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A Heuristic Cutset Analysis for Solving the Performance Bottleneck
of a Conceptual Data Model-Based Language Compiler

Kazuhisa YOKOTA Masaaki HASHIMOTO  Masakazu SATO
ATR Communication Systems Rescarch Laboratories

2-2, Hikaridai, Seika-cho, Soraku-gun, Kyoto 619-02, Japan

The authors have already proposed a compiler for generating a procedural C program from a conceptual data
model-based program specification. The compiler has a performance bottleneck caused by the circuit analysis
of a graph. Therefore, this paper proposes a heuristic cutset analysis method for solving the bottleneck. The
compiler automatically detects and solves structure clash, which is one of the main concerns of Jackson’s
Structured Programming. The compiler must solve a kind of inconsistency concerning the clash, like deadlock,
on every circuit. This circuit analysis causes the bottleneck since the number of circuits increases exponentially.
Therefore, the authors replace the circuit analysis by a cutset analysis. Moreover, the authors apply a heuristic
method to the cutset analysis for solving the bottleneck since the number of cutsets also increases exponentially.
An experiment has proved that the bottleneck is solved without decreasing clash detection accuracy.
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INFORMATION
E product
EN -50
A name STR
X

A price NUM
R sold
C .product
RN M
C .sale
RN 1
E sale
EN -100
A number NUM
A quantity NUM
A amount  NUM
= .sold..product.price * quantity
R buy
C .customer
RN M
C .sale
RN 1
E customer
EN -50
A pname STR
X

A total NUM
= ASUM(.buy..sale.anount)
DATA
I product_data
IX product_id
G product_recoxrd ON End0OfFile(product_data)
0 product_record

%12s product_name
= product.name
%8d product_price
= product.price
I sale_data
IX sale_id
G sale_record ON EndOfFile(sale_data)
0 sale_record .
%4d sale_number
= sold..sale.number
= buy..sale.number
%16s sale_customer
= buy..customer.name
%12s sale_product
= sold..product.name
%4d sale_quantity
= sale.quantity
I account_data
IX account_id
G account_record ON PEntityNumber(sale)
0 account_record
%4d sale_number
= sale.number
= buy..sale.number
%8d sale_amount
= sale.amount
%16s sale_customer
= buy..customer.name
%104 customer_total
= buy..customer.total
ACCESS
D product_file INPUT 20 product_data
D sale_file INPUT 36 sale_data
D account_file OUTPUT 38 account_data
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BB 0%, MEHAEBHELCR IR AT
WEREF—DOOR L AR TIEEINL . © QTR
5B EGAC m ROHAR L n KOFHEELED 218
B, EOHERERLED mxn KORKEDS. ok
&, Y5L0 b AEOROAS ICTE B b E
BWe3 3 3ok, LTosErEeISEs ToK%
AR~ Z 5.

(2) FERAE D b FRI~ DEE
BlEi PSDL =2 v 4 ¢k, JEBTRMAT-CIER Sy
LD N AR FHRECEDZ C b kAo, 71

£ 3: FRFIHEE DR D L

Asyn.

Pro- arcs Asyn. arcs after global ana.
Arcs | after | Cir-

gram local | cuit Cutset ana.

ana. | ana. { n=1 | n=2 | n=3 | n=4
BGA | 26 4 6 6 6 6 6
AV 31 6 11 9 9 9 9
GIC | 167 58 58 61 61 61 59
GAI | 180 74 89 85 86 85 85
GII 199 77 90 90 89 90 90

Count time (SUN3/80): 1sec.(n=1~2), 1~10min.(n=4).

7S AOEGED H DI, FERINRE PR VIR
Iwoc, BEtETCIERRIcHEE & h A oHRT,
FARC ZE R AL A % RS R BT 5
SERTEIE~EROESHAT 2 L &R, Mgk
37, HAEOT T EIEEPEIICHD T Wi,
YT o4t i FRE~ZEET 5.

1. SUKBEIERA~TAT 5825, TR 2 OBt
LCwn3.

2. 50, kOHWITIRE S E 7k & OREB DR
Hisi A LA 54203, HIRIEIRA~A LT 3.

3. 0, T OHFNEIRA~HAT 3B HORETTE, 1
ORISR TS 5.

LD 3 00RM R XN A EE, ERKESE S
OEERBGIHEA~TAT 2Bk E oK Yl otk
{, EEROEIDHEOEKLTRUHIIHRERLELD
h3. colFiaIcilibhicsZEheBIRTace
KA 30T, EEOHLEDLERILEL W EDAHHE
HEA~HAT 2R EFARRA~ZEL T HEEE . &%
L., T o b KBETCFE OB /e ) ICIERINERL
~EEINIKOFEHICE > TN 3.

L CORYTCL, EERBES~EROBMBHAT 2
B, IRTokERFEENMKLTweoC, HED 1,23
Y THEO X S AWt 28B4, HEHIc
AoThnic. THOicd, EFFEERES T v s T udE
RENLTw.

6 HERLER

BEOLE, n=1,Llhkba—IRFivIhIy
by MEVTESE, LIATOSKERA PSDL =<4 50
KIS LB Az CER L. DL v vaig
i BXE500fF0 PSDL 7' v 75 afbii% o v
ARNTHCERTCES. TaZIatEoa vy Ly
FEE3IHTHS (SUN3/80 o —FHsE]). Llgio =
VARAFRaAVAANTERF T v ST LRSS b
KX ->T, KEWFTCH»BEEZ G0 v4 5
EFL v v S S THBELCRERME 2CHh 3. R
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ENBCTurIaRBiioa vyl eHiLnay
AL TCHETES. .

LITCER e 5% oA EE PR 3.

(1) % » 7 OffER
CDea—YRF 4y 7hAy Fey VEFOFEERT,
KB OSITRE O KIERRD L BT 2 7 afk
oz vy A A BEHERENTTE 2 C L MERTE
¥, RO v A4 SOty 7 8L b
€, BER—ERIEERE LA L IR CE .

79 758D X5 iho 2T 7 ER, BRETO X
5 KEGIRTECR AR Y. FHLwna vyl 7350077
ChkarAfrTEkik. CORREZESERR»LET
5. xhWwix, COWHBBGE, AtzECTTwrI L
Fhrcricky, HEHCHRCE .

(2) ea—) 254 v 7 BE
Fy by MERECGER L D2 - XF 4 v 7
REEE, PSDL 7wy attErbiBohiF@EY
77 OBk E ST RE XS cEbhE. EhwE,
Fex GBEGCRBELETHRENRS. LaL, JE
BEED PSDL 7w 7 5 AHEERGE-cH 5 ¢ L ¥R
L. BB, coe=—Y X7 4 7 2015
KREEE hAabhdh b

(3) FEHIERITS R DT
RO R A A b, FE—BEEiRIco 2t
3 200 EEOBRKE L ick b, EEhkoF
HOME L REARANTER X5 Chofe. TORD,
7 2 ORFRIEEITA S WER T v 7 7 b OHEFTHR
PEE L. & b ICHHDOBIEICIKSR L Bt 0T
FERREODsctickY, ERENE S u ST ADK
IR EWET 3 C LIS HBoHHETH 5.

(4) 7w 75 rOEHIL
7u s 7 LPHROFBLE PSDL = v <4 F DRBH
FHTCIRELTw3. ETl<by by MFERT SR
far e, WAL b HENER OB ER/MNCT KT RD
T, dLAARELFERSL3bUTRAN N
K, SEFTHEME] L RREEBER/MET 5, S bcHfizh
Te B IR IS 5 R D 5.

7T FEDH

PSDL 7w 75 st bBohilmr I 7 W
T, BET—BoFEMMEEYEU sy ey M, *
DREEDTNCOBRBOF BRI 5. TCoHhy
by P ERETALEE AN Th©Wi, Ba—J X
TAvZEAHy by MERER FFAINIEEANC
BWEEAy by VERDU B C LR TCED. CoOkHE
IEHENd ea—Y 257 1 » 7 258k, PSDL 7w
75 ot R BN Y5 Y OEEECEELT 3.
EB W, LRIO PSDL o v A4 SR v 7 % ffik
LicZ %R LAe Xbk, EREBNER OB
EXREoTRWT E DR LA ¥, FEEEOHITHE
PWETICLLED, F— % ORIBULE D FHIERIT
THRCHET 2 B CE L.

Bk, Lol a—I 274 v 2 2EEE TS

BEXNAETRE AL RV iz, %ELER—
BoORIBEY YR LX €230, Bl Prgeh
TH 5. TOMTEEE, FRLCHRRAEFHELME S
mdhE bR dbAHA, TORLTCRRET )
I ADRBIERBETHR . ZhAWE, kb - L
BERnicea—Y X741 v 2 BT TS 2 20508
H35. . )

Wi — BECHEE WA CBEFRSE, 3HHE K
HAZEBICEIERELET. $h, CHRWEEVE
HREDZER, A LUK PSDL =2 ¥4 I OERKT
W1 e e RARB T B AH oK CE# v &
LEF.
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