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Long term software maintenance is deceased by large and complex programs leading
difficulties in understanding, modifying, documenting, and testing software
including them. In this paper, A new approach for helping program understanding
and the CASE tool called Software Microscope which does automatic analysis and
visualization of difficult programs are proposed. The design and functions of
the tool prototype are also presented

It is noted that the design concept of Software Microscope does not depend on
particular methodology or programming language, but is based on general one to
which such software programs are analyzed and visualized automatically. It is
also important to note that the tool automatically reveals and visualizes the
fundamental structure of programs without expecting user’s help. In addition,
the new tool user interface is simple enough to help identifying functions which
may be implicitly expressed over subroutines in difficult programs. The amount
of user’s key operations is decreased to 107 order of currently expected amount
of operations if vanilla text editors are used



- >
HLWIZ

V7 PO TRGFONBES X, ZEALOHN
KB 0 7S MINT S, a7 s A
BRAtER T S Ie—id, RSB OT ST
LEHSTHMTEAMTPTHY RTFiEEL
BT ULHMOY -V S 228 e Ly, KBLE
BT 077 58l 5L ot ed R
b, BHITHMHUIER Y, BHXHEN 2,

EEDTZ Y/ IEMPEOBAA# LY, By

JERM T L2k, 114 ORYMiE, Allo?)
DE/ITHEIIZLRL WIS a5 6nidh Db
TEEBEY, TurT NEMRRY -
HLEHEMFEHADHDL, TORITIE, 25
L-MEoWR Loy AMREIBCASE
V=N T by TwAf s Ra—SZown
Tk <35,

Jizi R 3

FEBUCBIER S < A0 L 2 % 2 BL{ER -
LTWAKBEBEE v 75 A0S
A=FELTHKIZHTHOEKEMEMBZ &
M

*1TH (10° OA—%) |

CF— LR (10° OA—¥) |

s TN—F 8 (1)) |

SAEBWAEE (0LLL) |

*TFFMEEE (20~30%) %
MTEROEKIESEBMFIEAEN I LMo T
77 ABMENBERICEL 2> TB Z L AR
S, T FEHRLIERICIEHE GERL) X
NTHEHBLTRENTERKEWHERT,

KBEWEBMT 0 YT Ax HEVRE LKAV Y —
WidSE BRI 2 VAT RERED I, Y — Ll
HOT 5 AMBLRBBEEM T 075 nicstL
TY— NIRRT DIZET 57— A
WFEEO~A T APRIBB LA S HENH
KREDPLTHD, ZHiF. 7Ya I L0KM
CEDDTIRLLSFOLDICTHOSWIEH LA
RRWY—LABHORERESICLS,

BEWBERTFE2ZOTWAS 7 urs Aid, 855
ERP7T0 S IV YEE, v uS R RAE
LTRSS ER TS, Tk 2{85%
MiIatedicit, ~bav=7 2 (REEK
HEHETAO N THEINCE T

7T LD Ll s,

Io~brYv=T A (REEE) Rijk&EEN
WLy 7 b TRSFH LR ETOIIBECA
SEY—ANEOL LSRR LRV,
WHoT, BEO T4V — Ry 7 hyx7 L%
B G2RBLTY 7 Fo = 7RO KIBRR
BERETIORE L. TRLEGAE VY
T T LR ERNLETH D, B
W2, Y7 b7 RO, TR LRI
BIFDRE - T ST Iy T RBERS S B
TEROS - ZHEEEZM- Y B—F~LH
BZIEALER, 7o 75 ADRENRYYOT
MUK L THELMBIZZ>TETW D,

TIFy L2z iz, KEEENET vy
FLOXBHXBTHSD, XFEY, WEHME
Bty —7uRDTPARYIEDL-»TEE
) EMCTHIMEETH -2, BdRAMSEEL
BHTINBLSRHZLIIME TRBRONE %
i E LT B EZ DO AR SV, KB
Tl ADRRFICREFORRIET LRV
ENEL, TRTCDEENR Y —Ra— F ETIT
bhigithiui7n 7 s < —fodi s R
RRIZ2 D LAESITHBBA L, ZOMBEIERHE
TFREBFETRETHBE EE>TEN,

a5 hy—Ra—FKEBDY 7k
X =5

KRN T 0 /5 ADRSTERE Y 7 by
TIEOEKZROPIZANRS AT, HiEky
@it 7o s 3074722 MERN
S -RE T rsIL ok
DOIT7 T OHRE L TXKEBETDHLEN
HD, TOBFKRT, KRESM TS Az
WTEXD, Y—AT7 R TS AIBHE LR E
7SI FEERUTICY X b5,

7O VT ARBERN TS5 ADHE
EoBE- A5 —T20BRRY
bro- T E4T 5., EBH AL
RRERELDH B,

T Y5 MEE : V—Ra— FoiEE
BHLZOBEEOM~DEELIERkIC
FHMUELX*MRT 5% L 38T
Do

¢a— P AT vay " BRLE
MY Y —Ra3— FRBHRTND




TLERMENDDTH& kR, YTk
VIXT VAT AXIET ST KB
2R LT Y —Ra— FOSAYEE R
THEETH D,

¢FAbiayiha—7o—{ZiRoT

F= S B LAY — RIS
119,

Iy otk V—Ra— FKf
LM B eI WEEA
(R 7—7AEANRLE L) T2
RHE. BESF. BrESEL
5 —7 x 2SO WERIT 5,

o7 a s LA EEBEING O MR

(EXR) ZRIC->TWT, FOLHT Y
TABMEBY AN D2—F S ¥ —T 2 R L
BREEZRHI DN —L 2, LT, 7
T 75 LABMOWNAIIR., EIZBFRimBo iy
THLRThiEl b2z, SEOSE.  (FE%E
fE+HMEL) 77 a—Ficdkiliis o k> 2
fLiZ—2DT 2SS T79A4N (V=T 7 A
N) BREREMBRE

E->T., T CEXIMBIRKOLSIZEY =
EMMHED : BEE, TursSILUEE. v
AT hba—FwruZE (ER/) . EITRE
(m&/7b717&os&t®%%&4y
F—7=xR) FOHMAMEREL, Toky
DTOYT2—M, FHXRAL T4 y—tp ¥
ERWCT0 Y50 YRF 4 v P2l - B
RIZ2ZL0 L LROEBHZR LT O
BRUVWBE, LOLS5 Y —n 2 RIELEETR
HEwn? Zokd>iy— Lol o —
F eI —T22BEDLIREDNT?) T
Y., MBET ST 0T (MBI IEEL)
Fi, 2—Fvwrn, a—F 4o XA~ L H
BEARBEE CHERAT LYo /5643

272bh9xFwAL I Ra—FDF7 S

TR LBRREHOEME LD TS
IVTHEECBELTERS, [Forys A
FBLiX, Y—A7n s MzEZRBINTVS
WEEABBL, 2OBBCHLTTFY &—
Ta R - Bk (ChixY ST e —pi
BilZH S TWD) o8 7452 Laillik
NHEHRW] LLTEZDZZ LT B, O

SHEY — DB, i 1 BB R
(2SI 1 7T v — RS TR R
ROA, FHIAPEIIREETH D,

H—1 37 ays A8 M7 R2EFALTHD,
WIRMTR T 7T L0V (8) thE
DFEE, HF2BTREOHRIZL STy
T LADRAWEEHOBIBN L ARG, F 3K
TRT7 v 7T LEBEOHA, FARBTRE
NEROAMIECTHB S h TV S B0 R
E/EREITD, KHMEM T 07T Ao,
ZORIFO” BER EEOBME HLEE
Tt/ RBLBSREIC L W AR L, &Y oB
LML ¥%E, 2—FA o —Tx 2L
SAL TR A B THIRT D R £ 2 5,

ITEZDT 0TS ARBIL, BES R,

KB, 7asS 2o rEHECHLTEN G
TRt o, OE20NBIEERG
DA—=R—ty hE2FERTHENELLND

N, ZITRENERRARZ 7 S a—F : [(—

AT L REMTEEMOHE T 0 T A
BHIAZETL (Fn VJJAf"'%ﬂJM‘H%i) 5
ZERZT B, Tl akeRT AN, Yo
TIBNBBEAL o R— T EEHL, Ty
FLANTHER SN TF =y T ny s trns
By 7HNTERINTOWTHEHER TV IERK
HYAR, $TN—F g (BT —F Dl
Mo — R bh g L2 b0 L
BEHRFR, MHX. BRE. vy 7r—Fo0
Irhu—AT7a—HEF I TEZTWS A
W, TSI TEE Sty b, Tay
FIVIA—nZEBL TS, ZhICitE- T
BILEEB2BOBRE RT3

B3, AT, 707 LBARED Y5
T4 KRB - oML T a5 Aihg{n
71y 2 OREICHET 28R s 525,
=R YT LAORAEEBYIZBIT
DT EMNHKRDBITIE, KEBENT 0T A
BAE. X TarSanEnkmlErx
NIRTBESIRTTT 4y VKRB TCHRTRE
Ehi L, X, T04kA A— Tk Ak
DLOTRITRIER G0, B 3BIzOWTHL

s % 1 Mo RT3
’%%%#ﬂblﬁU@ﬁUflk&<
DI ENREAETBHRATL AR



DEDA A=Y LTT YT LA

NYBIRD, BABTR, BZ—4F ¥
2T BTV~ ar BRIT D LIS
o7 ss ANBICEBR I EBEOFERFE
THZLERBICT D, ¥ 770 7T LxKE
FBIELTWARY T Iy 5 ANV
Ty LRIZES THRT HREEL RO
TEEEETA, ThR, BRI EoL
F— Y ERXETay s, ARV —va kR
BTBAF— AV b, AIPOELGEAHLT
BT ETHAT DR ELD, HOT—FK
BROMBIET TR, TROoEEFLHTNDET
rn, ®i¥, boliLVEHEGS, By b
F—, ARG R LIORNREWKS,

V7L 927 w7 Ra—FDE
BiEE

Y7 hyxTwAfyrrRa—7 i3, 1 BM S/
370 7y FIY—F#BThHINILTa ST A
ONHT - RFEFFTVT T LREOXESH
e LTHERELLZT b2 ATTHD,
K- 312 % O %R Y,

AABa RN Y R BROY—Ra— &
BWEMS, SVC, OSta—¥=ru%o
BT —TNVT, MFRXOWMIE & B0
AT aDREEGZXDEART =T NAH 5B,
IRLBDF—=T N, AN Y —Aa— FREHTIC
HLTZ LY r—a BERH BB A EH
LEMSXDOMRRFMTHADLDT, SVC
FHBTOSOIAAILDOTHELTHS,

IOEAF—TLIZMEML LEDLET, KBHEE
M ST HDRT— AV FEABMNILY
03 AORMAHERE QB (KETr Y
F AP EAR) L. EARMSRE HEHAER
BET TS AT Ty —%FM) 5, =
OROBHZR LTSI AT A MeAbETH
AFERELEEW, Ta¥T AORMRE /RN
EWEMTRT S, I THRARNAERE LT,
ayvbtu—nvu—¥57 (CFG) . 7
N—F URROME LEIR (WCWG) | ERME(L
Y—=2Y AL, TurTsEEEE (R,
T, VEF—3 w7 ETORMX,

F—FTuy s BEEENERE) THD,
H— Az F DO A A— &5, B,
aybo—nve—R (k) TF &/—F
BIDUEO RV 1 o 7 R R L,
RAHMICRIZENTFEND T a vy J— FXEE
5y, — F AR RRERICHR D R b TV
TICREY 5, TORR, Y77y 7 L0H
/T — R, —7 i, WO GRESS
MWicMs L5 Rk, Fy Fa—FL
Fy FRARBEG, AR ECHEEICHB]I-
<, #LT, RELRLIE, ThHOXRERa L
fa—nvo—ix, 2—¥RERT—TVTH
RRUE, BARKFREN S HEIAGIZE D BR < 30N
ks,

V— RS T LD LR O RIT A
KR EICEERET D, 20 ba—nTay s
RLa—FERICELDOLRTVHIEEARE
DEBLDENTNRIIES»OMHB (F—F
WD) I LTOL-nf (GHAL) 280
5 HHiTF) « —HRARF—FrAL FOER (£
RU—yara—KRLEEHT) EREGDET
BELEF—YHMNET7EALTWSE /—F
WAL LTHRELEZGZHT S, B
otk ay fuo—7 oK,

o7 u T LETHEF,
F— FHMGET IV ERTHAT— b
AV FOFERR

PRI (FIRERMRY) 1 MEicKRT D,
DL DB B EHE LTS EIRA N e
LLTRBWMEIND, 20OXEHICLT, Lok
EERSTAELAERICL, RECEE TR Y
S ABRBMNLRRENTVAHERICKTC
TS5 AR~ EEZD KD E YT S,

FAtEEIZ R L CHRBIRIE (Lo & 5 28t
W|ARONDN) MEICHBICAESD X 5 CiREE
LTHD (PRT) , HETHDHE S /—FiZ
v —%2 7 HaEo1528) #HTBHZ L.
Wi L CHLELATERHEERADD (T ORI
EHR) HFESEHOWRALBETHD, BT
75 AERERRFLTND VAL RURED
HLTHLTCIRENERSTONRD LT A
arofttle (BUL7Aava A=Y ERT
ZEBHRIMNT AT F R MEEET ) &
OEDDNENWT A arTF—TMIERT D,

—52—



F—fREREY, BHOFRR T 4 ¥ —% M
‘4“(]‘37‘71\*&&!'&@"; anu T AL
EHLTHO1LUTIMITD FE AL, 7%
R b, /= FREIZSVWTHBFEY —2a v
ZER U, AWLRBFEIE T STY =23,
a—FRHAHOERERST 250850~
O (KEW) BIEEZTHZEMMkE, Zh
X— I BiER BT I L, TR HOIE
B % RAFICR - RN RER TV, filx
. i AABEIE Y YT LA T 2 — XD
WMBTHIL > THET LTERWT, IR R T
DEIHIZLTNWD,

IHECKBHEE, 0T LB LB
WA 1 Wi CTRAH KR THDDT, OBl A
A= RXBENREFNOTA 2 F—A A= XX
T ANOHREZRY v« Ty 2T YD
NHLH3CLTHD, B D FEXLZBING
MBI THERD, 77T L3EHHRE L

b wmmmhbmmUAaoLk\7~w
VAT MRIERAFEELZ RN D L. T
BRI ZRAGFT D 2 MM KT, Kt v
¥ a A Z o S LK S,

N—RyxT7, Ok PCELEZY—
T alERELERH D, SHRIRIEN T —
TIT 49V F LRIV ENFT—TTFT T4y
PTY =T, HEOA L FOTH*
A b, AT 7T L0 EREKRT D, +
HDRERN—FF 4RI LHETHS,

Fr®H

DX T, KREHHMT 0 75 ARRIZEs
Héﬂ@&&ﬁ ENOEMRTDI LT
a—F, Y7 T Ra—-T D%
BEREE D RICOWTH AR, —f T 1 T Ll
FEREBEFPAHNE L7075 ARy —1
BREHE, KBBAM T 075 AP ORE
THfidhsd, Y7 b7 v r/nRa—7
X, ARBREABRAZ X230 B X S
D KBS 0 7T LOBFRICEIC TS,
WET I I IHERS T a7 LFEHIC
KIF L2V Br Ly (@) 7o 75 A0,

KBLEA—W AL ¥ —T7xA%FL, Wil

SR N F— R OUNTIZ L e D I E NS,
i, TV NDa—Y A Y —T = AT
WT, FHRAL 2T 40— M THES
HIHOBRERICXHLT, 10°~10%5m1
BETHLLIIDERRDTHDZ ENR/D,

A

AART A —E—x ARAULEIA & S EMFE
PR CT o7 a b7 A4 7 EBICH IR
MRAHKE, YaYxy PEIICOVTOMR
WX BRE RS R A NBET TS EFRFET
E., SEHESREECH 1 PCRRICESL
£,

BHEIR

Model
Journal of
Vol. 2, No. 1,

S. Chen et. al., A

Program

of Assembly
Software
1990

Maintenance,
Maintenance, Page 3,

Tomihisa Kamada et. al., A General
Framework [or Visualizing Abstract Objects
and Relations, ACM Trans.

1, Vol. 10, No.l, 1991

on Graphics, Page

Emden R.
for Drawing Directed Graphs,

Gansner ect. al., A Technique of

1EEE Trans. on

Software Engineering, Page 214, Vol.19,
No. 3, 1993

M. H  VWilliams et. al., Conversion of
Unstructured Flow Diagrams to Structured
Form, - The Computer Juﬁrna], Page 161,
Vol. 21, No.2, 1979

Robert Boydston, The effect of Program
Complexity on Programming Productivity and
Program QUality, IBM Santa Teresa
Laboratory, TR 03.071, 1979

I, KRBBM Y 05 2B ol on
PR AN & R § R (33 N 18 el o

FEW . 95-SE-102, Jan. 1995

! BENEOBRIE, KBBEEMTIOT SLDIBE, K

#® HIWOA—F—L2hF B, 1070

TOTSLERE (1073707 5L18%) OBRERTCILTETDE. BREDLIR 1 085, BB

& 10°~10'"37075L0BEBOTIOLIR.

O7 S5 LROBFREHEERRIZ. 1 0 BEMRI<BBZZETRHEND, TE
IWODEWEFIZ, KBBREMT OIS LCHL TEBFVI<HEL,

10°<EVTHD, DFEY, V-LEERTDE, 7

107 fTHdE, DY —



BAE AR At

1 f — L St 3
Fam: s L ]
ERLE 7oy LGSO |
ERE EA GO M |
ERCE HEORBRE |
A x
|
AFLLED eS|
L2
B-1 J0Y5LERIOELRETIL
11
% # [
B # |
] "
. I o
e
5
vz SWOA v KFOIC L 5B/ WRRT
____________________ e

m—-3 Y7kYz7-v490x0—7

I O I

-2 Jo75LBh8A 158




