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Ot nociaegoBaresibHOTO MoJAeupoBanus B cucreMe GPSS\World

paciipejie/iEHHOMY MoJeaupoBanni B OpenGPSS.

B cratre paccMOTpeHH pasIHUHBIE acNekTH IPOBEISHMS SKCMePHMEHTOR B IHCKPeTHO-COOHITHIHEIX
cuctemax GPSS/PC, GPSS\World m OpenGPSS, cpaBHHBAIOTCS HMX KAUECTBEHHEIE H KONHISCTBEHHEIS
pesyneTartel paborH. IlpennomeH MOAXON pa3leleHId SKCIepHMeHTa Ha  He2aBHCHMEIE TacTH A
MApaIeTbHOTO BRITIONHEHHS Ha y3/lax KIacTepa ¢ TocHeNyionmeit cGopkol pe3yIbTaToR, KOTOPHIH MPHBOIHT K
TIOBEITICHHK)  TIPOM3BOJIMTENFHOCTH CHCTEMBl MITH YMEHBITEHHIO BPEMEHH MOJCNMPOBAHUS W TMPH 3TOM He
BITHSET HA MMPABMITHHOCTD KOHEUHBIX Pe3yIbTaTOR.

Didenko Dmitry Georgievitch
From serial simulation in system GPSS\World to distributed
simulation in OpenGPSS.

The report deals with questions of computing experiment in distributed discrete-event simulation systems
GPSS/PC, GPSS\World and OpenGPSS, their high-quality and quantitative job performances are compared. The
problems of experiment distribution by independent part, deployment this part on cluster node, parallel execution
and result assembles and here does not influence on the nghtness of end-point also were labored in the report.

Beenemme

HmMuTtanuonnoe MoACHHpPOBAHHE — OJWUH M3 BAJKHLIX METOJOB aHAIH3A PA3IHIHBIX
ClHokHbIX cucteM. CerojiHs BMecTe ¢ pOCTOM TIPOM3BOJIMTENIBHOCTH W CTOUMOCTH
COBPEMEHHBIX KOMIBIOTEPHBIX CHCTEM BO3ZHHKAIOT HOBBIe TpeQOoBaHMS K CcHCTeMam
HMUTAIIHOHHOTO MOJICJIAPOBAHUA — VYBEJIHUEHHE CKODOCTH TIOJYUYEHHI pe3yJbTaToB
MOACIHUPOBAHHSL, 151 YeTO MOXKHO HCIOJIB30BAaTh pacipeeaSHHbIe CHCTEMBI HMHUTAITHOHHOTO
MOJICIMPOBAaHUsS, KOTOphIE paccMoTpeHbl B kKHHrax [1, 2]. CymecTByeT MHOTO peainu3almii
pacrpeqeéHHBIX CUCTEM H CHCTeM THPAKUPOBAHHS HKCIepUMeHTOB (HampuMep, Triad.Net),
HO, K COMKAJEHHIO, OHH He OXBaThIBAlOT pa3paloTUHKOB, KOTOpble paloTarOT ¢ MHPOKO
pacrpoCTpaHEHHBIM S3bIKOM UMHTAIMOHHOTO Moaenupoeanus GPSS [3]. C apyro# ctopoHsl,
cuctema GPSS\World [4] ucnonssyet sizbik GPSS u umeet Sonbinyo GyHKITHOHAIBHOCTh, HO
He MOKeT padoTaTh B pacipeeEHHOM pesxame. [lodToMy, HCX0I U3 BAXKHOCTH HOBBIIICHUS
CKOPOCTH MOJCIHPOBAHUSA ViKe TocTpoeHHBIX GPSS-Momeneit, OpLna pazpaboTaHa HoBas
pacmpeneéHHAsd THCKPETHO-COOBITHHHAS OHJIaHH-cHCTeMa MojeaupoaHust OpenGPSS
(http://'www.simulation.kiev.ua). B pgoximage paccMoTpeHbl MpoOJIeMBI IIEPSHECCHHA H
moaubukamua GPSS-mporpamm w3 cucteMel GPSS'World B8 cuctemy OpenGPSS s
MOBLIMICHHUS TPOU3BOIUTEIILHOCTH. PaccMaTprBaeMble BOMIPOCH] Hadadu obCcyxaaThes B [3],
HO TaM CPaBHHBANACH PaboTa TONBKO ABYX CHCTEM MMHTAIHOHHOTO MOISIIHPOBAHHIL.

loc/1enoBaTe/ L0 MMUTALIMOHIIOE MO/ IMpOBaHHe

PaccMoTpuM THIIOBOH BBIYMCIHTEILHLIM SKCIIepuMeHT Ha si3bike GPSS, koTopolid
MojesHpyeT paloTy OJHOKAHALHOH cHcTeMbl MaccoBoro olcmyxkupanusa (CMO) ¢
ouepepto (Tabm. 1).

Taonuya 1. Texcm mecmosoii GESS-npozpamno
Komanael GPSS

GENERATE 10,5
QUEUE QUEI
SEIZE PRIB1
DEPART QUEI1
ADVANCE 15,5

RELEASE PRIB1
TERMINATE

GENERATE 5000
TERMINATE 1

START 1
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Cucrema OpenGPSS umeeT areHTHYIO apxutekTypy [6, 7] U MoxkeT paboTaTh Kak B
MPOCTOM TOCIISIOBATENILHOM peKUME (HCIIOIB3YETCA TOJIBKO OJIHH Y3eJ MOJSITHPOBaHH),
Tak U B paclpe/el¢HHOM pekuMe (MCTIONb3yeTes JABa WiH OoJibllie y3Ja MOJISIHPOBAHHUSA),
KOTOPHIH JeTalbHO (opMamzoBaH B pobote [8] m peammzoBanmbiii B [9, 10]. Ilposemem
KOMIIBIOTEPHLIC TPOoroHbl TecToBoil GPSS-mporpaMmbl B TpéX cHCTEMax MOACIIMPOBAHHA:
GPSS'\PC, GPSS'\World u OpenGPSS (tada. 2). Cuctema OpenGPSS B mocne1oBaTeIbHOM

pexxuMe paboTaeT TOJBLKO ¢ OJIHHM yzloM (Tabi. 2, 1 yzen).
Tabauua 2. Cpasreriue pe)ioiiamos MOOenUposani

TloxazaTtenn Pacumi¢porka GPSS\PC GPSS OpenGPSS | OpenGPSS | OpenGPSS
World (1 y3ea1) (2 y3na)* (3 yzaa)*

Moremsmos: | Manemsice apeva 5000 5000 5000 5000 5000

BpeMsI

FR3PRIB1 Konaddmmenr
HCTIONL30BAaHNA 997 999 997 998 998
YyCTpOHCTBA

FCSPRIB1 qI/ICJIOU BXOJOR B 338 334 3131 341 333
yCTpoicTBO

FT$PRIB1 Cpenmnee BpeMs
HCTIONE30BAaHIA 14 15 15 14 14
yCTpOHCcTRBa

QIQUE1 JlvHa ouepeu 168 167 161 162 158

QASQUET | Cpennas AR 80 81 79 82 77
ouepen

QMECUET | Maxowmemimas 160 167 162 162 159
IUTHHA OUepenn

QEIQUEL | Libmee HHeto 506 502 492 503 506
BXOJIOB B 0Uepe/ib

Q7Z$QUE1 Urcno HYJIERBIX 5 1 ] ] 1
BXOJIOB B 0Uepe/ib

* - paGoTa CUCTeMBI MOJCIHPOBAHHS B pPaCcHpeJIC/IEHHOM peKHUMe, TOKa3aHbl

cpe/iHeapupMeTHUECKHE 3HAYSHHS /IS BCeX Y3JI0B.

Ilocne cpaBHeHUA pe3ybTATOB MOJSIMPOBAHMS JejlaeM BBIBOJ, YTO OHH HEMHOIO
Pa3IMYHBL, TOTOMY YTO B KaXKA0H CHCTEME MOJSIHUPOBAHHS HCIIONB3YIOTCS pasHble JaTYHKH
ncepaocayuaiineix uncen (JI114).

PacnipeneséHHoe HNMHTALIMIOHHOE MOJe/IMIPOBAHME

Cucrema OpenGPSS ucnonb3yer apToMaTHUecKoe pacnpeaencaue GPSS-niporpamu.

Jlst Toro, urobel cuctema OpenGPSS Hauana mouana palorath B pacnpejieIéHHOM
pPeIKHME THPAXKHPOBAHUS, H3MeHMM TecToByio GPSS-mporpamMmy — 100aBHM KOMAamH/bI
VIpaBIeHHS HMMHTAIMOHHBIM OKCOCPUMEHTOM M IOIyYMM MoaupuuupoBanmyio GPSS-

nporpaMmy (Tada. 3). Ilomauerit TekeT Henmoab3yeMbix GPSS-porpamMy MokHO HaHTH B [11].
Tabauua 3. Texcm modudunuposadaiiiioii GPSS-npozpayamet ona GPSS\World
Komanael GPSS
GENERATE 10,5
QUEUE QUEI
SEIZE PRIB1
DEPART QUEI
ADVANCE 15,5
RELEASE PRIB1
TERMINATE

GENERATE 5000

OPEN ("RES.TXT"),] ERROR BLOCK
WRITE FR$PRIBI .1 Done

WRITE FC$PRIB1,1,Done

WRITE FT$PRIB1,1 Done

WRITE Q$QUE1,1,Done
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WRITE QASQUE11,Done
WRITE QM$QUEL, 1 Done
WRITE QCSQUEL 1,Done
WRITE QZ$QUE1,1,Done
WRITE QT$QUE1,1,Done
WRITE QXSQUEL,1,Done
CLOSE ,1,ERROR BIOCK
TERMINATE 1

ERROR BLOCK TERMINATE 1

CLEAR

RMULT 1,2,8,5,8,2,8
START 1,NP
CLEAR

RMULT 5,1,6,6,7,1,1
START 1 NP
CLEAR

EMULT 2,2,5,2,8,9,3
START 1

To ecTh BMecTO Toro 4TOOBI 3aMycKaTh NMPOrpaMMy MOJSIHPOBAHHSI MHOTO pa3 Kak
panble, OyAeM BBIIOHATL KOMMBIOTEpPHBIC HPOTOHBI ¢ MOMOIIBIO KOMAHA YIIPABICHHS
START, CLEAR u RMULT. IlpomexyTouHble pe3yJibTaThl CTATHCTHKH JUIS YCTpOHCTBA
PRIB1 u ouepenqu QUEI1 Ovaem coxpansats B dadine RES. TXT xomanmoii WRITE B
GPSS\World (ananor komanast RESULT B OpenGPSS u GPSS\PC).

C momompio koManabl RMULT ycTanaBaMBaroTcsl HadajdbHbIE 3HAYSHHS IS BCEX
JIMY. Komanmga START zamyckaeT BBIUMCIMTENLHLIH >kcnepumeHT. B GPSS-mporpamme
MOKHO HECKOJILKO pa3 HcnolibzoBaTh koMmaHay START, juia nosiyueHHs: TpoMesKyTOYHBIX
pesyiabraTtoB mojeauporanus. Komanjga CLEAR ouMimaeT BCHO CTATHCTHKY CHCTEMBI H
yJalsaeT Bce TpaH3akThl H3 Mojiesd. Ilocne Beimonnenust komaniel CLEAR Bes cucrema,
kpome JIITY, naxopurcs B HavanbHOM coctossHHH. Komanwga WRITE (RESULT) zanocur
Pe3yILTaThl MOJCIHPOBAHMS BO BpeMeHHBIH Oydep pe3yabTaToB, sl COXpaHeHH 3HAUYSHH
H TOCIIE/IYIOMETO aHAJIn3A.

VYBemrueHue cKOPOCTH MO/ THP OBAHH S

PaccMoTpuM, KakK KOJIHMYECTBO TpaH3aKTOB B MOJIeJIH BIHACT Ha CKOPOCTh
MOJISJIMPOBAHHKS, JUIA Yero B Hamel nociseneit GPSS-nporpamme B crpoke BMecTo Oloka
«GENERATE 35000» Oynem wucnosbzopath «GENERATE 100000», «GENERATE
200000»...«GENERATE 1000000». Bee skcmepuMeHTHI OyIeM MPOBOAHUTE IS Pa3HOTO
KOJIMYECTBA Y3JIOB KIacTepa. Pe3yibTaTel IIpOBeeHUA DKCIIEPUMEHTOB IIOKA3aHbl Ha pHE. 4.
Ilo ocu abcipecc OTIOKEHBI 3HAYCHHST MOJCILHOIO BpeMEHH, a IO OCH OpJHHAT
ACTPOHOMMUECKOE BpeMsl MOJICJIMPOBAHHA B CEKYH/1aX.

Cucrembl Mopeuporanuss GPSS\PC u GPSS\World nocneioparensnsie U pabotaror
TOJIBLKO Ha OJHOM KommbtoTepe. [Ipuuem kpupasi mis cuctembl GPSS\PC obpeiBaeTcs uz-3a
TOTO, YTO paccMaTpHBacMasi MOAC/b ¢ OOJBIMHUM KOJIMISCTBOM TPAH3AKTOB HE 3aIlyCKACTCS
[I0 IpUYUHE BBIJAYM OMHUOKH O HexBaTke IaMsITH (PTO CBsizaHO ¢ 16-OMTHOCTBIO
MPOTPaMMBI).

Cxopocth pabotel cuctembl GPSS\World Ha HauansupiX yuacTkax rpaduka npu
HeOONBINOM  KOJIMUYECTBE TPAH3aKTOB NPUMEPHO OjlMHaKopas. Jlalnee NpH yBeJIMUYEHHUH
TPaH3aKTOB, ACTPOHOMHYECKOE BPeMsl MO/ISJIMPOBAHHS PE3KO YBEIHUHBACSTCH.
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Puc.4. Cpasrerite ckopocrtit MOOeRUPOSAHUA

Ha paGory cucremst OpenGPSS 1npu mnoclieoBaTelbHOM — MOJEIHPOBAHHH
(MCTIONB3YETCS TOJBKO OJIMH y3€J) B Hauajle rpadHka CHIBHO BIIMSET HAJIMYHE HAKJIAHBIX
pacxoJoB Ml HHUNHAIH3AIMH (Hadada paboTel) CHCTeMBI — pasfelieHHe dYacTel
MOJEMPOBAHUsI Ha Y3JIbl KJIacTepa. ACTPOHOMHYECKOE BpeMsl MOJACIHPOBAHHUS ISl CHCTEMBI
¢ JBYMS y3JIaMH «IPHOMTH3HTENLHO» TaKoe JKe KaK H I OJHOTo yaia, nmotomy 4ro GPSS-
NpOorpaMmMa COJIEPKHT TPH HE3aBUCHMBIX cerMeHTa (TpH KomaH/ibl yrpapjienus START), uz-
33 Yero OJMH M3 Y3JI0B BBIHYKJIEH XK/1aTh JIPYTOH y3eJl I0Ka TOT IOCIeN0BaTe/IbHO
MOJISNIHpYET JBa cerMeHTa. CKOpPOCTH YBEJIHYHMBAeTCs, HO COBCEM He B Jipa paza. TpeHj,
KOTOpBIH oToOpazkaeT BpeMs Ui TPEX Y3NMOB cHCTeMbl MojermupopaHus OpenGPSS nHa
MOJIEIBHOM BpeMeHH 1 MIIH. e/, omepeskaer cuctemy GPSS\World, motomy uto Bce Tpu
CerMeHTa BhIYMCIIAOTCA Ha OT/JEIBHBIX y3J1ax.

4. Jak/moveHue

Uz noxnana nenaem Beigoia, uto cuctembl GPSS\PC, GPSS\World u OpenGPSS nHa
0JIMHakoBbIX GPSS-niporpammax BhLIAKOT «IPHOJIMBHTENILHO» OJIHHAKOBBIC pPe3yJIbTaThl B
MIOCJISIOBATEIBHOM H paclpee/IEHHOM pPeKHMaxX IPOBEACHHS >KelepHMeHTa. [l Toro
qT00Bl IOIY4IUTL Gojiee TOUHBIE Pe3YJILTATHl HeoOXOAMMO VBEIHYEHHE HHCIA MPOrOHOB
Moaenu.  llosgydeHHBIe — pe3yibTaThl  IOATBEPMAAIOT  BO3MOMKHOCTBE  IIPO3pPAdHOTO
ABTOMATHYECKOrO pa3/Ie/IeHHsl SKCIepHMEHTA HAa HE3aBHCHMbIE YacTH JUIA YCKOpeHHs
nporecca Mo/leupoeaHua. CKOpocTh MOJSJIHPOBAHHA PacTeT ¢ YBEJIHYEHHEM KOJIHYeCTBa
Y3JIOB KJIacTepa, YTO ¢TadT 3aMEeTHBIM IIPH HAIHYHH yiKe TPEX y3II0B. B cllydae HE3aBHCHMBIX
BXOJHLIX DKCIGPHMEHTOB CHCTeMa padoTaeT B peKHMe THPAXKHUPOBAHMA: CEIMEHTEHI
MOJCJIIMPOBAHHs  ABTOMATHUSCKH pPa3feiIAIOTCd  MEXAY  BBIUMC/IHTS/IBHBIMH - Y3JIaMHU,
IPOBOATEST HapajUle/bHBIe BBLIUHMCIICHMs, a IOTOM cobuparoTess pezyabTaTtel. Jlamee
HEPCIeKTHBHBIM MOTYT OBITh UCCIIEIOBAHHUS ONITUMHU3AIMH paboThl Ki1acTepa W HOCTPOSHHUS
Gonbmoro kiactepa U3 16-32 BEIYHCIHTEIIBHBIX Y3JIOB.
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