Transparent Architecture - kommyHukauuoHHoe NO ana
NOCTPOEHMUSA pacnpenernieHHbIX CUCTEeM.

OnucaHue K npumepam

Y10 570 Takoe:

1. TA no3BonsieT CTPoOuUTb pacnpeneneHHble CUCTEMbI Ha OCHOBE MoAeNen KIMEHT-cepBep U nsgarternb-
noanncymK, a Takke CUCTEMbl 0OMeHa COOOLLLEHNI HU3KOTO YPOBHS. TA MOXET 3aMEHUTb KITMEHT-CEpPBEPHbIe
TexHonormn CORBA, DCOM n DDS-TexHonoruto nagatenb-noanmnucyuk.

2. TA nocTpoeHa MUCKNIoYNTENBHO Ha HEBNOKNPYIOLLEM PEeXMMe CeTEBOro B3aMMOAENCTBUSA, MO3TOMY He
cTpagaet noasucaHusamu, xapakrepHoimmn ans COM (ga n CORBA) u He TpebyeT oTaenbHbIX TPeaos,
BrnoknpyeMbIX BO BpEMS OXngaHue npuxona AaHHbIX.

3. TA nmeet Tmn npotokona ooMeHa SRPS ansa nokanbHbix cetert 1 SOAP/HTTP - onsa rnobanbHbix. Ha
HM3MYECKOM YPOBHE B JTIOKASbHbIX CETAX BO3MOXHO Mcnosnb3oBaHue npotokonos: UDP multicast, UDP, TCP,
ICMP, Shared Memory. BoamoxeHn obmeH vepes DLL, a B C-Unix Bepcum - yepes SO, Unix Domain Sockets
n MSGQ. MHOXecTBO nogaepXvBaeMbiX NPOTOKONOB MOXET pacLUMPSITLCS.

4. TA - nunoTHbIn npoekT. EcTb 2 BapunanTa: TA ans BlackBox n TA gna C. lNpegnaraetca Bam TA ana C
npotectnpoBaHHas ¢ Linux n Windows. OTHocsLLeecs TOMbKO K Linux cbopke NOMeYeHO KOPUYHEBLIM
usetoM. OTHOCSLWeecsa Tonbko K Windows cOopke NOMEYeHO CUHUM.

5. TA pacnpocTpaHsaeTcs B UCXOOHbIX TEKCTax no nuueHsmm LGPL.

Kak cobpartb:
TA coctouT 13 6ubnmoTekn, cobnpaemon B src 1 NpumMepoB, cobupaembix B app.

Onsa Linux

tar xvzf tal.tgz
cd tal/

make

Ona Windows

PacnakoBaTb tal.zip

VC++ 2010

OTkpbITb tals.sIn na tal\src

Cobpatb bubnuoteky tals.dll
Ckonunposarb tals.dll C:\Windows\
OTkpbITb Winapp.sin 13 tal\app\winapp
Cobpatb npumepbl winapp

BunapHuku nexar B ta\winapp\Release



Kak ¢ aTum pabortaTb:

1. Ana Linux

TA TpebyeT ans pabotbl goctyn kK 6ubnuoTeke libta.so. [na atoro HykHO nponucaTtb NyThb K src (ecnu y Bac B
kaTanore ~/tal/src):

export LD_LIBRARY_PATH=~/tal/src:$ LD_LIBRARY_PATH

3anyckanTe BCe 13 app

Ons Windows
TA Tpebyet ansa pabotebl goctyn k 6ubnuoTeke tals.dll, KoTOpyto HyXHO ckonmMpoBaTb, ckaxkeM, B C:\Windows
unu B winapp.

3anyckavTte Bce U3 winapp

2. Ncnonb3oBaHne TA npeanonaraeT HavasrnbHble CBEAEHMS MO KOHUTYPUPOBAHMIO NOKaSbHbIX CETEN.

Mpumepsbt:
1.Ping Test Tect npoTtokona ICMP

2.Noahs Ark Test Kaxxgon TBapu no nape B 04HOW NOCbIfKe

3.Nodex Test O6meH coobLLeHMI Mexay ToYKkamu

3-A.Nodex Exe Cepeep ObmeHa coobLeHunn

4-u.RPS Unicast Exe CopeHoBaHue no KameHb-HoxHuubl-Bymara, unicast
4-m.RPS Multicast Exe CopesHoBaHue no KameHb-HoxHuubl-Bymara, multicast
5.Srch Mowuck no wabnoHy - Cepeep obmeHa coobLLeHnAMN

5-F.FSrch Mouck B dpanne no wabnony - KnneHT-cepBepHoOe npunoxeHue
5-P.PSrch Mowuck B dpanne no wabnony - mogens Nagatens-MNognucuuk
6.GWeather  O6meH no SOAP/HTTP, Beb-knuneHT 1 Beb-cepBuC

C yBaxeHuem, asTtop MO TA
HaraeB OmuTpuii BuktopoBuy dvdagaev@yahoo.com



1. PingTest - peanusauusa PING, cann pings.c

Mpexge 4eMm ycTaHaBnMBaTb CBA3b MeXAdy KOMMbOTEpaMu, NpoBepum BuauMocTb no cetn Ethernet
yaaneHHblx aboHeHTOB. B npumepe Huxe npeanaraetcs peanu3dauusa npotokona ICMP (onucaHue PING
MOXHO nocmoTpeThb http://www.ping127001.com/pingpage.htm)

Ina nobon 3agaum Ta onpegenseTcs BUpTyanbHas obnactb Buaumoctn Area ¢ MMeHeM "ping” 1 HOMepoMm
1983. Obnacte pasbuta Ha cTaHumm Station, kaxgass M3 KOTOpbIX COCTOUT M3 1-8 kaHanoB nepegayu
Channel, mexay KOTOpbIMU KypcuUpYHOT coobLieHns Message.

KoHdurypupoBaHue ocyulectensietcd 4Yepe3 napametpbl QoS (Quality-of-Service) agos/sqos/cqos,
oTHocsawmecs k Area, Station, Channel.

Ona nuHrosaHusa agpecos 10.0.201.216 10.0.201.206 ¢ gaHHOro komMnbloTEpPa YCTaHaBNMBAKT 3 CTaHUMKU C
IP-agpecamn  127.0.0.1 10.0.201.216 10.0.201.206. Cpean nNpPOTOKONOB MAacKOW YyCTaHaBnMBaeTCs
TA_ENABLE_ICMP. 3710 o3HayaeT, 4TOo uHuMumanusnpyetcsa Tonbko station.channels[0] npotokonom ICMP.
Mepuopa BbIzoBa nporpammbl stationUpdate 3apaetca B “-i interval” B cekyHagax, 1 pas B cekyHay OHa wwnet
coobueHne taSetMessage n npoBepsieT kogbl Bo3BpaTa. [Mocne “-c count” uuknos nevataetca Tabnuua
pe3ynbTaToB.

AHannanpyst ansa 0-kaHana gaHHOW CTaHUMW YMCNO MNepefaHHbIX M MosyYyeHHbIx 6ant complete send rc,
complete_recv_rc, a Takke kogpl owmbok send_errno, recv_errno - nosly4MM pesynbTaT NMHIOBaHus.
MapameTpbl 3anycka: agpeca, cyeTymk count n Bpems umkna. MoxHoO 3agaBaTb U MMEHa XOCTOB B paMKax
BuanmocTtn DNS.

MwmelTe B Buay, 4TO TpeByeTCs NOrMH € NpaBamMn aaMyHUCTpaTopa Ans BO3MOXHOCTU paboTtbl ¢ ICMP u ¢
Raw Sockets BoobOLLe.

Ons Linux cyneptosepom: chown root pings;chmod 777 pings;chmod u+s pings
Ona Windows norvH ¢ npaBamv agMmMHUCTpaTopa

IP-agpeca, pasymeetcs, y Bac gpyrue! 3geck n ganee nogcraBnanTe Bawm agpeca B cTpPOKy 3anycka
KOMMaHaepa.

pings -i 1 -c¢ 3 10.0.220.39 10.0.201.216 10.0.212.121

He Bcerga BO3MOXHO MonyynTb getanusaumio ownbok (n_errs 1 kogpl ownbok). B yactHocTu, ans Windows
He onpegensieTca agpec, AN KOTOPOro MNPULLSIO 3X0 C owubkon recv_errmo=-3 "Destination Host
Unreachable". Ecnn ogHoBpemeHHO nuHryetcs 6onee 1 agpeca, ycraHaBnmBaeTcs ping_set_err ;= _False.
MoxeTe NoaKcnepuMeHTMpoBaTb, yOpaB 3Ty Onuuio.

MMonpobyiTe:

1. cqos.ping_set_err := _True;
MuHryte 1 agpec, XXMBOW N He XNBOW,
MuHrynTte 2 agpeca, 1 >XMBOW U OAVH HE XUBOW.



2. NoahsArkTest - HoeB KoBueB Kak moaenb pa3melieHus
TBapeu 60XMNX pa3HbIX BUAOB B OrpaHU4Y€HHOM NMPOCTpPaHCTBE
cyaHa, noahs_ark.c

[Ba y3ana oGmeHuBalTCA coobuieHus crioxHonm cTpykTypbl NoahsArk. EguHuua obmeHa - STRUCT. B
COCTaB MOryT BXOAWUTb TUMbI:
1 6anT: TaBool, TaOctet, TaChar
2 6anTta: TaShort, TawChar
4 6anta: TaLong, TaFloat
8 6anT: TaLongLong, TaDouble
BnoxeHHble CTPYKTYpbI, Kak pycckasi Tpoika nowagen Troyka
YkasaTenn Ha AuMHamunyeckn obHOBNSEeMble MaccuBbl 3anucen (Hanpumep, troykas) vnm npocTbiX TUMOB
(Hanpumep, olives)
MaccwuBbl 3anucer aTu camu MOTyT coaepxaTtb ykasatenu, Hanpumep, MyString.

OTa cTpyKTypa cepuanuayetcs B 6ydep nepegaun. Ha ysne-npueMHuke MoxeT GbiTb ApYroi nopanok 6ant
1 anropuTM YNaKkoBKW.

WuTepdernicHo aTto npeacTasnset cobon rnobancHele nepemeHHble NoahsArk n rmobanbHble nepeMeHHble
TaTable. MNpu onpegeneHnn Tuna makpoc TA STRUCT() He Tonbko co3gaet NoahsArk, HO U coxpaHseT
cTpokoBoe onucaHune cTpykTypbl B g _NoahsArk. Asbik C He mmeetr RTTI — runtime type information,
Heobxogmmon ang pabotbl TA. MNMoatomy RTTI cosgaetca no nHdopmaumm, cogepxawlencs B g_NoahsArk.
Moatomy TA paboTaeT TONbKo CO CTPYKTypamu, onpegensiembimm Yepe3d TA_ STRUCT().
taParseTORTTI(g_NoahsArk, "Tests.INoahsArk", &g_rtti_NoahsArk, 0);

Mpueaska cTpykTypbl NoahsArk k Tabnuue peanuayetcs B pyHkuum taAttachTable(&table, &g_rtti NoahsArk,
...). Mo RTTI Takke BbIMUCHAAIOTCA KOHTPOSbHbIE CYyMMbl Kaxporo Tuna Message.msg_type,
Message.iface_code. KOHTponbHble CyMMbI NOCbINaoLWLen U NpUHUMaroLLLEe CTOPOH OOIMKHbLI coBnaaaTh!

O6nactb Bugumoctn Area umeeT umsa "NoahsArk" n Homep 69 (Bbitme 6-9). [OBa yana Station
06MeHVBaoTCH COOBLLEHNAMY NO KaHanam, KoTopble MHULManM3npoBaHbI.

[MapameTpbl 3anycka: agpeca u —e npoTokon. BaxHbI napameTp -n HoMep JoMallHen cTaHumm index_host.
Ero HyxHO ycTaHaBnuBaTb 006s3aTenbHO OAHMM M3 cnocoboB: A. OTMETKOWM * nepea agpecoM/mopTom
AomaluHen ctaHuuu; B. Onumen —n index_host.

3arpysute 2 ak3emnnspa noahs_ark Ha ogHom nokanbHom (127.0.0.1) koMnbloTepe CM. HUXe (NepBbli B
OOHOM KOHCONbHOM OKHe — BTopol Bo cTopom). MNepsbit hoahs_ark ycraHoeut UDP Ha 127.0.0.1:7702.
BTtopori kommaHpep yctaHoBut 127.0.0.1:7802. YuuTbiBasi, 4YTO CBA3b MOXET YyCTaHaBnuBaTbCa MO
HECKOJIbKMM NPOTOKONaM OAHOBPEMEHHO, ANns HavyanbHoro agpeca first_addr (no ymonuanuto 7700) 6yayT
yCTaHaBnMBaTbCs NOPThl:

first_addr+1 ansa UDP multicast;

first_addr+2 gna UDP;

first_addr+3 ana TCP.

noahs_ark -e 2 ¥127.0.0.1 127.0.0.1:7800
noahs_ark -e 2 127.0.0.1 ¥*127.0.0.1:7800

OGpaTtuTte BHMMaHWe Ha KoHconu. [1poBepbTe COOTBETCTBME MOCHINAEMON M BblgaBaemMon MHOopMauun.
Ectb nn maccumebl cTpok first', 'the second string'?



MonpobynTe NOMEHATL NPOTOKOJT:

2 - UDP,

4 - TCP, Tonbko cepBep

8 - TCP, TONbKO KNNEHT

12 - TCP knueHT 1 cepaep.

TCP Tak pasgeneH, T.k. yawe Bcero TCP cepBep Tonbko npuHnmaet (accept) coeanHeHus!, a He ULLeT CBA3N
C KNMeHTaMMn Ha CTOPOHE.

[MonpobyinTe 3anycTUTb Ha Pa3HbIX KOMMbIOTEPAX.
He 3abyabTe noactaBnsTe NpaBunbHble Baww IP-agpeca B kKomaHAaHy CTPOKY!
noahs_ark -e 2 ¥10.0.220.39 10.0.201.216
noahs_ark -e 2 10.0.220.39 *10.0.201.216

[MonpobynTe BKNIOYMTL OMNLMIO TPAcCUpoBkM —t 63.
BuTbl Tpaccuposku:

1 - Umkn RUNTIME

2 - Coo06LLeHMs TpacnopTHOro YpoBHS (COKEeTbI U Np.)
4 - CoCcTOsiHME NONMNHIa (€CTb, HET AaHHbIX)

8 - YpoBeHb coo0LeHNi

16 - deTanusaumsa coobLleHni

32 - Bce ownbkm



3. NodexTest - NODEs eXchange - oomeH coobweHnn mexxay N
To4ykamMu, nodex.c

Transparent Architecture paspabartbiBanca n gns Toro, 4TtoObl UCMOMbL30BaTb €ro B 3ajadax pearnbHoro
BpemeHu. Ecnu, koHeuHo, o6opynoBaHue, OC u BbidbiBatowwee N0 no3sonserT.

Tpy y3na, kaxgpli Cc uuknoM —c tp_cycle, obmeHuBawTCs COOOLLEHNSIMU, MOCMe 4Yero MNpUBOAMUTCSA
cTaTucTumKa.

OT KaxabiXx ABYX Y3MNOB LOMKHO ObINO MpuMnUTUM mMust_recv coobuieHuin. Te, 4TO He Mpuwnu, nonanu B
notepsiHHble number_of lost. Te, yto npuvwnu oT y3noB, He Buaawux Bac, nonanu B blind. Ecnn
coobLLeHne NpULLO paHbLle UMK NO3KE OXUOAEMOro Cpoka, yBenMYMBaeTCs cyeTumk not_just in_time. B
realtime cuctemax Takme coobuieHunss otbpaceiBatoTca! Ecnm Tpebyetca real-time cBsasb, HyxHbl OC PB,
NPEeLN3NOHHbIE CHETYMKM, 3anyCcK Ta Kak npouecc sapa, CUHXPOHM3aLMs TakTa Mexay y3namu.

dopmart coobuieHnn npeacrasngaet cobon cTpyktypy NodeStatus, mexaHnam paboTtaet yepes rnmobanbHble
nepemeHHble TaTable.

Mo HanMumMilo HOBBLIX [aHHBIX NporpaMme nepefaetca coobueHne u obpabaTbiBaeTcs X3HANEPOM
HandleMessage(...).

Mporpamma areaUpdate Bbi3blIBaeTCA B KaXKAOM LMKIEe U nepecbinaeTt B ceTb taWriteTable. A nporpamma
printStatistics, oTHocsiILLasACA K TeKyLlen cTaHumMm, o6HoBNnseT pa3 B 10 cekyHA CTaTUCTUKY U ee oToDpaxeHue
B OkHe gmanora. lMpuesska nporpammbl areaUpdate oTHocuTca K obnactu Area, oHa 3axBaTbiBaeT BECb
npouecc. Npueaska nporpammebl printStatistics OTHOCMTCS TONBKO K JOMALLHEN CTaHLMWK.

MMonpobynTe 3anycTuTb 3 3K3emnnsipa no-BO3MOXHOCTW Ha pasHbIX KOMMbOTEpax (HWKe B MPUMeEpPE - TONbKO
2). Bpems uumkna 100000 mkc, npoTtokon 12 - TCP.

nodex -e 12 -c 100000 *10.0.220.39 10.0.220.39:7800 10.0.201.216

nodex -e 12 -c 100000 10.0.220.39 *10.0.220.39:7800 10.0.201.216

nodex -e 12 -c 100000 10.0.220.39 10.0.220.39:7800 *10.0.201.216

MepBbii napameTp deviation_abs ecTb abCoMOTHOE OTKMOHEHMWE CITyYaiHON BENUYMHBI

<BpeMs uukna> / <tpebyemoe Bpems umkna> * 100%

3701 NapameTp y MeHs 50%, 4TO MHOrO.

! korga 3anyckaete, umenTe B BuMAy 10-CekyHOHYH May3y, B TEYEHUW KOTOPOW BCE MPUMOXEHUS LOJIKHbI
ObITb 3anyLLleHbI.

MonpobyrTe nameHaTb Bpems umkna ot 10000 mkc go 1000000. 3adukcupynte nokasanmst number_of lost
%, not_just_in_time % ans y3nos.

MonpobynTe yctaHoBuTb NpoTokon UDP (Ta_Lib.ENABLE _UDP=2). MNMotepb number_of lost % 6onblie (no
cpaBHeHuto ¢ TCP) He cTaHeT. MoTepu OT HETOYHOrO BPEMEHU LIMKITA 3HAYUTENBHO NPEBbLILLAOT NoTepu M3-
3a UDP.

MpoTecTpoBag, Bbl yBMAWTE, YTO MOTEPb AaHHbIX number of lost Ha Takux mamno, 3aTto ecTb noTepwu
not_just_in_time. 370 - cneacTBre GonbLUOW AeBUALMN BPEMEHN LIMKNA.



4-u. RPSuExe - moaynb ana nrpbl KameHb-HoxHuubil-bymara,
NPOTOKON unicast, rps.c

RPS (Rock-Paper-Scissors) nnu KameHb-HoxHuubl-bymara - ato urpa, 3Hakomas ¢ getcrtea. [igoe
urparoLmx cosepliatot noctaHoBky (R,P,S). lMocne atoro cpaBHMBalOT pe3ynbTaThl U OnpenenstoT
nobeauswero. Ecnv nocraHoBku opuHakoBbl, pesynbtat 0, pesynbTtat 1, ecnu R,S (kameHb nomaet
HOXHUUBI) S,P (HOXHMUbI pexyT bymary) P,R (Oymara 3aBopayvMBaeT kameHb). ViHauye -1. [epBbii xoA4
AenaeTtca cnyvarHo, HO B nocnegyrowux Bel uMeeTe BO3MOXHOCTb cAenaTth XoAbl, oLueHuBas npegblaylime
OEVNCTBMA NPOTMBHUKA. B Mupe gaxe npoBogsatcsa copeBHoBaHus no RPS.

CopeBHOBaHUSA KOMMbIOTEPHBIX MPOrpaMM npeactaBfieHbl Ha www.rpscontest.com . Jliobon moxeT
HanucaTb CBOW CKpUMT Ha lNMuToHe n 3abpocutb K HUM Ha cepeep. CKpUNTbl 3TU AOCTYMHbI, U3 MOXHO CKavaTb
1 aHanuaupoBaTb. B kaTtanore py pacnonoxeHsl ckpunTtbl OT rpscontest.com. [Onsa Linux MoxHo cobpatb ¢
[MuToHOM, ycTaHoBMB GUGNMOTEKY U nepecobpas, 3ameHuB B app Makefile Ha Makefile.with_python. Ons
Windows npumep ¢ lNUTOHOM He npoBepsAncs.

Bes NuTtoHa Bce npumepbl paboTatoT, HO MYHKLMOHUPYIOT TONBKO NPOCTble BCTPOEHHbIE anropuTMbl
RPS: r(scerga kameHb), p(scerga bymara), s(scerga HoXHuUbI), rand(cnyyanHbin Beibop), brand(cnyyarHbii
BbIOOp CO CMELLEHNEM, B 3aBUCUMOCTM OT NpeablayLLero OTBETa OMMOHEHTA).

Anroputm pabotbl criegytowmii. 3arpyxatotca N 3agady Ha OOHOM MITM HECKOJSbKMX KOMMbHOTEpaX.
Kaxxgon 3agaye noMuMMO JOMalLUHEW CTaHUUW 3ajaeTcs elwe M UMmsa anroputMa rpspgm_name, KOTOpbIn
peanuayeT RPS 4yepe3 dyHKumo Evaluate (...,TaChar input, TaChar *output), KOTopas AenaeT MOCTaHOBKY,
nony4vasi Ha Bxof npefblayliee 3HavyeHue onnoHeHTa. Kaxgaa cepBepHasa 3agadva urpaet ¢ kaxgon 1000
pas, T.e. ans N=5 3apau kaxgaa u3 Hux urpaet (N-1)*1000 = 4000 pas. Utak, 3agaum 3arpyxeHbl. 3agava
NeO BblgaeT Bcem curHan crapta uvepe3 10 cekyHa nocne 3arpy3ks M 3anyckaeT nporpammy craprta
DoControl.

taWaitTable(&g_tab_control, taGetTime()+START_DELAY);

taWriteTable(&g_tab_control, &g_control, TA_ADDR_ALL, _False);

taCallTable(&g_tab_control, DoControl, &my_sid_number);

Bce ocTanbHbie oxmaatoT curHana, 4tobbl Toxe 3anyctute DoControl.

taWaitTable(&g_tab_control, TA_WAIT_ANY_MESSAGE);

taCallTable(&g_tab_control, DoControl, &my_sid_number);

HanbHelwne aencTBms BbINOMHAKTCA nonapHo. OHKM pa3butel Ha 2 YacTu: MakeYourChoice, DoCalculate. B
nepBon Kaxpas napa wurpawwmx [nenaet nocTaHOBKY Evaluate(table, table->dst_oid, g_outputs[table-
>dst_oid].input,&g_outputs[table->dst_oid].output); 1 OTNpaBngeT ONMNOHEHTY, OXngasa oT HEero oTBeTa, nocne 4Yero
nepexoaunT K OYHKLUKN BTOPOMN YacTu:

taWriteTable(&g_tab_outputs[table->dst_oid],

&g_outputs[table->dst_oid], TA_TO_ADDR(table->dst_oid), _True);
taWaitTable(&g_tab_outputs[table->dst_oid], TA_WAIT_ANY_MESSAGE);
taCallTable(&g_tab_outputs[table->dst_oid], DoCalculate, NULL);

OxwnagaHue oTBeTa B3aMMHO, MO MepPe roTOBHOCTU K paHAEBY BbINOMHATCS YHKUUN 2 YacTu:
taWriteTable(&g_tab_outputs[table->dst_oid], &g_outputs[table->dst_oid],

TA_TO_ADDR(table->dst_oid), _True);
taWaitTable(&g_tab_outputs[table->dst_oid], TA_WAIT_ANY_MESSAGE);
taCallTable(&g_tab_outputs[table->dst_oid], MakeYourChoice, NULL);

lMocne B3aMmHOro noacdeta nepexoanm cHoea Kk MakeYourChoice, ecnn uncno xogos meHblie 1000. B
NPOTMBHOM Crly4ae nevatraem pesynbTaThbl.

lMockonbKky CepBeEpPHbIX MPUIOXKEHUI MOXET ObiTb MHOFO M pacnpegeneHne mexgy HUMW pecypcoB
MOXeT ObITb BeCbMa HepaBHOMeEpPHO (370 3agaunm OC peanbHOro BpeMeHW), BBEAEHbl TanlMayThl 4epes
mexaHuam QoS (Quality of Service) Ha nepegayy coobLLeHuI.
mqos.tp_timeout := 60000000;
mqos.tp_send_timeout := 30000000;



B gaHHOM npumepe cBon oopMaT MMEHU - UMSA-XOCTa:MMA-CKpUnTa:Homep-nopTa.
Onsa Windows dann rps_5.bat (Hvxe kog, dann B app\winapp\Release) ctaptyeT 5 npoueccoB. Heckosnbko
MUHYT TpebyeTcsa ansa Toro, Ytobbl MPOBECTU BCE Urpbl. 3anycTuTe C KOHCONW 1 ucnonb3dynte Task Manager

O MOHUTOpPMHIra 5 NpoLeccos.

start /b rps.exe -n 0 -e 12
127.0.0.1:brand:8100

start /b rps.exe -n 1 -e 12
127.0.0.1:brand:8100

start /b rps.exe -n 2 -e 12
127.0.0.1:brand:8100

start /b rps.exe -n 3 -e 12
127.0.0.1:brand:8100
rps.exe -n 4 -e
127.0.0.1:brand:8100

Onsa Linux gaxxe 6e3 Python Ta e Bepcus - B rps_5 (pann B app).
127.0.0.1:r:7700

r,rs -n 0 -e 12
127.0.0.1:brand:8100 &
r,rs -n 1 -e 12
127.0.0.1:brand:8100 &
rps -n 2 -e 12
127.0.0.1:brand:8100 &
r,s -n 3 -e 12
127.0.0.1:brand:8100 &
r,rs -n 4 -e 12
127.0.0.1:brand:8100

127.0.0.1:r:7700

127.0.0.1:r:7700

127.0.0.1:r:7700

127.0.0.1:r:7700

127.0.0.1:r:7700 127.0.0.1:p:7800 127.0.0.1:s:7900
127.0.0.1:r:7700 127.0.0.1:p:7800 127.0.0.1:s:7900
127.0.0.1:r:7700 127.0.0.1:p:7800 127.0.0.1:s:7900

127.0.0.1:r:7700 127.0.0.1:p:7800 127.0.0.1:s:7900

127.0.0.1:p:7800
127.0.0.1:p:7800
127.0.0.1:p:7800
127.0.0.1:p:7800

127.0.0.1:p:7800

12 127.0.0.1:r:7700 127.0.0.1:p:7800 127.0.0.1:s:7900

127.0.0.1:s:7900

127.0.0.1:s:7900

127.0.0.1:s:7900

127.0.0.1:s:7900

127.0.0.1:s:7900

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

127.0.0.1:rand:8000

3anyctute OOXAOMTEChb pe3ynbTaToB: ANS KaXOOro rpPs AOSMKHbI ObiTh: A. CTpoKa pesynbTatoB scope, B.
cTpoka ndone (ecnu Bce ynoXxuroch B npegenax TanmayTtos, To hdone:4).

MonpobyiiTe yBENMUMBaTL YMCrO 3afad (Moka 32 - MaKkcumarbHO), NMoka He MOsIBATCH TalMayTel B BUAE

***arror.



4-m. RPSmExe - moaynb ansa urpbl KameHb-HoxHUUbI-bymara,
npotokon multicast, rpsm.c

Mepexoante Kk AaHHOMY pasgeny, McnbiTaB cHadvana unicast-sepcuto. NockonbKy kaxpgas 3agada
urpaet ¢ kaxgpim onnoHeHTom 1000 pas, To N 3agady urpatoT (N-1)*1000 pas. NMockonbky kKaxpas us 2-x
yacTten oTnpaBnsieT coobLieHWe OMMOHEeHTy, TO kKaxaasa 3apjada otnpasndet 2*(N-1)*1000 coobuieHun,
npuyemM B nepsble cekyHabl Mo 2*(N-1) coobLieHnn B KaxXgoM BpeMeHHoM uukne. [Npu 6onbwom uncrne N
BO3HMKaeT T.H. "naBmHa" cOOOLLEHUIA, CUINbHO 3arpyxatolas ceTeBble PeCypChl.

MynbTukacT-Bepcus ocHoBaHa Ha nepegave AaHHbIX OAWMH-KO-MHOTMUM, MPUYEM 3TN MHOTME BXOAST B
MyrnbTUKacToBylo rpynny. CylecTBEHHOE OTNNYME B TOM, YTO OTMPaBMSEeTCH OAQHO COOOLeHMe B KaxaoMm
BPEMEHHOM uuMKkre. OTO coollleHMe MOXeT codepXaTb MOoCrneAoBaTeNnbHOCTb CTPYKTYP ANS KaKgoro
aboHeHTa. NpegnaraeTca 2 peanusaumu:

1. UDP multicast (protocol=1). HyxHa npegBapuTenbHas HacTpovika Bawero komnbioTepa,
pobasnswowas rpynnoson agpec 239.255.0.1 (HyxHbl npaBa AgmuHnctpaTopa, Baw |IP BcTtaBbTe BMecTo
10.0.220.39):

[na Linux cyneptoszepom

/sbin/route add -host 239.255.0.1 dev ethN,

roe N — Homep nHTepdenca: 0, 1

Ona Windows

\windows\system32\route add 239.255.0.1 mask 255.255.255.255 10.0.220.39

2. SHM multicast (protocol=131072 wnnn 020000H). MexaHuam obwien namsatu (Shared Memory)
paboTaeT, pasymeeTcs, B paMKax OAHOro KomrbloTepa.

Mockonbky nocebinka nepegaeTcs rpynne agpecaTos, TO nepegada AaHHbIX MPoNCcXoauT He3aBUCMMO
OT rOTOBHOCTM UIM NOATBEPXAEHUS NONyYeHUs npeabiayLen nochinku.

taWriteTable(&g_tab_outputs, &g_outputSeq, TA_ADDR_ALL, _False);
Ecnn obmeH wHMUManu3vpoBaH, [AaHHble nocbinalTca BcemM agpecatam. [lpu nomyyYyeHuM OaHHbIX
BbI3biBaeTca OnMessage u, B 3aBUCMMOCTM OT 3HayeHWW cyeTyMkoB aboHeHTa dst_sid Bbi3biBaeTcd
npouenypa. Ecnm onnoHeHT nocuuTan npeabigywini xopd, Bbi3biBaeTcs MakeYourChoice - cgenante
cnegyrowmnn xon. Ecnn onnoHeHT caenan ceon xop, BbidbiBaeTcs DoCalculate - nocuntanTe pesynbrar.

Ecnn oTBeT onnoHeHTa MponylleH, OH NpuaeT B criegylowemM uukne. 3gecb pabotaeT MexaHu3m
noBTopa CcOOOLEHW BMECTO rapaHTUpPOBaHHOW [docTaBkui. 3aBeplueHve paboTbl MNPOUCXOAMT MO
poctmkeHuno 1000 napTuii nnu No TanmayTy.

Ona Windows cann rpsm_5.bat (Huxke) ctapTtyeT 5 npoueccoB. Heckonbko MUHYT Tpebyetca Onsi Toro,
yTOObl MPOBECTU BCE WUrpbl. 3anycTute C KOHCONMM u ucnonb3ymte Task Manager ona mMoHuTOopuHra 5
MpOLECCOB.

start /b rpsm-n0-e1.:;r .;p .:s ..rand .:brand
start/brpsm-n1-e1.r.:p.:s.irand .:brand
start /b rpsm-n2-el.r.:p.:s.rand .:brand
start /b rpsm-n3-el.r.:p.:s.rand .:brand

rpsm-n4-el.r.p.s.rand ..brand

Ona Linux Ta xe Bepcvm B rpsm_5.

rosm-n0-el.r.p.s.rand .brand &

rosm-nl-el.: .rand .:brand &

rosm-n2-el.: s .rand .:brand &

rosm-n3-el.: s ..rand .:brand &

rosm-n4-el.. .:s ..rand .:brand

[MonpobyinTe Te e OeNcTBUst ANst MyNbTUKAcTOBOro oOmeHa yepes obuwyo namsitb - Shared Memory. B
KOHGMrypaLmMoHHbIv oann Hy>kHO BHecTu npoTtokon 131072 (Ta_Lib.ENABLE_SHM_MCAST).

= 5 5 5=
-c}-'c_-}-'c_-}-'c}
E/;



5. S_Srch - Nounck no wabnoHy, s_srch.c (m_srch.c) cepBep u
c_srch.c knueHT.

MpepnaraeTtca cepBep obMeHa cooOLEeHVMAMU U KNUEHT K Hemy. CepBep peanusoBaH B Mopgyne
Ta_S_Srch n npegctaBnseT cobow oTAenbHbIN NPOLECC, KOTOpbI paboTaeT OgHOBPEMEHHO C 3anpocamu
0o MAX_STATIONS=5 knueHTtoB. CepBep npussidaH k agpecy nopta 9000 n npoTtokony TCP, oH moxeT
HaxoguTbcs 3a danpsorioMm. CepBep Takke npuessaH Kk agpecy 127.0.0.1, npyu aTom cOpolLeHHas onuus
check_host_ip npyHumaeT coegmMHeHns K pasHbiM agpecam.

O6meH ocyulecTBNseTCs 4Yepe3 2 CTPyKTypbl AaHHbix: SearchQuery u SearchResults. lNepsas
OOIMKHA cofepxaTb 3anpockbl, BTopasi - OTBETbl Ha 3Tu 3anpocbl. CepBep nonydyaeT 3anpocbl query wu
ocyuwlectenser anroput™M BM-noncka, nepepaBas KnNWeHTY HanaeHHble Kyckum B results. Ha cepsepe
cneumanbHO He UCMOoMb3yKTCA onepauuMmM obpalleHust K AUCKY (daHHble MPUXOOSAT OT KIMEHTOB), 4TO
no3BonsieT BbiOpaTb OOHOMOTOYHYIO apXUTEKTYPY cepBepa Ansd obpaboTkM 3anpoCcoB OT BCEX KIMMEHTOB. OTO
- Hanbonee adpekTMBHOE pelleHne 6e3 ONOKMPOBOK, BO3MOXHOE TOMbKO MpU HEGMOKMPYIOLLEM CETEBOM
B3anmopaencTemm Ta.

CepBepHass nporpamma Ta_S Srch pgna kaxgoro 3anpoca  KvMeHTa  Bbi3blBAeT  OYHKLMIO
ProcessSearchQuery,

taRepeatTable(&g_tab_query_, ProcessSearchQuery, NULL);
KOTOpasi OCYLLECTBIISIET NPOLIECC YTeHne-obpaboTka-3anmchb:

sq = (SearchQuery *) table->recent_data;

taWriteTable(&g_tab_results_, &g_results_, TA_TO_ADDR(table->message.src_sid), _True);

Knuentckoe npunoxeHne Ta_C_Srch Bbi3biBaeT npoueaypy DoNextQuery ¢ anroputmMom o4epenHoro

3anpoca. Ecnu ecTb gaHHble npeablayLero 3anpoca, To:
sr = (SearchResults *) table->recent_data; [lanee neyaTb gaHHbIX.

Mocne 4TeHnst ovyepenHbIX CTPOK U3 dhanna Npon3BoanNTCs ovepeaHoe obpalleHne K cepBepy:
taWriteTable(&g_tab_query, &g_query, TA_TO_ADDR(1-my_sid_number), _True);
taWaitTable(&g_tab_results, TA_WAIT_ANY_MESSAGE);
taCallTable(&g_tab_results, DoNextQuery, NULL);

OkoH4YaHune nponcxoguTt No KoHUYy dpamnna, Ho, ecnu 3agaaH dnar repeat, To NpoLecc NOBTOPSETCS.

MapameTpbl 3anycka - B kOHdurypaunoHHoMm ganne srch.cfg. Bmecto obblYHbIX arge, argv Mcnonb3yeTcs
pa3bop koHdurypaumnoHHoro cavina args = taArgsFromConfig(“srch.cfg”).

[MonpobyiTe 3anycTuTb CepBEPHOE NPUNOXKEHNE U 2 KIMMEHTCKMX (CKONUpYWTe rpsm.c B Ball KaTaror):
s_srch

c_srch -repeat 1 Value rpsm.c

c_srch -repeat 1 talnit rpsm.c

Y6eamTechb, YTO KIMMEHTCKME NpUnoxeHus paboTatT He3aBUCUMO Apyr OT Apyra.

[MonpobynTe yBENUYUTL YMCMO KITMEHTOB OO YeTblpex, NATU. YOeauTech, YTO MATbIA KIMMEHT He nonyyaet
COENHEHMS.

[MonpobyrTe NPON3BECTM Te XXe AENCTBUSI HA Pa3HbIX KOMMNbOTEPaxX. Y4aneHHbIN KNMEHT OOIMKEH COAepXaTb
onumo Bnaa -hostname 10.0.220.39



CepBepHoe npunoxeHus B Buge dll/so MOXeT 3arpyxaTbCsi HEMOCPEACTBEHHO KIMEHTCKUM MPUIIOXKEHUEM.
Mpn aTOM OOMEH NPOMCXOAUT BHYTPU €OMHOrO npouecca WM NPOTOKoNl OOMEeHa HYXHO YCTaHOBUTb
Ta_Lib.ENABLE_LIB* = 10000H (onums -protocol 65536).

MonpobynTe knueHTckoe C-npunoxeHue ¢_srch ¢ bubnmnortekon-cepeepom s_srch:
c_srch -protocol 65536 -name s_srch -repeat 0 -t 32 talnit rpsm.c

KnueHTckoe npunoxeHue 3arpyxaet 6ubnmnoteky s_srch B cBoe agpecHoe nNpoCTpaHCTBO 1 paboTaeT ¢ Hewn
yepes3 NaMAaTb NPUoXeHu4.

BubnnoTteka moxeT ObITb HanucaHa Ha Apyrom sAsbike. Ecnn y Bac ectb ObepoH/BlackBox, nonpobynte
knmeHTckoe C-npunoxeHune c_srch.exe ¢ 6ubnunotekon-cepsepom S_SRCH.dIl Ha O6epoHe:

C\c_srch -protocol 65536 -name S_SRCH Box StartupBlackBox.vbs

Mpu copolieHHoM dhrare repeat Ha KOHCoONb OyAeT Bbiaaya pe3ynbTaToB OQHOrO 3anpoca.

KoHBepTauus gaHHblx B TA npepnonaraeT ceTeBoW OOMEH Mexay KOMMblTepamu, MO3TOMY CTPYKTYpbI
npeobpasyloTca B nocrnefoBaTenbHOCTM BGaiiT elle U € yd4eTom ceTeBoro nopsigka 6ant (network byte
ordering).



5-F. SFSrch - Nouck B thanne no wabnoHy: sfsrch.c (mfsrch.c)
OAHOMNOTOYHbLIU cepBep, stsrch.c (mtsrch.c) MHOronoTo4YHbIN
cepBep u cfsrch.c kKnuneHrT.

MpepnaraeTcsa KIMEHT-CEPBEPHOE MPUMOXEHWe BMECTO cepBepa obmeHa coobuieHuni. Y cepsepa
obMeHa coobLLEeHN eCTb CyLLIECTBEHHbIV HEAOCTATOK - OTCYTCTBME LIENTOCTHOCTM AaHHbIX. [aHHble 3anpoca
OT AaHHbLIX OTBETa pasgeneHbl (B cTpykTypax SearchQuery n SearchResults), a Takke HET rapaHTun, 4To
pe3ynbTaTbl NOMyYeHHbIE NO3Xe OT cepBepa, OTHOCATCS K HY>KHOMY 3anpocy.

KnueHT-cepBepHoe NpunoxeHve umeeT OOy CTPYKTYPY OaHHbIX AN 3anpocoB U OTBETOB, a
TaKKe MexaHu3Mbl, rapaHTupyloLme nmbo oTBET Ha 3anpoc, Nnbo cooblueHne 06 owmnbke.

TA_STRUCT(SearchResults,
TaChar pattern[128];
TaChar file_name[128];
Talong start_pos;
Talong end_pos;
Talong request_number;
FoundString *found;

)

B ctpykType SearchResults ectb nonga kak 3anpoca (pattern, file_name, start_pos), Tak n oTseta
(end_pos, found). Nons oTBeTa coOTBETCTBYOT 3anpocy. [lone request_number - cyeTuMKk 3anpocoB Ha
cepsepe.

CepBep peanusoBaH B mogyne sfsrch.c, uncno knueHtoB MAX_STATIONS-1 = 4. NMopT 9000, xocT
127.0.0.1 v npotokon TCP.

CepBep uvTaeT gaHHble U3 anna Ha AMCKE U OCYLLECTBNSAET NOUCK. ATO 3aHMMaeT BpeMms, Apyrme
KNUeHThbl B oXknaaHuu. lNepenas gaHHble, cepBep nepexoauT kK obpaboTke crneaytoLLero 3anpoca.

CepsepHas nporpamma B sfsrch.c ProcessSearchQuery:
taRepeatTable(&g_tab_search, ProcessSearchQuery, NULL);
KOTOpas OCyLLEeCTBISIET NPOLECC YTeHne-obpaboTka-3anuch:
sr = (SearchResults *) table->recent_data;

taWriteTable(table, sr, TA_TO_ADDR(table->message.src_sid), _True);

KnueHTtckoe npunoxeHue cfsrch.c Boi3biBaeT npoueaypy DoNextQuery B MOMEHT cTapTa,
taCallTable(&g_tab_search, DoNextQuery, (void *)1);
a 3anpocbl OTNpaBnsAKTCA C noMouwblo Bbl3oBa Request, coctodwero u3 BbizoBa Write n otBeTta,
rapaHTMpylLero cogepXxaHne B JaHHbIX OTBETa Homepa nocrnegHero 3anpoca. OuepegHoe obpalleHune K
cepsepy:
taRequestTable(&g_tab_search, sr, TA_TO_ADDR(1-my_sid_number), _True, DoNextQuery, NULL)
OkoH4YaHWe nNpomcxoguT No NpPU3HaKy KoHUa danna, Ho, ecnu 3agaH dnar repeat, To Npouecc NoBTopsieTCs.

[MapameTpbl 3anycka - B KOHurypaumoHHom camne srch.cfg.

3anyck cepBepHOro MPUIOXEHUS U3 KOHCOMW KOMaHOoWn (3anyckamTe cHavana CepBepHOE NPUIOXEHUE,
3aTeM - KITMEHTCKME).

sfsrch

3anyck KNMEeHTCKUX NPUIOXEHUA C KOHCOSbHbBIX OKOH:

cfsrch -repeat 0 a rpsm.c

cfsrch -repeat 1 talnit rpsm.c

MonpobynTe 3anycTuTb 4 KNueHTa ¢ -repeat 1. Ob6paTnte BHMMaHWe, YTO KNMEHTLI OXMUAAKT ApPYr ApYra, YTo
3aMETHO MO KOHCOMbHOMY BbiBOAY. OCTaHOBUTE CEpPBEPHOE MpuUoXeHne, ybeauTtecb B Hanmumm ownbkn #
12, oTHOCsILWeNCca K Tabrnvue.



[MonpobynTe nNpomsBecTn Te Xe [OENCTBUS Ha pasHbiX KomnbtkoTepax (-hostname) u ¢ yganeHHbiMu
NPUNOXEHUAMMW.

MHOronoTo4YHbI BapuaHT CTapTyeT HECKOJSIbKO MOTOKOB, KaXdblA MMeEeT CBOMW LMK OBOHoBNeHuss n TA-
KoHTekcT TaThreadData. B main-nporpamme 3agaetcs MHOrONOTOYHas UHULManNu3aums.
talnitThreadsData(&taqos, &area);
SearchServerlnit(&area);
taThreadsStart(&area, &my_sid_number);

B cekummn vHnumanmsaummn SearchServerlnit kaxgomy NOTOKY NocTaBrieHa B COOTBETCTBME CTaHUms (station),
Tabnuua (MM Heckonbko) nepeMeHHble SearchResults u kakve-To rnobanbHble NepeMeHHble, Kak
g_request_numbers. [1aHHblE OT pa3HbIX NOTOKOB HE AOIMKHbI MepecekaTbCs.

BHyTpn TA-6ubnuotekn BBOA/BLIBOA AaHHbIX OCYLLECTBNSAETCA TOMbKO 4Yepe3 OCHOBHOW  MOTOK.
B3anmopgenctene mexay noTokamMu CBeOEHO K KonupoBaHuio 6anTt m3 GycdepoB BBoga/BeiBoga. bydep
BblBOAa BO BPEMsi KOMUPOBaHMS M3 NoTtoka 06paboTkm B OCHOBHOW 3aluuMLleH NocpeacTtBom send_mutex,
Oydep BBOAA BO Bpems KONMPOBaHMSA M3 OCHOBHOMO B NMOTOK 06paboTkvM nocpeacTtsom recv_mutex. Ans
Windows MbloTEeKCbl 3aMEHEHbl Ha KpUTUYECK/E CEKLUN.

MHOronoTouHbIN CEpPBEP UMEET TOT XKe UHTEePdENC, YTO U OAHOMOTOYHbIN:
stsrch
CpaBHuTe noBeaeHue knueHToB cfsrch npu paboTe ¢ MHOrONOTOYHLIM CEPBEPOM.



5-P. Nowuck B channe no wabnoHy Ha ocHoBe lNyb6nukauum-
NMoponucku, spsrch.c nsapartenb u cpsrch.c nognucyuk.

Mogenb usgatens-nognucymk npegnonaraet nyénvkauuio gaHHbIX rpynne aboHeHTOB-NOANUCYNKOB.
370 peanusyeTtca Yepe3 MynbTMKACTOBbIN NPOTOKoN 0bmeHa. Npumep 5-P ucnonb3yet npotokonsl obmeHa 1
(UDP Multicast), 131072 (SHM Multicast — yepes shared memory B paMmkax 04HOro KOMNbTEPA).

B npumepe N3gaTtenb oTkpbiBaeT 5 kaHanos, #100 - ans nepmaHeHTHon nyonukaumm n #101-104 -
Anst nydénukauum no 3anpocam NOAMUCHMKOB.

lMepmaHeHTHas nybnukauusa onpegenseTcs KOHPUrypaLumMoHHbLIMY NapameTpamu WwaboHa u danna:

strncpy(g_search(i].pattern, pattern, MAX_STRING_LENGTH);
strncpy(g_search[i].file_name, file_name, MAX_STRING_LENGTH);
taPublishTable(&g_tab_search[i],_True, ProcessSearchQuery, NULL);

Mybnukaums no 3anpocam onpegensieTcs napameTpamu (LwabnoH n garn) 3anpocos.

taPublishTable(&g_tab_searchl[i],_False, ProcessSearchQuery, NULL);

Mognucka MOXeT UMEeTb OrpaHUYEeHHOEe BpeMsi, a MOXeT ObiTb HeorpaHudeHHow. B npumepe
nepmMaHeHTHas nognmcka - HeorpaHWYyeHHa, a nognucka Mo 3anpocy 3aBepllaeTcd No KoHuy dhanna
komaHgown taClearTable.

} else if (g_search[ind].end_pos < 0) {
taClearTable(table);
return;

3anpoc Ha cTtapT nognuckn magatensa gopmmpyetca B knveHTe. CO CBOEW CTOPOHbI KIWEHT nnbo
npucoeaunHseTCs K CyLecTBYOLEen nognucke, kak B criydan ¢ #100:

taSubscribeTable(&g_tab_search, _False, DoNextQuery, NULL);

nnbo ynpaenseT NOAMUCKOK, T.e. AenaeT 3anpoc 1 NPUHNUMAET OTHOCALLMECS K HEMY JaHHbIE:

taWriteTable(&g_tab_search, &g_search, TA_TO_ADDR(1-my_sid_number), _True);
taSubscribeTable(&g_tab_search, _True, DoNextQuery, NULL);

Mpn aTOM gpyrve KNMeHTbl MOTyT NPUCOEOMHUTBLCA K Takon nognucke. Ecnu nognucka nameHvnach
(HanpumMep, 3ampocom  Apyroro MOANMMWCYMKA Ha TOT Xe KaHan), dopMmupyeTca  olimbka
RESPONSE_MISMATCH, osHavalowas, 4To [JaHHble 3anpoca He COOTBETCTBYKT [AaHHbIM MOAMUCKU.
KnueHT MoXeT 3aBepluMTb noanucky komangon Unsubscribe ¢ nepepayen sanpoca Ha OCTaHOB usgaTento
(mpn HeobxogumocTw).

3anycTute npunoxeHue-nsgartensi U AByX NOAMMCYUKOB C KOHCOMbHbBIX OKOH:

spsrch

cpsrch

cpsrch

Y6eoutechb, 4TO nAeT neyatb nsgaTtens nporpammbl. Yo6eauTechb, YTO MPUIOXKEHUA-MOAMNUCHUKMA MOMyYaoT
O[IMHaKoBble JaHHble B COOTBETCTBUU C napameTpamu pattern, file_name.

CkonupyiTe "rpsm.c" n3 gucTpmbytusa B paboymn kaTanor.

3anycTtute TpeTbLEro NoOANMCHYUKA C NapameTpamMu Apyroro darvina u wabnoHa (ansa npumepa "a" "rpsm.c”).
cpsrch -dst_oid 101 arpsm.c

Y6eauntech, 4to no kaHany 101 nowna nognmcka B COOTBETCTBME C 3anNpocoM. 3anycTuTe eue pas TpeTbero
nognuncyvka (XkenatenbHo, YTob OH Bblfan HECKOSTbKO CTPaHUL) N OAHOBPEMEHHO C HUM - YETBEPTOrO:
cpsrch -dst_oid 101

Y6eauntech, 4To 06a nognucyMka nony4arT O4HM U Te XKe OaHHbIe.

MonpobyinTte 3anyctntb Ha 101 kaHan OQHOBPEMEHHO C TPeTbUM YETBEpPTOro MnoAanucyMka CO CBOMMM
napameTpammu

cpsrch -dst_oid 101 b rpsm.c

Y6enutech, 4To TpETUIA NOAMMUCHYUK NOMy4Ymnn owmnbkm ¢ kogom -14 (RESPONSE_MISMATCH).

MoxHo, pasymeeTcs, caenaTb nognucky WM Ans unicast-npotokonos. Kananel 6yayt B 9TOM cnydae
WHAUBMAYarnbHbI, T.€. accCoUMMpoBaTbCs C HOMepoM aboHeHTa, a He C rpynmnon.



6. Global Weather - oomeH no SOAP/HTTP: sgweather.c cepBep
n cgweather.c KnueHT.

B rnobanbHoM ceTu peann3oBaHa TONMbKO MOAENb KNMEHT-cepBep. [NogaepuBaroTcs 3anpockl:
- HTTP GET,

- HTTP POST,

- SOAP 1.1,

- SOAP 1.2.

Peanusauuns Beb-cepBuca OCHOBaHa Ha
http://www.webservicex.net/globalweather.asmx?op=GetWeather. 310 - Nnpumep BebG-cepBuCa U KITMEHTCKNE
HTML-cTpaHuLbl, No3BonsoWme ¢ HUM paboTaThb.

B paHHoM npumepe Ha TA npepgnarailoTca CBOM KNUEHTbl UM cepBep. OHWM Takke peanuayoT
uHtepcencoel  GetWeather, GetCitiesByCountry. TA-knueHTbl mMoryT paboTtate C  yAaneHHbIM
www.webservicex.net, paBHo kak u ©Opaysep ¢ Bawwum cepBepom. [ns 3TOro ecTb COXpaHeHHble |
MoanduumpoBaHHble cTpaHnykn GetWeather.htm, GetCitiesByCountry.htm.

3anyctute cepBepHOE NPUIIOXEHUST N3 KOHCOMNM KOMaHAOW (3anyckanTe cHayana cepBepHOE NPUIOXEHUe,

3aTeM - KITMEHTCKME).

sgweather -port 8080

3anyctute Opaysep Ha TOM e komnbloTepe cTpaHudkon GetWeather.htm. Bsegute ctpaHy u ropog,

nonyunte HTML-oTBeT. B cTpaHunyke yctaHoBReH 3anpoc:
action="http://127.0.0.1:8080/globalweather.asmx/GetWeather' method="POST".

N3meHuTe, ecnn 3anyckaeTe ¢ Apyroro KoOMnboTepa nnm nopra.

3anyctute 6Gpaysep ctpaHudkon GetCitiesByCountry.htm, npogenarite Te xe onepauuu. Bbl mncnbitanu

3anpoc HTTP GET.

3anycTuTe KMMEHTCKOE MpUIIoXeHMe C KOHCOMNbHOMO OKHa C onuumen -hostname, ecnu yganeHHo. B nepeom
cnydae BbinonHuTes 3anpoc GetCitiesByCountry, Bo BTopom - GetWeather.

cgweather -trace_level 26 -port 8080 -soap GET russia

cgweather -port 8080 -soap GET russia moscow

3anycTute KnMeHTcKoe npunoxeHue c onuusamu -soap POST, -soap 11, -soap 12. Y6egutecb B paboTte
obmeHa no npotokonam SOAP 1.1, SOAP 1.2.

MonpobyinTe 3anpocuTb yaaneHHbIn cepep (ToT paboTtaeT Ha nopTe 80):
cgweather -hostname www.webserviceX.NET -soap 11 Japan
cgweather -hostname www.webserviceX.NET -soap 12 Japan Tokyo

MonpobyiTe 3anpocutb cepep NapameTpamu Japan Osaka, Russia Moscow, Russia Vassuki. B nocnegHem
cnydae pgomxkHel nonyynts No Data.



