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LOTOS /84 5Dk

AR BE— HEEY REEL £0f—
RBRAZE BT HRIFH

HoOEL FE BRAEASELOTOS TR INIBEV AT LR EOHMED S, IROBVEH T TS
FARHBERT 00 ENED SN TvA, LOTOS i, FHOHITT 0 XA MOFW, Bikz LD
BEELET A0, BT UL %2 0S DEHT 270 R e LTERE LSS, 70 AMEEBL T
TOEAOY N B ICHMEPEL, BR2IMEFIETERY., T, MAORAr Va2 -5 2R LT, #
RO EEBITAR ) FESEZ O N B, BN ICHMESD /2. 22T, AL TR, SR OBHMED
BEWLOTOS I ¥/ FhAM L. K IR T 2N T O 5 A4, BaeDORFES V—7 T
B L7 BB BN BE T 0 A e CBIEY 5. 4T 0 L ATEOBE, thoni ) B, &
i3, UNIXD 1 70 ARTERINL 20, BREBESTHETHL, B0/ SABLURES 0L
AR CEROATRBEN TR 220, BHMAE, £ O UNIX v ¥ EClET 3. 48
YA 51 LOTOS DRET — S BB (R LBEH T 0T 5 AL AL ELHEAITRS).

An Implementation of LOTOS Compiler
Generating Multi-threaded Object Codes

Keiichi Yasumoto, Hiroaki Yoshio, Teruo Higashino and Kenichi Taniguchi
Dept. of Information and Computer Sciences, Osaka University
Toyonaka, Osaka 560, Japan

In order to specify communication systems and distributed systems without ambiguity, LOTOS has
been standardized within ISO. Recently, the researches for automatic generation of the object codes ex-
ecuting given LOTOS specifications have been focused. LOTOS can activate multiple parallel processes.
If we assign each parallel process in a LOTOS specification to a UNIX process, the program does not
run at high speed because of the overhead of process communications. To get efficient object codes, a
high-speed scheduler for parallel processes is needed. We have developed a LOTOS compiler generat-
ing efficient object codes with portability. Each generated object code is executed under our portable
lightweight process mechanism. Since the scheduling of lightweight processes and: their communications
are managed within one UNIX process, the program can run much faster than that using UNIX process

management. The abstract data types in LOTOS can be also treated.
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2 aAYNNMSOEHRFR
2.1 LOTOS OiftE

LOTOS Tid, YA F LDHEREZ, W 2DDHT
TOEAPSLELTOLAE L TCRRTS. SOt
AT, BER E LT, VAT A SR » HERITT B
BIELEV, TobbLEBEITERARY FEEND
DRI EATIER 2 8ET 5. LOTOS Tid, KITR
FTANRL—F 2HNT, ARV DBRMEST, £
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RH IR EORVECIRET 5.
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L7422

() ERET B1{|B2

(3) FEEEAESI%T | Bl|[|B2

(4) FIFRYESIETT Bi|[G]|B2.
B1||B2

(5) BRET B1>> B2

(6) ElWIAA B1[> B2
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3 BEOtIE

BESOEABEL R, —o0T O 0, #
NENDL LB EETTEL L%, BEY
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O ABBEERT LR (1) 7oL AGELOF
& (2 T—F7 0 F Y IEELLZVRAY v IR A ¥
5 DHE, (3) RBEES UL ANHCLAY v/ DOH
BYILER, (4) —HOBET UL ADARNICLBET
DBEETUXADT 0y 2 QR % EOMEIRE
T5. (1)-3)iKownTid, £0S IKHBL Y AT A
I—-WERAWLILILE T, (4) IZD2WTH, Fvy

oA AT AT —ECRAETAZEICL ST,

BT E o TWVA,
ART 7O RO TOM) TH 5.

o SFIELT—F7 7 F ¥ ETHEHET S (SunOS
4, Ultrix 4, DEC OSF/1, NEWS-OS 4, BSD/386
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o BHEOT —X7 7 F ¥ \[EKET AEHAORRE S
Ot A RS LOBECETTED.

o OS OFE 7 Ot AYHkIZH T 5 IEEE O#E
%TH 5 Pthread ICHEHLL T %,
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HEE
[Zv44aTBER]

LOTOS DHhfEs S WBFIM H 5\ Id BRI 105
T RE R B EEICE LT &, A E5E
TERL o/, T0HE SN B EELL S
PEALTOERAERER. SKBWT, BWICETT
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TE5.

[#l4.1]

4.1

process P[a,b,c,q] : noexit :=

(((a?x:int; b!x; stop
Il a?y:bool; cly;stop)
[1 v!10; P[a,b,c,q]
[1 b?x:int;(a'x;stop ||| ct{x+1);stop) )
[> q7?v:int;a!i;stop )
[> q!true;P[a,b,c,ql
endproc

L OfEEEIE R1:= a?x:int; blx; stop, R2:= a?y:bool;
cly;stop, R3:= b!10; P[a,b,c,q], R4:= b?x:int; (alx;stop
[l <!(x+1);stop), R5:= q?w:int; all; stop, R6:=
qltrue; Pla,b,c,q # 6 2DF ¥ A A7 0ERA%
. :

4.2 EHOAE

AL TIIADFH T, LOTOS HAED R 72 52
TR 21T 2.
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BuvioKkE T3 5.

(3) Th#% By 7 — 5 §HRE LTERT 5.
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process Qla,b,c] : noexit :=

(a!5'true;stop [] a!47x:bool;stop)
1{al!

(a?y:int!false;stop [] a?z:int!true;stop)
|[al| a!5?w:bool;stop
endproc

LoHHTBVT, Rl := al5ltrue; stop, R2 := al4
x:bool; stop, R3 := a?y:int!false; stop, R4 := a
?z:int true; stop, R5 := al!5:int?w:bool; stop &3 5.

Rl —- R3 — R2 - R5 - RADMET, 5%
ALT O APEELRIBEL TV b DET S, &
TR, BT — 5 HROBAD |[a]] (FIHIH
AL T e L, AHJIH, 5:int, true:bool %8 & A
&, FIWARE R0, R3 12 (o] 2 BT, FMOMT
B AHDT, B4 DALHE, yint, false:bool & —3K
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2, el oFEBIEEE L ZE L, FIHEF RS &
DED—BZFTRD. DA, x=false, y=4 L &k
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BINnTwa ) 2RITL. 2 TEHRAMPHET
HRNOT, FEIHIGIHEFIR ITHEEME 4:int, false:bool
T RGL, BT 2RO, RICRE B, ZOfELE
50 A FIME 5:int, wibool & BT B AS—F LW
DT, [EDESE, MORMHEF LD, &EIZ, R4
WFAD Yo 0BV T, R1 OfEE—F L, ZOR
DHEEE 5:int true id LM OF RV —F ICBE I
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