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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
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COMPILERS
SOURCE CODE 0BJECT CODE
IHPLENENTATION COMPILATION ON: EXECUTION ON:
) CYBER 170 CYBER 170

CH CYBER 170 H68000

CP CYBER 170 P-CODE

s CYBER 170 CYBER 200 O
55 CYBER 200 CYBER 200
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RECOVER. CHARIE

CC COMPILER

Too12-.13, 02.25.14, L322TH

‘16 CYEER 176 S»N 101 NOT CLEH. NOZ 1-9G06176-R4E
FAMILY: s 2120 .
PASSUORT

AMIAF

TERMIMAL : M
CHRRGE» 3916, 250087V 05

e

RERDY.
AECIT

RERDY.
BRTCH
ERFL~0O.

. SZES.CYBIL I=FIRST CC

* COMPILIMG FIREST
> ENDI CYERIL FIRET —» LIZTINGs LGO ~

SZES.LIMNK170 CYETLIB
. END LIMNK17D L5OB

~LGOBR

LGOR. .
SREWINDS LISTING
FREWMIMDS LISTIMNG,
<LIETsF=LISTING

1 CYRIL~-CC Yi.0 F20712 SOURCE LIZTING - OME
' To=-12-13 gS:42: 05 FHzE 1
| 0. 1 MODULE OHES
n z FROGRAM MARIMS
10 = VAR RsBsC: INTEGERS
10 4
in 5 Fe=113
15 & B:=20s
v v Cs=H+Es
2n ] PROCEMD MHATIMS
20 S MODEND OME
1 CYRILATC Wi.0 F30F1e COMPILATION ZUMMARY - OME
To-12-13 8142305 FPHEE 1
n 3 LIMES COMPILED.

NO COMPILATION ERRORE.
EOI ENCOLINTERED.
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CYBIL DOCUMENTATION

CYBIL CLASS NOTES
CYBIL REFERENCE MANUAL <60455280

EXTERNAL SPECIFICATION FOR CYBIL
I/0 RH273D

CYBIL INTERACTIWE DEBUGGER (ARHILYD

C
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METALANGUAGE

A LANGUAGE USED TO DESCRIBE A
LANGUAGE

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

DOES NOT DEFINE LIMITS



METALANGUAGE

<> Syntactic constfuct

Is defined as

[] Zero or one occurrence

{ ) Zero or more occurrence
| Alternate definition (or)

— Underscore denotes
language element

For example: <variable declaration>
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MODULE STRUCTURE

MODULE =ZKELETOMS

- COHETAMT DECLARATIOME: =

. WARIARELE DECLARATIOME -

+ TWFE DECLAEARTIOME =

+ FPROCEDURE DECLAREATIONZ =

+ DECLARREATIOMZ =

{ =TATEMEMTS 3

MODEMD =FELETON

U

O
N
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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

2-5
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IDENTIFIERS

USER DEFINED

DENOTE

— CONSTANTS

— VARIABLES

— TYPES

— PROCEDURE NAMES, etc.

RULES

— 31 CHARACTERS

— LETTER FIRST

— THEN LETTER, DIGIT, OR #$ @ —

EXAMPLES
— LINES_PER_PAGE
— REGISTER#3

AN
W,



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
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CONSTANT DECLARATION

MODULE cOMSTARMTSS
FEOGEAM MaIrs

COMET
JHITY = 1o
HE=SSSD = OFF L1660l
LIMES_FER_FASE = 20
CEITFATTERM = 11001010020
FLUSSISH = "+ a
HEADIME = “=ZTART OF FHGE
EMD_FOIWMTER = MILa
DEEUS = FHL=ES
FIRST = 47687
LAST = 35363
LEMSTH = LLAST — FIRST + 13 # .
REAL_OMHE = 1.0
REAL_TOO = 1.0l

RERL _E=F REAL-OMNE + REAL_TOON



VAR varid :

)

VARIABLES

VAR varid : type;

o TYPE

e INITIALIZATION
e LIFE TIME |

e ATTRIBUTES

e REFERENCE

[attributes] type : = initialization;

O

N
“/



VARIABLES

MOLDILE corsTARMTSS
FREOGFEAM mMAIrs

COMET |
EITFATTERM = 11001010020
FLUSSIGH = “+7»
TEELS = FHL=E-®

YW HF
I=: IMTESER?»
E: EOOLEAM:?
=% CHRRS
I *= EITFATTERHM?
= 2= FLLSSISHMS
E "= TLEELS*

FROCEMD mMAIMs

MODEMI CDMSTHMTE;

3-5
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VARIABLE INITIALIZATION

MODULE wARIAMELESS

AR CWARTIABLE IMITIACLIZATION:
In
Js
K1 IMTESERS
RAMGE: IMTESER I=
TRUTH: EOOLEARM 2= FALZES
TSETCHARE I CHAR 1= "5
REALLY: REAL == .01

- -
‘I"
L]

fem” Ta' o

MODEMD vARIAELES®

o O
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O
VARIABLE ATTRIBUTES

FROGRAM MAIMS

“HE <WARIAELE= WITH ATTRIEBUTEZ=X:
cOUHTER: [ETHTIC] INTESER = [l
TRELE=: [SDCL] cHAR = 17
KEvE [=REF] CHAR»
=v=TirAL: [FEARD] eEpopoLesmn 2= TRLUES

FROCEHD mMAIMs






TYPE
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TYPE DECLARATION

TYPE typeid = type;

M FIKED TYPES
o SCALAR
« STRUCTURED
+ POINTER

B> FIKRBLE TYPES
+ AOAPTABLE
» BOUND YARIANT RECORDS
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SCALAR TYPES

e INTEGER

e CHARACTER

e BOOLEAN

e SUBRANGE

e ORDINAL
IR
i
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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

‘“&/’
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TYPE <ORDIMAL

—OLOR = LRED
ROM=S_EOOLEAM
TYFE_FORPM =
DEVICE_TYFE

TYFE £ SUERANG
HOT_COLOR =
pIsk = DrEd4d

O
ORDINAL TYPE

» ORARMNGCE YELLOWKS

SREEM?®

= [vESs MATEEs MO

CNUMERICY SvMEOLICY

= (LF31Z2y cCr4S
MTEET s NTHBES) s

E OF ORDIHAL >

RED .. TELLOWS

-« DKES1Ts

Dk =Sdd s

ELUE? s

FOIMTERD! »

DSl S



]
+ERROFR
|
»ERREOF
ERROR»
U
U
i

FRTHAL
FRTHL

4-6
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DOXIE Y I OO O OO VI OO ON OO O OO OO X)

O L0 B Do P e e 0 00 = T O fe 0 0 e

Y]

SCALAR TYPE

MODULE EcéLﬁn_xunEM_Tvasi
FROGEAM mMaIMS

CTYRPE 4 ZUEBRAMGE
LETTER = A7 .. “&7»
ADDRE=SS = 0U1&) .. VFFFFFF1ED
REFISTER = Il .. T
INDExI = 0 .. 100

IMDE®E = — 20 .
LIMIT = 1,0 -

=il

[ Y 1 - l:‘E + _'::

(O

TYFE <€ ORDIMAL *

COLOR = (REDY QORAMGE: YELLOW: SREEMY ELUE! s

ROMS_EOQOLERM = LvESs MATEEs MO s
TYFE_FORM = (MUMERICY SvMEOLICY FOIMTER! S
DEVICE_TFE = LLFI1Zy cR4ES: meESdds mDeS1T

TYFE +« ZUERAMEE OF ORDIMAL >
HOT.COLOR = RED .. vELLOWS®
oISk = DeEdd .. DRS13S

VAR
RERIIESTE DISKS
EXECUTIVE_DECISION: ROMS_EQOLEFRMS
STRRTING_.CHARE! LETTERS
£ BESIM ZTHTEMEMTEZ
RERUEST = DrSdds
RERUEST 1= MTEETS

EXECUTIVE_DECISIAM 2= vVESS
EXECUTIVE_DECIZION 3= 03
STARTIMG_.CHRAR $= "S53

FROCEHD mMAIMs
MODEND scRLAR_IMDEX_TYFESS

LIMNE ERF COL TEST

ch VALUE OUT OF RAMEE.
a2 IMDECLARED IDEMTIFIER — 0.
=3 YaLUE OUT OF RAMSE.

MTEST S



STRUCTURED TYPES

o SET
e STRING
e ARRAY

e RECORD

4-7
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O
SET CONCEPTS

TYPE settypeid = SET OF type;

e REPRESENTATION

m" m2 m3 = aa

e MEMBERSHIP
e INITIALIZATION a

e ASSIGNMENT

C
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o o
SET TYP

TYPE {INITIALIZATION:

COLOR = (REDY ORAMNSEE TELLOKWY SREEMS
HOT_—OLOR = RED .. <“ELLOMSY
RAMSE = — 10 .. 10»
TYFPE <LZETZ
AR-CCESs = sET OF TH_PRPERDY M_WRITES HMH_Ex)s

RARINEOW = =T 0OF couaps
FLAME =
MZ_=ET = =T OF 1 .. 10
HUM_SET = =T OF - 5 ..
RLF_SET = =T OF "H” ..
RLSET = =T OF rRANGES

T OF HOT_COLORS

ELLIE? »



SET INITIALIZATION

O

oooann i
Qo0 2 MODULE =TRUCTURED_TYFES
nuaong 3
Qoo 4 THPE <CIMITIARLIZATIOMZ
XAV b COLOR = LREDY ORAMSEY VELLOWY SREEM® ELUED s
oa0an ) HOT_COLOR = RED .. vELLOWS
ooonoo v RAMsE = — 10 .. 103
bbb = '
ogn0n ] TYFE <ZETX
noannn 10 . AcCEsSs = zET OF (HM_READY H_WRITEs MN_EX!»
gooooon 11 RAIMEOW = sET OF couLoes
oooooa iz FLAME = T 0OF HOT-cCOLORS
Qooanng ] MZ_seET = se7 OF 1 .. 11
Oogoon 14 MUM_ZET = seT OF - 5 .. S
Quoonn 15 ALF_ZET = =zT OF “A° .. “Z»
ooooan 18 YALZET = =zZeT OF rAMGE?
Daanan 17
ooaoon 1= “WHE
goooon 13 Fs FLAME?»
oooono a0 M2 MZ_ZET = [4s S £l
oo 21 A: ALF_SeET = [J]3
Do =2z
aoooon o3 FROSEARM rMAIMs . ' o
oooonn =4 ) <j>
+ERREOR 25 F I= RED} ' . Y
+*ERROR> = F = 13
onogoo cr F 2= kFrLAmMeE [RED]
Qa0onn o=
+»ERROR»> o9 M ot= 13
ooooaa =0 H = Euz_zeTlls 7V 213
oo =1
+ERFORS 32 A 2= EaLF_zET[As E]}
Quooon I A/ s= SaLF_=eT["A s “EBE713
ooonnn 24 FROCEMD mmInMs
anagog 23 MODENMD sTRUCTURED._TYFES}
Y.l FEnssa ERROR LIZTIMNG - =TRLUCTURE
D.TYFE =T | Pyl 12123145, FRGE 1
. LIME ZEVERITY ERROR
0 2S5 ERROR INCOMPATIELE TYFES ARE MOT ASSISMAELE.
] & ERROR INCOMFATIELE TYFPEZ ARE NOT RESISHMAELE.
] % EEROE INCOMFATIELE TYFEZ APE MOT ASSISMARELE.
1] =2 ERROR TvFE OF ALUE ELEMENT DOES MOT AGREE WITH TRRGET TVF
E .
= 32 EERROR UnNDECLARED IDEMTIFIER — E.

G

4-10



ARRAY CONCEPTS

TYPE artypid = ARRAY [index type] OF type;

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

- 4-11
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ARRAY TYPE

TY'FE

IMDE: = 1 ..

TOKEMNS = LALFHAY MHUMERICY SFECIALY UMUSED) »

TvFICAL = ARPRAY L1 .. 101 OF I1HNTEGER:
MEMORY = ARPRAY LD . S035]1 0OF 0 .. S035,
—ope=s = ARPRAY LocHArR] OF ToOkeEM:S

FrU=s = parPrAC1 .. 101 0OF mMeEMORYS

ARRATY LAY .. 271 OF INTESERSs

TRAME =
CHARE = fARRAY LIMDEx] OF cCHAP
e0oL”m = PHCEED mReprAv [l .. 21 0OF EoOlLEARMS

0
<“r\



*ERRORS

N Fe 3 N0 e

=J T

—
Y U B BN &

00D =g 0T O e 0 T

DI I PO R

OO R Ry I RO DO DO O RORY BT O0 OO N X R OV OO O OO N O OO e

O e Y R RS W

ZEVERITY
ERROF
WARMIMG

ERROR
ERROR

EFRROR

MEMORY

T
il

IJIF H - 3

FROCEMD
MODEMD

- ARRAY TYPE

MODULE ARPRARY_TYFES

TYFE

INDEx = 1 .. &b
TOKENS = LRLFHAS
TYPIZA ArrAvY L1 ..
RAy [0 f93]1 OF 0 ..
rRRRAY LoHAR] OF TOREMES
ArreAY [1 .. 101 OF mMEMORY»
rrrA LR “2°1 0OF 0 .. 255
aRRRAY LINDEx] OF cHARS
FRCKED ARRAYw [1 21 OF eooLEARM:

MUMERICY SFECIALS LIMNUSEDD s
11] OF INTESER:

.. F035.
COneEs

FRUS =
TRANS

CHARS

EOOLRA

N

FFRUZs
EQOLA

: FARLEZE] »
TRAME =

TRIIEs FALZE>
ce OF 0]s

FEF 4 OF + Ja»

FROGEAM mMAIMs

= [3] 040007 2= 03
= 040001 [2] = 13
[ Q0001 == 103

o

I
|—; a8 as

=[F1 = “+-3
=[3] 1= “=%
R_E = e[Z]s
p_v = w[°27]s
R.Z 2= =[4]1+

MAIM

FARRARYT _TYFPE.

Y.l FEosEn ERROR LIZTIME - ARRAY_TYF
. 16:d4s 0. FRGE 1

ERROF

COMNSTERNT SUESCRIFT OUTSIDE IMDEX TYFE OF ARRAT.

ArRRAY REFEREMNCE=S MUsT L=E "] [7 1Ms=TEARD OF A —OMMA.

IINDECLARED IDEMTIFIER - H.

ZUESCRIFPT DOES MOT COMFORM TO IMDEX TYFE OF ARRRY.

LEFT FART OF ASSISHMENT STATEMEMT MUST EE & WARIAEBLE
OF _FUNCTIOM IDEMTIFIER. :

4-13
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STRING CONCEPTS

TYPE strtypeid = STRING (length);

e REPRESENTATION

C4/Co [C3 |Cyq| ------ Cn n = length

e SUBSTRING REFERENCE

e ASSIGNMENT RULES @



ST-t

TWFE
=SIMF
LI=T
—_-HR
CHRED
ME==

o)

STRING TYPE

STRIME
ARRAY L1

L1130

=01 0OF

CHRR?Y

FRCEED ArrAv[1 .. =201 OF cHAR

STRIME
ARRPRAY L1

101 0OF

ETRIMS>

C110 s



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

o)

MOODULE =STRIMS_TYFES
FROGEAM mMeIMs

TYFE
ZIMF
LIZT
CoFR
ZHRRD
MESZS

STRIMS t112.

arrAy [1 .. 201 OF cHAR»

FRCKED AreAr [l .. 201 OF cHAR»
STRIME LS00

pRRAv [l . 101 OF =ztRIims 11123

'i_‘
O I B [ e 1

-,

[ETATIC] =1ime 2= ° ELEWEHM 11 “»
ETRING LZts

THFAR

MESSS

#[11 3= “12345&7V22RE S
= [21 1) 2= “#73
= L3T C1ls 3y 3= AN

C I= = (10xs
= i4r i= i
= (Ss # 3 3= FOUR-S

FROCEMD tAIHs
MODEMD =STRIMGS_TWFE.
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RECORD CONCEPTS

TVPE id = RECORD fid, :type,....RECEND:

NONHOMOGENOUS COMPONENTS

RECORD TYPES
- TNYARIANT

- YARIANT

- BOUND YARIANT | :
- RDAPTABLE

/'é:‘ \\
s

“

INITIALIZATION

REFERENCE

PRCKING



RECORD TYPE

MODIUULE PECORD_TYFE:®
FROGEAM mMSIMs

TY'FE
CREDIT = RECORD
MAME: STRING L1001
RODDRS STRIMNS (310
STRTE: STRIMGE (2B
INCOME: [ .. SO0000

RATIMS: “HY .
RECENI ®

L —

YHEF
B CREDITS

L BEGIM ZTRHRTEMEMTZE= =*
F.RATIMNG = “H7s

B.MAME = ° FRXZCHL-= 73

- FEOCEMD mMAINs
MODEMD RECORD_TYFE?

4-19
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RECORD INITIALIZATION

MODULE “ARIAELE_INITIALIZATIONS

AR + RECORD IMITIRLISATION =
RS RECORD
RSES B .. B
MARRIED
SEx:® EOOLEFRMSY
DARATE=. PRECORD
DAve 1 .. Sl
MOMTH: 1 .. 12
TERR: U .. Sl
RECEMD |
RECEMD == [23» TELEs TRUEs [Zs

MODEHD “ARIARELE_IMNITIALITATIONS

e

)
NS

O



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?"

4-21



BOOK ()

NAME

STATUS

T SCORES [1]

SCORES [10]

O

4-22
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PACKED RECORD

T'PE

—o=T = FACEED rEcCcOPD

l"1F'l3._l:DST: l.l L ] .::'.'
INT_.':DE-'T= l.' CE ) ._".‘
ExT_CO=T: 0 .. S

RECEMD?»

I1pMT = PHCKED rECOPD
ITEM_MUMEER: IMNTEGERS
BT _ORDERED: IMNTESER?»

RECEND?»

pAaTA = PACKED arrAvy[1 .. 100]
REC1S IDMT»

RECC: COSTo»

RECEMD?

OF rECORD



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

MODULE wARIAMT _RECORD_TYFES
FROGEAM mMAaINs

COMET
MAXSIZE = <41

V]

S

TYPE
SHARAFE = (TRIAMSLEY FPRARALLELOGRAMY SOUARED »
SIDE_RAMGE = 1 .. MAXSIZES

e ANGLE = - 130 .. 1303

NI e e ST IR B (5 R | Y ORI N

14 TYPE ¢ WARIANT RECORD 3

15 FISURE = RECORD

15 Wy

iv vi SIDE_RAMNGE:?

13 CHEE =: =mmee OF
13 STRIAMSLES

c il ZIDE? SIDE_RAMSES
21 Als

22 RES AMSLES

=2 =FARALLELOSRAM=
=4 SHEMW: AMGSLES
25 =1

=) SE: SIDE_RRAMGES
= =SSRURRES

P24 EDSES SIDE_RAMNGES
o CARZEMD

31 RECEMNID

=1

a2 MNARRE

33 [of]

e ) R: FIGURES

=5

a6 EEGIN

a7 D.x == S00%

as B.v == B0

o B.= 1= SEUARPES

34 f.EDSE 2= S0s

41

4 R.Z = TRIANGLE}
43 R.SIDE = 224

44 EMD

45

BT FROCEHD mMAINs

-4

MODEMD .
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POINTER CONCEPTS

‘TYPE ptrtypeid = /\ type

POINTER TO TYPE
LIFETIME
REFERENCE/DEREFERENCE
ASSIGNMENT
APPLICATIONS

— LINKED LIST
— TABLE OF POINTERS

TN



'POINTER REFERENCE

FHITHHL D PormTER_ TWEE s

PETGEAN maoes

oL AT

TPHLETEY T DEMED s DIRPEHMNGE s WELLDLIG s
T mooEmpEREELS DL L. AU OF DL

O ol | Bl 1

N = ORED
H 1 i: ------ .‘r §

i gy
gore e e
¢ B 7
preeen T4 T % g
2 LLod 2T EFRIGE s
e e sy e os
H ol e I
. oL
Tk B
P b 35 :
R

FEOCEMD mAazes
FILDEHD pPOIMNTER..TWRE S
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ARRAY OF POINTERS

S

O



YA

O | @)

ARRAY OF POINTERS

MODULE HRRHT_DF_PDINTEéES

TYFE |
=TARTS = FHCEKED rECORD

HAMES STRIMS (200

ARSES 1 .. 1000

MARRIEDL»

SEx* EOOLEFAHN
RECEMI s

Y HE |
FOIMTER_ARRAY: ARPRAY L1 .. 10007

MODEMD s

I
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LINK-LIST

/

/




POINTER EXAMPLE

PIOITHILE Lipe_LI=Ts

LAFILLIES ¥

prerEn 2

FECE I

LiFE

CoF RECD

IMTEDGEF s

R g

FIRZTE LImei= MIL:

L EMEMT =

FIITMTER:

.
L]

POIMNTER
POIMNTER
FOIMTER™

T peemtr I
¥ .:.}"._.'x 8

ELEFMEMNT

FIRST . WUALLE 5 &

< IEREFEREMCE THE PLOIMTEF:
FEFEREMCE THE LINFED RECORI.

AL rrE ELEMEMT CTO O THE T
4 OF THE LIST -

P= TELEMEMT:
UFLLIE = 3%

TR a= FIRST:

FOIMTEFR

i= FIRST®

FREOCEMD mAin:

MODEMD Lok

LIST?

TE.¢®
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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

5-1



OPERATOR PRECEDENCE

NOT

MULTIPLYING
* ,/

DIV, MOD
AND

SIGN OPERATORS
+, -

ADDING
+, -

OR

XOR

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

IN

»



O

MULTIPLYING OPERATORS

OPERATOR OPERATION | OPERANDS RESULT |
* INTEGER INTEGER
multiplication
REAL, LONGREAL ! REAL, LONGREAL
set intersection SET 1 SET
N
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 ExFRESSIOMES

WHE

IMTESER I
IMTEGER == &

>
=T+ IMTEGSER:

EOOLEAM = TRLES
EOOLEAM 2= FHLZES
EQOLERM

DO R
L ] ] L 1] an

E

P RERAL = 7. 0Us
s REAL = 2,0

% u® %
t 1
- H
o .

1]
I
r

E

FREROGREAM MATHS :

LMULTIRLYING OFERATORE X

T 2= = o« vao o414

= = = DIY w2 £ 32 2

z := x MOD 5 £ 1 %

TZT I= wwx o # van Lo14.0

3 += Bl AMD B2y £ FALZE =
E: == gl AMD Bls £ TEUE >

FROCEMD mMAIt

MODEMD ExFRES=sIQMNS

AN
o/



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
]
OR 1logical “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-—————————-—-—--———————r-——————-——l———————-—l
| l | LEFT | RIGHT | |
|_ OPERATOR | OPERATION _| OPERAND | OPEB_A_N_Q' RESULT |
| < ! - less than | SCALAR =SCALAR | BOOLEAN |
| <= |- less thanor | { = }
: : equal to { I }_ I
qualto 4 L |

I > I greater than | STRING (n) :STRING (n) | BOOLEAN !
} >= = greater than l S(k) | CHAR }BOOLEAN I
! | orequalto | CHAR l's(k) | BOOLEAN !

|

= = I equal to = l = :
I | | ' | !
:-i>_ _______ f_rfl.sclu_a.l.t.?___z_ ________ =_ _______ _=___+____=
LN | set membership | SCALAR | SET | BOOLEAN !
== B EEmEEE— — HE— b |
| |

= }- identity | sET | SET | BOOLEAN |
I <> different i : I ;
} <= I- is contained in = [ { I
| >= |- contains | : i g
r ————————— —-+————————— +———————— T———————- be—————— I
I = l- equal to { = l =
} <> : not equal to = RECORD | RECORD :BOOLEAN I
| | A R S !
| I

} | | POINTER | POINTER | BOOLEAN |
B s o s s s o T — T S S — S G W . S S G ST S S — —— T — S — " — — — —— — e o —— —— —— e——



RELATIONAL O

MODULE ExFREZZI0OMNZS

AHE

: INTEGER := 7»
¥ : IMTEGER i= &
EZ : EOOLEAM »
E4 : EOOLEAM »

—H CHHARE 2= M7
- ZTRIMGECEY 2= “LMMH
F 2 “=2TREIMNGO=) s {)

FROGEAM MAIM:
+ FELATIONARL OFERATOR: =

Bz 2= & <= %« TFHLEES
E=Z 2= CH = "M s TTRUE
B4 2= CH <x Z_iZ2s +FARLZES
Ed 2= S_¢3% » “H s TTRLE >

EZ == F = MILS | STRIJE
FROCEMD MAIMS

MODEMD ExPRE=ZI0OME O



EXPRESSIONS

s,

1] s,
T =

L .
[ I

[

.
L

I| I l".l

Y I S

+

.
(RS

P

r-J

TELE

S

HHII

—H
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FROCEHD MAI
MODEND =ET_

OPERATIONS ON SETS

MODULE =ET_AZEIGHMEMTS
FROGEAM FMARIMNS

TY'FE

B = ZET OF 0 .. 5s

WHE

ZETR:=  E»

ZETE:  E»

=ETLC: Es

EOO: EOOLERMS.

THEEE: [ZTRTICIIMTEGER == =5

£ OFERRTIOM= OM ZETE

ZETE == EEL0s1s2]5 - T 122
ZETE + FELOx1+d475% L0s1s2adl
ZETE +» ZETCSH Tl
S IM ZETHs TFRLEZE:
ZETAH = ZETCH TFRLZEX

ZETLC
=ETH
EOO
EOO
EOO
EOO
EOO
=ETE
=ETE.
ZETE
=ETE
=ETH

SETA <» SETCS {TRUEZ:
SETA <= SETCS {TRUEZ
ZETA >
SETC - ZETHS 147
SETA - ZETCS L%

—-%E [+ CRLULLY

e 1]

—

ek
REIGHMEMT.

I
i

ZETC TFRLEZED

-ZETHs Toada S0

=ETH + FELTHREEI Y {0 1sZ»32



STRUCTURED STATEMENTS

e SEQUENTIAL
BEGIN

e REPETITIVE
WHILE
REPEAT
FOR

e STRUCTURED STATEMENTS
MAY HAVE LABELS

511



- 5-12

BEGIN STATEMENT

e USED TO GROUP STATEMENTS

e MAY HAVE A LABEL

BEGIN

statement
list

END

)
N



WHILE STATEMENT

WHILE
false
| DO | true
statement
- list
WHILEND
Y

5-13



WHILE

MODULE HHILE_STHTEMENTi

FROGEAM MAIM

WHE
I1: IMTESEPR?®
Al ARRARY LD .. 9971 0OF eoOLEAM?
I == Iis -
MHILE m[1]. = TEUE DO a
I 5= 1 + 1=

WHILEMID =

FROCEMD rAItas
MODEMD MHILE_STARTEMEMT.

NOTE: A has not been initialized.
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REPEAT STATEMENT

REPEAT

statement
list

UNTIL

false

true

5-15
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REPEAT

MODIULE REFERT_STRTEMEMTS

FROGERM rMAaIrs
YAFR
=2 IMTESERS»
s IMTESER?»
STR: =TBIMS L1003

~~
N/

q s
m
"U s =
m i
LY I ] ] I|
W n -

A o
+

U

LMHTIL =m0

‘u e

FROCEMD rmAzMs
MODEMDr REFERT_STRTEMEMT.

NOTE: STR has not been initialized.




FOR STATEMENT

I FOR

TEMP:=initial
value

LIMIT:=final
value

FOREND

control
-variable:=
TEMP

statement
list

TEMP:=
succ or pred
of TEMP

5-17



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_&3
FROGERM rMAIrs
£ COUNT CHRRACTERS DOWM 3
AR
A2 ARRAY LAY .. 271 OF 1HMTESER:?
FOR . := “Z2° DOWHTO “M- DO
A LWl 3
FOREMD
FROCEMID:

MOLEMI

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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CONTROL STATEMENTS

. IF
e CASE
e CYCLE
e EXIT

e Procedure Call

e RETURN

5-21
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IF STATEMENT

if
list

ELSEIF

elseif
list |

ELSEIF]

elseif
list n

else
list

IFEND v



O

IF

TF @ o= 5 THEM
FLEEIF ®m > 20 THEHM
FLEE

n i

IFEMI:E
FEOCEMD mAzrs
MODEMD tFr_ _=TRTEMEMT:

NOTE: A AND B have not been initialized.
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U
CASE STATEMENT

CASE variable OF

list
:b:
list
. BN
. ',
n yes =Nn=
list
ELSE ’
else
list

I‘CASEND



CASE (integer)

MODULE cRSE_STATEMENT?

FROGEAM mMAIMN:

L' [ B ] S L

w3 IMTESERS

L] ]
]
i
g 1)

w3z .
===
v = + -y
T : = » :
=4=
¢ B= 2 » + ia
—_
o —
v o a= » + = » + Sa
w 2= 1Il»

FEOZCEMD mMmAIMs
MODEMND cRE=E_=TATEMENT?®

5-25



CASE (ordinal)

MODLULE CHSE_S#HTEMENTB
FREOGEARM mMARIMS

TYFE

—OLOR = LREDY “EL?® ELII
"W HE

Ms: IMTESER?®

: COLOR:®
B s= ELI»
CH=E o OF
=RED=

Moo= 3T
=ERN=

M 2= BB
=ELL=

M a= — SF9;

CH=ZEMDSs

FREOCEMD MAIMs
MODEND cREE_STRTEMENT?S

SR Y

O




CASE (subrange)

HDDULE CRASE_STATEMEMTS

FREOGEAM MAIMs

= IMNTESERH»
I: IMNTESER:®

= oo .. - 1=
I := = * »
ELZE
I := 2 # = + 3Z»

CHZEMD

FROCEMD MAING
MODEMD cCARZE_STATEMEMTS
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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

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

e Exits to the successor of the named procedure
or function

(:}
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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
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O
PROCEDURES

DEFINITION

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

CALL
Name (actual parameters);

PARAMETERS ~
Read-Only | v
Read-Write (VAR)

ATTRIBUTES
PROCEDURE [attribute] name (params);

POINTER TO PROCEDURE




GLOBAL VARIABLES

MODULE GLOBARL_FARRAMZS
YHRE  Is JsKSINTEGERS

FROCEDURE HIDs
K. == 1 + Js
FROCEMD RDLs

FROCEDURE =UEs
k. s= 1 = s
PROCEND ZUEs

PROGERHAM MHIMS»
| =
o = -
IF I<.1 THEM ARIDD
ELZE ZUE
IFEMD =
PROCEND MARIMs

a8 ‘&8

-] ¥

R}

MODEND GLOBARL_FPARRAM:



-9

PASSED PARAMETERS

MODULE PR=ZED_FRRHMETERXS
FROCEDURE ADD ¢ YAE L:INTEGERS
= M + Hs
FEOCEND HDDs

MsH: INTEGER

FEOCEDURE =UE <= T:INTEGERs “YAE E: INTEGEE

s= = = Ts

PROCEND SUES

FROGEAM CHLLERS
YHE Is. dsk:INTEGERS
I : —- .

= T
g

Jd = ex |
IF I<Jd THEH RHDDYC EsIs.d 33
ELZE ZUEC Isdsk 35

IFEMD;
PROCENMD CRLLERS
MODEMD PASZED_PARAMETERS

R
o/

a..
-~

S
..'
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PROCEDURE PARAMETERS

O

- ' A
S &
s > 3
\" o N
O O O
$ K &
S & &
S K ~
s /&) §F /4§
G Q 24 &
CALL BY reference GOOD POOR AVERAGE GOOD
CALL BY value POOR GOOD AVERAGE GOOD
GLOBAL VARIABLE BEST WORST BEST BEST




PARAMETERS O

0 MODULE FreamRAMETERSS
0
Xl
]
]
0

1]
i

FROCEDURE couMT (WAR H_gF_CcHARR: 11 .. S08
STRINS_TO_SEARCH: =TRIMG LE05 s
FIRST.cCH: 1 .. 2
SERACH_LEMSTHE: 1 .. S0
SEARCH_CHI CHARD A

P QN LR B s W | [ OO Y (Y

11 YRR

11 i0 1: 1 .. 208

11 11

11 c N_OF_CHAR 3= 113

25 ] FOF 1 t= FIRsTocH TO FIRST_.CH + SERRCH_LEMNETH — 1 DO

14 IF sTRIMS.TO_SEARRCH LI} <> SEARCH.CH THEM
15 M_OF _CHAR 1= MN_OF_CHAR + 13

1& ELZE

i7 FETURMS

13 IFEMDS

19 FOREMDS

=1 FROCEND coumTs M&/’

LU R R TR ) R TS | ) Y S X

Lol ie¥ Be¥ Bl N | O IR | N W N
n

ce
e FROGEAM MAIMS
24 '
25 AR
& =i CRARD: STRINMNG LSl
= 27 Is
&1 =] J: 1 .. 20
el a3 e I .. Sl
61 20 THE CHARS
&1 21 , :
&l 32 L AZZUME THAT THE CARD <20 CHARACTERIZ: 2
&1 23 4+ HAZ BEEM REARD INTO THE “ARIAEBLE CARD
a1 =4 :
&1 a5 COUNT UK CARDs 1s S0s “+723%
&1 36
&1 a7
a1 38
T 39 1 1= 145
3 410 J = 3%
T 41 cH oI= 7 %
o 42 COUMT Oks CRARDY Is Js CHIG
101 4.3 FROCEMD mAIms
101 44 MODEMD PRRAMETERSS




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

6-7



| O
FUNCTION CALL

CMODULE usE FUMCT IOoME

FLIMCTION =M xs
LI INTEGERY | IMTEGERS
ELIM P b wa

FUNCEMT =ums

FEOGERM creLer:

\\
J

lfA
k‘{-

= sl
B 3 e seves o
TE" o agoe, " ", coune T 3
Foaum d@Es mr om0 THEM
SRR L
T EE

IFEMI:
FEOCEHD CRLLEFR:
MODEMD UsE _FUMNCTIONS

6-8



NESTED PROCEDURES

MODULE MESTED_FROCES
FROCEDURE COMPUTE:?
l."l H R

FROCEDURE TE=Ts ——+
I..’l H E :
L ZTATEMENTE |
PROCENMD TEZTS ——+

L ZTRATEMENT: >
FROCEND COMPUTES

FROGEAM MARIMNs
€ DECLREARTIOME: >
L ZTRTEMENT:= 2

COMPLUTES
£ ZTATEMENT:= >

PROCEND MAING
MODEND MESTED_PROCE:

I
|
W em GHew MPWNS @IS WeME WIws Wl am W ms +

I
|
+

$ - - - - ¢
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RECURSIVE FUNCTION

FMODULE rECURESIVE_FLUMETI

FUMHCTION FPAcT SMmE IHTEGERS

FECURSIVE FRCTORIBL
ST T & o Bl B B

IF m » 1 THEHM
FRACT = om ¥ FROT
FLSE
FRECT i= 1
IFEMD:
FUMCEMTD FROTS

i

oels
]

FEOGEAM maIr:

LIFF
i
VFELLLIES S IMTEGEFR

IF m o»= 0 THEM
LFLLLIED |
IFEMT
FPROCEMD mAIns

MODEMD EECURSIVE_FUMCTION?

=OFFELT LM

ard

L

IMTEDGEFR

un

{)

v



(i}

MODULE rRECURSIVE_PRDOC

FEOCEDURE fToz 4 iMTEGER TO STRING

MEI IMTEGEFR:

v L}
|

a

]

—yp

v

MoI= b
ELZE
moa= o

IFEMDE
IF m »= 10 THEH

pagpeasesd T -+

s (I) := $CHAR (m MOD 18 + SINTEGER (‘8'));

FEOCEHD zTo=s

FEOGEAM CcRLLEER:

LIFE

R CHARD O .. Zis
STR: STRING (200

FUME IMNTEGEFR?

N e H

ITOS WHUM: STR: H_CHAFR! S

FEOCEMD cRLLER:
MODEMD rRECURSIVE_PROCE

CE
feta” o

RECURSIVE PROCEDURE
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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

6-12
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PROCEDURE POINTERS

ALLOWS CALLS TO PROCEDURES BY
POINTER (proc_ptr Aj)

CAN BE PASSED AS PARAMETERS

POINTS TO OUTER LEVEL PROCEDURES
ONLY

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

- 6-13
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POINTERS TO PROCEDURES

MODULE FOIMTER_TO_FROCEDLURE?®

FROCEDUREE [=EEF]
FROCEDLURE [=REF]
FROCEDURE L[=FEF1]

FROCEDURE C[<EEF1]

FEREOGEAM s

TY'FE
F = AarrAv L1 .

YHE
15 1 .. S

O

ERRFROR P! “FROCEDLURE)?
S
ES

. 21 0OF “FROCEDURES

JUMF_TRELE: F1

©+ IMITIRLIZE TRHELE =

JuUMF_TRELEL1] 3
 JuMFP_TRELE[Z]1 :
JurF_TRELELZ] @

+ FEEFEREMCE THE THELE :

I == 5

JuUMP_TARELELI] ™5

ERROR LJUMF_TRELE[I] s

FROCEMD ms
MODEND



O POINTER TO PROCEDURE

MODLILE sHOW:
YAR

FROC_FTRS! “FROCEDURE LFA»
EX IMNTESER!S

FROCEDURE [SFREF] TE=T1 lxtAls
TILALS INTESER! S

FROCEDURE [#FREF] TeEsTEZ (FTR! “FROCEDURE "C» Dl INTESERS»

e
M: IMTEGER.S

FROGRAM MeTHd

VAR
sl s
(:N MHE: INTESERS
tl 2= SR
MHES i = TS

FROC_FTR 1= “TE=ZTI1?

FROC_ETR™ UMrls MrcH s
TESTS C"TESTLsy mrls MuSH
FROCEMD te1r48

MODEMD =mOws

6-15"
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[4
STANDARD
PROCEDURES
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SUCC G
PRED )

SCHAR

sREAL

sLONGREAL ¢t

sINTEGER

CONVERSION

Returns the successor of f
Returns the predecessor of {

Returns the character represented

by integer §

Returns real representation of the

integer or longreal {.

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
STRINGREP(S, l, P1, st "'!-pnv)

s = result string
1= result length

pi = concatenation element

TYPE RESULT Pi SPECIFICATION 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 b6 TRUE,FALSE | exp:length val:5 L
string cC... exp:length valin L
pointer Q) exp:length valn:i#(r) @ R @
reat Ao Pr| B n.nn...Etnnn | exp:length vakn+t4 @ R
-reapiw%w ¢r1 B nann..Dinnav exp:lengthzﬁ val:nsi=m +4 R
Fxeo fowr B nunn CXp! len ! FracT Nove R

® machine dependent
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STRINGREP EXAMPLE-1

SOURCE

HDDHLE SEED
TY OZET GLIEZT = OFF» 77
*CALLT FRIOTYF
$TRLLS LSZOFEM
*CALLTS LEZCLOS
*CALLS LETFUT
*TALLD LSIGET
TT OREZET ¥V
TWFE
COLOR = (RED ORAMGEY YELLOWS SREEMY ELUIES »
A_MoBLFEHA = A7 L. M
MoARRAY = AarRrAy [l .. 101 oF s=TRIMs (10033
‘...' H f-'-‘
QuTs
IMHE FILES

LEMETHS I
IMNITIAL:

IMTESER 1= 11

HNTESERY
IMTESER

FItALe
COMTRAOL._LOOFE: IMTESER = 1
IMT_ALE IMNTESER:

HEX_t*ALT IMNTESER 1= = UIC18)s
FLOAT.FT_IAALE REALS

FIMED_FT_ AL REALS

MESZREES

EIS_MESSRSE:

CHAR_LVALE! CHRR 2= T a
SUERAMGSE_WALED A_M_ALFHA 5= 07,
EQOL_“AL! EQOLERM = TRLE.
CoLorR_ALEY COLORS
FROSEAM MaTrs

LE#gren CauTs TOUTRUT s guLD#y QuUuTRUTHs mSISies )
LE#FUT CguTs TIZTART OF JOE s
FLOAT_FT_AL = 123.456% )
FIXED_FT_AL 1= — 12.34548%
IMTowAL 2= 253
COLOR_AL 2= ORAMGES

L COMYERT TO ZTRIMG REPFREZEMTATION
ZTRIMSREF ‘mezzAse [1]sy LEMETH: IMT_LALIA
ETERIMGREF frMezzAacseE [S]s LEMSTHY IMT_owsALd 108 01E2 08
ZTRIMGREFR ifmMeszzase [3]1y LEMSTHY HEX_ALIS
‘TFIHHFEF iMEssAsE [4]1s LEMGETHY HEx_waLd 103 #01ep s
SZTRIMGREF (MeszaseE [S]ls LEMNSTH: CHAR_LALYS
ITRIHGREF imeszzmce [Els LEMGTHY SUEBRANMNSE_LYAL) S
ITRIMGREF imezzace [(Fly LENSTHr EBEOOL_ALNS
ZTRIMGREF 'messasa {212 LEMGTHs FLOAT_FT_rALE 10033
IZTRIMGREF (meEzzmse [Fls LEMETHY FIXED_ T = R
ZTRIMGREF 'MEEEHSE [10]y LEMSTHs COLOR_ALDS

MoARRRAY Y
ETRIMS

e 1




STRINGREP EXAMPLE-2

© OUTPUT THE ZTRINGE ZEPARATELY
LE#puT CouTs TETRINGE OUTFUTTED ZEFPARATELY 2§

FOR comTeoL_toar = ImMiTiAl 10O FImme 0O
LEEFUT COuTy MESSASE [ComTROL.LOarl: i
FOREMDS

L COMWERT AMD COMCATEMATE &

ETRIMGREF (BEIS_MESSASEY LEMSTHs IMT_L'ALY INT_L'ALS
HEx_wAaLks 108 #0180y CHAR_ALY SUERAMNGE_IYALS
10y FIxED_FT_wALE 2! Zy COLOR_LALYS

L OQUTPUT . THE COMCATEMATEDR ZTRIMG
LEdruT CauTs TCOMCATEMATED ZTRIMG JUTRUTTED S
LE#FUT LOUTY BIS_MESSAGEDS

LEdeuT CouTs TEMD OF JOE» 5§
LEHCLOSE (OUTs ASISHNS
FROCEMD mMAIMs
MODEHD =zee.

OUTPUT

<ZEELREMCOMP ZF=TEZT4 CYVECCMHM

- SEMERATIMG COMFILE FILE COMPILE
* EMD, SEMCAMF COMFPILE «<- EBAZE
SEEERLCYBIL COC

* COMPILIMG COMPILE

* eMD CYEBIL COMFILE -» LIEZTIMG. LGB0
STEZLLIMELTO CYEBCLIE

L EMD LIMKLITFD LEOE

~LEOER .

ZTART OJF JOE

STRIMGEZ QUTFUTTED ZEFARATELY

=

P
VO |

[

HCATEMRTED =TRIMG OUTFUTTED

EMD OF JOE
LSOE.

7-6
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O

10 #0180y HEx_IYAL

EQQL ALY FLOATLFT
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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 == UFFERYALUE iséﬁxmﬂ DOWHTO LOWERWYALUE fseaims: 00O
%DEEHD;
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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
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ADAPTABLE ARRAY O

MODULE  exis
TYPE
adaptarray = array [#] OF intedenrs

PROCEDURE sauare.it (VAR data 't -adaptarravy)s
AR

index ! 'intedersy

F0R index = LOWERBOUND(data) TO UPPERBOUND{data) DO
datalindexl 1= datalindex] # datalindex]:
FOREND?Y

PRCCEND sauare.its

PROGRAM ‘mains
VAR

vecterl ! ARRAY[L[~-2S .. 501 OF inteder,
vectorZ ¢ ARRAYL! ..100] OF inteders

€ FILL ARRAYS WITH VALUES ?

square_it(vectori)s

square_it(vector2)s

PROCEND ‘mains

MODEND - ext3






o  AMPTABE RECORD o

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

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

NBLANKS := 0:
f—'—FOR POSITION := 1 TO STRLENGTHCINREC.Y) DO
< — IF INREC.Y(POSITION) = * * THEN —
NBLANKS := NBLANKS + 1: S
e | FEND 2
FOREND :

PROCEND BLANKCOUNT:

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

PROCEND CALLER:



O ADAPTABLE STRING

MODULE ARDAFTAELE_STRIMS

TYFE
AETRIMSE = STRIMS

FREOCEDUFE ©®BELAMK_COUMT YIM_STR:

YHE MNELAMKS: IMNTESER)

YHE
FOSITIOM: IMNTESERS

HMELFAMHES 5= [ls
FOFR FoszTION :
IF 1r_=TR

(} MELAMKS
: IFEMIDS
FOREMD;

i
-
-

FROZEMD BLAMK_COUMTS
PRDEEHM CALLERS

‘Ii'l H E:

= STRIMGE L1001
L: IMTESER?
= 1= “HE CD EF 37s
ELAMNK _ZOUMT LSy L3

FROCEMD cARLLERS

MODEMD ADAFTARELE_STRIMSS

c

DR -

ARESTRIMS?

= 1 TO ZTELEHSETH YrimM_=TR2
FOSITIOM. S

HELAMKE=

7-11 -



STORAGE ALLOCATION

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

e ADAPTABLE STORAGE
HEAP
SEQUENCE
ARRAY
STRING
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 wsER_HERFS
FROCEDURE [=DCL] =m@E CCARRDE: STRIMES LSE01 s
YRR ME 1l .. Sl
F: “STRIMS [ # 113

TYFE
—IH = HERF CREP 100 OF =TRImMs CS003s

“HF
COMFRESSED_IMARSES: [<REF] CIHs
/f'\
ZHAYE THE IDHFPEZZED ZTRIMGE CCRREIDN s
IM THE HERPFP

WMHILE —Aarp tmr = 7 1100
Moo= — 1w

WHILEMDS

ARLLOCATE Fs

IF P < MIL THEM
F™ &= CARRD tls MHia3

IFEMIDs |

FROCEMIDS
MODEMD

[l IM COMFRE=SEZED_IMRGESS

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



SUBSTRUCTURE POINTERS

MODIILE sUuesTRUCTURE_FOIMTER?®

T4

L

E

I
T

A = arerRA Ll .. 2] OF 1HTESER:

FREOCEDURE =pumsPRE_IT
e ‘ | QW
FROCEMIDS -

. LFT TIMTESER.D s

FROGRHEM

Il

ol “HH
IHTEHEF’!

ALLOCATE O
o [1] = Zs

SEUHHE-IT‘éﬂmhfljﬁ;
FREOZCEMD ris
MODEMI

7-20



STORAGE ALLOCATION
(SEQUENCES)

TYPE seqtypid = SEQ (REP exp OF type);

NN
i

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
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SEQUENCE

MODULE seauencesy

TYPE

aseq = SEQ@ (REP 10 OF inteder)s

VAR

seastorade € ‘aseqs
Pseq ‘* “asex,

Pt “inteder,

valuye ¢ 0 ,. 10 = Q3

rPROGRAM s3:

¢ PLACE ‘VALUES IN SEQSTORAGE 3

" pcea 1= “geqstorades
RESET pPseas
NEXT ‘p-IN-psea?
WHILE p > NIL DO
value = valuye + 13
P~ 2= values
NEXT P IN pPsesas
WHILEND;:

‘{ "RETRIEVE VALUES FROM SEQSTORAGE

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

{ PROCESS VALUE )
{ P~ REFERS TO INTEGER VALUE
NEXT ' 'IN Pseas
WHILEND:
PROCEND :s5-

MODEND sequences?

¥



STORAGE ALLOCATION
(PUSH)

STACK FRAME

HEADER

AUTOMATIC
VARIABLES

e o e - - ———_— s —— e - S W G G G —— - — - ————

VARIABLES

PUSH ptr;

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

e SPACE IS FREED WHEN THE
PROCEDURE RETURNS.
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PUSH

MOLDLILE PusHY
FROGFEHM rMaIrs
FROCELDUFE &>

FREOCEDURFE = d@s
FROZCEMD =

!“‘! H F
Fi TIMNTESER?

FUEH Fa
IF » <+ HIL THEHN
Fos= dEics
@ LN A
EL=E
FETLURMS
IFEMI

FREOCEMD &
FREOCEMD mMAIRS
MO

TIMTESERY »

@



ADAPTABLE RECORD

MODULE ALLOCATE_ADARFTRELE_RECORID

TYFE
RECZ = RECORD
KEvS 1 .o 1000
FFME STRIMS + # 1a
RECEMI*

YHE
FOIMTER_TRELE: mPrrRAv L1 .. 1DDDJ OF “mrECS

FEOCEDUREE [ICL] =ACE_STRIME (S STRIMS 0 # 1

@ kel .. 10000
YWHE
Fi RECS

ALLOCATE F
Fre KEY =5
FoabAb 2=
FOIMTER_TRELE [K] :

FREOCEMD =AWE_STRIMGS

MOLDEMD

CETRLEMNGTH <=21s

= F»
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ALLOCATING ADAPTABLE TYPES ()

MODULE FI=ER=?
FROGFEAM &
WHE
_A_HERF: THEHRF © # 1.

F_F_

F_A_STRIMS: TSTRIMS
F »
F_R_SERUEMZ-E: TZEN o #» 23

F_I® TIMTESER:»
Fo—H: TCHARS

ARLLOCATE F ARPAr s [1 .. 20]a
H M

)
-
- -

F_R_RRRAY" [ 1]

ALLOCATE F_A_STRIMS: [110]s
F_Nm_STRIMS “EEELEELEEEEL A

ARRATE TAarrAY L * 1 OF I1IMTESER:
S

ALLOCATE FoA_HERF: [[REF 1000 OF 1nTEsERIDS

FEZET F_ AF 8
HLLDFHTE F_I IM F_A_HER/RF?
F_1™ 1= 183

ARLLOCATE FoARr_sSeEpuernceE: [[FREF 1000 OF

FEZET F_A_SERUENCES
ME & T F_i_H IH F_A_SERLUEMCE?
F_LH .= -“ 3

FREOZEMD:
MODEML»

7-26
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"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 VARIABLES.

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



O

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

O

P
N/



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

FT = RECORD { FILE TRBLE >
FT-NAME: ZTRING (7> s
FT_TYPE: (BIsDIsLGsFR)s
FT_ACCESSES: INTEGER:»
FT_UZERS: 0..100s
FT_P_IOREG: ~IOREG
FT_DI3K: BOOLERN

TYPE

RECEND3
59 48 36 24 12
¢« | e c c, c
Ce ' -G,
ty
number of  accesses
users
pointer
€]
l




CY 170 DATA REPRESENTATION

| PACKED

TYPE :
FT = PRCKED RECORD { FILE THBLE >

FT_NAME: STRING(7>»
FT_-TYPE: (BIsDIsLG+PR>»
FT_RCCESEES: INTEGER»
FT_USERS: 0..100»
FT_P_IORER: ~IORERs .
FT_DISK: BOOLERN

RECENDS
59 _ 48 36 24 12 0
¢ | e | e Cs Cs
Cs I (o |ty
number of accesses
users, pointer d

BEST CASE

TYPE £ 170 BEST >
FT = PRCKED RECORD { FILE TRBLE =
FT_NRAME: STRING (7 »
FT_-TYPE: <BI+DIs>LGsPR)»
FT_USERS: 0..100»
FT_DISK: BOOLERN:
FT_UNUSED: 0 .. 255
FT_P_IOREG: ~IOREQs
FT-ACCESSES: INTEGER

RECENDS -
59 48 36 24 12 0
c, l B Cs G C,
Ce I (o ty| users unused pointer
number of accésses

8-5



CELL

e CELL DATA TYPE
e POINTER TO CELL

e APPLICATIONS
— INPUT/OUTPUT PROCEDURES
— AVOID TYPE CHECKING

~COPF BUZER.CELL_EXRMPLE
MODULE As

PROGRAM CELL_EXAMPLES ‘h;}

VAR
PTR: ~CELL»
INT: ~INTEGER»
STRING_1: [STRTICI STRING (8> := “MNOPGRET»
CHRARACTER_1: CHAR»
C: CELL>»
I: INTEGERS

PTR == ~STRING_1%
CHARACTER_1 := PTR”™ <4)5
PTR == “STRING_1 (425

:= PTR™S
CHRARACTER_1 == PTR~S

PTR 2= INTs
INT = PTRS {ONLY IF PTR CONTRINS ADDR OF AN INTEGER)

O

[ ]

c
c

Is
C
FALEES
CHARRCTER_13

PROCEND CELL_EXAMFLES
MODEND RS



ALIAS
€Y 17D
ALLOWS “NON-CYBIL* IDENTIFIERS
nOCL/ZRREF RELATED

ERRNPLES

MODULE TEST ALIAS '5SYS.123°;

PROCEDURE SORT ALIAS 'SRTMRGS' [HREF]
{ VAR X: STRING (%)) ;

- VAR

DEVICE_ALLOCATION_TABLE ALIAS 'DAT':

[®DCL] SET OF #..999;
PROCEND SORT;

MODULE TEST



MACHINE-DEPENDENT
FUNCTION

e FUNCTION

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

&

W/
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#SIZE

PROGEAM meINs

COMET

FUNCTION

MODULE vARIAMT _RECORD_TYFE?

MARXSIZE = 40958

TYFE
SHRFE =
SIDE_RAMNGE =
AMGLE = -

CTRIANGLEY

130

FRRALLELOGR&M
1 ee MAXSIZES
ee 12028

TYFE &£ “RARIAMT RECORD
Fisurpe = EOUMD mecoern

)
We SIDE_RAMNGES
CREZ s: =HAFrE OF

EDGES
CHZEMD
RECEMDS

l.“l H

=1
ES: IMTESERY

p ] Phlm L
‘n'nuc

.
~-Fi! TFIGURES
EESIN
ALLOCATE O_F:
=1 = @IIZE
nLLnraTE R_F:
= #IIZE

EHD

FROCEMI mmINs
MODEND.

SEIDE_RANGSES

[spuapel

LER_F NS

[reimMsLED S

CR_F™13

SOIRRED »



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) ™
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 !



S

INPUT/OUTPUT
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FILE STRUCTURE

LEGIBLE/PRINT
(o] (o] o]]0) o 0|0|0 0|0|0
L L LiR L L{R|F L|R|F

r o

BOI

=
NS

BINARY/DIRECT

nOMm
nom .
mom
DOMm
mom

BOI

1 il

-



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



WRITE LEGIBLE FILE

7 I OMODULE WRITE_LEGIELES

1 i
9 3 TYFE

FrLe = “CELLs

S

i1 = FILE_STATUSE = (MEWH#: OLD#?
i ) FILE_MODE = (IinMPUT#: OutPuT#s COMCURREHTED s
a 7 FILE-EMCODIMG = (ASCIIGSGHs AsCIIAISH: REcIIH?»
0 = FILE-MARE = “oATA#: sor#: EoFd: sozdss
a o FILELPOSITION = (FIRSTH: AsisH: LASTE! S
1 i COMST :
a i1 FRETURME = LASZTH:
a ig TYFE
i i3 FILE_DISPOSITION = FIRSTH .. BETURMH#S
a 14 L 1.E. (FiEsTH: AsIicsH#r RETURHE? T
0 15 FEOCEDURFE [HFEF] Lo#oreEn
a 16 (AR LEGIEBLE_FILE ! FILES
i iv FILE.HAME @ STRIMG %33
0 g EZTATUE | FILE_STATLSI
i 13 MODE &+ FILE.MODE?
i =h FOSITION § FILE_POSITICOMYZ
i =1 FROCEDURE [HREF] Lo#cLo=e
a o i LEGIELE.FILE | FILE}
a R DISPOSITION | FILE-DISPOSITION! 3
a o FEOCEDURE [HFEF] L#euT
i =25 i LEGIELE_FILE & FILE?
CE LIME : STRIMG o#aas
=7
=2 PROGEAM Af

AR
OuT: FILE:

¥ TR IR B B e R v Y i)

LS#0OFEM (OUT *OUTFUT? « OLD# OUTPUT# ASTSHD &
LE#PUT COUT. *STRET OF JOE*X:

LE#PUT (OUT. *EMD OF JOE*> 8
LS#CLOSE ‘OUT» ASTSH 3

Cod G Ced Ced G ed 6] Q) G TS T

=,

R N R S B e e

FROCEHD A3

o0 C0 0 0 e Gl P s om0 o0

(LN R SR S B S VIR

':“«l

e

MODEMD

I
[}

46,



'PARTIAL WRITE

MODILE WRITE_LESIELES

Y ORET CLIET = OFF» 77
*CRLL FHIOTYF
*CARLL LGZOFPEN

".'l F’ R
QuT?: FILEs
=arrAaTs [ETRTICZ] meeAv[1 ..

15 1 .. S
= STRING (100
L: IMTESERS

Ls#greENM fouTes “OUTPUT s ogLDits
LF#FUT CauTts “ZTART OF JOE- 23
FOrR 1 := 1 TO S LO
ZTRIMGREF (=s Ls =prpav (1125
LEHFUTFARRT ‘OuTy FALZEs =23
FOREHDS
LEHWEOL COuTH S

Ls#PpUT fouTs YEMD OF J0OE-» 3
LSHCLOSE YOUTy ASISHI3

PROCEMD A5

MODEMD

9-3
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.




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




READ LEGIBLE

MODULE RERD_LESIELE?

FREOGFEAM ES

i\
0
e
n

-1

-l

TP OZET GLIST :
*CRLL FEIOTYF
*-ARLL LSZIOFEM
*CALL :
*CALL
*TALL
77 REZ

r
]

r
]

I HH
=3 IDoa N
1 mr

r+4n

]

mm
—H

WA
s 1 .. =il
HZCHARS: IMTESERS®
EOL: EOOLESM»
MARK S FILE_MARK S
STR: STRIMS =Sl
IMFUT: FILES

LSH#OFEM LIMFLLTr “IMHFUT s OLDis IMFLTIE

LSHEET UIMFUTSY MHCHARSs =STRI
FHMARK UIMFUTY MARKI

MHILE d=Tvr 1> <& 273 AMD CHMARFK = DATH:D

© FEOCE=Z IMPUT ZTEIMG X

LEHSET CIMFUTY HMCHARSY ZTRI
F3MARK CIMFUTSY MERED S

WHILEMDS

P -
ard n

1t}

LS#CLOSE CIMFUTY ASI

FROCEND =3 :
MODEMD
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READ PARTIAL LINE

LG#GETPART
F#MARK

Process
. First
Part

false
EOL

“true

LG#GETPART

Process
Next
Part
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PARTIAL READ

MODULE RERD_LESIELES ' ﬂ:)
FROGERM E-

TP ZET CLIZT == OFF» 77
*CRLL FEIOTYF

*CARLL LSZIOFEMN

*CHLL LEZTCLO=S

*-HRLL LEISET

*CRLL LSISETF

*TRLL FIMARE

Y OREZET YT

WHE
18 1 o, Sl
HIZHARZ: IMTECEPR»
EQOL: EQOLEFAMS
MARK: FILE_MFARK:
STR: STRIMG LS
IMFIUT: FILES ’

HZHARRS §= 103 A N
LEHOFEM LIMFUTy “IMFUT s OuLDits IMFUTHY ASISHa N
LEHSETFART (IMFLUTs EOLY MIHARIY TR
FiIMABE CIMFUTY MARKS S
WHILE mAark = pAaTaA: DO
FOR 1 2= 1 TO mcocHAarz LO
LOFROCEZEZ ZTR. OIx
FOREMIs
WHILE HOT eou IO _
LEHSETFART LIMFUT: EOLs MHCHAPRIZ» =STR) S
FOR 1 2= 1 TO wmcHAr= DO
+ FPROCEZEZ ZTROINZ
FOREMD
WHILEMDS
+ FROCEZE AMOTHER LIME =
LSHSETFART LIMFUTY EOLY HMHIHARSs STR! S
F#MARKE LIMFUTY MARPKD 3
WHILEMD
LEHCLOSE LIMFILTY RS IS

FROCEMD =3
MODEMD
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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)

KEY

OPERATION XFER LENGTH
returned to supplied
PUT ouT program
supplied b supplied
returned to returned
GET IN program
. supplied by returned
GETDIR IN program
LOCATE none supplied by N/A
program

9-15
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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

O



© 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
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COMPILE TIME
FACILITIES

10-1



SES. CYBIL OPTIONS

I = Source file (COMPILE]

L = Output file [LISTINGI

Suppress source (ff)

| ‘e
2
B = Binary file [L(0] / 7]
| CH
CHK = Nil pointer reference (ﬁ) , range (),
DQ(,‘A,/L‘!’
subscripts (§), none (@ [HHSJW
4 Vg any (leccad ’\‘°~Cr (T
L0 = Full listing - B, §, R )
(»\\
Generated code ([}, @g}))
Meﬂ
Attributes (), (/‘JWe
N
List fatal diagnostics only (), ¢

Cross reference list (R or RAJ,

Source (), a— DeMMNT

Use listing pragmats if |ISTERT is (N

and L[] = ¥
W] el (.,ouw&““”

SH™

0= /Symbol Table P~ "7
Debugging Statements (US)/

Full Debug ([



CYBFORM
(before)

ASCII
SEATCH
SGET: FOR
~COPY: FOR:

module for_statewment;
prograr main;
const
initiasl=l,
final=100;

var
(:) wiinteger,

xtinteger,
atarraylinitiale«50) of integers
xt=jnitiel;
for wt= jnitial to final do
xt=x+l;
alw] = alw] +x3;
forend;
procend main;
modend for_statement;
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10-4

CYBFORM
(after) O

/SES.CYEFORM FOR

b EMD CYEBFORM FOF
/RELIIND FOF

SREWINDs FOR.

/COPYs FOR

MODULE for_statement;
PROGRAM main;
CONST

initiat = 1,
final = 100;

£
N/

VAR
Wi integer,
x: integer, Y
a2 srray [initisl ¢ 507 of Integer;

x = {nitial;
FOR w 3= jnitial TO final DN
x = x ¢ 13
o (u] t= g [(wl + x3
FOREND;
PROCEND mains
MODEND for_statement;



wEZ.CPBRIL FOR
*

\ *
(::} REMIMOsLIEZTIMG

FREWIMDs LIZTIMG.,

COMPILIMG
EMD CYEBIL

STOPY s LIZETING

120URCE LIETIMG OF

.0 =21z «
1 i
i c
I =
0 4
11 S

1 =
10 v
i ] =
10 3

10 11
14 11
10 1z
11 1z
1in 14

15 15
15 1&
= 17
a0 iz
233 13

FOr —>

- LO=F

LIZTIMGs L3O

FOR_EZTATEMEMT
12-30-31

MODULE FORLSTATEMEMTS

FROGFEAM ps 18

COHET
IMITIAL = 1»
FimAae = 1005

e IMTESER
#i IMTESERS

At ARRAEAY LIMITIAL

w 8= IMITIAL
FOR W 2= 1MI
w A= w4+ is
A [kl 3= A [kl +

FOREMDS

FROCEMD rma1rs
20 MODEMD FORL_STATEMENMTS

seee MO DIAGHOETICE

HO=

4:09 PM FHRizE

.- Sl aF IMTESERS

TiAaw TO Frimac 0O

CYBRILSCC
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1.0 2133 « ! 12-20-81 43 0% FM FPRGE ¢

1CROZE REFEREMCEE OF FOR_STRTEMEMNT ' HO= CHBILSCF
e 0

IDEMTIF[ER=mmmmmmmm e e DEF INEDl—==—=—==———————— REFEREMCES
aM LIME

A 12 17-M 17
FIMAL v 15
IMITIAL ) 12 14

15

IO
—
e

MS IR

¥ 10 13 17z

11 141 18.M

0 ++¢ FEFEREMCE AEBBREWIRTIOME @ M=rmapiFvs A=AT
TRIEBUTEs ZFsUESCRIFTs I=1-0 ReEFs F=READr W=HWRITEr FSFARAMETER
EOI EMCOUMHTERETD.

é
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1ATTRIEBUTE LIZT FOF FOR_STATEMEMT MO . CYEBILACE

‘::b 1.0 2123 ¢ a 1&8<230-31 303 FM FAGE 1
IDEMHTIFIER ——=———m e e e e LEFIMED==——- ZIZE unIT—--TYWFE=-——==—===_ OCATIO
M==ELOCHK~--HEZT--CONMTARIMED am DECLARED IM-=——=———- ATTRIEBUTES
O LIMNE . ZEC-+OF
F LEWEL : )
& 12 S0 woer  EZTRUCTURE AUTO+T
z 1 mAIn
AERAY
FIrAL v ] COMETAMT
c 1 mMAIHM
IMITIAL & i COMZTAMT
z 1 mA1nM
AT £ ] FROCEDURE
1 0
b i0 1 worn WARIAELE AHUATO+S
z 1 mMAIM
IMTEGER
11 . 1 waoen WARIAELE ALUTO+E
s 1 mMAIn
INTEGER
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LOADER MAP

STIFIF : PRRT
HAF: FRRET.
*E_.L;uk1,H CHECLI

[ |;:'l

BE

b=y

LORT MAP - FOE_ZTA

Sao0leo0z. 19018035,

FLA TF THE LOAD i
LkA+1 OF THE LORD 50T

HMEITTEM 7O FILE LOER

TEAMZFER ADDRESS Sl=MATIH 121

FEOGREAM EHTEY FOIMTS FOR_ZTH iz

FEOGEAM AHD BLOCE ASSIGHMENTS.

ZLOCE ADDRESE LEMGTH FILE IRTE
COMMENTS )

FOR_STH 111 3T LED SO0~ 02
150 44 UL-CYBOLIE  To008-24

EWITE
£33 UL-CYEBCLIE S
EXCEPTION + DETHT”
! gig =27 -
FHSCHL - RUHTINE - _H'TIHLI“E FRO™
E=MAMA T8

11
F MR- PROLOG

__‘._.

[}
= ®
TZE °

FH=ETEE e

PRECAL—F =

- con SL-SYELIE  TRO11-E5

oA 13 SL-SYSLIE 79011023
. eUCESEOR.

Lozl 5513 40 Sl -SYE A11025
eSS EYSTEM RERUEST. e
CRULWTO 5553 17 SL-S%3

=553 "311025
WRITE OME WORD.

L odl R SEC
& TABLE mMOUVES

EMD LIMKLTO LGOE

O

CHEER LOADEE 1.5

FROCSSE

CYEBIL

COMPRS

USSR

EIQM FPHSS
COMPASE
COMPARSS
COMPRES

CCOMDE Z1600E CM STORRSE USED

LVER LEVEL H

LUER

)

a3}

e

LEVEL H

S0E



O

ABORT DUMP

SLGEOE

i- CYEIL POST MOETEM PREOCESZOR

- HEORT AT =13 STHCE= Tl
~ CF AROET FEOM 135
~ SUBSCREIFTEAMGE EEE

- EeCHAMGE FRCEAGE

OF:

I ACID ELI] MLII
o TETE GOO000o0000a000a000aa
i TEOS i GOOO0oooooanoooonlse=
& Tavl TE01 QO0Oooonooooooooonan
= TEOT SET A o00000onoooonooonne=
el i -1 0000000000000 ooanng
) ol o B T
£ i cadl. i oEsd 200001 0Z0001325
7 TEROT 71 GLO22420000000000000
- LA MEST CcAMD STACE TLIMFS
HEZ =THCEFREAME

ol

I
LRl

IFTEAMGE EREROE

) e T T

KRN e

AN

I
TS
oy e

O
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S~ZEZLCNEBIL FOR CC
»* COMPILIMG FO
» EMD CYEIL

SREWMIMDLIZTIMG
EREWMIMOSLIZTIMG.
SCOPY s LIZTINMG

1Z0URCE LIZTING

K ¢ 3

aF

1a {n]
10
i
10
10
10

1a
i1
10
10
i
1
11
11

[ I N T

DY RN R IR )

—_
g = o

10 1700000

Fiio0oal

a1 o00n

it
m

13

OBJECT CODE

LO=0
F
FOR - LIZTIMGs LiGO

FOR_STATEMENT

121831
IULE FOR_STATEMEMTS
FROSRAM MAaIHE

CONET

IHITIAL = 1
FIimaL = 1003

i INTESER
s IMTESERS

Al AReRY [INITIAL ..
1= IMITIALS

44

le+

FROZEMHD mMAazrs

L&
L.c

X

20 MODEMD

fe00n

FOR_STATEMEMTS

++ee 0 DIAGHOZTICE

EOI EWMCOUMTERED.

10-10

1324 FM

A1
ZEBET
ZB&
JF
SEQ
MO

FRGE 1

Sl goF INTEGERS

EO+57
]

]

Ea+10
ES+EDND
E1+E
et
Bo+100
wl=¥&

“ls1d
Ed+0

EZ+EQ
#“1+E1D
ES+5T7
EV+0
BN+

L L P E e

LR 2R SR 3R B

F_1 E_10
CIL#FRI
CIL#EZPE
R_Q
R_z
o2 R
F_2H R_1
F_1l R_0O

RS

R
Rl
]

R_0

o0 LS
R0 R_O

[
v et T L

-

R_0 R_1
R R_1

(Y

A
|

-



COMPILE TIME
STATEMENTS

VARIABLES
? VAR varid:boolean:=exp ?

?varid:=exp ?

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

]
0
]
]
0
]
]
]
1
]
]

I3

]

0
11t
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

QLY R RS % RN | N OO Y] vrl;l -

DN I S O (T

YOS ) )

b bd o b et By e Fod Tos o o o D fo

1
=
=9
<)
-
4
1S

-

MODULE come_TIMES
TYPE
REC = RECORD
KET? STRING (o)a»
P TuNIT
RECEND?»
LMNIT = RECORD
AMOUNTS IMNTEGERY
REZENDS
YWHR
c170As pogLeAn = FALZES
c1l70e: epogLeAn = TRUES
cl7lc: epogeeEAn 3= FARALIZIETS

T=lV¥ A =

TRUET

‘an

FROGRAM TEST_COMP_TIMES

v LI LY

1000] oF secy

tE e

AR
A ARRRA
e STRIMG
LO=? CuUMITS

PROCEDURE
Fr
VAR PL:

EFROCEDURE
Pl
YRR L

FROCEDURE
Fre
VHER PLs

TIF 1V i0E
E_FROC
TIFEMDS
*IF z170A
AR_FROC
TELZE
c_FRQaC
FIFEMDS

[#REF] m_Pprac iFrA:
STRING & ® 13
TLINITY R

ARERPA YT

[XREF] E_FfmROcC ‘Fra: APRAY
STRIMS L ® 13

TUMITS S

[REF] c_.FrRac ‘Fm: ARRAT

STRIMG § ® 13
TLIMITY S

AMD c170c THEN

Uge me LOZHS

AN

Casy Koy

HMOT =1Vie THENM
Lach s

Cae ey LOCH?

FROCEND rEST-chP-TIQsi
MODEMD camp_TImMES

[ » 1 JF

L « 1 OF

[ «1 OF

RECY

RECY

RECSY

O

AN

/



LAYOUT CONTROL

?? keyword : = value ??

e SOURCE LAYOUT

LEFT (1)
RIGHT (79)

e LISTING LAYOUT
EJECT
SPACING (1)
~ SKIP
 NEWTITLE: =*...

TITLE: = ...
OLDTITLE

e MAINTENANCE

COMPILE
NOCOMPILE
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TITLES | O

CHRILSCC Lo Teaviz SOURCE LISTIMNG - LIiMeLIsT
o i-0z 1S5145: 25 FRGEE i
i ?7 TITLE = *LinkeEn Li=zT FrocEsz=zpr® 77
i T LEFT = 1a RIGHT 1= 732 77

HD?ULE LLIMK _LISTH

TYFE

o g7 i) G 0§

i LIMe = TREC:

g o BEC = RECORD

i o VALLIEY IMTEGEFR:
a i ATRL L IHKE

i i FECEHD

] 4

a i FIRSTE Lime = MIL:
o] i

] e ] T e
.'f
gL

2T MEMTITLE = * Maprm Looe * 27
0 17T EJECT T

CHBILSCES i a 7Ravis SOURCE LISTIMG — Lrme_LisT

] Pl ';E L‘.l ) N
LimkED =7 FPrROCESZSOR C/\\
MR LDDP NS

FROGRAM ma1rs

0 o

¥

S

FROCEHD marm:
T OLITITLE &7
HEWTITLE = * Moo ELemenT ToO LIst® 77
* EJECT T

Fid G Do Do Foees e

(2 IR B e

Lo fosebe e s
e

CYEILS 1.0 73a71ig SOUECE LISTIMG - LrmkolI=T
_J—Ui—UE 151451 25 FHRIGE 3
Limeen Li=Tt PrROcCEz=OR
Ano ELemenTt to LisT

27 PFROCEDURE mnm (P2 LIk i

) [

FROCEMD mRoo:
21 HMODEMD:

0 i beh ek feeds ke
i3 Tl
ben)

Pt Tol et bt ot gt

CYZILSCO wi.o 707is COMPILATION SUMMARY — LrimkoLisT
A-01-0z 1514525 FHGE 1

Z1 LIMESZ COMFPILED.

HO COMFILATION ERRORS.
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3 ST Y (A h' [ry}

1% DHFLE LI TIHH
» MHOYER
TITLE 1

1]

140

10

10

1 i‘l

11
1= DhﬁiE LI =T It
HOwE M

st

g
l'r‘lutl"lu—t

- =

140
10
1y
10
1H

1d
1% DﬂhiE LI T I
3 MO

HEWTITLE 1
10

C u

1n

10
1
1
1z DhriE L1ET
hn

R [ gYH 1 NN

m""-—u-u—u- s k-

TITLE

A

SN N 15 §

=
1
1
1
1
1
1

=
[t
=
=4
fuct
=
=
=
=
=
o

i
1
I
i
£
i

Tig

;T

o]
F‘hl

120 E L

—
ITH
——

-

4

TITLE &
HEMTITLE ¢

1ii J
14 S

§1
10 o
10 =
1|| ._'EI
14 =12

1% DHF‘E LI =T I
. MHLWEME

d
-

TITLE &
HEMTITLE =
HEWTITLE

0

[ el LN R

-
£ o fa 2S00

EF 1U9'

EXAMPLES OF NEWTITLEa

TITLE.

OLDTITLE & EJECT

EModues
10 13222

ZET LIQ1VTT
D“LE =TI

FROGFAM MAINS o

TY TITLE “TITLE 1t F%F

TY EJECT ¥

oF RMOOLS

BER 10 193¢

11300 AM

OF
ER
7 OWx 7%
t‘

11200 A

TVFE o i .
IMTRRAMNGE = 0 .. 18

TY OLDTITLE 7
TV OEJELT YV
OF FMGGGe

ER 10 15%zc 11200 AM

TYFE o
A = IMTERERS

; 1
77 S
GE s

I
- HEWTLTLE ==
MEEF 10 E

11800 H

TYFE o

O o= INHTEGERS
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TOGGLES

7? control (toggle: = (N/O0FF) 77

+ TOGGLE CONTROL
SET
PUSH
POP
RESET =

TN vk

o LISTING TOGGLES

LIST produce listing (JI)
LISTO0BY list object code (JFP)
LISTCTS list compile time pragmats (Jf[)
LISTERT command control of listing;

" controlled by =X (OFF)
LISTALL union of all listing toggles

+ CHECKING TOGGLES

CHKRNG check range (JI

- CHKSUB check subscripts (JI)
CHENIL check pointer dereference (Jf[)
CHKTAG check variant record tags (i)
CHKALL
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TOGGLES

- ZET ¢LI=ST := OM» LISTOEJ == OM>

 PUSH (LIST := OFF» 7

FOF ¥

REZET» ZET ¢CHESUE == OFF» 77

By

O



TOGGLES

O

SSES.CYEIL FOR CC

# COMFILIMG FOR

# EWMD CYEIL FOR —-» LISTIMG: L0

SEESLRINELITD CwECLIE

# EHD LIMELTS L=0E8

SLGOE

L=0%.

SREWIMDLISTIMG

FREWMIMDLISTIMG.,

SCOPWs LISTIHG

1 CHEILSCO Lo TROTIE SOURCE LISTING — FOR_STHETEMEMT
SO-01-03 =e 330l FARGE 1

MODULE FOR_ETRATEMEMT?

TOSET JCHESUE s= OFF2 77

i T

o
i

a

FROGEAM mAIM:

coMsT
IMITIAL = ls
FripAL = 1040z

ey

P RN S BN B B Y

LIAR

i IMTEGEFR:

i IMTEGEFR::

ArRFEAY [IMITIAL .. 201 OF IMTEGEFR:

oooie frade forsds frade fronde fonke fuosds oo e e
Pan()

P e

O

.

b O U0 e ) i e
et}

Tild T8 Fi0l b bbb oo b foube poode fode fote e

£

i

ia woi= IMITIALG

15 FOR w = mrTIme 7O FrrnAe 20
15 = - + 1E..

= k=) A fwl =@ [wl + =i

=3 i FOREMHT:

S 1 FREOCEHD mAIn:

= = MODEHD FUE_;THTEMEMT§

1 CHEBRILSTC .o 79071
SO-01-03 R N ] FHI
0 o LIMEZ COMFILED.
MO COMFILATION ERERORSZ.
EO0I EMCOUMTERED.

& COMPILATION SUMMARY — FOR_STRTEMENT
=E H
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O
CYBIL

INTERACTIVE DEBUGGER

VARIATION OF CID

REFERENCES CYBIL
VARIABLE NAMES
LINE NUMBERS
MODULES
PROCEDURES

SCL-LIKE COMMAND STRUCTURE s

CAPABILITIES

BREAKPOINTS

TRAPS

DEBUGGER PROCEDURES
VARIABLE CONTROL

MEMORY AND REGISTER CONTROL
TRACEBACK



AN

G e A TO DA TR TOTO

fu

RRR KA W |
NS N I OO w R Nl 1 S

[ S IS I W TR S

S|

o bk bk ot e ke ks ok 7

D

o

)

Do)

L

P}

Lo R R v W e

D}

(18]

o

ey

A )

XS BTN BN N S

e

o

RS

od
S N AT I N I Y

R

R

2J T LI B G T e

0

CC O O on G G il B

B IR B SN R

[y ]

o i

b O T g ) DO e

[xx

FLE bob bt o ok ook ok ok ook ok o
o

]

Dol

wodad O e g T e

SQA/SQB

MODULE =g\

COMST

MIip = L
AR = 33

TYFE
ToARREAY = AREAY [MIM .. mAa=] oF

SET <LIST == 0OFF: 77
T RESET 7

FEOCEDURE L
UAR =@! T_AREAW) 1

FROGERM mAzt:

LIFR
ZASE! T_AREAYs
SEUARE: T_AEEFAY:
I MIM .. PR
OuT: FILE®

LEHOPEH (OuT: TouTPuTs orDds puTteuTE
LGEPUT COUT: TSTERT OF PROGEAM™ 13

FORE 1 := mim TO mAx D0
zAsE [1] i= 13

FOREMDS

ZRUARER C(EASEs SEUARRE) ?

Lo#puT touT: EMn oF FrOGrRAM® 23

LGECLOSE ‘OuT: Asis#r i

FROCEHD mAIHS

MODEMD =zpRA3s

MODULE =pEs

COMST

mir = 13
MR = 2%

TYFE

T_ARFAY = ARFAY [MIM .. mMAx] OF INTEGER:?

FROCEDLRE [DCL] spuRRER (B! T_ARRAWS

AR =@: T_RRFRAW!

zm [al
FOREMT:
FROCEMD =zouRrER:
MODEMD =mEs

SREF Y spuRrER (m! T_ARRAW!



SAMPLE-—1

SIES. GEMCOMP SF=ER CWECCMN ‘
# GEMERATIMG COMPILE FILE COMPILE
# EMD GEMCOMF COMRPILE <—- EBRSE
SIZES.CHEIL IFCOMPILE CC DFET
# COMPILIMG COMFILE
= EMT CYEIL COMPILE —» LISTIMG: L0
SEES. LIMKITI CYEBCLIE DEERUG
# CHID LIMKLITO LGOE 2222207
STEELIG: O
FOERLNG OH.
SLGOE

FRroCAL- INTERRCTIVE DEERUG

#ipREH - LIME 428 HOT ESECUTHELE - LIME 4% WILL ZE USED
0K = wes
T s pEspE L=17 Ci oou uARSJE: PRP CE

IM COLLECT MODE

EMT COLLECT

™5
Dz

A
\/

P #L = LIME=dEs #p o#2 = MODULE=:=RE LIME=1Y
Y ZAVEE DFA
T oo BASE

SERFOF - MO FROSRAM UARIABLE EBASE

T MODULE=S2E LIME=1T
T oo BASE MESOA
_ﬁERPDE - MO FEOGEAM UARIAELE EBARSE

o 7y
B

T e 4 - - = - - - = s 3 - - 4 4 g o - - 4
E=1 02 3F 04 S8 7 = S O S A A = DT 515 =5 17
P i T o her] g Pncy PP Parier DT on’ T -
o Pl 8 fifuon [t it 3 it i Pl T = i
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SAMPLE—2

7 GO
d=2:2
¥R 42, AT MODULE=S0ER LIME=1LT

Bl s
Jd =3

MODULE=Z0F LIMNE=1¥

H a i i a a0 '} i 3] 0 a1 by ERETRE ot L e =
15209615208 373358997 09263371 0 2088 &R Doms
=
=
2 Z o4 5o Fogo09 i i1 iz i3 14 15 i 17 i 1w i
o o2 o84 2% o2e 272z 2% 30
E=C
HWILL EZE CLEREETD
LIME=1%
4009 16 25 e 49 4 31 100 izl 144 189 19e 2R ZEE
o4 Zel 1 441 434 527 576 e2S &Ve T2 Tad adi 300

=THET OF PROGEAM

Etiz oF FProorRm

2T #17. EMD IM HMODULE LFP#CLOZ OFFSET o020
T omUIT '

GEZUE TERMIMATED

S EAVE » BEFA
SEFAVE  LEOE=SELEO
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SAMPLE—3

EESZ LIk ITI spocn JE*Ub CYWECLIE
e EHID LIMELTO LGOR: 22735207
fGETﬁzpﬂ
DEEUG [OH
:3 Elh=s OH.
SLGOE
FRZCHL- IMTERRCTIUE DEBUG
7 READ FEEPA
FCMI - 0 5B LIME=42% ¥ SMARM - LIME 42 HOT EXECUTAELE - LIME <% HILL
BE USED
O 7 wes

L IME=43; ¥E #2 = MODULE=S0ER LIME=IT

COLLECT MODE

ET TWRERWRITE LRRSEASE
':" CE

LH' !DLLFF_

T oz L=hd of oCTE oCE
COLLECT MODE

EMD COLLECT

N ,.' 'r‘l

MO TRAPE

LINE=4%, % 42 = MODULE=S0R LINE=17. B #3 = LIME=S54 \_J

BT %1 = LIME=49
5B LINE=49 COLLECTS

5T TYFE= WRITE LARIAELE=EASE]
IE,
T OER OME

I+ COLLECT MODE

oy

oLy BASE:  CE
oD COLLECT

= [OHE
T oE PR=0OME

o1 = OME

ZF FEOCEDIURE= OME:

T} UARIAELE=1I:

Ty URRIARELE=EAZE::

CES
!

IMTEFFFET MODE TURMED OH
2T #1. WRITE IMTO BRSE IM LIME =2
? FEHﬂ CIHE

EE = 1 1 TN S O A 1 Y Tt

30 o0 0 o0 o0 0 S ‘:}

|l'| fed
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SAMPLE—4

[
fia

#T %1, WRITE IMTO BASE IM LIME

g}

#1: WREITE IMTO EASE IM LIME S

T EERD OME

I=x
BREE =1 02 2 4 0% & 09 4 0 4 9 o999 9% 909 o0 oa o094
LN 5 R 1 A T A 1 )

P CLERAR_IMTERPEET
T GO

= %éa AT FMODULE=S0R LIME=LT

R oSl
7

HO TRAPS

.HFER CALLED FROM MODULE =Z0R LIHE 54 <(FROC MATIH:
IM MAIM FROGEAM - TRERCE COMPLETED®
? CHECHPOINT FSSER0H

TEFRULTS = MODULE <02 PROC SOUARRER
T onEi mimAe

DEFRULTES = MODULE S0 FPROC SOUAREER Z EREREFOINTS MO TEAPS

i FROCEIURES: LHETD OFF » IMTERFEET [OFF - out orTIons = I W E
ASILIRREY CLEARR .

TELG, » S S SH=ERSC, SH=5TST, SE=MMST LF#CLO=

Lo#EOPEM: LGHEPUT S Sld=HAFA SH=ETESE Sl=STIM Sld=MEE . Sl=C AL
CUASE1E . CLIAZCEd FeIOCLS F=100FPM. FHAIOCOR s SH=EREH

Sl=CHET CHMIMITS Sl=CHFR . SH=CHF B Sl=CHMEF » Shi=MMEF

FHIOEEE: FREE&OFEHs ZUTISFM SH=IEE. Sl=EREFM . EYFRZS. Sk=5TEM
Sl=CHMIE LF#LED. SHTIMEE, ZUTIARETs ZUTICFOs SUTHM=ZE, SUTrMEE0
SH=STRS . SUTHIZE ZUTHSZD ZCLMIZE, ZUTIDCI ZUTIDCF

ZCLITAF, UCLORD. CFLL. IO CFLL 552 CFRU.HTO
T BEUIT

DERLUG TERMIMATED

SEAVE 3 SECH
FILE TOO LOMZ: AT augalzi.
SDEF ITHE » SRECHELCH
SCORY : SERECH: SRCHECH
E0T EMCOUMTERED.

SATTACH: SECHEDH
SODEEUG: RESUME : SRCHEDH
FRZCAL-» IMNTERARCTIVE DEERUG RESTAETED
IEEUG IMTEEMAL ERFRDCE.
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O
SET BREAKPOINT

SET_BREAKPOINT | SB

Address Expression
* line | 1
entrypoint | e
location | loc
module | m
overiay | 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 I1=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 | ovl = overlay number (n,n)
module | m = module name

SAVE_BREAKPOINT | SAVEB

file | f = file_name
Scope Expression

b

offset

overlay

module

CLEAR_BREAKPOINT | CB

Scope Expression
b

offset

overlay

module

EXAMPLES

DB b=2

SAVEB f=sqbp b=(1,2)

CB m=sqgb

‘ llfg
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SET TRAPS

SET_TRAP | ST

OVERLAY

END

ABORT

INTERRUPT

INSTRUCTION

RJ

XJ

JUMP

READ

WRITE

default is entire program)

line_numbers

absolute_addresses

relative to module (\
name

overlay name (n,n)
module name

proc | p CYBIL procedure name
collect | ¢ Start Procedure _
Procedure commands separated by semi-colons or EOLs
collect_end | ce - End Procedure

trap_type | t

Scope Expression
line | |
location | loc
offset | o
variable | var

overlay | ovl

module | m

o~

EXAMPLES
ST t=jump I1=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
overlay
module
proc

EXAMPLES
DT type=jump
SAVET f=sqtr t=3
CT t=3
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'CLEAR_PROCEDURE | CP | -

DEBUGGER PROCEDURES .

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

procedure | pr

EXAMPLES

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

SP pr=two CV var=#vl value=#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

var = 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

numlocs
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=1v=2100(8)
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SEQUENCE COMMANDS

PAUSE | PA

MESSAGE | ME ‘text’

GO address=n

SKIPIF | Sv1op v2

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 ¢

SKIPIF j=20; GO

MESSAGE fj is too large’

READ filé=SQPR; READ pr=two; ec

O



o INTERACTIVE COMMANDS

EXECUTE | EXEC

Address Expression

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 -
CLEAR_AUXILIARY | CAUX

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

DISPLAY_STATUS | DS

CHANGE_DEFAULTS | CD

moduie = name
proc = name

overlay = (n,n) O
i#
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ASCIl| CHARACTER SET
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HEX

NAME

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

ASCIl CHARACTER SET

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( 22)
CHR( 23)
CHR( 24)
CHR( 25)
CHR( 26)
CHR( 27)
CHR( 28)
CHR( 29)

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

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
0B
oC
oD
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D

Z2Z2Z2<XK<K<KXKZ<KXK<KZZZ2Z2Z2<K<KXKKZ22<K2Z2<KZ2Z22Z2<2Z22 =2

2222222222222 2<X<222222222Z2<22Z2 0O

0]

-



O

NAME

RS
us
SP
EX
DQ
PS
DS
PER
AMP
RAP

—IGTMMOUOm>

VALUE

CHR( 30)
CHR( 31)
CHR( 32)
CHR( 33)
CHR( 34)
CHR( 35)
CHR( 36)
CHR( 37)
CHR( 38)
CHR( 39)
CHR(4m
CHR( 41)
CHR( 42)
CHR( 43)
CHR( 44)
CHR( 45)
CHR( 46)
CHR( 47)
CHR( 48)
CHR( 49)
CHR( 50)
CHR( 51)
CHR( 52)
CHR( 53)
CHR( 54)
CHR( 55)
CHR(S&
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

L LLLLLLLLLLLLLLL L L L LLLLLLLLLL < ZZ B

XL LLLLLLLLLLLLL L L L L L L L L L LLLLLLLLLLL<LZZZ O

—IOTMMUOW>PR >V nA- ..

A S~ -mo\ofﬁ:u:

+

OO NOGOADWN O~
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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(108)
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
6B
6C
6D
6E
6F
70
71

72
73
74
75

XL L L LL LKL L << < B

L LLLLLLLLLLLLL L L L LLLLLLL L L L L L L << < O

>»— - —~N<XXS<CHOITIOUVOZZIrXc O
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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 ASCII GRAPHICS

HEX

76
77
78
79
7A
7B
7C
7D
7E
7F
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MODULE
7T OTET

1/0 EXAMPLES

ZEES
CLIEZT 2= JFFY 77

O

*CALLC F¥IOTYR
*CALLC LSIOFENM
$CALLC LEICLOS
$CALLC LETFUT

$CALLE LEISET

7T REIET 77

YAR
QuiTs
IMHME FILES
LEMSTHS IMNTESERS
YRALIJES IMTESERS
MEZSASE:! STRIMGE LS8

FROGEAM rMaTrMs

5t

LEsgreM CguTs TOUTRUT s oOLDpits OUTFUTHS /SIS
LE#FuT fguTe “ZTART OF JOEB-»5

HARLUE $= 3453
ZTRIMGREF (MESSASEs LEMSTHY WALUE! S

LESFUT (OUTr MESSASE!S
LEHrUT CguTe “EMD OF JOE 23

LEHCLOSE UOUTy AIZISH)S

FROCEMD MAzrMs
MAODEMD =ee&.
SZEZLEEMCOMP ZF=I0ES CYECCMM
. GEMERATIMG COMPILE FILE COMRPILE
* EMD GEMCOMF COMRILE <- EARZE
SEEZLCYEBIL O CC .
» cOmPILIMe  COMPILE
. EMD CYEBIL COMPILE -> LIEZTIMGs w0
SEZEZLLIMELTO CYWEBCLIER
» EMD LIMELIFD L>dE
~Lo0E
LTART OF I0E

245
=MD OJF J0OE
<=0E.



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



MODILE =wHaws :
77 ZET (LIST := OFFy 77 (:)
*THRLLS FIOTTYR

*CRLLZ LSTOFEM
*CTALLS LEZCLOE
CHCALLCS LEIFUT

*+ZALLCS LSZSET

*CALLS FZIMARK

TT OREZET YT

FROGFRAM mMaIne

WHE
12 1 .. S
HIHARS! IMTESERS
MARK S FILE_MRARKS
STRI ZTRIMG U1&)s
QuT: FILE®
INFUT! FILES

greM TIMFUTY “TIMPUT s gLD#s IMFUTHY RIISHIS
grFeEM CauTsy TOUTPUT » OLDi#s QUTPUTS: /SISHIS

[ctH

LiSe

LEHGET (IMPUTY NCHARS: ZTRIS
MARE (IMNFATY MAREDS S

ILE d=vm ¢13 <> “272 AMD ‘mARk = pAaTaAF 10

I :: m ul 7}

LEHFUT (OuTy STRUlsMCHRARS IS

LSHGET CIMPUTY MCHRRSs STR!S f/\\

FHMARK CIMFUTY MARK! ] ’ Ww/
WMHILEMDS '

"E LIMFUTY ASISH)S
E (OUTY RSISHIS

L
L

il

#oLo:
FzLa

U]

iaj

FROCEMD mMAaTMs
MODEHD THOW.

SZEZ.REMCOMF ZF=I0Ems CYEBCCMH

* SEMERATIMG COMFILE FILE COMPILE
* EMD SEMCOMF COMPILE <—- EBRZE
SEZETLCOYEBIL CC

. COMPILIMG COMRILE

* EMD CYEIL COMPILE -» LIZTIMGs L&0
SEZEZLLIMKELVD CYEBCLIE

- EMD LIMKL1TO L3Ok

<LG0OE

T OETRIMG1

T OETRINGE

T OEZTRIMRE

T EMD OF ZTRIMG

ZTRIMGL

ZTRIMGE

ZTERIMGEZ
EMD OF ZTRING (::b

Lia0E.
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DAY 1

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

i 1 MOLLILE ERFRORTS
0 2 TYFE :
oEFRDORe = T = RRRAY C1..FINARL] OF IMT:S
Y] 4 YRR
n s 1 : INTEGEF.
oERF(OF e - R 1=
oEFR(QF e T X 8§ REALS
] <
*ERFPORe &  PROGFAM ERFDF-FPOC
- iy} 10 R
*EFFOFe 11 T ot 0., . 339ad,
ofEFFQOFe 12 HRERRY =TS
’ ] 1%
- eEFROF e 14 I = <%
oEFFRe 1% Wos= 10,08
oFEFEQOFe 1= FOF T = 1 TO FIMAL DO
eERROFe 17 I = 1 + 8
Y} 1= FOFEMD
eEFRNF e 15 WAk = D[1] + TIFIMALYS
] &n

1 &1 mMOnEND

2. Write and compile a program to initialize the following table (named INFO).
COMZT ‘ '
LIM = 1003

TYFE
REC = RECDOFD
NAME: ISTRING (100
HOE: 0 ,. 9%
MNEXT_OF K IN:
RECENDS

ARECS

YRE
INFO: ARFAY C[1 .. LIM) OF RECE
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DAY 1
C CONTD

3. Foreach 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.

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.
a record containing the following information: |

Name |

Address

— street #

— street name
— city

— state

— zip code

Initialize it to your name and address.

C-3
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DAY 2

The following probiems involve some simpie 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.

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

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

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.

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.

O

U



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
c. UP/DOWN

" d. Pointer to CHT (Channel Table)

[0]

. 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
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DAY 4 0

. 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.

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.

AN
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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. : VN
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






—i‘j#,

A

S

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

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 _____________,

Corporate Training Department ___________|

Other

0
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EOI EMCOUMTERED.
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1Z0URCE LIZTING OF

L0 2RO i 3

Mo

I:\".
LY RO IR I S ¢ B O O N e N WO ¥ I S | I O O R

D
=

T 1
Do)

[0 43

(s
CRASTON B B O 73 PO P

N R I AW x A

O OO O O O N N e el el

~

A I R B O P

D
[n 43

i

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

1






DAY 13 NR 3a.

<ZEZ.CYEBFORM THREER .
FEVERT. EMD CHYEFORM THREER
SZEZ.CYEIL I=THREEA CC

+ COMFILING THREERA

FEYEFRT. END CYEIL THREEAR -> LI
SEREMIMDS LIZTIMG

CREWIHDsLIZTING.

SCOPYALIZTING

1Z0URCE LIZTINHG OF THREEE _H

ETINGs

Y I Py ( 3 JUHE 1688 15952
i 1 MODULE THREE_AS
] =
0 ] TYFE
1 4 ITEM=Z = ARRARY [1 ..
] S
o ) YRR
] v FRICE=: ITEMEZ

0
0 = FREOGREAM MAIMS
44 10 FROZEMD MAIMS
33 11 MODEMD THREE_AS

K]

I}
esee MO DIAGHOZTICE
EDI EHMCOUMTEREL.

~ZEZ.CYEFORM THREER1

FEVERT. ENMD CYEFORM THREER1L
~ZEZ.CYEBRIL I=THREER1 CC

. COMFILING  THREERL

Liz0

4: 0% FM

2001 OF REARLS

:= [REF Z00 OF 0.0]

FEYERT. EHD CYEIL THREEAL - LIZTIHMG

SREWMIMDsLIZTING
FEMIMDSLIZTIMG.

SCOPY s LIZTING

1Z00URCE LIZTINWG OF THREE_H1

O BEnS i i JUHE 18« 1
] 1 mMODULE THREE_H14
] =
0 K] TYFE
] 4 ITEMZ = ARERY
I =
1 [ YRR
] r FRICEZ: ITEME
] =
0 S FROGRAM MAIHS
0 10
45 11 YRR
45 1z I: IMTEGERS
4E5 ]
45 14 FOrR I 2= 1 TO
47 15 FRICEZ [I11]
477 1& FOREHDS
sSnz 17 FROZCEHD MAIMS
S0z 1% MODEHD THREE_A1s

o
sees MO DIAGHOSTICE
EOI EMCOUNTERED.

Qs

1 ..

-
s

=00 Do

= I, 03

HO=E
FRGE 1

CYERILSCC

AN ALTERNATE VERSIOK.

L0

4:17 FM

2001 OF FREALS

HO=
FAGE 1

CYERILS

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






DAY 25 NR 2

JCuEY s Cesla
MODULE dav_2.23
7T SET (LIST 2= QOFF) 77

#callc pxiotvyp .
#callc lgzarPen

#callc ldzclos

#callc lgzput

#callec ldzdet

#callc fzmark

?? RESET 27

VAR
codest array [1 ., 801 of string (10),
infile,
autfile: files
in-string: string (20).
length: integer,
it inteders

PROGRAM mains
lgHoren (infile, “INFUTY, old#, input#d. asisH#H)s
lg#oren (outfile, “OUTPUT, old#, cutput#, asis#);
Tg#get (infile, lensgth, in_string)s
FOR i := 1 TQ Yendgth DO

CAZE in.string (i) OF
= ‘A7 .. I, Ta’ .. “z7 =

caodes [il := “alphabetic’s

0T L. 9T =

codes [1] &=

. .'/.f_' .':." .f@." .’[.’ . ."s."’ .'{.-' . &
codes [1i] 1= ~
CAZENDS
FORENDS
1g#prut (cutfile, in.string)s
FOR i1 t= 1 TO lendth DO
1g#pPut (cutfile, codes [11)3
FORENDS
Tdg#close (infile., asicH)s
1d¥close (outfile, 2asisH)s
FPROCEND mains
MODEND dav.2.2%
ECI ENCOUNTERELD.

- S

(* s R 4 1 ' . —t

- - -
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/ses.dencoemp sf=testZ cvbcemn

* GENERATING COMFILE FILE COMFILE
-REVERT. ENDY GENCOMF COMFILE «<- FDSWORE
/fses.ovwbil o cc

- ¥ COMPILING COMPILE

- REVERT. ENDY CYRIL COMFILE - LISTING. LGO
/ses1ink170 cvbelib

- REVERT. ENDN LINK170 LGOR

/l1gobk

T oabcl23/$Rshi
abcl123/$€@ghi

alrphabketic
alphabetic
alprhatetic
didit
digit
didit
special
sPecial
special
alrhabetic
alphabetic
alphabetic
LGOR.

/






day 2.#2 {using NOS/VE}

VEIAF
Weccome Tao NOS-YE ROD 1.11. 1?/1R. MArcH 7s 1983. 7:29 PM.
FROCESSING SYSTEM PROLOG. ’
SYSNOTE UPDATED 83-03-07 14.10 PM.
SEE SYSNOTE UNDER UN = LIBRARY.
PROCESSING USER PROLOG.
- GETF DRYZZ
~CaOPF DAYEE
MODULE DAYZ2_C3
RS
$COPY 10DCL
2400
PROGRAM MAINS
VAR
C 2 CHAR»
I 2 INTEGER»
LNG 5 INTEGER»>
NELANKINLETTERNDIGITY*NOTHER & INTEGER»
LAST_CARD : BOOLEANS
FOPENS
aMss 8= TYPE IN UP TO 80 CHAR WHEN PROMPTED”
AMPEPUT _NEXTC(OFID?* "OMSG #SIZE (OMSG) sOFBAISTAT) 3
OMSG 3= 7 A BLANK LINE WILL END PROGRAM’S
AMPEPUT_NEXT (OF IDY "OMSG» #SIZE (OMSG) sOFRAR»STAT) §
OMSG 2= ° A CR WILL DO AS WELL'S
AMPIPUT _NEXT (OFIDs "OMSGs #S1ZE (OMSG) s OFBAISTAT)
LAST.CARD = FALSE?S
“Loop/
WHILE NDOT LAST_CARD DO
AMPSGET _NEXT(IFIDy "IMSGINSIZECIMSGI »ITCr IFRAY IFPOSISTAT) §
IF 1TC = [0 THEMN
ExXIT ~“LOOP~S

~

IFENDS
STRINGREP (OMSGILNG? " “2ITCE3
Y CHARACTERS READ OF WHICH ARE ‘s

AMPSPUT _NEXT (OFID "OMSGs $SIZE (OMSG) *OFBAISTAT) §
NELANK 2= U3

NLETTER 2= )5

NDIGIT 2= 0§

NOTHER 2= (3

FoOR I 2= 1 7O 17TC DO
c 3 s6 (1)

NEBLANK 5= NBLANK+1S
- 0!. - .r‘9.‘=
NDIGIT 5= NDIGITH+15

NLETTER = NLETTER+1S

=IH/. . .!2/=

NLETTER 5= NLETTER+1S
ELSE

NOTHER = NOTHER+1S
CASEND S

FORENDS






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






o3
AR

ITC ° AMTSTRANSFER_COUNTS

IFPOS ¢ AMTSFILE_POSITIONS

IFRA*OFBA 2 AMTSFILE_BYTE_RDDRESS?

ILFNsOLFN AMTSLOCAL _FILE_NAME?»

IFID*OFID AMTEFILE_IDENTIFIER,

IMSG 2 STRING(8)»

oMsG STRINGC(4LD) s

STAT osTEsSTARTUS,

IATTR_PYORTTR_P ! AMTSFILE_ACCESS_SELECTIONSS
{2
PROCEDURE FOPENS
MMLLOCATE tATTR.P & [1..215
1ATTR_P (1] .KEY i= AMC3ARCCESS_MODES
IATTR_P[C].EY 2= AMCIOPEN_FOSITIONS
ALLOCATE ORTTR._P & [1..215%
oATTR_P"[1].xeEY 2= AMCIARCCESS_MODES
oATTR_FI[E2].KEY := AMCSOPEN_POSITIONS
ILFN := “SINPUT S
1ATTR_F"[1].ACceEssS_MODE = FPFTSUSRGE_SELECTIONS
IATTR_P™ (2] .OPEN_POSITION := AMCIOPEN_AT_BOI?
AMEIOFPEN (ILFNy AMCERECORD Y IATTR_P* IFIDIYSTATS
oLFN t= “RouTPuT’s
oATTR_P™[1].AcCcESS_MODE = SPFTSUSAGE. SELECTIONS
oARTTR_P™I[2].0FPeEN_POSITION 2= AMCIOPEN._AT.EDOIS
AMPIOFEN (OLFNs AMCSRECORD Yy OATTR_PSOFID»STAT S
OoMsS6 2= 7 START OF FROGRAM’S
AMPEPUT _NEXT (OFIDs "OMSGs #SIZE (OMSG) s OFRA*STAT) 3§
FROCEND FOFENS
S
FROCEDURE FCLOSES
OMEG 3= 7 END OF PROGRAM’S
AMPEPUT _NEXT (OFIDs “OMSGs HSIZE (OMSG) sOFBAYSTAT) §
AMPRECLOSE CIFIDISTAT? S
AMP3cLOsE (OFIDs STATY §
FROCEND FCLOSES
3

s GETF 0

~COPF 30O

FROC 50O

WHEN PROGRAM_FAULT DO
DIsv aosvdsTtaTus
copF L
CANCEL PROGRAM_FAULT
EXIT_PROC

WHENEND

IF SFILE(BYASSIGNED? THEN
DELF B

IFEND

IF SFILE(LYRASSIGNED) THEN
DELF L

IFEND

CYRIL I=COMP L=L B=P

B

DELF cOme

CANCEL PROGRAM_FAULT

FROCEND GO

[pFcSmEAD] S

[prcEmPPEND] $






:? “BUILD DAYCE ,
~=WARNING SC 620314-- LipRrARY FORMAT VERSION MISMATCH ON FILE SS$SYSTEM.SSYSTEM.
OEFSPROGRAM_INTERFACE_LIBRARY.1.

- G0
START OF PROGRAM
TYFE IN UP TO 20 CHAR WHEN PROMPTED
A BLANK LINE WILL END PROGRAM
A CR WILL DO AS WELL
T A A Bye+<{MNES43243%% FRADSTGEFDHKKIOGLLLLL HAMA
45 CHARACTERS RERD OF WHICH ARE
3 BLANKS
26 LETTERS
¥ DIGITS
S OTHER CHARACTERS

T A sl
4 CHARACTERS PEAD OF WHICH RRE
1 xLANKS
1 LETTERS
1 pisiTs
1 orHER CHARACTERS

3

1 CHARACTERS READ OF WHICH APE
1 BLANKS
0 LETTERS
0 pI1GITS
0 OTHER CHARACTERS
END OF PROGRPAM
“LOGOUT
FROCESSING USER EPILOG.
FROCESSING =SYsSTEM EFPILOG.YEIAF CONNECT TIME 00.05.03.
ILLEGAL APPLICRTIONs TRY AGARIN.
TI1ZADS - APPLICATION: »vE
LOGGED OUT.

HOET DISCONNECTED CONTROL CHARACTER=CEICY
EMTER INPUT TO CONNECT TO HOST






DAY Q F4

-REWIND, LISTING.
-fcorpyalisting
-1S0URCE LISTING OF dav.2.4 NOS CYBIL/CC 1.0 8213
{ ) June 9. 1982 4:15 PM PAGE 1
0 1 MODULE dav_2.4%
0 42
(0] 43 PROGRAM mains
-0 44
30 4% TYPE
30 46 status_record = record
30 47 case normal: boolean of
0 43 = TRUE =
30 49 -
30 S0 = FALSE =
30 S1 messade! strindg (80),
30 S2 casend,
30 a3 recend.,
30 54 modes = (read.access, write_access, execute_access),
30 =t mode_set = set of modecs
30 56
S0 57 VAR
30 S8 set_modes: moade_set,
30 59 out: file,
30 60 status: status_records’
30 61
30 62 PROCEDIURE inspect (current.mode_set: mode_sets
-30 63 VAR statust status.record)s
. 30 64 IF current.mode_set = $mode_set [uwrite_access, execute_acc
ess] THEN
44 &5 status.normal := FALSES .
45 &6 status.messade = “##ERROR## Modes set to write and exec
ute’s :
52 &7 RETURN;S
52 &8 ELSE
54 &9 status.nermal $= TRUE;
55 70 IFEND;
S5 71 FROCEND inspects
S7 72 set_modes = $mode_set [write_access, execute_accessls
&S 73 1d#oren (out, “output’, old#, ocutrut#, asis#)s
73 74 inspect (set_modes, status)i
76 75 IF NOT status.normal THEN
77 76 1g#rPut (ocut, status.messade)s
104 77 ELSE
105 78 1g¢#put (ocut, “Modes set prorperlivy”’)s
112 79 IFEND3
112 80 1g#close {(out, asis#)s
114 81 PROCEND mains
114 - 82 MODEND dav._.2.43
0

#%%% NO DIAGNOSTICS
E0I ENCOUNTERED.
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‘ses.gencomp sf=test3 cvybccmn
GENERATING COMPILE FILE COMPILE
EVERT. ENDI GENCOMP COMPILE <- PDGWORK
‘ses.cybil. cc
COMPILING COMPILE
EVERT. END CYBIL COMPILE -> LISTING. LGO
ses5.1inkl170 -cybeclib
EVERT. END LINK170 LGOB
‘1dob
#ERROR#%# Modes set to write and execute






EEWMIND
5 F

<COFY s AYDE

MODILE
«CHLLED
*CHLLE
*CRLLE
SCRLLE
sURLLE

s ®
ILE: FROCEZZELD.
MO DAY 23

NR.

DEE S

FI0TYF
LEZOFEM
LGZCLOE
LGZFUT
LGZEET

#CALLC FZIREF
77 REZET 77

FLMCTION FOWER s
Ti INTEGERY:
IF ¥ = 1 THEH
FOWER &= 13
ELZEIF ¥ 1
FOWMER =
ELZE
FOWER 3= &
IFEMD
FUNCEML FOWEFRS

IMTEGEFRS

THEM

iw
k-

+ FOWER (xa v — 133

FROGRAM DIZEXDS

WHE
T
ETR:
I_HF s
FLifa
Fo»
Is
An
L
rs IMNTEGER.
MAkk s FILE_MRAFE
IMFLUTs
OuT:s FILES

STRIME (120,
CHAF »

Las0FER SOUTFUT e OLTid:e OUTFLIT:
FaZHEF
LimspPiUT
LinsFEM
(IREEHETN)
I 2= iis
FOR 0 2= 1 7O oM DO

I 2= 100 « I + CRINTEGER
FOREMIA
LisFuT
LizsiaET
Kos= s
FOrR 4 2= 1 7O nHum LD

k ot= 10 » kE + (EIMTEGER
FOREMLs
M s= POMER CIs K
ZTRIMGFER 27
LEs#PUT JOUTs ZT2
LEs#CLOSE (OUTs A
LEs#CLOSE CIMFIIT.

FROCEML DZEXS:
MODEMD DEE=SS
EOI EHCOUMTEREDL.

CTLIT s
[T s
tOUT» “EMTER INMTEGER ERZE 3

CIMPUTs “IMPUT s DLIs
CIMFUTs MUFs STRD S

CETR
(iiTs "EWMTER IMTEGER FOWER 23
CIMFLITs MU ZTRIS

(TR

k
L

rs
s Has
5

1= E
S K SO

HE TSk

3
ITMFIUIT e RS TS0 S

(day = RINTEGRER

idxr = RIMTEGRER

i

T






vy 37/

1

Solution\i

4
=

mm-l:ls'f; T R R TR A
TYPE
- LINK = ~REC»

\ REC RECORD
VALUE ¢ INTEGER.
PTR ¢ LINK
RECEND3

VAR
" FIRST: LINKz= NILS

. PROGRAM MAINS}

. VAR

- . ELEMENT: ARRAY [1..10] OF RECs
i I: 1..10»

‘ POINTER_TO_GO»

i POINTER: LINK3

prosev .

FOR 1= 1 TO 10 DO

] ELEMENT [IJ . VALUE := I3

F POINTER 2= #LOCCELEMENTCII)>S

; ADD (POINTERD 3

h IF I = 3 THEN POINTER_TO_60 := POINTER

s

. IFEND}
" FOREND}
| REMOVE (POINTER_TO_GOD 3
p  TEST
., PROCEND MAIN
Q‘PRUCEDURE ADD (P: LINK)3}
. VAR
] TEMP: LINK3
' BEGIN
F TEMP:= FIRSTS
: FIRST := P}
- p~.PTR = TEMP
[r END3
 PROCEN™ ADD3

N’

PROCEDURE TESTS |
TYPE AS= STRING (® 3
PROCEDURE [XREF1 OPEN3
.PROCEDURE [XREF] CLOSE$
PROCEDURE [XREF1 INTOUT (St AS, It
VAR
P: LINK»
y: INTEGER3
OPEN;3
:= FIRSTS \
WHILE P <> NIL DO
Y 1= PA,VALUES
INTOUT ¢’ VALUE IS “»¥)3
P = P~.PTR}
WHILEND;
CLOSE3
PROCEND TEST}

PROCEDURE REMOVE (PSLIMNKCO 3
PROCEDURE [XREF] ERRORS
VAR
R: LINKS
t= FIRSTS
sL10s

WHILE R <> NIL DO
IF R*.PTR = P THEN EXIT-L10/5
ELSE R = R*.PTRS
IFEND$
WHILENDS
IF R = NIL THEN ERROR;
ELSE R*.PTR 2= P~.PTR}
IFENDS
PROCEND REMOVES

MODEND;
YALUETS 1
VALUE IS
VALUE IS
VALUE IS
YALUE IS
VALUE IS
VALUE IS
YALUE 1S

=NLE NN~ DOY O

VALUE IS8

INTEGER) 5

|
|
:
;

2y awegeg
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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






1 CYRIL-CC U TI- T
' SA=10-01 11:47°:015 FHIRE &

FREDOGFHM MATMe

FUURLE LISTING = BLRCHISMCH

'-.n' H Fu

FIR=T_Frm==z: [IZTAHTIL] rooDLERAM ¢= [TFRLUES
MAMES STRIMSE S

COMTIMUES STRIMG Gl

SAMOUMNTS STRIME LSl

o ) T e

RN RN RN RS

2 SRR SR ¢
T
-

[
o 07 Lo Vo T
)

=) 1T

[

o = DECISIOM: STRIMS LD
=) E
- =0 OFEM_FILESS

21 HWRITES (M_MHAME! S
e PERDS CHAMED S
23 FLAYER.HAME = pHEME L1s 10003
=1 .
= SRR

rREFERT
WRITES CHM_SMDOUMTY S

DOd)
i I

DO
3

e IF HUT FIir=T_FrR== THEN
o WRITES YHM_COMTIHMUEDS

o

= COMVERTEI (SAMOUMTS FLAYER.EET?
457 100 IF CiFLATER.EET * FLAYER.AMOUMT! LN (FLAVER.EET < 112 THEN

= = READS CCOMTIMUED S
L 41 =D IF comTIimue w1 <> v THEM
Gl A EXIT ~FLAavs
421 R IFEMDS
e g ELEE
3z b FIRz=T_FrRsz== = FARLZES
B =l IFEMDS
SR E7 MPITES (M_EET!S
326 b READS L(SAMDOIMTI S
322 )

437 101 EXIT “FrAavws
d42 162 IFEMTis

44 104 DERAL  “ALLS S

345 105 1F (FLAYER.ALT_TOTAL = 21 THEN
33 106 O RLAYVER. ELACK_JRAcH 1= TRIUES
347 107 RPESDOLIFES

G351 10 CYCLE “FPLAvys

35 109 IFEMDS

= S 111 SDECZIDES

352 112 MHILE ‘FLAvER.TOTAL
353 11z MRITES (M_HITS S

L a1~ 114 PEADS (DECIZION! S
Ao 115 IF neci=zion w13 = w7 THEH
G lie TEAL LTO_FLAYER!

e 117 ELZE :

370 11= E=1IT ~“DEZILDE~S
371 112 1FEMDS

371 10 WHILEMD ~DECIDE-S
121 PEZOLI'E S

c LRELAYTF

: LT IL “FLAYER. AMOUMT <= 113
3 HMRITES ‘M_IZI1SHOFF.S
-

L]
iy
[y
=
]

CLOSE_FILEZDS
FROCEMDY rrsTras
KSR 0 | - I IS






" Caa— < — e AT g T A

3
i
Al

T A T TS D~ : ST A SRR & | o sl s el P

LY RIL~CC “1,0 V307

v F0URCE LISTING - pLACHEIRCK
TAa=-1u-01 11:47215 FHiI

Sng ) s
SO0 19 FROCEDUFE OFEMLFILE=SS
1 ey 1.20 LEHOFEM (IMFs “IMFIUT s OLDNY IMFLUTSs /SIS :
514 121 LE#OFEM 'OUTs "OUTFUT s DLD%s OUTFUTHs RSIS0)
S 1=z FH#Z/EF (OUTHS
Sad 13% FREOCEHD DFEM.FILESS
Scd 124
S 1325 FROCEDNIFE CLDSE_FILE=SS
ba Fod ) 13e LEZCLOSE YINFs ASISHIA
Sza 137 LEHCLOSE (OUTs ASIS3si
a1 123 FREDCENMD CLDSE_FILESS ,
: FFROCELURE reERD=s (WHR =i STRIMG L € 203
Sz
WHE '
LENGTH! INTESERS
S 149
S0 145 = %ls 102 3= "3
14¢ LEMSET CIMFs LEMRETHs =213
147 FROCEHD memD=A
145
149 FROCEDUFE WRITES '"MSIG_TYFE:! THMESS®RGEE! S
150
v 151 WAE
Vv 15 =2 =TRIME il
ST 15z L 1 .. 20
e 154
LET 155 = = H
ST 15 :
=Y 1 157 CHZE mss_TvrFE DOF
=SR] 152 = M_MHAME =
=17 155 LEHFUT (OUTs “WHAT IS vOUR HAMET 33
o 160 = MoFAMOUNT = :
o] 121 : LEHFOTFART OuTs FHLIZE: “You WewE 3708
=2 leg ITRIMGREF (= Ly FLAYER.AMOUNT?

[

o
53z ) LESFUTEFARRT (ouTs TRELUEs =3
Al 154 = M_EET =
185 LEH#FUT LOUTs “HOW mMucH DO v0OU WeMT TO BEETT 04
166 = M_COMTINUE = :

LEHFPUT sOuTs 1o vOu WAEKT TO COMTIMUEY )3
= M_HIT =

-J

T

T
YT i

-

T

0 T

=] ] 164 LESFUT LouTs “Iio vOU WANT AMOTHER CARRDY DS
[y 170 = M_SLFHOFF =

B 171 LEdFUTEART tOuTs FALIZEs “THAMKES FOR FLAYIMG ELATHIAIHS
TOn 17e LEHFUTFAPT (OUTs TRUES FLAVER.HAMED §
T 17z

U 174 = M_FLAYER_ZARD =

¢ e 175 LEBFOUTFART tOwTs FALZEs “Youe CcapPn ——=——— Taa
] 176 LESFUTERRT 1OuTsy TRUEs FLAVER.LAST_CHPD!

Feu 177 = M_DERLER_HIDDEM_—aRD =

el 17= LES#FUT DUTs “LEARLER CARD ———=- HIDDEM )3

= 17 = M_DERLER_ZARD =

FEv 150 LSSEUTERRT ouTs FALZEs “DERLER cAPD —-——-- Tas
v 5d 1= LSSFUTERPT w0OUTy THUESs DERLER.LAST_CAPD! S

rd1 122 = M_SHUFFLE =

v 1:=20: LEHFOT 10OUTs T EHUOFFLIMG CRPDE T 08
Ly BIL L Vo TRNT1E SOOFCE LIZTIMG = BLACHIACK
dH=1u=n1 112978015 FHIaE B
R 1549 LH-EMpS

R = 4T Lot 1a™h #1011 4 i =
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-1
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-4
R R

=J =3 QT

£ 0l

10t
100z
100z
1002
1003
100
1012
101s
1015

020
1use
1023
1024
1025
10ze

1032

1usl
105
1052

1052

LrBEILSCL

LY X

[ WX X)

(oY

'
[k}

YIS
r

SO

T

—

0 T PO T TG i oD s s o s b s s o) et
[

-1

[uy

LS YN 1Y )

-
St

Do I o]

wl.0 730718 SOURCE LIZTIME - BLACKIACK
FE-10-01 11:47215 FRLE 5

FROCEDURE REZOLVES

IF PLAVER. ELRCH_JAZk THEN

FLAYER. AMDUINT 1= FLAYER.AMOUNT + & % FLAVER.EETS

PLAYER. ELACHK_JAck = FALIES
RETUREMS
IFENMDS
IF PLAYVER.ALT.TOTAL <= 1 THEH
FLAYER. TOTAL != FLAYER.ALT_TOTALS
IFENMDS
IF rLAvER.TOTAL > £1 THEN
FLATER. AMOUMT = FLAYER. AMOUNT — FLATER.EETS
FETLRMS
IFEMD

SDERL IMES

WHILE meEmLer.TOTAL + 17 L0
CAZE pEALER.RALT_TOTAL DOF
=1 .. 1l =

TEARL “TO_DERLER) S

17 .. &1 =

DERLER. TOTAL *

Ex1T ~“DERLIMESS

= DEARLER.ALT_TOTHALS

S .. 21 =
CHEZEMDS

WHILEND ~DpERLIMNGSS
IF peAaLeErR.TOTARL > &1 THEH
FLATER. RMOUMT = FLAYER. RMOUNT + FLATER.EETSH
ELZE
H
IFf DERLER.TDTRL * FLAVER.TOTAL [THEHN
FLAYER. AMOUNT 8= FLAYVER. RMOUNT — FLAVER.EET?
IFER[S
IF pERLER.TOTARL < FLAYVER.TOTAL THEN
FLAYER. AMOLIMT I= FLAVER. AMOWNT + FLAYVER.EETS
1FEMD
1FEHDS

FPROCEMD rEzOLWES

EJECT v






CYEILSCC Y1.0 730v1e SOURCE LISTIMG - BLACKHJIACH
dE9=-10-01 11347315 FHiE &

105 =5

152 &k FFROLCEDHMFE cOnMVERTEI tE! STRIME L # 13
105 cev WHE RS 0 .. SHMAN_AMOUMTY 8

105 c

10549 2 WHE

1054
1054
1054
1054

Fa
I 0 .. Sile

TEMZ: IHTEGERS

pr1siT=eT: [SZTATIC] =y oF 07 .. 79" = [“07s 17

LU N (O (O X IO O (VO

DOCRODVRN A S

DO S R i e IR Y KR X)

-

Dx]

1054 BTy T
1054
1054
1075
1115
1182
1123

DURE Y

et et ) 0

b B
h

é e+ 10 IM prsrT=evy DO
F + 13

P T 0o 0o Do Do o

PR A A N N N

- D

] TEHMS = 13
1123 =31 A S= U
1124 o= : DouMHTO 1 10D

= cOFRTY = Cx2 — ORD £ 0 2 2s
TEHE + 113

[
I T

11321
1154
1157
1181
1151

TEHS

FOREMDS

FROCEND corusepT=IM
Vv BEMCT VY

o

O I KRS SN )
N

~J T

ot






tTEILfQC a1
FE=10-u1 11: 47

cEE

1.0 720718 ZOURCE LIZTIMNG - BLACHJIACH
15 FHRE T

X
L
£z

US> S Y i

LA L O T X
Dt}
'Il

FREODCEDIMFE pEAL (WE Ti#HON S

DELROR U R

e
1 £
e

1204

SETCARPD QsHLuss FLATER.LAST__CRRD) S
¥ HWRITES 'M_FLATER_CHARDI}

Se FLATER. TOTHL 2= LALLIES
=
o ]

1K)
DR R OO R R X R RO

1205 o P IF waLuE = 1 THEN

o 07 el FLAVER.ALT_TOTAL == 113

12140 ZEl ELZE

1211 cEE FLAVER. ALT_TOTAL 1= LALLES

iz12 R =2 IFENDS

121z =BG SETCARD YLALUEs DEALER.LAST_CHAPDI S

1216

HWRITES (HM_DERLER_CHPL)A
DEARLER. TOTHL 1= LALUES
IF wvaLue = 1 THEHN

DEALER. ALT_TOTHAL
ELZE

LERLER, ALT._TOTHL $
IFEMHDS
DEAL LTO_FLAYER!A
DEAL LYTO_DERLER: 3

)
o
=3

F

=
-
¥

]

= 115

ol s

LELIIE S

O EEARTR S o
0

o
[t
=
[l
fud
=
[l
=
c
=
e
s
=
o
ful
=
[l

oG TOO R RO MG M

O

= TO_FLAYER =
SETCARD LARLUES FLAVER.LAST_CARDY S

e 0 T e

$u
(1]

NS Bn RN B BN B B B s §

f -

iz

12

iz

iz

1

1=

1z

iz

1z

12= Rt

1227 27 WRITES (M_FLAYER_CARD) 3

1241 STV FLAYER. TOTAL = FLAYTER.TOTHAL + WALILIES

1245 Vs FLAVER.ALT_TOTHAL = FLAYTER.ALT_TOTAL + WALUES
1251 R IF asApLue = 1» AND crLAavER.ALT.TOTAL <= 113 THEMN
1257 oa FLATER.ALT_TOTAL = FLAYER.ALT_TOTAL + 103
1&g s IFENLS

1265 Zas = TO_DERLER = v

1265 z SETCAHPT LIYALIEY DEARLER.LAST_CARD) S

1271 c HRITES ‘HM_DERLER_CAPI)A

1&7z i DERLER. TOTHAL = DEARLER.TOTRL + LALLES
1277V TEALER.SLT_TOTAL = DEARLER.ALT_TOTAL + LALUES
1303 IF dwemaLue = 10 AMD (DERLER.ALT_TOTAL <= 11 THEMN
1311 c DERLER.ALT_TOTAL = DERLER.ALT_TOTAL + 103
131e SEE IFEMDS

131e o

1217 &1 CHEZENDS

1220 =HE FROLEMD peALS

1zz0 SRR TV OBJECT vV
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P .
PREPRO VY e~

Al . bt -,

V1.0
11:47°:15

=L )

FHRIGE =

Y EIL- L
Fa-10-01

=20
Sl FROCEDLFE sETCHRPD VWHE waLue:
0 MAME ZTRIMS (518

2 FMT <FORMAT = OFF» 57

LS
pecr: [=TATIic]) ArPay [1..

HAMES STRIMG LD
WAL s

1.-1':..‘
WZED: EODLERARM
RECEMND

15 [["Ace  “slsFRLsels L THO
o [“Four “sdsFaLseEls L"FILE
L' sevEM s FsFaLEE] s L'EIGHT
L'veEr “sllsFrLzel s L7 agAck
[LouEen sl lsFRLEE] s L HIMG
[“Amze “eleFmLsels [ THOD
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