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"INTRODUCTORY TUTORIAL FOR TOPS-20

CS-100 level courses, Fall 1981

This document is aimed at the student who has never before used a Tops-20 computer.

This tutorial has been Computer typeset by the Scribe documemt preparation system. Last
updated on 3 September 1981 at 12.02
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ABOUT THIS DOCUMENT

This document is an introductory tutorial to the Tops~20 computers at Carnegie-Mellon
University. The computer we will be using for this course is Tops—D and Tops-E You
must use Tops-D or Tops—-E for these tutorials even if you have access 1o other
machines.

The document is intended to be used both as a tutorial and as a reference. The due
date for each lesson will be announced in class by your instructor. The self-test at the
end of each lesson will be graded. After the lessons are a number of appendices
containing useful information. :

First, take the lesson with you to a quiet place and look over it Review its contents,
and familiarize yourself with the language. Then. go to the terminal room, sit down at a
terminal attached to the Tops—D or E system, and follow the lesson

There are various places in the lesson where you may have questions. On the lesson,
boldly indicate your questions. Also, please write down any comments you might have
about these lessons. Your questions and comments will be doubly helpful In addition to
providing information you need, they will help improve future editions of the .lesson

Whean youre done, take the self-test at the back of the lesson. You are encauraged to
try out additional things at the terminal to figure out the answers.

You must hand in the self-test at the end. You can also wrn in your lesson if you have
any questions or comments concerning what you have learned. These will be returned to

you after the self—test has been graded. .

Remember that your final grade in this course is determined solely by the Mastery
Exam. The grades that you receive on assignments are intended to glve you feedback
on how well you are progressing towards the Mastery Exam.

Blzo(s) % % 4 B
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1. THE TOPS-20 EXEC

1.1 Introduction -

The Computer Center's terminal rooms are in ScH 5200 and 5201. ScH 5201 can only
be entered by using the doorway located on the left side of ScH $200. At the far end
of ScH 5200 is the tutor and User Consuitant's office. Should you have a problem
concerning the operation of the terminal or printer, the consultant is there to help you. 'If
you have any problems or questions concerning either Pascal or Fortran, the consultant will
not help you . For these types of problems and questions you must see the tutors.
Also, appointments for tutoring can be made in ScH 8203 for those of you who
‘experience major difficulty or problems.  The times the tor and User Consultants office
is open will be posted on the doorway, but generally, tutors will be there most of the day.
The time that ScH 6203 is open will be posted on the bulletin board next to it

1.2 Purpcse

'

The purpose of this assignment is to familiarize yourself with the termimal  Youll learn
how to log in and log out, how to type files (on your terminall and print them (at the ling
printer), how to find out which files are in your directory. how to get your own copy of
files in other people's directories. and how to delete files when you're done using them.

To do this assignment, sit down at a terminal connected 1o the Tops—-D computer, and
follow the lesson given below. As you enter ScH 5200 the first two rows of terminais
to your right are Tops-B and Tops-C. Do not use these terminals. The other five rows of
terminals are Tops-D/E. and are there for your use. You may also use the terminals
loacated on the.left half of ScH 5201, since they are connected to the Tops-D/E system.

M28 <A X" © § H
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Goals

The

includes algorithm development, correciness, and implementation in Pascal
able 1o design, code, debug. execule and document solutions lo simple problems.

INTRODUCTION TO COMPUTING B SYLLABUS

Fall 1981

goal of the course is lo provide an introduction to programming for the student.

experience with computing or computers is assumed or needed.

Course Structure

Lectures Lectures will be on Tuesday and Thursday of the normal week. These will
bc lo a large number of students. The topics for each lecture are as indicaled in
your detailed course oulline.

Recitation Each student is signed up for a single recilalion each week. Here
students are expected o be prepared to presenl solutions lo homework. ask queslions,
or take quizzes. Malerial for which the student is held responsible is noted on the
delailed course oculline. :

Grading

Mastery Exam A stdenl's grade will be delermined entirely by mastery
examination. This is a proclored examination at which the student is provided with a
terminal, lexis, reference malerials, and 2 programming problem. The studenl will
code, debug and execute a solution 1o the assigned problem. This will be done
without the aid of other students or copies of solutions (either physical or electronic).
The exam is repeatable. with the consent of the instruclor. This allows for problems
of nerves and time consirainls while rewarding hard work. [l may be laken before
the end of the semester by students who have shown thal they are likely to be able
to pass it at that time.

Homework Assignments An orderly progression through the assigned work of the
course will lead to successful complelion of the mastery exam. There may be other
ways Lo prepare for the exam, bul none that we feel that we can strongly
recommend.  Assignments will include exercises from texts, programming assignments,
and reading. All assignments are noled on your detailed course outline. .

Quizzes and Fxams There are regularly scheduled quizzes and exams on the
detailed course oufline. These are 1o provide the sludent with informalion on his
progress. They also provide us with the same information. Sludents who are not
progressing normally will be asked to make special arrangements for tutoring. In
exireme cases sindents will be advised to drop the course.

Due Dales Assicuments are due as slaled in the detailed course oulline. Faijlure 1o

complele assignments on time will be tlaken as evidence that a stndent is not
pragressing properly throngh the course.

This

The student will be
No previous
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Texts

Thete are two texts for lhe course. Karel the Robot by Paltis and Problem Solving and
Structured Programming in Pascal by Koffman. Bolh are available in the CMU Boakstore.

Assistance

e Jutoring There are lulor/consultanis available to help you. They are on duty in the
fifth floor Science Hall terminal room. Their hours will be posted. Individual
tuloring can be arranged. You may choose lo work wilh olher siudents. This is
fine. The idea is 1hal you should learn 1o program; we are happy if working ip
groups aids your learning.

e Office Hours My office hours will be splii belween my office and the lerminal
room.  Appoiniments can be made lhrough Wanda Keppler. My office is 6126
Science Hall, phone = x3560. Wanda's office is 6124.

Cheating

As usua) you will not be allowed to copy solulions during quizzes and examinations. Copying
programming assigcnments is of no value in preparalion for the mastery exam and you are
therefore, discouraged from doing that.  We do, however, encourage working with other class-
members. Turning in one program for the work of several individuals is allowed, bul remember
you must take the mastery exam alone. We believe it lo be very difficult 1o impossible for
a sludent to cheal on the maslery cxam either electronically or physically.  Students found
cheating on the mastery exam will be dealt with in the harshest manner allowed within the

university.
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WEEK
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Sept A-11
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Kars! the Robot - part 4
iteratlion
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981
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15-111 PROGRAMMING ASSIGNMENT 1
Objectives: In this program you will be writing code that,
1. exposes you to the use of: - v
a. variablas
b. loaps
c. CASE
2. Pascal Programs
Problem Statement

You are to davise a multiple choice exam that is5 accessed by a person sitting
down in front.of a Computation Center computer terminal.

for a C you must have a multiple choice exam. [t consists of four questions.
Each question has four  posxible answers. Your program keeps track of the
number of right and wrong answers given. It prints out total right and wrong
answers at the completion of - the exam.

foa a B your program must also give the user the ability to retake the exam .
for an A your program must provide a choice of two multiple choice exams for
the user. At completion of an exam the student must be able to either retake
the sama exam, take the other exam or exit the program. Your program should
provide statistics

1. number of times each exam was taken

2. score each time exam was taken

3. highaest score during this execution of the program
Editorial Comments Be sure to use a good style. Oemonstrate vyour program by
placing a a photo of a sample execution in a file One-Sample-Execution.log.
You must adequately comment your program, .

Remember group work is encolraged.

A sample Quiz. is in <{ip99>sample.exe
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15-111
Programming Assignment 2

Assigned: 13-Oct-81
Due: 29-0ct-81

Objectives:
This assignment will expose you to:
o The use of functions and procedures in Pascal to simplify programming
tasks, aid modularity, and increase clarity.
o Vartous scalar variable types. including reatl, boolean, integer, char,
and enumerated.

Problem Statement:
You are to write a program that will perform time catculations in a
variety of time units to aid In answering questions Tike:
o How many minutes have 1 been alive?
0 How many seconds ara there to do this assignment?
o What is a year and a day in hours?

The program must understand the relative sizes of at least the
following units: ’ .

(S)econds - {M)inutes (H}ours

(D)ays .. - AY)ears {= 365 days exactly, for our purposes.)

Your program wiil have an *{nternat register" that behaves 1ike the
display on a simple pocket calculator. The contents of the register is
printed out after each command-has been processed.

Your program must accept at least the following commands:

© Q : Quit execution.

o H.; print a Help message briefly describing the commands.

o = : sat the {nternal register to be = to a given number.

o + : internal register := internal register + a given number.

o - internal register := intarnal register - a given numbar.

ol set units for Input numbers to be a given unit.

o Q set units for Output numbers to be a given unit.
Gradtng:

For a C: Your program must be able to process correctly any sequence of legal
commands as defined above.

For a B: Your program must understand an additional command, R, meaning
Round to nearest whole unit. If the R command is gliven when
“Round Mode"® is True, then "Round Mode" becomes False, and
vice-versa. "Round Mode" ‘is inftialiy False.

For an A: Your program must understand an additional unit, U, meaning
Unit breakdown. When the output unit is U, the internal register
is printed out in the form:

a Years, b Days, c Hours, d Minutes, e Seconds

where a-d are integer values, e is a real value, b<365S, c<24,
d<60, and e<60.0. Support for input unit U is not required.

Program Design: :

Your program will have three distinct sets of funclions and procedures:
Input Routines, Processing Routimes, and Output Routines. Below you wil)
find descriptions of the routines of each type. along with a function or
procedure declaration to be used for each routine. Your program MUST use
the declarations provided. If your program supports Grade B or Grade A
functiocnality. you may add extra arguments to the declarations provided if
you need them. :

Pay careful attention to the "division of labor* among the routines.
You may wish to add other routines (especially for Grade B or Grade A) to
simplify the task, such as utility routines to convert a number to/from a
given unit from/to Seconds.

- — /7 —




Input Routines

FUNCTION GetUnit(==+) : UnitType;
GetUnit prompts the user for a unit designation, checks whether it is
legal, and gives an error message and reprompts f it (s not legal.
For cleanliness, GetUnit should recognize the unit designations in
ajther upper or lowesr case. GetUnit returns a UnitType, which is
an enumerated type listing all known units,

FUNCTIOM GetNumber(Unit : UnitType) : Seconds;
GetNumber prompts the user for a number. The {nput number is assumed
to ba of type Unit. GetNumber converts the input number into Seconds
and returns that number.

FUNCTION GetCommand(+«+} : CommandType;
GetCommand prompts the user for a command, checks whether it is
legal, and gives an error messaga and reprompts if it Is not legal.
Like GetUnit, GetCommand should ignore case distinctions. GetCommand
returns a CommandType, which is an enumerated type listing all known
commands.
Ll

Output Routines:

PROCEQOURE Printunit(Unit : UnitType);
PrintUnit prints the value of Unit on tha terminal in a readable
fashion.

PROCEDURE PrintNumber(Numbar : Seconds:; Unit : UnitType):
PrintNumber converts Mumber to the specified Unit and prints it on
the terminal, using PrintUnit to print the unit after the number.

PRDCEDURE PrintHelp{«s); . .

PrintHelp prints a message on the terminal describing the commands
and listing the known units.

Processing Routines:

FUNCTION PerformOp(VAR IntReg : Seconds;
. VAR InUnit, OutUnit : UnitType) : Boolean; .
PerformOp uses GatCommand to geat a command, gets any other information
the specified command may require (a number for +, a unit for I, etc),
and performs the command, changing the values of IntReg, InUnit, and
QutUntt as required. PerformOp returns the value True unless the
Quit command was specified, In which case it returns False.

PROCEDURE Main(+«);
In sequence, Main performs initializattions, prints an introductory
massage, calls PerformOp until 1t returns False {printing IntReg out
after each call), and prints a concluding message. The initializations
include: IntReg := 0.0; InUnit := Seconds; OutUnit = Seconds. if
your program supports Grade B functionality you will also have to
set RoundMcde to False.

.

You will also need type definitions to support UnitType, CommandType., and
Seconds (which is just type Real). You will need CONSTants giving conversion
factors for the various units into Seconds.




Example:
Here is a short run PHOTOed from <IP99>TIMEX.EXE, which is a sample
solution supporting Grade A functionality.

erun timex

Muiti-Unit Time Calculator.

Undarstands Seconds,.Minutes,Hours,Days, Years.
Dave Ackley for 15-111 5-0Oct-81{

Inttial fnput’ is in: Seconds
Initial output Is in: Seconds
Operation:h
The following commands are Tegal:
Quit execution H : Type this message
Sat Input units 0 Set Output units
Add number to register - Subtract number from register
Set register to number R :@ Toggle rounding on cutput

n o+ =0

The following untts may be used:
(S)econds {(M)inutes (H)ours (D}lays (Y)ears
{U)nit breakdown may be used for the ocutput unit

= 0.000 Seconds
Operation:|

Enter input unit
Unit: y

Input is in: Years

= 0.000 - Seconds
Operation:=
Number of Years: 24 <

= 756864070. Seconds
Operation:= )
Number of Years: 1

= 31536C03.0 Seconds
Operation: i

~ Enter input unit

Unit: d

Input iIs in: Days

= 31536003.7 Seconds
Operation:+
Number of Days: 1

= 31622402.9 Seconds -
Operation:r

.= 31622403 Seconds
Operation:r . .

= 31622402.9 Seconds
Operation:o

Enter ocutput unit *

Unit: u .
Output is in: Unit Breakdown
= . 1 Years 0 Days 23 Hours 59 Minutes 59.992 Seconds

" Operation:e

Legal Operations are: + - = I O RHQ
Operation:q
End of run

EXIT
pt
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15=-111
PROGRAMMING ASSIGNMENT 3

Objectives
In this assignment. you will be writing code that
- Exposas you to:
1. The use of arrays in data structuring

2. Pattern matching, which is frequently encountered in the design
of text editors, and other kinds of text processing

- Givas you further experience in using procedures effectively to
decompose problems in a top down fashion.

Problem Statement

You have to design a pattern matcher which will take a line of text as input,
and a string of charactars as the pattern. The aim of the program is to find
any occurrence of the pattern in the given line of text. The line of text can
have a maximum of 80 characters, and you can assume that the pattern fs not
longer than 10 characters.

For a C: .

Write a program which will check whether the given pattern occurs at least once
in the given text. The output is a binary answer - match found or match not
found. .

For a B:

In addition to tha above, your program should be able t2 accept the wildcard
"?" in the pattern. For example, if the pattern is a’b it can match abb, acb
or adb atc. The program should alsa give the user the option of asking for
mare patterns to be searched {n the input text.

For. an A:

In addition to the above, Qou have to find all occurrences of the pattern 1in
the given text. The output should consist of the input string, with marks
ftndicating the positions at which the pattern starts.

A Sample program execution is included {n <RWET>search.exe to further clarify
the format of the input and the ocutput.
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EXAM 2
It's Payday

This exam 15 expected to take you no more than 5 hours. - You are to
generate the code, enter it into the computer, debug, and demonstrate the
following: .

In you: directory is a file, PAYROL.DAT. It contains information on
emptoyees. The format {s l1ilke this:

Daniel Boone 1.50 40
This represents:
First-name, Last-name, Wage/hr, and Total-Hours-Worked

PASSING GRADE

For a passing grade the program must read the file into memory, computs
tota) pay, compute Federal tax at a straight 154, compute Social Security
tax at 6%, and compute pay minus the deductions. Then write this information
to a new file PAYROL.OUT. The format of the file is:

First-name Last-name Wage/hr Hours Federal-tax Social-Security-tax Net-pay

TO EARN a €

To earn a C your program must do the above plus also accept a command INS -
and BONUS. When INS is invoked, it should prompt for last-name followed by
first-name., The employee will then be joined to an insurance plan and an
extra 3% of his pay is to be deducted. The total going into the insurance
plan should be included as the next field 1n the output file,

When BONUS 1s invoked, it should prompt the user for all the employees
eligible for a bonus of $.25 an hour. This command should re-compute the
amployee’s pay on PAYROL.QUT.

TO EARN a B

To earn a B your program must do the above and also compute an overtime
tist. Your program must .check each employee’s hours and if they worked more
than 40 hours, write this employee out to a new file OVERTIME.OUT. This fila
should list the employees from least to most overtime woried so that the
employee’s at the top of the list will be called out to work first.

TG EARN an A :

To earn an A for the cburse your program must additionally have the
commands HIRE and FIRE. HIRE will add new employees to the list, prompting
for all relevant information, and confirming that the employee is not already
hired.” FIRE will delete an employee for the payroll, after making sure that
he 1s already*on the payroll.

An example of PAYROL.&UT is:

Daniel Boone 1.00 40 &.00 2.40 131.60 no-{insurance
Joe Blow 1.00 40 6.00 2.40 31.60 1.20

Documentation must be clear and concise.
Programs with logical errors will not ba passed.
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Exam 3

TQ EARN an A

To earn an A for the course your program must additionally have a pi
command, implémented as a procedure, printinfo. It prompts the user
for a guaest’s last nama and prints the information that was on GUESTS.TXT
for that guest out on the taerminal. This procedure should also print out
how many people At the party this guest knows and from which coqpany[s)
thay are from,

® T=boF3

Exam 4

TO EARN a C

To earn a C your program must do the above and also accept the command
st from the user. This Is implemented in a procedure, status. It will
prompt the user for a last nama and a first name. It will ask the user if
he desires to change this person’s status and do 1t if he so desires. 1t
will then type the new or unchanged information on the celebrity to the
terminal. If the celebrity is not on the list, the program should notify
the user that this is the case.

TO EARN a B

To earn a B your program must do the above plus also have the commands
a and d, A i1s implemented is a procedure add, which will add a new star
to the 1ist IN ALPHABETICAL ORDER. It should prompt the user for all the
necessary information and search the list to be sure that the new celebrity
is not already on the ltist. If the new person is on the list, the program
should again notify the user.

O is implemented in a procedure delete which will dealete a star from the
1ist, again, notifying the user if he isn‘t on the 11st. The amended 1{st
will be written out to tha STARS TXT.
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16-118 PROGRAMMING ASSIGNMENT 1
#*+DUE 11:59pm Sunday 11 Dctober DUE+s+
Objectives: In this program you will be writing code that,
1. exposes you to the use of:
a. variables
b. loops
c. CASE
2. Pascal Programs
Problem Statement

You are to devise a multiple choice exam that is accessed by a person sitting
down in front of a Computation Center computer terminal.

FOR a C you must have a-muitiplb choice exam. It consists of four questions.
Each question has four possible answers. Your program keeps track of the
number of right and wrong answers given. It prints out total right and wrong
answars at the completion of the exam.

FOR a B your program must ALSO give tha user the ability to retake the exam .

FOR an A your program must ALSO reprompt a question that is answered with
strange responses( eg. not A,8.C,D0 but R ), and print:

1. the number of times the exam was taken
2. the highest score during this execution of the program
Editorial Comments..,.Be sure to use a good style. Demonstrate your program by
placing a2 photo of a sample execution In a file One-Sampie~Execution.log
You must adequately comment your program.
Remember group work {is encouraged.
A sample Quiz is in <ip99>sample.exa
Use the Handin program to handin
* both the pregram. ..._......... Progt.pas

and the sample execution,.....One-Sample-Execution. log

s++DUE 11:59pm Sunday 11 October DUE++s
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©15-118 PROGRAMMING ASSIGNMENT 2

+*+»DUE 11:59pm Sunday 25 October DUE+=»

Thits pregram will test your abiltity to write programs using

SIMPLE TYPES, FUNCTIONS and PROCEDURES,

The problem 1s to simulate the activities of a grocery store clerk. These

inciude:

[i] registering and totalling:
a- individual customer sales
b- dayend sales

(2] recording dayend statistics

[3] stocking the shelves.

FOR a PASSING GRADE your program must satisfy [1la for only ona customar. This

is done

A-

B-

FOR a B

At

in tha following manner:

a simple type called GROCERY must be daclared which includes S edible
items such as applas and bread, 1 edible taxable such as candy, and 1
non-edible taxable such as magazine. The prices per pound or per item
are stored as a constants.(NODITEM is the 8th item in the type GROCERY.
See part D below.)

A function named TAXCOST({item,quantity) is used to compute the tax
where appropriate. Use 6% or 0.06.

After each {tem and guantity is entered, ( for 5 1bs. of potatoes you
might enter: potatoes 5.0), the computar prints the cost and taxcost.

The program must end using an {tem entry named NOITEM. At this time a
statement of total cost including tax should be writtan.

your program must ALSCO satisfy [1]b in the following manner:
The program should handle new customers until closing. A sentinel
called CLOSING could be used. Total sales of all customers should then

be written.

A procedure named ITEMSFORSALE should present to each customer a 1ist
of the items for sale including the name and cost per 1b. or per ftem.

your program must ALSO satisfy {2] in the following manner:

the closing of the day. INSTEAD of writing total sales, a procedure

named DAYEND computes and writes:

a- total sales for each item in quantity and dollars
b- total sales all day(without tax) in dollars

c- total tax received

d- total number of customers.

FOR an A your program must ALSO satisfy [3] in the following manner:




(3

Mo B E .
—DOFTEO I —2ROEFERMRTHL( A Lo TL THMBICHE
1981 ~ 1983 @ — 2R H &2 a FI L A,

ORI ETH, Thid,

N

Undergraduate Course
Introduction to Computing A
;"y.KFIio TWZ-UXA; F”ﬂ%ﬁ'ﬁ:

15—104

FORTRANWK L A7 03

~

HEOHE N, TOMDIEM,

15—111
7

~
»
~

15—118

15—1560

Introduction to Computing B .
7 LEEBROAM. STHEBBFOMOIEA EHMEK

x
>~

2773

HALTROLZT LA &N,
Taz) XA, MESN, Tors oS, BEOCRER, BEHEM Y

-
Y
Al

= V—a M,
Introduction to Computing C
> EHERBEOAN, TAT

AXHERF RO DHO T a s s
T nfEE, BES.

N X &,
Introduction 1o Deserete Mathematics

BEBCED F ¥ o 7 RO EOGBICE St B BiR, REA
M, ok, BR, B, HERAM, TAT) X AR,

Advanced Programming Methods
(ZDBT, HEBAKL T o273 > X 2¥E R nFEMTOBHR)

15—200
15211 Fundameﬁtal Structures of
Computer Science | _
I TBHNER LEENICAOTH M bk

Ezﬁ%?.uff\
7“7’3‘%%%@@5&“, aber—aAOEh, ELE, Zossa

BN
FNIF 47wy, Zx—<ALEE, MEOBENESIC

P,
ESNWTEY ¢,




LT, EBOoY 7y THTHBRILEBROFRA 2FHHL T,
SESMYO THNAE HRMET 5,
156—212

Fundamental Structures of Computer Science 1

15—211 VC@’:\A’CEEFB‘JP"D I3 rIBEFES, TIVITa7
FIU/ 7NV 3T 47 F —2BORFTEEBOLDOMBPILEE T
L, BpfERrE 22T, T 2B O EFOEBORIE & %)
KR ETI90

15—251 Introduction to Computing Organizations and

Beal Time Processing
JBTF 4 v grarya —20®RFLFH, 2E8KE, BHET,

BWRFE7esrsa, Tery7YERB, ¥7+0—F ¥, an—-Fr,
T S rba—VOFH, T-4BEEETONB (RS, X227,
BLEF ), AMNDDTars s, A, A/DED/AA X2
—Fx—Z, VT A B, v FYry, Ry7y)rs,
Ybhrao—a, 24 3x, ¥RT 4P

15—301 QCombinatorial Analysis

HESRECEPT AIEH PO, EEeREAMOBRN, R,
e, M, FREE, NALALOER, 74 KF v FRIIL
A FELF,
15—312 Comparative Language
W DOhDTrrs iy /ERE, /s3I vIsOMNTH, R
HhHE, YRFLICBEDOICHOBRD OHET 5, ALGOLAREH,
F+»7 )E8E, LISPHEH, APLRAFESHELE,
15~330 Computer Simulation and Modeling Techniques
MR AT LETFAD, FASEArarECa—F LCOMNTTE

FlH, SIMULA, SIMSCRIPT, GPSS A (DY I aVv—~¥a¥

SEOME, ©FAORIEEREMEOKR, BROKHNIN. <

DOPDY I al— e ERET.




15—~360 Introduction to Compuler Aided Design
CADDIEAKER LY, ThCEAIT LY 7ty 2 THRBD
HAEEIRE, BAFHE T AL, T-E2X—XER, FHERZICAMOD
F¥, 3ar—=vrAfrE2I2var,
15—380 Introduction to Artificial Intelligence
HMEOHE TR T (FT 2L IO) ALY AT 4OHMAEOBH,
EF—=<idFE A 7@9’&/’!(753, WE L problem-solving , search ,
HBOKBRLMAZENTEIN S,
15—411 Compiler Design
3R FORAEEE, BRSHEORITVYRT 4,
o4 THRELEEW v AT AMO T,

il

mREtE =

15-412 Operating Systems
EEIa sy, F4avaT s, FEFRPREOERE S
ChbOgiEd s, B, Reva—U>ry, A% EE, FH]Rt
B, FuFrva v R EORKS B LR (. EARO S ORG
Th b, |
15—-413 Softiware BEngineering
V7Y =T TEAECHES MBI, AMBT ar5 4, EROT
o3 <08, RPHMOREFELI WAL BRLEST D, FEK,
FhETLARRES, KEA27 079 aKEMT2LHERE X
HAEIAM—T7TaTxs e PFbibd, TRSFI Tz}
@ﬁ%&mﬁm,y7rai7ﬁm©W@&ﬁﬁ@%ﬁm&ﬁﬁ,f
BOT o S~ DK, LELET. |
15—451 Applied Algorithm Design
HEBMYORETL(EMTACEEBELT B, Thd, BE
KA 7a ﬁ“_i A, KBy 7 b0 2T Y 2T LAOROPICETEBEH
2 & BOCH AT AEEICHUED . MaLLTEsc LR, 74
BEL, TArTY) X ABHOGHTCH L, RFEO Yy AT ATLhEE

— 67—




EDTZENE/REDT, WD2HLDO7 075 AERLHESRTF A
DIr—AART 4 %779,
15462 Computer Graphics
R2A—FREFRE—FROIF 7497 A RF LD ~— Y
=T EY 7o TOMEA T TS, 2KTIRTWERORRE, 17
FHER, RFEEWN, BREOBEZS .
15—519% Special Topics in Programming Systems
BETavzs b L, 7RST sy AT AORERSE,
(Graduate
15—700 Immigration Course in Computer Science
SHMOKEF T -2 T, CSDOMALKRLIMALIC, CSDOE
BEOMRILOEREW 2 EREFECHL L, FTEBANEO—KDHZ
R, HLEOMBICHT LME, EBELCOWTOKHMET, FHEBS
REOBSLHE, COFNOAZLTOGBOMA, »LUFESR
PENE@MBOHEE E,
15—714 Programming Languagé
7urs iy /7 EROBN L LB, ERAFHORN. T 2Bk,
15—711 Systems Programming
Aot SR ERAN, BYAW, S— vk, B5RO
¥, o — VAR, ET8T7 Fry vy, a—2EB4, Ri#E,
ARV=—FA XS YRTLIFEET 0SS ¥ 7, GITAR, HHIML,
BRED, Xerva— N>, 2 VERE, X—P 2,2 AT
—¥av, BRTADSNZL, Z7ALER, T/ AT T s ¥s
¥, BBNDH B ¥ RTF &,
15—74t Introduction to Computer Design
FA L AL A= NI 2 T EBRAEI o —FT —FF2F 50
#im (T ITFOMBMEAFBLE L ke ) BBOKRYIC L HHERE, B
ElOgg, led s vy—4r vy rOBORE, w1707 0srs -

— 8 —




i
|
!
|

7wy YOERML, Mo Y- 20EMASY, 1S PEH,
Moty FE, KEZ7 oty b0 T —FF2F ¥,
15—742 / 18-742 Computer Structures and Performance
Evaluation
T —2OEN, I 2~ XTFADTEF ALY
FERIfie T Ea—Z2OEBRIEDOWT I AT VHE, TNy vy
B, /70 »2A5 4, TREBHNICI 24ESE, $E 0ty
¥, EHERE, F2 T ~2, HEFHICOWT I v Fe—12z,
o2 R, RERL, HEREHE, KTV ME, RLTHOR
bY -2, YIav—-vs rEE, SHESEE, ThLOEH,
15—754 Mathematical Models of Computation
ROTOOBA» bt EABOME +mi+ 2, E—1%, SHELA
— b= rERH, B X, BREHER, COTo0BIEEEICHEE
SHbh, "HEOEFAL  OBEERHETI,
15=755 Logic, Arithmetic and Program Verification
ALGOLRE v 77 sOIE L3I OEHICH T2 BMNBRIEEE, 7
RS ARTOMEENREE, ¥9d, E—ROEBRHAEL 7 4 —~
rRERCHEE A ABRICOWTRL T, HEEIE, FERF 2~
Y 75EUEE, 2 LEHANBKEODWISABREOERENS L
L EAIE ST 5,
15—756 Numerical Algori thms
HRFMEOHBEWK L 53HBOEE, MEETLT) X 40 R4,
HRAOBREDNT, HFEHNEEOADOT LT ) R AOHKLES,
TaT) AL EZTODEACOWTORK, BRETAT) XaDBHED
B HHREEBLCD N
15—757 Descrete Algorithms
Taa) ReORF, MERE, MECOHE LOBEMML, X457 —
AHE, Wit EBROME, REAHOME, 777 KETET




AT EL, BERZ— 2 ER, TV THEEK, SF-rerF S
Taa ) RXa, EFREREHEEO TR, NPE2ME.

15—780 & 15—781 Artificial Inteligence, [ and 1
HFEMREE T O LREAFTHOABICDONWTOER 2 — R,
BEH, RE—FORBR, BERSB/BOXER - LhH - HENFIUF

FHMRORH, BE - 28« %R, ATHEDILA.

e m——

(4) MhFRC ST LT EBRBEERE
CSDUATY, W OHhOXHTHERBEORELITo TS, &
oL ATH, ROLIERDIOHBHIE DN,

@® The Cﬁllege of Fine Arts
FHEAL vERO—BT, 22— 0 I3 75O —2%FTTH
Tnd,
& Graduate School of Industrial Administration
CSDHEHBED 15-104 TRE 15111 L b b,
@ The College of Humanities and Seocial Sciences
T, 15—111 DT 15—200 Advanced Programming Methods,
15—211 Fundamertal Structures of Computer Sciences | %
Lz ltETTHOTnE,
Administration and Management Science BE TH,
70—451 Electronic Data Processing OFEFHB LTS, &
NIL15—104 F A 15~111 Mo TWAHZ EEFAMRIC LTV S,

2.3 SPICE&tHE

CMUTH, BETIARABEFAO ¥ AT ANEHBINTNES, Thit
IHICHEL, MO R B LETEAETL TWwh, ThHMHT T THNT A ‘
SPICEGZSHET, CMU—CSD 0 TR K&, #OEENET 8 V22 |




B.Cohn , P.PeilerEK D7 vz 2 bO—BICEML T b, 024
HarOsE Mk, B2 1 CEthernetll A LZETA>TWBAlILo » PERQZ

D7y )ORBYRT AL RE-TAT, ThEN—RCHARLED L
nHTnb,
HORZECHERERT o TWERE o Y22 P LELSALZDIE, =—
N—mYFrarEa—Rbu—HZNFy b7 -2 EFE LT D HBAE Y
AT LTHEIL, —BROGETOA VYRTFLLEHLT VDS DO—-DD5ELE
MARGHIE 258 Thh, FRETCREHTD b, HEGBBHEAE N
Z7ua vz bEBR, SHROBRBRCHBLER - THE RN,

BFO#A &, P.G.Hibbard, *SPICE Project ” ( Research in Peronal
Computing at Carnegie -Mellon University, 25 Nov. 1980), % L { g
REI X5,

(1} #& 5]

A= Vo2 Ta X ORBELETOMNAEBICLL, BELT ¥
2= A2 —VORRIIEL DB, TOFRTEHRISTILZXBE RS
o EHROFEB KA vV, - 25BHET, BEEANLTERAT 5,
TSSOFEH, ~—VovzTORABEOKR L, =—YHOBREANE
BEARTH L, TEEZRAE, EHBORER2—FTBTTE RN &L,
IGERMAMOBENO =2 - L AAFMCEEINLCLTH S,

BRADOENESD, d- LHRNEHAFROME~OBEFEWEEICLT
nh, COHREISPICESE | &Y, =2—VOEEMLBOLLIZ L%
B#e+2SPICE(Scientific Personal Integrated Computing Environ-
ment ) 2T L L BREL TS, TOAHIROEE D,

BLEBRIOED AP FRT o, — 2RO R Y 7 — 2
CHY, BFHAEHOFRTEHRT 5,
TN 27 s ANy AT REBTE L,

ETDY 7t 2Tarf—Fry i, 2—Yd—8HLizAF1




THET AT ENTE L,
COVRFABECRD, Y7V 2 TOEY .~ AOHEMILS
TELHATRET 5,
MHCE%EM,1W9$@§Kxﬂ—bbﬁo1%3¢KH%%@%ﬁ%
WHATEALOCR A, 1985 ElCERMT S, C8SDHE, 1990 £ FT
1, SPICE4#X B2 BFBLELTHETES L IRKOBNEREL TN,

@ * © % E @
HEBED, SCHEBAEIFORRKESTARAIREZRETD S, T
OEEAHAROERBCKRE(EET 5,
. vRTLOWE, ALHEOWETH, HICHBENLLEL T,
c TSSOIYCHHEBROFHTHAEANBML L JCELTS
LOREBETH, = —~¥YEthCRAF b Thhrathidzb%
WORHEI L & B,
- HEFEL, BRETOALDOLFLRLHEALRIT L, LEL
24D AR B, ChEFROEICMET 5o LW, 7547,
IF4E, FoR_—R v AT LREDCEEBELART TR ZO
TWOT L BBETE b,
. BREMDIS ams— s YRARTRTS B, b 5HEENEE
T, ERHCY, FLTwAna258HMT, Thafiz bt e
HEBETH be BHABORMAML, Tiactb—varLLoTER
EBSTERTD b,
HERHFOFROADECERBEOEA RUT L L WIMER, O
RO —ODRETD b, BER, HEDOTSS TRHMLTHWLERDELS
EHE ok ODTRENE TS L,
e AS VU XTuXbOAEAMBTE, TS SOMMEE > EHHE
{04 Lk, 1980 S£AFIFRE, TS SEEMRTAEAD = —
VHRABTLIBRT, BREBENZ -7 742X, A—T 47




/0 %18, LHRA» PV~ 2 OBELHLABRNIAZI S E a0 — &
EBAICRD bIE L 510 % B,
- BEBFAE, BEASAUGBTEDLALLIONRD, REDE
ERTEOL ORI ANEREERBBET AL L THLA
ABEAETEDE Lid, BERIZTAEZ L %AW,
¢ LIHFOMERRLCING (FW Xerox Palo Allo B+ ¥
£, MIT KEA), @FA v bV —2KHEhA—vFrary
=~2%, TSSORDICEHET 2 LOERBEET L Tna,

SPICEVY2F 4, "—/Frarta—80Ry b P —20O—2Td
b, BEZ/ 7 V02 TERAKODO TS D, £ELALZBEQRROE#

s ZOVRTFADBRELA~VORFL Lo TCHBEDHER &% B,
¢ BEAWMAAAACEIE—VHIETD Do

MHHREO® UMK E LTI BL 9T a— A lED >
RFaETH,

TFEOTR Y2 NORRORDBIT = b #4 7ORF L EMLE LT
nWhH, 1980 EROEELE, BIBENA " BRF " 224 2 08E LT 4
BI9%bDIT A,

co7e Yz ML, CMU-CSD THfidh TwathOHRETa v =2 b
DELDHEBCHEL TS, BLRDIDTH b,

| «+ DSN(the Distributed Sensor Network)

* (QGraceful I[nteraction
* Archival Memory

* (andalf projects

B YRTLORE

© # X F K
TSSHLURED A =V FAarEa—2RILCELbbATCPh,
SPICED=—¥H, Z{OMILAFRELETLTEETSE, HRC—




Ada Lisp Graceful

1

prog. pro§&. user

envir. envir. interface

Hardware:
speedssize [ |
microcode - [}

[-O equip [

OS primitives:

virtual memery
LPC
process suppost

File system!
primitives

file format

Interconnections [ |

Ada: ’

language specs:

runtime rep.

interpreter

Lisp:
language specs

runtime rep-

Compiler./debugger

Remote services:
protocals

printing file format

Command language

User interfate primutiues

OUn-line documentation

Database primitives [ ] [ |

E2—11 EIHBELIyZrv27oHREBR




Virtual

machine

(portability)

Performance

Adaptability ,

Maintainabi-

Multi-

language

Productivity

lity support
m ||
|| [ .| || -
|
[ || [ [ ]
] | [ [ [
| ] | | [ |
| ] ] =
|| m
] [ | ]
[ |
| | [ ] [ |
[ B ' -
| e
|| = m
| L]
. | - [
mn ] [ |
[
. || | |
|| [
| [}




DOEBLAFELZVWEVWIFMNELEZ W, LAH>T, SPICE THE
A=y Frars— 25T EBRERLETEY, TOOSHROLSK
% Tnh,
v BHOME (5HhL 30 ) #REMICT H— b T B,
v HMEEL, H{ZR2ITHMIT FVvRIAX—FHHTE 5,
- BERYTESEMIOMEMEaT2=sr -3 ( [PC! inter-
proces communication) R T 5,
« Ay PU-ZRKRARINAY —CREBEETT 7R LIH T
Yhr—ATERABO 7ot aaeEHET S, |
N—y FrrftEOBE TR, BE{OOEN, v—-Far, LA
vy - Y TITaz=s— AR, #EL{EAEBTELNAER
HEBO LTEFINDL, Ave—YEIBIPC B, cov=
FoaD [ |OBE R T,

@ #A1( integration ) _
PDP—104PDP-20 % DMERS LAY AT o &FALTEATL
KLY, GAOERESHREBLL LRTELM, SPICETHKE
CEMCE D, Y7 b o7 ar®=2 >y MERD L S LTHEIT 5o

s TFTAARATVARN-ROXFEARF 4 L OBRF

. %@%/b?-ﬂ&f A= z?ﬂf:»@ﬁ%
 EBOWEHOBZ LT 7 A AERXOME

s BERXTorTIvI/BBORR

HEMRE Y 2T 2OBERILANCEERT B2 TIHCLETE RN,
2211 GHEMEORTEMBELRLA LD T b, EHOMIE YA
FLREHOENNE, LBOMEELZSPICEY 7 YR T 4 LZOREH
BT 5, |

@B AdaFXuwzrsrrsBE
Ada i3 SPICE#EHTAABICHHELUEAINL ETFHIRTNE,
37 CMU—CSD K& T A HROWMER 7 v Y= 2 P THLEHER 7075 3




VIBRERLEMFIN TN D,
SPICED B, Gandal{Zw vz 2 bt OFn&taT, FOHHEY
HOANBD, TLIEFNLEIHLET S,

. Incremental compilation

BFE—TFT RO -7 A - FVT v 7T54

T4y T
BICE—2EDO 7 rIaa=w b (FETREET Y -1 ) &
Bars4ats, BLEFh KGO 27T CHASRAL I LEHETE
Z N LR,

« Debugging
fxyﬁm,%ﬁ%@jnfiA&%&%:ﬂfééﬁmfﬁﬁh
FhbE N, Abl, Yv—RLrD7v—2 K4 ¥ OFRHE, £#
DERE, Yors sttiEORHT - FORETE SUET Lo
- Program editing "

EBEANT Ty FOREa= Y P ET 4 AT VA BER, Tr S
T AR LBEOHEEFTRE S LADEHAMAIN L,

Fh, TF4 2L LT 7y arhHBERNCEETEALT, =
— O BEEMT LCO®BETA— STy T, 7S
OENERDTE b

* Program management
version control
configuration control
project manmagement

library management

@ Lisp 7o 373 v 7R

Ada & [6)RFIC, proffessional.—qualily 8] Lispv’?:_':?—f_f A A
H2ER LT\ 5, ATHRFRE~OEAAZNICL > THIETE o
Spice Lisp I MIT OHRSFCEPELZENTNEN, KOMTHEC

HEL T 5,




* Spice Lisp BHLZBELROMO A —VFrarda—2(C
PEBCRBET LT ENTERIOLCT S, LAd>T, BELARE
To—=F2 =27 (Lisp =¥ ) KRG TH2E3ES T,

SPICEDOS 0+ TIPC 7o banéfosTH L, Lisp =&

¥DLisp dbd7vvralln s,

» Spice Lisp T, ¥Rt DEETZEE ZBE LB

5o

® B@H7rIrvRT A

A2 b7 20 CHLTHFATEZLAZ 7Ir>r7aid, K&
AMBER T I, ZOZ7 74 vy 2T all, XE, 7nsr>sa, prv
K, A=NFy R, ~rFTy 2FR, 7uor7oxE, BAHF LU
HBOLBRODOTRBEEORGNER T, 771 AR T4 LLTHY
BEONERETHOLHATD I8, b FUEFTL7 + — v ALK
T 2BRVBRLELAC A TWEWN,

+ SFS(SPICE File System)iZ, m—#2D7 y41 riCtER

L CFS(Central Pile SystemXDMH & a— ¥4 < GH" (grace-
ful) A X272 —2TELLOCTE, 2a— ¥R T 2ALTwn

BZ7ANPBELLDL0EH>2TnES T I,

+ Spice =¥ »{d, CF8 BT 2 ATEEVWRBTIHEAITEE L

T5, #ICCFS sERUETHIAE, v — »#0O TRECHBEEHNE

FAREETHRC Td Spicer ¥ s A< b LT RN,

v n{D2hDSpice =¥ P, CFS @3 FIHAATEZ LS T

b, Zhid, 22—V CPSHELEZNLETR 7 7M1 L OHE[ET .
REIC T %,

CFSOHEE, Archival Memory 75 %= 2 b KEBAA B,
SPICEYw ¥z 2 }Tid, SFSHCFS&EMATIBMTLELISTCTS
BEDTEEIT D \

®© XEERZIEYAT &




XEEHOBA L L TSCRIBEZF o TRIBI L TH k., F/, XHEA
VI rFy FOEZTF 4 ZBRABOLDOWITHABB R - Tnid, Thhb,
XERORRES, 7o 77 oEBEORGLF URER 214 4T, SPIC
EQORELZIF—F b ERDEBBELTWND,

BWXEER R T 20EFBEHRIRCLIRZLDTH LHER T 5,

- NHEOBEEEZRRLT, TR Lo TRET 2, _

s YEHICEATLZEREZNWAWAS D, ChLKE LSS THATE
B,

© TERMEANT BB, ARVOLL, XY TFUrIR, X
BT —2R—RDOY—F, TOMOEZEZFEHIICIHT S,

« XEBOUVATU ML, ANOBIC, =74 28507 xR FES (
(77357, 51X, HFRRAAL) +BRLTETRCHELAKICH
HE LT 5,

s BWEOER, EX4ZA20THA(XECLALEDHAZ LIT
LoTBABLS T A, CAKLST, BHORESN—DOXLH
MEEOERE DT A LN TED, CHHVNSLINSHETE 5,

s BREDO -~ U E - HANTAAEHBIEE I LICEBEEVAT
v ML BETH B, BEEHAKE, 30— 20T 4 2EELT,
M NHERTESLLOCT 5,

4 AL 1983 FF TOFE
Btz bERTEDDR H, +OEWLBIEERTE 5, BER, -°
—VFaara—2L L TXerox HOR~ =i Fnarea—
ZAlto (RBBTEEILL THWAW) &, TON % { » Three
Rivers Computer #HREHEELEMRILLAZPERQ #ethernet THIL
NTEE L T2,




2-—12 Ada 7o 77 Y /7RBREXHETLP. Feiler AR
BMz2.12 ODAECRLELDLAIte DT 4 A7 v4, FLRZ20#5
PERQ ©F 4 X7 Vv 4 Thh, Alto TAda D7 v 773y 7REORH

HEERELTHD L o/,

Alto ¥ I PERQUR L, FA AT Vv I OHERNRE (AP T DL,
FONIZ Uy YaBB Rl n) ARERNTH ok, WTh s Z —(LEh 3
b0 LBbhAM, TTEOR, XAE20hRNED D,




K2-13 PERQ E2—14 PERQODT 4 X714
Blz 13 &2 14 &, RCohnBARAERDE -V FAHE AT LD
R FFMICH > TWnWEPERQ T 5,
O B & F B
OSEHDSNMA7e Y7 b THEL, R TSPICETHIET 5,
+ Spice 08 FHEHEIPC BBEDSN 7ol b bBbhk
BoERmT R~ b 35 L HCHE,
« 7wt A47Spice VRATFADOSORMEINERIH LAY
FASEONIRIC S Tl 28 0¥,
* NOS (Network Operating System) # Spicef# L ToOm 5,




H®RIPCI e b an, 7o+t xEHE, fault-tolerant AAHKEHE
DFEEFL,

Spice MO RT 4 RMUTL2OCH LA~~~ VYT ET 7 —

AV 2 TOT —%F 2 F %O FM
@ # & 1t

=]

Spice Y Z P 2T 2BRChbAsTHEATL, >2—¥FHlne €7 = —

NT—FT2FxOBEBRE2ANFRARTHL LT 5,

s By bmy TOT 4RI Y F— T A TR
Gt & EHifl, HATHIL T & A2,

1982 LERF T 7o b a v g E4
O T 5,

¢« REAEREHIKER T —¥HEFRDR A2 AOBE L=
WEfk - B%ET{d 1982 X, EHBT T 1983 EROFE,

© ESA-AYRATLAOT—XF2F 4 OREE, ThEhOr 2T
Ay E—F v MNCARTEBILT B L, B
KW 1983 F£XKDO T&E,

Eok SEMH2

~

Bt 1982 43, 54

a=fF—YaryOiHO, SEMZAIPC 7o
b T A O E

7RZ7ALXECRETLAENIBRILTT + 22O REOR
Fo

- D Spice zvE—Rr F CERTLOCHE LY, EEOMETL

F— R ERT AR DOEBE THIENDOS L7 7 1 L BAD R,
@ Ada? e &3 3 »sBEE

WD 10 sEHBLT, FEMHOBENWY 7 2 2 THR ¥ FET 270 7
FRIIBEFEGEILETAZ LTS S,

1982 %% TOf]l, Spice ¥V H -+ THOLHELAdaY 7 +
y PAXS LTy AT AT L,

. HEHIR Yy /BEOHMICELR, Adar B 25 ADES
B IO P




* incremental Ada = ¥ - 4 O & ER
T YT AURADT Sy HORR EER
s TR AEMEAOBRE L ER
@ Lisp 7wz 33 v rBs
WD 10 5@ LC, Lisp 72773279y F - b F 27053
YIBREEED LT BT LETH B,
PR % Lisp BEIL CE ko Zh % Spice BEORTHYL O
RCE L oEBELTW <,
& AEzrtiraT A
KHBBERRZ 742274 (CFS)E, B—BAAZ ALY RTF L%
Spice WEOPFLH LTI ETH 3B,
© COPSESFS % Archival Memory 789z 2 b bi8ae &,
. 774»@1:A—#w?¢xb%ﬁéﬁ%aChKiéf,ﬁo
RTEFAPIRER o RoRFH Y AT AH, TR L7740 %
HHFT L0 FTEERCT S,
* COF8 2L ZNEE, BEsHAT Ao —brrrsiryzsa
D Z N~ T OFEDOWHE,
« CFS #568pice BEFDHLALEOEBORKE,
c HBERBEOAA—vIrzarta—25HALTWwERER sk —¥E
DA b E DR,
® XEERIEY AT 4
CO AT A ( Document Preparation System) 2w T, %%
DHBREAFREL Twiin, wFhikel, XBERIZEOEROBHiIc—
HLAVOERHAIGANEEL TWnE, 2% L Spice DZDHAIEE
ERE— b+ L&, ' |
%% SCRIBEDILE « UBEMBENICIToTHEDOT, COREHK
It 9,

— 83—




3. Waterloo K%

Waterloo KFHEMA 2 HOBERFHLECREANT, [ K% Computer
Systems Group ©#f B & .07, B2 T £,

Waterloo K, H<{ o BERCEAT A2 a2 —LDRABO /T M T
TTT, HRTRIEZERBTDH b, Hxd, Waterloo K¥ ©C L8 H oD
BMERFORTRAN “WATPOR" £ &b K TH ok,

Waterloo K% HCMU & &3 la ¥ o — 2O, HEThERNRTE
DT, WHAWNAHELH D, HloTWwaARENWLEELLNED T, T TH
HEMY 7oz T PLIC, M2t 0L, BA0BELEO VAR E Y

T =D ONTRET B,

3.1 Waterloo KF QXA &% B Hy 7t vx7
ziik Y Waterloo Software Summary ” {by Sandira Ward, WATNEWS

Jan. 1981 ) W L A,

Waterloo =& TiL, Department of Computing Services & Computer
Systems CGroup { CSQ )&, HBFHOI Yy Ya—2L Y7 v 7 O8RS
HoTwad, ceTHELAY 7 My T70a3C—R 1967 REHOHT
WS OB TEAIN, TOMAMTREATAS, 1075 &4 b1,
WATFAC { The Waterloo Foundation for the Advancement of Computing)
& Cyberware Computer Systems Ltd. ﬂiﬁﬂ%Lﬁ Y7 b v T b RO

BEAE-TnE,

(1) Student Compilers

WATFOR

B S AP E T -4 vt —YFHET Y in_core FORTRAN ",
BEiO=a v 1 21, RIS 7 e 73 2 5 QBT 5T O HE Aid
ot FAREZIT A v —VRITHT, 2==2TAERAKY, 2 T£7




FRAEDLAENWE, T —%BETERAWRETH ok,

WATFOROABIKHEIN =T~ A v -V d, 23427077
LF Ry BN ABERIC L. WATFORD E 1 LBM7040 AD 3
OT, 1964 EWERANL A, FOH%, IBM360 ») —x,DEC PDP11
(WATFOR—11 ) Bicd R Ihko FATFOR— 11X BT sr?
IV ITRHDOATF A Y bR TVD,

WATFIV

IBM360 v 1 —XHDOWATFOR %51k L 72 H1 i,

IBM370 Y —X&X(*UNIVAC 90730 T3FED, CMS LW TSO

s

@Tf%%%ﬁf%ﬁién%%ﬂfufi:7%%@2?—bf7b&ﬁ50

WATBOL

“in—core " COBOL =>4 7, ‘ ,

WATFOR B UZEL FT, AEIRLAIOTEET Y4 4+ tH/ R Z
— Ay e—UFHFTTEMNTE L, undergraduate OZEEL 7 71 » PR
s ADE, B0 e 70BN 572 RE AOR 2T S
—TfEbhTnb, |

WATBOLIZ IBM360,7370%&DEC PDP—11 T{EL 5,

Waterloo Pascal -

IBM360,,370FHD Pascal @ >34 5

WATFOR, WATFIV, WATBOL#f@oF < oxrrars~S4353THhHb,
CMS O T TRFBRATHER b,

Waterloo BASIC

MO SH A5 BASICO® incremental = %4 7,

2 IBMy ) — X,/ 1 HKBREIh, TOHIBM370 R0 BHTIEL
2L alEoke O Dartmouth BASICICH~ . &E BHIC » EHMER
CAMYDTES L, MRHMEN s 75 v 7O LT W5, &L
By ZADOAT Ay ik, Commodore PET®BASIC & %18
ML THEAL S,




LPI

HECHLAMEL ot MBEHBEEE -y r — v,

ANBBETARTR L &, HARTF A 27 varTvarpibbet,
REMOANCL B2 BHEEE RO 2% EOBBER T\ b, [ BM360
/HO%@%WT&&&O

LISP

IBM360/370 %) —XHOLERKXTHLALISP 1 . 5,

(2)  Student Jobsﬁbminission Systems

AYE—SEBEFHTALEOSH L 2 — 2% B o T w5 undergraduate
OEERRLVE, chbDFEO =—XIEL 2R, WABnAE Student
Compilers 2’"FH%E T hian, Tk, BEXkzHoY s 78 BIhzoT,
FNENCY a 7% FEHE0 ORRICEELENINE vy 27 2 OFFHCHELA
Za

WATVD

s,

HER, TSI IEBYH LW 2T v SR EAT AL L B
W, FAES T w207 53T 0LERHL, 2—>rT 57 FEEHi©# <
ThEBIL, Y A7 2T )T HA bk, ¥EE T T VY —F O
Ko th—FeHe e, BCRIET ) > 20T Ao THNEST & bo 4
— 7 Zuvy VEBEMAEABELALUTT, A 2v—204 A3 ETH L,

INESFI(XDT L, BRIV A4 52 FEILT TR, WANRAEERM
BEEZHOCBLTOETI =2 —BNKLEBETHE, WATVDIL, TBM370
VM/CMSO FT, coOksa®mA%*8 T,

OMR MODS

HgER w2 H— FTWATFIVOAN.R I LA IO,
IBM2501A—F ) —&%& & L, E24EO0MRI?—F 07 w7 stsh
BAELOIK L, thitl o THEGZFIBEZLT, BELETT v 77 22 [
Btz ehTr b,




WIDJET

Y E2— 2RI 0T A DT EEECDLERT EADI, ¥ a7
DEEM - WKEL LT 3Td¥27 4,

PDP—-11 323 IBM> ) —X/10BROMELCY —aTrF4 %
b, AF P a—3FEATVE,

Ya7l, $=ara—sp, WIDIJETORJE #éksx@AELT I BM
360F/4 3700w HFH THMBETESL, HAORBEERTL T Y v 2 T4 1B
E 5,

{38) Instruction Aids

MARKEXAM
ZERRAOERORA LT OMEORTAATET 2L O,
FHEOFMABELTE 5,

WATPAK /C

COBOLCZ 74 VLB EHL 2OUBRAE Y 7 b v T TR w & — 3 &8
FEbeRd O,

Nyl —=VH, CORFETMEHLOREBRTHREINTEAIOTH S,
WATPAK /Cit, WATBOL= >4 5 ¢, %2}t “An Introduction
to COBOT, with WATBOL —A. Structured Programming Approach " &
D72 DEELMBEOMEL, WATPAC /C%F o HE~D <= a7
e, F—F2 2 TArE, COPYFA 73V E, —Rivory 4 rlBO = —

TAN T AT R I a%eThA TS,

(4) Assembler

ASMG
IBM360FIOWATFOR # 7 2 #5353 v 27 LTWwahER, 20 O8S34R
LT ET 7 IHECRBNC L2 RA Lk, Ched A LETH
Bt Edx.




EMO=2s v BB LACEE, TOT £ 75 CRENW DL OBEEY
BiMLA. IBM360 L3700 FTOES Yy b ERoTWT, EbLTh
Ebh,

(5) Program Development Tools

DAL TR Ty TIERARTLBBRT, REOVYRF AT a s 5 ~FEW
OSKEEN TWVWE VAT L4ERVBESFORDTIVELIOLTFEE TH ok
Y, BRI (o W TABEND LI LERMBL TR, £ T, HBEAH
HLERDONINC2HhOERE BN,

ASMXREF

IBM360/3700HBBD 7750y —2F 20, ALELTS
e RN 77wy AetEb s 7 a,

DOWNDATE

IBM360 OSOZ20EAF— 22 v FEHELT, Hosdbhd, T
EBUPDTE (update ) D 7o 7 &fEbliT7 e 57 4,
PDSEDIT

IBM360 OSIIBr—Feva—nDERATF—2ty b EFBHBI K
WMET LT 27 4,

PDSEXEC

IBM360 OSKIBBEINATHAOEST —# 2 b T, BEO 76
I3 a5k ETILDLTRTT 5,

PDSLISTR

IBM360 OSICLAY—REHDF —F o tHx, TAZTXe D) R
P BRANWEEILLTEA TS e T 4,

Structured Programming Macros

T 73 CFu iy +5L20C, MACRO— 1107 a3 =0E
f 7o s3> rEESEFICLNTCELL SIELN A< 7 v,
rhbp=2 ek, WATBOL—11 , WIDJET, #0440 K HERHEIK




bt
TRACE

IBM360,/3707 07700 T, @SB CBRFBY A+ THTH
w5 a,

WATFACO

DEC RSX—11D OS0orbD7 v s 7 s,

FRAyHEr FHPLa-F4 YT 47w alCHETE 5b o, WATFOR
—11, WATBOL—11, WIDJETOBREMICIE S0k,

(8} System Operating Aids

Ao~ SREFHOLY 77 2T TH B,

Archive Storage Subsystem

CMSo#E+mtLAd D,

VM Library
EFHo2r—wIKY 2 C{fhN b IBM VM/370 CMS® ZEFE QRSB O 4

E2EToTWh,

(7} Text Processor

KFoLsuafcd, RIWCHBWEFRLZ LALETE L, £ LA,
B, &, B#EH, =270, PR LEONETHDL, ChoLOoXELEE
KEHRLAWBELEYTARADI, T*A D7 +—<vF 4 ¥ 7 LEERED
FERAETIN TN,

SCRIPT

pell]}

e

F 2R BEATN A I FPCHREIN A7 +r—= 9 VT, TF—£%
MAFT AT A7 x— <o T 4 X705,

SCRIPTOANE, EROT * AP xF4+THTL%. SCRIPT ©
BEREIMIT THREINL AL O T L, REOL0d, HA4odiExmis b

nt\nsd,




#z31 XTE b zT—F

CuUcGC
YR
¥ R MV M
IBM360,7370 . IBM PDP—11 |O A O
08 808
) —% /1
i ard R R
E E
8
U
R R P
SIroTT D R S 8 E
O R XX B
S TT ./~ 1 O
MTCD ~ C R S 11 N|PSP
OV SMOYV P P S 111 T1|E /K
§S 0888 S S E1 DMXI|T 3 T
WATFOR—11 (PR P N VR
WATFIV PRV P VAR VAR V. v
WATBOL P P VR v
WATBOL—11 (PR VRN VIR PR P
Waterloo Pascal RV VAN
Waterloo BASIC L i v
LPI
LISP [P VR VR
WATVD v v v
OMR MODS 1%
WIDJET r v % v v
MARKEXAM v v v
ASMG r vt
ASMXRBEF (PR
DOWNDATE v v
PDSEDIT v o
PDSEXEC vov
PDSLISTR v ‘
Structured Macros |2 VN PO P %
TRACE Vo v
WATFAC Utilities v
| Archive Storage 172
VM Library v
SCRIPT I PO P P
Waterloo Micro System % v v




32 Waterloo micro Systems
Waterloo K% T4, IBM> ) —=x 1 % L Commodore PET # .,
K,ﬁ-#f»:yfz—ﬂPa»@ﬂvywléﬁﬁﬁﬁbﬂTM5o%ﬁ
i Commodore ©F## Super PETOFERHC K2 A2 N ENTWVE,
T T O E%® “"Waterloo micro Systems ” ( by Terry Wilk‘inson
WATNEWS Oct. 1981 ) € L > TiB+ 5,

(1) Waterloo micro Systems & it

Waterloo RETH, R - L3 UL T WEBETHELsWsAMT, FRLD
ST ETERBELTERL, T35 T804 007, REOT w7233 >0
D EENG DEB Y ECENTEL I CE 2T A,

CDELZ TG, MO <Az a2 —2CEF LAV, Lo LT
Waterloo micro Systems OB R 7 = ¥ 24 | i H %,

¥ EHEMBEEDOT 7 1 Y £ffoke CAMAPL,BASIC, FORTRAN
PASCAL%ZFF—13 3. b 59—2@, ARAOF*x2bxzF 427, 70
FILET =277 A ORNERBLT 5, | _

Lo Ny sy =V, Y27 ACHIET, BEE*HL, EHLtoEEOCFEK
MEHoTHWLE, cANBIE{ o7, ITBM370F% O & Super
PET&£DEC PDP—11 WEEL &,

C@tau,§%77£03ﬁkd,“a@%mffnfﬁALtﬁeﬁ,
BWOEOEMTCTE, ZETHZERABEELENVI L THE, Y7 b v
TORFBWHFTLHIIOBIE:L % 2,

Ke=4282 a0 —R &L f T —s Ha— 2B, GHICHER
TeEdA 27 a—REefok, 750 b7 74n%, —FHbrb -5~
THEFDLLLTHhD, R4, P47 Vv—a FOF 27 54 0%, =4
FHAYEa—F L TCEDTNAET O Y T ahbT 222 TELL SICLED
s bt THb,

VeAEDR - PEOD ¥ a—2ZASCII 24 70K L Y #—F LTwW




20T, 7o —FdRS232-Cv ) TuFArCefsahblls?
V— AL D RITACZERC LR A ¥ A7 2—RF 0 Faild, £4vr71v—a
MedZ2apbDF 2322/ OBERCIGLONEBL S CEON R, &
A 272x2—x7a 77 a2FHQSTCM ( host communication module)
EFA TN D,

I YIosT, 42023y Ya— bt Farialid, oa—ArigRy
D7 7ARSBEBOFAINTF 4 22 b2{[MLETZATE S,

CORER, EHAE s —F =AY —EATHENDHNAEERI YT 4F 2
vy CHERTEE, ~—FUZT LY 7 YT TOHRFECRNEESEESE
NBC L Chbs HEAR, AFY YT 0 OSuper PETR, u5—#n 7 4
Ry, a—FAT Y A ETFOCLDBTE, ~HTHEBT v 2 - 20N
STHELETY, RODEJ/ELIF 4 208445, MK, TR a2
Co#do%k Super PETHH, v — a4~ EBRA{TE, FX+O02TO7 T
I rEMATACERTED, RN EHEITDEAFHL TE Lo

(2) SuperPETIK2D KT
[BM370Z0a vy ¥a—22PDP—11R0a3>Y,, —2Tdhid, L
CRNAE IR EHBEBRERINTHAS, L, w423 ra—3
DL 9 ABRHEERTLION, FARLESTRZV, —FR N HTER,
HED<A4/earyta—srRElL, PERFREMMTACLTHDHLES
L AT
Commodore PET K DWT i A 40 BRLE#BEFoTWeOT, CBM
8032% cPEMIESLINHETEDIHERD . T OBRMIEMOS
6502704y & 32KBO2—¥RAM:Z H o TWh . RNEDPER TR
ODEFDH,
« Motorola6809 7oty ¥ F 27T 5,
» RAMZ ¥% 3,
« RE—232 Y Faq4rr7z— AT b,




Lal, 65023 0% 3% T &, EAOCBMB032 £ LTHECOT
TOHBRNEEL o ZLTMC6809 EMOSE5022OmM T &R b,
A4 v FTE-—VEYBLON DM TFokke TOMOC 6809 € — N T
Waterloo micro Systems i< . T 0/ 7 b v 2THROLE b,

* Waterloo micro Systems Supervisor
6809 ROME» Kl LN TV,
« LB Ay Eg T 2

APL, BASIC, FORTRAN
PASCAL%Z¥ ®— 1T 5,
-ﬁsogﬁmﬁfnfiéﬁﬁvzfA

Commodore #fit, T~ — VI I TOEETHBOTWSE, £t * Super
PET” &5,

Waterloo micro Systems OSTFEMNHE ZOLHIK, 64 KBDORAM 21T
dmtbhtWni, 2 ¥l ) —rEERENALA=a—IIoTYDOS
EEEATLLERT L, > —¥RERTEL A 2R, FASHEK 2 DL
FTLo32KBo 3 2 Th b,

(3) EELERICOWT

EOEF/IGHEROA v 27 )y 2520 TELL 2T FTHIT EMNT
25,

EDEFES, * xRt ar€a—2%, SERIALS 1>, wAaWwAAD ISK
# LU PRINTER &, Waterloo micro System® 7 4 7 5 | €& 54k 7
TARYRT LA ET 2 —A%FfRoT, TEEE—488 A XTA ¥ 27 5 —
AREND, R, WOEWERZERBUTF #7714 v OFMEE 4 10049
REC 3 5,

ERLUEEOIRO LEF D,
APL
IBM/ACM790FREAKFCEIL LTHDE,




BASIC
ANS MINIMAL BASIC%® 3%, W{DrDHEL LTV,
«BEIE 31 XFE TERT S,
cmulti-line DBBEFMEEC C EHNTE, 5 21— 2 %L T
Wb, THEABR/ Ty VX aCHEL B,
* MAT (matrix manipulation ) ® 25— b 23> p {2 2,
BELT e 75 7 BOBIEAT —+ A b EL B,
S FATFEFALOEMT, s A TR E— T B,
CEEORY ) ST AN ) v s SEAS IR TR,
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7, 8 INPUT 3

XFEF, #fE
9, 10, 11 HIET — K E
GO TO X, IF THENXK
11, 12, 13 BASIC o 735 a1
FOR-NEXT 3, * Ot
14 FRIABR ( BASIC 7 r2 35 ¢ v )
15 "FORTRANZ o 75 4 ] — APY
16 FORTRAN 7 = 7 5 4 O
17, 18, 19 FORTRANZ w & % ¢ o 2 [ — 4

RAKL, F—20Hni &

20, 21, 22, 23 FORTRANZ v 2 5 3 » 71

DO, READX, WRITEX, FORMAT™, &
FAEH

24, 25, 26 FORTRANZ v 7 5 3 »» 7/ N
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27 I a—F AT ADIGH
28 E#MAE ( FORTRANY o 27 5 3 > 2 )
i 341

BASIC Mr. J.C.Jones ( Chaminade K25t EEFIFLE BH# T )
FORTRAN Mr.J.Bannan ( Stevenson % # v > +3 — )
KEEF  Miss.L Kotsubo ( Hawaii REFBMBFBEHYA )
Miss B.K. Tani ( Hawaii KZ2%4 )
Mr.B.J.S.Chee ( Hawaii KFFTHEHMB ¥ EHES¥LE )
THFZAGL
Neal Golden : Computer Programming in the BASIC Language
% oAk
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WaAUnger AEQHBELEB (Ferratv—varidpbtal, EBEoOoH
FHEITRLICRAT, 10 LELPBEOHROCEB T2 I IL2H% <
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(1} PLATO({ Programmed Logic for Automatic Teaching Operations )
O FEEEBHR
19690
Illinois K% ® Coordinated Science Lab. TCA I OMAEIFREEZ 5,
PLATO®BZ2: D. Bitzer B+O FCRRMAALI S,
1961 ~ 1967
PLATO 1, @, I#HREESI S,
cmAE 70 BT
o —=A% .7 #300iCET
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D a— B VAT AQOES c HBEOEHR,
A, BERESE OB - AFOER,
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I AR
T I H LT e AFTHRREE
R A N A i
1977
HWHEPPT (PLATO Programmable Terminal ) @5 Mo
7y ¥ F 4 AEBE(1MB)
-+« u-TUTOR SR LY PLATOMNR .+ 7 51 »ERT 5T & HTH
1980 '
Hawaii # & ¥ 200Ll boiEl T, L100 L EDHRIL Y F -+ LTwnh,
Illinois XKELCOBEROMIC, KOMWERXPLATOYX 7T 20 £ &
- b b,
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* Minneapolis, Minnesota

+ Tallahasse, Florida

X’ E
* Newark, Delaware
* Sunnyvale, California
* Quebec
BT
+ Alberta
* Brussels S K —
» J ohannesburg BTz #
* London #* H

AL, 150 oA T 7000 BRALL Fo 7 — 22 c THHEEANR TN
by

(2) PLATO ¥ X7 AOEKO4H
HBIE, FHABIC BOCERAIhTWIEREL, W2/r08HTHoT
Wa, TOWTFhis, CAICELETREZFEFZRL D & ABEBET
&7,
'®7§74wﬂf427V4ﬁ$w
EHTOX ¥ 32 F—, 374228 LUT7T =4—3 3 MElRE
@ % v FAN '
TART VA S AR CETERTAC EITL > TAA LT
@=4 2074 yvarnyss R
FAARTVvA NG LOBEENLL, 42874k KRBT
T & AT RE
BIE7 7 X< F 4 A7 vARTAZLICLDEMABO THEBETS L &7,
COWMKCAXTA ST I 2REZ2BAK A TWALERIN A, 75 X~
FARZFTVvADRDIE, LEo@0Is, <4287 49 OfMaTE
BroRzY, BHOERLE T 2T LKA L T 2,
L@ s v F AN, BERTHE—HORMFRLZEMTERL TV LA, 2

— 106 —




EL2(EBINTWIEdnEiEn, 2o FANL, BEE:OEITRTEL

JECTOR

LIGHT SLIDE PRO.
SOURCE (WiTH FOLDED CPTICS)

MICROF ICHE Y )
SLIDE ACCESS

AUXILIARY
CONNECTORS

KEYBOARD

CDC PLATO Terminal Components

B 51 PLATOM®

512 |
cots ||~ one INTERSECTION;

ONE DOT LIT

|
|\ ) ; = PLASMA
-

a
12 S TWO PLATES

OF GLASS

o

2 PLATOZ5R~F427VvEE
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BEh LR RDHLIOICELD. 71 PR AL EWSBEHLDORENT D
DECLLEWVWHREBERNICRW,

(3 PLATOD Y7t v <7

Y7 aTELT, FRCAI EREZFHHRELTETLREIOHD S
DHEI LT LACHERTER n, BRENKKE, CAI® IV CMI v =27 &
L THYROBESRboTWBE IS CHAL D

HE, FARTHCERINTWLC L X EEB CELDTHB L, TDT)
o DEB(BRLIED.

PLATO

I— AT 2T
CDC 2R LTWEHE T m 75 4
TUTOR
FIAE H#IRBCHE 7 0 7 7 4 £EN
THRODEE(IFRESABT AL
t&%bnﬁ,&@ﬂ%ﬁéﬁ%Ta
CLEHTEBEMEE D)

AIL= T Fa¥ TV
BT, SERO A - VR, Wk
Mog#Hz s, =r—va ¥ ¥afEKc
T 5

— B EIEHAE
HH B REF

FHILFITRE

EEEEERRE (FTFEORRS, 5,
WHOT ¥ A xEBLD )

53 PLATODYZ v =7
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WERPIUY 7Y 2 TOREFLEEZSTWLEPLATOOHEE Hi1x, ¢ ¥

MEEOCLBTEBES S
@ Drill and practice
HEBREE 5L THERIV L
@ Tutorial mode
FBEM TR LTEBI L
@ Tnquiry mode o
FEEHEOPLATO~NOCHM # 2T A
@ Dialogue mode
¥HAE, PLATOLARGE LB BEL TEHEHN S
®Simulation
YL V=Y a RV ERLELWEE OB TB 2
® Computer game
BMry— a0 &<, B LLTOr—a v BEF L L AT
i .
+tE® Simulation Tk, 77 &« 2OREHICHMT 25T % ¥ O KM % K4t
Kb, MECARKOLBEEE S5 2~ 7Lk o CEFIN Do

(4) Hawaii K¥W x5 PLATOOFIHE _

Hawaii K2 Tk, Bast Asian Language %8 (EAL) & Sinclair Library
TPLATO#FIHIN TS, BEALZER Tl Unger 1A ¢ % -THSE
RBEOTr 774 (a3 —RV 2T )2 ERLEBLTH D (§52KFDA
BREO—REMA TS ), Hawaii KE¥ECHAB * 2 EFERAEYCFER

nTns,
Sinclair Lib. TiX, * OO EFELMOKETIB COHBT K PLATOH

HEANhTni,
EAL %8, ODC ¢ —HOEFBETITL-TH b, HRKoBHES2 4

HEBHL T3 b TWd, CDC ELTHR, BABHKETRs —=xv . TORR
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ALl TWnaIDEBbhb,

CALOBNDIKRT B oL e, KENTOPLATOD AR EXREEI LB
e BA T, Hawaii KF¥FERK CDC o => v, —42%EAL, PLATQO® > % —
VPHETE2LNVWIFHTORTTDIZINTNE LT LETH oK

CDCxx>%—( Sunnyvale) | EALSF#
CYBER
73-24
/
<CRT-PPT>
{F5Z=-PPT>
Sinclair Lib.
CYBER
73-24
6800 e
(T ATF AT A

WE>
CDCe>%— ( Tllinois k%)

(WEHEH 20 &)

1 5.4 Hawaii RZEDOPLATOHF




UngerB+tOoMFEETR, FE~OPLATOR L ZHETERB LD, 71—
AT 2 TORBIENEENTWEDLTTH L5, T 5K, PPT OMEM L%
LT, The4774 > THIPLATOD S =F . THEF BT LERIENL
Twig |

M55 HBFCEMIALTHICRT-PPT
UngerBFREO R £ » 7l #H6 &£ T, RIC100EHO =z — 2y - 7THEHE
HIEEh TwainT EThbo £ELH, KOL ) ZBEOL OB L,
cHFEF, BFOF:rERIIHET LI O
AFRBLLABGREOLELCLANENZIF B LD
FrRANAT=A—v 2 »2AXBECRIUTLRA NI T 240
O 4
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5.6 UngertARED 7 3 X <=-PPT & Unger £A

(5) PLATORIZEFH®RM:T BT
Unger M RERZ Wt 3B OM, PLATOBMKIC I 28 BHE RAo 2 4,
Unger HEEIL L OFEOF RN L USFELOWHOEESRE o7

14
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a. FEOHMMRI — LT RER

HERBREFATWLIZEERLEHBL Wi bd TlAE . FIBEHET
LR, Unger REOHTE v 27 a~OBFEHINTH b, EEICHEL
BLOWE B

HHO S L, BLOBFER LR oD, FBHAL TWwa54E0FM
ERT, WMECHEMLTETWE, HECHARRIL, 6 0K 7 L&
BEEMINns,

HEORWHF4ER, EXFBTIALIH TR v BFEZ T — 2 ¥ 2 TR
THINATWZWC L 208 LAk ng

BEThd, PPENGHKOFESC LS TR, KEEEORWHTF HET
HHTERMAINTWE,, HEROBRWEAD, BELSEENILIABR
LT, HYOKECEHHNKELBLILITH 5,

b. FERROAMEEEE — AMBEEROTHE

REGRERAPOFELEORNEZ, UngerARBOWKRILRLZERTE
5o |

FRALTWLEI-—2Yv .7, FCETHERTLTWED, SATHFEREL
TYbhi EVEDBIKIT S0 TORMA, Mbhor > bERBLLTWS
EOThh, HAlirs, t—vEXRLTLENTEL, BRD FE3F
YOG, BICAy - JHBPACET LA ThERLTH Do

LD yt=2N LT, FEBRICT 20 EoE AR TH L5, Lo
LEETOEBOHBFTENTI  =r—v a2t bt WEBETH2
CENEMTE D,

\nb @ 5 “peer pressure” (EI#HEDOED ) 2R UEZWTHELC &, B
EO—N—RBEE D CERILLABABTH 2. RBECTE bR HMTR,
LELASTS o TWAH¥BLABEROAWHT TW{ Dk Th b,

COEH, PLATOt 25 b CAT EOoWTOoRR TR OI LM ik
DETH ko MWK LETORBEDAE" LSRG H, HET
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TELhEEEID, Fo L AMKOS A RBELTETS2 LW EET
o

LOLSRBEEE(DODAPHEBET L2 51, CAIORBERI, HKEK
MEIN B KRN L W,

c. I-RAUxTOTk—BYHLoKL <

D —R Y L TREDALFACLORES LEE A LEML 2o

el B drill CHT2HFEOEREHTENE R, FhicHL x4 20
SRITTEL, B Z e b oBREDT 2, CORDPHAET L L IT,
HMELHANOKEAPBELINBORELWOT En, Bk DRI 2,
—H, DL RRYINBELT TR, FEABT LI 2EES LT
WAHRLBLNEREE, fbid ey b RERLAD, BELZFE2BATY
BrBOAdokh, 7 F 2 0BRERIELT2 LUK LABAE, B
LA s - Y3 MU OO0 25 TWE, £OL 9 RHNHT 28E6EL
E@iﬁ&“bmﬁ”ﬁﬁ@#E%b%%ﬁ%.UkXW;THEZTw&
FhiZ Witz n,

do Aoe— KB —BF A0

FEFOA Y74 22y t—STBIET TR, OARSTBLEF A -2
EEDR S D, 4yt — 2O “send and read” AHAWKTE L, N b, E
BRICH ot 7 o £ — S LR L O ABBHRBEILICET - TWw b & L AER
T&fo

e. 74— 74 —BREBROLS

BT A - rBENDIRIE, SR FERT A LREE T2, #LC,
TNERME TETTHECEDHE V. CAL Y27 abll, bABHKTIHE
RO LD Lorn, CAl w27 2 b BB LERILL 5 &+5ICH,
COLOZHEM 248D, CA2RBT 28 N5 32 L WoBEICEH
BINETH D,

Za =7 A, FHECHACERSBETL o LA TIETLTY L
Vo ZJER, HDFEED, MEBEMICHL 9 L WHE:, Bk TFrbaith
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AT 2nbOED» L, WO FZ W, AKOB2 72 g+t~ 24 TnD,
LS EWOBSEERS ~ — A CEBIAER LA WES 5,

Ll B#ICtn B REABARKEZ-TWBLERb T2 2, 4
DAVERAKE AL SREECTE A,

TEdbok sty =V R, RELFV—HBERHOL 52403
Bhid, ¥EDEEREN L Do, BOTHA2BES 5o TEEZR L
Thofko CNLOFREHLT, Bl T L0908, HMOEHAT
5o
f. #OFHE, Oty 2-bDaI_ =br—vay —FnDE BN

MOBmKEFEAL TWEEESZNWEMEEL L, BRFRO £ 5 + —
BENLT, #ye—2DebEDATE Bo & OMER —BEA L LR
ROERHTGEL bR TWEATFHATS 54 (@@= = b 2354025 5 4 5 7]
BELED S B ), Unger RAR KA L OFALOHREL D=3 . =4 — 3 4
hEPSTHE

BEBOILT, EMOARED T o b — Y g VTR D E NS £ &
e KEFHS Lo HAMICH, PLATORKOFRETS 5 & 5 38
RS2l , RBICHFECHEL TN S,

CDTIa=d =T hrbici, BESEEABLTRE AZD
VAP ERFICLILEDLHB LN D0 B, KA, EFIRETRIH 2,6
U@H%A@,ﬁkGﬁEKEET.Kﬁmi@mmmmnD~A&ﬂsi
=2r—varELTS Ak,

COmusician B, €T/ OMEIE LY A F AR PLATOY 2 7 4 0
PUHELLETS THI BELHKRATBE LToAEY, B, 7vx,
W, REFHBMNICF 2 v 2 L, FORERT FAA 253D RTF A%
Loz tTthok, ,

BEHE T2 T BDR, w4 TOKEICE Kb bA T EHl b
ML, >3 1 F L D R PHACEET L V27 25l L TwiD
2, Loz ks
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L OHONRRRERRRE L OTE o, COMDT =7~
Vo AT CEB~OKEAWBRC R L2 L HERTEL, ELT, Th
Lo ThEWEELAMECE 22 E3H0HTH Lo
g. BEONHEOM Y

T ETOHEBERRE, O — 2o TOFEEENL, KEEL OBE
MEHEHEGT S5V “remedial student " Bh T 5 2B ERIEE
Rannidroh w4 ) 0BBCHEHTHLC &, THEMTE Zo

Lerl, FSEd, e, [OWMECERLfbET, ETOREOCLOTS
s T iy 2F aTHLE LB Do d, e, [, PLATOEEHIC,.0A
ZENWLIEABTA N VAT LB TELZLNI»THLREH - TE2K
LT%, MLMEIEVWOBRIRENLS S0

BEASAIC L T ABAEET =7 2B DA S DADRS D Do
Fhit, XEGEOGKE T A4 Simulation OFIC L o TKB L. 222 D &H
BhI—RY TN 2, RBOCT OFIO LK, WmARL2H A2
HOMOEEE TR, bolnbnnt, RETETEA NS ZHAD
GHETEE 9%, L& LUk

Simulation model B % H A T Thnidd, \»{ 6Tt EED I
TEBo AEL, ChAREORERMARHD TSS O XKLL T A
PhLAE e KB, IMEVIBAT, FAETEAREYLZ DKL L
BELWCILTHD Do

52 PLATOWLXZBXHEHF
Unger £ AD LHB 20 RZPLATOC L 5B EBHRE Y A7 20—t M

T+ 5o

(1) BEFEH2—=2v - TOPLATO offerings

@ offering B@E® 2 €—% BB & LT LoT, PLATODHH & AKE
szt dTE bo




Japanese at Manca

a Imtrocduction te the PLARTO keymet

{Chocsea this lesson if this is vour first time
on PLATO.)

B Introcuction to PLATO in-Japaneae

(This is a fuller introduction than the preceding
choice, and is erntirely in romanized Japanese.)

< Cpen forum for students and instructers
(This is a notefile where users of the lessons
in this catalog can exchange their ideas and

suggestiors, For confidential student teacher
notes, use the LAB option posted below.)

(Press BACK for intertermiralized games.)

Chocae a letter, or press one of ihese keya:
SHIFT-STOP to saign off
BACK for previous lessons |NEXT for more lessons |
HELP for explanation LAB to read or sernd notes

—117 —




These lesscors deal with the Japanese
writing svatem (ORTHOGRAFPHY) :

Hiragana review

Katakana review

Order & direction of atrokes in kanzi
Touch panrel karnzi quiz

a0 o

[See also Imtroduction to Katakana Sequence,
twe pages ahead.]

These three leasons will help vou improve your
COMPREHENSION skills:

e Important diatinctions |
f Importart distinctions I
g *Local” Japanese in Hawail

These lesscr= demon=trate how FLATO handles
East Asiam writing (GRAPHICS) :

h Karzi karnamaziribun text editing
i Modern Chinexe demorstration

Choose a letter, or presa ore of these keys:
SHIFT-STCP teo =ign off
BACK for previous lessorms [NEXT for more |essons |
HELP for explanation LAB to read or send notex
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These lesaons review different aspects of
Japanese SYNTAX (greammar) :

a Politeness and Formality in Japanese
A seqience of two leasors

Verbs of giving and receiving
Touch parmel postposition practice
Sermtence modi fiars

Comparative cormstructiorms
Japarese telephone talk

i a0

[See al=c Review of Inflection Sequerce,
two pages ahead.]

Theae lessons cover some of the problems of
Japanese MORPHOLOGY (word structure):

Learning bamic verb inflection
The game of Sekigabara

Telling time in Japanese
Japarese pocket calculator

- re

Choose a letter, or press one of these keys:
SHIFT-STOP to =sign off
BACK for previous lessons |NEXT for more lessons |
HELP for explanation LAH to read or =end notes
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Katakana Sequence

The fellowing six lessors should be mastered in
the order shoum; but the exact order of study is

up to you.

a Reading katakana |
b Reading katakama |1
< Reading katakana [1]
d Reading katakara [V
e Reading katakana V
f _Reading katakana VI

(These lesscns go with Reading Japanes=e,
les=or= 1 through 4.)

Choose a letter, or press one of these keys:
SHIFT-STOF to =ign off
BACK for previous lessons | NEXT for more |e=sons |
HELP for explarnation LA to read or send notes

s 7 (4




Inflection Sequence

The following fourteen lessons should be mastered
in the order shown; but the exact order of study

is up to you.

Basic
Basic
Basic
Bamsic
Basic
Basaic
Basic
Basic
Basic
Basic
Basic
Basic
Basic
Basic

33 —K¥—r TR 20 0O To

predicates
predizates
predicates
predicates
predicates
predicates
predicates
predicates
predicates
predicates
predicates
predicates
predicates
predicates

i

il
Pt
v
v

Vi
Vil
Vil
P
X

x|
X1
XiH
XV

(These leasons go with Begiming Japanese,

le=ssons 1 threugh 14.)

Choose a letter, or pres= one of the=ae keys:
SHIFT-STOP to sign off
BACK for previcus lessons
HELP for explanation

I NEXT for more lessons |
LAB to read or serd notes

5.7 (5
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GC x A *M % E % &

Mamy of the lesscorns listed on previous pages
involve games that help you learn Japanese; but
the tuo lessorms listed below are special in that
they let ypou play with other students signed on
at the same time.

a Binge karnzi & kara review

b Japaness “Monopaly®

Choose a letter, or press one of these keys:
SHIFT-STOP to sign off
BACK for previous leasons | NEXT for more | essons |
HELP for explanation LAB to read or send notes
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When vou are working a lesson:

NEXT will usually move you ahead
(when in doubt, press NEXT!)

HELP will usually give help on a question

SHIFT-STOP will let you leave the lesson

When you are asked a question, PLATO will put
an arrow on the screen, like this:

>

Type your answer at the arrow. When you are
ready te have the answer judged, press NEXT.

57 (7)
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NOTES to and from your instructor:

When you sign on, and in between leasons, you
can press the LAD key to read and send notes.

If your instructor has left a new note which you
have not yet seen, you will be told when you
sign on.

When you are working a lesson, you can leave a
note to your instructor by pressing TERM

(hold down SHIFT, and preas TERM , then typing
. "comment” and preasing NEXT.

57 {8)
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Special Symbols:
These symbols'may appear beside a lesson:

* Lessorns you have completed

+ Lessors which have no real "end”

- Lesson vou were last in

& This symbol appears only when there '
is a shortage of room for leasons at

your site. This should not happen
often. The A marks lessons which are

gdefinitely available at your site.

K5 7 (9

—125—



2) = —2v 7 OEEY

BABBB L, BROCLanBorgrd, Dok, BEFXONT*HE
Ladhidabivn, 20D, UngerRABELLTINLOXE? & > b
EFRABELTIFAATVATELLOIRLTWA, 22 hdrbr, BEDZ —
BERRBEL2BNTNE, XFErIHED LA Lo BRLOT B LA T D
5o
XFoBEEx#Hs s b pE R, RKAAXNF 7 P2 AEL T,
HEFAERT =20 2T db, COLOSC, 75+ EnAnABEELE
Thidiabixhwlid, PRIVAIFFEHRERFOERBE N TH 5,

a. VLHRERDOT A4 AT VAL “naiE, T 50628 % OHAL
"o, EaLT, AOELOHIH L, AAEOHRY HOEKD, HEE T
HHTEERMBHAL Tnd,

b, 2y FldaeFBLALEDEY

U—wFETAERRTHL, CNO=ZDOOBTEORISHC L b, B
ZHABOXE®ELE b,

c. BFRLIrzBFOEE “HWE KRS v b AL E a2 v— & ( Bast As-
ian Pocket Calculator),

BORKECRRENET I THFCHLYT 2ELZY, FORDP L E v F
FRTBBRT A, ThE LOMOPREFRI L B,

Chafdass, (1% ¢tROBEFZE22>7ANT B, ThBEL
(fizbh iz, HANEFTLOMNITRFEING, FOFERCHL T, &
HEGERTIFETHTTELE, ALK, ¥OHEA2FHEre—<=FTATL
T, EB»E S0 DD D,
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ok & C P EFF 0w B

AP M N D W

M F At TS

RO B S oY e D R OO O

(3

58

The poem or song (uta) at
the left is a marvalcous
creation of approximately the
tenth century. It's author
ia unkhown, though tradition
attributes it t¢ ths schelar
and Buddhist cleric Kuukai
(alza=s Kocboo Daisi).

What makes this little
work so remarkable is that,
while a poem on a Buddhist
theme, it is alseo an acrestic
for the Japanese language of
the Early Heian Period. That
is, each phenemical iy
distinct syllable of the
language appears once and
only once in the pcem. el

Scme kana should, given
the maaning of the poem, be
marked with dekuten (voicing
marks) .

Chakt "B OEE
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Yosi

Touch squares to form sentence; OWARI when done.

Amerika-zin R ikimasita
Resutoran ‘ga tabemasita
Bituteki o mimasita
Hooku ni ima=ita
N
Takusii de wakarimasita
Tookyoo te arimasita
Hon - arukimasita

Touch OWARI to erase response & make new choices.

59 #%,F %A CLsLECHER




Japanese

+-FAF=BEE+E

Look at this problem:
129377 - 57165 =
First, tcocuch the keys

fer 129377; then
touch: the - key.

i

-~

Ll | &
—d
—— | ERASE | ERASE
ONE ALL

DATA teo replot. BACK for difficulty index.
SHIFT-DATA toggles languages.

Es510 “"HERFrrHAx_  L—K
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d. B&EF#E"BINGO”

| 6| ikkai |

When a square is called, touch it, or type in its
rumber and preas NEXT. BACK for a new card. DATA
to declare BINGQ. Shift-BACK to withdraw.

7

g’ 27

(| R

12 23

Game in progress ' B3. 44 after the hour.

511 BINGOKIAZEAEM D
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e. XEQHEFHHAICT LM

By touching the boxes containing kana and the
kanzi in the list shown below the problem
sentence, indicate which kanzi iz used for the
Japanese phrase in each box. '

Display #l: Initial display

NTAE (AN Z D [ Lw 3] ©—DT,
monbusn [LE] p5a-THET.
Mo~ &8 B B N X

AN

Display.,f#zz After'th;j.rd touch; bei has been substituted; preparing for koku.

NI XK 1zt L3 © —oT,
Modsush | LE] pEE-THET,
M K &5 B @

NT L1k %_':<!@ L 3| ®—2T.
A->gbust (LE]| #EE-TRET.
M A B BH @ N

M5 12 @EFRERIRCEILEOHER
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ZZWFELefd, By FEMNELOTH L0, ERN2ERTERE2EHR
OEBLOFEL A o Thnd, 24T, WO L 5 %FEHED acceptable R HAH»
FhbHE>TWn D,

Sensei ga katta hon ga ookii —desu

Sensei no katta hon no hoo ga gokii —desu .

Seusei go katta no ga ookii hon desu,




53 Hawaili REW & 2 FHMNEBHE

(1) UHCOC

Hawati RZFIWWFUHCC( The University of Hawaii Computing Cen-
ter )b b, 28, 2XOMAELFEO e/ 5 2B E T IA - Th b,
HHETETHL, TSSP ISy FMBOAHBR I BM370,7158 #A%E
AT b,

X513 UHCCEMMMAOKE L

—133—




514 THCCOD =

515 3, #2422 UVHCC%,hkt2tildorNews ThHi, ThiC
L, IHENEBEELL, Sy r—JOFEAEET T, $ MW EBELT
WBHZENHB, HOKRECEERXECE~NNDT, WAl TRERLS
OFTIRMTHHELT L b,
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The dniversity nf Hawaii Computing Center fducational series

FALL 1981

Thae UHCC provides an educaticnal service to promote the gEfective use of
the Center's services and facilities. This sSemester GHCC is offering:
1) INTERFACE - a semihat an varicus topics to all interested persons of tne
university community; .
2) noncredit workshops to faculty, staff, and graduate students; and
3} videotapes, available for viewing in Sinclair Library Listenring CenterI.
Your suggestians help in plamrning the coufses. Use the sugqgestion box or
fust call to conveY your suggestions for the UHCC Education Series.
For further details, please call Helen Carey at 948-7351.
Extra copies of this schedule are in the black plastic pockets next to
the consultant's desk.

INTERFAMCE

N Every Thursday

T 1:30 = 2:45 p.n.
E Keller 203

P : INTERFACE is a series of sepinats covering many different topics and
A is open to the university community, This semester the seminars will be
€ held every Thursday from 1:3¢ to 2:45 p.a, The seminars, will be held in
E Keller 203, You do not reed to sign up for these seminars.

We'll be looking for many INTERested FACEs in the weekly audience.

1. Intectpreting Your Job Ourput Novenber S
Sandra Onizuka
This seminar will explain, line by lime, the infermatiom found
on the printout of a typical job run on the IBM 370. TYou vwill learn
wvhen and haw this inforsaticn is generated and how it can be used to
determine hov your job performed.

2. Using Magnetic Tape Noveaber 12
Sandra Onizuka
Tapes atre ah inexpensive way to store a large volume of data.
The physical features of tapes, the Dpeans to tell the system about
your tape asing JCL, and the procedures for using tapes at the DHCC
will be discussed. A basic understanding ¢f JCL will be assumed,

1. Using Disk November 19

Sandra Onizuka

The use of disk data sets for stering programs and data will be
discussed. Physical disk vcluse characteristics and various orgaai-
zation methods and cheir applications will be mentioned. The course
will concentrate on the JCI necessary for mahipulatimg data sets.
Dtilities, backup procedures, local r[policies gaverning data sets,
and other related topics will ke touched upon. & knowledge of ele-
pentary JCL and some programming experience is presumed.

SHOBRBT COUERSES

Participants in the short courses must register by calling the reception-
ist at 9u48-7351, Reservations wil)l be accepted only TWO (2) xeeks before the
scheduled short course. This 1is to helfp ensure that those who sign up will
show up. Please cancel your reservation if you cannot attend, since enroll-
ments are livited to 42 pecgle.

UHCC Educatioral Series - Fall 1941 Page 1

515 (1)
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SCRIP1 Introduction to SCHIPT - a Text Edico

SCRIPT Nov. 2 - & (Mon.,Wed.,Fri.] 3 mectings Helen Carey
SCRIPT 2:30 - 4:00 p.o. feller 204
SCRIPT SCRIPT, a text formatting fprogram which operates under our time-

SCRIPT sharing system, makes text-processing easier. Topics covered in this
SCRIPT course include creating a text source data set which will allow easy
SCRIPT tevision, basic SCBIPT ccmmands and features, and using SCRIPT to
SCHIFT process youf text into formatted output, whether it be 2 tough draft
SCRIPT or final copy. -

SCRIPT To take this course, Yyou should be familiar with T50, especially
SCRIPT EDIT. The UHCC dccumekt "Ising the Computer to Prepare a Paper™
SCRIPT explains bow to use T50 and EDIT.

SAS SAS at UEHCC

5AS Yov. 9 - 20 (MON.,FCi. Kcn.,Wed, Fri.} 5 meetings staff

SAS 1:00 - 2:30 p.m. Kuy 209

SAS SAS (Statistical Analy=is Systep, pronounced "sass") is the post
SAS heavily used statistical package at the UHCC. 5A5 is an easy-to-use "
SAS system for data manipnlation, raragement and statistical analysis.
SAS The data sanipulatien includes transfotsations, ranmking, Pprinting,
SAS clotring, and sortirg. The arcas of statistical arcalysis include
5AS regression, analysis of variance, freguency tables, univariate sta- N
5AS tistics, correlation, and multivariate statistics. This is a video
SAS tape training-course frem SAS Institute consisting of a Morkbook and
SAS six video tapes. Topics covered in the six modules are: Introduction
SAS to $AS, Getting Your Data inte a S$AS Data Set, Progran Processing,
S5AS Working with S$AS Data Sets, Feport Writing, and 35AS Procedures. The
SAS video tape part af this covrse will be showd in five Mmeecrings at
5AS Kuykendall 205 during the Ecllowing times- 1179 and 11,13: 1:00-2:30
SAS PM: 11/16-11/20: 1:30-3:3J PAM. The reason for this time scheduling
SAS is the availability of the large-screen video projectioh systea.
SAS There will also be progras workshops ir Keller 202 on Nov. 10, 17,
SAS and 2% from 1:30-2:30 BM. The Workbock to acgompany this course ‘enly
SAS may be purchased from the UHCC recertionist for $8.00. Prerequi-
5AS sites: read the two UHCC deoccuments con SAS. They are: (L8260} Using
5AS SA5 at - UHCC and (L8261} Fsing 335 with T350. Botk documents are

5AS available from the consultant. PLEASE NQTE THAT THE ENROLLMERT EQOR
THIS GOURSE IS LIMITED I0 35 PEOPLE. .

SP5S SPSS at UHCC

PSS Nov. 16 - 20 (Mon.,Wed.,Fri,) 3 meetings Monica McKay
5PSS 2:30 - 430 p.m. Keller 204

5PS8S This sbort course will cover the use of SP5S, a widely used sta-

5PSS tistical package. The first day will introduce you to 5255 structure

S8Ss and syntax vith a review of a simgle statistical procedure. The sec~

SPS5 ond day will cover data modification with a lock at another siaple

5PSS statistical procedure. The third.day will cover S5P55 system files

5pss and the associated job ccntrcl language statements required to rtun an

SPSS SPSS5 job on the IRM 370. Prerequisites: review UHCC docunentation an
5PS5 (available in the users library or from the consultant).

JCL introductionl to Job Control Lanyuaye

JCL Nov. 23 - 27 (Mon..,%ed,,Fri.) 3 mpeetings ' Craig Lee

JCL 2:30 - 4:30 p.nm. ’ : Keller 204

JCL This course will cover the hasics of using job control language

JCL {JICL) . JCL is the means by which you reguest the IBM 370 to perfors .
JCL wolk. The first two days will cover gettirg your JOB intc the systen

UHCC Fducaticnal Series - Fall 1681 Page 2
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JCL and presect an overview of the three main JCL statement types. The

JCL third day will cover in-stream and cataloged procedures. Preteyui~-

JCL sites: read the WHCC JCL dccumentation (available in the user library
or from the consultant). .

GRAPH Usirng SAS/GRAPH

GRAPH Nov. 30 - Dec. 4 (don.,Wed.,Fri.} 1 meetings Helen Carey
GRAPH 2330 - 4:;00 p.m. Keller 204

GRAPH SAS/GRAPH is a device-iatelligent, interactive color graphics sys-

GBAPH tem capable of producing color fplots, bar charts, graphs, slides,

GRAPH three-dimensional graphs, and other displays on graphic screens and

GRAPH plotters. SAS/GRAPH is a part of SAS, a total system used for report

GRAPH writing, statistical analysis ard data eanagemane.

GRAPH This seminar will explain how to 1ead data values into SAS5, per-

GEAPE form any necessary data modificatior, and then produce displays using
tvo orf three simpple SAS/GEAPE statepents.

VIDEOTAPED LECTURES AVAILABLE IN SINCLAIR LIPRARY

Videotaped lectures are available for viewing in Sinclair Library. To viewx
the videotapes, call Sineclair Listening Center ar 948-7316 ta reserve tha
videotape playbtack and the tape.

A handout for the first tvwo videotapes is available from the coansultant.
An abstract of each tape is listed in the UHCC "Deocument Catalog®. . ’

The folloving tapes are available: .

1. "Program Library lLoad Modules", 1 hourt

2. "Iptreduction to TSO™, 1 hour

3. "Job Control Language™, 1 hour

4., "SAS video Training", a series of six 1 hour tapes. For the SAS topics
cover2d see the Short Course synopsis SAaS at  UHCC. A Workbook to
accompany this course may be purcnased from the UH Bookstore. To view
this course vou obust have 2 valid UHK or EWC ID card or a letter of
clearance from Ginger Carey, UBCC, at Su8-T7351.

5. "Basic¢ Basytrieve®”, a series of thtee 1 hour tapes.

6. ™Intermediate Easytrieve™, a series of three 1 hour tapes. Easytrieve
is a cooplete Inforraticn Retrieval and Data Management System which
solves mapy probless Ffor fpeople who have a need for information. It
can be used by anyote because it is easy to use; yet it cam also handle
the most complex task involving data. Basytrieve is written ia free
form, using the Bnglish language. There is no need to use report foras
or layout sheets, because the language makes the program loek very auch
like a written report request. To view Chis course you must bhave a
valid UHM or EWC ID card or a letter of clearance frow Ginger Carey,
UACC, at 948-7351. VWorkkooks to accompany both Easytrieve ccurLses are
available on loan €frce Girger Carey at the UHCC.

Bl 5 15 (3
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(2) Information and Corﬁputer Sciences ( 1CS ) OoEHE
College of Arts and Sciences CB LT 5B, WA WS E2EOEH: ML
BRUTEEC & %5, Computer Science DENFELIZTE, *OFOBEORE
TRTL2LEBENS B, 81, LB AR TS,
160 Introduction to Computer Science |
BASICRIEmyos vy
A Ea—SFDEREEOHE~DOER
160 L Introductory Computer Science Laboratory
Tescl v IEE
260 Introduction to Computer Science [
A Ea—F VAT AOEE
THE, 9y Va - 2OBBLEE, BREO T rs A, 3 s
197, O8, B
267 _Algorithm and Programming |
TSI IS AR, T a5y LR, Bk T e £ T
3y
BASIC, FORTRAN, COBOL, PL/I, RPGOE=ESE
AF]
367 Informmation System Technoldg}’
TWHRELIEO%RE, WE, F&, 7 71 ~#5, 28, B®E, HH@e
2AF ANDIGH
371  Elementary Probability Theory
RE0LUENEHEEEE T
443 Statistical Data Analysis
e, e, BRI AR E
(T Ea—2077 )V r—vareEBRTE5)
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445 Introduction to Random Process
ﬁgﬂ:/zi‘&‘p 7_‘«]3'%&1 EL‘ﬁv *ﬁ%a R L ]‘Jbﬁﬁs 7 ¥E
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