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NOTICE

When Government drawings, specifications, or other data are used for any purpose
other than in connection with a definitely related Government procurement operation,
the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the government may have formulated, furnished, or in
any way supplied the said drawings, specifications, or other data, is not to be re-
garded by implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to manufacture
use, or sell any patented invention that may in any way be related thereto.

This report has been reviewed by the Office of Public Affairs (ASD/PA) and is
releasable to the National Technical Information Service (NTIS). At NTIS, it will
be available to the general public, including foreign nations.

This technical report has been reviewed and is approved for publication.
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FOREWORD

THE UNITED STATES AIR FORCE HAS COMMITTED ITSELF TO ''STANDARDIZATION,"
THE THEME OF THIS YEAR'S CONFERENCE IS '"RATIONAL STANDARDIZATION," AND WE
HAVE EXPANDED THE SCOPE TO INCLUDE US ARMY, US NAVY AND NATO PERSPECTIVES
ON ONGOING DOD INITIATIVES IN THIS IMPORTANT AREA.

WHY DOES THE AIR FORCE SYSTEMS COMMAND SPONSOR THESE CONFERENCES?
BECAUSE WE BELIEVE THAT THE COMMUNICATIONS GENERATED BY THESE GET-TOGETHERS
IMPROVE THE ACCEPTANCE OF OUR NEW STANDARDS AND FOSTERS EARLIER, SUCCESSFUL
IMPLEMENTATION IN NUMEROUS APPLICATIONS. WE WANT ALL PARTIES AFFECTED BY
THESE STANDARDS TO KNOW JUST WHAT IS AVAILABLE TO SUPPORT THEM: THE
HARDWARE; THE COMPLIANCE TESTING; THE TOOLS NECESSARY TO FACILITATE DESIGN,
ETC. WE ALSO BELIEVE THAT FEEDBACK FROM PEQOPLE WHO HAVE USED THEM IS
ESSENTIAL TO OUR CONTINUED EFFORTS TO IMPROVE OUR STANDARDIZATION PROCESS.
WE HOPE TO LEARN FROM OUR SUCCESSES AND OUR FAILURES; BUT FIRST, WE MUST .
KNOW WHAT THESE ARE AND WE COUNT ON YOU TO TELL US.

AS WE DID IN 1980, WE ARE FOCUSING OUR PRESENTATIONS ON GOVERNMENT :
AND INDUSTRY EXECUTIVES, MANAGERS, AND ENGINEERS AND OUR GOAL IS TO [
EDUCATE RATHER THAN PRESENT DETAILED TECHNICAL MATERIAL. WE ARE STRIVING
TO PRESENT, IN A SINGLE FORUM, THE TOTAL AFSC STANDARDIZATION PICTURE FROM
POLICY TO IMPLEMENTATION. WE HOPE THIS INSIGHT WILL ENABLE ALL OF YOU TO
BETTER UNDERSTAND THE "WHY'S AND WHEREFORE'S" OF OUR CURRENT EMPHASIS ON
THIS SUBJECT.

MANY THANKS TO A DEDICATED TEAM FROM THE DIRECTORATE OF AVIONICS
ENGINEERING FOR ORGANIZING THIS CONFERENCE; FROM THE OUTSTANDING TECHNICAL
PROGRAM TO THE UNGLAMOROUS DETAILS NEEDED TO MAKE YOUR VISIT TO DAYTON, OHIO
A PLEASANT ONE. THANKS ALSO TO ALL THE MODERATORS, SPEAKERS AND EXHIBITORS
WHO RESPONDED IN SUCH A TIMELY MANNER TO ALL OF OUR PLEAS FOR ASSISTANCE.

Acensaien For

o, KT . el __a |
_{;?_4,-/ />(6‘~/¢'r"~(, Lo ;
ROBERT P. LAVOIE, COL, USAF e M
DIRECTOR OF AVIONICS ENGINEERING . ]
DEPUTY FOR ENGINEERING e —

i -

—
. 4 28
}~WA vor |
‘Tist 1




ZPARTMENT CF TiHE AIR FORCE

“ItTTULRTIAG 2R FORTE §YSTIR ITHMAND

ANWTRIANS AR FCORIE S I 173124

0

238 AUG 1982

1

Second AFSC Standardization Conference

ASD/CC

1. Since the highly successful standardization conference hosted by ASD in
1980, significant technological advancements have occurred. Integration of
the standards into weapon systems has become a reality. As a result, we have
many "lessons learned" and cost/benefit analyses that should be shared within
the tri-service comunity. Also, this would be a good opportunity to update
current and potential "users.” Therefore, I endorse the organization of the
Secornd APSC Standardization Conference.

2. This conference should cover the current accepted standards, results of
recent congressional actions, and standards planned for the future. We should
provide the latest information on policy, system applications, and lessons
learned. The agenda should accamodate both government and industry inputs
that criticize as well as support our efforts. Experts from the tri-service
arena should be invited to present papers on the various topics. Our 2FSC
project officer, Maj David Hammond, HQ AFSC/ALR, AUTOVON 858-5731, is prepared
to assist.

AW Lo

RO3ERT M. BOND, Lt Gen, USAE
Yicz Commander




MIL-STD-1589
JOVIAL (J-73) HIGH ORDER LANGUAGE

Instructor: Judy Bamberger
TRW/DSSG

ABSTRACT

an Introduction to the JQVIAL (J73) Proaramming Language presents an overview
of the J73 language., Features common to nmany modern HOLs, such as strong typ-
ing, structured flow of control, modular program construction, are emphasized.
The organization flows logically; first a brief preview of a complete program
is presented, followed by a discussion of the building blocks of the language
(declarations, executable statements, subroutines), concluding with a more
thorough look at complete programs, and how the modularity constructs provided
in J73 can be explcited to enhance the developnent of large software systams.
Sowe of the more special-purpose features of the language are then briefly
illustrated (e.qg., built-in functions, specified tables). This introduction
to J73 provides a logical view of the flavor and power of the J73 language for
renagars and programers alike,

EIOGRAPHY

Judy Ba-berger was born in Milwaukee Wisconsin on 26 September 1952,  She
received the B.S. degree in mathematics, French, and education from the
University of Wisconsin-Milwaukee in 1974, and the M.Fd. degree in Junior High
rathematics from the University of Northern Colorado (Greeley) in 1979.

From 1976 to 1979, she was a teacher in the Colorado school system. Then,
from mid-1979 through early 1981, she joined SofTech Inc. in Waltham MA,
There, she was rcsponsible for all user documentation for the JOVIAL (J73)
cowpilers, In addition, she developed a JOVIAL (J73) course, which she
presented Lo several wilitary ond industrial orcorizations, both in this coun-
try and abroad, She designed and co—ordinaled the production of the video
course based on the original course, Since early 1981, she has been employed
by TRW in Redondo Reach CA, where she was developing benchmark programs for
JOVIAL canpilers, She is currently part of the team developing a prototype of
an advanced Ada Programming Support Environment (AFSE) for the Navy.

Ms. Bamberger is an active member of the JOVIAL-Ada Users Group, where she is
currrently chairing the Education Committee.
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/ J73 Source Module

/

HOST

Source
Listings

| Assembler
Listings

Run-time

Library

COMPOOL
Symbol Table J73 Compiler
Library
Assembler Source /
Assembler
Linker Directives Object
Library
Linker

Executable Program
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”MAIN—PROGRAM-'MODULE”
"MAIN-PROGRAM-MODULE”

SAMPLE PROGRAM 1
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SAMPLE PROGRAM 1

- —— - o S — Y T S S o S i S T S T S Sy S i e S S T e e e o T S T e - T S
33 13 1t -+t 3+t -ttt -ttt 1t 2

START
PROGRAM COUNTER;
BEGIN "MAIN-PROGRAM-MODULE"”
"DECLARATIONS"

ITEM ONE S = I;
ITEM TWO S = 2;
ITEM TOTAL S;

YEXECUTION”
COMPUTE (ONE, TWO : TOTAL);
”SUBROUTINES”
PROC COMPUTE ( FIRST, SECOND : SUM);
BEGIN "SUBROUTINE”
ITEM FIRST §;
ITEM SECOND §;
ITEM SUM §;

SUM = FIRST + SECOND;

END "SUBROUTINE”
END "MAIN-PROGRAM-MODULE"




Jajquuasse

!

Jpndwod

d10dON
~-INVHIDOUJI-NIVIA

IJMIIXI

|

13Uy

Jquidsse

H

ndwod

————— —— — — e e e et ey e s e e e

J1NAONW
-44NAdID0dd

—————— —— ——— T— — — —— —— — —

¢ NVIDOdd T'IdINVS

— . e e S, g S S — — T — ——— T — " ——— T T SO — A ——— T — — — —— — — —— — — A — —. ——— . T Y VT G W S — — — T —— S — o s g
e o e o e o o o o . o . o i . ey e et e v e e T e i e . e e o o S o e e e . T G ST . B T D S G G THe - S - VR G S e G G Gen S S — S —— —

JI|quussse

q

Jopdiod

15

J1INAdON
-T00dINOD




JInpowi-wesdosd-ulew

..ﬁ lllllllllllllllllllllllllll 1
WAL

UAALNNOD NVIOO0Ud
$ST124d.) TOOdNODi

LUYVLS
——————————— e .
Jnpow-aInpadoad Jnpoui-joodwod
fp———— e o e e o e e e e e e s o e of s ——————— e ————— e e +
AR ICR)
T HLAdIWOD 00dd 44d ‘
(.ST03d.) TOOdWOD; ‘$ST104d TO0dIWOD
LAV.LS
|||||||||||||||||||||||||||||| 3 4+ —_——— —— e e e e e e e e . e e e ]

—— . — e — — — — T S —— — ——— — — St S — - —— —— T — ————— =
— e e . e e T e T T e i o o T e s A e . v e e e e A e S s o N — -

—— ——— ——— — —— —— T — T —— G ——— T —— T — T S — o —— S — — -
o i T i o i T e T e e A e S — —— — —— ——— — —— —— ———— — — —

¢ NVID0Id A'TdINVS




SAMPLE PROGRAM 2

3t 3+ 4 T+ 3+ 2 -t -t =ttt st 2t 2t 2 P R S S S s S L T X F ¥ X ¥4

f-————— oo + t-———————— e —————— 4r
START START
COMPOOL DECLS; !COMPOOL CDECLS');
DEF ITEM ONE S = L DEF PROC COMPUTE
DEF ITEM TWO S = 2 (FIRST, SECOND :
DEF ITEM TOTAL; SUM);
REF PROC COMPUTE BEGIN
(FIRST, SECOND : - ITEM FIRST S;
SUM); ITEM SECOND S; |
BEGIN ITEM SUM S§; }
ITEM FIRST §; SUM = FIRST +
ITEM SECOND §S; SECOND:;
ITEM SUM S; END
END
TERM TERM
4{ ----------------------------- 4L B St S l
compool-module procedure-module
T
START

'COMPOOL (CDECLS’);
PROGRAM COUNTER;
BEGIN
COMPUTE (ONE, TWO :
THREE);
END
TERM

main-program-module

17
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(WLHOIAM) (x ¥ ‘S %) = LHOIAMLNI

XLHOSMAM) (» L ‘S ) = LHOIAMLNI

CLHOIM) (+ AIOMS x) = LHOIAM NI

CLHOIAM) AHOMS = LHOIAMLNI

SLHODIHAM) S = LHOTAMLNI

CLHOTAM) (+ S ¥) = LHOIAMLNI

CLHOIAM) (+ ST S %) = LHOIAMLNI

TVvOATH - >  (LHOIAM = LHOTAM.LNI

'S JIOM.S AdAL
S LHOIAM NI WAH.LI
TEL'TY = €2 A LHOITAM NWHLI

NOISHHANOD LIDI'TdXH
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CONVERTIBLE DATA TYPE TABLE

(from) type ---—--—->

<--------= SOURCE,

F long

y=======
E 1
I E
t—————
1 1
I 1
X X
X X
S
X X
X X
4
* *
* L 3
F
={=======

TARGET (to) type --~——~---—~-ooou- >
E o« T o E¥ E x E o
< ¢ £ = HT £ £ & £ =
v vk b < < @2 L0
It Sinbebeintainh Entaiabatnbit S A . §
“ 111\' \[X ‘\'WX .\{
1 | X X X X| X X
8 S - $omm {ommmm o= 1
E I X A X XX X
I E | X XX X|X X
________ +____-__+-______+_______4_______{
X X| E 11X X| X X
X X |1 E|X X|X X
44— { ________ T ________ 4 ————— Lo %
X XX X | E I | X X
X XX X1 E | X X
- ﬁ ________ t—————— 1 ________ o — 4
* k| % k| x % E I X X
* * * * * * I E X X
fomm e e {ommmeae I 4
X X|E 1
X X|1 E
4=======1=======i=======l=======l=======l

short and long are relative terms only
there are special rules for STATUS (and pointer) types

E =
l:
x =

* =

equivalent types

implicitly convertible types
explicitly convertible types
explicitly convertible types with restrictions
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T x (OMIL + JJ4AHL) AOW 91) = LINSAA
‘L xx OML = LTINSAYU

‘OML / A4YHL = 1'INSAA

‘OML x (AHYHL - J44HL) = L1NSAA

‘S-) + OML + IANO = L'1INSAA
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‘€ = SI N JAYHL WAL
T =9S OML WILI

‘I = S ANO WALI
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“ANO - ((FJYHL + o%t [ OTdLY-) = L'INSHY
‘L oxx OML = L'INSAY

‘OML / dAYHL = LINSAY

‘'OML x (AAYHL - d34HL) = L1NSAY

{0A000°S-) + OML + ANO = L'1NSHAY

€ 4 L'1INSTA WHLI

am ST 4 AAYHL WALI
EN =L 4 OML WHLI
071 = €2 4 ANO WALI
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‘HLHDIAANO / HLINOAINO) (x 9 01 V x) = TLINSAY
€-ASTIE + (OML / HLHOIHIANO) = LLINSHA
‘ATVHIANOMANVY.ANO0A » HLINOAANO = TLINSAA
:;m:o,.,_.mzo » AAYHL = LLTNSAH

‘HLHOIAANO - S°€ = LLINSTH

‘HLHOIAANO + HLIANOAANO = 1LINSAA

9 ‘01 V ZLINSAY WALI

. 8 ‘€ V LLINSAY WALI
SY = ‘L VATVHANOANV.INOA INALI
‘€ = S AAYHL WIALI

‘T = S OML WALI

‘€-ASZI = S ‘€ V HLHOIAJANO WALI

ST = T ‘€ V HLINOAANO WALI
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«Jou, [edxdo] LON

(oudeambs,, jedso] ADA

0 AISNPXI,, Jendo] YOX
10, [ed30] YO ('q)
«pue, eirdop ANV q
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o OHL

(ANVATOO™ LON) ANV ANVATO0d = LLINSAY

« 041 . :INVATOOd LON = ILLINSdA

« 000000000041 .  ‘SH ANV (OOLOII YOX 019) = ZL1NSAA
« JOTOTTIOI0L AT ~ ‘00L0IE AD3 019 = Z11NSAY
o I “Ldl d0 INVATOOd = LL1NSAA

« A1 «  SHNVIATOO™ ANV INVATOOd = 1L1NSdd

01 4 ZLINSAY NWALI

T 4 1L10SAd WALI

STV = 1T g ANVATO0d WALI
AANYL = 1T 94 INVATOOd WALI
2010101010141 = 01 4 OOL.01d WHLI
+00000TTTT11. 91 = O1 4 019 WALI
1010141 = S 4 S94 WALI
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OPERATOR PRECEDENCE

* [ MOD

%k

1

43

NOT AND OR XOR EQV

operators at higher precedence are evaluated first

no precedence among logical operators

formulae may be parenthesized
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NMENT-STATEMENT

1 i
] = |
il o
I =
I e -
1 o~ c
i 0 : Z
i - :
i
i ~ |
rm 1! se o |
: 1" uw, 7, |
» 1l , Vd I
2 :
< ] - ] . ;r . .;3 :
:II X X ~ 1 ; Z 1
1 E""“ :": e ~ < \V/
f << i I
:! J. T -— ~ w— — 7
I ZZ x x xX X =
f << L ooa ol X [
1] — : 'S 3 3 G
| o L L W =4 a
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SSION

w9
l‘J

LATIONAL EXPR

-
{
4

Rt

AN e

Y
E
2
®
i
v
L.
=

47

operands must be equivalent or implicitly convertible

returns Boolean TRUE or FALSE

(#2 on precedence of operators chart)




ANUL <-—-————-— ‘A)A => LS
m—:v—r—. = u<» VUU
ANAL <-——————-—- JLUD = 44
ASTVL <=~ £-HI > VV
ANAL <-—-———-———- 0°ST <> dd
ASIVA < 01 = SS
ANAL <—~———-——- SS =< NN

(DA = ( (MA ‘DA (DA (V)A ) SOLVLS LS WALI
Z. =D DD Wil

SILAY =7 94 49 WALL

ST = € ‘UL V VV WAL

TASLT = € A Ad WALI

‘L€- = S SS WALI

9 - SI N NN WALI
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0°10¢

= HAMSNV 0°0ST = YAMSNY
‘0°00€ =

nnNsS ‘0°00S = NNS I

SANS = YIAMSNYV

NNS
AS1d

0T / ANNS = NNS
LINTT < INNS Al

01 + NAS
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AdALLVOTd YAMSNV WALI
20°00F = AdALJLVOTA LINIT WHLI
AdALLVOTA INNS WAHLI

€7 A AdALLVOTd AdAL

LNHWALV.LS-41




0°008 = YIAMSNYV 0°0ST = HAMSNYV
‘0°00€ = INNS J ‘0°00s = INNS X

‘NS = YAMSNV

07 / NNS = NNS
‘LINI'T < NS Al
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“AdALALVOTA HIMSNV WALI
000y = HdALLVOTA LIWIT WALI .”
“AdJALJLVOTd WNS WALI w

¢ 4 AdALLVOTH dAdAL
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O

‘D) = dYVILIOJNY

STV = JALLVEAJOOD Al S 1A
4D, = JUVILI0OdNY

HANYL = AALLVIAJO.0D dl
{O)A = AAVUD Al

ASTA

‘e, = AIVI.LIOdHY (.
I

STV = AALLYVYAJO0.0D Al 4S14
trdle = dAVILIOAAY
SNYL = AALLYVIAJO.0D Al
YDA = AAVED Al
ASTd
(V. = dUVI.LI0dAd
L(ASTIVA = AALLVYALO0D dle c g K! 5

¢4V, = AUVILAO4dAY
CSINUL = FJALLVYAJO0D Al
{V)IA = AAVED 4l

7 ) dAVIJLIOdAd WALI

9 g JAILYVYIAd0.0D WULI

MALLAT AdVIHD WAL

‘(A (A (V)A ) SALVLS ¥313T ddAL
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2D = AAVILIOIANL

CASTV = AALLVIAJO.0D Al A4S
) = AAVILIOdANA

‘(AALLVIAdO.0D) ANV ((D)A = AAVUYH)) Al

4. = AAVILIOdHYT

WASTIVA = AALLVIAdO.0D Al AST1H
‘e = AAVILIOdAY

‘(AALLVYAd0.0D) ANV (A = AAVYUD)) Al

V. = A4vI.L40dAd

CASTVA = HALLVYAdO0.0D Al AS14
“+V. = QUAVILIOLAY

((AALLVIAO.00) ANV ((V)A = AAVIH)) 4l

2D dUVILIAOdAY WALI

1 4 AALLVIAJO.0D WAL

NMALLAT AAVED WALI

‘(A (DA “(V)A ) SOLVLS YALAT AdAL

INHWHLV.LS-AI
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COMPOUND-STATEMENTS

BEGIN

le-statements

simp

END

groups more than one simple-statement to be

treated as a single syntactic entity




‘NS = YIMSNV

aNd
ASTVA = MOTAYAAO
01T + NAS = NS
NIDAd

d4S14d
aNd
“ANYL = MOTAYAAO
07 / WAS = NNS
NIDAg

‘LINI'T < WNS Al

‘T 4 MOTANAAO WAL
‘AdALLVOTd YAMSNYV WALI
0°00y = AdALLVOTA LINIT WALI
‘AdALLVOTA WNS WALI

€C d AdALLVOTS AdAL

'..'IllllIlIlIl\Illnl’llI’l'l“l"l'l‘l"'lll\!lllll'I.l"llul
'I'l\l"llll\"l"llil'llll\lnll"lll'll)ll!lll"‘ll'l'l'

INIWHLV LS-AI
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‘NS = UAMSNYV
"AMAASNV.LAS
ANY
ASTVA = MO LAIYIAQ
01 + INNS = NS
AAMSNV.LAS OLOY
LINIT = NNS Al
NIDAd
ASTA
(aNAd
SINYL = MOTAYAAO
*0°7 / NAS = NNS
NIOAd
:LINIT < NNS Al
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‘1 4 MOTAYIAO NWALI
‘AdALLVOTAd HAMSNV WALI
000V = AdALJLVOTA LINIT WALI
AdALLVOTA WNS WALI

€7 4 AdALJLVOTA ddAL
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COUNT + 2;

0;
COUNT + 1;

CASE-STATEMENT
COUNT
COUNT
COUNT

(DEFAULT):
(1, 2):

BEGIN
3: 5):

ITEM NUMBER U'WORD;
END

ITEM COUNT U’WORD;

5\
a
&
it O
B
-
=
B
>
=

CASE NUMBER;




WY} 3p0d 0} pasu jou SIOP
Nuwesdold ayy 81531 J1 Y] |je S puRy JUIWIIELIS-ISED
Y} JOo uoneyduR(dwr Y], -JusawIL)S-Ised

duIpaddaad ay) 03 spuodsariod juawR)E)S_JI Sy

0 = LNNOD
ASTH
| T + INNOD = INNOD
(S => YAAINNN) ANV (€ =< YATIWNN) Al
ASTH
‘T + INNOD = INNOD

‘(T = YAGINNN) 40 (I = YAGINAN) Al
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r
F

S

-INDICE

-
4

CASE-SELECTOR AND CAS

P
—
et
P
=
>
=
e
| 5
S
Z
=
o
<«
2
-
o
=
v
2
@
S
=
)
S
>
2
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CASE-INDICES

- range of values (U, S, and some STATUS only)
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COUNTER
NUMBER
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while-loop
for-loop
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FOR-LOOP
= b

ITEM COUNTER U’WORD:
ITEM TOTAL U’WORD
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1 BY 2 WHILE COUNTER <

FOR COUNTER :

TOTAL + 1;

TOTAL
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0.0;

FOR-LOOP
2.0 THEN NUMBER ** 2 WHILE NUMBER < 200.0;

SUM + NUMBER;

ITEM NUMBER SINGLE’FLOAT;
ITEM SUM SINGLE’FLOAT

TYPE SINGLE’FLOAT F 23;

FOR NUMBER :
SUM
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TABLES
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: 9);

TABLE HOUSES (1
BEGIN

V(BED1), V(BED2) );

ITEM ROOM STATUS ( V(LIVING), V(KITCHEN),

ITEM HEIGHT F 23;

ITEM WIDTH F 23;
END

ITEM LENGTH F 23;
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ON TYPED TABLES
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will not be covered in this presentation
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TABLE-DECLARATION

tables may be preset ...

TABLE MATRIX (1« 4, 1 : 4}
ITEM MATRIX'T S 15 = 4 (1, 0, 0, 0);

TABLE MATRINX (1 : 4, 1 : 4) = 41, 6, 0, 0);
I'TEM MATRIX'T S 15

TABLE MATRIX (1 ¢ 4 1 4y

ITEM MATRIX'T S 15 = POS (1, 11k 1,
POS (2, 1k 1
POS (3, 1)1 1
POS (4, 1)1 1
POS (3, 2): 3
POS (2, 2): 3
POS (1, 2): 3
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TABLE-DECLARATION

Pttt At bttt A R S L

the first two entries are preset

TABLE HOUSES (1 : 9);
BEGIN
ITEM ROOM STATUS ( V(LIVING), V(KITCHEN),
V(BED1), V(BED2) ) =

V(LIVING), V(KITCHEN);

ITEM LENGTH F 23 = 12.5, 10.5;

ITEM WIDTH F 23 = 2 (8.0);

ITEM HEIGHT F 23 = 2 (7.0);

END

TABLE HOUSES (1 : 9 = V(LIVING), 12.5, 8.0, 7.0,
V(KITCHEN), 10.5, 8.0, 7.0;

BEGIN
END

1]

POS (2 V(KITCHEN), 10.5,
POS (1): V(LIVING), 12.5,
POS (2. , , 8.0, 7.0,

POS (1: ,, 8.0, 7.0;

TABLE HOUSES (1 : 9)

BEGIN
END
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SAMPLE PROGRAM 3 {

T e S P e S e S T St T S S S ST S o S e e S S o S e T e S e S S e T S e e S S e A S e e Y = s T S S e A e e e s
R T S N S N S T N N N o R S S o T S S S T S S T S N S N S S S S N N S S E T S s S s s==m=

START
PROGRAM AREAS;
BEGIN "PROGRAM”

”"DECLARATIONS”

TYPE FLOAT'TYPE F;

TYPE SHAPE’TYPE STATUS ( V(SQUARE), V(RECTANGLE), 5
V(TRIANGLE), V(OTHER) ); |

TABLE RESULTS (1 : 4);

BEGIN :
ITEM SHAPE SHAPE'TYPE = V(OTHER), i
V(RECTANGLE), %
V(SQUARE), ]
V(TRIANGLE); }

ITEM AREA FLOAT'TYPE; ,
ITEM SIDE!1 FLOAT'TYPE = 4.0, 9.5, 8.0, 6.3; ;

ITEM SIDE2 FLOAT'TYPE = , 2.0, , 4.0;
END 4
FOR Z : 1 BY 1 WHILE Z<= 4; ]
CASE SHAPE (1); r
BEGIN "CASE” '
(DEFAULT): .
(V(TRIANGLE):  AREA (I) = 0.5 * SIDE1 (I) *
SIDE2 (1);
(V(SQUARE)): AREA () = SIDE1 (D) * SL)E1 (I
(V(RECTANGLE)): AREA (D) = SIDE1 (I) * SIDE2 (I);
END "CASE”
END "PROGRAM”

TERM
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PROGRAM ORGANIZATION

PROGRAM name;
BEGIN

-
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e
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"DECLARATIONS”

"EXECUTABLE STATEMENTS”

”"SUBROUTINES”

END
TERM
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EXAMPLE’FUNG;

i i o it < s

SUBROUTINE INVOCATION

EXAMPLE’PROC;
ITEM ANSWER U;

ANSWER
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a subroutine is not executed until it is invoked (called)

procedure

function

—
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SUBROUTINE INVOCATION

procedure

EXAMPLE’PROC (VALUE : ANSWER);

function

EXAMPLE'’FUNC (VALUE);

ANSWER

a subroutine is called with

ACTUAL PARAMETERS
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\

RFACTORIAL (INNARG - 1) * IN'ARG;

RECURSION
”PROC”

ITEM INARG U;
RFACTORIAL = 1
RFACTORIAL =

»PROC”

IF INNARG<~= I;

BEGIN

PROC RFACTORIAL REC (INARG) U;
ELSE
END

119

|
|
N




RECURSION
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>

ist call -————-> RFACTORIAL (4)

2nd call ~————>

3rd call ———-2

4th call ————— >
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ABORT

like ”’signal-handling”

used for error processing
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BEGIN

.COMPUTE (COST : EFFORT) ABORT CHECKOUT;
CHECKOUT:. OVER'LIMIT (COST);

END
PROC COMPUTE (IN’$$ : OUT’VALUE);
BEGIN

GET'TOTAL (IN’$$);
END

PROC GET'TOTAL (INNMONEY);
BEGIN

ABORT;

END

- abort conditions are “propagated out”
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all declarations
all executable code

all subroutines

\ 4
complete
program

PROGRAM ORGANIZATION

some declarations
some executable code

procedure-module

I some subroutines I——~-+
procedure-module

I some subroutines I ----- L
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DECLARATIONS

declare a name and attributes associated with that name

all data names must be declared

non-executable
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DATA STORAGE

ITEM XX STATIC U;

17E1;

ITEM F23 STATIC F 23

: 3);

TABLE TAB1 STATIC (1

ITEM ITEM1 B 24;

only STATIC data may be preset
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”information
PROC P1 hiding”
- ——— - -y
BEGIN [
ITEM AA
ITEM BB
TABLE YN A
————————————————————————————————————— ----> P1,P2,P4
PROC P2 AA,BB,
Sttt 1 TABLE ZZ
BEGIN
lTEM HH
————————————————————————————— -~-| --—-> P2,P3,P4
PROC P3 HH
——————————————————————————————— 1 P1,AA,BB,
BEGIN TABLE ZZ
TABLE 11
§ e | ] —==> P3
1 END I
------------------------------ + P2,HH,P4
END P1,AA,BB,
o e + TABLE ZZ
PROC P4
—— ™ e e e e B S e . S P S — A S . P77 s, T S ki o s S o S S *-
BEGIN
ITEM ZZ
ITEM YY
D e e —~=|-—-> P4
END ITEM ZZYY
—————————————————————————————————————— + P2
L END PI1,AA,BB
—————————————————————————————————————————————— +4

names ’’visible”’
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”STATIC ALLOCATION BY DEFAULT

"EXECUTION BEGINS HERE”
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= S, 2 B
ii g < S E -
i S K = 2 5
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! S€ 0 8 = Z
i <40 m » o =<
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I agm A 2 S = z =
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1
]
I l
I
141




10;

T
~9

=
<
&
&
=)
&
-
[
=
2
-
2.
=
=)
Q

= TRUI
BEGIN
ITEM OUT S;

= OUT + 1;

PROC SUM ( OUT);
ouT
END

BEGIN

ITEM CALLED B 1;
ITEM VALUE S
SUM (: VALUE);
CALLED

END

PROGRAM SAMPLE;
TERM

START
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COMPOOL-DIRECTIVE

®
.

PREPROCESSED compool-file
'COMPOOL (CDECLS’);

imports all or selected information from a
START

TERM
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MODULE SCOPE

(DEF PROC SUM)

B L Peyp——

I procedure-module I

T 4

@
A
28
3
»
e
=
-
o

SAMPLE

[ main-program-module I i
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ORDINARY TABLE

items

ion

t

N |

ler determines how to po

compi

table

in a

this is the default




TABLE DATA (1 : 20);

BEGIN

ITEM U3 U 3
ITEM BI B I
ITEM B3 B 3;
END

DEFAULT

ordinary

serial
entry-byv-entry
1 item / word

_________ 20 entries

3 words / entry

————————— 60 words
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STRUCTURE

describes how entire entries are allocated

- entry-by-entry

serial

first word of each entry

parallel
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STRUCTURE

TABLE DATA (1 : 200 PARALLEL; ordinary

BEGIN parallel

ITEM U3 U 3 all first words

ITEM BI B I :

ITEM B3 B 3 ’ all last words

END 1 item / word
I U3l (n I
........................................ .

U3 (20)
_________________________________________ 5

B1 (1)
_________________________________________ |
————————————————————————————————————————— ﬂr'

B1 (20)
_________________________________________ }

B3 (1)
_________________________________________ !
———————————————————————————————————————— 20 entries

I B3 (20 I 3 words / entry
———————————————————————————————————————— 60 words
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FIXED-LENGTH *'

TABLE INFO (1 : 10) W 3; specified

BEGIN 3 words / entry
ITEM NAME C 2 POS (0, 0);

ITEM INITIAL C 1 POS (0, 0);
ITEM AGE S 7 POS (0, 1);
ITEM SCHOOL C 1 POS (8, 1);
ITEM RANK B 4 POS (12, 2);
END
bit 0 8 12 15
o S N
<-- R NPN Y 6 e — >
INITIAL (1) l word 0
+4 _ e ———————
AGE (1) l SCHOOL (1) word 1
{ —————————————————————————————————————————————————————
IRANK (D word 2
) O SO S
S —— e L Fomm 1
<--- NAME (10) - >
INITIAL (10) word 0
e, e e e m—————————— +
AGE (10) SCHOOL (10) word 1 k
1 _— —4- _—— S 4 !
IRANK (10) word 2
e e ————————— o - —t 4 !
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SPECIFIED TABLES

- time-space trade-off

=
=
X
a

data references as previously seen

.

t be preset more than one time

n may no

10

previously seen but

one locat

presets as

e e = =
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OVERLAY-DECLARATION

purposes

allocate data to share storage

allocate data at a specific address

169

i der

in a given or

allocate data

any combination




CC;

OVERLAY-DECLARATION
OVERLAY POS (892)

-
.

OVERLAY AA : BB;
OVERLAY DD, EE, FF;

specific order:

72}
5
=
=)
5=
<
v
=
<
o
a.
79
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