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HeJII)IO HACTOAIIUX MNMPAKTHYCCKHUX 3aHATHH ABJISAETCH H3YYCHHE Ha
HpOCTGﬁIHHX IpuMeEpax OCHOBHBIX le/IéMOB MOJACJIUPOBAHUA IJIEMCHTOB

TEeJEKOMMYHUKAIMOHHBIX CeTEH.

B oTuére no NpakTUUECKUM 3aHATUSIM HEOOXOAMMO IO KAXKAOMY MYHKTY
MPEACTABUTh IIPOrPAMMBbI C KOMMEHTAPUAMUA U OCHOBHBIE PE3YJIBTATHI IIPOTOHOB.

N3yuuTh GyHKIIMH UCTIOIB30BAHHBIX OMEPATOPOB U OMEPAHIOB, a TAK)KE COJCPIKaHUE
CTaHIAPTHBIX OTYETOB.

IIpakTuueckoe 3ansitue Ne 1.

Mopaesib 0JHOKAHAJIBHOTO YCTPOHCTBA ¢ HEOTPAHUYEHHOM 0YepebIo.

Bri3Bath cucremy GPSS World mieukoM Ha COOTBETCTBYIOIIEM SIPJIBIKE HA pabodyeM
CTOJIE.

OtkpeiTh Mogyns 1 (puc. 1).

BecTtu nporpammy puc. 1 (0e3 koMMeHTapHeB):

generate 20 ;reHepaiius TpaH3aKTOB (MaKeTOB) ¢ MHTEpBAIOM 20 €.M.B.
queue  fff ;ycraHOBUTH TpaH3akT B o4epenb ¢ umeHeM fff

seize kkk ;3amare xanan ¢ nmeneMm kkk

depart  fff ;yiitu u3 ouepennu fff

advance 19 ;3azmepkaTh TpaH3akT B KaHaje Ha 19 e.M.B.

release  kkk ;ocBoOomuts xanan kkk

terminate 1 ;BBIUECTH | M3 JUIMHBI POrOHA

Puc.1. Moayne 1. Mozenb 0OTHOKaHAIBHOTO YCTPOKWCTBA C HEOTPAHUYEHHOW OYEPEIbIO.

E.M.B. — eAMHUIIa MOJEIBHOTO BPEMEHH.
TiaTenbHO U3YYUTh KaKIbIA ONEPATOP U NMPUBEACHHBIE ONIEPAHIBI IT0 KOMMEHTAPUSM.

[MpoussecTr 3amyck mporpammbl (command > start) ma mamuHy mporona B 10000
TpaH3aKTOB.

W3yuuts copepxkumoe crtangaptHoro otdyera (REPORT), ocobGenHo B wacTu
XapaKTEPUCTHK OOCTY>KHUBAIOIIETO YCTPOIMCTRA (KaHaja) U O4epe/Iu.

OOparute BHUMaHUE HA TO, YTO JAHHAS MOJIEIh CTATUCTUUYECKH YCTOWYMBA TOJBKO,
eCII JUTUTEILHOCTh 3aJCpXKKH TpaH3akTa (omepana A omepatopa advanse) MeHbIe
UHTEpBaJIa MEKIYy MOMEHTAMH MOSIBIICHHUSI TPaH3aKTOB (omepana A omeparopa generate).

Yo6eautech B 3TOM, U3MEHUB COOTHOLIEHUE OMNEPAHJIOB Ha MPOTHUBOMOJOXKHOE U
IpoBelsl JBa SKCHEPUMEHTA C Pa3Iu4yHOW JIuHOM  mporoHa. OOBSCHUTE NPUUUHY
3aBucuMocTH anuHbl ouepenu (AVE. CONT) ot qiuHbl poroxa.

Buecure cirydyaliHOCTh B pabOTy MOJIEIH:

generate 20,20 - nIUTENBbHOCTH WHTEpPBaJa MEXIY MOMEHTaMHU IOSBJICHUS
TpaH3akToOB OyaeT MeHsThcs oT 0 10 40 .

advance 19,10 - mIuTeIbHOCTD 3a/ICP)KKK TpaH3aKTa B KaHajie OyJeT MEHAThCSA OT 9
10 29.



IIpakTuueckoe 3ansitue Ne 2,

Mopaesib 0JHOKAHAJIBHOI CHCTEMBI C OTPAHMYEHHOH 0Yepeablo.

He MeHsisi COOTHOIICHUS ONEpaHAOB A, BBEIUTE OrpaHMUYCHHE HA JUTMHY OYEepEeIH C
noMoIIIbI0 ornepatopa test (mod6aButh B Moayisb 1):

test L Q$fff,10,met ;04epeib MEHbIIE TeCATH?

JlaHHBIN omepaTtop TMpOBEpPsAET Ha «MEHbBIIEE» TEKYIIYI JUIMHY ouepenu
(crangapTHbIi yrcioBoi atpudyT Q) ¢ mumenem fff ¢ uucimom 10 u, ecan OHO HE MEHBIIIE
(BcrioMoraTenbpHBIN onepana L), To HampaBiseT TpaH3aKT K MeTke Met.

Takum 00pa3om, oOCTyKHMBaHHE TpaH3aKTa (IMaKeTa) MPOJO0KAETCS TOJIBKO B TOM
ciaydyae, €CiId B oOuUepeard eCTh CBOOOJHBIE MecTa. B NIpOTHBHOM ciydae TpaH3aKT
npuOaBIseT eAUHUIY K mepeMeHHor OtK u mokumaer cucremy.

OOt BUJT MPOTPAMMBI:

generate 20,20 ;TEeHEepals TPaH3aKTOB (MaKeTOB) ¢ UHTEPBaIoM 20 €.M.B.
test L Q$fff,10,met ;ecth cBOOOAHBIC MecTa B OuepeIu?
queue  fff ;Ja. YcTaHoBUTH TpaH3akT B ouepens ¢ umeHeM fff
seize kkk ;3aHATH KaHan ¢ nmeHeM kkk
depart  fff ;yiuta u3 ouepenu fff
advance 19,10 ;3aJIepKaTh TPaH3aKT B KaHaje Ha 19 e.M.B. (B cpe/IHEM)
release  kkk ;0cB0O00aUTH KaHai Kkk
terminate 1 ;BBIYECTH | U3 JJIMHBI IPOTOHA
met savevalue otk+,1 ;3a(PMKCUPOBATh OTKA3 B MepeMeHHoi Otk
terminate 1

Puc.2. Moayne 2. Monenb OTHOKaHAIBHON CUCTEMBI C OTPAaHUYECHHON OYEPEbIO.

3amyCcTUTe NPOrpamMmy U MPOAHATUZUPYUTE OTUET.

CHuMHTE 3aBUCUMOCTH:

- Tox (0) mutst 4-x 3HAueHui q B npeaenax ot 0,5 g0 1,5. 3meck: Tox — cpeaHee BpeMs
oxumanuss B ouepeaun (AVE.TIME B REPORT), a Q=tyu/tu: — 3arpy3ka kaHaia,
ompenenseMas Kak OTHOIICHHE BPEMEHM 3aJepP)KKM TpaH3akTa B ormeparope advance k
MHTEPBALY MEXK/Jy MOMEHTaMH MOSIBJIECHUS TPAH3AKTOB B omiepaTope generate.

- P(Q) — BeposATHOCTH MOTEPH TPAH3AKTA;

IIpakTuueckoe 3ansitue Ne 3.

IMocTpoenne rucTorpaMmbl pacnpe/ie/ieHusl BpeMeHHU 0:KUIaHNUS B
ouepea.

Jononuuts nporpamMmmy Moayie 2 (puc. 2) onepaTopoMm:



wtime qtable fff,0,50,40

MOCTaBUB ero mepen ormeparopoM generate. Omepanx A (fff) — mmsa ouepenw,
onepanag B (0) — nmawano ructorpammsl mo ocu abcuucc, onepann C (50) — nnuHa
uaTepBaina, onepanx D (40) — gucio untepBanos. [Togoopare onepanasl B, C, u D mus
HaTJISTHOTO TIPEICTABIICHUS TUCTOTPAMMBI Ha SKpaHEe MOHUTODA.

wtime qtable fff,0,50,40,
generate 20,20 ;reHepalus TpaH3aKTOB (ITaKeTOB) ¢ HHTEepBaIoM 20 €.M.B.
testL  QS$fff,10,met ;ects cBOOOHEIC MecTa B ouepeIu?

queue  fff ;JJa. YcTaHOBUTB TpaH3akT B ouepes ¢ uMeHeM fff
seize  kkk ;3aHATH KaHai ¢ uMeHeM Kkk
depart fff ;yiTu u3 ouepeau fff

advance 19,10 ;3amepskaTh TpaH3aKT B KaHaJe Ha 19 ¢.M.B.
release kkk ;0cBo00auTH KaHan KKk

terminate 1 ;BBIYECTD | M3 JUIMHBI IPOTOHA
met savevalue otk+,1 ;3adukcupoBaTh 0TKa3 B mepeMeHHOM Otk
terminate 1

Puc. 3. Moays 3.

3apucoBaTh TUCTOTPAMMY B OTUETE.

IIpakTuyeckoe 3anstue Ne 4.

Moaesib MHOTOKAHAJIBbHON CHCTEMBbI ¢ TOTEPSIMH (0€3 0:KuIaHus)

B Monenn mHOTOKaHamsHOTO yeTporictBa (MKY) BMecTo omneparopos Seize u release
UCTIONB3YIOTCS omepaTopbl enter u leave. Ilpu sToM 10 oneparopa generate gomkeH ObITh
ycTaHoBJieH onepaTop storage ¢ umenem MKV, B KOTopoMm yKa3bIBaeTcst YUCIO KaHAIOB (B
JAHHOM clTy4dae omnpeaeneHo, uro B MKY ggg nmeercs 3 kanaina).

Omnepatop gQate snf mepemact TpaH3akT Ha OOCIY)KHBaHHE TOJBKO MU
HezanoaHeHHoctd MKY (momonHuTensHbIi onepany SNf). B mpoTuBHOM citydae TpaH3aKT
OyZeT yYTEH KaK NOTEePSHHBIN B IEpeMEHHOM Ot.

OTkpbITh Iporpammy Monyis 4.

ggg storage 3

generate 30,20

gate snf ggg,met ;MHOroKaHaJIbHOE YCTPOWCTBO HE 3AMOJHEHO?
enter ggg ;Ja. 3aHATh KaHa
advance 100,100
leave 999
terminate 1
met  savevalue ot+,1
terminate 1

Puc. 4. Monyns 4. Mozenb MHOTOKaHAIBHOM CUCTEMBI C TOTepsiMu (0€3 0KUIaHus)
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CHUMUTE 3aBHCHMOCTh BEpOSTHOCTH MOTeph P((), aHAJOTHMYHO 3aHITHIO 2, HO B
JTaHHOM CITy9ae (=tsan/Klyyr , TIIE K — 9HCITO KaHAJIOB, 3aJaBacMOe orepaTopom Storage.

IpakTnyeckoe 3ansatue Ne 5,

Mogaeanb pa3aeseHust OTOKA TPAH3AKTOB HA 3 Pa3HONIPUOPHUTETHBIX MOTOKA.
OTKpBITh pOrpaMmy Motyib 5.

sss  function rnl,d3 ;apTyYMEHT — ciIy4aifHoe uucio (rnl)
.5,1/.8,2/1,3 ;yHKIIMSA — yncna 1, 2 i 7

generate 30,20

priority fn$sss ;TIPUCBOCHHE MMPUOPUTETOB IO (PYHKITUHU SSS

terminate 1

Puc. 5. Moayns 5. Mogenb pa3ziesieHust TOToKa TPAH3aKTOB Ha 3
Pa3HOIIPUOPUTETHBIX IOTOKA.

Omnepatops! priority u function ¢ umenem SSS paszenar oOIIMH MOTOK TPAH3aKTOB
CIy4ailHbIM 00pa3oM (aTyuk ciaydaiHbIX yucen N1) Ha 3 motoka. Ilpu stom 50% Bcex
TpaH3akToB mnonyduT npuopurer Nel, 30% - Ne2 u 20% - Ne3. Tpetuii mpuopurer —
CTapLIUi.

OOBSCHUTB CTPYKTYPY olieparopa priority.

IIpakTnueckoe 3ansaTue Ne 6.

Mopaeab aByx(a3Hoil CMCTEMBbI ¢ IOTEPSIMM.

Kax /b1l TpaH3aKT JTOJKEH 00CITYKHUBAThCS BHAYAlIe KAHAJIIOM C HMEHEM [TT , a 3aTeM
kaHasioM ¢ umeHeM KKK. Ecii Kk MOMEHTY MOCTYIUICHUS] TPaH3aKTa K JIFOOOMY U3 KaHAJIOB

JTAHHBIA KaHal 3aHAT (MIpOBEpKa oreparopoMm gate Nnu), To TpaH3akT (UKCUPYETCS Kak
MIOTEPSHHBIN B IEPEMEHHOM Of.

generate 20,20  ;reHepainusi TPaH3aKTOB (IMAKETOB) ¢ UHTEpBajIoM 20 €.M.B.
gate nu  rrr,0otk ;ycTpoHCTBO ITT CBOOOIHO?

seize rer ;Jla. 3aHATh KaHAIl ¢ UMEHEM [T
advance 29,20 ;3agep)kaTh TpaH3aKT B KaHaJie Ha 29 ¢.M.B.
release  rrr :0CBOOOIUTH KaHAJI C UMEHEM [T

vtor gate nu kkk,otk ;Btopas ¢daza. YerpoiictBo Kkk cBoGoHO?
seize kkk ;Ja. 3ansaTs kanan ¢ umeHem kkk
advance 19,19  ;3azmepkaTh TpaH3akT B KaHaye Ha 19 ¢.M.B.
release  kkk ;ocBo00auTH KaHain KKk
terminate 1 ;BBIYECTD | M3 JIMHBI MPOrOHA

otk savevalue ot+,1 ;3adukcupoBaTh NOTEPIO TPAH3AKTA
terminate 1 ;BBIYECTD | U3 IJIMHBI IPOTOHA

Puc. 6. Moayns 6. Mozenb 1Byx¢a3HOi CUCTEMBI C IOTEPSIMHU.



Otkpoiite nporpammy Moayns 6 u 3anmyctute e€. Omnpenenure CTeneHb 3arpy3Ku
KaXJ0TO KaHAJIA U JIOJII0 OTEPSHHBIX TPAH3AKTOB.

N3meHute mnporpaMMmy Tak, 4YTOObI HMeNach BO3MOXKHOCTH ONPEACNSITH YHUCIO
MOTEPSHHBIX TPAH3aKTOB B KAXK/IOM KaHaJe.

IpakTuyeckoe 3anstue Ne 7.

JlobaBiieHue 2-10 MOTOKA, BXOASALEr0 cpasy BO 2-10 a3y (BO BTOPOHl KaHa).

Jonumute k mporpamme Moayns 6 (B Hauase) onepaTopbl FeHepaluy 2-ro NoToka u
0e3yCI0BHOTO Mepexoaa Bo 2-10 ¢a3y 00CTyKUBaHUS.

generate 25,20 ;reHepaiusi BTOPOro noToka
transfer ,vtor ;6e3yciOBHBIH MEpexo/
generate 20,20 ;reneparusi TpaH3aKTOB (ITAKETOB)
gate nu  rrr,otk ;xanan rrr ceo6oeH?
seize  rrr ;3amgTh kaHai ¢ umeneM kkk
advance 29,20 ;3ageprkaTh TPAH3aKT B KaHAJIC
release rrr ;ocBobOomuts KaHan kkk

vtor gate nu kkk,otk ;kaman kkkcoGoien?
seize  kkk ;3amsTe kaman ¢ umenem Kkk
advance 19,15 ;3aaeprxaTh TpaH3aKT B KaHAJIC
release kkk ;ocBoOomuts kanam Kkk

terminate 1 ;BBIYECTH | U3 JIMHBI IPOroHA
otk savevalue ot+,1 ;3adukcHpoBaTh MOTEPIO TPAH3aKTa
terminate 1 ;BBIYECTh | M3 JJIMHBI POrOHA

Puc. 7. Monayns 7. Jlo6aBiieHre 2-r0 IOTOKA, BXOJSIIETO cpasy Bo 2-10 a3y

[TpousBenute mporon Moayist 7 u B otuéte (Report) B camom Hauvasne (MaccuB ¢
HazBannem LABEL) no nanapiM kostonku ENTRY COUNT npocneauTe 3a IBHKESHUSIMHI
TPaAH3aKTOB IO OJIOKaM MPOTPaMMBbI. Y CTAHOBUTE M OOBSICHUTE MECTOHAXOXKICHNE BCEX
TPaH3aKTOB, BBIJAHHBIX ABYMs oneparopamu generate. Onpenenute B kako (aze
00CITyKMBaHUS BEPOATHOCTH MOTEPU TPAH3AKTOB BHIIIEC U N3MEHUTE BXOIHBIC TTApaMEeTPhI
Mozenu ((hakTopsl) Tak, YTOObI COOTHOILIEHHWE OTKIMKOB M3MEHWIIOCH HAa 00paTHOE.

IpakTuyeckoe 3ansTue Ne 8.
Mopeab cucreMsl ¢ 3-s1 pa3HONPHOPUTETHBIMH OYepeIsiMU TPAH3AKTOB.
Otkporite nporpammy Moayns 8.

sss  function rml,d3  ;pyHKOMA CrydaliHOTO pacmpeaesiCHUs IPUOPHUTE
.5,1/.8,2/1,5 ToB ¢ Bep. 0.5,0.3m 0.2
och  function pr,d3 ;YHKIHSI pacipeIesIeHUs JUTMH oYepeieH 10 TIpH
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1,30/2,15/5,7 OpHUTETaM
generate 20,20 ;TEHepalusl TPaH3aKTOB ¢ UHTepBasioM 20 €.M.B.
priority  fn$sss ;BBIOOP HOMEpa MPHUOPHUTETA
assign ocher,pr ;npucBOCHME HMEHU OYepeIr HOMEpa MPUOPUTETA
test L Q*ocher,fn$och,met ;ects cBOOOIHBIE MecTa B 0uepean?
queue pr ;Jla. YCTaHOBUTB TPAH3aKT B OUEPEb C UMEHEM
1,2 viu 5
seize kkk ;3aHATH KaHai ¢ uMeHeM KKK
depart pr ;YUTHU U3 o4uepenu
advance 19,10 ;3aJIepKaTh TPAH3aKT B KaHalle Ha 19 e.M.B.
release kkk ;ocBoOOaUTE KaHain KKk
terminate 1 ;BBIYECTH | U3 JIJIMHBI POTOHA
met savevalue otk+,1 ;3a(PMKCUPOBATh OTKA3 B MepeMeHHoi 0tk
terminate 1

Puc. 8. Moayne 8. Moaenb cucTeEMBI € 3-1 OYepEAsIMU TPAH3aKTOB.

Oco0OEHHOCTBIO TaHHOM TPOrpaMMBbI SBJISIETCS] UCIIOJIb30BAHUE B onieparopax queue u
depart B kauecTBe UMEHH OdYepean HoMepa mpuopurera (Pr). 3To gaeT BO3MOXKHOCTb
UCITIOJIb30BaTh OJJHU U TE K€ ONEpaTophl ISl TPAaH3aKTOB JKOO0ro MmpuopureTa. B 1anHOM
cilydae UMeHaMu ouepenu OyayT uudpsl 1, 2 wnm 5.

JInst 3TOrOo UCTOJIb3yeTcsl oreparop assign, KOTOPBI MOKET BOIIEANIEMY B HETO
TPaH3aKTy OIPENEIUTh HMs MapaMeTpa W IPUCBOUTH ASTOMY IapaMeTpy 3aJaHHOE
3HaueHWe. B gaHHOM ciydae mapameTrpy ¢ MMeHeM OCher mpucBamBaeTcst 4YMCIIOBOE
3HaueHue 1no Homepy npuoputeta (1, 2 wim 5). B nanpHelimem 3ToT mapamerp Oynaer
UCITIOJIb30BATHCS KaK UMs odepeu B orneparope test L.

Omnepatop test L cpaBHuBaeT Ha “MeHbIIE” TEKYIIYIO JJIUHY OYepe/lr M0l HOMEPOM
npuoputera (Q*ocher), xpansiierocs B mapamerpe TpaH3akTa OCher, ¢ 4ucioM MecT B
NPUOPUTETHBIX OYEPEISIX, ONpPeAcIsieMbIX (DYHKITUEH ¢ IMeHeM OCh.

[IpousBeaure nporon Mopayinsa 8 W NPOAHATU3UPYWUTE OTYET B 4YaCTU OYEPENEH C
uMmeHamu 1,2 u 5. M3menute ummHbl ovepenei B QyHKIMH ¢ UMeHeM OCh, Tpou3BenuTe
IPOTOH U OOBSICHUTE U3MEHEHHUS B OTUETE.

N3menute nporpaMmmy Mopaynb 8 Tak, 4TOObl OHA UMUTHPOBaJIa MHOTOKAHAIBHYIO
cucteMy. CHUMHUTE 3aBUCHUMOCTH CpPEIHEH IJINTENbHOCTH OXUAaHUS Toxi (3HauUeHue
AVE.TIME B REPORT) u cpenneii mmnsl odepeaun Do, (3mauenne AVE.CONT B
REPORT) ot umcia KaHAIOB MO KaKAOW Kareropuu. Eciau 3HaueHUS OTKIUKOB Toxi M
Dosi  Hcue3aromie Majibl, U3MEHUTE MapaMeTpbl CUCTEMbl TaK, YTOOBI HCCIeIyeMble
3aBHCHUMOCTH OKa3aJUCh HauboJsee HarJIsaJHbIMU.

IIpakTn4ueckoe 3ansaTue Ne 9.

Peanuzanus IKCNOHEHIIHAIHLHOTO pacnpeeaeHust AJIUTEJTbHOCTH
00CJIy:>KHBAHUS H IIyaCCOHOBCKOI0 BXOJSIEr0 MOTOKA.

Otkpoiite mporpammy Monayns 9 (puc. 9). B omeparope generate TpaH3aKTbl
TEeHEpUPYIOTCS 4Yepe3 HKCIOHEHIMAIBbHO paclpeei€HHble HMHTEpPBAIbl CO CPEIHUM
3HAaYCHHWEM, PaBHbIM 2 ¢.M.B. B omepatope advance TpaH3akThl 3aJCpKUBAIOTCS B
CpEIIHEM Ha 3 €.M.B.



tab table m1,0,0.2,100

eks fvariable -log((1+rn8)/1000)
generate (2#v3eks)
advance (3#v$eks)
tabulate tab
terminate 1

Puc. 9. PGaJII/ISaHI/IH OKCIIOHCHIIUAJIBHOT'O pacinpcaciaCHus JINTCIIBHOCTH
06CJIy}KI/IBaHI/I$I N ITYaCCOHOBCKOI'O BXOJAICTO ITOTOKA.

Omnepang M1 B omeparope table snsercs CYA, ompeaenstomuyM BpeMs >KU3HU
Tpan3zakrta. Onepanasl B, C u D onpenensroT popmaT rucTorpaMMbl IO OCH aOCIIHCC.

B omepatope fvariable martumk cimydaiiHbix Wmcen N8 mpu KakJIoM OOpaIlicHHH
BBIOMpaeT ciydaiHoe Ieioe 4uciao B auamnazone oT 0 mo 999. Jlenenuwem Ha 1000 >TH
qrcia nepeHocstes B quamna3od ot 0 1o 0.999. Uroosr u3bdexars 1090 k 8 npubdasiseTcs
1 1 OKOHYATENbHO MWAIa30H 4Yucen Uil jgorapudmupoBaHus ycraHaBiauBaercs ot 0.001
1o 1.

IpakTuueckoe 3anstue Ne 10.

N3y4eHnune cTaHAAPTHBIX YMCJIOBBIX aTPUOYTOB.

O3HAaKOMUTBCS HA KOHKPETHBIX MPUMEPaX ¢ OCHOBHBIMU 3JIEMEHTAMH CTaHIAPTHOIO
OTYEeTa U CIOCO0aMU UCIOJIb30BAHUS CTAHAAPTHBIX YUCIOBBIX aTpuOyToB (CHA).

PaccmoTpers MOJ1€J1b MHOTOKAHAJIBHOM CHCTEMBI C OTPAHUYEHHON OYEPEIBIO.

vpot fvariable N$met/N$fin
kan storage 10
eks fvariable -log{(1+rn1)/1000}
generate 10,v$eks
test | Q*och,7,met
queue och
enter kan
depart och
advance 11,v$eks
leave kan
transfer fin
met savevalue  otk+1
fin test e tgl,1 final

savevalue  verp,v3vpot



10
final terminate 1
Puc. 10. 3yuenue craHgapTHBIX YHCIOBBIX aTPHOYTOB.

[IpousBecTy 3amyCcK MOJEIHN U BBIIMCATH B TETPAAb COIECPKUMOE CTAaHIAPTHOTO
0TUéTa aHAJIOTUIHO MPUBEIEHHBIM HIDKE (PparMeHTaM.

O0BbsacHUTE 3a(h)UKCUPOBAHHOE B OTUYETE YUCIIO TPAH3AKTOB, OCTYIHUBIINUX B
kaxapiid 0710k (ENTRY COUNT), u 4nciio TpaH3aKTOB, MPUCYTCTBYIOIINX B
HEKOTOPBIX 0JI0OKaX Ha MOMEHT OKOHYaHUd nporoHa (CURRENT) .

LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT

1 GENERATE 100010 O

2 TEST 100010 O

3 QUEUE 85887 5

4 ENTER 85882 1

5 DEPART 85881 O

6 ADVANCE 85881 4

7 LEAVE 85877 0

8 TRANSFER 85877 O

MET 9 SAVEVALUE 14123 O
FIN 10 TEST 100000 O
11 SAVEVALUE 1 0

0

FINAL 12 TERMINATE 100000
OOBbsicHUTE cojiepikaHne 0TYETa B yacTu ouepeau ¢ umeHem OCH:

QUEUE MAX CONT. ENTRY ENTRY (0) AVE.CONT. AVE.TIME
OCH 7 6 85887 16103 3.357 7.821

OOBsicCHUTE COJepKaHNE OTYETA B HACTU MHOTOKAHAJIBHOTO ycTpoiicTBa ¢ uMeHneM KAN:

STORAGE CAP. MIN. MAX. ENTRIES AVL. AVE.C. UTIL.
KAN 5 0 5 85882 1 4.696 0.939

OObsicHuTE cofiepkanne oT4éTa B yactu nepemeHHsix ¢ umeHamu OTK u VTRP:

SAVEVALUE RETRY VALUE
OTK 0 14123.000
VERP 0 0.141

B maHHOM ITpOrpaMMHOM MOJYJIE UCTIOIh30BAHKI CICIYIONINE CTAaHIAPTHHIE YUCIOBBIC
aTpuOyTHI:
a) CUYA - Q*och — o3HauaeT 4nciIo TPaH3aKTOB, CTOSIIKX B 0Yepeau ¢ nMeHeM och.
b) CUA - N$met — cyerurk Bx070B B onieparop ¢ umeneM met. [Tepemennas vpot
TIOJICUMTHIBAET BEPOSITHOCTh TIOTEPh, KAK OTHOIIICHUE YKCIIa TPAH3AKTOB,
nporieamx yepe3 oneparop ¢ metkoit met (CHA - N$met) k obmemy uuciy
tpan3aktoB (CUA - N$fin).
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c) CYA - tgl — conepxumoe cu€Tunka 3aBepuieHus. B manHOM nporpamme
NOJICYET NEPEMEHHOM VPOt MPOU3BOAUTCS HE MPU BCEX TPAH3AKTAX, a B LEJISAX
HPKOHOMHUH BPEMEHH, TOJIBKO IIPH MPOXOAE MOCIEAHETO TPAH3AKTA, T.€. TOJIBKO
Toraa, korga tgl=1.

d) CUYA - rnl...rn8 — ciryuaiinbie uncia B uateppaie 0....... 0,999999, ucnonp3yembie
KaK apryMeHThl QyHKIUH, HAIpUMED, AJIs ONpeAesICHUsI HoMepa y3Jia OTIPaBUTENs
(cwm. mp. 3ansatue Ne 5). Bo Bcex ocTanbHbIX ciydasx INnl...rn8 — ciyvaitHeie yucna
B uHTepBaiie 0...999. B nanHoil mporpamme 1 ucnosb3yeTcs AJisd OnpeaeaeHus
NEePEMEHHOM ¢ IJIaBalOIEel 3ansaToM, pacpeIeIEHHON M0 AKCIIOHEHITUATLHOMY
3akony. Takoe pacnpeneienue gaet Gpyukuus —log(rn1/1000). B mporpamme
ucnoan3yercs yukmus -log{(1+rn1)/1000}.

e) CUA - ml — BpeMs KM3HH TpaH3aKTa. Y J0OHO UCIOIb30BaTh IJIs1 (POPMUPOBAHUS
Ta0JIMIIBI pacipeiesICHUs] BpeMEHU 00CTyKUBaHUSI.

[Tonneiii cniucok CHA npusenén B [Ipunoxenun 2.

IpakTuyeckoe 3ansitue Ne 11,
CocTaBuTDH NMPOU3BOJbHYI0 KOMIO3UMIHIO ¢ HCHOJbB30BAHHEM Han00JbIIEero
YUCJIa YCBOCHHBIX IPOrpaMMHBIX 3JIEMECHTOB.

IHpunoxkenune 1.

Kparkue cBeleHUS U3 TEOpUU

B marematnueckux mogensx (MM) clIOXKHBIX OOBEKTOB, MPECTABICHHBIX B BHUJIEC
cucteM wmaccoBoro oOcmyxkuBanusi (CMO), burypupyoT cpeactBa O0OCITyKHBaHUSA,
Ha3bIBaeMble ooOcayucusarowumu annapamamu {OA), W 00CIyXKUBaeMble 3asBKH,
Ha3bIBacMble mpanzaxmamu. Taxk, B MOE€TU NPOU3BOACTBEHHON TUHUN OA 0TOOpaxaroT
paboune MecTa, a TpaH3aKThl - TMOCTyHarolue Ha 00padOTKy [eTaid, MaTepuabl,
WHCTPYMEHT.

Cocrossnue CMO xapakrtepusyercst coctossHusiMu OA, TpaH3aKTOB M Oudepenei K
OA.

Coctosinne OA omuchIBaeTCs JBOMYHOW MEPEMEHHOH, KOTOpas MOXKET NMPUHHUMATH
3HaueHus "3aHAT' wiu  ""cBoOonaeH". IlepeMeHHas, XapakTepu3yIoIllas COCTOSHUE
TpaH3aKTa, MOXET HMEeThb 3HaueHus "oOchyxuBanus" win "oxuganus". CocrosiHue
ouepesid XapaKTepu3yeTcs: KOTMUECTBOM HAaXOISAIINXCS B HEH TPAH3aKTOB.

HUmumayuonnaa modens CMO mnpencraBisger coOOW alropuT™, OTpaXKaroIIUN
noBenenne CMO, T.e. orpaxaronmi usMmeHeHus cocrosiHuss CMO Bo BpeMeHH Mpu
3aIaHHBIX TOTOKAX 3asBOK, MOCTYMAOMIMX HA BXOJbI CHCTeMbI. [lapameTpbl BXOIHBIX
MOTOKOB 3asBOK - BHemIHUE napameTpbl CMO. BrixoaHbpIMU TapamMeTpaMu SIBISIOTCS
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BEJINYMHBI, XapaKTEPU3YyIOIIME CBOWCTBA  CUCTEMBI -  KAauyecTBO €€
(GYHKIITMOHUPOBAHMS.

[Ipumepsl BBIXOJHBIX TAPAMETPOB:

- npoussooumenvhocmvy CMO - cpeHee 4ncio 3asiBOK, 0OCITYKUBA€MbIX B €IUHUILY
BPEMEHU;

- K0aghuyuenmol 3a2py3Ku 000py006aHus - OTHOILICHUE BPEMEHU OOCTYXKUBaHUS K
obmemy BpemeHHu B KaxaoMm OA;

- cpeonee 8pemsi 00CTYHCUBAHUSL OOHOU 3ASBKU.

OcHoBHoe cBoricTBO OA, yuntsiBaeMoe B Mojienu CMO, - 3To 3aTpaThl BpEMEHH Ha
oOcnmy>kUBaHUE, TMOATOMY BHYTpEHHUMH Tnapamerpamu B wmozaenu CMO sBistorcs
BEIMYMHBI, XapakTepusywiiue 3To cBoMcTBO OA. OObBIYHO BpeMs 0O0CIIyKHUBaHUS
paccMaTpuBaeTCs KakK ClydailHas BEJIMYMHA U B KA4eCTBE BHYTPEHHUX IapaMETPOB
GUrypupyroT nmapaMmeTpsl 3aKOHOB paclpeieIeHUs] ITOU BETUYHHBI.

NmuTtanmonHoe MoAenupoBaHue MO3BoJsieT uccaenoBatb CMO mpu pasnuuHbIX
TUIAaX BXOAHBIX IMOTOKOB W HMHTEHCHUBHOCTSX NOCTYIUIEHUS 3asBOK Ha BXOJbl, IpHU
Bapuanusax mnapamerpoB OA, Npu pa3IuyHbIX JUCHUIUIMHAX OOCIYKMBaHUS 3asBOK.
Jucyunauna oocaysycueanusn - NPaBUiio, Mo KOTOPOMY 3asBKM IMOCTYIAIOT U3 ouepeaci
Ha oOciyxuBaHue. BenuumHa, XapakTepusymollas TMpaBO Ha TEPBOOUEPETHOE
00ciykuBaHue, Ha3bIBaeTCs npuopumemom. B monensx CMO 3asiBKu, IPUXOISIINE Ha
Bx0J 3aHsATOro OA, o0pa3yroT ouepe, OTAEIbHbIE )i 3asIBOK KaXKJI0T0 MPUOPUTETA.

ITpu ocBoOoxaeHun OA Ha oOcioyXUMBaHWE NPUHUMAETCS 3asiBKa M3 HEIyCTOU
ouepenu ¢ HauOoJiee BBICOKUM IPUOPUTETOM.

OcnoBHoit Tun OA — ycrpoiictBa. VMEHHO B HUX MpPOUCXOAUT 00pabOTKa
TpaH3akTOB ¢ 3aTparamu BpeMeHH. K OA OTHOCATCS Takke Hakonumenu (namamu),
oToOpakarIlue CpeJCTBa XpaHEHUs oOpadaThIBaeMbIX JeTajeldl B IMPOM3BOJACTBEHHBIX
JUHUSX WM 00pabaThiBa€MbIX [AHHBIX B BBIYMCIHMTENBHBIX cHCTeMax. Hakomurenu
XapaKTEPU3YIOTCS HE BpEMEHAMU OOCIYXKUBAaHUS 3asBOK, & €MKOCTbIO — MaKCHMAaJIbHO
BO3MOYKHBIM KOJIMYECTBOM OJTHOBPEMEHHO HaXOSUINXCS B HAKOITUTEINE 3asBOK.

K snementam mmurannoHHbIx Mozaeneit CMO kpome OA OTHOCAT TakXke y3Jbl U
ucmounuxu 3aaeok. Cssizu OA Mexay coOoll peanusyroT )3isl, T.€. XapaKTepU3YIOT
npaBuia, MO KOTOPBIM 3asBKUA HAMNpaBlIAOTCA K Tomy win uHOMy OA. [lns onucanus
mozened CMO npu ux wuccienoBanun Ha OBM pa3paboTaHbl clielUaibHbIE SI3bIKU
UMUTALMOHHOTO MoienupoBanus. CyleCTBYIOT o0ueyeegvle A3blKu, OPUEHTUPOBAHHbBIE
Ha onucaHue mupokoro kinacca CMO B nmpeaMeTHBIX 00NaCTAX, U CHeyuaiu3upos8anHvle
A3bIKU, TPEIHA3HAYCHHBIC JUISI aHAJIM3a CHUCTEM OIpeAesieHHOro Ttumna. Ilpumepom
OOIIIeIIeNIEBbIX SI3BIKOB CIY>KUT IIUPOKO pachpocTpaHeHHbId si3bik OPS58, mpumepom
CIICIIMATM3UPOBAHHOTO SA3bIKa — 361K GPSS.

OcHOBHbIE MpaBuJIa U oneparopsl a3bika GPSS.

Jlns oncaHMs UMHTAIMOHHON Mozenu Ha si3bike GPSS mose3Ho mpencraBuTh e B
BUJIC CXEMbI, HA KOTOpO oToOpakaroTcsi snemeHThl CMO - ycTpoiicTBa, HAKOMUTEH,
y37b1 ¥ ucTouHukH. Onrcanue Ha s3bike GPSS ecTh cOBOKYITHOCTH omnepatopoB (OJ0KOB),
XapaKTEPHU3YIOMINX MPOIECChl 00pabOTKM 3asBOK. MMeEroTcs omeparopsl © IS
OTOOpaXCHHSI BOSHUKHOBEHUS 3asABOK, 3aJepKKH MX B OA, 3aHATHS MMaMATH, BbIXOAa U3
CMO, u3MeHeHUs TapaMeTpoOB 3asBOK (HaIpuMep, MPUOPHUTETOB), BHIBOJA Ha IeYaTh
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HAaKOIUIEHHOU uHbOpMaIU, XapaKTEepU3YyIOIeH 3arpy3Ky YCTpPOMCTB,
3aI0JIHEHHOCTb OY€pEeIeH U T.II.

Kaxxnplii TpaH3aKT, MPUCYTCTBYIOIINM B MOJEIH, MOXKET UMETh 10 12 mapameTpos.
CylIecTBYIOT OMepaTopbl, C MOMOIIbI0 KOTOPBIX MOXXHO H3MEHSTHh 3HAYCHHS JIHOOBIX
[IapaMEeTPOB TPAH3aKTOB, W ONEPATOPBI, XAPAKTEP MCHOJHEHUS KOTOPBIX 3aBUCHT OT
3HAYEHUH TOTr0 WM MHOTO MapaMeTpa o0CIy>)KHBaeMOTro TPaH3aKTa.

lMymu npodsuxeHus 3as80k mexdy OA omobpaxaromcs
riocriedogamersibHOCMbIO Orepamopos8 8 ornucaHuu Mooesnu Ha s3bike GPSS
crieyuanbHbIMU oriepamopamu riepedayu yrnpassrneHus (nepexoda). [ns
MoOernupoeaHus ucronb3yemcsi cobbimutiHblti memod. CobrirodeHue rpasuribHoU
gpeMeHHoU nocnedosamesisHocmu umumauuu cobbimuti 8 CMO
obecrneqyusaemcs uHmepripemamopom GPSS — npozpamMmHol cucmemod,
peanusyruwud ansopummsl UMUMAayUOHHO20 MOOeIUPO8aHUS.

Crpykrypa oneparopos CPS8

B 3amnucu orneparopa BeIICISIIOT TPH YaCTH: METKY, Ha3BaHUE, T10JI€ IEPEMEHHBIX.
[Ipumep omepaTopa:
L1 GENERATE 30,5 ; [lepBblil cerMeHT MO

2.6 8 18 .19, 70
<METKa><Ha3BaHHEC> <II0JIC ICPCMCHHBLIX> <KOMMCHTapHuu-

B nosne nepeMeHHbBIX BBIIETSAIOT HOONOAA, PA3JEiseMble MPU 3aMUCH 3aNSATHIMU U
CIyXaIlue Uisl yKa3aHusl YKCell, CTaHJapTHBIX YUCIOoBbIX aTpuOyToB (CYA), cMMBOJIOB,
0003HAYaAIOIIKUX METKH, UICHTU(PUKATOPOB, yKa3aTelel pa3sHOBUAHOCTEW OINMEpaTOpOB U
T.n. Ilogmonst MoryT ObITh TyCTHIMU. BO3MOXHa 3amuch KOMMeHmapus T10cie
MOCJIEIHETO HEITyCTOr o MOJIsl uepe3 mpooer.

CranaapTHbIE YUCIIOBBIE aTPUOYTHI CIIYKAT Ui COKPAILIEHHOTO YKa3aHUsI pa3IuYHbIX
BEJIMYMH, GUTYPUPYIOIIUX B MOJEIH.

[Tpumepsr CHA: K126 - koHcTanTa, paBHas 126; V2 - nepemennas N 2; (Q4 - nnuHa
ouepenn N 4; X5 - xpanumas BenumunHa N 5; FN7 - dyakuus N 7; P4 — 3nHauenwue
napametpa N 4 tpan3akta; *6 - cogepxkumoe nmapamerpa N 6 Tpanzakra; S*3 (umm FN*3 -
namMaTh (Mau QyHKIMs), onpeiesieHHas B mapametrpe N 3 TpaH3akTa.

OcHoBHbIe onepaTopsl sA3bika GPSS

OcHoBHbIe oriepaTopsl si3bika GPSS npuBeneHbl B PUI0KEHUH 3 U ONTUCaHBI HHXKE B
BU/JIE TPUMEPOB C KOHKPETHBIMU 3HAYEHUSAMHM MOJIOJIEN B M0JI€ EPEMEHHBIX.

GENERATE 12,4,50, 5,1 - renepauus TpaH3aKTOB, UHTEPBAJIbI BPEMEHH MEKIY
MOSIBJICHUSIMU TPAH3aKTOB paclpeiesieHbl pABHOMEPHO B aAuanasone [ 12-4,12+4], nepsbiii
TpaH3aKT TMOSBUTCA C 3aaep>Kkol B 50 eauHUIl MOJEIBHOTO BpPEMEHH, BCEro Oyner
CO3/J1aHO 5 TPaH3aKTOB, IPUOPUTET TPAH3AKTOB PABEH E€IUHUILIE.
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GENERATE 12,4,50,,1 - To ke, HO KOJHWYECTBO T€HEPUPYEMBIX TPAH3AKTOB HE
OTPaHUYEHO.

GENERATE 6, FN$FFF,50,5,1 - T0 e, HO WHTEpPBal BPEMCHH MEKIY
MOSIBJICHUSIMA TPAH3aKTOB €CTh Ilejas YacTh NPOU3BEICHUS YHCIIa 6 Ha 3HAYCHUC
bynakuun FFF.

FFF FUNCTION RN1,C4
0,0/0.1,0.8/0.5,1.6/1.0,1.9 - omucanue ¢yuknuu FFF, ee aprymenToMm sBisercs
cirydaiiHas BennurHa (Ha 9TO yKaseiBaeT 3Hauenrne RN1), paBHOMEpHO pacrpeieicHHas B

nuanasone [0,1], dbyHkuMs sBisieTcss HenmpepbhlBHOW 4yucioBoi (ykazarenb C), 3a1aHHOU
tabauyHo yeThipbMs Toukamu: (0;0), (0.1; 0.8), (0.5,1.6), (1.0; 1.9).

FFF FUNCTION *2,D4

0,12/1,9/2,8/3,6 - To ke, HO apryMEHTOM SBJISIETCS 3HAYCHHE BTOPOrO IapamMeTpa
TpaH3aKTa, JAJII KOTOPOTO BBIYHCISAETCS 3HAUEHUE AUCKPETHOW BenuumHbl (D) uncnoBoi
¢yukunn FFF, 3amaHHON TaONMM4YHO YETHIPHMS Y3JOBBIMM TOYKAMH. OJTO TEKYILEe
3HaYEHHE OKPYTIISIETCS 10 OMKaiIero OOJIbIIeTo 3HAUCHUS apTyMEHTa B Y3JI0BOM TOYKE.

SEIZE PLOT - 3ansarue ycrporictBa PLOT npuxonsiiyumM Ha ero BXoj
TpaH3aKTOM; €CIIM YCTPOMCTBO 3aHATO, TO TPAH3AKT 38/IEPKUBAETCA B OUEPEIU K STOMY
YCTPOMCTBY.

RELEASE PLOT - ocBob6oxnenue ycrpoiictBa PLOT o0cimyKeHHbIM TPaH3aKTOM.
ENTER MEM,12 - 3anstue Tpan3akToM 12 eauHUI] eMKOCTH B HakonuTeae MEM.

LEAVE MEM*2 - ocBoOoxaenne K equuni namsati B Hakonureile MEM, raoe K-
3HAYEHHE 2-TO MapaMeTpa TPaH3aKTa.

STR STORAGE 4096 - ormucanue makorureias STR emkoctero 4096 enquuuil.

TERMINATE 3 - ynanenue TpaH3akTa M3 CHUCTEMbI, MPU OTOM COJCPKUMOE
UTOTOBOTO CUETYMKA YMEHBIIIACTCS Ha 3 €IMHUIIBI, MOJCIHUPOBAHNUE 3aKAaHYMBACTCS, €CIIU
COJICPKUMOE CUCTUYMKA CTAHET PaBHBIM HJIM MEHBIIIE HYJIS.

ADVANCE A,B - 3amepxka TpaH3akTa Ha BpeMs, ONpPENEIIEMOE COACPKUMBIM
rojie A u B, CMBICIT BeJIMYMH, 3aIIMCBIBAEMBIX B OTHX ITOJIIOJISAX, TAKOH K€, KaK M B OJIOKE

GENERATE.

SPLIT 3,LLL,6 - xonmupoBaHue TpaH3aKTOB. B JaHHOM ciyyae cO34al0TCsl TpH
KOIMM MCXOJHOTO TpaH3akTa. VICXOMHBIM TpaH3aKT HampaBiseTcs B CIACAYIOIIUN IO
nopsiAKy OJIOK, a CO3/laHHble KOMUU - B 0ok ¢ Metkoit LLL. Ilpu sTom mapamerp 6
OCHOBHOTO TpaH3aKTa YBEJIMYMBACTCA HA €AWHUIy, a TPAH3AKTOB-KONMWH - Ha 2, 3, 4
COOTBETCTBEHHO.
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ASSEMBLE 5 - oOwveaunenue Tpan3aktoB. llepBbiii u3 Bomenmmx B OJOK
TPaH3aKTOB NPOAODKUT JBMKEHHE B CHCTEME IOCJE€ TOT0, Kak B OJOK MPUIYT ele
YeThIpe TPaH3aKTa.

ASSIGN 2, NAP - uzMeHeHnue napaMeTpoB TPaH3aKTOB, B IAaHHOM CIlIydae BTOPOIi
napameTp TpaH3akTa nmoxydut 3Hauenue NAP.

ASSIGN 3+,V4 - usMmeHuTcs 3HaAUEHUE TPETHEro MapaMeTpa TpaH3aKTa - K HEMY
npubaBuTCs 3HaUeHHE V4,

TRANSFER ,MET - Ge3ycnoBHas Mepejada ymnpaBieHHUs OMNEpaTopy C METKOM
(Homepom) MET.

TRANSFER ,BOTH,LAB1,UNN - mepexon k omepatopy ¢ metkoii LABI1. Eciu
OH HEBO3MOXeH, TO K omnepaTopy ¢ metkoid UNN, eciau v OH HEBO3MOXKEH, TO TPAH3aKT
3aJIep>KUBAETCS JI0 CIEAYIOIMIEr0 MOMEHTA JUCKPETHOTO MOJIEIEHOTO BPEMEHHU, B KOTOPBIM
MOBTOPSAIOTCS YKa3aHHbIE TOMBITKH IEPEX0/Ia.

TRANSFER 4,AAA,LAB - TpanzakT c BepoaTHOCThIO 0.4 mepexoauT K
onepatopy ¢ meTkoil LAB u ¢ BepostHOCTBIO 0.6 K onepaTopy ¢ MeTkoil AAA.

TRANSFER PICK,STK7,STK21 - paBHOBEpOSITHBIM MEpexoJ] K orepaTopaMm C
Homepamu STK7, STK7+1, STK7+2,..., STK21.

TRANSFER FN,AAA5 - nepexoa K omneparopy, MeTKa KOTOPOTO paBHA CyMMeE
3HaueHusd pyHkuu AAA u ducna 5.

TRANSFER P,4,41 - mepexom K olepaTtopy, METKa KOTOPOTO paBHAa CyMME
3HaueHus napamerpa N 4 Tpan3zakta u uncina 41.

TRANSFER SBR,PRC,7 - nepexon x onepatopy PRC ¢ 3anuckro B mapametp N 7
TpaH3aKTa METKH JaHHOTO OoIepaTopa.

LOOP 6,MET - opranuzanus mukJja - nepexoj 5 pasz k oneparopy ¢ metkoii MET u
Ha IECTOM pa3 - K CIAEAYIOLIEMY 10 MOPSIAKY ONepaTopy.

TEST E V7,K256,LAB - nepexop 1o yciaoBuio (yCIOBHas mepeaavya yrpaBIeHUs):
B no3uuusx 13-18 3anuceiBaeTcs 3HAK OTHOUIEHHWS, B TMEPBBIX JIBYX IOJIMOISAX OIS
MEPEMEHHBIX 3alUCHIBAIOTCS CPABHUBAEMbIC BEJIMYUHBI, €CJIM YCIOBUE BBITIOIHSAETCS, TO
IepeXo/ia HET, MHA4YE NEePeXo ecTh K oneparopy ¢ MeTkoi LAB. CruMBOJIBI OTHOIIEHUH:
G - 6onbie, L - mensine, E - pano, NE - Hepasno, LE - Mensiie unu pasuo, GE -6ob111e
WiIM paBHO. B nmaHHOM mpuMepe mnepexona Her, eciu V7 = 256, WHaye mepexona K
onepaTopy ¢ Homepom LAB.
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QUEUE SQV - OTepaTop OpraHW3allid OdYepend, JJIMHA OYepeau
SQV yBenuuuBaeTcs Ha €AMHUILY.

DEPART SQV - 1o ke, HO IJIMHA OYepEear YMEHBIASTCS Ha SANHUILY.
PRIORITY 2 - Tpan3akTy npucBauBaeTcs MpHUOPHUTET 2.

TABULATE MAT - B cOOTBETCTBYIOITUI UHTEPBAJ TUCTOrpaMMbl ¢ UMeHeM MAT
J00aBISAETCS €IUHUIIA.

MAT TABLE P3,8,1,5 - omucanne Tabmuipl (ructrorpammbl) MAT,
npeaHa3HauYeHHOW I TaOyJIMpOBaHUS BEIWYWHBI, 3HAYCHHUS KOTOPOH HAXOIATCS B
TpeTheM MapameTpe TpaH3akTa, Bxojsiiero B omneparop TABULATE MAT, Bepxuuii
npeaen JIGBOrO WHTEpBalla THCTOTPAMMbI PaBeH &, MIMPHUHA KaXXIOTO MOCIEAYIOIIETO
WHTEpBaja paBHa 1, BCEro HHTEPBAJIOB 5.

5 VARIABLE X2 - K25 - BBIYHCIUTEIBHBIA OIlepaTop, B JAHHOM Ccllydae H3
XpaHUMOM BeIMUUHBI N 2 BBIYUTAETCS YUCIIO 25 U pe3yIbTaT IPUCBANBACTCS IEPEMEHHON

N 5.

SAVEVALUE 5,*3 - xpanumas BenuurHa N 5 (X5) monyyaeT 3Ha4€HHE TPETHETO
napameTpa TpaH3aKTa.

Hpunoxenue 2

CnucoK CTAaHAAPTHBIX YUCJIOBbIX aTPUOYTOB

Turmbl CumBosymmueck | Jlnanazon Onucanue
O00BEKTOB |0€ WU3MEHEHUS
0003HavYeHue
TpaH3akThl PF +(2%1-1) Texkyliee 3HaueHWEe Iapamerpa
PH +(21%))  |(dopmara F — «cmoBo», H —
PB + (27-1) |«momycnoBo», B — «Gaiit», L —
PL +£(224-1) «TUTaBaIoIasl TOYKa») TpaH3aKTa,
00pabaThIBa€MOr0 B IaHHBIN
MOMEHT
PR 0..127 | Ilpuoputet o0pabaTeIBa€MOT0
TpaH3aKTa
Ml £(23'-1) TpausakTHOE BpeMs
MP [TapameTpuyeckoe  TpaH3aKTHOE
BpeMs




bioxn N 2741 CueT4nK BXOJOB B OJIOK
w 251 CUYeTYMK TEKYHIEro COAEPIKHMOIO
Oy10Ka
[TamsTh F Jlornueckue | CocTostHUE yCTPOUCTBA
| o 0
FR 0... 999 |Koabdumuent wucnosb3zoBaHus (B
C noisix ot 1000)
281 CyeTuuk BXOJI0B
FT 23l 1 CpenHee BpeMs/TpaH3aKT
S 231 Texymiee comepKUMOE MaMITHU
R 31
2°—1 Yucito cBOOOIHBIX €IUHUIL ITAMATH
SR 0...999 |Kosddumuent wucnonb3oBanus (B
nossix ot 1000)
SA
231—1 CpenHee coepKUMOe TTaMsITH
SC 211 CYeTurK BXO/I0B
ST 2% —| Cpennee BpeMs, TPaH3aKT
231—1 MakcumanbHOE COAEPKUMOE
SM naMATu
ITepemen- V +(2%—1) | 3nauenune apudmeTHUecKOit
HBIC MIEPEMEHHOMN
FV 1078... 10" | IlepemeHHBIE ¢ MIaBaroLIeh
3amnsaTon
BV I umm O 3HaueHue OyJIeBCKON IEPEeMEHHOM
DyHKIUN FN +£(231-1) 3navenre QyHKIHUU
Ouepeau Q 231 Texymias aauHa odepenu
QA 231 CpenHss AIMHA 0Yepeau
QM pALS | MakcumanbHas JUINHA OYEPEan
QC A OG111ee YhCII0 IIEMEHTOB B
ogepeau
QZ 2311 YUCIo SIEMEHTOB, HE

3aJiepKaHHbIX B OUepean
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QT 23'-1 Cpennee Bpems npeObIBaHMs
TpaH3aKTa B O4epean
QX 23'-1 CpenHee BpeMs TpaH3aKTa B
ouepeaun 0€3 yueTa HYJIEBBIX BXOJI0B
TalGmuisl TB +(2%-1)  |Cpenmuee 3Ha4eHMEe  apryMeHTa
TC 231 CYeT4nK BXOJIOB B TaOJIHITY
TD 221 Cpennee KBaJlpaTUUYHOE OTKIOHEHHE
apryMeHTa
Martpuiist MX (a, b) +{231-]) |Tekymee comepkaHHe MaTPHI[bI
MH (a, b) +(2%-1)  |(dpopmara X — «cmoBo», H — «imomy-
MB (a, b) +(27-1)  |cnoBoy», B — «baiity, L — «maBato-
ML (a, b) | +(2%*-1) |mas Touka») cTpoka- a, ctonden- b
Sueiiku XF +:(2%-1) |Tekymee conepKaHue  SYEHKH
XH +(2%°-1)  |(popmara F — «cmooy», H — «momy-
XB +(27-1)  |cnoBo», B — «baiit», L — «mnasaro-
XL +(2%4-1)  |mas Touka»)
['pymms G 2151 Yucno 4wieHOB TPYNIbI B TEKYIUN
MOMEHT BPEMEHHU
Crmcok CA 251  |CpenHee 4uCIO DIEMEHTOB B CIIUCKE
TI0JIb30BA- CH 21 TexyIiee 4ucio SJIEMEHTOB B CIIHCKE
TENs CM 251  |MakcuMambHOE YHCIIO DIEMEHTOB
CC 211  |OGImee YHCIIO 3IEMEHTOB B CIUCKE
CT 2L -1  |Cpennee BpeMs IpeObIBaHHS
3JIEMEHTOB B CITUCKE
Cucremusie | RN1...RN8 |0...0,999999 |Cnyuaiinoe uucio, ucmnoyib3yeMmoe
aTpuOyThI KaK apryMeHT (QyHKIHH
0...999 |CnyuaiiHoe yucCIO B IPyTHX
clydasx
Cl 2211  |Tekymuee 3HaY€HHE OTHOCUTEIHLHOTO
BPEMEHH
AC1 281 Tekymee 3HaueHHE aGCOIIOTHOTO
BpEMEHH
TG 221 CopepxaHue C4eTUNKA 3aBEPUICHHSI
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[Tpunoxenue 3

Cnucok 610xk0B GPSS
Onepanus Ornepanibl [Ipume-
A B C D E F G YaHUE
ADVANCE Cpennee Bpems | [Momudukat @»
(3azmeprxatnp) {@} op k,cua j,
pasbpoca cua $
[ K, craj, cra UM
$ums cra*j cua*j
kpome fnj, {3} -
fn$ nmsa fn*j] o0s3are
158105 JIbHBIN
MOAU(PUKATO onepaH
p GyHKIHH hi§
[fn fn$ mms, [1-
fn*j] HeoO0s13a
TEJIbHBI
51
ASSEMBLE Cyerunk
(COeAMHHUTB) COCTMHCHHUS
{@}
ASSIGN Ne mapamerpa | Haznawaemas | N mogudu-
(Ha3HAYUTH) {@} BEITUYMHA [APYIOIICH
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{@} GyHKITIH
[@]
BUFFER
(BO300HOBUTH
IPOCMOTP)
DEPART Nwms ouepenn | Yucno
(MOKUHYTH {ums} €AUHULL
ouepesib) (@]
ENTER Nwmst mHOTO- Yucno
(BoiiTH) KaHaJIbHOTO CAUHUIT
yCTpOiiCTBa [@]
{ums}
GATE Nwmsa Cnenyronui
{ L% JIOTUYECKOTO OJI0K TIpU
L MEePEKITIoYaTeN | HEBBIIOJHEH
(BIIyCTHTB) o 17071
{ums} JIOTUYECKOTO
YCIIOBUS
[rms]
GATE Nwms Onoxka
M ASSEMBLE —//—
JLNM} GATHER wnmun
MATCH
(BITyCTHTB) {ums}
ATE Nwms npubopa — / /_
NI IJ {ums}

(BHyCTI/ITb)
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ATE Nms
f SE, SF NL MHOTOKaHaJIbH —/ /—
SNE, S oro
(BIIyCTHTB) yCTPOMCTBA
{ums}
GATHER Cuerunk
(cobpath) coopku {@}
GENERATE Cpennee Bpems | Moaudukaro | MaTepsan OrpaHuuuTel | YpoBeHb | Yucio Tun
(renepupoBaTh | MHTEpBaa p pa3bpoca CMEIIEHUS b IPUOPUT | TAPAMETPOB | apam
{ums} [k,craj, cra$ | [K,craj, cra$ [k,craj, cra$ |era [k,craj, cra$ | etpoB
UMs, KpOMe | HMs | UM | [k,craj, | mms] [F]
FNJ,FN$ums cra$
| wm UM |
MOIU(DHUKATO
p GyHKIMH
[FNJ,
FN$ums|
LEAVE Nwms Yucno
(BBIATH) MHOTOKaHAJIbH | €TUHUIL
oro [@]
yCTpPOMCTBA
{@}
LINK Nwms nenn Kpurepnii AJbTEpHATHBH
(BBECTH B LI€TIb) | MOJB30BATENS | IPUCOEIUHEH | bl OJIOK
{nmst} usa{LIFOFIF | {ums}
O, PJ}
LOGIC Nwms
{I,R,S} JIOTUYECKOTO
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(BO3/1€HCTBOBATH | MEPEKITIOYATEN
HA JIOTUYECKUN | A
nepeKoyarensp) | {ums}
LOOP Howmep Cnenyrouuii
(opraHuzoBaTh napamMeTpa 0JI0K
IIHKJT) {@} {ums}
MARK Ne mapamerpa
(OTMETHTB) {@}
MATCH Anpec
(CMHXPOHU3HUPOB | COMPSIKEHHOTO
aTh 0JI0Ka
{ums}
MSAVEVACVE | Umsa matputiel | Ne ctpoku Ne cronbia BennunHa, Tun Bo3moxHoc
(coXpaHUTh {ums }[£1] {@} {@} KOTOPYIO MaTpHUIl | Th CHATHS C
3HAYCHUE) cleayer Bl o0cIy>KUBaH
COXPaHUTh [X,HB |wus
{@} wm L]
PREEMPT Nwms npubopa | Bosmoxxknoct | biok B [TapameTpsl
(3axBaTUTH) {ums} b 3aXBaTa M0 | KOTOPBIN 3aXBaYEHHOT
MIPUOPUTETY | TIEPEXOUT O TpaH3aKTa
[PR] 3axBayeHHbI | [@]
TpaH3aKT
[ms ]
PRINT Hwoxuanii Bepxnuii MueMoHnueck | Ykaszarelb
(HameyaTaTh) npeen npeaen oe pa3OMBKH TI0
[rms] [mms] 0003HAYCHHUE | CTPAHHIIAM
snemenTta?) [mr06as

OykBa]
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PRIORITY Hogoe Bo3moxkHOCT
(Ha3HAYHUTH 3HAYCHUE b
MIPUOPHUTET) MIpUOpUTETA BO300HOBJICH
{@} usi

IpoCcMOTpa

[BUFFER]
QUEUE Nwms ouepenu | Yucio
(BcTath B {ums} ¢IMHUII
ouepen) [@]
RELEASE Nms mpubopa
(0cBOOOTUTH) {ums}
RETURN Nms mpubopa
(BepHYTH) {ums}
SAVEUALVE Nms Benmmuuna,
(COXpaHHTD COXpaHsIeMON | KOTOPYIO
3HAYCHHUE) BEITUYNHBI CIeyeT

{ums}[£1] COXPaHUTh

{@}
SEIZE Nms mpubopa
(3aHATH) {ums}
SELECT [TapameTp B Hwxuanit Bepxuauit AnpTepHATH
(B JOTUUYECKOM KOTOPBIN npenein npenen BHBIN BBIXO/I
pexKHuMeE) 3aHocsat Homep | {@} {@} {ums}
{V, NV,I,NI,SE, | onemenra
SNE, SF,SNF, {@}
LR, LS}

(BBIOpaTH)
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SELECT Uccneny
(B pexxumMe max // // —//— €MBII
u min) aTpuodyT
(BBIOpATH) (J1r0601

Cya,

Kpome

MX,MH

)
SELECT Bennuuna Uccneny | AnprepHaTu
(B pexxume /) /) — ) — JUTA EMBIi BHBIN BBIXO/]I
OTHOULIEHUS) CpPaBHEHHS aTpuOyT | {uMms}
(BBIOpaTH) {@}
SPLIT Yucno Cnenyromuii | [Tapametp B Yucno
(pacienuTs) MOTOMKOM OJI0K ISt KOTOPBIi napaMeTpoB

{@} IOTOMKOB 3aHOCST y KaXKJI0TO
{umst} MOPSAIKOBBIA | TOTOMKA
HOMep {@}
{@}
TABVLATE Nwms tabnumer | Becooii
(TaOynupoBatb) | {ums} dakTop
{@}
TERMINATE CdeTyuk uncna
(3aBepIINTH) 3aBepIIeHUN
[@]

TEST ITepBas Bropas Crnenyromuii
{G,GE,E,NE,LE, | Benmuunna BEJIMYMHA OJIOK TIpH
L} {@} {@} HEBBITTOJTHCHH
(mpoBepuTh) Y yCJIIOBUS
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{ums}
TRANSFER Pexxum Bb1OOpa | IlepBblit Bropoii
(B yCIIOBHOM BOTH HCCIIETyeMbl | UCCIIeyeMBbIit
pexume)(repeaa i 610K 0J10K
Th) {ums} {ums}
TRANSFER Pexxum Bb1OOpa | IlepBbIit Btopoii 6510k
(B cratnueckom | {@} 010K {ums}
pexume) {ums }
(mepenatnp)
TRANSFER Pexxum Bb1OOpa | biiok B
(B O€3yCIIOBHOM | HE KOTOPBIN
pexXnme) UCIIONB3YETCSl | IEPEXOIUT
TpaH3aKT
{ums}
UNLINK Nwms nenu biok B Cuertuuk No Apryme | AnpTepHatu
(BBIBECTH U3 MOJIb30BATENS | KOTOPBIN BBIBOIUMBIX napaMmerpa HT BHBIN BBIXO]T
TETIH ) {ums} BXOJISIT TPaH3aKTOB [@] wn HapHOCT | {UMsi}
BeiBeicHHBIEe | {@,all} [BACK] u
TpaH3aKThI {@}

{ums}




