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A Figure Programming Language for
Distributed System Discriptions

and its Pre-~Compiler

Takashi Yamanoue, Hirokazu liayata, Hiroyuki Anzai

Kyushu Institute of Technology

A figure Language for distributed systen descriplions and its pre-compiler are presented.

Recently,distributed computer systems, sets of computers connected by computer netvorks,are widely
spreading. In designing a distributed system, the figure of message passing between objects of the
syslem was usually drawn at first,and then translated into the programs by programmers. This paper
proposes a figure language for distributed system descripltions , "FIGURE” and the pre~compiler [for

FIGURE. which automaticaly translates the descriptions in FIiGURE into C programss.
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/ syslem patamandel o/
/% ohjectname and Ioxiname ¢/
losisl)={
{U'm_deater”, "hasu”},
{"'m_constimer {0]”, "renge”},
{*m_consumer [1]", "yurl”),
{"m_consumer{2]", "aynme”),
"m_consumer[3])", "kilw"),
"m_collector”, “sumire”),
{"m_dlsplay”, “hagt"}
)
deflng K-4
Hdeflne PIXELS 700
sliuct oulsec  {inb x1,y1,x2, y2. ;) ;
Int In{k)

Tohjecl m_consumer (k)
|

[ functions |

!

[¥deline FALSSE 0
[idetine TRUE (VFALSE)
[¥delIne MAXIIR 100

Ihdefine XCENT 0.5
4deline YCENT 0.0
I8detine PANGE ). 5

Idefing XCONV(I) (RANGE* ((double) (2% (1)) /PEXELS- L. 0) 'XCENT)
Hdefine YCORV(]) (MANGEs ((double) (2+ (J)) /PIXELS-1. 0) 1 YCENT)
Int mande!_func(er, cf)
douhle cr, ci;
{ Int 1; double zr, 2l sr, ), mg;
=00 21-0.0;
for (1=0: TQIARTTER; 1 1) |
sr=rrear; sl=zlezl; mgesresl;
S 0) relwn FALSE;
o= el 2. frarenk;
wo=ortosr - sl

Jvar

Hinb 3, §om fnoul: double x, y: struct oul_rec ;)8
|

loperations

| intk]>>ontik]

pol_t_slream(In{k), &) :
1<) fop=-1; put_slream(oulik], 80): exitim):}
yYCORV(]) ;
for (1=0; 1<PIXELS; 101) ¢
%=XCONV (1) 5
m=mandel_fune (x, y);
1 ((nout==0) 8% m) fo.x1=1: 0.y1=J; Inout=1:)
H{((Inoutl==1) 8& 1m) .
lo. x2=1; 0.y2:); Inout=0: put_stream{outik}, &o):)

TYFNRERRET 0I5 A

fobJect m_denler
var

{Unt 1, J.oend; ]
loperations

I > Inlo.. K1)
1
|

for (J=0; JAPIRELS: J*1) pul_xtream(In[ I3}, &)):

1 end=-1; for(d=0;1cH;1v0)) put_slream(inl1], Rend):
I oexitm):

|8

lobject m_colleclor |
[var |
1 Uint I; struct out_rec o;)8 l
loperations I

> Jout (0. . B-11>0ut2 I

I i

11 for(i=0: cH; 1t} 11 (get_stream_nx{out(1), 80)) pul_stream(out2, bo):1

I |

| BT e e m e mmmm e m o 1

| |

| |

| Iatiuct out_rec outl

| v

[ e emcc e e m———— '

| fobject m_display |

| fvar 1

I 1 {atrucl out_rec o;]8 |

1 1inlt i

1 1 Uoppenp) (05 space (@, 0, PIXELS, PIXELS): J% 1

| loperations |

1| out2»» i

I 11 get_stream(outZ %o): line(o. xl 0.yl 0.x2,0.¥2)}: ]3I

|

|

Iatiuct out_vec oulik)
f
)
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/F system gauss ¢/

/4 15U of objectname-hos tname 174

hosts[]={ ("controlter”, “rindo’)
{"worker[0]", “kikyo'],
{"worker[1]", “keshl")
{"worker[2]", “akane’},
"worker(3])", "azam!"],
{"1us-, “hagl”),
["dbus™, “hasu®) | ;

fdeline N 10
fideline M-4

fobJect controller

lvar {Int 1.,k end=-1,dn; double alNJ[Nt1]; ]

|

FIntt U for(i=0;1N; 1+4) Tor (J=0; JAN+E; §41) scanf ("SLI7, &(al1I1ID): ]
|

loperations
I im0, k.. M-1] > f_outl0.. k.. M-13, {_out0.. k.. M-1]

| /4% deal input data #/

| Tor(1=0;1<Ne; 144) |

| Tor (J=0: JM: J44) put_stream(i_out[}]. &});

| Tor (}=0; J<N; j+) pul_stream(d_out [1¥M], &(a[31[i])):

{ Tor(1=0;1<M; 1+4) put_stream(l_oul (1], kend): - /+ end of deal #/

/% deal Index ¢/
for(i=0;1ctl;104) |
for (§=0:j<M; J+4) put_stream(i_out[j]. &i):
Tor (J=0; J<M; J+1) gel_stream(l_in(}], &dm); /4 sychrontzing %/

exit( 0):

| A
] |
[t 1_out0..M-1] |double d_out[0.. M-1] [int §_in{0..M-1]
| | |
v ]

v

lobject worker[K] |
| |
:var UInt 1§k mind, end=-1: double alNJ (NI ], man, p ;) |
|
Joperat lons |
: i_oul{K].d_oul[K].IBUSr[KJ.dBUSr[K] > 1_In{K], 1BUSx[K], dBUsx[K] :
{
| /% Input data 4/ |
|1 gel_stream(1_out (K], &J)}; 11(j<0) break; |
: ITCC%M) ==K) Tor(1=0; 1<N;114) gel_stream(d_out[K), &(al11{}1)); ] :
| /% solve the Ilnear equallons t/ ]
It kel_stream(l_out(K], &1): /* gol current index #/ |
| |
| ITCM ==K) { /+ 1 have the plvot +/ ]
| mind=1; max=a{mind]{1]: |
] for(J=141: j<h; Je1) |
! 1T (max<Tabs(al1]11])) {max=al]011: mind=j; ) |
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| pul_stream(1BUSX{K], &mind) ; )1
| else gel_stream(IBUSFK], &mind); /+ | don' t have lhe pivot ¥/ |
f FE(H=mind) | |
| HECCIAM) ==K)  prinlI("swapping raw %d-Xd¥n", I, mind);

| for(J=1; JCNUT: J+4) 1TCCI%M) ==K) |
: fw=all10J7: altI0iT=almind] U}); almind](})=n:} ]
| FECCIAM) ==K) [ p=allJT1]; put_stream(dBUSx{K], &p): ) |
| else gel_stream(dBUSKK], &p); [
[ Tor(J=1; JCNtf; ) 1TCCRM ==K) al1303=al1T10)]/n;

| for (J=0; J<N; J+4) Lr(1=){

| ITCCEM ==K) [ p=al11013; put_stream(dBuSx{k], &p); | |
| else gel_stream{(dBUSI{K], &p); |
; for (k=1:kCNHL k4) 1T (kY ==K) al}3(kI=al)]{k]-p*ali](k]: ) :
} put_stream(1_In[K], kend) : /% end of lhe current Index ¥/ !
| 1(==(N-1)) | /% end of the compulalion #/ |
| /% print out resutt #/ |
! TEC(NEM) ==K) Tor (1=0:4<M;144) printEC%ITY", al1)IND) ; |
{] exlt( 0); . l ] :

|

|

[tnt 10USx[0..M-1] inl 1BUSc(0. . M-1]
P

v

lobject 1BUS /% soflware BUS (inl) #/
|

fvar [Int 1, ), x:]
|

I IBuSx{o.. 1. M-1] >> iBUSr{0.. 1..M-1]
i

I for(1=0:1<M: 141)

| 11 (get_stream nv(1BUSX[1], &x))

|

[ |

| |

| |

| |

f ]

| |

| |

| |

| |

: | Joperations
|

| |

| |

| |

| |

| |

| ]

| ]

|

|

]

|

|

v

| for (J=00J<M; J+1) 11 (J1=1) pul_stream(10USr(}], &x);
1]
S N
|
double dBUSx{0. . M-1]  |double dBUSCL0..M-1]
|
|

fobjectl dius /% soltware BUS (double) %/

fvar Tint 1, }: double x]

{operations

| dBUSXL0. . §..M-1] >> dBUSrl0.. 1. . M-1]

H

| for{i=0:icM; 1)

| i1 (get_stream_nw(dBUSx[1], &x))

| for (J=0; J<M: 344) EE(31=1) pul_stream(dBUSc(]], &x):
H

1
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