andcompletelyimpracticaltoproVidecompletepa88wordandgτouphlesfor

eachmach血einalargenetwork.Thi8(replicateddatabase}approachtoauthorization

doe8not8calewell,andsuffersffromtheu8ualproblemsofrepl▲cateddataba8e8.Anatural

alterna匂vei8topmvideaceロtrahzedpasswordcheckingserVice.Inordertoaccessremote

8ervices,pas8wordsmustbesentoverthenet.Thismakesthesy8temvu1ロerableto
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eavesdropPersWh。canstealpasswords.

Asolutiontoproblemsi且8eコd血9Pa88word8acrossthe旦eti8toenα 加pt出epa88word8.

TwoapPro息cheoh8▼6beeロdevelopedtoimplemeロtinge江cryption・ba8edauthenticatio旦:

pubUckeycry】ptOgraphya且dkeydi8tribution8erver8.

Withpublickeycτyptography,thekey8comeinpa逗.Eachkeyiコthepair泌u8●dto

decxyptme88age8encryptedintheother.Therefbreonekeyofthepaircanbegiveロtotbe

8erver88ロdtheother(8ecret)keycaロbegiveロtotheu8er.Theuseru8e8the8ecretkeyto

becomeauthenticated.

AkeydistributionserveオcanbeusedtOassignsecurekCy8tObeusedbetweenauserand

a8erver・T1hisapPr・aChscaleswellbut .requiresathirdparty.Themeth・dgenerallyused

employ8privatekeySandatru8tedthirdparty.Itwa8developedbyNeedha=naロd

S◎h「oeder[Needham78】.

AuthoriZationcanbehandledinmanyways.OnewayistOdelegatethefUnctiontOthe

8erver8`mdimplemeロtitby8cce88control』t88howingmembershipiロgroup●(u6ed垣

Grapevine).AsecondwayiStOusecapabilitiesimplementedasabitpatternpaseedtothe

8erverdbo、 ぽingthattheu6eri88uthorizedtoperfbmaparticularoper8tion(u8ediロ

Amoeba).CapabUitie8包reu8uaUyeロcryptedtopreventfbrgery.

5.4Compatibility

VaHou81eve180f8y8temcoエ ロpatibi五tyarepo88ible,includingthebinaryleve1,e㎜ 匂on

leve1,andprotocolleveL

InbhlarycoΣnpatibiUty,allpr㏄e880τ ℃execubethe8a醜ebinaryin8tnlctionreperto□ ℃8nd

町ecompatibleatthebiロaワlevelwithdifferencesonly垣perfbmanceandiロput〆output.

Emer81dandVAXsysternse止ibitthisle▼elofcompatib皿ity.Althoughth血gr●atly

8imp】 連丘e88y8temdevelopmen輪itrestriCtsthesourceandarchitectureof8y8tem8greatly,

andi8ロotoRenu8edinlarge8ystemsfbrthi8reason.

Amorecommonlevelistoprv▼id●systemcompatibilityatthenextlevelup;口1e

executionabstradion(called"◎oherenog"垣A出ena").Acommoロex㏄uti岨lovel

abstractionezistsifthesaロ1e80ureecodecanbecompileda旦dexecutedpmperlyontbe㎞

8y8tem8.Aロdr6wロdAthenabOthsuppOrttheU山executionabstraction.

Thelea8t愉 頑 ▼e伽m・fc・mpatibilityis。nethataehieve8inter。perabilityby

requ血gallsystemcompOnent8tOsupPOrtacommonsetofprotocoiS.TheXWindovv

Sy8tem{Sdbeifler87】i8aロexampleof鋤1evelofcompatibiUty.Theprotocolle▼elof

compatibi∬tyallowsadi8tributed8ystemtobebUiltbasedoncommonpr的ocolSfor

e88ential8y8tem8e口rieessuchasnamingandauthenticatioロ.Ath鋤8uppo巾lthi81evelof

ab8tractio旦a8welLTheexecutionab8tractioncouldbegivenupanddiverseoper8⑰g

8y8tem8could8tillbe8uppor泌withinAthe醜 口troughtheprotocolcompatibiliセy.
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6Th.eAthenaModelofDistributedSy8tem8

ThedjstributedsystemsmOdelforAthenahasthreemajorcompgロentS:

●workstations

・network

●8ervers

TheAthenaapproachiatoimplementasetofnetwork8ervicestoreplaceequivslenttime

sharingservicee,inessenceconvertingthetimeshＬaringmOdelofU血intOadistributed

operatingsystem.

Tlhe亘etworki8ixlvi8ibletotheu8er.All8ervice8apPeartobelo¢ala江dareavailableto

theu8erwithonlya8垣gle8ubmi88ioロofapa88wordatlogi且time.Theadtualdeliveryof

the8ervice8i8phy8icallydi8tributedoverthesystemandcornmuエUcatedtotheu8erover

thenetworkinatransparentmarmer.

Incoロcept,anyoperating8ystemcanbeusedoncomponentS(work8tation80r8erver8)㎞

Atheロa.Toachieveinteroperabihtywiththeother8yotemcomponent8(andgainacce●sto

the曲tributed8ervice8)thec・mp・ne由 ロeed・nly8upP・ 式theAth飽apv。tc。18伽

autheロticatioロ8ervice,name8ervice8,丘leacce88,andp由t8ervice.

InordertOminimizedevelop匝entco8t,theprotOcol8tOdatehavebeenimplementedin

onlyBerkeleyUnii【onallhardwareplatfbrms.AsidebenefitofsuppOrtingonlyBerkeley

Unixisthem血imizationoftrainingandsupportcost.

Thecomputationalmodelseenbytheu8ers,therefbre,i8BerkeleyU血

TomeettheAthenaobjec垣ve8,thefbUowing8trategywa8u8ed.

●Scalabdity・ ・partitioロednetwork,centraliZedservers,ideロticalwork8tation

software.

・Reliability・-reduロdanCyofallsystemelement8requiredforoperatioロ .

●SupPortpubhcwork8tatioロ 直・-deploymeロtofpubhcclu8ter8.

・Security・developme就ofatrustedthirdpartyauthenticationfacility.

・Heterogenoity-standattlinterfacestowork"statioロ8 .

.Cohereロcy-thesameoper8tingsystemiSusedonallworkstations.

●Sy8temMan8gement-toobweredevelopedtoallowdynamicchangeofthe

SyStemConfigUratiOnthroughtheuseofaservicemanagement8ystem.

●Affordability・ ・Centralizedoperatioロ8 ,developmeロt,andmainbenance.

DevelopmentofsoftwaretOolstoallowremoteinstallationandmaintenaロce.

Eachofthe8ewiUbed垣cu88edingreaterdetailbelow:
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6.lScalability

De8igロ8pproache8havebeenu8edtoimprovescalabilitybyminimiZingthedem8nd◎oロ

8c眠ere●our℃e6inthreeareas.Thesearenetworkba且dwidth,ma888torage,andlabor.

Thecampu8networl【[Sch皿er88】wasdesignedwithabackboneusingoptical丘ber囮da

tr)ken由gprotocolrun血1gat10MHz.Networkmuter8areattachedtotheb8d【bone
,

withe8chroubersuppOrtingoロeEthernet.Becau8eoftherouter8 ,tra伍clocaltOa8ubnet

doe8notlo8dthebackbone.ThisapproaChgivesagoodmeasureofgrowvthcapability ,

b㏄au8ea8morewerk8tationsareadded,moreEthemet8ubnet8caロbeaddedtoth●

backbone.

川w・rbtati・n8have1・calhard{五8k8w}滅areu8(rdtOeliminatepagingtraffic・nthe

neしSy8tem80ftwarelibrarie8arereplicatedona118ubnet8 ,80commumcatioロ8t口 笛cfbr

loadingof8y8tem80f㌃warere=nain810caltoa8ubnet.

Tomiaim江ema臼 砲r㎎e,刷e8thatwouldnormallybereplicatedonaper.workst8tion

basisarecentraliZed.TheseincludepasswordfilesandmostconfTiguration丘1e8 .

T・ ・ti山 山ela}ぬ ・requ加ment8,aUw。rkStati・ ・鳩`鵬aコ ・・】皿 。u8a・ 輌berchangeabl・ .

TheyaUh8▼ethesamerootpasswordandthesamesofbpvarecoロfiguratioロ.1!heonly

u・tiqueitemsarethew・rk8tati・nname題dneta品e88.lnitial1・a《 逓ng。fthe9。ftwareiS

doneovexrtbenet.

6.2ReliabiUty

InordertOimprovereliabMty,no8y8tem8。therthannetworkrouteロareattachedtothe

backboロe・Th遁liエnitedゼhenumberandtype80fproblem8th8tcouldbringtheentir● ロet

dow恩 ・Allother8y8tem8areattachedtotheEthernet8ubnet8.A8ageneralrule,a

h8エdwarefailuremaypreventtheupd8tingof1文lasterfUe8fbraddingnewu8eraccount80r

ch頭gingthehardware◎o㎡iguration.However,systemoperatioロc孤8tillcontiロue.

Hardware8ub8y8tem8who8ef遙Uurewould'stop8ystemoperation,8uch88autheロtication

8e】rvlce,name8e】 【パce,oraecessto8y8temsoftwarearereplicatedwithautomaticcut●over .

6.3PubUcWork舶tioロ8

Clugter80fwoど1astationsareproVidedi且8bOut1610catioロ8aroundcampu8,located80

出at8tudeロt8w沮notha▼ ●towa止morethan8bout5・10】 血ute8froma町locationtOget

toawork血tion.in8dditioロtotheclu8ter8fbrstudentu8e,thereare8everaldedic8tedto

developmentofdep8血entalinstruCtionalsoftware.

Anyusercaロlogiユtoanywork8tationandgainimmediateacce88top】dvatefile8axld

e口vrro】口unentS.

Publicwork8t8tion8haveロoretainedstatebetweenses8ions.Thereforetheoperatioロ8

8taffcanreloadtbe8y8temataロytimewithnoadver8ecoロ8equenee8 .Bydefault,the

Vi。rkstati・ ・SrefUSerem・teService8sucha81・gi・ ・rrSh .
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6.4Security

Theassumptionism8deth8tthe8ecurityofthework8tationscannotbemaint8ined
.To

obtain8yst8msecurityWithinsecurework8tation8afberlo9加 ,anauthe丑 日c8tioロ8erver

caUedK已rberoswasde▽eloped.Thi8i8de8cribedinmuchgre8terdetailbelow ,

Th・K・ ・b・…auth・ ・ti・・ti・n・e丙 ・・[Stei…88】i・ ・t・u・ 回 舳rdp・ ・typri・ 崩k,y

networkeロcryption8y8temthstvalidatestheidentityofindividualstonetworkservers
.It

iSbasedonthemOdeldevelopedbyNeedhamandSehroeder[Needham78]
.Eaehuoer鎚d

networkserverha8akey㎞ownonlytoitaロdtheKerberooautheロtication8erver
.

T㎞e8㎞p8havebeeロaddedtothatmodeltoa88i8tinthedetectionandpreventionof

「epl・y・K・ 舳 …Pe・ 拠 司th・utimp・ ・垣9鯉y・dditi・n・lb・ ・d…n出 ・u・e…ap・rt。f

thenormalloginprocess.

Kerbero8e8tabU8he8asecure8e88ionkeyfbr8erver8andclieロt8 .Theserverthenha8

th・ ・e・pOasibilityto・8e出 ・k・yi・ …pP・ ・P・i崩m麺 ・・
,・・吋 ・gti・mig・ ・ringitじ 。

eロcryptingaUtraロ8actio】 ユS.

6.5Heterogeneity

SineethereweretwomajorspOnsor80ftheprojectalongWithMIT
,itwa8888ured.that

th・ ・ew・uldbe・tl・a・ 伽 ・in・ ・mp・tibl・w・ ・k・t・ti・・pl・t品m・ 孤PP・ 滅by血.,y由m
.

1・ ・dditi…th・ ・e・remUltipl・g・ ・…ti・n・ ・fh・ ・dw訂 ・加m辿 ・・nd・ ・.Th・ 品n頒 ㎎

m皿mumw・ ・kStatig・ 卿i・em鋤w・ ・eimpO・edtObO岨dh・t…9…ity'・ndth・ ・ebyth。

rangeofhardwareforw】 垣chi刀 自tructionalcour8ewaremu8tbedeveloped
.

●Ethernetinterface

・onemillioninstruCtionspersecondprocessilgspeed

●one江 山lionpiXeldi8play(monodhrorne)

●10calharddiskofatleast40MByte

・fburMbyte8・fmぬmem。ry

・pointerdevice(mouse)

Atthi・tim・ ・Pe・s・nal。 ・mp・ 匂m・ ・d・U・e・300000P国d・Vi・e…e・ ・t・upPe.t。d
.

H・wever,8・melev61・f8upP。 垣8pla皿ed飴,the血ture .

6.61nteroperabilityandCoherency

Athena8upport8bothinteroperabiUtyandcoherency .A8withtheXWindqwSy8tem ,the
・・b・y・temsi・ 舳 … 臨 ・・per・teby・ ・血9…mm・ ・P・tw・ ・kp・ 吻 ・1

P・・唾 ・ahighl・v・1・f・ ・h・・e・・y・ ・th・tth…me8・u・ce・ ・d・ 叫 ・anb…mp日 ・d頭d

executed・naUw・rkStati・nsregar(Ue88・farchitecture .

CoherencyatA出eロaiロcludedstandar《1izationofthreelowerlevel込ter血ce8[Ba11【ovich

85」.Theyare:

●8y8teminte血ce
・betweeロtheapPlicationsaudtheope頂tingsystem
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●apPlicationsinterface,theinterfacebetweenapPlications

●useriロterf已eG,出einberf白cepre8eDtedbyapplicationstotheu8er8 .

Toobtsinsyst●mcoherence,the8ameoperating8y8tem餌dthe8amecommuロicatioロ8

pr・t・colwereusedonbothhardwareplatforms・Operating8ystemoptionsconsideredwere

MS・DOS8ndU血BerkeleyUnixwasselectedbagedonfunctioロalpowerandmulti.

taskingcapability.ItproVidesthe8amevirtualmadh山neinterf已cetOapPlicationsonall

workstations.About85percentofthe80urcec(》defortheoperating8ysbemiscommonfor

thetwowo止stations.E88entiallyaUofthe80urcecodei8commonforapplications.

Separatebinariescompliedfromthe88me80urcesaresuppOrtedforthetwoworkstations.

Toobtaincomlnunication8coherency,TCPAPwasseleCtedtoimplementthesameVirtUal

networkinterfacetoaUapPUcation8.

Application8coherencyi8amuchmoredi缶 ㎝ltproblem.Itha8beenapproachedinpart

by8upportinga8mallnumbαoflanguage80nAtheロa.Pre8eロtly8uppor艶dla㎎ 岨ge8are

C,PASCAL,L遁p,a且dFORTRAN.PASCALmaybedroppedfrom8upportduetolackof

u8e.

Anotherparteftheproblemissolvedbyusinga'standardWindowingsystem.ThGX

W垣dowSy8temwa8developedattheMITLaboratoryfbrComputerSdeロceロdAthenato

meet伽ianeed.Inasimilarmanner.standardapplicationsinciudinga2・Ddrawi㎎

p8ckage(GKS),atexteditor(GnuEMACS),a8pread8heet,alaborato】rydatama且agement

8y8tem,andadocumeロtfbrmatterh8vebeenadopted.

Theuserinterfacesforthetwotype80fwork8tationsareasidenticala8thekeyboard8

aロdmou8e8wiUallow.TheXWindowSy8temwa8developedatAtheロaaロdtheMIT

Laborat{》ryfbrComputerScieロce切pmvideapplicationscoherencytothehumaxli且ter血ce.

However,Xsolvedonlypartofゼbi8d逓cultproblem.Recently,theMOTIFhum8n

interfacedevelopm6ntenviroロnentfromOpenSk)ftwareFoundationhasbeeninstalledto

proVideamorepowerfUllevelofabstraCtioninobtai血gu8erinterfacecoherency.

SiロcethetWodifferentworkstationarchitecturessupPortedtwo(lifferentfloatingpoint

andbyteorderstorepresentinteger8,thesystemmu8thandlethe8edifferencesina

methodtraコ 叩arenttotheu8er8.Eachwork8tation㎞ow8it80wロtype(VAXorIBMRT).

Separateset80fbinariesarestOredforeachsystemtype.Text丘lefbrmat8arethe8amefbr

bOthhardwareplat《bロ ユ8.Whenbinarydataare8cce88ed,eachwork8taUontypeacce88e8

it80▼ れロtypeba8edondatafhOmthename8erver.

6.7Affordability

ItwasrealiZedatthebeg血Ungofthepr《)jectthatanysupportapproachwherethelabor

requirementscaledlinearlyWiththenumberofwork8tationswasdoomedtr)f己ilure.To

achieveaffordabUity,thedecisionwa8madetOusecentralizedmanagementandsupportof

the8y8te醜eventhoughtheh町dwarewas《listributed.Athenaexperienceindicatesthat

centralizedmanagementandsupPortprovidessig面cantbenefits止reducedsupPortcost

胆d㎞provedquaUtyof8e】rVicescomparedtodistributedmanagementa且d8upPort.(Iti8
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t・u・h・we・e・ ・th・tdistnbutedm・n・g・m・nt・an・ ・1・・p・hti・ ・1組d・ ・g・山 ・垣・n吻 ・。bl,m,

thatthec臼traliZedapPr・achca皿 ・t8・lvea8ea8ily).

7AthenaSy8temDe8ign

Th・ ・坤md・ ・ignth・tw・ ・d…1。P・XiVi・w・U・ ρ ・・ti・・h・ ・dwar…mp1…f(・p切

10,000)work8t8tio且8,刷e8erve叫comm岨icationsservers ,andp血tersasasingleunified

distributed8y8tem(a8describedearlier) .

Ab1㏄kdi・9r・m・ 拙 ・舳 ・n・di・tribut・d・y・t・mi・8h。 ・囮 垣Figu門1 .Th・ ・y・temi・

networkorieロted.Workstationsattachedtothenetworkareallidenticalinsoftware

・・nfigur・ti。n・Th・8ec・mm画 ・a已ith・ ・ari・ty・fn・tw・ ・k・ 師 斑thatp・ 。vide・e曲e。

totheu6er8.BecauseallservieesproVidedarenetworkserviees
,theyareav已1&bletoaU

u8er8withoutregardtol㏄atioロ.The8enetworkserVicesinclude:

●8emcemanagement8y8tem

●n岨e8emce

●刷e8ervice

・prin亘 ㎎

●mai1

●realtilnenotific8tion .

FUe8thatwouId・normallybeproVidedfortheentiresystemateveryworkstationare

ceロtralized,normallyWitha8mallnumberofcopiestOproVidefailsoftcapabilityand

㎞provedperforrnance.

Figurelhere

●.一 一 ・●●■ 一 一

7.1Se司ceMa118gement8y8tem

Theconfigurationm孤agementoflargenumbersofworlstatioロsandserversiSvery

labor旭 岳n8i▽eandca皿otb●doneeffective!ybymanualmeaコ8.Therefore
,Athenahas

developedtheSerViceManagemeロtSy8tem(calledMoira)【 】レ}vine87
,Ro8eロ 出 血88】to

autot江atemuchofthem組agementtagk.Moiraincludesacentraldatabaseefsystem

information,toot8formanipulatingthatinformation,andtool8f()rupdatingtheser'vices

fromthedataba8e・Tbeu8eofacentralizeddataba8eha8proventobebotheffeCtiveand

㏄oロoエnicalbecau8eeachpieceofdatai88toredoまdyonceaロdi8ea8ilyupd&ted .
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7.2NameService

Inhmeeharingsystems・n8me日8retran81atedintOaddressesbyusingconＬEiguratioロ 創e8.

The8e刷e6teロdtbberelatively8taticandresideineachnode.1亘ordertomeet8y8tα ロ

need8fordynamicreco=xfiguration,thi88t8ticapProachi8notapPropriatefbrworkstation

netwOr》 【8.」alSO,iti8w8StefUユOf8t《 ⊃rageifrepユiCat4∋{10ロ8111wOrl【8t{ltiOn」5.

ThepurposeoftheAthenanarneserver,calledHe8iod[Dyer88】,i8toallowcentr81ized ,

dynamicUエ 止agebetwee旦namesandobjects.Forexample,Postscriptpri且tiロgfbrbuUdiロg

E40t}血dfioormightinitiallybeproVidedbyaprinternamedNILataddress

PS.MIT.EDU.At80melatertimethisservicei8醜ovedtOadifferentprinterataddress

LQp・Mrr・EDU.Itwouldnotbefeasibleto叩dateaconfiguration丘1eo旦eachof10000

workstationstoreflectthechange.Instead,thenameserverproVidesaeingle,ceロtraliz●d

l㏄ationfbrtheconfigurationfileforaUwork8tatio江8,thu8proVidiロgverysignifTicaロt

saVingeinstorageandmakingchangesin8y8temconfggurationmanege8blewithmi】 血al

manpower・

He8iodineludestheBerkeleybin(iname8erver{別oom86】Withsomeexteロ8ioロ8 .It

provide8UゴomationoDu8er8,locationofu8erprivatefile8,maUdehveryaddresees,息 ロd

locationsfornetworkservices8ucha8autheロticationaロdprinting.

HesiOdiSupdatedbyMoiraeveryfewhours.

7.3AuthenticationService

Tovahdatetheintegrityofthe8y8temsoftw町eatlogi且,the8y8temsofbware(exceptfbr

thekernel)i8purgedoneachlogout.Whenthenextu8erlog8in,new8y8telnsoftwareis

dowロ ・loadedfromasec町enetwt)rk刷e8erver,thusa8suringavalidatedinitialoperadng

8y8tem・

Whennooneisloggedinataworkgtation,it餌tomaticallygoe8toa"de8ctivated"8ぬte

aftera8hortt皿eout.Noロetworkco】 岨ecti。ns(伽e題mplet。erternal61es)arereU血ed,

andthew血dowsystemiSnotrun且ing.AprogramcalledT促 九〇ldsoliCit8akeydepreseion

firomtheu8er.Whenthekeydepre88ionisreceived,Toeholdexecutesa8heU㏄riptthat

attachesthe8ystemlibrariesfbOmRVD(describediロthenextsec匂on)andstartetheX

WindowSystem.A1卿 ぬd。 杣enぽiv蝋 励eu8eraロdIog⑪80Uc滅.

Loginproceedswiththeueersubmitmbguse－ 日dpa88w。rd.』 鴎ri8

authentieatedbytbeKerbero8auUhentic8tionserver(8eedi8cu88ionbelow)iロa

tran8pay℃ ロtmanner.Information8bouttheu8eri80btainedj缶 て)mtheHe8iodロ 息me8erワer.

Theu8erhomedirect◎rylbthenattac}1edfromtheappropriateNFS丘1eserver(de8cτibediユ

thenext8ectioロ)・TheZephytrealtimeロoti丘catioロ8冶rvicei8a《 尤ivatedaロdaZephy7

w血dowgrarnclienti8started.Lo9血cont垣ue8wi口itheu8ualexecutionofthelogi直 別e8.

Whenロ ・eu8er1・g8・ut,T・eh・ld"deactivate8"tl・ew・rk8tati。 ・.All8ttached田e8y6tem・

aredet息chedinsuringthatremoteaccessisimpossible.AUte叫rorarystOrageareasare

cleaロedoutandthewindow8ystem垣termi亘ated.Finally,thenextlogiロi8solicitedbya
"P

re88胆ykeプprompt.IfanewsystemlibraryisloadedontOase】rverwhilethe
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work8t8don垣de8c匂vated,itw山beu8ed8ttheロextlogi血.

Sub8equently,Kerbel℃8authenticate8theidentityoftheu8ertothedesired8ervice己a

fullytraユ 叩a爬ntm輌er血oughtheu8eof"electroniccredentiab".Kerbero80ロly

establi8heeiden垣ty(autheロtication)anddoe8notbecome垣volvedinthedeci8ioロof

whetheran血dividuali8allowedtou8ea8peci丘cservice(authorization).TheロormalU血

mechan速m8areu8edfbrauthorization.

ThegenerelinformationflowinKerbero8iSshowninFigure2.

Figure2here

TwotypesoferedentialsaregeneratedbyKerberos:ticketsandauthenticato'8..Aticket

垣u8edtotrans血ttheidentityofanindividualtoaserverina8ecurem8皿er.The

authenticatorcoロta血sadditionalinformationthatcanbecomparedbyaservertOthe

tickettoproveth8ttheu8erpre8eロtingtheticketi8the8ameonetowhomtheticketwa8

速8ued.

7.4AthenaFileSystem

Athenaha8two《 五fferent丘le8y8tem8.Oロe丘1e8y8tem,calledRemoteVirtualDisk(RVD)

i8u8edtoholdread・enlyhles8uchas8y8bemsoftwarelibrariesandsome8pplicatio】 鵠

80ftware.Theotherfile8y8tetn,NetworkFileSy8tem(NFS)developedbySun

Micro8y8tem8,旭u8edfbrread/writefiles.

Additiona1刷esystemcanbemountedupOnuserrequestViatheattachcommand.Also,

RvDandNFS丘le8y8tem8arenamedobjects.Thename8訂eresolvedto{10cation,type,

mountpoin切byHe8iod.

7.4.1RVD

Workstationsoftvvareineludesacon8iderableamountoflibrarysoftware.Stori】agthis

softwareofeachiロdi▼idualwork刀tationwouldgivegoodperfbmance,butwouldleadto

exce88ive■08t.1ロ 息ddition,itwouldgreatlycomplicatethe80ftwareupdat£andsoftware

integrityproblem8.

To801vethe8eproblem8,Athenau8esRVD{Gree江wald86}tOstoresy8temsoftrvare

libraries.RVDwasoriginallydevelopedattheMITLabOratOryforComputerScienceand

subsequentlyenhancedatAthena.RVD8upport8"pack8"o口 口etwork8ervermach血e8that

apPeartoaworltstationtobethe8amea810calphy8icaldi8kpack8.Allfilesy8tem

込fomati。ni8maintai頑bythework8巳tion,andtheRVD8erverssimplydelivers

reque8ted曲kb1㏄k8.AoRVDpackmaybeusedbymanyworkstationsinaread・only

mode,orbya8i且glework8tation三naexclusiveread/writemode.Becau8eofthee缶cienCy

oftheblockleve18ervice,aロRVDservercansupportabouttent㎞e8a8】maロyu8er8aoa
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generalizedtleser▼er.

7.4.2NF8

AnAthenarequiremeロtUthatanyu8ercaロu8eanyworkstatioロ .NFS【Sandberg85,

Sun87】provide6thec8P8bilityfbrp】rivateu8erNestobeavailableatanywo}k8tation .

Private丘lesare8tOredin'`10ckers".Lockersarestoredonnetwork刷eserversdistributed

8α088the8y8te叫buttheyappeartOtheuserinasingle ,loca1田ed丘ecto巧7.The刷eo

mu8tbeattachedtotliework8tationdirectory,butthiSiSu8uallydoneinatraneparent

ma囮eri亘the.togin丘1e.NormalNFSsecurityandprivaCyfhcilitiesareprovided .

7・5P】rinting

Cpnventionaltimesh輌g8y8tem8provideceロtralizedpHn匂ng.Theu8eofth垣mode1㎞

awork8tationenvirorumentcreate8twoproblems:pr垣tqueuei皿g頭dp亘nterco口 触ation .

U血normallyqueue8thep血t丘leontheworkstation,wi出 口oiロdicationbfwhetherthe

requestedp由teriSacceptingjobs'Thepo88ibiUtie8e】 【i8tthatiftheuserlo980ff ,thene式

u8erΣn8ytra8}3the8pooledM'ebefbreitget8priロted.「TlhePO8sibdityalsoe】 【istSthatthe

8pooled丘lemaynevergetprintedbecau8ethep血teri8notaceepdngjobe.

InAthena,lprha8b任 コmod述edωqueuethep血t田eattheremotep血tserver .口the

P血t8脚e由n。t領ihble,animrnediateerr・rme88agei8geロerated.

AsecondproblemiSsimilartothepasswordproblem.Theprintcaprnewouldnormally

be8toredoneve】rywork8tatioロ 血a8taticfbrm.Athenaha8movedtheρn'ntcapfUnctionto

theHe8iodn頭e8erver.

7.6Electnonic'Mail

Inatimesharingsystem,userssendmailtOremoteindiVidualsusingamail8ddreseof

μ8ernα7π ε@macん 輌nεπαη姥,oxrtol㏄alindividual8u8inganaddressof8i醜ply汝 蛇アnαmεwith

therema垣deroftheaddre88a8adefさult.AnAthenareq血em飽ti8出at8直yuoercaロu8e

anyworkstation.Thereforetheremoteaddressisnotappropri8tebecausein《 五vidu818a陀

notlimitedtoone8y就em.

Theapproachde▼elopedbyAthena,8howロinFigure3
,combinesthebestoflocaland

remoteapproache8.Allh}diVidual8areaddres8edasthoughtheywerelocal
,withoutu8血g

amach垣e麺e.T1hemailissenttoscentralmail加6a旦dthentoピpo8toffice"wbere

thema且i8queueduntilthe8d由e88eedecidestopickitup.Whenthemail垣"pickedup"
,it

i8transfe町edto口leprivate(NFS)mai1刷eforthatindiVidual(ba8edoninformatioロfrom

thenameserver),whocantheロread,岨te,aロdeditmailju8ta8ifeverythiロgwere

actUally!ocalfromanyworksぬtioロ.

. ・ ■・●

Figure3here
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Toaccoロiplishthis,AthenausestheMHmailsystem{Rand85】.An㎞provedgmphical

fronteロdha8beGnaddedtoMH(calledXMH)ba8edontheXToo1垣t{Sw{ck88】80thatθ 』

command8訂Geロtered口lloughmouseselectioロofactiveoblect8in8teadof{hecommand

Une垣terface.ThePo8tO伍ceProも ㏄ol[Ro8e85】utilizedbyMHha8beenretaiロedand迫

mod迫edtou8etheKerbero8authentication8erver.Multiplepo8to缶ce8erver8are

suppOrtedtoimproveperf(》manceandreLabihty.Theproperpo8tofficefbreach

indiViduali88electedu8i㎎infomationintheHe8iodname8erver,AllChangesto堀to

8upP◇rt8di8tributed8y8temaretran8parenttotheu8er,andtheu8eru8egthesoftware

the8amea8ifitwereoロa8iロglecentraliZedtime8haぬ98y8tem.

U8er80ut8ideofA廿1eロacanal808endmailtoindividua18withi】 ユAtheロaa8ifitwerea

8ingle,centrahzed8y8tem.TheysendmailtOaddressu⑨ εア朋me@α んεπα.而'.edu.Th垣

mailgoestothemailhubandiSdi8tributedbythe8amemechanismasinternalmai1.

ThemaUhuba180handle8d。 垣tributionli8t8withinAthena.Att}血timethereare伽 臼

po8to伍ce8erver88upPoぬ 】㎎the7000u8er8.

7.7Re81timenotification

Thereareoccasionswhenrealtimenotificati。nofa旦individuali8u8efu1,forex8mple

wheロewma舳asarrivedorwhena丘leserveriSgoingtObetak飽out。fser'vi。e

te醜porahly.Thisi8easilyaccomplishedonacentralizetimesharing8ystembecausethe

identityofallindividua181099edini8availableinasinglel㏄ation.InadUt】 酋buted8y8tem

th垣i8muchmoredi丘icultbec8usetherei8nocentralfileholding口U8ix】jormatioロ.

Tomeett}血need,AthenahssdevelopedarealtimenotificationservercalledZephyr

[DeUaFera88].U8垣g廿U88y8tem,ame88agecaユbe8eロttOanindiVidualimmediatelyby

usinga8inglecommandandWithoutknowingthelocationofthein醐u垣(oreveロif出e

u8eri810gged垣.)Zephyr8eardbe8止eac6vework8tation8tol㏄ate出ei且dividua1,餌d江

theuseriSla99edinitereatesapOPupWindowimmediatelyWiththemes8age・Theuser

can鍵1ectcla口 唱e80fZephyrme88age80fintere8tandsuppressthere8t.ThiscapobUity

operate8withinthecon8traiロt40fprivacyandPermis8ion.

7.80nUneCon8ulting

Anoロ ・Une◎oコ 劇 此ingsy8teロ1(OLC)[Coppeto89】ha8b鍵ndevelopedwhereu8er8c孤

direetquesti領to。 。nsultantsorotherexpertusersloggedinelsewhere・nthenetworkA

8etof8tock岨wer8i8mainta血edfbrquickre8pon8etocommonque8tion8.Ifthe

consultanti8notavail8ble,que8tion8areautomaticaUyqueued.Answersareof靴en

returnedbyelectronicmailifthequesti・nsaredifficult,oriftheque8tioロrem但 且8uロ801ved

whentheuserlogsout.
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7.91》i8cu88

Di⑨ α`"「R8ebum891i8anelectronicconfbrencingsystem廿1atallow8Athen8u8eロto

communicateeasily胆deffUt▼elyon8pecific8ubject8.The8PProachu8edi8to8upPort

the"m鍵ti且9"model,andtherearepre8entlyabout100concurreロtmeetingeiロPPPgre88.

Z)iscussi8autheコticatedbyKerbero8aロdu8e8Zephyrto8eロdrealtixneme88ageo.Th●

sy8temevolvedtbOmanearliersystemcalledForumsuppOrtedonMUItics.

8Sy8temSoftwareDevelopment

Becauseofcoherence,mu《:hofthe8。urcecodefortheoperatingenvironment8isth●8ame

onthetwodjＬfferentworkstationplatjbm8.The80uＬrcecodei8partitionedmto8m8chiロe・

independent8ection(e.9.theapPlicationsandmostoftheoperatingsystem)andamachiロe・

depeロdeロt8㏄tiontosimplifYthe8y8tembuildingprocess.

Theba8icop孤tingsy8temsoftwareusedonallAthenaworkstationsaロd .serv醐atthis

t皿e蛤BSD4.3,Withma曲e'depeロdeロtsofbe町e(e.g.deVicedrivers)suppliedbythe

manufaCturers.AUwork8ta垣o凹mcludetheNFSclient8upport口dusetheXWindow

Sy8tem.ThestandardBerkeleydistributioni8augmeロtedbyseveralthirdpartysaftwaＬre

padkage8andl㏄alAthenamodjfication8and8ddition8・

Tomaintaincontrolofthesofbvvarecon丘guration,allsoftNvarei8eomplebelybuiltfrom

80urcecodeaboutoロceeachyear.MOdUleupdatesareproVided3・4t皿esayear.

ThenewsourceeodefortheAthenadistributedservicesisabout20Mbytes[D8W889].

Thetota』axコountofぽourcecodefbttheAthen8system,includingUnix,theAthena

diStributedserVices,晒dapphcatioロsamountStO400Mbytes.Thi880urcecodoi8

8tructurediロto8hierarchyofabout1300makelFiles8ロdgeロerate812000bi1岬module8・

Tocoロtrolthelaborcontentaユdqu81ityofthedevelopment,醜an8gement,aロdsuppOrtof

吐血 ハ1argeamountof80urce◎ode,8numberofsofuvaretoolsweredeveloped.The8eiユclude

[Davi889]:

●Prot _80urce8・ ・tomanageacce88P】rivUege8

●Trad【(田 【erd`8¢[Nachbar86】)-tom8m直gedi8tributedfile8

●Maksrv-a6頑pt6etto◎oロvertwork8tatioロ80ftware匂)8erver8・

Pro' _souア αr8iS8toolthatmaxuge8acce88priVilegq880that8y8tembuildb8踵 ロot

abortedbyl8CkofpriVilege6foraccess,butwhichprovide880memea孤reofprot㏄tion.It

allowssoft7vvaredevel叩erstO8tartabuildatanytimeWithoutusingrootacce60.It

traverse8the400MbytesofsourcecOdeiロabout1.5hou鳳

1「Vackereate8alocalfileconta皿 江gtheupdate8tatu80faUofthedi8tributedfUe8u8ed

fbrthe8y8tembuild.Afterthelocalfileiscomplete,the8y8tembuildpr6ce88c餌 ◎ompare

localcopie8totheupdate8tatu8containediロ'ア ㏄ んinsteadofcompariロgagaiD5tremoU

file8,thu88avi】 ユgthou88」 ロd80frelnotefileacces8e8・

Ideally,allsoftwareupdateshouldbeentirelyautomatic,andshouldpropagatetOall
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work8tationseseentiallysimUltaneou81y.Tool8todothisatAthenaareavai18blefbrnon・

kernelcode、butnotfbrkernelcode.Pre8ently,chsngPstothekernelrequirethate8ch

mdividualwork8tationbevisitedandthekemeUoadedfromafloPPydi亭k(the"rollerskate"

approach).WorkiSproceedingtOlargelyautOmatework8tatioロkernelsoftwareupdate.

Server8y8tem8(e.9.P甘 口ter8,name8erver8)arebuilta8mod迫cation8froma8t8nd8rd

workstationsystemu8ingatOolcalledmakesrv.Thework8tation80氏warei8皿 垣ally

迦 巳 皿edoロ8e【7er8.Buildinga8師erfromaw。rkstationthenbecomesastandard'

oper8tion.Maん ε3rupre8entlyca旦buildt血e8ervertype80fNFS,Heoiod,Kerbero8,Moira,

On・1ineCoロ8ult血g,RVD,Zephyτ,Di8cu88,andPr血ter.

9FuturePlan8

Becau8eofthe8ig頑cantvalueofPrqjectAthenatoit8twoindustrial8pゆngor8,㎞d㎎

haDb㏄ ロcommittedthroughJune,1991.Theロew己itiativesplannedforthedistributed

8y8tem8areaduringthene】 【ttwoyear8area8fbUow8.

●Movet《 》privateownershipmodel .Todate,allAthenavvorkstationsareo・ 両ed

byMrrandaremadeavailableto8tudent8andf已cultyatロoco8t.Whenprices

foraworkstationmeetingAtheロa8taロdardiSdropt。anapPr・priatelevel

(currentlyseenas$2500},MITmay8ellworkstationtOstUdent8aロdf已culty

throughtheMiα ㏄omputerS匂)re.Eventuallythenumberofworkstations

8upported(primari』ypriv8telyowued)Willappmach10000.Tbenetwork,

8erver8,andi面a8tructuremu8t8caleinaccordaロcewiththenumberof

work8tatio田iロatraロspareロtma皿er.

●S】hifttO飢1pported80fヒware.ThestrategyofAthenaUtomoveaway丘romthe

BerkeleyU血toave旦dorsuppOrtedU血.Si且cebothmajorsponsorsbelong

totheOpenSoftwareFound8tion,theu8eoftheOSF/10perating8y8temlook8

a枕 τactive.(ProjectAthenaalsobelongstOtheOpenSoftwareFou旦dationand

h8喝are8earchgrantreiation8hipwiththem).

●Autom8tic80ftwareupdate8ndinbegritycheck.In8ta118tionofamalorロew

ver8ionofthesystem80ftw8エeiS8m旬oru且dertakiロgbecau8eitrequiresa

VisittOeveryworkstation.ToolSarenowbeingdevelopedtOinstallanew

ver8ioロofthe8y8tem80氏wareoverthe旦etw。rkandtover晦itSintegrityafber

iロ8城ation.

●Dynamicnetworkrec。 晦1r8ti。n.Oneof出emo8tc。 ㎜on㎝ πeロtproblem8

forAthemavvorkstationinstallationisthei且8ta皿ationofanincorrectInternet

addres8.】{eロt遇8エeuxlderwaytoa88ignthi8addre88atboott皿e・In

additio旦,wheロAthenabeginstOallowpri▼atelyく)wロedwork8tation8,誌mu8t

bepo88iblefbrau8ertounplugfromoロenetworkconnectioロandr㏄onn㏄t8t8

newlocationwithoutロotifyingthenetWorkadmmistration.Workondyロamic

reconfigurationi8a180inpr㏄e88.

●SupPortofper80nalcomputer8.Trhewide8pre8davailabihtyofpe}80na▲

computersWithscreenre801utionof300000pixelsmakes8upportofthem

a枕ractive.ThedegreesupportandmethOd80fsupportaロdロowbe垣g

iロve8tigated.

●Deploytootheruniversities.Partoftheorig血alvi8ionofAth飽awa8tomake

iLavailableatnoeosttOotherresearchlabsaロduロiver8it三e80nceitwa8fully
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oper8tioロa1.Partsofthesystemhavebeeninstalledandareinuseatthe

Uロi▼e祀ityofKarl8ruhe,Germany.1ロlate1988,thesystemwasinstalledat

theCa皿bridgeResearchL亘bofDigitalEquipmentCorp.Durmge町1yl989

theentiredistributedsygtemvva8installedatBondUniversity,8ロew,priv8te

universityiロAu8tr8玉a.Otheriロ8taUationgareロowbel咀gcoロ8idered.
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Dσ 用"ε∫ε.Geer,ル.

Pα ε'ノ.レv仇 ρ

PrvjeCtAthena

MassachusettslnstituteofTechロ010gy

C抑bridge,MassacbusettsO2139

{mar.gee叩jlev垣e}@ATHENA.Mrr.EDU

んθ∬RAcr

Ma血 輌g,maoaging,andsupp◎ 冗垣ganuobo画edoumbαofd㎞butedDet・

w。 比s四 ◎es。 ロmulロPleserveri㎜ ㏄sreq血snews。1ud。 ロs.TbeA由e凹SerVice

MaロagementSys¢mp頑dS㏄nロ 山edconロvlofd幽adm㎞ 口on
,apnocolfor

inte「facet。 血ed鋤 碑t。 。ISfbraccessingUtm《)difyingUZ(latabase,鋤d組

aUtomatedraechanisrnfordatlidisuibutio【L

1.Lロtroducdoロ

τゼepurposeof由eAtbenaService

ManagementSystem(SMS)iStoproVideas血gle

poぬtofcoロtaCtforau山oritativeinfomadoロ

ab◎utresourcesandservices田ad▲stnbutedcom-

pudngenvironment,SMSUacentraliZedd幽

aclnlinistratorproVidingoetw(,Ticsbasedupdaエe

alxlmaintenanceofsyStemser鴨 τs.†

●ConcePtuaＬUy,SMSprvvidesmechan㎞sfor

rnanagingservers:ロdresouroes.ThisaspeCt

comprises山ef㊤ 《㎞eotalde泣gロofSMS.

●Ecoロo血cally.SMSpr◎videsan『placerneロt

forlabor・iロtε ロSivebaDd● ロlanagementof

servercon丘9画 ◎nbles.

●Technically,SMScoIぷofadatS山ase,a

serverandirsprotoc◎1inte血 ㏄,ad鎚 曲 ・

tUbuti。 ロ ㎜ 口,UttoolSforaccessing

aodmodifyiロgSMSdata

SMSprovidescoberentdataaccessaDddata

updＬate.Accesstodataispr◎videdtU[Dugh亀

†C亀 元m凹tbeUlc=ntOdi5tinguish岨on8difftrent

冥 酪680いheword"5●rve了":theSMS麓 〔,which

rn亀ハ畠8e30d巴 ユbas稔;1」】6serverswhiChprovideＬystem

"r∨icε8鋪dwhogtnain¢ 四 四エ"SMS'・ 元 亀島onfor

eXi$tenee:anddeupd鵬 鵠r'icnwhichallowSMStO畠f・

feCttlcsc●y5t8m鵠r∨ic●8.

s甑 血1dapplicaioninほrfa㏄.Prog口ms

designedtoreconfigur℃ ロetworkservcrs、ed▲t

mai血glists,manage.9roupmembership、etc.,ad

usethisapplicati。oi雄 ㎡a㏄.Applica加nsused

asadn-veto◎ISare虹 〕vokedbyuse!s;

appUcaロ 。ns山atupd泣eserve●a民(aut。mad・

cally)iロv◎kedatr5gUlar垣1類 ∨al5.Managernent

reportsaodoperaboロ81f6edbacicarea15◎pro■

Vided.

LLR●quirernerrts

tu鵬q血meI迩fbr也einitialA山e皿

SMSinciude:

■)∀fa」口唱getneロtof15,000acc◎u泊ts
,including

垣diVidu息1use鳳cou漏 冶,aロdprqlect

accou口 笛,aDdspecial .acc◎uotsusedbysys.

㎏msemα}s.

・Managrmentof1.000woricstations
,

dlnesha血9machines,aodロetwo=kserve=s,

inclu曲rgspecificatioo。fdefa山resource

aSSIgnrnents・

● ノ自～』10cadooofooo口011edDetwodkservices,

sudbascreatiロgaodsett=ingquotasfdroew

users'bomedirectoriesoonetwo止

fi】eservers,co【rsiStentwidlload・balanciロ9

co:品 社D岱.

●Ma垣 ¢nao㏄ofothercontrolinformatioロ
,
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●

血du曲19usergrVXPS,maj血9㎞,acceSS

co口tro1泌,"C.

Ma血tenanceof鳴so町ce曲eCt◎ries,suchas

吐1e1◎cadooofpdロters,specW嬬d丘1esys.

teπ1s(irrcludiロ9privatelysupP◎rtedfUesys●

tems),aDdotber口etwod【services.

ThismUStbea㏄omplisbedwi山 山eutmOSt

rDbusロ)ess.

Tbesy就emmustbeeasayexpaodable,

botbtosupportaddi日oロalinstanoesofaparticular

servicea工Xitoofferadk】itio口 泌servicesin吐1e

fUture、Atdlisdme,SMS●usedtoupda捷three

services(withRVDtobeaddedsb◎"ly):

●Hesiod:TbeA山enaN創meSeM㏄ 、H,siod ,

providesservioe-t《 トser∨er胆dlabel咄la・

don・Itcanbe山ougbtofasabigh・

peτfomaロ ㏄,民ad・onlyfrvnt●eodtotbe

SMSd鎚base.See'tbecornpanionpaperin

山iSvolume.1

●NFS:AtA山e口 入mo6tsha民d・access民ad・

wτite丘lesys¢rnsa鵬P蜘dedbyalocally

modi丘edfoπnoftbeNetwo虚FleSystem.2

SMS1naエtages山eNFSserverbosts,pτovid.

ingquot8.basedresou元 治allocadonっaod

loadbalanciロg.A150referto山ecompani◎ ロ

paperiロtbisvolume.3

●MailServiee:Atbeロa'smaUserViceiS

山r◎ugbaceo口 宣1r◎utingbubtomuldple

P。st。fficeservers(rnailrep。sit。 繭)b頃

oロthePostOffi㏄Pr◎toco14(POP)of由e

RaロdMailHandle15(MH)package.SMS

aUoca鳴sindiVidualposto丘i㏄b◎xestoP◎st

of丘ceservers,aodbu且ds山e/usrtlt'b/aliases

con仕 て)1丘1eusedootbeceoロ コdロiailhub.

●R、 、C[):AtAtben』 」mostshared・8ccess民ad.

o【』yfUesys鴨 ロusarep=vvid白dby8RLe=ロo¢

V㎞ 』Disksys任1n.SMSm紅 鳩ge8Φe

RVI)seτ ∨erh◎5t8,pr℃ 西成d血xg●c◎e88coロtオ て)1

1ists8rXdser∨ 訂c◎digur富doo創e&

Eachoftbeseserverbostsareco口 口pll●dby

some㎜berofserver・specificda=aＬfiles;oveτ50

separate丘1esa鳴 町1血 ●dto釦ppo"Φ8蜘 α∋s

desedbedabove.SMScuコ ℃tly別 個tb鳴e

H'5蝕 ゴservers,17RVDfikse=∨ 《時,32NFS丘1e

servers,ooemailbub8=道Uコ ℃eposto伍ces・

EachRVDse1∨er民qui民sooc丘 泌,囮deach

ser∨eピs丘 泌isdif允 τe口LAH'ぷ3●odset∨er

requiresgseparatefilesc(⊇g64000爬solv・

ablequeries,bロteachHesiodserverle㏄ives由c

same9fiユes.EaChNFSser∨erreqUirestwofiles,

ODe丘1eide口ticaiacro6smo☆NFSs紅ve厨,ooe

田edifferent.Tbernailhub元quiresooe丘1e,

tusr〃ib/aliase∫.

1.2.Des㎏oPo垣"

Tbe鳴a陀fivefacto●tobe白 止eninto

accountwbeomakiogdesig=1decisi◎05.Ioorder

of㎞poltaロ ㏄.tothisprpj㏄ttbeya民:

1.ReliabU▲ty

2.ConsiStency

3.FlexibiUty

4・TimeE伍cieocy

5.Sp8ceEf6c泌ocy

SMSmustbe爬Uable.InparticUlar,itrnust'

bedesigロedt◎allowstraightf◎rward鵬creatioロof

SMSoロreplacementbardwaref氏)mbad【ups,

sbou1d出cneedarise.Tbebackupregimefor

SMScoロsUtsoffrequeロtdatabasebad【ups』iロ

ASC口formaいo●d口t汕 .仙c㎝.

pooentsof由eSMSsys巳ma民desig=鷺dsuch也 邸

adupHcatecoロfiguratioロcaobekeptruロoinga5a

testplatfomwitbout血te】r負 ∋血gwitbnermatL

"民a1
・"ope前 。ロs.SerViceup《 垣¢s砲ve頭ed

by㊤sting由eservcrbefo民callioganupdatesuc・

cessωFaiied。P㎝ 虞i◎ロ5血galams迦are

beUtdisabZingpartSof山esys泌mif肥quixedＬ

butWithoUtinteractionswidヨlogicaユ1yuocoo－

口eCtedpa応of山ese1∨i㏄maロagemeロtsys伽.

Serviceswhidba罵duplicatedforavailab山tya1℃

upd包edsucb山at出eserviceiSalwaysavailable;

i・e・Jt込ootpeロni口edforserverupdatestod血

mtOuロwarranzedsynchr◎ ロy,bτiロgiDgdowロa皿

ms迦 ㏄sat山esame迦e.Tbeentirelife・cycle

isconsideredpartofdepadヒage,sotightchange

a=Xis◎uオ 〔培・codeco碇 ∞1(民vie▽ ゾtロge8cbcbe」 ロge

tosource,mn血 ロgoolywhぷc80bebu血t㎞

sou1℃e)ispa"of山edesig=L

laadditiontohaviロ9anthoritativecoo口 ◎l

oftbed田 亀SMSmuぷseeth越tbe《 医速i5k●Pt

COロ 泣5㊤nLTo胸 回 民iDzernalCOO』,

SMSclieロtsdo=蹴 ωucbtbedatabased口 ℃cdy;

theydoooteveロs㏄ Φedatabasesy団 ぬ泊自u5●dby

SMS・E8dbapplicationusestb●application

librarytoaccess由edi迫b8記.Thislibr肛yBa

collectioロoffUnctioasallogriogacces$tod鴎

伽b鶴byc◎ ㎜ 画ca血gWithtbeSMSserver

us血8d鴇S述protocol.Manyof山eω8虚e

consisteロcycoロst卿 口h頑 α1bytbeth叫.

AmrmtUofcoosisteocyverificationaPPIicatio日 頃

蝕5◎exislＬTomaとedコisCOt加20cyreliable,d泌

prOtocolisdeSig=ndtobetaπ1per.pr◎ ◎f,Wi由,

S趣 血gbo由de山1・ofＬserVicea□Udmali.

clousa鵬rnptSt。canuptded甑Securityis

providedwi由 口、ebelpofautbenticatioロbyΦe
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Kerberosprivare・lceymuth朗dcadoロsys㎞.See

tbecompani。 。prperinthisv。 ㎞e.3

BeyODdttesegoals、SMSmuぷbeflexible

㊤b◎ 山i岱d勤 めaseurxSe!pinningS副 由eser・

vices"supports・Asdisc劇1aterioΦedesigロ

蝋i。n,tbeparti《:UlarDatabaseManagementSys・

肥musediS血5ulated丘omSMSthroughaGlobal

DataBase(GDB)libraエy.6ma㎞gSMSplug・

compatiblewi由o山crdatabasefOundations.Itis

independentof山eir)diVidualserVices-一 －while

eachserviocupdatedbySMShasitSowロparticu◆

1紅(lataformatandsロuc眠,山eSMS《latabase

StoresdatainooecoberePtf()πnaLAseparate

ppog㎜,tbeDataCcotrolMaoager(DCM),con・

ve虞sSMSdatabase(internal)sロMcturetoserver・

apprOP血 ほsロuc賦(sucbasaconfiguration

丘1e)・WbeロanewserviceiSsロPP◎rted,性 比data・

basecaロbechaロgedaDdoロ1yminimalupdates

are鵬 ㏄ssaryintbeSMSserver,⑮daoew

moduleis8ddedtotbeDCMspecify血gtbeaddj・

d。nalspecificoutputdataformatt。bem岨ufac・

tured.

Aユso,intbeinzerestsoffleXibmity,ロo

adrniniSuativepolicydecisi。 【rsarecoded血othe

desigロ.Tbesea鵬detem]Lirndonlyby也cdata血

山edatabase.

SimpUcityoftbedesig=listロoreimpOrtaロt

tha』ndV∋speedofopera1ゴoロ;od】ersysロ ∋ms,sucb

as由eHesiodnameseτvi㏄,proVideahigb

baロdwid【h●ad.onlyiロterfaceto吐redatabase.

Todゴ5end,tbeserveroロ1ySUPPO民5s㎞ple

queries・Processioge丘iCiencyfOrcomplex

queriesismaxirnizedbylocalapPlicadonsnro・

ロingOロ 吐泌wodcstatioqnotoロdbeceoo頂dserverL

/Lnysetofchangesth』 止口1ustbeat◎ ロtictom止

口血d出 山a記CO口S㎞cy鵬performedOOΦe

serve℃se岱ofooo●atO血cchanges畠odcoロ1P↓ex

lo◎lcupoperationsaresupportedintbeserveronly

tb1て}ughcomb迦gs血plerq口

2.Sys任mD● 免 田

T㎞ 紅e曲 鴨 亘de口 吐nSMSsystetn:

●Tbe血put泣de,¶ 屯 由c◎ 輌 亀∬of也 繧

user・inze㎡包ceprograms.dlowi口8Φeu記rto

eロ鳳ex血,《 πmα 塒d鎚mtbed岨1・ ・

base.

●Tbedぬbase訂de,wbichconsistsofΦe

ac叫dat凪)85e,t岳SMS紺 ∨erwhidbmaロi●

pula口Stbed鋤a記,aodut江ityp【D9口m5to

bach;p、 鵬St◎r℃,aodverifytbe口1¢rnalcco-

siSteロcyofd泌dLatabase.

・Tbe。utPutSide,wbicbexuactsiof。rmation

㎞ 血 ωa記.氏)πna口it血toserver●

specinccca丘9t配doロ 丘1es,andupdatestt2

vUtousserversbypropagatiロ9』 創es.

Variousarnountsofglueare爬q血dte

conneCt山ese由reesides.Attbelowe☆level,

therei5由eoetworl【prot◎colthatclieロtprograms

usetogaiロ ●cceSSto由ed息tabase.「[d5,bowever,

depeodsontbe畠c画rnodelofbowdatabase

queriesaredonc,whicbisinflzencedby出e

orgaロiZationofd泌da輻abase(butnOtitSex8以fbr.

mat,whichishidden出rougbtbeprOtoco1).

2.1.rrbeSMSProtocol

TbeSMSprotocolistbefWe口 笛」i且t8r・

faoetoSMSfOrc肚eotapplica口oロ 虚.ItaUows811

clieロtSofSMStOspeak8como叫nctwork・

ロ殖spa㎜ ㎞guage.

TbeSMSproωcdis8remozeprocedUie

caUproto◎01basedootbeGDBUbraエy,whicbin

㎜uses8TCPsロtarn、Eacbclientp1℃gram

makesacoeneedoロtoawelllcnownporttocoロ ・

taCttbeSMSserver,油grequestsandreoeiv・

ingrepliesover曲tstream.Each爬questc。 ロ・

sistsof畠majorτequ鳴stou匠!iber,8エldseveral

couロteds卿ofby陰s.Each呵)1y◎ons㎞of8

single鑓8加5cod●fbUowedbynroormore

cou=Utstri画gnofby塙.RLequestsaodrepliesalso

coo皿naprvtocoiw国oロ 口頭1ber,⑩8山owde囮

h紅 血 ㎎ofv頭ooskew.

TbefbUowingmajor罰equestsarede丘1翼 ×1

fbrSMS.Itsb◎uldbenotedtbateacbqucry

d]:fiDesitso▼7ロsigエ 】邑n鵬ofargu1勧eロ 鶴aエ ⊃d

1℃副 岱.Fbrsomeof吐)ese3ction51出 ●5erver

cbecksau由o1izstioobasedontbeau吐nnticated

idεロdtyofロ ヨeusermak血gderequesL

ooopDooothing.ThisiSuse6Ufbr鳴s血8

a=Xip1て)fi】止口goftbeserver.

authentiestCTbereisooe輌Eeロ もaKerb〃o虜7

antbenticata【 ・A皿 鵬que口 口ceiv頃

afterthiSrequestareperformed。 ロ

bdbd匠of山cPtiDC中didε ロ直fiedby

吐泌autbe口ticat◎r.

que「yTbe丘rstargument込 山己nameofa

pre-de丘oedquery(息`'query
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'

aecess

Nonnal

establishingaconrncti◎ ロ,proVidrロgaut=beロdca・

doo,由eロpeτfdn田 山ngaseriesofqucries.Asiong

as山eapplicetiono【dywantsto元 口ievedataor

perforrns㎞pleupdates,onlyanautbeロdcatefb1・

10wedbyqueriesa爬necessaly・Tbeaccess

operationjぷusefUIforverifyingdhataロoperatioロ

w .itbsideeffectswi皿succeedbefo佗attempting

iし

bandle").釦d吐trestarearg頑e皿5

totbatquαy・Queriesmayretneve

血fom止ooormod晦whatis血 Φe

da白 山ase・IfΦeser∨erqueryis

allowed,8ロyretrieveddぷaa爬

passedbackasseveralreturnvalues.

Allbut山e㎏retUrnedvaluewUl

haveaStatuscodeindicatngrnore

data・wi山 山e60alone元 日画D9由e

reals励 巴scodeof由equery.

Tberearea励bienumber。fargu・

ments.τbe丘 岱tUtbenameofa

preべclefinedqueryusablefbr出c
``query"requesLandtbereStare

quぽyarguments.Tbeser∨er口 口1xns

areplywithazerostaロ1scodeifぬe

qu問ywouldhavebeeロa皿owed,ora

民plywi山anon-zett)statuＬscode

expL輌gwbytbequerywas

rejected.

useofd鳩protocolcoロsiStSof

22.Que百es

Allaccess【o由edatabasebyclieロtsiSp1℃ ト

videdby由eapplicationlibraryviadeSMSpro口

t㏄ 。LThis血e血 ㏄pmvidesaU血 ωdsetof

p爬defb砿 ㎜edqueries,allowing亘gbdycoロ ー
'ロ'oUedaccesst◎d幽basei且formadoaQueries

fal1血tofourclasses:reロieve,ロPωe,delete,aod

appeD《SAnaロernpthasbee口adet。de血easet

ofquedestup【ovidesu£ficieロ 【thXib垣tyto

m㏄tallofΦheneedsof山eDataCcrロtrolM皿ger

asweUas血eiodivi血 皐1rpplicati◎oPV。gr富m5,

sincetbeD(Musestbe'sameintα 血eastbe

clientSt◎read吐 泌d畠mbase.Si」 ロcededaUl)ase

canbemodifiedロd{由e8pphca6。 ロ

libraryhasbeeロdeSignedtod巳 σw山eeasyaddi・

doロofquelies.

11begeoeralized18yeroffUnc=ゴoosm8」 ロ』s

SMSiKiependentof血euo虫5dyi旦8database・lfa

differ題tdatabasemanagemerr【sy砧mis

reqUlrorL血 ∋oolychange=めed●dWi皿beaoew

SMSserver.Itismadebyliniciロ9山eprer〈 缶丘コcd

queτiestoasetofd幽manipulationP買xン 白土u爬s

proVidedbyaverSioロofGDBsuitedtod泌

alternateDBMS.

AtdエUtirne由e罵aI℃over100SUPP◎rted

que「ies・See㊤ec。rnpletetechnicalde繍pd。o

ofS～fSforad占ting。8Somesamplequeries

㎞clude:

get_田 匠fs_quotＬtS

Argumeロ 岱:ma由 垣e.devi㏄

RetUrns:listoflo9垣 ノquotatuples

Em)rs:oomat〔 虹badlnacb皿

ノ～ρστ'cvρぷ4砧 たguotaω 訂8n〃rentS/b'σ ∫∫

usersonthespecPteゴdtSkpaπd'tiOn.

get_ロs臼F-byＬogiロ

Argume口 口:loginロame

Retums:109元n,`iicS,sbel】 」bome,1ast,fiπst,

midclie,status,口)nu1!1ber,year,expiratioロ

da㎏,mo(五 五cad㎝ 血le

Errers:ロom誕db.ootuロique

Retri'evesjψ 願tiOnabOUtαpartieula'

醜',searchingby'08栖r:arne,Simi'la'

queriesα 垣tosca励bytast脚 泌,]7rst

皿,醜'の,andRegi∬ 尼 〆3のtuunber.

addmtC血e

Argurne口 笛:㎜e,⑲pe,model,郷,

記劇 ロumber,systern明 亮

Returロs:ロo由 」bg

Eπ ◎●:alreadyexists,badtype

Aρ ρε頑anew〃tachineωthelist可

machin'sino,vnbySMS.

upclatc _5er▼er_info.

Arguロ)eロts:service,update血er∨d,target

Me,scriPLdfgen

Returns:oo曲9

Eπ ◎τs:oornatcb,notURゴque

こtPalatesa∫ εハn'cρentry,alLawin8αn!y`ん 栖8

bUttheぷ'用'cenarnetobechanged.

dd虞e _乱 民y8

Argumeロts:labd

Re画 ロs:oo也in8

Em尽:o。m邸dい 。t画que

D'"榔'hespecPtedfi"system輌 ψ"囮 ・

tionfromthedatabase.Doesnotauto〃 両 ・

cailyrec励n`he・storageattitistirne.

Eachqueryhastwopossiblere伽st8虞usvalues

inadditiontoanyern)rsgivenabove:successUt

per西 田 』oo_d●nied・

23.Th●DatabaseM息mgeme竃"Sy8teロ1

Tbedatabase込tbeco鵬ofSMS.Itprv-

videsthestoragemechaロ ㎞fbrtbecomplete

systern・SMSgxpecrsi唇databasetoco=rsistof

seve戊1tablesof爬co喧witb緬ogs、inege鵬.

aDdd3tes.Tables8」 【ekeyedoロoneormore丘 巴ld5
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㎞eacbrecordaUowiロgetheieロtreロ ゴevalbykey

orWildcards.

Tbed瓠aba記o鵬odyinuse'atAtheロaiξ

lng・esgfr・rnReiad。 画TecbΩ 。1。gy、inc.lngres

proVidesacompletequαysystem,aCUb剛yof

rouU咋 鋤dac。mmand迦erfacelanguage.lts

advantagesare由 猷itisava口ableaエ 泊d職it

mosUyworics.Bydesign.SMSdoesoot(缶peod

onaロyspeCialfeanueofingress。aStoretairitbe

opooOtou山zeo由e鵬1aロonaldatabasesysterns.

τbedatabぷisao噸odeαeロdty丘 ◎m

由eSMSsystern.rrbeIロ9時squeryb輌gsa垣

d鎚base・speci丘crDutiDesarelaye!edat由e1。wer

levelSof出cSMSserver.A皿appUcadoロsaxe

口止p開deロtof《 垣 匂山ぽ ・speci丘CrDutines.Ao

aPPlicadoopassesquerybandlesto由eSMS

serverwhichtbentesolvesdbetequest㎞toa【 】

appr◎Plia任d孤abasequery.

Tbedatabase◎ontainsseveraltypesof

obteets.Eachobtecti且t1]edatabaseh85aロaccess

cooロnltist(ACL)associatedwidbitiロdicating

who酋anowedtom◎difythatobjeα.Eacbobject

alsoh息srecordswb◎lastmodified"andwbeロ

thatm。 鍾cad。 ロwaspe㎡ 。rmedTbeACL'sare

justreferencesto阯sts垣thedau由ase.TtEdata・

ba5e◎oロtainsd泌following:

●UserinfOtmatioロ:fc山name,109血 ロame,

userID,regUtraゴsID、loginsbeU,bome

曲ectory,classye紅 、Status,mod近cadon

㎞e,nickname,b◎meaddress,homepbooe,

。f6㏄add民ss,。 笛 ㏄pbOロe,scbo◎laffilia-

doロ,anACL

●Mad垣neinforrnatioロ:㎜e,type,m《xteL

Status,se由10umber,sys蜘type,囮ACL

●(コuster(mappingofmachix巳stodefaUlt

Pτ血 砧r画RVDse1v質)informadon:㎜e,

deseriptio旦,1㏄ 飢i《ぬ 《iCfaultservas,

machine面9コme口 口,囮ACL

●Gencral瓢 ㏄ 泌 ⑳adon:serVicenarnet。

networkportm8ppiロ8

●FUesystemcon丘guratioロ:ロame,type,sαver

b。st.㎜e◎o故v訂bosしm。u皿po㎞ 。ロ

clientbOst,⊂mode,岨A(工

●NFSinfbτm8tioI:bo"㎜e,physic81disk

P8直せdo叫qu◎tabyuseroneぬpartiti《 ぬan

ACL

●RVDi且formatioロ:b◎stname,pbysicald込k

pUttioqvirnualdisicsassigoedt◎eachp釦rti・

don,packID,accesspasswords,Sh胞,創 ロ

A(工

■P面 出ri口Lformation:㎜etoletciprintcap

e加ymapping

・P。St。thcelocati。 。:f。reacbuserp。"。 伍 ㏄

serveraロdboxoロ 吐vatse「ve「

●ListS:narne,dεscription、modificatioロ(bte ,

membe●(wbicbca口beuse岱,oΦerlists,o「

literalsロiロgs),㎞butes(maihng鼠UNIX

groupUtgid),aロA(コL

●Aliases:iDClu(箆s8皿owedkeywerdsforcer・

t=aio6eld3in山edatabase,al¢ 「口ateoames

for丘1esysterns,altelr=late口aπ 埠sforservices

・DCMi旦f。m叙i◎o:servicest。beupdated、

二bostSSUPPO血geacbsem㏄,但r騨 丘1eson

eachbo就,185tupd8¢ ㎞e,

enable/。-fiagsf。r叩da鳴S

●internalcoo口01i口forrnatio口:nextu記r口),

卿D,rnachincD,屈cl〔;sterDto

assigロ(tbeseaxeju戚hi口 笛);aロACLfbreaCh
コ コ

qucry;usagestanstrcs

2・4・SMS・to●S●r▼ 臼FUpdatcProtecOt

SMSproVidesare泣ablemech血fOr

updatix培dW≧serversit1naロages.Tbegoalsofd泌

ser∨erupdatepτotccola爬:'

●Radoo瓠,釦tOtnaticupda㎏foτ ロ㎜ 垣 《;ases

a幻H3expeCted1[indsoffailures.

●Abditytosurviveclean(target)server

c口sbes.

●AbUitytosurVivecleaロSMScrasbes.

●Easilyuederst◎odsratesothats匂 頂ightfor・

wardrecoverybyhaodispossible.

A皿actioロsa口i=riti越 ●dbyΦeSMSsyste【n.

Upda缶softロanagedse!vers紅eperformedsuch

that8p耐anycompletedupd鵬ishamiess.

Updat「 司,ootcoロipletedaresiロ1ply民scbedul●d

fo「 領 野 ,藺t日 出eysucce●doruntilanupdatecan

ご鑑㍑書論豊劇蜘c碑ah皿 組中恥
Tbeupdateprotocolisba鎚dootbeGDB

libraryjUStasistbeSMSprotocolitseif.inde

updateprotocoLtbe民a民fourc◎ ㎜ 画5:

8u出 ■垣c8捷AKerbero5auΦenticat◎ri5鍛L

Tbeu幽setvero江 山etlrget

記r鴨ruses曲 面£au口劇dcatorωver●

均 也鎚 山eentityc◎ ロ逗do8itis

altbo1測t◎ 皿 山鵬 幽8.

traasfe Thi5commandisusedfarseロdiロ9

加fo回 エ壌口o叫usuany●Dtire田es,

T』protocoli5c8Pめleofe伍 ・

dGntlyseod㊤ ロg8ha山f● 勤口eg8byte

b㎞ 厚 田e.
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口doo8ThisseodsovαacommaodscriPL

wbicbwbeロex㏄utedoOtbetarget

serverw山i口5匂 山 ΦeoeWCO口 五.

guratゴoo田esjUStseロ し

e㎜ 惚Thisinsmuα5ΦeU幽 ¢serverto

executetbeinstructi}皿

btypical咀ge・a皿fburc。 ㎜ 耐san

used㊤theordαp爬senほdabove.Mu16ple

transfersmaybeoecessa】ryforsomeservertypes .

No砧 也atwbeoda伍 伍1esareロansfered,由cydo

ロotdireedyoverwrited》eexisd』gdata丘1es .

InSteadtbey"put血ate叩)塒 四sidoロ.

WbeロdWup《 地isexecuted山e。ldmesa:e

reロamedtoaロoΦer鳴mp◎raryname,aod山eoew

Mesaregive。 由ecoπeα 【㎜es.Thism皿mizes

山eintervaldu血gwhichaser∨ersystemcrasb

wouldleavean垣cons岱teロtset
、.ofcon丘guradon

田es・lfabporioロs。ftbepreparati。nare。 ◎m・

pletedwitbouteπ ◎r,tbeexecudoロis出eo

alloWedTbj5usuaUyc◎ ロsiStsofmoving丘1es

arouncLtbeoseロding8sig工 凶toorrestartingo

serverprocess.Tbeupdateselver山enperfoms

aplausib山tycbeckoロti】eresUltbyverify土 ロgΦe

opera口oロof吐 泌sys鴨tnser∨er,a【XiseロdsSMSaロ

i【xlicadveretuπ1code.

3・Syst
,emCompooeロts

SiXsof【wa民 ◎omponentsmake .up由eSMS

system.

●Tbedatabase、curTentlybuiltontbecommer・

cialdatabasesystemRTIlngres.

●TheSM5ser∨er.apr◎gramalwaysrUtmiロ9

0口 出emachir}ec◎ ロ迦ingmed幽base.lt

accossestbed飢abasefor山ec1》 ロtp買>

9刷ns・

●Tbe司PPIicationlibr別7、aco11●c口OoofrpP・

ロncs皿Plemeロti㎎ 由己SMSprotocoLItis

usedbyciieロtprogramsto㏄ 画 コ画c畠 姥

Wi山deSMSserv●r.

.・Tbeclieatpropm8c。U㏄ 亘。b。fpro・

grarns山atmaiceup由euseぬ 缶血ce⑩ 由e

sys砧m・

・Tbed幽c◎oロ01Inanaser;aprogram晒

periodicallybycアonaoddオiveobyd皐t8io

Φeωab蹴ltcoastn;ctsup-{ser鴨 τ

CO口figU頑oofilesa工XIinstallst』 めsefileSO口

tbeser》e●.

・Tbeqpdateserve●,whichτuロooe8d》

machioecoロtai【 止口98serverthatSMS

updaエes.Tbesbarec◎ ロtaCtedbyΦ ●data

coo加1m岨ge口iロstalltber)ewconfigura・

doo創esaodo。dyΦerealsロve●bd且9

managedbySMS,

'

UserWO紅adoo

「

SMS

ser∨er

update

server

bacicup

旧

server

BecauseS)∀ISbasavarietyof拍 ¢1faces,a

distinctio晒 蝋be剛 血tainedbetWee・applica・

d◎nscalledclientS山 蝕 《tirectlyreadar}dwrizet。

SMS(i・e・,曲dvepτ て)grarns)a=加dservices

whichuseinfarrnadoロd㎞bu回frα ロSMS(Le .

anameserv町).lnbotbcases吐 泌interfaoeto㊤g

SMSdauめasei5dhr℃ugh山eSMSserver,u血g

山eSMSprotocoLTbegignificmtdifference岱

thぷs但 ∨Gru幽i5haDd1●dautontatica皿y

也rvughtheD息 江Cooロ01M畠n旦ger,●dm並 畑ve

progtamsareexecutedbyusers.

3.1.(項 ●ロ白

SMSiDdudes●setofspeCializedmanage・

meロttoolStOgnコtsy砧m{o●ove頂11

c。口口。1。fsy廓em民s。urces.Fbre8chsy鵬m記r・

vice出 自悟 担an8dm血iStrativeiロ 炬 ㎡己ce.To

a㏄o㎜od鵬oovi㏄a垣 《xecasi鋤1usels,a

meouio秘 曲ceiStbe《leim1しFbrleg吻u5αs,8

c。㎜aod・ 』esWitcbiSproVidedthatWillusea

liロ:'o丘eロ泌io任 輪 ・TbisproVidesSl岬aod

血ectDess㎞ ㎜f』m血 紅wi也 由e5y鵬m,

whilebe垣9鵬asoロablybetPfi』tooovicesaod

㏄casiooalusels・Aspecializ●dmeロubuildLing

toolbasbeodeveloped垣owlerthatoew
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applicadooprognmscanbedeve1。pedqUickly.

Thj5userioterfacedoesootdepeodo口 止eX

VVi=bdowSystem.10rtrnus【bep◎ssibleforsystem

operatorstou鴎dumbterminalStoc◎rTeCt

鵬sou況eproblerns・Le・itcaoロ ◎tbea!equirement

dbatahigbleveloff直=ictionalitybep鵬seロtbefo爬

山esemcem幽gemeロtsys鳴mcao。pela鳴 、

FieldSiエ)山edatabasehaveassociaむ ∋dWi山

山emUStsoflegalvaＬues.A口 出Ustindicates

山ataロyvalueisp◎ssible.Thi5込use負 』forfields

sucba5u5e'月a〃 昭,dUレ ρ53,aロds◎fO血 τちe

applicationpro9㎜s,befb●atternptiロgto

mo山fyany出 血9血 止edatabase,爬queStdhis

information,aodcornpareitwith由ep,OP◎Ud

ロewvdue.IfaoiロvabdvalUGUcliscovered、itis

民p◎ 鵬d【o吐 泌user.wboisgive皿 山eopportunity

tocbangetbevalue,or`'insisピ'thatit遮aロew,

1egalvalue.(Tbeab山rytoupd鵡da口in由e

databased㏄snotDeocssarilyindicaetbeabdity

toaddoewlegalvaluestotbedatal)ase.)

Applicationssbouldbeaw眠oftbe口mi丘 ・

catioロsof由eiracdons,aDdoodfy山euserif

appropriate.Forexample、aロadministratorde捷t・

㎞gauserisinforrnedofstoragespacethatis

beinglecla㎞ed、mailingdSrsthatarebeing

modj丘e(LUtsof◎r血ObjeCtstbatDeedtobe

rnodifiedaton㏄(suchas山eownetsbipofa

ma山 コghst)p民seロt山emselvestobedealtWitU コ
1「befbllo司 】glistofclieロtppog㎜sauu

cＬorTendylnuseatPh◎jectAtbena.Tbesea:e

rewritesofstar)dardUNIXprograrns,anda民

availabletoregt】 』arusers:

●c/V与8●chaロgefingerinformadoロ

■ctsh・cbaogedefaultsbell

Tbe記 自民oewpπ)9頂msavdlableω 民9山 ロ

use馬:

● κ8輌 ∬ρア ・aUowDewstude江 田tr)ciaimaロ

A山 口aaccount

● 〃:aiha'nt・a∬owusersω ●dd!d㎏lete』 ●

selveSt。ma並nglists

Tbeseareusedbysys包m冨1エninistrator5:

●attach〃i訂'昆'・m畠pfUesys培mn8エ ロesωpby・

sicalS卵ercon丘9U砿OロS

●c九 ρobox-ch8迫Lge五)rwardingpo舗o伍cefd【

auser

●clustem4irU.associatearnachinewi由aset

ofdefat】 ユtservers

・aLcrrvnaint・upda¢DCMtablee。tries,

ぬdudingservice/machimmaPPiロ9

■tiエ ρnロ輌月r・createaロdma血a血 ●℃ups、

rnailiロ91ists.aodacoeSSCOOロrDlliSts

●nfsmaint・con丘gu民r,TFS丘1eservers

●porPnaint・In血 【ainUbeULstofweUknowロ

CO口taCtPO「 岱

・regtope・erneroewstUde口 笛 加m山e

Regisロaゴstape

● 卿 伽3輌n'・co口 丘9眠RVDser∨e●

●uげerrnaint・m血 斑 口userinfOttnadon

血clu伽gtleserVioeandpost。racelocatioロ

Fiロa皿y,Uゴ6progmmisusedonlyiロdebug9血9

SMS:

●5〃tStest'performaロyquerymanually

3・1・1・NGwU5erRegiStration

Asped曲edclientismeoewu父rregis－

口泌 ◎ロprog㎜.AoewstudentrnustbeabletO

claimanAtbenaaccountwithoutaロyinterveロdoo

鼠 》mAtbenauserac◎ountsstaff.W油outtbis山e

u父raccountsstaffwouidbefhcedwi由m胆uaUy

c佗adpghu曲edsofaccountsattbebeg止 血gof

eacbacademic鳴m.

A山eロaCbtainsa◎opyof由eot6CialUStof

registered☆ude。 岱 ㎞ 由eMrrRegistrar

shordybefo鳴 Φestartofe8cbtenn.Tbere8tape

clieataddseacb砲d印ton山eReg㎞ 喧'sq鳩

whohasロota』adybeeo鵬giSte鵬dfbra口

A山eロaa㏄ouロtto山e`'users"爬latiooof山e

database,aodassig文 蝋auロiqueu鴎rID;也estu・

dentisootassig=x●d息logionatneoraロyotber

resourocsatthistime.Aooe・wayeロcτyp¢dfbm

of吐 泌sロ1deロ ピs口)口 口berisStoredalongWith

由ename、Nootberdatabase●sourcesa口an(卜

ca口datthatdme.This口)㎜beraDd㊤eexaCt

speUiロ80f山es回 》dleat'sfUllnamea5爬c◎rdedby

u泌Reg㎞ 口℃ 山 畑 眠o二 品r8stuc』ot

tod迦8nacc◎unt.Tbu8四 口)numberis

s。mea血8。fapasswardundl亀realrccounthas

beensetup.

Wben由cstudeatdeCides⑩ 民9垣 訂wi由

A山e叫beorsbew曲upto胆yw。 翻 。o

a1Xilogsinusiξ1gtbeusernameof`'regeter,,.

Tbi5produces息fb団 ・1止tiロte血cep●omp血gfOr

吐泌useピ5丘 岱tname,middlehi由1,bstname,

垣 曲tDnumta.「[beregiSte'prog剛 口

doesootta凹 【totbeSMSserverdix剛y,but80es

山rougbaregistrationser∨er丘 曙LTb∋ 】悟9㎞ 』

tions●rげerdeaisWith亀ccesscoロtrol⑩d}SMS

servera£ 冨コtbH5κ`rbe'0ぷadrninistrationserver.

Regis1er巴Dαyp岱 山eD[mmber.80d魎8

V'rウ シ
_仏 ∫ε'request⑩ 由e鵬9汕O口server・Tbe

ser叱r鵬sp。 曲wi由already _regiStered,

ロot _「ouロdgoτOKＬA血 斑 山dS山cregiSters但 ∨α
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'

"伎Udow◎rkoobebalfof吐x2use℃tbeuserStili

caロロotco口taCtSMSdilectlyuo亘1beorsbe

。btainsa1卿 ㎜ 副 峡 Φ.

IfΦeuserhasbeeロvaU(垣 砧d、'e8tSter山eロ

pr。mPtStbestUdentforacbOicein1。9㊤ ㎜es.

It山eng㏄sthr◎ugbatworSteppr◎ceSStoverify

山e1。 幽 ㎜e:血st・itsim山 ほsal。gi口quest

fordUsuserロameWi山 κe'beroぷ,if吐 ゴ5fails

(圃ca亘 ロ9出 猟 ΦeusernameisdWandmaybe

肥gistα ℃d).it山cnseOdsagrabＬoginrequcSt.

Oo鵬 ㏄ivinga8r禽bＬogiロreqUCSt,山e爬gisロa-

dooservertbeロproc●ed5toregiSterΦelogiロ

㎜eWidhKerbeア ρ工∫ifd】elogiロnameisal民ady

muse.itremsafailurec◎detoregiSter.O山er・

Wise,itallocatesabornedirect。ryfortheuseroロ

d泌least・10aded£Ue記rver、setsaロi亘tialdisk

quotafbr由euser,buildSaPOStof6ceeoロyfor

山euserontbeleast・1。 砲dpost。f丘ceserver,Ut

retumsasucoesscodeto"8む'ρ'・SMSkeeps

口宣d【ofloadiロgooservers自otbed己Labase,incre-

meO亘 ロgaロddeCTemeロ 血gitseSti幻na砧oftbeload

as"aU◎ca鳴saDddeaU㏄ 泣es鳴so1峡oneacb

server.

ノ～egiStertbenprornptS由euserforaロinitial

passwortLItseodsasetＬpasswordrequesttO四

民giStぬooserwr,whichdecryl)ts"aodfbr・

wardsittoκ ρ'bρ'θぷ.At⑪poU〕Lpendiogpro-

pagadoロofinformationtodleHesioばt迦eser・

vi㏄,也ecenロalmaiibub,and由 巴useピsbome

6ユeserver,吐}euser,sacco1坦thasbee口esta●

blisbe(LTbeseupdamsmaytakeuptol2bou岱

tocornpleze.

32.TbeSMSSe押er

A3preViouslystatedaUremocecomu=亘 ・

cadonwi也tb8SMS(latabaseisd◎oethrougb吐 出

srvfSse「 ∨e「'usiロgd]己SMSprDtoooLTb鳴SMS

鵠!rverrunsasa血91繧 ㎜P口ooΦ 己SMS

d8Lab8se口iatu.Itlistea3fd『co口 蜘o口50口o

weU㎞owロservicep。"囮dp-s爬m。 鳴

proce《 ㎞ca皿}oロeachconoecdoロit

accep岱 ・

GDB,through由 ●useofBSDUNI】 くnOb

blod【iロgI!O.a皿ow3Φepτ09【amrnertosα 叩8

siogle・processserverth8tbaedlesmultiples畑u1・

ta=め(》usT(コP◎onnectioロs.TbeSMSva∨erwnl

beab1£tomakeP「09「ess爬adiロgnewRJ℃

requestsaDdse蜘gold卿liess皿UltaneoUly,

whidbi5㎞P◎ τt8ロt江8reasoロablyla四 声arrlount

of(k止&istobeseotbadLTbeRPCsystem自 「o口

SunMicrosysemswasalsocoロSid珍redforu鵠 垣

山eRPClayeτ,butwasrejectedbecauseitca胆ot

haodlelargereturロvalues,sucba5ロUghtbe

rearmedbyacomplexquery.

A呵 。rc。 。㏄rロfbrethCiencyins。me

DBMS'siStbetimeittaitestobeginaccess血g山e

database・someUmes爬q出 口gsta血9凹P8back・

eDdprocess・Sip㏄ 曲isabeavyvveiglrtopera・

doo.由eSMSser∨erw山do吐 ホooＬyoo民wb6ロ

1tst頭S.

Tbeserverperformsaccess。 ◎ロtrolcbeeScs

ooaUqueτies.Aoaccesscooロ ◎lU鼠(A(コL)is

assocぬ{edWitheacbqueryhandle、andwitb

maoyobjectswi曲tbedatabase.Forinstance,

toaddsorrleorv∋to81i5もitissufficie口ttoeid鳴r

beoo曲A(コLassoCiatedWithde

add _m● 罰nber'_to_listquery,ortobeooΦeA(コL

of吐re㎏ 血question.lna《 雄U。 。.1汕 、use罵,

m㏄ ぬes,andNesysze:田 ㎞veU∬ 。fadditional

userswb◎areatiowedt。mαWtbem.Tbe。oo・

㏄ptofanaUpoweτfUIdatabaseacinlinistrator込

notoecessaryWithSMS,altbougbcouldbe

implemeロoedbybavingΦe鋤eA(ユ.fbrall

queriesthataffed【 由edatabase.

Becauseooeoft力 己reClvessth飢tbesロ ∨er

SUPP◎ 眞5tSarequesttocbedヒ 巳ccesst◎apaよdcu-

larqueτy,itisexpectedtbattnanyacoesscbecks

wiUbawtobeperfcrmed南 ㏄:oncetoa11。w

由cclie=nto仕 口doutthatitsbouldpr◎mptΦeuser

forinfo口 口atioロ 、aodagainwbeロd]equeryisa㎝ －

aUyexecute《LItisexpectedthatsomefbずmof

accesscach血gwiUeventuaUybeworkedintoΦe

serverforperf。rmaDcereasons.

32.1.lnpロtData({

WTItiユoutpropercbecksoniロputvalues,a

uＬsロcouldeasilyeロ ㎏rdataofUぷgWTongtypeor

ofaロ(鵡nsica1
.valueferdユ 島Itypeiエ"oSMS.

Forex脚ple,consider血ecaseofupd迦9亀

u鴎r'5mai1曲s8・1£ 血砲d。ftypi㎎
"atbe:巴

●po●1"(av81idp◎Sto伍ceserv匂r),8user

accou口 口adm口 ㎞ortypediΩ"a由eo邑 ・por,(8

口ooexj5te口tm曲),aU口 泌useピ ⑨m息ilWO1』d

bere口rmedtosenderasu1{1e.

1ロputcbeddogisdooebyb◎tbΦeSMS

serverandbyapplic畠tioasuSingSMS.E8cb

querysupportedbyΦeseτverm8yhave8valida・

d。 ロroutin●SUPPlied曲i由d泌d口 出"吐 鴎8rgu・

mentStotbequeryaselegi面 板e.Quc亘eStb猷do

nothavesideeffect$ontbedatabasedonctDeed

av山da亘oomu血1e.

So匝ecbeck58L鴎bet任rdo鵬iロapplications

programs;forex息mp』.tbeS】¥口Sserverisootiロ 巳

9◎odposidooto¢ 皿ifauser'soewdboioe㎞ 亀

loginsbeUexi5●.】H【owever,o由ercbed【s,such自 虐

ver輌 也 部au顕'sbOrnedireCtoryi"vdid
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丘1esys任mロame,arecooduc¢dby由eser∨er、

メu=)errorcou]jtion匂rillbereロ 』rnedif吐xevalue

spedjiiedisincorTectTbeUst.ofpredefined

queriesde丘 エ罵s山ose丘e1《1swhicb民qu浜expUdt

d欲acbec㎞9.

33・BaClcup

Itisロotcritica1山at由eSMSdatabasebe

available24boursaday;wbatisimportantiSぬat

㊤edatabaserern迦 血tern祉llyconsisrentaDd由 鎚

由ed鎚 ロeverbeIOSLWi山 山atinm蝋tbe

da臼basebad【upsystemfbrSMSbasbeeBsetup

tomaxunlzerecoverabUityifdコedatabaseis(㎞.

aged、BackupjsdoDeinasimpleASCIIfOmat

toavoiddepe国eロ ㏄oo山eacロ;alDBMsmuse.

TWOprograrnsrエ 〃口bロcbψand5〃tsre・

store)a鵬generatedauternatically(usingapa,vk

script)fromtheda伍basedesc】ription創e.

3晒beckupc◎pieseacbrelationofdbecurTent

SMSd幽baseintoanASC江 田e.∫ 〃tsbackUPis

invoked【Ughdybyaco㎜aロd丘1ethatrna血tains

tbelast吐ttecbacicupsoo-line.rrbesebadkupsa‡ ℃

putooasepa砲tephysicaldiskdrive丘 て》ロ1tbe

drivec◎Dtaiエ 直ngtbeactualdatabaseaロdcopied

overtbeoetworktootherl◎cadons.∫ 凪srestore

doestheiロ ∨e】scof∫ 夙stmckup,曲gasetof

ASCIImesandrec罵adロgtbedatabase.Tbese

bac㎞psby山emselvesproviderecoverywmhtbe

lossofロomo佗 山 頭roughlyadaピs工dons.

Toobta垣complete爬cove!y,itis【recessaryto

examinetbelo9丘1esof吐)eservers.Aロ

autornatedproceduretodothisha5notbeenwτit・

tens血 ㏄itiscomplicatedandhasロotbeeロ

n㏄dedyeし

3.4.TheDぬCoロtrolM題 画8α

TbeDataCooロ ℃lMaロagerisaprogram

responsiblefordi頭b口 口giロf◎m邸iooto

ser∨e】蕊TbeD(Misinvok●dbycron戯 口gu㎞,

丘equentintervals.Tbedatathardives也DCM

isread丘 て)md泌d息 江b鳴se,ratber由8Ωbemgcoded

血 。 由eDCM。rkepぬse卿ooロ 丘1蝋 。n

丘1es.Eacbtime吐2DCMis叫itscaos吐 鵜

d蝕 め培t。demUwbicbserversneedupdat・

ing・Oロ1y山ose也 部o爵 ●dupdε 哨becausetbeir

c頑 胆6。nbaschangedand山e江 叩d鵬inter-

valhasbeenreacbedWillbeupdated.

Tbedetem血 頭on由atitiSt血etocb㏄ka

se而 ㏄isbasedooinfoπ ロadoロ8boutd出 欧service

㎞ Φed己taba記.Eachse而 ㏄hasaロUpd畠 缶 血 亭

va1,5pedfyingbowof㎞proVidersof由atser.

vicesbouldbeupda回Laロdaoenable血g.For

eacbserver!b。sttuple.Φeω Φasest。ms由e

㎞eof出tlaStupda鵬8鵬mPLwbe山erorootit

wassucoessfw山.aodaooverride口ag・Iftbeprevi・

ousupdateatternptwasロ 。tsuccessfu1,ti)e。ver・

ridetlagwUIbdica¢wbeロtoロyag血Tbe

adπ ㎞veuseピ5inte血ceproVidesa

m㏄ ㎞to$et由eoveπidefiagmanually,so

aStoupd鎚e8sロverSOODer山 頭itotbe南 鵠

wouldbeu幽4

Lod【ing誌alsoprovidedsiロ ㏄aロupdaze

maystillbeinprogresstbeDextti:neΦeDCMis

invokedVli山 ◎utdSlock垣9由eoewD(W【prΦ

cesswould8tほmpttOupd8teΦesameservice

dlatΦeoldcrproeessissti皿wo血goロ.

IfitiSロecessarytoupdate8server.a

s問pa鳳 雛prog「am(also㎜ ●di口 出eda凶 コase)お

invokedtoextraCttbeinformatioafromtbed鯉.

basea=Xifbmati1"oΦeserver.speci丘cfiles.Tbe

D(MtbencoロtactSΦeupd8ほserveroo山e

mach泊e、 舳tbetargetserver,seodsdWua

sary山 山 丘iesandtbesbellscriptthatisinvok●d

ootbeserverm由inetoinstalltbeDewMes.Tbe

successfiag日setorclearedbasedoowbetbertbe

upda捷attemptsucα 鴻dedLIfΦeattemptfad叫

d±eoverride且agisseLr散luestiコ91ヨhataロO口 ㌔∋r

attemptbernadetoupdate山iSserveroooocrth胆

indicatedby吐 泌d㎏ 旬tロpda比 山鳩1∨aL

Fbrpe㎡ 。rrnancereas◎ns,s。mepa応 。f山e

D(Meurrentlytoucb山edatabasednctlyratber

山ango血g由rough山eSMSserver.No由iロgis

beingdooe山atcouldnotbedoロethrough由e

server・}lowever,bypassingtbeseオ ∨ermal【es

exロc血gk㎎earnounrsofinformatioロmu由

fastera=翼18void5slowiロgdowロ Φese=verfor

theseopenぬoロs.

4SystemP●rform創 嘆培

Thesy伽ism《 鵬 鵬1泌1e出 皿 山eODe

p鵬viouslybu5● 戯A由e回LTbeddve●ioロhad

mu幽m㏄ ㎞ ㎞mo鵬 飢血edto山escaleof

teロsof血nesbaringh◎s岱ratber由&ロtbousandsof

wod蜘oos.Sysぬcロsbesh8v●boeロ τa鵬.

Tbespeedoftbesystem込 舳r,be込g白 ぼteoougb

t。u鵠iロrer■ctivCly,曲ougb5◎me.queri日d。

幽awhUeto◎omple¢.Tbed出 自b8secu罰 鳴面y

occupiesabout13megabytesa白 血e5ew訂.・,

Mostof仙 ほ5ys迦 臼destUbedbe爬h85

boロbu5efbr《rver虫mo曲.Afewof山e

poiD岱 面entioned1]膓 罰e8】鳴just'oowt員ei」 ユ9imple

mcotedaDdpロt血08臼 ∨ice.No捷th邸th嘘 込tbe

oolyrnanageme=rttodlfar5000acdveus郎,650

wo鋤oos,胆d655卵 割s.
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4.LA▼ 血b近ty

TbeSMSserverhasoe紅1yalwaysbeeo

accessible・Somequeries,sucbaslistingaUpuか

1iclyaccessiblemailiロglists,willtieuptbeserver

forasbortpeτiodofdlne.Regularuse●are

prohibi鳴dfrom由eloogerqueriessロcba5U5血g

a1」usαs.whicbwilllockup山eser'verforseverai

minutes.Tbeserverisoccasionailydo晒for

safetywbenaロSMSad㎜sロatorWisbesto

modify由edatabased浜ely血 ◎ugblagres.

42・Security・

Ke7bero5au山enticationona皿octwork

accessaDdpbysicalsecurityoftbemachinchave

beeosuracieattopreveロtbreaicins.However、 山e

systembasnotbadenougheXpos眠tobelieveit

isreallyresistaロttOcoロ ㏄rtedattackcs.

OoeproblernWithΦecurTeロtirnplerneロta●

doohastodowi山securityandaccesscoロrrol

lists.Itisdifficulttoad曲r田benurnerous

ACL'sin山esystem,anditisnetalwaysobvious

wbenclifferentqucriesareusedtopredict山e

effe《nsofchangingaoACI_CurreロdytＬdSprobS

lemiSavoidedbybaぬgtwoclassesofquedes:

tbosetbataロyooecaロdo,副thosethatody山e

da口 出aseadrninistratorscanperforrn.Tbe罵need

tobemo民mtemed並 鵬1evels.For血5ta口 ㏄,it

woUldbeusefUltoall。ws。mesy☆emoperators

tochaロgetbeinforrnationdescribingpublic

woricstations,butnettbetirnesharingmachitS

andse】[ricebosts.

43.CoasiSteDCY

Tbecur民otdatabasesuffelsf『omd●cay.

Tbedatabase騨wsindex改salx1鵬fe鵬oceoou口 岱

山atarew蜘9.posto伍 ㏄bOxes迦doDot

beloロgtoaロyuser,aodgr◎upswitbo◎1nembe‡s.

Theseaオeassumedtobecansedbycod山 口8εrオors

in山eeljent㎞y社 回cliaロ 岱.Aロyproblemis

po¢odallycompoundedby山every'aiso兄 ゴ 冶アe

ofSMS.V円 山buod螂ofwodcstations垣tbe

丘eldd期isoogu喧n正 目ecthatSMSclieotpn>

9㎜$illsta】 ユedoodb8回1u鳴8118tc両 ∋ロ=revision

leveLTberea元also8feyvproblGrnssuspeCtediロ

山edぷabasesys¢mitseif(㎏8),b戚 Φe$e口

difficulttopiロP◎iロtごHowever;tbe'v8τiou3d牡8"

exロnctioロprogramsusedbyt』 鳩D(コMarerobustt

tbeyslipoveraロyin◎oロsis泌ptrec◎1て1s.sotb●5e

causefewp】 ⑩blems.

Ada凶)臼ec←cycbeclcer,血 》 吐出

sp垣toffsck,isrunregularly,butoロ1yfor血for・

ma亘oロalpurl》 ◎ses.Becauseoftbedangers

i灯volvediロmodifyi=)gtbedatabaseou1=side口 》e

SMSser∨er.itiSo◎tm《)(ti丘edbyd1岱cbedkerat

出」5dme.

Asb◎rto。miロ9。ftbecurTentsystemiStbat

itisoccasioロallyoecessaytouselngresdilectiy

tomI止es◎memodi丘cadoロtO由ed鎚base.For

e】㎜Ple・itwas鳴 ㏄odyoecessarytomodify

eveτyinstanceofaparticUlarioginsbeUin口 比

useraecountinformatioaAspec垣1clientcould

h8vebeeoWhttenωdod血,butitwoUldoロ1ybe

usedoロ ㏄ 、so由eope頂doOwasdooe㎞c-

dvelywitb由elng爬sque!yinterpreter.Alarge

.ロumberofsirnilaroperatioロ5tobeexecuted

woUldoormdlyirnply80eedf◎rageロcralized

batchpτocess◎r.Thisisistoocornplicatedfbr

ourneeds,beo㏄suChoperatioロsa民eitberdooe

byhaDdt㎞ ◎ugbtberegubxclientS,oreditedi回t◎

ascriPtthatcanbe咀through山er8wln騨

i1コ¢】rpreter・Avaj』abilityofd山inzerPteterrnakes

suchoperadoosrelativelye85y;yettbereistbe

temptadooto丘 叉to◎rlaロy出 血gs山 誕w8y,

bypass血gΦecbedkSbuiltintoΦecUe【 寓librar:ノ

aDdSMSser》er.

』mustbetakeロtoavoidhardcoding

垣to山 己SMSde訂gncurmotpolicydec垣 ◎as

aboutaccoun岱and元sou鵬esbe民atA由eo&Y就

byma血ta江 山8thisnexibility,itsometimesiStoo

easytob●akΦerules.Thisismo爬oftenaロ

err◎rthaoaロiロteロtionaib⊇gofPtnユ1es.

F◎r㎞ ㏄,山e鵬bavebeenuserswbod三dロot

haveapo☆of丘ceboxbecauseofadministrative

mjstakes;山eywe鵬unableto鵬 ㏄ivema止

5.Coロdロ5ioo

Systemsformanag垣9由eo山e繭e

unm8=㎎eableロ ●edtobedesigロedweU,buコ 劇

壇realistica皿y,80dpmvidedwi血 斑 叫ess

up吟s.WiΦ Φ6 、AtbenaSMS.wehave担

ex8mpleofasystemthatisworicingfor由esc81e

of1ρ00wortstatiaロ8,butoeedssigロi五c垣

民 血remeattogoω 吐泌10.000workstatioロ1eveL

TbeniUlvisi。 ロhaspD。veo◎o喧 幽 ㎜ 血 ・

iogquestion込wbetbertbedesigロ 畠3weロow

haveit▼ 岨becapdbleofd出20己xtle8pinscale.

WGbe血eveitwilland▼tillbebacktOieportto

youWithourresults.

Admo▼1●dgm● 田3

恥e舳 信sw。Uldlilcc⑩ ㏄㎞w臨 池

followingpeoplefrvmM工.T.ProjectA由eロ8for
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wm㎞ES。 ㎜e醐 」鋤M㎞e泌,輪 回
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'

studeロtSwod【ingforA山emSys鳴=ロDeveiOP-

rnengwbobelpedWithtbedeSignandimplemeロ ・

tadoロoftbesystern;aodJerornesal匂zer.Techni●

ca1】)ir℃CtorofProjectAtbe口 囲」UtJeffery
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1VisualComputingInitiatives

TheVisualCompu血gGroup(origipallycalledtheViSualCoursewareGroup)wasbegun血1985asan

efforttoaccomodatecertainMITfa四1tywhowere血terestedmintegratingvideointocomputational

courseware.Thisearlyefforthasgrownover由elastthreeyearsintoadevelopmentsituationthatnow

employs8-10peoplefUl1一 血 コe,hascreatedaVisualWorkstation,hasinvestedmorethanamilliondollars

inhardwareandsoftware、hascreatedapublicclusterofexpe1血nenta】visualworkstations,hassought

㎞cialresourcesoutsideof也esponsors,andhasbecomeaworldrecognizedleaderinthefieldof

VisualCompuringtharwillhaveaverysignificantimpactoneducationandeducationaltechnology.

Al1也isiDad(litiontoproduc血ginteractivevideo(liscsandevalua血gノ ㎞plememingi皿agecaptureand

storagetechIlologies.

TheVisualCompu血gGroupatPr()jectA血enaisdoingcon血ueddevelopmentinfourbasicareas:

interactivevideodisc,visualreference,telecommunications,andimagepr㏄ess口 〕g.

ThesefourusesofvisualdatabasesareorchestratedbydevelopmentsinAthenaMuse,anauthoring

langaugethatwillallowstudentsandfacultytocreate,quicklyandwithoutprogrammingskms,highly

mteracuvemulti-mediacurriculumapplications.ThislanguagehasbeendevelopedontheAthenaVisual

Workstation:DECMicroVaxandIBMRT!PCplatfomsrunningundertheUNDく,XW血dowSystem

enviro皿 】entwith8bitcolorgrap垣csandfuUmotiondigitizedvideosupportedby也eParallaxGraphics

1280seriesboardset.

Cuπendy,thedesignofAthenaルtuseisbeingshapedbytenapPlicationsatreadyutnizingitsbasic

tools・TheseincludethreeforeignlanguageinteractivevideodiScprojectS(AthenaLanguageLearning

PrOject)mFrench,Spanish,andJapanese.TheMechanicalEnginee血gProjectonBearingsalsoutiliZes

interactivevideodisc,computergTaphics,andexpertsyste皿software.NewOrleans.・Aα り,加]rranぷition

hasavisualdatabaseofmore也anfivehoursofmovingvideoconcemedwithurbanpla1血ng,design,

and也e血plementationofcUlturalchange.Thevisualcomputingsystemforthispr()jectallowsasmdent

torespOndtopreparedquestionsbyselectinginformationfromlibrariesofmaps,documents,mov血g

interviews,documentaryfootage,stiUpbotographs`andgraphicsandactuallyus血gthesystemtoedi1and

present也e血formtionon也eworkstation.

ViSualreferencepr()jectsincludetheBo∬onA'℃hitectureCollecn'onfromtheRotchVisualColl㏄tion.

TbjsvideodiscandIextdatabaseprovideanmdepthstudyofcityplanning、architecture,andtransitional

imagesfrom1620to'thepresent.TheNeuroanatomyLearningEnvironmentcombinesanillustrated

videodiscglossary、3DcomputergTaphics,aslidebrowser、and(lissectionfilmforexplorationofthe

humanbrain.Thisproj㏄talsoplanstoemployimageprocessingtoenhanceareasofthebrainfor

identification.1nrroducriontoBio～09yisasetofbasiclear【 血gmoduleswrittenaroundexisting

videodiscsofCellBiologythatemploynarratedaudioロ'acksands宙lframe!motionvideoofmolecUlar

materials.

M頗8εDε1卿 ∫y∬emisdesignedtousetelecommuncationtechmologyto了emotelyserve由e

workstationvisualimagesfromtheBostonArchitecrurevideodisc.Astudentcancallforstillvideo

images加m由eRotchLibrarybyusing由eMITcableTVsystemcomectedtoeachworks口tionand

ass㏄iate由eimagewiΦanol1-linetexldatabase.
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2AdditionalResearchInitiatives

ProjectAthenaisalsoinvolvedinajoin叩roposal10createaCollectionimageSystemfbr也eNadve

AmericanCollectionsat由eNadonaIMuseumofNaturalHistoryat血eSmithsonianlnsitirutionin

Washington,D・C・Thisproject(MrrSI)willinjtiall>・provideViSualWorkstationsupPortforcuratorsand

researchersusingtheSouthwestCoUections.AsubsystemwillalsobecreatedfbτtheNavajoNationasa

prototypeforforo山ertribalmuseums.TheuseofApplet㏄ ㎞ologyisandcipatedasanappropriate

vehiclefor血edisseminationoftllisprqjecし

TheVisualComputingGroupalsoworkswi由Mrr'sCenterfbrSpaceResearchManVehicle

Laboratorゾtelescience"experiments.Bya(laptilgtheVisualWorkstation.toreceivedigitaldata,voice,

andlivesatellitevideolinkstotheKennedySpaceCenter,facUltyandstudentscanmonitorrealtime

experimentsanticipatingtheuseofthemulti-mediaworkstationasaNASAsystemlinkto由eSpacelab

andSpaceShuttle.

O由erareasofinterestmcludetheuseof章nagecapnロeandstoragedeviceslikeW亘teOnceRead

M鋤y(WORM)opUcalm頭a,σ)-ROMdatabases、digitalvideocamera血put,networkmgofdigital

imagerピ'jukeboガ(video(lisc,WORM,andCD-ROM)deliverys}'stems,digitali皿ageryfiles)・stems,

digitalaudio,andhighresolutiongraph▲cs.
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ProjectAtlhena:
Multimedia

Learning
ProjectAthenawaslaunchedin1983at

theMassachusettSInstituteof

Tec㎞010gy(MIT)with$20million

fundingfromMITand$50million

worthofhardwareandtechnical

supportfromDECandIBM.Theaim

wastoinstallanetWorkof

workstatiomsthroughouttheMIT

campusforthedeveloprnentanduse

ofmUltimedialeamingsystems.Part

ofthenetvorkconsiStSofaclusterof

32bitvisualworkstationscapableof

combiningfUl1・motioncolourvideo,

cabletelevision,digitalaudio,high

resolutiongraphicsanddigitaldata

fromvideodiscs,CD・ROMs,cable

televisionandmagneticdiscs.

Theaim。finstallingthenetw・rkedw。rkStati。nswas

topromotetheuseofnewtechnologiestodevelop

systernsthatwoUldimprovethequalityofstudent

learning・ThePro}ectAthenag了oupiscommittedto

explo「ingthewaysVisualinformationcanbesetfree

frornitsdependenceontext.ltisthebeliefofthe

teamthatthetechnologytodothisWillonlyTeachits

h111t∈rachin8andlearningpotentialwhenitisinthe

handsofdedicatededucators.ThePro)ectAthena

VisualComputingGroupwasformedtofaCilitatethiS

processbypr〈)vidingthefacu】tyandsttＬdentsWith

thetoolsonwhichtodevelopapplications.

lnall,Pr。jectAthena}vasseveninteractivelearning

pr◎}ectsunderwayandisdevelopingitsown

authoringlanguage、AthenaMuse.TheaimofAthena

Museistocrmatea◎onstructionsetformuＬtimedia

educationalsoftware,andtoreducethetirneandsk川

requiredtobuildeducatiorulpro)ects.AthemMuse

isbasedaroundasystemof"packages"containing

thedifferent卵esofdisplayablemateria1.

Applicationsaredevelopedbyspecifyingthe◎ontent

ofthepackagesandcreatingcontr℃11i凪ksbetween

themtofbrmanetworkofpackages.AthenaMuseis

capableoftwosysternsofrepresentation:anetwork

system(e8semanticnetworks,associativenetwork5,

hypermediaweb5},andaspatialandtempora】

scherneallowingdescriptionsofdynamicstate

changes.

AlsoinanexperimentalphaseistheAthenaMuse

ReferenceFacility(AMFR)whichexaminestwoma怜r

issuesofeleCtronicinfOrmation:howtofOrmulate

andimplernentaconceptualsセructuぽeforindexing

andretrieval,andhowヒoaUowdynarnicandnexib|e

presentationsofVisualandtextmaterials.TheAMFR

proVidestheabilitytodisplayaseleぐtionofimagesas

activewindows,representedbyreduced .sizeicons

thatcanbebr◎ughttOfUll-screenbycli⊂kingthe

apprr)priatebutton.UnlikeHyperCard,whichlinks

dataob}ectstodataobjects,AMFRlinks◎onceptsto

concePtspresentinginfOrmtiOfionadynamic

・electt・onicpage .Theapproachisanattemptto

proVidetheaestheticquatityoftheprintedpageWith

thefleXibilityofthe◎ornputer.

AtthecoursewaredevelopmenUeve1,theAthena

Visu記Cornpuhn8Groupisdoingresearchin↓our

basicareas;interactivevideo,visualrefセrence,

telecommunicationsandimageprocessing,Ｔhe

AthenaLanguageLearningProgramconsistsofthree

interactivevideopパ)g7ammesteachingFrench,

Spanishandjapanese.TheSpanishp【)gramme,

NoRec"tアdo(IDon'tRemember),hasbeendeveloped

asaninteractivenovellasetinB〈}gota,Colurnbia.

Similartoacomputeradventuregarne,thestudent

mustguideaSpanishspeakingscientistwhohaslost

hismemorytoavialcontainingagenetically-

enginee]recSarnnesia<ausingmicro◇rganism.The

pTograrnmernakesuseofarti丘cialintelligeneeto

respOndtouserrequestsandactions.TheIntroduction

'o～vtedhanicalεn81'㎜'ng:Bear輌n8spr◎}eduses

computergτaphicsandexpertsystemsoftware

alongsideinteractiveVideoＬnasimilarvein,the

intア◎ductiOn(oBiotogypro}∈xtiscreatingasetofbasic

learningmodulesfromanumber。fexＬsting

videodiscsonceUbiology・

TheviSualreferencepr。gramme。 。ncentrates・ntw。

pro}eCts:～VeUJ(〉 アlecns:ACityinτransition'anurban

plannin&designandcUlturalchangeprr)g了amme

㎞cludingfivehoursofvideo・andtheBoStom

メLrcitittctuア'Co{レcWσ 河Vider)dis(,frて)mtheROt⊂h

Visua1(bllection,whichcomprisesimageandtext

databasesf《)rtheinく]epthstudyofCityplanningand

aκh輌tectUre・Thetelecomrnunicationspro}ect

concerltratesonthedevelopmentofanlmage

DeliverySystem・Theprojectiscurrentlyworking

withtheBoStonArcin'tzCturevideodiscallowing

studentstocal}upimagesandtextfromremote

serversviatheMITcableteleVisionsystemtowhich

eachworkStationis】inked.Theimageprocessing

pro}edprovidesthe～VeuraanatomyLtnming

εn切'rσn聞 らathree<dimensional9τaphic

rePTesentationofthebrain嘱thvideDdi…{glossary,

slidebrowserandfilmofabraindissection.

Withthehardwa陀inpbceaハdcoursewareunder

deveZopment,P7◎ 庫tAthenaisexploringthegapsin

ourknowledgeofthetzandlingofrnultipaedia

infOrmationnetworlcsand◎o町sewaredesignand

development.Byinvolvin8"dedicatededucatorsand

learner5"inthedesignanddevelopmentprocess,

Athenaaimstofurtherourknowledgeof凧1timedia

learningandcommunicationwhiledevelopingreal

applicationsandtools.

ThiSfectureisb4鍵 ゴ σ月ρrepor'万ud't"'AsんlyPinnin8fon

ofHenleyM四8σ 晒tC。 ∫レxz,∫b〃o期'n8α 脳"otht

MassuchusettslnstitUteefTechru)'08y'5P・ ・itCtAtittna .
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svmbol5,吟wroteNelsonGoodmaninhi5

㎞kWay5・fWerld・vralinピlns。mer÷

spcce5,asGoodmanpointsout,worldmak・

ingisasymbolicaffair・Bpecialtyinこhe

caseofcomputerLba5edrealide$,world3

exiStonlyasdescriPtions.Wbrldmakers

areconfinedtO【heexpressivelim氾of

theirsyrnbOIsy$tcms,andsothcrangeof

possibleworldsislimitedby由eavailable

rneansfordefining由em・

Wl山$loomi脂oninfundingP

C耀 灘三 輪 灘1遼鶯ii

fromDigitalEquipmm【Corp.andlBM.

theMassachus蝋5lnStituteofτ>chnobgy

e⑨口blishedPr(りeαA【henaa凶aneight・

year .researchpr《)9τamtoexploreinnov争

tiveu5esofcomputingin【heMITcur・

ricubm,OnefocusiStocreaにan

expehmentalconSrucdonsαf()rbuild・

ingmultimedialearningenvironmen岱.

The5ystem,calledA【henaMuse,wasd÷

～igned【osupPOrtMITfacultyindeveloP

n剛yl、ev,,。IC。ml.r,en・a,

lbcttermatchthe

【uresofknowledge,and【opra《=ticethe

sk川50fresearch.

ThegoalofMu父istoreducemedme

andskillneeded【oconstructsuchlearn・

ingenvironmen岱.Thebasicapproachis

【odiversifタthetoolsofsymbolicrepr《 ト

sentationavailabletOthecomPUter-based

worldmaker.Ra匡herthanrestrictthe

world'sauthortojustonemcthOd.asmo鎚

au山oringSysternsd。,ouraimistooffcr

pyapproa《=heStO

pattern$ofhumanex・

p民ssion釦ndrepre5entadon・

τbcrcatethehardwarepladbrmfor

Muse・ 【hepr句eCピ5VisualCompu【ing

GrouprnodificdastandardA【henawork・

s【adontOsupport256(olorgraphicsa5

welh5伽ll・motiondigitizedvideo.The

9了oup,whi《=hfぴcusesondheusesofst"1・

andfull-motionimageryineducaUona1

～《)㎞re・supPOrtsMrrfaculrymember⑨

～
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ingofhigh-leve|absじactionsraUherthan

【hesimplelinkingofdavaobjects.

Toimplemen【hypermediaapplica.

tions,由eMu～epackagesarehnkedina

network.Cross・referencesarefiredbvacd・

、「adonsignalssentrromonepackagetO

another.Thedisplayofinfbrmadoniscon-

trolledbvLheactivationanddea<dvadon

ofpackages.soawholechainorpackages

canbedisplayedas【hecrossreferences

・tretriggered・

●S【a【e・じansidonnetwork⑨ .Inadiffer・

eTltbranchofeducationalcomputing-

¶川erelatedmoretosiniulationthandocu-

memmanagement-thedirectcdgraph

againemergesasafundamen【alorganiza-

【ionalstruαure.Inthes【ate・transitionnet・

work.nodesofthedirectedgraphrepre-

sentasvstem`sfinitestatesandarcs

indicatebranchingpathsfromonestate【o

another.

ThelanguageLearningPr()jectuses

twof()rmsof【hismodeLThefirstisa

branchingmo、 ・ie.whichisasimulatedin・

teractionwi〔hacas【officdonalcha【 君cters.

Eachsceneoccupiesanodein【henet・

work.Theorderofscenesisbasedon

inputfromthe、iewer,whichisgenerally

g飢heredattheendofeachscene.The

film'sendres【ructurecanberepresemed

asaぼee、whereviewerchoicesdetermine

whichpath【hroughthetreeisfbllowed

and,uldma【elv,whichconc]usionis

rea(hed,

Thesecondexarnpleisafixed・routesur-

rogatetravelsystemＬnaFrench・language

apPlication,DirectionPalis,s【udentsare

askedtoVisitandexploreaparmen【sin

Par{saspartofthein【eracUvestoryLThe

apar【men【5arerepresenにda∬equences

ofphotographs【hatstepthroughthe

variottsrooms・Inthiscase,eachsequence

∩「photographsbecome5anodein【he

neい 、・orkThebranchpointsareintersec・

tk)nsin【heaparumentwhere【hes【udenユ

canch【}oseto【urnleftorrigh【,continue

struigh【ahead.orturnaround.Here,the

graphdocsnotfo|lowatreestructurebu【

isanetworkornodes(seeFigureD.

Limitations・"'hileusing【hedireαed-

graphmodelextensi、 ・e|y.theforeign-lan-

STUIIIeprojeCtsal.sc,indica【esomelimita・

ti《)ns(hatthisapproachhasasa

representationals(heme.Thesepr()jects'

dcslgncallsf()rdFnamicsubtitlingforthe

Januaty1989

《旬

Desk
回

国
目

」(
由

.

.S
タ

同卯■r●L《 旬Thisfb◎rplanofanapartmentintheDirectionParisapplicationshowshow

MusepackagesarrangedinadirectedgraphcanconstruCtaninteraCtivesurrogatetravel

environrnent.Eachpackagec◎ntainsase哺sofphot◎graphsthatshowthepassage

fromonep◎inttoanother.ThecurrentpOsitionofthedimensiondetermineswhichpho・

tographisdisplayedatanytime.{b)ADirectionParisphotograph.

Mトmotionvideo,Subtitletextsarediy

playedon【hes(reenphraseforphrase

wi【hthenativespeakers.A150Jn【ermiuem

cuituraltlagsapPearwhenthespeaker

usesanidiomaticexpressiollorre{ξrellces

somethingofculttLr'alinteresし

S【udentscontrol【he、ideo:Thevcan ら
s【opatanypointandbackuPanarbitrary

amounttorepeaいhepresen【aU《)n.The

problern.《,fcourse.istha【"ith【hesut>

titlesandculturalflags.thismeans【hetex【

mus【berewound【ostavmatchedwiththe

、ideo.

NVecouldhaveachies・edthis"・itha

direCted苦raphmodel.bUtitWOLL|dhas・e

beenanawkwarditnplementati()n,In・

stead,weusedasecond-andvervdiffer-

el"-sys【emofrepresenultion,onethat

tLsesa:patialfrdmeworkto《)rganizeinfor・

lnatlon,

Mu臆Mim●n酌 馴旧I

i㎡bnnation
Inforrnationlikethat《)f【heforeign-lan-

9uagesubtidesisamatter・ 「dming,ln

suchcases.weuseaconventionaltimeline

withonsetando「fsettimesf{)rcachinfor-

mationuniしThetimeHneimpliesas【rUc・

turefundamentallydit'ferentfr`)m【he

spacele:swebl)fn`)des【hatmukeup↓ 、

direαedg ,ruph.Irパhis.cas.e、timef'unc・

tionsasadimensi《 川 、、、ithinforrnuti《mor,
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Currentpostt|an

V4deostream

SubttrleSlream!1

Subtrtlestrearn2

ngur●2.1∩ternajstructureofapackageshowingthesynchronizationotsubtitlesand

fuU・motionvideo.Thetimedimensioncontrolsthechoreographeddispiayoftextand

video.

9川izedbyP。siti・11,Museletsspaces・far-

bitmrvdiTnensionalitvexistwi【hineach

puckage.Dimensionsneednotrepresen【

:'eパ1titneorphysicalspace:theycanrepre-

s引"甜ychanging、"alueinadynamicsy$

{Cm.

Fレstdimension.Thesub【itlesfbrfbr.

ぐign・languagefilmsdescribedearlierarea

g,・oodexampleofhowtousedimensional・

i【v(in【hiscase,onedimension),Theeasi・

estw:1ト'10couplesubtit|esWithVideois【o

createlinksbetweenframenumberson

the、'ideodis(andtex【fragmentsinthe

.sublitleStrearn.、Vi【hthisarrangepnenL

lheUdeo～ 【reambecomes【herepre・

senttltiN'eot'timeinLhedisplayand【hesub

【idesloc)kdirectlytothe、ideofbrdming

ill{brlll;{tioTl,

[nsteadot'usingframenumbersdirecdy ,

wecreatedala、'erc}「abstra(:tionbe【ween

(hetXs'《)channels.、 、'eusedanindepen・

dentdimensionot'timeandat【achedbo【h

dhe、ide《)and【ex"OthisabStraCtionsepa-

rntels'・Thiswa}'.nOt"'ocomponentsofthe

displaF・ ▲tredirec【1、 ・tied .tO(ハneano由er,

whichmakesitt・;lsv{oadd↓mdremove

ch・u川els・fiTlt'・rmuti・m・ithoutdisrup【 ・

il、9{}、e、、.|1,ハ|epI,ete||tution_

rhぐdi川ellsi《 川 ～themselvesare

beundedintegerl'angeS,、 、iこhmaximum

andmi川mum、 ・↓tlttes,Euchdimension

:11:u:ltUUIsaCLIT're|UPOItロOtlmitsrange・

Set・positionsignalsacミiu5tthecurrent

P《)sitions.し'ser-interfaceCOIItrols,suchas

"tl-s(rcencolnmandbUttonsUtidscroll

b↓川・s.cangenera【ethesesignals.ascanthe

、、』Stemclockasitdh、 ・estimefc)rs、 ・ardand

【husdetermineswhen【hetex【and、ideo

appearatiddisappeur.、bucanu【tachalw

numberofchanne|sto【hedimensions,so

adimensionofdmecanhandlemultiple

s【reamsofsubtitles,c山uramags.andso

on.inacomplexdisplaychoreography(as

Figure2shows}・

ThisproVidgsageneralmechanismf()r

annotadngvideomaこerial.Wi【hthespa・

tialframework.itbecomespt〕ssible〔ocut

andpasteVideowithoutlosingtheannota-

tions.Thi5《=apabilityhasu【ilityinse、 ・eral

PrqjeαAthenatar'getapPlications.

Forexample,【heNewOrleans:ACi【yin

Transidonprqleαhasadatabaseof也ree

hoursoffutl・motiondocumentarvfoot' ぐ
agestoredonvideodisc.Thesema【erials

wereproducedinl98}84anddocumenこ

theplanninganddevelopmen【 山attook

placefbrmeNewOrleans、 ～brld⑨sFair.

Thevideoisbeingusedinbothurban

planningandnlmmakingclasses・S【u-

den岱areaskedtodrawillus【rationsfrom

【hisarchiveandtopreparesmalldocu・

men【arYPiecesrepresentingdifferentin-

terestsandperspectis'es・ltisirnpOrtuntfor

【heuserstobeable【o訓tachanno【a【ions

anddatareferences【ospccificpOintsin

the、ideo,

Secondclimension・1ピsasmal|Stepfrom

oneto【wodimensions,wherexandvdト

mensionsdefineaCartesianspace,Again.

(hedimensionsfunctionasanabstract

spatialframework【oorganizeand

manipula〔edisplaydata.

Suchaspaceiscommonlyused【o

manipula【eimagesonthes(reen-zoom・

iqgandpanning.fbrexample.Oncethe

imageismapped【o【hedimensionspace.

theseeHセctsareachie、'edbymanipulaUng

【hedimension5.Anychangein【hecurrent
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Pl)siti"n`)t'・r{⊃r.vuffe〔 【5【heimugedi:pla、 ・.

11|(hisrespect・the(iimensionspr《)、 ・ideＬ

c《)herents.、's【eml"rhandlingdit'fere川

kil|ds《}1-displa、inforniu"k)n.

The、Iusepr《}tonpeletSしhe.r:irid
.vdi-

|TleTlsiollsbedelinedus、-irtualぐ1,`)rdi・

Elu【es、s`)しhe(tisplay"indowbecomcs:1

、1ewpor【tnt《,aiargerspace ,Zo《 、mingaTid

panning・veranimagebec・lneatnu【 【er

orm【 》vingthe、iesvport、 、i【hinthis、irttutl

spaceandchungingthesc〔}pcot『itSdi.s

play.A」1【hedisplayma【erials.iTiduditig

sdll、ideoimages.are～caledandreposi・

t")nedappropria【e|y・

Theneuroanatomyprojectusesthis

tcchniquetOviewcross・seCtic川alPh⊂,(《>

graphsof【hebrain.Thestudel1(Gulz〔 」(川1

inonanyregion《)fanimage.Because

Musedefines山eimageinaVir【ualspace,

itcanresolvethecoordinatesofanatomi・

calfeaturesnomatterwhere山efeatures

appearonthescreenora【whats(aje【hey

aredisplayed.Thisletsdifferentareasbe

taggedasendpointstoacross-reference

whilestillletting【hes【uden【manipulate

【heimage・

YoucanapPlythesametechnique【o

Viewmorethanoneimage.Considerthe

BostonArchitectureCollectionpr句eα 、

whichhasanarchiveof30,000imagesof

BostonarchitecturefromMIT'sRotch

VisualCoilection.Thescimagesareused

f()r(ompa【adveanalysisofarchi【ec【ural

s【yle;【heteacherorstuden【 呪)icallywan【s

toselec【imagesandorganizethemimo

P「esen【auons・

Aqueryto【heBos【onda【abasew川re・

turnalis【orimages,whichcanthenbediy

playedandmanipuia【edina2D、irtual

space・Y()ucancon【rol【heseimagesthe

samewavasin`heneuroana【omvex-

ample.soyoucanViewanysubsetofim・

agesa【anyscale・Museallowsmultipie

迦uhaneousviewsof山isspace.s。y・u

cancrea【emore【hanone、iewpor【 、each

showingdifferentregionsu【differenl

scaＬes.Y〈)ucanaddtextandgraphicann(〉'

【ationsandinterface-controlmechanisms

sucha∬(rollbars..Xsyouwork,youcunor.

ganize【hesesirtuallighttablesinto[he

pagesofapersonalt、otebook

〃 口td㎞ension.Musedoesnutliini【 【he

加mberofdimensic川 ⑨thatcanbe

crea【ed・Dimensionscanrepresentnoユ

onlyphyicalspaceandtimebutanychang・

IE…EESoftware



・

、

ingparameterinadynarnicsys【em.[㌧ －

numicsvstemsareoftenmodeledasastate

space.whichisa.setofcoordinatesordi・

mensions【ha【dennetherangeofmove・

tnentalongeachdegreeof「reedom(di・

mension)inthetystem_Adynamic

±'unctionorpr{》cessgovernshowtheposi・

tiotlo臼hes)'stemchange5andmove5

【hrOtighitssしatespace・

Youcanusedvnarnicsvstemsofthiskindイ コ
t・implements・meformsofsirnulation.

Becausesimulationisaclassicmethodof

Lisingcomputersineducation,itisahighly

importam旋)cusof【heMusesys【em.

InMuse,【hedimensionsarewell.inte.

gratedintotheindexingandcross-refer-

encingmachanisms.Takingadvan【ageof

【his.ateachercaneasilvmakecross・refer・

encesdirec【1yin【othestatespaceofady・

旧micsystem.Thisprovidesageneric

methodforquerying【hesimula【ions【a【e,

changingthesimulations【a【e.andseωng

【riggcrconditionsinthesimulationtha【

('anchangesこa【eino【hernodesofthe

direCtedgraph.

,ThellavigationLearningEnvironmen【

projectisanexampleofatimeくtriven

sitnulationimplementedwi【hMuse,This

projectsimulatesaboatmoVingthrough

【wosquaremi|esol'coaStalwatersin

Maine.usingahbraryofaboutlO.0∞im・

agestorepresemtheenVironment,The

clldl'esirnulati・nisimpiementedasa

singlein【erac【ivedocumen【anduses

sevendimensi・ns・Tw・dimensi・nsrepr÷

senuheboaピ5x,yposi【ion.Anothertwodi-

mensionsrepresenttheboaピsheading

andspeed(thesystemsuses【hese【ocom・

Pu【etheboaピsposidon).Afirthdimen・

siontrackstheuser's、iewingangte,since

}《)ut';tnlookinanvdirecdonrromthe

b《)atregurdlessoritsheading.Thesixth

こmdse、'en【hdimensionsmanageasimu・

k"edc〔 》mpassthatcanbeposit▲onedanひ

wherぐ ・川 【heimage.

Theeffectis【hat【heusercans【eer

throughavirtualworld.u5ingcommand

bu【 【ol、5andscrollbars【oconじohhebOat

川dumousetotakecompassbearings

direcdyrromtheimages.ThC$imulation

becomesacti、'ewhene、'crthedocumcntis

(,pened.and【heusercanchoosewhe【her

toじtkecon【rolgrsilnplywatch・AsyStem

timerupdatestheb・aピsposidoneveryO」 .

.seconds.

ToiTnplementsuchasimulation.afairly

January1989

highlevelo'forchestrationisneeded

among【hevariousdisplayelements .The

direαedgraphandspatialframeworkpr(〉

、ideafbundadonf()rorganizingandcon-

!rollingthedisplayelemen【s.butyoualso

needsomefacilitvtocoordina【ethebe・
ン

haviorof【heseelemen【5.lnmanvcase5 ,

youcandefine山edesiredrelaUonshipsas

simplefunαionsandthusimplement

themasdeclarativeconstraints.

o㏄ ㎞a由v●conskeaints

Constrain【sarefunαionalbindings

wi【hinasystemthatdefinerelaUon5hips

among
.differen【componen岱andaut《>

maticallypropaga【echangeamong

【hem.5lnMuse,cons【raimsarelimitedこo

bidirecdonalequali【yreladons:Ybucan

applysuchbindingstoa【Uibutesofthedじ

mensionsanddisplayelemems.

ahexampleconstraintisthereladon・

κ侮… 司y㎞to

佃veeViStbl●

'哨脚●8●"醐 ㎝ ㎡ 伽

di－ ㎝,ぬgr的

00嗣ltOtto● ●●・●砲沁

齢 κ細伽.伽c8⑰"8●

8-1伽"向 ぽめ0飾.

shipbetweenascrollbarandadimension.

川susuallyimporじmttohaveavi5iblerep

resentationofthedimension,eitherto

con【rolitortoseewhatstatekisin.Y()u

canuseascrollbar氏)rbo【hoperadon5:If

youusethemousetoreposiUontheslide

barmd輌ca【or三 【hechangewillbeprope

gated【othedimension.Conversely,any

changesinthedimensionthatoccurfrom

someotherinputortimingeventWillbe

propaga【edbacktothescrollbar,asFigure

3shows.

Asimilarcaseisadγnamicgraphico卜

jeα 【hatmOdifiesitsapPearancebasedon

aconstraimbindingtoadimensionJn【he

navlgauonpr(りeα 、wecreatedasimula忙d

hand-bearing《=o而passbyusingcon・

StraintS.Thecompassmovcs【o .theloc各

donofamouseclickinawateFlevelviewof

theenvironmemandprin岱avaluebe・

tweenOand359.TheSys【emc珊compu忙

【hebearingbecauseitknowsthecamera

－236一

'(d)

Mg"r●3.Theappearanceofscro"bar

representingtimeisahＬnCtiOnotthetime

dimension'scurrentPOsitiOn.Conversely ,

youcancontrolthecurrentvalueoftimeby

draggingthescrollbar.

orienta【ionf〈)r【hepanoramicviews .

Thisexampteuses【hreeconstrain【s,

oneeachfbrthexand,locationsonthe

screenandonef()rthetextlabetthatindi・

catescompassdirection.Whenamouse

chcko(curs,thesvstemusesthem《)us《 ∴sxン
andツPOsi【iontoadjustthecompasss'sx

and,direαionsin【hesimuladondo(u・

menしThechangesinthesedimensions

arethenpropaga【edviatheconstraint【o

reposidonthegraphicobjecしThenum'

berprintedonこhescreenisconsrained⑩

thecompassxdimension、whiとhranges

fromO【0359,

Constraintsareacommonfごaturein

Museapplicadons.Theyrゴngefrom

Simpleone'waybindingsonagraphical

・句ecu・c・mpleximeracd・nsam・ ・ga

groupofdimensionsusedtoimplemema

simulation.Theyaredeclarativeinthat

【heygenerallyconsistofsimplemathe・

maticalexpressionsthatincluderefer・

encestodimensionsanddisplayattri・

bu【es.

Asanedidngenvironmentfbrsuchcon・

straints.wehaveexperimemedwitha

mOdifiedspreadsheetcalculator.Ouraim

istoembedsmallspreadshee【sinthe

Museenvironrnentascditingutilitiesf()r

definingandmanagingcenstraints.AceU

candirectlγrefercnceadimensioninanv

packagea5it£inputvalue.Value5canbe

pickedupfromoneormoredimensions,

processedthroughaseriesofma由emaU・

calfunctionsonthespreadShcet,andOUt-

puttootherdimensionsordisplayobjects、

Inasimplecase.thespreadSheetcanactas

apatchpanelorroudngswitch,direding

匡hepropagationofdatavaluestodiffercnt

compone陥of【hesysにm.lnamorecom・

plexcase,thesprcadsheetcanmaimain

theconstraintrclationstha【f()rm【hecore

ofasimuladon.

ThedeclarativeconStraintsinMuse

maintainreversiblehnearfunCtions

arnongthesys【emcomponen
.【5・Inmany

case5,however,con5lraintsarenOtsしlffi_

cienttOdefineallof山eactionsandbe.
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DiSPIay

eiements

Mappino AttritSutes

Constraints

Sc巾ts

Compited

code

Data

reSOurces

ngur●4.TheMusearchitecture.P1.P2.andP3ar8packagθsinadir㏄tedgraph .Each

packagecontainsb◎undeddime∩sionsanddisplayelements.Ybuassigndisplaye|e・

mentstoaρ ◎sitionthroughmapping.YOucanlinkattributesotthedisplayelements

throughunidirectionalorbidirectienalconstraints .Dispiayelementscanalsohaveint8r・

pre!edscriptsforspecializeduseractions.Thesescriptshaveaccesstoextemaldata

andcompiledρroceduralcode.

hMNicVl.・hneededitlLIl1"pplicatioI、 .Proce・

dui』nldc、 ぐt'iptiOllSt}11thisneed .

P「OC●du「ald● ㏄ パptbn8

111、hlse・ 《、11edgsigtiprincipleistc)min・

lmizctht'usc`}fprc}ceduralcode .since

d・Lul、PぐcihCl【k)ntcndstObequickertO

CI'〈'Ute↓mdloI・eqtLireless・specializedsk川.

H《)、・.eN.c1'・乙Ilwpurel}:d)、 しaイiri、'ensy5【enlis

b《)und【ol三tllstlOtlbecausetherew川be

、《)meLLpplicaLioi|requireTnen【s .Suchas

dluab↓1sequet'iesandLlserin【eI"a"ions、

【h乙"(-川 州olbぐ ↓lc(・《川1m《)datedeffectivelv
'

、・ith↓lSt「ictl}'d↓lt三1イtri、'enparadigm .
』rh

us.weincludedproceduraldescrip-

UI)1)s;us《 川e`、fthefburmajorresources

pl・`,、・ided【 〈)developers.、bllcaninco「 ・

PomteM、kinds《 ⊃fPl'oceduralmaterials

iI|、lt↓-setlPP|ictid⑯ ⊃11s:

●lnthesiInplestcase
.singleaCtionscan

bcdet|ncdas;tttributesoflfusepackages

・1・dd1・i・di・playelernents・Often ,asingle

・tuti`)11i∬u川cient・asinonepackagesend-

ing三u1・1"i、':ILi(,llsi ,gnal!oanothenThis

l@rc、{↓tlls.【hぐtieedtOuseamoref()rmal

|)1-《、Cv《t1↓r;ll《lesc".iPtiOI1.

・lnmoreCt〕mplexcases
,youuseanin-

turpreted|とtngu↓tgecalledEventS(ripし

E、.L'TltS(riPい 、『;LS(teN'el`)pedastheproce-

dUr三1い'OmP《)11e
,1}tofMuse.ltlets}・Ouat・

tach、pcciaトPurpく ⊃sebeha、 ・iorstoin・

di、idualdi、pl;t、'eletnen【s・E、'eTltS(【iPtisa

、i川plilk'dld)iec【 ¶hel1【ed1;mguuge【hUtis

tL、〈.`11)⑪『il1、三tril}.{i,rcreatiI)9tlseトinterfuce

t・、etlthalldl,・!'s,hisn`)tmt・:u1【 【obea

gt'Slc'1'ul-puI'})u、eP{『t》gruIlllningen、ir【)n.

tllcnt.

E、'en{Scriptf()lbwsanuncomplicated

s、1"ax・simila‖'{oApplピsHyper【alklan-

guage.usingun【}・pedvariablesandevent・

《)ピ1-・1ledconstruction,61naddidon,Event

S,.ILi}しpem川Stransparenlaccess【oanyC

variablesorfunctionsintheprogram

lPace.Thus.anyobjecピsme【hodscan

gainaccesstogenerals)stemlibrariesor

resources,proVidinganextensionmecha・

nismtoMuse,

Delegadon5悟tegy・EvenこScriPtusesa

variantofthedelegationstra【egyfbrshar・

ingobjectbeha、ior.,InEven【Script,you

canspecifをanobjecttouse【hecontentsof

oneormoreexisdngPro【otypeobjects.lf

amessagehandleri5notfbundinthere

cipientobjecピ5meこhod5.asearchisbegun

intherecipienピspro【otypes(andin由eir

proto【ypes}untihhemethodisfoundor

【hechainisexhaUSted、Iffbund,【heme由.

odisthenborrowedandexecutedin【he

s(opeof小eoriginalo句eα ・EventScript

addressestheproblemofpreservinglocal

context由roughaninheritancechainby

built・infUncdonslhatreturnthenameof

【heclientanddelegaにo句ec【s,whichcan

beusedinsideanymethod.{Thecliemis

theoriginalrecipiemofamessage;the

delegateistheowneroftheborrowed

me【hod.)

Animportanrfeatureordelegationis

【ha【anyexisUngo句eαcanbcduplicated

andgi、'enanewname.Theduptica【edo卜

jecthusitsownk》calStatevariablesbUt

shares山emαhoddictionarF・andpro【(〉

IFpelisto∫theoriginalobjecしThispermit5
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greatfiexibilityindefiningnewobjeCtsd)n-

namica|ly.Developerscanduplicateand

modi汁prototypeo句eαsfbrspeciaUzed

applicationsand山eirinterfaces.

Applications.TheprimaryuseofEvem

Sc巾tsofarhasbeenasaprogrammeピs

interfacetoXWindow5 .Objectscanbe

bound【owindows;thereafteranyXWh・

dowseventsoccurringinthatwindoware

【ranslatedintomessagestotheE、 ・en【

S(・ipt・bject・N・rmally,anEven【Sc巾 【

objectisassociatedwi【hadisplayelement

inaMusepackage .、～henthedisp|ayele・

menピsWindowisactivated,theobjectis

registeredtohandleailthewindow's

events,Oftenthedesiredbehavioris

sharedbymanydisplayelements,asinthe

caseofwindowexposureeven【s.Thissi【 ・

uationiswell'sui【edtoこhemethod'bor・

rowingf()rmofdelegationwehaveimple・

mented.

5d脆1㎎ 佃Mu● ●
Thehumaninterfacebeginswi【hthe

dalamodel.rfthedatamOdeldoesnotfuト

fillthepurposesof【hesystemasawhole,

anye研br脇on[hem・resuperflcialaspccts

oftheinter白cewi|1belargelywasted,

Givena50undmodel【oworkfrom,【he

nextsこepistodesignefficienteditorsand

make【hedevelopmentpl'ocesseasien

OneMusedesigngoalhasbeentowh【e

theedi匡orstha【manipulatethedata

modelinMuseitself.Thisworkiscontinu・

ingasaprimarγfbcusinthese《=ondveト

sionofMuse.

Museusesadirect-manipulationstyleof

edidng.OneexampleisaMusevideoedl・

⑩r.whichwehaveimplementedasa【est

case.Theeditorismodeledafteratw(》-

buffer【extedi【or,wheretwobLrffersof

videoaredisplayedonthescreensideby

5ide.ThetwobufTersarcdefinedasMuse

packages,wi山timeastheprincipaldi・

men5ion・Cumngandpasdngvideosegう.

mentsisamatter。fselectingar《 頃 ・n・f

dmeinonebufferandthencu匡 【mgali

dataresourcesreferencingthatpartof匡he

timedimension.、bucanthenpas肥these

cu【materialsin【o【heOthervideos【ream .

jUStasatex【editorwoωdpaSteteXtin【o

anotherbu∬e仁Weimplemented【hecut

andpas【e直 川 αionsa5compiledCfunc・

tions.bu"he}・:汀econじolledthrough【he

EventS<riPtseαionof、luse.

IEEESottWare
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obeLiset'sil・ 【hefburrepresentations

_(iirecredgr .tphs.dimensions,de・

(1・ ・川 …n・t・aints湖dpr・ce-

ciuraldescrip{it)ns_muStbecombined

ll川 、IC・)heren【fnune"'ork .Museinte-

9r↓"cSthemin〔o{〕ned三1【LLtnodel.asFigure

4・h`バ ・'s、∬'eha、.e【hedt《)uchieveas、 ・Stem

x、hcrCtht,、 【rc1igthsandweaktiesses〔>fthe

l・lt'川"ppr・;1・"hesc・mplemem・ne

・11|n[hぐr川d:till)wl@rfreein【eraαionso

・h・Ll(h・(.・mbi・"…1.{ξrS・11LICh9・eate・

P・1・'1山hh・ ・1flt,ursepa・ate・yStems

、、uulci、
「|'h

cpro〔t)〔 、「peversi《)11《}「Slusehas

・h{}、sllP[-1)mi～cin、peedingup【heprocess

Clt'、・.orldmakhng【hとitisthebasis{br〔ca(=h-

eT's・uldstlldel1じ[oexplore【heirsubjects

anderlぐ 《)uruge【hemtoins・eStiga【emany

poiTltsot'、ie、 、.・、lttsehasalsoshoWTIprom・

isehlI'educing(heneedf()rspe(=ialized

pro9|'amllliTlgskills.◆
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FUS80N‡HOTORCOID?

Fusionwasahotareaofrcsearchlong

befbreanyonethoughtthalthephenome-

nonmightoccuratroomtemperature.

Sincetheearlyl960s,amajorinterna-

tionale餓)πhasbeenunderwayto

harnesstheenormousenergyreleased

whenthenucleiofisotopesofhydrogen

aremadetofusetogetheratextrernely

hightemperaturesandpressures.

Fundingfb品emonuclearfusion

powerreseal℃hgotashotintheamafter

theoilcrisisin1973highlightedtheneed

foralternativestofossilft肥ls,risingto

about$5∞mnlionayearintheU。S.in

1980.Butwithoilpricesfamngbackinto

lineinrecentyears,supPorthasslipPed

steadnydowntojustover$300milUon.

AccordingtOProfessorRonaldR.Parker,

DirectorofMrr'sPlasmaFusionCenter

(PFC),thistrendmayhaveseriouslong'

terMgonsequencesforournation・"We

areon血evergeofanewenergycrisis

thatismuchmoreinsidiousthanthe[ast

one,"hewams.``lttakesyearsfbr,the

effectSofburningfossilfuels,including

pollution,acidrain,andglobalwarming,

toprOducevisibledamagetoourenviron-

ment.Theskyisn'tfalling,b"weknow

somethingishappeningoutthere."

Thermonuclearfusionhasextraordi-

naryapPealasanenergysourceeven

asidefromitsroleastheprocessthat

powersthesun.Thehydrogenisotopes

requiredasfuelarefbundinabundance

mseawater,andalittlemorethan3

gramsofthefuelproducestheenergy

equivalentof1,000gallonsofgasoline.

F岨hemore,afusionplantwould

producelittlelong-livednuclearwaste

andposesnothreatof``meltdown."

A[thoughcoldfusionmayindeedexist,

Parkerexpla三ns,itisadistinctlydifferent

phenomenonfrom``hoゼ'fusion,andit

appearstohavehttlepotentialasamajor

energyproducer.

Whilethedebatehasragedonsince

las【springaboutcoldfusion,【hethemo-

nuclcarfusioncommunityhasquietly

edgedcloserto【hebrinkofamajor

milestone.TheJointEuropeanTorus

(JET),agiantfusignresearchreac【orin

Bngland,isnowwellpositioned【obethe

firsttoreachbreakeven--apointwhere

theenergyproducedbythefusion

reactionequalstheamountofpowerused

tocausethereaction.Thisisthefirststep

inthelongroadtobuildingacommer-

ciallyviablefusionpowerplant,a

processofresearchanddevelopment

expectedtotakeabout20moreyears.

Muchof由efusionresearchatMIT

todayisaimedatthenextstep:ignition.

ALCATORC-MOD,aprototypefbran

ignitionreactor,isnowunderconstruc-

tionanhePFC.Itsresearchgoalisto

provethefeasibilityofarelativelysmall,

high-fieldtokamakωproduceaself-

sustainingfusionreaction.MIT's

involvementinhlsionpowerisan

outgrowthofitsbasicresearchinthe

fieldofplasmaphysicsaswellasits

workinhighイieldmagnets,whichare

usedtocontaintheultra-hotcloudsof

randomly 、movingchargedparticles.

OtherresearchattheCenterfbcuseson

suchdivetsetopicsasspaceplasmas,free

electronlasers,electronbeamdevices,

andmaterialspr㏄essing.

Atpresent,majorresearcheffortsin

theSovietUnion,Europe,theUS.,and

Japanareexploringthepotentialof

themonuclearfusion.Ajointpr()ject

involvingthecooperationofalrfour--

thelnternationalThemonuclearEngi-

neeringReactor・ ・hasbeenproposedto

integrate【heexper【iseofthesegroups

andtOspurprogresstowardthegoalof

COmmerCialiZatiOn.

ButParkerisconcemedthatsUpping

U.S.fundingmayprecludeourabilityto

participate,oreventokeepup出epaceof

research.　 lftheJapaneseor【heEurope-

ansdevelopfusiontechnologyfirst∴he

warns,'`wewillbebuying"fromthem."

Formoreinfor〃ta'iononfusiOn

rθ∫εorc/10,〃1ア,c∫rc/εnumber530η 「he

ρrερr仇'∫OrばerCard.

…NAG置MεN↑ ⑪N了HE1990S

Howtomanage【heorganizationsof

thel990seffectively,andwhatrolethe

revolutionarycapabilitiesofinfomation

technologycanplayinthatprocess,isa

peopleproblem,notatechnologyprob-

1em.Allfunctionsofanorganizationand

alllevelsofmanagementwillhavetobe

reassessedandcarefullycoordinatedin

ordertorespondconstructivelytothe

changingnatureofinformationtechnol-

ogyandtotakeadvantageofthewaysit

cantransformthestructureandthework

ofanorganization.

Thisisoneofthecentralmessages

良●5●archOppo虎un|管y5

N●wlnventions

Bull●finBoorcl
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9
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:ndrぐ 、`}erees【)「MIT.Th■`川ghiLsVurlOU5、 ¢r》LCOS ,`he

Prt'trばmw`、rksl`,buildlllu【u"「]yben`fici㎏}rL,la`ion、}1iPS

tu'lwccpM1Tm《hhぐmr¢rn山or副indu、 【r"Commurlitγ.

'|M
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,r、〔↓Vr`):1`14,,1し,1,``'L.1.`」▲lSC、、pe`)$「'L.×ばrじ}、aタ,`IV`1匂C払【iS、11``I

ue`iヤi`iCs切くthc【11、li`し`:e、

2/The∧AlrReρor'Dec/bn「989'90

arisingfromtheMunagemen【in【he

l990sResearchProgram,launchedimhe

fqllofl984byMIT'sSloanSchoolof

Managementinconjunc【ionwi【h12

diversemajorintemationalorganizations,

Thebroadpurposeoftheprogramwasto

begintodevelopafactualandsystematic

baseofunderstandingf(〕rboththel〕rac-

tlcmgmanagerandthemanagement

educatoronsuchissuesasthepotendalof

infomationtechnologyandthetypesof

sk川sneededbytoday▼sand〔omorrow's

manage「s・

Overthepastfouryears,nearly30

researchpr〔)jectshavebeencarriedout,

involving25facultydrawnfromthrough-

ouuheSloanSchoolaswellasMIT's

DepartmentofEconomicsandDepart-

men匡ofPoliticalScience.Thel2partici-

paungsponsorsnetonlyprovidedthe

fundstosupporttheresearch、bu【 【hey

helpedshapetheresearchagendaby

sharingtheirknowledgeandinsightsinto

theissuesfacedbytheirorganizations.

Sponsorsalsoprovidedfieldsitesfor

researchers【oexamineleadingedge

apPlicationsofinformation【echnology,

includingstrategyfomulation,markeト

ing,sales,manufacturing,engineering,

purchasing,andhumanresources,

Fourofthesponsorsarevendorsof

informatbntechnology:Digita]Equip-

mentCorp.,In【emationalComputers

Ltd.,MCICemmunications,and

BellSouth.Threeareusersofthetechnol-

ogyin【hemanufacturingsector:British

Pe【roleum,Eas【manKodak,andGeneral

Motors.Andfiveapplythetechnologyin

services:AmericanExpress,Emst&

Young,CIGNA,theU.S,Intemal

RevenueService、andtheU.S.Army

Headquarters.

Programresearchhasshedlighton

et'fectsrangingfromthoseseenatthe

individualleveltothosethataffectentire

industries.Steppingbackfromthe

specificfindings,sixmajor【rendsemerge

from【he90sProgram,

TheChan8i/18〈/atu'でofレ γ0"k-Until

fairlyrecendyj両mationtechnology

hasbeenusedtoreducecostsbyautomat-

ingjobs.Fuωreapplicationsw川depend

uponapPlicatbnstosupPorlknowledge

workers、amuchlargerandmorediverse

group.Therehasbeen|ittlepriorexperト

ence【oguidehowandwherctoapp|ythe

－240－

technology.S【udiesofearlyaPPIications

haveshowntha【,whensuccessful、they

canhaveaprofoundandoftenunantici-

patedimpacton【askdefinitionsandroles

playedbybothprofessionalandsupport

staff.

EtectronicIntegration-Since【hepower

andplumme【ingcostsofinf()mation

technologymakespossibleamuchricher

varietyofwaystocoordinateactivity,

firmsshouldreassessthewayboth

intemalandextemalfunctionsare

managed・Suchanevaluationrequires

somerealmentals匡retching,becausethe

basicpattemsofcoordinatlon-between

engineeringandrnanufacturing,fbr

example,orbetweenaprincipalmanu-

factureranditssupPliers-havenotseen

majorchangeinnearly50years.

ChangingOrganizationa'StrUCtures-

Forknowledgeworkers,thechanging

natureofworkusuallyincludesa

broadeningofskills.Thiseffect,coupled

withtheintroductionofelectronic

communicationnetworks,isleadingto

theemergenceofthe``networked

organization,"anen【itywhichislikely

notonly【obelesshierarchicalandmore

responsivebutalsotovaryovertimeand

andcontainpartsoflegallyseparate

enUtles,

∧～ewCo〃lpetitiveCtimate-Although

【hecompetitiveconsequencesofthese

changeswillvarywidelyfromindustryto

indusロy,theywillbesubstan【ialin

almostallbusinesses.Fimsmust

respondstrategicallytothistrend,re-ex-

amining!ong-establishedpatternsof

compentlonandcoliaborationintheHght

ofthenewcapabititiesofinformation

technobgy.

Chan8e∫ 仇ManagementSyStems-New

strategles,s【ructures、andindividualroles

can|iveuptotheirpotentials,onlywith

correspondingchanges▲nmanagemem

systems.Thetraditionalmany-layered

hierarchyisnotlikelytobeeff¢ctive

whensomecriticalteammembersarenot

evenemployeesofthefirm,Andtradi-

tionalwaysofmonitoringemployee

perforrnancebreakdownwhenthework

isbeingdonebyadhoc,geographicalty

dispersed【eams,someofwhommaybe

workingalhomefbrasignificantportion

of{heworkweek.

TheCha〃enseof'Cha,1.g・e-The90s



Programhasiden【ifiedfourcondidons

thatcanhelpmaketheprocessofchange

successfu▲.Firstisleadershipanda

sharedvision,arequiremen【thatis

especiallycriticalwhen【hechangesare

likelytobemajorandprotracted.Second

istheavailabilityofthenecessary

inforTnationtechnologyinfrastructure.

Thirdisthecommitmenttotrainingand

educationneededtopreparefbrand

motivatechange.Fourth,humanresource

practicesmustnotonlybeflexible,but

theymustbecraftedtoprovidetheproper

incentivestoencourageinnovationand

cooperanon・

Abooksummarizingboththespecific

resultsandthebroadtrendsuncoveredby

theProgramisschedutedtobepublished

by【heOxfbrdUniversityPressinlate

spmg・

Fo"〃10'でinforma"・nontheManage-

〃lentinthe/990∫Pro8ram,ci「cte

nu〃iber540n〃leP"ep'≠intsOr己 ゴerCa"d.

REAL匡5TATEINTHε1990S

Cautionisthewordforthenextdecade

inmostsectorsoftherealestatemarket,

accordingtoProfessorWilliamWheaton

whoholdsajointapPOintmentMIT'sDe-

partmentofEconomicsandtheDepart-

mentofUrbanStudiesandPlanning.

Twosignificantfactorsarecutting

backdemandinUS,commercialreal

estatemarketsinthethe'90s,Wheaton

explains.Flrstot'all,mosteconomistsare

prediclingadownrurnintheeconomy

around1990,andcommercialrealestatc

is【ypicallysensitive【ogeneraleconomic

slowdowns.Moreover、Commerce

Departmentprojectionsshowthat【he

growthintheltiborforcethatfueledthe

rapidexpansionofrealestateoverthe

pasttwodecadeswillgrindtoahaltby

theyear2010.

Tocomplicatematters,largeinstitu-

tionsintheU.S,haveembracedreal

estateasaninvestment、raisingitsshare

intheirportfoliostoasmuchas}5

percenttoday,upfrominslgnificant

levelsin1990.Theinfluxofadditional

investmentfundshasledtooverbui]ding.

Institutionalinteresthasbeenspurred

bystudiesthathaveshownrealestateto

bea|owriskinvestmentwithhigh

retums.ButWheatonarguesthatsince

thesestudiestypicallyrelyonappraised

values、 【heirconclusionscanbemislead-

i㎎.Aftertakingalookatactualincome

dataandapplyingfactorstoaccountfbr

risk,Wheatonhasconcludedthatreal

estateisnotquitesoidealaninvestment.

Theabovecom〃lentぷwereextrac'ed

froma'0～kpresentedatαrecent

meetin8sponsoredbyMIT'sCenterfor

尺ea～EぷtateDevelopment.For〃lorein⇔

ノbrmationonresearchonreturnstorea～

e∫tate,η りe∫t〃lent,circlenumbe,・550n

theP"ep"仇'∫OrderCard.

BREAKTHROUGHSONICE

IntheArctic,iceisnolonlyaraw

materialforsculptingiceislandsthat

serveasoffshorepiatformsbutalsoa

shifting,flowinghazardcapableof

destroyingbothconventionaloffshore

structuresandfrozenones.Engineers

presentlydesignarcticstructuresusing

empiricaLdataaboutice'sproperties,but

thatisinsufficienttopredictthefull

rangeoficebehavior.Now,MIT

researchersunderthedirectionof

ProfessorS.ShyamSunderofthe

DepartmentofCivilEngineeringarede-

ve]opingamoresophisticatedtheoretica[

modeloficebehaviorthatwillallow

engineerstopredictthefbrmationand

propagationofcracksiniceunder

mechanicalload,

Seaiceisasurprisinglycomplex

materlaLttisbasicallyajumbleof

randomlyorientedcrystalscomplicated

bythepresenceofairbubbles,pores,and

pocketsofbrine.Stressesappliedto

porouspolycrystallineicehitchaotlcally

arrangedcrystalboundariesinchaotic

direcdons,resultinginamixofshearing,

friction,andtensionstresses.

Sunderhasdevelopedanewmathe-

maticalmodelofcracknucleationthat

canpredic【 【heinfluenceofthestress

stateandtheeffectofpre-existingpores

oncracknucieation,Thetheorypredicts

thatthenucieationofcrackincornpres-

sionrequiresasignificanttylargerstress

thanin【ension;thattheterisiteslrengthin

icedependson【hesizeofthecrystal:;

andthatpores,whicharepresenlevenin

therela[ivelydenseicesamplesmadeina

laboratory,cansigniticantiyaffヒ"crack

nucleation.The「]rs"woofthese
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prediαionshavebeenrecentlyconfimed

inexpehmentsinotherlabs,andthethird

resolvesam司ordebateiniceresearch.

Furtherworkisunderwaytodevelop

equation⑨toaccountfbrtheevobtionof

tinydefectsiniceandtodevelop

techniquestoロ …ackdefectsiniceby

mOnltOnngltSaCOUStlCem1SSIOnre-

sponse.Ultimately,thescientists'goalis

tolaythefbundationsforthesafe,

reliable,andef五cientdesignofawide

varietyofarcticstructures,rangingfrom

icebreakerstoo汀shorepla曲ms.

For〃loreinformat↓ononthisresearch,

c∫rc'enu〃rber560n'hePreρ"intsOrゴer

Card.

CONτRO118NGMICROMOTORS

Micromotorsaretinyelectrical

`'motors ・on・a-chip"thatareproduced

usingthetechniquesofintegratedcircuit

fabricationtechnology.Thesedevices

haverotorsthatarejust50to200

micronsacrossandtheycanwhizalong

atthousandsofrevolutionsperrninute.

Theyholdgreatpromiseforappiications

requiringextremelyprecisemoiion

control,suchasaligningop【icatfibers,

forexample.Thereisalsothepossibility

ofproducing　 rnicrotools"f{)rholding,

rnanipulating,andmodifyingmicron-

sizedobjects.

Anumberofbarriersmustbeover-

come,however,beforethispromisecan

berealized.Onebarrieristhedesignof

apPropriatecontrolsystems,whichare

requiredtoguaranteestable.uccurate

perfomance.Pro.fessorJeffreyLangof

MIT'sDepartmen【of日ectricalEngト

neeringandComputerSciencehas

recentlydevelopedamodelofthe

electromechanicaldynamicsofarela・

tivelygeneralmiCrOmOtOr【OteStvariOuS

controlschemes.

Hisanalysishasledtoseveralconclu-

sions.F▲rst,thestrongsimilarities

betweenthedynarnicsofmicromotors

andthoseofconventional・sizedmotors

impliesthattheconsiderableaccumulated

knowledgeofthedynamicsandcontrol

ofthetatterisapplicabletothefbrmer.

Second,theleastunders【oodaspectofthe

dynamicsofmicromotorsisthefriction

componentoftheirloadtorques.Furtber

researchon【heroleoffrictionisessentiai

Theハ 〃τ」～eporiDec/'Jonl989・90/3



tofurtherprogressin【hecontrolof

mlcromotors.

Third, 、becauseofltsparticulardynam・

ics,itissimplertodesignaclosed-loop

controlsystemforwha匡isknownasa

variable-capacitancemicromotor.And

fourth,thereisalikelihoodthatelectric

micromotorswilldisplayaperformance-

limitinginstabilityunderopen-100p

control,whichissimplertoimplement

thanclosed-loopschemes.

Althoughclosed-loopcontrolsfor

micromotorsaresimpleinprinciple,they

maybeachallengetoimplement.In

additiontotheunknowncomplications

duetofrictiontorque,closed-|oop

schemesrequiremotionmicrosensors,

whichhaveyettobedesignedand

fabricated.

For〃lore輌nfor〃ta了ionon"～ ↓∫re∫earch,

c輌rc～εnu〃iber570ηthePreprin'∫Order

Card,

FIGHTtNGsCIENTIFICl1LITERACY

Scienceandtechnologyareinextrica-

blyinterwoveninlothefabricofour

society.Notonlyaretheythebasisofour

currentqualityoflife,butascientifically

literateworkforceiscrucialtothe

competitivenessofournation'sindustries

intheglobalmarketplace.Yetscientific

iHiteracyisontheriseintheU.S.

Now,anMITprogramunderthe

directionofProfessorRonLatanisionof

theDepartmentofMaterialsScienceand

Engineeringhassparkedagrassroots

movememtocombatthisproblem.Last

sumrner,51highschoolscienceteachers

fromaroundNewEnglandcametoMIT

foraweek-longprogramofIectures,lab

tours,andhands-ondemonstrations

designedtohelpconveytheexcitement

ofscience「tostudentsandtoaddressthe

problemofscientificilliteracy.Spon-

soredbyMIT'sMaterialsProcessing

Centβr(MPC),theprogramincluded

talksbysixacademicdepartmentheads

andfourcenterdirectors.

Whi}eatMIT,theteachersdrafteda

statementontheproblemsbehind

scientificilliteracyandplannedafc)llow-

upmeetingtobrainstormsolutions.Asa

result,430ftheteachersreconvenedlate

lastfallwithMPCstaffandformeda

neworganization--NeΨEnglandScience

4/Theん4'τReρo「tDec/Yσnl989-90

Teachers(NEST)・ 一【hattheyfeltcouldas-

sumeamoreactiveroleinpursuingthe

issuethanexistinggroups,

NEST'sfirstinitiativewastoorganize

nvecommitteestopursuefivekey

follow-upinitiatives.Thecommitteesare:

BriefingPackage-NESTmembersplan

tocreateabriefingpackagewhichwillbe

sentalongwithavideotapeofthe

originaほeacherprogram【oother

educators,newsmedia,andgovemment

tohelpeducatethepublicaboutthevalue

ofascienceeducation,

News/etrer-Tohelpbringthecommu-

nityof6,000NewEnglandscience

teacherstoge匡her,membersarecreatinga

NESTnewsletter,

E～ε〃lentaryJ～esource〃14entor-The

o切ecthereistoencourageteachersto

reachbacktoelemen匡aryschoolstoserve

asmentorsor【ohelpwithcurriculumde-

velopment.

AccreditationReviewCritique-This

initiativeisaimedatprovidingadviceto

schooladministrators,whooftendon't

understandorattachahighpriori【yto

scienceissues.Arelatedaimistorelax

teacheraccreditationstandardstomakeit

possiblefbrretiredscientiststohelp

overcomeapr()jec【ednationwide

shortfallof300,000scienceteachersin

elementaryandsecondaryschoolsbythe

tumofthecenωry.

GovernmentAfftガrs-Thiscommlttee

willdevelopastrategyforintroducing

NESTgoalstoalllevelsofgovemmenし

Formoreinformationonthi∫effc)r',

ρ～easec,rc/enunめ εr580n'heP「ep「 仇8ぷ

Orゴ θrCard,

PROJEC「 「ATHENAREACHES

Ml1ESTONε

Inmid・December,MIT'sPr()ject

Athena,a$】OOmillionjointeducational

pr()jectsponsoredbyIBM,Digital

EquipmentCorporation(DEC),andMIT,

installeditsl,OOOthworkstation,The

Athenanetwork,whichhasbeende-

signedtoscaleupto10,000w
,orkstations,

isreputedtobethelargestcentrally

managedsingle・siteinstallationof

workstationsintheworld.

TheAthenasystem,developedthrough

$80million』ingrantsfromIBMandDEC

andanadditional$20millioninvestment

`
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byMIT,isamajorcomputingresource

forallMITstudentsandfaculty.Prqject

Athenauserscangotoanyoneof

hundredsofnetworkedIBMorDEC

workstationsinmorethan4010cations

aboutthecampus,10ginwiththeir

personalpassword,gainimmediate

accesstotheirprivatefiles,andstart

working.Thesystemisavailable24

hoursadaytoitsmorethanlO,OOOactive

student,rfaculty,andstaffusers,who

genera【eabout3,000iog-insand10,000

electronicrnailmessagesaday.Last

year、usersprintedout3millionpagesof

textandgraphics.

Nearly3,000visitorsfromaroundthe

worldcometoseetheAthenasystem

eachyear.Itisbeingmadeavanableatno

costtouniversitiesandlaboratories

throughouほheworld.Athenasystems

haverecentlybeeninstalledatuniversi-

tiesinWestGermanyandAustralia,as

wellasatDEC'sCambridgelaboratory.

Thepr句ecthasdevelopedsome

industrystandardsoftware,suChasX

WindowsandKerberos,thatismade

avanabletothepublicatnominalcost.X

Windowspermitsdifferentcomputersto

comm皿icatewitheachothertodisplay

graphicaloutput,aswellasfbran

individualworkstationtohaveanalmost

unlimitednumberofwindowpanesof

diffbrentprograminf6rmationonits

monitor.Kerberosisasecuritysystem

thatauthenticatesallusers,Itaidedin

baπingtheNovember,1988national

computervirusfrominfectingPr()ject

Athenamachinery,

Athenausersmayaccessmorethan40

specialcoursewarelockers、includinga

cardiovascularsimulator,modulesfbrthe

teachingoffluidmech…mics,themody-

namicssoftware,aprogramfbrsimulat-

inganddesigningstructures,andcontrol

theorypackages.OverlOOsu句ectsgive

assignmentseachsemesterontheAthena

system.AnewlyinstalledCray2super-

computermayalsobeaccessedfromany

A【henaworkstation.

HeadedbyProfessorEarllMurman,

Athenahasastaffof50programmers,

consuhan【s,andoperationalpersonnel.

Forη10rεinformationonProノ εα

Athena,cぴc∫ εnumber590ntheＬPrε ・

ρr仇'∫OrderCαrゴ.
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RESEARCH

OPPOR㎜

DEFENSEANDAR凸 角S

CONTROLSTUDIES

PROGRAM

Revolutionarychangesthatarenow

sweepingthroughthecountriesof

EastemEurope,coupledwithcontinuing

reformsintheSovietUnioninthespirit

ofglasnost,havecastanewlightonour

currentnationalsecuritypolicy.Adapt-

ingourpoliciesinawaythatisrespon-

sivetotheseaswellasothertrendsre-

quiresafullunderstandingofavailable

optionsthroughathoroughandunbiased

examinationofdefensestrategiesand

defensetechnologies.

MIT'sDefenseandArmsControl

Studies(DACS)Programhasbecomea

leadingcenterforexaminingthecomplex

issuesofnationalsecurity.Fomally

fbundedontheinitiativeofProf.Jack

Ruinain1973,itsantecedentsdateback

totheearlyl960swhenProf,Wmiam

Kaufman,apioneerinthefield,joined

thefaculty.Ithasassembtedafacultyof

leadingexpertsdrawnfromthenatural

sclences,englneenng,andthesocial

sciences,moslwithfirsthandexperience

inpolicymaking.Itsgraduate-1evel

trainingProgramisrecognizedasthe

mostcomprehensiveinthecountry,

producingspecialistsforgovernment,

industry,universities,andresearch

organlzatlons.

Industry,ofcourse,playsacentralrole

Inmatntamlngnationalsecurity.The

DACSProgramisnowsolicitingthepar-

ticipationandsupportofthedefense

industryforanexpandedresearchef『ort

airnedathelpingtoprovideasoundbase

ofknowledgeandinsigh【forinfoming

thepolicy-makingProcess.

Americansecurityisaffectedbya

multitudeoffactorsbothhereandabroad、

Changesinthequalityandquantityof

militaryfbrcesandweaponsavailabLeto

ourselvesandourpotentialadversaries
コ コ コ

requiresacontinuingassessmentofthe

effectivenesofestabiishedplans.Shifts

inthenationalstrategiesofoural[iesor

ourp戚ativeadversariesmayrequireほ コ
1nnova口veresponses.Constantattention

totheefficientorganizationandmanage-

mentofmilitarycapabilitieshaslong

beenanimportantcontributortoba"le-

tleldsuccess,andwillbeincreasinglyim-

portantasallthedevelopedcountries,

bo【hfriendlyandpoten【iallyhostile,

enteranewperlodofbudge【aryausterity.

Theoverlayofstabilitythatnuclear

weaponsbrough"otherelationship

betweenthesuperpowersisthreatenedby

【hediffusionoftheseweapons.toother

nations.Thedetemlinationoftheforce

structureneededtomaintainadequate

securityiscomphcatedbytheriseof

we1Lamedregionalpowersandbythe

growingchallengeofter了orists.The

ability【oprovidefbrdefヒnseislimited

byeconomicstrainsbroughtonbyshifts

inintemationalcompetitiveness.Changes

TheP.rogran!seeksthe

r瓢 鍋 鶴 繧 。9.`'he

:蕊 鰭 羅露ξ
ρo'たγ・mokingρtvcess.

intheperceptionofthreatstonational

security,thepoliciesofpotentialene-

mies,thecontributionsofallies,and

domesticpotiticsaffectthewillingnessof

thepublictosupPortdefense.

Theseandrelatedissueshavebeen

examinedbytheDACSProgramoverthe

yearswithsupportfromfoundationsand

thegovemmencTheproposedexpanded

researcheffortwillfocusonfourmain

linesofinquiry:(1)Sovie【forces,

doctrine,capabilities、andtechnologies;

(2)U.S.conventionalforcesandtheEu-

ropeanbalance;(3)Weaponstechnolo-

gles,trends,andcapabilities;and(4)De-

fensepotitics,【heimpactofpolitical

trendsonU.S.acquisitionandforcelevel

decisions.

Complementingthecentralresearch'

themeswillbetheProgram'son-going

workinthestructureofnuclearstrategic

forcesandtheanalysisofarmscontrot

trendsandproiiferationissues.
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Sponsoringfirmsw川beaskedfora

three・yearcomrnitrnentof$20,000per

year,followedbyanoptionaltwo-year

rol1ingcommitment.Thefundswillbe

usedtosupportabroadprogramof

faculty,post-doctoral,andgraduate

studentstudies,publicat畑ns,research

workshops,andannualMITdefense

symposmm・

EachsponsorwillreceivethePro・

gram'spublications,includingspecial

serialsandmonographs,and]istsof

【hesesproducedunderProgramsupervi-

sionwillbeavailable.TheProgramwill

mvlterepresentativesofsponsoring

agenciestoallperiodicresearchbrief・

mgs,workshops,andsymposiain

additiontoitSusualweeklyseminars,

Sponsorswmalsobeencouragedto

sugges"opicsＬtwillalsobepossible【o

arrangeori-siteseminarsbymutual

agreement・

TheProgram'sactivitiesprovidea

fbrumfbrinfbmeddiscussionof

impOrtanttrendsaffectingfirmsinvolved

indefense.ByworkingcloselywithMIT

飴cultyandgraduatestudentsonawide

spectrumofcompellingdefenseprob'

1ems,participatingfimswnlbeableto

providetheirowninputandperspectives

onthecrucialissuesofnationalsecurity、

TheDefenseandArrnsControlStudies

ProgramislocatedinMITsCenteffor

IntemationalStudies、TheCenteris

especiallystronginissuesrelating【o

development,competitiveness,and

internationalmigration.Acollaborative

projectonthesecurityissuesoftheNorth

Pacificregionisbeinginitiatedin

collabOrationwiththeCenter'spioneering

JapanScienceandTechnologyProgram.

MITprovidesanaturalsettingfora

majordefenseandamsControlprogram 、

especiallyone【hatemphasizestechnol-

ogyandtechnicalanaiysis.Notonlyhas

MITlongplayedakeyadvisoryr61ein

nationalsecuritymatters,buti[isalsoa

recoghizedleaderinawiderangeof

relevanttechnologies.

For〃lereinforma'ionontheDACS'

Progra〃1,ρ'easecon'actd↓rεCf'yPr≠ ∫-

sorHarveySaPO'sky,DireCtor,
.Pefense

andArmぷControtStudiesProg'・am,MIT

ノ～oo〃1E38'603,77ルfα ∫ぷachuset,∫

Avenue,Ca〃ibridge,〃AO2/39.Te'e-

phone.'617-253・5265,
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NEW

INVENTIONS

SURFACε －AζTIVεPOIYSILOXANES

ANDDRUGRELEASING…TERtALS

THEREOF

MJ.T.CaseNo.4449

ANTITHROMBOGENICDEVIC匡S

CONTAININGPOLYSILOXANES

M』.T.CaseNo.4449A

アθc加o～og}iLicensingOfficer!

Li'α 〈le'ぷen

M.1.T.hasreceivednoticefromthe

U.S.PatentOftlcethatpatentsw川issue

shorrlyontheabove-referencedtechnolo・

gies,Thesepatentsarebasedonaunique

classofcross-linkedpolymernetwork

basedonareactionproductofpolyethyl-

eneoxideandglYcidoxypropylsiloxanes.

Theresultingpolymerstructureshave

uniquebiocompatibilityproperties.

Proteinadsorptionisextremelylow,and

thes【ructurehasgoodmechanical

strength.Thesurfacesarenonthrombo-

genicincontactwi【hblood,Potential

applicationsbasedontheseproperties

includecontactlenses,vascularprosthe-

ses,blood・conractingextracorPoreal

medicaldevices,bloodsroragedevices

andothers.

Thepojymerstructuresa;sohavea

uniqueblendofhydrophilicandhydro-

phobicpropertiesallowingcontrOlled

releaseofcertainclassesofdrugs.

Specificdrugss【udiedincludeanumber

oftricyc]icantidepressantsandleuti-

nizingreleasehomone.

Thesepatentsareavailableforlicens-

ing.ExclusiveIicensesmaybegrantedin

cer【ainfieldsofuse.

ELE(=TROCHEMICALMtCROSENSORS

M.LT.CaseNo.4536

U.S.PatentNo.4,874,499

Technolog)～ 乙icensin80fficet∵

c力"istinaJansen

Ourpatenthasjustbeenissuedfor

leadingedgetechnologywhichcould

leadtoinexpensiveorevendisposable

electrochemicalmicrosensors,These

wouldbefunctionallyequivalenttocon-

ventionalIonSensingElectrodes(ISE).

Ingeneral、thedevicesdevelopedunder

thispatentwouldbeintheformof

CbemicalFieldEffectTransistors

(CHEMFET).Themicromachinedcavity

structureisadhesivelyattachedtoan

underlyingsubstratewhichcontainsthe

meansforsensingpotentialorcurrent.

Thisallowsformanufac山ringbyuseof

standardchipfabricationprocesses、either

in-houseorinchiptoundries.

Themicrochemicalsensorshavean

unusuallywiderangeofpotentialapPli-

cations,Theymaybeusedinvivofor

measurementsofhydrogen,sodium,po-

tassium,andotherionlevelsaswelias

f(〕rmeasuringproteinconcentration.

TherearepotentialapPlicationsfbron-

linegasmonitoringduringindustrial

processingofproductsrangingfromfood

toceramlCS,

SURFACERELtEFGRATINGFOR

LAsER.8εAMINTENSITY・PROFILE

SHAPING

M.LT.CaseNo.LL79・26

Techno～08yL'censingOfficer:

LoriPresぷman

printers,datarecordingonandacquisi-

tionfromopticalmedia,orlaseranneal-

ingＬdeally,onewouldwantaflatbeam

wi【hnoenergyinanyshoulders,anda

completelyflatanduniformdistribution

ofenergyin【hebeamitself.

Theinventiondisclosesareiiefpattern

ofteethwhichaccomplishessuchflatten-

ing、Theteethcanbeonatransparent

object.Agaussianbeamincidentonthe

plateistransmittedwi【haflatspatial

energydistribution.Theteethcanalsobe

onanopaque,reflectiveoヒ}ject.A

gaussianbeamincidentonthiscoπuga【ed

mirTorwouldbereflectedasaflatone.

Thepatentdisclosesthepropergeometry

oftheteethtoproduce【hedesiredbeam

spatialflattening.

Therearemanywaysofmakingsuch

teeth・Ifthecorrugationsarecompletely

radiallysymmetric,thegroovescanbe

machinedonalathe.Straightlinescanbe

ruledusingthesameme【hodsthatare

usedtomakegratingsinspec【rometers,h

isalsopossible,andeasy,tousesemicon-

ductorfabricationtechniques,inparticu-

lar,lithographyandetchingtomakethe

requiredpa【tems.

ForFur由erInformationβ 〃Towns

"i ,ghts「otheinventionsdes〔'"ibed仇this

∫〈「C了'0η.The∫n∫titutei∫in'〈 ～restedin

〃cens'ngr'gh～stotheseinventio .nsand

facititatingthecommercia'deve'Oρment

ofthe'echno～ogy,P～easenOtethatthe

Industrl'atLiaisonPro8ra〃1doesnotノ 「'e

infor〃tationontheseinventions.ifyou

woulゴ ～ike/hrtherinformat'ononthese

orotherinventions,pteasedireCt～y

contacttheTechno～ogyLicensingOffice

ortheaddresぷbe～OW.・

Laserstypicallyemi;energyina

spatiallygaussian,thatis,beU-shaped

profile.Thus,theenergyissmearedout

inspace.Thishasrea】disadvantagesfor

anyapPlica【ionthatrequiresprecisede-

liveryoflaser .energy,suchaslaser

T'chnolO8)pLicensing()ffice

77んfa∫sachu∫ettぷAvenue

ノ～oo〃1E32・300

Ma∬achusettsln∬itute・fTechno/ogy

Cα 〃ibridge. .〃AO2139,{ノSA

`617戊253-6966
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TO†OURU.s.

RepresentativemembersofMIT's

CommissiononProductivity,agroupof

16facultywhopublishedam司orreport

inthespringofl9890川hecompe山ive

stanceoftheU.S.industryintheglobal

marketplace,w川bevisi【inga!leastsix

U.S.cities.thiscomingspringtoencour-

agefurtherpublicdebateandact…onon

thiscrucialissue,

lnitsStudy,entittedハ イade"ハA〃 況"ゴ〈'a'

ノ～e8ainin8theProducＬtiveEdgeand

publishedbytheMiTPrest,【heCommis-

sionexaminedcloselytheproductivityof

eightindustrialsectorsintheU.S,,

Europe,undJapan.Mostanalystshave

lookeda"heU,S.economyfrom【hetop

downandprescribedmacroeconomic

cures.Butthescientists,engineers,and

economistsontheMITcommission

basedtheirconclusionsonhundredsof

interviewsconductedonthreecontinents,

focusingonthereorganizationand

effectiveintegrationofhumanresources

andchangingtechnologieswithin

companiesas【heprincipaldrivingforce

forproductivitygrowth.Thebook

oudinesspecificstrategiesforindustry,

labor,govemment,andeducation【hat

wi旧eadtoasubslamialimprovementin

Americanindustrialperformance.

Ineachcity,Commissionmembers

wil}bejoinedbyselectedlocalindustry

leaderstohoslatwo-hoursummaryand

discussionoftheCommission'sfindings.

Thetentativescheduteforthetourisas

fbUows:

Seattle

Detroit

Chicago

LosAngeles

SanFrancisco

Houston

February22

March12

March13

March28

March29

April26

Additionajeventsarebeingconsidered

inWashing【onD.C,NewYork、and

Boston.Attendanceisopentoall

interestedparties.Theregistrationfeeof

.$50includesacopyof〃adein!lme'Tcα.

Fo"〃10"e'吻r〃m'iononOηy()fthese

meetingぷ 〃'easecontactMr.Robert

8～ake,MITRoom/0一 ノ22,77ルfassachu_

setrsAvenue,Cambridge,〃AO2139.

7'e'ephone:6/7-253・8243.

BIOMEDtCALENGiNEERINGATMIT

Artificialskin,novelimagingtech-

niques,sophisticatedhearingaids,

advancedlimbprostheses,expertsystems

f()raidingmedicaldiagnoses,andsωdies

orthcuseofsuchtoolsaslasersandul_

trasoundinmedicinearejustafewofthe

dozensofareasofbiomedicalengineer・

ingresearchatMIT.Everydepartmentin

lheSchoolofEngineeringincludes

researchinbioengineering、andclus【ers

ofinveltigatorsmayalsobefoundin

otherdeparm、ents,includingChemis【ry,

Biology,BruinandCognitiveSciences、

andalsoin【heDivisionofHeahh

SciencesandTechnolgy.

Becausethisworkissowidely

scatteredabouttheMITcornmunity,it

hasoftenbeendifficult【okeeptrack

convenient|yofwhatworkisinprogress.

Tohelpovercomethisproblem、the

WhitakerHealthSciencesFund,located

intheWhitakerCollegeofHealth

Sciences,Technology,andManagement

buildingatMIT,hascompiledalistof

nearly60facultyinvolvedinbiomedical

engineeringworkoncampus.Thehst

includesasummarystalementofthe

researchinterestsofeachinvestigator.

ForOcopyoftheta"yofbioen8'neer-

'ngresearchersatMIT,circtenumber51

0n∫ 片ePre]ワrint∫Orde'皐Card.

UPCOMINGIIPSYMPOslA

Twooftheupcomingconferencesin

thelndustrialLiaisonProgramSympo・

siumSeriesaredescribedbelow.Any

representativefroman[LPmember

companyisinvitedtoattendthese

mee加gs.Thereisnoregistrationfeefc)r

ILPmembercompanies.Toobtainacopy

oftheagendaforeithersymposium,

pleasecontactMs.MariaC)araSuva

Martin、ConferenceCoordinator,MIT

tndustrialLiaisonProgram,RoomE38・

一245一

508,7フMassachusettsAvenue、Cam-

bridge,MAO2139,Telephone:(617)

253・0213,Telex:921473MITCAM,

Fax:(617)253-0002.

Mul?ifunc?ionalPo!yr7iers

Date:Februaリ ハ13-14,1990

Chair:Profe∬orEゴwinThoノ 拍5

Departmentqr〃ater輌 α～∫Science

a/1ゴEn8ineer'ng

Increasedemphasisonvalue-added

materialshasbroughtpolymericmateri-

als【otheattentionofmanyscientistsand

engineers.Multifunctionalpolyrneric

materialsprovidemorethanoneservice

role,asforexamplenonlinearopticaSand

highlemperaturestablepolymers.This

symposiumw川prese爪 －throughpresen-

【ations,1aboratorytours,andaposter

session-abroadrangeofcross-disciplト

naryworkinpolymersatMIT.

America'sBusinessChallenge:The

New.εurope

Date:〃orc/1∫ ・2,∫990

Co-Chairs.・Les'e,・C.Thurow

Dean,ルf/TS'oα 〃Schoo'0ゾ

ルfana8emenら αnゴ ∫uzanne8ε'二ger

Head,Depart〃lentqfPo〃t'Cα ∫Science

Europeisinthemids【ofaprofound

andfar-reachingrevolurion【harposes

unprecedentedchallengesandopportuni・

tiesfbrtheintemationalbusinesscommu-

nity.Theeconomicallianceofwestem

Europeannationsscheduledfor1992w川

changethefaceofinternationalcompeti-

tion,anditispossibleinthelightofre-

centevemsthattheunionwillbe

strengthenedfurtherbytheparticipation

ofthecoun㎞esofeastemEurope.With

speakersdrawnfromgovernmentand

industryintheU.S.andEuropeaswellas

fromMITfaculty,thissymposiumwill

featuremOderatedsessionsaimedathelp・

ingthebusinesscommunityexplorethe

keyissuessuπoundingtheemergenceof

theneweconomicsuperpower.Sessions

willlbcusonthenewPOIiticaland

economicenvironment,thenewEuro・

peancorporation,economicsandfinance,

apProachestotechnologymanagement,

marketing.corporatestrategy、and

managinginaglobalenvironment.

rheんllTReρo「tDec/tJan1989・90/7



NEWVIDEOCOURSESRELEAS臣D

Twonewvideocoμrsesproducedby

MIT'sCemerforAdvancedEngineering

Studyarenowavailableforpurchaseor

ren【aLA5-dayexecutivepreviewofa

singletape,alongwiththeVideoCourse

Manual,isavailablefbr$95,A20%dis-

countonthepricesbelowisavailableto

ILPmembercompanies.Forfu〃her

detai～ ∫,ρ～easecontactCarotyn8,

ノohnson,VideoEducationCordinatorat

617-253・74440rcirc'enumber520～1the

PreprintsO"derCard、

Analysi50fWeldedS・ 四c,ures

byProfessorKoichiMasubuchi

Purchase:$5,400

Rental:$2,700

Thehighdemandfbrmorecomplex,

yetlighterweldeds【ructuresisincreasing

thetechno|ogicalconstructionproblems-

andcost-ofwetdinglargefabrications.

These22videotapesanalyzethetechnoL

ogyofweldingandshowspecifically

howtominimizeresidualstressesand

distortioninstructuralmembers.The

courseincludesamanualandacopyof

ProfessorMasubuchi'stextbook ,Anaty-

sisε ゾ ■feldedStノ'uctures.Thetapes

featureavarietyofvisualmedね,includ-

Ingcomputerammadonsandfbotageof

weldingprocesses【ha【showindetailthe

la【estdesignandfabricationtechniques.

了elevi5ionSy51emDesign:From

NTSC↑oHDTV

byProfessorWilliamSchreiber

Purchase:$950

Thisnewvideocourseprovides【he

informationandanalysisrequired【o

understandthedesignofearly21st

centurytelevisionsystems,whichw川be

deve]opedoverthenextdecadeusing

knowledgeandexperienceaccumulated

overmorethan50yearsbysys【em

designersandbroadcasters.These5tapes

presentthehistory.basicscience,engi-

neerlngandeconomicsunderlyingthe

developmentoftoday'ssys【ems,and

providesasolidbackgroundfbrunder-

standingthe【echnologicalchoicesnow

avai|abletothesystemdesigner.The

coursecontainsmanydemonstrationsthar

useanAdvancedHDTVComputerSimu・

lalionSyslemdevelopcdatMIT ,'

8/TheんdlTReρortDec/tJan'989⇔0

YOUHEARDA80UTTH臣FUTURE

HERE

TheMITDepartmentofElectrical

EngineeringandComputerScience

presentsacolloquiumseriesentitled,
L`YouHeardAbouttheF

utureHere,"on

Mondaysfrom4-5pm,withrefreshments

at3:30pm.Thelecturestakeplacein

EdgertonHallatMIT,whichisin

Building34,Room101(at50Vassar

StreetinCambridge).Theseriesisfree

andopentothepublic.Forinformation,

contacttheHeadquartersOffice,Depart－

η2εη'〔ヅ ε'ectr'catEngineeringand

ComputerScience,Te～ephone:r617)253-

4600,

SeeingElectricFields

MarcusZahn

February12,1990

EngineeringSemiconductors-

Atom・by・Atom:ExploringthePeriodic

Table

LeslieKolodziejski,MIT

February26,1990

SuperconductiveMicrowaveCircuits

RichardRalston,LincolnLaboratory

March5,1990

Electronics+Sllrgery=Hearing

NelsonKiang,MassEyeandEar

Infimary

March12,1990

TheMITVisionChipProject

JohnWya【t,MIT

Marchig,1990

ParaltelProcessing

Arvind,MIT

April9,1990

VeryHi・SpeedProcessors

LarryWalker,Digita]Equipmen【

Co甲oration

April23,1990

Micro・Motors

JeffLang,MIT

Apri|30,1990

一246－

NEWBOOKSFROMTHEMITPRESS

Indus【rialLiaisonProgrammember

companiesreceivea40percentdiscount

offthelistpriceforallMITPressbooks

whenrequestedbypurchaseorder.When

placingyourorder,pleasededuct40

percentfromthepriceslistedbeiow。To

order,contacttheル11τ ρrε∬,Book

Orders,55Hayward∫treet,Ca"ibridge ,

MAO2∫42,Te'ejりhot昭:イ6/7戊253-2884 ,

P～easeind'cateyourcom卿 ヅ ∫L輌0輌∫0η

Programaffiliationonyourrequest ,'0

・∬ μrε'hatthediscount↓M〃lied,

NBERMacroeconomicsAnnual1989

EditedbyOlivierBlanchardandStanley

Fischer

320pages,$25.95cloth,$12.95paper

OnRigor

RichardBurdett

184pages,$22.50

NaturallyIntelligentSystems

MaureenCaudillandCharlesButler

304pages,$19.95

AgainstArchitecture:TheWritingsof

GeorgeBataille

DenisHollier

224pages、$19.95

Single・LayerWireRouting

F.MillerMaley

424pages,$45.00

Light,Wind,andStructure:The

MysteryoftheMasterBuilders

RobertMark

l92pages,$1995

ConciseEncyclopediao『Bundingand

ConstructionMaterials

editedbyFredMoavenzadeh

562pages,$175.00

VeniceandtheRenaissance

ManfredoTafuri

352pages,$35.00

NotesontheUnderground:AnEssay

onTechnology,Society,andtheImagi・

nation

RosalindWilliams

304pages,$19.95



CHANGEO『ADDR臣S⑤

Placeyourcurrentmailing|abelbelow.～ ～orkanychangestoyouraddressdired|yonthecurrent

mailinglabel.Stampondre佃rncordtolndustrialLiaisonPr◎grom、

PL《C庄MAIUNGLAB匡1HERE.
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PREPRINTS

Departmen,o`Aeronou↑icsond

A5}「onou●ic5

ActiveStabi!izationofCentrifugalCom・

pressorSurge,by工E.Pinsley,G.R.

Guenette,A.H.EpsteinandEM.Greltzer、

42pages.12・1

DynamicControlofCentrifugalCompres・

sorSurgeUsingTailoredStructure,byD.

L.Gysling,」.Dugundji,E.M.GreitzerandA.

H.Epstein,52pages.12・2

bePottmentofChemicaI

Engineering

DevelopmentofanIntelligentFermenta・

tionContro1System,byGregoryM.

O'Connor,July1989,51pages.PrOj'ect

8/2.04012・3

DepartmentofChemistry

DemonstrationofStructuratlntegrityofan

EnzymeinOrganieSolventsbySotidState

NMR,byPaulA.Burke,StevenO.Smith,

WilliamW,BachovchlnandAlexanderM.

Klibanov,9pages.124

LysineandOtherDiaminesDramatically

StabilizePoliovirusAgainstTherrnoinacti・

vation,byBrentL.Dorval,MarieChowand

AlexanderM.Klibanovt13pages.12・5

NitricOxide:TheDarkSide,byCynthiaD.

Leaf,JohnS.WishnokandStevenR.

Tannenbaum,24pages.PrOject8,13.02ノ,

8.ノ2.02012・6

Harvard・MlrDivisionofHealth

Science$ondτechnology

Electroporation:ANewPhenomenonto

ConsiderinMedicalTechnology,byJames
C.Weaver,25pages.PrOject837.01312'7

TheNumberofMoteculesTakenUpby

ElectroporatedCelts:QuantitativeDeter・

mination,byDavidC.Bartoletti、GailI.Har-

risonandJamesC.Weaver,23pages.12・8

Orderinglnstructions:A"pub'ications.

listedinthissect'onareavai'α わ好 恨 －qf－

如r8ε'olndUS'r'α'Lia'sonProg"ammembei'

CO〃lpanies.Justcirc'ethenumberonthePre・

P「intsOrderCardcorresρondingtO'he

numberattheendofeachp"biicarionyou

wf∫ノ"oorder.P∫ εα∫ρわeSμre80∫ 「"仇your

re'励adゴre∬,ρ ロrentcompanyna〃 昭for

subsidiaries,andaddρroperpos'age.

〃∫'edattheendofsomeqfthepub'↓cα'ion

rくferencesare'hen醐bers(ゾ'カ εα∬odα'ε ∂

researchprOjectslistedinRes'archat〃 π,α

co叩r'如 ∫'昭directoryofMITresearch

ρublishedannuaUyby'helndustria'Liais伽

Program.Acomρ'etebめliographyqf

ρubticationsretatedtoanγprOjectcanbe

obtainedbycontacting'hePub〃Cα8∫ 伽 ∫

OLffice,∫ndus'ria'LiaisonPro8ram,Room

E38・568,ルtlT,77ルtassachuset'∫Avenue,

Co〃ibridge,MAO2/39.

P'easea〃ow3・5weeksfordelivery.

CenterfOrlnformotionSystems

Research

BuildingandSustainingPartnership

BetweenLineandIISManagers,byJohnC.

Henderson,September1989,28pages,

Prqject8.52.05812・9

ObjectLens:A``Spreadsheet"『orCoop・

erativeWork,byKum-YewLai,ThomasW.

MaloneandKeh-ChiangYu,36pages.

Prqject850.00812-10

StrategicAlignment:AFramewerk『or

StrategiclnformationTechnologyManage・

rnent,byJohnC.HendersonandN.Venka-

traman,August1989,44pages.PrOj'ect

8.5ノ.02012・11

LoboroΦoryfOrIn`ormoθionond・

Deci5ionsy5↑em5

AggregationandMutti・LevelControlin

DiscreteEventDynamicSystems,byCuneyt

M.OzverenandAlanS.Willsky,August

1989、53pages,PrOject821.Ol312-12

NavalC3DistrlbutedTacticalDecision

Making,FinalTechnicalReport,byMi-

chaelAthansandAlexanderH.Levis,August

1989,49pages,PrOject8.2ノ.0241243

Non睦nearandAdaptiveControl,Final

Report,byMichaelA【hans,Julyl989,23

pages,Prq/ect82ノ.0ノ ノ12-14

一251－

OntheGenerationofVariableStructure

DistributedArchitectures『orC3Systems,

byjacquesJ.DemaelandAlexanderH.Levis,

21pages,PrOject82ノ.02412・15

Cen"∋rforMoθeriol5Scienceond

Eng;neering

AConsortiumonAdvancedOrganic

Coa伽gsfbrPackagいgo『Electronic,Mag・

netic,andOpticalDevices:Structure,

Properties,andPerfbrmance,Marchl989,

52pages.12・16

Defect・PropertyCorrelationsinGarnet'

Crystals:1V.TheOpticalPropertiesof

Nicket・DopedYttriumAluminumGarnet,

byS.R.Rotman.M.Roth,H.L.TullerandC,

Warde,12pages.PrOject8.59,06312・17

Depor6mengo`MateriatsScienc●

。ndEngineering

ExperimentalEvidenceforNucleation

DuringThinFilmReactions,byK.R.

Coffey,L.A.Clevenger,K.Bamak,D.A.

RudmanandC.V.Thompson,August1989,

15pages.Prq/ect8.30.05212・18

FabricationofNoyelEtectricallyConduc・

tiveLangrnuir・BlodgettThinFilmsofthe

Poty(3・AlkylThiophenes),byLWa【anabe,

KHongandM.FRubner,15pages.Project

8.59」9712.19

SorneFutureTrendsinSolidState1onics,

byHarryL.Tuller,4pages,Prqノ 「ect8.59.Oi9

12・20

GrowingAtom・By・AtomArtificially

StructuredMaterials,byNicoleHerbots,6

pages.PrOject859.03912・21

InfiltrationofFiberPreformsbyaBinary

Alloy,Part1:Theory,byA.Monensenand

V.MiChaUd,58pageS.PrOjecr8.57.03312・22

lnterfaceStructureinAlumina・SilicaFiber

PreformsInfiltfatedwithAluminum,by

QiongLi,AndreasMortensenandJamesA,

Cornie,15pages.PrOject8.47.09712.23

lnvestigationofNobleMetalSubstrates

andBufferLayersforBiSrCaCuOThin

Fllms,byM.M.Matthiesen,L.M.Rubin,K,

E.WilliarnsandD.A.Rudrnan,8pages.

Prqject859.20912・24
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Langmuir・BtodgettThinFilmsofElectri・

callyConductiveSur『aceActivePoL

ypyrrotes,byK,HongandM,F.Rubner、12

pages.Pl'ojec't&60.02512・25

AModel『orInterdifrusionatMetalSemi・

conductorInterfaces:ConditionsforSpik◆

ing,byOlofC,Hellman、NicoleHerborsand

DavidC.Eng、6pages,Project8.59 .039

12.26
亀

TheRoleoflnter『acialSegregationand

Microstructureinlnterdi恥sionBetween

AluminumandSilicon,byDavidC,Eng.

NicoleHerbols、Olot'C.Hellman .Olivier

VancauwenbcrgheandShahrnazMotakef,14

pages.ρ"rり ρc'8.59.03912-27

ShallowJunclionDiodeFormationby

ImptantationofArsenicandBoron

ThroughTitaniumSilicideFilmsand

RapidThermalAnnealing,byLeonardRu-

bin,DavidHofrmanandNicolcHcrbols,34

pages.P"oje('t8.59.0、 ≧912・28

Synthesiso『Bi・Pb・Sr・Ca・CuOxide/Silver

SuperconductingMicrocompositesby

Oxidaliono『MetalticPrecursors,byW.

Gao,S.-C.Li,D,A,Rudman,G,」.Yurekand

J.B.VanderSandeJulyl989,16pages.

Prの'ect8.59.2/612.29

TheTransitionFromSha"owtoDeep

PenetrationDuringElectronBeamWeld・

ing,byJ.W,Elmer,W.H.GiedtandT.W,

Eagar,34pages.Proiect8.57.08512・30

Depor↑men,ofMechanical

Engineer;ng

OnOurMITCPIateBending/Shelt

Elements,byKlaus-JurgenBathe、SeongW.

Cho、MiguelBucalemandFrancoBrezzi,20

pages,Pt・oJec'8.47.02012∋31

MITMed;aLoboro↑ory

BroadbandCommunicationsasaDevelop-

mentProblem.byRichard∫.So|omon ,28

pagcs.Pt・nJ'e("8.ノ9.00ノ,8,22.θ08,822.003

12・32

MITSIoanSchoolofManagement

AuctionswithResaleMarkets:AnEx・

ploratoryModelofTreasuryBillMarkets、

bySushilBlkhchandaniandChi-fuHuang ,

38pages.12・33

TheCOSRoundtab|eonMergersand

Acquisitions:AMee加gofPerspectives,by

JaneE,Salk.Augustl989,21pages.12・34

TheDemographyandDesign:Predidorsof

NewProductTeamPerrormance、by

DeborahG,AnconaandDavidE,Caldwell、

Seplcmber1989、38pagcs.P"rt/et.・ ∫8.51.003

12・35〆
ADual・AscentProcedureforLarge・Scale

UncapacitatedNetworkDesign,byAnan・

taramBalakrishnan.ThomasしMagnamiand

RichardT.Wong、62pages.P吻8σ8.52.064

12・36

In「ormationTechnologyPlal『orm「orthe

l990,s,byStuartE.Mudnick,Augustl989,

47puges.P'Yヅecr8.51.00/12・37

InitialCapitalfbrtheNewTechnotogical

Enterprise,byEdwardB.Roberts ,Septem・

berl989,48pages.PrQノ'ect852.02812・38

MerchandisingMeasuresforaProduct

Line,byJohnD.CLittle,May|989,22

pages.12.39

Modets.forPbnningCapacityExpansionin

LocalAccessTelecommunicationNet・

works,byA.Balakrishnan ,T.L.Magnami,

A.ShulmanandR.T.Wong,Augustl989 ,

69pages.Prq/ect8.52.06412・40

OneforYou,ThreeforMe_or_The

DesignofOptimalProductionSharing

RutesforaPetroleumExploration

Venture.byPhitipHampson,JohnParsons

andCharlesBlitzer,July1989,32pages.

12・41

OrganizationDevetopmenl:Sciellce,

Technology,orPhilo》 《,p}1y?,byEdgarH ,

Schein.Augustl989,t8pagcs、P'・rりec'

8.52.02/12・42

AProductDesignProbLeminSemiconduc・

torManufacturing,byFlorinAvramand

LawrenceM.Wein、August1989,27pages.

12・43

TheRoleoftheCEOintheManagementof

Change:TheCaseoflnformationTechnol・

ogy・byEdgarH.Schein,38pages ,Pア ρノ'ect

8.52.02/12・44

StrategicTransft)rmationandtheSuccess

o『HighTechnologyCompanies、byEdward

B・Roberts.August1989、34pages,Prq/Fect

852.02912・45

TheTrebleLadderRevisited:WhyDo

EngineersLoselnterestintheDuatLadder

asTheyGrowOlder? 、byThomasJ,Allen

andRalphKatz、Septemberl989 、17pages.

Pt'oject8.52.03912.46

Centerf。rTechnol。gy,P。licy,and

lndu59riolDevelopment

AnalysisofDose/Time/ResponseRetation・

shipsforChronicToxicErrects-The

CaseofAcrytamide.byDaleHutiisand

KarenShapiro、36pages、PrOj'ect8 ,54.049

12・47

BuildingPerspectives『orAssessingthe

Riskso『AcidParticutatesandOzone`by

September1989,57pages.Prのject8.54.049

12・48

WhiteheadInstituteforBiomedicol

Research

HIV・1GagMutantsCanDominantly

Inter「erewiththeReplicationoftheWild

TypeVirusinSusceptibleCells,byDidier

Trono.MarkB.FeinbergandDavidBalti-

more,35pages.PrOject8.09.0∫912・49

TransferofaMutantDihydrofolateRe・

ducttaseGeneinloPre・andPostimplanta・

tionMouseEmbryosbyaReplication・

CompetentRetrovirusVector,byHeidi .

Stuhlmann、Rudol「JaenischandRichardC ,

Mulligun、39pagcs .P'・oJ(i("'8、θ9.θ'312・50

10/TheんdtTJ～eρoriDec/Jan)98990
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PUBuSHED

PAPERS

Artificialtn↑elligenceLoborogory

TheRoleo『DynamicModetsinCartesiun

ForceControlo『Manipulators

An,C,H,

∫nt.ノ.Rob.R.,Vol.8,No.4,Augusr1989 ,

pages51.72.

Cen"∋ 「`orConce「Re5earch

AMarginalBand・AssociatedProteinhas

PropertiesofBothMicrotubuleAssociated

andMicrofitamentAssociatedProteins

Birgbauer,E./Solomon,F,

ノ.Cett.B輌o∫.,幽VoLIO9,Number4,0ctober

1989,pagesi609-1620.

TheRoleofCytoskeletoninOrganizing

GrowthCones-AMicrofilament

Ass㏄iatedGrowthConeComponent

DependsUponMicrotubulesforitS

Localization

Goslin,K/Banker.G./Solomon,F.

」.CeU.8'o'.,Vol.109,No,4,0ctober1989,

pages1621-1631、

CenterfOrSpaceRe5earch

EvolutionofWideBinaryMillisecond

PulsarsinGtobularCtusters

Rappaport,S.!Putney,A.ハ!erbunt、F,

A∫trophγs.ノ.,Voi.345,No.1,0c:ober1989 ,

pages210-221.

MonteCarloModelingofPolarWind

PhotoelectronDistributionswith

AnomalousHeatF置ux

Yasseen,F.Metterer,J.M ./Chang.T.

Geophys.R.L.,VoL16,No.9,September

1989,pageslO23-1026,

CollectivePlasmaMicroinstabilityasa

PossibleMechanism「ortheOne'Sided

CoreJetEmissiono『ExtragalacticRadio

Sources

YoonP・H./Chang,T.

Astrophys.ノ リVoL343,No.1,Augustl989,

pages31-46.

一
ηheρaρerscon'ainedinthi∬ec'ionhave

わeenρub'∫ ∫ノ1ed仇 〃}ψrecen'8eneral〃fεrα'ure

',γハ"τ ノlacultyandstaff.Theyaregroupedbγ
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the/ndUStria'L励onProgram,

DepartmentofAeronauticsand

Astrenautics

AppticationofCompoundCompressible

FlowtoNonuniformitiesinHypersonic

ProputsionSystems

Lewis,M.J/fHastings,D.E.

ノ.Proρ μ'.P.,Vol.5,No,5,

September/Octoberl989,pages626-634,

Depor†menlofBiology

EsterificationCoupledofExtraction

OrganicAcids-PartitionEnhancement

andUnderlyingReactionandDistribution

Equnibria

CabralJ.MS./Willson,R,C/Hamet,J,F,P.!

Cooney.C,L,

8∫o'ech.8輌o.,VoL34,No.7,0ctoberl989,

pages909-915.

一253－

NuclearFactorsthatBindtotheEnhancer

RegionofNonde『 ㏄tiveFriendMurine

Leukemia・Virus

Manley,N.R/O℃onnetLM.A./Sharp,P,A/

Hopkins,N.

ノ,Viroto8Y.,VoL63、No,IO ,Ocrober1989,

pages42!O-4223,

TemporatAspectso『DNAandRNA・

SynthesisDuringHumanlmmuno・

de「iciencyViruslnfection-Evidence「or

DirrerentialGeneExpression

Kimぷ.Y./Bym,R./GroopmanJ./Baltimore,D.

ノ.Virology.,VoL63,No.9、Septemberl989,

pages3708'3713.

Construction,StableTrans『ormation,and

Functiono『anAmberSupPressor

Transfer・RNAGeneinDrosophi'α

"elanogas'er

Laski,F.A./Ganguly,S./Sharp,P.A./

Rubin,G.M.

P./Vω.〔fS.,Vot86,No.17,Septeq}ber1989 .

pages6696-6698.

Departm●ngo`BrainandCognitive

Sci●nc●5

SyntacticandSemanticContributionsto

SentenceComprehensioninAgrammatism

ShemanJ.C.

Brain.Lang.,Vo1.37,No.3,0ctoberl989,

pages419-439.

ANeuralNetwerkModetforLimb

TrajectoryFormation

Massone,L!Bizzi王,

β輌o'.Cンbern.、VoL61,No.6 ,pages417'425.

TerminalArborso「SingleOn・Centerand

OひCenterX・RetinalandY・Retinal

Gangtion・CellAxonswithintheFerrets'

LateralGenicutateNucleus

R㏄,A.W.1Sur,M.

ノ.Comp、 ハteur.,Vol.288,No,2 ,0c【ober

1989,pages208-242,

ComprehenslonofLexicaiSubcaIegory

DistinctionsbyAphasicPatients-Proper

CommonandMassCountNouns

Shapiro,LP.尼urif,E./Carey,S .ノGrossman,M.

∫.SpeechHe.,VoL32,No,3,September

1989,pages481-488,
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DepartmentofChemical

Engineering

DeveiopmentandEvaluationofaNew

PoiymericMaterialf(}rSmaltCaliber

VascularP「ostheses

Chaikof、E.L./Coleman,J.E./Ramberg ,KV

Connolly,R.J./Merrill.EW .ノCallow.A.D,

ノ,Sur.g.Res..Vol.47,No,3,September1989 ,

pages193-199.

AnAdaptiveSlateEstimator『orDetecting

ContaminantsinBioreaclors

S【ephanopoulos,G.N.

8'o'ech.Bio.,VoL34.No.5,Augus口989 ,

pages647・659,

Dep。rtment。fChemistry

SequenceSpecificlsotopeEffectsonthe

CleavageofDNAbyBleomycin

KozarichJ.W.ハVorth .L./Frank,B.L.1

Stubbe,J,

Science.VoL245,No,4924,Sep:ember1989,

pagesl396-1399.

OrthogonalSel『 ・AssembledM6noiayers-

AlkanethiotsonGoldandAlkane

CarboxylicAcidsonAlumina

Laibinis,P.E、/Hickman,J.J.ハVrighton .M.S/

Whitesides、G.M,

Science.,VoL235.No.4920,Augustl989 ,

pages845-847.

SomnogenicActivityofO・Acetylatedand

DimericMUramylPeptides

Martin,S、A./Cady,A,B.10bal ,El(}uinand,M/

Krueger,J.M,

lnfec.∫mmun.,VoL57 ,No.9,Septernber

1989,pages2726-2732

Templates『 ・rlntramolecutarO,N・Acyl

TransferViaCyclicIntermediatesDerived

fromMercuryDerivativesofL・Cysteine

-ProgressTowardAMercury ・Based

ThiolCaptureStrategy

Kemp,D.S./Buckler,D,R.刀 くerkman ,D.

ノ,Org.Chem.、VoL54,No.16,Augustl989 ,

pages3853-3858,

PreferentialHeterodimerFormationby

IsolatedLeucineZippersfrornFosandJvn

Oshea,EK/Stafford,W,EIKim、P.S,

Science,VoL245,No.4918 ,August1989,

pages646-648.

Techneti凹mThiolateComplexesasOxygen

AtomTrans『erCatalysts

Dcvrics,N/Joncs.A.G.IDuvison .A.

lnorg.Chem.,VoL28 ,No.19,September

1989,pages3728-3734.

12/TheMlr}～eρo「}Dθcノ'Janjg8～ 玩90

Departmen,ofCivilEngineering

ImpactofEarth叩akesonCanlilever

RelainingWalls

Gan(es、C.J,

ノ.∫'ruc,En8.,Vol,ll5,No .10,0ctober

1989,pages2566-2578 .

GeneralSpectralComputalionso『the

NonlinearShallow・WaterTida|

In〔eractionsWithinユheBighωfAbaco

WesterinkJ.J/ComorJ .J,

ノ,P妙 ∫,Ocea,,VoL19 ,No.9、September

l989,pagesl348-1371,

Dep。 ㌔e川 。f匡耐h,A?m。spheric

andPlanetarysciences

IntracrustalDetachmentWithinZonesof

ContinentalDeformation

Burchfiel,B.B.のeng,Q,D.!Molnar,P/

Royden,L.ハNang,Y .P,/Zhang.P,Z/

Zhang,w,Q.

Gεo'08y.Vol.17,No.8 、August1989,

pages748-752,

TranstationalVelocityo『WarmCore

RingsRelativetolheSlopeWater

Comilton、P.ハijeyer、R./Flierl .G,

ノ.Ph)・∫.Ocea.,Vol.19,No.9,Sep【ember

l989,pages1317-1332,

CrackApertureStatisticsandPoreSpace

FractalGeometryofWesterlyGraniteand

RutlandQuartzite-lmplicationsforan

ElasticContactModetofRock

Compressibitity

Wong,T.F./Fredhch ,∫,T.

ノ・Geo・R・ ∫・E・・Vo|・94.August198
.9,

pages267-278.

ExtinctionofPu1|・ApartBasins

ZhangP.Z.IChen,S.F.

Geolo8y..VoL17,No.9,September1989 ,

pages814・817,

Assimilationo「AltimeterDalaintoan

OceanCirculationModel-SpaceVersus

TimeResolutionStudies

Holland,W.R.

ノ,Phys.Ocea.,Vo|,19,No,10,0ctober

l989,pages|507・1534,

StreamingPotentialPropertiesofWesterly

GranitewithApplications

Morgan,F.D.ハVMiams,E.R./Madden .T,R.

ノ.Geo.R.∫.E.rVoL94 ,No.NB9,September

l989,pages2449-2461.

一254－

DepartrnentofEconomics

AMethodo『SimulatedMomentsfor

Estimationo『DiscreteResponseModels

withoulNumericallntegration

McFadden,D,

Ec伽ome'r↓cりVoL57,No.5,September

l989,pages995・1026 ,

Depo斤menlo`臣lecΦricolEngineer・

ingondCompv`erScience

Broad栢edConductiyityTensorand

DensityofStatesforaSuperlattice

PotentialinOne・Dimension,Two・

Dimension,andThree・Dimension

Bagwell,P.F./Orlando ,T,P.

Phys.Rev.8..VoL40,No.6,August1989
、

pages3735-3748,

ChemicalVaporDepositionofEpitaxial

Silicon『romSilaneatLowTemperatures.

1.VeryLow・PressureDeposilion

Comfort,J.H/Reif.R .

ノ.ε'che"1.∫o.,VoL136,No.8,Augustl989 ,

pages2386-2398.

ChemicalVaporDepositionofEpitaxial

Si|iconfromSilaneatLowTemperatures .

2.PlasmaEnhancedDeposition

Comfort,」,H.IReif,R,

ノ.Etchem.∫o,,VoLI36.No.8,August1989 ,

pages2398-2405,

ConductionTransientsinPolyimides

Neuhaus,H,J.XSenturia ,S.D,

Acs.Symp.∫.,VoL407,pagesl76-189 .

ASynthesisandOptimizationPr㏄edure

f(}rFullyandEasilyTestab|eSequential

Machines

Devadas、S.rrony,H.K.∫Newton ,A,R.

/EEEComp.A.,Vol.8,No,10,0ctoberl989 ,

pagesllOO-llO7,

BrainStemFacialMotorPathwaysfrom2

DistinctGroupso『Staped沁sMotoneurons

intheCat

Guinan,JJ.刀oseph.M,P ./Norris,B,E.

∫,Cα ηρ.Neur、,VoL287,No ,1,September

l989,pages134・144 .

AdditivePulseMode・Locking

lppen,E.P/Haus,H.A.ALiu,L .Y.

ノ.0ρ'.Soc.B.,Vol.6,No.9,September

1989,pages1736・1745.



AStateObserverforthePermanent・

MagnetSynchronousMotor

Jones,LA.几angJ.H.

tEEEInd.E.,VoL36,No.3,Augu⑨t1989,

pages374-382.

FabricationandCharacterizationo『

BipolArTransistorswithlnSituDoped

LowTemperature(800DegreesC)

EpitaxialSilicon

Ohi,S.Burger,W.R./Reif,R.

IEEEEtec.D.,Vo1.10,No.8,August1989,

pages383-385.

ATernaryContentAddressabteSearch

Engine

Wade,J.P.!Sodini,C.G,

IEEEノ.∫o".,VoL24、No.4,August1989,

pages1003-1013.

AModelofAcousticTransmissioninlhc

RespiratorySystem

Wodicka,G.R./Stevens、K.N./Golub,H.L/

Cravalho,E.G.ノShannon,D.C,

∫EEEBio〃ned.,VoL36、No.9,Septcmbcr

l989,pages925-934.

Deportrnentof」 》LoΦeriol55cience

andEngineering

NewMicrocrystal"neHardMagnetsina

Co・Zr・BAItoySystem

Ghemawat,A.M./Foldeaki,M./Dun|ap,R.A./

O'Handley,R.C

/EEEMa8net.,VoL25,No.5,September

1989,pages3312・3314.

GenerationofZeroLevelFtuct"ation加d

itSReductionintheMagneticHeadType

TorqueSensorwithL・RBrige

Configuration

Sasada.L/Baba,M./Harada,K.

IEEEMagnet.,VoL25,No.5,September

l989,pages3417-3419.

CalorimetricStudieso『ReactionsinThin

FilmsandMultilayers

Spaepe叫F.rrhompson,c.V、

Aρp'.SuOf.S.,Vol.38,No.1-4,Seprember

l989,pagesl-12.

Effecto『AS40verpressureonlnitial

GrewthofGallium・ArsenideonSiliconby

MoleClltarBesmEpitaxy

Palmer,J.E!Bums.G./Fonstad,C.G/

Thompson,C.V.

Aρpt.Phys.L.,VoL55,No.10,September

1989,pages990・992.

ZoneMeltingRecrystallizationwith

EnhancedRadiativeHefitingfbr

.PreParationofSubboundaryFr〔reSilicon

onlnsulatorThinFilms

Chen、C.K.nm,J.S.

Appl.Phys.L..Vol.55,No.12,September

1989,pages1238-1240.

P祀 「brentialPropagationofPoresDuring

theFormationofPorousSilicon-A

TrsnsmissionEtectron・MicroseopyStudy

Chuang,S.F./CoHins,S.D/Smith,R.L.

Apρ1、Phys.L.,VoL55,No.7,Augustl989,

pages675-677.

RelaxationPhenomenainEvaporated

AmorphousSiliconFilms

Deavil]ez,R.R.ノThompson,C.V.

ノ.Mater.Res.. -Vot,4,No.5,September・

Octobcrl989,pageslO57-1059.

CriticalThicknessefAmorphousPhasc

FormationinBinaryDirrusionCouples

Gosc|c,U.rTu,K,N,

.1.AtJpi.Phys,,Vol.66,No.6,Scp【embcr

l989,pages2619-2626.

OntheOμimizaliono『Precipitated

Austenite『brTransformationToughening

ofSteels

Haidemcnopoutos,G.N./Grujicic,M./Olson,G.

B./Cohen,M,

Co'ρ んod.,Vo口3,No.3,July-September

l989,pages215・223.

Observa`ionso『RougheningDe・Faceting

PhaseTransitionsinGrainBoundaries

Hsieh,T.E./Balluffi,R,W.

Act.Meta〃.,VoL37,No.8,AugusU989,

pages2133-2139.

DepartmentofMathemafics

BirationalEquivalenceintheSymplectic

Category

Gu川emin,V・/Stemberg,S.

lnven'.〃 αrカ.,VoL97,No.3,pages485・522,

AnR・L㏄alMilnorMooreTheorem

AnicklD.J,

Adv.ハ イα'ん.,VoL77,No.1,Septemberl989,

pagesll6・136,

TheTopologicatSigmaMOdel

Bau§eu,L/Singer,LM.

Co〃7m,〃ath、P.,Vol.125,No.2,pages227・

237,

一255－

AFunctionSpaceLargeDeviation

MincipteforCertainSt㏄hasticlntegrals

DeuschelJ.D.ノStroock.D.W.

Prob.Th.ノ ～".,VoL83,No.1-2,pages279-

307.

TheAsymptoticsoftheDeterminant

FunctionforaClasso『OperaIors

Friedlander,L.

P.んn.Math.S.,VoL107,No.1、September

l989,pagesI69.178.

HarmonicMeasureinConvexDomains

Jerison,D.

B,Am.Math.∫.,VoL21,No,2,0ctober

1989,pages255-260.

DepartmentofMechanicat
Eng;neering

ThermaltyStratifyingaWindTunnelfor

BuoyancyInfluencedFlows

LienhardJ,H.tVanatt,C.W,

ε炉.F～uid.,Vol.7,No.8,pagc:542・546.

MergingMindandMachine

Sheridan.T,B.

Technol.ノ ～ev.,Vol.92,No.'7.Octoberl989,

pages32-40.

StudiesofFiniteElementP「ocedures-An

EvalllationofPreconditionedlterative

Solvers

Angeleri,F./Sonnad,V/Bathe,K.j.

Comput.Stru.,Voi.32,No.3-4,pages671-

677.

FlowThroughPartiallyGel・Filled

Channels

Ethier,C.R.fi(amm,R.D.

Physicoch.H.,VoL11,No.2,pages2t9・227.

BurnishingandAdhesiveWearofan

ElectricallyConductivePolyesterCarbon

FHm

Michael,P.C./Saka.N./Rabinowicz,E.

Wear.,VoL132,No.2,Augustl989,pages

265-285.

HighShearLimitViscosityandlhe

MaximumPackingFractionin

ConcenぬtedMonomOdalSuspensions

Sengun,M.Z.

P力γぷ'coch.〃.、VoLl1,No.2,pages229-24L
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Dep。rtment。fNuclearEngineer;ng

LowFrequencyCollectiveModesinDry

andHydratedProteins'

Bellissentfunel,M.C.rreixeiraJ./Chen.S.H./

Domer,B./Crespi.H.L.

Biophy∫.ノ.,VoL56,No.4、October1989,

pages713・716.

DepartmentofPhysics

Intercalationo『HexagonalBoronNitride

withPotassium

Doll,G.L、/Speck↓S,氾resse|haus、G/

Dresseihaus,M.S/Nakamura.K.πanuma,S.1.

ノ,Aρp'.Phys.,Vot66,No,6,September

l989,pages2554・2558.

MicroscopicS'WaveOpticalPotentia1『or

SlowPionsScatteredbyaNucleu5

Garcia-Recio、C/OseしE、

Pゐy∫.∫～ρv,C.,Vol.40,No.3、September

l989,pages|308-1315.

FrequencyFtuctuationsofaDiode-Pumped

Nd・YagRingLaser

Fritschel,P./jcffrics.A.!Kunc.T.」.

0ρ'↓(・s,Le〃,,Vol.}4.No.18,SepTember

l989.pagcs993・995,

Variation`,ftlteMctattic(.)nsctwith

MagneticFieldinDopedGermanium

Rosenbaum、T.F./Field.S,B/Bhall,R.N.

Eut・θρノ1.Lett..Vel.10、No.3,0clober1989,

pages269'274,

Fronci58i廿erNo↑ionalMagnet

taboratery

Exchangeo「MacromoteculesBetween

PlasmaandPeritoneal・CavilyinAscites

TumorBtiaring,Normal,andSerotonin

InjectedMice

NagyJ.A./Hcrzbcrg、K.T./Masse,E.M./

Zientura,G,P.A)vorak,H,F.

Cancer,Res,,Vol.49、No.19,0ctoberl989、

pages5448・5458.

LaboratoryforComputerScience

AnOptimalProbabilisticAlgorithmfor

SynchronousByzantineAgreement

Feldman、P./Micali.S,

Lect,〈 声.Comρ.,Vol.372、pages341-378.

DualVectorsandLowerBoundsforthe

NearestLatticePoinlProb|em

Hustad,J,

Cθmbi'1(lfθ'"..Vo|,8.No.1,pages75-8.|.

14/TheMlrRepo・tDec/J。nig89・90

LowerBo山ldsr《)rCOtnpututioliswiththc

FloorOperation

Mansour,Y./Schieber.B.friwari,P,

L《～(.'∫,∧〆,Co〃'ρ.,VoL372、pages559・573.

OnHidingInformationfromanOracie

Abadi,M.乃 くilianJ.

ノ.Comput.∫y.,VoL39,No.1,August1989.

pages21-50.

TheDistributedBitComplexityoftheRing

-FromtheAnonymoustotheNon・

AnenymOllsCase

Bodlaender,H.L./Moran、S/Wamuth,M.K.

Lect,ノV.Co力 ρ.,Vol,380,pages58-67,

TheDistributedFiringSquadProblem

Coan,B.A.A)01ev,D.氾work,C.

Siam.」.Cemp.,VoL18,No.5、Octoberl989,

pages990-1012.

AutomatedCritiquingofMedicalDecision

Trees

We|lm』an,M.P./Eckman.M.H./FlemingC.1

Marshall,S.L/Pauker.S,G,

RMed,Dc'`・is,〃,,Vol.9,No,4、Oc")bcr/

Dcccmberi989、pages272・284.

Loboro↑oryforln`ormo†ionond

DecisionSystems

Rcnchability,Observability,and

MinimalityforShiftlnvariant2・Point

BoundaryVutueDescriptorSystems

Nikoukhah、R.1wMsky.A.S./Lcvy.B.C.

C↓"c.∫ 〉・∫'.∫,,Vol.8、No.3.pages313・340.

LaboratoryforNuclearScience

TheLVDExperimenlDataAcquisition

Syslem

Fulgione、W.IMayes.B./Pinsky,L/HaridasP.

IEEENttcl.∫.,Vol.36,No.5,0ctober1989、

pagesl635-1638,・

LincolnLaborotory

Waveguide・to・MicrostripTransitions

Beaudette,R.G/Kushner,LJ,

Microwaveノ.,Vol.32,No.9,Seprember

l989,pages211・216.

NovaPrese耐sEchoso『War

Howe,H./Sudbury,R.W.

Mic'・owave.ノ,、Vol.32,No.9,SepIember

l989.pages26+,

一256－

StulusorCr・LikeLuwerB《 川nds『or

NoniinearFiltering

Kerr.T,H.

ノEEEAei'.El.,Vol,25,No.5、September

1989,pages590-60t.

SuperconductiveAnalogSignalProcessing

Deyices

Withers,R.S.IRalston、R.W.

P.IEEE,Vot.77,No.8、Augusr1989,pages

l247・1263.

ReductionofSidegatinginGaAsAnalog

andDigitalCircuitsUsingaNewBu『fer

Layer

Chen,C.L./Smith,F,W.1Calawa,A.R./

Mahoney,LJ/Manfra,M.J.

IEEEDevice.,VoL36,No.9,September

1989,pages1546・1556.

ScanPathArchitecturefbrPseudorandom

Testing

Leclair.R.A.

ノ.En .g.ルfec,,Vol.115,No.9,September

l989,P:lges20U-2019,

NewOMVPEReuctor「(⊃rLargヒArea

Uni「ormDcp《)sition`⊃fInPundRelated

Al:oys

Palmateer.S.C.!Groves、S.H./CaunlJ.W./

HoveyD.L.

ノ,Etec,ハ4ロ',.VoLl8,No,5、September1989.

pages645-649.

ptasmaFusionCenter

SimulationsofLowerHybridCurrent

DriveandOhmicTransfermerRecharge

Fuchs,V.XCairns.R.A.Monoli.P,T,

Nμcl.Fusion.,Vol.29,No.9,September

1989,pages1479・1492.

PrograminSc;ence,了echnol。gy

ondSocie}y

TowardaNewErainUniledSlaIes・Soviel

Relations

Graham↓.R.

∫∬ues∫d.,Vol.6.No.1,pages36・42.

Ml了SloonSchootofManagemen●

TravelingSalesmanFacilityLocation

Problems

Bertsirnas.D,」,

Tran∫P.∫c',,Vol

pagesl84-191.

.23.No.3,Augustl989,
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CarolStrohecker

PhD.carKlidate

I迦ng&正 …piStemologyGroup

MIrMediaLaboratOry

P「ese/ltan'on/br7/une1989:

VideodiscsandEducation:FourViews

・

Ab∫tract.・

Fourprojectsw週bedescribed,eachofwhichτepτesentsadifferentapproachinitsuseof

themediumofcomputer-accessedvideo(liscfor"educa直ona1"pulposes.

Threeofthesepr(りectsprovideabasisfordiscussionofthefouxth ,awork-in・progress.

TheprojectsareaロainingProgramformeteorologists,conぽactedＬbytheNational

WeatherService;amuseumexhibit,cgn仕actedbytheUnitedS【atesGolfAssociation;an

"interactive"movieproducedbythea
uthor,whichpresentsonestoryinawaythatinvites

'

manyinterpretatiohs;andtheauthdr'scurrentprOduCtion,avideodiscaboutMIT's

DaedalusPr句 ㏄t,Whi'中developedahuman-poweredaircraftthatbrokethedistanceand

duradonrecordsoftheGossarnerAlbatross .

Thepresentationwillincludediscussionoftheterms"interactive"and"educadon ."

`
,
L
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Carol∫8ア0んecker

VideodiscsandEducation:FourViews

、

..Thesef・urpr・jectsrepresentdifferentapP・ ・achest・uses・f

themediumofcQmputer-accessedvideodisc.Theyare

arrangedroughlyinacontinuum,frommoretolessrigidin

theireducationalpurposeanddesign.

■1

2.

　3

　4

TheNationalWeatherServicedemonstrationofa

trainihgProgramformeteorologists

TheUnitedStatesGolfAssociationmuseumexhibit

An"interactiv .enarrative"movieentitled

ADifferentTrain〔 ゾThought

AvideodiscaboutMIT'sDaedalusProject

"Education"

modelledintermsofself-directionandself-reflection
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UNENSEMBLEDEPROJETS

ASamplerofMultimediaA〃lications

CarolStrohecker

MediaLaboratory

MassachusettsInstituteofTechnology

AusualapproachtopτesentingataUd遡(ethisonewouldbetoorganizethepr()jects

accordＬngtocategoriesforwllichtheapplicationsweredeveloped,suchaseducation,

ente輌enらorbusinessandj.ndustry.Butbecausetheapplicationsarerealizedthrough

compute泣adon,the廿contentsaremaUeable,capableofbeingextendedbeyondtheseusual

ortradidonalcategories.Thesarnebaseofilnages,soun(Lorinformadonmaybe皿10red

fbrseveraldifferentp町)《)ses.Andbecauseofthehighlysensualnatr【reof出e

presentadons,thebOundariesofthecategoriesthemselvess'eemtobeblurring.Thehne

betweeneducationandenter輌nt,forexample,b㏄omesr【K)τeandmoredifficultto

detemine-.andtryingtodetermineitseemstobealessandless両 面lactiVity.Inmany

cases,bothfunctionscanbeweUservedbythesameapplication.So,inseekingsome

othermeansoforganiZation,1、beganlookingattheworkofsoロ 】c'ofthe"majorplayers"in

theindusロy.

IntheUnitedStates,theHyperCard(andSuperCard)softwarcsfortheMacintosh

havetakenthemUltimediaworldbyastoraエNotonlyhavetheybecomesop元valentthat

theyborderonhavingachievedthestatusofastand叫butAppleComputer,Inc.,has

initiatedpartnerships竣ndywithsixleadersinthemec五aindusロyto .developmuld皿edia

productsbasedonIヨ 【ymrCardThese"inforロ1adonproducts,"astheyarecalled,a工e

gearedtocat『go亘esdefinedbyma;i「etsratherthanbygenre.Theirfbcusisonthe

combinationofsp㏄ 近cinfprma廿onwith"dlenaVigating,organizin呂 ,apd .pubUshingtools

availableontheMacintosh"computer.ThustheNewsw㏄kappUcadon,"Upheaval .in

China."istargetedforsecondary ,schools,aswellasHbra亘es,asweUasintemational

business;anddleWameピ'AudioNotes"applicationistargetedforbOthhomeand

educadon.AtypicalsystemconfigurationconsistsofafUllyeqUippedM'acintoshwitha

CD-ROMdriveandspeakers,oraVideodiscplayerandVideomonitor.Herearethe

apPlicadonsthataエepartofthisprqj㏄t:

ABCNewsIn陀rActive

secondaryeducation
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includeHyper〈>lrdsoftwam,"Doci.mpentarypaaker"software(forcreatingvideo

sequen㏄s),oftenasecondaudiotrackinSpanish(mostwidelyusedsecondlanguagein

theUS),andsometilnesclosed-captioning(foτhearing-impairedus釘s)

ルfarn'nLutheア κ 仇8Jr.:bioofthewinneroftheNobelPeacePrize,uncutversion

of"IHaveaD鵬am"spe㏄h・ 、

1ntheHolyL〃id:exa血inesther∞tsofcon且ictintheMiddleEasLinterviewsof

ArabandIsraelichil(lren.co㎜en皿esbyhistoriansandau由 頑es.

τノte'88V「o∫6:Carnpaignfor〃zεWhi'teHouse:original13candidates,convendQns,

issuesdebatedduringthecalnpaign

Dataprて)

businessandprofessional

Z)ataPro'sMacinroshConsUttanrtelectronicresourceincludngapPlicationsin

desktoppublishing,MacintoshLANs,wordprocessing,databasemanagement,

spreadsheets,desktoppresentadon.updatedquarterlytoincludeAVcridquesofof

Macintoshsoftwareproducts,tablesforl㏄atingandcomparingspedficadonsforhardware

andsoftwaie,&ratingsformajorproductsasdeterminedbyDatapro&itsNadonal

Softwa】reTestingLaboratoriesdivision

NeWSW㏄k

seconda巧rschools,Ubraries,internadonalbusiness

こlpheavalinChin乙z:"instanthistorylessonontherevolutiohinChina".videodisc

hastext,甲aps,&photospφ1ishedinNewsw㏄kfromApr山oJune1989.

　 シ
Harvard∫UniverSity/JohnF.KemedySchoolofGovemment

、

gove㎜en輻business 、鋼agers
　 　 コ し

TheH～4姻 ㏄WεS縮 ・㎞t・ra・dVe唾 噸 ・i輌d・ng砲r-e蜘tiVg・
.&

stUdentscan'`playthe"oles
,ofdecisi。nmakeτ ・d血g!'isl9「icalmo「penls.gf輌sis□d

con仕oversy"

Th…M∫1・ 」 ㎡ ・ca・e・f垣 ・i・m麺9・mε ・・'cmdth・p・もh…righ・ ・0㎞ ・w

WamerNewMedia

homeandeducadon',

MusicDiscoverysedes:Attdio～Votes

TheM・8∫ ・F1・ ご・・3CD-ROM由 ・c・疏Hyp・ ・C・・d・箇・k…d
.aUφ ・・m・ ・i・,a・d

commentaryon血ecompOsitionand血eo声fom
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WGBHTeleVision

educadon

InteractiveNOVA:AnbnalＬPα 傾 π友r∫:humdredsofslides ,muchtext,several

documentaries.viewersassumeviewofbeeasseekshoney ,conductlabexperimentsto

learnaboutanimalmigration,behavior,&habitats
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.OtherDlayers:(othertimes,othersystems)

MrrArchit㏄tumMachineGτoup

Asρen

M『TF血n/Video(MediaLab)

ADilfferentTrai刀ofThought

NewOrleans

MrrFilmハtideoandLearning&Epistemology(MediaLab)

Learnin8Constellan'ons

DaedalusPr()ject(alsoAthenatie-in)

Mrr/IBM/DECProj㏄tAthena:

collaboradonwithSnユithsonian

Frenchlanguagedisc

BrownUniversiry

IRISpr()ject-hypertext

J.PaulGettyMuseum

Greekvases

Har∨ardLawSchool

141essonsforlawstudentsornewlawyerswhowanttogainpracticalcourtroom,

interviewing,ornegotiationskills.self-paced.courtroomexperienceinmaking

objections,entering・eVidence,askingquestions.negodationskiUs.studentscangetcourse

creditforwritingvideoIessons.

drivingundertheinfluenceofalcohol,bankrobbery,motorcycleacciden輪real

estatebroker'sfee,criminalline-up,welfarefraud,Iandlord/tenant,Petsonalinjury,

shopPingmalldevelopment

り　
manycorPoratetralmnggroups

management,financialdecision-making,。rganizationalcommunication,etc.
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BahkStreetCoUege

Pdピnque

P血 ユaryeducation

bOytravelStotheYucaranarKilearnsabOutMayancUlturethroughayo皿gtour

guide

TomSnyderProducdons

ReadingMagiclibrary

homepu【rchase

animatedinteractivestorybooksfbrchildren: theychoosepathsofaction

ACTV("acdvetelevision")

homesubscripdon

、dewersmakechoices,answerquestions,orchoosedifferentcameraanglesforlive

sportseventsandpre-recordedshows.advertiserscantatgetcommercialsbased。n

subscriberdemographics,interestsandpreferences.canrunuptoninedifferent

commercialsinsametirneslot,butonlyappropriateonewillbeshowntoaspecifTicviewer.

Viewercanintcractwithadverdsementbyselectingwhichinformationorproductsare

爬ceive(L

LeGroupeVideotronLteeofCanadaacquiieda50%interestinACTVDomestic

Corp.for$14million,usedfbrprogramming,marketevaluadon,andnationalroilout.

LGVhasexclusivelicensetousethetechnologyinCanada,Europe,&USSR

makesuseofcablesystems.modificadonstothevideosignal(synchronizationand

computercom皿andsimhevertica1・inte】rva1)allowlocalpersonaliZationsoView'ers

nadonwidecaninteractatthesamet011eandgettheirownpτ て)graln.noretumsignalis

sent:each'IVsetgetsitsownresponses.(notavotingsystem).selectionsathand-held

remoteareconvertedsotheprogramswitchesatple<leter[niiiedintervalsbetween

segmentsofmuldplesignals.instant,fralne-accurate(invisible)switch.

progmms:exercise,self-help,discussionseries,showbusinesstrivia,com`edy

W{∬了orSystems、 、

publishingsubsidiary

me(五caleducation:an㎞atedgraphicsshowtheanatomy&physiologyof也e

beatingheart,synchronizedtoaudioofheartbeats.interactionandfeedbackguidetoward

correctexaminat手onprocedure.'⊥
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① －ROMaslesscostlythanVideodiscbecausefUIJ-motionVidcoisnotused.also,

costsofCDplaybackeqUipmentarNnotashighasforvideodisc.

Little,Brて)wn&Co.

ロm五calpubUShers

E1θ αアon∫cLめ ταワ:referencemanualsonCD-ROM,aocessedthroughwindows-based

software.

NadonalWea由erServi㏄

in-houseロ 輌9

1nterpretin8Sate〃itel〃iageswithSIVIs

Butler,Raila&Company

customhouse

Smtv'tルfovε ∫:NewEnglandTelephoneロadeshowexhibiしaboardgame.solve

businessproblemsasyougoalong.comectsolutionsa】reNETelephoneservices.

Ben'sGri〃e:HarvardCornmunityHealthPlantravelingexhibit(highschools,

corporadons,sciencemuseum).d㏄idewhethertoservealcoholicbeveragestod並ferent

patrons.muchfactualinfoaboutalcoholanditseff㏄ts.

5exhibitsforNationalScoutingMuseum.scoutoathqndlaws.searchfbralost

child.historyofscoudng.

Dia8nosn'cRadiolo8=ソ:hospitalfloorplanservesasaエDenu.physiciansactasstaff

radiologistatimaginaryhospita1,usemediachecords,accesstreatmentrooms,perfom

proceduies.promotesacheロticalcompoundusedinradiologytodyearteriesandveinsfor

radiographs.

NewEnglandTechnologyGrDup

customhouse

USIAeXhibits:

1)esign-A-Chair

HousingimheUS

TheArnericanIく コtchen

GoodDesign(inadvenising,forchild鵬n,insports,ofbuildings)

St.LouisZoo

BurgerKing
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DigitalT㏄ ㎞ques,Inc.

.customhouse

eyeglassselections-insteadofracksoffiralnes,storedinconユputer.sorted

㎞)ugh(iataabOutfrtunesbycapturinginfo.a㎏utwhat㎞doffa㏄(shape;eye&hair

colorr,nose,chin,ch㏄kbonestructure)andweedingoutalottoyieldpOssibleframes

Signage,buildingdirectories

Stop&Shop-35storesinNewEnglandparticipating,abOut3systemsperstore-

allded匡ogether,updatedeveryweekWithpriceandstockinfo.

IMPei/JFK2000(newterminalinNYairport)-systemfortravelerstoget

groundtramspOrtation,etc.

Citicorp-InSite--haspersonaoffinancialcounselorwhoguidesthrough

developmentofpayroUsavingsplan_alsootheremployeebenefitsandhumanresources

applications

EarthOverTime:Bostonsciencemuseumexhibit

PlayAvvの),Please∫:USGAmuseumexhibit

GTE

corporateresearchlab-telecommunications

VidεoLt'neservice-listofTVshowsandmovies:yougetablurbabouteachone

andaclipfromit(1U(eSneakPre'views).alsoyoucano】6ertheprogramandwatchit

(replacesgoingtothevidcostore).combinesgraphicsandtext,voiceprompts.

TeleChess-mediateschessplayersintheprocessofcorrespondencechess.use

thetelephonekeypadtoindicatemoves.k㏄psthehistoryandpassesontothenextplayer

whattheoppOnenζalsocanre(x)nstructtheentilegameatanytime.eachplayercanquery

thesystemforinfoatanytime.Theprinciplesherearegenera1-couldbeusedfor

bankingtransactions,ahistoryofstocktrades,tax-returnquestions,healthinsurance

claims,etc.
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PROSPECTIVES

CarolStrohecker

MediaLaboratory

MassachusettsInstituteofTechnology

Theprogressofcurrenttecbnologyreviewed:

DTIasatechnologyproviderthatisnowbecomingasolutionsprて)vider.

PatrickdeCavaignaconthestateofmu]timediaappUcationsnowintheUS:

Thepictureofhowthetechnologyisslowlycomingtobea㏄eptedisshapedbythe

developers'searchforappropriatemarkets,andtheirunderstandingoftheusers'reasons

foraccessingtheapplications.Outsideofthetrainingmarke輻whereemployeesareoften

'`forced"tousecertainapplicadons
,acceptancehasb㏄nslow.Inairpoms,forexarnple↓

whereeveryonethoughtkioskswoulddowell,wehavefo皿dthatgiftsaleshavenot

foundtheirnicheininteractivetechnologies,thoughdcketdehveryforfrequentflyers

mightbemorelikelytosucceed.Why?Peoplest沮aren'tusedtointeractingwith

machinesonthe丘owntime-developers,inordertobesuccessful,havetofmdawayto

changebehavior.ThisisafUn(㎞entaUydifficultthing!ATMisgev山lgpeopleintothe

pracdceofrelyingonarnachinefoτtransacdonstheyconsidert6beimportanζthとreisa

compeUingreasonfor血emtousethekiosk.SograduaUy,theeverydayuseofthe

technologyisbecomeingmoreandmゆrecomrnon.Meanwhile,thetechnologyhas

continuedtoevolve,sothattheapplicationsa鵬moreusefUl・andinViting.'Developerscan

nowmakeuseofthequickdisplayofgraphicsandtheexchangeofinf()tmation血ough

telecommunications,sothepossibilidesfordifferent・typesofappUcadonsisexpanding.

Wnenyouhaveaccesstoalargeinformationbase,astelecommunicationsandstorage

mediahkeCD-ROMaUow,youcandevelopapplicationsforwhichpeoplehavernoreofa

need.Andwhenyoucanupdatethati㎡formationthroughtelecommunications,也e

informadoncanstayalive,growingwiththepublic'sever-changingnεeds. .

Asid6fromtheareasofeducationandtraining,manyofthefailuresofthepastten

yearscanbeattributedtothedevelopers'1ackofunderstandingthepublic'sneedfbra

compellingreasontousethetechnology.Wedon'tneedtoregarditasaspace・ ・ageplay

thinganymore;wecanmakegooduseofiL
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Thetecbnologyindevelopment:

(=ユarificadonofterms:"interacdve"technology.

AsAIcomputationaltechniquesbecomebetterunderst(x)dＬandasparaUel

processingonlargemachinesis血mherexploredＬapplicationsmaybecometruly

`'interactive
・"B田now,forthemostpart,they'renot.

ResearchprojectsattleMediaLab:

BackSeatl)river

HDTVresearch

Newspeakwasanelectronicnewspaperhinderedby525interlacedscanlines

2000+1ines,progressivelyscanned,canaUowlotsofreadabletext

.PaperbackMovies

Wehavewindowsystemswi由moviesinthem,runningonafmmebuffer .

(paraUaxboard-digidzedvideosロ ㎜)

ButPMaiedifferentinthattheyamdigita1,notanalog.Imagesequencesarestored

digitally・ ・h・・ddiSks・ ・CD-ROM・ ・m・refi・Xibl・ ・canaccessth・infoinrp・reinteresti・g

ways,pr㏄essinghardwareallowseff㏄ts.、

.∵-

VideoFinger

RangeCamera

Hi-Res"YellowPages"

ヴ 　 コ
progress.mcomputerammaロon,computerhologramsfbr3Ddisplays

Infomadon&EntertainrhentTechnologiとs…'

t㏄h・ ・1・gyb・ingdevel・p・d・b・texp・rimentati・n・ 〔 由 ・PPIicati…i・ 出・k・y

tousingfuturet㏄hnologyweU.
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AIHENANU$=8

HYPEM田 ■AlNAC「 「■ON

L)),DavidR.Lamψe

IthougheducatorshavelongbeenA ねscinatedwiththeprospectof

usingcomputerstoenhancethelearn-

ingprocess,anumberofbarriershave

keptthepromisefrombeingfulfilledon

asignificantscale.Untilrecently,fOr

example,computershavebeentooex'

pensiveforgeneraluseinaneduca-

tionalsetting.

Now,however,thecostsformoreand

morepowerfulcomputersareplum-

meting.Thesenewmachinesare

equippedwithhighresolutiondisplays

thatarecapableofpresentingthe

sophisticatedgraphicsandevendigi-

tizedfull-motionvideoalongwiththe

normaltextandnumericdata.

Oneofthegreatestdifficultieswith

thesenew"multi-media"workstations

istheproblemofmanipulatingand

combiningalloftheresourcesthatthe

systemprovides.Askilledprogrammer

isneededtocreateevenasimpleapPli-

cation,andthetimerequiredisoften

prohibitive.・

AteamofresearchersatMITis

workingtoaddressthisproblemby

developinganexperimentalsystem

calledAthenaMusc.Museisa"con-

structionseピ'designedprimarilyto

helpMITfacultydevelopinteractivc

videomaterialsforundergraduate

courses.ltallowsstudentsand〔eachers

todevelopcomplexpresentationsthat

combinetext,graphics,video,and

audio.WithMuse,theelementsofa

displayarecomposedbywritingthem .

outlikeapartslistoramenu,rather

thanbyfollowingacomphcatedproco-

dure.Inthelongerterm,thisapproach,

whichminimizestheneedforc'omputer

programming,hasbroadpOtentialfor

expandingtheuseofrnulti-media

workstationsinavarietyof ,6ekls.

Muchoftheworklneducational

softwareatMITisconductedunderthe

auspicesofProjectAthena,amaior

five-yearinitiativetoexplorethepoten・

tialofnetworkedhighperf()rmance

workstationsinundergraduateeduca・

1nonehypermediacoursewaresystem

underdevelopmentatMIT,notonly

canstudentsofneuroanatomyaskthe

computerfordetailedvisualandtex・

tualinformationaboutthebrain,but

thecomputercantestthestudents'

1《nowledgeofthesubject

Photo.'βenDaリis

Nati∨eFrenchspea㎞ ⑨inaninter・

眠tivehγpermediaP丙gramcanen錫9

hanceastudent,$unders亀anding'ofthe・
噛S
ubtietiesOfthel鍋 ⌒ ●bebtitie5,

・94e感5arie3
,andcultor㎡ 晦ote5$toredin

飴pa「atefilesarea怜"abletothe

・'Stude"tonc。 ㎜ 翻 .Photo:BenDavis

tionatMIT.TheProject.beganin1983

whenDigitalEquipmentCorp.and

IBMagreedtoprovidetheInstitute

with$50millionworthofhardware,

software,technicalsupportstaff,main-

tenance,andnetworking.Inaddition,

MITraisedanextra$20millionto

fundcurriculumdevelopment、

Bytheendof1987,135projectswere

funded.Nearly80%oftheprojects

havecalledforsomecombinationof

computersw"hothermediasuchas

graphicsorvideofOrvisualizationof

abStractconcepts.

About450workstationsarenowin

placeinpublicworkareas,student

livinggroups,1aboratories,hbraries,

departmentalareas,andotherspecial

sites.Thesemachinesareintercon-

necredviaacampus-widecoherentnet・

workthatallowsthedifferenttypesof

computersoncampustocommunlca〔e

freelywithoneanother.Among〔hese

workstationsisaclusterof32-bit
``Vis

ualiJelorkstation,,machineswhich

arecapableofcombiningfull-motion

digitizedcolorvideodisk,cabletelevi-

sion,digitalaud▲o,highresolution

graphics,andCD・ROM,
Anumberofspecificcoursesarecur-

rentlyunderdevelopmentthatwiiltake

advantageofthesespecialmachines.

Theyspansuchdiversefieldsaslan-

guage,neuroanatomy,mechanical

design,basicbiology,andarchitecture.

Thisworkisc・ ・rdinatedthr・ughPr・1-

ectAthena'sVisua1CoursewareGr・up,

Thecommonelementin〔hevarious

newcoursesisthattheyintegratesev-

eralmedia。AccordingtoMattHodges,

VisitingScientis〔fromDigitalEquip・'

mentCorp.,AthenaMuseisavaluable

softwaretoolor"authoringenviron-

menピ'forpiecingtogetherthis

sophisticatedcourSeware.``h's〔he

equivalentofamultimediaword

processorthatallowsfreef()rmcross

referencing."heexplains."lt'slikean

erectorsetforbuildingthemost

commonformsofeducational

SO丘ware.,,

Thedesignofthesystemisbased

4 Theルf∬TReport,February1988
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ProgramssuchasMuse

'canρlaγasigntficantrole

inhelpingbroaderaudiences

taρthePotential

()fthecomPuter.

directlyon【herequirementsoftheMIT

facultyproiects.Itusesthebasicstruc-

tureofthピ`hypertext"and``hyperme'

dia"systems-thosethatallow

extensivecross-referencingamengaset

ofinterconnected"documents"thatcan

embracesuchmateria|sasvideo,audio,

andgraphics.ThisapProachisnot

new;i【wasoriginallyconceivedin

1945byVannevarBus卜,professorof

ElectricalEngineeringatMIT,

ResearchersatBrownUniversityhave

usedtheideaeffecdvelyforeducatlonal

software,andinAugust,1987,Apple

CompurerCompanyintroduced【hdr

∩agship　 HyperCard"produαbuilton

somc・fthesame【echniques,

WithAthenaMuse,theMITre・

searchershaveexpandedthenodonofa

documentbymakingthem``activピ

insteadofpassive,Thismeanstha【the

usercancontro]o「interaαwiththe

mnterial・fany"documenピ'presented

onthescrcen.Forexample,ausermay

freezeaframeinavide・sequence,

makcitgoforward,backword,fas【cr,

orsloweroncommandbeforemoving

ontoano【herdocument,Thedocu-

mentscanalsopassmessagesbackand

forthamong【hemselves,

Thus,eachd・cumentisactuajlyan

independentdynamicsystemofarbi・

【rarycomplexity.Thismeansthatcer・

tainclassesofcomputersimulati。ncan

beincludedasdocumentsinthesame

wayasnormaltext,graphics,and

video.lneverycase,【hesamecross-

referencingfaCilitiescanbeused,soa

specificstateorconfigurationofa

mathematica|modelcanbelinkedtoa

textorvideodocumentexplainingthat

situation.lmegratingsimulationinthis

waywi【h。therf。rmsofpresentati。n

materialsisoneof由emainoblectlves

of【heVisualCoursewareGroup,since

itislikelythatsuchintegrationsw川be

themos【popular-andfruitful-uses

ofthecomputerinundergraduate

courses.

SeveralinnovativeapPlicationsof

【hesedynamichyperrnediasystemsare

underwayin【heareao臼anguagein・

structionatMIT。Fourcourseware

proiects-oneeachinGerman,French,

Spanish,andJapanese-arebeing

developedaspartoftheA【henaLan・

guageLearningProject,underthe

directionofDnJanetH.Murrayand

fundedbytheAnnenberg/Corpora-

tionforPublicBroadcastingProject,

TheSpanishcourseware,fbrexam.

p]e,nowbeingdevelopedbyDouglas

MorgensrernofMIＴ'sFore{gnLan・

guagesandLiteraturessection,isac【u・

allyaninteractivevideonarrative

whichcreatessituationsinwhichstu-

dentscandevelopadeeperunderstand・

ingofthepracticaluseandcultural

conlex【ofthelanguage.

En[itled"NoRecuerdo"(ldon't

remember),thestoryissetinBogota,

Colombia.Thestudentmusthelpa

Spanishspeakingscientistwithamne-

sial・cateavialCOntainingagenetically

engineeredamnesia-causinS'micro・

organismthatposesaseriousthreatto

aHofLatinAmerica.Todoso,thestu・

denttnustquerythepeopletheymeetas

theywanderthroughthecitybytyping

questionsonthekeyboard.Theseques-

tions,andinstructionstypedbythestu・

dentbasedonhisorherunderstanding

of【hespokenresponses,determine【he

specificsequenceofvideoclips

presented,aswellastheultimateout-

comeofthenarrative.Theprogram

usesartificialintelligence【oparse【hese

ques【ionsandcommands,andthereby

determlnetheflowoftheaction.

lnahypermediacoursewarepro-

grambeingdevelopedbyGilberteFur'

stenberg,studentsofFrenchhelpaman

1・cateanewapartmentinParisafterhis

girlfriendthrowshimout.Avideodisc

containsarnapofthequarterwherehe

lives,sequencesshowingse・e・alapart-

mentsatvariouslocations,floorplans .

ofeachapartment,andevensequences

showingtheroutetotheapartments.

Thesesegmentsallowthestudenttosee

andheartheianguageinaction,

presentingthegesturesandfacial

expressionsaswellasthesoundand

intonationofFrenchspokenbynative

French.Inadditiontotravelingabout,

thestudentinteractswithfictional

characters,answersquestions,and

evenlistenstophonemessagesrecorded

byaphoneansweringmachine.

Manyofrhevideo"documents"in

theFrenchcoursewarearerhemselves

interactive.Theycanbestopped,

reversed,replayed,orskippedatthe

whimoftheuser.Videosequencescan

alsobeaccompaniedbysubtitlesin

French-oranyotherlanguage-

whicharestoredin・aseparatefile.By

flagginganunfamiliarwordinthesub・

titles,itispossibletosummonupdefト

nitionsfromaglossarycontainedinyet

anotherfile.Atsomepoints,thereare

also"culturalnotes"thatprovide

backupinformationon .idiomatic

expressionsorhistoriclocations,for

examp]e.Thesearesynchronizedwith

thevideo,andthestudentisofferedthe

oPtionofinquiringfurtherifdesired.

Allofthecomplexsearchingand

reroutingam・ngandwithinthevari・

ousfilesandmediaisinvisibletothe

student,whocontrolstheflowofinfor・

mationbyselectingvariousoptionson

thesc「eenviaa　 mouse."

Wc)rkisatsounderwayin.o【her

fields.Apr。gramdesignedformedical

andneurosciences【udentsdeveloped

byResearchAssoCiateDr.StevenWer-

theimtiestogetheranillustratedglos-

sary,a3-Dmodelof【hebrainthat

makesitpossibletoviewthevarious

cornponentsofthebrainfromany

angle,avideoofabraindissection,and

aslidebrowser.Inmechanicalengi-

neering,aprogramisbeingdeveloped

thatwillcombineanimations,motion

segmentS,aStill-framelibrary,andan

expertsystemtoteachtheprinciples

andapPlicati。nsofrnechanical

bearings.'

Oneprojectinarchitecturewill

centeronavideodisccontainingover

30,000imagesfromMIT'sRotch

VisualCollectionofBostonArchitec.

turc.Studcntsandfacultywi】lbeable

⑩usethevisualworkstationasan

continuedonpaget2
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Becausetheydeat

/'undamenta〃)'withdataand

hOU/itcanberetrieued

andorganized,h)ノPermedia

systemshaveapplication5

farbe)ノondedu`ation.

FEATURE

continuedfrompage5
"electroniclighttable"thatgl

vesthem

instantaccess【oanycombinationor

SequenceOfimagesSOtheycanmake

stylisticorhistoricalcomparisons,for

examp|e,ofBostonarchitecture,

ThegoalofAthenaMuseisto

encouragethedevelopmentofmoreof

thesehighlyflexib}eandversatile

educationalaidsbyeliminatingwha【

used【obeaformidableprogramming

task.AccordingtoHodges,settingupa

hypermediaprogramwithMusetypi-

CallylnvOlveSmainlyfillinginfOrmS

presentedonthecomputerscreen.]「b

date,Hodgesandhiscolleagueshave

developedaworkingprototypesystcm

thathasalreadycon【ributedtoseveral

proiects.Theyarenowintheprocessof

refiningandexpandingtheprogramto

makei[evenmoreversatile,

Becausetheydealfund」1mentally

withdataandhowitcanberetricved

andorganized,hypermediasystems

haveapplicationsfarbeyondeduca-

tion、AndprogramssuchasMusecan

playasignificantroleinhelping

broaderaudiencestapthepo【en【ia]of

thecomputer."lnthebroadestsense:'

Hodgessays,」Litgivessomeonewith

knowledgeinanyparticularfieldentry

intotheuniqueandpowerfulmeansof

expression【hatthecomputeroffers."

■
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Interactiveprogramsmustbeableto

`'understand"questionsandanswers

providedbystudents.ThisAtsγstem

forprocessingkeyboardinPUtisnow

beingtestedatMl「 仁

Dratuing'DOt'8iasMorgenstern
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M
ultimediaistakingtheeduca・

tiOnalteChnOIOgyCOmmUnity

bystorm.ApPleComputer

ミ

. ●A

hasmademu|timediaamaiorlocus:lt

hasestablishedaresearchanddeveト

opmenいabdevotedtoit5.5tudyand

Iastyearpublishedabookonしhesub・

ject.IBM'seducationdivisionalsohas

announcedthatmultimediawillbea

primaryconcern.Severalmultimedia

project～ineduca【ionarereceivingna・

tionalattention.Evensoftwarepub|ish・

e「sseeltasanlmportantarealor

development,・

Butwhatexactlyismultimedia?

Thaピsnotaqvestionthatcanbean・

sweredquickly.Ofcoursetheconcept

ofmuTtimediaishardlynew;afterall ,

lecturenotes,as「ideprojector ,and

someoverheads.wh`:nblendedtogeth・

er,constitutemultimedia .Butasused

bytoday'steachers,educationaltheo-

「`sts・cognltlvelearningeXl)t:rinlcntu|・

istS,andcomputerhardwarevendors,

theterm」'multimedia"hastakenona

wholenewsignilicance.・

Deflnltlon⑨ 幽

Today,multimediarefersto(orcan

re「ertO)nothinglessthantheintegra・

tiono"exしaudio.graphics ,stil|image

andmovingρicluresintoasingle,cum・

puter・controlled.multimediaproducし
`'Thaピsprobabtythemostsophistト

catedLhigh・techversiono「wha【mult卜

・iぷ ..逗
、μ 、・;∠

.
つ

鶯
藁

許
ぱ

ぱ

'

、

江津 。

茅

・曜 '

ヨ

≧ ξ..

舗6

mediaineducationmeansbdaガsays

FredD'lgnazio,theheadotMu1【i・Media

C|assroomslnc.(Eas【Lansing,Mich.),

theself・described'`JohnnyAppleseed

ofmvltimedia."
'Bulthere'salsoamo

relow・lech

cOncepピhesays.¶'lnlow・techmulヒi・

media、 【hecomputerisstillanintegral

component,butnotnecessarilythe

ぐontrollinq .platfnrm.シ`

Asanexampleo日ow・techmul【ime・

dia.D'lgnaziocitesthetollowingstu・

denこproiecしfirst,usingavideocam・

era.thestudentsshooユfootageola

pollu【edriver;next.usingacomputer

andawordprocessingandagraphics

prograrn,thestudentscreatetextand

titlesandvisualspecialeffecls「orthe

Mmtootage.シByconnectingthemoni・

(oroutputwiththevideoinput、youcan

event「ans「e「screenstothevideocam.

eratape∴headds.

TliLsllハw・leぺltIIItt|li`tludli∫}-i《}ki]t9|y

rderredtobyD'lgnazioas"scavanged

mul【imedia"-Stertswithacompu{er

('・'anycOmpvter,evenOneassmallaso

Commodore64"}andbeq .instog.athet

upotherdevices二tapcreCOrders,TV

monitOrs,videocameras,Iaserprinters ,

musickeyboards-anyThing,inloct,

thatyOucanP!ugacordiTltoandat・

【echtusomc【hingelse.
"Thepoint∴D'lgn

azioexplaint,"is

【hatnoteveryschoolcana∬ordaMoc・

intoshiab.Thaピsnumberone.Number

心
副

一封

.イこ

ぞ

・..':

twoisthatyoudon'tneedIowaitu川il

youζoηafIordaMaclabbe(oreyou

c孕nstartdoingmultimedia.Thaピswhy

lemphasizethaUeachersandstvdents

beasinventiveaspossibleincustomiz・

ingmultimediatoaccordwithavailable

resourcesandwi山classroomneeds.`'

NoqueSdonthatIOw・techmultime・

diaismultimedia.Andyet(withdue

respecいoFred)somelhinglow・techis

nvtwhatnlallyPCUPIehuvein||li|1d

whentheyenvisagemultimediainIhe

K・12c|assroom.WhaUheyhavein

mindissomecombinationol:powerlul

cornputers(Macs.IBMPS!2s,Cornmo・

doreArnigas,etc.).videodiscorcorn・

pacldiscplayers,TVmonitors,optical

scanners,aud}ocards,musicsynthesiz・

ers.etc..al日inkedtogetherbypowerlul

developmenlalsoftware({orexample,

Lin々 しVoγ.fr。m|BM .or〃 γρe・Co・d.lrom

Apple},

AnExamp!e'

Anexampleolaninfiovativemulti・

mediaproiectisatNewYork'sBank

StreetCollege.whereresearcherSuse

customizedsotrwareintheClanguage 、

anIBMPCAT,digl【ialvideointeroctive

boards',aCD・ROMplayerandmoreto

provideuserswithatrulymultimcdia

expencnce.

The"Palenquc"proie⊂tisaproto・

typedevelopedbyTheCen【er{oCChi1・

drenandTe⊂hnologyalBankStreet

・
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Collegeo「Education,inco]]aboration

withtheDaVidSamoflResearchCenter

inPrinceton,N」,
"P

alenque∴exp|ainsK甜11eenWi1・

son,しhedirectoro{theprojectatLhe

co|lege,'シisUhesileofaMayanruinin

theYucatan.Thefirstthingwedidwas

godowntothesi【eandlilmit-and

no【iustapanoramicview,butlromall

differentviewsandanglesandpath5.

Welilmedin16mmmode,whichmeans

that{oreachstepthecameramanto◇k,

healsotookashoこ.Thenthe川mwas

digitized,whichmeansitc4nbebooted

uponthecomputer.Andbecauseitis

digitized,thelilmiscompletelyinthe

controlo"hecomputeroperaこor.1ピs

likeyou'rerightinsideしhetrame.The

filmcanbestoppedandstartedatany

point.atanyp◎intthedirectionorpaしh

canbeal【ered,a{anypointyoucan

click・onobjectSthelappearinyour

pa【h-～ay,aMayantemple,andcall

upmoreinlomationlaboutthetem・

plel.bothvisual,audile,andlexじ'`

Palenqueatsohasamap・overlayfea・

tUreしhalcanbecalleduptoshowthe

opera:orwhereheislnrelationto輻he

entiresiTe:there'sevenadynamicar・

rowthotmovesasthesimulatedwalker

mo∨es.Therearesimulatedtools ,toc,

sucha∫acamere.Byclickingon【he

carneraiconLstudentscan"takeapic・

ture"ofしhescreen,redu⊂eitinsize

andstoreitinasimulatedalbum.

↑hereareanimationvideoguides

that⊂anbeclにkedon;alittleb<)y,who

providestraveltipsandIun{act5;an

archeologist、whohasaIundo{intor-

mationonvariousaspectSo"hesite:

andateacher,whoisassociatedwith

themuseumcomponento{Palenque,
"lnadditiontothespatialaspe(=toI

theprogram-whichallowstheuser

toconstnＬctasinnulatedtrekしhrough

thesite、"saysWilson,"【hereisalsoa

thematiccomponent,whichisthemu・

seum,Themuseumhaslourrooms:a

maproom,arainforestroom,aMayan

languageroomandahistoryroom・"

lnsideeachr◎omarevariousobjectS;

monkeys,【orexample,intherainforest

room.Byclickingonthemonkeyiconl

astudentcanaccessin・depthinforma・

tion,suchastheseveraltypesotrnon・

keysthatinhabit【herainlorestcanopy.

Thestudentcanthenchooseoneot

thesemonkeysandreceivemorespe・

cificin∫omationinthelomottext,

st川images,lilm.andevenaudlo.By

pressingtheaudio

i⊂onthestudenrcan

hearhow、lorin・

stance,thehow|er

mo∩kcy50unds、

throughavarietyofmedia,eachol

whichtendstoreinlorce⑰eotheピs

message.Thel|exibilityandopen・en・

dednessofthetechnblogyisalsgn。te・

worthy;teacherscancustomizeLheir

presentationsasLheydeemfit、eiしher

addingorsubtractinginformation,or

varyingthepathbywhic=htheintorTna・

tionispresentEd.

Perhapsmos【imporlant.thenew

multimediahＬmsstvdentSintoproac・

tiveleamers,sinCeitgivesthematOO|

thatallowsthemtoimmedia【elygratity

theirintellectualcuriosity、And,a5edu・

catorsknow,stUdentSaremostdis-

posedto|eamwhenthey've【irstbeen

madecurious.

.L

MultlmedlaVendor6

Notunexpectedly,vendorso「the

multimediatechnologiesare,ifany・

thing,evenrnoreexcitedUhaneduca・

tors、 　

Themakersotvideodiscsandvideo・

discp|ayershavebeengalvanlzedby

Withovtadoub{,aprodu⊂UikePa・

lenquew川genera(eacons}derable

arnOun【olpedagoglcnTex⊂ilcment・

Manytea(=hcrsandeduぐators⊂itcthe

benefitsolIearningaboし 」tsomething

impcrtanteducation

discsarewellsuitedtomultimediaap・

plicationsbecauseonesideola12・in⊂h

disccansユore54.000picturesalong

withSlereoaudioanddigitaldata.)

SoundlytrouncedbytheVCRinthe

theprospecto∫at・

ヒachingthernselves

bthecomputeピs

coattailsinthea1ト

marke【.(Vidco・

u",←1"5●trぴ 【爵c舟`已'tv:
ELECTRONICLEARNINC・)UNE1989・27 ,」
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homeentertainmentrnとi'ketseveral

ye訂sago,manyVideodiscvendor～had'b
eenrelegatedtopr◎ducingUlehard・

wareonwhichtoplaydiscscontaining

veryelaboratesliderepositoriesforK・

121i「e・scienceclassro◎rns.'

Suddenlythevideodischardware

companiesare「acingthehapPypros・

ρect'ofvendorallianceswithApPle,

旧M,andothercomputerrnalcers,while

thediscmakersa了erushingtomarket

withexcitingnewproduct5-|ike"The

88Vote'CamρaigηrortheBthite〃oロ ー

∫ピ ーspecificallydesignedforcomput二

e了interaction.ThisdiscconしainsABC

newmmtootageofthec。n・

ventionsanddebateswith

anchormanPeterJennings.
"Oneofthereasonsvideo ・

disctechnologyissobenefi・

cialintheclassrO◎m:'says

PamHerber,commun:ca・

tionsdirectorforOptical

DataCorp.,Warren,N」.,

which,inconjunctionwith

ABCNewslnteractive,has
"is

theteacherhascom・

produ(=edThe'88Vote,

出at

pletecontroloverthemedト

um.1ピseasytostart,stop,

reverse,'etc、,andyoucan

iumpintothetramesat`

whateverpointyouwish.

AndoIcoursethere`stheVi・

suallearningcomponenし

Cognitiveresearchhas

shownthatpresentingan

imageinconjunctionwith

talkortextreal|yreinforces

theleaming."

S◎ttwarepublishers,to◎,

are|ookingintothepossibil-

itiesotmu|timedia.'`Mu!ti・

medialsobViouslyavery

hotapplicationinthe

schoolSl"saysDianeRapiey,

directorolrnarketingser・

viceswithBroderbund,"and・

we .areinterestedindeveiop-

ingproductsappropriateto

thatarea."BothHyρerCard・

and .Linl～}{!ロ γ・compatible

productsa∫eintheworksat

Broderbund;alreadyavan・

bythatlmeanthatthcycanrunon

Applells{Scholasticisplanningtoin・

troduceMS-DOSversionsofthesepr(>

gramsinthefUtUre|,andyoudon't

n㏄davideodiscplayer.
"S'ide5hoρallowsyoutocreatepre ・

sentationprogramswithtext,s◎und,

s◎mevoice,9raphics,animationand

speciaＬef「ects-theresultlslikea

computerversionof,say,aTVcom・

mercialwithspecialeIfects.Butthe

neat廿lingiSyoucanreplaythedisk

createdinanothercor叩uter-without

theSlideShopprograrn.TheoUlerpro-

gra凧SuperS'。ryTree,ajl。wsy。ut。

(Cont了astthatwiththePa】enquepro・

jectatBankStreet,whereresearchcrs

shottheirownfilm.)Conter}tvendors

aregoingtocomeIroma】lover,and

Apple.reportedly.lsalreadynegotia卜

ingwithanumberofprimecontent

suppliers(LucasFilms;NOVA,thePBS

natureprogram,etc.).ABCNews,with

ItS88レb'eprOduct,seem5tohave

loundaprotitableuseforal1由oseold

newsstoriesinitsfi]mlibrarie5.lf⑰e

rnultimediatechnotogyreallyta】 くeso{1,

theremaybeanewanswert。theage・

oldquestion:Whowantsyesterdaゾs

paper?

ableareproくjucts|ikeγ(ン ～Companion,

whichusesthecomputertocreateti・

UesandspecialetfectsforVideotapes;

a』dT力eWho'eEarthCOfロ'09,aCD・

ROMprOduct,whi(虫,inadditionto

text,leaturesbirdcallsandvarious

soundef∫ects,

Scholastic「So1tWarehaぷjustpub・

lishedanurnberotproductswithmulti・

mediaapPlications,saySPeterKelman,

vicepresidentolso"ware・develop・

・ment."S"de∫ ゐoρandSuρer・',5'oた γ

アree."he・says,'`1.would'describea5

|ow・techmulUmedia叩plications.And

織

方荒

createindividua|izedstoriesbybranch・

ingthroughseqvencesofvarious

scenes,graphic5,andsoundeftectSしhat

aregroupedundervariousthemes.For

instance,ghoststories.'r

Computer・based,videodiscmu|【ime・

diahasa!so・createdane煎ire|ynew

categoryo1vendor-the"contentvcn・

dor,"atemusedbysome区op|einter・

viewedforthisarticle,Contentvendors

aretheowners。failth。seimages,tilm

strips,movies,newsreels,etc.,thatwill

beusedtoprovidetMing「oraltthose

empty.tramesinsidethevideodisc.

了heComPtrterVendors

Ofcoursethemostexcit.

edgroupolvendors,per・

haps,areIBMandApp|e,ri・

valdevelopersoIthemedia・

linkingsoftware,Lini～H!oγ

andHyρerCard.

AlthoughLink隔!oγwas

iustreleasedinFebruaＬry,Pe・

terKjng,seniorprOductad・

ministrator,IBMeducational

systemsdivision,saysitis

a!readyinplaceinabout60

scho◎lssites."Educatorsare

exploringhowUheproduct

canandw川beused∴5ays

King,'`andhowusewilla∫ ・

Iecttheproduct.Anumber

o|cornrnercialaPPIications

area}sobeingdevelopedby

sottWarepublishers."

Onesuchcommercia|ap・

plication,tromA|exandria,

Va.・basedMobiusCorp,a

so"wa」 ℃developer,iscalled

κ'd5B!oγ."Kid∫VVay,which

wearecurrenUytestingina

number。fsites."saysBaxこer

Burke,Mobius'directorof

businessdevelopment,`'sup-

portsanumberofsoftware

package5-sudhasFan'o∫-

r'ζAnima'∫,trom'Bantam

Soltware,andMixeゴ ・Uρ

MotherGoo5e,lrom

Sierra-withvoiceand

graphiccues,sothatevena

veryyoungchi|dcanaccess

andexplore吐 、esoltWareindependen卜

ly."Therecomrnendedcon"gvration

lorκidカVVロ γistwo旧MPS!2Model25

cornputersWithspeechandcok)rmon・

itorssetupside-by・5ide.

AslorApple,wel},iピsnov【aggera・

tiontoseytheゾvegonehyperover

Hγ ρerCard・Intact,duringUlemonthof

March,App|ピsmul【imediapersonnel

werekeptbusyscurryingupanddown

theWestCoastgMnglull-dayseminars

onthenewtechnotogy= .coveringwhat

multirnediarnean5,whatitdoes,the

businessimplications,providinghands－
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ondemonstration-butnot「oreduca・

tors,forthecommercialpress!

Applehasaj～oestab]ishedamu|ti・

mediaR&DlabinSausalito,CaM.
"Wha(由emultimedialabteamisdo -

ing、"saysPaulＬurata,Applc'sK・12mul・

timediarnanager,'`iscreatingwhatwe

call'designexarnples'that嘱lldemon・

stratehowmultjmediaproductscanbe

integratedintobotheducationand

busine55.Foradesignexample,Iorin-

stance,wewouldbeworkjngwitha

contentprovider,say,NBCNews.We

wouldselectfromtheircontentand

thenaddtothatselectionpedagogical

andcurTiculurntools.Ｔheend・pr◎duct

w。uldbeac。nvnercialpiece。tstack・

ware,withadatabase,aper・

50nalauしhoringsystem,and

sornetoolsthatwouldallow

theus∈"rtogoinandmanip・

ulatethedatainvarious

waystogeneratereports、

presentaUonsandlectUres.""PictrＬresomethingvery

open-ended,"headds,
`'somethingeasytouse

、ea5y

toChangearoundthedata

basemateriajs,easy【oadd

yourownmaterials."

GrapevlneandBeyond

Grapevine,createdbyPat

HanlonandBobCampb411,

teachersatLowellHigh

SchoolinSanFrancisco,●

oneoftheprototypemuiti'

mediastackwareprograms

whichthemultirnedialab

ha3hadahandinhelping

develOP.Grapevine(see
"Heardlt

,ReadIt,andSawTt

ontheGrapevine:'E/eCtronic

Leロrning,May1989)tocuses

onU5.hisしoryinthe1930s.

UsingaMac,aiaserdisc'

playerand〃 γρerCord,

Grapevinecorrelatesscme

30Depression・eratopicsin

theforτnsofessays,phot(F

graphs.songs,t蜘1川m{ooト

age,andvoicenar了aUon・
"GrapeVineisoneol山e

designmodelswhi(=hthe

multimedialabiscuπenUy

iookjngat∴saysJurata・'「 「he

P◇intwherewearewiしhthatprod・

uct-aswellaswitlanurnb《 ≧roioth・

ers-istryingtodeterminewhatitwill

ω くe【obring"tomarketForinstdnce,

whatarethemostappropriatedistribu-

tionchannels.Whatsortoltrainingand

supp◎rtWilltheprOductSrequire.And,

perhapsmostimportant,howdowego

aboutsecuringtherightSto⑲ ◎meol

themater{alsthatareincorporatedin
・GrapeWne-materialswhichmaynot

beinthepublicdomain."

lnotherword5,whoarethecontent

vendorsotrecordandwhatwillittake

tor【hemtore|easetheirpropcrtylor

presentationinしheGrapevineproduct?

Theimportanceoldealingwithcon・

tentvendorsupfront,betorethepro-

jectgetsofltheground,becomesob-

Vious-whichiSpreciselywhyApple

iSCUrrentlynegOtiatingWithanUmber

Otimportantcontentvendors.、

Oncemultimediastackwarebecomes

commerciallyavailab|e,saysＬura【a,

teachersw川haveamulti・purposetool

lromwhichtheycaneither:1)con・

stnＬctしheirownIessonsandcourses,

usingtheauthoringprograπnandじea【 ・

ingthedatabaseasanenorrnousgrats

bagofrelatedmaterialsinaYarietyof

media;or,2)presentmultimediales.

le550naroundabit,oraddsomencw

material,"

」urataa15。suggestSthatthe(Nrrent,

box'encumberedavatarofrnultimedia

(computers.videodiscplayers,severa】

kin(IS。lm。nit。rs、scanncrs.etc.)may

bemerelyatransitorystage,
"Ultirnately∴he～ays

,'1'mnotsure

廿latthe{ulトblo、mworkstationlacom・

puterattaChedtonum∈rousdeVices,as

mentioncdabove〕,withastudent

P|uggedintothecenterolaユ1しhese

nashingscr㏄nsandkeyboar(iS,tSthc

unavoidabledestinyo「thcclassroorn.

Whatwillhappeneventualiyisthatal1

吐1ernu|tirnediaeUectswillbepbr【edto

thecomputer-text,graphias,50und,
　 コ ふ
mage5・eVenmOVIngmageS

『
v7Z7:7-.こs

ぎ 「●

s◎nswhidhhavebe¢ntnefIectpre・

pr。 戸 ㎜edint。thec。mmercialrnUl・

timediapackage.
'■Mostteacherswoピ 【have廿letime

ortheinclinationto(=onstnＬcttheir

oWntoursthrough廿 忙multimediadata

base."saysjurata,"althoughforthose

teachcrsandstUdentswhowantto,thc

toolswi|lcertain|ybethere.ButIor吐le

teaCherswhodon`twantto・do'their

ownnaVigating,UhereWillbepre-strlUC-

tUredlessonsalreadytnplace.And

thesclessonswillalsobemOditiable,in

casetheteacherwantstochangethe

andanimation.Thecomput・

erWillhandlethesernedia

justasitnowhandleste)ct

andgraphics.That'saways

awayofcourse,buttheulti・

matemultimediaintegration

Willoccurinsidethecom・

puter."

lngtheAjps."

Schoo1'sMaclabusingHrperCard.

edditionto【extconcemingtheintrcpid

Carthaginiaハ'sinvasi。noflta】y(onde・

phants!),youngH。fmeiStcr's"paper"

leatUresmaPS,graphics,moVingarrows

toshowroutes,andevensounde「 ・

fect5一 鵬uchasthetnＬmpcting30f

well-chilledpachyderrns.

SuddenlytermpapersatDaySchool

beca皿enotontyfUntodo;butevcnfＬn

toread,andcorrect.AndnotontyfUn,

sincethe"stackS"(acornputerizedver・

5|onofacardnleusedlnHγperCordっ

TormPapers

Computer-controlledmu卜

timediasoundswonderfully

exciting;itproVidesteachers

withawealthofintorrnation

inava』rietyoIformatswhi(=h

theycanstructure,addto.or

simplyplayoutinpre・stnuc・

tUredforms.Teacherswho

haveseenmultimediainac・

tionareproperlyenthusias・

ticandcanusuallyrattleott

anumberoleducationalad・

vantagesdirectiy.linkedto

mu|timedia.'
`'Foronething:'saysJoe

Ho【meisterlcomputerco◎r・

dinatorotCincirmatiCoun・

廿yDayS(hoo1(lndiaハHl|1.

Ohio),み'multimcdiaat]ows

youtore・inventtheterrnpa・

pcr-whichissomething

thatbothstudentsand

teaChers'agT㏄badlyneed5

re-lnventing.'"

Aprimeexampleofthere・

inventedtermpaperlsCraig

Hotmeister's(yeSljoe's10th・

9rndeson)'`HamibalCross・

composedinthcDay

tn
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olinforTnationinHofmeister'stempa・

pcraren"tsimptymiscellaniesofran・

domlygatheredHannibaliana:rather .

thestacksaredesignedtoexploreis・

suesingreaterandgreaterdep【has

oneproceedsthroughthem.

WhenApplepcrsonnclsaw"Hanni・

balCrossingtheAlps."theygotsoex・

cited.saysJoeHo{meister。thatthey

made5.000copiesoftheprogramfor

theiraccountexecvtivestouse'as

demos,『

NarlcyFogelson,ahistoryteacherat

theCountryDaySchool,wasalsoexciい

edbyHanniba|,
"N

an(yF。gels。n:"saysHotmeister,
"whoby

,theway込abattle・scarred

veteranofthectassroom

warsandbynomeansa

computerphile,wasdesper・

ately|ookingforwaystoget

herkidsexc"edatxovtsnＬdy-

inghistory.Forto◎manyot

herstudents,historywas

pu士etorture－ 世leyjustsat

theredeadin吐hewater,day

atterdayこButwithHγper・

Cロrdandmultimedia,she

sawawaytoputpowerand

toolsintoherstudents'

hands,tohelptrans∫orm

廿】emfromnote・takersinto

historians."

lntoawell・St㏄kedmulti.

rnedialab(Macs,scanners,

CD・ROM5,laserdiscp|ayers,

digitizers)strodeFogelson's

younghistory・phobes.Divid・

ingUheclas5intoteamsot

three,shesetthemthetask

ofcompilinginultirnedia

dataonselectedtopicsin

thehistoryotWorldWarl.
"5uddenly

."saysHotmeis・

ter,"kidswhohadbeen

sleepingthroughhistorybe・

cameavidcompilersofmuト

timediaintormation、They

actuallygetturned・ontodo-

ingresearch.Andbecausetheteam's

stackhastobemorethanagrabbago`

intormation.thestudentsareob|igedto

seekconnectionsamongtheintorrna・

tlonnuggets.S【ackinghasbecome

shaping."

"⑨'Advantage5 .

Similarinstancesofmotivatedstu.

dents.exci【edteachers ,andnittyapplト

cationscanbemvltipliedihrnoreand

more .ctassro◎mswi由retativeeaSC:

anda5thatoccurs,pedagogicalexcite・

mentcanonlygrow.

Andwithgoodreason.Mu|ヒimedia

technologyofferstraditionalpedagogy

sornesorelyneededpizzazz.Forexam・

ple.multim'ediacan.asjoeHofmeister

observes,takesome【hingthathasbe・

comeeducationallymoribundlorsome

teachersandsludents.likethetermpa-

per.andmakeitnotonlyexcitingbuta

realleamingexperience.lnaddition,

muttimediaseernstomakestudents

Lntopro-activelearners,notpassivere・

ceptors-【hekidS.a「teratl.have!o

taketheinitiativeintotlowingthe

paths.andclickingintothestackS.The

muLtimedialormatatsomeansthat

multip|elearningstyleswillbestirnu-

tated.witheachreinforcingtheothers .

ASNancyFogelsonIound .thetech・

nologybo【hencouragesresearchand

helpsdevelopresearchskills .A.ndsince

studentsusuallyhavetoteamupwhen

口ley're ,buildingtheirsta(=kS(atleast

togethertoprob|em・so|ve.
'WhatUhewo

rkplacewon'tresemble

ispa5stveb(>diesslttingしherewhilethe

b◎ssteilsthemwhattodo ,howtodo

}い ・dthenw・tche・th・mwhil・theyd。
IL"D'lgnazioadds."Sinceyou're .going
tohavetobeproactiveinyourwork・

life・whynotstartoutasaproactive

learnerinschool?A.ndmvltirnediaisan

idealfacilitatorolproactivelearningぐ'

AroThereProbtems?

Butismultimediatheretoretheper-

lecteducationtechnology?Isthere

noしhingevenslightlyequivocalabout

it?Marginallydisquieting?Orshould

wealljustpluga】|ours{udent5right

intomultimedia?

until廿 肥daywhen廿 、eaveragescho◎l

systemぐana∬ordaworkStation「or

eachstudenり ・吐、eyarealsolearning

c◎operativeproblem・solving-askill

studentSmaytindoIparticularuSedur・

ingtheirworklife.
'`O

neofthemostimportantdevelop・

mentsthatseemstobeemergingfrom

theaccumulationotmultimediatech.

nologiesinclassrooms ."saysFredD'|g・

nazio,"isthe「 「o◎lSch◎oドconcep【 ,
wherethetearningenvironmentmi・

micstheworkplaceenvironmentasil

w川beinthe1990s .Untortvnately,

rpostoftheeducationalcomputingkids

donowwi:|notataltretlectthecom.

putingtheyw開lbedoingonthejob.

Computingonthejobinthピ90swi|lbe

m山irnedia・itwil|begroupsworking

1 theirstudents.Andthaピsthefirstしhing

thatmustbedoneiflearningistooc・

cur・Unquestbnably,multimediamoti.

vateskids-eventhelearner・phobic ."
'`lncertainways

、"saysRebeccaCor・の 　
wm.associateprotessorofeducationat

しestcyCo|lcgeinBoston ."thecurmud.

ge。nlyviewmaybetrue.Trve、inthe

sense吐hatentertainmentcanbewhat

mu|timediaisallowedtodwindleinto .l
t'sirnportant,therefore ,tor廿leteacher

toemphasizethatusingmvltimediais

notrecess・butawayotlearning .
"However:'CO

rwinconlinues,・ ・l

think廿heanalogywithTVisabitoftthe

mark.TV.basically,isapassivemedi・

um;youturniton.andthen「 「Vdoesal|

thew。 ・k・B・tm・ltimedi・ パriピ …ally

placedlnthehandso「thestudents,

Whatwouldhappen,l

wonder,shouldaneduca・

,tionalcumudgeon,anedu・

catorofこheoldschool ,

comeuponastudent

pluggedintoamu|timedia

workStation?Howwouldheト
interpretwhathewouldbe　
seelng:text,graphics,tilm

snippets、stillphotographs,

cartoonpeopletalkingin

cartoonvoi《=es,soundeI'

fects、movingmaps ,the

wholenineyardsotbells

andwhistles?Wouldhesay,

ourcurmudgeon,"Wow!

Thaピseducation!"Orwould

hesay."Well,iピsallveryim・

pressive.butisn`titalljust

fOO|ing?lsUherereallyany

educa【inggoingonhere,any

|eaming?Orisn'titallsim・

plyentertainment,just

-gasp!-television?"
'`Well

,wi由outconceding

thatyourcurmudgeonis

cor了ect,"saysKathyWilson

olBankStreet,"letmeoUer

眺c。unterargument:One

oithemajordiUiculties

teacherslaceisrnotivating
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.

demandsactivityandthernalcingof

choice5-orelseeverythingjvst

s【ops∴

Thereareothercaveats,aswe|1,

Uhoughtheseaddressthewaythetech・

nologyisimplementedraUherthanUhe

technologyitSelf.

,S◇meteachersaretroubled,forex・

ample,bywhatotherteachersseeas

muttimedia'sprirnebenefit:itsapPeal

tovisvalIearning.Especially・troubling

istheclaimbysomethatmultirnedia

helpsstudentSwhodon'tliketoread

(orwhodorゴtlearnレomreading).By

usingrnultirnediathereader-phobecan

producesomeinterestingandvaluable

work,fromwhichhewi|lhaveleamed

something.Butifmultimediaisallowed
'

tosubstitrＬteforthetextandthelibrary

(ahypotheticalsituation廿latwould

probab|yneveroccur),then,lartrom

soMngaproblem,iピsabe【tinganedu・

cationaldystunction,εveninthemulti・

mediaworkplaceofthe'90s,Johnny

w川sti|lhavetoknowhowtoread.

Anothercriticismaddressesoneol

multimedia'sglories:it'sevidentability

tostimulate'andfacilitatein・depth

learning.ThosestudentteamsotNancy

Fogelson'S,forlnstance,mayendup

㎞owingmore,abouttheBattleofthe

Marne,say,orabouttheevolutionof

⑰etankthaneventhe【eacherknows,

Buthowmuchwi|ltheyhavegrasped

aboutWorldWarlas

awhole?ln「ostering

deptho`learning,

whichthe'technoト

ogydoesadinirably,

mightitnotsacrilice

breadth?
"That

maybe

somethingtowatch

torl"』oeHofrneister

agrees.`'lnfact,when

Fogelsongaveher

studentsacompre・

hensiveexamaいhe

endonerm,shefoundthat,onthe

whole,廿lekidsdidso・so.HOwever,

eachstudentacedthatparticu'|arpor・

tionoftheexarnthatdealtwithhis

particularstackwarearea∴

(1ピs「airtonote,atthispoint,that

NancyFogetsonhersel↑isundernoillu・

5ionsaboutmultimediaasasimple

substitute{orcomprehensiveteaching.)

Themessagehere,o{course,isnot

thatthetechnologyispedagogi(=allyin・

valid,butthatthetea(=hermustbea

teacher,musこexercisevigilanceand

makesurethateverystuden【isgetting

⑰ecomprehensivepicture,Thedanger.、

liesingetヒingcaughtupinthedeligh卜

fulconceptofempoweringstudentsto

dotheirownlearning.
"S【udentsshouldbeこhenavigators

throughthemu|tlmediapackage∴

agreesMaryAliceWhite,direc!oro"he

ElectronicLearningLaboratoryat

TeachersCo|lege,ColumbiaUniverslty,

NewYo;k,buピ`whatyoudon'twantis

justa|otolrandomleamingabOuta

givensubject.Youwanピapresentatidn

thathassomebuilいindirection;some・

thingしhatleadsthestudent【rornone

importantpieceo「informationtoan・

・oこher .".

|ヒwillbetheioboleducatorswho

usethisextraordinarytool-rnultime・

dia-tomakesurestudentSdocom・

prehendUlelargersubjecttheyare

studying.Becauseilusedproperly,

multimediatechnologycouldhavea

verypositiveimpactonlearning、 ■

－R。bertMcCarthyisoVVeehaωken ,

(t.v,・b口sed/Veet口nceωr∫rε',
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EDITORIA1 COOPERATlON

TheScientificCommunityofEurope

lamhappytointroducethesecondissueofthecommon

CWI-GMD-INRIANewsletter.ltistheevidencethatourcom-

monwilltostronglyinteractandcoordinateouractionshasled

toaprocesswhichisenteringintoamaturephase .

Needlesstostresstheimportanceofcommonresearch

actionsinthebuildingofthiscooperation .TheESPRITpro-

gramme,bynature,isanexcellentvehicletocarrysuchac-

tions.BothinESPRIT2andBRA,thethreeinstitutesarepar-

ticipatingincommonprojects.Arepresentativeselectionof

themisbrieflydescribedinthisissue .Manyofthemwere

alreadyunderwayevenbeforethedecisionofthethree

organizationst◎coordinatetheirscientificpolicy .

Thisshowsthattherewasadeepandnaturalmotivation

amongtheresearchteamstocooperate .Thus,thedesireof

theinstitutestostrengthentheirlinksisbynomeansartificial

noropportunistic.ButtheEuropeanSingleMarketbringsa

newchallenge,namelythatscientistsofEuropeconsider

themselvesasmembersofthesamescientificcommunity
.

Whenthisgoalwillbeachieved,theEuropeanindustrywill

haveaccesstoamajorsourCeofinnovationaswellastoade-

mandingmarket,exactlyastheAmericanindustryinregard

withtheAmericanscientificcommunity .

Weshouldgoasfastas'possibleinthisdirection
.The

actMtiesdescribedinthisissueareanimportant 、steptofulfill

thisobjective,butalotremainstobedone .Weareawareof

thisandweshalltakenewinitiativesinthefuture .lssuesto

comew川presentthemamongotherthings
.

AlainBensoussan

EuropeanNationalR
esearchCentresinthe

FieldofComputerScience
PrePareforEurope1992
andBeyond

CornputerscientistsfromThe

Netherlands,theFederalRepublic

ofGermanyandfromFrancehave

decidedtoincreasetheirresearch

impactbysettingupalong・tem

Europeancooperation,Three

natiOnalresearchInstitutes,the

CentrumvoorWiskundeen

Informatica(CWI),Amsterdam
,

Netherlands,theGesβUschaftf〔ir

MathematikundDatenver-

arbeitungmbH(GMD),Sankt

Augustin,FederalRepublicof

Gemany,andtheInstitutNational

deRechercheenInfoTTmatiqueet

enAutomatique'(INRIA) ,

Rocquencourt,France,formally

agreedonalong-termresearch

cooperat!ononAprill3,1989in

SanktApgustin,Schloss

Birlinghoven.

TheagreementOutlinesajoint

understandingofCWI,GMDand

CONTENTS
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lNRIAinthefieldsofcomputcr

science,appliedmathematicsand

infomationtechnology.Itmakcs

prccisctheo句cctivesofacoopcト

ativcstratcgyforstrcngthcning

rescarchanddcvelopmcntinthcsc

fields.Thisjointactionpro-

grammcisinitia【cdtoindicatc【hc

rclcvanccofLhcplanncdcoopcra-

tion、fortechnologyandsociclY,

butalso【omeetthcchallcngcsand

opPortuniticso「theSlnglc

EuropcanAct.Byl993thc

Euro[xcanCOmmUnitywillbccome

cvcnmorcareality:lsapo/itiClll

:indccol)onlicc∫1山y,Thisdcvclop-

mcntatthegovcmmcn日cvclw川

havcamalorimpactonrcscal'ch

managcmcnt,stralcgicsandstruc-

turcsinm三myficldso「scicncc,

ThcthrccorglmizationswanUo

uclivclyparticipatcinlhisproccss.
'rh

cyarcconvinccdth:1{thcywill

isnprovcthcirabilltytobcttcrcopc

with山cchangingcnvironmcmby

cOlnbinin9{hcircl』rortsandCOtll-

plcmcntingUheirncldsol『rcscurcb.

hwill,iitthCSamctirnc,cnhal1CC

rhcirc(、ntributiontothcrcscarch

comInuni【yandtothcEuropcan

nationsingcncral.

Ontilcoccasiono「thcsccond

scriesofjointworkshopsheldon

April13/14,1989(Programming,

Graphiclntcr「accs,Concurrcncy)

CWI,GMDand{NRIAagrccdto

putintopracticcesscntialpartsof

thcirjoimactionprogrammcby

thecndofthisyear:1

-toofferafcllowshippro-

grammeforoutstandingscientists

fromEuropeancounlrics;

・ 【opreparcanadvanccdtrain.

ingProgrammcforspccia目ndus-

trial/acadcmictargctgroupsasa

contributiontotcchno]ogytransfcr

fromrcscarchtothcindustrial

enVlronmcnr;

・topublishこljoinlquttrterly

ncwslctter,describingongoing

joirltprojcct.sandotheractivities

orthCthrccpartncrs,

Thcthrccp:Lnncrsalsoagrced

onuncwworkshopscricsin

Dcccmbcr7/8,1989altNRIAin

Paris,focuSsingOnsccurity/cryp・

tography,VLSIdcsignandsorト

waret'orparallelcompu【crs.

AStandingCommittceand

scvcra/【askforccsol'thcthrcc

P:lrtncrswcrccstab|ishcdtoprc・

purcandcoordinatcthcvarious

jointactionson:1110ngoingbasis、

CW[,GMDこmdINRIAh:tvc

poolcd【hcirrcsourccstopromo【c

R&Dincomputerscicncc,il)1'c)r-

mationtcchnologyandrclatcd

ma山cmaticstomakcasubstantial

contributionfbrshapingthcfuturc

Europeanresearchandtcchnology

markct.Theyarcopentosimilar

rcscarchcen{rcsinoしherECcoun.

tricstojoininandSupPorltheir

cffort,
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ThemembersofthethreeworklnggroupsmeetぷSchlossBirlinghoven

PhotosbySlegtrledMOnch
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ESPRITPROJECTS

ATMOSPHERE-lmproving
SoftWareToolProduction

GMD-TheESPR[TllASEE

projcctATMOSPHEREw:tsorn・

ciallys【artcdonNlarchl,|989,

ATMOSPHERE(Advanccd

TechniquesandModclso「Sys【cm

ProductioninaHcterogcncous,

Extensible,andRigorous

Environmcnt)wasapprovcdby【hc

ECfbraoneyeardefinitionphasc ,

Totalbudge【forA「MOSPHERE's

firstyearisapProxima【cly6

MECU,halfofwhichisfundcdby

thcEEC,

FromApril.17【02Ll989rcp-

rcscn【ativcsof【hcparticipnring

companicsandinstitutionsfroml3

na【ions(among【hcmtwoEFTA

coun【rics)mctinGarmisch-

Partcnkirchcnfor:1startupwork-

thop.ltwasintCndcd「orlhecoor・

disiiitionofthcprojeCtwork:IIId

「orgcttingtoknowthcparuicrs ,

Thcprojcc【goalistosupP(、rt

systcmcngincじring{))・ 【hcdcvc1-

opmcmofupprOprialc,s[:tndard・

izedmcthodsandtool: .Svs{cm

cnginccringcovcrs[lllEa:kSIICCCS呼

saryfor【hcdcSignotこ 」COInP]Cte

computcrsySlcminclud川9hurd・

undso「tw;tre.SvstcmC旧inL℃rin1:

iSthcgcnerictcrml'Orrequirc-

mcntsenginccrin9(1三RAE ,卜'OR・

EST),dcsigncngincering(SDL,

COLD,HOOD),softwurcengi-

nccring(VDM),hardwareCngト

nccring(DACAPO)、sysrcmallo-

cationandsystcmintcgralion,

SystemEnginccringisvicwcdas

comprisingthrccStagcs:syS(Cm

rCqUlremCntsanalySiSlhighievCl

functionality(boLhtechnologically

independenりandtransformation

intoimplementabledesigns,Thc

exlsUngmethods,giveninparen-

thcsesabove,areconsidcrcdand

advanccdby【hcpartnersorthc

ATMOSPHEREconsortium,con・

siSdngofsevenmainpartncrs:

Siemens,Bull,SFGL,ESF,GEC

Marconi,NixdorfandPhilips,

Systcmallocationf()cusscsonthe

ques【ionwhether【oimplcmcnta

3



componcntinhard-orinsoftware.

Besidesthemoretechnical

developmentArMOSPHEREalso

addressestheorganizational

aspeαsofsystemengineeringlike

projectandproductmanagement,

quahtyassurance,anddOcumenta-

tion.Thedevelopedtoolswillbe

integratedintoasystemengineer・

ingenvironmentonthebasisofthe

P(コ'Eoperatingsystem.

TheGMDResearchGroupfbr

pr〈)gramStmcmresinKarlsruheis

inATMOSPHEREsubcontractor

ofSiemensandPhilips.GMDcon-

tributesprogramgenera【orsfbrthe

constructjonofsystem
.engineering

tools.First,this'isG2F,aneditor

generatorfortwo-dimensional

graphicalformulas.G2Fissuitable

fortheconstructionofunirorm

graphicaluscrinterfaces.Sccondly,

thesearethefollowingnewly

developcdcompilerconstruction

lools:mescanncrgcneratorRex,

thcparscrgcncratorsLalrandEll,

thcgcncratorforabs【ractsyntax

【rccsAst,andfbrsemanticana!ysis

【heauributegrammartoolAg.

Wi山inthep向ect血erewillbea

portationoftheprogramgenera-

torstothePCTEoperatingsystcm.

Theywillbeimprovedandvalida【-

edbyusingmeminseveralappli-

cauons.

CWISubcontractor

CWI-StartingMarch1990,

CWiwillparticipateinATMO-

SPHEREasasubcontractorof

Phihpswi山thefoliowingactivi-

ties:

-VerificationofSDLprograms .

Wew川usethealgebraicframe-

workACP(Bergstra&Klop)in

thevcrificationofSDLprograms;

inparしicularanumberofcasestud-

ieswillbeperfomedonmebasis

ofSDLprogramssuppliedby

indUStry.

-Thcstudyofmodularization

iSsues.ModuleAlgebra(Bergstra,

Heering&Klint)givesan

axiomatic,algebraiccalculusof

moduleswhichisbasedonthc

operatorscombination/union,

4

export,renamingandtakingthe

visiblesignature.Wewillinvesti-

gatehowmodularizationcon-

structs、canbeaddedtoor

improvedlnVDM,SDLand

COLD,usingandex匡ending

ModuleAlgebra.

PleasecontaCt:」(》sefGrosch,

t49721662226,

email:.9TosCh@gmdka,uucp

Pleasecontaα:JosBaeten,

+31205924008,

㎝aU:josb@cwi.nl

ITHACA-lntegratedToolkit
forHighlyAdvanced
ComputerApPlication

INRIA-ThcITHACAproject

aimstodcvelopanin【egrated

apPlicationsupPortsystem,based

onobjcct-orientedtechniqucs.The

systemwillgonsistofthefollow－コ
lngcomponents:

-astrictlytypedobject-oriented

languagc,withitscompilerandan

interfacewithadatabasesystem

allowingQbjectpersistency;

-asetofpredcfinedclasses

allowingrapiddevelopmentof

officcorCADapplications.Itcon-

tains,amongothers,ageneric

officemodel,

-CASEtools
,suchasbrowsers,・

editors,andaUserInterface

ManagementSystem;

-anqpPlicationsupPOrtenvi-

ro㎜ent:taskmanager,supPOrtCor

collaborativework,supportfor'

niulti-mediacommunications,and

ahelpandinfor`mationsystem,

Todemonstratetheusefulness

ofthis .environmentforrapid

developmentofapplications,three

different"demonstrators"willbe

developedinthreedifferentareas:

CADinchemicalindustry,finan-

cialmanagingandpublicadminis-

tranon.

INRIAparticipatesinthe

dcsignanddevelopmentofUser

lmerfacetools(UIMS,imerface

edi【or)andisresponsibleforthe

designofthehelpandadvice-giv-

ingsystemsfbrend-users.

Pleasecontact:AlainMichard,
+3393657810,
emai1:miChard@captain.inria.fr

PHO[…NIX-LogiCand

FunctionalPr◎gramming

Paradigms

GMD・TheESPRITBasic

RcscarchActionPHOENIXwas

startedinApril1989attheGMD

ResearchGroupinKarlsruhe.h

willcarryoutacoordinatcd

rcscarchprogrammcintothetech-

nologiesinvolvedinintcgrating

andextendingthcIogicandfunc-

tionalprogrammingParadigms.In

thispr()ject,GMDcooperatcswith

thcImpehalCollegeofScience

andTcchnology(Prof.John

Darlington),London,andthe

UniversityofNijmegen(Prof,

CcesKoster).

Functbnalandlogicprogram・

minglanguagesaretypicalexpo・

nentsofso-calleddeclarativelan-

、guages、Incontrasttoimperative

programminglanguages,theyhave

manyadvantageS:血eyaremame・

maticallyfounded,showagreat

descriptivepowerandarevery

closetospCcificationlanguages,

P写)gramsa陀easytoanalyzeand

tomanipulate,andtheyarewell

suitedforexecutiononparallel

architecωres.Butsoftwaretech-

nologydidnotyetarTiveat'afUll

exploitationoftheseadvan【ages.

ThePHOENIXprDjectaimsat

enhancingandintegratingexisting

technologiestowa祠samo陪effec・

tiveandmoreethcientavailability

ofbomprr)grammingparadigmsto

softwaredevelopment.The

approachisahierarchicalone
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whi'chinvcstiga【es血 民elevelsin

parallel:
-Atthelanguageleve1

,in【e-

gratedlanguageconceptsincluding

thcirformaldcscrip【ionw・mbc
'de

velopcd.Thcywinunifydiffer-

entconceptsofbothparadigms

intoonelanguageframework.

・Atthetransformationand

refinemenUevel,techniquesfor

programanalysisandtransforma-

tionwillbcdeveloped,

Investigationswilladdresstrans-

fbrmationsofprogramsintomore

e缶cieh【programsofthesamelan-

guageandintoprogramsofasim-

plersubsctofthelanguageallow-

ingamoreefficicntimplemema-

tion.

-AUheirnplementationlcve1
,

implcmentationconccptsrorintc-

gra【cdfuncliona1/10giclanguagcs

w川bedcvclopedbasedon

abstractmachines.Atalllevels,

aspectsofparallelismwillbccon-

sidered.Thehierarchical

approachallowsanoptirnalcon-

sidcra【ionofintcrdcpcndcncics

andinfluencesbe【wccnthedif(-er-

entlcvclS.

Pleasecontact:RolandDietrich,

+4972166220,

email=diet「ich@karlsn】he.gmd.dbp,dc,

dic【「ich@gmdca迎cp

ICARUS-Incremental

ConstructionandAnalysis
ofReqUirements
Specifications

INRIA-ThcESPRITIIprojcα

ICARUSisapr()jeqtwithaman-

powcrorl20m/yandisin【ertted

【olas【f()r5years.Fourcountrics

areinvolved,with5industrialand

3academicparmers:

・PhilipsResearchLaboratory

B則ssels(PRLB),maincontractor

(prqjectleaderPierreWodon);
-Alcatc;StandardElec【rica

(SESA),Madrid(withsubcontrac・

torTEICE,Madrid);

-UniversidadPolitccnicadc

Calalunya,Barcciona;

・LaboratoiredeMarcoussis ,

groupeCGE,Orsay;
-RELEACE

,Dublin;
-Facult6UniversitaireNotre

DamcdclaPaix,Namur;

-1NRIA-CRIN,Nancy;

・SEMA-GROUP
,Montrouge.

Theprojectisconcemedwith

thcs【udyoffomalmethods〔md

thedefinitionofsoftwaretoolsfbr

buildingandreusingrequirement

specifications.

Inbrief,requirementengineer-

ing(RE)is血eactivityofinvesti'

gatingthecustomer'sncedsin由e

comextofasoftwarcdevclopment

project.Inordertobcmorepre-

cise,adistinctionmustbemade

betweenspecificationof【he

rcquircmcn1,whichdcscribcsftＬnc-

tionalandnon-「unc【ionalpropcr-

ticsofthcsystemandofitscnvi・

ronment,andspecificationof【hc

dcsign,whichdcscribcsthesystcm

aloncforthebcne「itofthesorい

warccnginccrs.Thcrcisnodoubt

tha【rCquirCmCntCnginCCringiSa

verysensitivcarcaofsoftware

dcvclopmcnt,bccausciいakcs

pltlCccarlyinLhcprojccピshisしory

anditscrrorsarcoftcndiscovcred

toolatc.

Thcstudyoffomalmc【hods

f()rrcquiremcntspecificationdis-

tinguishesthreelcvelsofconcems:

-thcspecificalionproduct

whichisthedcscriptionof【he

dcsiredsystcminitsenvirO㎜'ent

℃whaピ`);
-thespccificationprocess

whichistheorganizedsc【ofactiv・

itics(choices,decisions,transfor-

mations,_)bywhichthespccif]-

ca【ionisproduccd(「 「howl「);

-thcspccificationra【ionale

whichis【hcsc[ofrcasonsthat

havclcdtothcchoiccσfaparticu-

larprocess(「 「whゾ).

Thcaimo臼CARUSistopro・

poseanoriginalapProachto

rcquircmentspecification,closeto

scvcralprojccts,inparticularthe

ESPRITlprojectsTOOLUSEand

RεPLAYintcndcdtostudythc

dcrivationofproductsa【thcdcsign

andcodclcvcl.
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Asthethree-levelproblemin

REhasnotbeenaddressedyet,

somerestrictiononthcscopchas

beenmadeinconsideringfunction・

alandpcrformancc(c.9.rcal-timc)

reqUlremcnts.

Thedevelopmcntofthcρ 「(>ject

willtakeplacealong【hcfollowing

lines:

－Studyorthcrealworldprac-

tlcetogetdeepinsightsin山cR」 巳

processandra面onales.Theexpcri-

enceoftheindustdalpartncrwiU

behereveryimportanし

－Formalconcep【s
,formallan-

guagesandatheorytbrmodeumg

specificationproducts,processes

andraUonalesatthcsethreelevels

mustbedefined.Itshouldbcnotcd

thatafbmalme山odisnotawuy

ofrcst「ictingthccreativi【yorcng仁

neers.haimsatgivingthem

meansforreasonlngonthcirwork,

'PuttingREmcthodsin【oprac-

ticewillbeensuredbythcdevel-

opmcntofaprototypeoranintc・

gratcdRLEcnvironmcntsupporUng

suchmcthodsactivclyandbythc

pcrformanccofrcalisticcuscstud-

ics,Thccnvironmcn【willbc

basedonaprocess・drivcnRE

aSSIS【antlntCgraUngaCtlveanalySt

guidance,consistcncy/complc【c・

nesschecking,spccificationvisual-

izationandprototypcgcncra【ion.

Thedcvelopmentorsoftwarc[ools

wiUtrytOreuseversionsofcxisト

ingtoolslikeP(コ 「E,PACT,GIPE

orGRASPIN.IndustriaUzation

wiUproceedihcrcmentally,using

theparticularproceduresofeach

partlClpanし

ParticipationofINRIAin

ICARUSisestimatedtol7

men/year,ltcOncernSmCccntral

taskofdenningafomalandlin-

guisticframeworkallowing【o

expressthethreelevels,including

reaLtimeconstraints.INRIAis

alsOinvolvedintheconccption

anddesigno"heenvironment,in

thedevelopmentofsomespccial・

izedtoolsandforalcsscrpartin

cage-Studies,

1'lcasecontaCt:Jean]5erreFinuncc,

†33839|2112,

cmail:fin狛c@|oria.cringrr
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REX-Reconfigurableand
ExtensibleParalleland
DistributedSystems

GMD・WlthintheECESPRIT

ResearchProgramrne,由eproject

REXwasstartcdattheGMD

RcscarchGroupforProgram

StructuresinKarlsruheonMayl,

1989.Tenrcsearchorganizations

andindustrialenterprisesfrom

France,theFederalRepublicof

Gemany,GrceceandGrcatBritain

w沮coopcrateinREX.

TheREXpr()jectwilldcvclopa

methodologyandsuppOrttoolsfヒ)r

thedevelopmentandmanagement

ofparallclanddistributedsystems.

Theemphasisofthisprojectison

thesupPortf6rreconfigurationand

cxtcnsioninordcrtocxploilthe

parallelismavailableindistributed

andmultiprocessorhardwareand

【hcparal|clisminhcrcnttothc

applications.Thcnotionorthcsys-

tcmasaconfigurationofmodu|ar

softwarcandhardwarccompo・

ncntswillbcusedas1heframc-

workrcscarchobjcctivcs.

Systemspecification

andmodelling

Developmentofaspecification

methodologytoexpressstructure

andbehaviourofdistributedand

parallelsysternsandtoguide.the

activitiestoconstructand(re)con・

figurethem.

Systemprogramming

Developmentofadequatelin・

guisticsupportforthedesignof

softwarecompOnentswithahigh

degreeofparallelism,forasyn-

chronouscommunicationandfbr

real-timepro㏄ssing.

Methods

Theprovisionofdevelopment

mcthodsforthesystematiccon.

structionofsoftwarefbrdistribut-

edarchitectures.

Analysisandevaluation

Theprovisionoftechniquesand

toolsfOrtheanalysisandvalida-

tionofsystembehaviourandper-

fc)manCC.

6

Dynamicconfiguration
andreconfiguration

GraphicalandlinguisticsuppOrt
forthedescription,construction
andevolutionofsystemsbasedon
the(re)configurationofsoftware
components,theirinterrelation-
shipsandallocationtothehard-
warcconfiguration.

Runtimesupport

T()olstosupPortsoftwarecom-

pOnentsandSystemsduringrun・

timcandtoenabletheir(rc)config-

uration,includingmonitoringtools

fortiminganalysis,10adbalancing,

andreconfiguration.

DemonstratorapPlications

Realisticexamplesfromthe

industrialautom3tionandtelecom-

municationsarcasarcintcgratcd,

血usshowing【hefeasibilityofthe

REXapproachand【hepracticabilト

tyorthcdcvc]opcdtools.Thcy

willalsoscrvcasabasisrorthc

intcrchangcoftcchnologyand

industrialrcquircmcntsamong

rcscarchandinduslrialpartncrt,

ThcGMDRescarchGroupin

Karlsruhemainlywitlbeinvolvcd

inthercscarchforspecification

techniquesandlanguageconcepts

withspecialemphasisonparal-

ielismandoncommunicationin

cooperationwithpartnersfrom

industryandresearchinstitutes.

PleasecorltaCt=(コemensKordecki,

+4972166n11,

㎝aU:clemens@ksrlsruhe.gmd.dbp.de

DEMON-BasicResearch
fortheDesignof
ConcurrentSystems

GMD-TheESPRITbasic
researchprojectDEMONstarted
inApril1989andplamedtoend
inSeptemberl991ispartofthe
newECprogrammeforbasic
researchininforrnationtechnolo-

gy.Theobjectiveoftheprojectis
toexploreimportanttheorctical
lssuesinvolvedintheformalrca-
soningaboutconcurrentsystems
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andtodevelopafomalframework

suppOrtingthedesignandverjfica-

tionofIargeconcurrentanddecen-

tralizedsystems.Computerscien-

tistsfromtheGMDInstitu【efor

FoundationsofInformation

Technologyparticipateinthispro-

ject.Thebasisfbrthisworkisthe

Pctdnetmodelwhichhastheben・

efitsofagraphicalsystemrepre-

sentationandasupPOrtingformal

廿leorywhichcapturestheessential

characteristicsofconcurrencyand

localityofsta【candactionandis

verygeneralinthati【subsumes

virtuallyallotherforrnalmodelsof

COnCUrrentSyS{emS.

Thefocusoftheprojectisto

enhancePetrinettheorybyamax・

imumofconceptsofmodularity

apdcompositionrequiredaSaids

fordesigningconcurrentsystems:

refinemen【andabs【ractiontech-

niques,algebrasandproofrules,

aPpropria【cnotionsofcquivalcncc,

congrucnceandsimulation,associ-

atedformalprovingmethods.

Thcworkisorganizcdintotwo

stronglyin【crrcla【cdparts,Thc

ccmralpartisconcemedwiしhthe

developmentofnetclasscsshow・

ingtheabovecharacteristicsof

modularity.Thesecondpart

involvescasestudies,language

studiesandotheractivitiessup-

portingthedevelopmentofsuiい

ablenetclasses.Itis廿heinterface

totherelatedapproachesandpro・

jeCts.

Plea$econtaCt:EikeBe$t,
+492241142786,
emaU:Cike@)gmdZi.uucp

TypeA-Machine
LearningTootbox

GMD・TheESPRIT-Project
"MachineLeamingToolbOズaims

atrnakingmaChineleamingavail-

abletoawiderangeofapplica-

tions.Therefore,asystemisdevel-

oped由atprovidesmeuserswith

severallearningprocedures,

Moreover,thesystemhelpsthe

uscrtoselectandusetheappropri-

ateprocedure.



Machineleamingtechniques

havebeensuccessfullyappliedtoa

varietyofpnDblems.Thisrequi陀s,

however,intimateknowledgeof

the行eldandaconsiderablceff()π

toadaptscien【ificresultstoindus-

trialenvin)nmentS、Ingeneral,itis

notwellknownhowtorelatelfea－

白resofproblemclassestothoseof

Iearningprocedures.Therefore,

evaluatingandcharacterizingthe

learningalgorithmwillbean

importannaskoftheMachine

Learning 、Toolboxproject.The

MachineLearningToolboxwill

createawiderangeofleaming

procedures.Eachofthemwillbe

evaluatedusingPracUcalproblems。

Moreover,theprocedureswillbe

transferredtoacommonUNIX

environment,thusenhancingavail-

ability.

TasksofthcGMDaretopro-

videamodel・basedlcamingproce・

dure,toevaluateandcharacterize

itandtocnhanceitwhe陀itisncc-

essaryMoreover,thcGMDpmlcc【

grDupwi1Hakepartinthedcvclop-

mentofacommon㎞owlcdgcr℃P-

rcsen【ationforthcMachinc

LcamingTbolbox.Pr句cαduration

willbef「om1989to1993,

PleascoontaCt:KatharinaMorik,
+492241142670,
email=morilc@gmdzi.uucp
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GMD-TheESPRITBasic

ResearchAction'℃ategorical

LogicinComputerScie4ce'`aims

ataunifiedtheoryofprograrnming

andspecificationbasedonmeth・

odsofcategoricallogic.Thepro-

jectismotivatedbythebeliefthat

categorytheoryandthecategorical

apProachtologicareex【remely

suitableforconstructingmathe-

ma【icalexplanationsofthemean'
層i
ngofvcrymanyfomalsystems

whichareusedincomputersci-

ence.Thestrongunityof【hccon-

ceptsofcategory【heorycouplcd

withtheirwideapplicabili【ymake

thesu切ecIahinvaluablctoolf()r

theapplicationofma【hematicaI

techniquesincomputerscience.

Categoricallogictranslatespos'

siblycomplicatedlogicalstruc-

turesintoformallysimpler,cate-

go!icalones.Thishasprovedfea-

siblefbra民mad(ablylargenum-

berofthebasicconceptsundedy-

ingtraditionallogic(substitution,

quantification,higher-orderfUnc-

tlon,powerset.operation).

However,manyof血emathemati-

calconceptswhichareoffUnda-

mentalconcemincomputersci-

encearenotsoweUunderstood.

Transla【ionintothecategorical

languageshouldplayadynamic

roleSuggestingnewfomlalSyS・

temsandsharpeningourunder-

standingoftheoriginalconcept.

Catego1icallogichasalreadygiven

somedeepinsightsintothemathe-

maticalnatureofsomenew

paradigmsofprogrammingsuchas

【ypestructures(polymorphism,

dcpendenttypesandinhαitance),.

concurI℃ncyandlogicofprogram-

ming.Thisworkwillbccominued

andbroadenedtoprovidcaunified

mathcmaticalandlogicalbasisof

programmingspccification.

Allparmerswillbeinvolvedin

thedevelopmentofameta-lan・

guagefc)rdenotationalsemantics.

GMDwiHmoreoverfocusonhigh

levelspecificationlanguageandon

lqnguagesandproofsystemsfor

para11elprocesses,whileINRIA

willparticularlyworkonepistemic

typetheoryandonimplementa-

tionSoff()rmalsystems.

Measecon口":AxelPoign6,

+492241142447,

erTlail:8P《6)gmdzi.uucp

STRETCH

INRIA-ThisESPRITIIpro-

jectaimsatintegratingdatabase

andknowledge-basetechnology.

Thegoaloftheprojectistodcve1-

opasystcmthatcanhandlelargc

amountsofdata,makeinferences

aboutstoreddatathroughlogic

programsandexpressthe

structuraiseman【icsofdatainan

objcct-orientedfashion.Thecnviー
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sionedapProachreliesontwo

maindirections:'

-Developmentofancxtcnsible

o切ectserve仁Thisserverwillsup'

por【multi・useraccessandupda【e

tolargebasesofcomplcxo切ects

(1is岱,trees,graphs,_)andexecu-

tionofoperationsspecifictothese

o句ects.ThesefUnctionalities(typ-

mgsystem,accessmethods、opera・

toτ)wiUbeavailableinaprimitive

fbm,servingasbasisforextensi-

bility.

・Developmentoftwolan-

guagesforapPlicationprogram'

ming:amlebasedlanguageanda

persistento切ectonentedlanguage.

EachlanguagewUlhaveanopd-

mizer,!compilerinterfacedwiththe

objectserver.Theworkperformed

byINRIAwillconsistofthe

designanddevelopmen【ofmain

partsoftheo切ectserverand【he

mlebasedlanguagewithitsoptト

mizer/compiler.Itwillbcafo1-

low-upoftheworkalrcadypcr－

飲)rmedintheESPRITlproject

[SIDE,

PteasecontaCt:EricSirTion,
+33139635511,
emai1:sirnon@madonna.inria.fr

GRASPIN-Pers◎nal

Environmentfo「

lncrementalGraphical

SpecificationandFormal

lmp|ementationofNon・

SequentialSystems

GMD-Asoneofthefirst

ESPRITprojectsintheareaof

softwaretechnology,'the

GRASPINprojectisconcemed

withimprovingcurrentsoftware

developmentapProachcsto

encOuragetheiruseonawidcr

industrialscale.Theprojectiscar-

riedoutbyanurnberofindtistrial

andresearchcompaniesfrom

Gemany,Greeceandltaly,GMD

astheprirnecontractor.

TheGRASPINprojcct,which

sta'rtedinSeptember1983andwill

endinSeμemberl989,aimsatboth,

researchanddcvelopmcntgoals,

Researchactivitiesarcdirectcd

totmprovecurrentsoftwaR:devel－
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、
opmentapproachcsand,whcrencc-

essary,todevelopnewmethods.

Emphasisispla㏄donthemostchト

icalactiviticsin血esoftwareli允

cycle,namclyrequirementsanalysis

andspecincadonaswellasonvali・

dationandverif]cation.Afurther

goa】istocombinethesememodsin

、acoherentwaメ

Developmentactivitiesaimto

systematicaUysupPorUhemethods

byappropriatetools,Thetoolsshall

bein【egratedintoapersonalsoft-

.wareengtneenngenvlTDnmentpro'

totype.^

Theenvirormentisdedicatedto

theincrementaldevelopmentof

distributedsoftwaresystems.It

providesamethodologicalsupPoπ

fbrspecificationanddevelopment

ofcomplexandreliablesystems.

Concepts,methods,andtools

COvermanyteChniCalaCtivitieSin

山esoftwarelifecycle,andreflect

thecyclicnatur℃ofsoftwarecon-

strucUonwl【hthecountercurrent

validadonproccsses.

ThcGMDteaminGRASPINis

particularlyinvolvedwithspccifi-

cat|onsupPortandgcncrator

aspectsor山ccnvironmcn【kemel㎡

Methodologicalimprovcmcntsarc

cxpcclcdlc.g.fromcombining

Petrinclthcorywithalgebraic

spccificationandfromsupPorting

diffcrcntlanguagcsfordiffcrcn[
"phascs'Iofmcsonwarclifecyclc

,

Technicalimprovementsarc

expcαed,'e.g.fromsyntaxdireαcd

cditingtcchniquesandfromobjcct

ohentedprogrammlng【cchniqucs.

Thcpr句ecthasdevclopedpro-

totypesofapersonalsoftware

englneenngenvlronmenttosup-

porttheconstructionandveh丘ca-

tionofdistributedandnon-sequen-

tialsoftwaresystems.Eachofthe-

sesprototypesprovidesanexible

frarneworlcwithextenSivefacilities

fortheincorPorationofnewrneth・

odsandtools,andforthecus-

tOmiZadOntOaVarietyO臼an-

guages,apPlications,andtarget

Systems.TheproK)typesareimple-

mentedonLispsystemsand

P(;TE・basedmachines.

Ple直5¢contact:WolfD.1lzfeldt,

十492241142414,'

emai上woif〈@grndZi.uucp
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MULTIWORKS-Multimedia
lntegratedWorkstation

INRIA-Theaimofthe

ESPRITIIprojec【MULTI-

WORKSistodefinealowcost

multimcdiaworkstation.Thepro-

jectisodentedtowardstwomain

axes:

Hardwareaxis.BasedonRISC

architec【ure,MULrIWORKSwill

integra【etheforthcomingVLSI

technology.TDminimizethecOS【s

remainingcompatiblewithPCs

costs,somemultimediafunctions

willbeintegrateddirectlyonsili-

con.

Softwareaxis.TheMUじrl・

WORKSmachinewillbebasedon

theUNIXsystemcompatiblcwith

intcmationalstandards,Thesoft-

warearchitecturewillofferan

object-orientedenvironment【o

developsomeadvanccdmanagc-

mentapplicationformultimcdia

documcntSasanhypertcxtsystem.

Thcmainfunctionaliticsorthc

workstationwillbeahighresolu・

tionbitmap,ascanncr,avoice

trcamcnlintcrfacc;thcsefunc-

tionaliticswillbccompatib:cwith

X-WindoWSstandard.

INRIAisinvolvcdinthrcc

maＬorsubtasks:

一>oiccrccognition
,1nthe

framcworkot'MUじrlWORKS,a

Nancyrcscarchtcamw川workin

thcprojcctSYCOonsof'twarcfor

automaticvoiccrecognilion:dcfト

nitionofthemanagcmcntsystcm,

andinputofvoicedata.

Pleasecontact:JcanMariePierrel,

+3383912|73,

㎝ai]=jTn砲loria『cdn,fr

－Languageforanhypemedia

sys【em.Asecondresearchgroupat

Rocquencourtwilldefineand

implernenttheMULTITALKlan・

guageforhypermedia,systems,in

whichtext,drawing,voice,video,

graphics,etc.,areintegrated.This

systemwiUbeconnectedbysym-

bOliclinksallowinganon・linear

accesstothedocuments.MUL-

TITALKwillbebasedonthesame

conceptsasHypertalkofApple
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andNotccardsofXerox,hw川bc

adaptedtotheenvironmentsof

hypermediadocumcnteditorspro-

posedbyBull,01ivettiandICL,

whicharcpartnersinthisproject.

MUじrITALKw川beimplc-

men【edonX・Windowswiththe

hclpofSYNTAXandFNC・2;it

willsupporttoolkitssuchas

ANDREW(IBM-CMU)andthe

HP-DECtoolkitadoptcdinOSF.

PleasecontaCt:AntoineRjzk,
+33139635238,
emai1:rizk@minos.inria.fr

－Managementofideas .The

conceptionofadocurnentdoesnot

onlyconsistoftheeditionoftexts,

drawingsandgraphics.Themain

worl(istoelabOratetheideas.The

productivityoftheconceptor,cer-

tainlycangrowbyofferinghima

strategyofgeneration,organiza-

tion,evaluationandcontrolofhis

ideas,

Theobjectiveofthissubtaskis

theconceptionandimplernentation

ofsuchatoolandi【sintcgrationin

thehypemediasystemofMUI∫rl・

WORKS.

Pleasecontact:HcnriBoπon,

+33936578|3,

Ctnail=bOrro@chr{s.inria.fr

CONCUR-Theories
OfCOnCUrrenCy:UnifiCatiOn
andextension

CW1・CONCURisanESPRIT

IIBasicResearchAction.hwill

nmfromlSepし1989tolSept,

1991.CWIiscoordinatingPanmen

Theotherpartnersarethe

UniversityofEdinburgh,Oxford

UniverSity,theUniversityof

Sussex,INRIA(Sophia

AntipOlis),SICS(SwedishInstitvte

forComputerScience),andthe

UniversityofAmsterdarn.Fomal

verificationofsoftwareprograms,

protocolsandchipdesigns,is

becomingincreasinglyimportant,

butuptonowhasbeenundertaken

onlyonaverysmallscale,and

withamultitudeoftec㎞iquesand

formaltheOries.Normalacademic

interchangewillslOwlybringunity



intothedisparatcworldofconcur-

rency山eories,butcollaborationof

amoreintcnsckindisnecded【o

acceleratetheprocess.Amongthc

manyforma▲approacheswhich

existfbrconcurrentcommunicat-

ingsystems,theimportantalgc-

braicapproachcsarcreprcscntedin

thisprqjecしTheprincipalaimsof

由eprojectaretoexplorelherela-

tionshipsamongthesedifferem

approaches,andtodevelopafor-

malismapPlicabletoawiderange

ofcasestudies,Inaddition【ocol-

laboratingatthethcoreticallcvcl,

wewincollaboratethroughthc

development,useandcomparison

ofsoftwarereasoningtools.This

Iattercollaborationwillse「vebo【h

tofUrtherunityandtoenhancethe

theoreticalcollaboration.Several

of也epa血ersalreadyhaveongo-

ingtoolbuildingac【ivities.The

actionwmcoordinatethepartici・

pants'well・established P「o'

grammesofresearchintotheories

ofconcurrcncy.

Ple8sc◎ontaCt:JosBae【 ㎝,

+205924008,

email:josb@cwi.nl

or:PeterWeijLand,・

+31205924084,

email:peterw@cwi.Ul

G|PEll-Generationof
InteractiveProgramming
EnvirOnmentsll

CW1/INRIA-GIPEllisan

ESPRITIIprojectaimingbothat

advancedrescarch▲ntheareaof

interactiveenvironmentsbasedon

formalspecificati加sandat

design,implemcntatlonandexpcri・

mcmatbnofrcalsizccnviron.

mentsforindustrialapPlica【ions.

Thisprojectcominuesand

extendsthe陀searchcarriedoutin

thesuccessfulESPRITIproject

348(GIPE)whichendsin

November1989.Themainresuhs
・oftheESPRITIprojectare ・apart

fromscientificpublications.a

P「て)totypelnteractlveprogmmmmg

envlronmentgeneratorcalled

Centaur.「[、kingasinputthecom-

Pletefbmaldescriptionofapro－

gramminglanguagc,Centaurpro-

videsatoolki【ofgcnericcompo'

ncntsandcompilcrsfbrconstruct-

ingaspecificintcractiveenviron-

mentrortha【1anguage.Thiscnvi-

ronmcnいncludcsaneditor,an

in匡crprcter/debuggerandother

tools,allofwhichhavcunirorm

graphicman-machineinterfaces.

ThemainresultoftheGIPE

projectisthatthistechnologyis

feasible.TheGIPEIIprqlectaims

atmakingitmaturebyseveral

acnons.

Thcrcsearchoninteractive

environmentswiUaddresssu切ects

liketheconstructionandanalysis

oflargefomallanguagedefini-

tions.Functionalityandperfor-

manceofthegeneratedenviron-

mentsareextendedbystudying

incrementalprocessingandcon-

currency,andbyaddingtypo-

graphicalandgraphical飴cilitiesto

血esystem.Inadditiontothis,the

CentaursystemwiUbemaintained,

extcndedanddistributed.

Furthcmore,twodernonstrator

projectswillevaluatetheCentaur

systeminindustrialapP】ications.

Inthcfirsゆrvjcct,aprogramming

environmentforscientificcomput・

ingwillbegeneratedwhichaims

atproducinghighlyefficient

Fortrancodeonavarietyof

pipelinedandparallelarchitec-

tures・Inthesecondproject,apro-

totypeenviro㎜entfortheLOTOS

specificationlanguagewillbegen-

crated.

TheGIPEIIconsortiumcon-

sis【sof【hefollowingparmers[

ADV/ORGA,BULL,CWI,GIPSI,

1NRIA,PLANETandPTL.The

UniversityofAmsterdamw川act

asanassociatcdpamcrofCWI,

1,lcasccultact:1,auIKlint,

†31205924126,

ornailpaulk@cwi.n{

or:G山esK8㎞,

+33936S7801,

ernail:kahn@inria.fr

INTEGRATION

CWいTheESPRITBasic

ResearchActionINTEGRATION

aimsatintegratingthefoundations
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offunαiona1,logicandobject-ori-

entedprogramming.Functional

prograrnminghasitsmathcmatlcal

fc)undationsinthcfieldsoflambda

calculusandtcmrewriting,and

logicprogrammingisrootedin

predicatelogicandautomatictheo-

remproving.lntegra【ivccffortsfor

thesetwoprogrammingstylcshave

alreadyvigorouslybeenpursued

fbrseveraiyears.Forobjec[-orト

entedprogrammingitisgencrally

feltthatthereisastrongneedfbra

beロerunderstandingofitsmathe-

maticalnature.Also,thereis

ampleeviden㏄thatonemayproft

herefromtheinsightsfromfUnc-

tionalandlogicprogramming,

whichjustifies廿1eorganizationof

theintegrativeeffbrtintothree

chapters:integrationof由efunc'

tionalandlogid,thefUnctionaland

object-oriented,andthelogicand

object-orientedprogramming

styles.

ParticipantsinINTEGRArlON

are:CWI(coordinator),

CAIMENS,ImperialCollege,

UNINOVA,theUniversityofPisa,

andPhilipsRcsearchLabs

(Eindhoven).

Altogether,theworkplancon・

sistsofninetasks,eachtaskbeing

allocatedtoaseniorandajun三 〇r

researchgrfromoneofthepartners

jncloseco-operationwithasec-

ondseniorresearcherfromoneof

theo吐herpartners,Thedurationof

theactionisthirtymonths,during

whichperiodcrossfertilization

betweenchaptersiscxpcc【cdto

increase.Afinalintegrativccffort

isenvisagedforasccondphase

aftercompletionoftheworkof

thisaction.

PlcaseeontaCt:JacodeBukkcr,
+31205924136/4058 ,
email:IOCS@cwi.nl

LOGICALFRAMEWORKS

INRIA・Therehasbeena.

Steadyincreaseinrecent.yearsin

researchtowardssystemsthatcan

provideassistancewithreasoning

abOutavarietyofproblems,partic・

ularlyinthedevelopmentofhard－

9
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wareandsoftwa爬systems.Such

systemsmustbeusablebypro-

grammersandhardwaredesigners

whoarenotexpertsinlogicandso

mustprovideacomfbrtable,prob-

lem-specificenvironmentfor

developingformalproofs.

Awidevarietyofformalsys-

temsisofinteresttosystems

designers(operationalseman【ics,

lambda・calcuh,sequentcalbuli,

typetheories,firs仁andhigher-

orderlogics).Thetaskofimple-

mentingaproofdevelopmentenvi・

ronmentforagivenlogicisdaunt-

ing,andthereisconsiderable

duplicationbetweenimplementa-

tionsofdifferentlogics.Itisthere-

foredesirabletodevelopaunify-

ingtheoryofformalsystems血at

a皿OwsonetogiveacOnciSespeci・

ficationoftheobjectlogic.The

proofdevelopment・environmem

canthenbelogicindependent,

acceptingaspeci丘cationoflogic

tobeused.Thiseliminates,in

largemeasure,【heredundancy

betweenimplementations,andone

canrapidlyprototypesystemsfbra

varietyoflogics.A"logicalframe-

work"issuchaunifyingtheoryof

formalsystems;itprDvidesanota・

tionandacalculusforspecifying

logiCS.

Theproposersarecurrently

experimentingwithvarious

AUTOMATH-relatedtypetheo-

ries,withvariantsofChurch's

higher-orderlogicandwithagen-

eralsystemofoperationalseman・

ticsasaframeworkinwhichto

conductformalp【oofs.Oneaspect

oftheproposedresearchisto

understandtherelationships

amongthesesystems.ItapPears,

onpresentevidence,thatsome

formoftypedlambda-calculusisa

basiccomponentofsuchaframe-

wod(.AcommonpOintofimple・

mentationsistheirabilitytopro・

videtheuserwithproof-search

pr〈)cedures.Itisexpected.口latthe

experienoegainedinsuchendeav-

orswillbeamongthepIincipal

resultsofmeproposcdcollabora-

tion.Mostprototypesoftwareis

writteninML(afunctionalpro・

10

gramminglanguageoriented

towardssymboliccomputation).

Thiswnlenhancecollaboration

amongtheparticipants.Besides

scientificpublicadons,theexpect.

edresultisademonstrationoffea-

sibilityandusefUlnessof"develop-

ingcertifiedsoftwareinthelarge".

LOGICALFRAMEWORKSis

anESPRITBasicResearchAction,

andinvolvesmostlytwoINRIA

prOjects:
-theCROAPpr()jectatINRIA

SophiaisworkingontheUserof

logicalformalismsforthespecifi・

cationohhesemanticsofpro-

gramminglanguages.Thrr)ughthis

BasicResearchAction,the血eo-

reticalaspectsofthisfieldare

studiedaswellasthesettingupof

anelaborateinteractionsystemtO

buildandoperatemathematical

proofs(intcraction,tactics,semi・

automaticproofs).

-throughINRIA`sFORMEL

pr()ject,attentionisfbcussedonthe

constructioncalculusdesignedby

Th.CoquandandG.Huet.Thisis

ahigher-ordertypedlambda-calcu-

lus,including吐leso-caUeddepen-

denttypesthatarepractically

attracUve.1【smetatheoryisvery

rich,whichopensgoodprospects

fbrconcreteapplications.Aproto-

typealreadyexists,writtenin

CAML(INRIA'sMLdialect).It

includesamathematiCalvernacu-

larＬandprovidestheuserwimprて)・

gramextractionfrr)mproofsproce-

duresasweUaspar【ialprr)ofsyn-

thesisalgOrithrnS.AnOme噸arCh

direcUonfollowedbyPh.Le

Chenadecconsistsofinvestiga-

tionsconcemingtheproblemdual

toproofsynthesis:typeinference.

Inthesetworesearch甘ends,

numcrouspartialresultS,boththe-

oreticalandpraαica1,wimessme

practicalvalueofahighlyfbmal

apProachtopr〈)grammingacdvit)ら

PleasecentaCt:GerardHuct,

+3313963S511,

㎝ 山:huet@inria.fr

or:G山e5Knhn,

+3393657SOI,

cmeil:kahn@lriria.fr
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SEMAGRAPH

CWI・ESPRITBRAproject

SemaGraphconcemsthefOunda・

tionsofgraphrewritingＬtsmain

objectiveistodevelopknowledge

民1evanttothesemanticsandprag-

maticsofgeneralizedgraphrewriト

ing.Ourrathergeneralnotionof

graphrewritingtheoryextends

temrewmingnotionStOinclude

sharing,multiplenon-rootrewrit-

ingandexplicitcontrolofreduc-

donorder.Thesecanbeusedfor

opdmalizedreduction,sideef〒 どcts

andprocesscommunicationand

synchronization.Takentogether,

theseextensionsprovideapoten'

tiallyunifyingframeworkfora

varietyofmodelsofcompUtation,

including:functionallanguages,

logicallanguages,objecトori .ented

languages,andparaUelgeneraliza-

1ionsofimpcrativclanguages.A

computationalmodelbasedon

graphrewri目ngmightprovidethe

basisfora'commonvirtual

machine'tosuppOrtEuropeanwork

onvarioussymbolicandotherlan・

guages・

ParticipantsinScmaGraphare:

CWI(Amsterdam),ICL

(Manchester),ICST(London),the

UniversityofNijmegen,LIENS

(Pahs),andUEA(Norwich)(main

contractor).Thep,ojectwinbring

togetherparticipantsfromvarious

EurDpeanITprDgmmmesina凹it-

edattempttofurtherdevelop

Europeanfoundationalknowledge

aboutgraphrewriting.Industrial

participationatobserverlevelwill

aidinestablishingprioritiesfbr血e

variOusinves昼gaUons,andprovide

achamelviawhichrelevantresults

canberapidlyfedtoshortertem

㏄searchp向eCtS.

SemaGraphstanedJuly1,1989,

andwillcontinue衣)r30monms.It

wnlbringtogetherandenhance

㎞ow】edgein【hefollowinga陀as

ofgeneralizedgraph陀writingsys-

tcms(GGRS):品maldescriptions

:mdabstraαmodcls,relatingother

modelstoGGRS,controlling

reductionordcrandtyping,static



analysis,andefficiencyofnorrnal-

izinglambdagraphrcducers.

Byidentifyingthosercsults

whichcarryoverfromtheterm

worldtothegraphworld,andbya

betterunderstandingofthecon-

StraintSOnarulesyStemnecessary

forefficientimplementat'ion,

SemaGraphwillbeofdirectinter・

esttolargerESPRITIIprojects,

particularlythoseconcemedwith

generalandspecialpurpc)serewrit-

ingformulationsofbOthsymbOlic

andnumehcproblemsfbrparaliel

machines.

!打獺 蹴nWiU・m泊 明・
email=jwk@cwi.nl

TROPICS

CW仁TROPICSisan(indus・

trial)ESPRIT・llprojccl,aimcda1

【hcdcvclopmcnto「ahighpcrk)r・

manceparallelsystem「or{hc

of「icc.Thcprojcctiss【ructurcd

aroundcigh【subpr()jcc【sincluding

architec【ure,operatingsys【cm,

da【abascmanagcment,andlhc

constructionofanoff]ceapPlica-

tion,nre-usesandbuildsonthe

experiencegainedinseveral

ESPRIT'Iprojects

(415,302夕67,1588,28),andthe

PRISMAprojectfundedbythe

Dutchcomputerscienccstimula・

tionprDgrammeSPIN.

TheTROPICSconsortiumcon-

sistsoffivemainpartners:PhiUps,

01ivetti,Thomson,CAP-SESA,

andNixdorf.Theprojectstartedin

January1989andthefirstphase

endsinJune1990.CWIwinpar-

tlclpateasasubcontractorof

Philipswiththefbllowingactivi-

tieSl

・Designofadatamodclfor

complexo切ects.Inparticular,we

wiUextendtherelationalandNF2

modelstodealwithbothmuhト

mediaandcartographicobjectS .

.・Implemcntaproto【ypcqucry

pmcessorfbrthismodelontopof

【hePRISMAarchitecture,

-Consultandaid山epartncrsin

extendingthePRISMADBMS

architecturetoefficientiysupPort

thetwoapPlicationareasmcn-

tionedabove.

PteasecontaCt:MnninKersten,
+3,205924066,
ernail:mk@cwLnf

ToolUse-AnAdvanced

SupPortEnvironment

forMethod・Driven

DevelopmentandEvolution

ofPackagedSoftware

GMD-Thcprojcctaimsatpπ)-

vidingmeansf()ractiveassistance

inthedesign,implementationand

cvolutionofsoflware,

Thcundcrlyinghypolhesisfor

theguidanccofthisprqjeclis吐lat

suchanassis【anccshouldbc

obtaincdbydcscribingthcdcvcL

opmCf"o「sol'twこlrcinal'onnalizcd

B);ISUICrsuchthratthisdescriPtion

it:clrcこmbcmこtnipuiatcd,c .9.Ibr

dcscribiTiglhcdevciopmentofll

s.hghllylnodificdpicccof'sorい

warc.Thcdcvclopmcntol'sucha

fornali'Lcddcscriptionc皿orUybc

bascdonathoroughundcrslanding

andformaldefinitionofmethods

drivingtheprocessofsof【ware

constmctionfrom由efirstdescrip-

tlonwithinarrameworkofan

apPlicationoricn【edspecification

languagetothestagesofimple-

mentatlOn,use,andcondnucdevO-

lution,Theuscofaformalized

descriptionmustrelyontheexis-

tenceofanadvancedsuppoItenvi-

rDnment.冊issupPOrtenvirDnment

lntummustcomprisetOolsrelying

ontheunderstanding,acquisition,

representationandreuseofknowl-

edgeandconstraintsrelatedto

infbmationpmcessingtec㎞iques

depcndingongivenapplication

a爬asandontargetsystems.

Theprojec【issupPosed【opro-

videaprototypeenvirvnrnentcon-

talnmganadequateuserinterface

suppor【ingthcuscofthedevelop-

men日anguage,anunderlying

database,andase【oftoolssup-

portingthcwholcdevelopment

P「ocess.
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GMDisparticipatinginthe

tasksconcemcdwith口1edevelop-

mentofadevelopmentlanguage,a

supPortenvironmentandsupPort

fbrprogramdevelopment,

InadditiOntocontributingto

thecurrentdefinitionofDeva,

GMDhasdevelopedthefollowing

supPoπtoolssofar:

-Ageneratorfbrgraphicaluser

interfaces(G2F),

・atheoremproverforintuition-

isticlogic(TILT),

-atoolforsemi-automatic

complexityanalysis(COM-

PLEXA),

・anirnplemen【ationofthepro-

gramdeveloprnentmethodofD.

Smith(PROPER),

PteasecontaCt=StefanJilinichen,

t49721662210,

email:jaehn@kartsnＬhe.gmd.dbp.dc ,

gabriel@kartStuhe.gmd.dbp.de

RESEARCHACTIV|†IES

Semiconductordevices

CWI-Twotypesofsimulations

areofprimeimportanceforthe

developmemofsemiconductor

devices:'processmodehng'ofthe

diffUsionprocessesdeschbingthe

etchingprocesseswhichgivc山e

shapetothedevices,and'device

mOdelling'oftheeleαricf]eldand

theelectriccurrentsinsidethe

semiconductormateria1.Thissim-

ulationboilsdowntothesolution

ofasyste!nofthreecoupled,high-

lynon'1inearandterriblyscaled

ellipticpartialdifferentialequa・

tions.

Inviewofthecomingsub'

mlcrontechnologyi口sexpected

tlatthephysicalmodelshavetobe

extendedandthatthenumerical

prr)blenlsencounteredwiUbecor・

reSpOndinglyharder.Butevenwith

thepresentphysicalmode1,the

availablenumerica"echniquesa民

felttobeinadequa【e .Althoughin

11
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、
industryseveralsirnulationpro-

gramsareavailable,theapplied

methodsarenotyetsufficiently

K)bustandefficient.Thefeweffi-

cientprogramsareapPlicableonly

f()rsmalisub-classesoftheprob-

lems.ofinterest.Numericaltech-

niquesf()rthedevicemodelingare

currcntlystudicdinCWI's

NumericalMathematicsdepar卜

ment.Researchconcentrateson

fundamentalissues:discretization

methodsforsingularlyperturbed

problemsandmUltigridandadap-

tivemethodsforthenon-linear

algebraicequationsresultingfrom

thediscretization.

Closecontactsexistwith

PhilipsCFTCentreinEindhoven;

theresearchissupportedbythe

nationalinnovationprogramme

IOP.

Pleasecontact:HetHernker,
+31205924108;
email=pieth@cwLnl

EUROMAI「H

CWいEuroma【hstartcdupin

l987.Itisanintemationalpr()ject,

initiatedandmonitoredbythe

EuropeanMathematicalTrus【

undersupervisionoftheEuropean

MathematicalCouncil,andspon-

soredbytheEuropean

Commission.Theaimistosdmu-

latetheresearchpotentialof

Europeanmathematicians,bycre-

atinga陀searchenvironment,the

Euromathsystem,basedonmod-

erninforrnationtechnologyspecif-

icallyadaptedto口1eneedsofthe

mathematicalcommunity.CWIis

oneofthetechnicalparrnersinthe

pr〔)jectwithmainrespOnsibilityfbr

thefunctionaldesignofthe

Euromathsystem.

Facilitiesenvisagedare:elec-

tronicmailandconferencing,Pπ)-

ductionandmailingofmathemati-

caldocuments,mathematical

databaseswimdataonarticles

てpublishedortoappear),mathe-

maticianS(addresses,speciahsms,

etc.),coferences,meetings,work－
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shops,rcsearchfac口itiesandthcir

financialsupPor【,andotherfacili-

tiessuchasapossib|cintcgration

ofcomputeralgebrasystemsm

Euromath,Anumberofthcsc

faciliticsisalreadyavailablc,but

Euromathoffersthcminoncintc-

gratcdcomputcrcnvimnmcnし

DrivingforcebchindEuromam

was(andis)theDanishmathe-

maticianF.Tc)ps¢e,Atpresentl9

countrlespartlclpate,representlng

ap◎tentialof10.000researchcrsin

500centres.Therearealsocon-

tactswiththeUSAandEastem

Eurて)pe.

TheEuromathprojectisdueto

becompletedonDecember31,

1992.Du目ngthelast,operational

phasetheestablishmentofaper-

manentEuromathCentrefbrgen-

eralservicesisenvisaged.

ThefirstphaseofEuromath

endedonJunc30,1989.GMD,

INRIAandCWI,haveexpressed

theirgreatinterestinthesecond

phaseofthepr()ject,inparticular

becauseEuroma吐111wouldbethe

firstprojectinwhichalithreeinsti－

円tionsparticipate.ThedefinitiVe

decisionaboutfundingforthesec-

ondphasciscxpec【cdtobcmade

inSeptember.

PleasecorltaCt=StevenPernberton,

+31205924138,

㎝aU:steven@cwi.nl

NANA-NovelParallel

AlgorithmsForNewReal・

TimeVLSIArchitectures

INRIA・Themaintheme

addressedinthisESPRITBRA

projectisthedevelopmentof

novelparallelalgorithmsandreal-

timeVLSIarchitecturesformultト

dimensionalsignalprocessingand

theirintroductionincomputer-

aiqedsynthesisenvironments・

Theprojectisorientedtowards

thedeve】oprnentofcfficientmulti-

dimensionalsubsystemsneededin

applicationdomainssuchasvideo,

imageprocessing,robotics,radar,

SOnar,seismicprocessing,telecom－
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munication,factoryautornation,

vision,advancedprocesscontroL

biomcdicaltcchno|ogy,andsoon.

Themostimportamclassof

tcchniquesnecdcdinthcse

domainsarcalgcbraicandnumcri-

cahcchniquesrormulti'dimen-

sionalproblcmssuchas・1inearsys-

【cmsolving,1eastsquaressolution

ofoverdeteminedsystemsresu1ト

ingfrommeasurementdata,eigen-

orsingularvaluecOmputation,

finiteelementmodelling,coordト

natetransformationsinrobotics,

etc.

Theprojectwillstudyandpro・

posenovelalgorithmsforthese

techniques.Itwillthoroughly

investigatetheimplicationsof

thesealgorithmsonthechoiceof

processingarchitectures.Synthesis

strategiesfbrmakingpossiblethe

futuredesignofhigh-complexity

apPlicationsinmega・chiptech-

nologies,willbeanimportant

researchtopicofthepr()jecし

Theinstitutiorisinvolvedinthis

projectareIMEC(Leuven,

Belgium),theCatholicUniversity

ofLeuven(Belgium),Delft

University(TheNetherlands),

IMAG!TIM3(Grcnoble,Francc)

andIRISA-INRIA

France).

P]oasecontaCt:PatriceQu㊤lon,

+3396362000,

cmail:qvi川 。n@n「ia・fr

(Rennes,

RelaX-ReliableDistributed
ApPlicationsSupPorton
Unix

GMD-RelaXisasoftware

layerontopoftheUNIXkemel

thatprovidessystemsupportfor

reliabledistributedapplicationsin

formofageneralizedtransaction

mechanism.Itsfunctionalityis

availableasaprocedurelibrary

andrelievestheprogrammerof

dealingexplicitlywithconcurren-

cycontrolanderrorrecOveryin

eachdistHbutedapplication.The

transactionmechanismisisolated

inaserverandcooperateswithan



extcnsiblcsc【ofresourccman-

agcrswhichprovidcdif「crcnt

kindsofpcrsistcnt,sharablcda【a

(C・9・fileSyStCmS.ObjCCtmanagC-

mentsystcms,specializcd

databases).hisdcsigncdtosup-

portabroadrangcorapPlications

and【husincorporatcssignirlcant

cxtcnslonstothcconvcntional

t「ansactlonconccptuscdin

databasesystems,Thcsccxtcn-

slonsalmtomakctransactions

flexibleandcfficienttousc:thcy

compnseextendedncstingby

indepcndcn【rccovcryandsynchro-

nizationlevcls,fastrccoveryin

virtualmemory,possiblcsepara・

tionofthecompletionofatransac-

tiOnfromi.tscommitmenttoallow

efficientgroupcommitmcnt,prc-

maturereleaseofuncommitted

dataachievedbynon-strict}y2-

phaselocking.Dependcncics

bctwccntransactionsthatrcsult

fromthcuscof'uncornmittcddata

arerecordcdbythetransaction

mechanismandtakcnintoaccoun【

whentransactionscommitorabor【.

Theflcxibilityintroducedbythcseぐ
cxtenslonsmakestransactions

apPlicableasagcncralprogram-

mmgtoolrorrcliabledistributcd

applications.

Please。 。ntaetlReinholdKr69・r ,
+492241142322 ,
email:krocgeρgmdZi.uucp

STONE-AStructured
andOpenEnvironment

GMD-STONEisanEUREKA

projccttobui]daso「twarccngi・

nccrmgcnvlronmcn【(SEE)for

educationpurposes.「'Education"

meanssoftwareenginecringcducu・

tionaswellasenvironment

englnccnngcducation ,This

domainrequircsthatthccnviron-

mcntlsextremclysimplcandcasy

toleam,openforaquickintcgra-

tionofmethodsthatshallbe

taught,andwellstructuredinordcr

toteachenvirormentengineering ,

AtpresenttheSTONEparmcrs

havcstartcdwiththedctailcddcfi-

nitionofthedesiredenvironment

anditsinlcrfacestSTONEwillbc

dcvclopcdwith山ccontribu【ionof

FrcnchandGcmanparmcrs,Thc

Gcrmanpartncrss.tartcdthcirwprk

inMayl989.Thcscpamcrsarc

ForschungszcntrumInformatik,

Karlsruhe,FraunhoferGescllschaft

IITB,Karlsruhe,Gescilschaftftir

MathcmatikundDatenver'

arbcitungmbH,SanktAugustin

andKarlsruhc,Tcchnischc

UniversittitBcrlinandZcntrumftir

graphischeDatenvcrarbcitung,

Damstadt.OntheFrenchsidethc

proposcdparmersareAEROSPA-

TIALEandtheCentred'Etudesct

deRecherchesdeToulouse

(CERT).Theywillstartwiththeir

workitcmsbyOctobcr1989.

ThcGMDcontributesto

STONEintwoways.First,anum-

bcroftoolsarcdcvelopcdwhich

willsupPortrhemanagemcntof

softwarcdocuments,thcirvcrsions

andtheirinterrelationshipsina

multi・uscrcnviro㎜cn【.Secondly,

thcsupportcnvironmcntofthc

dcsignlanguageDEVA,whichis

dcvclopcdinthcToolUseproject,

willbcintcgratcdintotheSTONE

envlronmcnttoprovidearealistic

cdvcationofformalmethodsin

praCtlcc.

PlcaseCVI)tact:Hans.UlrichKobia|ka ,
†492241142446,

cmui]:k。bi@gmd'tiuucp

or;:MatthiasWcbcr、

†4V71|662236,

etnail:nick@9tndku.uucp

ExpertiseCentre

℃omputerAlgebra

getsofftoagoodstart

CWI-Astartingsubsidyof1.7

millionD「lwasallocatedbythe

DutchMinistryorEdu¢ationand

ScicnccinMarch,1989,tothe

cstablishmcntofanexpcrtisecen-

treforcomputeralgebra(CA)in

TheNetherlands.Thecentrewill

belocatedattheCentrumvoor
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WiskundeenInfomatica(CWI)

inAmsterdam,Scicn【ificmanagc-

rnentcomesunderthef()undation

Comp叫crAlgcbraNcdcrland

(CAN),sctuplas【Dcccmbcrl'or

thcbcnc「itandsupporto「rcscarch

anddcvclopmcminthcl'icldo「

computeralgebra.Similara山vト

【icswcrcalrcadydcvclopcdin

othercountrics,c.9.Frttnceand

Wcst-Germany,bccauscofIhc

increasingnumbcrofrcscarchcrs

andusersofCA,Thcrccxistsalso

alreadyforqui【esomctimca

Europcanorganization,SAME,

whichregularlyorganizcsin【cma,

tionalconfCrenccsonCAinc|osc

cooperationwi【hACM-SIGSAM.

Thesubsidy,gran【cdfbrapcri-

odofthrecycars(1989-1991),w田

beusedforthepurchascofcom'

putersand血eapPointmcntof[wo

staffmembers.Activiticswillcon-

ccntratconprocunngrc9.carchers

anduscrsacccsstoaccnlralcom-

puterspeciallydesigncdforCA-

software,andprovidingmcmwith

workstationsandsoftwarcby

meansorwhichthcycanutilizc

thisccmralfacilitythroughwcll-

functioningcommunications(in

山iscascSURFne【,【hcDu【chncト

workofdleOrganizationfbrCo・

operationinComputcrSupPOrrin

HigherEducationandRcscarch

SURF),

Mor℃over,theexpcrtiscccmrc

w川providescrviccsincluding

informationaboutCA・systems

(priceandtermsofdchvcry,

documentation,rcquircdhardware .

etc.),adviceonthcuscofthcsc

systems・andifnecessarycxpcrt

consul【ation.SeveralCA・systcms

wiUbecomcavailablcthrough【hc

SURF・network.A【 山cunivcrsity

o「Mjmcgcn,1cana'-uSun・4/280

wi[h32MBmainmcmorv-is

alreadyoperatingwitiliT)thcCAN

framcwork,Somcof【hcins〔allcd

programsareReducc,Maplc,

Mathematica,Macaulay,andLic ,

ACtivitieSalsoincludCUlcorgtmi・

zadonofmeetings,workshopsand

courses.

Plε邸ecomaα:ArjehCohen ,
+31205928020,

em亀 三1:marC@cwi.nl
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GMDBUysSUPRENUM
Supercomputer

GMD-SUPRENUM,thefirst

marketablesupercomputerdeve1-

opedintheFederalRepublicof

Gemany,wasboughtbyGMDat

apriceof21.5miodeutschmarks.

Thepurchasewasfinancedbythe

FedcralGovc .rnmentviaspccia}

fUnding.Thcscwerc山enewspre-

sentedbyProf.Dr.Gerhard

SeegmUUer,chairmanoftheexec・

utiveboardofGMD,andProf,pr.

UlrichTrottenberg,speakerofthe

SUPRENUMGmbHmanagemen【.

TheSUPRENUMsupercom・

puterwhichisabletodofivebil-

lionfloatingpointoperationsper

second(GFLOPS)w川beused

withintheso-calledH6chs卜

leistungsrechenzentrurn(super・

cOmputingcentre)operatedby

GMD,Kernforschungsanlage

(KFA)inJUIichundDeutsches

Elektronen・Synchrotron(DESY)

inHamburgtosolvescientific

problemsconsideredsofar皿solv-

ableduetothelackofsufficient

computingcapacity.Theseare

problemsofhighenergyphysics,

aerodynamicsandclimatologyon

theonehand,butalsoprDblemsof

chipdesignandfUndamentalques-

tionsofnumericalmathematicson

theother.TheSUPRENUMsuper-

computerdevelopedfbrusingnew

compu品gmethodswiUagainhelp

todevelopnewcompudngmeth-

ods.SinceGMDcontinuesto

advancetheSUPRENUMconcept,

thesupercomputerwillalsobe

usedtodesignitsownsuccessor

model、

SUPRENUMGmbHhopesthat

morethanhalfadozen

SUPRENUMsystemswillbe

ins【alledintheGeman-speaking

areabytheendof1990.Thisisa

greatlotifoneconsidersthata

totalnumberofonly23supercom-

putershavebeeninstalledinthe

FederalRepublicofGemanydur・

ingthelast15years.

In1990SUPRENUMGmbH

WillintenSif＼itSaCtiVitieSOn廿le

Eurて)peanandextra・Europeanmar－
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kets.The.firstinstallationthereis

expectedfbr1991.Theactivitiesof

SUPRENUMGmbHwiUhowever

notberestrictedtouniversitiesand

publiclyfUndedresearch,butwill

alsobedirectedtowardsindustry.

Itishopedtosellthefirst

SUPRENUMcornputerinthe

industrialsectorinl990/91.On

mediumterm,SUPRENUM

GmbHin【endstosclleverysecond

supcrcomputertoindustry.Thus,

SUPRENUMwillcompeteonthis

ma.rketwithAmericanand

Japanesemanufacturers,

Someweeksago,the

CommissionoftheEuropean

CommunitiesapProvedthe

researchprx)jectGenesistobecon-

ductcdjointlybyseveralMember

States,Thisproject,whichisto

focusthedeveloprnenteffortsof

theparticipatingMembCrStates

andinstitutionsonapowerful

supercomputer,ismainlybasedon

theSUPRENUMconceptwhichis

thusrecognizedonaEuropean

basis.Therefore,theworkon

GenesisandthatonSUPRENUM

2willbenefitfromeachothet

Pleasecontaet=RolandV61pe1,

+492241142226

㎝aiL～belpe|&kmx.8md.dbp.de

lNTERNATIONALRELATIONS

AgreementwithColumbia
University

INRIA・Anagreementwas

signedonMarchl7,1989between

INRIAandtheCenterfor

Telecom'municationReSearchat

ColumbiaUnversity.Theaimof

thisagreementistofurther-the

developmentofcooperation

between由etworesearchinstitU-

tionsininfOrmationprOcesSing

technologiesandtelecommunica－
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dons.Thisag陀ementencompass-

es:

-exchangeofresearchers ,

-exchangeofscientificpublica－

目ons,

-jomtsemlna岱
,

-exchangeofsoftwarefor

researchpurposesforthenext

threeyearsin山efbUowingareas:

imageandspeechprocessing,par-

allelanddistributedalgor"hms,

VLSIsysterns,artificialintellト

gence,modeUingandperfomance

evalua【ion,integratedcOmm皿ica-

tionnetworks,communicationpro・

tocols,numericalandsymbolic

software,andcomputationalcom-

Ple)dty.

Pleasecontact:H61eneGans,

+33139635229,

㎝aU:helene@bdblues.altainfr

Europeandeputies
atSophiaAntipolis

INRIA-Adelegatiohofthir【y

Europeandeputies,[edbyMr.

Adam,Vice-Presidentofthe

CommissionfbrEnergy,Research

andTechnology,visitedINRIA●

SophiaAntipolisonMar℃h21st..

Mr.P.Bemhard,di民ctorofthe

institute,gaveapresentationofthe

institute,itSintemational(particu-

larlyEuropean)coo.perative

e脆r岱,aswell .asitsmainindustri-

alcontacts.

Thenfbllowedthepresenta口on

ofsoftwaredevelopedbytwonew

companieslocatedinSophia'

Antipolisandfoundedby

researchers:ISTAR,createdby

LaurentRenouard,whorecently

wrotehisthesiswhileworkingin

theprojectPASTIS(INRIA-

SophiaAntipolis)andbyother

membersofPASTIS;andSOPHI－

ATEC,cofoundedby

Miranda,professorat

University.

MeasecontnCt:Pie而Bernhard,

†3393657878,

emai1:bernhard@rnirsa.inria.fr

Serge

Nice



Visitofscientific

counselorsWest・Germany

andFrance

EVENTS

CWI-Intheframeworl(ofthe

GMD'INRIA-CWIcooperation,

thescientificcounselorsofthe

FederalRepublicofGerTnany,Mr.

H.vonGraevenitz,andofFran㏄,

prof.M.Girod,visitedCWIon

March9.Theywereinformed

aboutCWI'ssciencepolicyin

genera1,andtheco・operationwith

GMDandINRIAinparticular,and

attendedsomedemonstrationsof

ongoingresearchinthefieldof

computergraphics,distributedsys-

temsandcryptography.Themeet-

ingwasalsoattendedbyMr.E.

Schenl(oftheNetherlandsorgani-

zationforscientificrcsearch

(NWO),CWI'smainsponsonMr.

SchenkisresponsiblefbrNWO's

internatiOnalrelatiOnS.

Ple"econtaCt:HenkNieland,

+3t205924092.

emait=hen㎞@cwLnl

VisitofProf.Meng
fromTaiwan

CWI-Prof.Hsien-Chung

Meng,memberoftheNational

ScienceCouncilofTaiwanand

directorofitsFrankfur卜based

EuropeanOmce,visitedinthe

middleofMarchanumberof

researchinstitutesinThe

Netherlands,amongwhichCWI.

Purposeof由evisi【wastoexplo元

possibilitiesforcontactsand

exchangesbetweenTaiwanand

TheNetherlands.

Please◎on匂1ct:HenkNieland,

+31205924092,

em岨:hmkn@cwi.n1

Secondlnternational
ConferenceonJapanese
lnformationinScience,
TechnologyandCommerce

GMD-FmmOctober23to25,

1989,GMDwillorganizeaninter・

nationalconferenceonvarious

aspectsofJapaneseInfbmationin

Science,Technologyand

Commer㏄.Theconferencewillbe

heldat血enewJapanese-Geman

Centrein'Berlin.

Theconferencewillbespon-

soredbyfUrtherorganizationsin

thcFederalRcpublicofGermany,

GreatBritain,由eUSAandJapan.

Morethan50papersonthefbur

mainsubjectshavebeenreceived

sofar,i。e.ongeneralproblemsof

informationflow,newinformation

abOutinformationsources,stateof

theartofanalysisandservicesas

wellascontributionstoovercom.

ingthelanguagebarrier、

Plcase◎ontaCt:[lieterMdnch,

+492241142271,

ernai1=m㏄nch@kmx.gmd.dbp.de

France・Japansymposium

INRIA-Dr.Iwatafromthe

ICOTInstitutehasrecentlyvisited

INRIAandme【w曲LaurentKott

at吐1eINRIAResearchCenterin

Renncs.Theyorganizetogether

thenextFran㏄ －Japansymposium

whichisgoingtotakeplace

November15-16・170nIzu

Peninsulaσapan)、

Thechairpersonsofthissym-

posiuma「eLauren【1(ott(1ト1】RIA)

andKazuhiroFuchi(ICOT).The

majorareasofthismeetingwiUbe:

・parallellanguagesandtheir

semanOCS,

-alllanguagesandarchitecture
,

・softwarescienceandengト

・neenng,

-allapPlications(includingnaト

urallanguagcprr)ccssing),
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－autornateddeductionandsym-

bOliccomputation.'

Ple85econ巳c1:H41邑neGan3,

+33139635229,

㎝ ●U:heleneぐi)bdblue5』ltaiLfr

ConferenceonVeryLarge
Databases

CWI-TheFifteenth

㎞te「nationalConferenceonVery

La㎎eDataBases,VLDB89,was

heldonAugust22-25,1989,in

Amsterdam.Therewere500par・

dcipants.ThepnDgrammeincluded

atutorialpartwithfivcwell－

㎞ownspeakers:C.J.Date(The

fbreignkeySaga),K.RApt(Top

downversusbottomupcomputing

indeductivedatabases),G.M,

NijSsen(Aneffective.design

methodfbrrelationaldatabases),

S.B.Zdonik(Researchdirections

ino切ec卜orienteddatabases)and

M.LBrodieandJ.Mylopoulos

(lntegradngAIanddatabasctcch-

nologies).Thekey・notespeech

wasgivenbyHerveGallaire,

di爬ctoroftheEunDpeanComputcr

IndustryResearchCentr℃.

Thefbllowingtopics .werecov・

ered:10gic,deducdveandtemporal

databases;dependencythcoryand

integrityenforcemem;o切ec卜ori・

entedandextensibledatabases;

engineering-,design-,andmuhi'

mediadatabases;querylanguages

andqueryopdmization;storage

management;databasemachines;

anddistributedsystems.・

Measecontaとt:MartinKers【en,

+3t205924066,

ern・il:rnk@cwi.nl

WorkshoponStereology&
SpatialStatistics,
StochasticGeometryand
lmageAnalysis

CWI-Aninternationalwork.

shoponStereology,S【ochas匡ic

GeornetryandImageAnalysiswas

heldatCWIon10・ 】2Scptcmbcr ,
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】989.Thismeetingwasthefifthin

aseriesini【iatedat山eUniversity

ofAarhus(Dcnmark)in1981and

heldsubsequen【lyinBath(UK)

andBeme(Switzerland).These

workshopsareorganizedasa

f()rumforspecialists(apPIiedand

theoretical)todiscussnewdevel-

opmentsinthethreefields.

Specialthemesforthismeeting

were:non'uniformsampling

designsinstereologyandimage

analysis,markedpointprocess

modelsofimagesandspatialdata,

andmathematicalmorphology

fromaltemativeviewpoints(alge・

braicformulations,statisticalmod-

els),Alsoseveraldemonstrations

ofsoftwareforimageprocessing

andspatialdataanalysiswere

given.

Anumbcrordistinguishcd

rescarchersfromabroadgavea

talkaいhcworkshop,including

R.E.Miles(Canberra)andJ.

Mcckc(Jcna),worldauthodtieson

s【ochas【icgeometry.Researchers

acnvelnlmagcproqcsslngwcrc

alsostronglyreprcsented,thc

ficldsincludingstochasticimage

modclhng(B.D.Riplcy(Glasgow),

PJ.Digglc(Lancastcr),C.

Jcnnison(Bath))andmorphology

(mcmbcrsorthcFomainCblcau

group,C.Ronsc(Philips,

Brusscls)),

PlcaseconlaCt;AdrianBaddeiey,

+31205924039L

cmail:adrianb@cwi、nl.

Secondlnternational

㍑ 艦Sy、t,ms

GMD-Dcsignandimplemen-

tationofprotocoltestsystemsis

thesubjectofaworkshoptObe

heldfromOctober3to6,1989in
'Berlin

.Expertsfromresearchand

practicewillbeableto、obtain

infomationaboutnewmethods

andtec㎞iquesofprotocoltesting

insystemssuchasOSI,ISDNand

IBCN.

Availabletesttoolswillbepre-

sented,possiblefuturedevelop－

16

mentsandapPlicationsoftesttools

willbediscussed.Theworkshopis

organizedbytheGMDRcsearch

CenterforOpenCommunication

SystemsinBerlinandthe

EuropeanCenterforNctwork

ResearchofIBMincoopcration

withtheCommittee60fthe

InternationalFederationfor

Infく)rTnationProcessing.

Pleasecon【ac【:JandeMeer,

+493025499239.

emaU=jdm@fokus・berlin・gmd・dbp・de

Summercourse
onconstructivemethods
infraCtalgeOmetry

CWI-BascdonMichael

Barnsley'srecentbook'Fractals

everywhere'(AcademicPress

l988),thiscourse-hcldattheend

ofJuncatCWIf()r80participants-

consideredinparticular【wo

aspectsoffractalgcometry:itcra-

[ivcconstructionoffractals,and

tcchniquesforapProximating

givcnimagesbyfractals.Thc

courscwasgivcnonarathcrelc-

mcmarylcvc|andtrca【cdsubjccLs

asmcmcspaccs,contractlons.con・

s【ruclionoffrac【als,chao【ic

dynamicson「ractals,fract:1

dimcnsions,fractalinterpolation

andmcusurcg.onfrac【als.

PleascoonlaCt:MarcclZwaan,

+3|205928020cスt.34,

emaiLzwaan@CW{.nl

or:H螂Hcestc由cck,

+31205928020ext.31、

cmail=hces@cw{,nl

lntelligentCADworkshop

CWI・Thirty・fiveparticipants

fromelevencountriesattendedthe

thirdEurographicsworkshopon

IntelligentCAD,heldonApril3-7,

1989,atHotelOpduinpnthe

islandofTexel,TheNetherlands.

Theworkshopthemewas
"PracticalExperienceand

Evaluation"andcoveredthefol『

】owingtopics:designprocess,sys－
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temarchitccture,1anguages,gco-

mctricreasoning,anduscrinter-

faces.Thedesignprocesswas

trcatcdtheoreticallyinalogical

andapsychologicalapproach,and

morepracticallyusingProduc【

modellingasabasis.Discussions

onsys【emarchitectureincluded

databasemanipulation,constraint

propagationandtheapplica【ionof

ahistorymechanism.Thesession

aboutlanguagestreatedIDDL-a

programminglanguagedesigned

fbrICADsystems',aswel[asa

logicalandgraphicallanguagefbr

rcpresentingCADknowledgc.For

geometricreasoning,thevalueof

constralntpl℃pagatlonwasrecog・

nized.Conceminguserinterfaces

fbrICAD,itbecameclearthatalo匡

ofbasicresearchstillhastobc

donc.

Aselectionfromthepapcrs

presentedwillbepublishedby

SpringcrVerlagas"Intelligcnt

CADSystems3-Practical

ExpcrienceandEva]uation"(edi-

tors:PJ、W.tenHagenandP.J.

Veerkamp)intheEurographics

Seminarser{cs.Organizcrsofthe

ncxtworkshop(lastweckofApril,

1990)arcj.'PBa【1hesandK.EI

DahshanofthcUnivcrsit6de

Tcchno|ogicdcCompibgnc,D6pt.

dcG6nicIn「o[maliquc,C.NR.S.

UA817,BP233,60206COM・

PIEGNEC(三dcx,

PlcusceOtitaCt:PaulVeerkamp,
+3t205924|44,
email:pauljan@cwi.nl

GMDForum"Expert'
Systemsforlndustry
andScience"

GMD・FromJune7to9,1989,

theGMDinSanktAugustinhelda

forumprcsentingthemost

advancedindustrialexpertsystem

developmentstointerestedpeople

fromindustryandscience.The

systemrangereachedfromsys.

temsforspeechrecognitionvia

configurationandautomatization

systemstoexpertSystemsforvehi-

cleoptimizationinthewindtUn一



nehThepresentcdsystemsorigト

natedfrt)mVW,Siemens,Hewlett-

Packard,InfOdasandfromthe

Researchlnstituteof【heGeπnan

BundesposしThechoiceofthesys・

temrefiectedanimportan【new

developmenttrendtowardstechni-

caいaskautomatization,espcdially

inconstructionandconnguration,

Theforumhasshownlhedcvc[op・

men口eadoftechnicalexpcrtsys-

temsoverbusinessorotherexpen

systems、

PlcasecontaCt:DietrichWllke,

+49224日42697,

emai1:w山(e@krnx,gmd.dbp.de

CAR-ComputerAided
Routing

CWI・CAR(ComputerAided

Routing)lsaninteractivesoftware

packagewhichhasbeendeveloped

atCWIduringtheyearsl985-

1988asatooltosupportphysical

dis【ributionmanagement.CAR

enablestheusertoconstructeco_

nomicalvehicleroutesandsched-

ulesinasimplcway.Duringthe

designanddevclopmentofCAR

【heco-operationandfecdback

fromthc'Dutchroadtransportation

companyVanGcnd&Loos(a"he

sametimethefirstuser)wasindis・

pcnsable.AtpresentCARismar-

kctcdbythcDutchlogisticscom-

panyLogion.

1NOUSTRiALTRANSI=ER

PLATO-GateAssignment・

atSchipholAirport

CWI-SomesOOaircraftlaridat

Schipholcveryday,theystay'for

givenperiodsanddepartagain,

TheCornplexlogisticsattheair-

porthaveamajorinfluenceon

economicviability,withaircraft

locationdurings()journplayinga

crucialrole.Between1986and

1988,CWIhelpcddevelopaplan-

ningsystemfbrtheseasonalplan・

ningofaircraft-standallocationat

SchipholAirport、Itisanintcrac-

tivesystcm,f()rmulatedmathcma{・

icallyasanintcrvalschcduling

problemorarcsourccconstrained

schedulingproblcm.Forthctime

bcingitusesonlyasimplchcuris・

【ic(priorityrulc).Thcsystcm,

narnedPLATO(aDutchacronym),

consistsoradatamodulc,dcvcl-

opedbyateamofSchiphol

Airport,andaplanningmodvlc,

forwhichCWIbcarsrespOnsibili-

ty・Presentlyasystemf{)rthedaily

plamingisbeingdeveloped,

Plcasccontact:ManjnSavclsbergh,
+31205924119,
ernall:manin@cwi.nl

Pleasecontact:EenLa8ewc8舌
+31205924091,

em8U=18gew68@cwi.n1

OVerloadcontrol

CWI-TheteamofJ.H.van

SchuppenandP.R.d、eWaalis

studyingoverloadcontrolprob-

lemsfbrcommunicationsystemS.

Incaseofoverloadatatelephone

exchange,thedelayscauseangry

reactionsofcustomersandresult

inadecreaseoftheeffective

throughputoftheexchangeto

unacceptablelowlevels,Therefbre

accesscontrolalgOrithmsmustbe

uscdwhicharesufficientlyrobus【

tobeeffcctivea【severallevelsof

overload.Theapproachtothis

problcmisbascdonstochastic

controithcoryandqucucingthco-

「y・

Thisrcscarchisfinanciallysup-

portcdbythcStichtingvoordc

TcchnischeWctenschappcn

(TcchnologyFoundation),agov-

ernmcntagcncywhichtrieslo

promoteco-opcrationbclwecnaca-

dcmicinstitutesandindus【 ワ.The

projectrunsforaperiodof4years

untilJanuary,1990,

・Knowledgetransferispromot-

edinseveralways.Theprojecthas

anadvisorycommitteewhich
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meetstwiceayearwith

researchersfromthecompanies

PhilipsTelecommunicationand

DataSystemsNederlandB.V,and

AT&TNetworkSystems

㎞temational,andfromthenation-

ahelephonecompanyπrandits

mainlaboratory,theDr.Neher

Laboratorium.The【askofthc

committeeistoassisHher℃scarch

teamandhelpitwithmakingthc

陀sultsuse和Ifbrpractice.During

血eprqlectfrequentcontactswcrc

maintainedwiththecompanics

mentioned,

Atwo-monthvisitofPc【crde

WaaltotheINRIACentreSophia

Antipolisforco-opera【ionwi血Ph,

Nainhasbeenbeneficialtothc

investigation,ThisvisitfUndedin

theframeworkoftheseparalc

twinningProgrammcbc【wccn

INRIAandCWL

Metsecontact=JtnvanSdhuppen,

†3120S924085,

ernail:schuppen@cwi.nl

LE・LISP

INRIA-Since1987,theLE-

LISPclubbringstogethersoftware

housesandcomputermanufactur-

ersinvolvedinLE・LISPThclas【

meetmgsPOintedouuhecvolu【ion

ofthenormalizationandthcquali-

tyandquantityofthedifrusionsin

Franceandabroad,Thcnumbcror

riCenCeSiSinCreaSingSigni【iCaritly

yearafterycar.INRIAhassigncd

morethantwentyprovisionsof

LE-LISPonthemachincs「or

whichINRIAdidtheports(VAX! .

UNIX,SUN3andSEQUENT).'

Version160fLE-LISPshould

appcarinOctobcr,Thckcrnclo「

由isncwvcrsionwiUbcthcs.tart-

ingpoin【ofthcEurckaprojcα

ELSY(EuropeanLispSYstcm)'

whichbringslogethcrCRIL ,

BULL,ILOGandGMD:

P恒8"contＬc1=LＬureReinh8rt.

+33139635416,

㎝ ●U:reinhart@inria.iハri禽.fr
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SPHINXCIubcreated

INRIA-TheSPHrNXsoftware

wasdevelopedbytheSCORE

teamatINRIARocquencourt.The

aimofthissystemistohelpthe

simulationofrealtimeprDtocols、It

isbasedonan"evenトdriven"sim-

ulationkemel.Thissoftwarewi11,

inthenearfUture,beindustrialized

andcommercializedbyaFrench

company・

Inparallel,INRIAhascreated

theSPHINXclub,composedof

universiUesandresearchinstitutes,

tocoordinateしhecondi【ionsofthe

licencesandthedevelopmentsto

bedoneonSPHINX.Presidentof

theclubisPRolin,whowasa

researcheratINRIAandisnow

professorattheENSTA.Thefirst

meetingtookplaceonJune21at

INRIARocquencourt.

opmentofafloatingpointvector

processor(PVF)whichconsider-

ablyincreases由eperfbmanceof

theBULLDPX1000wodくstation

inthefioatingpointmode.This

processorisnowcommercialized

byGIPSISA.

Pleaseoon迫c1;AlainLidhnewsky,

+33139635511,

emaU;Uch@inria.inri息.fr

J.A.Bergstra(Universityof

Amsterdam),D.S.Scott(Camegie-

MellonUniversity,Pittsburgh).

W.P.deRoever(Universityof

Eindhoven)andE.・R.O】derog

(UniversityofKieD,Sincel973

DeBakkerisalsoprofessoror

computerscienceattheFree

UniversityofAmsterdam,

lNRIA・Visit

Pl巴8secontaCt:しaureReir∧art,

+33139635416,

email=reinhar@inri●.inria.fr

LIFEINTHEINSTlTUTES

CollaborationwithCRAY
Research'

INRIA・INRIAandCRAY

Researchsignedat【hebeginning

ofl989acollabOrationagreement

concerning.thedevelopmentof

optimizationtec㎞iquesfbrvector-

izcdprograms.Thesetechniques

wiUaUowgainsofmorethan50%

intheprogramkemels,Theywill

becxtendedtotheCRAY3

machines.

Symposiuminhonourof
PletJ.vanderHouwen

CWI-Prof.Pietvander

Houwen,headofthedepar'tmen【of

NurnericalMathematics,joined

CWI25yearsago.Thisfactwas

celebratedwithasyrnposiurnon

thetherne℃onstructionofstable

numericalmethodsfbrdifferential

andihtegralequations'.Speakers

includedH.Brunner(Memorial

UniversityofNewfoundland),

ThJ.Dekker(Universityof

Amsterdam),M.N.Spijker

(UniversityofLeiden),andJ.G.

VerwerandB.PSommeijer(both

CWI).Since1975Vander

Houwenisalsoprofessorof

numericalmathematicsandcom-

puterscienceattheUniversityof

Amstcrdam.

INRIA-Adelegationofthirty

RPRdeputies,leadbyMr.Jacques

ChiracandMr.AlainDevaquet,

visitedINRIA・SophiaAntipOlis

onMarch31st.Afterageneralpre・

sentationofINRIAandits

researchunitinSoph▲a-AntipOlis,

theyvisitedtheRobotics

Laboratory,whereMr.Jean'Danicl

Boissonnat,1eaderofthePRISME

project,explainedthescicntific

objectivesandtheaccomplish・

mentsofhisproject.

Ptcasccc)n【nct:Alainしichncwsky,

十3113り6355H,

erTlai1=|ic㎡Pir)ria_;,1ris,fr Symposiuminhonourof

Jaco.W.deBakker

INRIA・GIPSISA

collaboration

INRIA'-A.Lichnewsky'spro-

jecthascollaboratedwiththe

PublicandIndustrialGroup
"GIPSISM90"andthenwiththe

companyGH)SISAfbrthedeveト

CWI-Prof,jacodeBakkcr,

hcadof由cdcpartmcn【ofSoftwarc

T、chnolρgy,joincdCWI25ycars

ago.Thisfactwascelebratedwith

asymposiumunderthe山1ピ25

yearsofsemantics'.Speakers

includedJ.V.Tucker(Universityof

Leeds),A.Nijholt(Universityof

Twente),P.America(Philips

ResearchLaboratoriesEindhoven),
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PEOPLε...

GMD・Prof.RaduPopescu・

ZeletinhasbccnappOintcdhcadof

theGMDResearchCenterfor

OpenCommunicationSysterns

(FOKUS),inBerlin、 ㎞ 血isfUnc-

tionheissuccessortoPror.Karl

Zander.Prof.DnRaduPopescu・

ZeletinwasalsoapPOintcdprofcs-

sorfbropencommunica【ionsys・

temsattheTechnicalUniversityof

Berlin.

GMD-Dr.StenmJtihnichen,

headoftheGMDResearchGroup

forProgramStructures,was

appointedprofessorbythe

UniversityofKarlsruhe.Jat'michen

fc)cusseshisworkonIeachingand

rescarchinthefieldofprogram

structuresanddataorganization.

GMD-Dr.HansMartin

Wacker,'formerlyheadofthc

HauptabteilungZcntrale

DatenverarbeitungdcrDeutschen

ForschungsanstaltfUrLuft-und

Raumfahrt,wasappOintcdhcador

theGMDInstitutcfor

ComputationalInfrastructurcson

May2,1989,

CWI-Prof.JacodeBakker,

headofthedepartrnentofSoftware

technology,hasbeenelecteda

memberoftheRoyalNetherlands

AcademyofArtsandSciences.De

Bakker'srcsearchconcentrateson

thesemanticsofprogramminglan-

guages・

CWI-KoAnthonisse,

researcherintheDepartmentof

OperationsRcsearch,Statistics,
andSystemTheory,andassociated

withCWIsince1961,leftonApril

1,1989,fbraconsultancypOsition

inindustry.AtCWIhemainly

workedoncombinatorialoptimiza-

tionprDblemsanddecisionsuppOrt

systems.

CWI-Prof.JanKarel

Lenstra,headofthcDepar'trnent

ofOpcrationsResearch,Statistics,

andSyslemTheory,lef【CWIon

Julyl,1989,toacceptaprofessor'

shipinMathematics,inparticular

OptimizationandPlanning,atthe

TcchnicalUniversityof

Eindhoven.Hcissucceededby

OnnoBoxma,whowasaproject

lcudcrinthedcpartmcnt.Lcnstra,

mcmbcrorawcll・knownfamilyor

Dutchmathcmaticians,camcto

workatCWIin1969.

INRIA-Theselectioncommiト

teefbrtheattribution6ffbreign

fellowshipshasmetatINRIAon

the29thofMay.42candidates

applied,15wereselectedand

obtainedafellowshiptospcnda

researchstayinafbreignlaborato・

ry.12winstayinNorthAmedca

(USAandCanada),1inJapanand

2inGreatBritain.

GMD-Dr.EikeBest,mcmbcr

ofthcGMDInstitutefor

Founda【ionsoflnformation

Tcchnology,wasappOintedprofcs-

sorfortheoreticalinformaticsby

theUniversityofHildesheim.Best

fc)cusseshisworkonresearchand

teachinginthefieldsofformal

semanticS,PetrinetsandcOncur・

「ency・

GMD・Ernst・Joachim

FreiherrvonLedebur,advisoron

internationalaffairsofGMD,has

retiredforagereasons.Before

.joiningGMD,Freiherrvon

Ledeburwasworkinginthefield

oftechnicalinformationforthe

Gesellschaftftirinformationund

Dokurnentation.

INRIA・BernardLorho,prr)'

fcssoratOrl6ansUniversityand

ScientificHeadoftheproject
"LanguagcsandTranslation"at

INRIAhasbecnappointed

DircctoroftheCentcrofINRIA

Rocquencourt.

INRIA'MauriceRobin,f()r-

mcr[yViceDircctorofINRIA,has

beenapPOintedrespOnsibleofthe

DepartmentofMathematicsand

InformationTechnologyatthe

FrenchMinistryforResearchand

Technology.

INRIA-PatrickValduriez
camebackfromtheUSAwherehe
stayedfouryearsatMCC-
Austin.FrornSeptemberlstheis
ScientificHeadoftheproject
SABRE.

一297一
19



、

.

.

.

PrintedinFrance

byIns〔itutNationaldelaRechercheenlnfomatiqueetenAutomatique

November1989

一298一



2関 連資料2(購 入資料)

299一

 

4



海外調査 購入資料 覧
No 書名(英 文) 著者 名 、

1 Knowledge-BasedTutoring WilliamJ.Clancey

2 CORPORATEIMAGINATIONPLUS JamesF.Bandrowski

3 ComputerandTheMIND PhilipN.Johnson-Laird

4 THEPERsuAsIvEEDGE MyiesMartel,PH.D.

5 USINGCOMPUTERS RaymondS.Nickerson

6 HOWTOSPEAKLIKEAPRO LeonFletcher

7 TheMEDIALAB StewartBrand

8 MadeinA皿erica MichaeiL.Dertouzos他

9 ComputerEnvironmentsforChildren CynthiaSolomon

10 MindoverMachine HubertL.Dreyfus他

11 EDUCATIONALCOMPUTING EileenScanlon他

12 RESEARCHMETHODSinEDUCATION LouisCohen他

13 INTERVIEWINGINEDUCATIONALRESEARCH JanetPowney他

14 RESEARCHandTEACHER GrshsmHitchcock他

15 TheVOCATIONofaTEACHER WayneC.Booth

16 TEACHINGandLEARNINGwithCOMPUTERS BarryHeermann

17 COMPUTERSandEDUCATION CharlesS.Whit他

18 LEARNINGandTEACHINGwithCOMPUTERS

(ARTIFICIALINTELLIGENCEINEDUCATION)
TimO'Shea他

19 MULTI-MEDIACOMPUTERASSISTEDLEARNING PhilipBarker
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