- b A
‘ L )

S LY S o - Y

Universiteit Twente > S P I ¢ -  §
‘ L
) . 1

‘ ‘ L

S o |

Y
8 e

HIDDEN MAINSTREAM: T
THE MAINFRAME LANGUAGES

&

2 JULY 2020



DR. VADIM ZAYTSEV AKA @GRAMMARWARE

\ "« Worked in research (CWI, VU, Koblenz)

» software evolution
» software languages (PL+)
e grammars in a broad sense

» Worked Iin industry (Raincode, Raincode Labs) M]IICODE

* legacy systems
« software migration
« mainframe to cloud native

v * http://grammarware.net,

http://twitter.com/grammarware,

UNIVERSITY
OF TWENTE.
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http://grammarware.net/
http://twitter.com/grammarware

IBM S/360

In use since 1964
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Report to

CONFERENCE on DATA
SYSTEMS LANGUAGES

Including

INITIAL SPECIFICATICNS
for a COMMON BUSINESS

ORIENTED LANGUAGE (COBOL)

for Programming
Electronic Digital Computers

DEPARTMENT OF DEFENSE APRIL 1960

(i

COBOL

 Language designed by committee
« tech advisor: Grace Murray Hopper

 Based on ideas of Grace Hopper
 and Bob Bemer (COMTRAN)

 Extremely verbose
* looks like English
« surprisingly readable!

* Hard to find empirical fodder
« little open source
* closed source portfolios are huge

 Hard to implement

* large grammar UNIVERSITY
« complex semantics OF TWENTE.



‘.1 LANGUAGE GENERATIONS

MAP STD PARM V OF ACC XXX I TO
CASH_ACT_UPD

MOVE INPUT-PARM OF JCL(1:LL OF
JCL) TO BOOKING-DATE

) UNIVERSITY
- \ OF TWENTE.
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BY ALAN ALPER
CW STAFF

PEARL RIVER, N.Y. — Three
users of Pacbase, an application
generator developed 15 years
ago by CGI-Informatique in Par-
is, are finding that the system
saves development time and
maintenance costs, even if it is
omewhat difficult to learn.
Marketed in the U.S. by CGI
systems, Inc., located here, the
ystem is based on the Merise
ethodology, a structured pro-
ing technique popular in
rance. The system runs on
BM mainframes under DOS,
DOS/VSE and MVS as well as on
oneywell, Inc. and Unisys
orp. large-scale systems. It
upports most teleprocessing
onitors and data base manage-
ent systems, including IBM’s
DB2.

Pacbase is installed at 500
ites worldwide, including 90 in
he U.S., the company notes.
GI has stepped upits U.S. pres-
nce, and its U.S. revenue is ex-
ected to exceed revenue de-

rived from other countries this last year, CGI says.

year for the first time.
wide revenue was $77

Pacbase
Development methodology

World- Pacbase has evolved from an
Continued on page 23

million

Reusable,

cross-referenced

keywords

Batch programs
On-line programs
Documentation
Reports

Screen layouts
Help screens

el Users say Pachase worth effort

Error messages
Data base descriptions

CW

ERSITY
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James Martin, Applications Development Without Programmers, 1981
Louis Schlueter, User-Designed Computing: The Next Generation, 1988

User-Designed
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P ee | fee] La

»
o
“
o
-
2
L &

1980s

CIFICATIONS
PROGHRANMMERS

ETC

LA T
= = AW
L7

T LIFECYQLE
TigN SACKLOG

« 12 pages of COBOL
« 2 pages of Mark IV

NE WORK QUIUES FOR

APPLICATION
PROGRAMMER
-

APPLICATION

1 statement in Nomad UgER

BUGSE ARF N ANALYSIS AND DESICYH

w
&
w
-
-
™
>
e
e
-
o
M
[} 8
<
re
'
T

=
>

>
-

SLOW PROSRAMMING INCOSOL. #LJ
LENGTHY PROGRAN DOCUMENTATION

FORMAL DEVELOPMEN
MULTI YEAS APPLICA
PRODUCTION L

NO FROTOTYPING

MOST

UNIVERSITY
OF TWENTE.



20207

Users say Pacbase worth effort

PEARL RIVER, N.Y.
users of Pacbase, an ap
generator developed
ago by CGl-Informatiq
is, are finding that the system
saves development time and
maintenance costs, even if it is
somewhat difficult to learn.
Marketed m the U.S. @
Systems, Inc., located he,
em is based on the
methodology, a struct ‘G*'Q_
gramming tec JueSPaPULaTN
France. The system runs on

Hﬂnom, :
Corp. Iflrge»smle systems
teleproc
and dau base mavagc—
ment systems, including 1IBM's
DB2.
~ Pacbase |~. msml‘m at 500

. pres-
revenue 1s ex-
pected to exceed revenue de-

rived from other countries this last year, CGI says,
year for the first time. World- Pacbhase has evolved from an
Continued on page 23

Development methodology

Mainten

MlsuaIAge

CA VISION:BUILDER

The general purpose software product line
for business data processing

informatics inc
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-~ WHAT ABOUT COBOL?

‘&« 43% of banking systems built on COBOL [Reuters 2017]
\ :: %« 15% of new applications built in COBOL [Gartner 2003]

.

S, ¢ /5% of business data processed by COBOL [Gartner 2003]

O * 80% of In-person transactions run COBOL [Reuters 2017]

v{ \_.° 95% ATM swipes rely on COBOL code [Reuters 2017]

(' *180-200 billion LOC of COBOL in use [Gartner 2003}
R S « 220 billion LOC in use [Reuters 2017]
G * one codebase up to 250 MLOC [Bankia'20], 343 MLOC [NYMellon’12]

* Replacement costs at $25 per line [Tactical Strategy Group]

v+ Y1 COBOL app costs $5M/year [Micro Focus 2003]

’ « 4000 MIPS will cost $6—16M/year [Raincode 2020]
UNIVERSITY

- https://thenewstack.io/cobol-everywhere-will-maintain/ (2017), L OF TWENTE
https://beyondparsing.com/interview-with-vadim-zaytsev/ (2020), etc '
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https://beyondparsing.com/interview-with-vadim-zaytsev/

I
Report to
|| CONFERENCE on DATA

|
\“ SYSTEMS LANGUAGES
Including
INITIAL SPECIFICATICNS
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https://commons.wikimedia.org/wiki/File:William_Henry_Duryea_(1827-1903)_tombstone.jpg

‘. COBOL QuOTES:

:. * “Iit's only a matter of time before all the existing COBOL
\ '\ »<¢ programmers die of old age” [Yourdon 1996]

% s c “maybe it will all be outsourced to some part of the world where
COBOL maintenance programming is considered a pleasant alternative
¢ Nl to growing rice or raising pigs” [Yourdon 1996]

. v " «“The use of COBOL cripples the mind; its teaching should,
v« v therefore, be regarded as a criminal offence.” [Dijkstra 1975]

* However, research on COBOL is not! [Lammel 2004]

UNIVERSITY
OF TWENTE.
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v cf.: https://www.cs.vu.nl/Cobol/stop-bashing-cobol.pdf



https://www.cs.vu.nl/Cobol/stop-bashing-cobol.pdf

“.oy  TAKEAWAY #1:

&~ * Legacy languages matter

A, { « Software written in them runs your life

vl \ * 2GLs like HLASM

v~ + 3GLs like COBOL, PL/I, CLIST, REXX, RPG, FORTRAN

v . 4GLs like Pacbase, AppBuilder, IDEAL, VISION:BUILDER

»
UNIVERSITY
OF TWENTE.
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Language features to be afraid of:

A — N =
INDENTATION /

e
N ———

N

T
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FREE FORMATTING

+C

C++

« C#

« Java
JavaScript

https://www.ioccc.org/2019/dogon/proq.c
[Dogon, IOCCC 2019]

UNIVERSITY
OF TWENTE.



https://www.ioccc.org/2019/dogon/prog.c

= let a = w X

in if condl x ALIGN HOMOGENEOUS PARTS

then a

else 1f cond2 x
then g a
else £ (h x a) * Haskell

e Kotlin

 [Landin 1966]

class Pony(flyer: CanFly, walker: CanWalk) :
CanFly by tlyer, UNIVERSITY

(]

CanWalk by walker OF TWENTE.



https://doi.org/10.1145/365230.365257

ALIGN ALL BLOCKS

i =1
* Python
while 1 < 6:

print (1)

i += 1

else:

print ("error")

UNIVERSITY
OF TWENTE.
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- UNIVERSITY
Arnold Reinhold, CC-BY-SA, 2006, OF TWENTE.

https://commons.wikimedia.org/wiki/File:FortranCardPR0OJ039.aqr. |



https://commons.wikimedia.org/wiki/File:FortranCardPROJ039.agr.jpg
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https://commons.wikimedia.org/wiki/File:Punch-card-cobol.jpg

MACRO

&N1

&KAF

&TZT

&COS
&N2

.END

LINE CONTINUATIONS IN HLASM

LCLA &COS

LCLA &TZT

MOVE &T,&F

AIF (T'&T NE T'&F) .END

SETC 'fHUx'.(3)'X'.'th8LFqnqiexQvPDI2RwUA"'.'7PVUPZABNmQwOCK r'*
(9,13)

SETA 872+354/469

AIF (T'&T NE 'F').END

SETA &TZT

ST 2,SAVEAREA

L 2,&F

LCLB &EOT

ST 2,&T

L 2,SAVEAREA

ANOP @

MEND




LINE CONTINUATIONS IN COBOL

000001 "AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEE
— "GGGGGGGGGGHHHHHHHHHHIIIIIIIIIIJJJJJJJJJJIJKKKKKKKKKK
- "LLLLLLLLLLMMMMMMMMMM"

000003 N"AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEE
- "GGGGGGGGGG"
000005 "AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEE

= "GGGGGGGGGGHHHHHHHHHHIIIIIIIIIIJJJJJJJJJJIKKKKKKKKKK
- "LLLLLLLLLLMMMMMMMMMM™

000010 "AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEE™
- "GGGGGGGGGGHHHHHHHHHHIIIIIIIIIIJJJJJJJJJIJKKKKKKKKKK"
- "LLLLLLLLLLMMMMMMMMMM™"

UNIVERSITY

OF TWENTE.
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Language features to be afraid of:

I — S = -/ o N =
AN S — ’
AN ) \ g \
INDENTATION )
\\:;\*":::/’://{ /
N —

UNIVERSITY
OF TWENTE.



IMPLICIT REAL (A-Z)
IMPLICIT INTEGER (I-N)

ADJUSTMENT = 1.0E5
42

) UNIVERSITY

26

S \ OF TWENTE.



‘.1 DEFAULT NAME-BASED VALUES & DROP IN REXX

S hole. = "empty™
Wl hole.9 = "full™
SARNSaW hole.rat = "full"

8 rat = "cheese"

) 0'.. v \\\
\‘:\
empty empty full HOLE.cheese —\ UNIVERSITY
v . OF TWENTE.



NAMES ARE NOT UNIQUE IN APPBUILDER

. field
:-.:..‘.:..‘ MAP A IN A TO A OF A
TN - set
: ' set item
—
\\
\

view

28

UNIVERSITY
OF TWENTE.



KEYWORDS AND NOT RESERVED — PLI/I

IF THEN = FELSE
THEN ELSE = IF

ELSE IF = THEN

29

UNIVERSITY
OF TWENTE.



CONTRACTIONS IN COBOL

L] \

Y.X

MOVE 42 TO X OF Y

Y OR 7

(N.)*Y.(N.)*X

THEN DISPLAY X END.

L
IF X

> (0 AND X

Z THEN DISPLAY X END.

UNIVERSITY
OF TWENTE.
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Language features to be afraid of:

// \\\\\ —~—_
e ‘\\\\ S
///’//::i‘ SN

DN g
)
INDENTATION.

NN ‘/////’ // }/

~

° UNIVERSITY
OF TWENTE.



IMPORTS IN HASKELL

B8 import Data.Maybe

N import qualifying Data.Maybe

import Data.Maybe hiding maybeToList

\ UNIVERSITY

\ 32

\ OF TWENTE.



import os.path
PO import Ixml.etree as ET
B@RR| from library import *

KX]

UNIVERSITY
OF TWENTE.



IMPORTS IN COBOL

PRIMLLI
REPLACING
PRIMLLI
REPLACING
PRIMLLI
REPLACING
PRIMLLI
REPLACING
PRIMLLI
REPLACIN

STD-FSSHH-I

STD-FSSHH-I

STD-FSSHH-I

STD-FSSHH-I

STD-FSSHH-TI

STD-FSSHH-INIT

STD-FSSHH-CHKPT

STD-FSSHH-END ==

STD-FSSHH-ROLLBACK ==,

STD-FSSHH-COMMI

UNIVERSITY
OF TWENTE.




Language features to be afraid of

TRANSFER OF CONTROL

~
.
.

.
N

INDENTATIO!

UNIVERSITY

@ OF TWENTE.
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GO TO CONSIDERED HARMFUL? TRY ALTER!

PROCEDURE DIVISION.

EXIT-ON-ERROR.
GO TO EXIT-UPDATE-RECORD.
EXIT-UPDATE-RECORD.

EXIT-ROLLBACK-RECORD.

UNIVERSITY
OF TWENTE.
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GO TO CONSIDERED HARMFUL? TRY ALTER!

PROCEDURE DIVISION.

EXIT-ON-ERROR.

ClopVion X1 T-ROLLBACK-RECORD.

EXIT-UPDATE-RECORD.

EXIT-ROLLBACK-RECORD.

UNIVERSITY
OF TWENTE.
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WANT MORE?

.« Semi-structured transfer of control

* GO TO + ALTER (COBOL)

<  +60 TO (..), X (FORTRAN)
+—<  + EX (HLASM)

* « Structured transfer of control
' * NEXT SENTENCE (COBOL)
. « PERFORM THRU (COBOL)
* DO (AppBuilder)
* SIGNAL (REXX)

39

UNIVERSITY
OF TWENTE.



“.oy  TAKEAWAY #3:

'\ M\, * Example @ PX/17.2 =

40

UNIVERSITY
OF TWENTE.



CONCLUSION

“ « Your life is run by COBOL

« banking, booking, ordering, ...

« Mainframe languages are great

* hide many challenges

* Follow @grammarware!

Weare
CoOmpiler experts


http://slebok.github.io/baby
http://grammarware.net/

