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Design and Implementation of SR Run-Time Support
System Using POSIX Threads

Young-Gon Kim' - Young-Phil Jeong™ - Yang-Su Park ' - Myung-Joon Lee !

ABSTRACT

In this paper, we present a new run-time support system for SR using POSIX threads(Pthreads), called SR/
RTS + SR supports a rich set of concurrent programming techniques with multiple concurrency control primit-
ives. Since the original RTS for SR uses its own thread management [acility, it should be modified to work on
different computer systems. Furthermore, the run-time cfficiency of the RTS should be considered in association
with those different systems. Thus, to enhance the portability and to guarantec the predictablc run-time of-
ficiency, SR/RTS+ is designed on the top of Pthreads(POSIX Threads) which supports multiple threads of con-
trol within a single POSIX process. Also, the SR compiler is modified to generate the codes appropriate for
Pthreads interface, SR/RTS+ has been developed on Sparc Workstation using Pthreads library announced by
Florida State University and tested with the SR verification suite distributed by the University of Arizona.
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HE BEUNAE 287 A Fel2d) o ¥
(lock)] =] it}

P Operation:

V' Operation:

struct sem_st {
int value:
pthread_mutex_{ mutex;
pthread_cond_t cond;

}

struct sem_st *sp,

pthread_mutex_lock(&sp—>mutex);

if (sp->value) sp->value--;

else pthread cond_wait(&sp—>cond,
&sp->mutex);

pthread_mutex_unlock(&sp—>>mutex);

pthread_mutex_lock(&sp->mutex);

il (Isp=>cond.queue—>hend)
sp->valuet+,
else pthread_cond_signal(
&sp->cond);

pthread_rnutex_unlock(&sp->mutex);
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ZBT opg A2 F713E o R A
Moo FxE Zo] AAgct. AAF = & 2
#ort AA 39 o BAH 2 249 dolet
(thread-specific data) 1 Zt-& AASFEHF fr}. 244
=g dojels ZE HoEE FTHIATE He e
2= pUdA 53 2d=go] AHgstE wE
AN9 712 ARHEF @} vpeb 227t 2]
o ¥olgg gejeiR gt HF 71E AHR-so
FR 2 ANA At B4 SR/RTS +ol A AHg-3t
T g€ 7lE U (E )% 2t

(E 2) 3=t H0|EHE #{EH 7] Be|
{Table 2) Definitions of thread-specific data keys

712] 44 71s 9%

TYPE | #3=9] el A%

SEM | 2E|=e] $/18E H§ Mrixze] A3

PROCQ| AHale] Bsle] gliz 28 ol ot EQle] A3
PROC | Z2A4 e g 216 A7

RINST | @20l thet 2 A

COB | COFRE A% £242 A%

INVE | the 52 Behs 48 X8 A%

BOOL | ZZof theh Aalehe A%

o] 7] F2F MRt A= Jold SR L= A A
FZA| & Pthreads 7= 2 AFAA E&HQ 249
) f-_tﬂ%-f:] Hx £ a3

4. PthreadsZ 783 SR H3llM el gl o
= - 1

o] Zol| A& Pthreads® 7HE SR ¥WPY wd
st 789 RTSO| W& 458 B7HAch

4.1 Pthreads2 +3{¢t SR Yo o

SRefj A a3 LALAYE di2e QoA
olgta 21804 AFg urt Al Hiie TR
zgAizet 455 2T E 428 A A,
e iz 9 22 §5E
ZHolg = glon] T§ TIZAHAL i BHEF A4
& 4 9t} o)g} ofgd LMalolde TN AT
2E B2AL 9 7 AAYE A Fech eHeEH oA
2 op MARL 2 HARG o] T HAAEL P2t
FAR gas, B XSy vEld 5 Q)
t}. 2 W o] ML callo]} send Fo} o8] TEHT.
o] 7-& ¢ proco|t}in £of 28 A8 2F &

o] & o] &% vlrtx] ey eldy FdE g (F
3y} 2t

(F 3) sre| Wil T2jolElE
{Table 3) SR concuirency primitives

Z2(imvocation) | Al 2=(service) k-4 =
all proc procedure call(local or remote)
call in rendezvous
send proc dynamic process creation
send n message passing

olE gt T2 &l HYAYN2=HL ool
Ho]E-& Al fAT, o] HelB2 7147
A WellA Muj2Hz 84 83 2t exgold
o] AEZS 71X 2 th o] dEZ = 2HFPolHe]
procol] 2l&f Au|2"R] in B3] o3 Avlsgx]
A4 A Ak procel] 2ls) Mu|AEE 2wl
o tis]l AE2]E proco] W F4AE 7HActk in &
Aol o8] Aul2He 2HHAd dide A=
g7t £ g &g VeV RE fi.

FERFY
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at}. ol AWX PN 2HL 52 FYPA Fxa F
2 292 e enyelde] 53 g2E 52 2
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AEZE Ad9] ool T2E AA G}
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it WM FolR 52 FY2dA Fazio] s
Z2AZRke] Mul2dy] deA 552 Adgay
N2 ZEL F71g F 300k T2 28 AgH2
(first come first out) £4 2 Fe2 =)o FojA
2L F2E F A B}y 58S Ve =
EALE input F3U 9 $718 T} 2429 B
@40l FUd 2 54 gFF F ok

olEE 2= thg (1Y N} o] FHYY. (=
B NN 2EE2EE 2 2 Y 225
2R BEEFS /A3 glon grlagsie A4
28 AFde 2957t dee 528292 w9
& 713 B 2Eot}
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(Fig. 7) System architecture for handling operations
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i

229

"
i

o g

1

it (£F=te] gel == CALL IN)
reply = discard = FALSE;
else
reply = discard = TRUE;

ZEETe zHAeldLs 78

if (2.9#olde| Hel == [INPUT_OP) {
switch (E&=e] §) (
case SEND_IN : £ ¥4 &% break:
case CALL IN @ AiufXe]
SHA| A BE,
3 2d= g2
break;
}
}
else {
switch (&2 #) (
case SEND_IN : M2& £HE 44 break;
case CALL IN : if (Z2ANA7} A% E9% a2 &7t == YES) {
AvtEe ¥
Sl FE
dq4 2d= 23
} else {
Lz NA BE,
}
break:

(12! 8) 2Ho[Me] FEX} 2oioj| Mg A=
(Fig. 8) Algorithm for sender-side operation

if- (FH 27 A4E3) (
d 2d=g 5¥AA
} else {
T LE ALFLE viET
Y 2= next_invE H FH2FAA 214715 TE BT
Heg 7HIFI=E dh

if (next_inv != NULL) (
2 #88 de=d
} else {
if (8 2d=F A% 22 £ A=) ( /= S1PE »f
FA L7t AgFLd AU 8ld £ ew_ mviE BT < E715E EEEH(old mv)2R H-FEch
if (A2 DA { /+ 3RO «f
TEEHE 4+
} else {
FEESE oldinvE &tk
W% Qe 2= mE FHa HEY F AE 2AZ(new_pn)Z vpEo)
new_pr2 Z& E9& &0
Y 2H4=F AL,
}
} else (
Y 2gcg BEHAIG
if (42¢ 2427 #7157 ( /+ 1R «/
A71591 2AZY pext_v7}t <] 475 EERT ] H=F tal7leR XUHE 24U
g 2A=g A+t
} else {



Ze#lx ALEE False2 @rh
}

(" 9) 2m|ojMe

POSIX MBIEE 0| E8! R
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THA ZHo|M2| gtaia]

(Fig. 9) Algorithm for receiver-side operatlon
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£t o]l ZEOYE o] &P L2 A SR APA QA2
Hale] A=w|g@sr op]e} T2 AHA 73 O
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ARE VHAZ Ure] FRHNCH O Adde (E
4)st 2}
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99 2AZDL Aol TRy TRALE WA A
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A 5™ PthreadsE o] 83t 2 =g e 3= SR/
RTS 47 A4 249 2= BA71HE o st
o] SR/RTSET FEH 02 F4IAE B ol
T ATRAME FEHUEE BogETG

5. £

£ 7oA SRelEl= Waldele] A3 A4 AlXx
W2 F4 ¥F(ISO/IEQ)LE AYY POSIX A =8
AHg-ste) AAE e FAAT. o} 2 5 SR o9
o] B RTS T8 2 &40l 65 FdHy 449
7rsist APt o] FAA Bk 7EE A"

(E &) SRIRTSS SR/RTS+2| M| RE

(Table 4) Performance comparison between SR/RTS and SR/RTS-+

SR/RTS SR/RTS +
Ag4 Real Time User Time System Time Real Time User Time System Time
10,000 22 1.82 0.32 212 1.66 0.36
20,000 448 378 0.62 4.38 3.64 0.62 -
40,000 9.14 -1.86 1.18 8.72 7.50 1.06
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