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Prototyping Method and Tool for Design Process of Concurrent Software Systems

Yasuhisa TAMURA , Kiyoshi ITOH

Faculty of Science and Technology , Sophia University
7-1 Kioi-cho Chiyoda-ku Tokyo 102 Japan

A prototyping method and a tool are proposed for designing concurrent software
systems. In concurrent software design process, the software designer is required
to design the systems from both their function and performance aspects. As the
design proceeds, the designer should recognize "tasks" each of which must be used
serially and exclusively. We propose a "stepwise prototyping" methodology and a
corresponding tool P-Flots (Prolog based FLOw and Task Simulator) for designing the
systems. P-Flots éxecutes the prototypes and visualizes their dynamic behavior and
performance. The designer is capable of designing the systems in stepwise from
their function and performance aspects with use of our methodology and P-Flots.
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[while, Zff]

[until, ZfF]

X5

JrAMBERIEY -l

P-Flotsey 7 w—fiitircortiag

Y B, Z, enter;

H, 7, leave;

{FH, 2 FIT files}

<int>WEHsleepd 3
—5H A Csleerd b
B EFHBRS
HHERR T
Sot-3" S
Awb-RE

Gof 3 2 — N DFAT
PrologBRllookH]
Fhln & B0k
FfE I DMREROIFO) SR
ST oHIORE L
L (until TR
repeat OFMERE
BT, LC v DIl FA T

CIXEY a0

Z, enter;

o T B AMEHE b
O FAT R

1,7, JET b-Fops

{80, 2 BT JAnERT;)

| 2 FHT Sy RIS 1ok

2 FHT HipLE;

AT R, H, 2, FEIT b-Fia; Z, BT 1R
HH leave; H, 7, leave; Z, leave;

- _(B) u%?lﬁl‘l’iﬁ ('Jﬁ_—f‘s‘fﬁﬂ, _%?F,’fﬂﬂh) -
LMY a1 TrAEEEY a0 LT a-b
B3 enter; A B, 2 enter; A\ Z, enter;

LT ARG
T JoERE 1k

.2 F4T b-57p;

{5, 2, F4T rAn3EET; )

N 7 T PR 1

Z FT Aipes;

ST R B, FT - Z. FT I,
Hi leave; H 7, leave; Z. leave;
DrAWERT oo
. ) {oeee i HEAM
(©) BERHE 7 0—iRtnE 7 27 St e >
3 A famER

X6
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v kDS R IR L D=biz, P-FlotskiAabiE TiBfE-77) 12
&0, MELDNTG X ~F (F 27 Ebtupdate, FO/8T A —Fht
type, key, typeitl z— FOOBEHHE, keylIFEHT5HL - Fox
1) %£Y, P-FlotskABbaE MV-P 8 it koTtHione
4DV~ FEEHT S, ZORE, “update type key” (type,
keyi3EH) L ) CFEFRGBEE - Mzgsh, S Fov T
YT, COXFER R FELUTRIRL, ¥ 27 update %%
Biscichs, B3Fossyay beCEETImRsheEs %
Va3

70 A TORBIOR TR SN, 77y ANVEED 2
~ MBI AR R, FIRYT. BEigho 7w {70
B2 ) v 7y 2y b ET 7 A VEHOBRTERIURT

P-Flotsic & DEARR S =70 | & 4 70855 L ORL R E
2L TwaA9E ) e 5,

FREYE, PERDIRGENE, # bR D\ T EESRD 7 1 — i
7Y ITF 4 TR s CE Y, R e b4
BEEITERE TR S, 27, 7w -R L) EkitRr Bxdh s o
ERH DY A7 T84 LEEAT BT LY, P-Flotsoy
RF Y7L X7 b4 w7 TR E SEREIC 2 15 R
WThbd, UL, 78 b7 4 FOrESRREEE & ) Rz gns
7eiziy, NBENETa b S A TORBRILETH L EE R
5b,

BREPEAMRC VT, 7a ~1ECl, B0L 2T AEEE
HEEL, 2RSS L TEIBITRECE D, Zorb Tk
2 b ETOEYS, BROERROTECE 5, 37, 2048
HIOE XU, FRDY 20T LR - 1= % T X Rz
ECRRL, cnE7a-itdodhe st Eic kT, K
RREMAAAT, & 0FEEEEDT 2 | &Rk
REER B,

MEICATHEREA L, FRoDbaEHD AT S o~ NASEE,
AVEBRRAEE J OO & N 5 R B S A L v
I-Prolog®’ & k& 3 a b~ a VEEL FORBERMSH S, ot
ERIUIP-Flotsad{ v 7Y 2 U F ~ 3 o V3 Tosh#enii -
THuTEEED B 54, P-FlotsdBL s— 2 o /8 oy eEE
FECIRARL T\ B8 OProlog S35 % 4] L 7=,

P-Flots(}, #56 X417-1BME5403 J-OrIBHES60 (MS-DOS) o4
7Y AR ER, P-FlotsAfklt, £RCProlog-KabaS3iE0:476
0T, £ HRBEROKEEHIZ BT 5 LR80T & 7 ¢
W5, IBM5540i% 7 o ~faioDiREtVERIC, [BM55601 4 27 fEtiod
FEHEECELILT VLS.

AHOFHEL LT, P-Flotson@fHBIE L, Jelitne AR
T HP-FlotsHbABBEBOBERDL e EER2 B, $7, Ty
ke 79 EoP-FlotsfERIZ & 5 BEMR AL E EHL T X 7-0»
EERB, :
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Manual  (May 1985).
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ALEIERTAE (5, 10, 2, FIYN-) .
AR (RN, [BA), [5R4T, BitE]) .
BEERR(FLM-, ], [T, 27 WBERTD .
BB RN, (], (5047, ]) .

WHELREEE (2,,10,2,210M)) .
HebER( M-, (2], 5T, BisE]) .
BEEER(ZIM-, [2], [FT, 7 VERRD -
HBEESR(2I0-, (2], [56T, (I3

BECEROERT, (], (47, 0-7pD).
HEEER Gy, L], [BERIBARS, 277 ]) .
BEEERE B, ], [T, 70D
BEEERCr i, [], [RS8, 41).
BEEER O, [, (EHERT, 727D,
BEEER OB, L], [T, 74D

BAEESE R, [, [RS8, 21).
AR (R0, 1], (WefEH, 31D .
kAR5 free).

E1(0) .

FTEERI(200) .

-Fop.

-9,
T ANEER.

R7 K6 B)DP-Flotsitifk

TrAVERR -
s_random(2, Type},
s_random(50,Key),
#Bf3t-7> (update, Type,Key),
V-t B (Key,Cont),
Essi(Type, Key, Cont , NewCont) ,
13-+ B (Key,Cont , NewCont) .

BEPE(1, Key, Cont , NewCont) :-
NewCont is Cont * 2.

FT#(0,Key, Cont ,NewCont) :-
NewCont is Cont / 2.

P REET VB, U R
D3 ML, P-FlotskbAAabiEs LT
BFEnTnwa., v

(8 MM R BProlegillls L8 A 7MEUHIL

#include <stdio.h>

#include <stdlib.h>
FILE *fp,*fopen();

int mf [501 [2];

main(arge,argv)

int arge;

char *argv(l;

{ int type,key,i;

fp=fopen("master”,”r”);
for (1=0;1<50;i++)
fscanf (fp, "%d %a”,&nf {i] {0},
smf [11[11);
fclose(fp);
type=atoi(aregv(ll);
if (type < 0 11 type > 2)
{ fprintf(stderr,”update:error¥n”);
exit(D);

}

key=atoi (arev[2]);

if (key < 0 {1 key > 49)

{ fprintf(stderr,”update:error¥n”);
) exit(l);

if (type = 1)
nf [keyl [1] #*= 2;
else if (type == 0)
of [keyl [11 /= 2;
else
printf ("type number error¥n”);
printf ("Update : Number %d was updated
into %d¥n”,key,nf [keyl [11);

fp=fopen("master”,”w”);
for (i=0;1<50;i++)
fprintf (fp,”%d %d¥n”,nf [1]1[0],
nf [i] [11);
fclose(fp);

M9 H8EEN—F THING CEIRIz L5 X2

- RFzoOWT
wha TR PR
2 4.000 0.760
BRI O
SRR YRS BITHE
0.842 0.160

P10 PHAEFPIEASR

———————————————— BE 21 Ol
FHIM-

1
1
2
2
1
2
1

2, 2 FrAnEERT 1

~~~~~~~~~~~~~~~~ Ky 21 otk Y
JEESR (R, 1k, 17, 11, ). ’

WEEE SR (F, 2, T BERT, 22, BRI, (5, A T, 720D
WEER(Z,,1, Z100-,21, (1, (D, ‘
WAER(Z,, 2, T7 VR, any Tine, 7% , (2, BEIRRAA, 721D
HRIKRE(7Y" , busy) .

AFRESRIGERAR(ER, 3, EFIIM-, 10,2,28).
WURESREEIRTR(Z,,3, Z1M-,10,2,29).

(%) BEpAEDRAF v T a v b

Update : Key 42 : Content 42 was updated into 84
Update : Key 7 : Content 3 was updated into 6
Update : Key 27 : Content 27 was updated into 54
Update : Key 14 : Content 7 was updated into 14
Update : Key 42 : Content 84 was updated into 42
Update : Key 15 : Content 15 was updated into 30
Update : Key 32 : Content 32 was updated into 64
Update : Key 7 : Content 6 was updated into 12
Update : Key 36 : Content 36 was updated into 72
Update : Key 33 : Content 32 was updated into 64
Update : Key 17 : Content 17 was updated into 34
Update : Key 28 : Content 28 was updated into 14

®) 774 NEHROMT
Hil  a b 74 TORE:
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