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CMPFstone : Synthetic User Programming
Benchmark based on UNIX
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ABSTRACT

The purpose of benchmark program is fo measure the performance of a computer system. The performance of
a computer system js determined by the amount of execution time of user application programs. Thus, it is
assumed thal a benchmark program must have the same features with user application programs to test. In this
paper, we bhave designed and implemented CMFstone which is consisted of Chaustone, Mchaustone and
Fhsstone. After applicd the CMFstone, designed and implemented in this paper, to the real situations, the results
of comparison show that CMFstone is similar to geometric mean of other benchmarks results. Thus, we have
concluded that CMFstone is good enough to measure the performance of a computer system.
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Z (D(t,, pi)= ED
« H}EH =
1% 3 y 3)
3. (NG, pE)+ER) \
o upu g2l (@

=i

LI NGS pi)+ Ei)

3.1.2.3 Chaustonesl] 4] 8] ¥y

E 2RAAE ¢4 X209 74 24489 54
A HZ ¥Psle Chaustones TE 7] 1§ Wt
24 g 45 A9 2 ol fE, A AHRAES
ZYPRatel FUH FGREE TS Y= el B
23H7] "&elnt.

7zt g4 Z2adse] 49 v=(E) 53 e
goegzip:vitxview=36:4:100:30]5ich. o] &3 2
19953 54 19 £H 1995d 99 159 744, 4
= A2 e FA47] Iticom.ccl.cav.ackr)st &
oboj har e FHEE T E=k2] Solbourne 5/600

(I 5) Chaustone2| &%t &Al 23
{Table 5) Distribution of statements of Chaustone

e Il Chaustone | 74 84 | Chauslone

assignment 49% while 2%
function Call | 25% do-while 1%
il 5% break 3%
if-else 5% continue 3%
switch 2% return 4%
for 2%




T 6) Chaustone®] AKX 21
{Tab'e 6) Distribution of operators of Chaustone

F4 84 Chaustone T4 84 Chaustone
+ 11% )= 2%
- 8% += 1%
. 7% -= 1%
/ 4% = 1%
% 2% & 2%
-3 4% == 7%
+4 11% l= 7%
- 8% && 2%
sizeof 1% I

?: 2% . 5%
€ 4% ! 2%
) 3% » 1%
{= 3% {« 1%

{E 7y Chaustone2| T|HAA} EIQ B
{Table 7) Distribution of operands of Chaustone

T4 84 | Chaustone e B B Chaustone
constant 20% Tloat

int 25% double 2%
char 13% pointer 16%
short 1% struct member 9%
long 1% array member 13%

(I 8) Chaustone?] XA
{Table 8> Locality of Chausione

T4 8x
global variable [86%

T4 84
local variable 14%

Chaustone Chaustone

compound statement length 9

(solmono.cse.cau.ackr), & Q1EHl f-=Zul(news) 1F
comp. benchmarke] 204 9] HAE] 3 3L
Aztolr}. e]2A £ 4 Ux(E)E T4 &4
e FA AR (4 9HF A4ANA HEd F=
242} (& 5)eA (E 8)7hA| 8} 2t o] A3 £X7
Chaustone?] ¥ ¥ 71 €t}

Chaustone-Z 4711 2] 4ol AA & 1007 2] 4ol

CMFstone 157t A Z{210| A AFEXT T2 02 #KD[= 1223

X3, o] 4719 g7t 10008] 309 Feke] A
7+ 2R 479 T F 12F 99974 8] §He
F3t= function 13 o)A Tale] XgFHe] U=
function_27} 2jn] ¢l= A48 57 oy, AA=
I AFE AHEERE gerh oy o] gle |
Ate] WiE-2 A ul X ulZ(synthetic benchmark)e]
&2 shteltis].

HZ A7 42+ Dhrystonel6] 28l A4 o
3} Zhe] A4

60 = 1000

CHAUSTONE=—C_—"— 71—
& FIAND

Chaustone/sec  (5)
A, CHAUSTONE ZAsgte] 248 we CPU
2€ veRd.

3.2 Mchaustone

Chaustone-2 3}1}9] T2 M| 23 ojFe|x gloo
2,3 AAREe oF A9 H5s g8 £F
& 4 glvh. BE]2# =(multi-thread)S A 9314 &
= f4Y2 Age =9AA AN E, sty Z2A2
= dhte] CPURT 2E50], Al2Y A& 23
AHE-EA] B3 W, 28 CPUS) 4% 8 84
22 539 4 givh. d8A, UNIX 444 E A
£33z o5 FE A299] 4F 23 A
7183 e " oA Z2A22 F4E WAR=ZAL
"gasdith 2 9794 Chaustoned &7 fork

224 thF AP7] A2 A 45 3L &
a2 E 1} Mchaustoneo] o83l Ag-L L
5 2ot +4 #H}9) Chaustoned APAIZI. o]
™, Chaustone2 3h}9] CPU| A3t 8 @) o] o
o] 48 A2 RA, o=} Ak &, R, o)E ol
CPUE 71 FFE Al2="dA n7ke] Chaustone
S 4AAA-L di9 FFolch FHA AP CPU
A5 9} Chaustone 2 FAlo] AA 1) o F
7HA F4e da2 5AEsY &8 ES thes
o] gt}

__RQ,0
)

2z, GFEAE 7] A 2dL CPU A o]z
Z2Z 25 ofEd, A 2 (scheduler) 52 9%
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ol
N,
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ol

R, )

, T & Chaustone TEA| 2 744=e]t},
Rc, ©)

Em)=
Daniel Tabak®] @-7{11je] 28, Symmetry Whe-
tstones} Symmetry Dhrystoned] 213 4% 87} 23
7} CPU ZA42] F7}o thebA linearst 2 #4E et
Wonz oo 8|4 Mchaustone oA %, CPU
A=) 2v]9tF 2] Chaustoned HAPAF|E AL E
tEA s Ao 58 AR Y o o gabA,
gEA ] AlAY e WA vta g ol & 2l

MCHAUSTONE =c+R (1, c) « EQ2c) (]

@, Mchaustone® ZE CPUoA TY§ Chaustone
T~ AYIHuE, CPU 80 9% dAE
o A7) A2de AFe &4 oy {FES
Ang 2EY 5 9l

3.3 Fhsstone

Fhsstone2: 8 AlZ=#e] 47 &3-& A +
#¥ WX v}z =Z 37 o|r). Fhsstone2 Howard[8]
2] AHste] mets FHELL A 2P AFE
27% 4 & X932 E HE7] #8 Howardd]
Aot 9A, dolg HYEL BAY A EAF T
B3, B4, 503 A EL 2 dolegd AL &
Apstar, A, BA7E 2 H354 dY e E AAM
2, 94, =& dolg 39 $d 3 2, o
A5, v o]|Z(nake)E r}. Howarde] H ol m=
o, 59 Al2dz dEE g REs) A5 3
A B 22, 99 AL 3 A2y SR
AR A 4T vl e 4 FIo dg dibe] 27
HA ged. ofE A5 A8t A sdAMe
o] Hoe wE APdct o] FF9 AF= Ous-
terhout[6]9] A7 7123, A F= A 1/9
o]},

33.1 A8 38 27 B
shalel m7)e] Maa AEAIZ] Fol7t & 5 3

cuz 3 Al2de] Ay EHE T WX ol
t vlolet 3le] 37] R 6] e FE} FAF
7 24:7F ¥t} Fhsstoned] dlo|e} 59 7] B
EXE MR A HEtte 22X FdEES
T €t} Fhsstone] vio|et st tha g &
A AR 3y Al2gloge HIF FdIEE
gr] flele] dA Fdg 27 2 A FEG F
4 e £XTE dolg FUg TEoiol ¥
olE A, A AL FA AFE A2 A
42 g olste] Ao sty zHze] =7
o e e JAyE FRHsATh 7oA 44
AHRE FFE A2 FYUEs A4dee] F
A 4271 1 (ticom.ccl.canackr)st F9d sz F3d)
g AHFH T3 e Solbourme 5/600 (solmono.cse.
cav.ackr), 223 ¢1E] Yl & Zul(news) 2591 comp.
benchmarkol| A g2z =57 20482 AJE ==
7t AAEE Y e Al2HE e dd. &4 F
F, AR dEEE olgy] FUAEAA FZ7)7}
10 Kbytes o] 8}¢l 31U E9 7)Y Bx= (X 9
Zrh

(I 9) 10 Kbyte 0[312] 37| & 7K = Sele 27(H 2
{Table 9 Distribution of files under 10 Kbytes size

F7(KbytesTleh)| 1 {2 |3 ]4]5|6]7|8]9]10
6]-&(%) stf1iz|8f6f3|3l2(1]1]1

(F 8)°14 10 Kbyte o]t} o] A4 st
80% F=E AN 3Hel, T3 1 Kbyte o13te] 5Lo|
oF Wee & 4 9louh, &% B | Kbyleo| 39
AYEe A9 LE PEF UEINLEE A ¥
Fox et F@Hem @ YAEAE 2 A4
pogEde gz dev, youEg 23
e dYEdE 1609 Sde, PaEas g
dazals 17719 B4 Tgen yodsds
AAe ggEds RudEedg 24 gt YdE
2 Aol e A7 BE L& AY Mol
ehAA] ¥keh

3.3.2 Fhsstone2] dlojel 31 £¥
Fhsstone 2 & 200 71 2| ®giolel 314 & 7kA9, 7
SHAdE ZA ] g v g2 (X 8 L3 9



T & diAntae] 2EH9 R AFERbe] AA A}
§ S2A7 FYS BA AT 2UL W23 9s)
Melth, tH g9 229 2t Y&/}t X
Holel 2td Q) A (29 29 B g, oy e
2 3ol Zslo] wE Z¥E Qo) &

Holet &L A7) FAglol Yoz 2akgol
slch. .

T ol I
CoLRls hone
- o |
e
! -
TN bl { Sbl3 |
{
. b L
Tainl s e s mm ] [ w

N b o

(Fig. 2) Disribution of data flles and directory structure

’7Record id (4 Bytes) ; Null Data Field ‘

(2% 3) Fhsstonelll ALREE |0 E} Sj2lo| BAl
(Fig. 3) Data file Format of Fhsstone

Fhsstoned] dlolel sl g (29 )3 2o Ay
g R ge] 4408 o] Ro)A YUk

3 YA, Fms JEe Qe A g
FE AFL A ArgEN, 9 delg g} T
Fhsstone XA ALSAZHE 1A 107X 2] 2
UHEE 5 e, ol d Hole 9 =i
B gk Zho)] w}a}a 4, 12, 28, 60,---,4092 Bytes7} 5
ook @t melr o elolgl g A58 $40=
e (4 N3 2l 4714 0@ AR RE ¢
B2 ghelch

4+(2"—1) Bytes (T, n ) 0) )

w2}A], o] dloje} 8ho] 7ol d4E Fhsstones] A
Al A#XA)7re] FolA ™, | Fhsstone?] A7t
2L A3 AH8d £ Ak F vojg e ar:
2632 Kbyteso| o, & #2=9] 27]%& ohg3} g}

4+ 427 —1)=2n+2 ®

CMFstone: RS A F10(0| BIA AL X} EIEDMY K03 1225

2632Kbyt
——2r2y‘e 7t 5,

olth. WA Qe gz 8
se % gas 7)!*1‘——] 1/99 T8 gyl g, 9

9 d2e A2 13 oy aﬁﬁys}oqor =z st
2t

CEEER Y EAr P Ee
673792

ol g Aksia

74866

2’1
7 log(7—4286—6 )=10.530... ©
kA, 0¢(n < 102] ¥ Y& 7HAofgirt.

3.3.3 Fhsstone 9] ©ll o€} 2 uhyd

VY HZE BE o3 A2 Ao} Fol) Ao
2 55 R, &4 12 T d9) 32 54
of T3t AYA R o]zt @ § dr}. o] Hpo)
= Y23 8 He) 450 98 3990l Fhsstone®
o] ¥71A w¥e] WslA FAYE, A AR
2 o, &4 2 ¥ 99 29 A= J
A AeE vehd £ A3, &1 27T 99 "a29
A3 W A% Ve =

Fhsstone2 3 A F71A] @2 Fgacl o =,
A ¥AE ZE dejg SY & 23 2 @ Fol, A
A AZE F9 1/9719 H2=E Qo F2de 2
olth. & A ZA9d L, A Wole} Ao §t &3}
H23 AA A== 79 1949 A2=d gF
] HEg TN FYahz Roltk. o), 3 Hy
2 23 A2 Z2AAGAPY A o]sojR},
SAP-Z Fhsstones] AR A o) AW E 5 g FEo
M AYY YI=F s oz Jagr) o
FIL 4d9HA 2 ZEHARAP)Y 9ajA o]2e]n
T} RAPS wh= W7 2R E W48 Ao, o ¢
T7F A7z dole 3Y e greg Yoot &
A FoF A9 H2L =377 S8, & 99

=5 3 HJe A 2] 2= ‘1‘55*]7]7] 4
3t SAPL B X 97f9] g4~ 2 o] Xu], 7t
ZHe BN AR ggon 2z} SAPS RAHow
AR dole} Sd-g £ Fowo) dh)e] RAPL
Z} SAPEF §A] A=, B4 A7) o) o g @



1226 st=E=EAZIEE =21 M3 M 5%(96.9)

2q) o8 AR HT=F F ). Fhsstoned 4
o} e g s Y Alado] g die Y
ezy, B3, 3 F23 ¢ 2o R4E SAP
2} RAPY] &3] zaistos o232 wme g8 X
A8 27E 9% F U

4 oY Aat 9 o

wxulze BEH A2ge AL EH}e =
Folch. watA, 7t & dATtEE Y BF
Alzd el A5 AueA FA e Aotk 28,
AEE Nadle 489 45E ¢ F U228 o
2 wWxcase] A3 Azes] fAdes WAe}
g Hrien. dxezd] FHE FFHE A299
Hee AR s WEL Fleming(lols] |7 & v
Bt ok 29 dFE FHEE AAge] AAer2
Astel Aoz 21 AFH A2dd A5 2
AE= Ao}k, Axil, Sparc 10, Solbourne 5/600,
Sparc 1 ® Ticom ¥ sdje] FEE AZEdA
Chaustone ™ Mchastones}, & 427 WA 1=
Dhrystone, Whetstone, 200200 ¥l €& 7kA= @3
=8 Linpack, 200200 Widg 7Ide WAZT
Linpack-g Q&g A=ts} 289 %3 B4 vt

(= 10> ChaustoneZt CIE HIX|0t3E A& AT}
{Tabie 10) The execution result of Chaustone and other

benchmarks

A&y Solbourne Ticom | ¥&29]

anoga (A9Sell g0 pere Lo cpus) | 22 B3
Linpack-s | 300 | 205 100 5 47 198
Linpack-d {225} 15 100 45 42 96.6
Dhrystone | 324 | 303 100 58 53 883
Whetstone | 325 260 100 50 50 517

Chauslone 47

(Mchaustone) | B 1o 3 (81) 8
BT 290 | 222 100 | 43 -

E 11) Fhsstonezt Byte 23 22

{Table 11) The execution result of Fhsstone and Byte

R Ea- . Solbourne s Ticom
e 1| s [SP 2 crus
= HZF
as Ba 426 237 132 123
Fhsstone P
sl g 232 100 67 74
Byte 258 100 62 53

-3501

D00 =

2650 =

B merRUsIons

= Drrystong Owhalane

= mCHMmIstone J

oLrpack B = W mipack W 2 l

200

L

1650 =

1001

ELE e

! Al amrv e 3ITI0 Spaci Eotzares A

(2 4) Chaustone® CI2 HA|OIZ S Algl At
(Fig. 4) The execution result of Chaustone and other benchmarks




CMFstone : S 4 7(8i0|

ol

A AMEXN T2 2eH® k3 1227

MFhsstone & A& T2 T g 2

w

{1}

WFhsstone & 4} T2 &

©
o
&
[l

B Byle unix

arn

(12! 5) Fhsstone®t CH2 WIX(0l3E A 20}
(Fig. 5) The execution result of Fhsstone and other

benchmarks

WAE10) 2 (29 9 2ok o] EE 9 7 WX
w2 Ed WE FapHe] FEHAI} Chaustonee]
7t% FAoe AL ¢ 5 At (Linpack-si= 2.4 A
olv] AFE Y& CPU 45 SHNE A= A4
B F 8w &, CPUS 452 S3s17] 98k o
& WAvl3E A8 B aglo], Chaustonett2 43
3 AA AFell AN d3E 4L F ke A
£ =%t} Byte ¥X|ul=9} Fhsstone® Axil# Scibo-
umne, Sparcl <A 28 & A4S v ZHA X 1) &
(29 3)¢ 2t

52 E

71E9 o7 fAvta T2aPEL B4 2~
Holdz oy FFE A Bl EF5E UNIXE
FAE FTE ALdoAN AHE37]dE o A
HEL 7HAZ A Th £ =8 o8 F EAF
52 g43}7] 93t Chaustone, Mchaustone, Fhsstone
22 o|FoZ WA ntzm =2 7YWe] CMFstone & T+
Astink.

Chaustone2 ¥ CPUS] %< Z437) 9j¢ 9
Aot =7 EM, 98 §§ Z2aPE 74 34,

AR, HPAAY, G 8 2E2E LY Hxd
% FEXE Yoo FP=Ut. Mchaustone
< 433 o3 Mo A28 JFE FFE 4
F WX vl TN, Chaustone-g o 27| A3 3}a]
gEAEr1y B&E AL, o|E CPUS Zs4,
¥ CPU#} Chaustone Ztol] FEe=24 dF A7
2] J%-& ZA{T}. Fhsstones 3 Al 259 A%
£ ZF 57 A% AAolm =324, Howard2] A
2 nigroz sle, 3 Aj2dH BEP A 4
g FYEke, 535, &3 JI3 94 Fo 2
& ZHHEE 23 WA 45 SA3Y 5 3
o} o8 FFE Al2FfA CMFsioneg A3 2
s, AFE A2 Ae& 257 84, 718
o At E Ha)sa A 25 =8 HIFE
TEa 23 FFY A2y 452 ARE "
fol, CMFstone & Asfale A¢ez 28 SAHS
AE 78 4 A

¥ Q3o 7 ) o3 F(asymmetric) THE A
27 FFHE A2 5L 2FT 5 A= PAq
A TgaPz CPUZHY FA e F+ wRme
(shared memory), H A ] F D(message passing) 4]
e st viee A2 A 23 & A WA
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