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EVNHZ LB, SR, ~HOATA VLRFEAZFTECL TRV L,
(BAENS, BEFNAREBICLZS, AEEbAL LTV ErEANECT S

CEEAPS) PRETECIREFEZLIBRLONS LD, BURFHTREAN
CRPRALLEANTEREREZSERAVEIIRLTILELE 5,

i, EE e r 7 A2URTOIBEARLBEDLBEC 2 2 P BREIL S,
A4 KR, 7o/ 7 sERENEREE L, FPIKBC AT VEfEne
5, EDH i, FEEOIORTOEETAFA VT BHAUNGE, HFRIEL
WIHIFERAD, A BicR TREL I XS 330T, AL CHESERR
(REZBIB-THAFAVNL LTRALASDEABBENLEL 22BF
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7y 7ETOEERRICL-T, 7077680 TE2, 22 THHFEOTHE
REBRCAWAEL GNEBERETHIETF e 77 40BERBVEVL D,
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BT 0SS A THRTERL AT LEHN

1 CORRECT ZFEBEOMEMNTEMEDFINTL-ELALEONKES,

2 WRONG  SHEORENTEBEOENAL—KLAN-ZEE ONICE B,

3 ANSO SREORENTFEREO SN b—HK L fid -7 & ONIKE Do

4 ANSn FEEOREN TEBEOnFTRL—HLALEONITES,
HINT By b A— Ik LR ONICE B, |

6§ CANS E£* - RIha s 2 ONICR A,

7 REV Bbx —2F3hiat ONKES,

8§ OK THw —ARINEEE ONICRD,

9 TMUP EESIRERIA TN A L 8 ONICE B

10 CCOUNT [FZEOHOHY £ —,

11 WCOUNT BEMHOH Y E -,

12 TCOUNT #1447 ,7BfOIv £,
13 SWn 0Zn<STT8HORAL , Fhib5,

14 ACCn 0<=n <9TIMBEOEHEL S #hdb b,




522 frRiLoMEAE

KUAT 2O EFEIPEBL I CEE 0 75 ARERT B2 L HHE
B, vAFALBOFMRETE T e /T AOBLELTRET AL S T
BE TV, |

HEE e /7o ERT I LHGR, ZREJFEIHEVHL, a0 SR HE
P CEBORNE HECBEAS S LR TES o, ZELSLTHLRAV,
SFR, WL onOBERE AL - Y ERTER T2 75 0P E BT B,

e R AT » T —R

STEPZ1: CALL SLIDE(21422.'CYY5% /% _STEP 21C(22) */
CALL REQ('REvV1);
CALL TIME(OY»S
IF REVK=1 THEN GO TO STEP203
_STE21: CALL SLIDE(2148, *C") 3§ f* STEP 2141C18L 2/
CALL REQ{*REV*) 3
_CALL TIME({O)S R
-IF.REVK=1 TH=M nQ 70 STEP213%
STEPz2: CALL _SLIDT(2242340¢C")3 /% STEP 22C{23) &/
CALL REQ{IREV") S
CALL TIME(D) L
. IF REVK=1 THEN GO TO STE21;
STEP23: CALL SLIDE{23+244%C*") 5. : /2 STEP 23C(24) %/
CALL REQ{*REV?)} )
ACCT=043
CALL TIME(D:S
. IF REVK=1 THEN GO TO S5TEPZ2Z23 . [P
STE23: CALL SLIDE(23+840CH) 3 /% STEP 23.1C(B) =/
_ CALL REQ{'REY"*): !
CALL TIME(O)3
— IF REVK=1_THEN.GO_TQ_STEP233i .
STEP24: CALL SLIDE(244254'CY) 3 /#® STEP 24C(25) #/
__ CALL REQtM'REvy3 __. e
CALL TIME(O)S :
IF PEVK=1 THEM GO TO 5TE233




@R F v FTOBEO—KE

STEP9: CALL SLIDE(94.12+'Q")3 /RSTEP api12)ny
CALL ANS('CF18%)3
CALL PEQ(YREV')}
CALL TIME(Ot; _ .
- IF REVK=0 THEN GO 70§93
ACC9=03%
. . GO TO STEPB:
593 - ACCY=ACCO+1}
IF CRCT=1 THEN GO TO $902%
_CALL LAMP{(2}3 ..
WCNT=WCNT+13
- IF _ACC9=1 THEN_GO _TQ 59013
5900 CALL SLIDE{(S+10+'CH")$ /#5TEP QH(10) %/
CALL_TIME(O) 3
G0 TO STEP93
59012 CALL SLIDE(9.45.0C1)3 IASTEP 9T (451%/
. CALL TIME(O)S :
‘ _GO_TO _STEP9%
5902: CALL LAMP({4)}
JF ACC9=1 THEN_CCNT=CCNT+13
ACCB=ACCYS
o ACC920%

cHBFEOL Y PERPEEERITAELBE

jIEPJ? CALL SLlDE(lQo?O.'D')s" (% STEP_19Q(20)_2/

CALL ANS{*CA3:B04544924614734CA3¢ 8040454¢0+9240+6140473.01

CALL REQ(*REVY):
— CALL _REQ{'HINT ')
CALL REQU'CANS?) 3
CALL TIME(O); )
IF REVK=0 THEN GO TO $193
ACC9=03
GO TO STEP1g:. -
_5)21_ I1F HIMT=1 THEN GO TO S1902%
- IF CANS=1 THEN GO TO 519013%
- ACCS=ACCo+1
IF CRCT=1 THEN GO TO 51904}
CALL LAMP(2) ‘ M
WONT=WCNT+1 3 -
s 1F_ACC9=1_THEN_GO_TO_$1903%
) IF ACC9z2 THEN GO TO 519023
51901 CALL SLIDE(19471+%C") 3 /% STEP 19A(T1) %/
' CALL TIME(O)3
_GO TO STEPl9; .
51902 CALL SLIDE(19470+°C") 3 /% STEP 19H(TQ) =/
CALL TIME(O)}

.. G0 TO STEP193
51903: CALL SLIDE(1946B41C")3 f* STEP 197(4g) »/
: CALL TIME(0)3
GO TO STEP193
ST904ICALL LAMP (4) 3
IF _CANS=1 THEN GO TO 519053 e e e
IF ACC9=1 THEN CCNT= CCNT+13
_ S1905:ACCB=ACCY;

ACC9=03 - - S e




VRV VARBOKF-T, QLANRBI LR TEIBRLS

STEP3&:

o _CALL ANS(TCATIAV VCALIF 39 CALIB Y,

538

53801

CALL SLIDE(3B+454t0%) %

/% STEP 3BQ(45) #/

TCALIXY 4 ICALILSY ' CALISKIPY)

_CALL REQ('REV1) 3

CALL TIME(O);
IF REVK=z0_THEN GO _TO 5383%

ACC9=0}
GO TO STEP373

ACCE=03
ACCO=ACCO+1%

IF CRCT=1 THEN GO TO 53804}
CALL LAMP(2)3

WONT=WCNT+13 N ,
IF ACC9={ THEN GO TO 53803%

IF ACC9=2 THEN GO TO 538023

tCALL SLIDE(384394%C") 5

(% STEP 38.1H{39) #/_

— CALL _TIMEtO)}
__553B:CALL SLIDE(384+43,5C") 3

CALL REG('QK") 3
CALL TIME(O):_

IF OKKY=1 THEN GO TO STEP38;
CALL SLIDE{384+404'C*}5_

/% STEP 38e2H(40)_*/_

CALL REQ('OK )3
CALL TIME(O);

IF OKKY=1 THEN GO TO STEP3s}
CALL_SLIDE(38+41+%C*) 3

/% STEP 3Ba3H{41) #7

CALL REQ('Ox*)3
CALL TIME(O)3

IF OKKY=1 THEN GO TO STEP383
CALL SLIDE(38.+42+1C") 3

[ STEP AR 4H(462) #/

CALL REQ(*OK*):

IF OkKY=1 THEN GO TO STEP381

/% STEP_38.5H{43) #/

CALL TIME(O):
.60 TO STEP38:

53802 ANSP=ANS6S

—IF _SUBSTR{ANSPal.13='0'A THEN GO TO
CALL TIME(O)S
_53803:CALL SLIDE(3BeaBatCY)}

551383

CALL SLIDE(384394'C")3

/# STEP 3BH(39) */

GC TO STEP3a3

CALL TIME(O)3
GO_TO_STEP383

/# STEP 3RT(68) #/

53804:CALL LAMP(4)3
._IF ACC9=1 THEN CCNT=zCCNT+)3

ACCB=ACCY}
ACCQ=03

43—



s BEOEFEERICLVERORNAEDLIGA

STEFPS6&: CALL SLIDE(S56,6349C*}3 /* STEP S6E(63) =/
 ______ CALL REQ(*REVTYS .. ..
ACCT=083
CALL TIME(0)3
IF REVK=1 THEN GO TO STEPS53
S5T561% CALL SLIDE(S6+644%C")3 /# STEP ShRE (k&) =/
CALL REQ{'REV*);
CCALL TIME(OYS
IF REVK=1 THEN GO TO STEPSS}

__5T562: CALL SLIDE(56+6540C*)5 /* STEP S56E(65) #/
CALL REQU'REY*):
CALE _TIME(D) S
IF REVK=1 THEN GO TO 5T561% ,

. ACCB=O3 . .. .

. 5T563: CALL SLIDE(5646647C*) 3 /% STEP S6E(66) #/
_CALL RED('HINT);

CALL REQ(*REV*};

CALL TIME(OY s ____

IF REVK=1 THEN GO TU ST562%

—=  IF HINT=0 THEN GO_TO 57564}
ACCB=ACCA+13 /% HINT NO CQUNT #/
1F_ACC8z1 THEN GO TO 55562%

55561 1CALL SLIDE(S5647640CY) 3 /% STEP S642H(T78) n/
CALL JIME(O) i, -
GO TQ S5T5443 .
S5562:CALL SLIDE(S6+75+%CY) 3 £# STEP_S6e1H(T5L %7
CALL TIME{(O) 3 .

GO TO 5754633 _ : .
T STH64: CALL SLIDE(564+6T7+%E?) 3 /% STEP SGE(67) #/
CALL ANS('CA1:1%)}
CALL REQ(*REV*):
CALL TIME(0)3 -
IF REVK=0 THEN GO 10 5556|
ACCB=0}
ACCS=03
GO TD 57563%.
5556 ACCI=ACLH+1 3
IF CRCT=1_THEN GO TO 556023
CALL LAMP(2)3
WCNT=WCNT+13 L
IF ACC8<z1 THEN GO TO S585613% _
S5601:CALL SLIDE(55e774%C ")} . /% STEP SHIH(TTY #/
CALL TIME(O)3
GO0 TO 555613
S560231CALL LAMP (4}
IF ACC9=1 THEN CCNT=CCNT+13
ACCA=ACCYS
ACCS=03

—44—




JERR O EE AR SBE

STEPS3: CALL SLIDE{(53+56+10%}% /*STEP- 530(561%/
CALL ANS(PCAL: AuRI2T oCAL: FTZ9 +CAL: TuM“"ybs v,
e CCAL: AVAIAT SCAL; FAR7 SCALL TUYYILE 0y
YCAL: AUZaxe LCAL: F1R9 ,CAl: Tuovvus g
. CALL REQ{'REV')3_ _. :
CALL TIME(O)3
IF REVK=0_THEN GO TO S553%
ACC9=03
GO TO STEPS2%
§53: ACC9=zACCo+1}
_IF ANS1=ANS2 THEN.GO_TO SWs3s
IF ANS2-ANS3 THEN GO TO SWS3i
IF_ANS3=ANS] _THEN _QO_TO SWS33
IF CRCT=1 THEN GO TO 55303%
_SW53:  CALL LAMP(2)5_
WCNT=WCNT+13
1F ACC9=1 THEN GO TO_S5302%
IF ACC9=2 THEN GO TD S53013%
553002  CALL SLIDE(53,68+'C"}} /RSTEP S3A(RBIRS
CALL TIME(0)3%
@D TO STEPS533
§5301: CALL SLIDE(534744%C%}3 /RSTEP S3aH{T4)®/
CALL TIME(O)} :
GO TQ 5TEPS3} ‘ .
55302 CALL SLIDE{53,65+°C*}3 /ASTEP §3T(s5)#/
CALL TIME(O)§ °
.. GO TO STEPS33
§5303: CALL LAMP(4)}
____ IF ACC9=1 THEN CCNT=zCCNT+1t
ACC8=ACCYS

ACC9=D3
cERELHNE, ER, FROVYELLTANLTLRVWBE
§T296: CALL SLIDE(7943&4*E') 3. /* STEP 29E{36) »/

CALL AMS(YCF:1145eCE:1015E+0L%15
CALL REQU(Y*CANSt)YS
_ CALL REGUYREVY}3}
- CALL TIME(O)3}
IF REVK=0 THEN GO TC 5529% _
ACC9=03
GO T0O 572953
§829: IF CANS=1 THEN GO TO 529013
e _ACCOZACCO+1S e
1F CRCT=1 THEN GO TO S29043%
CALL LAMP(2)3
WCNT=WCNT+1 35
IF ACCY=)1 THEN GO TO S2903% .
IF ACC9=2 THEN GO TO 529023
52901 :CALL SLINDE(294744°C*) 3
CALL TIME(O):
GO TO 572963 L .
57902 :CALL SLIDE(29473.+%C*) 3 /% STEP 29H(73) »/
CALL TIME{({O)S
GO TO STZ2963% .
- 52903:CALL SLTINE(79.684%CY1 4 /% STEP_ 29T (681 _%/_
CALL TIME(Q}3
GO TO 5T296;
52906 :CALL LAMP (4} 3
IF CANS=| THEN 60 TO $29053%. .
IF ACC9=1 THEN CCNT=CCNT+13
. 52905:ACCHE=ACCHS . U
ACC9=03 45—
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FEiEDOAK=0.5,AT0A55ABY A0.25;
DOAK=0.5ABY ~0.25 AT 0O 45.5;
BERe (1EMEDZER) 2k,
(CVAF) B, (Hv=) KE-TW3,
(e imB vy BV,
0.5%0.25% .5, .25 LBVT5%
TOPESHI EENIRBERSEN SN, DEDOLICRBEEEASLD
DEIBBRERIEL{EBLBDN D,

KOWBEL 0.5, B5E% 0.25 2 LT, 5.5 F TK
wx?fbﬂVP&ﬁﬁfDOX?—bﬂVF&Wﬁ‘

X,
LOOP ! | i
SUM=SUM+K ;
END LOOP;
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SEOHEHIION T, I WALT 280, 5@ 108E7E
ST - 7%, ARRAY LU 3 BIRIE R L EETIE LT
BEETAHILI.

DECLARE ARRAY[(1) ] DECIMAL FIXED ‘2.
PIEEL T, 27 kNG E104TOFE NS L L TIEE

THEEIL
DECLARE ARRAY[ (1) | BECIMAL [ '3, :(10;:
YN AT,

[oseatatstors-TEatnz

15—Q—16

E&ix (5) # (10, 2) #FLOAT

BEE () 2ERD,
(10,2) @, (Av=) &. (€VAV) LEBLHAB,
(1) #822520T, (5) # (10,2) # (5) #FLOAT: A
Ny 2%

:@%ﬁa{::]@¢mﬁ$&®,®,@k£ir.%ﬁoxﬁ&o€®x
IEPADIETHIRERRTSLEDbNS,

|j|m¢mhrmia%o&ﬁ%@maogiméwo
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AYAT AT, CLASS-N&AM FO@EACEEERLLTELS v a ¥
 CRBEABREEM LA, |

FHIE LT, BHEEMOFIA A KT TEBEED T HEE LS
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S TELLVWELERNA . '
BEOL-A, CLASS-N#AFZRTS, YiLThbrbnithid,
EUMZCELS LV I FELIL RV, ZOHETE, EFFEHEFO - AEHEE
FIz, PEDTEERRTTWCRE, 24ME S LEDN B,

oYXy ABEERETALD, MELEBBREKEOBELFECLASS -N#&
{ FIZB&Y 2, HBCREVEI 2 RS (FBEORMFEDOZ L) KonTid—
BEEOL5ABDEIED, ThTebrbAVEXHCLASS -N# A FES
Bt 5LV 5L5kT 5. TSSEMADEELOZ EHEVECPLOZT — £
s e—UhES, CLASS-N#AFOEEBHDLEIADIDE—HOY A M
LT, 2BEORJGVES LTS, LWV IXIAILHELLND,

$r, SEEREEELEV LD, COBFED - EHLCEBELLVL SO
BRIEEAOND LK, BB/ 748254 FETIXTH, d2WidHM
DHBBE, 7rvryayF-FRITEE, BHo A7 » 72RAETELY
FhiE, LvxofrneBrersaicnbsbtBbhis,
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BB LREN, SR AL vy - v AREA T REEEL S, RE
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24 MBS ERDL, THOREE LT, MBAT » 703 CHIZEALR
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SNTHH L, TOSHERCH LTV TSR ECw LTHDA 2D

BRI TERE Lk, DIALSERIINGEERT AL THB MR,

IOEEXFALTCAT, koL adEmsBonr,

O ZOSEHRIVAL T« VA THH#7OT, TV7 7015 nBHX
B, BREIe S 7 IV 7328 TEn, $E0BELA /T »
PR VS ARRA—A s VU RAZPHII TR TESR,

@ BEREOMIIKRCTD, YA7AEBOFECL -» TEE, AR LC(VWA
PEBICABT AL LA TER, FlAEANHEFEO L ZATFLCONDEH

FHFETF - FANOAT - 2 v iRBhotot, ADNTF -208b00H



EBELWS, F—288bE CREN TV I 2Z0HERBSIC T 5,
Fl, 7RIS ADRENBIATF -+ A v TCH-tt (PROGSIZE
ATLAEH) RAF . —F vt e 7o sl3afiEBrETLALECPUR
MR ENEF 02 ®A BT IME ¥ A5 2 BBV 2H 2B o Fi
KﬁﬂototﬂTiMEV%?Aﬁﬁﬂ.Z%an}-fnfiAﬁU
Kiaed,y JRE-THEEELLTWE LS L —7% LTHROEVWME
Eofitict FRY 2 LT &3,

@ ZHArx—Y ZOoFTFIRNT »rAVEEARZY Z2RALLTY
508 DAy k—YEDISPLAYAT—t AV L TERBKIR
T BT LHRTE

R7- 43 DIALSROFEAATRNMENEOZE Y 75 A TH 3,



L
m
(=]

T

C-N- N Rt

L e e el e e e
DOV E~aWm P wi -

Wl N N R R RN R R R
LER Y- IR R L o

ul
L

Al e K
-~ o un e

Ve PFEEERE DL W
WD~ PFWN O e

AA AR AN GA LA AN A
O F W

O A
(=o'

‘wanwwwsw  DIAL =720215277 7 SOURCE PROGRAM LIST  semtesss

MINIMUMiIPROC 1
Fil e

«% THE DIAGNOST!IC PROGRAM FOR
THE. STUDENT!S MINIMUM PROGRAM w»

#% THE RULE FQR_IDENTIFIERS WLTH FIRST LETTER ==
«» THE STUDENT VARIABLE

¥ +s THE SAMPLE VARJABLE .

# oreen THE SYSTEM VARLIABLE

ELSE «+ THE LQCAL YARJABLE

we THE MARK '1' |§ THE DIAGNOSTIC ATTRIBUTE. we
~/

DECLARE @AMIN TFIXEDC1G470)+
@N TFIXERC10 707
en  PFIXED(10470) 1

DECLARE #AMIN FIXEDv #N FIXEDs #A FIXED»
#BC100) FIXEDs #AMAX FIXED
DECLARE SCORE FIXED

SCORE = O

IF ®TIME € 60 THEN GO TO ENDATA i
DISPLAY '9%¥2% ¥*nu % INTX$TTR. 240234 1 E745T 987904.%)
WITHC('M301%)
GO TQ FINISH |

/% THE DIAGNOSTIC FOR TESTING THE END OF DATA #/

ENDATA!L
[F #FLCOND = 1 THEN GO TQO ENCATAZ ¢
[F #FLCOND "= 2 THEN GO TO ENDATAL
DISPLAY (*=14432 #"=% 1 I 7 AUTA N* AnS4.') WITH('M302') i
GO TO FINISH i
EMDATAL:
DISPLAY (1F*=% 2149932 / RF=t3ZF N* 240 750 %929 Yu¥421.0)
WITH(*M303')
DISPLAY ('FY=® 7 Z14u32 AN FIU 2 FI92 2194.') wITHC'M304*)
GO TO FINISH i
ENDATAZ:
IF @A "= #A THEN GO TO ENDATAZ
SCOHE = SCOHE+2U

DISPLAY ('2144Y3%9 T =% J 94 J p2F4 A" 38751 F*A.') wITH('MDO1")

GO TO NZCHK i

ENDATAD:
DISPLAY ('F%=3 pn* A20 95" ZFUF 40002 alTHO'M311°')
G0 TO FINISH i

f* THE OIAGNOSTIC FOR THE VARIABLE *N* #/

N=CHK }
IF @M = #N THEMN GO TO NaNORM
DISPLAY (10 4N*' 2 33759 PR AV HNG'F P NR® FRR.')
wiTH{'M305¢%)
[F ¢N = #N+1 THEN GC TO NoERR1
IF &N = #N=1 THEN GO TO N-ERR2
I[F &N = O THEN GO TQ N.FRR3
IF &N = THEN GO TO NERR4

B7—4 DIALSEOFERHA



SE® sanansen DIAL -T2u215- SOURCE  PROGRAM LIST ARRAERAR

6l IF eN = —#N  THEN GO TO N_ERRS

¥4 LISPLAY ("7 =% 2 224 ''N'" / Dot D° aput.) WITH('M306')
63 Gl TU FIN|SH

64 N-Ekh1:

55 SCORE = SCUKE+ZU i

60 DISPLAY ('*'N'' J 731 N 1 2*7 Xa%1. NSF4 2 4% & 3X¥D Lrvt.*)
67 wlTH{'m101*)

68 G0 TO FINISH i

6y NERIZ2:

v SCOHE = SCURE+Z0 i

Tl DISPLAY (*'*ntt /4 P34 N° 1 3%7T #1491, AUFS 4 1% 3 31uD =p9q1.')
1Y WITH('M102') 3

13 GO TO FINISH &

764 NaERKR3:

1% SCUKF a SCURF+10 i

16 DISFLAY (''*n** J P34 0" 0 F*Fu. X3 1 [30e 2394.%) WITH("M201')
77 GO TO FINISH

76 NaE b

79 SCUKE = SCOURE+15

14 DISPLAY (*3as 21 nAadt Zh 272%2 7 ZF=tadF 1 3192 “311,Y)

81 wliTH{rMz02'3 .

82 GO 10 FINISH

85 NoErRS ! ;

84 SCURE = SCURE+2G .
RS DISPLAY (T334 2 Nuub AL ZF<F AUt ;° SINmN=1I00 F 3UF{ELD 23, 4)
8b wITHCYM103%)

87 GO TO FINESH

44 NaNQRM

89 SCURE = SCORE+30 &

90 DISPLAY (*F*w3 /4 JRa VIN'Y ™ 35%20 DAUE BUF{TR.0)

91 wilTH(MOD2*)

92 .
93 F* THE LIAGNOSTIC FOR THE VAHIABLE "AMIN' =/

94

9h If @AMIN #AMIN THEN GO TO NURMAL

®
96 IF @AMIN = #AMAX THEN GO TO CHK.1

97 IF EAMIN #B{1) THEN GO TO CHK.2 3
94 N = #N
99 IF @AMIN = #BC NI THEN GO TO CHK.3 7
100 OISPLAY (*'PAMIN'' X EF2i PWITUZ™G 1 EFAS794.%) WITH('M307*)
101 GO TO FIN[SH
102 CHKL1:
103 SCORE = SCORE+30 |
104 DESPLAY C"*7AMIN'' = 99371 7 F%=3 p™ N4uF1, ') wITH('M308')
105 G0 TO FINISH
106 CHE.Z:
107 SCUKRE & SCUHF+20 1
108 DISPLAY ('*PAMIN'Y Z #9923 2 $=7 0" ATYF ') WITH('M3091)
199 GU TO FINISH i
110 CHE.3:
111 SCORE = SCUKE+ZL |
112 DESPLAY ('""+AMIN'' 2 493" 4 F7=3 0" AT9F{0.*) WITH('M3L10')
113 GO TO FINISH i .
i14 NORMAL *
115 SCURE = SCURE+SL i
116 DISPLAY €"#1%3493F *'AMIN'' 2% 23"%2 EFa5uF 192, WITH('MOOD3')
137
118 /% INFOKM THE SYSTEM OF THE SCORE =/
119
120 IF #TIME < & THEN GQ TO FINISH i
SE@. AR DIAL =720215- S0URCE  PROGRAM LIST "RRERARN
121 DISPLAY (*2*72% 2%Nu N® s0%R3* 222] 2°00*34 1 I79 4T 2ou34.0)
122 WITHC H104") 3
123 FINISH: i
124 . STOP (SCORE)
125

126 END MINIMUM 3
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MIMIMIM:PROC:
ncL
ncL
ncL
necL
DCL B8(100) NDEC FI
AMIN=9990909999;
AMAX=03

N=0;

LOGP:GET LIST(A):
1F A<= Q0 THEN GO
1F A«
IF A>
Mahr+1:
BIM)=A:
GO TA LOOP;,

0010.00
0020. 00
0030. 00
0040.00
neso. 0o
0060.00
0070.00
0080. 00
0090.00
0100.00
0110.00
01206. 00
0130.00
0140.00
0150. 00
0160.00
0170.00

A
M

AMIN 0EC FIXED(10):
DEC FIXED(10):
DEC FIXED(10):
AMAX DEC FIXED(10):

XED(10) ¢ /*%FOR DIAGNOSTIC *x/

TR FIMISH:

AMIMN THEM AMIN=AG
AMAY THEN AMAX=A:

/%FOR DIAGMGSTIC */

FIMISHIEND MINIMUM;:

E7—6 BNMEOYYFn.Fofsa

7.24 $vTN.5F—%
YT T =R —F 1Y
EHohLoBEshTHw,
DT R T e TR T
AEND,
B7-73RpPEOYF T
Fr=5 J LT

FTY ® % *

5642
155118

24115
22129

Fqo 7w rsalllkTELRH, EHIETE
T hEEBEDE- T I AL THEA

T —FATH D,

25118
191825
471
83375
16757
16053
0
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BMEOY > T e F— 2

-101~—



.25 EHIRIS4
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BHEOH Y TLe FrTZX5a07r—F4%—LTHhdD, ' .
(& ao)
0 - N
99999000089—AMIN
0 — AMAX
F—3RAN
-~ A
YES
A S O m a
KO
YES
A<AMIN
NO
A— AMIN
YES
A>AMAN
NO 1 A = aMax | - *
N+l — N
k]
A —~ B(N)

H7T—8 BEMEOZ7E—F,—1)
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® BAIEERD T DO TR
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susvusess  DIAL -T720215- SOURCE PROGRAM L[ST  swessenw
MINIMUM:PROC -
A% e e

*» THE DIAGNDSTIC PROGRAM FOR
THE STUDENT'S MINIMUM PROGRAM +»

## THE RULE FOR IDENTIFIERS WITH FIRST LETTER #=»
@ ..ee. THE STUDENT VARIABLE

. # ssres THE _SAMPLE VARIABLE

¥ .+u01r THE SYSTEM VARIABLE

ELSE «» THE LOCAL VARIABLE

#x THE MARK '1*' 15 THE DLAGNQSTIC ATTRIBUTE. e+
LY

DECLARE €AMIN TFIXEDCLO+70)
en TFIXEDC1O+70)
en TFIXEDC1O+70) 3

DECLARE #AMIN FIXED AN FIXED» #A FIXED»
#8C100) FIXEDY RAMAX FIXED i
DECLARE SCORE FIXED |

SCORE = 0

IF ¥TIME ¢ &0 THEN GO TO ENDATA i
DISPLAY (13"¥D4 “™ny n* THA*R$*?2. F%07°54 # ZFALT 95%94.1)
wiTH('M3010) &
GO0 10 FINISH &

7 THE LIAGNQSTIC FUR TESTING THE END OF DATA f

ENDATA: ’
[F #FLCOND = 1 THEN GU TO ENDATAZ &
IF $FLCOND "= 2 THEN GO TO ENDATAL & .
DISPLAY €('Z2%937 #*=3 4 2729 J NaT4 D* Ansq.') WITH("M3Q2') i
GO TO FINISH
ENDATAL:
DISPLAY ('7==% 224932 /J XF=t32F A® 240 350 %904 WLF131.1)
WITHC(*M303')
DISPLAY ('F¥=% 1 Z24437 AW 10 4 2192 S291.*) wiTHC'MI04')
G0 TQ FINISH 3
ENDATAZ:
IF @& "= #A THEN GU TQ ENDATAZ 3
SCOME = SCURE+2U i
DISPLAY ('214YRJ F*as5 J x99 2 nUF4 D® F3%u1 F*Z.7) wiTH('MO01')
GO TQ NaCHK
grDalad!:
PISPLAY (*F*=3 1" #9249 IF" JPuF 19C20%) AITH{'MALL'Y
GO TO FiNISH & -

/4 THE {1AGNOSTIC FOK THE VAXIABLE 'N' =/

MNaCHE ¢
IF enN = wh THEN GO TU NZNORM i
DISPLAY L MY 2 33751 PR A'a#Na 'k T na* FRa.00)
wlTH(YMIAGS )

IF &N = #N+] THEN GC TC N_ERR1
IF &N = &#N—} THiEN GO TO NLERRZ 4
IF 8N = 0 THEN G TU KNZERR3
IF e = 1 THEN GO Tl NLRAR4

B7—-9 RANEORE 0S54
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SEd EEEERANR DlAL =170215-~ SOUKCE FROGRAM LIST ANRBBARE

61 IF e & =4t ThtM GO TU NZERRE
&l DISPLAY (*F =& 2 2% PIN'' 2 pAsdE o NT A1) WITHOTM3DG')
63 QU T FINISH
a4 NoERRD
&5 SCUNE = SCumE+2Y i
1 plaPLaY {YP'NTY 2 FRT DT 1 BT ax¥t. nuFe 4 A% 3 FI¥D Lyvdat)
67 wiTH('MEC1%)
68 G0 TO FINISK
6y N_ERI2L
Tu SCURE = SCORE+Z0 i
71 LISPLAY (*'°'N'' J P34 D™ 1 #°7 3194, NUFS 7 43 2 3132 »191.0)
Te wiTH{*m1l02")
T3 GO TO FINISH &
Th NLERRD:
T4 SCURF = SCUKF+10 | :
Tt DISFLAY C'*IN*' J Fud E* 0 F"Pum. 322 X pout 791.%) wITH('MZ01')
77 GOTU FINISH 3§
16 MaERKG L
19 SCOKE = SCORE+1S ¢
8¢ BISPLAY (Y324 X B4t R 2°770 J ZFwrast 7 3122 L30f.t)
8l WITHO MZO2') o
8¢ 60 1O FINISH i
&3 NoErhS!
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125
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Time

STUDENT PROFILES IN
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1 2
F F
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91.1 93.3
79 76
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c B
EsF £&F
3 3
1.0 2.0
71.0 97.4
77 78
63 77
94 95
87.2 88.0
.0749  ~ .0307
59 23

GROUP

5
M
Sr.
Pre-Med
No

1

E&F

3.6
9u.7
84
99
90

50.4

.0290

25



#8 -2

Student Number
Sex
Classificafion
Major

Previcus CAI
Previous C.S.

Grades in previcus
C.5. course

Language Used *

" No. Dfffce Visits
QJuestion Rating
Program Average
Quiz 1

Quiz 2

Quiz 3

Final Exam

Total Computer
Time

No. Jobé Run

Total RESPOND
Time -

Gr.

Media
Educ.

No

60

76

&8

T L1040

237

21,511

* E & F denotes ELASTIC and FORTRAN

2 3
F M
Jr. Soph.
Pay. E.E.
No No
1 2
c BLaA
Algol
E&F Ftn
3 5
1.33 2.8
93 96.2
72 89 -
67 98
77 93
91.2 23.6
.0387 . 0500
120 135
17.874 12.926
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Jr.
Math

Na

92.3
86
94
88

~

94.4

L0961

207

21.384

STUDENT PROFILES IN THE LECTURE-TELETYPE GROUP

Sr.
Math

Neo

E&F

2.0
94.4
8l
73
91

88.8

TL0630

- 142

13.847



#8—3 STUDENT PROFILES IN THE CAI-BATCH GROUP

Student Number 1 2
Sex M M
Clasgificacion Jr. Soph.
Major Math Hist.
Previous CAIL No Yes
Previous C.S. 1 1

Grades in previous

C.5, course A B
Languages Used * E&F E&F
No. Officz Visits 2 1
Yuestion Rating 2.0 2.0
Program Average 94.1 89.6
Quiz | B3 18
Quiz 2 78 1]
Quiz 3 99 91
Final Exam B9.6 1.2
Totai Computer

Time .5792 L4890
No. Jebs Run 149 163

Total RESPOND
Time 13,503 12.945

* £ & F denotes ELASTIC and FORTRAN
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Fr.
Math

Ne

99
87
B4
B9

91.2

. 3649

169

12,599

Gr.
Muth

No

E & F

1.5
9l1.4
a8
84
82

92.8

.. 6703

246

15,218

Fr.

Math

No

81

99

88



#8 -4 STUDENT PROFILES IN THE CAI-TELETYPE GROUP

Student Number 1 2
Sex M M
Classification Spec. Jr.
Major Math Math
Previous CAI Yes No
Previcus C.S5. 1 1

Grades in previous

C.S. courses B A
Languages Used * E&F E&F
No. Office Visits 2 2
Question Rating 1.0 3.0
Program Average 79.1 97.1
Quiz 1 81 B4
Quiz 2 58 92
Quiz 3 64 99
Final Exam 65.6 96.8
Total Computer

Time .3230 .5032
No. Jobs Run 178 298

Total RESPOND
Time 21,385 38.428

* E & F denotes ELASTIC and FORTRAN
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Stat,

No

95.5
64
a8
94

a7.2

L4291

286

43,683

Math

Yes

ES&F

2.0
92.6
83
96
76

90.4

4053

252

30.080

Fr.
Undet.

Yes

81

93

95

7878

574

57.477
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C.s, 310
DEPARTMENT OF COMPUTER SCIENCES

Spring, 1970, Quiz #1

I. Base Conversions: Perform the indicated conversion in each of the follow-
ing problems.

1. 7340 {eight) = {ten)

2, 51.078125 (ten) = {elght) \

3. 43.125 (ten = {two)

4., 110110111.110110111 (two) = {ten)

5, 7564012,346 (elght) = {two)
6. 11011100000101.01101 (two) = (eight)

7. 4LCDF.AB (sixteen) = {two)
8. 101101011110101111.1011011110111 (two} = (sixteen)
9, 6Y42.365 (ten) = (BCD)
16. 100110000111,0000001001 (BCD) = ____ (tem)
11, 221010 (three) = _ (five)

12. 110111.101 (tem) = {two)

1I. Binary Arithmetic: Perform the indicated operation in each problem.

(1) 101011.11 (2) 101110.101 (3) 10111111
+ 1101.11 - 110i.11 X 1001
(4) 10.1 11101010,10001 (5} complement subtraction 101101
. =10111011
(6) complement subtraction (7) complement subtraction
101101.1 11.01
-110101,01 -1101101.110 !

(8) complement subtraction

10100111
-_1101011

T
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10.

11.

12,

14.

15.

c.s. 310

Spring, 1970, Quiz #2

Discuseion and True-False: Fill in the blank, answer true or false, or
give a brief discussion for each of :le following questions.

Thke total range of addresses avallable for programming use in the ELASTIC 1
compucer 58 represented in octal is to .

Name two operatlonal registers in the ELASTIC 1 computer.
1. ) 2.

Some instructions in ELASTIC } treat the combined QA reglster as one
72-bit register. ({true-false!

An assembler program or rautine is a computer program which

S —

Instructions must be written in symbollic format for input te the ELASTIC 1
assembler program. ({true-false)

Give a brief bur concilse definition of a subroutine,

List three advantages for writing a program as a group of subroutines
instead of one large program.

Why is program documentation impertant?

A gubroutine usually appears in-line in the program code
each time Lt is used while a saubroutine ie coded only once
and then called through a calling sequence in the main program.

Numbers in computer memory are eilther or .

Glve the symbolic format for an ELASTIC 1 inatruction.

Give the uumeric format for an ELASTIC 1l instruction.

If a symbol must begin in the leftmost column of a field, then the symbol
is said to be in the field,
]

A field 1is

The two types of instructions in ELASTIC 1 are instructions
and instructions,

HTats
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Spring, 1970, QLiZ-#B
1. Discussion, True-False: Give a brief but concise answer or answer true
or false to the following questions:
1. How many index registers are available in ELASTIC?
2., The contents of BO is always what?
3. What is another name for an index-register?
4. In the instruction LDA WORDH6 (4), what is the underlined porction called?

5. What type of vonstants are created by the variation of the CON pseudo-
finstruction in which an "H'" appears in column 12 of the card?

€, Name the two general categories of arguments that may be transmitted
to a gubroutine,

7. List three capabilities in ELASTLC3 chat were not available in ELASTICI,

8. The instruction INA'S, when executed, causes the contents of the cell

whose address is Q005 to be entered iatc the A reglster, (trus-falsc}

9. The instructien ERX 3771(4}, when executed causes the :onstant 3778
- to be entered into B4, f{true-false)

10. The inatruction INA GELL, when executed, increases the contents of the
A register by the address of CELL. (true-false)

11. In the ELASTIC computer, all left shifts are performed end=-cff.(truz-false¢}

17, The instruction LDX TEMF{4), whegrn exacuted, loads index register 4
with the address of TEMI', (true-false)

13, The instructica STX WORD(6), when executed, tauscs the coantents of
WORD to be stored in index register 6, (true-false)

14, The instruction ENX DATA(i;, wher execured, causes (DATA)} to be entered
into Bl, (rrue-false).

15, All right shifts in ELASTIC are performed end-off. (true-false)
I1. Discussion: Provide the informatlon requested,

1. Write a program segment to add the contents of index registers Bl, B2,
B3 without using any auxiliary label names, into the A reglster,

2. Place in the A register the negative of the contents of index register
4, without using any labels.

DI



DEPARTMENT OF COMPUTER SCIENCES
C.5. 310

Final Examinaticn-Spring 70

Instructions: Write all answers on the answer sheet that is provided with
your copy of the examination. If the statement in a particular problem is
true, write the letters "TRUE" in the blank on the answer sheet corresponding
to the number of the problem-involved., If the statement ils falge, write the
letters "FALSE" in the blanks on the answer sheet. 1f an answer of O or 1

is asked for in a particular problem, write this value on the blank on the
answer sheet.

1, For this section write true or false in the blank on the answer sheet
corresponding to each problem,

1. (729.4)eight = (1110101001, 100) two

2. (457.625)ten = (71l.5)eight

3. (641,5)eight = (111100001.101) two -

4. (534.1)eight = (34B.125)ten

5. (11110111000l.110ull)two = (7651,63)eight

6, (i01101l.1l)two = (91.5)ten

7. 1101101101 + 1101101011 = 11011011000 (binary arithmetic)

8, 11011 x 100 = 11011000 (binary arithmetic)

9. 11010 - 11 = 10001 (binary arithmetic)

10. The one's complement of 11100111 is 0Q00110G0Q.

11 The seven's complement of 20043765325 is 47734012452

12. The number 200240000000 represents a number in floating-point format.
This number represented in fixed-point octal form is &,

13, The number 577377777777 represents a number in floating-point format,

This number in fixed-point binary form is 2“7-1.

14, The number 1775400000000000 represents a number in floating-point format,
This number represented in fixed-point octal form is 0,1,

15. The nuwber 600537777777 represents a number in floating-point format,
This number represented in fixed-point octal form is +0.04.

16. The floating=point representation for the number 40,.08-is 200640000000,
17. The fleoating-point representation for the number -48 ig 577377777777.

18. Instructions must be written in octal format for input to the ELASTIC
assembler program, '

19. 1In some instructions it 18 possible to operate on 72 bits as though they
made up the contentes of one register,

LT #85
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PROGRAM #]

Write a sequence of code in machine language which will read two values
from cards into the first twe memory locations; that is, 0000 and (G001, Compute
the sum of these two numbers and store the sum in location 0002, Print out the
two input numbers in decimal, their sum Ln both octal and decimal, and then halt.

Punch these machine language instructions on cards, one instruction per
card. Each Instruction should start in ccolumm 1 of the card.

Write a program coded in symbolic language which will read therce machine
language instructions inte storage which you have reserved for them and then
jump to the first machine language instruction that you read and execute, The

P

two values which you use as input should be the decimal integers 15 and 12,

After rcading the machine languagt instructions, print them out in octal
format before jumping rto execute them, The last machine language Lnstruction
should be the number corresponding to a halt code.

Draw a flow chart for this program and submit it with your output. This
program 18 due the fourth class meeting after it is aseigned. Begin working on
it as soon as possible so that you will have the maximum time possible for de-
bugging.

Hospitalization is the only acceptable excuse for a late program,

PROGRAM #2

Read five values from cards and store these values in locations named A,
B, ¢, D, and E. Compute the expression a2 - 28 + 3¢ - D/E. 1f the value of
this expression is greater chan 100, print a flag value of 10. 1If the value
of the expression is equal to 100, print a flag value of 15, and 1f the value
of the expression is less than 100, print a flag value of 20. After you have
determined whether the expression is greater than, equal to, or less than 100
and priuted the appropriate flag value, print the five input values and the
vatue of the cemputed expression. Perform this procedure for three sets of
five cards and then stop. Be sure to extend the sign bit of the dividend before
ycu form the expression D/E. Test your program with the {ollowing data sets:

10, B=5 C=2, D=8, E=2
1, =10, C=1, D=-8, E-=-=-2
A= 4, B= 2, C=1, D=172, E=4

Draw a flow chart for this program and write a documenctation according
to the form recommended Ln Chapter VI of the manuaal.

This program is due on the fifth class meeting after it ls assigned.
Begin your work as soon as possible so that you will have the maximum time
for debugging. Hospitalization is the only acceptable excuse for a late pro-
gram,

LA .
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* PICLS READY FOR LOGON
TYPE USER NUMBER
* 3
TYPE PASS WORD
*FHOM .
LOGON FOR COURSE ELASTO3 AT 14.44.31 HOURS UN 1y JAN 7
WAIT FOR LOAD OF INDEXED FILES
3 FILES LOADED WITHOUT EKROR
END OF INDEXED FILE LOAD
TYPE COMMAND
*SLESSON; BEGIN
BEFORE BEGINNING TO LEARN THE ELASTIC LANCVACL IT MIGHT BE
HELPFUL TO KNOW SOME OF THE CHARACTERISTISS OF THE ELASTIC
COMPUTER. THE ELASTIC COMPUTER IS TIIF MACHINE WHITH
EXECUTES YOUK PROGRAMS WRITTEN IM THE LCLASTT. LANGUACE.
PRESS KETURN WHEN YOU HAVE READ THIS.
*
THE ELASTIC COMPUTER IS A BINARY, SEQUENTIAL MACHINE. IT
HAS 4096 WORDS OF MEMORY WITH AN ADDRESS RANGE IN OCTAL,
FROM QOCD TO 7777. THE WORD LENGIH I& 36 BITS, THE
ELASTIC COMPUTER HAS BINARY, FINED-POINT ARITHMETIC
PERFORMED MODULO 2%%36-1, THAT 135, ONE'S COMPLEMENT
ARITHMETIC. 1T HAT CAKRD INPUT AND LINE PRINTER CUTPUT, THE
ELASTIC COMPUTER HAS AN A-RECISTER AXD A Q-REGISTER, EACH
36 BITS IN LENGTH. HOW MANY WORDS OF MEMORY DOES THE
ELASTIC COMP!TEP PUSSES™?
*4,096 WORDS
THAT' 3 CORRECT. .
HOW LONG 15 A WORD IN ELASTIC?
*36 BITS
THAT'S RIGHT, 36 BLTS LONG,
THE WORD BIT IS A CONTKACTLON OF THE WOKDS RINARY DIGIT.
SIKCE THERE ARE 36 BITS IN AN ELASTIC COMPUTER WORD, WHAT
IS THE LARGEST OCTAL NIMBER WHICE CAN BE STCRED IN A WORD'
(REMEMBER THAT IT TAKES 3 BITS TO REPRESENT AN OCTAL
DIGIT.)
*777217112117
VERY GOOD. :
WHAT IS THE INPUT MEDIUM FGR THE ELASTIC COMPUTER, THAT IS,
CARDS, TAPE, PRINTED LISTING, ETC.?
*PUNCHED CARDS
TYAT' S CORRECT.
WHAT TYPE OF QUTPUT 15 PRODUCED BY ELASTIC?
*PRINTED LISI«TING
VERY GOOD,
WHEN WE SAID THAT AnITHMETIC IN ELASTIC WAS ONE'S
COMPLEMENT, WE MEANT THAT NEGATIVE NUMBERS ARE REFRESENTED
INTERNALLY AS THEIR COMPLEMENT. IN ELASTIC, WHAT 1S THE
OCTAL REPRESENTATION FOR THE NUMBER -12467
*771717776531
THAT' $ CORRECT.
A STATEMENT IN ELASTIC IS COMPOSED OF 4 FIELDS; LOCATION
FIELD, OPERATION CODE FIELD, ADDRESS FIELD AND REMARKS
FIELD, DEPENDING ON THE PARTICULAR STATEMENT, ONE OR MORE
OF THESE FIFLDS MAY BE BLANK, PRESS RETURN.
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*

COLUMNS 1 THROUCH 6 COMSTITUTE THE LOCATION FIELD, THE
LOCATION FIELD MUST BE EITHER BLANK OR CONTAIN A

LEFT- JUSTIFIED ELASTIC SYMBOL. A GIVEN SYMBOL MUST OCCUR
IN THE LOCATION FIELD OF ONE AND ONLY ONE STATEMENT IN THE
PROCRAM. WHAT FIELD ARE W& DISCUSSING!

*LOCATION FIELD _

IS IT LEGAL FOR A SYMBOL TO BEGIN IN COLUMN 1 OF THE
LOCATION FIELD? ANSWER YES CR NU,

#ND

THAT'§ RLGHT, THE SYMAOL HMUST #&% LEFLI-JUSTLIFIED.

CAN A LEGAL FLASTIC CONSTANT AIPEAR IN THE LOCATION FIELD?
N0

VERY GOCD, QMLY SYMBOLS CAN APPEAR IN THE LOCATION FIELD.
COLUMNS 8 THROUGH 10 CONSTITUTE [HE OPERATION CODE FIELD,
THIS FIELD MUST BE ELTIER CLANK OR CONTAIN THE OF OF AN
INSTRUCTION. CAN THF OPERATION CHODE FIELD EVER BE BLANK?
S L)

YiEs, THE OPERATION CODE FIELD CAN BE BLANK, IYPLE YES.
*YLS

THAT!'S RIGHT THE OPEKATION CuopE LFIELD AN BE BLANK.
COLUMNS 12 THROUGH 28 CONSTITUTE THE ADDREsS FIELD, THIS
ETELD MUST BE ETTHER MLANK OR CONTALIN, LEFT=-JUSTIFIED, AN

kK CORRESPONDING T THE QP IN TUE OPERATION CODE FIELD. IFi

R L5 AN ELASTTIC SYMHOL THAT SYMBOL MUST OCCUR IN THE
LOCATION FIELD OF SOME STATEMENT IN THE PROGRAM. WHAT
FTELD ARE WE DISCUSSING?

*OF CODE

N0, IT IS NOT OP CODE. TRY AGAIN,

*ADDRESS

THAT'S CORRECT,

CAN A CONSTANT APPEAR 1IN THE ADDRESS FIELD? REPLY YES OR NO
*YES ’

THAT'S RIGHT, IF THE OP CODE REQUIKES THAT A CONSTANT
APPEAR IN THE ADDRESS FIELD.

IF A SYMBOL APPEARS IN THE ARDRESS FIELD, IT MUST BE
LEFT=-JUSTIFIED. MUST THE SYMBOL ALSO APPEAR IN SOME
LOCATION FIELD IN THE PROGRAM:

*YES

THAT'S CORRECT. SYMBOLS ARE USED TO IDENTIFY PARTICULAR
INSTRUCTIONS OR LOCATIONS AND HENCE WHEN A SYMBOL APPEARS
IN THE ADDRESS FIELD IT REFERS TO SOME STORAGE LOCATION
THAT HAS BEEN INDICATED OR IDENTIFIED,

COLUMNS 30 THROUGH 80 CONSTITUTE THE REMARKS FIELD, THE
CONTENTS OF THIS FIELD ARE COMPLETELY IGNCRED BY THE
ASSEMBLEK HENCE THE FIELD MAY CONTAIN ANY STANDARD KEYPUNCH
CHARACTERS, PRESS RETURN

*

COLUMNS 7, 11, AND 29 MUST CONTAIN BLANKS, THESE

COLUMNS SERVE AS FLELD SEPARATORS, GIVE THE NUMBER OF THE
COLUMN THAT SEPARATES THE LOCATION FIELD FROM THE OP CODE
FIELD

*7

VERY GOOD,

—164



WHAT COLUMN SEPARATES THE 0P CUDE FIELD AND THE sDDRESS
FIELD?
*11
THAT'S HRIGHT.
WOULD THE CHARACTERS =,#,., , , BE LECAL LN THE REMARKS
FIELD? ANSWEK YES OK NO.
*YES
TIAT' S CORKECT. SINCE COLUMNS 30 THROQUGH 80 ARE IGNORED BY
THE TRANSLATION SYSTEM, ANY “EYPUNCH CHARACTER CAN APPEAR
IN THE REMARKS FIFLD.
A DIAGRAM OF THE KLASTIC SYMBOLIG INSTRUCTTIO. FORMAT
APPEARS AS FULLOHS;

111 203 A
1 A7 B L 2 Buou 0
¥R e e Yok e vk e ke le s Y it Ao A 2o ek de ek Frdrde ek deacdek dekodeh ke
FLACATIONY  *0P CODE*  *ADDREST*  *REMARKS FIELD*
%  FIELD * % FIFLD * * FIELD * * *
*‘ir'k**#.lr:‘r**-kif**:l-5‘,-»\-**-#-;’:#******%**W*H*M*H***
PRESS RETURN WHEN YOU HAvE STUDIED THIS DIAGRAM.
33 YOU WISH 1o 6o ol 10 THE NEXT
SECTION (TYEE #YES#E UR #NO#)

IHE ELASTIC COMPGTER PEKFORMS ARTTHMETIC WITH THE HELP OF
TWU REGISTERS, THESE RECISTERS ARE CALLED THE ACCUMULATCR
REGISTER AND THE MULI1PLIER-GQUOTIENT REGISTER. THE
ACCUMULATOR I8 COMMONLY CALLED THE A-REGISTER WHILE THE
MULTIPLIER-QUOTLIENT REGISTER 138 CALLED THE Q-REGISTER.
THESE REGISTERS SERVE THE ELASTIC COMPUTER BY ACTING AS AN
»ADDING MACHINEm WHEKL INTERMEDIATE RESULTS MAY BE
GOMBUTED. WHAT IS ANOTHRR ;aME FOR THE ACCUMULATOR
REGISTERY
*A-REGISTER
VERY GNOD.
THE A-REGISTER AND THE Q-REGISTIR ARE USED ANYTIME THAT
TIE CONTENTS OF A MEMORY LOCATLION ARE TO BE MOVED FROM ONE
LOUATION TO ANOTHER AMD ALSO THEY ARE USED WG DENOTE
UPERANDS FOR ARITHMETTIC OPFRATIONS.  WHAT IS5 ANUTHER NAME
FOR THE MULTIPLIER-QUOTLENT REGISTER?
*Q-RECISTER
THA1 'S RIGHT.
NOW IF THE PROBLEM WAS TO ADD (B) Tu (C) AND STORE THE
RESULT IN D, THE FOLLOWING CODE SECMENT WOULD BE REQUIRED,

LDA B

TAD C

STA D
AFTER EXECUTION OF THIS COBE SEGMENT HAVE

THE (B) AND (C) BEEN CHANGED?

*NO THEY HAVE NOT
THAT'S RIGHT, ACCORDING TC THE DEFINITIONS OF LDA AND IAD
THE INITIAL CONTENTS OF THE OPERANDS ARE UNCHANGED,
WRITE A CODE SEGMENT WHICH WILL ADD (ADDEND) TO (A-REG).
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*TAD ADDEND
VERY GOOD.
oW WRITE A CODE SEGMENT TO COMPUTE; (SUM) = (FIRST) + (TP)
<LDA FIRST IAD TE STA SUM
THAT'S CORRECT. EITHER ONE OF FIRST OR TP COULD HAVE BEEN
LOADED AND THE OTHER ADDED SINCE ADDITION IS COMMUTATIVE.
THE GENERAL FORM OF THE SUBTRACTION INSTRUCTION IS AS
FOLLOWS;
*¥kk ISB Y 15 INTEGER SUBTRACT ik
THIS INSTRUCTION
SURTRACTS A COPY OF THE CONTENTE OF Y FAOM THE GONTENTS OF
THE A-KEGISTER AND LEAVES THE DIVFERERCE T4 LHE A-REGESTEK.
THE INITIAL CONTENTS OF THE A-REGISTER ARE DESTROYED; THE
CONTENTS QF Y ARE UNCHANGED, GIVE THE MNEMONIC CODE FOR
THE INSTRUCTION JUST DEFINED.
*I 58
THAT' $ CORRECT.
WRLTE AN INSTRUCTION SE(MENT WHICH WILL ADD (X) TO (Y) AND
SUBTRACT (W) FROM THE SUM. STORE THIS RESULT IN A CELL
NAMED RESULT, IN OTHER WURLUS, COMPUTE RESULT = X+Y-W
*LDA Y IAD X ISB W STA RESULT
THAT'S CORRECT.
B0 YOU WISH TO GU ON 'O THE NEXT
SECTION T(TYPE #YES# OR #NO#)
*N0
villl HAVE CUOMPLETED LESSON ELATI
HOW TYPE #3LOGOFFE QR #S1ESSON# TU EXECUTE
A NEW LESSON.

TYPLE COMMAND
FSLESSON, ELATIC

Tk UNCONDITICNAL JUMP INSTRUCTION HAS THE FOLLOWING

GENERAL FORM;

*kkk  UNJ Y 75 UNCONDITIONAL JUMP ik

THIS INSTRUCTION

TERMINATES THE CURRENT SEQUENCE OF CONTROL AND STARTS A NEW
SEQUENCE AT LOCATION Y. THE NEXT INSTRUCTION EXECUTED IS
{Y). THi CONTENTS GF ALL MEMORY LOCATIONS AND OF THE A AND

§ REGISTERS ARE UNCHANGED, WRITE AN INSTRUCTION WHICH

WILL CAUSE THE CURRENT SEQUENCE OF CONTROL TO BE

TRANSFERRED TU A LOCATION NAMED RTJ,

*UNJ RT.J

THAT'S CORRECT.

INDEX REGISTERS IN ELASTIC MAY CONTAIN EITHER CONSTANTS OK
ADDRESSES. NOTICE THAT IN THIS CONTEXT CONSTANTS MAY BE

TREATED AS ADDRESSES AND VICE-VERSA, THINKING BACK, HOW

MANY BITS ARE USED TO REFRRSENT A NUMERIC ADDRESS IN THE

MEMORY OF THE ELASTIC COMPUTER?

*12 BITS

VERY GOGD.

BO I8 - SPECIAL INDEX REGISTER WHICH IS SET PERMANENTLY TO
THE VALUL ZERO. UNLIKE THE OTHERS, LTS CONTENTS MAY NOT BE
CHANGED AND IT MAY NOT BE USED FOR COUNTING. TYPE THE
VALUE TO WHICH BO IS ALWAYS SET.

*2ERQ
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CORRECT.
AN INDEX REGISTER IS JUST LARGE ENCUGH TO CONTAIN AN
ADDRESS. BY MEANS OF THE INSTRUCTION ENX A NUMBER MAY BE
PUT INTO AN INDEX REGISTER. FOR EXAMPLE, IF WE WANTED 70
SET B6 TO A VALUE OF 5, THE INSTRUCTION TO PERFORM THIS
WOULD APPEAR AS; ENX 5(6) GIVE AN INSTRUCTION
WHICH WILL PLACE 23 IN INDEX REGISTER 3;
*INX 23(3)
ANSWER AGAIN.
*ENX 23(3)
THAT S GOOD,
UP TO THIS TIME ALL CONSTANTS IN ELASTIC WERE DECIMAL
CONSTANTS. IN ELASTIC 2 THE CAPABILITY I5 ADDED WHICH
ALLOWS SPECIFICATION OF OCTAL CONSTANTS; THE CONSTANT IS
SUFFIXED BY THE CAPITAL LETTER wBs, FOR EXAMPLE, TO ENTER
46 (OCTAL) INTO INDEX REGISTER 4, ONE COULD CODE;
ENX 46B(4) REMEMBERING THAT 46 (OCTAL) = 38 (DECIMAL), THE
INSTRUCTION; ENX 38(4) WOULD ALSO PLACE &6 OCTAL
INTO INDEX REGISTER &4 :INCE ALL KUMBERS ARE REPRESENTED
INTERNALLY AS THEIR BINARY EQUIVALENTS, WRITE AN
INSTRUCTION WHICH WILL PLACE 100 (OCTAL) 1IN B7,
*ENX 100B8(6
TRY AGAIN PLEASE.
*ENX 100B(6)
ENTER ENX 10QB{(7) NOW.
*ENX 6&57)
THAT' . RIGHT, BUT 1T WOULD MAVE BEEN EASIER 10 CUDE-

ENX 100B(7)
TYPE COMMAND
*SLESSON, MACREQ
IT MAY BE HELPFUL AT THIS TIME TC ILLUSTRATE THE MACHINE
LANGUAGE NUMERLC EQUIVALENTS CF A FEW ELASIIC 2
INSTRUCTIONS SO AS T( FAMALIARIZE YOU WITH THE FORM
FRESENTED ABOVE, GIVEN THAT THE ADDRESS OF DATA IS 1234 AND
THE ADDRESS OF TEMP IS 77.5 WE WILL NOW LIST SOME SYMBOLIC
INSTRUCTIONS AND THE CCRRESPOKDING MACHINE LANGUAGE
INSTRUCTIONS. ‘

S$YMBOLIC MACEINE LANGUAGE (OLTAL)
ENX 2(7) 590700000002
ENX 35(3) 500300000043
EXX 35B(J3) 500300000035
ENX DATA(6) 500600001234
ERX -1(5) 500500007776
ENX ~-TEMP(2) 500200000052
INX 2(7) 510700000002
INX -1(5)} 510500007776
INX DATA{2) 510200001234
INX 24B(6) 510600000024
INX 52(3) 510300000064
LDX TEMP(1) 520100047725
LDX 12(3) 520300000014
LDX l246B(7) 520700001246
STX DATA(S) 530500001234
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STX 1437B(1) 530100001437
XHJ DATA(5),4 550400041234

XHJ DATA(3),27B 550300271234

XHF TEMP(2),46 550300567725

XHF 1246B(3),DATA 550312341246 (NOT GENERALLY DONE)

XEJ TEMP(1),25 540100317725

XEJ DATA(6),-3 540677741234

XEJ TEMP(7),-DATA 540765437725

NOW, STUDY THESE EXAMPLES UNTIL YOU FEEL THAT YOU COULD
WRITE THF MACHINE LANGUAGE INSTRUCTION FOR ANY SYMBOLIC
INSTRUCTION YOU MIGHT BE GIVEN, IF THE ADDRESS OF WORD IS
5246 WRITE THE MACLINE LANGUAGE INSTRUCTION FOR ENX WORD(3)
*500300005246

VERY GOOD, YOU SEEM TO UNDERSTAND.

IF THE ADDRESS OF CELL IS 1243 GIVE THE MACHINE LANGUAGE
FOK LDX CELL(7)

*520700001243

CORREGT.

IF THE ADDRESS OF WORD 1S 1777 GIVE THE MACHINE LANGUAGE
FOR XEJ WORD(2),17

*540200211777

VERY GOOD,

YOU MAY HAVE BEEN WONDERING WHY NOP AND ENX BOTH HAVE 50 AS
THEIR NUMERIC OP CODE. THE ANSWER IS SIMPLE, SINCE THE SYM-
BOLIC INSTRUCTION; NOF RESULTS IN THE MACHINE INSTRUCTION;
500000000000 WHICH SAYS. TG PUY A O IN BO, NOTHING HAFPENS,
THIS IS DUE TO THE FACT THAT ANY INSTRUCTION WHICH ATTEMPTS
TO CHANGE (B0} ACTS 45 A DO-NUTHING STATEMENT BECAUSE (BD)
CANNOT BE CHANCED, THAT IS, ENX 0(0) IS THE SAME THING AS NOP
AND BOTH CAUSE NOTHING TO HAPPEN, HIT RETURN WHEN YOU HAVE

READ THIS.
*
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(M CAINIPSOEMET v —t,

V) AF2—FrbllKE 27 2DHR & PE,

) BEEREAObFLv-—=v7. 252
BHEERAO V= vy  PSALHTLITF—saNETe w7 o T,
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BETHIHCERL, BEEXE ORI RS L,

X) L, Ayrva.—rAERkvATARKTH 30380 1n TH, F
BASERECHELAVE, BEERSHEOYT b LsY, va
FTHAZBRTREY, ZORREOKRTEA 228U 12,

b BHEERFLT, 2P F2F2EmBLI

ki ZHERNSLT, BE7 7 —FBEMEL .

Xii) EBEIL, FoFL - HLTNINTIRELETCS L F YL

8.24 RBHRLTORH

ZONSTE, ERERERL I 7 ORL, FOBREBHT B, HET -
&, "t #E, BEME (p), FLT, FHEINEELTV S,

A. CAINIPSx®#

1) EREROHEHY »
w0, CAINIPS L#HE/ L — 7ORBAEIC T 5 mean gain
score (MGS, THHBA) 2HEL TS, MG S, &7 4-78

DTSTOZHFED T Y 7 AL ERZ 72 bOTHAEOEDFY
LERT B, BEATEY, CAINIPS Zi— 7OEHER, BB
~TOSHELVAFBECEVMGS 2T LA (t=4.98, p<0.01), &
™ gain score NEWR, HTMZE, 2200 7A4-7 D7) FRMOE

BOBEXIZED (1=3.90,p<0.01), EVEadl, BB/ AT
Dgain BiZ, T hFF V72 oAt THBEhA, LL,
179721088 (K8 - 38M) oz, CAINIPS 74— 7
3, ¥ENFOBRRIC >V TR LA FAFESEA CEBERHYD, KA T
APTRBESLOEAEZR -0
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7V F2 L OEEA #2 b7 DOEHR

8.08[ wE T - T }17.37
FYFARD CAINIPSZ—Td
il #A b7 R EOFEHI
4.98 18.00

0t 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 15 20 21 22

M -3 RKBEROEWZ 7

#£8-11 FEREROBH CAINIPSHEAE

" CAINIPS A #

£ 2 B £ K 50 . - 62 . | -
AV S N OES S = 4.98 8.08 —3.10*

£Z b7 R kDR © 18.00 | 17.37 0.63
' mean.gain 13.02 g.25 3.77"
&R E (%) 86.00 78.90 7.0

*=p<0.01

2 Gain Score (7Y 7 2 OB A& —EIL LABE) »
CAINIPS '} EHE /L -T7DOFT V7 AL OBAOHMLEHEEENS
B, TVFRALIOBAER-TILBROILILE, IOHELENT
3, FUVTFALORLUVANOBE (K +, &) FRocX#MECHT
% gain score 7%, HEahi, B8 - 4 L£8-10i, FYVFALOH

HE& —FIL LB 4D gain score DEITLTH D,
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CAINIPS ZA—70 7V FA+OBEREN (0-2) FELD
ﬁGSk%%f»nfmiU?xbwﬁﬁﬁ@w%$$®MGSEkﬁL
re#E, CAINIPS oXFEA 2D EV gain 22E0#E (t=3.21,
p<<0.0l) , A, FIVITAILOFRAGHM (3-6) THERELD
MGSZHELABA, CAINIPS oFHEEd»riz VB gain &0
Wwg (t=2.21,p<0.05), &5z, FITALOBAEEW(THD
FEALHE LcBA, CAINIPS oF#4Ed, SBROZFLLIIL
ADEV gain E2EWE (=579, p<0.001) , H4DFYF AL
D v~ fgic bl LA, CAINIPS o F8AR, BEOSHEL D
2K DBV gain ARV, |
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N X | N x N X
CAINIPS 16 | 16.13 17 | 13.65 | 17 9.47
o = 5 11.6.0 23 11.35 | 34 77.50
e= — | 453" — 2.36" | — 1.97°

W N=Z@EOH, X=mean gain score
*=p<0.05
(3) Gain Score (F— 2 MEORRFEHFr-TL LB

7 - 5 LB EBEFR gz.lin score ICEEEH A0 E IR
B, 7T ALOBELARLF - SAROBRERFZEE T
Pl BADAF . —F b 7074 —AhsBonstkic, 7
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N rIFSw, BEIEORBOHFL AT A - TFI AL, HDEWVE,
BELIEOBBROIDL IV EL. —-F - A0 NN TH D,
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FEAL TV T A TOBAOKLN, T, HLCOT, AXFEEOMGS
PEROSEA SRR LTI ALEEREOMGS BB LSS,
CAINIPS mZ#40OMG S, E8-13IRTHDI LD &V, X8
-5, £E-130F - g M THRL T3, M8 5Hhbbrdi#lly,
CAINIPS /A -7 BT A2RBRELRBHRFOTHHOMG S, BR
KRBT AEBRELREBREI V&L HRBREOBEILE, HEALH
sShm, EWE (t=3.02, p<0.01), PfunfE(t=2.14, p<0.10)
%LT,%W@(t:L%,p<Um)%mﬂhX%%%@%%K&

ALK, S0E (t=1.59, p<l0 10 &M,
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DRANRE) BERKIE, F- s ABOSREREIMG SIHLTEE A
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E8-13 F-ALBEORRLIFERTLL22HE AT 5 Averaze Gain Score

F - A28 0B
= B * B OB
N X N X
CAINLPS 8 17.38 8 14.88
FYFAD
‘ 3 £ 4 11.75 1 11.00
B & A
= — 5.63% — 3.88
CAINIPS 10 14.00 7 0 13.14
FVFAR LMD
S = 13 10.92 10 11.90
B AL
= - 3.08% — 1.24
; CAINIPS 9 9.11 8 9.88
TVFRYD
® & 21 7.52 13 7.46
BAERE W
= — . 1.59% — 2.42%
*=p <0.10
(4) & T RERE

CAINIPS LERBIV-=v/OBACET, BE3BT+ 3100
BHhaRmRE, Har¥EBT 3o E LB EEREL, B Ry
MiEEh Ty, BT ATHEOBACE, BLAEHAZCL
B TH#ESERER 3B (1804 T, —EThot, B ULESEEE
T BELFHCAINIPS i, L5KR 005) Tho o %8 -
140 FEE TR O HEMNRT X 512, CAINIPS OB#4R, BHo
RBEBLELVE 2R VLRCRKMTEEEBT L T,

#8-14 FHEETERRM
BTER (2
Nl X
CAINIPS 45 91.11
i % 62 | 180.00 |
= — 88.89%
* = p < 0.001
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- #8-15iz, CAINIPS CHEMLARSDIFE EEOHGDEOE
#17 — 4 #7°F, gain score ¢ BTHBEX T HATFEODR o
TobC—TFEOFHAINEBB LI, ASAK/ T T /7Y V2F
ik —FE LBE, BEFEIE, gain score , H DWWk, FEE
BB VERRECH L TELALEEL 52 TRV I EAbs T
ok, ATL-FV O UHIE, ATAN /T TR E—TLL
A, BEFEOBKEERES RS I EERLTY D, BTRERE
F-EILLASA, Yoy —ATH, FIKEFRLAL LI BT FEdgain
score LB TRMICIF LA YEEL L TV DT,

K8-15 ERELOEH—-CAINIPS

N | ZVTAR | FARFAL | Mean FAHET | B K E

’ OFFE|DFE & Gain | B il (%)
NIPS 10 4.10 18.00 13.90 93.00 80
NIPS1A 10 5.60 16.30 10.70 89,00 70
NIPS2 10 3.40 16.80 13.40 102.50 90
NIPS3 10 7.00 19.30 12.30 83.00 90
NIPS4 10 4.80 19.60 14.80 84.00 Lo

@) 57 #i5 47— Gain Score
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M8 7i, AF34AF/57—7/7) vEO@Gbe, KL, 797
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S M oE ¥ K M | A h BE|FEWEHF|T =S
A(HBFE) 3.03 1 3.03 —
B(ETEH) 46.23 1 46.23 2.407
AB 11.02 1 11.02 —
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<o-2) {3-6) C(74)
TUF RO '
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(F)5=tOBAT—TE LABE)

9 FEAN - BT R

81312, FE /G BTHEMOLEERSEE TRV LERL
Tw o, FEFERURAEGE, BHEFEET CLBEAREILYLT
A EHBLTaD e & 51T, MG S LETREOMIE, HEk

H%b;fi ﬁl’J t'_o
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FEHOEHE ¥ K | B B T B\ YE T &
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* N.S. =nol
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-186 -



a4

C. aX hEH
CAINIPS icx+ 3 2 A vEEZ, Ro@BY TH3,

= 8 NMCSSC 1 BM
I BM 2028 AR
et = vz vy 12 gFRA
% @ |
BoRLF s 3128 624 F5R
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LT, ¥23FATHDB, ZhiE, 2 vE.—-gFRH, 7—%-+—-v, %
LT, AF a—F o rWAROETIRA LTS %,

.25 ® M

ﬁﬁﬁﬁ‘ﬁii, CAI'-‘/Z?-M;t, NIPSF Ve = v & :I—xco_lo'@tﬁ'x ”.
bl:ﬁtf%%iﬂ kD L gain score %%f:%b;.ﬁgéﬁi’f&:ﬁ
BB sn VEEHLEC L R L, RBRTE B/ BH/ 2BEOS
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