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Implementing Advanced Model Description Capability of
an Interactive Simulator for the Computer Systems

Junro Noskt and Tosaio Komatsult

The growing complexity of today’s highly sophisticated information network systems
makes it important, but also difficult, to conduct accurate performance evaluations through-
out the entire system life cycle, from the system design phase to the operational stage, in
order to enable problems to be discovered early and dealt with properly. Simulation tech-
niques are potentially effective means of evaluation, but are restricted by the need for
high-level skills and the great amount of time required, so that they fall short of being an
every day practical reality. The authors have developed a computer system performance
evaluation simulator called INSYDE, with the aim of eliminating the need for use of a
specialized simulation language and reducing the number of man hours required. INSYDE
is a graphics-based interactive tool which automatically creates and executes a simulation
program from model data input in graphical/tabular form, and outputs the simulation re-
sults as figures and tables. In developing this simulator, the most important design issues
from the standpoint of practicality were (1) the model description capability and (2) the
simulation execution speed. This paper focuses on these two issues in describing the re-
alization method and results. INSYDE was applied to some information network systems
consisting of several hundreds to thousands of resources, and processing several thousand to
several hundred thousand transactions per hour. Besides cofirming the simulator’s feasibi-
lity, we succeeded in reducing the number of required man hours to approximately one
fifth the time needed with the conventional direct programming method using a dedicated
simulation language.
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Fig. 2 An input window for transaction flow.
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Table 1 Main model definition items for resource in INSYDE.
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& £ it~

B i3

FEREIE/ — N 8

%‘/ —AEFERUILRE, H20RBRLIVIREBTI S V¥ 7Y vABESE

B, R 8

MER 7 © — OBERE L HIRARY. RIFICBO TR P 5 ¥ 7 v a v OERESNT,
WEBOMETH, fAE~DF2—4 v SRR TH 5.

| I P18

g%ggﬁké&m%#ﬁﬁﬁﬁga.%—fw,v~9197mﬁb§#@%%

S - F | EEGE .6

VAT LNEE 2R 7 PEEE KV F R 7 QB R OMBIKEAT S

DR, HE 4

. YV — 2 OHER/BIRETS. HROY YV — X AFARRCHER /BT 2B A%T
y V- 2ER 9 53.

I\

b

FYF Y a VEERACHREIET, B—HA/ EEICED 3. SR Lx
FU¥ oY avRETHRE/ —BRADEERTRTS 5.

=) = F 1

- FRMEI — FEEETS.

2sn/—F 1

S5 UDEH LI~/ afLEHT v -2 FTHT

BE/ —F 2

EEOUERMOKIERERET 2

BICRETE20EVHIHED 2EMH S, ZhdD
BRSO 7o dic, INSYDE TEBLLHEOIE
WAL T3,

4.1 @RGEHEORR

(1) 227 EROESR

V7 027 VY—RQVEDTHBERT (3

B7eex) KBELTR, EEoRtk, Yuss5s0
BAZ - MBHEHORBILIEE DI, Bix ISk - &)
WERPBESE - EEHINTHO B, TS OEMEER
DT ERKETY VI ETREE T B, INSYDE
TRECZ R 7 DEFBICOVTEHRALLA I b -7 (E
18H). chickyd, FZER3ICTET LS BEA



Vol. 34 No. 9

0=80,P, =1, W=t

N=4
P =1
FATB
1 — O
Q=o0,P, =1, W=} ]
—
Q=00,P =1, W=
1 N=20
Q=c0,P, =2, W=Ii P. =4
1
Q=60,P, =3, W= Q : ?#;5;41;%&5&”
Po ot 927 iR
— CiZow
Q=50,P, =3, W=Iji
P, .t CPU Hl B4 4E1E
Nt oan) K

B3 227 DR

Fig. 3 An example of task formation.

DA OHBERE 2 R 7 BOWSA T, £EO
HTERTE B,

(2)FHEseSE O

TTIBN LD, B —-RBE2D/ —F%
HAOTiERd 52, FEREETONELERT 3HIM
J — FOFERT.

O fifis : LOCK » —F & UNLK / —Fit&k
D, 1vy—20uv7BIOREZEE
5. B v —20HIHERKCT

MERHERY R T2V IaVv-2KBYIEFVEREOBEE

2053

THY, LON / — FIJInEEs/95 A —2 & LT
BB PELII,

@4 2y OEBREE : 2R 7MBEBKRT T 5L,
EEIZ CPU 2L TE 22 7 4 2%y F v iTHIE
BETH, BB UF IV a VOERIRBOKRT
B, RO PS5 V¥ v a vBBE A7 DRFbEICHEN
13, MEHEOM DY CPU 24k ic, ik
LT A7 OMBEETHBABHS. COLDSIEE
% CEND / — Fitk 5.

(3) Y27 2 EHOEH

VIal—¥a VEFHOYXFLEHRD, IF /) —
FICk D EEORETERTRETHD, IFTTFLBH
HHECERTE 3. BRTHESERICE, Y274
SETOEDDI o —NVERE, PSS UF TV a Y
BICE O e —AVERNH S, §IERY v —REOH
REEE, #SbHRETHS. 1, BBRI—FH
BO7 -2z TORE, &/ —FOEBOWNAENRE
Tha.

(4)z—Fw—F v

BHEORER X TIREESEE LI DNT,
a—HF—F &1L T FORTRAN TRT B &
WBTED. 2—Fr—F VyBERTE ZEHIAEY
B—fQ2-Y) =FOHNULT, K/ —FD/e3
A=, VY —REHEORDLBRHA, t5 ¥
7V a VEBREORESHNDM &R B ISFEETH

, N y FAIA yAIB 2RI A
T EBERETH B, EHDY Y —2D O =2 5 N
Rk v 7 ICRELU 72541, BEEMNT - Y
HTHo—HOY Y =X bV oTc A [ WESL - . ﬂ’xF
BL, BHTHHREEE) Y —R20ONT . / . % LINK(A, QB, TASKB) &
DSBS NG, FE 2 OF : T ! :
. AENE BhICHT S (1EH) . i P IEE
EVELRIRN : —F ,
Efihos 27 OEATHL, CPU . Mol |
ZREIRICTHER L TEID AL LB AT - (2EE) A BND “A END

<tk CPU 2410 8L, HifLizz =2

D% B B CHBE T 5. o
@22/ MEIE: 227 MBELR,
2R O TERDPD EDETHC &
T, LINK /—F& LON / —Fick
DR 5. B4 ICRT L, #HD
2R OEBOERTIT S # X 7 F@(E
ITHLTd, FBEFCEELEEEL

JAIB E(E

(FRIBBIED A A — )

XLINK(XX, YY, 22) : $EDIA) ita~{Wf L
TIEHS
XX —bg
YW i BbER
L :FARIE
XLON : 927 HiBY, 220 &S, LINKESZ
BB BB LaEE s 5%

(uEE s o —idid )
4 xR JRIBE DR

Fig. 4 An example of description for communication between tasks.



2054 TR ALE 2 S50 D0

K3 uryIvr/HIAEARLS INSYDE o
Table 3 INSYDE informations be able to refer
in programming.

A ER

Y=
N = IV

JV—-2EBHK

)V — 2 bR

YV - REHASERE

YV — 27 b DILEMEK
BT o — OFEFTRA

W T v — Y7 ) OB
YIalb—va VB

RETE
WRhO& R 74
ERORRE
U—7xY T ORE

V2T DRI

P oYY a v OER

. ulI v cBUTIE, B3R T LSO
INSYDE W& - BB 4 2 584 Bl & LT8R
T& 5130, SEFEHBEHOIEBEYK, 7F~7 1~ 0D
Fo 2 REERSERTETSHS. cndicky, #
ZEESICRT L, HE3EHOEBICELT, b
FYYI Y a VOREROL S OEEBA BB E
HEL, TOBRLBREONEOHIMICFIE S 3
O, BABEOT7 -2 1) PICHRASRET S, L0
5 & D UEMLRENTERTE B,

4.2 JERGEHOEERL

()7 s A NMIC &L BT 7 2R 2 OREE
TERBEE Y R FLICBOTIE, 7740
DT 7R BEBEICEL, FOHMENEY
O—iT7 7 A WNDT 7 vRNZ, bbb
F o2 VER, 7 A VEREAEEB IO
774 VELBEEAEET ANENHY, IH
MLILE, 20T, T7 2R SAEHKRT 2
EEROERBGRERT BRI E, 77
A NVDOINIRIERT 7 » 1 VEABNCER
TEEICED, BT —TR7 4 14

Sep. 1993

(RAAE) WS (REES &N) ToOREHBLU CPU TO

HHEBAEZNEALEVELLBL, REBLEDOR
hihilds/s/ —F

#INCLUDE " USR. INC”

D = A CESEHO ) ERE
B o=y
CALL  GETVAR(D, B, VAR) EHENDEE BT
c ="Ws"
E = VAR EEHND 5T
IF(DWBSY(C, E).LT.50) GO TO 10 :WSTOMEMDOF = v 7
c ="CcpU"
IF(UWBSY(C).LT. 10) GO TO 10 :CPU TOMHAYDF x v
WRKL =0 BRI IR
G0 TO 20
10 WRK1 =1
20 FLG=1 © PLGI N5/ hva v itgighrsy
RETURN
END

SUBROUTINE USREVT(A, FLG)

EEXOREDN
CHARACTER#8 B, C

CH-2 DKC-2 "

5§ HmEOENEHOTv ST IvIH

Fig. 5 An example of programming for deep-logical

condition.

7 e AEERE, BEF-2BRE) BELBES,
BExICRE7 o —2ERLZTNEE SN ET B E
BRSBTS, 20T, TOLS7/85 2 =25
BELUTESTREETECEICEY, / — FOREEDS
RACHNTO ED2DMBE 7o —~TERTE B2 L5

Y PLOW

i
@ 10P(SAA-UNA), 4KB

(T74NVEK)

DK-3 |
@ 10C($AA-ENAA), 4KB
CH-3 SFC-1 — @ 10(3AA-ENAA), 4KB
ot || ste-1 | l
§F-1 :
AR A BND

Plo 7 7 A WEHAA-2(ENAA=2)IL &
{CH-1, DKC-1, DK-2 272 +&

ZIET A0 T, MEHICT 7 22920

ARRET S
I | T14VE | 11 4VE

AA-1 | BB-1 | CC-1 Unrg 7 o -2

AA-3 | BB-3 ! CC-3

BETE 2 X5l . THRHAER6 IR K1

7. WOREEMOBmkERL, &by,

TEEFERERF v I TOININ G, DK-3
(2)7 —FDre5 A =2 ~DEKHEA SF-1

AA-4 | BB-4 -

WHEOENBRL TS, FFvHFrvav
CE>T/ = FDe5 X =2 DfE (FIZITT

Bl 6 7rA0BICKBT 7 2R/CRDOEBIEE

Fig. 6 Indirect appointment of access path by file name.



Vol. 34 No. 9 HEHHARB AT AV I 2V - S RBYBIEFVERKOEREL 2055

 FLOW FHEHRE WA
ANDK | &WS | atesis | = | aDDK | abis
@ DK-LNDK, RDDK 1] 1] 2 0| 30
#ws-wws, 4WS 1] 1| @0 20| 10
| 2] 100 30| 20
A TN 2| 1] 10 0] 50
. 2] 2| 50 50| 40
® xED)-ATES
972 S AEE 2| 2] 50 10| 60
KXY :XX= 97-3% '
YW= 135S s
b ERERR HREEHK HEEH

I aNDK=1, BNWS=1THIIL NYOWRT
3DDK=10, &DWS=30, /D SOSDIERT
4DDK=20, &DWS=10

7 /= Fe5x—20ERIEEOH
Fig. 7 A definition example of node parameters
by variable.
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Wb A
TER | => | 8A MEH = &8 R = &
a0 1 30 1 50 1
60 | 2 70 2 50 2
A | e | w0 o |mz|e| s
11 1 1| 40 1
14 2 2 1] 60 2
21 1 3 2 | 100 3
2 | 2 q
o < L oesorn-zius
[EaTiA)]
B || 8A | 88 | &0 | |mem | =] &C | &t
12 1] 1] 1 20 1] 1
28 1] 2] 2 30 1] 2
18 2| 1] 3 50 2| 3
42 1 2] 2 2

9 #HHNEHERROEAH
Fig. 9 A combination example of static variable
definition tables.
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Table 4 Estimation models for simulation execution speed of INSYDE and SLAM II.
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HEHHEBRYRAF AV aVv—F BT 3EFVEREOREL

CINSYD ek Bik) (SLAMUICE DR
<7 AP1(1) AP GOON,1;
BWAIT(3), AP1;
AWAIT( ) CPU;
x UCPU FREE cpu
B LOCK($DB-1,$0B-2),N LON E
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:/ J-.—“%”"/
fr* =
= WALT ANAIT(l), cPU;
QCW5m mn WM()
X ENQ(DQTA APZ) croN 2
ACT,,, L100;

A\ END

ACT, s APZ;

AP2 FR[E CPU
FREE, AP1;
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SUBROUTINE EVENT(1)

IF ((NNRSC(10).EQ.1). AND.
% (NNRSC(11).EQ.1)) GO TO 5
G0 TO 10
5 CALL SEIZE(10,1)
CALL SEIZE(11,1)
CALL ENTER(L,ATRIB)
G0 70 20

10 CALL FILEM(8,ATRIB)
20 RETURN
END

. |j ! (}L&FCRTRAN (..uLJi

Fig. 10 An example of model description by INSYDE and SLAM II.
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x5 FEAETVOLEHER
Table 5 Condition decision rate in estimation
models of SLAM 1II.
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Fig. 11 Comparison of execution speed between
INSYDE and SLAM I.
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