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Development of Simulation Tool SMPLE and lts Application to Performance
Analysis of Multiprocessor Systems

e I - N

Sung-Man Jo*, Kyung-San Cho*

Abstract

This paper presents the development of event-driven system level simulation tool
SMPLE(smpl Extended, an extention of smply and its application to the performance
analysis of multiprocessor computer systems. Because of its data structure, it is very
difficult to change, expand or add new functions to simulation language smpl
implemented by MacDougall. In SMPLE, we change data structure with structure

and pointer, add new functions, and enable dynamic memory management.

Using new data structure, facilities, and functions added in SMPLE, we simulate
job processing of a shared bus multiprocessor system with autonomous hierarchical
I/O subsystem. We set system performance criterion and analyze the performance
contribution of subsystems and units. The impact of disk /O on system performance
is evaluated under various conditions of number of processors, processing power,

memory access time and disk seek time.
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Hdefine nl 256 /* element poo! length ¥/
static int

1[n1].
12{nt].

\3%ﬂ\} /*  facility descriptor *

” queue. & *

static double . )

/ event list /

1401 . i

/ element pool )
15[n1]:

(B]AE 3-1) smplojjA X Fxe Mot

# define maxict 100 o MEE T ole A facility?] Y

struct tkn {
long tk_id: /* Token AHHS Sz ALBEX P=Cf ¥
it tk_no /*  Token HHE */
int ev.no /X Event 1% *
int pri /* Token2l ME2 *
int ev_pr.
rea‘! armve. /*  cken O facilityof £&8H AJZH *
[z:; 'S:M‘ /0| token0| queuel} serverd| SO{Z+ AjZH ¥
R #* QuetedMe ZHY serviceA 7

struct tkn *link; event lIStOIAS CLOCKAIZE Kl

struct fet 4
int ns /* FacilityZb 210 Qe server| TR *
nt nbs 7 Bl busyQ! server) 3 ¥
int ing; 7 quewed] 07t e IokenEI pIES */
long Qexit_count /4 queueOllA] BALIZE token®] EIH *
long release_count; 7 service BT BEX{LIZE token@| EJHp *
long preempt_count; /X service 2P preemptE token®) BN %
real queustime ~ queweO|M LH|BOIH AlZHe] £ & ¥
real  busytime 7 busyO[9iH AjZHe| £ & */
real intime; /* tokenO| SEGICIZ} LtZU7tX|el £ ¢ *
char name[50] /*  Faclitye] O|& */
struct tkn *front;
struct tkn *rear;
struct tkn *Qfront;
struct tkn *Qrear

struct tkn *ev_list; /* event list head */

struct tkn *tk_pool; /*  token pool head */

struct fot fhd[maxfet]: /* facility 8 */
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make_request

iop_request_memory

addr_arbitration

]

addr_transfer

I

end_addr_transfer

[

data_prepare

A

~

end_IOP

complete_ICU

[

end_prepare

E

v

data_arbitration

[

data_transfer

l

iop_request

v

arrive_[OP

Vv

I0P_request_VME

[

A
I10P_end_VME
l
ICU_request_VME arrive_ICU
A A
1 <
> \Y

connection

l

arrive_IDU
end_transfer ]
end_transfer_from_IDU_to_ICU seek
transfer_from_IDU_to_ICU search
A
<
v

reconnection

]

(3% 4-5) F2 oo A




AEAOI =7 SMPLES| JHY % HEIZZHIM MM ME B0 &8

Input Parameter -

argv[1) - Count CPUZ} WMAIZIE BIR22] request?] I
argv2] Pt CPUZ} AMAIZ = MRE] requesi?t O 22| cachei] nt & &
argv3] P2 CPUZL SHAA|F = DISE] request?t BICIBSRIOA hit & &&
argv(4] abe_hit WO requast AE7EHI0P2 DRROJA] hit & &&

argv[8] icu_nt O requast AZIEICUQ] DISK CACHEMA] nit & 2Hg

N

int main(int argc. char *argv())

|
i

nt Lop, ey

if (arge < 6)

v
{

printf("Usage - main count P1 P2 dbr_hit 1cu_hitsn™)
exit{1)

{oelse !
intfarg); /* RI|X MM Y

smph(0, "Memory System Simulation”);

defing_ faciity();
for (p=na_cl_IOP, pino.0f _RQ; P+ + /* Xtol& AIZH510) MOl &7 evenlE QHE0]
[
schedule(make_request, 00, p, p),
: /* oM CPUZE memory requestE 317 I8 2| event */
incount = QL.
while (exit_flag' = TRUE)

i
i

cause(&ev &p). /* pE request® WAHA|Z|= CPUlor IOP)HE ¥

switch(ev)

£ase make.reguaest make..reguest_event{p), break;
case addr_aroptretion  addr_arbitration_event(p); break
case addr_transfer addr_transfer_event(p) break
case reconnection reconnection_eveni(p) break
case end_IQP end_ IOP_event(p) break:

default : prnt{{"ERROR CASE EVENT NUMBER ¢ “n". ev) exiil};
/* switch %
b while Y
report(;;
report2(),
exit(Q):
VM END MAIN ¥

=
o
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O
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7) el desttt FA4 FAm 2o FAE AR 24 -1 &f e 2% /10 g JFx

Huro]l A AE Ealo] wine REo F4AE Hgd -1 423 170 2% /1000 5§ Awz 9%

T olon Muy REdAe g grALAE THA sk —1 Kbyte2] #o]#]

sa vRE REO busyY 4G o] Ao A 7] &) s o] 9 EE Q7 exponential arrival rate®

ojuf kel tv]Ael off kol 1S Aotz A ”“ﬁ c}.

ZAMAE AX Favl AdHeE S Fa T4 Crag-6)a (1 4-1& AlEdeld sady &4
oM ZAlo] 979 Mye] 9 AlFo] Wejrs g2 delr}

A ME ol od SHE W g Heah, $e & (1% 4-6)2 SMPLEOIA] Algdo]d s st 2

AE 9l5te] ok Mo} tro] 1ol Famad Al4stn oA AFHAR Y= FES rport() EFE o5t

thAl BlEole Za2 Mo tisj e 2AEd s 7 9 A3l ol (1" 4- 6>°1W FACILITY: A

A ste] ool 2pEd MEEe] wE Al Fof duel Aol UTILe 24 AulEe] 85oli,

AgHEs gt &y Aelvle 89 Ades de PERIOD= 2 Alvjo]] o}LM Efo] AMujs W Bt

ok JEE A7l 1] Sl ofa) 1he vkl A AJgkel a1, LENGTHE 2 Ane] g 7istoll Al ti7) 5k &

Fol FEyHn A 1ol FAE AW Fol= 13+ 1 2o Wit gh71A7h RELEASES 2 4du]7p Aelsh 2

H golieielA o FA0E s 79 A, QUELES W73 AXT E&e] Qgolt.,

ol 5 Lo Aul MEMORY[0]& 3 13862709 wlwe] 2

4.4 A|220|M THES A E Ao 28 1947 S Ay w

1
ol 4 /1 Sl el o ol
FaS et dlshs 9Ee WR el it o711 0000036msec( =

ool A 11::18101 Ea ltJ]Lo] [

T HE
W+ AmdahliCase 2] ¥ 2o & 25} #hd =40 *1 A A onsec)olwd 170el wlme] @AETE HElsEsE A7
3k 9l&e zkgl ftalel BAE wedshv] 9fd uel v 0.000320msec{ =320nsec) o)t 2|1 olw] of g T
Hogag el sieic 5o &4+ (.0090110]

smple SIMULATION REPORT

MODEL? Memory Svatem Simulation TIME: 492256
INTERVAL: 402256
MEAN BUSY  MEAN QUELUL OPERATION COUNTS
CFACILITY UTIL. PERIOD |  LENGTH RELEASE | PREEMPT  QUEUE
ORIl | 0.05592 0027275 | 352105 1010 0 %
CPULOT | 0.004581 0000902 0000000 2301 0 | 0
CPUll] 0.004582 0000904 0000000 2494 0 0
CPU[2] | 0004582 0.000903 .000000 2497 0 : 0
CPCI3) | 0.004581 0000899+ 0.0000( 2508 0 | 0
MEMORY[O] | 0.009011 0000320 | 000003 | 1382 0 1904
MEMORYIT] | 0009152 GOOD320 | 0000029 10T 0 1638
VMEBUSO] T 0019509 T 0007110 | 0004 [ ks 0 R

(3% 4-6) AlZHold sYH S of 1
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1OPL0 Lincount == 500 o ]
! IOPL) Loutcount = o |
| 10P{0 Lionlnme 12224 16682
1 [OP[{avy time = 24207162
i 1OP[ 0 Fevel 0] 1312.5844 Coumt[0)F = 361 Penod[ (] = 3.6360
ORI e ] 383.3403 Count| 1] 92 Perind[ 1] = 41667
1OP I LLeve 21 = 05286920 Count{2] = 52 Period[ 2] = 2024748
COUNT | HIT MSS. \ UPDATE | )
o) 72 ‘ 43 4 1 i
; SN T2 \ 19 23 | 0 |
‘ sount ‘ wiad 3 seek search recopnection I, transfer ] totat
i} ; " e i [ i e e o]
DL 19 ‘ 2351 168.0000 5.3333 0577 T C261.3029
U 100108735 150000 PR3 (.000G | (6510 ‘ 1347171
Il {’ i 6827 Iv;,n‘m(» s om Dol a6
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(E 4-1) Algdo|Md Zz

[ ‘ Time o Unnza ion i { Tio
| NO. CASE T T S
- ) Tc T‘O, TJN ; Ejmi . U«oo”w”uqc | U\od 1 TJ ;
L[S =10 7849 S I T T A N
) o0 AT 23 | 5040 65 155 |23 296 0122
3 Wl sl | om0 ey 281 R 1239
I Y R 'S 882 | 3T aLg 161 1 843 0507
5oy =1 3905 53| 4439 42 39 06 74 0.120
6 2 3940 s1 | 4501 85 1 T |12 1y | 012
7 1| uer 623 S0 | 165 155 | i 96 | 012
E R B B (- R R V| 16 597 0.86
9 (Tmae =10 | 3483 ) 597 4080 | 44 B2 |25 c 6 046
o] 20 1 8mML ) 6L T AL MO 24 B8 0137
1 0] 4467 23 5090 | 165 155 23 296 012
| 50| 4609 | e s | a7 87 21 | 20 012 |
13 [Tk =80 4467 6 49w 163 155 | 23 204 0094
TR 160 | 4467 623 | 5090 165 155 23 296 | 012
5 40 | 467 | 83 "79‘ s | 15 23 | ®5 | ol
Te AEE 2 WA Aolof A i‘L‘WQ} wele] #hedAl vk
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