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Realities of Working with Legacy

» Source code may be “lost” ﬁﬁﬁﬁ%m;mm,
« Documentation unavailable S E

« 0ld tech extended ad hoc
 Why does 1t work?

« Language cocktaill

« Interoperability

« No cholce, no design

« Painful detalls are painful

A.A.Terekhov, C.Verhoef, The Realities of Lanquage Conversions, IEEE Software, 2000
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) AGILE.
Path 1: Rewrite |
e« “Why don’t we just rewrite 1it?!”
« Crucial question:

«if 1t took 30 years to build, how much time will it take to rebuild?
* Pro

« software engineering 1s more efficient now than 30 years ago
« Con

« development 1s still tech-biased

* reverse engineer before reimplementation

« verification of equilvalence

* possible if flexibility is tolerable
« good for project parts (e.g., exotic languages)

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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Path 2: Refactor 3
e Uhe

« Tech 1s bad but code doesn’t have to @BEST%
« Massive refactoring 1s possible
o

« GO TO elimination
« objectification
e Wrapping

Pro > OF YOU &

« possible to automate
« can use transformation languages

 Con
- stay with the same tech (best case: upgrade)

« often feasible, sometimes satisfactory

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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Path 5: Dethrone

raincode

« Run the generator for the last time

:;Egnsfor‘m generated code P A C B AS E

« ULl automation hﬂigﬂ%ﬂtk)rW

« Language retirement

 represents semantics perfectly
* Con

 must have a powerful refactoring facility

« badly generalisable across 4GL

More than 200 million lines migrated

« kills one 4GL at a time

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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Path 5 Example: PACBASE

PARA-0281558749-EVALUATE. PARA-1-EVALUATE. ra | n C O d e

IF VIPRESENT = 'Y' AND V2PRESENT = 'N' A
CONTINUE
* EVALUATE TRUE
ELSE WHEN V2PRESENT NOT = 'Y’
IF VIPRESENT = 'N' AND V2PRESENT = 'Y' CONTINUE
PERFORM PARA-0281559787 THRU PARA-0281559787-EXIT WHEN V1PRESENT = 'N'
* PERFORM PARA-2
ELSE WHEN V1PRESENT NOT = 'Y'
IF VIPRESENT = 'Y' AND V2PRESENT = 'Y' CONTINUE
IF CASCADEl = 'Y' AND CASCADE2 = 'Y' WHEN (CASCADEl = 'Y' AND CASCADE2 = 'Y'")
PERFORM PARA-0281559788-QDELETE THRU OR ( CASCADEL = 'Y'
PARA-0281559788-QDELETE-EXIT AND CASCADEZ = 'N'
* AND PROCESSQ-FLAG = 'Y' )
ELSE PERFORM PARA-3-QDELETE
IF CASCADEl = 'Y' AND CASCADE2 = 'N' WHEN OTHER
IF PROCESSQ-FLAG = 'Y' CONTINUE
PERFORM PARA-0281559788-QDELETE THRU END-EVALUATE
PARA-0281559788-QDELETE-EXIT
END-IF
*
ELSE
IF CASCADEl = 'N' AND CASCADE2 = 'Y'
IF PROCESSQ-FLAG = 'Y'
CONTINUE
END-IF
*
END-IF
END-IF
PARA-0281558749-EVALUATE-EXIT.
EXTIT.
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Path 3 Example:

PARA-0281558749-EVALUATE.

If VITRESENT — "I AWD\VZPRESENT = 'N'
CONTINUE
*
ELSE
IF V1IPRESENT = 'N' AND V2PRESK = 'y’

PERFORM PARA-0281559787 THRU PARM-0281559787-EXIT

ELSE
IF VIPRESENT = 'Y' AND V2PRESENT = '
IF CASCADEl = 'Y' AND CASCADE2 = 'Y'

PERFORM PARA-0281559788-QDELETE THRU
PARA-0281559788-QDELETE-EXIT

ELSE
IF CASCADEl = 'Y' AND CASCADE2 = 'N'
IF PROCESSQ-FLAG = 'Y'

PERFORM PARA-0281559788-QDELETE THRU
PARA-0281559788-QDELETE-EXIT
END-IF

ELSE
IF CASCADEl = 'N' AND CASCADE2 = 'Y'
IF PROCESSQ-FLAG = 'Y'
CONTINUE

END-IF

END-IF
END-IF

PARA-0281558749-EVALUATE-EXIT.
EX1T.

PACBASE

raincode L

PARA-1-EVALUATE.

compiler experts

EVALUATE TRUE
WHEN V2PRESENT NOT = 'Y'
CONTINUE
WHEN V1PRESENT =
PERFORM PARA-2
WHEN V1PRESENT NOT = 'Y'
CONTINUE
WHEN (CASCADEl = 'Y' AND CASCADE2 = 'Y'")
OR ( CASCADEl = 'Y
AND CASCADE2 = 'N'
AND PROCESSQ-FLAG = 'Y' )
PERFORM PARA-3-QDELETE
WHEN OTHER
CONTINUE
END-EVALUATE

lNl

Consequent
paragraphs

ABS
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Path 5 Example: PACBASE |

PARA-0281558749-FVALUATE. PARA-1-EVALUATE. ra | n C O d e L Q B S

IF VIPRESENT = 'Y' ANL V2PRESENT = 'N' N
CON11inUL
* EVALUATE TRUE
ELSE WHEN V2PRESENT NOT = 'Y
IF VIPRESENT = 'N' AND V2PRESENT = 'Y' CONTINUE
PERFORM PARA-0281559787 THRU PARA-0281559787-EXIT WHEN V1PRESENT = 'N'
* PERFORM PARA-2
ELSE WHEN V1PRESENT NOT = 'V
IF ZLRRESENT. = 'Y' AND-V2DRESENT = 'Y' CONTINUE
IF CASCADEL = 'Y' AND |CASCADE2 = 'Y' WHEN (CASCADEL = 'Y' AND CASCADE2 = 'Y')
PERFORM PARA-0281559789=QDELETE THRU OR ( CASCADEL = 'Y'
PARA-0281559788-QDELETE-EXIT AND CASCADE2 = 'N'
* AND PROCESSQ-FLAG = 'Y' )
ELSE PERFORM PARA-3-QDELETE
IF CASCADEL.=.'v! AND CASCADE2 = 'N' WHEN OTHER
IF PROCESSQ-FLAG = 'Y' CONTINUE
PEKFORM PARA=UZY1559788-QDELETE THRU END-EVALUATE
PARA-0281559788-QDELETE-EXIT
END-IF
*
ELSE
IF CASCADEL = 'N' AND CASCADE2 = 'Y'
IF PROCESSQ-FLAG = 'Y' Input arguments
CONTINUE
END-IF
*
END-IF
END-IF

PARA-0281558749-EVALUATE-EXIT.
EXIT.
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Path 5 Example: PACBASE

PARA-0281558749-EVALUATE. PARA-1-EVALUATE. ra | n C O d e L H B S

IF VIPRESENT = 'Y' AND V2PRESENT = 'N' e
CONTINUE compiler expert
* EVALUATE TRUE
ELSE WHEN V2PRESENT NOT = 'Y'
=P RS BN T = D RE S R Tty CONTINUE
PERFORM PARA-0281559787 THRU PARA-0281559787-EXIT WHEN V1PRESENT = 'N'
* PERFORM PARA-2
ELSE WHEN V1PRESENT NOT = 'Y'
IF VIPRESENT = 'Y' AND V2PRESENT = 'Y' CONTINUE
1B CASCADEL.=. V.l AND_CACCADED = L] WHEN (CASCADEl = 'Y' AND CASCADE2 = 'Y')
PERFORM PARA-0281559788-QDELETE THRU OR ( CASCADELl = 'Y'
PARA-0281559788-QDELETE-EXIT AND CASCADE2 = 'N'
* AND PROCESSQ-FLAG = 'Y' )
ELSE PERFORM PARA-3-QDELETE
IF CASCADEl = 'Y' AND CASCADE2 = 'N' WHEN OTHER
IF PROCESSO-FLAG = 'Y' CONTINUE
PERFORM PARA-0281559788-QDELETE THRU END-EVALUATE

PARA-0281559788-QDELETE-EXIT

ELSE
IF CASCADELl =
IF PROCESSQ-FLAG

AND CASCADE2 = 'Y'

CONTINUE
END-IF
END-IF
END-IF
Actions
PARA-0281558749-EVALUATE-EXIT. per‘fo rmed

EXIT.
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Path 5 Example: PACBASE

PARA-0281558749-EVALUATE. PARA—l ra | ﬂ C O d e
*

IF V1PRESENT = 'Y' AND V2PRESENT = 'N'" |[f-———Fe———————
CONTINUE
* EVALUATE TRUE
ELSE ““JWHEN V2PRESENT NOT = 'Y'
IF VIPRESENT = 'N' AND V2PRESENT = 'Y' CONTINUE
PERFORM PARA-0281559787 THRU PARA-0281559787-EXIT WHEN V1PRESENT = 'N'
* PERFORM PARA-2
ELSE WHEN V1PRESENT NOT = 'Y'
IF VIPRESENT = 'Y' AND V2PRESENT = 'Y' CONTINUE
IF CASCADEl = 'Y' AND CASCADE2 = 'Y' WHEN (CASCADEl = 'Y' AND CASCADE2 = 'Y'")
PERFORM PARA-0281559788-QDELETE THRU OR ( CASCADEl = 'Y
PARA-0281559788-QDELETE-EXIT AND CASCADE2 = 'N'
* AND PROCESSQ-FLAG = 'Y' )
ELSE PERFORM PARA-3-QDELETE
IF CASCADEl = 'Y' AND CASCADE2 = 'N' WHEN OTHER
IF PROCESSQ-FLAG = 'Y' CONTINUE

PERFORM PARA-0281559788-QDELETE THRU END-EVALUATE
PARA-0281559788-QDELETE-EXIT

END-IF

ELSE

IF CASCADEl = 'N' AND CASCADE2 = 'Y' Visua'L'Ly indented
IF PROCESSQ-FLAG = 'Y'

CONTINUE Single level
END-IE Logic preserved

END-IF
END-IF

3 levels of nesting

PARA-0281558749-EVALUATE-EXIT. No visual structure

EXTIT.
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Path 5 Example: PACBASE

PARA-1-EVALUATE. r-Eal r](::(:)(j Ee

PARA-0281558749-EVALUATE.

IF V1IPRESENT = 'Y' AND V2PRESENT = 'N'

CONTINUE
*

ELSE

IF V1IPRESENT = 'N' AND V2PRESENT = 'Y'

PERFORM PARA-028155978 ARA—0281559787—EXIT
*

ELSE

IF V1IPRESENT = 'Y' AND V2PRESENT = 'Y'"

IF CASCADEl = 'Y' AND CASCADE2 = _'V'

PERFORM PARA-0281559788-QDELETE}] THRU
PARA-0281559788-QDELETE-EXTHE

ELSE
IF CASCADEl = 'Y' AND CASCADE2 = 'N'
IF PROCESSQ-FLAG = 'Y'

PERFORM PARA-0281559788-QDELETE
PARA-0281559788-QDELETE-EXT']
END-IF

ELSE
IF CASCADEl = 'N' AND CASCADE2 =

EVALUATE TRUE
WHEN V2PRESENT NOT = 'Y’
CONTINUE

WHEN V1PRESENT = 'N'

= 1y
CONTINUE
[EN (CASCADEl = 'Y' AND CASCADE2 =
OR ( CASCADEl = 'Y!
AND CASCADE2 = 'N'
AND PROCESSO-FLAG = _'V' )

PERFORM PARA-3-QDELETE |
OFN OTHER

CONTINUE
-EVALUATE

IF PROCESSQ-FLAG = 'Y' Maintainable
CONTINUE alternatives

END-IF

END-IF
END-IF

Harmful
constructs

PARA-0281558749-EVALUATE-EXIT.
EXTIT.

PROFES 2020.

13
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Path 3 Example:

PARA-0281558749-EVALUATE.

IF VIPRESENT = 'Y' AND V2PRESENT = 'N'
CONTINUE
*
ELSE
IF VIPRESENT = 'N' AND V2PRESENT = 'Y'

PERFORM PARA-0281559787 THRU PARA-0281559787-EXIT

ELSE
IF V1IPRESENT = 'Y' AND V2PRESENT = 'Y'
IE _CLASCOADE] — v AND _CNGCADED — 171

PERFORM PARA-0281559788-QDELETE THRU
PARA-0281559788-QDELETE-EXIT

ELSE
IF CASCADEl = 'Y' AND CASCADE2
IF PROCESSQ-FLAG = 'Y'

= N

PERFORM PARA-0281559788-QDELETE THRU
PARA-0281559788-QDELETE-EXIT

END-IF

ELSE

IF CASCADEl = 'N' AND CASCADE2

IF PROCESSQ-FLAG = 'Y'
CONTINUE
END-IF

END-IF
END-IF

PARA-0281558749-EVALUATE-EXIT.

EXTIT.

= 1y

Duplication

PACBASE

PARA-1-EVALUATE.

EVALUATE TRUE

WHEN V2PRESENT NOT = 'Y’
CONTINUE

WHEN V1PRESENT = 'N'
PERFORM PARA-2

WHEN V1PRESENT NOT = 'Y'
CONTINUE

WHEN (CASCADEl = 'Y' AND CASCADE2

OR ( CASCADEl = 'Y!
AND CASCADE2 = 'N'
AND _PROCESSO-FLAG =

lY!

)

PERFORM PARA-3-QDELETE

CONTINUE

END-EVALUATE

PROFES 2020.

raincode

14
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Path 3 Example:

PARA-0281558749-EVALUATE.

IF V1IPRESENT = 'Y' AND V2PRESENT = 'N'
CONTINUE
*
ELSE
IF V1PRESENT = 'N' AND V2PRESENT = 'Y'

PERFORM PARA-0281559787 THRU PARA-0281559787-EXIT

ELSE
IF VIPRESENT = 'Y' AND V2PRESENT = 'Y'
IF CASCADEl = 'Y' AND CASCADE2 = 'Y'

PERFORM PARA-0281559788-QDELETE THRU
PARA-0281559788-QDELETE-EXIT

ELSE
IF CASCADEl = 'Y' AND CASCADE2 = 'N'
IF PROCESSQ-FLAG = 'Y'

PERFORM PARA-0281559788-QDELETE THRU
PARA-0281559788-QDELETE-EXIT
END-IF

ELSE

IF CASCADEl = 'N' AND CASCADE2 = 'Y'
IF PROCESSQ-FLAG = 'Y'

CONTINUE

END-IF

END-IF
END-IF

Boilerplate

PARA-0281558749-EVALUATE-EXIT.
EXTIT.

PAC

*

BASE

PARA-1-EVALUATE.

raincode

EVALUATE TRUE
WHEN V2PRESENT NOT = 'Y’
CONTINUE
WHEN V1PRESENT = 'N'
PERFORM PARA-2
WHEN V1PRESENT NOT = 'Y'
CONTINUE
WHEN (CASCADEl = 'Y' AND CASCADE2 = 'Y'")
OR ( CASCADEl = 'Y
AND CASCADEZ = 'N'
AND PROCESSQ-FLAG = 'Y' )
PERFORM PARA-3-QDELETE
WHEN OTHER
CONTINUE
END-EVALUATE

15
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Path 5 Example: PACBASE
s N [T ) raincode

CONTINUE
* EVALUATE TRUE
ELSE WHEN V2PRESENT NOT = 'Y'
IF V1PR —ERANL OPRESENT = 'Y' CONTINUE
PERFORM | PARA-0281559787 JTHRU PARA-0281559787-EXIT WHEN V1PRESENT = 'N'
* PERFORﬂiiiiiiiil
ELSE WHEN V1PRESENT™ROT = 'V’
IF V1IPRESENT = 'Y' AND V2PRESENT = 'Y'
IF CASCRDilt! iy 'Y = 'Y' AND CASCADE2 = 'Y'")
PERFORMIPARA—0281559788—QDELETE rHRU OR ( RSCADEl = 'Y'
PA i ASCADE2 = 'N'
* I PROCESSQ-FLAG = 'Y' )
ELSE
IF CASCADEl = 'Y' AND CASCADE2 = 'N'
IF PROC
PERFORM| PARA-0281559788-QDELETE [HRU
PAR ' S
END-IF
*
ELSE
IF CASCADEl = 'N' AND CASC)
IF PROCESSQ-FLAG = 'Y'
CONTINUE
END-IF
*
END-IF
END-IF

PARA-0281558749-EVALUATE-EXIT.
EXTIT.
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Path 4: Migrate ... ... restructure

- Change the language Original

« Keep the logic

g program syntax program
e sounds perfect swap

- Con

must restructure the original

must restructure the target

syntax swap must be feasible

native constructs map to simulated ones

feasible under specific circumstances

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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D¢ Tembor (Debugging) - Microsoft Visual Studio YE &  Quick Launch (Ctri+Q P o B x

fle Edt  View Project Buld Debug Team Jools Test Apshze Window Help Yves Jaradin ~
°- A RP| DT P Continue = | A% | =9 >Rt R iwd3 AN s 9 Application Insights ~
Process: | (01828 rclrunbd.exe cycle Events = Thread: | [0181C) Main Thread ‘v Stack Frame:

resultooml gtf.inc printstrinc instructions.xml TAMBOR.as

P ACB(ACBLEN) , ACB INIT ACB
1
Path 5: Upgrade [
o L R12,4(,R1)

ST  R12,GTFDCB
USING IHADCB,R12

L R15,DCBDCBE

USING DCBE,R15

MVC  DCBEEODA,AEOFGTF

DROP R15

L R12,GTFDCB

SR ((R12),INPUT),MODE=31

Change the platform S

SPACE 1

Keep all the rest e

ST R12,XMTRCDCB

° S ((R12),0UTPUT),MODE=31
P 0 DCBOFLGS,X'10"

* no change to code - - - =
- executes 1n new env § =

« empowers Llater change 3 S
- Con

« tech dependencies remain
« hard to develop solutions

[SERI0Y Breakpoints Exception Settings Command Window Immediate Window Output Error List

Ln 308 Col 1 Chi INS

e can build a business

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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] - Microsoft Visual Studio X £ oo trl+ P o m x

File Edit View Project Build Debug Team Jools Architectwe Test CodeMaid Apalyze Window Help Vadim Zaytsev ~ n
-0 -2 WP 2T - Debug - AyCPU - b State| BN 5}
I
. ® ABCDEFG HpsSource* + X RS aETREe
1 [-dcl
® 2 L_COUNTER integer;
3 L_STD_RUN_STATUS char(9);
4 dsmsgbox object type MessageBox; B
5 enddcl
5
7 map "XYZ' to USER_INFO_TXT *> will be expanded automatically <*
8
. 9 -proc act

° R d 'L -L 10 - caseof EVENT_SOURCE of HPS_EVENT_VIEW
12 map L_COUNTER + 1 to L_COUNTER

¢ C 0 V e I" -La n g U a g e S U b S e t 13 map 1 to HPS_WINDOW_STATE of HPS_SET_MINMAX_I

’ 14 use component HPS_SET| MINMAX
« base on customer’s code 5.5 case "DECNUB

16 map L_COUNTER - 1 to L_COUNTER

° P r\ 0 17 map 2 to HPS_WINDOW_STATE of HPS_SET_MINMAX_I
18 use component HPS_SET_MINMAX
19 - case other

i C O d e mO St-Ly Stays 20 print 'Event source "' 4+ EVENT_SOURCE of HPS_EVENT_VIEW ++ '" is not supported’
21 endcase v
»

« nodern dev & exec envs

« full control over target env - [ ocros |
e Con

« documentation may not exist

« substantial effort

1299% <+ € Ochanges | 0authors, O changes 4

« perfect for rich client + expert migrator

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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Conclusion

« Renovation 1s not easy

« There are ways
 rewrite, refactor, dethrone, migrate, upgrade, retire

« Each way has pros and cons

« pest decision depends on the context
« Q&A Sessions (@ Canvas

« = V.zaytsev(dutwente.nl

« = https://discord.gg/n7VQAPNBPD
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