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ABSTRACT

The maintenance cost accounts for over a half of all software costs. Maintenance tools can be
used to reduce it. All other maintenance techniques, reverse engineering is a process of analyzing
source code to extract design information and to create representation of it in another form or at
the higher level of abstraction,

In this thesis, we propose a method to extract the call relationships among programs, the logic
structure in program and the data flow of programs from COBOL source programs using reverse
engineering. We also present a method to generate the structure chart of programs and modules.

The structure chart generated from source code provides very important information to
understand programs in details, The structure chart modified will be more helpful the maintainer
to understand programs when he analyzes them later or others analyze them.
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T Wl EEEHe ZE2 HE X2
Ay I(iteration) & X 7]t}

(4) (1), (2)¢ (3) o9l Z&HE ZELS
&2 FREZAM S(sequence)E 3

Y2d A8 WSS
o eofol (& 2)%h 2o

A o 2k

Table 2. The reserved word related input/output data
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DISPLAY. WRITE =9
ADD, SUBTRACT, MULTIPLY, DIVIDE, COMPUTE, MOVE, SET d=d




MHHBY 3=l 2ot A7 M

(4) =219 A5 &

2z5d 2E WAool g wHolge] A
AAao AP} (X )L EF HA Hels _
o°”3u bas Eﬂjm 99t 7+ A weh BE FEREE
_Lr‘LAg_‘i.'Aﬁ A85E 83t AHe N - _
=0 ° b ” =A 29 AZE FA2oE 89 AFE B
stk Me 22E gy oF AddogA A
ool mEa i
323 TZES EE LR o Adgoz zAe EAWC W FEE
oA s e GHe Aw Am ane L0 AT HAEE g NEe EdS
e T T T o EA7F Qe AL &3 $2E gudnz
2 B4 Z2Iad(EFL BE) 7vd = _
°io sy e e e 2l 2Ee Vs 7x Aad dd
osteior @y, B9 TeIPL ARyos
sy R Z2ad HE Vet 1
Ay, T2IWE e 52 BAL SUEE SONGMENT
gda0], 9458 259 55 Mo e
FARE o]t T [ wpsunG | [ PRTSIG | [ PRTGIS |
(1) #2598 F3M 7 Z2IH (I,
EE)E AEez Jx v A -8 8 EA TE
7_]-—5;8) o) Eil%“g(i%, _rl:_gtg)g Figure 8. Sequence
2, 3% dAc UsdiE= mdsy
e SHEE ol Az EFL
B 3100-APPEND
B A s
(2) Zaagelt BE BA Helgl s F T
& ¥ssh 19 ZRIYPIY BES 7 9902-ALEADY- 3100-APPEND
ZT }6 oA F ,\].-14 ;ﬂ o] g8 st} EXIST-ERROR -JOB-DETAIL
(3) =299} Ao s} BEQ =¢ +
zE 2239 A HolZoly BE 3 og e e dE 2E
A Hol2e) Mol dAe] wel Fa s Figure 9. IF THEN ELSE END-IF.
E 3 ZE YA HOIE
Table 3. Module specification table
Program Program Module Module Control 1-0 Type
Comment
Number Name Number Name Type Variable Type
1 MAINPROG 1 000-step-process i main
1 MAINPROG 11 111-input-process 1 varl i main
1 MAINPROG 12 200-main-process s var2 i0 sub
1 MAINPROG 13 300-output-process i varl o main
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Figure 11. Iteration
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The initial screen of structure chart generation system
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Table 4. Program specification file
Program Level Program Control |- 0 Type
Comment
Number Number Name Type Variable Type
1 1 SUNG-MENU s main
1 13 INP-SUNG s i
jumsu__rec 1
1 11 PRT-SJIG s -
compute rec 1
1 13 PRT-GISJ s O__jumsu__ rec o
5 BE A oo 724
Table 5. Maodule specification file
Program Program Module Module Control |- 0 Type
Comment
Number Name Number Name Type Variable Type
1 PRT-SJIC 1 0000-print-sungjukpyo s main
1 PRT-8JIC 11 1000-first-process s sungjuk_ rec i
1 PRT-SJIC 111 3000-compute-sungjuk i
1 PRT-8SJJC 12 4000-last-process s sungjuk__ rec o
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Figure 14. The structure chart editor
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INPUT-OUTPUT SECTION.

FILE-CONTROL.
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SELECT SUNGJUK-RESULT-FILE ASSIGN TO QUTPUT "SUNGJUK.REP"
ORGANIZATION IS LINE SEQUENTIAL.

DATA
FILE

DIVISION.
SECTION.

FD SUNGJUK-RESULT-FILE LABEL RECORD IS STANDARD.

01 SUNGJUK-RESULT-REC
WORKING-STORAGE SECTION.
01 PROMPT-TITLE.
03 FILLER
03 PROMPT-LINE
01 PROMPT-JEOMSU-REC.
03 FILLER
03 FILLER

PIC X(79).

PIC X(19)

PIC X(19) VALUE " st 1 2 & 4+ 4 &4 ".
VALUE ALL "_".

PIC X(07) VALUE ALL "9".
PIC X(03) VALUE ALL SPACES.
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01

01
01

01

01

01
01

03 FILLER

03 FILLER

03 FILLER

GET-JEOMSU-REC.

03 G-HAKBEON
88 END-COND

03 FILLER

03 G-COBOL

03 FILLER

03 G-C

JEOMSU-SUM

JEOMSU-AVE

88 A-COND

88 B-COND

88 C-COND

88 D-COND

88 F-COND

PRINT-TITLE.

03 FILLER

03 FILLER

PRINT-HEADING.

03 PROMPT-HEADING.

05 FILLER
05 FILLER
05 FILLER
03 REST-HEADING.
05 FILLER
05 FILLER
05 FILLER

PIC X(03) VALUE ALL "999".
PIC X(03) VALUE ALL SPACES.
PIC X(03) VALUE ALL "999".

PIC

9(07).

VALUE ZERO.

PIC
PIC
PIC
PIC

X(03).
9(03).
X(03).
9(03).

PIC 9(05).
PIC 999V99.

VALUE
VALUE
VALUE
VALUE
VALUE

PIC X(18)
PIC

PIC
PIC
PIC

PIC
PIC
PIC

0.0 THRU 59.99

VALUE

X(10) VALUE

X(10)
X(10)
X(10)

VALUE "
VALUE "
VALUE "

X(08)
X(08)
X(08)

VALUE "
VALUE "
VALUE "

oft o, mt
oy

PRINT-LINE PIC X(44) VALUE ALL "-".

PRINT-REC.

03 P-HAKBEON

03 P-COBOL

03 FILLER

03 P-C

03 FILLER

03 P-JEOMSU-SUM
03 FILLER

03 P-JEOMSU-AVE
03 FILLER

03 P-GRADE

PIC
PIC
PIC
PIC
PIC
p:C
P:iC
PIC
P:C
PIC

9(7).
119.

X(3) VALUE SPACES.

779.
X(3)
2(4)9.
X(3)
779.99.

X(3) VALUE SPACES.

X(1).

VALUE SPACES.

VALUE SPACES.

90.0 THRU 100.0.
80.0 THRU 89.99.
70.0 THRU 79.99.
60.0 THRU 69.99.

SPACES.

""J 2(4 E".

2,

oW
coBOL ™.
c".
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PROCEDURE BIVISION.
LEVEL-0 SECTION.
0000-PROCESS-SUNGJUK.

PERFORM 1000-INIT-PROCESS.

PERFORM 2000-GET-JEOMSU-REC.

PERFORM UNTIL END-COND

PERFORM 3000-COMPUTE-PRINT-SUNGJUK
PERFORM 2000-GET-JEOMSU-REC

END-PERFORM.

PERFORM 4000-LAST-PROCESS.

STOP RUN.
LEVEL-1 SECTION.
1000-INIT-PROCESS.

PERFORM 1100-0OPEN-FILE.

PERFORM 1200-PRINT-HEADING.

PERFORM 1300-DISPLAY-PROMPT.
2000-GET-JEOMSU-REC.

INITIALIZE GET-JEOMSU-REC.

ACCEPT GET-JEOMSU-REC.
3000-COMPUTE-PRINT-SUNGJUK.

PERFORM 3100-COMPUTE-SUM.

PERFORM 3200-COMPUTE-AVERAGE.

PERFORM 3300-EVALUATE-GRADE.

PERFORM 3400-MOVE-PRINT-SUNGJUK.
4000-LAST-PROCESS.

PERFORM 4100-LAST-LINE.

PERFORM 4200-CLOSE-FILE.
LEVEL-2 SECTION.
1100-0OPEN-FILE.

OPEN QUTPUT SUNGJUK-RESULT-FILE.
1200-PRINT-HEADING.

WRITE SUNGJUK-RESULT-REC FROM PRINT-TITLE.

WRITE SUNGJUK-RESULT-REC FROM PRINT-LINE.

WRITE SUNGJUK-RESULT-REC FROM PRINT-HEADING.

WRITE SUNGJUK-RESULT-REC FROM PRINT-LINE.
1300-DISPLAY-PROMPT.

DISPLAY PROMPT-TITLE.

DISPLAY SPACES.

DISPLAY PROMPT-LINE.

DISPLAY PROMPT-HEADING.

DISPLAY PROMPT-JEOMSU-REC.

DISPLAY PROMPT-LINE.
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3100-COMPUTE-SUM.

COMPUTE JEQMSU-SUM

1

3200-COMPUTE-AVERAGE.

COMPUTE JEOMSU-AVE

I

3300-EVALUATE-GRADE.
EVALUATE TRUE

WHEN

WHEN

WHEN

WHEN

WHEN

WHEN

END-EVALUATE.
3400-MOVE-PRINT-SUNGJUK.

MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
4100-

LAST-

G-HAKBEON TO P-HAKBEON.

A-COND
MOVE "A"
B-COND
MOVE "B"
C-COND
MOVE "C"
D-COND
MOvVE "D"
F-COND
MOVE "F"
OTHER

TG

T0

T0

T0

TQ

PA

PA

P,

P,

P_

GRADE

GRADE

GRADE

GRADE

GRADE

G-COBOL + G-C.

JEOMSU-SUM / 2.

MOVE SPACE TO P-GRADE

G-COBOL TO P-COBOL.

G-C TO P-

C.

JEOMSU-SUM TO P-JEOMSU-SUM.
JEOMSU-AVE TO P-JEOMSU-AVE.
SUNGJUK-RESULT-REC FROM PRINT-REC.

LINE.

WRITE SUNGJUK-RESULT-REC FROM PRINT-LINE.
4200-CLOSE-FILE.
CLOSE SUNGJUK-RESULT-FILE.

2. 2233/ g % WA ol

2.1 T2 WA HOIE

Program Level Program Control I- 0 Type Comment
Number Number Name Type Variable Type
1 1 SUNGJUK S main
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22 BE YA Holg

Program | Program | Module Module Control [- O Type
Number Name Number Name Type Variable Type Comment
1 SUNGJUK 1 0000-PROCESS-SUNGJUK S
1 SUNGJUK 1 1000-INIT-PROCESS S
1 SUNGJUK | 111 1100-OPEN-FILE S
1 SUNGJUK | 112 1200-PRINT-HEADING I SUNG-RESULT-REC 0
1 SUNGJUK | 113 1300-DISPLAY-PROMPT I PROMPT-TITLE 0
1 SUNGJUK 12 2000-GET-JEOMSU-REC S GET-JEOMSU-REC 1
1 SUNGJUK 13 3000-COMPUTE-PRINT-SUNGJUK| S
1 SUNGJUK | 131 3100-COMPUTE-SUM S
1 SUNGJUK | 132 3200-COMPUTE-AVERAGE S
1 SUNGJUK | 133 3300-EVALUATE-GRADE S
1 SUNGJUK | 134 3400-MOVE-PRINT-SUNGJUK S SUNGJUK-RESULT-REC | O
1 SUNGJUK 14 4000-LAST-PROCESS S
1 SUNGJUK [ 141 4100-LAST-LINE S SUNGJUK-RESULT-REC | O
1 SUNGJUK [ 142 4200-CLOSE-FILE S
3. 2R
OOOO-PROCESS-
cer ;mmsum/ \\
1000-INIT- 2000-GET- 3000-COMPUTE- LAST-
PROCESS JEOMSU-REC PRINT-SUNGJUK PROCESS
SLI\GIUK L&WLE // SU%G[UK RESULT-REC éSUNGIUKR ULT-REC
1100-OPEN- 1200-PRINT- { | 1300-DISPL 3100- 3400-MOVE- 4100-LAST- | | 4200-CLOSE-
FILE HEADING AY-PROMPT COMPUTE- COMI’UTE EVALUATE— PRINT- LINE FILE

SUM AVERAGE RADE SUNGJUK
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