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INTRODUCTION TO THE COURSE

This course is designed to provide the student with a comprehensive introduction to

CYBIL. The course will include language concepts, language syntax, and coding
techniques.

OBJECTIVE

Upon completion of the course, the student will be prepared to implement software
designs in CYBIL.

COURSE DESCRIPTION

This version is oriented primarily toward the student who has some prior programming
experience. It consists of lectures, with a set of examples to illustrate concepts and
constructs. It also provides exercises and a project which supports the lectures and allows
time to practice the concepts presented.



NOS CYBIL COURSE OUTLINE

Introduction
A. Course Organization
B. Compilers
C. Documentation
D. Metalanguage
1. Symbols
2. Constructs

. Program Structure

Module

Declarations

Scope of Identifiers
Structured Programming
Elementary Constructs
1. Thealphabet

2. ldentifiers

3. Basic symboils

moow>»

Constants & Variables
A. Constants
1. Declarations
2. Types
B. Variables
Declarations
Types
Lifetime
Attributes
initialization

aObhwP-

. Type

A. Declaration
B. Scalar Types
. Integer
Character
Boolean
Ordinal
Subrange
Real

OopLP



VL.

VIL.

C. Structured Types
1. Sets
2. Arrays
3. Strings
4. Records
D. Pointer Type

. Statements & Operators

A. Assignment
B. Operators
C. Structured
1. BEGIN
2. WHILE
3. REPEAT
4. FOR
D. Control
1. IF, CASE
2. EXIT, CYCLE

Procedures
A. Declaration
1. Program
2. Procedure
3. Function
B. Parameters
C. Nested Procedures
D. Attributes
E. Pointer to Procedure

Standard Procedures
A. Conversion

B. Adaptables

C. Storage Allocation
System heap
User heap
Sequence
PUSH
Adaptables

ar0OpA



VIII. Machine Dependencies

A. Data Representation - CY170

B. CELL Data Type

‘C. MACHINE DEPENDENT FUNCTIONS
D. ALIAS

E. GENERAL INTRINSICS

IX. Input Output

1. Files

2. Open/Close
3. Read/Write
4. Utilities

X. Compilation Time Facilities

Xl

A. CYBIL Command

B. Compile-time statements
C. Layout Control

D. Toggles

Interactive Debugger
A. Breakpoints

B. Traps

C. Procedures

D. Utilities
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INTRODUCTION
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COMPILERS
SOURCE CODE 0BJECT CODE
THPLENENTATION COMPILATION ON: EXECUTION ON:
cC CYBER 170 CYBER 170
cH CYBER 170 NGB0
CP CYBER 170 P-CODE
s CYBER 170 CYBER 200 O
55 CYBER 200 CYBER 200
O
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CC COMPILER

Fes12413, N8.25.14, L22TH

“16y CYRER 174 TN 101 NOS CLEH. NOZ 1-9508175-R4E
FAMILY: ».dW2120 :
FRZZWMORD :

TERMIMNAL: 25 MAMIRF

 RECOVER~ CHRRGE: CHARGE»3916,25008705

RERDY.
ASCII

RERARDY.
ERTCH
ERFL. 0.

- SSES.CYBIL I=FIRST CC

»> COMPILING FIRST

. EMD CYBIL  FIRST -» LISTINGs L0 -
AZET.LIMNKITO CYECLIB -

. END LIMK17D L>0B

~LGOBR
L&GOR. .
SREWMINDSLISTING

EREWMINDS LISTIMG.,

SLIET2aF=LIEZTING
1 CNVBILSCC Wi.0 7FI0712 SOURCE LIEZETING - OME

Fa-12-13 NS 42: 05 FRGE 1
] 0. 1 MODULE OMES
] 2 FROGRAM MEIMS:
in = YWAR Rs»EBsC: INTEGERS
10 4
10 S Fs=111}
18 & :=208
T v Ci=RA+ES
a2n ] PROCEMD MRIMNS
en S MODEND ONME
1 CYRIL-TC V1.0 ¥30712 COMPILATION ZUMMARRY - OME
To-12-13 ns:42: 05 FARGE 1
r 3 LINEZ COMPILED.

HO COMPILATION ERRORE.
EOI EMCOLINTERED.



CYBIL DOCUMENTATION

+ CYBIL CLRSS NOTES
» CYBIL REFERENCE MANUAL 60455280

 ERTERNAL SPECIFICATION FOR CYBIL
I/0 ARH273D

» CYBIL INTERACTIVE DEBUGGER (ARH3LYD

G
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METALANGUAGE

¢ ALANGUAGE USED TO DESCRIBE A
LANGUAGE

e USED FOR CYBIL SPECIFICATION
e DEFINES STRUCTURE (SYNTAX)
¢ DOES NOT DEFINE MEANING (SEMANTICS)

e DOES NOT DEFINE LIMITS



METALANGUAGE

<> Syntactic construct

Is defined as

[1] Zero or one occurrence
() Zero or more occurrence
| Alternate definition (or)

—_ Underscore denotes
language element

For example: <variable declaration>
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PROGRAM STRUCTURE
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MODULE STRUCTURE

MODULE ZEELETOMS

+ COMETHMAT DECLARARTIOME =

+ WARIARELE DECLAERTIOME =

+ TYWFE DECLRARRTIOM= =

+ FPEOCEDURE DECLARATIOMNZ =

+ DECLARATIONZ =

{ STATEMEMTS >

MODEMD =KELETON

U

™
N



A CYBIL PROGRAM

MODIULE =AMFLES
TYFE FERMGE=D..205
WHE RS IMTEGERS
ZOLIHT = ERMGES

FROGEAM MAIMSs
WHE  H: INTEGERS
FREOCEDURE FOWERS
“HF I:FHMGES
f: »
FDF I:=1 TO COUMT DO»
Fi2=cek
FOREMD
FREOZEMD FOWERS

{ E=ECUTRELE =THTEMEMTS

COUMHT 2 =5a»
FOWERS
Az =R 5

FROCEHD MHIMS
MODEMD
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SCOPE OF IDENTIFIERS

MODLLE
+ MO
FrROG

_FFR

FF

FrROC

FROC

FROC

MODEMD

ZCOFES

DULE DECLAREATIOME: =

FHM MAIMNS

. DECLARARTIOMNE >

OCEDLRFE HHHS

. ARA DECLARATIONS >

OZEMD ARHS

EMD MHIMs

EDLURE EEES

. EEE DECLARARTIOMEZ =

EML EEE;

=OFEs

(}



BASIC CONSTRUCTS

e ALPHABET
e IDENTIFIERS

e SYMBOLS
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IDENTIFIERS

USER DEFINED

DENOTE

— CONSTANTS

— VARIABLES

— TYPES

— PROCEDURE NAMES, etc.

£
o/

RULES

— 31 CHARACTERS

— LETTER FIRST

— THEN LETTER, DIGIT, OR # $ @ —

EXAMPLES
— LINES_PER_PAGE
— REGISTER#3



BASIC SYMBOLS

e RESERVED WORDS

ARRAY CASE CONST
ELSE FOR INTEGER

OF RECORD STRING VAR etc.

e SPECIAL MARKS

+ - 53 {] = A et

e DIGRAPHS :
= = D> <> ??

bw o
\2nnes {‘\M(,()(Lo
o ¥ Jove Corssi &s”

[ pasegs st

)
0

7%(
x
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CONSTANTS &
VARIABLES
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CONSTANTS

CONST constid = value;

3-2

INTEGER
CHARACTER
BOOLEAN
POINTER
STRING |
REAL
LONGREAL



001703 4 IHNODTIN3Y = Jx3- 163y
SN0TI30 "] = DOL—"Ie3

S0 "] = 3HDTIH3Y

v 4+ LEBId — 1SHy = HLISMET
SRAEEET = LSe

2089 = L=EWId
t 35 MHHd = 29Nna3ad

1IH = d3LWNIOLATINS

“.39Hd 40 1HHLE . = SMIdQ3H
4. = MHOI=SENd
FC2D0T0T00TT = HEe3LliddlIa
F0D = 39KHITH3IITE3ININ
EQTrIA) = LTI
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1=HD0
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VAR varid :

)

VARIABLES

VAR varid : type;

o TYPE

e INITIALIZATION
e LIFE TIME |

e ATTRIBUTES

e REFERENCE

[attributes] type : = initialization;

O

N
“/



VARIABLES

MOLDLULE cor=sTAMTSS
FROGEAM rMAIrs

COM=T |
EITFATTERM = 11001010020
FLUSSIGH = "+
DEEUs = FHL=E>»

W HEF

I= IMTESER:®
E= EOOLERAM?®
—F CHRRAS

EITFARTTERH:
FLIISSISMS
DEELIS

Moo

FROCEMHD rmAIrs

MODEMD CDMSTHMTS;
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ENIEW THII0A4d
4Nl =: HE3ITO0FT [OIJHTFHY] s WWAaL=L=
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TYPE DECLARATION

TYPE typeid = type;

FIKED TYPES
o SCALAR
« STRUCTURED
o POINTER

B> FIKRBLE TYPES
* AOAPTRBLE
* BOUND YARIANT RECORDS

O



SCALAR TYPES

e INTEGER

e CHARACTER
e BOOLEAN

e SUBRANGE

"o ORDINAL

W HEAL
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SUBRANGE

TYFE < FREDEFIMED 3
—H = CHARRA?»
IMNMTESER:

T

IMT =
TF =
RL =

FE < ZUEBRAMGE >

LETTER
HRODDRES

EOOLERM
REFAL S

= cqe L
= 0016

RESISTER = I .

IMDE:1
IMNDE®C
LIMIT

- 20

o -
1

FEFFFFF L1E0 s

e

-
r N

10010

l.1g - =

ol

1' :

AN
I

‘“&/’



S TaHT -
sMOI3L. " " JI34
£ THHIIA&0 40 3

POEFALN LTl

SETEHT ShpHI sGIpED iZ[oATy =

f yd3ILNIOS

CDITMOFWAES DT HIWMMY
E O $3FLHW =30y =

EC3NTTE ENIIHS sHMOI3L s ISNGHO s

ddAl TVNIQHO
©

PEOSHI = HMSIa
= &0702~ L0OH
SOHNHATINE > 3dM1

34401733130

= WaO=4—3dLL
MY3I00I - SHOY
I3dy = &S00
AHHITIA0> 34M1

O
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SCALAR TYPE O

1 MODULE scALAR_INDEX_TvFESS

! [ =

0 i FROGEAM mMa1Ms

i 4

1l 3 CTYPE 4 ZUBRAMGE

i ] LETTER = “HY .. “Z7»

i r ADDRESS = UC1lE) .. FFFFFFEFC1E) s
0 = RESISTER = I .. 7a»

0 e INDExL = 0 .. 10,

i in IMDE®ES = = S0 .. 20

] 11 LIMIT = 1,0 - 3 .. 1.0 + 33

0 2 TYPE £ ORDIMAL >

] 14 COLOR = (REDY ORANGES YELLOWY GREEMs ELLE »

i 13 ROMS_EQOLERM = (vESs MATEEs MO »

0 18 TYFE_FORM = (HUMERICY SvMEOLICY FOIMTERS »

i v DEVICE-TYFE = (LFI1Zy CRIZSs DeEdds mrS1% mTEEDY S

0 13 TYFE ¢ ZUEBRANMGE OF ORDIMAL

0 cn HOT.COLOR = RED .. vELLOWY

0 21 DIk = pRSdd .. DrS19s

i 2

a 23 YRR .
0 24 REFUEST! DISKs Q{“
i 23 EXECUTIVE_DECISION! ROMS_EQOLERMS iJ/
] 2 ETARTIMNS.CHARE! LETTERS

£ BEGIM ZTATEMEMTE
RERUEST I= DrIdds
REBUEST 1= MTEEIT
EXECUTIVE_DECIZIOMN ==
EXECUTIVE.DECISICON 3

N]
*ERROR
)]
+ERREOR

[ DO e SN A Y A BN |

*ERFROR» = ETRRTIMG..CHAR = 5
] 4
] = FROCEMD mMeaImMi

D0 0 L0 o0 G 0 OO T

MODEMD =cRLAR_IMDEX_TYFESH

D)

i
LIME ERF COL TE=ST

YALUE OUT OF RAMSE.
MDECLARED IDEMTIFIER - 0.

n
oI
—
I
=
03 )

fu

YALUE QuUT OF RAMGSE.

T
I
—
I
=
L300



STRUCTURED TYPES

o SET
e STRING
e ARRAY

e RECORD

4-7



O
SET CONCEPTS

TYPE settypeid = SET OF type;

e REPRESENTATION

m1 m2 m3 'R

e MEMBERSHIP

e INITIALIZATION e

e ASSIGNMENT

C
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§.7. " .H. 40 43= = 1347

S " 5 — 4 435 = LIZTHOH

SO0T " 1 40 43 = 13=—7H

s"O003~10H 4[] L3S = 3k

s {002 4] L35 = MOIHIWM

€ ¢HMATH SFLTIHEMTH §I-H3d™HY 4[] L35 = S=S300d
C13=F 3dal

S0 """ 0] - = ISkuY

sMOT13. " I3 = &4070310H

§ (3N SN3TPSD sMOTIEL $3SNKEO0 I3y = 000

3dA

THOTLIHETIIHILINIY 344

113S

O
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SET INITIALIZATION

O

aooaon 1

oooonn 2 MODULE =TRUCTURED_TYFES

oooong e

T DY 4 TYFE LIMITIARLIZATIONZ

ooanng b COLOR = (REDY ORANGE» vELLOWY SREEMs ELUE!Ms
aooonn ) HOT_COLOR = RED .. vELLOWY

Qoo v RAMGE = — 10 .. 1035

O0Goo0 = '

oooa0n ) TYPE +ZETZ

noaoon 10 AccEss = sET OF (M_oREADs H_WRITE® HN_Exl»
Qoo 11 RARINEOW = SET OF coLor»

oo 1c FLAamE = sET OF HoT_CcOLORs

a0 1z Mz_seT = seT OF 1 .. 11

| 14 MUM_sET = T OF - 3 .. S

quooonn 15 ALF_sET = =eT OF “A" .. “Z7»

Da0an is rALSET = ST OF RAMGES

4

QOOgon 1= “HE
goooon 13 F* FLAME?»
oooann o i tE MZ_seT = [4s S &1
gy 21 At ALF_ZET = [J1}
oo ce
oooonn 23 FROSEAM mMAIMS ‘ Ve
QUOang 24 ) \>
+ERROR 2s F = RED} . \m/
+ERROR 2E F s= 13
Qooann 27 F = SFrLAame[RED]}
ooooon s
+ERROR» o Mo2= 1
Qo000 20 H 3= Tnz_seTlly ¥ 213
DOoogg a1
+»ERROR+ e A 1= ERLF.sET A EIS
Qooaog 23 A 1= FaLF_seT["A"y “E7]S
noonog a9 FROCEHD mAImMs
ouooong =S MODEMD sTRUCTURED_TYFES
Y.l FEaseso ERROR LIZTIMG - =TRLUCTURE
D.TYFE TEO7 <26, 1et 12245, PRiGE 1
0 LIME ZEVERITY ERROR
0 25 ERROR INCOMFATIELE TYFES ARE MNOT ASSISMAELE.
i 26 ERROR INCOMFARTIELE TYwFPES ARE MNOT RSSIGMAELE.
0 &% ERROR INCOMFATIELE TYFES ARE MOT ASSISMAELE.
o 32 EREDOR TvFE OF ALUE ELEMENT DOES MOT AEREE MWITH TRRSET TYF
E .
] 32 EERROE UMpECLARED IDEMTIFIER — E.

O
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ARRAY CONCEPTS

TYPE artypid = ARRAY [index type] OF type;

e INDEX
e HOMOGENEOUS COMPONENTS
e MULTIDIMENSIONED ARRAYS
e PACKING
‘ e INITIALIZING
o REFERENCE

4-11
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sSNINOL 4[] [EHHD] AR

sCENE "0 0 40 [SedF 77 0] Adddd
HIDILMI 4[] [0 " []AYede =

§ (IISMAMN $RIDALS ITMIWAMN sEHSTI-Y
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=

U

=004
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*ERRORS
sERROF

= T N fa G D

RN ]

¥ U U R OO IO IO RO O T s O O O R O O O OO OO O (X

OO e RN R R 0 SR I N I I S e Y I N 0 A | IOV O PR (XY

ZEVERITY
ERROR
WAEMIMNG

ERROR
ERROR

ERROR

- ARRAY TYPE

MODULE mRRAY_TTFE?

TWFE

INDEx = 1 .. &b
TOKENS = (RLEHA® MUMERICY) SFECIALS LMNUSEDY »
TvPIcAL = ArRAY L1 .. 101 OF I1MTESER:

MEMORY = ARReY [0 .. 40951 OF 0 .. 4035,
copes = ARPrAy loHAr] OF TokeEmMs»
FrRUs = ArpAv Ll .. 101 OF HeEMarRys
TRANS = Aaeeav TR .. 271 OF o .. 255
cHARRz = AarrAY [INDEx] OF cHARS

= pRrcrkeED ARRAY [l .. 21 0OF sooLEARNS

#a FFRUSSs

! eooLA := [TRUEs FARLZEs FRLZE]»

w3 TRAlM=s = [REF 2= OF 0l

T cHARs 1= [T19y 27 “A"s “E7s REF 4 OF + 1a»
R_E:! EOQOLERMS

R_.%% IMTESER:

RP_Z:! CHAR?

FROGEAM mMRIM:

= 0231 040007 2= s
000Nl 0231 s= 13
= [3s 400071 2= 103

I
o
‘an ‘an

I
Lt ws ws
(1]
-t
an

z[V] = “+73%
=[3] 1= =73
R_E 1= elz2]s
p.y 3= w[727]%
R.Z 3= =[4]1s

FROCEMD mMmIMs
MODEMD merRARY_TYPE.

Wil.1l FEOI20 ERROR LIZTIMGE - mRRAY_TYF
. 1644 05, FARGE 1

EFErROF

COMSTANT =ZUESCRIFT OUTSIDE INDEX TVFE OF ARPAY.
ARRAY REFEREMCZES MUST UsSE "] [Y IMNSTEAD OF A COMMA.

LUINDECLARRED IDEMTIFIER — H.
ZUESCRIPT DOES MOT COMFORM TO IMDE: TYFE OF RARRPAY.

LEFT FART OF ASSISMMENT STRTEMENT MUST EE A WARIAEBLE
OF _FUMCTIOM IDEMTIFIER. :
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STRING CONCEPTS

TYPE strtypeid = STRING (length);

e REPRESENTATION

C1Ca|C3 |Cyq| ------ Cn n = length

e SUBSTRING REFERENCE

e ASSIGNMENT RULES O
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STRING REFERENCE

VAR
S : STRING (n);
S Refers to entire string

S (I) Refers to the Ith character in the string

S (I, J) Refers to the string which starts at the Ith
character and is J characters long

S (I, *) Refers to the string which starts at the Ith v
character and continues to the end of S

4-16



STRING REFERENCE

MODULE sSTRIMS_TYFES
FROSEAM mMARIMS

TYFE
ZIMF
LIST
—_AR
ZRRD
MEZZ

STRIMGE U110

ArrRrAv L[l .. 201 OF cHARs

FRCKED ArrRv L[l .. 201 OF cHRRA»
STRIMGE LS00

arrAv [l .. 10] OF =TtRIMG (1125

'i-l
A m3

[ETARTIC] =imFe 2= ° ELEYEM 11 -
STRIMS (Dt

THARRPY

MEZ=S

T I= = (Za I3
=[8] (22 3 1= T3
= (1S
= —

FROCEMD ma1ms
MODEMD =TRINS_TVFE.
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O
RECORD CONCEPTS

TVPE id = RECORD fid; rtspey....RECEND:

NONHOMOGENOUS COMPONENTS

RECORD TYPES
- THYARIANT

- YARIANT

- BOUND VYARIANT
- RDAPTABLE

\/

/'é:/‘ \\

INITIALIZATION

REFERENCE

PRCKING



O

RECORD TYPE

MODULE RECORD_TYPE:®
FROGEAM mMAaIMNs

TY'PE
ZREDIT = RECORD
MAME: STRIMNS U101
RODDOR: STRIMS (310
STATES STRIMS U251
C INCOME: 0O .. SO0000.

RATIME: “"H” .. ~Z
RECEND?

“HE
(: CREDITS

+ BEGIM Z=THTEMEMTE >
F.RATIMNG 2= "H" s

F.MNAME 2= 7 FRICHL=-% <3

- FROCEHD mMAINs
MODEMD RECORD_TYFES
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FIELD REFERENCE

MODULE RECORD_WITH_RRRAY_FIELDES
FEOGERM rMAIrs

TYFE
DARTE = RECORD
oAve: 1 .. 21
MarTH: ArrAv L1 .. 41 OF
vEARR:S 1900 .. 2100
SCORE: IMTESER:®
RECEMD?
STAT = RECORD
FSES B .. EDGs
MRRRIEDS
SEXS EOOLERMSY
RECEMD?
EOOK = RECORD
HAME: STRIMNS L3
STARTUSES STAT»
zzcore=s: ArRPAv L1 .. 101 OF
RECEMI

B.MARME 2= “_IHW" 3

F. STRTUS.ASE == Z0s
B.=cOrRe=s[1].=coRe 1= S

FROCEMD MAIMS
MODEMD.

“HAR

IATE?"
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BOOK ()

NAME

STATUS

T SCORES [1]

SCORES [10]

O
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f—o—3dd
H g o

« 1l=0>
¢ LHII
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SHISTIINI 1 I3H3ITLHO0™ L L8
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g, " 0 slE=0O0T A3
S, % 0 sd4=0207ANI
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VARIANT RECORD

COMET

MARSIZE = 409

n

»
b

TYFE
SHAFE = L(TRIAMGLE* FARALLELOSRAM? SEURRED
SIDE_RAMEE = [ .. MA<XSIZE»
ARSLE = — 1380 .. 1=0s

TYFE < WRRIAMT RECORD >
FISURE = RECORD

)
-

DE_RAMSE? - «_/
=i zHAFE OF

I| ss ‘:

]
-
]

(O T T | I
Mt = - = [T

SIDE_RAMNSE?"

L I (]
m
an |'_.’|
r..
g m
]

I
i
r
m

ELOSRAM=
AHSLE?®

I
L

b WD

R1
s ‘s m R (]

=
“r T

s == X

SIDE_RAMSE "
CILiIRRE=
EDSE: SIDE_RAMGES
CHR=ZEMD
RECEMD

i
]
|
I
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VARIANT REFERENCE

1

c MODULE wARIAMNT_RECORL_TYFRES
; FROSEAM ma1ns
b}
[ =]

cOM=ET

MAXZIZIE = $09

o TY'PE .

10 SHAFE = I(TRIAMSLEY FARALLELOSRAM: SEUARE) »
11 SIDE_RAMSE = IJ .. MAXSIZESs

< ANSLE = — 130 .. 1308

14 TYFE £ WARIAMT REDGED 3
FISURE = RECORD

Wi ZSIDE_RAMSESY

—
LN

[y
[

-3

1= CRZE =: =zwmmare OF

13 STRIAMGLE=

=3 SIDEZ SIDE_RRMNGES
c1 Ale

2 AZS AMGLES

it SRFRRALLELOSRAM=

=4 SHEMW: RAMGELE»

25 =1

25 I SIDE_RRAMGES
=7 SIRUIARE=

25 EDSE:! S IDE_RAMGE?
& CRZEMD

a0 RECEMD#

21

a2 MARE

i (X

et R: FIGURES

=5

5 EEGIN

e e S0

SREUARE S

R.EDSE 2= S

=
W

3 4
(W

= B.Z !I= TRIAMNSLES
£ R.SIDE = 2%

44 EMD

35

£ 1 FROCEMD mAIni
4V MODEMD.
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POINTER CONCEPTS

TYPE ptrtypeid = A type

e POINTER TO TYPE

e LIFETIME

e REFERENCE/DEREFERENCE
e ASSIGNMENT

e APPLICATIONS

— LINKED LIST
— TABLE OF POINTERS
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POINTER REFERENCE

FHITH H— UL RTE R T e f

:..n-..- Peas? Gove beeve 1 Ledd e

LIFFIMIGE 2 L DL

I ’
S B | T o
B e e e I T

- H oh 4

= le = T

P82 leees

~F§LFH¥ FIFT IR
MUDEMD POINTER.TWEE!

eas,

RS S I T T ol vt v | T | o
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ARRAY OF POINTERS
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ES1HLS,,

s IHIT0ON

40 [oool = ¢ 1] Added s iddsed—&31MIOA

M-

s IMN3ID3

HHE3IIO0d = =3=

T3 eded

gaor 1T 239

2y SHNIFLS =3
IH40D3d JI4IHd = SieLls
34

§SHILNIOLA™ A0 e IOk

'SYHALNIOd 40 AVHYHY

@ .0
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LINK-LIST

/

/




. CO™
LI

POINTER EXAMPLE

AIHHLE ikl isTS

TYFE
Lo Thi = IR s
FED T REDORED

L S IMTEGEFR =
FETE S LIk

FrE T E D

AR

FImET: LImki= PMILE

FREOGERM mazms

ELEMEMT! BED:
FPLITHTERD LIMK?

LIre ELEMEMT TO THE TOR
OF THE LIsT *

FOIMTER IS TELEMEMTS
POIMNTER ™. VALLE 1= 3i
FOIMNTER™.RTR IS FIRSTE

FIRST I= FQOIMNTEFR!:

t

IEREFEREMCE THE POIMTEFR: IT.E.z3
FEFEREMCE THE LIMEED FRECORI. -

ELEMENT I= FIipsT™
FIRST .WALLE = &
FEOCEMD mAzns:

MODEMD Crimk_LzisTs
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REFERENCE

POINTERS

:=ptrA

ptr A :=

:=/\ variable
ARRAY

arr [index]:=

arr [index,] [index,]:=
STRING

str:=

str (start):=

str (start, length):=
str (start, *):=
RECORD

rec:=
rec. field:=

SET

set:=



S

STATEMENTS
- AND
OPERATORS
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O
OPERATOR PRECEDENCE

o NOT

e MULTIPLYING
* ,/
DIV, MOD
AND

e SIGN OPERATORS
+, -

'« ADDING -
+, -
OR
XOR

e RELATIONAL
<,<=
>, >=
=,<>

IN




O

MULTIPLYING OPERATORS

OPERATOR OPERATION OPERANDS RESULT )
* INTEGER INTEGER
multiplication
REAL, LONGREAL | REAL, LONGREAL
set intersection SET 1 SET
]
DIV integer quotient INTEGER INTEGER =
/ real quotient REAL, LONGREAL | REAL, LONGREAL |
1 MOD remainder functionj INTEGER INTEGER
AND logical “and” BOOLEAN BOOLEAN

5-3
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MULTIPLYING

MODULE ExFRESSICMNSS

WHE

INTESER = »
Ti INTEGER = o

- Z+ IMTESER:

EOOLEAM
EQOLEAN
EQOLERM

mmm
DU
L ] ] [ 1 ] [ ]

P RERAL = 7. 0Us
Wi OREAL 2= .U
TI: REAL?N

FROGREAM MAIMs

T MULTIFLYIMNG OFERATORE

T 2= x o * w414

T s= = DOIW 2 +© =

z += x MOD s £ 1 2

TT I= wx o# vywywn L 14,00

EZ = vl AMD 2% L FALZE 2
EZ := el AMD ls L TRUE >

FREOCEMD tAaTrs
MODEMD ExFRES=IQMS



ADDING OPERATORS

OPERATOR | OPERATIONS OPERANDS RESULT
- INTEGER INTEGER
+ addition :
REAL, LONGREAL! REAL, LONGREAL
set union SET SET
. INTEGER INTEGER
- subtraction A ~ ]
REAL, LONGREAL| REAL, LONGREAL
boolean difference | BOOLEAN BOOLEAN
.| set difference SET SET
1
OR 1 logical “or” BOOLEAN BOOLEAN
XOR. exclusive “or” BOOLEAN BOOLEAN

Ul
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ADDING

MODULE EXFRESZIONSS

W HE

IMTEGER ==
IMTEGER = =)
IMTEGEF »

8

i
-
“

EOOLERH
EOOLERM
EOOLERH
EOOLERM

E1
EZ
E=
E4

s ®E um ®®
‘¢ '8 8B B®

FROGREAM MHAIMS

= TELESs
= FHLZE»

+ RODIME OFERATORE

- A R ]
s = - %'
E= = E1 - EZ=:
E= == EBEZ - Eis
E4 := E1 OF El1s
E4 := EZ 0OF EZ»

FREOCEMD MAIMS

MODEHD EXFPREZZIONE

£noun

~TRLUE *
TFHLEZEZ

LTRUE >
IFALZE™



RELATIONAL OPERATORS

—————————— -I-—————————-—-—-————————'———————-——l———————-—,
| l | LEFT | RIGHT | |
I..QEEB.&IQE_L‘?.P_E_&&"JQL‘L-1.9_"_5_"_‘:@2 ' 9.".?.'3.6\_"1!?.' RESULT |
| < | less than | scALAR =SCALAR | BOOLEAN |
= <= = - less than or } = = ;
! | equal to | i ! i
= - greater than ; STRING (n) TSTRING (n) | BOOLEAN
| >= |- greater than | (k9 | CHAR 'BOOLEAN
| | orequalto | CHAR l (k) | BOOLEAN
= = |- equal to i

I I

not equal to

i I——

|
| }
---------- S N S ——

SN Sl bdcoo - R SN [ SN
I I I I |
LN | set membership | SCALAR | SET | BOOLEAN
— e e Fo i
A | |
| = | identity | SET | SET | BOOLEAN |
| <> |- different | = I =
I <= |- is contained in ! I ! I
| >= |- contains i ! I !
=" ————————— -t ——————————— Fm—————— T ——————- he———— I
| = =- equal to = : I =
| < I-notequalto | RECORD |RECORD | BOOLEAN |
| | A T !
| |
| ! | POINTER | POINTER | BOOLEAN |
R s e e e s s e e e e e S S s e s o S o S G S e S o S T i ————— - —— e o s e s s e s



RELATIONAL O

MODULE E-FRE=ZI0OMZS

| l'..! H F" .
S IMTEGER 2= V.

Y t IMTEGER i= &
EZ : EOOLEAM s
E4 : EOOLEAM

-H CHAR 2= M7
= STERIMGCEY 2= LM s
F s “ETRIMGE S . @

FROGEAM MAIM:
+ RELHATIOMAL OFERATOR:Z =

Bz 2= w <= Y TFHLE=ES
B2 2= CH = “"M7s CTREUE >

TFAHLEZES
CTRUE =

K 1

E4 == CH «x =_¢
Ed = Z_o0Z2 =

I; !'l_:l

EZ == F = MIL: STRUE
FROCEMD MAIMS

MOODEMD ExXFREEZZI0OME @



EXPRESSIONS

-
)

E

FIIE s
AL E
1

se. aw p— |} -
= 171l
i

~i 1] I

o

I

TELEZ

FHLZE

!
)

- E

HMHII
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FROCEMD MAI
MODEMD =ZET_-

OPERATIONS ON SETS

MOOULE =ET_RZZIGHMEMTS
FROGEAM MAIMNS

TYPE

E = ZET OF 0 .. 55

AR

=ETR:  E»

ZETE: E»

ZETCS  E»

EOO: BOOLERMS

THREE: [ZTRTICIIMTEGER == =3

L OFERATIOM:= OM ZETEZ 2
ZETE == EEL[O0s1s2]5 Chslsd2
ZETC
=ETH
r0O0
kOO
E0O0O
EOO
r0O0
ZETE
ZETE.
=ETE
=ETE
=ETH

=ETE # ZETCSH T ls2
2o IM ZETHS TFRLEZES
ZETH = ZETLCSH TFHLEES
=ETH <% ZETCS LTRLUE:
ZETR <= ZETCs TTREUEZ
ZETH = ZETCs TFRLEES
ZETC = ZETHS g
ETH = ZETLCS T
-ZETH? BRI PR
—+E[]s TRLILLZ

—
L~ =

ZEIGHMEMT.

I
i

TETE + SEC0s1:973 C0s1sEsd3

=ETH + FELTHREEE]Ss +{0s1s2s32

O

»



STRUCTURED STATEMENTS

e SEQUENTIAL
BEGIN

e REPETITIVE
WHILE
REPEAT
FOR

e STRUCTURED STATEMENTS
MAY HAVE LABELS

511



BEGIN STATEMENT

e USED TO GROUP STATEMENTS

e MAY HAVE A LABEL

BEGIN
statement (\
list B
END

- 5-12



@

WHILE STATEMENT

WHILE
false
‘ DO | true
statement
- list
WHILEND
Y
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WHILE

MODLULE HHILE_STHTEMENTS

FROGEAM MAIRM»

WHE

I: IMTESEPR?®

Fr ARRAT LD .. 9991 0OF eOo0OLERAMH:
I == Iis
WMHILE mLC1]. TRUE DO 8

I := 1 + 1=1
WHILEMD

FROCEMD rMAaIrs
MODEMD MHILE_STARTEMEMT.

NOTE: A has not been initialized.
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REPEAT STATEMENT

REPEAT

Jom

statement
list

UNTIL

false

true
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REPEAT

MODULE REFERT_STATEMEMTS
FROGEARM mMAaIrs

“HF
: IMTESER?®
vi IMTESER?
STR: STRIME (1000

A~
\_/

m i
W -

FE

=M

H
H W o+
H +

U

UMTIL =T1Rr  w

‘ue

FROZCEMD rMAaIr:
MODEMDr REFERT_STRTEMEMNT.

NOTE: STﬁ has not been initialized.
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FOR STATEMENT

I FOR

TEMP:=initial
value

LIMIT:=final
value

FOREND

control
-variable:=
TEMP

statement
list

TEMP:=
succ or pred
of TEMP
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FOR (integer)

MODULE FOR_STRATEMENT?

FROGERM mMAIrMs

COMET
IMITIARL = 1»
FimAaL = 100
YHF
b2 IMTESER?®
Fe HHEHY[INITIHL .« FIMmAL] OF IHTEGERiiD
FOR 1 = 1niTIiAae T0 FImAe DO
AOW] == O3
FOREMID &

FROZCEMD mMAIr:
MODEMD FOR_STRATEMEMT.
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FOR (character)

MODULE FOR_STRTEMEMT_Z23
FROGEAM MAIrs
+ COUMT CHARRFARCTER= DOLIM 2

WHE

T CHAR

A ARRAY LAY .. 271 OF I1MHTESER:®
FOR w == 727 0OWMMTO M- DO

ALW] == O3

FOREMD
FROCEMDS

MODEMD

5-19



U
FOR (ordinal)

MODULE FOR_STRATEMEMT_I3
FROGFEAM mMAIMS

© ORDIMAL COUMTIMG

TYFE
SRAIM = UWHERAT: RYE' OARTSY ERRLEY

“HE
M= SRAIMNS
I1: IMTEGER? N
A2 ARRrAY [ErAIM] OF I1MNTESER: N
2 oAaRrrAay [0 .. 2] OF 1MTESER?

I == Il

FOFE W 2= wrerTt TO BmrrLeyw DO
ALkl := alwl + o[1]>s

1 := 1 + 1=
FOREMIDS

FROCEMD rMAzrMs
MODEMD FOR_=TATEMEMT_Z.

NOTE: Aand V haVe not been initialized.
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C}; |
CONTROL STATEMENTS

o |F
e CASE
e CYCLE
o EXIT
e Procedure Call

e RETURN
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5222

IF STATEMENT

ELSEIF|

if
list

elseif
list 1

elseif
list n

else
list

IFEND v



IF

IF = = FOTHEM
weoo Do !:.:'
FLEE

TFEMTE
FEOCEMD mAazs
FODEHD sFr_=TRTEMEHT:

NOTE: A AND B have not been initialized.

5-23



5-24

O
CASE STATEMENT

CASE variable OF

list
= b =
list
Cf TN
"/
0 yes | —n=
list
ELSE '
else
list

t CASEND



CASE (integer)

MODUULE cRSE_STATEMEMNT?

FROGEAM mMmRIM:

: l:' » = S L §
w2 IMTESER?

-
- ¥

¢ 8= F3a
=]=
'.'.- = :
===
woOoB= w oo
¢ B = » »
=4=
e =2 » 4+ s
=5=
N E R E R}
w 8= Il»
CHR=EMDa

FROCEHD mMAIMs
MODEMD cARSE_STATEMENT:?
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CASE (ordinal)

MODULE CHSE_SfHTEMENTE
FROGFEAM mMAaIM:

TYFE
—OLOR = LREDY YELSs ELI:

YWHE
FH: IMTESER®
B: COLOR:»

B f= ELIS
CH=E o OF
=REDL=

SR L
=ERNE

M 2= BEa
=ELL=

M 2= — 39

CH=ZEMDS

FROCEMD MAIMs
MODEND cREE_STARATEMENT?

SPRMY S

O



CASE (subrange)

HDDULE —ASE_STRATEMEMT}

FROGEARM rmMARIM

Z: IMTEGERS»
I:

IMTESER?®
=T 3= |ln
CH=E = 0OF
=1 .. 1=
I == S
=11 .. 100=
I := 3
= - 100 .. = 1=
I := = ® =@
ELZEE
I 2= < % = + s

CHR=EMD

FROCEMD MAIMS
MODEMD CRSE_STATEMEMT?
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CYCLE STATEMENT

=*>/label/
start repetitive statement—

--------- CYCLE/label/

end repetitive statement—

e USED WITHIN REPETITIVE STATEMENT:
FOR ' ()
, | s
REPEAT
WHILE

e CYCLE TO NEXT ITERATION, IF ANY

e CYCLE STATEMENT MUST BE IN
SCOPE OF /label/

5-28



CYCLE

- MODULE v CLE_STATEMEMT:®

FROGEAM tAIrs

“HE
I: IMTESER?
J: [ETARTIC] 1trTEsSER s= 1000
Ae ARRAYLL . 101 OF 1HMTESERS

<LO0F1.-

FOR r == 1 TO 10 L0
J 2= J + 1a»
IF 1 = = THEH
_YCLE SLoorls
IFEHT.;

ALl == ml1] + a»
FOREMD ~Loorl -

FROCEMD rMAaIrd4s
MODEMD v CLE_STRTEMEMT.

NOTE: A has not been initialized.
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EXIT STATEMENT

EXIT /label/

e Used within a structured statement
BEGIN
FOR
REPEAT
WHILE

¢ Exits to following statement
e Exit statement must be in the scope of the
/label/
EXIT name
® Used to exit a statically encompassing
- PROCEDURE
FUNCTION

e Exits to the successor of the named procedure
or function

O
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EXIT

MODULE ExIT_=TARTEMEMT-_1S5
FROGEAM MAIMS

“WHE
Is
KET2 IMTESERS®
A: ARRAv [l .. 101 OF
KEYFOUMDS EOOLEFRMS

KEY := 73

FOrR 1 2= 1 70O 10 DO
ALlr]l 2= EEYS
HKEY 1= KEY — 13

FOREMIS

I = 15
KEY 2= &3
CSLEnns
FREFERT
IF wev = ml1]1 THEH
ESIT ~L20ns s
IFEHDS
I i=1 + 13
UMTIL 1 > 103

IF 1 <= 10 THEH
HKEY-FOWMD 2= TELES

ELZE .
KEv_FOUMD 2= FHLZES

IFEMDS :

FROZEMD mMeImMs
MODEMD ExIT_STRTEMEMT_13

IMTESER?
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PROCEDURES

6-1



PROCEDURES

DEFINITION

PROGRAM name (params);
PROCEDURE name (params);
FUNCTION name (params):result_type;

CALL
Name (actual parameters);

PARAMETERS -
Read-Only | o
Read-Write (VAR)

ATTRIBUTES
PROCEDURE [attribute] name (params);

POINTER TO PROCEDURE



GLOBAL VARIABLES

MODULE GLOBARL_FARRAMES
YHE  Is s K2 INTEGERS®

FROCEDURE HLDDs
K == 1 + Js
FROCEND RLDs

FROCEDURE =LIES
k. == - =

PROCEMD SUES

PROGKAM MARINS
| =
Jd 1= 3
IF I<d1 THEM RIDD
ELZE ZLE
IFEND =
PROCEND MARIMNS

=] Iy
a8 ‘B8

MODEND GLOBRL_FRREAME.
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PARAMETERS O

MODULE rRrRaMETERSS
FROCEDURE coumT (WAR t_OF_cHa®: I .. S03
STRINS_TO_SEARCH: =TRIMG LS00
FIRST_CH: 1 .. S
SEARRCH_LENSTH: 1 .. S0
SEARCH_CHE CHARA)!

SO B PR I N R

VAR
13 1 .. Z0%

M_OF _CHAR 1= I
FOR 1 = FIRsT_cH TO FIRST_CH + SEARCH_LEMETH — 1 00

[ery
[y
[ S ey

Oy e

IF sTRInG_TO_zERRCH (1) <* sEARCH_cH THEM
M_OF _CHAR 1= MN_OF_cHARR + 13
ELZE
FETURMS
IFEMDs
FOREMDS

Y BTN <8

RN ]

)

FROCEND cauwmTs WK,/
FROGRAM Mﬁlﬂi

VAR
CARD: STRIMGE (S01a
I
J8 1 .. S0
ke .. Sl

CHE CHARS

AR R RO B I I I I T I T R
Londi il B B Bt RS B I I O O (s LAY

L G OV N O (N O (U DR O Sy SN PR A

R ORI B | B ORI

=¥}

AZZUME THAT THE CARD <30 CHRRACTERSI) >
HAZ EEEM READ INTO THE WRARIAELE CARD

&~

COUNT CKy CARRDs 1s S0s “4+703

YR T A e

I := 143
i J &= 323
cH o i= 7 ‘%

DU B S P [

COUMT LHs CARDs Iy Jy CH3S
FROCEHD rm1rs
MODEMD FrRARAMETERS!

ot
DR e BN IS B 5 1
=y

Dt o o SO R T T RO S Y R A Y )

F YN T

101



FUNCTIONS

STRUCTURE:

FUNCTION name (params): result_type;
{declarations}
{statements}
name:=

FUNCEND name;

SIDE EFFECTS:

® |llegal Assignments
Nonlocal variables
Read/write Parameters
Pointer Variables

¢ lllegal Contents
User_defined procedure calls
Nonlocal variables to standard procs
Procedures as parameters
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O
FUNCTION CALL

CHMODULE useE FuncTions

FLIMCTION =um
WP LRTEGERS

32

L]

] BT
8
i

FLIMCEMD zum:

B
-
i

i

]

]

i

58 3t

FREOGEAM creLer:

LIFE
Fs

BEOIMTECGER? | —~

ne S S B B B4

o B BN
.- ooe "'_1 2

B3 e R

IF mum @ mh b= 0 THEHM
SEECEE A o H

TOEMTIS

A R i
FREOCEMD CcRLLEFR:
FMODEMD use_rFuncTIOnN:



NESTED PROCEDURES

MODULE HESTED_FROCSS
FROCEDURE COMPUTES
4"'1 H F'

FROCEDURE TE=Ts —-—+
YHF i
£ ZTHTEMENT= 2 i
FROCEND TEZTS —-—+

£ ZTRTEMENT: >
FROCEND COMPUTES

FROGEAM MAIMNS
£ DECLARARTIOME: >
£ ZTARTEMENT= >

COMPUTESS
£ TTRTEMENT:= >

PROCEND MAIMs
MODEMD HESTED-PRDCSiI

I
I
- e - - - we - o e m S W - ean - - +

I
|
+

|
|
R e
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O
RECURSIVE FUNCTION

MODULE RECURS I UE FLIFCT 00

FUMCTION rFrArcT M IHTEGEERD THTEDEFR:

+ FECURSIVE FRECTORIBL -
4o o= M-I

iF m o» 1 THEHM

FRCT = o ¥ FRCT o m o~ L3
ELSE

FRCT i= 1
IFEMD:

FUMCEMD FROT: .
| o
. .

EX
"

E

FEOGEAM maze:

LiFE
iis
VLI S IMTEGEE:

SIS
iFom o= 0 THEH

MFLLLIE. P OFREDT  GpE
IFEMD:
FROCEMD mAzn:
MODEMD mECURSIVE _FUMCTIONS




O RECURSIVE PROCEDURE

FODMILE pErURsIvE_PROCS

FEOCEDURE :vos 4 IMTEGER TO STRIMNG &
HEP IMTEGEFRS
VAR =: strIinc
AR z

03

an T

r:o0 L., S

VAR
M IMTEGEFR:

IFEMD:
IF m = 10 THEHM

B eewen e H

s () := $CHAR (m MOD 12 + SINTEGER ('Z'));:
FEOCEMD Tos; '

FREOGEAM cRLLEFR:

LIFE
FoCHARD O L.
ZTR: STRIMG

HUME  IMTEGEFR !

v’ sl

i
{1

rl,,l il

3

T

RHUIM P 250
ITES (HUM: STE: HM_CHAED :
FEOCEMD cRLLEF:
(:} MODEMD rECURSIVE_PROC!
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PROCEDURE ATTRIBUTES

MODULE FIRE=Ts
FROCEDURE [XREF] COMPUTES

FROGRAM MAIMNS

COMPUTES

FROCEMD MAIM: | O

MODEMD FIRETs

MODULE SECOMI;

FROZCEDURE [«DCL]I COMFUTES

FROCEND COMPUTES
MODEMD ZECOMDS O
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PROCEDURE POINTERS

ALLAOWS CALLS TO PROCEDURES BY
POINTER (proc_ptrA;)

CAN BE PASSED AS PARAMETERS

POINTS TO OUTER LEVEL PROCEDURES
ONLY

INITIALIZATION
WITHIN PROGRAM (A name)
OPERATING SYSTEM CALLS (future)

- 6-13



POINTERS TO PROCEDURES

MODULE FPOIMNTER_TO_FROCEDILRE?

FROCEDURE [“FREF] ErRROR (P! “FROCEDURE. ?

FROCEDURE [=REF] &3S
FROCEDURE [HKEF] E»

FROCEDURE [XREEF] cs

FROSFEHAM s

TY'FE
F = AarRAv [l .. 21 OF
“WHE
15 1 .. S
JUMF_TRELE: F?3

+ IMITIALIZE THELE =

JuUMF_TRELELL] 1= “gm»
. JUuMP_TRELELZ] = TE»
JUMFP_TRELELZ] = s

+ FEFEREMCE THE THELE 3

I 2= s
JUMP_TRELELI] ™S
ERRPOR LJUMF_TRELE[I]3 5

FROCEMD ms
MODEMND

6-14
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O POINTER TO PROCEDURE

MODULE sHOwe

WAR

FROC_FTR! “FROCEDURE YLFs
EX INTEGER) S

FROCEDURE [HREF] TeEsTl (xvtAcs
TIHARLS INTESER! S

: INTESERI»

[n}

FROCEDURE [AREF] Te=TZ (FTR! T“FROCEDURE C»
rs
rH: INTESER!S

FROSEAM tsTrds

l'l.l H F-

tar4l s
(:m MHE: INTESERA
Ml 2= S
MHS 5= 7S

FROC_FTR 1= “TEsTl:

FROC_ETR™ UtMls mMrd s
TESTES U"TESTLs mrls mMuds
FROZCEMHD ttm1rds

MODEMD =HOwMs
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SUCC G
- PRED @

SCHAR b

sREAL G

sLONGREAL d

sINTEGER ¢

/-2

CONVERSION

Returns the successor of §
Returns the predecessor of §

Returns the character represented

by integer {

Returns real representation of the

N

integer or longreal §. "y

Returns longreal representation

of the integer or real {.

Returns the integer representation

of a scalar, real or longreal §.



ORDINAL CONVERSION

MODULE orRp_cOMWERSIONMS
FROGERAM mMAINS

£ ORDINAL COUNTING =

TYPE

SRAIM = LWHERT* RYE* ORTS» EARRLEY
YW RE

W2 SRAIMS

12 IMTESER?®

A: ARRrAY [RAIN] OF INTESER:

w2 AarpAv [0 .. 23] OF INTESER:®

FOR w 2= wHeRT TO BARRLEY DO
AWl := AMW] + VISINTEGER (W)];
FOREMDS |

FROCEND mMAINs
MODENMD orp_cOMVERSION.

Note: A & V have not been initializéd

W



STRINGREP O
STRINGREP(, |, prs Py - B)

s = result string
1= result length

pi = concatenation element

TYPE RESULT ~ PiSPECIFICATION DEFAULT JUSTIFY
integer B nn...(r) exp:length:#(radix) | val:n+1:#(10) R
ordinal B nn...(r) exp:length:#(radix) | val:n+1:#(10) R
subrange B nn...(r) exp:length:#(radix) | valn+1:#(10) R
character c exp:length val:1 L
boolean 6 TRUE,FALSE | exp:length val:5 L
string ccC... exp:length valin L
pointer Q) exp:length vakn:#(r) @ R ( ™
reat favne-Pfl D n.nn..Etnnn | exp:length vaknt4 @ R -
"'eﬂ,ﬁ‘éf{’“’ﬁ B n.nn...DEvnm exp:length:-ﬂ& val:nsém 44 R
Fxe0 fowr B vin EXp len ¢ FancT pone R

@ machine dependent
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()

STRINGREP EXAMPLE-1

SOURCE

TELLOWS

101 ae

MODULE =zees

T OZET CLIEZT = QOFF) TF

*CALLC FEIATYFE

$CALLS LEZOFEM

*CRLLS LEZTCLOS

*TALLS LETFUT

*CTALLS LSIGET

TY REZET T¢

T+FE
COLOR = L(REDY ORAMHGE"
A_M_ALFHA = A7 .. M
M_ARRAY = ArRRRY [1 ..
WA

auTs
Iritia FILES
LEMETH: IMHTESERS
IMNITIAL: IMTESER = 1
FIMALI INTEGER I= 10
COMTROL_LOOF: IMNTESER
IMNT_WALE IMTESERS
HE=_I'AL: IMNTESER 1= -
FLOATFT_'ALE RERLS
FIXED_FT_'ALI REALS

ME:=HGE~
EIS_MESSAGE:

CHAR_LALS CHAR I= T
SUEBRAMSE_ALED A_M_ALFHA
EQOL_ ALY EBEOOLERAM &=
coLgrR_ALE CoLors

FROGREAM reazrds

HoRRRMA YT
ETRIME TS s

LSwFareEn tauTs “OUTPUT »
LE#FUT fguTe TIZTRET OF
FLOART_FT_AL i= 123,458
FIED_FT_raL I= - 12,34
IMT_ WAL = 253
COLOR_IYAL $= ORAMNGES

£ COMWERT TO STRIMG

ETRIMGREF cme:
SITRIMGREF M
SZTRIMGREF M
ETRIMGREFP m
ETRIMNGREFR M
ZTRIHGREF 1m
ITRIMGREFR oM
ZTRIHGREFR oM
ZTRIMGFREFR oM
ZTRIMGREF (Me:

m mrnnvmlnm m
Wb WoWmoWow oW
Wy W W W W

aL. D3
QE" 23

REFREZEMTATION *

I
0ol

h (]
]

P11
1]
mmmmmmmmmm

[r]

al

d T L e ) i e

I
i3l

I
]

e bt bd L e bl e A Ml

i a

Lonn I st K s O e N e O e N e B e Y o M |

[l

I
]

I

s 4 a4 a & ‘a -a

LEMSTHSY
LEMSTHSY
LEMNSTHS
LEHSTHS
LEMSTHS
LEMSETHY
LEMSTH?
LEMSTHS
LEMSTHSY
LEMNGTHS

SREEMSY

STRIMS

QILITRIITrs

ELUED »

Cloxs

- — j— N .
ASIZEN s

P TR
~AL .
P TERR
HEx AL s
CHAR ALY S

SUBRAMGE L AL §
EQOL AL s

IMNT
IMT
HE .

FLOART_FT_IrAL: 1
FISED_FT_waLl &
COLORELY S

108 018005

108 01 ns



STRINGREP EXAMPLE-2

£ QUTPUT THE =STRINMGE ZEFARATELY 2
LS#PUT fauTey “ITRIMGE JQUTFUTTED ZEFARATELY 238
FOFR comTROL_LOGF

LS#FUT [OUuTYy MES
FOREMDS

IMITIARL TO Fimae 0O
AaseE [conmTRaOL_LOgrF] s

L COMWERT AMD COMCATEMATE &
ZTRIMGREF (EIS_MESSASEY LEMGTH' IMT_'ALY IMT_L'ALE
HExX_1tALD 108 #0180 s CHAR_WALY SUEBRANGE_LAL S
10y FIMED_FT_wALE 22 Z» cOLOR_WALD S
L OUTPUT . THE COMCATEMATED ZTRIMG
LEHFUT CouTs "COMCATEMATED ZTRIMG OUTFUTTELD s s
LEHFUT LOUTY BIS_MESSAGE! S

LEHeUT fguTs “EMD OF JOE-:»5
LEHCLOSE “OUTs ASISH:S
FROCEMD tmTrs
MmADEMD =zee.

OUTPUT

<ITEZ.REMCOMP ZF=TEZTY CYECCMHM

- SEMHERATIMG COMFILE FILE COMPILE
* EMD, SEMCOMF COMFILE <= EAZE
SEEERJCYBIL O COC

* cOmMPILIMG COMPILE

* EMD CYEIL COMFILE -> LISTIMG. L&0
SIZEELLIMELFO CYEBCLIE

«  EMDIN LIMKIFD L3OE

~L30ER v

ZTART OF JOE

SZTRIMSE QUTRUTTED SEFARATELY

.
m
+
i

1
COMCATEMATED STRING OUTFUTTED
oy —

EMD OF JOE
LSOE.

7-6
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DETERMINE LIMITS

UPPERVALUE (X)
Returns the largest value of a scalar variable or
type

LOWERVALUE (X) |
Returns the smallest value of a scalar variable or

type

EXAMPLE:
FOR w = UFPFERYALUE iIsrAtm: DOWHMTO LOWERWALUE cseaim: L[4
FOREMD
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7-8

ADAPTABLE TYPES

Size is unknown at Compile time
Size is determined at execution time

Used as parameters
STRING (%)

ARRAY [*] OF type
RECORD

Allocated

STRING

ARRAY

RECORD |
BOUND VARIANT RECORD
HEAP

SEQUENCE



SIZE DETERMINATION
FUNCTIONS

e STRLENGTH (X)

Returns the length of the string X

e UPPERBOUND (X)

- Returns the highest value of an array index

e LOWERBOUND (X)

Returns the lowest value of an array index

7-9



710

ADAPTABLE ARRAY O

MODULE - exis
TYPE
adaptarray = array [#] OF inteder’
PROCEDURE sauare_it (VAR data 't -adaptarrav)s
- MAR

index ! rintedenry

FOR index -:= LOWERBOUND(data) TO UPPERBOUND{(data) DO
datafindex] - t= datalindex) # datalindex]s
FOREND)Y

PRCOCEND saquare.its

' - N
PROGRAM ‘mains ﬂ/\>
’ N
VAR
vectori ARRAY.[~25 .. S0] OF intedger,

vector2 ¢ ARRAYLL ..100]1 OF inteder:

:{ FILL ARRAYS WITH VALUES 1}

saquare_it{vectorl)s

square_it(vector2)s

PROCEND ‘mainst

MODEND - exks






o  ADPTABLE RECORD o

TYPE
AREC = RECORD
X = INTEGER
Y = STRING(®)
RECEND:

PROCEDURE BLANKCOUNTCINREC : AREC: VAR NBLANKS : INTEGER):
VAR POSITION : INTEGER:

NBLANKS := 0:
—— FOR POSITION := 1 TO STRLENGTHCINREC.Y) DO
O — IF INREC.Y(POSITION) = * * THEN ~
NBLANKS := NBLANKS + 1: -
e [FEND:
= FOREND:

PROCEND BLANKCOUNT :

PROGRAM CALLER:
VAR
R : RECORD
S : INTEGER
T : STRING(10)
RECEND.
COUNT : INTEGER:
¢ R.T := *123 56 890°: O
BLANKCOUNT (R, COUNT) :

'PROCEND CALLER:



O ADAPTABLE STRING

MODULE ADAFTAELE_STRIMSS

TY'FE
ASTRIMS = STRIMS [ % 13

FROCEDURE ©eBLAMK_COWUMNT YIM_STR: ASTRIME?

YHFE MELAMKS: IMNTESERM

VHE
FOSITIOM: IMTESER?

HELFAMNKES 5= [l
FOF Fro=s1TION
IF 1r_=TR

(} HELAMES
: IFEMLDs
FOREMDS

t= 1 TO EZTFELEMETH CirM_=TR2
FOsITIOMY = ©° 7 THEHM
= MELAMKS + 1>

FROCEMD EBELAMK_COUJMTS
PRDERHH CALLERS

“H

A

= STRIMS L1001
LS IMNTESERS?S

= 1= “RHE CD EF 37
ELHNH_CDUNT.fS! Lt

FROCEMD cALLER?

MODEMD ARDAFPTARELE_STRIMGS

O

ng
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O
STORAGE ALLOCATION

e STACK (system)
e HEAP (system & user)
e SEQUENCE (user)

e ADAPTABLE STORAGE
HEAP
SEQUENCE
ARRAY
STRING 9
RECORD |
BOUND VARIANT RECORD

7-12



MEMORY ORGANIZATION

RA [

RA+111

RA+FL

(CYBER 170)

Communication Area

CYBIL
Program

Run Time
Routines

STACK (system)

HEAP (system)

7-13
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STORAGE ALLOCATION
(SYSTEM HEAP)

ALLOCATE P;

ALLOCATE P:[length];
ALLOCATE P:[Iow..high];
ALLOCATE P:[t,....tn];

FREE P;

NOTE: P is a pointer to type T.

Allocates space
for T; returns
pointer P.

Allocates space
for an adaptable
string; returns
pointer.

Allocates space
for an adaptable
array, returns
pointer.

Allocates space
for a bound
variant record;
returns pointer.

Frees the space
pointed to by P;
sets P to nil.

If space cannot be allocated, P:=NIL.

O




@ LINKED LIST

MODILE CIMK_LISTSH

TYFE
LIMK = “RECH
REC = RECORD
VYRLIUE? IMTESERS»
FTR: LINK
RECEMNDS

YRR .
FIRST: LIMNKk 2= MILS

FROGRAM MAINS
WHR

15 1 .. 11
FOIMTER: LIMKS

FOR @ := 1 7O 10 IO

ADD CFOIMTER:! S
FOIMTER™. RALUE

FOREMID S
(:) ’ FROCEMD mM&IMS

FEOCEDURE mpn CWAR P2 LIMkDS

[T}
]

-

'an

FREOCEDURE [FEEF] errors

+ RDD A RECORD TO THE EBEGIMMIMG

£+ OF THE LIZT X

ALLOCATE F§

IF » <+ HMIL THEM -
F"aPTR $= FIRSTS
FIRST 2= pF3i

ELZE
ERRPOR

IFEHDS

FROCEMD mpDps

MODEMDS

7-15



BOUND VARIANT ALLOCATION

MODULE QUMD VARIAMT._RECORDS
FROGEAM ALLDCATE_LARIANTS

TYFPE
FrART = EBOUMI reEcOoOrRD
MHAMES =TRIMS 21y
HUMEERS: 1 .. 1000
10 rENDOR: 1 .. 100
11 CRZE v 1 .. & OF
1z =1= <EZTOCEED PRET}

e PUANTITY: 1 .. 4000
14 LocARTIONM: 1 .. 10
15 =z2= {UMZTOCKED FARET>
1e OESOLETE: EOOLEFRMY
17 CRZEMD

= REZEMID

i I RO I ST O O

RS U]

PROCEDIIFE [<REF] oRDeER F: ”:HéT}?

L1
EERIN
ALLocATE FL1E [1d6
Fl . nAameE 3= “UMDERWATER CORKIZCREWS
Fl1™.MUMEER 2= 43213

Fl™.uUANTITY §= %5

YY)

-:':

=
.

an

ARLLaOCATE F2: [21%
FE™.HAME == “ZITHER G-ZTRIMS
FE™. YEMDOR 3= I3

IF Fr2™.0r=oOLETE THEM
EXIT ~L10~

ELZE
ORDER FC2

IFEMDSs

EMDS
FROCEMDS
MODEMDS

T I RN R e = R B s SN Y SN IN I =i Y R % e [ R | Y NN PV N PN

B CRR R O R N N T I T DO W I RO IR O O O O (R (IR OO N R X

7-16
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STORAGE ALLOCATION
(USER HEAP)

TYPE heaptypid = HEAP (REP exp OF type);

e STATIC ORIN STACK

e CONTROL
RESET heap_variable;
ALLOCATE ptr_variable IN heap_variable;
FREE ptr_variable IN heap_variable;

e ADAPTABLE
TYPE id = HEAP ()

e SPACE FOR POINTER IS NOT ALLOCATED

7-17



O
USER HEAP

MODULE w=sER_HERFS

FREOCEDURE [<DCL] =msE CcARRDE STRIMNGS CS00 s
YAR mMs 1 .. S
F: TSTRINGS i % 113

TY'FE
—IH = HERF <FEP 100 OF =TRIMcs CS00 s s

“HE
COMFRESSED_IMARSE=S: [RPEF] C1IMs

/—
ZHYWE THE IDHFPE::ED TTRIMG CCARDY > W/
IM THE HERP =

WMHILE cArp My = < < 10O
M 2= p — 1=

WHILEMDS

ARLLOCATE F: [M1l] IN cCcOMFRESZED_IMASESS

IF » <+ HIL THEH
F HE I -1 ,::1 » N:’;

IFEMHDS |

FROCEMID S
MODEMD

7-18



= - SUBSTRUCTURE POINTERS

variable := A allocated_ptr A [n];

variable := A allocated_ptr A.tield;
o POINTTO ANY COMPONENT OF
‘ A DYNAMICALLY ALLOCATED
ARRAY OR RECORD

e POINTER TYPE CHECKING
IS PRESERVED

e CAUTION—POINTER LIFETIME CAN
EXCEED DATA LIFETIME

- 7-19



O

SUBSTRUCTURE POINTERS

MUOLDIULE sUuesTRUCTURE_FOIMTER

TY'FE
A = AarrAY LD .. 21 OF 1HTESER:

T
I

FREOCEDURE spuAarRE_IT CF! “IMTESERD
I , )
FROCEMD [

FREOZFEAM r3

WHE

2 A

TRERY
I= I

TIMTESER

ALLOCATE B3
2 [1] 1= =3
sRUARE_IT vom L0170
FREOCEMI rqs
MODEMI

7-20



STORAGE ALLOCATION
(SEQUENCES)

TYPE seqtypid = SEQ (REP exp OF type);

HEEN
|

STATIC OR IN STACK

CONTROL

RESET ptr_to_seq_variable;

NEXT ptr_variable IN ptr_to_seq_variable;
RESET ptr_to_seq_variable TO ptr_variable

CAN BE USED TO AVOID TYPE CHECKING

ADAPTABLE
TYPE id = SEQ(*)

SPACE FOR POINTER IS ALLOCATED

7-21



SEQUENCE

MODULE seauencesy

TYPE

aseq = SEQ@ (REP 10 OF inteder):

VAR

seqastorade t ‘aseqs
Pseq ‘* “acenq,

Pt “inteder,

value ¢ 0 .,. 10 = O3

*PROGRAM s3:

¢ PLACE ‘VALUES IN SEQSTORAGE

" Pseqa Ix “seqstorades
RESET pseas
NEXT ‘- IN-pseas
WHILE p <> NIL DO

value = value + 13

P~ 2= values

NEXT P IN pseas
WHILEND;S-

¢ "RETRIEVE VALUES FROM SEQSTORAGE

‘RESET ‘pseay
NEXT » IN pseas
WHILE p <> NIL DO

{ PROCESS VALUE 7
¢ P+ REFERS TO INTEGER VALUE
NEXT P 'IN pPseas
WHILEND;
PROCEND :s3

MODEND sequences?y

7-22



STORAGE ALLOCATION
(PUSH)

STACK FRAME

HEADER

[ s e . S G . — - —— — —— — = - w— — —— - s e e we e

AUTOMATIC
VARIABLES

e o e > - - ——— . —— e ———— . D W - Gm. w ———— ——— -~

VARIABLES

PUSH ptr;

e SPACE ALLOCATED AT END OF STACK
FRAME. “UNAUTOMATIC” VARIABLE.

e SPACE IS FREED WHEN THE
PROCEDURE RETURNS.

7-23



PUSH

MODLILE PuasHY
FROGEAM rMaIr:
FROCEDURFE A

FROCEDURE = f@: TIMTESER! 3
FREOCEMD =

WHER ‘ @

Fi TIMNTESER?

FLEZH o
IF = <> HIL THEHN
SRR pre
@ LR s
ELZE
FETLFRMA
IFEML

FECCEMD A
FREOCEMD mMAIRHS

MOTEMT |

7-24



ADAPTABLE RECORD

MODIULE AaLLOCATE_ADAFTRELE_RECORD:?

TYFE
REC = RECORD
KEvS 1 .. 1000
FIFME STRIMS L # 1a
REZEMID*

YHE
FOIMTER_TRELE: mrrAav[1 .. 10001 OF TRECS

FROCEDURE [SOCL] =sAVE_STRIMG L(Si STRIMS L # 1

(:D e 1 .. 10000
WHE
Fi TRECHS

ALLOZARTE F3 [ETELEMGTH ds31s
F . KEY §F K3
FraMAM 2= =

FOIMTER_TRELELK] 1= Fa
FREOCEMHD =AE_STRIMGS
MODEML

7-25



ALLOCATING ADAPTABLE TYPES

MODLILE FIxep=»s

FROGREAM A3

l."l H Fu
For_ARRAY: “AprAav[ + 1 OF IMHTESER:
FoR_STRIMS: TSTRIMS  # 1.
F_R_HERF: THERF 1 # 1.
F_R_SERUEM-E: TZERD ¢ # 33

YHE

F_If TIMTESER»
F_CH: TCHAPS

ALLOCATE F_ —ARrRAvs [1 .. 2015
FoR_APRRAar " [3] 1= —= 3%

ALLOZATE F_AR_=TRIMs: [10]3s
FoR_STRIM" 1= “FEELEREFEE -+

HLLUCHTE F_Rr_HEARF: L[L[FREF 1000 OF IMTESER]] S

FEZET F_A_HERF*
ARLLOZATE F_I IM F_m_HERF?
F_I™ 1= 183

RLLOZATE FoR_SERUEMCE: [[FEF 1000 OF chHAael]l:

FEZET F_A_SERUENCES
ME=T F_LH IH F_A_SERUEMCE
F_CH™ 1= R

FROCEMDS

MODEMLS

7-26
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C

"HEAPS”
1. ALLOCATE - ALLOCATES SPACE IN “SYSTEM HEAP”

2. ALLOCATE IN - ALLOCATES SPACE IN “USER HEAP”.

3, RESET - RELEASES ALL VARIABLES IN “USER HEAP”. DOES NOT
CHANGE POINTERS.

4, FREE - RELEASES A PARTICULAR VARIABLE IN “SYSTEM HEAP” OR
"USER HEAP”, SETS POINTER TO “NIL”. ”

"SEQUENCE”
1. NEXT - ALLOCATES SPACE IN THE “SEQUENCE”.

2. RESET - RETURNS “POINTER TO SEQUENCE” TO BOI. DOES NOT
RELEASE VARTABLES.

3, RESET TO - RETURNS “POINTER TO SEQUENCE” TO AN INTERMEDIATE
POSITION., DOES NOT RELEASE VARIABLES.



O

=

&

&



T0 THINK ABOUT

WHETHER “USER HEAP” OR “SEQUENCE"” GOES INTO “STACK” OR
WITH “STATIC VARIABLES” DEPENDS ON IF “HEAP VARIABLE”"
OR "SEQUENCE VARIABLE” IS “STATIC” OR "AUTOMATIC”.

A.

B,.

C.

WHEN YOU DEFINE “USER HEAP” OR “SEQUENCE” VARIABLE
IS WHEN THE SPACE IS ACTUALLY CREATED FOR A "USER
HEAP” OR “SEQUENCE”.

RESET THE ”USER HEAP VARIABLE” OR “POINTER TO SEQUENCE -
VARTABLE"” PRIOR TO FIRST ALLOCATE_IN_ OR NEXT.

THIRD., THE ALLOCATE_IN_ AND NEXT GIVE THE ABILITY TO

PUT STRUCTURES INTO “USER HEAP” AND “SEQUENCE”.
LAST., USER PUTS DATA INTO THESE STRUCTURES.

ALWAYS HAVE A “SYSTEM HEAP”.

ALLOCATE GIVES ABILITY TO PUT STRUCTURES IN "SYSTEM
HEAP”,

LAST, USER PUTS DATA INTO THESE STRUCTURES.

IF YOU PUSH A VARIABLE OF TYPE “POINTER TO TYPE”. ONE
COPY (SPACE) OF THAT TYPE IS CREATED ON THE “SYSTEM
STACK” AT THAT TIME.
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MACHINE
DEPENDENCIES
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DATA REPRESENTATION

e SCALARS

e STRUCTURED DATA

e PACKED ARRAY/RECORDS

e POINTERS

'
./



CY 170 DATA REPRESENTATION

ALIGNMENT
TYPE SIZE
UNPACKED PACKED
BOOLEAN bit LJ word bit
INTEGER word word word
SUBRANGE as RJ word bit
needed
ORDINAL as RJ word bit
needed
CHARACTER 12 bits/ RJ word bit
8 bits
REAL word word word
LONGREAL 2 words word word
STRING n+12 bits LJ word 12 bit
SET as LJ word bit
needed
ARRAY/RECORD component word unaligned
dependent components
FIXED POINTFR 18 bits RJ word bit




3-4

CY 170 DATA REPRESENTATION

UNPACKED
TYPE

FT = RECORD { FILE TRBLE 2
FT_NAME: ZTRING(7 s
FT_TYPE: (BIsDIsLG+PR)>»
FT.ACCESSES: INTEGER:»
FT_UZERS: 0..100.
FT_P_IOREG: ~IOREGs
FT_DISK: BOOLERN

RECENDS
59 48 - 36 24 12
c, I c, C, Cs C;
Ce | c,
ty
number of  accesses
users
pointer

W



CY 170 DATA REPRESENTATION
PACKED

TYPE -

FT = PACKED RECORD i FILE THBLE >
FT-NAME: STRING(?)»
FT_-TYPE: (BIsDIsLG»PR>»
FT-RCCESSES: INTEGER»
FT_USERS: 0..100»
FT_-P_IORER: ~IOREQs .
FT-DISK: BOOLERN

RECEND#

59 _ 48 36 24 12

C, | C, . G C.

Cs I c, |ty

number of accesses

users, pointer d

BEST CASE

TYPE £ 170 BEST 2>
FT = PRCKED RECORD { FILE TRBLE =

FT_NARME: STRINGC(?»
FT_TYPE: <(BIsDI»LGsPR)»
FT_USERS: 0..100»
FT.DISK: BOOLERM.
FT_UMUSED: 0 .. 255,
FT_-P_IORER: ~IOREQs
FT_ACCESSES: INTEGER

- RECENDsS.

59 48 36 24 12

c, | ' c, C, , Cs

C;

Cs ' (o ty| users unused pointer

number of accesses

8-5



CELL

e CELL DATA TYPE
® POINTER TO CELL

e APPLICATIONS
— INPUT/OUTPUT PROCEDURES
— AVOID TYPE CHECKING

~COPF BUSER.CELL_EXAMPLE

MODULE A3 —
PROGRAM CELL_EXAMFPLES ‘m}
VAR

PTR: ~CELL»

INT: ~INTEGER»

STRING_1: [STRTICI STRING ¢8> := “MNOPGRST’»
CHRARACTER_1: CHRR>

C: CELLs

I: INTEGERS

PTR == ~STRING_13
CHARACTER_1 := PTR" (4)3
PTR == “~STRING_1 <(4>3

t= PTR”S
CHARARCTER_1 := PTR~:

PTR 2= INT:

INT == PTR$ {OMLY IF PTR CONTRINS ADDR OF AN INTEGER)
cC =13

1 ¢=2¢Cs

C == FALSES

C = CHARARCTER_13

PROCEND CELL_EXAMPLES
MODEND R3S

8-6



ALIAS
¥ 170
ALLOUS “NON-CYBIL* IDENTIFIER3
nOCL/ZRREE RELATED

ERRNPLES

MODULE TEST ALIAS 'S¥S.123°;

PROCEDURE SORT ALIAS 'SRTMRG?' [XREF]
{ VAR X: STRING (%)) ;

- VAR

DEVICE_ALLOCATION_TABLE ALIAS 'DAT':

[“DCL] SET OF #..999;
PROCEND SORT;

MCODULE TEST



MACHINE-DEPENDENT
FUNCTION

e FUNCTION

#SIZE (arg) Returns the size in cells
of a variable or type

'

\/



~d Fe 0 fa L) T -

Y X

#SIZE FUNCTION

MODULE veaRIAMT RECORD_TYFES
FROGEAM maIMs

COMET

MAXSIZE = 40358

TYFE

D) I OSRC C eie JY CROON R x A ) B RO N

(x4

(I |

[y X

-

IR N SRR | I -SRI (Vo

ol 00 000 0 000 000 o) 000 00 00 PO T PO P00 P 00 DO T 0 T 0 s et b b b b b o b

o

30

SHAFE = LTRIANSLEY PARRALLELOGPAM? SEUEHE?!

SIDE_RANGE = I .. MAXSIZE:
AMSLE = - 1210

0 .. 1208

TYFE & “YARIAMT RECORD X

Fiesure = EBOUMD mecorn
)
V3 SZIDE_RAMGES
CHRZE =s: =mere OF
STRIAMSLES
SIDE! S IDE_RANGEY

Ale
AES ANGLE®
=SEARALLELOGRAMS
SKEWS AMNSLES
=1l
£E2 ZTIDE_RAMSE®
=SQUARRES
EDSE: SIDE_RANGE:»
CRZEMD
RECENDS
F
=1l
S2% IMTESER:
B.F>»
R_F: “FlsURES

BEGIN

ALLOZATE o-F! [szousprels
=l = 8IZIZE J@o_F"ns
ALLOCATE R_F: [TRIANGLE]S

=2 = 8IIZE (m_pTrs
H

FROCEMD mMmInNs
MODENMD.



GENERAL INTRINSICS

#CONVERT_POINTER_TO_PROCEDURE (p,9)
Converts a pointer to a procedure with no
parameters (p) to a pointer to a procedure
with an arbitrary parameter list (q).

#KEYPOINT (class, data, id)
Generates the keypoint hardware
instruction.

#SCAN (select, string, index, found)
Scans the string until a match is found with
the select mask.

#TRANSLATE (table, source, destination) 0
Translates a source string into a destination
string using a translation table.

#UNCHECKED__CONVERSION (source, target)
Copy source to target. Presumably source
and target are different types.

NOTE: SEE REFERENCE MANUAL FOR FURTHER DETAILS !
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INPUT/OUTPUT
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FILE STRUCTURE

LEGIBLE/PRINT
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CYBIL INPUT/OUTPUT

* PREDEFINED PROCEDURES

ACCESS METHODS
LEGIBLE (LG £...)
PRINT (PR #...)
BINARY (Bl #...)
DIRECT (DI #...)

PREDEFINED TYPE DECLARATIONS
FILE:ACELL
ORDINALS

9-3



9-4

WRITE LEGIBLE 0

SEES . GEMCOMP SF=ULE CHELTAN
# GEMERATIMG COMPILE FILE COMPILE

2 CHIDY GEMHCOMF COMPILE - ZRSE
f3E5=EWEEL g

G COMPILIMG COMPILE

S Ehﬁ CYERIL COMPILE ~» LISTIMG: GO
SEES. LIMEITE CwErLIE

i BT OLIMELTO LR

=TEET OF J0OE
ErMIr OF B
L%,

CFELL D T LILLE

vi"l HEHERS MER

SCOIF 3 LILL

HDWWLE R ITE LEGIELES

SCALL PR IOTYR )
#CALL LEZOFEN o
SCALL LEZOLOS

SCALL LEZFLT

FROGRAN A

AR
MUT: FILE:

T

Hl
|'_u

LE#OPEM COUT *OUTFUT® - OLT# OUTFLUT#s ¢
LE#FUT cOUT *STRET OF JOZ 55
LE#PUT OUT TEMD OF J0E7 2 =
LE#CLOSE JOUT s AS 5 3

FROCEMHD H:

MODEHD
EOI EMCOUMTERETD.



O |
OPEN/CLOSE PROCEDURES

xx# OPEN (f,name, status, mode, position)
PR#OPEN (f, name, status, position)
xX #CLOSE (f, disposition)

F#SABF (f)

LG#CODESET (f, encoding)
PR#CODESET (f, encoding)

PR#LIMIT (f, lines__per__page)
PR#SETPGNO (f, page__number)
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- WRITE
LEGIBLE

- LG#PUT (f, source)

LG#PUTPART (f, eol, source)

LG#WEOL (f)

N
</

PRINT FILE

- PR#PUT (f, source)

PR#PUTPART (f, eol, source)

PR#WEOL (f)

NOTES—source, target: STRING (*)
eol : boolean
chars__read : integer
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WRITE LEGIBLE FILE

MODULE HWREITE_LESIEBLE:

TYFE
FrLe = “CELLs
FILE_ETATUE = (rEw#: oro#l s
FILE_MODE = CIMPUT#: OUuTPuTH: COMCURREMHTHED s
FILELEMCODIMG = CASCIICGHs ASCIISIS®: RocIT#da
FILE-MARE = (DATRA#: cor#s EoOF#¥: oz s
FILE_PASITIOM = (FIRSTH: Asrz#: LAsTH::
COMET :
FETURME = LAsSTH:
TFE
FILE_DISPOSITION = FIRSTH .. RETURHME:
L I.E. FIRSTH#: PAsisH#: RETURMHE) -
FEOCEDURE C[HRFEF] Lo#orEM
AR LEGIZLE_FILE ! FILES:
FILE_MHAME §: STRIMG %>
EZTATUS ! FILE_STHTUSS
MODE ! FILE_MODES
FOSITIOM : FILE_POSITIOM!?
FEOCEDURE C[HREF] Lo#cLose
I LEGIZLE.FILE ! FILE}
DISPOSITION | FILE.DISPOSITION! S
FEOCEDURE [HFEF? Lo#PuT
‘ LEGIBLE_FILE ! FILE?
LIME 3 STRIMG (®¥ai;

FEOGEAM A5

LIAF:
OuT: FILES

LE#0FEM COUT» *OUTPUT® » OLD# OUTPUTH RS ISH) §
LG#PUT (OUT. * START OF JOB*X:

Lo#PUT (OUT. *EMD OF JOEB*> ¢
Lo#CLOZEOUT»ASTSH §

dd

FEOCEMD AF

o el ed G} el Do el ] e ] 2] T T T PO T

DYV WY [ LR IOV R I VI



'PARTIAL WRITE O

MODIULE WRITE_LESIELES

TP OZET CLIET := OFF» 7F7
*CRLL FPXIOTYP

*CALL LSZDFEN

*CARLL LSZCLOS

*CALL LSZFUT

*CARLL LSZIPUTF

*CALL LGIWEOL

YT REZET T

FREOGEAM &S
VAR

auT: FILEs
<AarrAv: [ZTATICY meemAv [l .. S] OF 1tHTESER = [Ss 10y = S 100s 0]

18 1 .. S

=2 =TRIMNE 10y

L IMTESERS?
Ls#arEM fOouTe “OUTFUT » QLI OUTEUTHs ASISHDS =
LS#FUT CauTts “ZTART OF JOE-“ 25 CItD

FOrR 1 := 1 7O S LO
ZTRIMGFER ¢=sy Ls =meesav[1]rs
LEHFUTEFRRT 'OuTs FRLEEs =23
FOREMIDS
LS3HWEDOL "OuUTH S

L=

sHPUT CguTs TEMD OF JOE > s
LS¥CLOSE "OUTs ASISHIS

FROCEMD A

MODEMD

v
Cco



READ LEGIBLE

LG#GET (f, chars__read, target)
LG#GETPART (1, eol, chars__read, target)
F#MARK (f, mark)

LG#GET
F#MARK

false
DATA#

true

Process
Input
Line
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READ LEGIBLE

MODULE PEARD_LESIELES

FROGRAM Ei

TTOZET GLIET
*CARLL FIOTYF
*CALL LSTOFEM
*CALL LSZTCLOS
*CALL LSZSET
*TALL ZHMRARK
TT REZET 77

1+ 1 ..
HCHARS S

=l

INTESERY

EOL: EOOLEFAMS
MARK S FILE_MARK»
STR: STRIKMSE (=03

IMFITS

LS OFEM LUIMFILITS

FILESs

LEWSET CIMFUTSY MHCHARS
FIrMARE CIMFUTS MARKD S

WHILE fd=sTm 1) «x "¢

L FROCEZE IMFPUT ZTRIMG

LIS#EET
FiMARK
WMHILEMDS

LS CLOsSE

FROCEMLD E5
MODEMD

TIMFUT
STRM

HMD

CIMFLTY MCHARS

CIMFUTSY MRARK

CIMFUTSY ASIS

2
e d

IMFLIT



O

READ PARTIAL LINE

LG#GETPART
F#MARK

Process
. First
Part

EOL

‘true

false

LG#GETPART

Process
Next
Part
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PARTIAL READ

MODIILE RERD_LESIELES
FREOGERM E

Y OZET CLIET = OFF» 77
*CALL FHIOTYF

*ZALL LSZOFEM

*CALL LEZCLOs

*CALL LSISET

*CALL LGISETF

*TALL FIMARK

T OREZET ¥Y

WHE
- S A N
MZHARZ: IMHTESER
EOL: EOOLEAMS
MARK S FILE_MARMS
TTRT STRIMG (S
IMFLUT: FILES '

HoHARE 2= 103

LSHOFEM CIMFUTs “IMFUT s guLDis IMFUTH
LSH#SETFART LIMFUTS EOLY MHIHARIs ZTRIA

FHMARK CIMFUTY MARKD S
WHILE mArk = pATaAs L0
FOFR 1 := 1 TO mcHAes LO
L FROCEZ:Z ZTR. oIx
FOREMD s
WHILE HOT eoc LO

LSHSETFART LIMFUTY EOLY HIHARSY =STRM

FCRE 1 == 1 TO wcHRr= DO
L PROCEZEZ ZTRCINZ
FOREMD S
WMHILEMDS
< FROCEZZ AMOTHER LIME >
LESHSETFART LIMFUTY EOLY MHCHARIS
FHMARKE LIMFUTY MAPKD S
WHILEMDS
LSWHCLOSE “IMFLITY ASIZH)

FROCEMD Es
MODEMD



READ/WRITE BINARY

BI#PUT (f, source, length)
BI#GET (f, target, length)

NOTE: source, target: A cell
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WRITE BINARY FILE

MODULE WRITE_EIMARYS

TF SET (LIST := OFF» 7%
*CARLL FEIOTYF

*CALL EIZOFEM

*CARLL EIZCLOS

*CRLL EBEIZFUT

*? REIET 77

FROGRAM o}

WHRE
EIM: FILES
STRING 1000
wioareAay [l . 1000] OF 1nTESER:

L COMETRUCT WHLUEEZ FOR = AMD Y
ETI#OFEM SEIMy “BIMOUT s HMEW:Es OUTFRUTHs FIRSTH) S
EISFUT C(EIMs #LOC Oxie IZIZE Dmai i

EISPUT CEIMy #LOC dvrda #ZIZE dwaass
EIS#CLOSE VYEIMM FIRSTH)S

\\
FROCEMDS <LJJ

MOLEMD
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READ/WRITE DIRECT

DI#PUT (f, key, source, length)

" DI#PUTDIR (f, key, source, length)
DI#GET (f, key, target, length)
DI#GETDIR (f, key, target, length)

DI#LOCATE (f, key)

OPERATION XFER KEY LENGTH
returned to supplied
PUT ouT program

supplied by supplied

PUTDIR ouT program
returned to returned
GET IN program

supplied by returned

GETDIR IN orogram
LOCATE hone supplied by N/A
~ program :
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WRITE DIRECT FILE

MODULE —QMSTRUCT_DIRECT_FILES

7T SET (LIST := OFF» 77
*CHRLL FEIAQTYF

*CALL DIZOFEM

*CRLL DIZTCLOS

*CHALL DIZPUT

77 RESET 77

PROGEAM »s
TvPE

RECZS = RECORD
MAMES STRIMS (S0

JULIARM_DATES I .. SI999,
RECENI
|...I H Ec
I8 1 .. 100
2 AmrpAy [l .. 1001 OF REC=E:

wEv: ARrAv [l .. 100] OF 1HTESER:
DIR:! FILE®

oI#OFEM “DIRy “DNIRFILE s MEWEs OUTFUTHs FIRSTHIS
FOR 1 ¢= 1 TO 100 DO

DI#FPUT (DIRs kKEvWL[I]s #LOC Cx[1lds #IZIZE T=L1lris
FOREMD* ‘
DI#CLOSE “DIRY FIRSTH!S

FROCEMD D5
MODEMD

O




POSITIONING

xx#FIRST (f)
xx#LAST (f)
DI#LOCATE (f, key)

LG#TAB (f, column__number)
PR#TAB (f, column_number)

PR#LINE (f, line_number)
PR#SKIP (f, number of__lines)
PR#EJECT (f)

PR#PAGE (f)
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O

END-OF-DATA HANDLING

xx #WEOR (f)
XX #WEOF (f)
F#MARK (f, mark)

F#WORDS (f, words)

Write
END-OF-RECORD

Write
END-OF-FILE

Return last file
structure mark

Return length of
last transfer



© STATUS INTERROGATION

FATERMINAL (f, is_term)
xx#OLDCODESET (f, encoding)
xx#COLNO (f, column__number)

PR#LINO (f, line_number)

(J) PR#PGNO (f, page_number)
PR#OLDLIMIT (f, no_of__lines)
NOTES— is__term : boolean
xx=LG or PR only

9-19
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COMPILE TIME
FACILITIES
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SES. CYBIL OPTIONS

I = Source file [[QMPILEI

O

L = Output file [LISTINGI *&
st
Suppress source () ,/@
e
§ = Binary fi?e (LGOI CHK W,
CHK = Nil pointer reference (), range (),
e e

subscripts (§), none O%@,\m RS1

- agar flecors Y& (T 5

L0 = Full listing - R, §, R ¢F)
AN
Generated code ([}, ﬁf&g
Attributes (), WJWQM
N
List fatal diagnostics only (|}, e
Cross reference list (R or RAY,
Source (5), g— Dermny
Use listing pragmats if [JSTERT is (N
' ard | ] = K
[OW:‘ = Defar OL\LM\)({
/ ALLOS Sl ’f@
0= Symbol Table (S o O‘J»r’&QUM‘
i » V’/“’-dgbé v e\‘/{'/
Debugging Statements () ™ R (}le’
A
Full Debug (F[D ¢ O
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CYBFORM
(before)

A=CII
SEZATCH
SGET: FOR
SCOPY s FOR

moduile for_staterment;
prograr msin;
const
initisli=1,
final=100;

var
wiinteger,

xtinteger,
asarraylinitiatee3Q) of integer;
xt=jnitiel;
for wis jnjtial to final do
xt=x+l;
alw] t= alwu] +x;
forend;
procend main}
modend for_statement;
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CYBFORM
(after) U

/SES.CwWEFORM FOF

b EMD CYEBFORM FOF
RELIINDFOR

SREWIND, FOF.

“ChPY) FOR

MODULE for_statement;
PROGRAM main;

CONST
initial = 3,
final = 100;

AN
N/

VAR
w: integer,
X: integer, ‘
83 srray (initial ¢¢ 503 of Integer;

x t= fnitial;
FOIR w 3= jnitial TO final ON
X = x ¢+ 1;
o (w) t= g [w] ¢+ x3
FOREND;
PROCEND mains;
MODEND for_statement;
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STEZLCCBIL FOR CC LOsF
. COMPILIME FOR
(::p * EMD CWEBEIL FOR —=> LIZTIMGs LI5T
SREMIMDLIZTING
FREWMIMDs LIZTING.
SCOPYsLIZTING
1z0URCE LIETIMG OF FOR_STRATEMEMT HO= CYBILSCO
1.0 =123 ¢ 2 1g-20-31 409 PH FRGE 1

0 1 MODULE FOR_STATEMEMT?
1l s
] ] FROGFEAM M1
i 4
10 S COMET
10 = IMITIAL = 1o
10 v Frraae = 10105
in =
10 3 wHFE
i0 10 W2 IMNTEGER:
10 11 3 IMTESERY
14a i1z At AReAY [IMITIAL .. S0] aF IHNTESERS
10 1z
10 14 W 8= IMITIALS
15 15 FOR W 2= 1rITIAL T Fimmc DO
16 16 woi= w4+ 18
=X ir & [l 5= @A (W]l + =3
3] 1= FOREMDS
a3 13 FROCEMD meaI1ms

(:}3 Eé S0 MODEMD FOR_ETATEMEMTA
)

sees HO DIAGHOSTICE
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1CROZE REFEREMCEZ OF FOR_STRTEMEMT 7 M3z CYBIL-CF
1.0 21332 a 12-30-51 4209 FM FREE 2 «:)

IDEMTIFIER————————m e DEFIMED-—-————m REFEREMCEZ
aM LIME

A 1z 171 17

FIMAL v 15

INITIAL = 12 14
15

MR T e 13

b 10 15 175

11 141 1671
16 17

0 ++¢ REFEREMCE ABEBREVWIATIOMS @ M=mapiFvs H=&T
TRIEUTEY ZFIUESCRIFT» I=1-0 merFs FR=READs W=WRITE: F=FRRAMETER
EOI EMCOUMTEREL.
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Q

1ATTRIBUTE L

1.0 133 1«
IDEHTIFIER
LEVEL

=

z i
FIMAL

c 1
IMNITIAL

z 1
riF I

i ]
4

z i

z 1

I=T FOR

M==BELOCK~~NEZT--COMTRIMED

rHMARIM

MR T

e T

ME I

MR TN

FOR_ZTATEMEMT

la-20-281 1009 FPM

or LDECLARED
oM LIME .

1z S0
v ]
& ]
] (]
10 1
11 . 1

2IZE umMIT-=-TYFE
=== ATTRIEBUTES

Haen

HORD

WHarsn

MOz
FAGE 1

ETEUCTURE

SRR

I
D

COMETAMT

CONETAMT

FROCEDURE

WHREIAELE
IMTEGER
YHEIAELE

INTEGER

CYBILSCC

-LOCATIO
ZEC+OF

AUTO+7

I
[
—
[}
+
n

HJATO+e
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LOADER MAP O

STFIFF: PART
MAF: FREET.
CEESLLINEITO oweCLre

i LOAD MAF - FOR_STH CHEER LOADEE 1.5
SOS0Lo08, 15, 19,35, FARGE 1

FLA TF THE LOAD it
LHA+1 OF THE LORD SETE

MRITTEM TO FILE L0
TRAMSFER ADDRESS —— SM=MATH 121
FROGRAM ENTRY FOINTS —- FOR_ETH 121

FEOGRAM AHD BLOCK ASSIGHMEMTS.

nLOCkE ADTIRESS LEMGTH FILE IATE FROCSER LUER LEVEL H
BE COMMENTS ’

FOR_ZTH i1 a7 Liz0 SO-01-02 CYRIL .a a

W=ERSD 154 g -CYEOLIE
4 FUMTIME - ERROR EXITS
STST o214 3 UL-CYEBCLIE  7oens
TACK MGR- PROLOG EXCEFTIOM + ORTATH
SH=MMST =77 2T UL
iH'LH%ﬂ%nEﬁETI“E - HITIHL‘ <E PR LUSTRE UER LEVEL H

ST

24 COMPRES

°
SH=STES :
PR CHAL—w =

- ek SL-SYSLIE  TACLLCES COMPASS 2.6 S02

cotEB TRC0EC24 COMPASS 3.6 493

0 |
L)
.

[ay
o
N

S0 123 SL-2vSLIE 7FRell-25 COMPRES

~UCESSOR. o
s "E =517 40-5L-SYSLIE  T9-11-25 COMPRSS

O i

vl

(a4
0
5

eSS SYSTEM REQUEST. N am
== QTEE” 5553 17 SL-SYSLIE 7211025 COMPASS 2.6 S02

WREITE OME WORD.

)

[

043 CF SECOMDS 21600E CM STORAGE USED
& TARELE MOVES :

L]

EHD LIMKLTO L=0E @
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ABORT DUMP

SLGOE
1- CYEIL POST MORTEM FROCESSOR
- REORT AT 213 &STACK= 7501
- CF AEORT FROM 1

- SUBSCRIFPTRANGE ERROR

~  EHCHAMSE FACKAGE

el >~
P T

=

I HET3 BLIZ P10
i TETHE 0000000 00a000a00000
i TEOS i OOO000o00000a00annne=
= a7l TE01 aO0oooooo0ooooananonn
= TERAT BET A gOoooooonooonoaannEe=
ol i -1 O000000000000000000n0
) TEE o Frrrrerrrrrrrrrrered
£ i oA Hiaz2d4s 0000l oZ000135
T TEOT 71 1024 20000000000000
- ZH MEST (AMD STHCE TLMFPS
HES STRHCEFEAME

Tl

NI I e B
S I B

el B

~ SURSCRIPTRAMSE ERROR

Vi e T
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OBJECT CODE O

S~ZEZ.LCNEBIL FOR CC LO=0O

> COMPILIMG FOR

* EMD CYEIL FOR -> LIZTIHG. L3O
SEREWIMNDSLIZTIMG -

EREWIMDOLIZTIMG.

SCOPYSLIETIMG

1Z0URCE LISTING OF FOR_STATEMENT

33« K 2-18-31 1:24 PM FRSE 1

10 MODULE FOR_STATEMEMTS
10
i1
10
i4a
10

10
10
10
10
in
in
i 13

31 : w 8= =SS ’ B
10 14 IMITIAL ' Q,

FROGEAM MARIMS

COMET
ITMITIAL = 1
FimaL = 1003

[y

oo = ol 00 o LN fa D3 N0

! IMNTESER:
we IMNTESER:
P oAreRy [InITIAL oo S0] OF INTEGERS

—_

R_1 F_1
CIL#FSI
CILsEZPE
R_0 R_0

10 170000071 L_& ZEV BO+ST
01 0o 4N
11 Q1 Q000noans L= Ed oD
el Doooanan ZEO EBEO+0
12 FEOZ0 L_4 ZE0 EE2+ED

A
A
'
]
|

(UYL |
veold T#0 B1+ED 2 R0 Rl
Seaa IHe me+s S -
21 Fi1o000144 sl Bu+l00 -1 r_0
RS R Ia1 Hl-xg& ~SC R0 R_ZH

O
RO R_1D

22 nE2ioo0nie+ FL =1s14
S 1 D000 CEZEO OEO+D

LR R B B IR R N B AR X

|

oo oo
oI
D1
l—
i
|
i

a3 1= FROCEMD MAIHS

L&
23 S&eiE0 L. ZH1 EZ+ED
&3rin ZEV #1+E0
slazooooarl ZEZ BE+SY
I 0270000000 JFE BT +0
sl 0aa0naan ZEQO BO+D0

$e000 HO

Fo RZ1
voRE_0 R_1
f_n

|
Lot T

ol B e s
i

TR R R
i
L
'—

15

a5 20 MODEMD FOR_STATEMEMTS

O

++ee (0 DIAGHOZTICE
EQIl EMCOUNTERED.
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COMPILE TIME
STATEMENTS

VARIABLES
? VAR varid:boolean:=exp ?

? varid :=exp ?

CONDITIONS
? IF exp THEN
executable statements
- ? ELSE
executable statements
?1IF END
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COMPILE TIME VARIABLES
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MODULE come_TIimMed

TYPE

REC = RECORD
KET? STRING (&)
P2 TuMIT

RECEND?»

UMIT = RECORD
AMOUNTS INTEGERS

RECENDS

TYAR
c17 A EoOLEAN
Z170B: EpaQLEAN
c1lVlc: pogLERN

ALZES
FUE
ALZETS

W onn
m-Hm

TS1TA := TRUE?S

FROGRAM TEST_COMP_TIMES

AR
A AReqy [1 .. 1000] oF msecs
Ki STRIMG (81
LacSd uMITS

PROCEDURE [AREF] m_PrROcC ‘PR ARRAT

FK: STRING . ® 13
VAR PLI UuNITIS

FROCEDURE [<FEF] ep_emOc frA: ARRAT

PRI ZTRIMG L ® 13
YRR O PLED umMITH

FROCEDURE [<REF] c_frrac irm: AameAT

FRS ZTRIMG & 13§
VAR LD CUMITHS

TIF c170e AMD c170c THEN
E_FROC YAy K LOCIS

TIFEMDS

YIF =170a AMD MOT =170p THEN
A_PROC YAs Ky LOCHS

YELZE
C_FROC tAs My LOCHS

TIFENMDS .

FROCEND TEST.COMP_TIMES

MODEMD came_TImMes

L 1 OF

L « 1 0OF

[ « 1 3F

RECY

RECSY

RECS

O

N
~/



LAYOUT CONTROL

?? keyword : = value ??

e SOURCE LAYOUT

LEFT (1)
RIGHT (79)

e LISTING LAYOUT
. _PAGESIZE{(58)<
EJECT
SPACING (1)
~ SKIP
 NEWTITLE: =“...

TITLE : = “...
OLDTITLE

e MAINTENANCE

COMPILE
NOCOMPILE
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TITLES | O

CYETL D 1!
SO-0i-0z

THITLE SOURCE LISTIMG - LinkoLz=zT

s i
I HEED lf-* Frores=or*

0 =TT TITLE = BT
{1 207 LEFT = 1. RIGHT = 72 77

i S MODILE CIirmk_LIsT!

i = ’

i £ T™FE

i 7 LIME = “REC:

i ot BEC = RECORD

il g LFALLIE? IMNTEGER:

il i4 PTR: LIMK

0 il FECEHD*

0 iz

a 1320 LUAR

ﬂ i FIRSTE Limk §i= MILG

7 15

i e 7% MEMTITLE = * Mmpiw Looe * 77
i 7

77 EJECT 77

[y
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EXAMPLES OF NEWTITLE~ TITLE. OLDTITLE & EJECT
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TOGGLES

77 control (toggle: = (QN/UFFY 77

+ TOGGLE CONTROL
SET
PUSH

POP

. @
RESET =0 QAT y ks QEkde

» LISTING TOGGLES

LIST produce listing (i
C ~ LISTOBJ  1list cbject code (OFP
- LISTCTS list compile time pragmats (JF[)
LISTERT command control of listing;
" controlled by |0=X (OFF)
LISTALL union of all listing toggles

» CHECKING TOGGLES

CHKRNG check rarge (I

- CHKSUB check subscripts ()
CHENIL check pointer dereference ({ff}
CHKTAG check variant record tags (i)
CHKALL
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TOGGLES

SET ¢LIZT := OMs LISTOEJ := OM:
FUSH ¢LIST := OFF» 5%
FOF 77

REZET» ZET .'II CHEZUE 5= 0OFF» ¥

O



O

TOGGLES

SEES.CWEIL FOR CC

& COMPILIMNG FOR

# EHD CYERIL FORE -» LISTIMG. LGO

SEESLLINELITI EwECLIE

= EHD LIMELTO L=0E

SLGOE

L=0%.

SEREWIMD LISTIMG

FREMIMDLISTIMNG,

SCOPY LISTING

i CHYBILSTC .0 7Ra7Le SOURCE LISTIMS - FOR_STHATEMEMT
SO-01-03 r“‘?n.l* FARIGE 1

1] a & MODULE FOR_=TRATEMEMT:
i 27T SET CCHESUER = 0OFF2 77
if %
ia ] FROGEAM mAIn:
14 =
ia 7 COMST
i = IMITIAL = 1s
i = FIimAL = 10405
i 0
i1 LIAR

L IMTEGER:

oot

ii
b ]
i
H ia 3 IMTEGEFR: :
i1 i4 A ARRAY [IMITIAL .. 301 OF IMTEGER?
in 15
i0 ig = IMITIALS
15 i7 FDF o= oInMITIAL T0 FImAe 10
1 E ] = w4+ 1%
L it = - : S -
=14 1 H Tl =@ Cu} +HE
=3 =0 FOREMT:
ZE =21 FREOCEHD mAIn:s
2 22 MODEHD ForR_=TRATEMEMTE

1 CYRBILSCC 1.0 730712 COMPILATION SUMMARY - FOR_ZTRATEMEMT
S0-01-03 HE- e ] FHARE 1

0 oo LIMES COMPILED.
MO COMFILATION ERERORS.
E0I EMCOUNTERED.
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11-2

O
CYBIL

INTERACTIVE DEBUGGER

VARIATION OF CID

REFERENCES CYBIL
VARIABLE NAMES
LINE NUMBERS
MODULES
PROCEDURES

SCL-LIKE COMMAND STRUCTURE A

CAPABILITIES

BREAKPOINTS

TRAPS

DEBUGGER PROCEDURES
VARIABLE CONTROL

MEMORY AND REGISTER CONTROL
TRACEBACK
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T™'FE
T_FARFEA® = ARFEAY LMIM .. mA=]

OF IMTEGEFR}

FEOCEDURE [HREF zpumRER (=@ T_AREAY:

UARE =@: T_ARRAW) §
FEOSERM mAz:

LIFE
EASE! T_ARRAW:
TRUARE: T_o9FRRFAY:
I OMIM .. [IFAN:

OuT: FILE?

LEHOPEH (OUT: "OuTPuT’: OrDd
LGHPUT (OUT: "STERT OF FROGRA
FORE 1 := mim TO mA= 10
zAsE [1] i= 13
FOREHD:
ZERUARER YEASE: SHEURRES *
LGHPUT ‘DuT: *‘Enn oF FroseAm®
LGHCLOSE “OuUT: ASISH) !
FEOCEHD mArni
MODEMD =mas

MODULE =pEes
CON=ET

Ik = 1a
MR = 20%

TYFE
T-ARFRAY = RARRAY [MIM .. mA=]

FREOCEDURE CWICL] spumrER ©B: T
VAR =@ T_ARFRAW: |

LIAE
JdEOMIM L. PR

FOR 4 = min TO meAx D0
e [ul s= 2 [Tl ® 5 [4l:
FOREHDI:
FREOCEHD =pupreER:
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OF IMTEGEE:®
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SAMPLE—1

SEES. GEMCOMPR SF=SR CWECCMH
# GEMERATIMG COMPILE FILE COMPILE
= EMD GEMCOMF COMPILE <- BRSE
SEEZLCMEIL ISCOMPILE CC DSST
# COMPILIMG COMFILE
# EMDY CYEIL COMFILE -» LISTIMG: L0
SEEZLLIMELTY CWECOLIE DERUG
& CHD LINKELTO LeOE: 2222207
STEELIG: O
FDEZLNG: OH.
SLGOE

FRSCAL- INTERRCTIUVE DEZUS
EUAREH - LIME 42 HOT ESECUTAELE - LIME 49 WILL =E USED
Ok 7 wes
Tz mEEpE L=1T i oow uRpR=4i PRF CE

M COLLECT MODE

EMI COLLECT

e

i

= LIME=<Z ¥R #2 = FMODULE=Z0EB LIME=1T
FOEFAVEER B2PA
Yomy BRASE

SERROF - MO FROSRAM UARIAELE BRSE

8% %2, AT MODULE=SOE LIME=1T
T oD BFASE mES@A
SERFOR - MO FEOGEAM URARIAELE EBASE

-y
B

T e 4 - — L - - —_ - - . - 4 4 — . s
=i 2 3 04 B O& 7 A I A A = A - T
- — e o = e - = e vy -

il [udit X Pl ol [ Pl 3 e P =y P o il
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SAMPLE—2

. - - - - - - - = g e o
i H i} i Hi il il i1 i1 T D i e b
e e (i (=i = g P - Py
—STIEERR AT e ZET1 oz R ZOEE
S LR I
e 4 = - o — - - = - oy 5 = Pl ) = g 5 - e 4 = 3
=1 & 2 % 5 & =T S 1 R A S = A G 15 i EE= T - B
= g =ler. i D] — Tl i) o L -
=1 P i il et Pt ot = Puit] Pootlis Sl
e oponl
R =

g 25 3 43 ed 21 100 121 144 189 198 225 256
el 1 441 484 529 SVE 25 ETE TE9 Tad 341 300

STAET OF PEOGEAM

Ero oF PrOcrAM

2T #17. EMD IM HODULE LP#CLOS OFFSET
Y oEUIT :

TDEEBUE TERMIMATED

H A=)

SZAVE » EPA
SEAVE: LGOER=ZELGO
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SAMPLE—3
O

CEESLLIMKITY SELGOD DEBUG CWECLID
e EHD LIMELTS LGOR: 7275207
SGET s 2PA

SDEEUG O

fﬁEiﬂh OH.

Lo o b s B it

“OIMTERACTIVE ITERUS

P LIME=428 ¥ SHARM - LIME 48 MOT EAECUTAELE - LIME 49 WILL

IME=43:  ®E #2 = MODULE=SOE LIME=iT

* s 49

I COLLECT MODE

T ET TWPESWRITE LARSLSASE
T OCE

LH' !DLLFF*

ToEr L=hd4 £f CcTiocE

1 COLLECT MODE

EMDY COLLECT

)
LIME=4%:  ®E #2 = MODULE=S0E LIME=1T:  %B #3 = LIME=S4 N/

; i o= LIME=aS
=2 LIME=49 COLLECT:

2T TYFE= WRITE UARIAELE=EASE:
CE:

T OER OME

I COLLECT MODE

S TU R
Toow BRSE! CE

i COLLECT

el 2
#E o#1 = OME
TODR PRSONE

=41 = OME

=F FROCEIDURE= [OME:

Y LRRIAELE=1:

Ty URRIABLE=EASE:

CESR
T GO

IMTERFFET MODE TURMED OH
=T #1: WREITE IMTO BASE IM LIME S2
? FEHﬂ OHE
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SAMPLE—4

#1: WREITE IMTO BASE IM LIME 52

#T #1: MRITE INTD BASE IM LIME 5@
YOREAD OME

E=1i 2 3 4 5 £ 1 I B Y ] 1 7} i i I 1 ] 7} i 3]
i 1 i ] j] a 0 0

gﬂﬁER CAHLLED FREOM MODULE Z08 LIME =S4 <PREDOC MAIH:
#IM MAIM FROGEARM - TRACE COMFLETED®
T CHECHEPOINT FESECE

T e
U

TEFRULTES = MODULE S0 FROC SOUAREFR
T onzi onmEs

JEFAULTS = MODULE S0F PROC SOUARER: Z EREEREFOINTS M TREAPS
1 FROCETURES: LETD OFF » IMTERFEET [OFF. Out OrPTIONS = I

(:) AUSILIARY CLEFRR ,
OEG, s S - SR SH=ERZC Sl=ETST SH=MMZT . LF#CLOS

LS#0OPEM:  LGHPUT:  SH=MAMA:  SH=STSS.  SH=STIM. SU=MMSZ:  Sl=CHAL
CURASELS:. CURASCEd. PEIOCLS, FEIOOFPM.  PHIOCOFR:  SH=ERFEE

SW=CHMSTs  CHMIMIT.  SW=CHFE.  SH=CHFE.  SH=CMEFs  SW=MHEF

FHIOEREFs  FPE#OFEMs  ZUTISFM:  SH=I2S.  SH=EFPFM.  EYFRSS:  SW==TEM
SW=CMIEs  LF#WEOD.  ZMTIMSG.  ZUTIAET,  ZUTICPO. SUTHMSG:  TUTHLED
SW=STPS. ZUTMISS,  ZUTHMSSD. ZCLMISS. ZFUTIDCI.  CUTIDCER

ZCLIIAR,  UCLOAD.  CFU.CIO:  CRU.SYS.  CRU.WTO
T opurT

TERUG TERMIMATED

SEAVE 2 S0

FILE TOO LOMG: - AT 990121,
SDEF IHE : SRCHEDH
SCOPY : SEICK : SRCHECK

E0I EMCOUMTERED.

SATTACH: SRCHEDH

S ODEBUG: RESUME : SRCHEDH

FHZCAL-= IMTERACTIVE DEEUS RESTARTED
DEEUG IMTERMAL ERFOR.

O
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O
SET BREAKPOINT

SET_BREAKPOINT | SB

Address Expression
* line | 1
entrypoint | e
location | loc
module | m
overlay | ovl

line number

entry point name
absolute address
module name
overlay number (n,n)

offset | o offset from base address
first | f starting iteration number
last last iteration number
step | s skip iterations count

collect | ¢ start procedure
Procedure commands separated by semi-colons or EOLs
collect_end | ce end procedure

EXAMPLES
SB 48

SBm=sqgb 1=17 C; DV var=j; PA; CE



BREAKPOINT CONTROL

DISPLAY_BREAKPOINT | DB

Address Expression

line | | = line_numbers

location | loc = absolute addresses

entrypoint | e = entry point names
b = breakpoint_numbers
offset | o = offset from base address
overlay | ovi = overlay number (n,n)
module | m = module name

SAVE_BREAKPOINT | SAVEB

file | f = file_name
Scope Expression

b

offset

overiay

module

CLEAR_BREAKPOINT | CB

Scope Expression
b

offset

overlay

module

EXAMPLES
DB b=2
SAVEB f=sqbp b=(1,2)

CB m=sqgb

' llf9
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SET TRAPS

SET_TRAP | ST

OVERLAY

END

ABORT

INTERRUPT

INSTRUCTION

RJ

XJ

JUMP

READ

WRITE

Scope Expression (default is entire program)
line | | line_numbers
location | loc absolute_addresses
offset | o relative to module _(\
variable | var name

overlay | ovl overlay name (n,n) '

trap_type | t

module | m module name
proc | p CYBIL procedure name
collect | ¢ - Start Procedure

Procedure commands separated by semi-colons or EOLs
collect_end | ce - End Procedure

EXAMPLES
ST t=jump 1=51..53

ST t=write var=b m=sqb proc=main



TRAP CONTROL

DISPLAY_TRAP | DT

type = Same as on ST command
Scope Expression
line | | = line_numbers
label = name
location | loc = absolute addresses
entrypoint | e = entry point name
t = trap_numbers
overlay | ovl = overlay number (n,n)
module | m = name
proc | p = CYBIL procedure name
SAVE=TRAP | SAVET
file | f : = file_name
type
Scope Expression
t
overlay
module
proc
CLEAR_TRAP | CT
type
Scope Expression
t
overiay
module
proc

EXAMPLES
DT type=jump
SAVET f=sqtr t=3
CT t=3
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DEBUGGER PROCEDURES o

SET_PROCEDURES | SP

procedure | pr=name

collect | ¢
Procedure commands separated by
semicolons or EOLs.

collect_end | ce

DISPLAY_PROCEDURE | DP

procedure | pr =names

SAVE_PROCEDURE | SAVEP

file | f=name
procedure | pr =names

CLEAR_PROCEDURE | CP | w

procedure | pr

EXAMPLES

SP pr=one C; DV var=base m=sqa;
proc=main; PA; CE

SP pr=two CV var=#vlvalue=#v1+1 m=sqb; PA; CE
SAVEP f=sqpr ‘pr=(one,two)

CP (one,two)



VARIABLE CONTROL

DISPLAY_VARIABLE | DV

var = name
default display formats:
integers - decimal
ordinals, characters and strings - ascii
booleans - true/false
" pointers and sequences - octal
sets, arrays and records - type of components

format | f = oct | dec | hex
module | m = module_name
proc | p = CYBIL procedure name

CHANGE_VARIABLE | CV

C

= name
value | v = new_value (must match type of var)
module
proc

EXAMPLES
DV base

CV base [20] v=1
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MEMORY CONTROL

- DISPLAY_MEMORY | DM

Address Expression

line | | : =n
entrypoint | e = name
location | loc =n
offset | o = offset in base module

module | m = base module name
format | f = oct | dec | hex | adr
numlocs | n = number of locations [1]
indirect | i

FORWARD | FW

numlocs
format

BACKWARD | BW

numliocs
format

CHANGE_MEMORY | CM

Address Expression
module

offset

value | v

numiocs

indirect

EXAMPLES
DM offset=10,n=10
FW 10



REGISTER CONTROL

DISPLAY_REGISTERS | DR

plflla]b|x=n
format | f = oct | dec | adr | hex
indirect | i

CHANGE_REGISTERS | CR
alb|x=n

value | v = value_to _store
indirect | i

EXAMPLES
DR a

CR a=1 v=2100(8)
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SEQUENCE COMMANDS o

PAUSE | PA

MESSAGE | ME ‘text’

GO address=n

SKIPIF | Sv1opv2

LABEL | LA n=name

GOTO label=label_name

READ | R f=proc_file_name

READ | R pr=proc_names
EXAMPLES

ST t=write var=j m=SQB c

SKIPIF j=20; GO

MESSAGE ‘j is too large’

READ filé=SQPR; READ pr=two; ec G
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0 INTERACTIVE COMMANDS

EXECUTE | EXEC

Address Ekpression

line | | =n
location | loc =n
offset | o =n

TRACE_BACK | TB

entrypoint | e = name

MOVE | M

source_line = n destination_line = n numiocs = n
source_offset = name destination_offset = name
source_location = addr destination_location = addr

HELP | H

subject
command_name

SAVE_ALL | SAVEA

file = file_name

CHECKPOINT | CK

file = file_name

QUIT

normal
abort
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ENVIRONMENT COMMANDS

SET_INTERPRET | SI

CLEAR_INTERPRET | CI

SET_VETO | SVE

CLEAR_VETO | CVE

SET_OUTPUT | SO lo=options

SET_AUXILIARY | SAUX f=file_name lo=options O
CLEAR_AUXILIARY | CAUX

DISPLAY_MAP | DMAP module=name ovi=(n,n)
DISPLAY_DEFAULTS | DD

DISPLAY_STATUS | DS

CHANGE_DEFAULTS | CD

module = name
proc = name

overlay = (n,n) @
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APPENDIX A
ASCIlI CHARACTER SET

A-1



HEX

NAME

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BELL
BS
HT
LF
VT
FF
CR
Slo)
SI
DLE
DC1
DC2
DC3
DC4
SKIP
LCLR
ETB
CLR
RSET
CUP
ESC
FS
GS

ASCIl CHARACTER SET

— Hexadecimal (8-bit) representation of the character
Cursor will be moved (Yes or No)

Character will be displayed on screen (Yes or No)
Graphic representation of character displayed

VALUE
CHR( 0)
CHR( 1)
CHR( 2)
CHR( 3)
CHR( 4)
CHR( 5)
CHR( 6)
CHR( 7)
CHR( 8)
CHR( 9)
CHR( 10)
CHR( 11)
CHR( 12)
CHR( 13)
CHR( 14)
CHR( 15)
CHR( 16)
CHR( 17)
CHR( 18)
CHR( 19)
CHR( 20)
CHR( 21)
CHR(za
CHR( 23)
CHR(ZQ
CHR( 25)
CHR(zm
CHR( 27)
CHR(Z&
CHR( 29)

DESCRIPTION

NULL

START OF HEADING

START OF TEXT

END OF TEXT

END OF TRANSMISSION
ENQUIRY

ACKNOWLEDGE

BELL

BACKSPACE (CURSOR LEFT)
HORIZONTAL TABULATION
LINE FEED

VERTICAL TABULATION
FORM FEED

CARRIAGE RETURN

SHIFT OUT (BLACK ON WHITE)
SHIFT IN (WHITE ON BLACK).
DATA LINK ESCAPE .
DEVICE CONTROL 1

DEVICE CONTROL 2

DEVICE CONTROL 3

DEVICE CONTROL 4
CURSOR RIGHT (SKIP)

LINE CLEAR

END OF TRANSMISSION BLOCK
CLEAR SCREEN

RESET CURSOR (TO HOME)
CURSOR UP

ESCAPE

FILE SEPARATOR

GROUP SEPARATOR

HEX

00
01
02
03
04
05
06
07
08
09
0A
08
oC
oD
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D

ZZZK<K<XZ<KX<KZZZZZ<K<K<XZ2Z<KZ<XZ2Z22<X222Z 2

2222222222222 2<X<XZ2Z22222Z2Z2Z22<22Z 0O

o

®



o

NAME

RS
us
SP
EX
DQ
PS
DS
PER
AMP
RAP

—IOTMMOOm>

VALUE
CHR( 30)

CHR( 45
CHR( 46
CHR( 47
CHR( 48)
CHR( 49)
CHR( 50)

)
)
)
)
CHR( 44)
)
)
)

CHR( 51) -

CHR( 52)
CHR( 53)
CHR( 54)
CHR( 55)
CHR( 56)
CHR( 57)
CHR( 58)
CHR( 59)
CHR( 60)
CHR( 61)
CHR( 62)
CHR( 63)
CHR( 64)
CHR( 65)
CHR( 66)
CHR( 67)
CHR( 68)
CHR( 69)
CHR( 70)
CHR( 71)
CHR( 72)
CHR( 73)

DESCRIPTION

RECORD SEPARATOR
UNIT SEPARATOR
SPACE

EXCLAMATION POINT
QUOTATION MARKS
NUMBER SIGN

DOLLAR SIGN
PERCENT

AMPERSAND
APOSTROPHE

OPENING PARENTHESIS
CLOSING PARENTHESIS
ASTERISK

PLUS

COMMA

HYPHEN (MINUS)

PERIOD (DECIMAL POINT)

SLANT

ZERO

ONE

TWO

THREE

FOUR

FIVE

SIX

SEVEN

EIGHT

NINE

COLON
SEMICOLON
LESS THAN
EQUALS
GREATER THAN
QUESTION MARK
COMMERCIAL AT
UPPER CASE A
UPPER CASE B
UPPER CASE C
UPPER CASE D
UPPER CASE E
UPPER CASE F
UPPER CASE G
UPPER CASE H
UPPER CASE |

HEX

1E
1F
20
21
22
23
24
25
26
27
28
29
2A
28
2C
2D
2E
oF
30
31
32
33
34
35
36
37
38
39
3A
3B
3c
3D
3E
3F
40
41
42
43
44
45
46
47
48
49

I S e R e I I I I e R P PP PPy -

€L LLLL LI LLLL L L K CLC K<L <ZZZ O

—IOTMMUOW»R >V nA- ..

PN -Qo°\°m:u:

+

-

O©ONOODWN O~

A-3



4
>
=
m

N<Xs<CHODIOUOZZI X<

VALUE

CHR( 74)
CHR( 75)
CHR( 76)
CHR( 77)
CHR( 78)
CHR( 79)
CHR( 80)
CHR( 81)
CHR( 82)
CHR( 83)
CHR( 84)
CHR( 85)
CHR( 86)
CHR( 87)
CHR( 88)
CHR( 89)
CHR( 90)
CHR( 91)
CHR( 92)
CHR( 93)
CHR( 94)
CHR( 95)
CHR( 96)
CHR( 97)
CHR( 98)
CHR( 99)
CHR(100)
CHR(101)
CHR(102)
CHR(103)
CHR(104)
CHR(105)
CHR(106)
CHR(107)
CHR(108)
CHR(109)
CHR(110)
CHR(111)
CHR(112)
CHR(113)
CHR(114)
CHR(115)
CHR(116)
CHR(117)

DESCRIPTION

UPPER CASE J

UPPER CASE K
UPPER CASE L

UPPER CASE M
UPPER CASE N
UPPER CASE O
UPPER CASE P
UPPER CASE Q
UPPER CASE R
UPPER CASE S
UPPER CASE T
UPPER CASE U
UPPER CASE V
UPPER CASE W
UPPER CASE X
UPPER CASE Y
UPPER CASE Z

OPENING BRACKET

REVERSE SLANT

CLOSING BRACKET

CIRCUMFLEX
UNDERLINE
GRAVE ACCENT
LOWER CASE A
LOWER CASE B
LOWER CASE C
LOWER CASE D
LOWER CASE E
LOWER CASE F
LOWER CASE G
LOWER CASE H
LOWER CASE |
LOWER CASE J
LOWER CASE K
LOWER CASE L
LOWER CASE M
LOWER CASE N
LOWER CASE O
LOWER CASE P
LOWER CASE Q
LOWER CASE R
LOWER CASE S
LOWER CASE T
LOWER CASE U

HEX

4A
4B
4C
4D
4E
4F
50
51
52
53
54
55
56
57
58
59
5A
5B
5C
5D
5E
5F
60
61
62
63
64
65
66
67
68
69
6A
68
6C
6D
6E
6F
70
71
72
73
74
75
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NAME

LCV
LCW
LCX
LCY
LCZ
OBR
SOR
CBR
TL
RO

VALUE

CHR(118)
CHR(119)
CHR(129)
CHR(130)
CHR(131)
CHR(123)
CHR(124)
CHR(125)
CHR(126)
CHR(127)

DESCRIPTION '

LOWER CASE V
LOWER CASE W
LOWER CASE X
LOWER CASE Y
LOWER CASE Z
OPENING BRACE
VERTICAL LINE
CLOSING BRACE
OVERLINE (TILDE)
RUBOUT

CHR(128) .. CHR(255) PRINT AS A SPACE ON THE TERMINAL AND ARE
UNASSIGNED ASCIlI GRAPHICS

HEX

76
77
78
79
7A
7B
7C
7D
7E
7F
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MODULE
PTOIET
*CTALLC
*CALLT
*TALLC

/0 EXAMPLES

ZEESN

CLIEZT ==
FI1aTveE
LETAOFEM
as

r
]
1
r

arFFx

*CALLC
*CALLET
T OREIE

[
-

r
a5l
MM

-
TV ]
m
-

WA
QuTs
IMHE FILES
LEMSTH: IMTESERSs
FRLUE:S IMTESERS
MEZSASE! ITRIMG (203

FROSEAM mMaTms

LFHgreEM (ouTs “OUTFUT s OLD#s OUTEUTSEs mSIoitl s
LERPUT fguTs “IZTART OF QB 13

ARLUE = 2458
TTRIMSREF (MEssAsSEs LEMSTHY WALUED S

LEHFUT COUTs MESSASE s
LEWFUT dCguTs “EMD OF JOE“» 38

LEVCLOSE "QUTs RSISHLS

FROCEMD mMa1rs
MODEMD =zee.
<EREEZLGEMCOMP ZF=I10EX CYEBCCMH
. FEMERATIMG COMFILE FILE COMFILE
. EMD GEMCOMF COMRILE <- EBREE
SEEZLCOYVEBIL OO .
» COMPILIMG COMPILE
. EMD CYEBIL COMPILE -» LIZTIMG. 150
SEEZLLIMELTO CYEBCLIE
» EMD LIMELITO L>JE
~Lo0E
=TART OF JOE

245
=MD OF JOE
~=0E.

O



C

1ZOURCE L
1.0 313

)

IZTIMG

f

Cod =

GICY LN N N B SR | S <N

[y
fo—y

(R 0 S £ T R T

B e O 0 Do P P o Doy Fus e
S L)

N DR

"

i

Ci»
- Ty

rMa

/0 EXAMPLES

ZEE

1{5

—
fu
03
o
[y
4
Lot
n
)
m
[T
m
—

LiLE =eei
FAIOTYR CauTAaIns CYEBEIL TvFE DECLARATIOMS.

TYvRE
FILE = “ZELLS
FILE_STATWS = (rMEMEs QLD
FILE.MODE = GLIMFUTHY OUTFUTHY COMNCURREMTE! »
FILE_EMCODIMG = C(RICIIEDSy /ICIIE]lSEs mScIIirs
FILE_MARE = (DRTHRE E0RM%s EQFs EQIN)
FILE_FOSITIOM = CFIRSTHs ASITHs LASTH!S

COMzET

RETLURMY = LASTHS

TYFE

FILE_DISFOSITION FIRITH .. RETURRES

1,

L I.E. L[FIRSTH#s ASISHs RETURM)

LaZOFEN JFrerns LESIELE FILE &S LOCAL FILE. =

crBILSCC

FROCEDURE [HAREF] uLs#areM (WAF LEGIELE_FILE:! FILES

FILE_MAMES STRIMS ( # 13
STATUS! FILE_STATUSS
MODE: FILE_MODESR
FOSITIOM: FILE_FOSITIOM!S
LZCLOs LLOZE=S LESIELE FILE. »

FROZCEDURE [HAREF] Ls#cLOSE (LESIELE_FILESY FILES
DISFOSITIAM: FILE_DISFOSITION!S

LAZPUT MRITEZ =QURCE STRIMNG AT COMFLETE LIMNE

FROCEDURE [<FEF] Le#FPUT SLESIEBELE-FILES FILE?
LIMES! STRINMG ( # 11§

LEZGET FEADS MEXT COMFLETE LIME FROM LESIELE

ESIELE_FILE: FILES
~-READ:! IMTESERS

FROCEDURE [SFREF] Cs#seT o
YRR MUMEBER_OF _CHARARCTER
VAR LIMnED STRIMG U o 10

-

TO LES

FILE.

B-3



MOQDULE =wHaws

TY OZET CLIET = QOFF» 77
*TALLS FXIOTYF

*CALLC LSZAFENM

*CALLS LSZCLOs
CACALLC LSIFUT
*CALLC

x

*TRALLS
Y REZE

- nr

M oa
=PI M HM

]

nm

_'

RN (]

FROGRAM MazMd

YRR
18 1 .. S
MIHARS! IMTESERS
MARK S FILE_MRARKS
STRI STRIMG L1E&D.
OuT: FILES
IMFUT! FILES

LE#AFEM CIMFUTs “IMPUT s OuDidts IMPUTH: mSISiE)
LERaOFEN CouTs TOUTRUT s oLDp#s QuUTPUTH: RSISED

LEHSET LIMFUTY MNCHARSY STR) S
FHEMARK CIMFUTs MARKD S
WMHILE vstme <13 <> “» 2 AND Cuarx = paTAsy DO

LE¥FUT COuTy STROlsMCHARRSH S

LEHGET LIMFUTY MCHRRSs STR!S

FEMARK CIMPUTY MEAMS S
WMHILEMDS ’ '

LSHCLOSE VIMPUTY ASISH)S
LEHCLOSE "“OUTy RSISHIS

FROCEMD MAaTMs
MODEMD SHOKW.

SEEZ . GEMCOMP ZF=I10ExS CYECOMH

» SEMERRTIMG COMFILE FILE COMPILE
* EMLD SEHCOMF COMPILE <- EBRZE
SEERJCYBIL CC

* COMPILIMG COMFILE

- EMD CWEIL COMFILE -> LIZTIMGs LE0
SEEZLLIMELTO CYEBCLIE

* EMD LIMKLTD LEOE

~LG0OE

T OETRIMG1

T EZTRIMGE

T OIZTRIMGE

T EMD OF ZTRIMG

ZTRIME]

ITRIMGZ

ZTRIMGE

EMD OF ZTRIMS

L&E0OE.
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DAY 1

1. The following list contains several compilation errors. Fix them.

0 1 MODLILE ERFOFTS
0 2 TYPE
eEFRDOR e ic S = ARRAY [1..FINAL] OF IMT:
Iy} 4 VAR
] s 1 ¢ INTEGEF.
*ERFOF e FOYRE
oEFRROF e v R ¢ REALS
n =
oERPORe & PROSEAM ERFDF=-FEQOCS
- 1 10 b
oEFRFOFe 11 I 3 0., 339349,
oERROFe 1 HERRY =8
’ 0 1%
- eEFRQOF e 14 I s= <%
SERFNF e 1% Wot= 10, 08
eERF(OFe 1% FOF I = 1 TO FIMAL LO
SERROFe 17 011 =1 « 3
1 12 FOFEND
SEFRNFe 1% WHR 1= D011 + ILFIMALYS
0 &

] &1 MOLENT

2. Write and compile a program to initialize the following table (named INFO).
CONIT ’
LIM = 1003

YFE

REC = FRECDOFRD
NAME: ZTRIMNG 100
ASE: 0 .. SS9,
NEXT.OF_KIN: ~RECS

RECEND?

YRE
INFO: RRFAY (1 .. LIM] OF REC:



DAY 1
O CONTD

3. For each of the structures described below, provide the required declarations and code
needed to perform the specified initialization.

a. array to contain prices for each of 300 items stocked by a small store. Initialize all
entries to zero.

b. array of 26 integers, indexed by the characters ‘A’ to ‘Z’ and initialized to all zeros.
¢. 10 x 10 matrix, initialized to one’s on the diagonal and zero elsewhere.
d. arecord containing the following information: |

Name |

Address

— street #
— street name

O

— city
— state
— zip code

Initialize it to your name and address.

C-3
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DAY 2 O

The following problems involve some simple 1/0. /O procedures will be provided in class.

1. Write procedures to initialize the structures described in the Day 1 problem #3c and d.
Print the structures.

2. A program reads a card and calls a procedure. The procedure catagorizes the
characters as alphabetic, digit or special. It prints the results.

3. Write a procedure to convert string to integer. Test it.

4. Write a procedure which inspects a set of attributes. The attributes are read, write and
execute. Return normal status unless the set contains write and execute.

5. Write a function to compute powers of N. When called, the function is provided with two
parameters: 1) the integer base (e.g. 2) and the integer power (e.g.10). The function
should compute base ** power (e.g. 2**10). Test the function. Optionally, make the
code recursive.

AN
N



O

1.

DAY 3

Write a procedure that will remove an entry from a linked list. Use the example from
class as a base. You will be passed a pointer to the entry to be removed. You must
restore the linkage and deallocate the entry.

Suppose that an EST (Equipment Status Table) entry is a bound variant record with the
following fields.

a. Ordinal of the entry (1 .. 256)
b. ON/OFF

. UP/DOWN

(2]

Q

. Pointer to CHT (Channel Table)

]

. Device type
0= none
1 =disk
2 = tape
3=CR
4=CP
5=CP
6 = Mainframe
7 = Multiplexer

This field controls the following variants:
disk : number of units (n=8)

tape : number of 7 track drives
number of 9 track drives

multiplexor : number of ports (n=256)

Create a dummy CHT. Create the EST as an array of pointers to EST entries. Allocate
space for a tape entry. Initialize the fields.

C-5



DAY 4 O

1. Convert the Day 2 problem #2 module so that the procedure accepts an adaptable
array. The program reads several cards and quits on a blank line.

2. Establish a sequence. Store some simple records in it. Write it to some file. In another
module, read the file into a sequence and print it.

O
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D-2

BLACKJACK RULES

Dealer deals two cards to player (both face down) and two to self (one up, one down).
Value of cards are: .

ACE: 1or 11

King, Queen, Jack: 10

All others: face value

If player has 21 with two cards, player wins double.

Player can get additional cards. If total exceeds 21, the player loses and the game is
over.

. When the player is through, the dealer can take cards following these rules:

If total is 16 or under, dealer takes a card.
If total is 17 or over,.dealer does not take a card.

Now, if dealer’s total is greater than 21, player wins. , N
If player’s total is greater than dealer’s, player wins. N
If totals are equal, nobody wins.
If dealer’s total is greater than player’s, player loses.



O

BLACKJACK
MODIFICATIONS

Print Blackjack rules on request.

Check all input for validity. If input is wrong, give the player some help and an
opportunity to resubmit.

Allow multiple plavers.

a. Allocate tne piayer records so they can be referenced by pointer.

b. Give additional player a chance to start at the beginning of each round.
c. Give players a chance to quit after each round.

. Allow players to split pairs.

If the player has a pair, he or she may get additional cards for each pair. It is like
playing two hands at once; they are won and lost separately. Be sure that the player
has enough money left to do this.

. Allow player to doubie down.

Ifthe player has atotal 0of9, 10, or 11 with two cards, he or she can double the bet and
take exactly one card. Winning and losing is evaluated as usual. '

\;j:l
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PARTICIPANT INFORMATION FORM

In order for our seminars/courses to be most effective, they need to take into account the
characteristics, needs and objectives of the people who attend them. The information asked
for below will assist us in keeping our presentations relevant to the participants-and in devel-
oping and scheduling new presentations that will meet participant needs. Please complete this
form and leave it with the presenter at the next break.

Seminar/Course Title Date of Presentation
Name Field or Type of Business
Title Years of Experience
Business Address Supervisor’s Title

Last professional degree

List your three primary objectives in attending this seminar.

Will this course/seminar be credited toward certification/training requirements?

Rank in order of importance in your choice of this seminar session.

Instructor _______ Date

Location __  Employer’s Preference

Previous courses/seminars attended relating to this topic.

Topics for additional courses/seminars in which you would be interested.




PARTICIPANT INFORMATION FORM

Page 2 L)

What trade journals/magazines do you regularly read or subscribe to in order to keep abreast
in your profession?

How did you become aware of this course/seminar?

Schedule/Catalogue |

Direct Mail Brochure |

Recommendations of Supervisor ,

Recommendation of Colleague | o
w

Corporate Training Department |

Other
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SCOFYs LISTIMG
1Z0URCE LIZTIMG OF

= e N 0 a

MO

O e D3 M0 e o 0 00 = T b ) M

bt pd bk bk pud b

HIL]]

i
&30

[N

OO g

FF
MO

0 s s e

]
++e¢ MO DIAGHO

EOI EMCOUMTERED.

<COPY s LIZTIMG
1Z0URCE LIZTING OF

L0 2RO i 3

Mo

I:\".
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D
=

T 1
Do)
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D
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MODEND

DAY 1 NR

2.

Moot
JUMHE 160

19&s
DULE mOD1+s

COMET
LIM = 1003
TYFE
FEC = FRECORD
MAME: STRIMS
ASE: 10 .. 99

ME=T_OF _KIM:

C100 .
“REC
FECEMDS

VHE

INFO: RAERRY [1 ..

FROGEAM MAIMS

OCEND
LEMD

MAIMS
MOD1s

ETICE

OR AL

LIM] OF FEC

2111 PM

LLTEREATE VRS

".} I

mant
JUHE 18 13322

DULE maDls

COMET

LIM = 10035

TYFE

FEC = RECQORD
HAME: ZTRIMG
AGE: 0 .. 9%
HE=T_OF _KIM:

FRECEMHDS

C100 .

“RECS

VAR

IHFO: AREAY [1 ..

FROGEAM MATIMS

VRE

I : IMTEGERS

FOrR I =1 TO LIM DD.

INFO [I3.HAME
IMFO [I1.RAGE

LIMl OF

2144 FM

IMFO [I].HEXT_OF_EIN =

FOREMDS
FROCEHD MAIMS
Manis

+eee MO DIAGHOZTICE

EOI EMCOUMTERELD.

RECS

MHILS

HO=
FR:E 1

[REF LIM OF L[

CYBILACC
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DAY 15 NR 3a.

<ZEZT.CYEFORM THREER .
FEYVERT. EMD CYEFORM THREER
<EES.CYEIL I=THREEAR CC
+ COMFILING THREER
FEYEFRT. EMD CYEIL THREEAR -3 LIZTIMNGs LGO
SEREWIMDs LIZTIMG
CREWIMHDsLIZTIMG.
SCOPYs LIZTIMG
1Z0URCE LISTINMG OF THREE_H

L0 ZEII i JUME 168 1952 4:
MODLILE THREE_FAS
TYFE

VAR

L 00 =g T l'_ﬂ E RO N (YIS

0 = FREOGREAM MAIHS
44 10 FREOCEHD MAIMNS
4£4 11 MODEMD THREE_AS
{
¢+e¢e NO DIAGHOZTICS
EOI EMCOUNTERED.

<ZEZ.CYEFORM THREER1 AN

ITEME = RRRAY [1 .. 2001 OF FEALS

FRICEZ: ITEMZ := [REF =00 OF 0.0]3

CYEIL~CC

ALTERNATE VERSION.

FEVERT. EMD CYEFORM THREEA1

~ZEZ.CYEIL I=THREEA1 CC

A COMFILIMSE  THREEAL

REVERT. END CYEIL THREEAL -: LISTIMGs LG50
SREMIMOy LIZTING

FEWIMDS LIZTING.

SCOPYSLIZTIMG

1ZO0URCE LIZTIHG OF THREE_A1

LomEne 0 K JUMHE 168+ 1922 EH
1] 1
] =

3 TYFE

MODULE THREE_A1S

0 4 ITEMZ = ARFEAY [1 .. =001 OF FEALS
I ]
i ) YRR
] T FRICEZ: ITEMES
0 =
0 =) FROGEAM MAIH:
0 10
455 11 YAR
45 1z I: IHTEGEFRS
4E5 i
$ES 14 FOR I == 1 TO 200 0O
47 15 FREICEZ [I]1 == 11,03
477 1& FOREHDS
‘ sSng 17 FROZEHD MAIM:
S0z 12 MODEMD THREE_FA1:

0 .
seee NO DIAGHOSTICS
EOI EMHCOUNTERED.

HO=
FARGE 1

':._ YE I L BN [

1

1






<ZEE.CYEFORM THREEE DAY 15 NR 3b
FREVERT. EMD CYEFORM THREEE

~EZEZLCYERIL I=THREEE CC

* COMFILIMG THREEE

REVERT. EMD CYEIL THREEER -» LIZTIMGs LGO
SREMIMDsLIZTING

REWMIMDs LISTING.

SCOPYsLIEZTIMG

1Z0URCE LISTIMGS OF THREE_E ' HO= CYEIL~CC

B i 3 JUHE 1V, 1952 2154 AM FAGE 1
] 1 MODULE THREEE_ES
] &
0 ] TYFE
i 4 VECTOR = ARRAY ["A7 .. “Z2°1 OF INTEGEFRS
0} S
] ) WHR
i v CHAR_COUMT: YECTOR := [REF =& OF 01
] =
] 9 FROGEARM MAIHS

11 FROCEMD MAIMS
11 MODEMD THREE_ES

Fo fa
[ EX]

]
+see MO DIAGHOZTICE
EOI EMCOUNTEREL.

_ AN ALTCRNATE VERSION
~GET» THREEE1 -

SEEZLCYEIL I=THREEEl CC

* COMFILING THREEEL

FEVERT. EMD CYEIL THREEE1 => LIZTIHG. LGO
SEREWMIMNDSLIZTINMG

FEMIMOSLIZTING.

SCOFY s LIZTING

1Z0URCE LIZTING OF THREE_E1 HO= CYERIL-CC

B O e 2 JUME 1V 1982 10218 AM FAGE 1

0 1 MODILE THREE_E1S

o =t

0 i TYFE

0 4 VECTOR = ARRAY [“RY .. 271 OF INTEGERS

0 b}

0 £ YRR ’
10 v CHAR_COUMT: YECTORS

] =

0 = FROSEAM MAIMS

0
4
4c
4
3
E 1)
S0
o4
=4

VAR
CH: CHARS

~LAEEL_1~

FOR CH := “A° TO “2° IO

CHAR_COUNT [CH] := 0F
FOREMD ~LAEEL_1-3

IO N s SR I NP N NS

[ S Sy S Sy

= FEOCEMD MAIMS
= 0 MODEMD THREE_E15 : i -

l:l'

+eee MO DIAGHOZTICE
EOI EMCOUMTERELD.
~BYE

1

1






JCRPYY Tes L DAY 25 NR &
MODULE dav_2.23
»7 SET (LIST 2= QFF) %7
#callc pPxiotwve
#callc lgzorPen
#callc ldzcleos
#callc lgzput
#callc ldzdet
#callc fzmark
7? RESET 27
VAR
codes: array [1 .. ©01 of string (10),
infile,
autfile: file,
in_strind: string (20,
length: inteder,
it inteders’
PROGFAM mains
1ag#apen (infile, “INFUT, cold#, input#. asis#)s
la#foren (outfile, “OUTPUT > old#, cutputh,
1g¥#get (infile, lensth, in_string)s
FOR i t= 1 TO lendgth DO
CASE in.string (1) OF
= ‘A .. "1, “a’ .. Tz7 =
cades [11 t= “alphabetic”s
= Q0" ., 79 =
codes [1] = “digit”’s
R LAY LA KA AT S T S
codes [i] = “special”s
CAZEMDS
FORENDS
1e#put (outfile, in_string)s
FOR i := 1 TQ lendth DO
1g#pPut (cutfile, codes [11)5
FORENDS
1g#close (infile, asiceH)s
1d#close (outfile, asis#)s
FROCEND mains
MODEND dav-_2.2%
ECI ENCOUNTERELD.
N ’ 1. [ -

(.*

I

-

asis#);






/ses.gencomp sf=test? cvbeemn

* GENERATING COMFILE FILE COMPILE
-REVERT. ENDO GEMCOMF COMFILE <- FPOGWORE
/ses.ovbil cc

- COMPILING COMPILE

- REVERT. ENDN CYBIL COMFILE -> LISTING. LGO
/5es.1inkl170 cvbelib

-REVERT. ENLt LINK170 LGOR

YaR-14J

T abcl23/$@ghi
abcl12Z/%$@shi

alrhabetic
alphabetic
alrhatbetic
didit
digit
didit
spPecial
sPecial
spPecial
alrhabetic
alrhabetic
alphabetic
LGOR.

/






day 2.#f2 d{using NOS/VE}

VEIRF
MELcnns Tao NOS-VYE ROD 1.11. I?JIR. MArcH 7 1983. 73129 PM.
FROCESSING SYSTEM PROLOG. ’
SYSNOTE UPDATED 83-03-07 14.10 PM.
SEE SYSHNOTE UNDER UN = LIBRARY.
PROCESSING USER PROLOG.
- GETF DRYCE
~COPF DAvEE
MODULE DARYZ2_EZ5
34>
+COPY 10DCL
300
PROGRAM MAINS
VAR
C 3 CHRAR»
I 2 INTEGERS
LNG 2 INTEGER»
NELANKSY NLETTERINDIGIT'NOTHER ' INTEGERS
LAST_CARD : BOOLERNS
FOPEM?
aMsS6 := “ TYPE IN UP TO 80 CHAR WHEN PROMPTED’ S
AMPSPUT_NEXT (OF IDs "OMSGs SSIZE (OMSE) OF BRI STAT) 5
OMSG I= ° A BLANK LINE WILL END PROGRAM’S
AMPIPUT_NEXT (OF IDs "OMSG» #SIZE (OMSG) yOFRRY»STAT) §
OMSG 2= ~ A CR WILL DO AS WELL'S
AMPIPUT_NEXT (OFIDs "OMSGs #SIZE (OMSG) yOFBAI STAT) 5
LAST_CARD = FALSES}
“Loop/s
WHILE NOT LAST_CARD DO
AMPSGET_NEXT(IFID» "IMSGrYHSIZECIMSG) »ITCy IFBAY IFPOSYSTAT) §
1IF ITC = 0 THEN
EXIT FLDOP-S

IFEND}S
STRINGREP (OMSGILNGs © “317TC:3s
‘Y CHARACTERS READ OF WHICH ARE ‘s
AMPIPUT_NEXT (OFID> "OMSGs #S1ZE (OMSG) yOF BRI STAT 5
NEBLANK 3= 5
NLETTER 2= 13
NDIGIT 2= 0%
NaTHER 2= (3
FoOrR I 2= 1 TO 17TC DO

C = I1MsG6C(1I)3
CRSE C OF

- - o
- -

NEBLANK 1= NBLANK+1S
=707, "9'=
NDIGIT *

= NDIGIT+13
=A% 2’ :
NLETTER = NLETTER+1:

=R’ .. 2=

NLETTER = NLETTER+1:
ELSE

NOTHER = NOTHER+13
CASEND S

FOREND$






STRINGREP (OMSGILNGs” “sNBLANK:3s ' BLANKS 233D 5
AMPSPUT_NEXT (OF ID» "OMSG» #51ZE (OMSG) sOFBAISTAT) 5
STRINGREP (OMSG*LNG?” “INLETTER:3:” LETTERS :35)5
AMPSPUT_NEXT (OFID» "OMSGr $SIZE (OMSS) sOFBPASSTAT)
STRINGREP (OMSGyLNGs” “sNDIGITEI3s” DIGITS 33505
AMPSPUT _NEXT (OFID» "OMEGY #SIZE (OMSGE) sOFBAYSTAT) 5
STRINGREP (OMSGYLNGY” “sNOTHER:3s’ OTHER CHRARACTERS :335)3
AMPEPUT_NEXT (OF IDs "OMSG6» #S1ZE (OMSG? sOFBAISTAT) 3
IF ITC = NBLANK THEN
LAST_CARD = TRUES
IFENDS
WHILENDS
FCLOSES
PROCEND MAINS
MODEND DAYZ.23
“GETF BUILD
~COPF BUILD
FPROC BUILDC
INPUT INPY I FILE=SRERUIRED)
IF $SFILE(EXERC»RSSIGNED? THEN
DELF EXERC
IFEND
IF NOT SFILE(SVALUE CINPUT) s ASSIGNED) THEN
SETF SvALUE (INPUT?
IFEND
corF SVALUE CINPUT) EXERC
IF SFILECIODCLYASSIGNED? THEN
DELF 10DCL
IFEND
IF SFILECCOMPIASSIGNED? THEN
DELF COMP
IFEND
IF NOT 3PFILECIODECLYRASSIGNED) THEN
SETF IDODECL
IFEND
CRESL
ECU B=RESULT R=TDCL
CRED D=IODCL STIODECL M=I0ODCL
CRED D=EXERC S=EXERC M=EXERC
EXFD DTExXERC C=COMP ABR=3SYSTEM.OSFIPROGRAM_INTERFACE_LIBRARY
END WL=FALSE
FROCEND BUILD
~GETF 10DECL
“COPF 10DECL

t? seT(LISTS=OFF) 7*7
*cOPYC AMPIOPEN
ecorPvyC AMPSCLOSE
ocoOPYC AMPIGET_NEXT
ocopvyC AMPEPUT_NEXT

7 T

7T PESET






3
VAR

17TC 2 AMTSTRANSFER_COUNT?

1FPOS ! AMTSFILE_POSITIONS

IFRAOFRA 2 AMTSFILE_BYTE_ADDRESS»

ILFNPOLFN AMTILOCAL_FILE_NAME?

IFID*OF1ID AMTSFILE_IDENTIFIER?

IMSG 2 STRING(BDD)

omMs6 STRING (411D »

STAT osTEsTATUS,

IATTR_P*ORTTR_P @ AMTSFILE_ACCESS_SELECTIONSS
L)
FROCEDURE FOPENS
ALLOCATE I1ATTR_P ¢ [1..215
1ATTR_P[1].kEY = AMCSACCESS_MODES}
1aTTR_PS[E].KEY = AMCBOPEN_POSITIONS
ALLOCATE orTTR_P & [1..2]5
oaTTR_P [1).xeY 3= AMCSACCESS_MODES
oATTR_P™[2] . KEY 2= AMCSOPEN_POSITIONS
ILFN 5= “SINPUT S
1AaTTRr_p~[1].ACCESS_MODE 2= SPFTSUSAGE_SELECTIONS
1RTTR_p™ [2] .OPEN_FOSITION = AaMcSOPEN_AT_BOIS
nnpsnpsn(erusRHCSEEcannyxﬁTTn_P;xrxn:svav)3
aLFN 2= “SouTPUT S
oATTR_P~[1].ACCESS_MODE = SPFTSUSAGE_SELECTIONS
oRTTR_P-[2].0PEN_POSITION 2= AMCSOPEN_AT.EOIS
RMPSUPEN{DLFN9RHCSRECURD,DQTTR_PQDF!DQSTﬁT);
OMS6 = * START OF FROGRAM’S
ﬁnPiPUT-NEX?(nrxn;“nnss;#sxze(nnss)pUF:ﬁySTﬁT)?
FROCEND FOFENS
£
FROCEDURE FCLOSE?S
OMEG == ~ END OF PROGRAM’S
RMP$PUT_NEXT(nrrn;”nnssycsxzziunse)sarrhsSTnTb;
AaMP3CLOSE (IFIDYSTATI S
AMP3CLOSE (OFIDs STAT) §
FROCEND FCLOSES
3

- GETF G0

SCOPF 30O

FROC GO

WHEN FPROGRAM_FAULT DO
risv osv¢$stAaTus
coPF L
CANCEL PROGRAM_FAULT
EXIT.PRDC

HHENEND

1F SFILEC(BYASSIGNED) THEN
DELF ®

IFEND

1r SFILEC(LYASSIGNED) THEN
DELF L

IFEND

CYRIL I=COMP L=L B=P

B

DELF cOme

CANCEL PROGRAM_FAULT

FROCEND GO

[(prcSmEAD] S

[pFcSAPPEND] }






=> “BUILD DAYZE

~=WARNING SC 620314-- LiprARY FOPMAT VERSION MISMATCH ON FILE :SSYSTEM.SSYSTEM.
OSFSPROGRAM_INTERFACE_LIBRARY. 1.

<60

START OF PROGRAM

TYFPE IN UP TO 20 cHAR WHEN PROMPTED -

A BLANK LINE WILL END PROGRAM
A CR WILL DO AS WELL
T A A Bre+<MNES43248%& " FADSTGEFDKKJOSLLLLL HAHA
45 CHARACTERS REARD OF WHICH ARE
3 BLANKS
26 LETTERS
¥ DIGITS
S gTHER CHARACTERS
T A sl
4 CHARACTERS READ OF WHICH RRE
1 EBELANKS
1 LETTERS
1 pisITS
1 oTHER CHARACTERS

3

1 CHARACTERS REARD OF WHICH ARE
1 BLANKS
0 LETTERS
0 pisITS
) OTHER CHARACTERS
END OF PROGRAM
SLOGOUT
FROCESSING USER EPILOG.
FROCESSING SYSTEM EPILOG.YEIRF CONNECT TIME 00.05.03.
ILLEGAL APPLICATION. TRY RGARIN.
T12ARDS - APPLICATION: »vE
LOGGED OUT.

HOST DISCONNECTED CONTROL CHARACTER=(EICH
EMTER INPUT TO CONNECT TO HOST






DAY Q. F4

-REWIND,LISTING.
fcoryrlisting
-180URCE LISTING OF dav.zZ.4 NOS CYBIL/CC 1.0 8213
( ) June 9. 1982 4:1% PM PAGE 1
0 1 MODULE dav_2_-43
0 42
0 43 PROGRAM mains
-0 44
30 45 TYPE
30 446 status_record = record
30 47 case normalt boolean of
30 43 = TRUE =
30 49 »
30 S0 = FALSE =
30 o1 messade! strind (80),
30 S2 casend,
20 a3 recend.,
30 54 modes = (read_access, write_access., execute_access),
30 oS mode_set = set of modess
30 56
30 57 VAR
30 S8 set_mcades: mode_set,
30 59 out: file,
30 &0 status: status.record?
30 61
30 62 PROCEDURE inspect (current._mode_set: mode_sets
-30 63 VAR status: status_.record)s
R [¢) &4 IF current_mode_set = $mode_set [write_access, execute_acc
ess] THEN
44 65 status.normal = FALSE; .
45 &6 status.messade = “##ERROR## Modes set to write and exec
ute’s >
52 &7 RETURN;S
S3 &8 ELSE
54 &% status.noermal := TRUE:
55 70 IFEND;
pte] 71 FROCEND inspects
S7 72 set_modes = $mode_set Luwrite_access, execute_accessl;
65 73 lg#orPen (out, “outpPut’, old#, outrut#, asis#);s
73 74 inspect (set_modes, status)s
76 75 IF NOT status.normal THEN
77 76 1g#pPut (out, status.messadge)s
104 77 ELSE
105 78 1s#rut (cut, “Modes set prorerlivy’)s
112 79 IFENDs
112 80 lg#iclose (out, asis#)s

114 e1 PROCEND mains
114 - 8z MODEND dav.2_-43
0 _
##3% NO DIAGNOSTICS
EOI ENCOUNTERED.
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: .

‘ses.gencomr sf=test3 cybecemn
GENERATING COMPILE FILE COMPILE
‘EVERT. ENLD' GENCOMP COMPILE <- PDGWORK
‘ses.cybil. cc
COMPILING COMPILE
‘EVERT . END CYBIL COMPILE -> LISTING. LGO
-ses5.1inkl170 cybeclib
EVERT. END LINK170 LGORB
‘1gob
#ERROR## Maodes set to write and execute






FEWI
SCOR
MOnu
«_HL
*+i_ HL
*CHL
*HL

HIls »

FILE: FPRDCZEZZEL.

¥+ RYDZEHS DAY 25 NR. 5.
LE DEZE=S:

LS FP=IOTYPR
LC LEZOFEN
L LBZCLos
LE LERERPUT

SCALLD LBEGET

AL

Fi

LT FZEZAEF
REZET ¥7

HCTION POWER s
T: IMTEGER»: IHTEGEFRS

IF % = 1 THEHN

FOWER 1=
ELEEIF % =

FOWER ==
ELZE

FOWER == = + POWER t=s v — 133
IFENDS

FLUMCEMD FOWERS

FE

FF
MODE

EQI

n

OiRAM DZEXS:

YRR
T
ETRD ZTRIMG (1Zrs
CHESD CHERS
[l
Flw
Is
a
L
s IMTEGERS
MAkE S FILE_MRAFHE.
IHFLUTS
0uts FILESs

LG#0OFEM (00T “OUTFUT " Ol OUTPLT#H. AZIS80:
s HERF O OLITo S
LIZ3FUT OUTs "EMTER IMTEGER EBEREZE 28
LGaOFEM CIMFLUT. “IMPUT s DOLDss IMPLTS. ASTS0 3
LE#GET cIMPUTe Ml STREDS
I == {is
FOF 0 := 1 TO MuUm DO
I s2= 10 » 1 + CEIMTEGER «&ZTR odrr — RINTEGER
FOREMTS
LiGssFUT (0UiTs “EMTEFR IWTEGER FOWER 23
LBHGET C1MFUTs MUMs ZTRIS
Bor= s
FOrR 4 3= 1 7O Hum L0
E s= 10 » K + (RINTERER ¢ZTR cldid - FIMTEGEFR
FOREMLS

f 5= FPOWER I« K23
ZTRIMGFER ZTs Le M3 s
LGs#FUT (OUTs =THs
LEssCLOZE (QUTs RS
LsCLOSE CIMFIT.
OCEMLD DZE=SS
MO DEE=Ss
EMCOUMTERED.

—

£ Y I

fi~aoa






AT W T Y X TR TN T—

SI 3NTHA
SI 3NTHA
SI 3NWA
SI 3NTWA
SI 3INTHA
SI 3NT-A
SI 3NTYA
SI 3NTHA

;,.t\rr! B T, o
SRR TSI 3NTYA

CHRODMOIN T O

$AN3TOW

§3A0W38 AN3I0dd
SON34I
§41d°vd =2 dld°.4 3373
40443 N3HL 1IN = o dI
SANITIHM
: HILEED
: 4 3873
did°.d dI
<> 8 ITIHM

tdld°vd =
§/01717LIX3 N3HL d =
0a 1IN

01V
£1SMId4 =: o
. $INIT s
AdA
f40443 [(438X] 38NAIT04d

ORI - - SOINITad) 3ADW3Y 33Na3308d

§1S31 aN3J0Ad
£€3sS0710
. $ANITIHM
4 . sdld°vd =: d
§¢AS, SI 3NWA > LNOLNI
$3NTWAvd =2 A
oo 1IN <> d 3TIHM
' §1S8Id =: d
§N3d0
§8393UINI A
$YNIT :d
AdA
$] $SH ) LNOLNI [434X) 3ana3d0ad
$3SO0D [43aX1 3ANA300dd -
iN3IdD [43a%]1 Jana3ooad
i (o) ONINLS =SH 3dAl
£1S31 AYNA3I04d

bk

§ (43931NI

e i Al
~

d3INIOd =: 097 0L d3INIOd N3HL € = 1 J1
¢ ([11L1N3WIANTF 07T =3

¢ =2

234 40

N

sqay czuuomm.&
N3

dW3l =t dldvd ..

éd =2 1S4dId !

s15dI4 =sdual {
NI93d

sdW3l 1

YT

§ONIT i) Q08 FaNCII0U -4

SNIWW aQN3D0ad ™

EMNIT

€1531 :
¢ (09-01~d31NI0d> 3A0W3Y
sqN3N0d
sgNadr - Y

§ (43LNIOD adY
431NIOd

INA - [I1 LN3W3N3
Oz o7 OL T =:I A0d4 3
W il
§MNIT :431NIOd ;
<«g9-04~¥31NI0Od ;
gr°°1 =1 :
[OT°°11 AUdaY sIN3W3IN3 - -
aHA ¢
SNIUW WHAE9O¥d .
V1IN =INIT s1Sdld
HUA
$ON303Y
MNIT @ did
«¥3931NI : 3NTHA
gand3d = 23
§334. = JNIT
3dAL
L LSRR S L REV AT o TR w‘PWﬂ M-lé%
=
| #
Tantos

\s\\‘ € AL
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CYBILSCLC
7H=10-11
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D
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A START TO THE BLACKJACK PROBLEM

I'I" 1 - ':'
11:47:15

MODILE BLmceIRACHS
TEORZET cLIAT OFF2»
FEZET F7

COM=T

CHMAX_AMDUHT = 10
TYFE ,
THRLAVER =
HAME
AHOUHT S
EET: 0
TOTRLS: 0 .. Z=s
ALT_ _TDOTHL: 0
ELACH_JATHS
LAST_CRRD:
RECEHD

RECORD
ETRIt: 1
i -2

- I sr

e s C3PIAE

EDO
ZTRI

THDERLER = RPECORD
TOTAL: W .. 6

ALT.TOTALSY U
LARSTCARDI: =TRI
RETCEMD

THuHDO = tALLs TO.

THMESSHGE = CHM_HMHA
M_FLAVER_CRPRD
m_amoLh 4—))‘

WA
DEALER:! TH#DERLER
FLAVER! THFLAYER
IMFS FILES
OuUT: FILES

TROV

FHSE 1

1z

Ciis

s

PSR AMEHH T

J1s
LERArs

s LS

s

s LS e

FLAVERS TO_DERLERI «
MEs M_EET»

M_oDERLER_HIDIDEMN_CHRPD

1= Lids e R
t= [ e 1000s s O

M_TOMTINUES

M_HITs

M_SIEHOFF s

s FHLZES

SOURCE LIZTING - ELRCHISCE

M_SHUEFLE

s

M_DERLER_CHARRD

7
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Lt
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CYBIL~CC

SA=10-101

wiou
11247815

1 FRORFHM pMeTre

VROV

FHEGE

;o WHE

FIRST_FRIZ:
MAMES STRIMNSG
COMTIMUES =TRIMNG
SAMOUNT: STRIMG
DECISIOMN: STRIMS

[ZTHTIC]

sy e

‘.

OISR SIEN NN Y

0
Y CRUUCEES S PRI A SO SR ¥ I

=l
LD

N al i XY N o)

OFEM_FILESS
WRITES (HM_HAMED 3
PEADS LHAMED S

FLAYER. HRME 1=

O Y X

HFHE 1

:i: = L&ty '
& FEFERT

CM_EOT S S

= WRITES
= IF HUT FIR=T_FPR==
= WRITES C(HM_COMTIMHUE

READS CCTOMTIMJED S
IF conTIimue 13
ESIT ~FLAvS

IFEMDS
ELZE

FIRST_FRZZ =
IFEMDA
HMRITES
RERDS
COMVYERTEI
IF tiFrLAYER.EET

DU ST S KR

LYY IR RN N (RN IR e UL Y W RNy}

CM_EET! S
CERMDMT Y S
CERMOUNT s
FLA

LN O B )

100

EXIT
IFEND:

1u1
1oe
10s
104
105
10
107
10
103
110
111
11¢
113
114
115

-~ FLAY -

DERAL “ALLD}S
1F ‘PLAVER.ALT_TOTHL
O FLAYER. ELACKH _JRACH
RESDOLIFES
CYCLE <rLmy-s
IFEHDs

SDEZIDES
WMHILE ‘PLAYER.TOTHAL
WRITES fM_HITHS
RERADE ‘DECISIONYS
IF pECI=IDN 1} =

SULRLE LISTING - BLRckIRCH

<

TRLE

EDDLEAN

s 1003

THEN

v THER

FRLZES

FLAVER.EET) #
TER « HMOLMTS

Lk (FLAYER.EET 112

= =13 THEN
TRUES

L= 12

T THEN

lic TEAL “TD_FLFATER A

117 ELZE

11= E=5IT ~“DECIDE-~S

11 1FEMDS

10 WHILEMD ~pECIDE-S

11 PESOULIME S

c LRELAYE

c LT IL C“FLAYER.SMOLMT <= 113

HRITES ‘M_II1EHOFF!S
CLOTE_FILETS
FROCEMDD T rs
VY OEJRL) 6T

AR (X
TR (B ORIV LR

[ S P WP

4

THEM
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159

LY

L as

I RS P

FHOT1E

FRE 3

"-.I <

“1.0
11347215
OCEIMIFE oFEM.
LGHOFEM L IHFs
GHOFENM *DUTs
HSHEF LOUTIS
OCEHD DFREM.FILESS

FILESSH
TIMFLT
TOUTRUT s

oL Dise
DL Is¢ s

YUATL A3 e

FOURCE LIZTING

OCEDLFE CULDSZE_FILE=SS
LE%#CLOSE VIMFY RSISH) S
LSHCLOSE COUTs ASISHrS
OCEMD CLOSE_FILESS
OCETURE rERDE (WHE =i STRIMG O
YHE ’
LEMSTH: INTESERS
= wls 10y 3= ]

CIHFE S
READES

LEHsET
OCEHD

LEMNSTH?

OCEDUFE WMPRITES IMESGE_TWFE:

VAR
= STRIMG (3.
L 1 .. =205

CHEE M=s_Tvre OF

= M_MAME =
LE#FUT LOuTs “hiHAT IS
MoFMDOLNT =

ot FHLEZE S
[}

LOLIT

LY FUTFART
EZTRIMGREFR
LEVFUTFART

TELUE s

= M_EET =
LS#FUT LOUTs “HOM MUcH
M_COMTINUE =

THHMES

O

o wyou

IMFLITS:
OUTFLIT s

R .. (R SN

ELACHJIRACH

SFSED §

R 1

YOUR MAMET 13

HEWE R i

FLATER. AMOLNT §

WEMT TO EETY 1A

LESFUT vouTs "l v0u WAMT TO COMTIMGETY 2§
M_HIT =

LEHFUT DTy "0 vOU MHANT AMOTHER CARDY 7S
M_ZIGHOFF =

LssFOTFART LouTs FAHLZEs “"THAMeS FOP FLAYIMG ELACHIACHS

LEBFUTFARPT (OUTs TRUEs FLAVER.MAMES! §
= M_FLAYER_CZARD =

LSHFUTFART tOwuTs FHLEZE. “YWoue CaPLn ————— ]
LEHFUTFART wOuTy TREUEs FLAVER. LAST_CAPD! S
M_TERLEF_HIDDEM_ZARD =

LESSPUT 0Ty “lLEALER CRPD ————-— HIDDEM 13

_DERLERP_-ARD =

LEHFUTFART LauTse FALEZEs “DERLERP CARPD —=——— 3
LSHFUTEART +OuTs THUES DERLER.LAST_CAPDUS
M_SHUFFLE =

LESHFUT '0OUTs  IHUFFLIMG CRAPDIT 4

TENTLE
FHIaE

W
11:41?:12‘
LHZENDS
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e
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FROLEDURE RESDLVES

TIN1E

FRAGE

FOURCE LIZTIMA = pLACHIACK
5

IF PLAvER. ELACK_JAck THEMN

FLAYER. AMOUNT @
PLAYER. ELACH_JRCH
RETLIREMS
IFEKHDS

IF PLAYVER.ALT_TOTAL
FLAYER. ALT._TOTALS

FLARAYER. TOTAL ==
IFEMDS
IF FLAYER. TOTHAL
FLATER. AMOUNT
FE TLRMS
IFEHLA
SDERL TGS
WHILE mERLER. TOTHAL
ZHZE

FLRYER . AMOUNT + &

. o
- -

* FLAVER.EETS
FRLZES

<= #1 THEN

21 THEN
FLAYER . AMOUNT -

FLAVER.EETS

17 o0

TDERLER. RLT_TOTHRL OF

DEARLER.ALT_TOTHALS

=11 ., 1l =
DERL LTO_DESRLERD
= 17 .. &1 =
DERLER. TOTAL &
Ex1T ~“DERLIMSS
= 22 .. 31 =
CHEEMDS
WHILEND ~DEARLINGSS

IF pEsALER. TOTARL
FLAYER, AMDLNT
ELZE
H
If DERLER. TOTHRL
FLAYER. AMOUNT
IFENDS
IF rEmLER. TOTHL
FLAYER. AMDUMNT &
1FEMLa
IFEMLDs
PROCEMD
EJECT

RESDOLWES

THEH

LATYER. AMOUNT + FLAYER.EETS

FLARVER. TOTARL THEM
FLATYER., RMOUNT — FLAYER.EETS

FLAVER. TOTHL THEM
FLAVER. AMDOUNT + FLAYVER.EETH
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