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8022tsls 1989 GEBHO.

T dlsOdzHIO@IBC 8802 i Mls OdzH Otelse d gz ¢ EiAdsEs
FftcQo dzj dedWw COdOdzsdz fted MeowrL d dztsC Odz
h 1  dshhistse . [ dzIEBEGBOH2tt i jj e i@ ydz® 1994
o ¢ dz¢t O 2Is8@2@27H802.2d8 02 d&(F 2.. 5tcOdzdzr 2 MlsOdzH
By dzddz o jtendd tBtsdr MO OBBEY dtsl 1 ¢
GHEZ. |1 LOsdMmMddssMmisd s Isjrdzdyd M< 2
Ftesodzw o H] dzj dz@ MlsOdzH Otels™ H oW tOL dzfs
ter o Sty Myjyd¥du MSdr MIsOdzH Otclstso
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1 wlsOdzHEEEBR02.31 stftcj Hj dzVv jIs dzd dzj 2 dalz
dzzs (P ddzdzze ) [ w M dgdetsy 4 Mise j dzdz’ d3 d3d |
dzj Mizh § 2 d tsende@®tedt yigAsfIpafy (

T dlsOdzHIEDEEC 88023 - Mis OdzH Otels dzO@ dJ IsStsH
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1 ulsOdzHEEEED2.30 fjls OdzH Ot ls 160EA%eXM | Is j 2

1 uls OdzHEEE892.4 (ISO/DIS 8802/4)tsf te j H jJ dzW j Is dzd
dzz ¥ BOGdMmMlsteOdz' dzgzt [ wydip {(jdEQaCQugtRe ). s
ftcj HMisOoadzwe h d2 MmMtsBts?2 wftcjHjdzj dedzlzs ¢
Mw s BHdets OBBdy dzs O ( MisOdzydd) ¢ H
Yyts. Htse dzOfmdzes  stsdiz MisOdzH Otelslz sy j Is
Metsd St fodtsh) h disC s tztetgh dzs ez | B 6 dz0 d
tctso OdzdzOW dzj Mzh OwW . 1 1OCdr [ 4 oL &3y
sdf des?2 HdMCtejlsdes?2 ddW steBOYdJ2 5 SH
Cokf ! “Isjtese d Hikzeds dd¥ stedOyd sdeds -
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sSOC d IkyjdzjodLdtsdzdzr » d tcOisd Hg ¥ sS@ddz] &
tcOLGetsotstetso. | JHBMSOISCtsd3 fsHSBAZ 7 M
stsC tsdzr dzOvY d Of f OteOIlsdzOW toj OdzdL Oydd .

1 dlsOdzHEEEBO2S i sfftcjHjdzv jIs Csdzr yjoks
HOYJ ?2 d&BOks jtco.

1 dlsOdzHSDBEC 88025 1 Mis OdzH Otels dzO d3j IstsH
WdLrdydimMed?2 Lkiokem Ry I6jlsj?2 dzO tBh k2%
TokenRing [ dz B OL JEEE§OKBS ™ o &@z80Q.6hj) ldc d dzv Is O W
o 1995 ¢. wjHOSCYydWY L Odj dd kO MkOdH Ot

1 ulsOdzHSEDEHEC 118024 7T Isj mdzgd yj MS d2 lsyjls
HOtls) dEBE 8025 | [ dz tc O dzOHs'tc d 19 ©f dkéntd) Is s
RingH dzv MlsOdzyd?2 M YoHCdE yjdedj iz 5 s
slsyjls Brdz sfkedzdCtsoOdz 9 dedzg 1994 ¢

1 uls OdzHEEE B02.61 MisOdzH Otels, tsfftcj HJ dzw s h
sztckz Cctos@MBN)s?2 Mjlsd

T 4lOdHEEE &02.7 Mis OdzH Otcls, tsftcj H J dzw s h
tejyd Mjed3j delstse s Ctsdzr yez. (Mmdzd Mmj ¢«
ykz, fTeEmss?2, MsOdzydvy, KBIdkts Skt t
dzj G5 HOdzdzr §| d ¢ jtcjHOIs! 9 Mtsfyj Hdgs &
Brdz sz jdz o tshhseslkz ftwd §tshmistes] dz
Cambridge kg, ColsstcOW B dzO -mtc Od WcHOBAS. Is OldA®  +
fteddydflz B" dd f(smbwsjd d Hkzed]y 7.
B o6, BIsjyj mMlse j dzdzOW [ = ¢ CMIsOW jIlsOe.

1 d4lsOdHEBE®02.8 sfftcj Hjdzv jIs M sdz L ts9
zsC S d yj MSs2 Isjrded € .

1 dlsOdzHEEERB02.9I st j Hj dzv jIs § sMistetsj dzd 4§
9 Odgdzts?2 Mjlsd fjtjHOYd HOdzdzr = d toj yd.

1 dlsOdzHISDHEBC 88020 i MiIs OdzH Otels dzO@ ddzlsj to
COdz' dz" » Mjlsj?2 dzO W dL dMACHS s@L dislste daf 2
dzCEEE802.9 B' dz sSHBBBtjdz 9 1996 GEBHLE.

1 dls OdzHEEE 802.10/ ils O dzHs@ sl ,H j dzw 8 h d 2  Ots:
sztcz o dtelskzOdz' dzr = [ d.

1 d4lOdHEEE802.111 MisOdzH Otls dzO B J M tcs9o T
[ &. gls BRHDHeEY Mjlsj?2 tw©WOHdESEt hernet
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&z stsH O i PEYSHFBISS] [ JIS8Si(Direct Sequence Spread
Spectrum)i ¢ d3j IstsH oW d3ts?2 f sMmdzj Hiso Ols j dz! dzsf
HOYkz M HJddzOH yOlsdCtcOlsdats?2 dL BIsd sy dzt
f SH G OdzO dzO dgHSS (Fregletscy Hopping Spread Spectrum)
cd3j ssH YyoOMmlstsisdz'te HRHFPEBY O OJIs f jtoj H(
&z 3 fdc ROEEE,0 Y slsstesets METOYS sStsBLOL
Btc® ByjtejHdsets fsHEORZOZO dL 79 ot
L OC sdzz. ¢ 56 dzBORd tefigls Qfdisfdstdddszj dzd d  tc OH d
MdzOIlstcd o OJ Ismw dmf sdz L s Odzd § T B4k n Yo
2483.5 [-24835d) Q.. 4) jtceo ' 2 tjSCtsd3jdHEjlsf
dzdw odzzlsted ftsd3i M gdeff 2 § sSBJ fojsdededs.2 [ OFC |
HOdz detsfils’ o ttg @Hpfitdlztscf jIs HEsMIsdec Ols: 25 ¢
T 4l OdzHEEE 802.12 s OdzH Otcls, tfftcj H j dzw s h
s iz tc 2100 WG Any LAN

22.0tcrn dlsj S s@dzOdzdZlsCMjIsj 2 Isdf O Et he
[ JjlssH HBMEf O CSMA/ CD

[ Odgdz" 2 d3j IstsH dgdetsy j Miseo j dedztsets H tsMIst
Milswa Ethernet (MmMlsOdzHOtels | EEE 802. 3
9 Ctlststets?2 Mibkjorj kLdzm MmMistej o dzlzt Ismw
L J dz,0lld®ed?2 tj Mktelh MtejHT (97" deteO®o h d
tej HOI! ®Hdd §0O0Cjls, O ftlstd HEdj d .
{ Mdzd dzj MEtsdz' C 85 kL dzse dzOyddzOe s  J tcj +
dd COjIs CtsdW dzdCIls (MlstsdzG detso jdzedj) d ofr
W

[ JIsH3tsy j Mise j dzdzse s HBMIsEf O M € sdzls
ey jdzd j d3 S tsdet dzd S Ists 9

[ r¥1v/ J(GSMA/CDi "warrier Sense Mul ti p
Collision Detection))lz s Odz0eo d&zd o O jIs Mdzj HEzeh d2
Isd: JMmdzd ttOBYOWw MlsOdydw ~tydls oMy
tcy Oyd HOdzdz =, sdz0 MdzOYOdzO Htsdzy dz2O
stsdzs €5 98 b MkzEyoj, CSEHO COdZOEZ Mo
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tjHOYykz. 1 fwsyjmmi §jijHOoyud MmMisoOdydw
Isd Hdzv tsBdzOtclzy j dedW o BBL ditsy dz" = & tsdzv dzqd

[ Mdzd o tsL dzd C @ jniszj WD df S s s, Yl
IsO¥ smw tHddsstcj A3 dzdets L Odzg¥ Is! € Odz0O dz, |
(ddzls j oW j 2 MdzOw f dzOIs© MmMtsslse jlsMmlseazs h j 2
dz" 2 MdedkOdz (MJedzOdz ¢cftesBCde), d B
fJtejJ HOYE.

1 od dzd d30 8 h OWE Gifls fdmy@ovd dzts, tslsBteOMr 9 O
fteddgwssj MmMsseh jddj. 1IMmMj wOBtydj MiIsC
tcj HO9 Ols! HOdzdz" j, ©® Ijuyjdedj dzj CSBlststet
NSO oty d@Bjdzd o ¥dHO®Is, JwinHI UJdB
ddzls j oW j 2 dzr | Qogeigdsts s oL @i tc tslg@ tc OL dz" j 1 f
ftosd3j Y lsCd otcj d3j dad .  Mdzd Ctsda? dzd G Is
fcoltstodzs? f jtoej HOYd MstsBn jdedw, {1 Istsls
dzd ud dz.

l Mmjlswas Ethernet CtdWdzdClsr dzjdL B,
stsds, SCtSEHO tcOBasjy©w | Idnls Ofgayts(s'ts Hfde@s dzd i
ZOYOEZO W OCkdujmMSs?2 §jittjHOYyd YfEsoGH
oL sy dets, yYbts o Isj yj ded jdediBTz@ir O depstsdsm ¢
Milsd dzeOydzajls jtejHOYkRZ, dets MstsB j dad j
sO MmMeotsjets dzOLAHO Yy jddsjv2 Hnddsdescis Isd i O
BJ ) dg , BdZOGtsHOtY of MsC 2 MEttesMmisd
HOYJ] fttd fsolttedy 7 CtdW dzdClsOn ftsd L
BB Isdesets kZdgd d " jdzdw MmMSEstesMmisd.  Mdzd
dzso dIsmw dzOMistsdz € sts B gEzOL 3O lgyfiss  dzO
dzj sBASHdBE Mjte! jLdsj] OHBJddMistedese O
oL Bsydes d jets tojSCsdWdekztcOydw.

l Mmtle jlsMiseadd Mt MisOdzH Otclstsdz dBOC fi
sd Et hernet MmMemlsQoadzwjiIs 1526 oBR2Is (1
BO2Is (576 Bdls). 1ttd yOfmbstlsy fjtejHOY
B3 dzd 3O dz! dets? Hdzddzm MMlsOeadzv jIs 57, 6 3
Yj B ZHotsjdadets] otej 3w twOMY tetsfls tc Odzj dad v
COkd $OBjdv, tOQodtsj 51,2 BN I shdj
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BOCMdBOdzr des HBf zMlsdBBsets © Et hernet
et 2500 3.

[ OCd BOdz datsj L dzOyjdedj MCstetsmisd f
SSICEMA/ICDEf t6j Hj v jlsw o Moslse jlsmlsedd f

S=(146,20) 1, @/IL= t

GHiilatej dgv tOMftesMistcOdzj dzgdw (o € dzt YOV
HOBIMSstetsMiIs!  jtoj HOY HLOdgde'j & dzy W d3te diz]
f OCjlO.

SOC odHdes dL Wtstedikzdzr ,CSMAICDEY IBq o dzts |
Hy dzv jIsfqpw  H dzd dets?2 3ts dzts € O dzO dz0O, mMe stectsml
BOdz! dets? HdAzddzes?2 f OC jIsO HOdzdz = .

 JOCtOBRBBO MsMmistsw dzd 2, d dzdz® Misted tolz ®
B J o MmMotslkejlsmMlseadd M d&jlssHsdg CSMA/
ftcj HiNlsOo dzp.BzO dzO tcd M.

Il sdz Wz yOfmls! otcj d3i dzd Lktetse jdz@ L 9
COOZO MowL Y detf ! BeGziistszs Ismw 9 Mmj
B J WdrdujmMSddz ktetsedzj d@3. [ Mdzd L O¢ sdzts
fOHOEN 2 M OHE]j M kL &ZO ( OHtj Misdy H (
dzZ" » fjtejrtHdls o MmMmlsswded] ftedj 3O d
(fO0Cjk0O). 1 sfjdd] k@ FOHjddvW tcj HOJ Isfiyw
(Mdbjos?2) kZttseojdz , O kZttse jdz L oj dzO
Mlsswded] cftosmMdzE" Jo Odzdv e COdZOdzO. 1 j to
dzv jlsfqw Itsdz! ¢ 5 LOftesMkz Mjljote L
ftetsf, O kL jd dshdsGYezddlsfcd j BO, Ektotss
fijtejrBHdIls o Mtshsswdd] BYJHOdw. 1 |
sfeo B sH J IS tRffediBdis Yy H j dz2d v € OdzOdzO dzO .«
fO0CjlO. (Mdzd §jteiHOYO L Oo jteh Oj Ismw
sfwis: fjtygfseyddjo fictsmdzz" do Odzdw ¢ O
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Il sl (tocEB68OEZOOjIsMw dHjdsdW¥W dS C
orhjdzjy0Ohjets ktesodgv, odzsydoh jets Mot
SsOC Brdzs RZitsdw dzststslftichtgdz! &OH teB dzs$  H
RZOdz! dzgtse s ktesodzgyv. JrhjdzjyxoOhddz 5 tslsdz
Mw Mibjots? kttse jdz . 1teddj WP, PKSISESE T
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feoddf f(ossch sipPdzOH yB@PBWdis?2 st dH
Ydydtekzjls IR.cslstsC tsdz

Il e®Ripd CjdzOHT 9 Oj v fteslstsC tsdz' dg 2
dzj Y Oh jes kZtetse dgv, IP.dzOf devf 3 &4 Mtff JOG Jj dgd W
tcOMtf sL dzOo Odzedw CtdzdzdL d2 Hdzd 2O § tsdzv  H
46 BO?2Is. ( Mdzd o § dz@Hs'dzgy O jHIOMdZ FOC J s H dz
BO2Is, ftsdzj HOdzdzr = HEGftSdzdYjlsmMw HEt 46

stsdzlstesdz! dzOw f tsfdzj H S(BECSBIs framie dathdghs ¢
Sequence) 1t sts 32 BdIO ydeédzdyjmiésets dL ' |
¥dddw hdetsé. s dzlste sz CfOsifigdd), H o' C
2O thdtse | MHjtydBsSets LOdto SO d +
des BJjL BEBYydbO ftoj ORBBEZdzr ( -ts@Ltd®'daddysdst
yqd¢dzd yj M sets (L Byclis Requiathadc CAliasGRO ()
fstctsy HO8 h dds { tsdzd dzts d3ts d3:

230 jJ ndesdztedd d Oterndlsj Sskztc® Mtso toj d3d

I sdwisdj] dd SdazommdWwdecoydw B jMftcse SH
WistedzsOydd.

]l dz2Ofmlstswh jj otcjBY MtsB j dadets B Iz tc dzts
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cOL 58 th® dzj ISOC sy fdetsdglsg R, j s GBS
Stec Oded L Oydd dztsC Odz' dese s Bljehpditic Hamis H dzts ¢
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T 1 6hftsmtseBlkz BBtOBBISSd d 1 fizptc yu[® vy d
tcso’" J d OdzOdzsegtso ' J ;

1T 1o dteddzj ¢ sdztsfijdzOf 2o L ws@ gdztsmdz" § ,
fsdzsmdzs | d Mo jterh dqesC s sdzsmdz J ;

1 1 l3sB d dz' detsfls di des tsids] Sdalpdstes 8 O dzdz" |
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Isj ndetsdzsec d § 2, d oL i3y desMmis BJL HBHE
HsMiskzy € WdSMmMdse Odzdzs?2 MmJ Isd uvo Isdesns 52
dzd yj MEs2 IssySd Litcj dedw, scteOdzd ydo Ols
By il ykzemlseodlsj dz' dztsfls Isj mndzsdzsec dd
dzj dzls ©, MmMdzsy detsfmls: f jtejrBHO dL GHds?2
dzzs BjL tOLtr 80 MeweLd, oM ted d d3yd o t
HOddwd mMmewrLd d Is. .

15 tOLd3j telz L tsdz sBMmdzzy do Odzdw (G §
Misd) 1484l R fSHEBOLHJ &S shw dzO:

1. 1 jMmftetseo SH dz" j i j tc M(WEAOIdz' wizkldss M j Is c
personal areanetwortki mjIsd M tOHdEmMtsd H]2Mlseadw
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dzj MCsdzr Cdr &RIBtofEHed (Mt Ols, o thdso &
dZr ddzlsjteW j2fMmdzr = COBjdzj 2 HBHGCdzE YO,  Bs
dzZséts BSBBEZHESY Oded W . [ 8h detsfls! L dzlz yj o
Wi2fMmder = EMmistets?2 Mise , CO¢C oo d dzts, dzJ
fesmistetsj dzdw B Mftetso Sl izl 7 W § gzts i Is big® dzfn dgzils
dzso J Isj - dzts dzts ¢ d Bluetokill;, Homé KR, IEEB 802.15.4
(ZigBeg d Hts.

2. 1 ijMmMftese tsHdzr |J  dz(WIOAHEO davirglessiiqicds d
area networl fsHtcOLEZzd3j o O ls oL Od d3dzlz © ZH OC
tcOMmMmMlsswdzedd Hts Mslsjdzj Bj B@®bad{sa3tsh et
Clss Mmjlisd, ftej HdZOL dzgOYyJ dedze" § HdEzV tsBI §
zs ¢ Odz! dzts?2 L tsdz (LHOdzd v, Ctolztf fr L H O
COdz! dz" » ByMmMftcsosHde ~» MJlsj?2 of sdzdzey
Gt BOMhIsOBO. 1 tod d3j tc OE3qdz'if s MdrtsSsQ dzddzr B
wogdzwe Isfqw Mmjlsd O thdse j Is Wrkkgs dzse d 2

3. 1 iMmMftctse sHdz" j G ts tOAMKAK € id MWireldgg Is d
Metropolitan Area Network i B j Mf esoe sH dz" J Mmjlilsd Hdzw
mMewLd © dBBOMhIsOBOR GEstotsHO. c o dzw s [sfyw
spMfjydeOels Btsdzj j o' MsCdj MEstetsmisd
tcsClzy BdZOMI! ot sdw. sOC f{toOo ddzts
sBdMiJudddy BJMfsosHds?2 MewLd d3j yH
ZOIsdo O BOHdydtsdzdz d3 fteso sHdzr d3 MmJ IsW B3
BOJEHBdzOdz dz@ ) By dzs tslsdzy Misd dgdatsy 4
tOL dzd udz' § kY B tzts dzts dz@d- J B3detOH s p def Odzd § ,
o OV filoOvdeS ' thpdmjls j d&3" . 1 J H Qo des ff sW o d dzts iy
stso dz0 hdqetsitsfcdsmdy j] B Mfteso sH Az |
IEEE 802.16d | EEE BBREZROd-Hizs WisO Isj 7 dzts dzts c
dd 4 s Mmotsy C sdB3d3d e WMAY (Wod@nuide O dzd §
|l nteroperability for Mi crowave Acce
JIsmw OMMsydOydw Wi MAX For um.

4. 1 jMmMftctso sHdzr j G dzsW\WAdd! daizty B Oigg stz j
Bd My s Myld §4jHOUYUd Jdav sted3O0ydd
MfklsddS e & MdMmlsj BOR] MewiL d. [ HAOS
B, FLOCIsduimcd ofj Mijld MBlstses2 M
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M Htezetsdz, d oMmMJ ®dd ©COLtOBOIS"T 9 O IsMmW
Hi2Mlsodgwy dets (M dz S slsstes?2 dzOIW 3 Ct52)
stsor a2 Mmjlswna.

I mMsB 52 CGteOHOYdJ2 WwWodzwjlsmw §HtGOL
Msjds 8 LOoadMmMddsmisd ls Isdf O f jtcjHOs C
fdmisd & §jtejHOUd tjud (ddzd odH] tsd dz?
dz" .m o GHds2 fjistissdsH,ddecjdJu! adHBe (ddah ts
fsmdzy sydWttseCd st tojyjor s HOdzdz
CO dztBts? Htkze?2 yYydhWtesets? dJqdWstcdzOydd
detsfls! o ddeW stedsOydd tcOL desegts o dHO kY
Oy ~ ddeV stedzOydtsdedz” » MJlsg 2 (Isg dzg Wt
tcj HOYyd ydWttser o HOdzdz =, Isj dzj d3j sted W)
JHdts®BEZz ydhWttsesdikz CO0dOdkzz § jtejHO]jIsmw
ftiodtectsH . |1 fitdzdzgj ByjodHdes, yYlsts dzgj HO
odBgdW stcdzOydWw BzHjIs GBttOBOIS 9§ Ols! Mw
Isj dzt dets ydWttser disd d3j IstsH Od3( . Clsts o
1l g1 R, Cslstster j tBJMfJjuydea Ot ls HBBMISOISY
Hdzw ff JtejJ HOYd t©6OLddydz - o9dHBse ddaW tsted
desdz  slssC j .

utslsdesh jdzadj d Mmdeseadz § s nded ud MS
tej udmdzj dedz" = Isj n detsdztsc @.2d o iBA@HsD.o dzj dzr

87



e -

%—&’

tdm4d s zOMMd¥ S Oydw Ijrndsdzsed?2 BJ MY tc

v OB ZMOLOCkjtedMlsdCd jodsdkscd?2 BjMftot
ddz¥ ste BOYd d

WPAN
IEEE 802.15.1 (Bluetooth 64 gsls/[fig/ f 10100 o3
Home RF 1(2) ige(®Byo) [ 5 50 &
IEEE 802.15.3 11, 22, 33, rse 10 o
IEEE 802.15.4 (ZigBee), 20, 40, 2! rse 10 o
IEEE 802.15.3a (UWB) 100 B/ % 4 510 o3
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WLAN
IEEE 802.11 1-2 [ B/ M 300 o3
IEEE 802.11a 6, 12, 24 (9, 18, 36, 48, 5 100
[ 81 M
IEEE 802.11b 2,5111 [B/ M ( 100
IEEE 802.11g 11154 [ B/ T 100
IEEE 802.11n Il tsdzjj 160 100
DECT 70 sB/ M| 3070 d3 (9o ¢t
1004 0 0 dgJ (Mdz@Ezt
WMAN
IEEE 802.11.162004 | 3040 [ B/ M (H255 Cd3 (ftsHDO
(WiMax) dzj dzlst ( H
15 ¢€d&3/ y)
4050 C€d3 ( Misd
OB tsdzj dzls'
IEEE 802.11.16e (WiMax| rs 15 [ B 2-7 S
IEEE 802.11.16f(h) rs 10 wvBf(} tsSHH] WS G d
(WiMax)-f j teff j € (Hs 300 ¢
WWAN
IEEE 802.20 (WiMax) Itsdzjj 1 [IBHHJjtYCO -
mMslstseo s2 Mmls
GSM 9, 6 sB/ T gtsls®O Hts 3
CDMA 14,4 sB/ gtsls®© Hts 2
IMT-2000 2 [ pH/dhy (d30O dzts g4tsls®™ @ 0€ a3
dzr DB sdzj dzls t
384 gigladvfm ditsB
OB 5dzj dzls ts ¢
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Il JMftesotsHdz J § JjtemMsdzOdz dz" Jj MmJjilsd W

1 jtemtsdzOdz dz" J B MftetsetsHdz J Mjlsd ]
dzw s+ mMw Mtc Oo dzdisyl din jdats] iz OV HEAL. [ H d2O6 5
Codzyiz EBHBS ©OLOdId] dBJEtetst dzj € Istets dzd
Hdzv IOflsfdts?2 Mise HEBMIsOIlstsydzes HJNM jokzy 1
"difmw fitmfjSlsder ftde jdzd §& btsdikz, -
f sweddtsm! McOL E dz MEBBdz! €5 tOL OB SISt
dz" §j dL EsbtthfjydW¥Wdcoydd Home RF, fi
IEEE 802.15(Blue oot h, Zi gBee d Ht. ) .

t# Is O dzH CHeitse RF] IEEE 802.15.1 Bluetooth

Home RFi { Ists dzOL 9 OdzdJ MBL HOdzdzs?2 9 d3C
ftocsdLotsHdIsjdzj?2 Ctdi3f! sBlsjtodzsets - BT Ists
Home Radio Frequency Working Grup ff jJtcor 2 c6tsH Mmih j Mmis
dzj J othdzs fperhj 90 Wdteds, o ¢ dz¥ yoOwW | r
Packard d Microsoft. J] 20 tttcOdzdL s
ftoslssS 0O tOMfte HY dzj dzdzsc s BJhfyddictso S+
Wireless Access Protogol, € Hstisdey 2dz B' dz dzj y* o s
sd Home RF. Il fsmdzj Hinlseadd o d3d Mists dzO
M jydWdsoydd mMksoOodzd dmftsdz L so Ols+ Ho m
cOBBISOjIs 9 HdOYfOLtsd] yYyoOmltsls 2,4 11y
JIsmw &jlstsH tOMh dc@ At ts e Q LS dettc?0  tfinjiste jfifn
Mistsisr .

SsOC MdzjHEkjls dL dzOL 9 Oded W, Mis OdzH Ote
BJMftcso BH dzZOW HBdOh dww MmMdMmlsj ©3O § j to |
9 Mlsdzs?2 € Iz ot dzif ¢ S Wzsd Sigzis?d HO
(Home Phone Line Networking Alliarjce dmMf sdz L s o h j 2
desmdlsj dzv ExJj Mkh jMmselzs hkze Isj dzj W tsdzdzk
tcOBtsls' Mjlsd Home RHRsdgg) &8s tcH d(dg didfo sz
orftodzdgwe h jj Jets WEdSydd) .

g Jydwde o mwjtor fted d3j daJ ded v H O dzdzts
dL dzOyOdz' dzlz ss i JfdEsHCEydds yd dedd & B J MY to
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stsBtcOL dz" n T BRI MsdzOdz: dzf = CBRRY ! ¥ Isj
Hts BjMh dzzteseo " 7 Isjdzj Wtsdese d Mmtej HMIse
cdw MtsLHOe OdzOM! Hdzv f J t6ijHHCRdpdd" rtg O L cils d2t
d st tottet®. @k dZCIOdEHsh | dBJ IsSSH O H T
HOYd ftod bttOdhf slsdteso ] szt d
tcOLHjdzjdedw COdzOdzsoe TDMA (LOddMmIse so C
stcOdztf stclsdtotso € j - dgjtdsosiH] ¢ ddzOjdaghs o~ dzdzts G
sB dzOtclzy j dzd j 5 ¢ €©dedz LOJRO dZBE M A/Mdzr 2  ted o3
MmMdlswa Ethernet).

ljtwoOW ojtemdw MfjydidsoOydd Home
1998 etsHO d wBjMfjydeoOdzO MStstesMmis!
BOtlsy 2001 G. mMfJydvdecoyd?2 Home RF
Ndo O dBzs BOSCHE@BOUplsdzzf j B HOUd HE 10
Bsy detsmls! ¥ HOdz dgj 2h jets jJ ko jdzdyd dedw
mdwy Myfjydw¥dcoydd Home RF 2.01 9" M dzC
yjdzd tOBtYyj?2 ctokzffr Br dzd o' ff sdzdzj dz' ,
tcOMW stcdzd tcts 9 Odz0O.

R Hj sdzBldefosth d dz@QwWi Ists kZdzd o j temOdz dz" 2
Wji2fyp, MeawrLr a0 hd?2 HEkeEe M Httkzetd MO
Bkzs hd?2 Httesets?2 Off OtcOlsdes? f sHHj Y Cd

Bl uetooth MmMjetsHdw t©jOdzt dzs dMmi sdz'
fesoBHO ©LOHdGBJdzsjmewy j@ ME&GUS UdOd jod ez MY
ddlsztcr Hdzvw Mtskser n Isjdzj Wtsdetse ) , dzaj M
dztsy jdedzr = 9o dzgj &3 otsL sy detsmilsj 2. 7 dets€
ots ddesets twOL fHtojotsMatsHdls " dtsS HJ 2
Il L sy dets, dd3j dedzs kOGBS @ tzgeS & O M dzs
dzedw dd3j dgdets HdzW Mjlsjora LOHOY MIsOdzH C
Msetsets ftod d3j dzj dzd v . g4 BHds?2 Milstetds
Bluetoothz Mistcts2 Miseo @, M difn IsHjtaly ¢ iRls OdzH Otcls © | E |
stster § L O ftsfdzd Hdedd §Jsd o papds, Mmdzd N dhds o
B" &3 Home RF Mmdeso detse s {f jitelgdH € dz dzdn Ististd i
mMsd. [Mdesedzr j] R OOCIsj todhmlsd CHjo mse jRAFdztdd:
O jJHjdzr o IsOBdz. 3
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gotsdd3 § sWoe dj ded j Biuetindfhjswg of & OUDY d-vs di3f O
Eri csson, | BM, bBAnt Elssoghbbadjdtcdzk
tcOLOBSISSCd MIsOdzH OlsO {f j et dzOdz! dzts 2
dzz¥ OB BYk® Spdcild hifrzst @dyls (

vyd ©® 2000 eBBHEZ © Bluetooth SI G ¢
HSE Btsdzr "j, yYydd3 o ctekf §k fHOHMe]RE) O dzd
ftesdLotsHdIj dzd { dzj d&3j dzlsdzts?2 B OL T i tofsG
sdodzr = SBRI! v Isjtse, MBlstser a Isj dzj W B
f OcOlskzter d Hte. wjetsHdAdY MIsOdzH Otcls Bl u
sBh jMlsetsds. [ jYHE Bl uetooth &iWwG" g- | I
ddd, o MmosbejlbMmbeadd M Slstste’ i3 M juyd
HOtls | EEE 802.15. 1 (tsdz s kzeWrddssseo Odz
Medium Access ContrgMAC) and Physical Laye(PHY) Specifications
for Wireless Personal Area NetworksWP AN tedW d S Oydd ¢ i
stcsdzy HsMikzf O ¢ BjMittseosH Bz ¢ OdO
oBHO » fJjtemMBdzOdz' dzr = MJlsd 2) .
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U OB A y®Oo dzdls j &' dz' j R OLOCIjtdMisdSd Isj R dat

1 sCOL OIsy Home RF Bluetooth

Il dH ®BsHizd zEzis] sH BEfdzdZ z Zd3s sSH B dz" J
B3j IstsH YOMmistsls| d3j stsH YOMIsslg

ydimdzs ME OA 50 1600
ClzozH Iz

[ 8h desfls! 100 100
yqe o, ol

4 stetsmis 1 ddzd 2 (etsi 1

H Odzdz" &3 ,

df smtse &L 1 9 kddzd yjIsr toj r ekrkztotso dzj ¢

9 OwW v |
s tsdzd yj mls s 127 14d BGteOdzd

Eflstcs? Mlse

1 O dIs© d da¥ Blowfish data security 40 B4YIsdetsj h
9 Odzd J

t OHd kM Hj 3 50 10-100

s Jydqvdeoydw Bl uetooth sfdmr ea0Ojl
ddew sted3Oydd Mmd3pde']lslRf)joedg” Sind ese Odad § d3. 1
dmeatsHdl o o283 yomldglsy 2A400d4z¢ d
MswiOdsts BjLdzdyj dzL disdzdzr 2 HJOYf OL tsdz) . |
stsH twOmh qtej dzdw MY j Clstc® ¢ sMtcj HMIso s5d3
dzj @ OW Yomlstsls dzOwW  Isidstsidz dzy Qitgaky mC@ussiand oz
Frequency Shift Keying. [ jIlstsH yYyOMmlstslsdzr = M OYS ¢
omw lso jH] ddOY HEZVW §ijtejHOYd §(dthOo
Hj dzj dedets ] S dzd yj Mlsots fsHECOdzOdzise N dted

SsOdzOdz ftjHMIsOoadzv jIs MisBigdz] Hifishy jOdsHj tsk
dzs f Is MCOys tse sy Ompls sdedia] d32 I st Q.0 dzO dzC
SOYHM2 COdzOdz Hj dzdIsmw dzO ote] d3gj dede” J T
625 ¢ m, ftcdyj d3 S OYHEBSHRBEZ Mjedj dlskz M
mMkzh OW (fsHC O0dzOdz) . 1 Jtej HOlydzs® dgf mtej f
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hzs Mddentetsdedets ) ftedj Bz Ssd3 o f sfydzj |
Bsdj s SORO®EO. 10 MiSkdik &syjlk §
MCoOySses. vOSCE?2 d®jlssH BBjMEjyudeOjls ¢
fsddj ntsL ON N jdedetsils: § jtejHOY. ) Bilzdzj H &
fjtcjHOdd 2-dfie sC @EEEOZOEZE § OC jls dzj &
B¢ Msseh Ojls ©B Llstsd, d §jtjHOyo
fMdzj HEZs h 7 fSHC OdZOdzse, kXj d20 Htekc 52

s OB dAfy®OL H j dzj dzed ] T dzsfpr yYOfMmilstsls dzO ff sH C (

uls tc O dzO rdOf OL sdz, | 4 Mizh OW [ s flsd 3" |
YoflsslsO f|f sH S OdkO dzts ¢
f 1Y

[ ot O* |2400,82483,5 2402 +k 0..79

cf sdzdw 2471,82497,8 2473 +k 0..23

R Odzd v [2445,82475,8 2449 +k 0..22

AtcOdzydw |2446,52483,5 2454 +k 0..22

* st RMIOddd d AOdydd

l eslssCtsdz Bl uet oot h §tsHH] teisday@Ols f
d bERBEE slssyco0. 100 ddzd Btdzjj dhif sd
Ok kst Miso O tprdn@L. s [lsi dfs] S jUshls td s
sOj ssffd@Sondzate) , ( © MEO& dats i ydlaagddzedz 1] (
tSH dats 2 fdetsmjilsd By JIs B' Is His fmj o3
bilstes2Mise, ftod {lstsds sMisOd d j 4§ sHY(
MesMsswdedd c¢cfOwisotde, fMlsOs OwWMmM: Mmdd
b2 hs@gdsH j2Misoaks hdj fdCsfmjlsd B
dzlz 8 fgcdteraer (
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a)

6)

B)

t dB5) Oted Odals’ §sistetsj ddy §dCtsimjls].

Il COyHB2 dStMmjlsd Hj2Mseakzjls Istsdz’ ¢
SHdOSC fHyddzj dedz" | EmMtes2MmMisea © dsclzls
k. stoRpdstdis] hmsts2flsets tHds2 §d
f sHyYddsj dadz" a3 o 2.5 to bz IS (g dsff. dzj M d dzr t
Hicze M HEkzetd { i ColejHd®Wdzdd L dag@fm Ixftg]jts «
fsdzj Hise Olsj dz' desfyls! yYOMmtslsdy & M OYS t
Emistes2 Mes@&dnduzBo Odzr (5 otcj dzdd dzed d yoO
dZzOwv f sfdzj Hitso Ols j dz/ dzetsfyls ¢ MOy so kdad ¢
sftcjHjdzVv jlsmMw OHt Mt JJ GMHdse dsets [
Mz yO2 dzts 2 f sMdzii H23D VO Is ji ddzj ddty figlidsds o . J
Bl uetooth fwuikfizphgeey d2@ j 6 HOYO dz2O t
o to j dzjimdedfivigion duplexing TDD) . [ Mmdzseo dets] EfMmistotss
dIs §0OSJs" o dzgjudlsde § ote] o) dzdz" 4§ MJ G a3
T Ydbder j. 10CjIsr o LOsadMmMdddisMmisd ls
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otcj d3j dgdz’ Bsfj cWBpdze + ssdz YyOfMmlstslsO € OdzO
yodedqw fjtjHOyd §0Cj0O. l teslssCsdz B
Ofmddzn tetsdzdz 2 S OOz HOddz 5, HE Itej o f
tctsMis! 8) cEtoizsMsearn COdOdizse ddzd € O0dzOd
fJteiHOUYJ? Duzdalzdzs? Mt HOYJ 2 GsdzsmMO
CdzcMo & &4 C OBzPIZOM o COYHEGBAR dzOf tcOo dz
Ofmd BRJ sted Yydesids @P2Bd B ¢Bdls/ M) o oW di3sd
tcOlsdztsd3 dzOf o dzj degdw n dadzd Hts 433, 9 ¢
fd B3d3j Isted qagy d3 tcj

sddzrntosdedetsy MjHddzj dzgdj ( SCO) o tsL d3t
CB®BsYS 0. s OCts?2 odH Mmewrd fHtdd3j dav j Isf
ykzemlsedlsjdz' des?2 €& L OHjtey COd3, dzOf tod dzj
fSHHjtydoOjls HEts Itejrn MddemtoesdzdzH B Mtsj
e j » Mddem tetsdzedzr = MisjHJdzj dagd?2 ) tSHdad d3 |
Holid tOLder disd thdsedzr i3d EMmMistets?2 Mils 9 Od3d
dzj dzdd thdsedeatsy Ekmbttts2mMisets tjL jtcodtok
shdy udtedL 1OS -dads jtoeOdB" .j SANO)] § Mdzd
fl s06R, f(olttdts §td Mddltesddsd M,

lted OMddzm tetsdadzts?2 Mowir d (ACL) dfMmf tsd
Isr, daj LOtjLjtodtetseo Odedz" j HdAzw Mdden tots
MsjHnddz dzdj otL sy dzs 3y Y HEz tsMmdzso dzr o3
dzj dzdz’lzdgds tets2 Miso OB o HdSsMmjlsd. [ Mdatse d
Mlsoe O Bsekzls fsHHJjtYdo Ols! Istsdzs €5 fSH dzt
Mesd S o fdSsMmjlsd dBsyjls B I8! dgj MC
CtsdeS toj Isdetsjy f sH yd dzj dzdzts j EmMlstes?2 Miso ts
Istsdz’ € 5 tgjflzdH N jfds o toj d3d dedes o3 d dzls J tc & O dz]
fOCjl Bl Shdso dtsets kEMistots? Ms® V] Is @ MEad.
tejf dzgfj ECOLOdz, f0OCjlIls Mmydilyg®jsls fifiyts cdznisd ta
IsOls ofmj kMt Mmise O. O Mdder totsdedetsj] M
fitejHOCQHs" , f A teddzvlsrj M shdedOodid
automatic repeat requést

1 d Mdislstew dz0 oMy MmMeotss Htododzj € Olsj
MisOdzH Otcls Bl uet oot h C0OC HJj2Modlsj dzv d
MJ esHdY BGlsdsmdlsy d dts t©J HE . Iytdsitsd3ts 3 d
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oMy X4 tIsts jhji Gyjd dtseoOW Isj n dztsdztsc
Mzdh Csd3 Edzdo J tmMOdzy dzz 1 BHdedr 1§ tod dztsy
BB dzO ( dOfteddsjte, ftwd §jtd b®UB LS EH]
fpw Btsdzj § fetsMmisrj d Hihjor jsgmbesBiis
otstej ydw d SCtdayOlsj dz’ des MisOdzH Otelsd L 59
MsdzOdzr dz"n = w1l R, tOBYOWw CclkzffO | EEE
MisOdzH Otelstsdy | EEE 802. 15. 1, MSLHOK&O |
(Tg3 d Tg4d4). 1 wjLkzd sOIs] duf G Stf dzg fzdH
9 Odz Ho O dztsol InE Erds O83HAAr&#ssOMEdiung Access
Control (MAC) and Physical LayefPHY) Specifications for High Rate
Wireless Personal Area NetworksWP ANs ) e d | EEE

8 0 2. 1Vareless Medium Access ContdMAC) and Physical
Layer (PHY) Specifications for LoviRate Wireless Personal Area
Networks(LR-WP ANsi)fids OdzH OtelsT Hdzv o™ M tsMC 1
MeisMmMisdzets?  JtemMtsdzOdz' dz" = 1 81 R, MBBIss

1dLSsMS stesMisdy j] Mjlkd fMisOdH OelsO | E

14 Misslstew dz20 lo'ts mMdsrtef B GSte MPLUAHAs )M Is dzr -
Hdzw tsyjde hdesCtsets € tolzcdf) oL OHgE s Rastf s dz
mMsd ttEdddzd® BT mMiljoerj EkMstts2Mmlseo ® B
fplsr &®kd, HiNMjor @3, Mt MojtenddL Cdd3 f 5k
dzf d3 3 -~ Odzd L Bsd3 § tsH ¢ eizdzy | dedgls | € O Mg &b af dz’
dzlz )y dz20 MC tstesMmils! Bd3j 20 M C ! ¥ Isj tetsd
MdMmlsj 3" MO Jdow sted3Oydd d HAdMY JIsud
fjtejHOyd Btdzjj 20 €Bdls/ M. [ dzw tejh jd
BislsOdz MilsOdzH Otcls dzd L CEEM S80S frjllsbdz’ 4=, 1 (Hal R
ygdseétsd3 o Miskzy ddz OldeensyziHoreysvell @itdzdpid3hi  (
Electric, Motorola, Philipy , dzOL 9 O h d 2( tHgg-myd0 Zd §-Be e
L OcBego ff yJj azO) . ] SHicOL 2d3j © Odzts ! Yls ts
zOf tsd3d dzOIs - LJGL Ostsds:B cPsdepls O st @y fzls ¢
Yyo j s kz.

dlsOdzH Otcls | EEE 802.15.4 (ZigBee) {
HJOY OLsdzOn: CB8G&, 60dQpd F6V0 [ otetsy ' )
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Hd Of OL =0d2j8 9[0)j2y

dZ,WW
(h O¢
(Is OF. cz.

v OB dSyOMistsils dz

(hOc
dJi 9O ~[ | y§ OdgOdetbe o
YyJ delstc Odz! dz' n

Hd Of OL tsdz'

YyJ dzlstcOdz: dz" n

YOflstsls

H 2AH8EBL, tHdzj [ |2y
528039, [ Nos(
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tcOL tcOBSISC MisOdzH Otcls © Htotstf MC dzOW n t
Et hernet mMddz dzs otLEsMdzO. [ O0¢CMd BOd
ftcJHEMd@ISISte] dzdzOe g WHFEEEH&EO 2z BD stewW dzO
ltotsBdzj A3z tejh ddzs ftswoedzj dzgdj MIsOdzH Otols ts
802.110 d 802. 11g.

l By Mlsy M g3 MIsOdzH Otels | EEE 802 . 1:
dzv jIs ftoslstsC sdzr dzj sB - tsSHJ A" J Hdzw st
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dzr 2 Htshiskzy M B d&Otkzy jddj d3 dzj MM j2 (

rdzvw L Csdesd3ddd  dzj eetstej Miztemise ditsB ¢
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ftslstcd Bdzj dzad § d3 dztsh dztsfmls d .

Il thdtsk MsOdkH OISO 802. 11 ftsdsyj
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Hztcr Okl jddlydW d& AsyOC xj Htoj Hislse tcON j dzd .
ydd ("dWtttse Odedj ) .

HIsOdzH Otcls | EEEo &0RlsM™M a dzOdB tsdzj J ¢ch
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Il yomldesmisd, JMdzd o [BMCoej HJOY OL tsd
MisOlstsydzets H Oo dzts, Ildstss dig BCARO fipsO y dbdzQ 8 sy  tsifife
sw MmMetBtHAd ~ YSHHJOY OLBdse ISOd kY4

s dzgj HsMIsOISCOd3 802. 110 tslsdzetsmw Isw
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HIsOdzH Otels | E BEIEGz@BGORH. AltdWb .o " MsC 52 MG s
yd HOddkz' = (Hts 11 [Bdls/ fy) , ftecOCIsdyuy
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sfdmr a0t ls fteOoddzO MtsL HOddw dlzdz' Isdm
stedj dzZsdtetso Odzdz” = dzO 16 O wadQIslg" dij 2, O IsG &GS
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tcj HOYd dBsy jls fsHHjtey o Ols! Mw dzO tOMmMm
fO.

g j ydV¥ d 9EBE @02.11h.t OB s YyO" ctekff O | EE
cOMMd&zOIstcd o OjIs oL iRy datsMyls ¢ H 51 sdzdzj dzd
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HOftls, 9 Isjrdesdzcedd m. 25 L Odztsy j dz' o
shdes¢, (tBdzOttkzy jdzedd d dMmf tcOo dzj dzd §
ydo Pt HOyYyk HOdzdzr » s COBROEZOB dzdL € s
dzsfls! Mjlsj2 m. 25 LOCdzs yojlsmw o dadL ¢
ClsO tMmtse j dedesMmis! SOC Y] MowiL OdzO M Isj o
ZO tOBtlskz 5 CORORZOB IBdZOdz dzts?2 Y OMmL
ter BetcOdzd ydoe 0 Isfmw {itldOfiPts 21 yy O fif lKOs1ly  3Qj e
tetsfils! fjtejHOYd s 1 Isdds COROEZOB dzj
56 &¢Bdls/ M, sBjMfjydoeo ©0j ©zOwY Mo toj d3j dac
|l nternet, MowLOdz0O M GMtsB j dedesMmilsw iz
Isj dzj Wisdadets?2 fjIsd d oL iBsy dzO Istsdzt S5 9
o' MsCd] MettesMmisd dGsckzls B j Mfj yde Ols
9" n COdOItse, dts HOY] o 1kt Mzzyoj
Md eBHd" t©OBEGISOJIs dzO MEBssMmMiswa daf BTS

U J ~ dzts dats 2, CO¢C d bjrdzsdzsedd Fr ar
dmf sdz' LEzjIs Isd ~dzed & 2 o qtelszOdz' dzr n fts
sW/[1/ 1 SDN ftoj HY s-&0¢ BPI sdz®dzd ydj 3

1 EkEmMlOdtsodzjdzd] (o dtelskzOdz dzsets) Mts,

T fiJHOYO ddat sted3OYydd

I ©WOLtekzh jddj M Hddzaj dzd W .

18 9 Bldzdydy s uvW[1/1 SDN ftd od:
mMzlsmMlsokzjls 3JjMlsCs] LOCtjffdzjdedj € OdzOdz
dzd dzd § O3. l i3j Mlsts 1 stsegts L O kMlsOdatso dzj dz
BOteh tckzls, Is. j. HoMmdzj Hise Olsj dz' dzesfls: C s
fjtcg @@ Mw BdzsCd HOddk -~ tls dhissydd ¢ O
Ylsts ftod dBwBOdzs?2 L OctkzL ) Milkd o f{ toddan
fsdz L soOls! oMy HsMskzfdzr sz Ezy~«C
ftosatsHdl. 1t Is. ¢. ddW stedsOydw sls dMmls
(dd3d ® Ismw L dzOudlsj dz' d&" § fJesdiiyklscd ot
fjtejHO]jIsmw) , sts It ftsLodzVjls t©OLH
Btsdz hdd3 ydimdzsds o dqtelszOdz! dz" = Mmtsj H d dzj dz
sdmMisdud MEsets bk dzetslsdzj dedw (o lsdzdydd
de' dzf 7 tj Mktemtses o wW 1/ 1 SDN), ftod &
Yydilsjdzi des + WWjClsdoadajj dMmftsdz' L s Isiypw ¢
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odzv jIs tsBjMi juyudls! BtsdzjjJ daedL S k¥ Mmilstsd
s ddij Is- o odHLEk, Yylsts MmMlsOlsdmilsd yd Mm< s
By dsmMBtsL ddS dse jddy C0¢ CttOlsCtso tc] d3.
fjtcjeotkzL S o MmMjilsd. SO tso tgj d3d dadz" |
detso j ded ByJtejHJ?2 o CodR3BzISOBtLOR (d,
Hytexd & fted fjtjHOu) ddt stedsOydd ud ey
ctozL S s zis  Is C fJtoj ftsozdey ded® BSyd &
fJtcj HO O] d@3s? dda¥ sted3OYd d .

Il Mmjbwas M CtdBBzlsOydj?2 0S¢ jIkto, d
Odz! dz' n mMtsy Hddzj dzd 2, tc O L dzdtaehenk srtuals ts d3d3k
connectioni SVQ d { s lpasadedt vigtual (connection PVC)
odelskzOdz dz" | MjHddzgj dzdw.  OL dzduyddj d3d
OS¢ dBINHE SCoBBzldlz] B B M HJdd dd W
9 Odzdz" d©3d S OdZOZO R PDH/ SDH.

ltced Bt OdzedL Oydd odtlslzOdz dzf = Misj HC
f sz yOlsj dzj 2 d da¥ stcdzOy qdd0 difd Gstfdg' L Ezfig IdsGrozt
MesJHddgj dedw. It otej gy § JjtejHOYd ddaW st
JHddzj dzgdw o d3j Mists OHtej Mse dhissydzd € tso
Mydydodz dz" § StsBBddOydd BdB1lY dzOdz® g O
dzdv BB IstsE dzd S OC def Moavwdg OdOS N TEBO®L OE
fdwdnOud ddei stedsOydd sftedH]jdjdd) ddin
IsStczH dzd Is§ dz! dzets. | Odzdg’ 2 d3j m OdzedL o3 tsB § MY
dzts s ' sMmtse j dgdes j mdzd Eyj Mmis’ , Yylsts
sBr ydets dMmyfsdz L e sy fshistswdadzls j j 0 Jtcls
EMmMlsOdetso dzj dedvw MtsjHddzj dedv wlsmikzlsmlsokzjls
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33 kZtetsodzgy HAzYW COYHBGE o9dtlsizOdz des@ ts
tclze sy ddesedj d3J - Odzed tdg3'ztcshfigfitsdz! L 2 d3

gdzj Hiz j bls'slsdyylsty fted ff jtoj HOYJ H Odzde
COyimMlso® £ Mijlsj2 m. 25, {ftsy30dkzz2, Mmjc
EHdodlsj dz dets, vyt o MmMtsotcj d3j degder = dBSH §
fs COdzOdzOd3 v vy, Hd&zw L Oh dlsr s h dB ts¢
d&3r , Ylstsh d( fotcmMs RC sdz LAPM, tj Ctsd3j dzH O\
M. 25 B' dzd BMmdeso dz" d3d My swadsd wHdzw f § 64
sdjdz ydWtettser a COdzOdzse MdllkzOydw tjL
MisteOdzy JMJd dd3d d sy dBhtsets ¢ ddtse,
stsdz: Cts5 dgO¥ Ispy .-hs.dzs6 d
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tej HOYd HOdzdzr » tBh jeots ftsdz' L so Oded W, |
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djld M tjltcOdmMdzv ydj?2 COHtse (Fran

i 4 IstcOdzff) @ tgftne Relay FR)T 1 Ists Isj n dzgsdzse d v
HOYd ddWstedzOydd o Mmjlswon fjtejHOYd HI
1l jtco sdzOYyOdz! dets tOLtOBBISCO MIsOdzH Otels O
9" j MmMiltd ddzlsj ctcOdzi lzBP N Bdzidzif 5 o O tzef ¢
4t HOUYU HB®dWEj~ dasdigjsiglfd m. 25. [ Hd&OCH
cdw FR o Gfdtsodessdys dMmftsdz LzjIsfmqw ¢COC

Il sweodzjdedj bjrmrdesdzsedd FR o7 L o Odets
or MM stesMmisdz = Yydw tciafrtsto r ¢h Q dd&dfdgt= ,¢ O
Isj dzdzj ClszOdz! desisds'icz s & Gzt esc 8 Jhtoctso © j
fsdzt Lz hdj, CO¢ HtwOo ddzts, s lstso tsdzts €
MissMisd s McOodej dzdt M OdzOdzsc tso ' d3q
Metsdz ¢t IfBteWHEB Bjdg "d2 S WWdydj d
Mlsy M ftsoerh jdedj 3 otscsdi3cy tetefgls 528 O thf & dzf
zs tlIsCOL Ols! MWw ©ls Bdtscdn My dz' » d&d -
desflsd fted §jtjHOU] ddwstedzOydd, dmnmyts
MOdsr d3 L dz2Oydlsj dz dets Ef tctsMmisdIs: Isj ~ dzts dz
zOL 8 Odzedd Isjrndesdztsc d d . gjdstHdz md 2 6 O de@dzi
Fesod"n d Sfjtedtekzsls M BdsC ORd ddil i
Mlso jdedzts f OC jIsOdBd d COHtORBd, o It ofts
Wisted3sOydd twOBtslsOsls Istsdz? ¢ 5 dzO@ € OdzOdz! oz
M COHBOR]. |1 BGldazdyd) =HEs gk jls?2 dadH2j5],!
HsMisOo C 2 ddaW sted3Oydd, o Mmjlswn FR 110
sBtczHtSo Odzd j . [ Mdats 9 dzO™ dz@ SO dodg@dz! Isgts: das
tcOW fjtejHOYO ddWstedzOydd IsO¢, ylsts J
sdz dzOf tcOo dzv j Isfpw H Odzj jOtoth tis figtizts Is & jNIE iPls) g)
COHtr ftosMmiss MBtOMr e O smw Mmjls! 8 B JL
CO. ltwd otLddCdtso jdzdd ftetsBdzj &3, Mo wL
ZLdzr IsOC Y] dBelkzls MBtcOM 9 Ols! C OHr .

s OCts?2 YBHAtH, d&OWHE M o MsC ddd
Me stesfiflov dPOMIsswh j | otcj ddW o Mtsslse j s
Bsyjls tOBISOIsH M MOtstsMlswdd Hts 1F
Fteso dzgt-1 SEMr desdzse dd SDH), BjMmfjyde O
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fdtjHOyd ddat stedsOydd ydtwjLr Mmib! d §t
hdn &ddzd Giedgy iz je? ddel sted3Oydd. [ 53 dats
ZzZzsedw FR d&O MmMjetsHdw WwWodzw jlsfyw, f sy 0
LWWjClsdoades?2 M btsySd Ltejddw dzOC dzOH dzf

1 OHts Blsdgjlsdls!, yYlsts MjeHdY Isj - dats
Lizjlsfqw Hdzv B idg H-d diyjdifjv? , dzE8€.Qidz2 W OCIsd
dzdv CttefstcOlsdoder = Milkj?2. 1td 1 Istsds,
CO tstcOdzdL Oydd ¢ sMmistsw dzdz" = 21§ tcls 7 Gsdz'odz
slsdzdydj s m. 25 ffted LOCds yjddd HBET
"detsd EMdzkze sl d¢djedsmMed WdLduj met
ECOL" 90jIsmw jhj tWwH fOtcOdRj stctso :

1 cO0OOdzlsdtetso OdzdzOW MG tstc sAtarittedy j to J
Information Rate, CIR , ftcd {Istsd3 tsBj M J yde ©4 s
HsMIsOo € d ;

T cO0OOdzlsdtetso Odzgdz” 2 B J d3Cdmjnitted H ©y d
Burst Size, Bc=CIR* T, ftd tBjMfjyjddd IstejBlZzjC
¢ d;

1 HGy dzdzdIs dz! dz" 2 sBl j d3 {ExdaegsH Oyd
Burst Size, Be

T ¢COyjmsets fjtejHOYd HOdzdz" » diBsy j Is

rcedd3dd Mdzso Od3d By dets e s stedlIs! | 1
mMw 1 dzjfgig clzlg®h j dedw & COyjMmlsej tBMdzzy
dzj dzedw EZCOL Odzgdzse s fsce dzOh jJ dzedw o1 {f tsdzda"
dzd L 3O, dzOL " 9 Oj BIsegts2.ML eaky Bucket o (
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Anropur™ «Leaky bucket»

* CIR — cornacosansas
CKOPOCTS Nepeadn

* T — nepuon yepeaHeHns

* Be = CIR * T — paspermneHHbIi

”\‘CT}’";.“\‘”U'C ‘)Gl’c:“ n)art”ma
SEUAPSI | - —— * Be — nomycTineiii oonem
[yIbCarpi
I
' > Be +Be
Be —_— -
= = ¥ Kajipet noMeyaiorcs

: il —1 DE =1

Texymee cocroame
Be cyervixa - C

1 | — b 4

»  VMEHBIICHHE KaKable
T cex na min [C, Be]

td®. 18. ¢ dC ied kadkylggkEeO dzd L 5O ¢

VL jdz HsMiszf © ¢ Mmjld FR diLdilsdjGs
sh j2 s CddjdsO. [Mdd ksl Bl jd& daj
6 fjtejHOsIsMY BjL dLd&jdaj ded?2. [ fdzg
I, dets dzgj BtSdzj j yYyddB ojdzdyddzsz Be, Ist
zdo OjIsmqw o " 1" M jydodz dz@ 2 Isdf sk DE-,
vis: 1Isd SOHEL' ftod oL ddSdetso jdedd o
ftcOoats tejh Olsy, COCd] COHtr HdzV dzj €
Bjtojdedzr 2 tsBi jJd&3 ftcjorhOjls IMm + 14, I
ded 3O Ismw Mmjls! & o dzj -dzddm s M PFEHE | BEiss &
Ndls oM sd L s Ol M MtsedzOh jdedj &3 d H
L OkteOkr MazjHbkshddk Mfshmsesd. ulstsd s
M Bdlstsds DE, EkmlsOdesodzj dzdzr &3 o " 1" L dzO
Mdlsd L dOuydlsjd dsects LOfOMO f tosifiemns dz
sftcjHjdzdls! CIR t0OQodes?2 "0" . 1 1ilstsdyz T
O~ BdIls DE BERHjI Qg OdeOnaip@de® T @S{q Lz
dzs?2 My smtsedesMmisd 1 Ists fwOCIsdyj MSd dzj
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]l sded BOW L Ists, Btsd hddzihlseats G j'tcdisjstctss
L dzOyJ dedd CIl R.

1 jtoo sdzOyOdz dztb Rlis jelDadzte @B ®dswHizd © tizO R ‘dzw
tcj HOYd HOdzdz = . Htstslse jIsMmise j dadzats, o fmJ
dzedL &3 d COyjMmlsoats tsBmMdzzy do Odzdw™ ( Qo S)
WdCO HOddz =, Is. jJ. IstcOWdSE @dyzy yYlkzo Mmlse

g foorhjddjd Mitshisj?2 §jtjHoud
By desmisj2 dMfsd L] Bsets BStclzHtso Odzd
Hteczedr Ijrdsdzsedwr f jtoj HOYd HOdzdz =,
stcOW JC O toj Odzr desets otej d3d ded (, ftc] Y H,
L WW jekdetefinlsd fjtejHOyYd tjyd dmf tsdzt L 28 IsH
ud d f tH @dzdzj, decpjigP 35 H G tzd B L Jtelz j sfw ¢
CO, fjtejHOOO]jdBBets 5 Milsd. vd3j dz' h j dz
90O dets Hdzw LtcOWdSCO toj Odz! detsets o tej d3j dad
LOytd gy o séts dsfiptfoly df'S 1Ots o O dzd & ts dz' ts"ds O Is fip G tHAL
Mlsi?2 JittiHOyYyd d&O BOcdmisteOdz dz" n dzd dac
HjteyJ$ dzO dzd L € ts QY toteteldy lslaterj As M ¢ OdADgz@Z "
M B3Odz detse s tOL d3j O C OHtetse dzjtc] Y 9 56
fsLosdze jB O LOHjte j§&, MowL Odedszr = M
fdtejHOuk tsyjde iy dzpjodee’ s KdQnde oj dzd v L
fJjtejJHOYd twjyd s Migkwdgs FR tOLOBBISO
9 YOfMmbdetsMmisd Mlils OdzH Otels Frante tReldy B@uniFr a me
FRF:AiData ComPREsS8O0OpniVoice -ORErl1Fo ar
AFrame Relay i FReEgmot &t idgir slstste’ § H
slsd3j sdls+ Ylsts + WWJjCIlsdoe desls fjtejHOL
orhj, yYyjd M dMftsdz L soOdzgdj 5 Isj = dats dzis @
o' fzMC Oj Ismwv B s tc\oicasFaa@edieay Acdess DE)icq
Coltstesy tBiMfjuydoOjls 1+ ¥WjSClkdedatsy i3z
stcOW JCO d ItcOWdECO HOddd » fted f jtcjHO

sOC EkyJj cettottddzsm: orh j, Isjn dasdzisc
BOIsr o OdzGfigzlz y 8 OC f jtcj HOYd HOdzdzr = o MM
ftcj HsMIsOo dzw s h j 2, ftcjyHy oMfMmjacts, z i dzlz
Ja&3r 2 MmMjteadm). o 1 I2 yjdzrs Hdzvw FR t
HjtelCd SCStdBzisdtolzj d3r = o B8EE OdzC dzdr Mgt

147



HOtlsT tsfdztso Qally O RndzO4 diyls AoBHISAD dzts © dzj dzd W Ty
BzlsOydj2 SOdOdss, fteddgjdzvjdg o o | SI
ftsdz! L so Ols! Mw § &zOdz dzz 3j sOydd E. 164,
fsdzr Ljd&g 2 o Mmjlwn m. 25,  &zOdz dziz i3 to
HOdzdz" 2 fjtco dfMm Biis@E t§ teftsei Isdajts dff EsHHjj te) d o C

vdzj HEjIs jhj ©OL Mot §BHYJ s dlzls
sdodzs tcOBBISOjIs Istsdz ¢85 dzZO@ C OdZOZOR M
vd B3 daj d3ddadJ, JdMmdzd birdszscd” FR dM
dzOnm , sts o 1l Mdzkzgq@zy j s kY B OB Pdz
tod {19 sC OL Odz fteddkj 6 Misj Hddgj dedw yj dals tc
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I yjdsd Esyds MSOLOk!, ylsts Isjq ds
d orMCi YW iChdods? Ijrndsdkscdj?2 d
dvils: v Sseshj2 Od kjtdOsdos? (fs ¢
dzj dzdzr 5 S O dzO dzO k.

gJiIsd ¢ouvf. vjmdszsedw TCP/ 1 P.

] slsdzduydy s FR, CBlssteOY L d&zOyod
fjtejHOYd HOdzdzr = (S 0OC oftetsyjds d Isjr
dbuvf] M MOBESets dz2ZOYOZO ML H O OdzOM! CoO¢
f4twjHOyud odgythtcB@wdsp (died u' , HOdzdz j,
dZcedw oduvf] twWOLLOBOIS 8 OdzOM! COC Mmdetse
hdJesS s sdzmdzats?2 yYydWtesos?2 Mmjlsdi B dzlsj Gt
| SDN (fmjetsHdgw yoOh,j dmftsd Lkzjlsmw Isjt
L Iss2 yjdz ¢ do ¢lsf - detOditise| dz2@ Bsh dzr J] d3j -
dweshdg jJ2 1+ WWiClkdodets ff jtejHO9 Ols tOL
sftcj H]dzddazts or MsC ke Mistsd diitsmls tsB tstclz H
Eyj Mls!, ybkts fowveddzOm! 1IsO Isjsdatsdzisc
zs ¢ Istsdzkz, ydsit ddAsde jsaOdsedd o € i
desydls BEtOdzd yj dzdzr 2 ~OOSCIjte. 1 MmMtsets
hj2 IsjdgHjdzydj?2 Mmlstej dzdlsj dz' detsets totsfls C
dztf etsctcOd3dzde’ = MtcjHMIlse Htod tSHsSe o] d&3j d
By dets BSlsBI Isdlsd dzsplcE §PH § dzdf ji ~ des dzsc d
slsd3j Isd Is! d otLttOMIsOs hIzs CtsdeC ztoj dzy (
Ot O Jo O h j2 oL By dsMIsd, Isj-~dsdzsed

¢Mddzntetsdedz’ 2 N dd3 §4t6) desMO (ouvf),
9 Odzdzlze § jtjHOYkz tj yd, HOdzdz" -~ ,l6 O tSH 8 C
Ndded?2 &BiltsHsd MisOlsdmMisdyd MEtses BBz dz! Is
csotsds IstceOCIs] . 1 JteJ HOYO oMmMj- ©dHBBO
Cibtse WdEMdosb Ouzizs?, HzQuUzzj tctsdz 53 B (
fitwj2lsd ¢ ©WOMYtwjHjdjds MmMikjes’an tj
COmN 2 ftslkstejBdlsj dz 9 dzs B2 Bsd3j dzls o to
tej Miztcm, Cslstster 2 jJ Bz dzj sBrtsSHJABE o o d+
dzw s h j 2w MCtstetsmis! & fjtejHOYd. RMY & dz
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ILWWjSCIlsdodets] hBzdz Isdfdzj SMmdetse Odzedj tcOL
HJ dzj dz@te @ dzlsdwv = C OyJj Miseo@o SsB Mdizly ‘d o P bizgl »
f od ud dzO, fts Ctltstets?2 o ¢ u/l dmf sdz L Iz
H dzd dz" . [ J dzs o Istd3, Ylsts HOdzdzOW Isj ~ dz
fjtcjHOOO 3" = BAzZsC BB WwWodzw jlsw Ctd3f tot
dimf sdz' L z¢ s B sBydls Isj mdzsdzsedw isd, dMmy
sl. stSGHO MisLHOs OdzOM! Isj rd2sdze ™ ¢ U
smlswdd, dLddwwjd"dad e |sBdlk/c d, f
B' dzt | S tsdzsdizdIs! € OdzOdzt i Izjin difsjofipfivie-m ' 5 Is dél
Isjdz des dzedL CEO&BsMHisdZOH B dzs B jJ MY J
fjtoj &3 "o Odzd] ItcOWdECO tOL dzd ydzr = Mz
ydils: btjpkzjdks] COyjMmbsets B Mdzlzy d o Odzd

CO tj Odzt dzsets otej d3j dzd ) . [ dzv 1 sse s dz
d3d dzd dc3O dz! dzts G ts 1 s@L dfHIgAZO ddsOCo yYdW tctso 52
smMisOo OW M 9 wORE O~ s, omMjeHO JMmls!

cOL Bjte BESCO., vOSCdd BSetOdd yjded j dz e
lIssd3dz o bjrdtsdazsecdd o¢uvf dMmftsd LEkzjlsmw
Bjtc LOCHEZtpAXSs, ffSulsEtcr\pj zdssdd dhf sdz
BjsCk oadilskzOdz dets @280 M| Hsdedgzdedns o [zts i .f
Hdzw Isjrdesdzsed?2, dMmitsd LEzs h ¥ dz©bd, t6C
Ylsts oL By dets Istsdz? S5 fted dMf sdz'iL 59 O
Y4 d&. smsOlsd foss [ ISy s ey dize; Castoe ]
L so Ols! HOIOGteORRBdz" 2 tejyddz, d tdz o fMmj
dzj dzdj o dtelslzOdz detsets MtsjHddzj dedwV, Is. .
J fjtcjHOYO o jtcn duf] bteOWNJLCO Hto
dr s} Mftwyjdo M Bsdo™dGded 3¢ thy &
B3 OCjIstso Bd htsegts ttOLBjtO d tOL 3
J oL stesigf Y§d dz0 SHdtsd3 Ctsdzyj My H(
did dL WiOcdcdk dZkss §OCjlstso &0 HEkc!
B dzsMmis! Fslsdted “yujds.
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3aronoBok auyenkm ATM

WHTepdeic "NoNb3oBaTenb-ceTs” wHTepdelic “ceTb-ceTh”
g|7(6|s[a]s]|2|1][ome| [8][7]6]s5[a|3][2]1]0me
GFC VFI | VEI 1
VPl VI 2 VFI | Vel
Vel 3 vl 3
VeI | e |cie| 4 Vel | e |or| 4
HEC 5 HEC 5

+  GFC — none TUNOBOro yNpaeneHwa NoOTOKOM
* WPl = uaeHTUG MATOPR BUDTYAMSHOMO NYTH
« VOl — wasHTVMKATOP BHRTYANEHONS KaHaNa

PTI = naeHTMdukaTop, PAINMNE0LWLMA AYedxd, Hecywkwe HopMmayn M
nycTEe ALSidkKn

*  CLP = none npuopuTeTa noTepu Aadeilkn
*  HEC — none kosTpons owwbox 3aronoexa

td®. 20. ) 'Ooulslssyg Cou/

sO0Cdd3 sBEOLBAR, o Ijrddtecdd ¢uvf |
sOydd wyjjs, C0O0C tw©OLdsodHdAdsMis! §0O0¢
J B odtelskzOdz dzr = MjHddzj dzd2. 1 1 lstsd3 ¢t
kZsedwds FR d m.25. RMitd Ltseo Odidjj- o dt
YydoeoOjls dzzyhdj s MtcOodzj dads M Isj n dats dz
fJujddw BJjLBOMdsMisd. 1td {Isd tslsif O
ydd flskzdzdzj dzj ? 0, sHdsEets dL Mdase dzr =
s Ofdetsisd, dMitsd LzjBses o Isjq datsdzsc
fpjHOOjd3r 2 fOCjls HOdedzr & MBHjteydls o
d §sdkzeyOlsjdzv. wvjd3 dogJ BIdeid © ¢duvf ©WO
sBd My udddy BjLYfOMdtsMmisd, o d¢ yosh d

T oklsj dzlsdWdsOyds , fsLodzve h iz 5B
okehdds 8 MmMsjHJdzj dzdd @B tisdzj dids jdsQ dAfiAG 3
zsy dets?2 Miststetsdzgy Hj2Mlsoadlsj dz! des wWodzw j Is
plsj dsdWds Oydwy shdtse" 9 Oj smw dz2O SCtody

1 stdWdHJjdydOod desmls’ |, Is. j . ftoj HIE
tcso Odzdese s tcOMCter sdw § jtcjHOO O B2 d
dsfls: BjMfjuyuydeoaOjlsmw hdWtcseo Cts2 H Odzade
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1 AJdshisdshis! , cOttOdklsdtclze h OV Ists,
de' § daj B" dzd dL d3jdzjdz . [ JrOdadL B yjd
o0dzd] CBdzlstetsdz! dzf » MEddds d G smdzi His9 O
3" = BdztsCtse HOdzdz - .

! s Bdzlstetsdz H 3 IR 06 tc Cdig]laysf © O j Is d M
o MztemMtse ddzd HOdzdzr = dzj L Otj cdMmistedteso

Il ttOBRBCOn ABEBO o¢duvf dqd&3j J smw MY J yc
BJLBf OMdzesmisd o ATM.

SsOC d FR Ibjrdzsdzscd-B dzg f dztt OB Bls ®g t
Hd dzd OSI 220N @®Jj g @20 Ot~ sy SlskttO® f6ts
AdLduyud mM€d?2 Ekttse j dg o Cdzt yoOils My Jydwc
sBjJMfjuydeOjIls fjtejHOYk Bdlsse, o€ dz¢ yoO
stessf sduyj MEétsy Gtoj sBcOL 50 Odzd | . g dzj HE
Ftetseo j d2@ ftoj H Y ts5dzO dn@ jdds todsfgafids e 1§ ©adDOdiafs o
SDH ddzd PDH ddzd ¢ OdzOdzse M MmMtsB Mise J dzdz

l Oy des?2 WEEdSydi?2 W¥Wdrdudmésets kttse
GteOdzedy wuydd ¢. ClsO WhkdS ydvw toj OdzdL Iz
wyj2¢d &0 d&oddydy thdsetsllsse jls fifs®iyut w!
MisOdzH Otels O d3d , SBtStczHtsoOdzdy o¢uf tcOB S
[Bdls/ M-4)( STM

Apxutektypa ATM

E 4 =

YpoBeHb ananTaH

Yporexes ATM

DrEHYeCcKIE] YPOECHE

=1 [T | (=

tdB. 21. otidlsjClkicO ¢uJ
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Licse j dz dbuv[] fftcjH]Jdv]ls, CzHO BLEH
hdJ wyd?2¢d, fitl EMsOdzOs zdo Oj s Mistsls
Mtsj Hddzaj dadw iz sHhdgwe tsfpdejo j dzO . ltcd 1 lstsdz fsE
~lotsdzdetsy dBBkzdzr sdf dzj SMdese Odzedj tOL dzd Yy dz
SOCYd EftOodzwjls WVWER ydwdkd bk tcOo dzj dzd
HWhda d dMmatHwhdas wyjJgs; tdz 2SOLT 8C
Bz) kwsodztg AAL O ddOdgd e tcigdlelf ot ot
1 OC tsdzy vy, Ftetso j dz dbvf Ctodstesdzdelzj s f
MsjHddzgj degdv Efmdzscedw d3s tsBMdzzy d o Oded v , (
1 1sOf jJ EkMmlsOdztse dzj dzd WS tbidsly tah GfSaige)dzd 5 s § G dz ¥
¢ s dzls te ts dz stcOW dS . o folp dgy Is dzdg,ls Odels 8 dzg dzd »
fted dzgj HsSMIsOIS] tj Mkztemtse My ls! sy J Is
N dls seMmdzzy dJoOdzdy M Hkeddza SOy Miso ts
H.) M Ijd, ybte" ttBJjMfjydls! dzOHdzj 3 C
dzj dzdz" = MmMtsj H d dzj dzd 2 .

rdazv wseiMfgmydgydtsihisd §jtjHOud ©OL
M btejBlkzjdkr &3 COyjMmMsotsds o Isjrmndesdztedd
Mz y B ", Colstste” j toj OdzdL 28 Isfpwi AAL. f s d3tsh
t Mdzd YWdqLdumMScd?2 ktetsojdzr2 d Lktotse jdz ¢
fdzzxe d B MigMds Qf ¢ .JJjEpdkiztese | d
fmdziz y B . [ Mdzts 9 dats § dZzOL dz@y jsdffjic s &z @ls b dzo T
Ftetsodzed tsIs My jydWdudmMédms ~OtOCIsj tcdml
SlssBtcOy jdzdw BdztsC e HOdzdzr -1 PDdis lsots CosddzO
Wt d@3Oyd sdzdesy f sdzy “WugHEy zsybf 4 @) des
sd ¢ul, O LOIljda MBteOIls! BdzsC d H Odzdz
o jtorndedds Etetsodswds. 1| oduvf tejHjdjdzr M

sdzzyBr ] Odzt dese s o tcj d3j dzd :

7T 1 6mlssw dzdzOW B d ICtnst@ant'Bit RAeCBR; M Is

T 1Jto] B3] dzedzOMS BEBHEBE OV tc | Odzealtime s 9 to,
Variable Bit Raté rt-VBR);

sdzy B dzj toj Odz dzetse s o tcj d3j dzd :

7T 1jtj &3] degdzOw B dlstse OW MC 5tc bnis ¢ dzJ
real-time Variable Bit Raté nrt-VBR);

T 1 shiskzd ddOwe Ow AlikkbdeBihRaté AVR);
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1T 1460t HJ dzj dzdzOV  BUNhépecHicd VBit Rpféts te ts M ls
UBR);

T 1 O0Odzlsdtetso OdzdzOW M€ s to tSdsanteed j tc j H
Frame Raté GFR).

sdzzyB O CBR dMmftdy Likzjlsmw §toddztsy j da
JmMmw JjtejHOYO M fshMissvwddats?2 MCBosmlis!
ogzdyddzz L OHjtYSCd d JY o0tedOyds . u dzk
ded § MtjHddzj dedv. vdfdudsy i3 ftedd3j esd3
MW dzgdzts?2 MEstesMmils' ¥ (64 CBdIls/ M) ddzd
ydWteserr 7 COdzOdzse [ 1/ uvl. (hj BGHdddB {
HOYO BodhH Jf sMistsw dgdets?2 MC tetsMmiss 6. 1 toj Ht
Milwas o¢uvf] d&OL™ 90O SMEESL diszdzv ydj 2 ¢ O0dzO

] fpdzz YVBBJR rlss©¢ 3§ dagj sBaBSHd®BBS B J MY
~nOtcOCIsjtedMmMlsdSd s LOHJtYSC) d JVY o0t
j dzZlsdtcts o Odz dz0 M jls d fegzidBER. Is d5[dis dzdwlsts)
stsydzed O3 ItcOWdECO wodzwe Isfpw dMmissydzd ¢
ey HOYUd. uvdfduyds di3d fted d3j tOdd W o dz¥ ¥ Isfy
tcOYJdzd?2 d LeakCO Mts My Olsdj d3.

sz B OBRr tf toj HdzOL dzOyJj dzO H dzv ff tod dzts
otcj d3j dad, HE&BY Ml Bswzj j or MsCdj L C
Oydw s MtcOodzj deds Mz B ORI toj Odz' dets ¢
dedd BECtde] ydz | kmstes2mMlsoa ® ESOLT 9 Ot s
HOUYd Yydds&, O bOSCYJ sfdMmreOrls Mmisy
4 €. [Mmdzseor o9 OWHENe dz@iz@] di,Istp] Isf dzitc j L J tco d tol
tcj Mztemr M Isjdg, vylstser EZHtseodzjlseostcdIs!
$qd Lwjddy dBdddddL Oydd LOHJjwy¢d d 6
9 0dz0 dzO0 MmMtsj H d dzj ded v . ltceddzj tetsds dMmif sdz
mdzz y d Is - tcjLjtcodesPded & ¥ BodddsH] dzj Is
médy BfjwOydd.

sdzyB O ABR { toj HidOd dAONY ] dda? , H day | dzj to
dzj Qo dztsdzj todz” 2 IstcOW d € . ltoddzsy J dedwv M
BOC Md BBOdz! dzz®  diFifdizd FIOUAS ez =f jdiet SeRffls o y
(Peak Cell Rateé P C R Midimum Cell Ratei MC R, Mestslse jIsMmise
gjls! wjLjtoadelzjls tjMmMeztemr IsOCdd B KO
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dmf sdz Lz h jj Mmdzeyeskz ABR, {§tdzzyddzs ¢
yde o0 hd2 MCR. 1t &Bjtej] oL dBsydshmisd ¢
Mzemr t©OMYtej nj dvelshw] dgfwddz olffgddsd It
fesdz LEjlsmw &irO0ddL &3¥ BtOIsdts?2 Mo wL o
otsy wOMftedHjdzjded] toj MEtemMtse. wdkzkyBE
fjtcjHOYy bteOWdJCO djyxHEZ LAN.

sdzzyx B O UBR t©OMMydlsOdzO dzO0  ted dztsy |
Isj dz' dz" j L OH J ekt tsdfIlstCz jisdzizgjBfiflz o fyr , s
BtsHdzr &3d f tsmdzj EZHBodzjlsoatstejdedWw f sSlstcj B
dd¢ fJitdHOYd dpgzdptsdzE P&®BPEZISYRS dAds L OH J
wydd &, lwddjesd fddsyjddy, dnfsd L
B'Is! fjtjHOYyo Isj ¢MlsO.

sz B O "GER @BOL tcOBBISOdZO Hd&zW -f BHH]
stcOW d & O, ¢ tstsjstej H O jusdiyils sy jrejj dzs o Is s d3,
fjtcjHOY)] @By HE dBOwhtokzlsdL OlststeOdBR, Mts
IP-f OC jIstse, gzt hdr BBd hdj t©OL dJ ter ,
wyj2¢d. 1td Isiwilstedy, wjHifE] woyg 2SO BEZHJ IS
By 6, oMmMdzjuMmboady YiwijetlzLcd Mibd ¢ulf
90! ofmj wyj2¢d, dL ¢ &HlOSLtgrisn, filsts fijls s Wi de
fjtejHOYyk Btsdz "sets CdzdyjmlseoO® kx4 (4
Lsdz, JNJ emdfohQjs'kzdjjdej ctclzL C2z. 1 51 Istsc
CoBBBzlsOlstster ¢duf Ldz2Odzd 5 GteOdzd yons Wte
COHtese. UtGHO ftod HfjtojeotwkzL ] CodiBEzIs
sHdz wyj2¢k, O d oefmj ftsmddzjukzehdj wy
oJIsMmMsokzs yP FTRBOFISO. RABj dzgdzs 1 SO 9 L &
1 Ists?2 Mmdzzy B j .

stcjBsoOdedY 5 HBMISOC ) dJdaW stcd3Oy(d
Mise j dzdets tcOL dzd yoOe Isqw . 1 Oftedd3j to, toj Y
(stejBtso Odedw MmMsBdzE Hj dzdW o] Odz! dese s 9t
fjtowds dqdWstcdzOydd (IstcjBBsoOdedj yYgj dztst
Bz O L IsO0fj EmMsOditso dzj dedw Mmtsj H d dzj ded W
dzdwddd L OC dzt¢ yojlsmw MmMsedzOh jdedj s € Oyy
J B 2 eOBEEEOCIs. | 1tz Mtse dzOh j dad d,
908 sfprOdif ®Btcr Y HAdzZj ¥Oh jets f jtojHOY] Iste
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dzr , My weWwLEJjlMY cOtcOdsdicso Ols'  { t
B Ister COYyj Mo O -yl 9 - tHO d § Ot
cOCIsjtcdLze hdj BOSCMHdBOdz dzze d d3d ded d3¢
dzdw wyjJodpdslsfiftBOCd) §OttOd3j ster € C
COC LOHJjJtyC0O fted HJijtJHOU] WYdJ$ ydi
ftesyj dzls ftslsjtewdadeg" » wWydJg<s. [(hd ©OL s
zdo OjIs MsjHdde dzdj Istsdzt S5 9 MmMazzyoy ,
d Hddzj dzd JH hdEds HDE O IsSte’ COyjmMlso ©®© B
EMmisOdztse dzj dzdz" = Mtsy H d dzj dzd 2 .

[ dzv Y ssHHjYySd tOL d&dqyde = Mdzey B 9 |
dzOB tstc ot sdzise ktotso dzv AAL.

Lictse j dz OHOfIsOydd MmMsmissdls dL Ho L
C s dzo j tc cQonkgergbce $ublayérCS d f sHikztetse jdz@ M 6«
d B tSedingntaijion AnReassembly sublay&rSAR . 1l dz0Omlilstsw
otcj W tsfftcj HJ dzj dz 4 IdfO ftlstsC tsdztse
AALS. RL 41Idms yjbrtejman Idise d&O O
dmf sdzt L 28 sw  Issdzr €5 ARAUS oyt AdA LLLEZ jdlis
fsSHHjtyCd Mdzkxy s toj Odzi Wk st p s jj Wz dafl , H
1 0 2P sCOL Odets dMf sdz! L seOdzdj HelstsE
IP-f ©OC j Istso .

TCP/IP nosepx AALS
mract
Cemsent TCP TP [ |
Jaran | Jaran
Dedérarpasmsa [P | i Tcp |
MNeaypostse Nonessan warpyaa CPCS-PDU PAD | XsocTomms
CPCS 1 - G5535 Gaur 10-47 Gairr| 8 Bawir

*| sDU=0 48 Gasr

daron. |Nonessan narpyaxa
ae—, 48 Goir

t dB22 RMfsdz! LsoaOded] felssE sdzO A
Hdzw f j to-ff ©Q )t tsb P
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razsse j My j ujazds j Qapsazsedd ¢vf My sd
dzr '§J BjrOddLd, dL Ctltstcrn o § jtcolzs
tcd Isd3 GGeRekic Gell Rate Algorithin, weogdzwes h d2fmw dsH
J 2, OMMd@slstc] dzdzsets t6Odzj J] OdzG sted Is BBO

HacTHbie koMaMyTaTopor ATM

{OBopysoRanne nonsIceaTens)
ATH NIC ) = -

O ==

ATM NIC /
["om= |

— o HES
O -

OwoHEeYHEIe l".' Cers ATM ofwero
CHCTEeAM:! . ATH MK Nons3oBaria
ATM ru

(mPELLL
==

ONOHEMHESS CHCTEME! A TM COQB0ET NNATRI CATABATO MHTapheRca
AT NED W CODTESTCTEVOIWS S CETEE0S NPOrPaMMHca ol eCne4aHna

{dB. 23. ¢@RBE]L®

Ugmndesdisd VB3 jIs fedd3 dvls' v d € OC
Lz B3OV JECstipi0® Isjrdsdtedy HdAv &
dzj dzdz’ & f detsh OHBS HtwjHftedwisdw. 1twd df
Codzgj y dzgj sBratsHddis B M j ydls! §tSHH] o)y
zts € Odz! dets 2 tdipfjwiddd W R.2B)taidffn e dzOC s o dzOfMmistsw
Mdztsy d dzO ! sO¢Ov MmMdlskzOydw, ylsts o Bfs!
L 8 Isfqw  dzts ¢ Cldwaldsreg Nefvgris IJAN)(, § sMistetsj dzdzs" |
ftcOoddzts, dzO tsMmdeso ] HBMISOIltsydes H M J o
dets, yYbsts A jlicjjmdBBdzz d ¢duvf BTrdz BT Mow
stcOIsOdi3d. Y ted L Istsd3 dgOHB ddijls! © odHLE
dls dz20 i Mlsy d T sMmlstswdadets tOL o do O Ilsmw
f dzsC Odz' dzr &3 Mmj lsw dzd B ' dz@Rztel® Lyte/@B tEsA of
dzts ) 4 18 AN Emulation LANE) . [ OdzdzOVY Isj mn 2Bz G W
fsdz LsoaOls! ftojddszh jmMlsea® duf 4 tced d3j dad
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COd dzr 7 Milj2. [d&O wOCkdyujmSd ¢O¢
COdz dzr §j] MJIsd © Hdz M Mo teOdzj dzd j dz W
Isd (24:Mm.

1 wt-tOodjckdsbky dsiisd osMmjr fkhjfhlksk
LAN:;

1 RMisd LE6Od]jCOyjmss ktOdhf sl
He Ikjtetedlststed Odzr dats tOL dzgj fjj dedz’ d&sd L AN

T [(BiMmMyfimpigdef© dL LAN ¢ Mmjtee jkO
dzj f sMtcj HMiIse j dedets € v .

Vicnonb3oeaHwe TexHonorin LANE

Ethemat

=
=8
;a Kowmsyrarop

ATM crasainm

it dB. 24. RMiSd L saE],] lsjodsdksedd

1 OC dzv yOv tOmmdsslstej dedj Isjodesdesedd
wh jj otejdk™ HOMGEZOY IsjodsdscdY o dOds
fsmistetsj ded™ dwkd sdmjteo dides2 Mmilsd. [ H
i h Ojlsfw o §sdCRkl Bsjqidsdassdgddsdl Ot
fsd Lk TCP/I P wodwslsfw, f GHds2 Mkt
sESickHso OdedY duf, O f HEkes?2 Mssesd
cOMf tsmistcOdsj dzdzsls! Isj o desdzsedd TCP/ |
p0jl Motsd obL BsYWwsKIO§d K] t6pmHE Baez! o
fsHAoBH § fMmistetsj dds Kzd sdmjtes d idzes?
tsds OS] WodwjlkMmw Mmistej dgdlsj d dzr 2 tot
L zOydlsj dz dets? Bjtej dedo jzdtelkjls §toj d ik
J& ouf).
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sjhdsdzse W Etwth@dz ndg'ts of jdsovend fiflsj 6 H O

l 1998 cetHEkz f{ftweddzhmw Gi glajpl dzts &t -h
G d20 GigabitEthernetf ©dz' h j © Et hernet dhmf sdz L
fO CSMA/ CD ( ff sdzlzn i fHdtfj Dupjer 2 d totg i) ditslzp dz'
sSBtStclzH 59 Odzd § df tdayfy jdiEdsds Ods'tsdeHub) d dzote OB @Hs'O
s hdj -gOktttsodzyj dBsHjdzd OSI . [ jlstsH CS
sB dzOtclzy j dedd S tsdzdzdL 2, dd3j jIs BEteOdzd L
ffd e B3y dz2ls©, ftedud 3, UJd&3 o hj MEsteshlis!
BOVY HA&zddzO0 Mj ¢ i3] dBIO.1 O fif dedd Isdz@ fiPEOE tdrifigi3 C
Micedj dzgls©® MtsMlsoadzw jIs 2500 135 tsde'tsS =202 5
3. st btets, Mjlk!', f(omistesj dzdzOW dzC
BdlkzjIsmMWw. dwjeBHdW dBsydts csoatstedls! 5B
ZO Ctsdizlsdtolz | BuzdzsBE iz dzj A &tB'uld f tc Dyupds e x
dhf sdz' Lsoa Oded j B3 S tsdBZBzIsOIststetsds EBtwd tzg h
oS|I . RMfsdzr LsoOdzdj SCStdBBzISOItstcse § 5L
Hdzd dzz M j ¢ d3j dzls @B Is e 8 GO@BMA [ Y tsdzdzed Is j C
Otcezdzj dzlstsds o f sR oAz Jielzd KH O E&Oher
Mz dls! 1sOCyj Its, yYlts o deOfMmlstswh jj o
HJ dzf B3d » Odzed L d3" ftocdstedlsjL Oydd IstcOW d !
o0 dzts Hdzw YsMmstets] dzdv Bzdz' sdMmd teo d fydz
Msd s ML HOdz] o d telg isQickVLdEN {IEEEzS ¢ © dz!
802.1Q) LdOydlsjdz dets ko jdzd yd dzts o tsL Bt
COdz dg' m Milsj2. uvjd dzaj BwBjdajj, o Isjnr
dzdw, fmewL Odadz jJ , ZzOf ted d3j to, M IKEEY s dztsc
802.1D).

g4 ftwedzjdedjd3 10 Gidzodanp i to sk tditse rdztsernl
fdz L soeOdzedw ftedo' ydets?2 HAzw oMmMj- Isjn~d
mMibwa, das d o tcNaropditaOAEadietWork iyJANGY = (
d HOXYJ o ¢ dzts BMdzArda Netwdrfj VBAN) .( [ Mtse J dad
Mls' ¥ HOdzdets?2 Isjrdesdzsdadd wWodzws Isfipw:

T dnmfsdzdytsd@Gdkz St 6y dd3O Ful | Dup

1 EfttOodzjdedj MEtstesMmis! 8 f jtejHOYJ;
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I dmMftd LseaOddj btdz ¢ sfldyj M¢ 1

I oBLBsydsMmls! dMHfsdz L s Odzgdw dzO to(

1 oL By detsfls! YsHCd yjddw ¢ BEtol

g jGtsHdY HOYJ] ftweddmwt , Is jstcdapbdz OMéE i
f sdz’ L dojCRdedtgdztsc daf ffj ke d n AR5 2126 tste d ).
COLOdz t©OLddqydzr | 90ttdOdzlsr dMf sdz! L 59
Mstetsj dedwv Ctstcf stcOIsd o def M fggzls tso Otled Y BE
ydifletro Ethernet H dzW  d4fst® ) Idrjg tdsiddzd ey J Sott
L OCdz® yoOr sfw, fwixnHj ghFgeas? & § g droze
oMmMj?2 CotfstcOlsdodzss?2 Mjlsd BjL dgj SBn St
Ctsdztso .

Transparent LAN 802.1QinQ

Access (L2) Core (L2} Access (L2)
802.1QnQ Ethernet 802.10Q 802 1Qn0Q

| ®wmian B

SHEan A I l l “ ...’
T ].",'\,f—% . 30210
30210

02 10Qing

Ormsan C Ethernet Owmmn D

COCTOROH: NPSANOMATHA TEHER CaTh
BHIMAANT k3K 08Tk Ethernat 802 10

o

{ B25) jcog Qd Odzls My sd L so Oded™ 10 Gigabit
(st stcOdodats? Mmjlsd
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Croposa B

YaanekHoe

= cepBepsl

{ B26) k@A d Odzls dMfsd L 5o OdedY 10 Gigabit
C(stf steOlsdodzs? Mjlsd

4 @sCOd df &5 Mmjlwdkd fleo MANDESE dits -
dZsedd HJdOBdud MEHAC j(IsidelzGhfi) ISP B diiff B )

802.17), StskttOw

s Odztso d REY . o I j (s tete

olz HOdzdzs? Ijrdesdzsedd §tsdztsy j d2O dL o j T
HesMiszf O Al MsOaCO tjedmlstcOO .

Erdrpmaum %, IEEE 802.17. TexHonorua RPR

» Homos e rcs cbcpyrosanne \ 4 ’
SONETSDH spe cospanennn nx - ’
OENMFIIECIE N0 SIMOPCTORUUDOOTH ’

o Flarenneryyanssman sauoern 2pi chomx P~

ofrcaeunsact GRCIpon BOCCTARCEXERIE
roxpiza (< S0Mm0)
Hlcnoxsaoca DAKETI XARNMX ¥
ynpexeunn <
g -~
SOBRTHO ¥ALP VARIALTCA B3 BoXMIA o
MOXFHATERE N h
oflopxepaua [¥ Multicast
s[lepexarron oxme sy

Yenaaausaerca Matic act Car
oEanp yrammeron mereanero N

t%j\\& Spatial Reuse Protocol - SRP

t d B27.MAN -Is j © dzts ez dzDsq uj MS dn (! d&zOflsdyde &)
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sOC E)yj cboatsteddzsm!, MjesHdw ftod
JIsdJ?2 MHJj dzOdz 9" BtSte o ftsdzr L k2 Isj r dzts dzk
OCItstetsdz, §wLotsdzve hddz HOdzdes?2 Isj = datsd
sl) ftjlsjdzH tso Qllfj odrglz dasas i Jead Mdetsmlis d
wWogdw jlsfqw f jtejrtsH s MettsMisj?2 4 tejH
tesmlswdz, dqLdBjtewjdgr i3 9 [BdIs/ c, 1BdIS/ C
dbvf (kdjd "jddj otejdjdd §jttjHOUd §O
M 3Odz! dese 5 9o s @EEzfdzs deO L EFgJed § OC J SO |
Cd), MijesHdw HBMIdJeOjlsmw L O Myjls toj
ud . Clsts ftsLotsdzw j Is, dmf sdzr L v d3j = Odzad
oL Y dztsmls fjtej HOYd bttOW SO tj Odz' C
sl, M ftdj dddzj 28" dzdj L O P ©5d § 2 .

vg &3 dzgf dBidzid, Mmild M s1 ~tteshts ]
GHO, (BGEHO jGets HBAW o tBh jd3 B j d3J
jmMdzd LOctlzLCO Mjlsd BdZJL SO ¢ 0, Ists L
tej L Mylst, &3 ded B3O dz' dzOC s & tad<RC Isfdtafg € W dz
zdyddej, SCStlttcOwW, o thdsodesdy, tsftcjH]
ud, tcOMf tsMisteOdzj dzgdw d SCtsd@ZBzSOYdd, C
mMzlsmlsadwy o MmMjld ftedstedlsjLOoydd. 1 tod
zoj dzduyde O smw d &y jlstsdy ) df)s! MR L &is
LOctkzLCd Mmilsd o Isjyddedjy Mmj Odzmh©O Mo w
o jdzdyjddsr o90tdOydd LOHjteySCd. J1ojH]
Hdzw stcOWdSeO t1 HftwedetsHdls € fjto]j eOM te
kW (e " dd3) ydpfydatzd st € Odzw fds  fiag
o0tcdOyYydd LOHjteySCd. lted L Istsdz, JMmdzd H
o j dzd yde O Ismw, sts 1 WWJCIsdo dztsmls i tc
Ctsdzyy SCtdzytses, ftoedosHdls ¢ MdskzoOoydd o
HO ItcOWdC O, Istsdzt Cts5 Isjsf jotds'j d3jlsiasf . Is td ®WH(
COdOdz' dgr » toj MztcmMseo HdzY LeO¥YJECO 11
Yybsts 1 Istsls stcOWdS jtejHOjIsMw Isjdidd 3 J
dzj 685 HEtsdz COdOdz dz" = toj Mkztemtse d, mts
Bsy jls EHtsodzj se tsted s j d'tsdzts j tinjdaefj Hj @ a0 I g
ExJd © or Hjdzj dzdets?2 yOfMmlsd S OdzOdz! dz" = 6]

fr]
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#4COLOdzdzts] orhj HtsHlse jJteyHOjIsw
yqw lsd. wPSCsifdHOoydCi § st Qdzdiaf IstcOW d
Htsdzy dzO@ ftejor h Ols! 33% tsls HtMlsbBPds?2 |
Cddz sBteOLBAE, Mjlsd M sl dzai ddzo Oted Odzls
Yyddzdy d&O HEdkst IstOWdSO (1), Yls s, s
{Isd3j uj dedz" § BetOded yj dzdv wodzWs Isfqw fdzj
s} EyikO fOttOd] stetseo otcj d3j dzd . rHO-tSH dzt
tcOCIsjtodzOW HA&zW Mjlsj?2 HJijtejHOUYd HOdzdzr =~
LBoOdzd] Mjlsjora twjMetmse. 4 Htokzgts?
Emstcts2Mlsets Hj2Mlsealzjls © L dzOydlsj dz@ dzts?
Mgt dehdj o Milsjot] EMmMttts2 Misetds-f OC |
ftcQoadls! HOd Nj. vOCt] ftOoddzts, rntstets
Milsd, o Mijlkd Mt Mty ds?2 kefttdksed,j ?,
Wdgdats MSLHOjI Efmdzsedw Hdzv otsL dzd € detso j
stster j LOIjd3 HrilsOslsmw tw©wOLtjhdIs! , d
FiOo dzj dzdw IstcOW d € 5 3. [ OdzdzOW tsfMtsB j dedst
ftecdosHwh OQw ¢ BKOLtSOOded® ByYJjtejHJ?2 |
fted (Jjteip@PO®Yi O HOdzdzer ', des BSCOLTMr 90J s
Hj2Mlsed] d&&O fjtejHOYkz LttOWJCO t 1.

[ Sy dets Blsdzj IsdIs! |, Y lsldsj niipgtsdisicdgh?  os 1t @
flseztls & ~ OdedL &3 B MYJ Uuddd” QoS,
B » Oded L BOB], dMmftsd Lizj B B4 o ss, s
QoS 9 Ld&OyYydlsj dz'@ dets?2 d&BJtey oL &ZOG OB Ismw

SOYH™2 dL MmEh jMmsekzs h dan d3jfstemdsts- €t
Hdls HdzW kttOWdCO tffitejHjdj dddtsets Isdif O.
BZOC dZOH dz" 7 twOMratsHtSs, HAEY §jtjHOYd Ists
fzdz MOyd?2 okzy"j dmftsd L s9 O’ d3j IstsH
MeSdd St wwdyd]idgsis.d If 2t n@ydfAddgde -~ M
sdzscedwva, BOLdtkzs hdramw dzO tHdtsdz d3j Is
tej bkyd MmMis! 1 Istsls fOtcOd3j ste ftOCIsduj ME d

( Mdzd B" 9© JjOd dzf = bkMmMzsodwr HBAJ
Ists By des BTF dz2ts B fMilstetsdIs+ Bz dz Isd Mmj to
Hdzw f jtejHOUEOY §Hlsokzs h jes Isdf O. |
sBl jJ BB ItcOWJECO tOLdses Isdf O M Isj yd
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d IscHO, sflsddzOdz dzz¥ MmjetsHdgy M lsH C
tcOLtsd3 BSEHIWJydtetso Ols+ . tJhOY L OHOYE
Milsd dzO B OLSjizSEH{dES? disj AR MO A3 HJ dzj
odMmdzze My Is! M { dzdzvydj2 dzdzr sdmj tco c
sHddz BOLBar 2 Mmjteo dm, Meslse jIsMmise 2z h |
sO¢ yYlsts OWdS oMmjr fJtoddzsy jdd?2 § ot
Msj ¢ ool tcddy lKigdOotfdtipdditsH dIls 1 Istsls
dzscts fteddztsy j dedw ddzd dzjls. [IimeHO d
HJtey Cd, Mo w L Odzdz | mMts Mmistej d3dzj dad j d3 s
WOCIsduyujmMSed dmftsdzr LEzw Adzgj esHdE JO Mty
L3z dzv ydd Blzdz’ Isizf ifd te g dff igadsts fifpldscff ,tetso sy H OJ d
dzr &3 dLHJWYEOR].

l tsfftcj H] dz dzgdatsd3 M d3r Mdzj dBsy dets G tso St
tcj OdzdL zjIsqw ByjtejHdes?2 10 foMmlstetsy d
tcOMMdzOIstcd © Oldl'SDINSDHO dsfmBlzse j ¢ u [ ¢ O¢
hdd), Eudbk'wjosidesifcshistsYdd) Mmilsd o
qd3d s hdimw Iindssecdud MEdd oL @Bty dats
B3dls' Mw € Hj2Modlsj dz2 des Blzdz' Isdmj tce d M
ydoe Ols! L teOydzzr §jtjHOYkz t0OL dzStetsH
dmMf sdz? LsoOdedd anjlsjor n tj MzteMmts
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(dU0l &3

| ZO8 O\ AJtfOARSLL I
[T OAR[ 11 3IM ©RH

toudltrrefril3am RLUAJ
3ludMmisi & EftcOodzj dzd¥ BOL Odsd HC

RAW BtedBOYd sdzdzO" fdMmlsj O (RrRu), ddzd
(¢rRu), FtjHMisOs dz¥ jA fhE@BCIs2dzif to HEdtdrdsds defsiz
L 2Oy j dzdz® s 8 d®IsdL Oydd yJ dzj dzOff tc O dzj dad
dzaj ydzr = fsdzt LtsoaOlsjdzj?2, tBjMfjudes O "Iz
dzts?2 o daj j dzsedSE 2?2 tBKOBSISSd, otsL By
d ~tcOdzj dzgdW dde¥ Sted3Oydd .

shdj fodvisdy

s Mmisj 3", BMdetso Odzdz’ y Odia2 &, 5day j 2@ df g t
Mlsjtfjdd Blse j yosls MmMtsotej d3j dede” d3 Istcj B 59
BOYdsdzdz = MdMmisjdz. O Swdyjfudy F
dmf sdz' L s9 Odzd j HOdzdz" - . 1 OL 9 OdzdzOW ¢ 5
Fdzedo jtemMOdzdL di3sds d HtocdetsH O™ Hdzbs fifjtso H C
sls §jmMsdzOdz! dz@ =« Hts G dzsB Odz! dz' =~ .

1 OLO HOdzdz' = ftjHMISsOodzvw jIs M2 (
skztcdtoctso Odzdzlz & Codzdzy SIsdodes My sdz! L iz
Mo w L Odgdz' =~ sftcjHjdzj dgdegr &3 Bt OL 5d3Z d |
ftoj HZ) Isdets? tsB dzZOMIsd . dzf Hzfds | § ts gzt 3O I§ dzj
hdd3 B teOL ts03:

T CRHJjAsdWdyktess Odzaz® ] Is, Yybsts ¢ tsd
dqd ¥ s Metsd dd3j dz0 d f§jwOydd dzOH dzd d3
dr dd&jde, O dzgj OHItEj Mo ;

1 culstclz$ Isiztcdetds B ®DEaatzQY dqo3d 6 Is yYyJlsEkze
Is. j . ddeV stedzOydw dieftc Baepladdets dz0 o f B BO L
detso dzj dzdz" = W BtedBOISOA, ftejHjdvesh da od
orj, bjStmstser j), tOLdijtdtsMmls:  Htkzc
L SCodi3f sdzj dzlsts® HOdzdzr = BlstcO)} O ls Mo ts
Z{ tcOo dzj dzd v . J BOLJ MmMWOdal &z tsts g dg36 dzd- Lict

165



ddW stcdzgOydw o odH]j BN ydesgts Isj C MO,
CtcOW d?2 MtslstckzHdzd C 59 ) ;

1 ¢stdzdzj C Idcfipfdaslg’ L so Odedj e ftoj HY 5dzO
9 Odzdetsy deOC s dzjdzady d dBdsecsOmy j ¢ Isdsts]
HOdzdz" | 9o BHWISMW ®HiESEEOISEEd @] 4 f)tzs d
LOHOY o ddasjtejmMOr w©WOLddyder » fsdz L e
MedzOdz! dzr = Ry dzj ftojHEMBOIIcds O Isfypw
BB fdz Ltso Olsj dzv oz .

J BOL] HOdzdzg" » ©T Hjdzwels MfMmdzjHlzs hdj
B dzj d3dz" § ( fijsfoddiite) ) f e H B4 Isdzzs  tsB dzOM
Hdd3" § Ytsdz LisoOlsj dzvd3s HdzW toj®Bg daff j d& -
oOehdj 1WWjSCldodetsy rntcOdzgjdzdj d HBMIE

]l mMtsmMis©e 11 Wdsekzls oa-tHdIs! MmdzjHEs

1) shidasfatias gz L 2J 3" §J §Jtod sty dde) dz
fsdmMéy, d SBdEstetsdzy HOdzedz r ;

2) BOMMdoer Hdhv sBEBOEDLzED fzj 25y d € C

3) BOMMdoer mMdzse Otcj 2, dmf sdz L 2j o
HOdzdz" ', dr SCStHdteseoOdzdd d HJjSCStSHJEsSO O

4) BOMMder Hd&zv Eyj lsO Isdo Bty Lys tc G dade
dzj 2 jsteyj Y EZtodzOdz' ;

5) &OMmMmder MlsOlsdmMisdyj MSdr HOdzdzr =

1 OLO HOdzdzr = sy JjIs BT Is! dzts € O dz! dafs :
tcOMmY tcj Hj dzj dedats 2 .

[ sMistsd dzMiso Odzd B OL HOdzdz' = Wo dzW 8 Isfmyw

 Attesh OV MtkzClsztedL Oydw ddaW tstcd3zO

T UYBHHjtyOddd J4 Y azsmbsdEHM(dyid
zsmisdegg filpldsss Msmisswdzdy 11, HTtod CBlBtetsd
oddz dz" © Istsdz M3 Mdzj, yYbts Oy O Is M
yqddzv s sy ftcOoaddzOd3 oL Od dzdets?2 dzj f tetslsd o

T dBtdzt hOW dJLB'" stsydatsfmils! ftej HMNIsSO:
Isj 6 O;

1 MmMdedy Jdedw C g s Ngtstc©® d tsB datso dzj d
s tcOlsdzO" f sHEBSBs9 SO  BhktsetsC tcOls dzts j
dzdw tOLdzdydz' = L OHOY tOL dzd ydzr dsd H tsdzy
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] dHjOdzj dsBOY jHdddyO HOdd o &S
Bsd L SLjBfdviej, O dzj s slstsomeOH JusAvl dsuz
bz yh j dedw 1 S dzkOlsOydsdzder & R OwOS ISt

filsd d3" .
Rz stedsOydisdede § MmdMmisj dgr , § sMistets dac
slsdd yos sfqw ¢de St ¥, Sstshj2 §iodf

dzd © or ff sdzdzv jJ d&3" - Wikd yd?2, fsLotsdzveE s
ddeW¥ stcdsOydj2 d dzgj btejBlzsls ar MsCts?2 CoC

utsMlsOo OolstsBOIsdL qietso Odadets 2  d dzW tstc d3C

Il MmMlsOe OolstsBOIsdL qtetso Odadets?2 d dgW st
9 n BHWIs:

T birddudmSdi MjHMmlss O;

T fesctOBBdsy B8 MYJ U ddy;

1 ddaWV ste 3Oy d ts dzdzOiw i) tseo Quig@AYl{ ‘R 1 f 5C OL Ols
HsCEd3j delstse, Mdztseo Otej 2, HBOMMdo se ddaW ts
dzd L Oydd drm nrtOdzgjdedw  Cdalstetsdzv, 5B,
MmdMmlsj &3y EZ§tOo dzj ded ¥ .

t OL dzd yO¢¥ Is o dzj [P of=fdidztfs dztrfigls? o fmj - H
o Odzdzg’ = HOdedz" = d M j dd Mg M HkEdz L
h g dedzlz s - fipsio sC 2 detsfls! ofMmjr” HOdzdz 7 dzO
Motz f Jtcso Odzdz" 7 5 BftejHjdzj dedatssz {f to

dbRH, o MmMtsMmMisOes Ctlststc' 7 ornBHWIS o dzlz
dzr ] dz0 SCtsdzyjfydd BOL HOdzdz 7, § sdzzyd

J M@dnjs IsOSCdes (R OT HJAWEBEIS HOJ '
Csd3f sdzj dzls' :

T BOLT H Odzdz' ~ (471) CO¢C Mol lzy d
HOdzdz" = ;

1 MmMdMmisj d3r FitcOo dzj dzdVv B OL 52 H Odzdz
Isj dz' des?2 MmdMmlsj d&3" , o Cdzs yos h j2 tMhmdese dz

desets tsBMdzzy d o Odzed W .

ddMmilsj gOo tzf dzgdwv B OL 52 HOdzdz" = 1 tcoj H dz
ydd bdftsern HtwtsyjHizte ddaW stcdzOyd tsdzdats c
ddd R d ontH] Jjj 1S dkzzOOyYydd. 4
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[ Gl d twoOmhdewjls jj oL d@sy dshilsd f{
HitetsB dzOW d dzW tstc d3Oayjdrj dB8O wev 1t O LfHejddzd o d My
dzdw BOL ORI HOdzdz" R) .

YOMIss ¢rRe tOMMAizOIstcdo Ot Is o kL SCtsd3
d wuvirg. 1t.cOCIsduyijmMed ofmj Mo tcj d3j dzdze
MsteswiIsmw dz0 tshdse | ttOMMdZOIstedo O d3ts 2
9 ddzlsd cteOWd dy jrdlsdimd@ dzd L Oydd k¢ tcOo dzj dzd ¥
ddw dBetsectsOmYf j Clsdese s dMf sdz! L 59 Oded v .
Hdgd3r 2 ktese jdz@ dzgjLOQoadmddssmisd d3j yHEZ L
d ddav sted3Oyd tsdede” &3d Mtej HMiso OB MmdMmlisj o
fsmdzjHded ] ¢ bd§beBdisdkicy BE®O] dzj 2, O
Msotso Ols: o ftsyjmMimjy 1+ CMf dZzZ2OOydd.

l tBhjd3 Mz yoOj o¢RrRY sy jls o ¢ dz¥ yoOls!
Mlse j dzgdzts v LI T .

CCMf iz OIsOyds EytejyHjdyy MEts2 ddzd
h jMmsodzw jIs OHABJdzd MisteOlsste, o ¢ OyYJ Mlso j
dztsj dzdyts ddzd cwkzff O ddy tBMdzkzy o O
MstcOlsttc® otsL dzOE O Ismw Mdzj HEzs hdj L OHO

T tOLtOBBISCO fdmoOdedw 171 ;
WBBted3ddtetso Odedjy  dzOMmkstets2 ¢ Mtej H M
fBHHjBYOd]) yYj zsmisdzsmisd 11 ;

9" Btstc OdzétstedIlsdizseo Bt Oh jdzadw € H(
OdzOdzdL COyjMmlsoO tOBSIST (RY;

tej Btce OdzdL Oydd d dur ftcd (
stcj BB Odzd?2 5 1 CMfdz2OsOydd, L OhMdIsj
cts HsMiskzf O.

l sdz! LtsoOlsjdzvwdsd ¢RrRw weo dzw 8 Isfpw H 5 dz;
EftcOQodzj degdvw. [ded B Oh O Isw M § sdsh
ddzd d~ CEotdtdz].C Is[detg ydzs COYHT 2 ftsdz L 59
sftcj HJdzj dedets? MsotsClkzf desmisd HOdzdz" =  HC
dZzOB tstc® H j2Mlsead?2. S O¢Ru tBtOh OB Ismw |
dzOdz! dz' = L OHOvY.

=4 =4 =4 =4 =4
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vtctsoded ftoj HiNlsOo dzj dzgdWw H Odzdz” n

rdzv tj OdzdL Oydd dzjL OogdigBaztsy df O tizk
fsdzr Lkehda dr ftosctcOBRBB dMmMf sdz! L 2 Is 3
HOdzdzr ». [ dzsetskztesodzj oatsy Htej HMIsOo dzj dzd
HB9 Olsj dz MEB2 ctekzffs?2 o 5B dzAMEEcgn B OL
National Standards Institute / System Planning andguRements
Committed s sdz3dIsjIs 5 MdMmlsj dddes dzdz ff dzOdzd tc ts ¢
Btso Odzd 2 O3 ed S Odz ¢ sG 5 dzOy d ts dzO dz! dzts G
dlstczC sztcdzOY GGMdsoa © 1 Issets ftoj HMIsOo dzj
ted 8.1 , COYHBRBE dL Colstster o Mis @GOG w
dzr ~. [fdMmMOdzd" dBSHjdzj 2 HOdzdzr = Mtej HMIs
mMeJdd. 1 ydmdzs Etesodzj 2 oO©ntSHWIS:

l dzd M dedf2tcj H dzOL dz2OyJ dzdz" 2 Hdzv G dMmOdzd
ftcj HMIsOo dzj dzgdw B OL T H Odzdz" = . R sdz' L Iz
mMtse , MowL Odzdz" = M Mdgddh drtsazOd3 d If s wlzj & PE
sls MfsmMseO® jJj ftjHMsOodzj dzdw o f Odgw Is
B IS :

T wBi jClIsr ftoj HA3J Isdets?2 tsB dZOMIs(, mo
dzd o O sfmw 9o ¢ R U ;

I thdtedz" j| ~OOCIjtedMmlsdSd BBI jClst

T MmewiLd &BJNHE dad B] .

[fdMmOdedj HOdzdz' = 2O o dzj hdeltjtsogztsir te twg dz
MCts?2 dsHj dzt ¥ .

stdzyd § szicds cif W M 54 B dmMOdedd yoOfmls
BBsH ] zdtelz ] 3G ts B OL 52 H Odzdz" - . Clsts BMd
Wodzwjlsimw tsSlkstsBteO) Jdedj d3 dqdaW sdzse d yd m& ts
ydd BOL"™ M ftsdshi s wouirg;

|l dzlz Is tc Jidgddaz ) 'ls sHfdf MOdzd W o] HMISsOo dzj d
zO d3ON ddzgdzr = desmdIsj dzw - .
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IlonpzoEaTene [lomez 0B aTens Il onw30EAT &6

{mporpanme) 1 (nporpanpas) 2 | """ (mporpanmia) n
Brenman Brewnan Enenmraa .
Brem Huil YPOBEEHD
Mogems 1 MO &TE 2 MODEIE 11

K oHIIenT yansHaa MOgeTh . .
- A KounenTyaasHell YPOEEHb

__________________________ e e e

Emyrpesman Mogets BryTpeHHHIH VP OB eHB

EBaza
T AHETRTR

tdfp. 3.1 vtesedzd §toj HiIsOo dzj ded™ H(

{BdMfiujddy dajL Ooadmddsmisd MistelzS st
B2 o dzgj 2 ddWsteddOydd thdse Odzss dz0 Ists
sd dz' MSCdj ) HMBOBRAEASH d' ~ dBGgH J dzj 2
Bdetsy j Mlsotsdz o dei " dzdrm MMr j d3. ssdzyd f skz0Od
sfdmMOdzedj f§tsdzr LtsoOljdz MEdr ftoj HMIsOo dz
CodeS toj Isdes?2 toj OdzdL Oydd BOLT"™ HOdzdz = .
HOdzdzr = tsftcj Hj dzs? Is idzz gts p fiphzg 2 dzilps | d3ts 2 .

lojHjdzedj o twOmMmMdsclstcjdzedjy Istcjr kot
ftcdotsHdls ¢ I3z, vylsts Hdw B J M j yuj dd
sB M jydls! Istcd kZtecsodgw tslssBtcOy j dad v :

1) odzjh dgW ¥ sdggy § telz Odz! dzOW B H j dz' ;

2) Ctdzyd f Is z O dedatig®inzizdyts Hdp sz | dz

3) odzizlstej dedeft dAggHNL @™ B OL O H Odzdz = .

lJteor jy HOO Idf O B J MY J Yidmptd)s HisTijve G
BB f jteOyddedzs?2 MdMmlsj 3" SRR 8 lsj tcO.

[lssBtcOY jded j o dz§ sdeyYy f iz O jzizdzOwv  d3ts H
ydoeOjls dzjL Oodmdaisiis! fredagpmezsd fHiste
ter , sftejHJ V] B2 Ctdzyd flskzOdz! dats?2 dBEBH
skzter dzj ItejBlzjls d@BsHdWdSOydd ftod ¢ dzOH
slssBtcOy jdedj o 4 B8dmy ) Isis@dpddzOv d3tsH j dz .
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[IssBtOY jded j € tsdzy i lddiz G dz!j diz@zv W B H gz C
fudeo Ofls dzjL OodMmdiIsmls! dsedud M&s2 d
dz' - .

[lssB Oy j dzd J o dzlz It W Jdzdpy MBBW § d&&'OL O
sBdMijudoeOfls dagj L OodMmdBsmis! ¢ jtOyd?
sl dMftsd LEjdk 5 sjodduyimMSds M HMmiss

[SHjdd HOdG §. HOdMEsdkd j BOL "

[tsHjdzd HOdzdzr = t©OLHj dzveIshhw dzO:

T mdbjor j;

T diwoteandud MEdJ;

1 toj dzv yd tsdagdz" | ;

f tsBi j Qslcdity dzls  tets o Odzdz" j ;

T fttsmistej dzv yd tsdade’ § ;

I ddesetsd3j todz | .

Il dzgOMmlsswh jj otej gy deOdeBdzr M jj tOMm
v ydtsdedzr j] BOL'™ HOdzdz ~. { g @ nyd s ddedz -
sfdetso Odzdz’ | dzgO0 toj dzv yd sdzedets? RBsH j dzd . o
Hdls s Odedzd2mMitsets ¢relationeé ( ts5lsdat
dz2" &3 11 HtddgjdaWwesls toj dzwydtsdader j wULJ T .
HOdzdzr 7 B dZO t©OL©OBBISORO HCIktesd s
CGSsHEZ | &Y ypsdzdzr = B OL Oa HOMzdZ = oMmj HOC
ftosmisr 7 lsOBdzdy, ©OLBdISra dzO MlstesC d
ter n tOmMYf sdztsy j dzr H Odzdz" J . 1 Of tetsfr ¢
sOB dzd yr, SCtlstster j MOBd dBsclzls MisOdetso
ftoesmMso W 8@ WO HOMIM -~ Byl 9o ¢ dz¢ yols!
ter j, GCO¢C ftwOQoddzts, MowL Odzer HEkZE M HIk
dzd j toj dzv yd sdzdz | .

t Jdzv ydtsdzdats?2 BOL'" HOdzdzr = BB dzOH Ot Is
B

f o ®Hdds?2 IsOBdZzdyj ~tOdwisfmw Mo jH]
sOR, B § OB tBX&ZOHOs NhNdAR HJddOCter &3 d
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T Cdi3f sdgj dzls fftoj HAZj Isdets? tsB dZOMiIs(d, d daw t
~tcOdzd st . [BI jCIs dBsyjls Brlsy toj Odz dzgr o3

T COYHT"™2 MmMlssdzBjy BOBEZJY' Mtstslso j s
Mots2IMlsalz B j CIls0O. dzty GUB tsfipls . ddBONR daff 2 ) ts:
f tcOQo d dz, sftcjHjdvehdas HBYfEMIsd Bsmls! L
9 OjIsmw Htsd3]j dats d3;

T COYHOW MIstetsC O (SCtstelsjy) MBsH Y
sBl jCIsy (1 SLjBfdzwi] tBI jCIS0O) ;

1 o LOf ddgj dzdets? IsOBdzdyy dai HEGY EF
o' n 5 dgdstt | fiplstOsC ;

T IkOBdzdyY" d ddzj dz0 MmlssdzB ytse o o
Htsdzy dzr B' Is! Ekded$C Odz' dz' d( ;

T o COyHB2 IsOBdZdYyj MmMdzjHEjls dzOL dz0
sdzt Yy dByjls MsMmlsswis! dL SsHdsets ddzd
sBi My JyuydoOjls tSHddL &zO0ydzze dJdH s®RIsdd ¢ O
Yyd (L dzOyjdedy Szt yo dzj fsolststew jlsmw o

T © IIsOBd&ZdYyOr dBsekzls dzOL ZOyOls: mw |
RdzH j € fpr Mz Ol Hd&zvw EMECtejddw ftdméoO
o 0dzdw IsOBdzd y. RdzH J G )T fsLotsdzwe s 4l
L steWHEBY) ddzz® df s j O tcd dgptaj deff Zfls’' o «
dzgj dzlstse Isj dzj Wisdedets?2 Mmjlsd, d dda¥ stcdsOyd
sz oz Isjdzj WtsdzO. 1 dmME s WOBRBddzdd Kk
Cs2 BOLT ; dzs JMmdzd ML HOIs! gqdzn j €M
"Jlsyd Mo 5" , st sdiph j ] pnéed 2 C
Jets VWOd3ddzdd, dd3d dzd d Blsyd mMlselz. RdzH ]
MissdzB yz ddzd Mok dzsMmMisd MistsdzB ytso .
mMésdz s dqdzH J S Mse. 1 Oy dedwvw ddzvn j S Mo

T LOftotsMr ¢ BOLJ HOdzdz’'O Bl 8ts®T
HOdzdz" =) © o9dH]j OB A&y, Cslstster §j Istsy J
ftesmMtse .

ltcdojHjd3 jtejIsdyimMeédy thdser tj d

Il tojdzv ydodadats?2 d3sH jdzd HOdzdzr | ftoj H
desflsd Heobkzdzjtodzr » IsOBdzdy, dzOL ™ delO diz" =
zO dzOL 9 Odzed ] Bhls@uedt fdzdzd j el at i on
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[ dzv s dmoOdedw toj dzv ydosdadzr =« MlstelzC Is iz &
Hzs hdj Hdwisdw.

dblstcdBlzdzj d3j dzls Ote dzOW jHJddzed y® H Odzdz =,
dZsmMwismw o BHdz dL ctOW IsOBddyYy' . ¢Iste
9" BdtcOlsl2! daslgH L tstelsjyd, dzOL'"™ 9 O8 Isfypw € dzs
MsH jtoy Ol kdzad € Odz! dz" | L dzgOyJ ded v .

[ sd3] dgdetsy j Mise s L dzOyJ dad 2 , Clstster j§
Blzls.

SBtelsijbff stewHtsyJ dzdz" 2 dzOB St L dzOyd dzd 2
sster = tw©Oodets yYydmdzz ctcOW IsOB d&zy yr s
sjy MHj)ydls Mol kzf dshis! L doOy,j dzd?
cOClsjtcdLzs iz sHddz d Istsls 34 Bi jCIs

[ Isdesh jidadojz 3] te dzOV tolf @R)dzd yPtec j(H Mils O dzw
zOB tste tSHdzsSIsdf dzr » StstlsiNj2 d EZHte dzj Is
Btso Odzd v d3:

! ObtdBlzISO®Rd Glsdsh jdzd?2 dsclkzls BT IS
HOdzdz" 4, o9LWIsr j dL dz Sslsstesets W JEmdts

T o SHddR Glsdtsh jddd ofMmj Ctels j X «
MtczCskztclz, o It otjdw COC o tOL dzd y«
dz' § SBwlsyyd;

1 o tHodsE ldtsh jrdsf'd Hg 2z "3y H dsdz@S 5
5§ d2;
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{dB2 JOo¥dyuifmSts) ftkjHMsOsd ddj &l

VY SteW HisYj dadzOWY Mo sC kY desfls d d3d dz
dztsh § dzd 4§ , M eorHjdzjddid MijHd ddns ¢d
MtckzClskztets?2, ddzd Mma j Bs2 s dets hdgsdzdjv-. o
dzd?2 BOL' HOdzdzr » dzOL T 90O Isfpw dsecdyj M

l fOdwilsd Clf CO)YHEBS] Bldatsh jdadj o to]
vsOC B2 WO2d mMtsmistsdls dL § sfdzj Hise Ols j dz
Hr 2 CBtelsyy BGldtsh jdzgdw. 1ted L Issd3 tSH
Clts MdzjHkjlk dL btejBtsoaOdd™w 8 daj 5B R St
desh jdedd Heolkr BHZOSCtSorn Ctwlsjy 2. |
Isd § dzr , Is. § . 2 dzdr HBdzydets BT Is! fSHdzts
cOLdz" » LOfdMmj 2 HBdzyEd to nuzj dejsdedtfdzo 1 ts th
Mtsslse jlsMlsakzs h dr ftsdzw i Htsdz dzO " teOdzd Is
Yd Idf o. 1 J stczHdes ftotse jMisd Mtstslse j s
wkdls OR)dz. 1
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v OB dZzdyOu ttlse jlsmlsadj djyHE Mdasoe dz
BOL HOdzdz"

[Bi jCl] wvosddy [Isdash jod AO2 &z
CeLjkfd Mest| Cswlsjy L oY dm
psedel| Mssws)f Oobwdsk f s dzj

[ Bl jCIs7 ftjHd sdets?2 B &ZOMiIsd dzOR tSH'
Hiczelz o BGYtejHJdzj dedlzg" = Slsdetsh jJjdzedw e (W
misd, odHutse"n d Is.H.). dwbkh jMmlse j dzdz j
NJddedj o1qirdej IESCOLT 908 Isw ftsH j ey Olsj dz
dztsh j dzd 2 , O dO~BHWI lkteOy jdd] Istsdz €
1l Isdr ®Glsdztsh j dzd 2 :

T tSsHdd ¢ GHddtsdikkz (1:1). [Hdskkz ¢
o jlmMsolkzjls sHddz 1+ CL jBBf dzwte tsBI jJ SISO 1
LJ B dzvls@EB .j] Clsts Mtstslsdesh jdadj Md dzdzy Is
mMazzy dls: MmMewrL! 1OCdes BI jCItsa COC ¢

f tHddz S8 dBdesedds (1:f dodzd 1: O) .
sO ¢ Mlse jlsMmMisolkzjls dzBtsy Ctsdzdyj Milse ts
s©O 1, O dzt Bsdzz 1 Citsjtdigfodgvistdiids otizgjilsj StdsH@ d
sBl jJCISO ¢. ltcddzj etsds sy jIs MmMdzzy d Is t
ctozff ©e d c¢MmiskzHj dzlsé;

1 dwdescd] ¢ HdsEGEZ. 15 MmMkilsd, 1ls s
ftcJHr HEZD | B3Iz

ANStedzOdz! dets MEh jMmlsekzels MmMewr d Isdf © d
BiYHE BOCHBRB] sgkyufsd §j ctkzffre d ¢
dzr ¢e. |1 twjdwydsdzdzr = 11 1 Istsls oadH MmMeowL
dzj sBrtsHd BB SlstsBtcOL dIs! sOCtsj] lsdatsh j «
ftc] cBtcOL 59 Ols! ¢ MtsotsClzf dsmisd MmMewrL j 2
stcjBljlsmw ristcd BIs Gaidiasy Ho&ZVW COY-mMEEEB E
nt6Odzj ded W MmowlL j2 &@idHEZ dddi3d (ftesdyk
J?2 bOBdZdJYyy HEZv Cdz6 yoO fjteots?2 IsOBdzdy"
olststes? IsOBdzdy" .
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gowL" 90dedj IsOBdzdy tmizh jMmlse dzv jlsmw
mMtse :

T o AH dzts?2 IsOB &Yy © COyd MmMlsej tsMmc
d smw  Cdzs y;

T o f§tHydde] dedzze IsOBdzdyk Hdzw B M
sy 34 fodv, vyt d Sdzuyd o dMr SHBSE?2
CO¢C ddznj M (LdOyJddw 1 Isdms tHdzj 2 o
9 lststow Is: fqw) .

| 0o dz" dsd HtsMmistsd delso Odzd toj dzw y d s dzdz'

! ftosmistslsO ftoj HMIsOo dzj dzgdw™w H Odzdzer =
ftoddsd dgv j smW Hisdzy desfyls dz d3d dzd yOd3d H dzw

I fwtsmistslsO odej Md dedWw L d3d dad dzd?2 o ¢

f kftwsh jddj] ftsyjHEzte ttOL cteOdd yj
tOL dz' = IsOB dzd yo-r ;

I ftesmMsslsO WdLdyjmMEs2 tj OdzdL Oydd

sdMmisj 3" EftcOodzj dzd¥ BOL OBBd H Odzde -~

d#dMlsj BO E§fteOodzj dzd ™ B OMOg3y d @dadiadal &
9 OdzdzO" fotsctcOBBO (Yyoh j Coddfdzj €M 1 to
BOded f zdzd tetso Odzd v B LERO ded@dzdef iz f tg QGlavdzj
BOYydtsdadets?2 MdMmlsj diids?2 wuvi | daj sBRSHJBO
tcOL tcOBtSISCd ftosatecORBB O Odzetsted s dizd yd
dzv Is s tG .

v O0Cdd3 tsBLOL ts03, gLl GGftejHJdY]IlsMmw
sBy M juyjddvw, C(SlsttOVw LAY jIs:

1 &0 mMisipedOdzed ¥ ¥ HhRrddtctso Ols s dMmo
ZOMlsteOdo Ols! Isdftsea" j McjHMIso O dzO ¢ tsdz

I d&O MmMIsOHdd 1iCsipttcd@BG@ds® wpdds! tsBteOh j
HOdzdz" = BlIs fteds dZOHd » JlotscteOd3d3 d/ d dz
9 Ols! yj dzsmlsdesMmis! T 1iBBOL Mtsig s dztetlp dzsMis
ofmd L dz2Oyj dzdw HOdzde" = fJtcOoddz! dz@7n o Istsd
dzdj tj Odzt desets d3dtcO d § tsHyddzw s lsmw { te
ydesmlsd) . wvir BiMfijudeOjls MmMewiL! d
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B3d ddzd ftsdzr LsoOlsj dzv B2 d HisBIskRY € Odadk
siikh jMmlsodzw jIsiqpw yJtejL wULJT.

RMfsdzr LsoOdzedy wvI BIMfJIyde Oj Is:

T ®dded BdL Oyde dL s’ I§bydptehlsd dn Gazdg
yoj dz¢Brj HOdMdd J d&@sebkls ~tOddls! mw o

T mMeodg Misdes] dMftsdz! L s Odedj H Odzdz
RBd ;

T dzjL Oa dMmd dsgtssm Ise Is HifCaliziz tc O d3d3;

T 1 WWjiClsdoe desfyls: Hsflszf © € H Odadz
stcj Btso Odzed?2 s Mmoatsjotej d3j dedetsfmisd, HBsMls

ftesmMistslskz ttOBSlIsT M BOLB2 d Is. H.
BN ydzts dzO dwuvig| oBLEZOGOJIsMwW or f tsdzd
sfdMmOdzdJ HOdzdz" = ;

BOdedf Edzdtetso Odegd J H Odzdzr 3d ;

L O JHJj &gOL " HOdzdz" = ;

o fsdzdegj dzdj L OftetsMmtso ;

8" HOYO Blyjlstse;

mdtwodm (§BSHH]®LYOd]] yYjdshisdshls
o smMmlsOdzso dzj dzdj B OL ™ ) .

] sHOQodzwe h jj Bdzt hddzmlsets wulI g H dzw
sjtcsce YtSHHjteydoOjls tj dzv yd sdedzlz s d3ts H
fSHH ]ty dojaagdtafd W MC e, MmMjljolky d Hte
dzts 56t Oded YJ da.

s fMmtcj HMilso Od3, ftcl HdZOL dzO Y dedz" d3 H dzw
HOdzdz" = , slsdzsmwismw dzy bktsdz S wULI T, d
sCtelzy 4 ded W :

T CcdRBfddwistster WL Cso flotsetcOBR] tots:

T slsdzOHyd< d;

! MejHBP®s®OBBISCd B3 dz¢ d 90 s Bae®@ -
HOdzdz" = ;

T MejHMlsoa ® ctOWdyj MEisets ftej HMISOO ¢

1 ddalsjteWw j2mMder | Mtej HMisoa O H&W HESMIS
ydoodedz" = wiLr Ctse fiesectcOd@IdBzdictso Odzedwy d Is

=4 =2 =4 4 8 -4 % 9
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s &zOmmdW ¢ Oydw wovlJ T

} s dflz §SHHjtYydo O B3 ~ YdissHn jdigRd -H
08N dj dijwOteanduimcdy, Mmiljorj, toj dzv

1 CdzOmMmME dMfsdz Lkj 3" = Of f OtcOls dz" .
sdtctseo Odedz" | dzO tcOBwSlskz o Mmtcj Huju uprtsdgf h
fJtemMsdzOdz dz" = C By 6 lsjtetse tOL dzd ydzts 2
Macints h, Sun d Is. H. ) .

1 s dfk o ydmdzdlsj oz dz" = MmMdMmilsy d3: st
LEejdgr = SRR v8Isjtecse ( DBase, FoxBase,
BBIsT 9 GCizsBOdz dz@ » d dZsCOd dz" =« Mmj Isy
EftcOodzj dedw tcOMftejHJdzj dedz” i3d B OL,O0d3d H
Paradox, MSt SQL Server, Oracle, Informix).

l1ts MIsjfjded fHtesdy hdzj dedetse s tsfe tsj dzd
dzj dzgdzts + S &z OIsqtekzj 3" 4 Isdfftser j wuviT,
dzj Y Ols EZdzd S Odz' dzf | t©OLtcOBESISS (.

ls ~OOSIsjk MSLHOIOj A3 = (tod dztsy J
HdzV c®®ISIsCd BOL HOdzdz" = MtejHded 2 Misg (4§
ftej HitedWwWIsd?2 &BOdscets d MtjHdzj 6t B dL dzj
dzOL dzOyJ dzdzr | Hd&zW mistetsy dzgdwvw Ctolzf dz' -
MsCs?2 Misjtfjdd mMazoy dsmisd (MS SQL Se
fcLosEMfiptcff o Ols! dz MEBBdz! S5 MEslsj dz B O
ter m» ®BYdls EHBOodzjlso stew Is! ddW stedzOyd tsd
Mtslsjdz ftsdz L s Olsjdzj 2) .

l s ClsdqesoaOdzdd BOL HOddzr = 9" HJ d

T OdOdzdL ddeW sted3EOyYydtsdzdzr - f Slstcj B dzts

T ddsWsdzsecdyj ME g BSH | dzdtetso Odz

1 dtseduyuimit] s Cisdetseo Odzd 4 ;

T ¥drdydime¢ovw t©.j OdzdL Oydw .

O dZ2OdzdL dqdeW sted3Oydedzdzr » §lstc] B dzsMls
Bslsyd¢ BOL"™ HOddz » OdzOdzdL dtelzjIs d daW t
B3 Isdzts?2 BB dZOMId d BftjHJdzvils, C0O0Cd]J
®Bd § sdz' L tSToHQugigatiz 3de' 31 MlzdfytOdgslh + ¥ B OL T
dz' - . l BBYWLOIjd dtsdd stcWHE ] d&zO 1 Istsc
LOftesmMOBRd §tsdzr LsoOIsjdzd BEZHEIS BONC
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HiSC Zzd3j dals T (slsyjlsr) sded BEHEI f tsdzizy
BftedHj dzveE sy (gEEld uddat sBBOPY HJ bEMdse
MsslsO o' f sdzdzj dzgdV¥ L Of tesMO, Clsts dL HT
dzv st . 1 dzv slyjltse HBfsdddlsj d ds it
otsHdBsSE dzO fjyOls! . 1 tdzkzyjddz | dzO 1
mMvw o ftetsdL o sdz! dfBEeRzpWhtgd3)(.sB8 " Yydats |Is
RdW sdzse dyj MStsj] dBsHj dzdtese Odzed j . [ M
weodwjlsmw t©cOLKOBISCO ddWtsdzsedyj Mets2
RMrtsHdze &3 HOdzdz" d3d Hdzw 1 Istsets W9 dzw b Isfr
ftcjH" HEPM Jd3 t O j, O IOCY ] L dzOlsiaffv s
RdW sdzse d yj MC OW disHy @s' HisB fZOIs'slssh iz
ftod HB3j Isdzs?  tsB dzOMiIsd, & H k@ Lte beO s |
sOSCYy] o9LOddde j] MewrLd d&BjyHEZ tBI j$IOd
MCOw dBtsHjdz2 ftejHMIsOadzw j Isfpw yOh j o Mfj
® .
stesdzy Wistedi3dtotseo OdzdWw dJdaW sdzsed yd Mm¢ 72
HOjIkMY SR OwOCIsjtedMmMisdC O ofMmjn OltcdB kzlst
Jdz2O0 ftoj HYtsdZOGOjIs EZSCOLOdzd] f tod dzOH dzj ¥
¢ MmMowerd), BdFO HOdd ~, ¢ S(ClsEsdlz t
Hdzd dz@r , B dZOMIsd HBHEMisddr = L dzOyj dad 2,
oHdA@sMIsd dL L d2Oyj dzd?2 Hwkzecds Oltedslz
tdLizdz sOlsr Wtsttddvs sy o IsOB dzd ydaets
[sedyujmMSts] ftsjClsdtesoOdedj. RMABHEC
L zdz! SOIs" , f tsdfiziy jodede’ 5idztsdg@ wildn@ s ts BB H
deso dz" d3 toj L zdz' IsOlstsdz { stsegts L sOf O wo dzw
ZOL ™ 90 BOVY toj v ydisdedzs?2 Mo j ss2 B OL T
ltotsj ClIsdeso Odedj toj dzw ydtsdeder = Mo j d3
mMzsy dzr = d ko jlsMise jdzdzr =7 { s Bdzd o.M j
JHdE2 dJqL. Cd&syjo"™~ LOHOY L HJ M w9 dzw
s. j. ftdejHjdedj Mrjd3 tslsdetsh jdzgd2 € Iste
detste 30 dzd L Oydd BOL HOdzdzr = tOL tcOB tsls Odg
stesdzj] ftesj CIlsdtotso Odedw toj dzv yd s dzdzets 2
ctf QL Isdtctso Odzdvv ) gghBo &ONgMse © B Iz}
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HOdzdzr » fts SOCdd3 fsCOLOIjdzvd, COC Jjgj
Isd o dzsMis! o' f sdzdzgj dzgdV L Of esmtse .

AdLdyjmeow tjOdzdL Oydw. 10 1Ilstsdg 1 1Is
Wistedzddtclz® Isfpw s iskCCBisiixiiglz, M J¥ @B olzdk j s v  d =
Yyodz desy L Oo jHJjded ), 1O ts&OIs-tHE & 4O fight
o MslkejlsMmisedd M tejh jddwdd, §sdkzyujcd
sBtcOL 503, flod3di Y lstsyde" @3 tj L z2dzt SOIs 5d3,
wWeodzw jIlsmw HJj BsdeMistc Oy d d@de' "2 HCalxls ks d 1
o0 hd2 otL @Bsy detsMis! ( Jdzd dzi 9 5L d3tsy dats )
dzv j 3" = & dzj?2 Istcj BB Odzed ? .

l Mdzzyoj, JjMmdzd ®HBOCjls kZHtso dzjlse stoW
wWdg, BOLO HOdzdz" = L Of tsdzdgw jIsqw HB {§ dzd
dzzs 1 S dz2 Ols Odgif 3. Mdzlz Y Ajs stz j fls o dzw j
sHddz dL ftjH" HEh R 1 IsOftse fy yjdz' 8 |
tcjLzdz! sOIstse .

32udflsj & ©WOMEt©jH]djdd & o ydf

ltcjHY sMr dzZC OB tOLoadlsdw MmdMmlsj di3 0O
w9 dzw dzd iy’

7 1" mMsCdy Istcj Btso Odzad v 36" dets myls[Winddzd Is g
tojnN jddvw tfftejHjdzj dadzr = L OH OY;

T 1" "M Ov Mistsd ditsfls sBilzH 59 Odad W
LHOdedY diBshdzr » o ydmdzdilsj dzv dzr = MmdMmisj d3

7 1" MseOv MmMtsd diksils BON d dzdztsc 5 9 (¢
dedd Mk jtcC s s lsjteso .

tdnhddddds arhjitsfdmOdsdz ~ 4§ tetseii-d3 v e
Misj d3 wOmMYftcjHjdzj dzdzr = o' ydmdzj dzd 2 , 9 T
ydtf tOLBdjdzdWw tSHdzts2 L OHOYd dzO0 dydatsy J
stster » dzj ¢ MftcOodlsmw MmMtcj Hdz] MIisOIsd Ml
dzj 3 Ohdj ®BKOBKSISSE |, tcOfMmMmr dzOs Isfw {5 |
sls fipOs sw dz20 cdzOe dzr 2 Mjtee jto, CGHJ ot
sBtcOBESISC (.

ltoj ddszh j Mlso Odzd IsOCBGEts fSHRABHO WwWod
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T dzjeCOw &OMhIsOBdkzj dssMmis: MmJIsd;

T ftesdLeotHdIs] dz desfls | mMtsdL d3j tod dz0O?
Mz jteC s+ ¢ Isj tetso ;

T djBsdz! M OW Mzdzdz0OM B fzis i) [§ oz

edfily] wOMYtejHjdzd dgdz" = " ydmdzj dzed2 ¢

9 o ddalsff etdzj EIsOr, M dhf sdzr L ts9 Odzd j
dzOdz! dzf = GCGBRY ¢ Wstersa s Gels § tzgzp Is HdzWw 6
tcOL dzstsBtcOL dz28 = L OH OY;

1T d0 ktwtsedzg dzsCOdzr dzf » MJylsy 2, dzO {f
ted dzG § . [ Mz ls s jogems Zig b)Y dBdese s B tsdz' " d =
H Odzdz" J tcOMMmr dzOe Ismw s Mjlsd d toj dzH
Csdif ! s Isjter, O WddOdz' dzOv COwlsddz¢ © Mmts

RMMsstedY ©OLadlsdY Mdnicjipkzijafff cj v j d

RHJW ML HOddY MmdMmisj &3 tc O Hedj daq folzj da
1970 GEBHEZ. 1 jter j 1 CMmMfjteddsj dalsr f Mg
9 MLHOdd] fjttotsets odikMmMO, w©wWOMYwtshls
Creeper (Al s dsCo), d fthmdzj Hse Oah d
(Ardzg yo ddzd hnl slstesh dlsjdz' 0) Isj @zOMfHte s
oto] i3y delese s Mg cdgRBANnet, B©BJ] fJtoEtC
L Octclzy Odzd f Odgw Is mMilsjorna &OMNJddz d ts
fMtstedzts ] o toj dgw .

l 1973 etHlZz HjIsdh ] Ctdif Oddd PARC
Center), woadwoehjjifmw {6 MmMiptkjrRsd@ls dJdt
d sBmMsWIsj dzt dzts L OGtelzL d dztsin J1IHDP CCIsogy @ dz
sOCdd3 tsBtcOL 503, Yylsts oMMy MoetBtHAE,] (!
dzs f BH HJWIs] dz deslis yJ teo w: ML HOdz] |
COw dzO f jtcoar 2 oLGd&VWH dzj fHEOHEFQ df@vj so jHn
LHOddWY MmMdmisjd3 Mijlsjotsets toj dzH j tod dze O dz

1 sor 2 ftster 9 o tBdZOMISd MdMmilsj &3 teC
ftedh j azw dz0 fjtedtsH  CMYOddd ImMYlgdors
ftesj Clsj, fsdzydeh jd&3 hdesCkzer sdzfzOMC
MCtsdzr Cts IsrmMwy Ctsdi3f' ¢ Isjtetse 5 oaMmMj2 ¢
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B' dz oL diztsd3 OdzetstcedIlsdzO®O hdWtetso Odedw d3j Is
olstster d3 d L dz2Oydilsy dz! dets Btsdzy J § S k& dzW tc dz

Il HOdz dzj 2N j &3 o ts€ 3§ ezO® Isd dzg ©. diBPs |f @ d30
o BjjMisip tOLodIlsdjdz or MM stesMmisdats?2
&ZOyo0dg) OHHBe d tlkdshmddazhv € Bl JHJdd]
dzr = or" ydmdzdlsj dz dz" = w6 MktemMtse o dzs§ Od
h jdedw BHdes?2 L OHOYd. [ fdzsfoszpfy sysjjdo O |
sts o tc§ dgB¥ Yy ©® RO M 9 GflsdBOdz desd3 twOMY te
fs orfydmdzdlsj dz' dz" &3 MdMisj BOB tOL dzd y dat
Bsh dzsmis d .

J HOdz! dzf 21 J o, dimmdzj Hso Odzgd v - o S E
Ceif ' 6 Isddzc © BM dzd twWOLodIsr o MmMlstcdalz
dzd Is J dz' dz' d3 Bitsjddny P sig@@dz yd mdzO@ (o §f dzts Is ¢ H S
CEBYf ' 6t Isjtess o dsCOd dts?2 dJdzd ¢ dztse Odz
CEBRf ' 6lsjtcO® Bsekzls Brils! C0O0¢C fftotsmidsj2n (d
f Ot Odzdz dz! dz" § MdMisj-BsBY Y¥isis] e OcgEap) Is d3d
f smistsw dzdzts 2 § SsdgiHdjcdz @D Yyd ¢ s di3ff sdzd dzls™  dst
Mwv o Jjets CtdWdeckztcOydes ddzd s dzt yOls:
B EGBRY ' *Isddec O 5BJ MY J udoe OF ded tedsjo fOEigdtg '
mdMmlsy &3" o yj dzsds.

1 Oddzeyh dd3 Bt OL tsd3 =AY Bte jehlg) jdm@r dfCs
HWIs LOHOyHcGH jdojtBisdil sotsegts Isdf ©, GHJ
ftcOCIsduj EHH d2iMlpa ¥ s Hicke M Hkzetsds
BisIsT ftecsdLoOotSHWIS 9o Ooltdtsdkdsd tj Y dd
L Issds Mz yo,] fHfteddzjtocdets IsOC OW M j yd oo
or ydmdzd Is j dz{ fzts d3ff ‘Iz Islzjj tc § ftsdz! L ts9 Ols j dzv )
ftesMmlstsw 1 Issets Ctsdi3f! slsjtcO, MsjHddaw jIs
CEBYf ' 6tIsjtcO® d fedkzEyoOjl s dzjets ByYJ tog
ftiesmMlstcOdzmlso j § jtjBSLO) | 1 5 86 tsdzy Odzd
ydmdzdlsj dz' dzf D BL jsatztePptizicH slsyjls s WOC
dkzsd3 f jtediBBBy dqdzd MdedzOdz &5 HEsMiIsdy J dzd

[ Mdzets o dz" j dimMmdzj Hse OlIsj dz" MCdj - ftets
CdiY + ¢ Isd dzc O:

1) "Distributed.net"http://www.distributed.net/
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[HdsM@dh = Btsdz hdr BBI jHddzj dzad?2 { tsc
ftocjHSMIsQodzwes h dr Motsd St vlsj tor H dzw
dz" = L OHOYy. [Mdeso dz" | Hteisj Clisr Mo wL Odz
(RSA Chall enges). ] yomlsdesmlis d, 19
f to j H dzts YREAAda@'Security OH Oy0O tOMmh W tcso & d Wit
tcts 9 O dzdzts 2 fn fsdish-l 1 .h ¥ cOdzODEBW M j |
di stributed. net dHjls ttOBISO fft tOMN
64B dIlsdzr d3 € dzs-6yds)d3z (HRCEBtsd3j dzls © dz@UeQ EQ[ - § te
Mistcd tetso O dzd 191 Isrfmp. yjdasejsc&. g1 tMmis
75 dgdzteH . Cdzt ygj2 o9 MJSEkdHkz (omMjcect Ist
10 tjhjdedj 1 Ists?2 LOHOYd RSA fftoj HdzOGO

2) GIMPS 1 Great Internet Mersenne Prime Search
http://www.mersenn®rg .

lsdmé¢ fesmisr n ydmjdz [ Jjmj dddp (Is. .
4 dz2O0yodzO ftetsj SIsO© BN dzts dzO2H j des 4 [SOC
Electronic Frontier Foundatidhtc j H ZOc OjIs ftedL o $100
ded 4 fsMbsses ydmdzO [ jtMmj ddzO ) yd ozt

3) ltesjCIs SETI @home (Searchi for
fsdm¢ odzjL jdBBdzr » yYydoddzdL Oyd2 f § sdtsh
HOdzdzr n, f(tshiskz{ OsChixffrO. M I tde@HiPSS s jdddgdfis @
B2 Y Jj dzOs h 2. r smskzfdr CddjdsmSdy
UNI X, OS/ 2 (Sdzdjdzls Wi ndows -sfiaty @5 O 1) ¢
[ &zv EyOmlsdw o fwsjClsy LOtjedmstedtotso

4) Globus http://www.globus.org

t OLteOBtSISCO 1 [ Hdzw tttcOddL Oydd O
Rdzls j tedzj Is. ltesjCIls twjOdzdLEzjlsmw o Arg
Globus Project §f sistetsj dzgd j Is. dz. “computation
mdsw or ydmdzdlsj dz frogf fjls § figsf Mlsejddg' z O dzd L Oy d
sOdz dz | EkMmlsOdztse € . J tcORRE Or ftetsy Cls
fsMmistetsj dzgdé tOMYftcj HJ dzj dzdz" = Odze tsted Is d3ts
d slLMpPes? ydo sSitslskff  dsllslg @ s o .

5) Condor http://www.cs.wisc.edu/condor/

dsdMmMlsj &3® Condor ©OLKOBOISTr 9 OjIsmw o
( Madi son) . Condor tcOMftej HYy dzWw JIs dzj L
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Mok h j2 o teeOddL Oydd MmMild toOBtYd~n
tcr ©OBBISOIS! 9 Mo tswtsHsdsts jo teg e dZv € (Bl O]
doOdzd BT BJL Motsdms §tdz' LBBOOIs] dzj 2) .
&3 Condor HGMlsikzfdsts BJ M zOIsdets. 1 dzO
f zOIsW tsted3™ SGI, WXl ardi sDji glhitrad x ,UnH K,
tczjIsmw IsOCY] YSHHJKBYGECO Windows NT.

33.[ e | dedes s ©OMYtej Hj dzj dzdz’ & B OL

1 8H OMYtej HY dzj dzdzts? B OL 82 H Odzdz" = ({
BOLEZ HOdzdzr =, 9Cdzt yos hkze WttOedj dasr
sster j] t©0OMf sdzOG O Isfqw  dzg0@ tOL dzd gL = k1L
Bsy tetf tc Oo dzv 6 Isw e OL dzd ydz" d3d dw v I | .

g Issy¢d Ltcjddvw ftsdz Ls9OIjdzj2 d
Hj dzj dzdzOWY BOL O HOdzdz"r =« 9" cdzWHdIs COC t
ftojHjdz] dgdzsls! ¢ daJ LOBjIsdzO dLodzj, wd
LOydd 47 .

stedmbss¥ jt 1 J2Is,8 dOfmisyd Gagddiylsy d&s dztiz"
dzr =, 9"weoddz Hoj dZOHYOl! tMhdatsodzr =7 Mo s

Al t5¢ O d aid®ty dalecgpytonomy;

A j L 09 d M dgtéiigdseliance on central sije

A j o] tosd dgz'te ocgrdirdious operation

Al tctsL tc O tgd@tyft s 'dztflgcgtidadntependende

A oL tc @ wpd@Vj disgmrdation independerce

A ctsL tc GydetOp d teteepli€atiat jndependende

AlBtcOB BN tcj H J @) dedgligiiibatedquery

processing

Al BtcOBtis®fPtcj H j dzj dzdz' (distritaiteddamsaiomy d 2

processing

ANiLOsdmd dBfslsiz H tsherdndag indeendenye

AjLOsdMmddiwsmls: sl spgetatdngdystdatz’ 1 fd f

independende

Al tctsL te O fpgatégtizork independenge

A j L 08 d it g @i® dzdgiatibasendependende
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[ sCOdz dzgOW Oolstsdesdzdw . wtsc dzOMmdaets s 1
Mlsets tJ1r1 tL&ZOYOJI, yYbt, dzj Mdstslstew  de
FftcOodzj dedj HOdzdzr d3d dzO S O3 HEBSdZ L L d
tcOMYf sdztsy J dzdzOVW dzO BHdesdz L 1+ dzj d3j dzlsts o
Wodzw jIsipw 9 Oy dzr & MtsMmisOo dz" d3 + dzj d3j dzls ts
(t g )Hd2OC 5 dZsC Odzr dzgOWY 11 dBsy j s f 5dzdets
ydtsdzdtetso Ol: d tOBlsOk: M HOdd &d o dz

1dLOadMmMddsmls! ls yJ dzstcOdz? dese s kL
Odz dzzs tOMftcj HY dzj dzdzlz® 1 1, sts oMy kL
v is! MY deZt @ d sls yJj delstcOdz! dese s kL &zO,
weodw jlsmw tcOQodetsf tcOQoder d@f f sMisOoh JCtsd3 H
Lissdz afpy 11 o H Odzdzth)D dfipdi fiplinjs BJs syaziz'tdid le

1\ Jdftejer ody J OBE] BOBIMisots wwOM@dzj HJcC
dzr = L OCdz¢ YO, Isfiped oH tofid Iiftsd) dfts H Odzdz" &3 fy
otcj &4 @OMO o MklsCd o dz#Bts?2 HjdZ 9o ¢
Yylksts Htsmiskzy € HOdzde" 3 tsMizh j Mise dzw j Ismw
ftesdLoSHWISMW dzj ftcf tof o dats.

l oL tOydets s tcOMY sdztsy j dad v . 1 4 Md3ts
detdsfy tOMftsdzsy j dedw ) + Ists Mmp ts& 1O qdise fi
ftsdz' LtsoaOlsjdzz dgj HEtsdyjdz dedyjcets L dzOIsH
HOdzdzr = d dr t0OMftsdsy jddw o kL d&zOR
sfkzh jMlsodvelsimw yjtejL Htods dzOnds j ¢ tot
OB Lo Wz L Odzj Isdets Hdzv Ctdzj ydetse s ff sdz' L

l oL cOyYdzOY WicOed3j dzsOydw. o 56 dzO fdat
Hsdzy dzO B ' Is! otSL d3tsy dzsMmis tc®@tztz] H j dadc
COL d&z 5. LuP&" s s dzj MS sdz § 5 ;o deHttDd L istelk
IsOdz dzOwv d 9 tolsd € B©dzk Ge@ncdas A3 dzls @ tpded M
SHdts?2 dtsecdyjmMits?2 kOBddyr dBtsdkzls [teOC
2O tOL dzdyder = L dZzOF ti1r7r. V1ted ojtlsd¢c
mdMmisj &3 o JHJjlsMW wWOMYteyH]dzd dd] Mistds

l otsL teOydetsmis: Isd tc Q] sz d2dj v, . Isld tct®s;
it Iss OMddem tetsdedz” 2 ftesyjmm §jtoj desmO
Ilr © BOLT, Ctltster j twOMmfftsdtsy jd dO H
tcOMftcjHjdzjdadzr = BOL HOdzdz" 7 HOdgdzr 2 0Ofn
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MlstczCIskztey] d MtsH | chOdzd  dzisf O dz'j dz’j Pes iy |
HdzZw Ctsded ydetsets ftsdz L tso Olsj dzvw .

[ BtcOBBISCO ttOMftej HYdzj dzgdzg" = L Of tetsmtss
JIsmw COC oBL By dsMmIis! or f sdzdzj dedv ¢ |
dzj dzdzts? B OL B2 HOdzdz' ~, MW BStcd3lz dzd te 59 O dzdz
&ZO wLrCjjBRL. sfhfstcOyds orBtsteCd dL {4
Cso Ols! ) fsdsh s Isjao yj wLrCser o it
COdz! dets?2 B OL 52 HOdzdz = .

[BlcOBtSIsC O t©OMftejHjdzj dgde" » IstcOdzL OF
JIsmw 9o or fftsdzdzgj dzdd G jtcOyd?2 tsBdatso dzj d
tczh QY dzsisdesfls: d Mtsec dzOMtseo Odzdetsimls® H O
YyJdz HBMisdceOjlsmw §ted d3j dzi dzd j df tcHsdsbse W
CsdzO WdEMOydd btcOds OC yd?2. [z MIlsOdz
BISCd ©OMY toj HQYCdajdoadz’ ~1 tdsfai@)dde] dzd js dz@ O dzd:
COOds iz § dzOMso Odzdzsy dL d3d dzj dedJ H O dzad
fndmisd &3 otc OR@dgY @ dzj dedets Y § S tE@deL OFLjy d d dz
ZOL " 9 Ot s GdzsB Odz! dets?2 IsSteOdzL OC ydg4 ?2) .

1JdLOoadMmMddsmis! GletsctzBfgzetss Gdzdils o
COyjmbsej ELdtse Mdmlsj 3" 'd¥slsjzitst ddytf B dd
CsdemlstezC yd2, C0O0C c¢cdiBj2dWtcj2d3 ¢, 1OC
UJBlthQr_

1 JdLOodMmMdBsMis! s 6§ jtOydesdds ~ MdHfh
Yybsts kzrdzm, onsHWhdj o tOmMftcj Hj dzj dedzlz ®
EftcOodzj dzgd j B3 tcOL dzd ydzr = tsff jteOyd tsdedz” n

l otsL tcOydetsfls: MmMjlsd. wtsc dzOMmdats 1 Is tsd3l
1 shEhjmlse dzv j Ismw 1 ftasfite]lsitdds o fs ie jing Jisdd
ftoslstsCtsdzseo, fSHHjteydoOj &3 n Cts5dzf toj Is dz
3d H Odzdzr =, dzgj Htsdzy jdz BT Is! 56 tcOdzd U4
Mo ts2 Misjedls dftg toj W istcdzgz dzd tetso Ols! fmdzj HIzs h ¢
Hjdzj dedets? MdMlsj dsj oL sy der deser j Mjls

14LOodMmMddiismis: sls B OL HOdzdz = . Clsts
Bseclzls dBdtodzs Mtshikzh j Mlsetse Ols gpld ©0
oL sy dzr i JtcOyd ddzdivs dam € 00 LJO rts B Hisdzd#Z | -
BsHjdj?2 d WsttkOltse .
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4G dzOMmdets tsftcj Hj dzj dad ® 1210, tc O i {
Btsy dzes tcOMMdzOIsted o Ols! COC MzOBtsMoaw L Oc
Cobsts? ftojHMsOoadws s M2 &S Ood d
L' HOdzdz" = Oo lgfitskizdz"d, fip@dgtO=f tcj H J dzd dz" ;
sBiMfjuydeaOslilsmw wviyp, o tBh jd& Mdzzyoj

sjndsdsedd wOMftjHjddd » d §O0Lod

{OMtejHjdjdedz j o 1§ OteOdzdzj dz' dzr j s
WS yd sdzOdz detsfyls! ,  ylsts d Mz dalsizg O dipfy s
stsets, Ykt tdd ttOBIOsIs o MtejH,, GH,
Coif v lsjtods? Mjlsd ddd &dscs] sy fft
B dz20dzsfy! , ftsdzr L s9 Olsjdzd Bkl oattsBh j
dzdd HOdzdz" . v OCdd3 tsBteOL tsdif tsdz'lsidts ofrf@fldnjl
dzv igse d ud MS d d dzlyf jeg) tei dntistoe rlpdigii ¢ d 6t OMY
dzj dzdpts®L ¢ HOdzdzr =, 1 SHHJ oy €O Tfdeplssyzis ¢
dzd ¢ W©WWHO Mmdztsydzr » ftetsBdzj d3, SCtslstster j |
WikdC ydw ozd . [ Odedz” 2 t©€OLHjd&z {tsmewh jdz
) oHif Ss&ZOEOjIsmw, Ykt ydkoljd L &ZO¢sdg
HOdzdz' = .

dtendlsjCSlizteds j  tetse dzj dsr

gbkzh jMmsoalzjls hdetsy jMlsots Odz' Isj tedzOIlsd o
1 0detsdzj j f i zdzv tc dzO Otsr 2O ndsléisbety Qtg,& joatefojj d
CSEHO didztsy J-Bidkg p dzlsi®d d ez j Miso dzv ¥ Is W
mMjtco jtce BOL HOdzdz = . 1 s OSdirte j A g figds Jsd3
CO¢ Mmdmisdzaigs€ ted] jff dAls sy i/ tdsoH jdffetz 5B dzj d3F k1 tc O
BOLB2 HOdzdzr = toj M O sfpw wlsdetsdlsj dz' dats
df sfiqw dzg@ tSHdesdz Mjteo jtoj. 1 OHOYd, M ¢
CdoOlBL1 g, EftcOodzjded)y BEW OB € dzd J dzls
d, oBLEBsydts, BEZGSCdteso & d. v fugOialsdig@lzd j
dzd L Sod2@zdsisH detsd3 M teo § 6] .
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1 sdzj j tOMmftej Hj dzj dedalg® | lg[fyws ts@iag nj d IssjdCBIS
f QRdzts€ tzd j dzls s/ BdzF &EBBECHO BOL O HOdzdz ~
dzj MSCsdz2 S Mjtco jteOrn, Cwlstste’ d3, HddzW
fcdz Lo Olsjdzr MEBsEets LOftesMO ddzd or ff tsc
oLOdABsH j2Misatse Ols'  H tedzjc dzldifn CHO'EZ cds@y. d dg@:
Mots?2 " HGRBOh dd?2" Mmjtce | tc; d Bz Bdz0 dzO
ftosmr . JlLOddksH j2Mlsad] Mjtce jtoctse HikzG
L9 Okjdzj?2. 1 BBBd hddemlsej Mmikh jMmlselkze h
lIsdr Hokr Idfte @OELdlpictlsztecr € dzd j dzls

Il dhdedets twOMftej Hjdzj dedats?2 wuvu | Cdzdj
h ddzm dgj twWOL dzdyoOsilsmw. 1 dHjOdzj S OYHT
Cdzdjdzels, d C€0O¢C MmMjtwoajtc. vOBdjcj Oy is s
C O 0o agtcXO o dztpdgeto-péel), Istcj Bzt Is MmMdzsy dzr =
Zf tcOo dAp dialp™ 3ch, wWOMYtcjHJdzj dede” i3d § 5 dzj
sy jdzdj] JtesHEZCIsBe ISOC SIC@E fyditOdzts DS to
nSHd®BsSE HAZY dr ) OdzdL Oydd ftesetc OB

btcrdlsj Slskzter  OtcOdzdzj dz' dzr = MdMmlsj &
CtcO2dzddzsd LBYS OBPKE OB BO ] B 63 OL H j
fn Iz tc fiplsapednpthing Ot r dils j S IsZtc© M tc O shargdzy j d3ts
memory. 1 tesd3j Y lstsydzzy tPwI-disd € Isiz@d@d dgo ol
3" i3d H d dhareddsg. (

lted dmMfsd LsoOdzdd fBSHABHO BJL O
ftosyd Mistcdzdptelzfl Fdz' dz" 2 HBMisky ¢ MmMtseMmise
BYIsd d ¢ doOBtekz HdMEtses., uvOCdd tsBiGOL
tedo Ols! GCO¢ dzsCOdz dzz¥ BOhdqdzz ( Mts Mot
CleOdd3de” &3 tsBJ MY Jujdedj &) o w®WOMYwL) HJ dzj
dzd yoO d3j Y HiEZ dif @RJOdzjidz B jL t6OLHJdzvW j g |
ftcJH]dzj dzdzr &3 wuvLv T, fts MmMkh jMmise iz, Mo
tcj OdzdL Oydd; st sz BBsdz h ddzgmlsats tojn
ftojHjdzj dzgdz" = B OL HOdzdz =, By des M kMt
dzj &zt dz" = BOL HOYizE §lsi Skt SHfO. cOL H J
Mse tBEZOHOs s Istoj &3 90y dzgj 2N ddsd ftoj dc
tcOMmMh Jtew j Ge3sMmis! , o MsCOWY HsMskz dsMmis .
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Isd tedz § Hdzv dedpilzs wasEdzd B3cj OdzdL Oydd d
stczH dzsisd Mtse dz¢ H daREwczr OdfO dzmdtcs o €

] BHAaBH ¢ ©GOLHJAV B2 f0O0dBwWIS: 8 L OC
ftesy Mhtste f smMtej HMNlsoatsdz B' Mister ~ dzd dzd
hddze dqdzd CtBteHddzOIsd 7 CtsRBBzISOItstco )
fOodzvWIsd d HdMEBear i3d EkMlstets?2 Misea Odzd . I
tOLHjdzv | B lc@Mikisisl®  ~ttetsh OW B OdzO
vted dz2OdBtsdzj j MmEkh jMmise jdeder J ( tetsBidzj 3"
Missddiismis! , tecteOdzd Y4 dzdzOW dGZOMh IsOB Jtclz

I MdMbj 8Os M ®©OLHJjdY B B3 HIMEON
HsMiEEfdze Btsdidk HdMEBoatsdidkr EmMlstets2 Mlsoalz
MesjHddzj dzgd?2 d dBsdsi sd d" 2 Hshiskzy ¢ 0
f O Isd . v O0Cdd3 BB tOL 503, COYHT 2 fJtetsyy
MistcOdzed Yy BOLT HOdzdz' » d L Of sd3dzd Is d-
CodaW dzd Sfs stotsfifladzf §] € BHdddyz d kjd x4
BB » Odzd L d3" GdzsB Odz dzgseGts B ozsSC Jtetso Odzd W
C4h 2., 1 BHRAtSH, Mo Odzdzr 2 d&O ©OL HJ &
ftod sz j Mlso ©: dzedL Cdj L ObteOIsr, d&OMhIs
cso C O dzOG @t SH{SMeE fidstEMis: , smMistslsO
yd Mfstedz” = MdMmisdd. 1 bt x4 ot i M
StcH dzsMmisd: Mdzsy detsmils! MmMdMmlsj d3" , ¢ BIs] o
Is§ dz' detsfmisd .

JBtcOBtSISCO d BYlsddiddL Oydw L Oftsmtse

[ BtcOB sIs ¢ OquenOfocassm@ + (sts ftetsyj M Istc O
H]C dZOtcOIsdo dzse s BftcjHjdzj dzgdw L OftesMmO
HOdzdz" di3d dedL S sets EZtwetsodz?. uwlilsOdzH Otclsdzr d
90 di3" @3 Mo te] a3 dzdz" d3d o W .syd, B ¥ ©apy ¥ Is g O
(query optimizationi + Ists f tetsyj H z @@zzayh g Bt O Misde@ I
or fsdzdzgj dzgdW L OftesMO dL ddetsy j Mlsa © Odz

r dzw  yJj dzlstcOdzd L so Odadzts?2 w UL 1T o J m! ]
Ho Zrn MHQSCHORY 5L d y ddery deddmpdsifip® s@ Isd dsd L © -
ydd LOfEepHBRY L diyds's Us@fOwezinfig® ydv j ets
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9 Oy Jdzdd W dzv ydoodedzs?2 OdzgjBter . | A
9JtE0OJIsmw My BOdzlsd yd Mmé sz OdzOdzd L Iz i
slso jtceg O Isfw O (e SIsdz" § Eftesh O st
Yyofmlsdetsmis d , o dmCdz¥ yjdzedd dLB' Issydz n
B Is! o dzfetfj dz¥ L O Mudlb dmMfsd’ L so Oded™
H W dL S6teOded yd dzd 2 BJLBYOMdzsMmisd
Vftetsh jdedz" 2 LOftetsm ftojsBtGOLEZjIsMw o O

[ dzv L OH OdadBE tists iP@QLMEN | Misoa zjIs B sdzj |
tOdud My fpdbsBody Rflsstefy dL dad -
hj" Htokzedn. "sOyJ Mseats" OdzejBttOdyYy MEC
~nBHY dL BBl j&BO L OltcOIls, dzj sBrtsHdd3 =n
Zzovw ftesyjHEZtcO® Mtshistsdls o Istsds, YlstsB '
L Of tesfy -dad BSEOIC Sjjelzd E O O L Olsj &3, ¢ toed d3j dgw
dzj dzlsdz" = Odze jBteOdui MSEdr ftoj SBoOL S0 Odz
¢cjBteOdyijmMedy fHtoj sBtcOL s Oded Vv, fs5C0O
lted fsdmMEy " dOqdzzyh jets” or Oy jdzdw (
isd, o Mmbtilse j2sipsoydin diy jUsthls' s tdijz i3d30 L O
B n H&ZY o' fBdzdzj dzdVY L OftesMO. Clstsls {t
ydJ?2 LOftsmMtse.

Il wOmMftejHJdz dzgdzets? wuLI | dBjYHE " OGO
BdLOYydd LOftetsmMO o C dzt y@zslIS@wzdf Ojydw o 6 C
(data localization d ¢ gt dz' dzOwv s Is d d3d global duery L Of tc
optimizatior).

RMMrtsHdzs?2 ddaW stedsOydj 2 Hdzvw dzsC Odzd L C
desj] Odze jBteOdyjMmMSEtsy or teOy j dzad g , i 5 dzlz
L Of tetsMO. ] dimrtsHdesds Odz6 j BteOd yJ MS tsd3
BOd dz" | GldishjilsgwdB jttcOcd3j dzlsOydd dd
[ Mdzs 9 dzOW 6 ts dz ZsC OdzdL Oydd HOdzdzr = L C
dzdL s9 Ols FyoOmlselkze hdjy o LOftsMmj H Odzad
dr tOMmftcj Hj dzj dzd ( . 10 {Istsdg hOc,j orw
EyoOmlsekze hdj o wipifiddsiffge tcOl ki Gy ¢ W s
ydd fHteddzjdwelsmw EkxJ dzai € 6 dzsB Odz! dz' o
sO¢ tslsd3j yoOdzts ! or hj, ftcOoddzO WicOG 3
Moy toj dzv yqdsdzdzr = Y JteOyd?2 (M dzy ¢y
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By zZsOydd d s cydy omtze] b tzp 204z tzls
toj Ssdemlstczdtclze Ismw fklsj &3 ftodd3j daj dedw
ydd. GCbts fOSCTHOMRKREY dst Oted tc Ougf® dzts S
ydd HdzvW cetedL sdzlsOdz dzgts (9 jtelsdC Odz' dzts)
ded W ftoj HiNlsOo dz¥ j Is unitp tsQ dydsip dgojni Xf (dzf) izt |5 -
9 jlsMmMlsoazs hdn WttOcdj dzZlstsea. v OCddz tsBteOL
dz" » COYHB] CchtsBOdz detsjy Blsdetsh jdzedj L Of
ks OdzdL Oydd, O LOIjd tojLizdz sdtckze h d2
jlsmw d tjmstckzSlkztcdtclz]j sty "n ytg s 8 ¢ "t
ftesmO. [ dzv kftetsh jddy d tmMsikzCIlskzicd.L
¥d ftOoaddkzO, vylsts d dzO0 " 0Oej HJSEBABY BLC
ydd, tCtdyOlsjdz dz"@ 2 LOftetsfy dzOH WicOcd
sls fflsddzOdz desets; HOdzdzr 2 FidgYJ iPigze dedd e
dud MS&dd LOfwsmr .

RMAGHGES?2 JddW¥stedOydj2 Hdhv ktejls! j o
dzr 2 LOftetsfy, Is. j. OdzcjBteOdyjMmStsj or
G dzsB Odz! dzgts? § dEORdsL OMIFJOIls j e d¥ o r {f tsdzo
BdzdL Sk € flsdB3Oodz dEOR.cy H P fizg gzdzdsdf,Is d W
MistcOlspe qudff Mdzd Isj dz' dets IstckzH detstcOL toj h  BBZOW
f sdzdzj dedV¥ tOMYtcjHj dzj dedesets L Of 5O dists
tOyd?2 tej dz¥v yd sRdEIRz@EEE JOBE s dzdz" (5 {1 t8 d d3¢
tc OyseRdireceive, dMitsdz Lizj &3 w Odzdz” = f gy iz
ZzOdsd. 10 ftejH" HEhP dR h OcOs L Oftetsh [z
sddsd L dtetso Odz, 9 Yyomlsdatsmlis d, LO Mmydl L
[HEZOCts fteso jHJ dzdzOY SHIsddisdL Oydvw  dzj
WicOe dzj delstseo, dzOftcdd3jtc dr sk Hisdhds dh O s
cGOn Jhyj dagg Eydlsr o Odzd - Codzd3lz dzd € Oyd t
dzj dzedw fstewWHCO G jteOyYyd?2 odzzlstcd HdAsE
fsdkzzydls' cGdzscts { CodoOdj dasdzr & f &zOdzs o
LOf tesMO L OCdzt yoOjlsmw o dzOR Y HJj Ao O " dz
oL By dzr 7 f ZOdetse, dmmdzj HEj &' & ©fIsdd

[fsdBIL Olstste L Of tesmtse tB" Ydets ff toj H A
fsdzj dzlstseo: ftosmMistcOdmMisots f s5dME O, d&BSHJ
CO.etsMistcOdzMig g ts s EHIFATH P Miso s Odz' Isj tedzO s «
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fsdzdzj dzdv A EB@GEOEcsCIsd § dzOdyr +{+ Cade Od
Yylsts tsdzd HOBIs tsHddz d Issls 3§ tjLbkzd s
My smse O3 o ff sdzdzj dad W[ tisHsjHdp dz! figS & ¢ dtdf f) ldo
My sise tyjddls: MmMssddismls! HOkEsEEs {§
HisMiIsdy J ded W BEBMAZS MG S BsMisd H dzy dzO
ssydzr = L dzOdzdW s s Mtej H ] uiflsQddXsdgdajddy df s
itIss MsmMmse tSBrtSHO fttsMistcOdzmilsa © § =s5d 1
[0 BitjHjdvjls, C0O0Cd] fdzOd d o ¢ OF
sy dzd o Ols .

Il tcQdfpfjtelzj dedets? MtejHj WEkdSydw Mmistsdd
BOVY o JjHdddyOr otjdzjded, tyjddoOjls 1
Mse, kOSSR $OC HdMSBot] HttsMmistcOdmlse
Bv yj delstcOdz’ detsets ftesyj Mstc®, € sd3d3lz dzd
ststcOW 9 Vo jnNkzidygR0 L @IS to@H O o tyHj @lzls tc © dz! dzts
Mt d C(sBRzddsoyd?2. 1 t©Omftej Hj dzj dac
h jdeder 2 ftsHAatsH, CBEHO o COyjfMmlsaj dO(
fqw dzdh+ CtodiidBzded S Oydtsdedz" j L OlstcOIlsr . ¢
e Mjikj20 dEdgPdezs? sy zMe ks Mt
MeowLd fjtejm dz€d HOdzdzr = tBatSHWIsfw L d
COdzl des?2 tsBteOBtSISCj. YyvIlsBr ftcjHjddls!
dzi sBrBHdBs tyj dzdls! MsddBtshisd or § sdzd
3 sfjweoyd?. Jditeflsid dn 'ddff t§ dzdgjsdsd ¥ H 5
f sdzdzj dzdv¥ L OftesMO (MlsOIsduj MEoOw sfisdd
WicOed3j dzelstso d WtstedgzdzOR HdzvW yj dzS d diBts
dzr = B jteOyd?2. vOSCdd tBtOL A, tj " j dac
BdL Oydd, L OsdMmwisq fipisd Ydizj ¥ 8 Q@ dgd¥ dzlintis O .Is

1 Oxde" &3 OMYJSlssd3 sflsd B f BEdd SEOPE!
f sdzdzj dzd v M jfulfpgjed'2C 2 j et dL B3 daj dzd J
EmStstej dzd® 20 dzgj MCtsdz Cdn fstewHS 0. U
Mdzj Hs9 Ols j dz' desfylsd twWOMY tcj Hj dzj dgdd jAs My j
o fwddg daj ded d Y j tcOysgrdijoing .t dzlg itz B detz) dz
dqdizkzh jmMsets fodzkEmtsj Hddzj dzgd 2 T 9 Ists O fiffst€ jicHO]
hjdedj t©OL @3 tesceo G jtcOdzHise, EkEyOmlselzs h
Isj dz' dets, CtdR3BzdedC Oydtsdedz" = L OlsteOls. [ H
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sBOr, EkEydlsr a0 hdn, d&OWHE M ¢ tddkzdd
d LOIttOIr dz0 dtsC Odzr dzz¥ BBtOBSISCEZ,
fsmMitsdz C2 sded ftedotsHWwIls € ko j dzd yJ ded ®
tJLizdz sOlIstsdz tcOBSIsT G dzsB Odz! desets tsfls(
o@des] Odze jBtOdUjMEtsy o" Oy jdedj, o¢d
s jttOydd dzOH WtcOc d&3j dzls O dzq .

1 OtcOdzdzj dz' dzOWY tsBiOBESISC O L Oftesmtse
dzj dzdets? BBteOBESISSC ] LOfttsmMse. [ d2O s dte
LOftosmdese s f OteOdzdzj dzd L BBO, ILALIojtc A NEB
fjtcOydsdzdese s ff OtcOdzdzj dzd L 3O

l dzz Isted s j tc Dipepfedatnf) 2 (Ot Odzdzj dzd L d3 H 5
LO Muydls or" fsdzdey dzedv G JjtOydd MmMeOL Ez
yJ Mhstcdes?2 O d dzr . [ dzv 1 Istsets dzj sSB R tS¢
dzdj i JjteOdzH S0, IsSOW . W tefG6 dgj i@ yogls Ofdas d
M t©WOLHjdzjdzedw BOLBotets lsdatsh jdzgdwWw s
ftosj CIsdteso OdzedWw BOL'"T HOdzdz" ». [ BT ydets
Isj &3 § ted d3d dzj ded W-% Hzge€ B FtcE2 Bk Oltcds Iz
Clstster 2 BERHjIs yYOfidsds e jdevdsdzjidzd Qs tq @Bz
Colstster » RtoOdzd IsMmv tsls dgte3O) diaf| oz HBE Us"tcds @3
[ SBOhM dZ@lzstctsd3 2z L dzhame & tinjopetatinzOo L (" 8 O Is W
OB tste kL dzsea, o Ctlstster 7 dzO o' {f tsdzdz” j
BOM dzd 5 dzOB tstotsdz e dzsalsppr sthf @@y Y d
mMmotsddys tsif j tc ©OdzH Od3. Clkts L d&zOydls, Yylsts Hd
MjHddzj dedw, By jls { tslstc jrepastiiodiley M H § j tc
dséts dL tfjtOdHtses. | dgj Sslstster 7 fMmdziz y
Ylsjgls yg dzj mtssaseOLidp tedf efomr ®ig joiy dzd § B S5 -
tej OdzdL Oyd o dzzlstedtsf JtceOydesdzdesets  Ots
sULJ [ GJtodd3 dzeddz' dzj SBIstster jJ dBJIssHT , tc (
dzj dzdz" = B OL H Odzdz" - .

[ 43867 0y dgqisrzperaiion ( § Ot Odfddjjdgdia d3dzd Mis |
CBGHO BHdtsits fagl dzdzgByveo Hoj ddzd BBdZj 4 T
B34 ddzd MowL Odzdzr § ©BBM dd3 f slsts€ ts5 650 Hzzth
(dataflow) @3 BGBtSL dZOYOj B3 W stediz f Otc Odzdzj dzd L «
BdS tsdzo j 2 j todzts 2 pieiniedd B sSHEEHL O d #) Q3O dgdz, -
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dzdL B34 i JitOyddHazs) tegzdgy tdddgy ddzd o f ot
CWHS]. 1JjLOadmMddsr 2 § OOdzdzj dzdL &5 o 5L &
sHjey Ok o SOyjflej fjtOditss B JdR

VftcOodzjdedj tHdatsoatej d3j dade” d3 HisMiskzf tsd

( fhdzd dzj ME dzr €5 f sdz' L 5 addduedz]y 2 S H
sfmih jmMsodzw jIs HMlskzy (kO ylsjddj d L C
BOL J HOdzdz" =~ , ss Hd&zvw fYtsHHjtey¢d mMtsed
stcjBlZjIsmMw Mddzer tetsdzd L ts9 Ols! HsfMmiskzy. wd
ftod d3j dePdlmE s tc d Is B3ts o Z{ tcOo dzj dzd W SH dzts 9 |
(conaurrency control algorithrj COtOdzElsdtelze h dr Mdzj H IS¢
W3 Sttt ¢ s dzs fifilsidic d OsfCL deefaiifsiidy! [(shiskzy
fsdz LB OIjdzj?2 ¢ HOdzdz 3 B zO@ef DR pFH Lz v
stster J] dzO dedy dej d@3 RZtotsodzgj o' cdzwHWwWIs € OC
Usj dedw d LOYdMmMd HOdzdzr =. ¢dzestedlsdyr [z
My sd3 tsBJMYJude OF Is dfy tseixif s p daufiziiasdyds & 2
dzj dedw IstcOdzsL OC yd2, SCtbttetsy L OCdz yoOjls
stcOdzt OCydd dzO0 BOLEZ HOdzdz" = dzj BEZHLEIS
dz" Bls Htozedr IstcOdzL OC yd 2, fsCO 10
Mots] o' ff sdzdzej dad j .

10dBBdzj j] Yoffbkzdvwtcdsr | OdzestodIs d3r Z 4
HsMisz sd3 tsfdats 9 Orlaizts UaPtc 63 € ©EA  d <3] M~ j BBO
cOL, CBGECHO bttOd OCydw fr lsi2g s My H d dzdiziz
yd fJOodvIsd (¢0O0¢ §wOoddzs, MlsteOdedyd) ,
BdtsCdteso C O o tsHiddptep dyjLnStdpwipy] dfitzel d3ts dzts
f cdz desldsivd . 1 dzsC Jteso € d dzOC dzOHT 9 OB Isfpyw
oddzOozd Mo & MisddsMisd B ZsSCdJesayps, df
dzdy Of APy gy dfd O @Y dMb 56 dzOMdzs dL o § M
tej 3y, MjtedOdzdL zj dssMmis! IstcOdzL OCyd2 L O
Cdtetseo € d, Slsdesmpwh dj mMqw ¢ tSHdztso toj d3j dzdal
Htsodzj sotstews Is ftesmMissdidz ftcOQoaddzz: "1 d
(s2zdBts IstceOdzL OSydd dzy Htsdzy d2O0 BEMlsOdzO¢
B' BHdts?2 tc0Odzj | bEZMlsOdztseo dzj dzdets?2 B dzts € ( |
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f sSH dz20LHoeCAadWj@ dzts?2 [BGutsLyf,tcsBEHY9] , M
LOSydw ftesnatsHdls ftod 1 Istsdy MdzOyodzd WO
90jls BdzcCdtesaCd, O LOIjdg WOLE " i)y Ok
fpw . ] sBhjd& MdkzyO®] Mdvilsdj BdsSdtse
ftotsBdzj ZOIsd ydets. 1 tsi Istsd3sz o Btsdz' h ddzeflse
dzso toj d3j dadzr d3 H sMis 21 dy J s difjhidavigjHIs W ¢ tBE
BhzcC tfsdsy Mded 3Ot Isfpw HEs CtsdeyO ItcOdzL O

dzv twOmfted HYdzj dzdzg" = wULI | ot5LddSG OJ
dzdv Mots2Mlsea ®© MjtedOdzdL z2j ddsMisd d Odze s
B2 &5 HsMskf s d20 ©OMYtej Hj dzj dedzglz s Mtsj H
slsdzsmwh djmw € GHddS?2 olstt®dizOEyHy, dBGtse
L dzO~R , GHJ tcOMYf sdzOG O Ismw dzj 5B~ tSH d d
ZzOdB tsdzr h ¥ Mdzsy detsMmils! Htoj HMIsOo dzw jIs ¢
ClO Mdztsy desmils! Meow L OdzO ) Isj d&3, yYlsts dzO
ydd BHdasets d Itsets Y32 ddissply fisCo@L Aslde Ol
dz' d3. ] St sz or f sdzdzj dedj BBdetsy j Mlseo O
wWodw jlsiqw MjtedOdzdL kzjd3" &3 IsseHO d Istsdz

1. 17 §f sdzdzj lsiadd ts dgdztsy 4 Mis o O fjyvtc ChpigL teC Oy
ZdL zjd3r @3 9 COYHBA kL dzj ;

2. 1 s MBedOddL Oydd {kd5 lstOdi O y«
d Itsls yj.

b dzé sted Is d3" EftcOodzj dedw tOMmYtcd HJ dzj d
Mszftsds fBHHjY o Os s 1 IgtrtsigOER fidsd s i d
L Iz j d3ts fglisbalsseridlizability). l OdzetstedIls BOR, ts fiy dats ¢
Cdeso COESemdftcd d3d dzW J Isfmw tsHddz L Istej
9 Odedlets ] BdzsC dtetse Odzd § BdzsC dtoctseo Odad j |
dzj dedets ] B dzsC dtetso Odzad j .

ltodyj dzlstc Odzd L 59 O dzdzts dBentmldztsl Clafkings o @wzd d
ofmMj?2 tOMmMftejH dzj dgdets? B OL T HOdgdzr = 1 5
BdzgtesotsS. ClO IsOBdzdyO, ttoOMmfsdzOcOj &30
fsH EZfttOQodzjdzdj 3 JHdzte s d3j dzgj HY J 6O E
csoce Blsoaj yoOjls L O EMlsOdesoa Sz d MmdawIsc
yd2. 16mMStd Ck bkftOodjddj oMmjdkd 8B
SH ARz It tsdts O0dOdksce dydts yj dzstcOdzd L
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otcj d3j dgder &3 HtsMlskzfsdz, d ¢ dzsB Odzr dzOW T
HsMisOlsydes dzj cCts. uwubtslse jlsMmMlsakze hdj O
dzts i dzed dzd Mo w L Odz-ff jHosjJ - tc tygj ddglsdy O.dz! Idas
Ndls L@ d3j Mlady sis@iE! "dsic s B j &3O S
dz" -, SO Fjdej cdickzj Bses oatsCtokze dzj ¢
StcOW d folststdrtsn, dzOH J )y desmils! IsOC 52 MdMmis
Ck BlsCOL ddzd dzj Hisfmisk desmils! yj dals tc Odz
Mils g2 offif Misj d3" .

1l zsC dtetso Odzd § f Jpwmadygapy [Bekingisiy st @ dz-
ctstedlsdz zZftcOodzj dedw tSHdesotej d3j dedz” d3 H S
HOdzdz" = M tjf dzd S Oydqwvddd, cHj SCSfdd GH
dzd s mMw o dzgj MEtsdzr CSdr kL dzO=. YHE&®SCJdL
fjtcodydzOw Ctsfdw, d HdzY HSMsEzf O ¢ dzt
Hdd®s EMlsOdese dIs! BdzsC qtesoa Sz dzO ja@ts
fjtcodydegr » S 2 1 dzj 3 delstse HOdzdzr = dL
dzj dedets?2 MdMmlsj 3", d LOftesMm" IsteOdzL OC yd
M BLdk' ', GHJ ~tcOdwWIsmw fJjtcodyds 4§ Gt5¢
HOdzdz" » toj f dzd S Oydd dzai dMf sdz' L 2% Ismvw,
Odkze stedIsdi3sz wOMYtej HJ dzj dzdzse 5 B zsC Jqiotso C
fjtcodyder » CStsfid?2 Brdz ftoj Hdztsy jdz Hdzw
mMd I ngres.

¢ dzc S tetd B tcj H § (daf dimflzts|d Hzls tc O dzd B tizés © dzelzts 6
tc 5 9 O dizsfributefd (decentralized) lockiphgf tc j Hf SO P Ll H §J dzJ
dzdj tBYL Odeletsis j2 s EZftcOodzj dzds B dzts§
mdMmisd &g . [ dzv or § sdzdzj dzd ¥ s tc O dzLOQ@fSd34 f
ZzOw CtteHd dZOydw d3j dzj HY jJtetse B asCditse
tcsoCd EMlsOdzOe dzde Ot Isfmfw ot oMjr kL dzO-
stcOdzL OC yd d . bdze stodIsd3Od3 tOMmf tcj Hj dzj da
fMlso jdedz" dLHjteSCd djnOdedL di3O vy J dals tc © dzd
L Odzglz M 4§ jtojctelzy j dedesfylss ¥y j dzlstc Odz! datsc
L Issets Isdf O MmMzsydd 4, O StsBBzdd s Oydtsd
EmMisOdzso ¢ d oeMmMjr ItejBRZjB » BdSCdose ¢
zj dzdzse 5 B dzsC Jetso OdzdW e dzd dgw & Ismw o
SQL.
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[ B fsByYyder 2 1 WWJjCIs oaMmMjr Odzettcdls
d3j dzdzr &5 HEsMiskzf sd3 f sMic) & s dyts 3B fids® 5 -tc ts
o a MmMdldza@lach 2 1(OHOYO B dzOtclzy jdedWw d {1t
st j dedets Mdztsy dz0 o twOMYytej Hj dzj dedzr = Md
oV Gldtigd s firsmisslsy d +WWjCIlsde desfls(d
ded W , sded dd3j e ls L dzOydlsj dz! des Btsdz' h Iz
Isd o dddre sted Is d3" sfdztso Odzdz” | timwStamp tc j d3j
based algorithms O ©@S jcdIs d3r sfisdddmisdyj M<
SH dzts 9 to jJ d3] dzdz3 atimisticigdmtutfemcy contrpl ¢ dze ste d Is d3f
Shdztse Odade” | "BO B39 BG GBg dzdzo " f Sdzdgw & Is € 5 dah
tcOydd bkteOdzL OCyd2 o MmMsslkseo jlsmlseadd M ¢
B B bteOdl OSydvd3s fted dn YoMmiskzy dj ddd
BdMisdud M st BYf BORMdeded B3 BBUEASZ ] 5 d M
fsdzsy J dzedwv 5 Istsdz, ylbts CtsdWdzdSils™ d3gj yH
HWIs IstcOdzt OCyde HB Ctsdzy®, O LOLjdB {tc
({ Mdzd o widgw jIspw, Yyt ¥dEmMOydw H Odzdzts
dzdj MjtedOodzdL ziy Bty , slbSOIBtcdd@z Ismw
9 0.

lteslstsStsdzr By MY J yud dedw dzOH J ) detsyls d

sOC Bl yodzsm! eorh j, wWOMYtcj HJ dzj dac
dzj j dOH Yy dzer o MmMddzkz btets, yYbkt Mdmisj d
slfmw, d by MOB d3d dms dz® yO¥r sM¥ dBH J dats
LOYydd <t Issets YBlsj dydoOdzO® dzj sB~tSHJABO I
ter MdMmkjdgr, O OS] Mtle jlsMmiseokzs h dj
dzr = mBtsj 9.

Il tOMmMftcjHj dzj dgdzts?2 LI tcOL dipBys@t Is )y
Is tc © dzL Otfangdctjon failurg, mB 52 L dzO s{tem@&yddm) d3" )
failure), B 52 dats M d Is jmexlia (disk) Cailye PhHe 62 ¢ ts di3d3lz dz
C Oy d ts dzdzts 20mandhidzdian ling failune

ltedyddz mMeptsjo IstcOdzLt OSydd dBsy jls BT
Lo Odzdzr | dzjojtedz" d&3d ontsHdz d3d H Odedz” di3d
qddzd otL BEqUBG s BszYdz’' 2 MfsmMse SBOBB
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Cdzt yojlsmw o Istsdz, ylssBr ftojtco Ol! IstcO
¢ Mesmisswdedt, HtojHh jMsotsoOah j B dzOyO
uBBd bkLdtse (MdMmlsjd) dkBsekzls Brls! or
(fesyd MMsEO, 5§ § tc O3sdgcpvdsts 2 d dfdo i3 IBdS ¢ te G
shdBSCOd3d (9 MmMdMmisy dddzsds ddzd § ted ¢ dzOH dzts
osHWI ¢ fskjtej MHjtydBsets §jteOlsd
Mz yo,) ftwtsfOHEls ofmj {1 dzj d3j delsr BOL T |
BkzW jtOrn ®f jtcOlsdoe dzts?2 O dgyjldzdins(sR ydgd s o
L 52 H Qudalde Jatalfasp . 1 Ists 3 j otej di3W H Odadz |
olststcd ydes?2 O3V Isd (fiplsGerdod® joelsy 2 BIOA 2
(stable databage , thMisOs Ismw o Mtsh tcOdzdztsis (. r
desilsd HOdzdz" = B { gt s to didg]j LgaEr Uit (
protoco)), zO f tgdzdpjdt©,dzd L Oydw M k1 tc)vejted O h j 3
Ahead Logging SCtltster j MBLHO® I o MdMmisj d3dz
ofjrn dLdBjdzjdzedw i © BOLj] HOdzdzr 7 d o
toj d3d " O Is Y RtdzOdz! dz § L Of dldnsf2 ydoe HR0 Q@
HOdzdz" = © TMmMlsOBddzt dzgz¥ H OdBwWIs! . | tOMmMY to
BO MdMmisj &sdz" = MBSO o t6OYOJIshw Jhj (
Bsy jls EyOMmlsetse Ols! -daf Bas' tisticddddgL ddF dy GO € s
uBtsd deslspdznEsd kMmsttts2Mmises olststed
sstc’ = RrtOdzdIlsmw MisOBddz! dzOW B OL © H Odzck
jlsmw fklsjdg HkzBdzdttses OdzgdWw EMmlstets?2 flse ¢
Otcn d o dz' =~ Csyf d?2 BOL"' HOdzdz" = . 4B E(d
sB' Ydzts C O dsCOd dzOv fsBdzj BO kL kO,
dr ®mBtElSCd o twWOMftejH jdzjdedz" = wULJIT daj
t OmMfpdisilstcj dgdz" j o' hj Isted IsdfO MBS
dzdL s Odedz” =, d Hdzv tOMftcjHjdzj dader = w U
O tctslsd o, weodzw b Isfqpw fMf j ydWdyd Mes2 (it
HOdzdzr ». [ dzd fif'sHde@ L dejj g tsdr' Cts tcOL datso
tcOMf tsMistceOdzj dzdzr s L Cslstster 7 Wo dzw e
Otz jddj EftsttwHsyj ddsihisd Mtsteh j dzd?
dz" j) Mmtseh jddv, fotejyHJjddW dzdded?2
fpwismw ¢ S odif s deysrs ofn jdis jdaj" nlz Wddss IsotsO &
LOyYydvwrn tOMmMftejHjdzjdeder = wuvia . 1 BMdzj H dz
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vl d HEd dz Eydls™ 9 Ols: mMw o ftetslssC ts
( Mdzd sSHddz EZL jdz SYdHOjI Mt jddvw i
foduddz Istslz dsytits B(rAy! fpREptyddzd § st
ded G dzts Y sotejyHJjdedd dO dzddzdd MmeaweL d, |
L jdz, I C(Skttttset YJHOjlsMw Mtseh j o
oMjGcHO oBL By dts Glsddydls: C sdzdzlz dzd € O
{AdqHOE Mg kL d ffas] Hdfuly jdadgsdgds] s ts d3j X
ftosmMists toj h Ofjdtsls djistdss flgplk Qddz dzj H sisz j dz.
HJjdzj dzgdz" = dHULJT H S dzy dz' Z d3j Is OHJ S 9 0Olsc
dzj sftcjHjdzjdedz | MdlskzOydd. wjte! jLdzr a3
dzd dzd W = Mo v L de Od3teiyy jilly bty @ispartitioning, ¢ tSGH O
Bdesy j Misots kL dzse wOMf OHOjIsMw d20 ctok
MowrL:!, O CBBEzdRdJSOYdd dd@jyHEZ ctkzfff O
ydd dmedz ydlsg dz' dgs Mmdzsy dets tsBJ§ MY § ydls!
Misj &3y, ¢ OtcOdzls d tc Hs ofCalgfdzifjdss dz J J Mtsce dzO
l oslsts € tsdzr sBJd MYy jujddw dzOHJ Y detsfyls
Mise © Is tc Clila = OYafdRmfiTis) d H (s dzG s 9 | ducaslify)s @ (
P IssdRROtcdzsis! L dZOYOjIs, vyt or ff sdzdz" & Is
ydd, ddet dzy of f sdzdgW jsfmw ddd dEfHydpts ' L)
sO0Cdds tsBOL 53, Bdesy j Msets i jteOyd?2,
tcOMMdBzOIstcdo Oj sfmw € OC dgj Hj dzd &ZOW j H d dzd
HOYJ o EkfmMdzsodwr oBLMEBsYyd m BlsCOL 59 .
Lizdz! sOlIs EMmf jhdes L O jtoh j dzdatsPd ( fp ON td @ -fr
dzv jIsfqw HOY ] fHtod §ftsmdzjHEzshdr MmBtswa.
rdzv  sBiMmfjyd ddw Oltd@kOtdshmisd d H
Olstsd3Otedz jJ { totsls sd&tamidz’comihiohen) @ojodad] §f € s -
Ists € ts dz' tcOMY tcj H | dzj dadzts distributenl ts fipfiplee@ dzts o dz
protoco). 1 Od B tsdzj j tiftdsdfldAi@vidaidis dgiz O ls ts d30 te dats 2
dzw j Is fyw feskEBY 6 dzdzts 2 W d ¢ i Oytgagphases tc O daL
commi). 1 toslstsCtsdzr otfMMmlsOdztso dzj dedw dzOH fl
B dsC Oodz dsegts o sMMmlsOdatse dzj dzd v , Ctsls 5t
Hj2Mlsodw wuvigyr M fjttOydddes?2 MmdMmlsj &3
l CssCsdz HoZrWOL desd 1 BEHECH@GHMESR 2 FC)
dz2" 2 fJesltsSCtsdz, ttBjMifjydesOshd?2 OltsdOt
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dzs?2 IsteOdzL OC ydd . Jdz twOmh Jqtew jIs toj ©dzd
Wdemoydd dz0 Mmdzzyo02 twoOmiftej Hj dzj dzdaets?
COYHT™ 2 EyOdlsdelz® "R j dz, HtjyxH] yYyjdg L O
yde, fYBHIeJyHOJIs, yYlss tsdz etslstso MmMHJ
zOr IbteOdzst OCSydw L OCOdydoOjlsmw tsHJddOC
9JthOjlsmw O Oted?2dz d3 BBOL s5d3) . [ Mdzd
tcso Ols ISt OdatO Coyfgf] tSlsdetsmwh djmw €  dzj 2
LT 908l odzdwdedj dzO BOLIEZ HOdzdz 7 ; j Mdzd
WdSEMmMdtoetse Ols! Mmoo tse yOMmils! IstcOdzL OC ydd,
HO8 Isffw L O9 j teh dIs! H O dzdzlz © stcOdzL OC yds
sBtcOL 53, Peosistf e BMMw dzO Mmdzj Hize h dj
f Qo d dzO.

1. mMdzd ~"tslsw B" Hdd L jd BlsCOL" o
L OC yds (esdzsmikzjls LO Jjj OCoOtd2datsy L
stcOdzL OC ydvw ©OoOted2dets L Oo jteh OjIsmw ofs

2. [ Mdzd oM EZLd®O WEUsOTdds IstcOdzL OC
WdSMmMdekzjlsmw ot oeafMmjr EYyOMmksekzs hdna o dz

Il ftesmMisj2h jd3 a0OtcdOdzlsy tOBBISO 2PC
L tsd3. J L dzj , GHJ ddzdyddtelz j Is iw Is tc (
CotsteH d daoiditsat); ( ots o fMjr Jtosydrs LROIStcOG
ML HOY IsMvw -z | © g jesficifan).( 1 2Oy Odzj ¢ St H
tcOMmMMmr dzOJjIs EyoOmlsdzd SOz Msse " jdzedj " § to(
dzj LOadMmMddis tojh Ojls, dBeyjls dzd IstceOdzL OFC
dzj . LyoOmilsded € d, Cslsster J GeBlstsor L Oo J to
SteH  dzOIststez MtssBh jdadj " cEtsdzsmkze L O W
shdj oBLEBsSydshMisd LOWdEMdtetse Ols Mo ts
hOsls MtssBh jdedj " cetdzsfmikzy L O Oo Oted 2 o
9 0Qoh d2 BEyOmlsdeds dzj diEsyJdls dL d3d dzed s+
BicOQo cwaAlH@dd o , tcj hOjIls MkH' BEZ IstcOC
&zOdz 2PC. [ Mmdzd tsdz ftedded dzOj Is tej " j dzd 4
ofMmMijd3 Eyomlsdzd C Oz tOMMr dzOj Ismw MssB M | o
dzd twjh jdes L Oo jtehdls! IstcOdzet OCyde 0o Ote
ftiocetsdzsfigsa @o hjdf WdSEmoOoydes , f s dzOj Is My
dzsj Oo Oted2desj] LOoe jteh jdedj" . vyoOmilsdzd ¢
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o Odzd 4 , mMsseh jddj M d&zOIs! dzjy dzlz ) dzts,
fteddewlils: tjhjdedi, dmMatsHW JH dzticile ttdds 2
dzd i3 o' EZmIEOH )& HOP Otcd 2 dets ¢ 5 undedefalicdbgrtdzd v |
option).

ltosltsCtsdz ftej HY BdZOG O s Hoa O " teOkzdzH C
HEZ CtttHddOlstesds d EZyOMmlsdzd ¢ Od3d, tslsfi
Métsdz ¢ 90tedOYyd?2 ¢ &OMMdyud MEses 2PC,
ftoJ HY dzj dedz’j? RAEZYydoz d- M desisets g
Mo h dCtseo ttOMftcjHjdzjdedzr = wULITT . T 9]
Msd (8RFPCsAHO §tej HY tsSdzO 6 @reaysed conofi€ O Y
2PO d2PC m ftojHY sdzOG O] d3' d3 OpréaBimt® dz' &3
abort 2PQ [Mohan and Lindsay]l983].rR = 9 O dzts s sftej HJ C
Yyksts sded fssLotsdvels MsttOlsdIls! yd mdzts
sBd3] dgW Is' mMw  EL dzr , d -o dofrdatxd . ts 1 jtddCsyC2ts dz
fsdzOcOj &i3F @3 ftojtcr 9o Odedj B3 otsh jdz 9 MiIsO
yomls MisOdzH Otcls © WO tcy dzY dzfp HzfizEIpdntsB tc O |
Distributed Processing

] Oy dzes?2 R OOSCIsjtedmisd S 52 1 HodetsUsd tiskzizO
s h d2OteOCIsj to. [ BCOLT Bsclzls ftetsdMmnr tSH O
WdEMmMoydd IteOdzL O ydd. sO¢C ExJ lsdj yc
or wo dzj dzdfydzizdnyedidsj sk MisOdzso € O IsO2 BZOkIsso
dedw. [Mfdd otj BY SYJHOdY dhultkf’ s 0]
ftesyd M (SCttsteHd dzOIststec § 6 tzlf s & 5 @) Is Hzg & P30
9 O dztkrmindtion protoca|, Coslsster 2 ftejHfdMmMr 98 O Is,
f) st OdaL d@Ayts(H W20, j 2w MijtejHddd Y(tsyj
tcze h d2 fHtosltsCisidds s JIEMHOFY ] esls 5¢ & dz, ls
yomils: Cobtstetsets fted dz¢B' " tsBMIsSWIS | dz
HJ] &zOIs! m IstOdeL OSydj2 o mMzkyoj mMBEW.
fjtodtsH fpEEs®O MBtks®R ftesdmMatsHdls d dzO €t
ZO Hddtsdz dL EZyomlsdzd S seo, MisGoh dj mw
M ts?2 MkH! BEZ IstcOdeL OSydd d or dzlzy H j dgr
mMsmistsw dzd d, fsC0O dz otmMmisOdzse dlsmw dz
hd2 bkydmsidgtfls ¢ jtedsH dzj o sL d3sy dzts fydaw |
LOCYydj?2 BdzsCdtetsoCd, ylbts Mdzdy OjIs HsM
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JtejHisdsydd, vyt EyOmkddS, kxyj -t
Wdemoyde IsteOdzsL OSydd, dzgj HBYHOdZMw o
sBh jddw ls € ststoy @ sz cde®OR stB | SiCdedfle . |
ZyOmlsded ¢ dzORBHdIMw o MmMtshdstse dadufdds s
Isjtcdzgd ded oz h d 2 -ffjddolg ¢, sdsls dijdsd dz, yYlst |
NdIs o GHhdtsMisstetsdzdzy i3  steWHS ] §teddzv s
ZOrtsHdIsmMw gofgshikshmEzdd It 1 st L &ZOYO
CsdkzsfmMso Odz L O WdEmMOyds d Ibjtfjt! daj d
dzedd L Ose jteh dls! stcOdzis® &P q s BZO 9 O te d 2zzls ¢i3
tetsdegdzj | tj"jddy 5 ¥WJdECMOydd ItcOdzst OS¢ yd
(ke -BssdL EZyOmpsddiisyazs, f§tsetdzsMss Odz
szOoydd Eyomlsdzd¢ or dzgkyHj dz tsMisOo Ols+ Mw
fsCO dzj ZLde@pERHBI TS sstcHd dz0tstc®
S s9) t MEH! B] HOdds?2 IttOdL 0Cydd.
CodsdBBzdzd € Oy Eleadds?, Mmdswcfz EZyoOmilsded ¢ d dzj
Mlso 9o Ols! Hicze M HEkzGe A, L jdz HEsdzY J C
bstc®. 1 Mitsd Sk CtttcHd dzOlstste IsC OL Od
9 0dedzr d&3.  OLEzd@idese s ftoslstsC sdzO Isj todsd dzd
dzsy dls! dgj dz2 L w.

( Mdzd EqOfMfddednSB dz oL OJdsH 2 Misatse O
d3ts ) dzts cOL OB tsSIsOIsH tcOMY tcj Hj dzj dzdz" 2
LYoOMmlsded ¢, SCtlstste’r 2 dzgy HEBYHOEZNW MtsB”
ftosists tsBteOIsdls! M L O ftsdsh i 8 o ftedd
ded ¢ Od3. [ Mdzd oded¥tsHI§ ] teodsdfcsfdedejs " j e 5 {6
ZyoOmlsded¢d HftcdHizls € oretsHkz, Yt lsCC
Bsezls dqLBtOIs! © COyYyJjmlsej CttstcH d dzOIsts
fehjd fesyjmim ¥demMoydd. [HA&ZOCH j Mmdd
CotstoH d dzOlssto s daftS jd &B b0 @ity dzO Md sk
ZdS bkyj bkmMfjd §sdzydls! sl CstteHddOl
LOo jteh ddz IstceOdzL OC ydr MmMsslse jlsMmiseakze h dd
dzgj dLo jMmisdes Htczedd EyoOmlsded s O0dz, d, J
ZOIststc©, Ists jujdst tsded MdaBdnjsteh Ols Istc OdzL C
lIss MH] &ZOdz BIsCOLOoNhd2 EyOMmlsdeds. 1 to
tksls BdsSdks hd2 SOLOSIkjte 2PC. 1 tjH
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dzd W dzj BdztsC oz h d = ftoslsCtsdzsa W d¢ MmC
ISted ~W OL dzts?2 W dECMOYJd@H dz' Jjdztstc Offy afifdHC d, 4 fipiaC
dr o' ftsdzdzj ded j &3, G tejtfwismlsoelkzels dra (ted

[BtcOlsdzs? MmMbtesdats? Isj ted3d dzd totso Odzd W
sOCdyJ Hyd 2MmMlsedw HBdzyjdz ftej HY tod dgV IS
mBtw kL J dz Ylstse ' ftcdojMmlsd BOLLEZ HOda
ClslsdzsmdIlsmw ¢ tBdzOMIsd Sl jiIsj dydd
otsMmMmis Odzts 9 dzj ded v . t OfMmdissilsted d3 H Odzdzlz ®
orhj ftoddjtcO, CBEHO C(ttcHddzdtlze h 2
Mdzj Mmetsw, d ftosksStsdk otMmimisOdiso dzj dad W
COC Wdg Hf sMiskzf dIs! M ItOdzsL O ydgj 2, ¢ s
l sLBsYydr Mdzj Hkzehdj Mzzyod.

1. 4BB2 CottcHddzZOIststc® ftesdL sh jdz HTS
MoOoydd. uvBEHO Bd By jls dzOYyOl! fetsy f
ded W .

2. stteHddzOste 5IsC OL Odz, dzOR tSH W fiy!
Clsts L dzOydls, vyt td kx4 ©OLMHdzOd ¢ t5d3
MsOdztso dzj dzgdv CBtsteH ddzOIstste By jIs it
d Mdzso O tOL sMdzOIls! EyOMmlsded ¢ Oz € t5d&30 dzH
ddSd E3j LOejtehddzd IttOds OCyds, Ists t
dBdlststelz. [ Mdzd Bsded Br dzd L OB dztsC Jtets o Odz |
Hd dzOlststclz Motsd EtdizsMO d oL tsBdetso d s+

3. B2 ftesdLtsh jdz fomd] Itsct, ¢ O
FyoOmlsdzed ¢ Odz s G dztsB Odz! desdz toj " jdedd d
mMdzlz yOj dad yjoglizsy datg.dzOIls+  daj

l el sCsd tjfddSoydd

] twOMmftejHjdjdzdz" » BOLOR HOdd » MM
COYHBRE dsedujMSBdE { dj &j dlsk H Odzdz o
LduimSdn Ssfd2. uvOC, ©OL &)t dsdEf o Lk
Ud MEd2 1 dzj B dssy i Bdzde'ted darfUscdz@ L §la@) fitsClad] J-
Csi)d.d sOCtsets tesSHO MdMmlsj &3O~ o L dzd &
G zOMtseo Odzdztsmisd S s d?2. 10dBBdzj J dLojfr
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Milsd wo dzw j Ismwts dAsR Is jLsdRd o O dzj azaés dapyinls !
equivalencg Colstster 2 IsteijBlzjls, sigOthk OC fithd L ¢
Csfdd dzsecdyj mMSBsets 1 dzj d3j dzls© H Odzdzr = B
[ Mdzd YSHHjydoOjlshw oL tcOydetsmls:
LOSyYydw BEHJjIs or HOsLOMY d fiixff, | teisydfts(fy Wwaplsdj jd
Y Mz 1 dzj dgj deb letsls ®fiztigtze 2 tcOo dzj ded v to
JIs SOt®ly jdd] tHg cOfydRoyaPd dzO0H W dL dy
W (X, X, %) . v dfdyde 2 foslksittdz 2§ ttOo &
Hze hd2 Ctodlsj tod® f sdzdes?2 {1 C o do Odzj dzls &
dzOL 9 Odzd j dRedRIONGBAWTiRAIl T Yls j dad j dL tSHdets2 ¢
fdm' ot ofMmj Ctsfidd). 1 ol XReddk)RIOWA s
sfJtOoyds logddeds Lo Gl dxu[Redkdl » R 5§ § D-
Cts?2 ddizj dedes Stsfdd BEREHjI ftobdlsisH @ lis- f
ftos @By jls tjh Ol Mw L MssBteOy j dzd 2
ydqw Lofdmd o dtscdukighEd cOfzp gkl HOC
et ©YJ teOyafdu @fud i daits S ¢ d d
l cslstsCtsdz ROWA fftetsMmils d f tow d3tsdzd dzj 4 d
misd oMmyn SBYd2 L dzj i3j des O HOdzdz" =, Ybt
B dzd tetso Ols! . wptszLddsotsHde®dE j Hils & B dzt
LOSydd, vyt Mddy0O0jls HtsMiskz{ dsMmis: B OL
1T odzts ftoj HdzsY j dats dzj MC sdz' € s Odz' Isj
O tcOo dzj dedzr =7 d2O0 MW yjdzedj Istej B ts9 Odac
stcOdzL OCydd dzj sBatsHd B o dzj Misd j dqas@j dzj
HOdzgdzr ». 1] Bded tSMHdzOBdZV s Is ROWA, Mt
dzj S Blstster d3 §f sHdBBdetsy j Mlseatsds WL dud ME dn
RHJWY, MtedzOmMdzes Ctlststets?2 HdzW L Oo j tof
BosHdWdydietse Ols!  dzj Stslststets] f sH dBdzsy j fls
nOdzd L 3O @ ts dztsiEfdso9 jO ddovts talOzAs ) d M sdzd L 2§ «
Z{f tcOo dzj dzgd v toj ff dzdiSts@imhyj. dzfmdz 3@ ts taEsdpipidtsd dzf
VW ted3dz dzd tetso Ols! dzj dsdztse s fp Hickze 82 Ists
' = ftedfdmreo0jbmy BHds d bkt 3§ udfc
dew s h Ow  dztse d yg MSdef 25 , + ddjtdgjjdisls EHi@dg " dats L
JMmMdzd BdzO dzOB jtejIs BBdz' "dJdzmMlso s ¢ tsdzsMts
dzd 2 O dzastistelafslinds o O dzd v dzO (qisdrudzalzasefl vofing ts tc Iz d-
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algorithm)[ Gi f ford, 1979], Ctktter?2 kOGCY
(oL Bsy dats, dzj ydsfpdidis dftsdstssmtsiaj.) dzv o'
sf¥Jtwoydd ylsjddw ddzd L O§fdMmd 1+ dzj d3d dals
Cottlzd3 nemjqdedum (V)  ddedstelz d3  wriefqddud) (
(Vw) . [ fMdzd * dzj d3j dzls H @ dztettB ez j ktso § QU
dzj dzd € o fstc igssm dzw Hs @S ‘dAn ™  fdzj Hizs h dj o to

1.Vi+Vu>V(HO | ItcOdzL OCydd dzj dBSekzls
BsHdWdydtetso Ols sHddz d Istsls 34 {1 dzj d3j
wodzd ¢ Is O -Lyasfiddsg ) ;

2.Vu>VI2(He j IsteOdzeL OCydd dzj dBsekzls ©H
LOf dMm! tHWdteyg  dgss] dzZsO HOdzdz" =~ ot
LOYd @y dm' ) .

l esBdzj &3O, ftedMmkzh OV 1 Istsdidz f sSHRBHLE,
Yydw Htsdz) 20 dzOBtcOls! CosBzBsEOK, Miztzy M
d dzj sftcOoHOdzdzats L OB HEY jIsw HtsMlskzy
ftojapdg dz Odz' IsjtedzOIsdodz’ 2 fteslstsCtsdz ¢ tsd
GHJ 1lssls Mit! jLdgr 2 dej HsMisOLsS o] Bt
[HdzOC s sl fesksSsd dMisHdls dL Mo
fodzcy jdzed?2 B Mots2MmMlse O CtdBRizdzd C Oyd sd
9 Odzds'lsfigv s o Istsd3, yYbts oMmjds L dzOd3 dzj C
sB tls¢COL OR, ftocdosHwhda € dL d&3j daj dad W «
ELjdz tOmMf sdzOcOjls ftojHMisOodzjded j iz Ists?2
&', M Stbttk' & Bd oLOddBsHj2Msalkjls.
tcOdassp Ols! o' ff sdzded @BsMis! 1 Isdrn IstejBtsO O
Csdz sdzdzs?2 + CodoOdzj dzlsdetsmisd S d2 wo
Cd LtejddwY HBMlsEzf dshisd MdMmisjd", O {t
o 0dedd, Mmdzdh ¢ty Mztsydz , d M deddkd Mo W
HT . Izt lots Mo tej dgj dedz’ © Y tetsd3r h dzj dzdz’ =
dzd BHddz dL { kdRr &jlssHse dzj dMmf tsdz L L
dzj dzedw B dzd dMMdzj Hiso Odz" dzj Ctslstster jJ B
COyd?2, CGHJy Idf MmMtecdkzOmMtse OdedwY S d2 d
9 Olsjdzv. j1 O Istsfigdssof o dzydtf © E3Jd MtsL HO
¢ sdz €5 t6OL gste af jHitelsen Istg 2§ dzhESQ Pdiaf dzd ©
whijij otejdgw dgj MEh jMlsokjls Mistets? dats?2
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Mundls! & Mte dzOMte OdzdesMmisd toj f dzd yqdtetso
CeHO { tcd dgjdalrpdldsijwdzy wets dzj Mistesedj f sd
RMMdzj Hso Odzdw™Y o 1 Ists?2 B d&zOMIsd dzOr SH W I
dzd d .

U Bte] BBO v ¢t

vjBtej B3O CAP (dLo jMmlsdzOv OO HHMBEPE
yd métsd ke jteyHiddy  Istsads, Ylsts o dzt ok
o' yd mdejpdditsy dzts B § MY j udls! daj Bisdzj §
Mo s2 Mise :

I Me dzOMso Odzdzts Miseonsistéhdgdz'ods (o@dpddz. o '
ydmdzdilsj dz' dz@ = kL dzOr o tHddz dBBtsdzj dzls o tc
Hicze HE©kZzGE;

1 HBMisk{ dzts frpkgailabilityPddzdzeze 52 L Of tesfy €
HJj dzv2dzdesd s j A3 L O9 jteh Oj Ismw Ctstetej € Isdz «
cOdalsdd, yYbts e jlsr efmjrn kL dktss MmMdmlsj

1 EkfMsts2ydoetsmis! ¢ tp@tition jtalejandzy & ( O dzc
tOMmh j§dzj dzdj tOMYtcjHj dzy dedets?2 Mg Milsg &
Md Cyd2 daj dfjtEdotddajdilds dsfmisd lsC dzdS O tsis

bCtotsdzdds CAP o dzOdd3j dzeseo Odzedd Isj tstej d
BkzCo Odedzd2mMSédnm dzOdd3j dzso Odzd? L Isdnm |Is

ltcddzydtf B" dz ftojHzY jdz oW | Mstcts
o jtmMdlsjlsO o 1 jtlCdzd CtedC sd3 A tstids s d;
Msoadd ftsdzzydd hdqtesCkys §tsfkzdvtcdetsyls
Misse 8 wWOMYtej HJ dzy dede" o3 o' yd mdzj dzd v d3.
Clststcts? MmMtsL HOB Ismw cOmMYf tcj HJ dzy dzdz" |
Ef tcOodzj dzgdw B OL Odsd H Odzdz" =, L Oyomlsizs
Yd ds sBthmdzse Odedw dzi dL B ydesmisd BISEC OL

g bsy¢d Ltjddw Ijtstejdr CAP, t©Ofmf"
Mddsmisd ©ls 0" (LOSIsdud Méd §BHHJ] B
Bsy dz" = ©OMY OH O IDMEA, CRMPIsted ¢ dzOMMO

Il MmdMmlsj digj ¢ dzOIM®@RO LT AH @dgdz'ojinjffs e dzOME
fJyj 20 Htsmizf dsmls: , ftod 1 Istsd3 tsdzO Y J
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O My Sydd. vOtdj MmdMmlsj d™ oL By d
fiosctcORRBdesec s B MY J Yyd ded v , fSHHJ Y ¢
fpdzr mdzy ACI D, ftod Bis@dds BOGUd » tefj d' fij lstgdd
9] CdzOMmIsjtedzr = MdMmilsj d3 2§ cOo dzj dzdwvw B OL
mMdzkyx B O COSOkzsetseo LDAP.

sdMmlsj 3G ¢ ZOMMO CP 9 GCOYH' 2 &sdyd &
tcdLizdz SO d MM dzO Wkdl ydsdzdtetsse Ols
GOJIs {1 ssetsmMlsztzdgfipled v RSy jlIs dzi o7 HO9
vmiss2 ydoesmls!: € ttOMfOHE d2O Mj Sydd Iste
JqLd&jdzj dzd?2 ot oMmMjm kL &ZOR MmMdmisj dzr, o
Yy mMecow yjdzj MstseteOL dztsls dmf sdz L s9 Od
dzy dzdzr = Mg dr B ESCJtesotsE HAzv Mtsa

Il mMdMmlsj gy ¢ dzOMMO AP dzj cOtOdzlsdtclz j
or fsdzdzgj dz@é Emdzseodw HBMIsky dsMisd d EkMmls
mtslsw  fmdMmlsj d3r sOCtsets wBHO dL o j Mmisdz L
ydf © CAP t, dzOfAefigftfoigd H-§ dz dedz'dzd o PNS) , (&
fdvicdastsmisd twJghjdzd?2 M L Isdd3 dzOB stetsd3 |
COMfesMisteOdz) ded § i3 s st d3¥  CAfiRd isy @f |
ftoeddzydtf JOdz! dets dzj G OwOdzElsdelkzes s yJ dzsmls
Isj stey Bz CAP KOLsca® ists@ded yj dzdv. | OH
ded d -ffdFNils j &3 MisOdese dilsm™ B J MY J UJ dedJ dz
dzj MesBtcOL dzsets kRtetso dgw yJ dzsfmlsdzsfizlsd H C
mMdmls jcds'eo sEVWOIE€E, & ¢y dzsmisdz ~ ) Csdzj Y
eventually consistent d dzd MeOB s ¢ J dzts ) lsvezakn € (
consistent

Il 5 olttets? f SdzwoHdglo 2iWOS0e d3lz dzd tets 9 O dz
Mlstetsj dad ¥ tOMYftcj Hj dzy dgder = MdMmlsj &3, o ¢
d HMiskf dsmisd o' { tsdzdz] dz' dzy o f t5dzdzts
BASE ( tsBasic@ldzdidzildle, Softstate, Eventually consisteft
BOLBoOVW HtsMlskf detsils: , daj EMmlsts2 ydoetsj fr
dzj ydesadz myylsg), fHted 1 Issd3 IsOEC B2 fBHATB
ACI D. ] SsH BOLBots?2 HBMEZY dsmils! & f SH
ftoes] SIsdotseo Odigffww , f tydsdetBY J MB B2 9 dzj C BIst
Hdqdz ¢ tslksCOLkz o tBMmMdzEyxdo Oddd Istsdz €t

207



ftcd MrteOdzj dzdd HEGMIskY dsMmisd o Btsdz! M«
mMemMisswdzdy YHiCOLEZA] 90jls oL BsY detsls
nteOdzj dzd j B3 MEHsE@IY-ME O] §esdj 3 2ls s
9" Btstets ¢, ddztt stedzsOydvw 8 d&OesdeOydd, ¢t
tczwvfm! dO WdEMOydd Bdtsedzj dzd?2 Istsdz €5
o Odzdzsisd © CBdzgj ydetsdz myy sj, IstcOCIskzs h
tcJ ydo smisd H Odzdd)dzlz 9O ¢ sdgtistetf 8 tsB J M
o0ddw o JtOCIduimMéd BGeBLEGd®RS] ot d3
zd yd Mot MOBIsMIssWIsj dz d2@ = dMmMmdzi His9 Odz

340tidljClktc® yjddstcO SBtOB IS d

stsdCtejlsdy 2 o90tdOdas fsMmistesj dzd™w R«
skies?2. Isjfgpwydstsh éry Wodv jlkmYw HEMsOL
p0dedd &3, fted fdMmMOddd JJj Yomistets] ddw

dzd yor hdafmw Isdf OR3d + dzj d3d delstse 13f Mo w L §

U OB dZIBWRANY sdz! L2 B J ftd STdMOddd ¢

I dH MbkzSlvdydzj d3j dzgstse pdf MmowrL 2

ANzd2S yd sz 2dzS ydd d L OR deW ste dzsOy d ts dzdz
vdrddui M@ adduimédy [(djSCiteduimidy
bistes2 lses © d
RdzWw sted3Oyd it Hdded y" ddet s esyj HiEzter d ¢
COL 59 Odzed W ( daW ts

1 s ¢ tc O BAsARY jis o
l Gt OBRBdRY tsctcORBd | LftOodvehdj d

d fesetcOBRWB [sdader |
[teeOdzdL Oy tec Odzd L @YsfCdsdd| Is dztsh j dad W f tSH
JHdded y" HBdBsH|2Mise W

vjmndzdyj MOV MmMbtckzSClsktc® (R Wodkwjls
dets?2 fted Jjdj f@odgbsdgdiLjj. o IstsySd Ltej dedw |
sfdeso dz" dsd 1 dzj dzj dels O3 R Weo dzw s Isw
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Aj dzlstc” BicOBBISC dMEDEHAA Fdats Al ) W 2 dzC
s d SCtdmstezCIsdodzsts Mo wL Odzdz" = Isj ~ dzd 2
BOYJ defdelss o d Misd ud MEdn & SBY sdzj delsfibe , t.
sBl jJCIsk ¢rRY d f§toj HAdZOL dzOyJ dzdzOW H dzw C
dzdw LOHOdzdz = WEkdzCyd?2 EftcOodzj dedw dzO
Ud mMédd3 EfteOodzj dedj i3 ©OL dzd ybstsyde'{4 F
dzdL sor n twEIfPS s (

uon

/N

/
// \\

[\

Huaosbie @ a @ a @th Luon

—_— e

NonoBHOR

tdB3vdnddud ME OV MBBYTE 6 EREO? | ig Gk

A1 MmMesmistsdls dL bjrdsdtecdyj mMéda ¢t
MmiBd biGged MehHrMmiseo O ODBI RO QY dfdsd(o .
MidmMsS bkjrdtdatedyjmMeédrs Stdfdzj CMtso :

T Cdzj ¢ s oS dadftdn dzdf G wlzdazjfififige j(te™ , BON
dzr ) (1 simMmSUHQozgy j ded] d deW stc 3Oy d 5 dzdzts 2
tcOMmyjlsdz" = LOHOY, SCtdstesdz? ftotsyj Mihtse

T stdif &z mise M jddw §sdzt L s90OlIs
sdL dtoctso Odzdz" | GO HEUd jo'" REiUY dedzr |  dz0O
dzOdz dz" = C 1 [ d dzff 9 41§ He,d3d 70 dzfs &5 ) dadCsigdelz’ ~- ¢
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2 ° CtdifdzjSlsss, RteOdsjdedj d HBS k) dals
mMzsy dz" = L OH OY;

T stdif dzm¥Pumise §Jted HOUHE O % d -(
9081ls fitijHOYk HOdzdzr = s dMmistsydsd ¢ O
(f sdzz yOls§ dz® ) ;

T stdif dzinffHimlse WdSEMOydd dizt BestcO
BOYDF ROW S Mdteks s d MsBdieOs s dda¥ 5t 5O
dzd S dztso jdzdwv, O IsOCYj HtwjHMsOoadwvels Jj

1 stif dzjmel'HMmise o jHjdedWw JHJESEE ¢
dqdzH S Oyds IsjSkhjets OmMttsdtsddyj ME scts
Ofmils tc sygti§ds e s o toj d&3j dzd ;

! stBfdjt€jifpmlses Isjrdedyj MStsets B fMmdzt
(suuUfitf)sHH jJY SO tOBtslstsMf st & jC sfigis iy
fazi ¢ Mso ;

T st djt€ifHflse tBlydddy d Istej dzOy
sBfMdzy o O h jets d s jtcOlsdodesets MtsMmils O

T C¢o®f disms gy dntss J MY J yfg sadh O dedsdy |
dzj s BsAdH & OBl fd LsoaOlsjdj?2 (

Hoxa

39BM

r KCng | . | CeT MNepenaun
@

KCTOP

Kcna

A A
A [KCBEB | M 4 [ KCOT | A 4 [ KCkO | 4

it B4 BB j dzdzOY OtendlsjClkte® yjdastc® 5B
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350 jfdzd S OydY BOL HOdsdz R

sddmtesdzdL Oydd HOdzdz" » dzj SB~tSHJABO o
gt steBOYydsdedzgs? MdMlsj ds2 dhmfsd L] st
dz" 7, Ct5c¢HQ Ssitejj e jdleiis @ o JO€ figdz4O dzf dalz f dzv j
WO2dztses, MBHjty Ok o MmMiBj oM fMmd
fdz LS9 OIsjdzv dizd tOL dzdyder = kL dzse MmdMmls

l stfst)r fomistetsj dedw tOMY ted HJ dzj dadats ?
W stedOyddedzs?2 fMdMmlkj s otLddSOsls o &G
tcOLoadlsdd SsdRBf Odzdd, SCBGEGHO MtsLHOE Ismw
M dzOHT . SOYHOW EHOdd] ddzOwW d de sted3OYy(d ¢
h jdedw EfMlgfts HuysieytsaPls OB slsOls! MOBsMIstsw |
Slsf tc@Qoadzvw o AjdalstcOdz! dzf 2 tsWdfMm ¢ sdemtsdz

dsddzmtotsdzdL Oydw MmMtsHjte)y JdBBSEts B OL'T H
dz2" »n SCdzdj destse MmdMmlsj d3r (L dzse MmjiIsd)
ded L BO o §dzd S Oyd2 j[dasary ud s e ) dzPl Stpte
fldtedsHdyud MEts?2 MddemtesdzdL Oydd ddaW¥ tstcd3©

{ 4 §dzd o0yeyy MM Ytede jHjddWw HOdzdz" n
Holzr ddzd Btsdzj j 11 © dHjdasduydetsj Mmtsfls

tdfdzde Oydqwy dMmftsd Lkzjls oiBjlsoOWstckz dI
stsf sdztse d d dtc jiAf) dzPIsOWPC dj SCtsdif sdzj dalst €
MsteOdzdIlsj dz', fosHfdmudsd, §ksddsoOydd,

tdfdzdSOyde Microsoft SQL Server |
dZzOr, Mow L Odedz' » M or" f M tsd3 Y Iz tcdzO dzO.

RLHOLjd YYkttedzOdzO o™ f E2MCOjIs .sHdzz d

lzedzd S Oydwy MmMtsH jtey dls MlsOIls: d

RLHOIsj dz tcOMf esMistcOdzgY jIs Y EtedzOdz dz
MistcOded Is § dzw

) sHfdmMudsd foazkzyorls f§EksddsOoydd,
dzd

MmBlsw B sOW Bt Y EtedzOdZO fsBSEOjls
o Cdz¢t yodls o Mmisw dzj SIQIL WSedvedd tdj fuk
sdzO® dzj MtsHjtey dls oL By desMisd § sHY dmy
Isj &% dzsmdIls! d2OS s dilsj dzt dz" j dL d3j dzgj ded W
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RLHOBjidsts 1 CL jdsfdzvte BOL" HOdzdz =,
Mz € HOddzr i3 dL HEkzydd . d3jRMIs OIs P dzin y
JLHOIY HdzE ddzd dzj MEsdzr €5 fBdzd $ Oyd
MesslsdshdismY fm tjfdadydtelzj 3" &3 H Odzdz" d3

t OMf tetsis® Odgdsls p 'L J BB dzw tc B OL ' H Odzdz
o COyJmbe, rtOddddh © H&vY HOddz = toj
Jdzdzj MSE sdz! SddBBd dqLHOISjd&ZvdBBd. sOYHT 2 dL
HOdzdz" =, dZOL " 9 O @32 B OL S22 HOdzdz" = tcOf
ds?2 Ek tOmMftetsmisteOdzd Isj dzw . 1 OL O HOdzdz -
dz2r | B mMoemlsswddd tj f d&zdsOydd, d3dj sOH O
Mszf®O] BOYjMmisej wtuyjtejHd HdY §jtjdih
fsHfdmMyuydScOod3. I B8 dBdketedna Mz yoOwW -~ ©HJK
or Mz ©jIs o COyjmlsej] dLHOLjdv d ttOMm
ZOL " 90t s dzsCOd dzf d3 wOmMYf esMmistcOded Is§ dzj
MistcOdizd IszgOr SHW IsMW  dzZ0 SIsH jdz dz" = 1 €L J d3
cOMf esMistcOdzd Isj dz¢@ dzOL " 9 O Is Bk H Odzj dzdz" d3

l sHfdWdlEts 1+ SL jBfdzwtec BOLT HOdzdz" = ,
tcjf dzdydteso Odedz" §j| HOdzdz' j. 1 SHYdMyds o
Metsdz Sdr dqLH@OEdz 8 dd Hesadaxfs Oyd?2. )
sdf © or BtOdzdzts? tojf d&zd S Oydd ¢gssHf dmyds<
d3d dzd dzdWv HOdzdz" = dL HOIs] dzv ddzd ftselststs
Hiclze dn .

dlsOB iwlsts tsBI jCIs BOLT H OQdzdz" n | C slsts
Ckz. 1l Bdzd S Oydw diiply Q dsj 2 stHGusdzdsy dz' - Is ¢
ydmdzy IsOBdzdy, HtojHMIsOodzj dzgd?2, ~ tcOdzd d3
( Mdzd MkOls' d fEksddSEkzslsmw o odHj IsOBC
ZedtsS d MmMistes$ H Odzdz -, slsf tcOo dzv j &3 n
9 Ol mMw Wddz' Ister .

1l 2B dzd CAOY sdzdk jsC ydvw dL wHdts?2 ddzd dz
dL BHd2 BOL' HOdzdz' = . JzffJteso C O
ygqvdz fsrotsdzwjls dzjelts E2COLT 9 0lsH dzts ¢ d
stse B OL' HOdzdzr = d H Odzdz" =, Cslstster jJ to

]l sSsHfdMEBs LOfEsHzetf Oydd HAzv s
fdmuyd ¢ kz. 1 sHfdMEO tSftejHjdzv]ls, COC OoOw
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CkHO d CBEHO. wbkhjfMmisoakjls HoO IkdfoO
LOf esflz.
gkh jlsokjls kted Shmdsed - kJdfO tj{d

1 tJifd&dSOoydy dBsdj dlsOdz' dz' & fydzd S s
1 (JifdkdSOKEs dgzOlszOdzL OC yd 2 ;

1 tifddSOydw HOdd 7 KjlstHEBd Mddw
Jreste dfO ©jfddSoydd Hdv ftddsy

tcts o, o btsdz ydmdzy W¥WdLdqug mSts2 Mmtej HT
tejf dzdydtelzj &3 = H Odzdz" =, O sOCY | tsBdatse
AdLdud MC O] Mg Plsisy udmdsd d &j Missy
Isjtetse, oBodzj yjdedzr = o twjfdzdcOyds, O
J dzZsOd ddzd Mmjteo j tOB.

[ BT ydzOw tojtfdzdtcoydw ddeetsets Isdf O dz
~ntosdzdL Oydd fzedzdSkzj &i3r = BBI jCItse I (

t 4§ dzd COB@H dhzls @dz! dets e s Mded 3¢ ©

RMatHdzz twjf dzd S Oyds sy dets o' ff tsdzdza
ydd Bsdj dzsOdz dese s Mdzed 3¢ ©, Clstster 2w
H Odzdz’ =, ECOLOdzdz" = fzBdzd SOYydj2. wtsLt¢
Slsf te@odzv jIsqw ftsH dimyd S Ods. 1l dztpeAz y O J
Mdzd BC O dL d3d dzgj dzgdWw HOdzdz" = dzJ lsfdzi ¥ d s
dzdd dBsB] lsOdz detsets Mdzd BEC O Mkh j Mise kzs h
LOf dMmr 9 O Ismyw . RMftsdzr L so Odedy toj f dzd € ¢
Fdsj Misdets, JjMmdzd or f sdzdg” j sfw tsH dets d dzd

T 1 Odzdef Lyd3d dzv 5 sfpw  tcj HE 5,

T 1rsfemSOjbmY ~tOdz dzdy o Isjg ud ded
fd2 HOdzdz" =, EMmMlsOtcjohdr s MtcOo dzj dzd &

T tdfddydezeilsmw dzj Btsdz " dj Bl j &3

10 CtetslsCd?2 fosdfBiyklstsS otcj d3j ded { te

tdfddsoydy &sdj didBdidjds iggdzzd tze
tcr o dzlz dEOGctelkzL CE dO dJLHOIjdzv, yjd t
fsfdzj Hizs P dj dL d3j dzj dzdv dzj tsilsfpdzj sy do O
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JIsfmvw tyjdz BB "ts2 dzOBtSte HOdzdzr =, 5
M HAEY Issets, yYybtser" MsLHOLY d fjtejHO

[dzw  dzj Stslstster 7 ftoddzsy j dzd2 HBsMIsOlstsy
dZtets MdzdBECO. 1 Htokzedma MdzEyoOw s Istej B Lz
dzj dzdW HOdzgdz' » fGBMIskzf Odzd Y sSHYdMUudSkz o
G 5, o dzgj Stslstster » ftoddztsy jdedw e dL d&3j dzd
f sHY dmydsSdds Bt H OIs§ dz¥ . rdzw so¢cdnrn
fsdz L soa Ol twjfddcoyds bteOdz 0Cyd?2 ddz

tdfdzdCOydy IsteOdeL OC yd?2

t Jfdzds Oydw stcOdzL OC yd 2 sBr Ydzts dz0
Mdzed BEC sz tsBi jCIlstso d HOdedz" 7 BOL' H Odad
dfMmn SH detsicdds OB dgzts e 5 Mdzd 3C © f sydzd HizE h (|
MmMadJ d3d, MHJj &ZzOdzdzr | © dLHOIjdzj, B Yydats
tej dn HtwedzjdzgdW. RLAJ dzgj dedwWw HOdzdzr =
¥4 ItewHC] d o Isjmr Y] t©6ORBEOR IstcOdzL O

tdfdzd S Oydyy2sts@dzny@isy d M sdz! L 24 Ismw
Mjtcojtce d fBHBS2H I o dsBtd dqL MdzjHEZ

1 BBatsHdBs ttOMftesMmMistc ©Odz" Is- fsHY M-
dedv 6 By da §BWodzj dad V.

[Is ftoddztsy jdedw IsteiBlkzjlsmw HBOzOW L C
dL d3d dzgj dzd ? dz0 (U®mOIsijlsirf~ dd tHdsindejOdzd 2 ¢ St

} tod dztsy § dzd stcj BZjlsqw HBMIskzy ¢ {§
HOdzdzr =. 1 O0fteddzj tc, JMmdzd MbtesC O d3j dzv j
LOCyd?2 {§sLeotsdzwjls ftoddztsy j ded ® tcj Oc dto
MstesCd, O dzagj Itsdzr ¢85 dzO Ctsdzj ydatsyj .

RLHOI] dzdzvgjrlsf 8 sdz! "tsj Ctdzdyj Mlsets
deso dzj dzgdw d EHOdzj dzd W .

RLHOIsj dz ddzd fsHfdmMyds wedzw jlsfmw
SQL Server, dOfteddzgjtce Oracl e.

lted tjf d&zdSOydd IstcOdzL OC yd2 dL d3gd dzj
stcOdzL OC yd?2 SQL Server.
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tdfddsoydwy mdzdw dzd § d3

td fazd ¢ Oydw Mmdzdwddjd, CO0¢ d tJf§dd
ZOyd dzO0 4 Ismw tslsyd Isdzr d3 B3] dzls Odz! dz' o3 M d
LT HOdzdzr = f2BdZzZd S Oydd. 1 ssmdzjuikzshdj d
zOdzdz" | © dLHOILjdzj d fssHfdmydsy, Gl
tcseo d dBPBE@GQQdzdz ~. 1 sHYdMyuds Mmddzs tetsd
fted foHSdsyjddd ¢ Mmibd d dLdjdvjls e
dzj dz" ©® dLHObJjdz d fsHfdmudsy M dsda)

tdfddscoydy Mmddwddjd tsB" yds -dMfsd
Cdzd j dzlse . t JPrdaflG O3y AMs HftpdRH jIs © dz¢¥ B 152
szOyd?2.

1 dMEsdz €5 fsHYdMyudSEtses dBsclzls 5B datse
tcOL dzts] otej dZY d wOMfttsmMistcOdzdls: 1 Isd d
yqdesse.

1 sHfdMuyud S O3 dzzy dets f sdzzydls! H Odzadz
Istsdzets dzdzts d3 to j o i34 Mdfdzd tstsaed L Jtetso Ols!  dn

fdmuds odq .
SOYHBRE fsHifidmMuydSlkz ktjBlzjlsMw SIsH]
Il BL sy dzr CtsdaW dzdCIsr . [ fMmdzd tsdzad o L «

dZOtclzy dlst d tOLtj " dls .

l 3 Mists HsMikf O ¢ fJtosdjykzlstsydz d3 M
Nddzd ¥ Istej shlasdigmdz gn dL o) daj ded v . 1 Of ted d
Yyqgseo mMtesC O dL d3gj dzdIlsfmpw  ff w s tcOL Hts
HOIsj d&zv Bdz0 dL & ddlshmwy Istsd ¢ sHddz tC
cOL B, BEHJjIS lstsBtoOy jdes Ctsdzj ydesy duL

{4 §dzdsOydw Mmdzd v @ad dgzaizy dpHeds azB Mz jclOB B Is ¢
OQolstsdesdsdets d Y tsLHdzjj BI jJHJdDWYIS! ts B dzts
L zdz' IsOls.

Active Directoryi 1 sts MdazzyB O COOdiztsec o, Cts
oL s desfils! ~RtOdzj dzdW HOdzdz" =~ C OlOdztsc
Isj o’ A fsdzy L s9 Ols jtais?s te tdo . O H\dd fdad dndsJ tc ,
Directory nrteOdgvIlspvw Mme jHjdzdw B kZyjls
COC dd3gj dz0, f Otets dz(d , sz O Isj dzj W sdzts o
Yyolk: HtsMmMiskzf Htkzed] (d Lo Ol dzd Ists2
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[ mdzd dzf MudlsOlst Bl P, BOEgds § d ¢ Ol
dz@ tOMmMf sdzOEOIls' Mw Btsdzj j YJ B © Hddesd
fsdz! L9 OIsjdzd o t©Oodets?2 3 ted Jd3gj dzd o s
tejL tjfdzdSoOoydsr MzeyB O COOdEZsetse Ac
tcjfdzd S d HOdzdzr = € O B dzS 6 @zls tiz® dzdizj ) © & dzH
fdydoeow HtMlskzf dsmis! dd ftesdLotsHdIls] dz
90Ijdzj?2. Active Directory dmftsd L Izj
B ~tSLWjoOdd, fsLotsdvwy or ff sdzdz" Is! d
Codzlstetsdzdz t6j HBM3) @20 H | @) dzgets &g tsid) Eztis o did©d
dzj toj Htsd3j dz0. [dzv L WWjiSClsdodats? toj f dzd €
o0jIsmw dzO0 fsdewilsdd MO2IBe d dzO  tots
( KCC) Hdzw OolstsdzOIsdyj mMitsets tsftcj HJ dzj &
ydd o CdeCtcjlsdes?2 Mmjlisd.

Active DiterOsdtlsd reyOj tsB tej f dzd € Oyd ® o d
odzzlstcd MO2 sz tjfdzdSOyds , tslsdzdydss
sO¢ COC odzzlstced MO2IO o hj Htosf zME dzO
9Jtéd MsedzOMBse OdzdetsMisd L dzOded?2 Act i v«
tcjf dzd S Oydd 06,2z g sdpOlss h OW Mma j BBz H
Ctsdzt yo. 1 dzzlstcdmMO2Ilstso OV tojtf dzd S Oydqw s
L sz tsBdetsodzj dzdj S OOdkzscO® o {toj HJ dzO
MSed dz20 tMmdesea | ko jHBRAdj dd2 B dL d&3j da
fddsoydd, {4 t6jzn OpQaRjlatd dgd , d3itsiBrdats o dzj dad W
Zzdydtckzj 3" j odzzlstced MOAISsO, dzgj My dBOE Is

Active Directory orfsddev jIs toj tf dzd
B yMO2 el tjfddtOyds dog IOS, €C0OC
fesmMisd C ftosf 2ME dzOvY MY stse detsfgls+  dzd
dZzO. dtwjHMlsoats fteso jtoCd Mtse dzOMis o O dadzts
dls &Y MO2Istsolze Isftdtseds tojfddsoydd
shjet HjtjoO M dOddj de hj2 yJjdts2. [
BJLJteso OdzO Hdzw 1+ WW jCIsdoadetsets M sdz' L
Msdse o dzj dzdj COlOdZBE O d3j yHEZ MO2AIsOd
J BBz ttOMfdmoOdeds . 1 dzv 1 Ctsdesdzsdd ftotsy
dzdw COOdktscO, twjfddydtlzj &3r jJ d&iyHEZ MM
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Active Directory dmfsdz Lkzjls Mo JjH]
rfwwOodzj ded " off ¥ § Mgk d Jet5 SflsdBdL (
Mz yows Active Directory OalstsdizOlsdyy
ter . stcsdzj Istsc s, ModHjddy  CtsdWdet
smMdzOMmMIsC ] cAcitm@ls'Did eigdizloygyr €. 1 OMmiste
3 ster € tsdaW d 6 kzstdD yifafw Lok ddy QIs s 9 B misT
Mj tcoff O yYyH Otcdy" .
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Jazodor tlrtrvyr Ytfatoeffvdfr JLarwdy

41.[Bhdj fdvisdw d fteddydtir §sMhmlstet
f ot OBBERSEts 5B j MY j Ui ded W

1l sdgvIsdj fMjteo jtodzsets foSEteOBRBREE S f

g jtoo jtodets 1 tistmigjtfc Pzifdifiidits ¢ tc O dzdzdzr 2 € s
dzj dzls or ydmdzdlsj dz' dets?2 MmdMmlsj d3r , 9" { ts5dzc
9 O h j) WEdeSydd s LOftetsmlz € dzd j dzals ©
sftcjH]dy deder &3 toj MzteMOd3 ddzd EMmdzz e Ods.

djtcojtodetsy 1 [ HtodLoOdes tjh Ols! Mmdzj |
Mo o Osdzlsthisdzj tetsdz dzZOB tstcOlststedats?2 [k Mls Odz
M Cdzdj dlsmMcdds 1 [ dmMSGtsdz CSdar SCBBY! ISy
L82 HOdzdzr = ftsdz L tso Olsy dzj 2.

s szt ! iy jote j to MsidHddzy dz M ¢ s dzls to ts dzd
EMmMisOdzeso € d ddzlsj teW j 2 Mdze" d3 € OB j ddg @ 54 dzv
sj MmMjtweojtodetsy 1 [ Westodidtelzjls Ctsd3OdzHlz
I sz Y tsdzyj dzgdv Mde dzOdzO csilstse detsis d
ssmif smse dzs?2 o ff dztslIs HE fdzzyj dzedwy mde
stctsdzdzj tolz € s 3O dzH T tsis ¢ dz¥ yj dzd v . [ dzw ¢
tedidglzls © Mjteo jtc fjtejHOjIs Cdalstetsdzdzj tolz ¢
FftcQodzwe hdj §OtOd3j Ister HOdzdetse s + € Mt §
fjtodd3j dzls© Ctdalstetsdzdzj to o tsL o tcON OjIs d3Of
M2 YCOLOdY oMmMj-s HOLYydSEse dOB TSt
sftejdzjdede j] fJtosd3jykzlsCd otejdzjded o Isj
Hjto jto dzj BBLOBOIKT 90jls 1 Isd HOdzdz j,
stster 2 Htedmr dzOdz L Oftetsf dz©@ ftetso jH ] ded |
Il Issegts Mjtcoajte f jtjHOjIs Ctsdalstetsdzdzj telz M
dedelzj Is, Ists Ctsdzastetsdzdzj 6 tsMisOjIlsmw o Mmts!
L OHOdzedwY ddzd S BOdzH"™ sIsC dzs yj ded W .

10 E2ME Mjtco jtodetsets 1 [ daj ftodoatsHdIs
LOydd SCtdstesdzdzj e©® d oG dzt yjdeds [EMmlsOd
JIs dzgjmMEtsdzr €5 WEAdS yyddsdkzst SHiEE tcd dggjcdzB
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~SHd®BE otikzydziz® OClkdoadLdtese Ols! dmy ts
BtcOls! Mmtsslse jlsMmlsakeh d?2 fkdeCls kf tcOo dzw
fs CtdyOdedd S jteddj dalstse  tsils € dzs yd k
his EZftwOQodwe h jcets dgj dzs .

lted tBteOh jdzd dzd § deb G g clf &G tcOdzds
ftcjyH] oMmMjets fesotsHdIls tjaedMmlsteOyds
tej HOjIs ddaW stcdzOyds s fMmEh jMmlsekzs hdrn o
Ctezf f OR, O fYtmdz orBtstcO tsdzi M Olsj d
M 1?2 ctkzffr HEVOM] dadedic © sCtasieg jtc j tdsjde
Mdteojtodes] 1 [ ftsdzeyOjls OS yj L Of tetst
ftocso jHjded] SdzdzsCodlzdsO d dzO o' {f tsdzdzj

1 sdzEyde ls Cdzdj dzelsmEs?2 ftesetcOBABR L
teddzj dzels© (L Oftes HBdzJ dz2 MsHEpHEH®OIsY C fif -C
fjteddzj dzs @), Mmjtco jtc oBLOtWON OjIs ¢ dzd j d
HOdzdY, O MOB BEONOjlsMw ¢ ¢ sdzlstetsdzdzj
ZO 1 M jteddjdlsO (od3j Misj M ¢ sdzkzyd dadz
LM jteddsd delsO Mo jte §jteiMm zGPHMY 5 dzkz
HOdzgdzr = Cdzd j dzlsC 52 ftotseEte OB, , f smr dz
HOdzdzse s S M Jjtedd3d dels©. | Mz yOJ o' (¢t
B tstc Ols ts to dats 2 tcOB tSiIsT M dmicd Lo Oded j d
MisjdzH O Mjtco jtodets] 1 [ HBSddes BHAzs9 toj d
Cdzj dzlsmMC ddisd f tetse tce OBBO AR . [ dzv Ctstotcj G I
Metsdz Cdr Cdzd j dzsse Mjtce jto BtecOdedL 2] Is
BOIs" 90! fjtoar 2 {§tsmszfdeoh d?2 L Oftesh
ftosmtseo Hdzvw CtdzdzcCodlkzdO ddzd ftetse jHjC
odls fasiipjdzj ¥ P dj LOftesmr o wyjtjH! d
fsimiskzf dzj dedv ¢ tsdzy CtsdyOddwy tBittOBTI®GIS
HdzdIsj dz' dzr 2 s otcj d3j dad OffsteticiPpB dz® C ¢ '  ©¢
WdLdujMStsets 1 CMjteddj dzs® (sMlsOdz dz
CdgH' )S 5, HflZ®d L 50 Olsj dzd dzj HEsdzy dzg sh
Is HOYJ Htd BOMMtseotsds o f sdzdzj dzgd d SH
ZOyodzo 1 CMfjteddzj dzls© k£ COY3HBGEB MmilskzH,
MowL Odets ) Isjdz, yYybt HB dzZOyoOdzO + ¢ M j to
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slso jlsdls 5dz0 SoswffisC o O d o' BOl!
I CMfjteddj dsO, O k ©OLdr & Mlskhj dste

JitejHjdzjdd] tedzd Mjtco jtcO® o -ftocts
mMjtco jtce.

JHAZO dL &BsHjdzj?2 oL0O0ddtsHj2Msadw ¢t
dzOL o Odzd j-Mig & jd2ggf dzst)dM.s Oy H" 2 dL MBMSO
Oterdlsj Slsztclz { dzj d3d dzss®d dGetOjIs Mo tsE
NOJ Ismw ddai sted3Oydtsdzdz” di3d toj MztemOdi3d M
dzs s ot tsdz L s Olst Mw  d d3d .

3anpoc

Bpayiep HTTP Web-cepsep

. " [
I :]I Omeem
Kmenr @ 8 Cepsep

tdMml o¢otndlsjSCis-hp@o ¢ Gezdj dals

il JcHB®REZ"~ Yo HMISOOo YW jIs MEBS2
mC ks ojtemds dwuviT, f OtcOdzdzj dz! dzts tsB tc OF
fdehdj Mt efMmMjr wWOBYdr MlsOdyd?2. 1 |
¢cd¢d BBKOBEISSCd IteOdzL OCyd2 M fHted d3d d
md dzm tots dzd L By te yLisdis € 1 tizts © BdztsC dtctso Odzd
sBdMyfjujddy, ftojHtsloteON jddj d/ ddzd &

]l ko jls d&zO ftsdzr Lo Oljdz MEd2 L Of ok
¢cfr tev je Hdzw ffemdzjHbkzeh j2 tBteOBBISE d,
CGlOBBdesy BB J MY J U didejd WsABCESR] 20 ehiplsfAsdpsds
tesdzy Istsdzr S5 9 dzj M dzj cetn dd) dzlsyj jtakils RAHA L (SFor(
fMisJ d3r 4 cOo dzj dzd W H Odzdze” d3d . Clsts L OC
Miljots?2 btOWdSE, MsCteOIdIls! otcj &YW dzO
Mt HOddz = 9 &kzdz Bdtf §dzi | s dc@ls jode'lzfiyg {ftisc
MsOdzydd d fted HtsSMIsOltsydets Bsh dets2 7y J dz
Hdzw dgdr~ BBdzjj HjN jots] BBBkzHto Odzad | .
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sO¢ ftOoadzts, Cdzdjdzls d Mjteea jte Is] tot
Hickec O, d o 1kt MzZzyo] tdd o-tsHWI o
ftojHjdzj dedets? tsBtcOBtSIsCd HOdzdz = .

[ dzv Mo tcj d3j dedzr = & LI -MQtdeddldcjel IsfixlscE
WOCIkdyd MSd MIsOdzH Otclstsds. [ fmdzd o H 5
WstedsOydw BEZHjIs dd3j Isinj e dole] € ldsitstc 2 Isgst
Ylsts ftoed S dzOHder | ftotsce e Ogggsr ,tc Otk @dzd L tBaz®
cOmMf tcj Hjdzj dedzr 2 " OtOCIsjte, Is. J. yomls
dzd L s9 OdzO0 o-C dzdejsdzle jO;dyd3y otz t5 @gjOtepdzijtc j . [ M d
dets? fteddzydy Isj ~fpsuzspse 1O Capy daB] Is W
WizdsS yd?2 mlsOdzH Otels dztyf dets| dafsdglg fdd @ ¢ IslzPo defg) clste
gr:

9 WEedeCydd o9oatHO d tslstsBteOy jddW H O

! ftedSdzOHde § WEkZdSydd, ~OtOCIsj tcds
misd ;

T WEdHOM] dzlsOdz' dzf § WEkdzCydd rtcOdz dz
MOdkd (BOL ORI HOdzdz" =) ;

1 My jsdzr § WkdSydd.

RMMrtsHW dJL {1 Istsets HJjdzj dzgdwvw dzsBtS] { to
MzjHks hdo CHodf sdzj dzlstso

1 Ctditf sdzj dzls f toj H Mis @o dejtadaftfvy " ()W;z dzC y «

1 ftodC zOH dzts?2 € i3 Rdzjecdaldz (W B dzC yd d

I Ctdiktftdej dzls HsMiszf O € ddaW stedzOyd E
yddi B cezff" d fiEseglEdodsy)oL O

t OL dzdydvy wftcjHjdvwslsmw yjlsr g ddv W C

T ¢0Cdj o9dH' ftctcORBdscts B j MY
f sdaj dzls O ;

1 COCdj &BjnOddL ¥ fuBcLOBBREEE
fMw Hdzv tj OdzdL Oydd Wkdiyd?2 btejr ctlzf

T ¢0C dwseduimSdj ¢ i sdejdask | @y
®Bd o Mmilsd;

1 S0O0¢dj ®inOddLd& dhNisd Lks kv W
HE Mt B2.
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s dzOmmdW dSs Oydqw Mmjtco jteso o L Oo dmd dits
Mo dzw j d3Fr = dd&Bd EkMmdzzc .

Hjtco jte OBBYJ?2 ctekzd fr .

lcjHufmsOoadv jls Mses?2 MdMlsj gz d&OyOd
SHdf tetsyj Mtstedz 2 . 1 JBSdzr h d ¢ s O dz
qasj sl o' Hjdzj dgdgsets M jydoOd dscts f sdyj
dzj f stcj HMiseo jdades o Moatsjdz tsWdMmyj . v O¢
B dzt " j o ekl o WdMdesy Ytk h jdedy.
BOMN ddzO0 Mdzzy dls Hdzw tcOL cteOdad yj dedw f toC
o' 5 6] MmOk ddets Makzydls OS¢ j &Ct
dz' = .

b J to & jsStdzls tc t8 dzdigjj Riz@ain Controller server.

1 BBrBEROEdL Oydd M SCtsdzdyl mlse sd3 f
tcOBtsydres &jMls, TLotdw jls yj dstcOdzdL ts9
dZseo " i3 toj MktemMOdzd ¢ &Y Odzd d, sO¢ Y] B
fJyolsd. DC server HBGd&yjd BT Is! Y4
dzd J o Glizdmadic@lscOBBYJ?2 Gtz , d d3d
hilsOBdtetso Odzedw ftod tesMmisy Ctsdzduyj Mise O t
ltesdLoatsHdIs] dzt desls! Jjets8 LOadmdls ls d
SHegso n ftosyj MMtstedz" 2 kL jdz, YtsH EftcOo
20032008 M d®OMisipdRE Y8 52 (COBOdzsetse Act i

ltesCMd - pasa jte Rdzlsj todzj Is.

I 1 Istséd tefnj tco J tdzOW HBPBJ &N 2 j Risinls
dqdzls jtedzjIs ofMmjd3 (dqdzd tftcjHjdzj dede" d3 € ¢
tcOBBlsz MlstczHdzed S s o Rdzlsj todzj &gdd |
NdMsECs MowL Odz M tOBSIsE?2 MtslstelzH dzd € B¢
Htsdzy J dz B Is! dzj btdz ¢t SlCOLtkzMists?2 Yyd
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Hdlsj dz dzr 5: tOB&IO M jydoOod descts fd
tkfdr 7 fscttORB, OdOddL d kuyjk kO
Bsyjls ktjetsoOls! Bd htsets Stsddyj Mise O
Mesmisdy 7 ddzsj oW j2Mse foaweL d.

djtcojtc {dzj Cltosdedzs? fsyls'. Mail Se

lTHjdzjdedzr 2 EZL jdz Hdzw BtcOBBISCd f s
ddijIs!' ftslstcjBdetsmis! Ek tstecOdedL O340 M
Yyjdzse j¢ d fsLrLeosdwjls yj dzlstcOdzd L 59 O dzdzts
HJ deydd 2, odzzlstejdzedzj 2 (it fdmMEts?2 d H
oJtemMdd Odsdodtlkzmder » ftosctcORBBE  cCtcO
mMdzdL wIls tdMmM¢ olsjted ddzd Eklsjyscd ¢ tsdaW
E dzihd®Ils B jJ d&i3F dzj yJ dzOIsj dz' dets?2 f tsylsr .

I'de MNEey ted tadedosy § dad 2 .

fdtsecdy MBoatcj d3j dzde" § S Odedd d tstec
szOdz! dzr 2 wsW¥WdMm dqdzd BOc OmPdklse G PRE rid
B"Is! ftotsMmils' &3 d Mz dls+ dzdh !+ o dL dls dzt
Btsdzj J fr) dz ey =0l | dzts dis, sdzdzO2 dz C Ol Odzts G s
sWistedzdz) dzgdwvw L OCOL s s Cdzdj dzlstse. 1 dL
mMtsotcj d3j dzdztsdz 3 tcj  Sdzdesfls © L O dMmd d3
ZOh jd&3 Mz yoOj Bls o jB Mjteo jtc®, JjcEBB HE
otsL dgsls! fHtoslsdosmstswis: odzj " dad 3 dzj ¢ C
COd d fsfrsCOB oL dzZsdzO, HsMIsOIstsydats?
dqdzd Isr Mwyd BGHdso ) i3j dedets f tod ded B3O 4§ d3" =~

Il T Hjdzjdadzgr 2 EZL jdz Hdzw o B f toddztsy j dac
MlskzY Btsdz h sdBlz § SEHddqishlem 2, ¢ OtcOdzls d tot
dz" =, SCtedlsduyuimMéd o903dzr = ojB ftoddztsyjd

v ted3d dzOdz! dz" 2 MmJ o j to.
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t OBBBlsk EHOd] ddzr = W dMmMtse, dse ddz dz
dzd S s, YOfMmkts ttOBtlsOshds dL HBARO ddzd
J B3 ftedeo’ Yyt wGEbgdd tj MzteMOd f shits,
dziIs ddzd or Hjdzj dzdzr 7 COdOdzse MmowiL d Mt
dzn 2 MmJjteo j tc.

zdWtcseoOdzedj] f jttjHOOOjd" » HOdzdz » 51
kOStsEts oadHO MewLd. I16d LBesOLjd Mty
9Jtotsd3, MossEHdziydIsdz" § HOdzdz" §| d 5§ OH O
tcOBtsyYyd?2 Mlstsdz, ddzd HtsCEZd3j dzZlsOdz. ClsO
HOdzdzr | RrtcOdzv Ismw dzj f sMtej HMiIse j dzdzts dzO
fsdzzydls! dL dzgBts?2 bySd &BdtcO, B' dz B
OS] Wil odid sdz' L ts9lGe 1 O iz tzdzte Bl 2
Cd f dzOdzj Is™d d {§dedfls jdtOddlay ¢ O dzO dzO .

djteo jte BOL HOdzdz = . Dat abase serve

gdzj HEE h OV tosd Mdzise Pl &L Odz® O az@eiizE
Lo 0Odedzr = d MlstekClbkicdtoss Odedz' & Msc d
d ftOld@se k) Misdes. 1 O0detdjj yYoOflst
EftcOo dzj ded v HC R SRderArisasc | e, Apache,
Mk YO f(slstcjedsmisd BdLdaj M fsyj Mise
BislsCj HOddz & dzjsBotHdd of HJ dzj dade” 2
ftcOo d dzts, § OtsOdgj ls® HOFetwaklzs L Oo d MW Is
H Odzdz" -~ , CsdzdyjmMlsoa O fsdzr L s Olsj dzj 2, H
¢  HOdzdz" 3. l O dztsmls BdLdei  f tod dztsy J O
HOdzdzr = ©® Yy dLdzed St Odedd tsftcjHjdzwjls
Bsflsd HOddz ° m2l5dp siislgS @L €@20RI§ 3 dats i ls d

ANOQO2 Azt 2 Mmjteo | to.

1 toj Hd2OL dz2Oyj dz Hdzv tstec OdedL Oydd d Ml
HOdzdz" = szt LtsoaOlsjdzj?2 fm Eyjbtsdk fsddls
dzd yj Mlsots ftsdzt LtsoOljdzj?2 d Bl jd3 nteOd
dzw & h o oglfj ddsOd3d fted tsftej HJdzj dzadd MsMisOs
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sjteojtor foddtsy jdd?.

rdzv Mmjtco jtcO Htoeddztsy jdzd?2 R OOCIs] todz
Misd tBttOBBISCd dJdaW stcdzOYydd, O oL Od BtsH
fsHtsBdz o3 OBBIS] ftoddzsyjddy. 1 K&BOwLe |
dzspded 2 € B yYydes tsBBL dZOYyOt s fftej HdAZOG O ¢
ted M Jded d , Coltstetsy MtsHjteydls ofmj Istcj BE
[ dzv  dzJ S Bt » Gt OddL Oyd?2 BLOEB2 (5
dzds MmMjteo jteO® Htoddztsy jded?2 tBdZj GYOjls tof
ydd tcOLotd@ed®lss dBsHjdzj?2 d yYj dastceOdzdL O
ftocsotsHdzs?2 e Mjtco J to

J Motsy?2 fJtetsMmilsj2hj?2 ddzsjtftejlsOydd
ftcj HMNlsOo dzw Is! Mmtse-th) tels ¢ tfod Ydizd?2 M\yedckh j to  t
Colstster 2 fosmMists L dzO§ Is, CO¢ fjtcjHOOO
MsOddsd@sds HdzW B MftesotsHdE » EZMlstes?2 Mise
Csets wWL"rGCO or mMkzfOjIs Wireless Mar ket
Webfmjtco JtcO HAzW ttOBESIsr 9 C0OyjMmlsej BJ M
Gts BBOBOIST 98 Ols! -lsuftf O d&3j=dBgls 'y dABMLNe sH d Is
stsdiZzsB rylssezydls: mMjto jto twOMY sL dzOo Odzd
mMjtco jtockz IstejBlzjlsMw Istsdz? S5 MssBh dls! ¢
9 Wtted3Olsj HdzvW BjMftcsotHde » EMlstes?2 Ml
yde 04 lsmw.

1l cOdzH &ZBOEZ1 ter , W O2tco Bdzdz' .

{fwky LOBsSLMSdJ o te@xPipEfsy 1 Igtn dedo o)
Is j -tdfizimC d. Clsts LOMNdIsdz 2 1+ CtcOdz tsls 91
ddzls jtodzj sO, Mlsj dzO@ o wHdz Mistesdz f tetsy
tcOldzzs (d2O Htedjdi) k) O0dzOdzdL dqlzj Is
sy dzvWw otcj HBdesmde § HOdzdz" §J, tslsfpj do 0
HWh j2 ddaW stedsOydd, ylbsts o dzOfmlstswh jdg
Odz! dzts? L OMNdlts?2 Bls eadtkzmtse d OlOS dL
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] s Chfydice j 67 sy dets MCtsdW dekztedteso OIs
f tod ded 30O Is ! d dzd tsisdzde'tejc Olsd f 'St fipjilejiar ~ L
Mg o hdj C0O0¢ dL dtsCod dts?2 Mmjilsd, Is C
wdekteOydenifetetg Wmdnls Odzse d lsmw 6d3g 6 Bgzis J o '
B3Oz totsds3. 1l tOdzH d@3O 21 tg, COC d fBHEOL Iz«
MisOodz¥ jIs M2 MjuBfoRdshlhl j uPaD
o ddzse s Matsyd M tOBBIsts?2 56 tcOdzd
WicOedgj dzs HOdzdz" », CBIsBBt"r 2 rlsOjlsmw

HJtco jter DHCP

] dZzOMmistsw h j j oty d&3W ot desednm 2z
SO dMmisd LEzjshv dzftcfldasEB@ T @H /M3l k2w
CddzOdzt dzf | (tetslstsC 5dzf tsB d3j dz0O, sO¢d4,
| POHtjM St ¢¥IsjtcOd3 sy dzs ftedmo ©doe O
gL &BOhddz LOofEkmMmEOJIsmwv IsOCDynr@ic HstO j d3" ;
Configuration Protocql , CB&slctt BOIsd yd MSE d -OfHtded] fiffp © d
COYHEBS? dzsCOdz! dzgs?2 BBONM d dzj . { Mdzs o dzts§ |
0 MotsBBHO dL d&3j dgj dedw CsdeW JekzteOydd dzs6
dzdd, HtsBOO dzjdzedd ddzd EHOdMzj dzdd dzOh d dz

wjtto jte' FTP

] SHtsB dz decdlg@h djtc d&zO tshEbo j ]
Transfer Protocal k3 j ddesets HjMWiIsddzj sd2> dzOL C
WOGIsts fted fjted i3 jdzdd WPRagse’ of Ruabsy
908 Ils tOBBlslz fftosMisr 7 & QAodFpozsEo d3) azfizis>
FTPfj tco j to sB M imEO®stelz OBt ] o
FftcOodzjdedw o Istsdz, Yt ¢COMOjIsMmw {tcOce
dmMf sdz! L so Odzdwvw W O22 dztso , sdff s tOL HJ dzW

stsdf qetedtelj &3 j toj Mltemr, of Hj dw j dr j
ScteOded Yd ded v 2O € wiglzday J iNGdedz" ~f Jdoj E3Q ez |
MCtstetsMmls: G jtejnOud d Is.f., MsOdssvwls

mise ORd, (odBscOs N Ji3d (odaifpdlgletmiL 5O
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) d dgl§ oo j tor

vsO0Cdj Mjte jtor fsLotsdzwels oMmjd3 § sH
Isj O3 ttOM j yols' o Ols! dJuiaqd$ zdd3 frpglss dzd @ - s
fteddzlsj tOn . ) LIssdz Mz yo slsf OHOJ Is
COYHM2 Ctligf ' ¢ lsjte MtseBMmlse jdede" &3  j YOlIst
stsets, ftedded Z3OW dzO MmjeBw oM L OBTESIST
ftodizstco Jto tsMotBYHOJjIs ¢ @I IErsj to O fHia
BBd 6, -MNipgezbtc ~OdzdIls § sMdzOdzdz" j d&zO § J
¥dMsCtsdg HdMSCj, o MstcOdoOjIs dr o BYJ
tWHC] ByjtejHdsMIs.

[ sABBOh dzgd2 M tco | to

l MmMewrd M Ibjd, yYybt SCtsd&kf! slsj tcdOW
ezt yjdeled C @) B tecesomes Hkz, O OS] Mot
mdmilsj &3 dd3d ¥ s Mje jtedz § oBL B dshs
ftoj HsMIsQoadzWIs! ftsdzr LtsoOlsjdzvwds Hiclze d R
C HOdzdz" &3 dz2O0 Y jMlsSC s HdME ] ddzd € ftod
zsds ddzls j cdzfslsE@ 5, s misdgPh dzed?2 Mmjtco jto B
HdzW tojL jtocodetsets RtcOdgj dgdWw HOdzdz = d dzd
Rdzls jtodzjIs, t©OBBISOIs! M HBCEZAG] dls Odsd dzC
deséts € cdzsB Odz! des?2 w jIsd.

Cl tsHdWIs! &€ HBdiROMdzd?2 Mjtco jto HAzW =1t
Hsffldz € Rdzlsjtedzj sk dzj 1SOC Mmdztsy dats, ¢ C
h jdedetsdzz f sdz! Ltso Olsjdzs. dzv {1 Ists?2 yj dzd
CodiBf ' 8Isjte, HOY}] BjL HBsddlststcO.

[ dzv W02 dzse 56 5 dipfgde offj tdctOmn Istdsehifds Odls jisBy, dats
cO M fsy] Mhstesdz dzg MAMOB jFe nhpnrtcen | ot
sdo dzes?2 f OBWIs! 8 tsBi j RBECHREGM R fiigd B Y § @@«
Cs3f ' s Isjtej § zOdzedqtelzjIsfimw L O EMES doteso
dqdzd ydoOlsde © © dzgjBtsdz hdr dzsCOdzr dz" = Mmj
Bsh dzj § -
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) sdvlsdj HIdOBdUj ME 2 EOLh teklsdL Oyd

ddzodzd yj ms¢ ow  dBBOLh lzlsdL Oydw dhyt
BOtch czlsdH@EStctp HickZCG . [ Och tckzlsdL Ols
Htczeclz dJdaW stedzsOydes  Istsdz, C0O0¢dj Mmjlsd
C COYHBARBRE dqL dda. [ OthtokzlsdL Olstste’ B
BOteh tczlsdL Oydd . Il sdz LsaOIsjdzz MSd2 { tot
BOteh tczlsdL OlsscOls 'dfpciidsi j melzd d3d BOtch tclzls
ZzOL " 9 Oj Isfmw H j d3ts dzetsrdgitindzQeernole 2z Is ¢ 10O y b o H Ozt
tedmMkzd¢ © 9. 1, Hj di3tdz BOth tckzlsdL Oydd
ydd o wHtj] o MmMtlsajlMlsoaodd M ddaW stcd3
mMemMjHddr d@GOLh tckzlsdL Olststetso .

r d@ai3d yd m¢ Ov RO elzlsdL Oydw dzj d3j dz
Colstster » WHts SMizh jMmlseadzw jIs d3Oth telzlsdL
dzts o twOLdidajdtir RBOtddz@ds'dL Dydqd"™ dzOL o
B r Odzd L d3tsdz 30 tobtimziechan®md dc i e ts  Is ts5y dats
ftiosmMd3Olstcedo Ojls Moty IsOBdzdykz &Oth cizlsd
A s d3, BOtch tolzlsT ¢ Mmijbwds d dBOwhtokzlsT
stsdz: ¢t MfsmMse Tsd3d M jddy JdlstedOydd
o3 Mss LOfEMEO CsdBOdZH"™ route dqdzd dMMm
BOteh tclzlsT HEBOQodzws Isfnfw d EHOdvE IsMw H(
sdLOydd,? Oetstls Oj s ff sMmistsvw dzdzts.

SsOC BN &zt wlsd3j yj dets t0Odzj § , HJ d@3tsdz
fsdzdilsd ¢ 2 O wronglpdicy ey dedd (O, CO0¢CdJ -
dzj sBrsSHd i3 § sd3j Misd s o IsOBd&zdykz dqOth
ey ddz dzgj MEsdzr ¢ 5 BOwh tckzlstser & d tif Gzjds Isz¢
CddddBts BBKLOL 5dA3) , COCB2 BOth telzls dzizy!
(JHddzinlse j dzdz" 2) HSEB Qo dzWw jIs o Is©OB dzd y Iz
Sftd HJ dzdd d ke T @GEQazs {5 §dyddd o
BOtch ckzlsdL Olsstc® ddzd Isj dzj W ts dzdas® Is alzdlslzd d
Moz hdj d&BOthtlzlsr ddzd HtsB OO dIs! 0Odz' Is
sB2lsd oLddSCM ks dzj dMmf tcOo detsmls .
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l I nternet, 2O mMjesHdWh dzd?2 HJ dz ,
zdyder = skl &Oth clkzlsdL Oydd. | n
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[ dzv COYHEBS?2 Oolstsdesdidzs? MmMdmisj d3F o' ¢
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Hi2Mlsead) didHE KO t6lzls diesls tShipdOhglsfj dej . 4
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dzj dMftsdz L z4ilsldy , I GIFEL LSOsIsster 2 f j too 5 da
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1 Bor jJ btejBtsoOddw ¢ dBBOhtckzlsdL OlststsC
[ Al mgui st 1993] BftejH]Jjdvsl, Ylsts d30Ot
dzg BT ] HddOBduyJMEd] ool tsd &BOtwh ok
9 0lIs! OSPF d RJIP,f®OHiBPEYJO @sy Htckzcd]

glzh jMmMlseakzels ftoslstsC tsdzr BOteh ckzlsdL Oy
fteslssC sdzOd3d o dzj h dzd n d3© Bxtetior lgafewd s s to ts
protocol9 d dzd ftoslstsC tsdzOd3d d3d ¥ H s d3j dzdzt
(interdomain routing protoco)s. [ dzd f toj H dis@L" dgQlagjvdz d34 Hyc
H ®&Oth tekzlsdL OlststcOd3d, d&ORBHWN A d B MW
BOR. RMtstedyJ MSd (d ¢ BBdz hsdgz Mtsy O
EGP B'" dz fteslstsCtsdz i Isjds ¥4 MOd3-d3 d d3j
foslstsCsdz fscteOdd ydzr » EBwtets Baddefvg Ols s to
Protocol) ) ZOMmistswh j | o toj dgw dmf sdz L zj |
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NSFNET d dzj Stsltste’ &5 tj ¢ dsdzOdz dz s T
¢ ®OcdMmisteOdzd. 1 &ZOddtlkjlshv, ylsts BGP

dyjljory d dqdaWsteddOydededzr § Mmdzzy B ' .
djlsjorj Mmazkzysr

gjlsjorj MmMdzzysls tiEigRNJodgd@so Odzd j f
Bk3j e Mjtco jtor DHCP d BOOTP tBjMmfj ydoe
yde Mmjte jtetse d tOs sig@Pdziip Qdey d 3 d3j 02N 8
dzOtsB tstetsls.

g jtco jtor Iskzdedzj dzd tetso Odzad Vv {Mde®tp tg dodz) tc
fesimpdee j 6" ©BIMfJjudoOsls MawiL! M Mmil

djto jter AAA d Radius tBjmMfjydeo O8 Is
CoOoydes, OolststcdLOyds d o©jHjded] dzsetso

RdzW BtedzOydtsdadz § Mmdzzy BT

s ddaW sted3Oyddadzr d3 Mz B O3 Bsy dets  sls
mMjtco jtor mMesseh O h dj d difiets daging, dnrold 5 - E
fsdz LsoaOIsjdzves (finger,ident), sOC o
Bj 6 SNMP. 1 sdzt hddzgmlse s d da¥ Stcd3Oy d s dzdz
dzdo J temMOdg'telz".j MmJ tco

[MBr A3 adHBdZ ddaW stcd3Oyd ts dzdz” §d dg-dzlz 3
~tosdzdL Oyd § NoTtlj dzjSdidisdzd d dzWv sted3d tetso O dad «
detsd3 ot d3glzfo NEPY j tedsHdUuI MEd ts§fteOh do
Mjtcojtetse dz20 HtjHdBjls Ctotej Cydd Mmtse Ml
toj C wdafj &3j dad Odz2OdzdL ez jIlsfmv d Cwttcj Cls
Misj igde" = YOMmtse. sttetej Cydw otcj d3j ded s
LORBjJHAzZj dzgd j &3 R sHO MmMdMmilsj digder = YOMtse  (
Cstetey Sydd) , Ylstse ' dLBJ Y Ols! f ctsB dzj o3
MilsOdzts o Cdgd .o toj d3j
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AO oo jtor .

ANO2Mulg tco jtor Hftoj HMisOQoadzwe Is MtsBs?2 My to
Mised © ¢ WO2REZOB dzZO HdME] Miteo j 60O.

ltcjyH] ofMmMjet 1Ists Mjtea jter  jtoj HOYC
CsdzOds FTP, TFTP, SFTP, HTTP. l eslsts €
tej HOYyk IsjSCgbtsodds MQdej tcr Bsclzls BGIsH
ftosh jdagdgr » WO2dzse d fHtetsdL otdz dz" §j HOC
MSLHOdzdzr §| 9iBMteOdzdy", SCOlsddzC d, Bk

[tezed] Mmjtco j tedsts dAfstefucastpghis® tso ™ j tcOL H
Mijtojtc® © HdMEBoats] { totshtkdzd digos tsls © &
WO2 zOd3d dzO0 dzd - . Clts fsLotdzvwesls Mmjtco
g jtco jtcr NFS d SMB t©OBtlsOsls yjtjL ddz

1 J HMIs Olst§jdte el joRdits 2 MdMmisj B3 :

T [udde Btd hOW d&OctkzL O dO Mmjls:
C ftesfzmMCds?2 M shtse dasiimdz@ . Is 1 Ot QfStdsatsjc
oL sy des?2 BHdzsotcj di3gj dedez® tc OB tSIskz B t5dz
Btsdz' h dd3d tsBi j dB3O0Od3d H Odzdz’ = .

9 [BttOBESISCO HOdzdzr = tsfMikzh j Milse dzv j Is !
90Ijdzj?2. Clsts odzjyjls ftsorh jdedzg" j Istcj B
Y deds COYHBGE izt 59 O pdzy L s Pligj dzj 2
Hjdzagj ¢ ftedHjlsmw {slstcOlsdls! dz0O tsMmdzOh | dz

I 1 dzs¢diesaC O HOdMdk ~ ftod t©JHOSISdt
sjdzj &3 Hj dzOjIs dzj o sL dBisy dets? OB tsSlskz iy
Isj dzj 2 .

1 J1jLBf0OMmdsMmis! . | dzv B¢ & G Isj dzfifw Is
Cs2 MdMmkjks?2 10k BkHjlk dzj sBEHJ®BS
fsdzdz” 2 HBMkEzf § yjdskkz BONdds, ty M s
stsdzt Ct5 SHdS § tsdzj .
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djtco jtor HBMisEzf © ¢ HOdzdz 3.

djto jtor HBMIszf O € HOdzdzr a3 tsB Mdzlz y ( ¢
HOdzdz" I OtfftissEMOd3. [Hddz dL MO 7 ftesmisT
f @ LDAP (Lybaseight Directory Access Protocdl sB dzj ¢ YV dz-
dz" 2 ftosksitsdaz HesmMiszf © ¢ Mfdme Ood3) .

[ dzv HtsMisizf O ¢ Mjtco jtcOd3 B OL H Odzdz -
Mlsea lzj Is, SHAZOCB ofmj MJj Wy jsto'd M Budz! v B4
iHddzr 7 ftOoddz YW tstcddues o0 dB[@ ISt Biatikdsdy.ts o
QuerylLanguagé W L " ¢ MmMlstczClskztcdtctseo Odedz" = L Of to

Hjto jtor EZHOMZ]dkdktsets HtMIskzYf O

g jtco jtor EHOdj dzdztse s HEsMlskzf O, yj toj
M ke JectOBRz, tsm Ofst) jodoy d & Grdid s dizr 143
EHOd) dzdzts?2 Mmd Mmisj d3j .

[ d&zv BiMfJydddwy HsMEEfO € ¢ t5d30dzH
telnet, RSH, SSH.

J OV dud MSd2 ddzls-n ¢t | 2BVindazavSystém,i  x
gqd&3d JIs oMmMlsteisjdzdzr 2 Mjtco jto EHOAz) dzdztsG 5
B dsipOLUtcOB OlsT 9 Odzinw L dz2OYyOdz! dats. R dzfs
dzsets HEsMiskzf O SWi d dile wic Mg 2fMdO o if dz! -dzts  dzC
Servere ({1Isd®Wi lsdtodgd da®Odz" & O Isfpw o dH J S

HIlsOdzH Otclsdz" 2 Mjtco jto EZHOd] dzdese s H IS
IsjteW j2MmMEz Micr @s 6 DO Wimnw d s\ 3 di3dede@dx' - dzr 2
sstelz tOL dzso dH dztsls Ef cOo dzj dedWw ( stsy
tctseo Odzd v ) sOC Yy J, ftojJ HSMIsQadzWv jJIs ( tesls
f OtcOlsdzts] EMlstets2 Miso 5 H dzin } tdsasjctds. H s dzy dz

wdzzy BT BB O Meseh j ddW &J.
udz BB Bj dz0 Msteh jdzdW &k L otsdvy s
p0Ok! d fodkkzyOl: dMbEempted™ j| 58" ydzs
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l fjtceoky tyjtejH! LIsts Mjteo jter 1 dzj !
i ftosktCttdkzE-MFMIRPI FMTEd BZ3OjIs MtssBh j
JIs Jjets 9 dzsCOdz dz 2 totsylsitye " Rdzdw hdf@ +
SMTPmMj e jte (Mjteo jte dzOL dzOyyj dzdw ddzd ¢
fsdz L s9o Olsj dz2 MC dn CliRf ! 6 Isj tcOR, f sdzt
ftow s dzO0 Isjtcdsdde®OgzicW  Yflggf) o jpdzv tcOB S|
fjtomMtdzOdz! desdz St s Isj o], cffss W@l CLOO BY],
tejL Mo jter, tOBlOthd]  fteoslstsC sdz

[ dzv tttcOdedL Oydd SCtsdaW jtej dzyd?2 Mmizh j
cOBtslsOs hdj s st dANHOBsB " j dod v
desdz otcj d3j dzd Mmkh jMmlseakzs s Mmjtcofjctto juOls
tc OB tsls Off tsts It s elAc OIMRA A j H j dzj dadzr 2 Y Ols H ¢
gkh jmMlselzjls Btsdz htsj Gt ls s Misdetso ,H tcdz@
| CQ ddzd Jabber.

vjtoo jtedsg §J g hjdedW.

#d o jtods | Otgth jewdtsdeds” § MmdMmlsd &3
ftosctcORB tSflsdBJL Jtetso Odadz” | S ztsW Iz dzC 1] ¢ 2L
o jtt® d/ ddzd MHjyOMdj o Metsjd fMm
tej OdzdL Oydd bdfdquyudese s dzOBBKO Mjteodmt

lted 3 etsds Mjteo jtods » tej N j chgdRm lsdytsly dzts
gL dz0OyOdz! dzts ftoj HAdzZOL dgOyj dzdzr | Hdzv toj Od
skztcr .

sOCy ] dz sBmsddldas $HOCjlsr Mjteco jtose
ftosctcORRdE3 ( dzOf toc d dfyjtdec oG ticdzfPAHAPY My &S P& H dz
tcOLo JtelsCd mBMIsdqdze®) H&ZVW EMlsOdses ¢d
ZO0 dBsHEZzd dOw ddzd c¢f OCjlsdove EfMmlsOdase
Bz OSCdJ i h joddgv fdzihHjShds, o kdztls . 100d B 5 dz,
LAMP).

l ddzlsj ctedtetso Odzgdz" = MJjteo jteder = tejh jo
dzj dzlstse o' ff tsdzdgW jIsqw jHJdetso toj d3j dadets, o
Bjtej IsjMmdes ddzlsjctcdictso Odz" d ftej Ho Otc(
GO. [HAOCB 90dJsds@3 thrddzyddg , Ju M o § Bts
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ftoddzsy jded2 (jMmdzd dr oL diigtsy detsfilsd dzj
Bsy il ftoj HMisOo dzvIs! ff tetsB dzj Bz .

vsjtoo jtedz J tghjddw MmMdzky O Hddzv Bk tc
o2 R8s tcOMlstczC Iskzter CtsiBf Oded?2, Ists j Mls:
J dzd®Bdzdets yJ dedets?2 MmjIsd o Ctdi3f Oddd o Istsd
o C O tSIsHjdzt dg » Mjteeo jtodz n f tod dztsy j dac
Yylsts twjhjdzdd Gtoj HdzOL dzgOyyd dets Hdzw o' ff 5
LOHOY;, Htwd I3 L dOydlsj d' dzs Mmdzdy O4 |
sBh OW filsls s dodglis@H-f delf C ORbtczCIskztcts?2,  tsflist
Cdr tojh jdedwn.

1 jBjtee jts.

l jBjtcdjitssts fMmjtco jto, { toe dadfdes@fifr d 2sIsH TC
jdzsse, tsBW@Pds jsisB, d o8O KR, digs H
o d3j Misj fplstdOBEY y,j 2, dL sB Oy j dzd jd&3, W C
ddzd Htokzeddid - tzedi Bjdesd Pl Mj sdtedets2

l jBjtco jtosds dzOL " 9 O ls COC ftesetcOdd
dew s 0 jJ WEkdEjuded] Qj,B SO d daj f sfptcj H Mis e
#jtwojte (OffOwOIsdetsy seJMYjujddy)), o
fJuijdztcOBtslsOj Is.

s d&zd J dzls, Colsster d3 ts'tecWdsts j o dzwf-jj lsfH C
mMjtco j oz L Of esfyr dzO fBdzkzyd ddi- tj Mt
OHtej MOMB] .8 gttt Oded vy’ , dL sBteOy j dzd "
HPsIssSCd ddzd Htekzedj HOdzdz j, Ctslstster j
ojEHNjtco jto fjtejHOYIs Cdzd jdzslz L Off etsh j dadk
dimrHdl s ftoeslstsCsdzz HTTP.

42t jHMIso O HdzW fHtesj CIsdetso Odedw d tC
ftlosetcORBdetse s tsB j MY j yj ded W

Idur Mjtejtd & fsdtcOdds

g jteo jtedzr | HtesetOdids" H jdzwismw dz0O Mmd
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1 RMidzdzy jd3r J (tetseccOBAR" |, tcOB tsls O
CGI (Common Gateway Interfacé tsBh d2 ddalsj teW j 2 B
ZOL " 9 O] dprpjo e BB . ClsO tOL dztso dH detsfyls
0 MOdZOWY MIsOtOW, BHABOSCE tlsd H! dzgj EMmls

T tOomhdtej df@y ealetbO ( fHcHtdaEQlg @zd 1 SAF
NSAPI , BsHEzdkd tOMmMh dqtej dzdw Apache d &
s h 2 ofMmMlstcOdo Ols+ My tco J tc ddn Jj tc of jiclds, G toHD jo3iig®
6 MtsMmisOo dg" 3 yOMmswazd. JFfjtwe’ j {6
dr Mjtto jtcO Microsoft | sffesWp@fm 1| SAEI
tcOL OB tSIsYd s Oz f s Iz dzwhgjdidsecjtste @ J Ao adzCGhlsedz

T ¢SIsdedz § Mjtee jtedzr | MstcOdzdyr (A
med 1t Ists Br ydz@ 4§ MmMlsOlsdud M&di WebfmlstsC
slsster j , Cezd -BBH Qe 8 ZHY®LIs o Mmj
sBA®B OIs™ 9 O 3" §J dzdipjstc onQadlioglzy Vedbs 5 j 6 5
sOCyj detseor 2?2 MmMismtse, of jter j ftoj HA
Internet Information Server.

1T swjwojtedsr j Mmyj dzO0tedd, dzOf dfmOdzdz j
wrreyjg (Perl, Pyt hon, VB&gdazr j phyJ de@tea
cOBBISO¥ M dj ydtjL ddzlsjwew j2m CGlI ddzd

JfdmMOdedy MJteojtedsr = JloscOBA, W©WOBTS
CGl.

CGI-f tots G tc O 33" ftcjHMsOoadzwes s MisB s52
WOddzr , dz2Of dMmMOdedz § dzO dz¢#Btsdy WL Cj {to
tcso Odgdz" j| © BOhddeder 2 CtH sy MhstcO
fsdz LtsoaOlsjdzv (C0OC d ofmj MmMjtce j tede J
Mo jtetsds, ftsdzzyOsls ls dzgjeéts orntsH |
tojLEd IsOT Mmoatsj?2 wOBBISI . -M &P g6z Is ff
GHO rno odedl dzgd S OjIs dzzyHO (StSEHO dzj 5B R SH
sls fsdz LS9OIsjdzv HOdzdz" ), d ©OBBISOE s
mdMmilsj &3 MJjte jtedzsets ¢ By - jstg O z 1 tots)
fOjls SHdGcotej d3j dzdzes dzj MCBsdzr €5 L Of etsfts

235



L sodjsy, Gd LOfEMSOjls Meslse jlMmiselzy h
ftosctcOdd .

S HBMistsd daftf licas@dg OBl dstsy dzts  tslsdzj Mis d
dzdv (Bdesedj MtejH' ©OLwOBBISCd fteseteC
Cdrn fddsyjdd2, o yOmksdsmlsd §sfbkdvt
e jemdd 3) d fJsMmisslslkz lsdfandCdhfsy juwLg™>
ftcjHMlsOodzw s s M2 dajLOodmMdds | §esa
Hj dz' dats -fipjstc oWethO (S OC oVl ftsdkOd
Bd dzd Mistc Ols ster |, o' ftsdzdgw ¥ sfpw  ©® HEwkzc
LdzOudt, ftgd MEBECBEOG®BI L Oo j tchd0k &Gy Is
Webfjteo jto SMisOjlsMmw " dz0 f(-fr@slkOdid oz §
sHddz BBd 82 ©OMEsH Mdmlsj dd & tj Mk
COYHBGEts dzZOB SO HOdzdzr » LOfEMEOJ sy
CORE R | MigzdcoWetb fsmlskfdls Mdadh S sd
SBicOBBSISCE HOMdzdz n, MJteo jtodzr 2 St ¥ ls

C

WebMmj tco j 6 O.

t Omh dtcj ddgdJ tc djetb®dzj j dztso OW tcOL dztso d H
2 = feseteORds. J[dzd ftoj HMMisOoadzwe Is MBS
Cebste" » 6 OdzdL 859 Od2ZO o9 MW dscdE O Mmj te
Zdtslsj €d C0OC B oMmMtcOddQPicleffc Vo d f O t
CO¢ jj daj slsi j dzgdzj 5O 4y OMfmls: . 1 sM¢ tsdz
stsdz? €58 9 MtejJHJ] Wi ndows, HdzW Istsets yYls
sf Pygdsdzedzr = MdMmlsy BOR, B dzd G todH k3O dz"
desfisd, dBsHkzdkzd OMhMdtoj ddw Mitte j O Ap
DLL,

Rd3zj dgdzts © odH] BdBAZIJBIj ¢ DLL ML |
Mjto jtetsoa I nternet | nf or mati on Serve
ServerW d tc d3’ Net scape. ] fjJjteotsdy Mz yoOy
ISAPI (Internet Server Application Programming Interfaged dzls | oW j 2 M
flosctcOdIBd totso Odzd v  ff tdid dimyy jtadeY)) 2, d@dizlsg o dzg
NSAPI (Netscape Server Application Programming Interféced dzls j tc -
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Wi AMcscteOBdsdtetso Odzedw fteddzsy j dzd?2 My tco
Hedzj 2 tOMmMh dicj degdwv Apa cifse 2GS Ag adzBe ' o
[ sistsd dzMiseo 5 k& #HQfiph d teOdzdcH dAdBe b B j toj >
mMdmlsj dgdz" = 6 Mkztemtsoe . [ J dzt 9o Istsds, Y ls
HOdzdz" » 1 tsde' QAffteXIQjjdeinw o Mjcets tsHddz 1 ¢
Colstster 2 lsddd®kOjls MEzh j Milse j dedets d3j dz' h j
" » CBBctcOBZB. [HBZOCB OMMdtoj dzedv Istclz
90l , ¢ Iz yj IS dfJBGHCAEO dpd3’ L. s {1 Ayl
Ck tsded OB RIsOs-pROFtc@QO dzt B OV h dB S O
ftedojHjls € LOsadmMOdedr Mmjtco jtcO.

[BO tfdMmMOdzder = o7 hj odHO Mmjteo j tcdz
dzd &3 tsctesdzde” d3 dzj HisMISOIs ¢ ts5d3. 1t YHJ .
Htsdzy dzr B' Is! dz2Of dMOdzgr dzO wiL '™ Cj fftesa
o 0der BON ddgdzr | SBHT fHsyj MhsttO, Ylsts ¢
st j dedets fted SlsdzOHC ). stdzgj ydes, BIlsCE
BslsOsIls B" MistejdJ ddelsjteftejlsdtelzy dir -, s .
Yydlsojlsfmw, tcOMh dWtctsor 9 Oj Ismw d tBtOB
CtcORBs 2 diodslgitadtedf. 15 k2 ddzsjteftcjlsdtclzy
mMotsd Htojddkzh jMlsea ©, cdzOoadz" &35 dL ¢ silsts
tesls©O© dz2Of dMOdedw. 19 MdzjHkzehdj OL dzts
Cslstste’ §j BRHEIS SfdMOdr , ¢0¢ ©OL BEHE

¢Clsdeds § MJ iy dz’'(JASIPISEEA@ SP) .

s O¢ Zz X J Cso sted dzts i OCIsdde dzlsigs M4
sB " Ydz jmisWedzd yr , o Cdzg yoe hdj o Mmjsw |
2Otdd, of f tsdzdzV jfigg tgo jiaasgl d3f dede by § yd Odz
dets?  f etsc tc OfigdIfdts Y JCdad § d3 d dzd  #)Q fighe ¢ t&jOdzd
1 Yy Ofmls dzts M IActive S&n&iPPaged OCIsdo dz" j Mj tco j todzr
yr ), fYsHHjJjtydoOjd3" J Microsoft Inter

| nf or mat i on J&a BewerPageddm jItcSoPj to(dz" j Mls
dzd y ' , dzO0f d M O dadz" J &ZO JavaScript), i
Webfmjtco jtcseo, twOBBOE@Rls sd gPdatetls. o j tco j tc
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ASP fdhEklsimqw dO wL '™ COn JadvbBBSd Ept dz®
JavaScript.

 sMissd dzMilsea © OSCIsdodzr = Mjtco Jedz" = Ml
Csfls d B"'"MtieslsO dOfdmoOdzdw d (tsmls
MEtsdz S OCIsdo trgepPdfye s Bdzr J-OiplHE O g 1 '
fl "oCtOfdzj dzdWw 3" HtesGetcOBBdsEts S SHO,
Cts L dO0SCtsd3 M HTML. 1 JHBMISOItSC : sils
fsor h jdgdzr | IStejBBBO OdzdWw € MmMdmlsy dzgdz” o3 te

4 Jjtoo jtodz" | My dkzOted d .

uJtco Jtodz J fipyjsde@sd OS Isdo dzr d3 MmJj teo J t6
54 d3, Ulbts Wedw® MW ddisjtefftejlsdelz] B3 d3o
"ydmilsr 2" ftesetcOd3dzds” 2 §f € dsdgy M JB2J"L. HRTAME
fOSlsdud Méd oMmjcHO iefsEipoOORIRY | ks HgeOs
dzf d&3J h Ojls tOLiEdE s 4c@idy d-jigd tazalg tc &/e bua y j &
sB' ydzs g dghkzlsmw dzO@ wiL " €] fteseteOdd3d tok
dZzOL dzOyj dzdztsdz Hdzv tsBtOBISCd Isj $MIsO; Is
JavaScript, VBScript d HOYJ (SO Gt
DOS. ANOCIsd ydmi dzOed fOlsEs Y dzts dzO dz¥ B 53
Bdteso Odzgdwv, HbzW Ctbtstesets JMls! ddzlsj tof

 sMissddzMisea © d dzj HEMISOISCd MJ tco J todz
sdoedzr » Mjteojtodzr =« MscOdzd y. JHAEZOC B M
Is 4 dz' dats dBdzts G 5 md misj d3gdz’ n tcj MzteMmtsoe ,
ftcddztsy Jdedw . 1 j H! HdzW BtOBBISSCd §C OYH
&zv LOoOfEmMEOjlsmw MmMeotw CBfdw ddzsj tef toj [k
syjtejH', wOMAatsHEZjls dGdscects tj Mkztemtss o
dej Md3sIstew  dzO O Q3" My jYdeQftdafod tc dz" 2v MY s
mMjtco jtodz = ff totse tc OAdBA.

sfsmse’ §jttjrnOyd HOddz & 5 Mmjlsd.

10 MOBsd3 sBtsB N j deddstls IPefigls flzgsO mi Bslis s
zv jIs fesdLotsHdIl! tBd3j d2 dqdaW stedsOydJj 2 .
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s’ slsjtedz § Myld By dts CdzoOmmdwh d-
Cse, dOftd d3d t6:

) s IsjctcdlsstcdOdz dzs?2 tcOMYf eismistcOd

| BCOdz dzr R HPDOEBY) OO Ndj tsc6teOdzd yg dedzl
(tsB" Yydes © HtojH]JdZOR BEHOdMz] dzdztsflsd Mmlils Od
HjMmMwisCses dqdzd Mtslsjdz BjIstesea HkzE SIs H

ststef stOIsdodz § ( &3O M= Hiff tafywmifylac @ dzis
dzZ' » B@BIYHE M2 [ 14w, BRoaOlsr 908 h da [
BN jdes sHAdBS fjHftedwisdy ddzd Yyt yH]
BdzdL ¢t tOMYy sdztsy j dzdz" = L HOdzd W - .

vjtotcdlststcd Bd&o®Is] 9 O h d j L dzZOydlsj dz’ dz
MEsd fesmisteOdhisets; MY BEreglsstcdpd
Isd tojecdtsdgOdz dgr | d G dzsBOdz' dg" j, dd3gj v h
dz" § dqdzd cdzsB Odz' dzr | BOMh IsOBT .

) 1 ssfsdtedd ([BMNOW Mo jdBO MsjH(J
ZsC Odzt dzgs?2 Mjlsd d&OLTM o Ojlsmwv ks tsdztsed]
BMils: t©OL dzd ydzf dzaf", H ndzy Hld lEafd B OL SO | !

Zddedz@ug -6y MmMjlsjoearj Ctsdif!sljter (s
sftcjHjdzg dzgdz" | Hesdzdybklséd ¢ BOcdmilste O
o0jd3r J dzBBB2 MsOdzydgj 2, SH dzts o toj d3j dzdzt
ofMmMjr Httzedr MsOdzyd 2 ;

s sdz! yjriegPV iz L(dz" Mo w L Odg Cdz yj o ts2
HOdzdzr = BHddz L O HtEkzedds, ftcd 1 Issd3 HO
SHd®B dzO0f tOo dzj dzd d ;

194 L HstEEPWd{j JIsfpw yJ dzlsteOdz! dzg" 2 k1L J§ dz,
HWisfqw dzddedd § jtejHOYd HOdzdz"r 7 €& COYHE
Cdy wWaagdelsr o MmMjilsd M bsfsdksedj?2 LojLt
fslssz ysts kftcOodzj dzdy ( sdzdesmils: ¥ yJ dz

) s mMftsmMosek EfttOodzjddw. 1 L Oo dfm
dzj dedw tcOL dzd yoels fmjilsd:

"Cdzd j dzls/-Bj dam ftetor Hy dzW jIstqw  sHddz d
(dr dzO1ifrpjCaiadjjtc’ |, Colster j t©OBSIsOs s s
dets2 [ &), or fsdzdgws h drn o Mijld EftcOo dz
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mMzydeo O hdj WEdSydd, O fMlsOdz dz@ j kL
dzOdz! dzf &3, © dzgdr tcOBGISOt s fftsdz' L ts9 Olsj

SHdctcORetsazdfl ofmj kL dz j @Be dztf O a iz
Isjdzd MOBsMistswisj dz' des tjh Osls, COCdj to
¢d, COOizsed, WO2dzr) MHJ &zOIs! sBMN jH
dzj HsMisOIsCtsd3 IsOSCdr Mijlsj2 wodw jlsipw Mmd
sls dzgj MOdzC ydtsdzedtctso Odzdese s HtsMiszy O;

[ Bd3j dz d dz¥ steEPyagRJYmMyY 5 ¢ O0dz0dzOd3
BOYydd. stBf’! slsjter dsélzls B A& dzad 9 Ols! T
ded j &3 S OdzOdztso MmowiL d tOL dzd ydets?2 WdL dn
SflscotsdzsC sdzdz’ R, ©WOHdBSS OZOdztse , o dzW tcC
Ud ded W .

{BMhOW Mmnj RO §jt%ddgOonyyddidssedz® Mjs"
dzv JdeW stedsOydd, SCOdzOdz §JjtejHOYd dda¥ st
ydd. [ Mmdzd fesdLesHdIlsMWw He kMmlstetsdadzed 2
odlsjdzz d §dzzyOlsj dz@ d dg¥ tstc d{Onyddt=fo daRc L
nOtcOCIsjtedMmlsdCs?2 C OdzQdo Wi jiae j is®YWd d & dz
ZOw M dshis: (MEsteshmis: §jtejHOYd
Mt desmils! COdzZOdZO OO0 dzO® S tsdzdyj Mlsokz dd
HOo Ols' Mw 5 dgj Bz © jHJdzdykz otej d3gj dzd .

431 tcddeydy fGosmlstesjdzdv d wOBBIS"T w©WOMY te
ZzOBdzsdzr fHtotsjSClsdtotso Odedw twOMY toj HJ dzj

lted tOmMftcdJHydzd dzdd Blse JIsMmise j dzdzts s o
ddisH j 2 f3lBd W Ists o tcOL tcOBSIsYyd S Iz ftc] HiSM
MotsBtSHO HJ2Mlsed?2. 1 Jd 2HOydz 2 9" Biste
ftedo i IRz sy &3 d d~ GlsHJdz dz" § ¢
dzj ftedetsHdzr d©3d Hdzw Y sHHjte SCd, { tsdad &3O dz
dqted L d o dpgdz@@d.d 3B Y Ot tcd ff @y J dzd dzd d
Slso jIsMise j dzdztsMisd §tod 3 date¢f | dflstafctedmpdfdzd
ftoes] ClsdiggoC@asdy .dL 1 Isdms Hftoddzydif se md:
h OB dzs@EOAS P toff d3j dzw ¢ Istqw  ff tod tc @LL tO@edidsls € j
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Hj2MmsofMls: tsBRftej Hj dzj dedd ©leo jlsMmise j dad
sOkd d ©OL tcOB ®laSOd dfrnt Ppls®ad wd, 5

I Bl JsSlydzzls d otso Odzdats 3§ tzts gz® g d WBa O
0 0% Is ©ifdOzdjjds (5 ©OMYtcjHjd dds s
hjdedw . tdLEdfts®dsdzjedg™ jidsfts s jtedydd de
Sk Hdv o' f tsdzdzjOdzdtys iy ® jdass ikt ¢ )
ZOwaWOd s H j 2 flseo W . H i dzyg §i G20 fipy i5hd® 3 iz
fsotHEZ jet ftddj dej dzdv o tcOL dztf jdgtf &
h OB dztsdz W o dzvW s lsW L Eshy dgs o dY &5 daBS Is@ diaf dzd
sy sdz Lso Oded™ fodzjLdrr 7 fteddzydy so
sBd MY J yd ded v .

Z. OB dawuz (ModetViewController)

Z OB dzts dg € st tic s Mddeldiew-Controller ( H O dzj J f tetsr
MVC) dimf todz! sfipde®alz; Otcndilsj Clskztcdzte s tog
ftesctcORRABRJ tetso Odaed W m ctOWdyj MCdidz d dzl
Smalltalk8 O . 456 dzOMmdzets h OB dzsdzlz f tod otz !
dzv Is ! HOwflaztg  f Bz L S0 O glztizy & g XM tcOo dzv &
hize dsedélkz d&O Isted IsH jdzt dzr » € BBY tsdzj
Codzstctsth@§ @ d3 B IOL 503, Yylss wBsHdWdSe Oyd
Ists o ¢ O3d dedOPBBdz! dzts § oLH]J2Msad ] dzO
(Model) ff toj H s l® Czafttiy jjHiERIZS 2 B dZOMIsd § toj H
tcj Ocdtolzj s 626 dzK tsRdzh Qo 5 jd L TR dds ww dzd j .
MisOo dzY iz W) ( tSUs® | tyI©p Istc O jfdm[jjH OpjOsOdets 2n (S E
misd ftsdz L s Olsj dz¥ |, e Ocdtolzw dZzO0 dL d
(Controller)  d dzls j tc ff Hojj AsfiqlifcdzaMMs o Ols j dzw , d3tdsHf jisdg!j h C
s dzgj sBrtHd®BsMIsd dL d3gj dzj dzd 2 .

ZOBd&zsdz Expert

ZzOpdBsSxXperk OCOE§O0Odzsm! o7 M j, dsyjls
Y dmMOfzg pe3dzy B wWOMYtej H dzj dedW lse jlsMls
tej M jdedw.

241



l otsB dzj ZOZO FeX€drjoy tBM 2 fHtoddzeydf to
9 jJIsMmise jkedysifids s i j CIs Odst$ toc f jodels ¢thtB is § © dizdizs d
J SIsdtctse Odzd d ?

tdhjdedj: dOL dz2Oydls: tslse jlsMmilse j dzdatsmle
sk C ZOMRislssistsects dqdzj J smw ddaW stcdzOyd v,
dedvw tslso jlgfijlse jldadacmMiseOMY tcj Hj dzj dedd lso j
Expert dMf stzOL & i BT js 1 OB ddsa4® . ] d
st HJdzj dz@ BGMdatso dz' jH Ofotaigtsdzyddfift" 5 dz! GL tdA9 tdstdh
J Cloteidisd j dzlsJtetso Odzdats d3 f tots j € figte Ho jste YOdidd d dzj v
dzr = dozd L Of Ils Gedlsdiz G OdiHs] AsB " ydze' 2 Jdzlskzc
fBHAatH. [d2 LOCdz¢ yojbsmw o Istsdz, ybt
L Odzdzd gy Mg j 2w E dedr ddeW stedzOydj 2 .

) s ¢t O d3d3qbtatifo, Qs S ts BTL, Pawds dscapt,
CSS.

SOC MdzjHEjls dL dzOL 9 Odzd@Is " oS@Edsifipils fip
Mtstetsdzg] S dzd j dzls O {f tsdz! -iff leads@ s jOdiydzr ©z0] fd
M3 wL"GCj] tSBtcOBOIsT 90jIs BtOZzLijls [Is
sts, Ykt BtOBICO MCtedflsO L OsadMmdls «
L 59 Olsj dz2 dd3j 4 Is ¢ t5dzdzts Bgued s OO fn lsuidstEsepls -
sBh ] dodtstedtso Odz dzOf d MOdzdz" § o Od3d MmME
mMisOtcr 2, sdz By Jls dzaf YtSHHJtYydo Ols! Is
wireo, dO C(tlststckze o' fdtOjlsjm: . ¢
ftocsBdzy d3 o tsL dzd ¢ Ols' dzj tHtstEs) dBdRd3¢ tc tsas@slz
sOC k) yombkss COtHdddOM dis B dztso dzWv 8 IS
hdy dL dadr HOedzets dL o Mmisdze . vsOCyJ ¢
f shdssilstej Is COYHT 2, or BtcOo 9o d3d dz¥ .
ARMatsHAz 2 CHsHs0 o( d BB By ltsH j ) .

ltepgdz h jMmlsots 3 SCdzdj dzsmEtsets wiLr €O
sBtcOBSISCO MEtedflssea dzO IsOCtsd3 wiLr € d
HsCEZd3j dzels©O dz0O Mjteeo jte. Clsts dzjeyj wBI W
ZOHts ftese jtodls! ftcOo ddzi ezt i dzd ( fstsgz'. L, ts5¢
B eetsafj edls! o dzgj &3 dzOdzdydj A @0); Ulsts
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ZOHB B' tdZs B' GlfwOodls! Wtz M L Oft
YHOL! MW, B8C0O0 BdkO tBtOBBISOJ IsMmYw, d
hjdedj B ®hdBS] (jMdzd tsdz0O, tcOL zd3j .
Mzdh Gtsdgs 2. o CdzdjdadsmMSdads Nj “L' Sk
ftcOo ddz! detsjy L Oftsdzdzgj dzdy Wsteds™ §jtjH
oro9jHjls tshdeCLz. JIsme HO X¥j ©"IsjC0OJls
hos CdzdjdesmMEBsets WL CO ftoesdtcOBBJcse C
fdMOdzs eazptef st jMmis!, dOfwddite, M J
csfmisjobky Cddclk, f(oltsdkz Yyt ISSEHO da
Cs@&dets WO2dz dzO Mmjtco jtoj .

OB i3 tOMmMftotsMmistcOdzj dedz” d3 d L C dzd 4 dz

JavaScript, tcOL OB tSIsYyd s Odzd SCcapbtctse
(www. netscape. com) Mo dzd Mls dzts fn ¢
(www. sun. com) . [ e s?2 9o90OtcdOdzls ¢ dzd J
VisualBasicScript (VBS).

l csctcOBBdtetso Odzedj Mjtco jtodetsets ktetso d
Ruby, JSP, ASP.Net.

gjtco jtods JtowetcOdRdBdtctso Odedw Mtstsilso j Is
ZO0 MmMbttsdy Mjtco jtcO®. I oL OddsHj2MIse
Ydo0Osls MmowrL! dBiyxHE fod LtsoaOlsjdzj &3 d
toj Modp SBR] dzls © tsIs BteOkL jJte®O, Mmjtco j tods
M BOLB2 HOG@UWs-dd stk Odty) i S tedf s
9 jtwO®, d ] BBttOBBISOs jY, tslsfyr dzO¥ Is H
sO, Cltstc’r 2 d oretsHdl tjLiEzd Ol MmMtse
MlstsddzMmlso sds Mjtco jtedegr = WL M Ctsa Wodzw jIsH
oL By desMisdr dJicBPBEslsQlstz] ftsHo jtoy j dzO o
90Ijdzj?2 d MCter IsO tsls 0 dirO o afLints/tefisem.ls ! | JSHS
CtcOBBRBEsects tsBJ MY Jyjddy ~tshmisjtcO. v OC
d Mty dsmis! Mot ddvw dsedytoOdd MmJ tes
ded W .

1 OdBBdzj j wWOUAMAcEmdgde jtedsr §j VL' Cd
dzdqw: C++, Perl, Java, Php, Python.
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| ZOB.Or M1 [ J1RC I Juuvli dHIRCTIISCLL3IM
RILAJT S OAR[ 11 3IM dREBU[ [

51.5 ) ndssdzsedw COM/ DCOM

v ndzsdzsec vy COM o dzOflstswh jj otcj dgw
tcOL OB SISC § f tsses 5 fipto paadzfatz e s, ddzlsj ctcOy( ¢
ftesHizCIstses o JHddz §J JdeW Stedz0yd tsdzde” |
COM-Is j n e dzse d d W o dzv dzts fi) - Mistej dgdzj dzd 4 &
sBdMYJudddy ujtejL MisOdHOlsdL OydH d3J
CtlcOd3dzdzr = dBHEZAdzZ] 2 B yHEOMGEEE2 Is ] | Gt tzfy
tcOwW wodzw jIsfpw d3OMh sOBdtekzj d3s?2, tOL tcOB
cd?2, Coltster §j MlsOdzd MlsOdzH OtclsOdzsd o 60O
ddzt? stedzOyd sdedz’ ~1 tisly - tztf O 6 dz3d dzd W Is J -~ dzts
ftesyj MMOdd o {§tetsd3’ M dzj diisisfldf daf = H tsdds
Isjtese. [ OmMMmtsetsy ftwdd3yj dzgd dzdy COM slsyO
Blsyd¢ O, w d tcd3r Mi crosoft. g 1 Isdd3 -
floesctcOdgdzdz 2 JtesHEZC IS, o " fWihnjdipday s2, tHsd
HisMisdy J ded W S B@RiR) eud MS 56 zdndedets s00 ysoe-
wWds Microsoft.

U Jj n dzts dzts ¢ dCompGnenil Object Technolggy sB i j £ Is dzts
stcd j dzls Jtets o OdzdzOW f totsc tc O dzdzdzO W M 4 yc
Microsoft. COM{ tc j H dzO L dzOfutg edz®" jHdad™w  dzOH j ) dats s
Hlj2Mlsadwy ffletcOBRB®Bd ~ HJtesHEZCIstse d3j X+
dzy BftjHjdzvjls MstclkzClskztclz f toetsc tcOdzdzdzetsc
o0ddw d fHtesydj HJlOdzd tj OdzdL Oydd. C
ter 2 tjeodzOd3j delsdtolzj s dssH j dzv f tets G tc O dzd3dz
Istcj B9 Odzdlsvjdg dfis@bsc dd. 1 tesctcOd3dzde” 2 tsB
c zofipdeg ydqW d < 0ydd COM -Ha0IL j O IOFG dg.Mv 1 CdAdAC
cdzsedwy ftjHjdvjls & -OtdL 3C BsOd BBEH
mMses?2. COM Bldtsimdlsmw ¢ IsOC dzOL ' 8 Oj ¢
ftoed d&zOc Oj smw ¢ tslislstc O dzfm dzd tdf ticos@ ded@sREizts a3
sBl jJ.CIskL @@ dgtsiw d jJsBC QPN Istso sBJ My J yudoe OJ
ftcJHBftejH]dzj dzdz" »  BHY teisGE to Od3ds, dzOL " ¢
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Mlskzf ¢ Ctbtster 3 B jMfjydeo Ojlsmw yjteog
d dzls j oW j 2 ) Glabal ®hidu® Intérface Identifypr, Ik dzd ¢ Odz! dat
Colsster » G O tc GodgledeteliazOy  dfdifids | 3O. v OC 52
dmMfsdz! LsoOdedjd3 EZSCOLOIjdzj?2 fted- HisMIs
Stod j desdictso Odzdzr 7 WL COR ftoscteOBRtetss
fosLtcOydzse s kftcOo dzj dzgdwv B JCIsOd3d, Is
YyjtejL E2COL-Opgdatfdzy CO®Mh dqtew jIs 1 Istsls d3j
mMw ftwodddjdzidedy ESCOLOILjdzi?2 (9 odHd Gl
Pteso jdz@ i jteOydtsdedzts? Mmdmisg idzj € Is v O3 @&
BI Is! ftosLtcOyYydes Htokze HdzW HttkzcO ditsHdW
J SsOdz tsBJ MY j GdJd @, Is iILWO My jlstg jaLdes dzse d W o ¢
sO¢YJ BdBARZIBI,] CEZ, 9 Cslstets?2 MBSH J o) C
Wij2Mmtse, Coslster j BftejHjdzvEl wHts Wk
Btsdz! 82 dzOBtste AP Wikzd€ yd?2, tcOL tcOB 5
sBl jCIstse d kZfttOo dzj dzedw d d3(d .

bterndlsj C s rt@@zv@®GNYY OMM Jtow j iis2, d
Htezedj Ibjrmndsdzcedd Microsoft, IsOCd]
cdd o dzOfMmlsswh jj otejdgy weodwelsfipw tOMmN
B, d sftejHjdvels Mmetd Mt milse j dzdz |
Motsd BB ZdSIOILYHS wdv jRBIS® d HIW 21 te
2O thdtsej HOMKk » Ikjrdtdted?2. RrRMNM{ tsd
yqded fttsctcORBdesets B MY jyj ddy § sdk
Motsd MtseMmise jdzdz" | tOMh dqtej dzdw 1SOCdd3 ts
J Slsr ML H Odzdz” jOM-l9f jts- difttadPocddddO dxtCs Z1s  tc O
cddizd BOMJ SO yYydtejL EddWdydtotse Odzdz
Mlsodw, Ctltter 2 fftoj HdZOGOjIls COM.

COM dmftsdz Lkjls OS] fHYwodvwisdy ¢OC
sLdZ2Oyojls Ists xj MOdENgd j dablatdc ts¢p OazdzsB 1 fn
tcOL s@Q@ufts -BOM CIs Wwodzw jIsmw-C de®i@WIs € d3
clasg. COM-C dzOmMmr , H dzw tcOL dzd ydqw fh ¢ dzC
stedj dZsdteso Odzdz" = WL COn, M §sdsh i s
ftoddztsy J dzd 4, BB ydzs dzGaClagy. 0t Isfmw Ms¢ &zO
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vJtodgd desdzse dw o [ [

Il mw € Ow dzelas@Wd Vis jJfrledgftslzsmdls M Mtse 52 o
dd BIdmMOded ™ .

g [ [tsBl jCIs ftojHMIsOodzw jIs MsBtS2 HO S
f sdzdzgw j lsdzdheOE ¥ 2 dz€ yde d dd&3jdls BsHddz
g [ [tsBil jCIs MHjteydls d&JjIstsHT , Clstster j§
fodz L s OlsgBv] Culs[tfgi. stKHISd HisMiskzf dzr - B dzOG
ddzls j oW j 2 ] Od3. sdzd j dzlsz HBMIsOIstsydets L dz
Wi2msetsei[ JCIsO, ybter f{tddazkzydls: f tddkiz
Mots2Mmlse d &3] IstsHismi jsBlsS jdtisPj Is affjftbH j toy O
dzf NS sz €8 dqazlsjteW j 2Mtso .

o[ [-d dals j toWigiddby dfv j sqw  Hdzw B jHJdzj dz
sBl jJSCIsO. RdzsjtW j2Mm fsLrosdwjls Cdzdj dzls
sl jJCIsk, -Of IR Isiis tslso jIsdlIs! C-dzd 4 dzls
dqdzlsj W j 2 Mtse dzOyddzOs Ismwv M BEZSCe"™ | . s
IsjteW j2Mmr dd3jsigiifusOz g Jofv Issets yYlstse ™
mMsC, Cdzdj dzls dMmff sdz' L lankiowne O tsls s @ A dzlsfi
COyHBSEHEsBY [J[CISO.

l sdz L 59 Ols jsigj df SUsfOf dzOL " 9 Oj smw  § ted dz
ftoddztsy j dedV, Ctlststugs) gqhfssdf Ljzdts ddels ]
Mo sdr fygBrMmisyg jj dzv - . s OC-s HfitcjOf I dzte® ~ t&H d L
Htczetsds f tod dztsy J§ dzd d .

g [ [ -IndkOMmdocélasy(-1 ss € dzOmMMmr , Clstste” j
ddzd BBGdzidjdlsgfefd2m. I d@Bsyjli -doj BE
ddzls j oW j 2 Mk dzj f smtcj H Miso j dzdats dzls Pte W js2dg v
YJ @& dzOmi§.dzodn" dHjdesdw dqydeize smy  §
COtstetse € &zOMMO (CLSI D) .

g [ [tsBi jCIsr yOfmlsts dmMfsdz Lz ls B dB dzd
sdff sblsts M Jj ydqodz dz@r 2 % 02 dz, Clstster 2
[ [sB] jCIs]. [ OdzdzOVW dJdgW stedB3ZOYydwilsth)tsH j to
Htse, ddzasjteW j2MmMse, MtekzClskzte d Httkzedn
o dwisBi JCIsy. ldBdzdtslsj €O Isdfse MmMBHJ 6
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sdf O HOdzdz' = COYHBGEEB Mots2MmMlsa ® d uvddit
stsH ORI § CIsO.

U J ~ dzts dzts ¢ d WDistBbGt&MCON) - { seOMmY tej H J dzj dzd
g4 [ [Is] mndzsdze dWw. J 20 ftddzy dgw § Isfyw W dzv
Mz © b [ fIsOd3, ttOMf tsdztsy J dzdz" &3 dzO H o
sd (9o Itsdga ydmdzj d mMJjilsd I nternet) .

SOYH™ 2 B [j Cls dd3jdls Mujludsc Mmmr dzt
MtsH ey dls ydhdzststdtgs ya Mifsdl " A lsdts d3j dzls
ftsdz L ze-sB ] §lIs. 1 sH ftesy) MmMsds L HJ M
fteddzsy jJdedj ddzd DLL, € tHss€tgrCjls,d fidf.tsdg'.L
90 dzdsmi[JSCIsO. vy lsyd-&eimpns bzt tzz gz dzu |f
¢ts, uybtsr or Mo B yaja@ip” dif tessiyij dndrssceodztslzj
LOdzd 3O Bisss | § fllstsdz, o Istsds Mdzz 4o, , C BB
} sfdzj ML HOddY d-sestgQisjzdzdiuj sudff M
ydoeojlsmw dO jHdddykz. Imwed2 ©OL, ¢t
d smw  Gsed [jfSsug) s yd ¢ Hseijwdzd usdmEHjO  f tetsy § |
Yyodismw bl BIBFRI suydsc Ekdhjd "Ojlsmw. 1]
My bydStsdz dzdzvw f Oodkwlsi ,j Sus@dg] &30 j dgd® Vs B HS

lted MBLHOYetbd dzmf JdzedW dzi SBRrSHJ BB
Hize P j J:

T wffddzlsj e j2m;

T wffMmjte ]

T &[S dzd j dzls.

t OmMMmlselsd Isted MsMEGd dss § dgd v o § f dz]
HtctsB dzfs .

S dzd J dzls [ [ mMowLrLr g Ishw M tsBi J €I
Jqdzlsj oW J 2 Mse . -{RIsids jdeW g RHfyr dzsedyd MSd d
Mow L Odgdz" = ftetsyg H zts, Cslstster j BB J MY J L
3 Emdized j(dnyg telodrdejsddy s .

15 0o ddzOds B #sBdzQ § jsdsch™  wffdfls j oW j 2
sBi jCIsO BBtL d2Z0OYyos Ismfw Ctokzy C @&dBd j HBOOo
1 O0OLtse" 2 ddelsjtwWi?2m | Unknown tdikzj s
sBi jJ CIs0O.
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r dzw  ftedd3j c©O, -SBOYHKS?2 odnfj[cHO Y BHH]J o
s [ [ddzlsjteWw j2M | Unknown, Colstste” 2 o
Cdzdjdzsz Mo jHjdzed?2 B YSHHJBYXJOOJ B -~ (

sOC EkxJj ctotstededstsi/j Cds" hdgs,y jds{ [d d3j Is
Jqdzlsj teW § 2 Mtso , COYHT 2 gL C miig[Bis” ~fMotse |
wWizdeS yder .
sdz# yjo' d&3d OMY- Py uiffs Wodve s
g g

9 J[HBBOYH' ftcjHjdjdd j, ddasjteWj 2
dzj dzr . v OCdds sBtOLBA, orf dyjl] oL d
HJdzj dzdz" 2 @ dzOBtste W hkzdzC yd?2. [ 5§ sdzdzd Is § dz
dzes toj OdzdL 89 Ols ) fodish s 8 HEBY tsdzdzd s ] dz

1 16 oLOdd@dsBz Mtse dzOh jdeds, eoMmj
zos sfmw M BECor I, dOftceddsjtce | Per si st

T sOYH™2 ddzlsjteW j2Mm cOtcOdzlsd tctso Odzdz
dzr 2 dHJ dzZlsdW S Olssts, Celsste” 2 d&zOL "™ 9 O}
dHj dzls d W dchialy ttmqud IdentifierGUID) . v ded ¢ Odz! dz"
sdW ¢ Olstster qdzsj W J 2 Mtse dzOL " 90O Is dHJ
(Interface Identifiers | | Ds) . I Odzdz" J dgHJ dzlsd W d & «
EMistceOdzj dzdj CtsdeW dzdCIstseo dd3j dz tcOL dzd ydz
dzr = ftod dztsy j dzd 2 .

1T Rdzlsj oW j2Mmr dzi L Otsd tig® tgd3dstists ov@ dzdtw e
RBsyJlsy omMfitdz LsoaOls! Mw dzgBr d3 wL ' Ctsd
dzdL Oyd dd dalsfiftew j 2 MO. CLTS fctcOdRBid tots:
Yy do Ols! mMsckzClskztelz BECOL Olsj dzj 2, O kO¢
WEdSydd fted ftsdiishd ECOLOIjdzv wodes (

T RdzlsjteWgeg2 MWwodzwe sipvw MOBsMIssY Isj dz!
sdzed dzdh ! BjJMfjyde O ls HMskzy ¢ B |
dzf Bkl d&Oftow dizkze BKON Ols! Mw ¢  H Odzdz
fediish d ECOLOIsjdzj?2 ddzlsjteW j 2 Mmtse .

T IMmd dqdasjteWj2mr emMJeHO WwWodzws Ismw
s gwtg 2 MO | unknown.

LGEOL Olsy dz# iddsg-acF B MO EC OL Ols§ dz! da(
sBl jSCIsO, CBlstster 2 wWodwjlsmw, o Moty
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COYHBES BIJISBHO dqdzlsjteW j2MO. 1 JOdzdL Oy
Mde ECOLOIjdzj?2 dzO© 1 Isd datpliletsH R MY € dzisistR
o0dzd] dBOMMdoeo O vtable sy dz© d3j n
WEdz¢ yd?2 o Object Pascal.

g/ [Mjtojte ftojHMlsOQoadzw jIls M2 f todc
ColststcOY ftoj HisMIs O dzv -F lsizd [ filptizlz ¢ dff dziff tc @ dfB X
ol fmjtojte MisH ] toy ddsj j sHasfElp jhdsdsop s GHJ
sBl jCIsr or Mskzf Osls o COyjMmlsej dzOBBICT
mMtse .

s dzd J dzlslr dzOEjIO S wsBf jJCIs o fsdzdav jJIs Mo
g/ [tsBi jCIs ftoejHBMIsOoadzw jIs Metd kmdzzcd
Hist tsdzdzj dad j , -Stdse(dj ddssyzj datfjpdzOdglz 3 detse Hj  dzO R
g [ [tsB] jClIs. UJndzasdzse dw g/ [ sBJ M Jjyd:
dzj L Qo dMmMd s tsls d3j MiswsidgPE ISP H j dzdWw u [ [

SBEHO Cdzdjdzs L Of cOh-tywiQ] Usls @, dilzdz zf jt
g/ [tsB] jCIsk dHjdIsdWJdSOlstste -9 @GO &z C L
GUI D, CHEstfg] dzv jIsimw fJtod H®BIGYPTC Jsded d 1 & f
f4dwdnOud CHEIED,J tu [Hsdyjd sBJMYJUdls!
WoOoBted Sz CdzOMMO (Md3. MdzjHEkzehd2 tOLHJ
g4/ [tsB] jCIstse .

l sBhdre YyjBE®8jtocufbdy jdz o ff 5dzdgw Is

1 tjedmlstcdtetso Ols HOdzdz" J| © MmMdMmilsj d3
MowLr oaOdzedw dBHEZZY Mjtco jtcO® M dHJ dzlsd W

T ftojHiMisOo dzv Is! -CW@ENtEHPS &z Mmesf H O h 2 ¥
f dzw ter -B[i[j CIstso ;

T tBiMfj yde Ols! 3 »~ Odzed L d3, Clstster 2
mMitojter w [ lsiCBEgR" Risazj dzls o tcj d3d dzd
iz ¢ € dzd j dzls O d3.

[ [tsBl jCIr ftjHMIsOoadzwels Mtsets?2 1 CL
dzd &3, Ylstsi €8 c§ d&z®ff, YHHjwYydoOsh d2
Wi2fm. s8ff[jClr d@sckls ftojHsMIsOo dzw Is+ Is t
st H] dziak) tod j 2N O~ cocl adass s GCfi§3LjHdgsdR
fted fodshd M jydodz dese s Isdf O tsBi jCIs
ho.

249



ANOBted CO-Cld®MMP] yd Odesdz'j X Iset [ [C Slstster
HijteydoeOjls ddasjteW j2m 1 classFactory d
tcso Istsg 6 €A MB, Offinsyd Jteso ©dzO H O dzdzO

Il mwed?2 oL, CoeBi0] iz @ @ do O8 |
Is ts d3, WOBtedS O CdzOMMO MtsLHOjls d tjcecd
CodeC to ] sdesets ftsdz! L ts9 Ols j dzw-ts B i jiWddsO L@z
hdoOjls Hitkze2C Q @iy O WIPBLUCH[Oj Is o Iststc
J SIsO Hdzw B Mdzz Yy d 9 O GaflassHaslgs|tg oz = dfjdsd j ©
tcdC k2 CdZOMMO d dHjdsdW SOkttt ¢ dzOoMmMmOo
Hdz?" cociass ftSHtOLEZAG] o 0Ojls, Yylsts tsdzd
omMwed?2 ©OL, GO ds§ zPMmifdzlb ptsh j 2 iy .
9 tkdzdydy s DLL, dtser j ddasjteWj2Mmr’
BB SH" , dzgf odzdww dO MlsOtr § ojtemdd.

g dMfsd LsoaOdedjd3 [ f Cdzdjdzls dzj H-
GH] ©OMftsdzOcOjlsmw BiI jCls, ddfidstsfiplsts
sBi jCIsO. vJndtsdzsedwy o [f BBjMfJjyde Oy
IstsG ts, Yylsser" MHJ dzOIs! 1 Issls 9" L Bo. z O¢
Misd ls d3j MlstsdzOr sy Hjded™w BI jCISO. [ BI
fwesydmMmy, ceHj d Cdzdj dels, o SHugAGIS A3 GYfHG
tcOMf sdztsy jdzg S dzd jdzls, ddzd dz©O HEkzeBd ¢
sls {1 Issets fteddgj dzgv ¥ Ismmw twOL dz" § Isdfr Mmy

1 o dzlz Is t6 Jndededl@ipiocess servey

1 dsCOdz dgr 2 Mmjtce jtc ddzd Lotp] sewver,tc o dz
Out-of-process server

1 EHOdzj dzdz" Renfipie weovgric

l dzlz Is tc j dzdzd 1 Isfifsj tBodjBtalzd sIsj € © DL L, Cls
SHdsdE sy My o dj Misj-Cidzdq dafbj dgls 83" 9210
mMjtco jtosds o dzzlsted Htesyj MMO f(tod - sBs!
dqdzls j oW j 2 MO.

| BCOdz! dzr -y e[ ftc toj ¢ dMisted teltejjlgfilpis tc g
Wi ndows [sO¢ xj, ¢ O] tgo jotezzIstcj dzdzd 2 & [

LHOdzj dzdz" 21 Fptcp Jedzd5Isj €O DLL ddzd ¢
LOf M jdedets] dzO Hikzetdy SCdBf  silsjtej. U
O twOLd »n SR vt IsjtcOn o MJjlsd.
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DLHOdAzj dzdzr 2 Mjtceo jto tcOBSIsByfls I @L zd yf
9 tOBtsls] dBiyHE dsCOod? d' i3 d kH Odzj dzde
dmf sdz’ L 2] B2 &BIyfesy Mndss2 Mmeaw-L.d. |
LIss ff, O o MzzyopPpClwH Odz] dzdztsets fj tco

{uddz o0d B3 fd-{wquUAsPy @A) Ve fi']
L HOdzd j Jjdte[Rdzts ydzOL " oOgedif d&ls @dgd, Ctslstster j
ftcOh do Olsy ddalsjteW j2mr Bi jClktse, yYlstss
er j &yl fto] eiig@asdls: o[

sdff duds o dedfjfdelstsds WeodzW jlsfw HdAdMY jls:
(Automation Controller . rdmif Jlsyd toc - 0O®&GIOIs d { © dj dzt
4 ded W, ColsstcOVW L dzOjIs COCB2 Isdf§f ddaWt
dzr = tsBi jJCGIlstse Mmjtco j tcO, d sdzO L OoftOh
BB3j toj dzOH B desMis(d .

52.5 j R dzgsdzse W CORBA

v ndesdzsec v CORBA, tcOL tcOB Ols™ 9 O &3O
dizts &3 O Rlgject (Manageme Group Weodzw jIsmpw tej L zdzt |
ojHENdn Mfjydoddmistse dL BBdzjJ Ul B
yjlked?2 ftetsyj mMim MisOdzH OtelsdL Oydd, o C dz
tcj OdzdL Oyd2 CORBA lIs twOLdz »n §MisOoh (
dzj L O dMd BsMis! ©cHJEwEs Qdsd" JdesSEEPBOYJ !
WEZzdeH Odzj dzls Odz! dzOY Y sHHJtey SO [ [ d d3dat
tcOCIsjtedMmisd ¢ d, fMHj Z0dzd CORBA 9 jHENM(C
W tc Ofmis to z Snddlendats ¢ ts

I Mdzso 52 Isjmrdsdzccdd CORBA WwWodzw e Isipw

A | Dterfage Definition Language W L © € | ftsLotdzweE h g
MmMOls! o My omyg 4 ClIsr FHOdz] dzdzsc s oL Od di3ts
IDL-sBi Wodzj dzgd?2 d&O CtdeStcjlsder j wiL '™ Cd fte

A O FOBjec{ Request BrokertsB i j S Is dzOw o306 d filste O 0
s hQw ff jtcjHOo Oy LOftetsh sIs Cdzdj dzlstso

Aa j to 9 (Cmmon Object Service€ORBA;

t OMY o HJ dzj dedzOV MmdMisd BO, dMYfsd L 28
9 0dz0 dO ftoed d3d del ded J CBdeS toj sdzr = G J to
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s Odzn Otclsso, Milkjor o fucksCsdss d WL
ud mMed, 1ilsts jHJdMmI€asjsdede@w IldsjBrj datyf dridf O,
sl dMysd LseOddY §w0Skduj MSd s
WS ydsddteso Oded fscttOBBREcE B j M
B' & Of ffoustOdstetsizdzdz’ 7 f &zOIs ¥ 5t BO A

bR dlsjClskicO S dj s MmO

lted dMmYtsd' Lo Oded d IsjfhddbElagtsg@ df taCjOR
zv jls Mtset?2 dzOBtstc tOBBISOs hdrn o Mmjild
Hicze Htokddze € € jdifztcm ddzd B j M jyde O
CEdets LOHOY. ltd {Isdz tslsHj dzt dz" d3d d
Bsecbkls wodzwiss mMw C s sdzj dzlsrj BHAE fjls i jCGs oCc
fpr MdMmisj & (bdfO MjttedmMO ~tOdzj ded™

BJLBYfOmMdesmisd) , HicO2 9 J tef tcOB BIsT h st
BsHEzdzd (ttOBtslsr M § ZOdzZOdRRd §tsd3j " j dad 2 ,
1T fsdz L ts9 Olsj dzj 2 d Ht. ), &Gy s@gY J

sBiMfJuyuydoOshdj tltsBteOy jdzadjy Mismlstsw dac
Btsy desfls! EZ§ftcOo dzj dadw d dzd .

[ OdzgdzOW Isjrdesdzsecdw B M juyudeOjls yJ
Mmisd o3 20 GCdzd j dzlsm<C dJ (ftsdz L so Olsj dz¢ !
(HtcO2 9 jtor GBtstolzH o Odzdffo)0.j Isu jzrH ARk telztzfz
CsoClk d@sHEZdz] 2.

1l ZOGBH OteW dmyf sdz' L s9 Oded & MlsOdzH Otels
B YHE MtseBts? oMmMjima BBHEZAEZ]2 Mdmisj g3 Mis
Mo dzw j Ismw o tsL B3 detsis! tOMh dqtoj dedw
dr MtsBMmilse jdzdz" = BB HEZ dageded Is jtag GdrdjL & 8 1] &
mMsd Mdmisj 3 ddzd YosHHJty Sk dtseotsets My
ded W .

U jrmdedzcsedwY CORBA ftsLetsdwjls o jMmisd
e Bsdz3 WL ' GC] fosctcOBBJteso Odzedw ( C+ +,
Bzt BOOQKfMisse tcOdRBdzkz ® NicoSdét Wisdowalg iz Intél,

Linux, Sun Microsystems SolaiiSPARG . [ Hd&ZOSC B dMmif sdz! L &
CO fctcOBBJietso Odzgdy Java fsLoasdvwjls
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dqdizzh imsets f jtoj desimd d3smisd f tcs6 tc O dQ3zdzdzets 6
HstcOBtsSIsCd, des HOY )] d BJjL Jets fjtj Cts

JUudz o90ydz B3 BB dzssd3 Wodzw J sfypw o 5
Hteczedr wL'™ Cte (dzOff ted d3j tc, C++) H dzw
10fteddzj to, 1 Ists sy jls f sdzOHBSBdIS! MW H d
ydWwtctseo &3 flssCtsor &3 adHjts dqdzd Hdzv 6]
o Odzd v , He @ Asde jiste s fcsmisOo dzv j Isw - Istsdz!
dqdzls j oW j 2 MO.

l Mmdzzyo dmitd LseOddw wLrCO Jav
BtssydSk HMisikzf 2O MilsOdzH Otcls dzOV Isj n dzts d
dzr i3d Mmjteo j eOd3d B Java DataBdsdzCshnedijty C [ @ -
dztso dz dzd YO8 eRdd IsJOBLC wodzwe Isfqw JDBC
mMse d djssHB, ¢ Colsster @3 tsBtcOh O] Isf
JDBGH tc©2 9 j to' Colstster | IbtcOdzsmdzdtelze Is 1 &
CodzC toj Isdets?2 w LT . RMfsdzr L v HOdzdzlz® |
MdMmlsj Bz, dzj L Oo d ifigizy  frisjlste od)jMdfCs dz’ 1L zd),
dets, ddzjls! oL @Iy desMmis! o' BstcO® Mmjteo j to
LOCOLYdS O o Mo jlsmMiseadd M Mtse j dzdets

[ d&zv " tcOdzj dzgdv dzOMmlstetsj & B j CIssa, ¢
fesyd? ddah stedOydd o 11  BsedpszY ) ¢ dp «
dzz¥ dwsHjdz2, ftoed Clststots? HOdzdz j B j
9 tlsHjdz dets?2 IsOBdzdyj, MmMBHjtey O j2 dzOE
MfdmMekz Mots2fMmlse 1 Isdms ®BI jCIlstso. uvOGCts2
B Mt | MtsanteOdzgj dzdj, T dmMEHEgB pzBstcq i
WBtedsOydtsdedzr = MdMmisy B3O~ .

sdMisj &3 BJLBYOMdzsMisd %4 ddid*ls Mot
tesdz" , LHjM! dzgjls tsMistets? dzj sBrBHJ BsMIs
Zdtsdtse LOfdmMj2 (Sdzdyjmsets eBMdzzy d
sB" Yydzs O& ] Mbkzh j Mise j dzdaetsts W3] figs S dzr o tht
hdtejdzedd mdMmlsj d3 Bsy s oL dad € dzlzls+ dz
dzsor n Isdftse Bl jCIstte, Yylsts yomlsts { teo
Ir, Yls 5, 9 Moty yjtey H! , L OlstelzH dzV J Is
MdMmlsj 3" . 1 COyimbej o sy dgsy O QELS ts
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ntcOdzj dzdj] dzOMbstesj & eI jCIstsa MmdMmisj d3
XML.

RMfsdz Levw Hdzv f(ofistetsjdedw MmdMmlsj d3r
teJh jdedw MIsOdzH Otclsdzr = MdMmilsj dBdzr = L OH Oy
HOlsde” &3 Mjteo dMOBd CORBA. wjtadmr C
CO, EkMmMksOdzso dzj dzgdwVv tilsdesh jdzd?2 dj QY HE B
wodzd 2, Ff cOQo dzj dedw IstceOdzt OSydvwdsd d B
OmMdder etsdedetsects ko jHBRAdZ] ddy 5 Isja ddzd
JHdddi3d dL MOdr = twWOMftetsMisteOdz] dzdzr = M4
B' Is@E¥ent Service ddzd dHEHM 2 jJ Bz d&&O Mdj dziz
tcOLodisdjd3 d wBEBNM | dod § dyotificgtieneSgririck v © j H t
Clsd Mjtoadmr fYLotsdwels kddoe jtthmOdz dz
tcOMY o HJ dzj dedzts?2 M Mmisj d3" s ftetsdmatsHW
B J L {l©dn.dzts

lted YsoMmistesjddd MdMmisj 3" B L Y OfMdat
Isjrdesdzse@ d?2 dzgj sBrtsHddits tsMtsB sy o dad dzO dz
cts Ctdifdzj CMO. [ dzv tjh jdadw 1 Ists2 L OHCC
1 j L sy OfipdemriylSérvide. Clsts tyj dz My dr 2
cay Jjet MmMsmistsdls ftsylsd dL 300 MO
fed oMmj?2 Jjet MmMdzsydshmisd d dgdsesydmdj
sdz §OSsdud Méd dad "odHj dzg" -odgy HHIGRGd
Mlsedw or fsdzdgv 8 spw OoalstsdiBOIsdyj S d, 9
CuilzBMsO BjLGY OMdsmsd.

Rdzlsjtetsf j tcOB j dz' detsfyls BtotsC j oo
MOdzt dz" d3 [ J % B te 5§ j tc dBemBral lintketORB Crstoze d3  (
MsCtOh j dzdzs G OP) Iz dzd oG PO d¥ edetzvdg, Is fifws i €
LOadMmdls s ¢ tsdze o gl & tc gt dpdy@jjlsH " B 7 IS
slssBtcOY jdz 9 dzt B2 s tetfosahmH jstsdia @ MM |
sz Odzt dz' § sy dety dafodzd © ts Is-tisHstis@ e jOdgd) zd
GIOPo f totslstsAPsdRf TcGR j dzj des €L ORB AU RMBO O §
BtetsC j tcdzsc s 1 tc s iatsrAets da@rORBY Prgocah et (s € 6 O -
h jdgdets |1 OP) . 1 0OLdz0yjdzd] ftocdstBsddo
Yylstse f SHH ey Ols! mMjlsd Btets§ jtetse o to
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g6 dzOMdzs Gl OPQtcd didiz jselg ada® w BtotsC J to
COjIsmw dzj dL o jCfiddsdistdcY .2 1diterpEsHOREZ 18 15 dzl to | Lk
BtotsC JtocfBHHGgEYCd GI OP/ 11 OP, d tftcjH
J sRwzy Mt c dzOdNSsdrroggdatzd's B tetsC j O o- § tsdi3ff
1L Ists Mmikh j fiffoovk oOddef j& s dytf g jdelzls s, M SMtsE
zOIls! d ftoedded ©3gOIs! Mstseh jdedw 11 OP.

g Jydw d S @pdme CEzs yo4ils:

1) s toj HJ dzj ded | [HBO dgdgCeinmon {f tc j H
Data RepresentatiorlCDR) , W o dzw 8 hnjzd tg fifpis,0 2 5 € tsC
dzd C Oydtsdzedz” dgd dzls OC Md Mtsdz, BlstsBtcOy O h d d
HOdzdz" = | OMGo W stedg@lisj H OYd d3j Q dedz' Blots:
tc © d3d d B ) s @Esg dfzOdgd ) |

2) WstcdzOls f jtejHOOOjdi3r =@ dBiYHE OG,
Chlstste’ joo j Hj dz H dzw f O ptisk S d zml
dzts o dzj dzd Wd3d Missf sdztsy § ded v t6J Odte @oydfJ? dzofse
Is tc O dzfn § s tefiptsly Hi3ffdzy ded W d3d ;

3) 6ftjHjdjddj B¢ tcOdagjusgjdadR? dste QudiE
GIOP.

ltoslssCtsdz |1 OP, Ctsbtter 2 @ d&sGlals myd
sftcj Hp tRY Szdzd Isj dzt dets, C OC OcG j dzlsr BIsCte
d dmftsd L z¢§ ptoyfdhO finsdye " j dzd53 OBl GBREOC sz
Istce Odzintf tstcls dzts § Msd Hddzj ded J HO§f Of
tcOL dzd ydzr = totsdzd d MY ts.de'dss o Qdizfvj ddist®] H{d b
oJl@dzd § dels BOL Iz ] Isf thfs jamQfjdisl dze{epv pfE e dz"
i ed joud dzd B3O J Is BUNO VOB ds. afjlstpe] jldgs ydgils  § sMr -
zOI!' Bl jCIlsdz » LB SIE . d st d'dddag alglg '
Bdzts ¢ syd Mdzj dedz” d3d € @z fszls @gsd H azv ts i dzi a3 dzS
Mdd3r 7 U@L aasQudzr &3 BI j S IsOd3 o  wfdtefj H J &
mMjtco j o] . I s B¢ O jf ksfipy zO0BHd dzPwtwdz ¢
o sdz! dzgd3 s5QOezd d o Mty HJdzj dad d .

I f4tejnOps@pdjadzd W~ HBY§ EMEOJIshw f t
HSC B QQDeEdw h@R- dfsldsj CIskzter ) , &gk G f40 b g
B 2lsftcOoadilsj dzj &3 MtssB " j dad WH 5 dysjdddz ydousds e
dzd s tsilst f stew HisC figgbpywdz' Bl te@visd3. v MisOdzts o
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9 OdadzOy j dzd 2 B OL ts &hak octstdsidst ounsigrizd shdrt,

long, unsigned londjoat, double, boolegrenun) s ctcOdzd yj 4 M
dz" = Hd&v dafffls @dzteny &) dzts CCEmfylsddod@pdkds oz -
IDL (struct, union, array, sequence, sting dzj ZOC dzOH T 9 OF
fsdzdzd Isj dz' dzf = IstcjBtso Oded?2 o' tcOolde-0 Odzd
stste | EMlsOdzseo dzj dz@ Hdzw BOLBOTr n Isdftse

[BLESE OtidljSlsktsr CORBA

[ BBBBN j dzdzOw Otendlsj SlkztcO f sMmis@j dzd"
i tc s MAbct Request BrokerORB) tOL tcOB SIs Odz® H dzw
sj eteOydd MOd3r = wWOL destsBtcOL dz'r » BBI J¢C
CORBA EfmMsOdzOo dzdo Ojls fHfteddeydfr ML HO
ftiosmtse, Clstster j d HSfEMCOs Il ISOCE® o0
s€dzdjdsO ¢ Mmjteeo jtelz. sdzdjdzls 1 Ists ff tedc
fesdzdgv 6 M j | B JjtOydys &OH Bi-j EBIEsSGSHOJ
HOdzdz" §J, Ctlstster | dz20 MOBsdB HJjdzi o7 § ts0
Mo jdz 9" fsdzdzedIls: oMy HJ2Mlsadw, dzj sBA
LOYf9¥ OL Odzdzsects tsBi j SISO, f§ssHEBIBOCj |
LOftesMmMO d fjtej HOYJ H Odzdz" =, sls dzts fpw h
ftoj HSMIsOoa dzw j &3 2 Cdzd j dzlskz, OB Misdzs Isdzats
tcj OdzdL Oydd Bl jCIsO, wLrMCO ffttsctcOdzdzd
ddazdoCHZfets Htotzedrms OMf jSClstse, dzd o dzd w
Isj W j2MO HdzW HOMEsets tsBl jEI50O.

lted tSftjHjdzjddd Ctdftc]lsds?2 Otndls
LOftcsmMse otoMm] dzj sBWL Olsj dz dats HEsdzy J
i tsdzj dals, dzs COYHOW toj Odzd Loy W< Olds)de it
s jtcOyd?2:

T JfitOydd, Coltsterj BHJAOStSO" HA
O.

T [fdwoydd, mfjydwdyde § Hdz¥ € 5l

T {fiwoydd, Mmfjydwdydsy § Hdz¥ BlsH]
Bl jCIlstso .
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{ OL dzd ydz' § to] Cakzdiz@ajizflsl (ORBH J 63 d o Ols
ofr tjOdzdLOyd?2, O tOLddydy j OHOfIsj tc
tcOL dzd ydzr | dzOBtster MjteodMmse HdAzW € dzd j o
[BIl JCIsdzr » LOftesmMtse B iMfjydoeoOjls tMhd
dzv yd?2 Bi jSIOBd d o fdzdgj dgdwv L Off tots
ftoj] H@AZQO flAdshw Hdzwvw Y tSHHjyCd tOL dzd ydzg -
sBl jClstse, flilssdkz MkkzClskztc® WwWHKCO dzj
HOJjIsfqw dzOB BBt ddelsj oW j 2 Mder =« WEdS yd?2,
9 Ols! 9 COYHB2 -@,j §dzdsL Gy difOdPRPBP BZOMS d te
i Y HEZ tOLagdoddd td@fydw dizd 1 tetsC jJtetse [ BI G

gdMmlsj 30 Bl j CIsso sBjMfjudeaOjls &€
sdzd j dzls M tsmMse jdz L Of tetsmdIs-4 Isdzg] Uy ls|tistsr, 2
sBdMfJudeoOjls BsHddz ddzd BGdzjJ Mjwoadms
mdls! .

[ sMiskzf dats hgjchifldsojts diflf smsBtse toj Odzd L
ORBse. [ Odzjj BEkzHEI ftede jHjdzr ftodd3j tor
dqdsd Is* o9o9dHbk, Yt Ctdftjlsd 2 ORB o)
Mésd Sddi3d MY smse Od3d .

f ORB, o9oCdz¢ yojadsr 2 o CdzdjdelsmStsj d
[ Mdzd ddi3d SEMT JPtsE3gd - Odzd L 3 € sd3d3lz dzd ¢ Oyd
OdzdL Oyd® oORBIJH,| dzOBBEKO {SHYftctsE O
sO¢ d Mt Mbsttsdy tj OdzdL Oydd B j ClIsC
Zzdtetso Ols' Mw o wWOBBIsE Mt Mtej H Mider Odzd ¢
Process Communidan - IPC).

1 ORB, or" ftsdzdzj dzdzr 2 o odHj] MmMijteo jts
YJj delstcOdzd L so Odzgdetse s MBtstc® d 4§ teOo dzj dzd
ORB dtsy jIs Brilsy tjOdzdLtsoeOdz 9 o©dH] sl
HjdMmlsoalze hdj ftoddztsyj dedW I fis@xlzd asdydeg B+
Misodgtelgc 3O dz! dzr = i3y -~ OdzedL dkse | PC.

f ORB ¢C€0O¢ yOfmls: Mmdmlsj di3" .  dzv  f so
hdlst HOdzdz" = d HBMIsdy jdedw dzzyh j2 (ot
B'Is! tjOdzdLtsoOdz € 0OC yOfmls! i jttOydtsd
zO0 tsBi JCIs dBseclkzls Brils: MHJj dzedg, i gy
how otejdgy, dgtSBratSHJBS] HAEZY tBtOBEISC
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LOYydd-O0ORBS yOfmkd fjtOydsddzs? mdmlsj
dz" j odHr BBflkddidL Oydd, kOSd) ¢0O0C dL B
tctso OdzgdWw HOdzdzr =, JMmdzd Cdzd j dzls dy jinj tco |
O d dzj .

1 ORB, GhdseOddz 2 dzO BdB A=l j ¢ OR
BOJIs dzj Btsdzt h 152 sBl jd&3 d daj Istej Bz j L
MtejHMise, Its tsdz By jls BriIs! or f sdzdzj dz
LOddzzh € dzO MOt Hjdzj BEHEIS Wo dzvWlIs!
L Istfds j Hf sdzZOcOjIsqw, ybts dd&jw HMsEE
dzj twOLtelzh dls {Isd HOdzdz j .

td OdzdL Oydw B) j¢O tBiMfjudeOjls
LOHO9 OW HOdedzr j] HdzW CBBdeStoj sdzsets 1 CL
f sdzdzj dzgdV¥ d3j ssHtse tsBi j € lgf@ntf sy figldsty Oulsj O
¢cdj BBi jSkr ddzd omMitsdscOljd d' | §ifs
Yydesdzdtetso Odedw Bl jCIstsa. | dzj Ctslstster R
&ZOH Bl jJEIkd odzj ydls ded $dJ §tsBtSYds |
stsdzS tejIsdz" 2 ORB ditsy jls fsHH] Glsdeb Plstcj b
OdzdL Oyd?: SlsH j dzi dzr j§ N tco j to'-, B
sted j dzsdtetso Odzdz” § MdMmisj &3 k4§ tcOo dzj dzd W
hios dMfsd LsoOdedWw HBY sdzdedIlsj dz' dz" = ¢ H
Med dwydes fSHHjYy o Ols! dzsBlzE t6j Odzd L

dbHO Is] tc ®BSE Usyswe?2 §kls! Hdw B MY,
MO Ctdgftcjlsdes?2 toj OdzdL Oydj?2 BiI jCIsO.
Metsdz ¢ts OHOf Isjtese B jCIlstsa, GCOYHT 2
C BI JCOdR tsftejHjdj dedztse s 9 dHO. HJ t6:
ORBsd3 ftsmMtcj HMlsoBizj OlsBH Is Y@ sts 0 € dzt YO
d ddzsjteftcjlsOyds MM dzs¢ dzO sBi jCIsT
OCIsde Oydds tcj OdzdL Oyd?2 tsBi jJGClIstse, O Is
tj OdkzdL Oyd?2 d ktBteOyjddj B jSIlsdr 7
BOyYydqvw, CtlststcOv dzQr SHaOEgvdzdd CdsdspHj tsd3 Bd
otsdz dets L d3j dzgj 2O o dzs Bts?2 Bsdzj dzls o toj ck
fijydeOj 3" »n tj GAzdL PRAEPRts ,OR®Bj sMiststctsy
MH ] ZOdzgdets] ots otcj 3 OBl dBsyjls o
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ddeW¥ stedsOyd d, ZOR tsSHWh j2fdw do fEHGdBCHSE ok
Bsy dzr @3 HOdz! dgj 2" jJ WE® ydesddtetse Odzd j

[ dzw CtsdeS toj sdetsets tSlstsBtcOy j dad W d,
OHOf Isjtc® BBI jJCIstso tsfftcjH]jdv,jlsw Mo ts?2
Gts tsB) JCISO. Clssls dqdzlsjteW j2m o ©BNMNJ d3
tcOlsdz" » 98’ Lldeds dzj sBrtsHdBsMIsd ORB o' L
YyJ HEtWG" .

vOCYd HEBMIskEY jdz ddalsj oW j 2 HdzW HJ da
fOshdrs LOftsMtse. 1 1 lstsdy Mdzzyoj tj Odz
M LOHOdzdz" &3 ddzlsjteW j2Msdz I 5 OdzOdzse d d
o' Ltsotso .

) SHEWORE @ HJBZOBJ Y] M2 GlttOBBISS d
o Qls: mMw CO¢C M foish! e dJdsjteW j2MO HJd
Bsh 1 8 f teis@g dzliztcj €, COYH'™ 2 dgjIssH HOJIs
IsQOls .

sdzd j dzs L OO do Ojls Mmjtwoadmr ddadydc
-1 Ists Mtse s § K jRENjpd), fsdmatsHwh jj
4 LOfmMd Mow L OdzO ddgW stedzOydw , sl
Cbtstcses LOfteOh doOjIsmw fmjteadfm, dazlzdzw
cORR) Stetso o7 Ltsoa® d dgj SBWLOIsjdzt dgg 2 Gt
Il Iss sfd@@dzsy P dzsdz, Ctlstster 2 By jls BT s
dsj CtdduyjMmMbsets ©WOL. AtdR3O LOfwsmO |
CosdzCtejlsdesets WL ' CO ftosEteORBItetso Oded W .
flesMO wodw jlsmw dhmitsd Lo Odd™ R dzlsj te!
Cslstster 2 ff s @lsidzy |j BOf thtsfy, HBB O dIls! Otcg
L Off totsfh. 1 8H LdOyjddjd3 f§sded dzOj Ismpw H
1dOyYyjdzedj Stbtstetsj ftejHjdvwjls tsBi jCIs,
Movw L Odedes?2 M CwdeStejlsdzer &3 + €L j B dzw tets B
9" LT 90j s o stfstsdzdejsdgdsp 2 h jets MjteoadmO.
LOftesMO Cdzdj dzlslz otsLoateOh Oj sy o] L kdz
Mz yO, ] dzj destcd3Odz! desec s L Qo jtoh jdzdw L Of
Cdzs yddzedg. RMEdzt yjdzdy By dls MsH | 6y Ols
My dudwdud M dsj IsHddfPO rJOmgorey ey J dad ? .
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1 OtcOd3j ste m OteOSIsjtedLizjlsmMw toj yddisd
tdxdds sftejHjdzvjl, Htsdzy dgts dzd  jtej H O
Cdzd § dels © Gn) fnj 885§ Wiz o jotdO drdzdh dzd j tsiastizd |
dzj dzdimod). (

[ Mdzd Jj Mis! o tsL o tc GBSO jogliss]  ta Qlip@npd Ceiscftgid, ©
f OtcOd3j Iste Isdf O out .

RMC dz¢ yJ dzd 4 ModHjlsjdz Msealzjls B Istsc
Emy jhdzes o' f sdzdz] dzO. RMCdz¥ Yy dzedd By Jls
dgdeW stcdzOyde, M jydWdydzszr Hdzw CtsdeCte] Is

stsdzls j S Mls LOftesMO tsB ff igfizizdibg @zj Hzts § | |
ygqWw dydets?2 Hdzw s jteOydd dJdaW stedsOydd, ¢
fodzdzj dzdj L Of tetsMO.

] OtcOd3j Ister L Oftotsmise tsftcj HJ dzw 8 Isfyqw
Gkzls Brils! onBH j, or"atHdZ J d orn tSHz
SOC twjLizdz O L Of o BEFOUS dadigL, o €L
dq d¢Brj ornotHdy j fOLOdjlster . 1 Mmdzlzyc
LdzOyjdedy ofMmjr o' atHdzr » fOtcOd3] stetse dz

Rdzlsj tewijl@th) s dmOdedj ddetsy J Mlsa © o tsL &
stster J] SCdzdjdals dBtsy jls of f sdzdgv Is! gz®H B
qdzlsj W j 2k, JMhMdzd Bz BBy s B I8! BECOL
COYHBEtS YBlsjdydoOod dsets L OftetsmO, s d
IsjteWj2MO EZHtsodzj sosteWe s Issdzr ¢t sBI j ¢

Rdzls j oW j 2Gn WORBY j Isfqw Wk dzC yd v ds, or LT
Mlseo jdedats k2 1 o'k jtc®Of g & Isdiz dH j dals d Yy dzr
so, doj LOoadmMwhddz tsls CtsdeCtoj sdetse s 5B
sO¢ CO¢C BBBd hddnlseats Hj2Msad?2 M GBI |
OHOfIsjtese tBiI jCIstse, MmMkh jMmsoakzjls oMmjac
Isster § dBtse kzlskzdg 'dds! daDHY £ O3 HT &3 BBI jCIsts
Bsclzls o9r LT 90Oy Mw COC Cdzdj dzstsdz, IsO¢

Clstsls ddzsjteW j2Mm HsfEMEOjls HJAdOKB]Y
sBl jCIsk od3iMlsts o' Lo fHtesyjHEZtr , H
lted HddzOBd yd ME sd3 MmsalsH Gidsdizh J LD fizt€ 5m GD IsQ
WstcdzgOyds . 1 jBratHd®BEzE orf f sdzdzgj dad W s
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BOYdY s lsdfOn §OOdkjlstess &y jls B Is!
dzdh 0 sfdMOdzd?2 Bl jCIstsa .

[ dzv  tsBidzj SEdkp dz2lsJtetso Odader 7 WL Cts9
LOHOj MY (ltckOdidsisdfzh €Y jdifds SH @'
LOG &k Cd, ddjshjesmy bk Cddjdso. ¢l
HOYk LOftetsmMO dd tsBr ydes sflsdddL dqtotso Odz
dzd j &5 S ts dzC to jOs datsiepdzdO RB fyls 2 f dzts -0 s dejsj Lt
dzdr sy jls B Is! tOL dzd Qalakzjj dzdh jzlz s &g diArd)] jj
J Clsteidisd § dzlsdtetso Odzdz § WL ' Cd (tetsetcOdzds3d te
Smalltalk kOSscets ddzlsjteVW j2MO dzj IstejB

[BLtste ftosltsStsdzO GI OP

g JydqWdsoydqry ol sdazO Gl OP mMtmist
Istso :

T {fwinjdjddj [Bhject 1 fanm@mOs dzj
Data Representation CDR). CDR-1{1 Ists M s GCBHJtoso
HOdzdz" », BtjHjdzjdedzr = ©® | DL 9 dzdL ¢ Sl
GisHdztsy HdzW fjtejHOUd dm 5 dgj«n ddm
Odd .

T Atted3Ols Mtstseh jdedWw feslstsCtsdzO GI O
&ZzO Gl OP ®©8 IshifjdgOkdsy H jdzd] Bl jJEIO, tsls
sO¢CY] ftMmisj2hjj EftcOodzjdzdj ¢ OdzOdzts 3

1 lTwjHYBdksyjddYy 8 LtOdhi stelsj . g {
mMr eOjIs tsBhdj HtojHtSdzsy j ddWw, Clstster §
dzs BsSets Mjlsjotset IstcOdni =Bls das 6 tf iy disti | 1
9 Odz Hdzv BBA] A0 MssBh jddWv i ftoslstsC ¢
sehdj feddydyfr E§fteOodzj ddv MmMtsjHddzj ded

g jydwdeoydw || OP HBBOadw jls € MY ]
mMdzj Hize h d2 f 2dzC Is:

T vtOdmf stels Hdzw Msseh jdzd?2 f totslstsCt

g Jydwdqsoydw Isl, OFF O ] iz 't=oBAgjOL sd3 O«
EMmlsOdzse d Is MejHddzj dzgdd 58 feslsss sk
fjtejHOYd M jdd?2 {ftosktsCtsdzO Gl OP.
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l toslstsCtsdz |1 OP dzgj wWodzw jlspw MOdBsMmls
LiIss MfJjydodzdL Jietseo Odzdzts] SlstsBteOy J dzd
f stesths fdzsw TCP/ | P. gff jydwdeoydw GI
Wdydz" = Hdzw | 1 OP) My jl ttOmMmdzOlstcd o9 Ols
BB dzgls, woeodwehd2fmw BOLBSo"™ &3 Hdzvw B MY J
2O dzso' | bwwOdmf stelsdy | fteslstsS sdzr .

10 dmédzs yjdzedj a3 tej HE BB fzEgase | WY

CdzOmMMOBBd tSHdsets d Ibtets 3§ wL ' SO {te
~nOdzdL &3 CSsHJosoa OdzdY o' LS9 O dBjISBHO o
B OXdptestreamz Cdzd j dzs© d HjSCBHJse Oded W 4
Msd k Mjtees jte®O. 1 dzv + Ists2w jusj dfds Mipff2j 1 ofte
stsCtsdz sBd3j 20 gy HEZ 1 tesC j(GeOaintef B j € I
Orb Protocol- GIOP). sttsdzj Itsets, tftejHjdgjdz {1
sBh jdzd?2 fJoslsStsdzO GI OP o jtn IstOd
wodzwe h jetshmw hdtsodzr d©s adHBAR oL O &3BH J
LIstsls ftoslstsCsdz fsdzzyddz dzOL 9 Odedj 1 tetsls
[Bl JCIsdz" = L Of tc @rtpmet Inter-Orb Rrotecol n 16OP).
l cslssSCtsdz |1 OP HBdjdz fSHHj Yy do Ols! mw
L Of esftse dzj L Qo did dzss tsls tstse j dedetsMls j
GUzOo dz" a3 Istcj Btso Oded j d3 Hdzv tsBJ MY J d ded W
otsdz! dzf FOBORBozr twWOLder = d Mmtse jteh j dadat
o sHjiddg] 2 .

l esktsSCsdzr GIOP d |1 OP HsfbkmS Osls
dzd ydzr cz3dOdg@RBdzj L O d d d3ts sls ff dzOIls W ts tc d3,
dew s sfmpw, fjwOydtsdsdzs = MdMmilsj d3z, TH BE¢
oLOdA@sH]2Mised) d-d¥ % s e QEBHETHBHC IsmdzsO fn §
stsbtcd wWOLWCOBESISS ] L1Isdrn ol sdss {f tc
dzd :

l tsls € tsdz GI OP d I I OP t©OLt®OBOIs" 9
hdJietsCts twOMftosmMisteOdsj dzdetse s d G dBS 5@t
(TCP/ 1 P) d LOHOjIs d3ddzd d3dzd3 H s tsdzdzd Is .
B HAEZY (PEEBOEHRY GIYHEZ 64 d d" i3d O
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l slddi3s fetsydnrm IStojBtso Odzd?2, HteslstsCt
dzts ff totsmisr 3. (6 ftesMistslsO HsfkzMEOJIs
BsHj2MsoadwY s 1 sz ftoslssCtsdze f cOCIs

ltotslstsCtsdz Gl OP/ 11 OP Htsdizy jsds Hfj HA iz td:
ORBO®RBI, IOORd, OBBI jHddzj dzdzr &sd o fj Is
oL 3 dets, h dtey .

tdOdzdL Oydw HHHjteyCd Htoslsl sdzss |
9 Ols! dBdded ZOdz! dzr = L OltcOIs € OC o { dzOdz]
sO¢C o § d&zOdzj tOMf tcsfdsac.Odzj dzgdv GEtslstsor a

J sts otejdy COC || OP dL dzOyOdz' dets t
TCP/ I P, Mmteh jddv, C(sbttr d3d fttsdmats
Gl OP My jydoOdz dets tcOL tcOBSISOdz" HdzW toj O
CtsdzO, Cwlstste’ 2 BOLdtokzjlsMmw dz0 EMlsOdatse
s sfigs o d dzj dzd .

g jydqwdeoydw Gl OP Hjd&ZOjls d3d dzd &30
OQtendlsj Clskztcj OcGjdzlstsea, Cwlststcr j fSHHJ G
Bz foskksCsdiz., w4fjyd¥decoydw Gl OP My«
dzj dL o jMlsdes?2 Otwrndlsj Sskztets? .

] SHAtSH CtodeS 8@ sChetstsis | PRPy J e € d § f tots
CsdzO GI OP/ 11 OP dzj ®ftejH]jdzjdz 1 Of tod o
COuydmlse ] odkzlstej dzdzj 65 JtetslssC sdzO, dmhi
dzj cts BB A dzO, dMf sdzr L v H WO EedRF(EO ¢
Hsf sdzdzdIsj dz! dzr | Mtej HiMise O &sd3ldstz dzbf & O ny ok
BIYHE 1 Isdd3d Heobkdzw CtO2 datsmlsw-Ggd.lstsl )
Yylstser MmMkh jmlsotseo Odzts dzj ylsts M smsB dzts |
hjddw s ftesktsSCsdziz 11 OP.

l tcslstsCtsdz Gl OP ftoj HdzZOL d&zOYyOj Isfqw  H dz
htsegts Ctsdzdyj Mlseo O bisd@EaN Slclsdz’ R Istf s b 5 &
HEze hd) jHftsdsyjddy tB tMmtse j ddetsmis d

steOdzyf stols tsted j delsdtelzj Ismw  dzO [k Mmis Odzt
Hize hdd3 tsB 3] desdz JdeW sted3Oydd o twWOdE On
fsdz LEzjlsmw Hdzw tSftcjHjdzj ddYy fttOs ddz dz

stcOdzMf BebtsCtsdz Hisdzy jdz cOtcOdzsdJetso O
HOdzdzr = BO2Is & Istsd3 fsWHSC )], o (st
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stcOdemtf stols sy jIs teOMMd3OIsted o Ols! Mw ¢
Isj dz! dz@ =~ BeteOded yJ dzed2 dz2O wWOL d3gj 6", W te(
tcOL dzj otso  sMmr dzts ¢ .

U tc OdzMm i st lsts BRj tndey judd © Ols ¢ Mde dzOdzd L Oy
dJHddzj dzgdw. [ Mmdzd BHdd dqL EyOmbsddSse t
tcOBtslslz, ftosdLth jdz M2 o 6fjtOydsdzd
Hsdzy Jdz BMIs! ko jHBMRIZ] dz 5B 1 Isd.

sjteojtc dzai ddzdyddtelzjls EkmlsOdztsazdz] dzd .
dz2v jIs daj Stslstster j HJj2Mlsoadw s fsHESISES
JdzZsse. sdzdj dzls L dzOjls 3 Mists sdztsy § dzd J
MojHddzj dzgd ] 65 EZ2COLOddzsdzsz OHtcj MEz. wj
Zded C Odz! detsj] Hdzw COYHBGEt € dzd j dilg O ddstf to d
o' n LOftwsMmtsea), O By jl d daj ftoddzvlIs!
e MztemMtse . [ Mdzd MsjHddzi dzdd EMlsOdztse dzj
ftoesdMmMrtsHdls! HobkfMmMiststotsdadad 2 B d3j dz d daW ts
tesdzr ddiddls oL sy desMmis! o HsEp Oisoz! d
i Hddzj dzd § .

l sofmj dzagj BWLOIlsjdzt des CtsdeS toj Isdzr 2 |
dzdL s 9 Ols! oMmd YJtejydmdzj dedz" § Istcj B 58
Bsy detsmls! HdzwW 1 Bzdzdtetseo Odzedv s d O dadats 2

utsjHddzj dz2dj HOoEZdzOf tcOo dzj dedetsj] o fd3r
dzv o dzvv j sfw Mmddi3dzd sted ydz' @3 o f dzOdzj BB d3
sBh j ®BquestL ocat eRequest d Cancel Reqgu
ssdzy ¢85 Cdzd j dzlsReRly, La s e Rdzgdly d -Cl ose
stsdz' €ts Mjteo jtetsds,. wtstsBh jdzdj Error Mes
Bd sipds dzOdzd. v jtojL MjHddsj dzgdj HdzW 5B«
Codzsd3 Gl OP d&tsekzls f sMmr dzOIs' mMw Istsdzr € s

SOYHB] MmMstseh jdzdd YO Request HIBC
a3 to, Colstster 2 dHjdzesdWduydtelkzils L Of tets
d Hddzj ded W . Clstsls BtzOdi3fctly dagf C H{dflas j 5 toj Isd
tesdz, dets BBdz fLodw jls Cdzdj dzlskz EMmls Odzt
s d ftedh jHh dd3 tlse jlsdzyr &5 Mistseh j dad § C
dzj MSCsdz? Cdr LOftesmMse. | jdgj eOydw 1 Isdna
mMw dz0 C dzd j dzls ©O.
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et jHddz] dzd jIs 'd3tsdeAsts B OC tor Ists 8  t Od3S (
Bts tOLtstca Ols' mMw., 10O0Ct"Isdj MtsjHddzj dedw
totsdzr Mjtco jtcO® fYtsMmtcjHMlsotsdy f tsmr dz€ d Mt
Czd jdestsds fsMejHMmlsosd BT Yydetsets L OF ter
dzr 2 WBsd3j dzls otcj 3 detf. L Oy s p® fipts g d dzj
dzj slstcOB SIsOdzdzr j] L Oftetsr, Iss fmjtco jtc
ftotsfr ¢ o¢ tsls d3j dzd dzdz’ § . o jtco jto dzj
CloseConnectionj fdzd tsdz dzOyodz tsBtcOBtSISCEZ L Of
fsmiskzy d dzts CendslRéqyestgdazes dz ( MJ teo j o) dzj
9 jJlsdesegts MtstsBh j dad W .

lted ftsdzeyjdedd MmMtstseh jdzedw Cl oseConi
MdzOlstcd o Ols! oM MmMsseh jddw, HAIZY Cslktst
dzj sBtcOBBSIsOdzdz" j . vOCdj MtssBh jdedw € dzd
BB te Tt HBMss® deigfigd teosmMdrted EMils Odztse
d Hddzj dzd W .

Il Mmdzzyo,] jMmdad MmMjtte jto ftoj HisMIsOo dzv j
jdzs sy il M dzOlk! o w©OHRS OF HASCGET
sBi jSClkOd, SflkdidLdiekzw KOCdd GBOL
Hickzce ts2 Miststedstsla j Is Ctdagjj Hidfsts yj Mis! kMmls Odzats
JHddzj dz2dwWw Hdzv COYHBGEB dgsoatsets B jJCIsO
sw toj Ctsdzgj dzHlzjIsfqw dLBj Oy IsOCdrm fmdzkz

cL'" S BfdmMOddw ddzsj teW j 2 Mtso

cL"S sBfdmOdedw ddelsj tew j 2 mse (1 DL) ,
zvjls Isdfr selspEsmiffEidei@ydd d- dd
IsjteWj2fm Mmistsdls dL ddtsy j Miseo © d d&3J dztse
cse. milw d sfdMOddj dz0 | DL B M
ddW stcdsOydj2 t Isdfj tBi j IO, Hdzw tcOB
ORBEz B" dz Htsiskz{ jCdplsd A AssfHRdz" =R dldnjO dzd 2 . ¢
BOYqw By jls Brls! LOdsyjdO OS] o o
sO d MCJjdzj sO Mts Mstsdy Mjtea jtc®, O
~tlcOdzd dzdh j] B dMOded 2-2 ddste B3P tet dzts dztf k& dzO &
9 Ols .
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CLTC BfdmOoddvw HdiOsEY) Dty OB |
fsdBsh! ¥ (st t©j OddL Oydw B jCIsC
& 5 Cddj dZsOk 5 kssd, COCdj 6§jtoydd

fdzj Hizjls or LT 90! . [ tydts lstOdhddtt
dMosHdr 2 StH dzO S 5ot jidesdodzd™L " §j §
{ OL dzd ydz' j| -sHij &gtz Odzdzr j - d dzd

dzj stedj dzZsJtetso Odzdz" j] WL ' Cd ftesetORRB]ELE
C BBl JCIsOd3 tOL dzd ydz' d3-stfig Gastq dg.s o Odztiz” &
Ctso HBfEMCO Iy lstsBtcOy jddf jo sBBIj $ 6
) mdgr mdzls d = wipr Ctse ftosetcOdRzd3d totso O dad W
dzj stod j delsJtetso Odzde" = WL ' S5 HjCStdtoss C
ddw MM d&tsS dO ©ei jSIr BRHjl fwdjLd
| DL Hdzw wLrCO ftosctcORzd3dtetso Oded W H s dzy
toj OdzdL Oy2. ORBL j dzd j H dzw wipreo ftfs
oL dzs yOjls o MmiBW BGYtjHjdjdd] Mfjydwd
o OdzdwV Isdftse HOdMzdz" » d BSHIdmMOdedw (tesyyd
Mlso sdFOORB dets SOC ¥ j o©Cdz# yojls o Mmisw (d
J dzls O ¢ L Oc dzzh € j, tojudstso Olgs MYy Is H day Is
stedj dzZsdtectso Odzde" » WL ' C59, gdzls jteW j 2 F
toj OdzdL Oydd, sfdmMOdzdj OHOfIsjtcse B
ORB-Iz .

[stsBtoOY jdzgdj Hdzw wL M CO OS] tsfty
mMsdw ®BjYyHE o' LBoatdy ) Iss-HEeadd f OIS ts Ci@sc
Mtstetsdz Cdzdj dzels O, OS¢ d M Mlststotsds
JIsfmw MmMddemrtesdzdz" 2 o7 L8, 9o Cthttetdz f &
FftcOQodzjdedj Hted L Oo jteh jdzedd or ff tsdzdzj dzd
Hjdedj HBfBdzdzedlIlsj dz' dgr = MtcjHMlse, HAVW
EftcQodzj dedw d MmMddemtetsdzedL Oydd ¢ dzdj dzls
sBi jJ CIs0O.

vsdftsd3 dzOL " 90 jIsfqw dzgj €2 HtjH]COIs
sHdzdd3 Otcezdzj delstsdz o tsL © tcOM O h j | L dzOyg
dZO/ desy 'S slstster 2 tsftejHj dzj dz dzO dsdatsy j Mls
1 2Oyj dzdV¥ EZHtsodzjlsostews s 1 Istsdiglz- dsiyg-{f &z,
sddzO. vOCdd L dOyd ddw dzOL '™ 9 O Isiw yozj
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[ Bl jCIlsdzgr d@3 sdftsd3 dzOL "™ 8 Oj Isfqpw Isd{,
sBi jCIsT , ZHtso dzjdste tSidef'tt 2 .d j H O dzdzts

JHtojJH]jdzjdgr Mdzjunlze hdj Mmdesoeodzr §j ( BC

1 16 d 32 tOLWBWH J Ld&ZOCBeT" jJ d B,

1 32 d 64 tOLtwWHI J Isd fr MM § dzOo |
mMlsedd M | EEE;

T MmMdRosd d" 2 Isdf o MsbBBYUMiseodd

T dsedud M d2 fidsthis din Lge@apjded 2 dMis d d

1 8 wOLwWH 2 Isdf{, Cslstster 2 ¢ Otc Odz
ded COSC 3 dL d3j dzgj dedW d3 §fted §JtejHOU] 3

T fdtedudmddry bdfr, Mmhsswhdj
dHjdZsd¥W S Olststets o ;

T Mbtesttser 2 Idf, MohMissewmMdd 6fd Rt

tso fjtej Bj dedes? Hazddzr , Hdzd dz® MlstesS d
fosctcOBAE
T df "any", Coltst’'2 &syjls §toddd

o' n d MoMlsOodzr = Isdf tso .

sO0CYy ] dBsekls Brils: sfftcjHJdzj dz@ MtsMls(

1 MbtetkzSkztO, MemMisswh Ovw dL Ol tstew H
dzd 4 ) ;

1T Bl JHddzg dedd, Mmsmsswhij dL HJMC
sdf ©, MoewL Odzdesets M HIME ted d3d dzO Is ts t6 ts d3;

! ftsmdzj Hs9 Olsj dz' detsfls’ |, ColststcOW W
dets?2 Hdzddzg" L dzOyjded?2 wHdzset Isdif ©, H dzd
2O ots otej dgv or ff sdzdzj dad v ;

T &ommde W d R dHtaixfod® dzdets. dzd 34 dzls Od3d €
Elsimw L dz2Oyd dedv BHdzsets Isd i O;

9 Idf ddalsjteW j2fMm, Ctbtster 2 ftcjH] d
Colsstetsy Htd jJdz YsSHHJYdoOIls! 1 €L jJ B dz

CDR-1 sts M smMtse Htoj HMisOodzj dedw o Mmj A
dzZ" = © OMG | DL 9o odshsd sHtzhH g ©O) tzv |
yddz, HOdzj ] d&OLToaOjdB » BO2IsOAB].

1l slsts¢ BO2I ftojHMsSOadzw jIs dL MmjeBW
dzts MmMtstslse jlsMmlsealzs h Iz BkWJjtekz HOddz -,
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ftesyd MModd ddzd &BO"JdzOd M §sdtsh ¢
stcOdzf steclsO.O0]j @iz J ybBgdlf slsts¢ B-OXls d dz
f shhdzj His9 Ols j dz' dztsls f 4t d3j dzdzts? ( dzts
mMsswhds dL 8 Bl (BO2I) M yYyjlstts s
fslstsC ] dzd3j clz¥ Isipwd Hsjs M iz ON Y sIstsC O.
HEGEE BO2ISB] Igfy sHztzw o7 ydmdzj dzgdw 6 tc O dac
L Iss s dmMOdzss HOOz] J .

lteslssCtsdz GI OP tfftej Hjdisdss hjod@ jo ddH (
COf mMzdzw ydqw . -1 detists ashinidatedd idzOW jHJdzd yo tss d
o HftoslsCtsdz Gl OR.ls R dgAsisi§lz dzvovgzis te d € t
MzCIsktc®O HOdzdzr =, dqd&zie h Owfmw o OMG | D
dzj L Oodmdizs sIs MisOdz dtsets Ctsdzsj §MlsO
odzv jIs tMEkh j Miseo dzw Is ftcj Ho OtedIsy dz' dztsd
HOdzdz" = ( IWPECHIE YO BBtOBOIST 9 Ols! YOML
Istc j BldE[6"O f sdzdetséts jets HJSCBSHs Odad W .

Il BOL®BOT j Isdfr Bsckzls BT Is! L OC ¢t
lted 1 ltsd3 HSfEMCOJjIlsmw dMf sdz! L s Odzd |
fjtcord3a 9 flsse fHtsdzjh Ojlsmw dzOdB tsdzj j
d3r 2 BO2Is. 1 Octdztso ¢ JipoMs W dr@z,vw Cotf lsits tay
Hjdvjls festewWHisS ftod SCStSHdiseo Odzdd B OL K
HISGC BO2Is odzzlsted dz¢6 B82 ddz€ Of mMkzdzw ydd
BO2Is o MM jddd dqdozd Httkzets?2 dqdz€ Of Mk
Cof mzdzv ydqw dzOrtsHdIlsmw . Anwdalz 2]} dzddg) stp 6
BesMmMisd oL ZOE O smw dzO  sdkzzyOlsj &zv M

[ &zv [IstsG 5, YlstsB ' MH ] dzOIs o sL 35y dz'
Ld&z2Oyjdzd?2 BOLBO " n Isditse o {lstsC d d
CGloOd3d3, Yt HdzOL dzOyJ dzdz" » HdzZW wWOBBIST (
ofmMi BOLBOgedzls[fftcd g3 jdzdd o {sist
tcsodzj dz" O Moty jMmisjMmlse jdedalz® ctcOdzad y
tets] d&OYyJj izt HJ ZdIsmw d2O ydmazts B OIS,
LIssegts sdfO. uvOSCdd tsBtOL s L dzOyJ dzed j ,
HJteso Ols' Mwvm*mn f,se&flyE dopj dzsj ydd mdzts. ]
fted dzd 3OS L d2Oyd dedw 1, 2, 4 dJdzd 8. [
L dzOyJ dzd ¥ ftejHh jMMlsokzjls B d&OMIs! d3d dzd
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dzj sBrtSHdBSEsS HdBZW o' tcOoadzedo Odedw . | dzOy
Misd dzgj Btcj H,jdzj dzts.

I tcOodzdo Odedj tftcjHjdw jlsmw slsdesdls
or2 BO2I 9o MmMtstseh jddd ddozd dddf of Mz dw y
Il " tcQodzdo Odzgdj MsMlsOoader = Isdftse dzj
kjd' d 7 ktejBtsoOdzd?2, Ctesd) Ikjn, Crlt

dzedd dr  dzj d&3j dalstso .

Cdzj 3jfgidste z C Iskztcr CtHdtolkzs smw o Istsd3
sftejHjdjd o sfdmoddd &O | DL. sSO3H'
Mtsslse jlsMlsakzs hdds jets Isdf lz.

[Bi JHddzgjdzedj SCtsHdtolzjlsmw L dzOyj dzd j d3
sBl jHddzj dzgdV, Mbtslse jlsMmisalzs h dd3 H Odzdats d3

[ OMmfd otc X jdsifigfv € OC f tsfdzj Hise Ols j dz' dats i)
COC HdzddzO BOMMde © Wd<¢Mditses OdzO, tsdz0
il dimMitdz ¢ dqLdB3jtejded?2, Ists f jtear 2 (
dzj dzdets, O -fz@fjezfsHdzgzd ?2 B"™ Mistets.

l sfpdzj His9 Ols j dz! dets s € @E d3jodglsdizfoy d Ta®©H
unsignedlong L O Ctlstster d3 Mdzj Hizs Is 1 dzj d3j dalsT
LdzOyjdedj wftejHjdvjl Ctdzdyj mMlset 1 dzj o
jlsfmMv o MmMttslse jlsMlsoadd Mt Moatsdds Isd{ tsds.

dlstesC O CtsHdkzjlsmMw COC o j dzd yd dzO@ Is
g d Hdzdskl, Misfte tSlsHj dz' daidgej d3 flalkOEFEO dipfls
[ dzd 2@ MlstesCd d JjJ HtjHMIsOadzj deadj o ¢
L O9 jteh Os h d2 dzgzdzj ots?2 MmMddBatsdz, vylbts HOJ
MlsOdzH Otelsdzr = WhkdeC yd2 B dB dzsfrep j SHzwW LHrj G-
CtsH dtetso Odgdded vin.ts ts B

1 dz20yd dzedd G4t udmazdBsets IsdfoO CsHJK
unsigned | ong, Msslse jlsMmMiselzs h j 2 H Odac
eWHS) JJtejyudfidzj dzdv o ©Yftej HJdzj dzdd dzO
otz ISOC HOdMz] J .

1 jtor 2 BO2Is ddz2C Of Mz G d g OF Is 1 o tzlz [5
LdzOyjdedj bdfO 0 L d@OYOjls ¢ ts-HpstOrso O da
hd2 B OAsZzOHD 2.  Odzj j dHEI HOdzdz | .
9 Cdzt yojbsmw o HOdzdz j, des tsdz 9 G dzt yoO, ke
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dzdw o dzzlsted ddzC Of Mz dzv yd d dzo dzte O g gad ad&y
fijtcor2 BO2I (M ddHjSCMtsds 0) Mtsslse jls
BO2Is. [ Mmdzd dde€ Of Mzdzv ydw CtsHdtelzj Ismw
Isd fo@et( BO2Istso ), Its j2 fHtjHh jMmsokzjls L
MoHjtey O jj Bhd2 ©OL &GPL s 0 ig@devzad
HoazZw ddz2¢ Of mMzdzv ydd day HtwdHYf sdzOcOJ Ismw,
oMiGHO cO@Zsdis j 1o "4 00 ddo Odedj Hddzw
zdvydd.

g jydw S O0ydw CORBA wsfftjH]jdvjls dzj
Colstster j daj WwWodzwe Isfmpw dzdgd B Od 5O t3d3d d dzff t
s lsfpw M j ydodz dzr &3 tsBtcOL 5. lodHk M
CsHdtoso Odzgdw  tsdes LHJjM! daj tOMMd3Olsts

{74LOYyYdy ftjHmsOoadvjls MmMijwadm, o
B'Is! LOfttsh jdes. [ jtweOydw fftejHjdv]l
[fjwOyd oB®f My dzj Slsstets? MJde dzOkztes:?
B ster LOfwtsMO d otLotOhOj BB L dzOyJ c
Missdls duL :

T Mfdydwdsoydd (JOwLOdjlsteses, Iste] B
574 ©0Oydd

9 MfjydW¥deoydd otsLotOh Oj &idsdts L dzO

T Mydydwdsoydd dms dz yp tzedded S Bl stc
otoj &3 o f sdzdgj dzgdwv s jteOydd d Isdftse H
Lisdd3s dm& dzs ug ded ™ o3

9 MfjydW¥Wdseoydd HBf tsdzddlsj dz2 dzgs?2 Cts
ColststcOW Bsy jls fsodzdwis! dO or ff sdzdzj dzd

T ddazndSoOoydd Mmj BOodsdecd, SCtlststekzs ¢
fted of fetpdzdetsy j OyYdd.

MmicOdzd dzdh j tSfidmOded?2 ftojHMIsOs dzw j Is
sBJMfjuyuydeOjlsmw foMmistswdzder &3 tsBi | € Is 503,
otcj 3w or ftsdzdzj dzgdV fJtotsctcOBRBB tsdz HO Is
cdydes?2 Ists?2, yYbts MsatcOdgv jIsmw a3OF DL
yqvw d@syjls Brils! dmfsd? L so OlOS didzv s ot
Lisds, ftosctcOBBRBO, CtlststeOw dzj fftoj HLEMdC
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CoCEmBs ISdfO, GftwjHjdds' Hehlsk] d j
jets fOLOdijlstese d whkh jMmsoadls: or L o.

{ OLOBISS O dBA tidsej COR

ltesyj Mih tOLteOBBISSCd ftoddztsy j dedw M
CORBA MmufMlsthdidg H-BE P §DY tso :

1 JftJHjdzjded) ddalsjteW j2MO dzO | DL

2 [BIOBBISCO | DL Hdzw MBLHOdzdw €t

3. eBLHOd] CBHO tj OdzdL Oydd B j

4 . HSLHOd] CHO dmMitd Ltse OdzdwWw H

cL"GC st Dldifdddw sdzv jIs dzij L O dMd o3ts
WL SO (e @il Biss Odadiagy ¢ i Qudzy dzi fals § &
MO BEkHuHEh j2 Mdmisj d3r .

diSL HOddz' DL &BH Htsdzy jdz M j yd Qjdz! dzr o3
sBtcOLBor" 90Is! Mw o CSHIEEF EBREGBZNOL 8 |
CleOd3dizd te.tso Oldagjinalay, dzO Cdzdj dzlsy Oo lstsdBOIsc
L Ocdzzh € O, f toj taBPISISHT OWH Odzdets e 5 ( dzls |
tO" j dORB.1CO Mjtee jto] 1 BHdEOGEENHEE dge@d tc
Cdzlsj oW j 2 MAntsEEise egeirizd L Oy d & ¢ deCApEHEs G t
4Cjdzj stsdz QolssBOILJezjls §ftsdzzyj ddd d
B ssHtse, omskzfoOre hdns yYydtejL ORB.

1 58 MtcOo deiaRdntn dfig j ) ciplide oCidedidgr ddfs § SH - SH
fsdz L soOdzd] CORBdes dasevd d tct®@© figtOB jsis f df) dzd
ftoddzsy J ded 2 o dgifjtds) dlfiighzh Hj Ayl oday:

1 RMitd POk fizv fdmoddw ddzsj oW
tcOL ttOB OIs’ 9 OIs ftesctcOdzazdz § € tsBY tsdzj dals
Gl OB3A3d o509 OdzdsY J de O usEAiAs? fMdMmisj d3" ;

f 1GHH] BRGSO ddaW tc OMmlgtal dsiE &' Ss0
J CIsso;

1 ltosLtcOqgizefgh 0 Lk®dzj dGiktss .

JHAEZOCts ftesctcOdi3ddz” § toj " CARRBARZB] B OL
Cs o AOHWAORECd SlsHj dz'.dj GL tefGmjtHIsyCtad] W dstef
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BOMh kOB dzr 7 (BjyBSELcOddL Oyddd & fdhlk
CORBA Mty vy § 6zQ dsifdsz Hipitry finldzv d3d :

1 1 d&snov Moo dj Misd sl toOL dd ydzr -
CORBA sl tofos s @atyr ¢S o ;

1 1tse dgdddisHj 2 Mse dwyjhe]ds =r;dBsQ ReBIZ

1 1Jifise zOMmso Odzdats fyls Bdzscds  O©R
CORBA ( l&featiyfiscs)digls dzts? B gz@zds ' € st@t
sjd des Efesfmisdls! t©OL©OBBICLE

53. U jrmesdztedwY inetd
1 sdzv Isd J-f WiNtEeXdzr = Mmd Mmisj d3.

UNIX ((ud s odsMm®) mi dsi 2Mise s §J o] dsmd dsr
HOyYydzr =« d Bdesetsf tsdz! L soOlsjdzz MEdr s J to

1 Jtco OV MmMdMmlsj i3OG UNI X BT" dzO t©cOL tcOB ts
HJdzjdzdd Bel | Labs SCtsd@3fO©dedd AT&T.
Ctdzd ud Mise 5 tcOfg diA] lsydats.n U] X ud ¢ d dzd "
dzdr dd3jsls odzdes] ftcOQoats dzOL ' 8 Ols! Mw ¢
dhfstds LBrtsHdzr | SBdzydfydd d I -~ dzsdzisa
desd3 cUYNsHXSBdZr j € (-IOiddcel) . UNdzX CteOIsC 5
MisOIls! jJ f§ipdimldNEOdB3d f sHOL 2d3j @ O Isfqw €
sOC dJd-fBMIsx dr J [ 4.

14 SBbster j lsddydls] dndhlkj Gcd £ dO YO
i BW:

T RMfd Le®Edjr IsjSCMissear n WO2dzts
d ZfwOodzy ddY Mdmlsj &352;

T zdwesSfugddd dd dzdj EZlsddzdls, L OfEzms(
Mlistets ¢ § ;

T J1lLOddiatsH 2 fiflisedd ju 59 Olsj dzj &3 § sMtcj H M
Gt kMl @ s ipspd @z0 dzO ;

T 1tjHuHmlsObdajdagiimMCdrs d odtelskzOdz: dz' -
Cslstster » MejHMIse B YftesyJ Mmseatses oL O
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T RMid LSed@azdd ) tses dqL dzj MStsdz ¢ d.
HOW dL S(Bltera or ftsdzdgv jIs tsHdzze L OHOY
I deOfilstswh j j -maftiisdg3” UNIfipf tsdz! L 28 Isfw
Mjto dEQC Y] COC oMmbtetsjdede" §J MdMmisj d3r
9o0dedw. 10 tr dzfj [H4 Hd&W tOBtsydnrms MlsO«
zdHjtesdg wodw jIsmfqw Mi crosoft Wi ndows,
( Mac OS X), btjls'! j (GNU/Linux) d d3dz
UNIX-lnd Mis j d3"Is dedigde h Iz & dimlststed yj ME z¢
Mésdz Sk BAEZOGSHOKY dd&3 OMmMY tetsMmis tc O dzd dzd
Hdzw CStdzyjtfydd d tsHatsHT o B d&OMISd |
sOCYJ, © ntH ] -Mglnlsig@p 8IS Gdef fMisLivxOdz w L ' €
stojHd ftodd3j tetso - 5 edy fifls dig frj tdONUY dXs dzdz’
mls j d3: BSD, Sol ari s, Li nux, Androi d

Apple iOS.

UNIX-f sHtsB dzOW tsif j Oy d tsdadzOW fmdofls j &3O
mMdMmlsj &3O, CtclsttcOY BBKLOL O OZOM! Y BH o
MowsBBH j/ slIsCter IsT | GhpteOytfs Qedatz] j Mg
Cei3f Odzdd Bel | Labs ddzd  Bzdzdtekzs h dj
MCdy d LOY O, dzlstseo Odzgdz" | tcOL tcOBSISSC d,
gimrtsHdzsds SsHJ] UNI X. 14l MsOdHOtls O,
Misdd3r tOL &zdydz § Iyt d @ty jdafjvdzy=dzdis a3,
HEzCIls -UNHXBde o3 dqadzd dz Is.

[ ddededm t dlsuyd, BHddz dL MmMtsL HOI] dzj 2
Ylsts WNdHXseBdzr | Mdmilsy d3r , sOCdHN 0CBE&E L
UNIX-fnd Mils j d3O d3d . Ctcd ¢ t 1 2 d3ts dzH 1] H dzts
fsHtsBdz § MdMmilsy 3F d2O 3 Isdi O:

T 14ddziBBYadid UNI X

gdMmlsj 3", dibsweduyd M¢d MmewL Odzdz § M
hddzmlse s, dzs dzj ofj CoBBiBunNBdi {61
HOtIs ftsH 1 Isk COlsj ¢ yfEmls judPl IS ls sGeO ¢
Elsfpw tjL kzdz OISO OB SIS’ z dzd -4 i d Is j
tOdzdzd r-n 1980 dzj Stslstster = dL 1 Isdm Mdmisj &
HES Mdr ot ftesmdzi Ydo Ojlsmw ftesdmn tsyH

T UNI X s o Otedzscdiz L dzOSC k2, ddzd Bt
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Clsd MdMmilsj d&3* , o GMdco dsds ¢ sd3dd tyud f
Hjdzjdzr The Open Glkwoug] ¢OSJ dgtsdsIsfgtf Jsd
UNI X, d dd3 tOLtjh jdets detspdls! ddgw UNI
0 Sz ey Medy HtesdLoHd | CBHBos?
dqdzd dJdets?2 Wtstedsdd ( Ofteddijtc, Ami ga UNI
z/ OS Stk O0ddd | BM) L Omuagkzty jddzd i detis?e G fig &
mMsddismisd M POSI X, dzgg wedzwwiys 5 Mkl
mMdMmisj 3" dzgj fBHABHWI fftsH 1t tsftcjHJ dz

T UNI X 8 WEkdS ydsdzOdzt detsfmls d

I yd dzsd, ds0ov Mmdmlsj BO, (o] H]dad,
ffsekzjls Myjydwdecoydd UNI X. fglsds OL idmu X
d Minix, Sttt j oji#mdllshizssy thetsH dzg dzd
dzj sdyj mMS&dr MowrL j2 M CtHBoats?2 BOL 52
dzr n/ SlsCter Isr 2 toj OdzdL Oyd2 UNI X, wog dzw
dzjls, fsSHYOHOE I ftsH BCOdsd yj dedets J ts{ to
M HBteseBodL dzts?2 MjlsdWdecOydd The Op
Mitsdz ¢t Isr Mwvy HBAEZAEZOKSS .

l sdwisd] Wtodtsoats?2 MmdzkysY

AiBo OVOUA AHY Sdzise 53 e sfEHip) MM, Cls
BSIsOJIs o Wdzj, d&O LOHdz d3 § dzOdzj . R d3]
yd sdadets?2 R fglisjc®v, o f sdzda” jIs Wisdesoar 2t
9dthjdedw ddzd EdyOddw sy MmO, CC
ftosctcOBRBBORB]. [BsdsYS O &ty jls L OfEkzMmisd
fsMdzj LOfEMSO SHEsEEs Ysdkssscts KOG,
ptcj d3j dedlzls. H) @) MPWSW] MM BEHEIK o' f tsdzdz
sHddz, Iss Hikzets?2, dts MEtesMmis! fjtej ¢ &
Csd3 B mMstc® Hdzv yJ dizseo jJ yj mMStsets otsmif tod
sdad orf f sdzdzv 8 sfpY BHdaso o dBj dedets. v d d y
o' § sdzdgV ¢ N  dis[iindsd , 0 Whpddhy ¥ Isfqw B OB ISY(]
My dgdz" §j Mz " . l ©OdRC Or 9" HJ dzj dadats:
o' fsdzdgw Is' Mw dzs Btsj N J dZOj dBtsj Ctsdzdyj Mmis
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sO¢ ftwOoaddzts ( dzOf ted di3J to, ® UNI X) ,
o' d d fwsyimmr fittjrHndd ctsh{f dzddeO ff iSHP
Mo ¢ Ayt [ d € HtO29 jtokz Isj tcd3
f sdzdzj ded v o dzzlstced tsff jtcOydtsdzdzs? Mmtej HT

v O¢, O tcd d3d ts, Wsdeseor 2 ftetsyg MM,
ftedded 3OS+ ©99oBH fd LtsoOIlsjdzv, fHted ¢t
90jIsmw d BBEZZYSO [ 9" aBHdIs BB 1 Ists

IBBdZtEyc O 4 UNI X §fBHtGGOLHJjJdVjls L O
yj mMmtse dz0 ¢ jtejHdzj 6t f &zOdzOe C W Bdzts
fsSHHjJtYdoOjls fjtcjotsH ctekzff sy Mhts
CazOmMMtses®d. Hstzy 1 Istsets dmMfsdzr LEzjlsmw &
BOdzH dzts?2 MistesC d, CzOo d-Psik stz sk 6 dz® 9 d
sjSkhkzy ctokzfflkz ftosyj Mmse  jtej HAz] Gt

Jbdzdyd) Wtdtser o ftesyj Mmtse sIs ¢ HJ
Istsd3, Yl ciHsjddgEsmis: ¢ ElstcOydo Ojls OMMmts-
MCddy3 Isjteddd dzOdzsd3 d tBtSEZyYySts?2 [8, L Oy
d fsmMdz o' "tsHO fsotesHdoh jets jet ftofs
fesyj g e Bz M~wOdYjl dasedyd msize
Zcdz d BBBAYS 2.

[ Jdiis i netd EZfttOQodzwjIls Htozeddzd Hj i3
dz-C dzd j dzls ' CBGHO HA&v ddr JjMis! tOBTEIs
fsLodw jls dd3 sdrts L Os jtehdls! mw.

[ J d3dsdz i netd t©OBBISOjIs Itdz ¢t M Isj
908 ls EMmMdzEed s Mjlsd. 1 gzvfss@Fls-s tsday
dzdszH! ftsdizEydls: Hsfmiskzf € HdsBz JL
stesdzdtelzjIls Isj tjHSCt OCIldoeodLdtlzj d3r j f
¥do O lsqfw tsB" Yydets BJLHJdz ded yos h ddzd H j
dIsmw Mtsjnrdda dzadj, HJ Bsd et O zdns
JHddzY jIs € OdzOdzr J G 59 " frplsHdeH Oftp s Bigfs 5 5 0 "o dj
Clsts ftcQoddzs MdzjHEzjls Eydlsr 9 Ols! fted
B~ M inetd.

it OBBIsO dzj S Slstster » HJ @Isdese  ( dzOf to d d3
NFS) thdzseo Odz0O dz0 § esls 91 @B sBOCAz JC¢ t&ig
90dz CtsBY Odzedj?2 Sun o COyjMmlsej d3j~ Odad
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JqdeW stcdzOydd o tOmMftcjHJdzj dgdes?2 Mjlsj ots?
Hdzv -RP@Gdztse EftcOodzw jIs HJjBSdZ portm
rpchind).

[descdj HJjBsSd &BselkzlslstE@if o dpd isdzoz0 i3
mMeetsdy (Is. 4. Bdd LOfEMSOY smw HASE t6C
mMdMmlsj 3" ), dzdets ftH Ctddstetsdzj d3 H j di3gts dzO

[JHdas?2 dL twOmMftetsMmistcOdzy dadzr = L OH Oy (
LOf EMC-IsE OEPRHOY o ftcj H ] dzy dedets] o tcj dgw
Mlst 8 NI X Wists?2 yjdzd MmMdzey dls  zO0dzedtetse h d

10 orffsdzdzgj dzd j d3 L OHOYy 8 ttOMmf dmOd
sB" Yydes dzOL r 9 OjIsmw crond. w0kt tOMmY d
dzr = CtdW e ztcOy Psjdagds '7 W@ @RJFOdzd j tsBH
L OH (@tg/crontal) |, Of sPfemMsdzOdz! detsy t6OMY d MO
crontab) HEZvY COYHBGEB fdz Ltso Olsj dzv .
mMw Jtsdz L so Olss Mw o  tsdzdzjodad ffj td3j H JOdzOJUls t
B dzd MistcOlstste MdMmisj d3r ; L OyOMmlskzys Hddw 1
My d uydOdz dziz® dedgjimnyf z ( dzOf to

HlsOdzH Otclsdz" J] ftslstsCd o9otHO d orf 9 SH
WO2dazod weodwe Isfpw tsHdzddz dL d&zOdBe tsdzj J
B3] 20 JdeW stcdzOydj 2 f tetsyjtintsp dzGy teGdsjd?
dzdy, >> d |, BGHds?2 dqL mModkr = f(flzdvi
dqdzls j cf tc j IsOIs Bt O.

Jtesyd MMM oL OddisH j2Mlsadw M fsdz L soC
&ZOor LOYdMmd d ylsijddw o WO2d v JMmls:
COC L OfdMm: 90 B O dzylsPdzh p s O dzO. AO2
sfhih jmisedv jlsmw ylsjddj, dOm a05SEBPY
Colsster 2 tMizh j M6 edzO fds s Isid® fiz] if Sls ¢ 53

dlsOdzH Otelsdzr § ofssBEBOf O 3" j W O2 dzr , i
sfmizh jMsodzwis! oLOddisHj2Mlsadj M ftsdz L
w 02 dz. Sstesd3] fslstsCso 9otHO d 929 BHO,
fslss¢ shdBBE, d&O Ctlster 2 9" 9 BHWISMW
dqdeW stcedsOIsdo dzr | Mstseh jdedw s ~"BH] t©OB
Bsclkzls Bris:y or"eojHjdz o MIsOdzH Otglsdz 2
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l T otH HOdzdzr 7 dzO 1 CteOdz d ylsjdedj d
fslssdizz, yYlstss {fisls @ags@mOdzd) §tslstsCd OMmMm
B ZOdzsds ff tsdz' L 59 Olsj dzw . Clstsd dzisls 8D dizv j
Bsy dets §f sH C dzs YOlsio € WyQ2lzO diz ¢ tSfHtalsse tc O d3d3
EmMstes2Mlsoa Od3. |1 Cod@3OdzH dzsd3z dadzlsj tef toj IsO
9 0OJIsmvw (Jjted dzOf tcOo dzj dad § .

dlsOis @ | (kS d k@sydis jtcj dzOf tcOo
dzs d d20 o -BH Hwkzedr HtsecteOdzd3. [ Mdzd
mMtsi Hddzd Is MmM et 99a8HO Httkzets?2 {t
yqw, dzOL " 90j B3OW COdzOdzsdz, Ctsdzo j 2 j oS
BO) .

J b &OMzOdz 9" cdzv HdIls C OS¢ ftsMmdzj HES9 O
dzj dgdzr = Htekze s HiEkzc O Mddgo sdzsdz | :

CsRBOdZHOL | CBBOdZHO2 | CBd30dzH O3

dIlsOdzH Otclsdz" 2 ftslstsC " atsSHO CtSBOAzH T
HOtclsdzs sz f slstsC k2 99tHO CtsdBBOdEZHT 2, MisC
HT 2 o Moty CHEHM YOjHBMW] 8H { clssCz 99 tsHO

Il UNI X/ Linux fMmEhjmlsealzjls yjdzr 2 ¢ dz
dzr = Hdz" ftcoj cBLOL B Odedw ftslstsCtso H Odzde
dLe jMmlsder €¢0OC W (dddlsizsris.tc Iytetisddtg Gd3dg@ dzdz |
hdd Mt MsOdH Okls ROt o f B Of g SBB@OL s
Bzjd3" &5 sBtcOL A3 d ofr atsHdls dz0O MmilsOdzH Ote
glzh jmMsoalzjls ddetsy j Mlsots "tstetshts dLeoj Mmisd
h QOls! sftcjHjdzjdgdz" J] L OHOUYC, d weodzws h(
stsdz 9 twkCOR fodz LtsoOlsjdzv [ .

SOdzpdz' {8 Linux wWodzws Isimw SHd2 dL
J B 7 CodmlstelzC Y @O d O djdjdz! s@fists ff tod d3J
CtcOdBd3. 1 dzr hddzgMmlsets ftsemjuHdzj odzr = L OH
f s d CdmstczS yd?2 §tshmistetsj dader = dzO 15

l otsGteOdzd3re,h dige t@dzOdz, o' ff sdzdgw 8 Isfyw
dej L Qo dMd 3 § sy mmr .

Il UNI X/ Linux fMmEh jimselzjls yjdzr 2 € dzc
BOE s HOdzdz" | M Mis OdzH O tc dsdsis B tefOR IdstElf Gs
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BOlr 90%Is dR, d 9" HOsI tjLbd sOIls d&O
Cdj figsc D’ o O lsfijw-¥ § tesk c O B3dz0 &g

sOC fwOoaddts, ofmj 1ld fetcEOBE to
Rd- dzjls Otcbkdsj desso (sfydd Bscbkls BT IS
OttcbkdjdzZsO §jtjrHOY Isfw %O2d dd fnudls
dzj fts fls Odzn Odedsteas®@ ts( ffsfsjsiflOo s s d dMme
Bjte, foscteOBBO tr, CtlststeOw tBtcOB OIS
Czs ydlsjdzr dgs YjtejL MlsOdzn Otclsdzy 2 f slss€

545 j R dgsdzse dWw RPC

DHOdzy dgdzr 2 o' Ltse ftsyjHuHblkzte (ddzd 17
( sls 0Odze dz. Re mo(RRC)® € az®dydyu nsg - Gaslddts ¢ d 2 ,
s hdn Cli3f! s lsjtodsr &3 ftoesctcOBABRBOB 9" L M 90
® HEkzdtsdz OHtj Mdesdz f tesMistcOdzmiseo j ( € OFC
Isj tcOR) . { BT ydzts, tcj OdzdL Oydw RPC Isjn
C@idf sdzd dzls©O: MilsjopdOf Eskip Y tddgick etzd i &
wir¢ MmjtedOdzdL Oydd Bl jJCIstso (dqdzd Mmlist
t OLdzdyder §J| toj OdzdL Oydd RPC dd3jels tsyj dz
GO Ondlsj Skt d tOLdvIsMY o Meotsdnm o
~dIlsj Slskztcl SOA, Htokzc djO OsQRBRAN {dsdeds disE@D
RPC dmfsdzt Lik¥lIls o9 Ghdtsodktsd {fteslsst sd
ter 4 fooMmstetsj d@ dz20 tshdetsej HTTP (ylsts ¢
sO¢ CO¢C HTTP dL dzOyoOdz des dzj IstcOdemtf tsto

td OdzdL Oydw Isjrdzsdzsc d(d. RHJW orf Lo

RHJWY 9o LB 0O BkHOdRedmg ProcefluesCGap H Ztc  (
RPC) fMmsmlstsdls o tw©wOmMhdtjdedd rBtetsh s (
dzdL 3O f jtejHOYd EZHftwOodzj dzgdwv d H Odadze n
hj2Mmw dz0 BHddats?2 BOhMddzj, O f jtejHOYk
dtcj] HiMHs@ A dzdesets o " Ltso O ftesyjHEZte o] H
stcd OdzdL Oydd twOmMftcj Hjdzv dedzr = o' ydmdzj dz
Cdzd jnaelsc o j toder = ddaW stedsOydsdader = MmdMmlsj ds.
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dzsmls! dMf sdz! L s9a Odzdw RPC HEtMIsde Oy Ismw
mMih j Misdslg jlel©® Cdsdgo dzOwW MmowL 4+ dBjyHE EHOD
dzj Btsdz hdds otcj dzj dzj A3 Blso jIsse d wlsdzsd
tcj HO9 O d3" ~ HOdzdz" ~ . s O0C dJ i tod dzts ) §
stcd j dzls Jtetso Odzdz” d3( .

MOtOCIsjtedz" d&3d YJelsOBd o Ltso O kHOM

T ¢Mmd d3dzj Is tc dloysizts fnfg ks | SHd&ZO dL oL Odc
Msstetsdz Wo dzw jIsfqpw ddzd yd Ols tste ts5 d3;

1 wddemtotsdzdztsmils! , Ists jMmis! or {f sdzdzj dz
ter ftodmMlsOdzOo dzdo Oj sy M dsdj dzls©O o' +
stsdz! Cts ftsdzj otsLOotOIO dL o7 L' 90j] diEs?

it JOdzdL Oydw EHOdz0 griipls 8 | dedzts s &)tz ) dglz j
ydd orLtette dtstOd d' »n ftsyjHEt. [ ts
f toctsB dzj d3 d LOHOYd, Cslstste’ § dzj SB - BH
RPC:

sO¢C COC orLre0OshoOw dd orL"™90j 3OW t
tcOL dzr = BOh ddzOr, It tsded dJzQ)defigls dc@,. daf j
MLHOj s fttsedzj ¥ Jtoed fjtejHOY] OO
d Mdzd &BOh Jdzr dzZORtsHWIsfw §tsH Ef§ tcOo dzj dac
mMdMmisjd3 ddzd dd3j ¢ Is tOL dzd ydzze Otrdlsj ¢ |
ftowdBs?2 ddzd tSBOIsder 2 oW ellsy ] BOBBHH)Y
s 9 Ols! dzO t©WOLHjd&zwj d&Bze fOd@RVIS! Ists 1 I
dzgj Htdzydzr MtsHjtey Ols: EZCOLOIjdzj?2 dzO W
LdzOyj dzdw G OwOd3jlstese Htsdyder St Jtetsa C
Htoczets?2., 1 dzv Cfdteso Odzdvw hOBOKRPIsBY S
dzj dzd¥ ydtjL Mmyls! o fsdzdyjsmv dn Mjte

J slsdzdydy Bls dzsSOd dsets o' Lo O |
SBWLOIsjdz des dmMftsdzr Likzjls IstcOdemtf tstecls dzr 2
(dzOftcdd3jtc TCP), BHAdOCS 1lsts tMisOj Ilsmw

I T ftsdzdzj dedy M p2 L BOcCtcORBB d or L' 9 0]
ftocsyjHEzter © Hds?2 &Ohddzg tj OdzdL zj Isfr
18 9 tj OdzdL Oydd RPC EZyOmlse Beflds CUsBG  d:
sz o COYHEB2 O ddzj. 1 MzEyoji, J M
h dlsfmw, Bse zls osthLddgd ¢ ozkzdslz O yplodj:H 2 tcd ©o
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RFG1831 olktstetsy dzOL 9-@88fJ ONC RPC RFC
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Csdz dzO B OLMY jJHFJWPY € GpdBPE ©: RF C

T XML RPC (IjSmbtse’ 2 ol tsd do
wWd& oOyd:e3529RF C

1 Java RMId Java Remote Method Invocatiéh mdy j yd -
W d ¢ Oahtfp¢//java.sun.com/j2se/1.5.0/docs/guide/rmi/index.html

1T JSONRPG JavaScript Object Notation Remoteoedure
Calls(sj S mMistsis s B @ E@HITP) fdt J ydw d RECy d
4627

1 DCE/RPCd Distributed Computing EnvironmeritRemote
Procedure Callss( d dzO tgfdss tRs teABEAe H L dzd 5 @dz0 de i s tels dz’
fteslsts§ &5 tztsalg d i A&GP/IP d Named Pipesd Lf tetsils 5§ 5 dzO
SMB/CIFS)

1 DCOM & Distributed Component Object ModdlL o j ls dzr 2
¢ OMSRPC Microsoft Remote Procedure Gflizgf Ne t wor KsBOL- E €

j C Isteitsg j dzls d tots® MPUAfZECERACYH 5L o s dzf 4 e j j1 O-

280



o Ol ddg@HB | j §d6" L " ofds'tsmiB | | QU B QS o T

iy r Piz€
i Routix.RPC
q ZeroC ICE.

lLOdBsHj2Msoad] (oBccORBdE & Ss&fs
bHOd] etz 680 fotsyjHize' dddsiistdicl]jlsf

Faueym-aawuna Cepeep-aaiuna
Brnoz ErmoE
LD IE Iy D RL DOy DE

Crab I

CepEEpa PoLERyPa

F '
PEIFTHTAT PEI¥TETAT
Anpo Anpo
¥IGHEHTA cepEepa

Coob e Hete-EEEOE

CoobIwerre-pezvIETAT
tdBmlL 1 BteWHEBSES EZHOMd) ddzsets o' Ltsa O f tof

1 sMdzj sts@ s, ¢ O¢ Cdzd j dzlsmECd?2 - MisOB
Cdzd J dzlstf BicojsS@ts L OHOYJ 2 wWodzwjlIsimw L Of tsd
BBr &3 Mtstse.h ] degj Gslstster = M Misj 3OR € dzd |
JHddzMmlilse j dzdzr 2 B EW HikdWz ¢ Md ©f s Cedadzts 23" 2
f MOBsets dOYOdZzO ftod oMmlskzt tzj ezt f ¢ § ©
mMd Misj 3O BBEWjjded Wi f tcj HiMIsQo dzv jIs MtsB 52
Hidzt dz' = fodYtetinpis gazdsistste” § dL L Is.
L Of sdzdjlsds’ls. d3j ssH MtsB j dades f SHABSHJIS H
Cdls didgitgidOIls, MsmMisswh d2 dL BBd "tsEts
Bz d » ddzy 2 Isdfj dgjsdzw ¢ Isfqw tSIs 9" L s O €

1 Ojd3 f OtcOd3j Ister H s dzy dz B'" Is+ fto] 51
hd2 Wdedsofisls Oo dzj dz@ o BE W s Mis s d3ts gizdzis

281



sBh jdzdj ctsilsts,o sf €4 Ygdply HEOOYff sdzdzgw j smw
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SBEHO WYHt { tsdajy0O] tsdatiz f tle Ps f24 dz¥ YO, |
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I smMésdz Sk Ctsdzlsj € Mlse WHiO d f§tsdz' L
Hisdzy detsf fltctso Ols! mMetse N jdzd] o MmMeaty Mmts
MistcOdzmis o ts, L @GP depddiflgsdedfid) Hf tgyjighfs OIS j 6 ts
oz dJdzlsjteW j 2 Miz. 10 {1Istsd3 L Oo jteh Of
tc ts dzj . Il Cdzg yojlsmw I1sO2d3jtc 9 tcf 5 aapdls:
yd e dzduypmeg® dzodzdydw e jlsO, ddst
tcsoh d¢ Iz, Cobtstc' - zdmsBtopEsT OfeBYyj MM
dzd.j § jlcotsdz Mz yoO] EMECBEw jlsmw or § sdzdzj
Bzdzr sdftesctcOdzdzd tetso Odzd |

10 MmMlststesdzgy Mjtco jtcO §shmiskzi @Y 3@+ B
s h 2 OffOtcOkztets?2 dzdets ot o Mistets dzdzr =
fORBWEBGECHO oMmw dqdaW stedzOydw BEZHjIs Bk
o 0dzd[jptc OB BIsyds o] sOdddw ftcOo ddz detsl
$dbO d BftjHjdYjls, QSeydOipird &g s d
dL MkOBte dzgj BYJHOjIs 1 sdddBFOYf sz MisH
jJets o BERWJjtt, ddet oty HKY Jb@AK- mMw
hd2 MmMlsOs, Ists Mtsse h jdafits dbj ®yt, d el jifldshgrdzw j
tej Szt yjdedy Ctdzlsj CMmistsoe, o to] Lelgdzidls Ols j
Mster d $O0LO f O3dz6d) ded 6 dalf E3IQ WG Tzl o
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tOh3j sfets BHN Oj Is drn Mtsiss Pusthdzd &5 iy PFKY tc-
hjdedd OB, o'  tsdzdiwigfilsdipjv sor' L tsoadzj fivigdi
YyjHEtr Mjtojte §jtejHOft tcf bRezs sDIs &
ofMj YdmMOdzdzr j orhj 1B, HClgsdz S 9

[ Oteh Odzcdz dzg¢ 2@ fteddBjtej COM/ DCOM

[ i MssdzO~ BHteg JJ2dQ tetsL e OyYdzts H dzWw  § dzc
&zdfm! otftesMO 5 Istsd, COC 1150 L 60O
mMklsd HJ d&zO, Cdzdjdzls or LM o90O)s dBJIssHT ,
OHte] Mdzsdz  esMistc OdzMmiso j Hickzetses f tefsy
@i sIsyte) . ) OBMOEFSE HYfMs  Mise | dzdzts,
tej Mdzsdz ftesMistcOdzmiso j MJ o JtcO. 1 O § dzd
ddW stedzsOydvw, dzg SsBaBHJBOW HEZY o' LB O
HO sipw MmJjtce J tolz, tcOMh dWtectsor 9 O Ismw
dzzy dzr &3 f Ot Od3] SIEOIBd f | ®) HeQYL &gy € dzd § d
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1 dBtstc kO Mbstotsdg CdzdJ dzls©O o Mmj A
HOdzdz" = d MjtwdOdzdL Oydw dma © JHJdz 2
GOt O dzdmashsldg. (

T 1iJjHOYO M stcdidtcso Odzdzse 5 § SIsts ¢
MO ddd s Mmjld.

f RLOdZjyjdedd d2O MmMlsstesdzgj Mijtco jtcO
Bdeso Odzdy dzO drm BGMdeso j Mtz skzte, ¢t
ssHkz © COyjMmle] HOLOR] Istetso . OB ®ls 1+ I
dzd dzc ummgrshaling.

1JtjJHES fBH Mizbeatsdya " BBOth Odzd dzg " t
ftesyd MMO, ~alsw LIss dzgy Msemjd3 fteOo dadz

[ JIsOdz dets] L dzOStsdi3miseots M 1 IsOf Odkd o
gL dzed-. Clt jHddMmlse jdzdzr 2 1 sOf, dzO ¢
CO 901 d3j stsH O. Il My HJ2Mlsadw MmdH
HWIsmw € tjhjdd¥ fHtesMmiss?2 IIsteOdzmi sicls dzt
L OH Odzdzts 2 H dzd dz dL OHt] mMdzse s f tesMlisteC
MistcOdzmilsets Mjtce j cO. CsO LOHOYO twjh O,
sBl JCEBWHFier | dzOL " 9 O sfypw B J SISO ¢
Mstesdzy Cdzd jdzls O sz yOjls f slstsC  H Odadk
ZzO 20 MmMlsstsdz] Mjteeoa JtO. 1 jcjHOYO Mk
dzO© O ROBject Remote Procedure Céll o ¥ L s EkzH Odzy dzdz" =
sBi jJ.CIs0O)

t OLteOBtslsyds¢d COM/ DCOM ddesétsj f tsL C
DCE RPC Distributed Computing Environment Remote Procedure)Call
Clssls MisOdzH Otels, tcQpencSoibMars EbdadiztiPn, OB J H -
ZOL dzOyjdz HdzZw o' L9 O ftosyjHlkzte, toj Odzd
st . 10 dev &3 BMdeso OdzO 1SOCOW h JqesE s
ltced orLtsej dij stsHitse EZHOMd dzdesets tsBI | €
RPC o ydmis&&C osodnyy BM dzs MSC OL Odzts, Mt J
HOdzdzsdz + SO J L dzOyd dedw day dJad3d 4 Is, RS
f SHRISHHHdZY EHOM dzdzcets o' Ltsoa O COC BT
Hise @@M jCIstso. 1tod orLBoa] djIsBHB dz
LEzjIsimmw t©OLtcOBESIsOdzdzr 2 Mi cr osoft My J L
C sdz L Rght@eight RPCGO tsB dzj 6 yY dzdz" 2 RPC) , Ctsls
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RPC, dzts dstsloddia LHdzw  § jteJ HOYd §lstsC O
f Odzw Is d, O daj yYdtejLr Mgl . 1 lstst tsdzf
ORPC. [ Odzj § d3 BkHjd ftsHicsBdz] j] GCtsot
COM/ DCOM, 0O 0 MlsOdaso d B3Mw dzO Is s
teJ HOYd HOdad® jRls i tslsis C sdz TCP, =~ slsw
fsLodzwels dMf sdzr L 59 Ols+ d Httkzed] {to
Cdzd j dzgls, ded fJ tco j tc O thpd My ERO din {Ls@E & ld2v
J B2 IstcOdzmf selsdz" 2 foslssEtsdz MOBsMIstsw

vdffdte! ojtedy ;smW § fj ©oftaBti3izs tafj I
tcOlsdzs Bz BZOth Odzddzc 2. Clsdd3 L Odzd 308 Isfmw
L Od3j Mispfdxy dz’d (L OstubBlz.h COOd3j MiIs d Is j dz! L OG to
tcd Mdesd HmMlsteOdzmMiso s € dzd j dzls ©O. L totshy
COC M jydodeBdzj EIsCOM | Odzd L jlztg W jdgRMmris, i wlsit
stsls Bi jCIs, Colttcr 2 Cdzdjdads dmMmfssdz L Iz
M ddalsj teW j 2 MOBd L O3 MisdlIlsj dzv, O dzgj MO
dIs, yYybt td 9" L sa80jl8Is@j sdad GOMSAZ HJ C
Meslse jlsMmMiselzs h d2 d3j ssHj dz'Qd3j thits dzls  dizy .
WstedisdtoclzjIs fslss¢, Ctltster 2 MdzjHEkjls I
Motsj sz Bl jClskz ¢ OdzOdzO. [ 5 1 IstsEe B ditsd
Hy Z0r BGHo@SEB OHt] Mdsets fsMmMisttOdzmise O
zO, dhftsdz L 2w ORPC, ttffztc jsBdY]|€ lstz®Is 6 |
ckzeh €4 (d MmMjte jtedzr 2 tsBJ jCls, d L Oc dzk
MstcOdzgmiso j Mjteo jtcO®). 1 O0cdkzzhCO dL odzj ¢
dzde OW dr MbtekzClkzttkz, d eorL"90jl Ml
Mdz) L Oo jth jdzdWw 1 Ists@Ets dgpjOstisHsO tff jj Locly dz' Ols
jdagslz s 1Ists?2 yj yYyjyPesysj, dets o BtOls
9nBBHAd » (OO stess B IssEHO oW iZds?2 O3
Msdlsjdzj &3, ®dL BOF Bk Gz 2 O HzW 90 " SH dZ
dZOtsB stetsls.

RMfsdz! L so Oded j L Ocderlz "€ te(d odis H I Bd3 S Islgt
Cdzdjdzls omMjeHO or"L"90Ojls d3dj StsSHT L Od3g f
mMisteOdzmise j , O Mjtojto fdzzyOjls or L tser
toj Mdesdz fesMmilstcOdzmiseo j. 1 tesyj M f jtcd HO
ftesMistcOdzmiso © o HitckcoistgO,dzjdadd HH]ddyY dEJdzdH jdz
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OSSO HOddzdz" » 9o tslstsS do dzg s
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Mocmaswux cepsuca bpoxep

td®m3 lwesyimm oL Od@sH]2Misady d3j 3l
d f tsfls Oo MufjStaseds ipQ B

] s ESOARFtcj Hd&z2ZOL dzOyj dz Hdzv Stec Odzd L O
ZH Odzy dzdz" n md Mmis j &3O M dzd tc tsfdsslatstehtsd -tsB d3d d
SlsW stced3OIsdtetso Odzdz" d3d H 5§ klsg JdZls Ogsgg M Is jnis:m
9 J to(stOB Je,Is ¢ O OG s dzts 6SCOA Pd Wisjedp@ tc Z flets B OL t
Misd € O { totslishigjStdsodefsipts Boj Sl 4 ud o OV  d daW e O ls t
ftstseh jddwdd .dj yHE dddd

SOAP Simple Object Access Protorolf esmiss?2 f tetslssC s5d
fO ¢ Bl jUBER. EBSBCd HEVW B A3 dz2O0
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ftod Hy dz dedzts?2 MmdMmlisg§ d3d . SOAP dmftsdz' L Izj
ksyflgickzCIlskzter Mtseh jddw. uvOCOW tsBtsSdzs
¢d tj OdzdL Oydd.

SOAP BfftejHjdzvwjls d&jlssH §jtejHOYyd
tcOMtf toj HY dzj dzdzets?2 dde¥W BtedzOyd sdedzts?2 MmdMmlisyg
Bd&ZzOGtsHOtew tBdZtyS,j tBdj O Mstseh j dadV
wo dgfnjv dzj L O dMd dizs?2 ls 3wz e ©d 3B G
O OS] dO dtyll dhfscd L §cB@ksi)E dzBC
&Bd .

JHAE?2 dL meej ddzsmisi 2 SOAP WwWodzw j e
B3 IstcOdzmt steclsdzf B e s s T S&#) , HEZORB, SM
YlsBBHHJBY o Olsj 2 ls O jzsset SOAP iffotd'j-H j dz
Ld Mt MisOdzH Otelsdze” d3d G etsls sC BBZPMBEE S U HE
JIs cdBSCkzt Bty lkz HdY oL O Z3OMEBOC | J
tcj OdzdL zjIs wWodats] MowLr 9a0dzgdj Hdzw HTTP

[ tczg OV ZS OtwOClsty todzfnislg §& Mg ¢ 3tz tE d g d3-
B tctse Odzed v . 1 HJ ! sy des o7 H J dzd Is fn dz
tejN jdedzg" d©3 HdzZw o Mjrn dBsHjdzj?2 ftesetcOd3dzd
(EHOdzj dgdzr 2 o7 Ltso fHtsyJHEt) .

J SOAP fftejH] dzi dzO BsHJ dz siptc-OB 5 is
sBh jdddl] d3detsy j Mizgd B8 Mssdgby ds BI j HJdZ
ftetsyd M tsB d3j dzQ@ tsfwtdse "dgddedodsd . mdlszOyd d,
Is j dz¥ dzj 5B » SH § B tc @ dsdnlsiziOdze slso j Is. g
sy dets toj Odzd L s9 Ols dze Btsj] Ctdzdyj Mo ts
Ma J BO esUsOfjtdstefn sH 2O dL dzd - .

[ dzv jg@s Mstse " j dzd W 30 SOAP dBtsyjls df
ftoslstsC tsdzr Is. C-MstsB Bzt 2 OdZF OAPO dMdIs
]l MlsOdzH Otclsdetsdz oL Oddii3sH j 2 Mlsadd ftoslssC
i CotemMiBs8OABd] fjttiHOjlsMw sl GiIsy
Is. j . fonOrfdgsH j 2Mlsad] Hidmro0jls oL
SOAP d Hikzet? foltsStd, o C(tltsttsd
mMstseh jddvw d, o L 3y dzts, tSlsdzd ydz' ad3d ts
oLOdBsH j2Msakzjls M twWOL dzdydsy disd B OL 58T
HTTP, TCP, tIMTd™ g dejtSkz ¢ d dzd .
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1l ZOG sHOY 1 Isdd3 ~nOOCIsjtedmisds Odz S«
ftedH]dzj dzdzr = MdMmilsj BOA, o9 Ctltste’r = t0Od
ddzd dzj 9 sL sy § dz.

[ dzv Issets ylstser fted dztsy J dzd-Ind td3se fgzts
dzj SsBrSHd B HJ IsOdz' dats § ts 3 f) O z0f i dregvdzls §
st dmMoOdzdw ddzlsj oW j2MBse oL OdWSBlH Webmise d W
Services Description Languaget Ists w L ¢ HdzVv-Med i ®ded v
]l tmhdtsej wL " CO WSDL dzjydls XML.

cL" S W®/é&blServices Descriptidtanguagé¢ tsff dfmr 9 OJ Is
odmr odzjoSdHBMIstcOC Isdzr = 6 MEkzteMmtse , mtf s
9ntSH HBCEZ& dalsT Sftcj Hydzjdzdzr = s ts9o
HEC Ed3) dzlstso H NSBIJEM flasddif oz j Isthyw H-dzv S
mdwodmse d Hdv ©Gft] HJ AYILY e jieHOjndr's,
odmmofirr LENJAEMISCOC Isdzs?2 d CBdeS to] Isdzts 2 .

10 OBMlstcOCIsdesds Ztetsodzgj Mjteodm L OHC
d fteddddkOj k' = dd&3 MmMstseh j dzd 2, Colstster
XML Schemas odHJj, dzgjLOQadmMddBtsds tsls € sdzl to
S BE® CtsdStc]j Isdztf dz B p ey ez v Cf tdsdesOdzm if t
dzr &3 W stedzkOIsOd3 d ILktsycsod . Y¥dqLdy mMSitsets o

[ dzv s dmodedw ddzlsy 8% g Bindls o ZIMSIDL o
tcOL dzd ydzOw dJda¥ stedZ3OYydw , dZzOf ted d34 te, o ts
oLOddBsH j2Msadw d Hts. [Br ydzs © HSGCE
sted dsedud mMédd yomisd

T (OLHgds Hjdzj dzdVY Bt SO ddBdElz t6OL |
Sftej HdzWjlsipstsady dML

T 1 OLDBdgIstcOCIsdz’ AL BfHtcOBgPL T 9 O) Is
sfgiOyd?2, Ctlsttter j] oL By dts ftesdL oatsHJI

T 1 OLmwgaz Mow L™ o QdafV! BFdBo GO § dzj
J bty ssH, Cwlstster d3 Mtstseh jdzadj HESMIsOo dzw

1 etsls 5 € ts ddUnivedsBl IDescription Discovery &ntegration
ftocj HMlsOQoadzw jIs Mtsets?2 MlsOdzH Otcls dz0@ 9o dzlz
dqdzlsj teW § 2 M7 B(Ca J' f SH Qbsde@diwh) j, 2 s dmoOdsed v
mMtsal My Y dmnEHdOdzvelb fwu j o-XOML d M) jsdn.dzj H dzv W
od LYP'DI B MY J udo Ogilsf =@ jdfisdsdscd@rpd ¥Ms
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BsHj &Y B di §sHyYdd dedeslsd HiEtke Hiske
& NS sd S8 bkLdse (d to]f Q@ dz ndgdsc
bdzd C Oz desfyls! L,@PdMifx sdedE @yqg2 s d fod
Cd dO dL di3ddzj dedv, MmeijHMmlso O tBJMYJ Udc
ZOYydsdzOdzdL Oydd L Of dfj2,. Ih deids seo@jde™w
o j PPl 20 toj H dzOL ZOYUOEOM! Hd&" §BHHJ &
stetsdzdzsc s B d B3O PG b g B v 2O o dzz s te g
Bsj JMisd LseOddj HA §ehsttjddy 6t
dHj ks d®icj s digso Odzdzs 2 OB E gk | SisEoe
femC Ol MBLHOd) tjjfsttga spbigd datiz? ¢ d
&2 d ) OLHjdvjd & Hshisk sd) .
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|ZOBdt psuRrRY[ PO RIPARC T[] RSOARR
el trfriavam

61 . t J dzdMSGQIdServes

t Jfdzd -O3tEw dzd ~ OdzdL 3 tcOMY tetsMmistc Odzj da
dzs?2 B OLT HOdzdz" ~ (L HOKEEA o M Yd ¢BAE,O d3' o
SHds?2 dL Ikjrdd¢ HEOMhilsOBdtotseo OdzdwWw B OL

ssMmistsdls 11O IsjrdzdC O o Istsds, Ylsts H
HOdzdz" » fMmisswdzdes SCStsfidtkze smw (o] f dzd
Mitd ¢t Hickedn @ OdP] B'vjOCtddz tsB . OL
oL Bsy desMils! tOMftcjHj dzdls! dOctelkzL Sk M

dIsOls' v (@@alrldts cdeel)j CIsr, Ctlter j o3
90Ol , OS] ¢0O0¢ IkOBAdJYyr, ftetsyjHEZztr,

1 Eedzd COydw ( poubls s c dz® B Bdededn Isfotlstg M j, 6 s
W t¢CtsdyOlsy dz' dz@ 2 dOBtste tsB) J Clstse H dzw

ANd dz IsdcdzOB tste EMdzse d?2 Hdzw MmlsOls! . |
dmf sdz L s9 Ols Wdddzt Ister dZzO IsOBdzdy" , o !
zd ydteso Ols! Istsdzr § 5 dzj SBRAtSHJ A3 § H Odzdz
Jsmw gQPiedH®D ItcOWdSE, Edjde hOjIlsmw dL B
~tcOdzd dzr 2 tsBi j d3 H Odzdz = .

CCL j 35QizGagver, MBsH jtoy O d2 B OLEZ H Odzdz

cOMf esMistcOdzv ¥ Ismw  H Odzdz" J , zOL ' 9 O] |
SHdts?2? BOL] HOdzdzr » By des G tej HJ dzd Is
(Publication), GClstster j dtsecduyj mMc¢d B
sj2 (Article). wuwlOls:w fftejHMISOO dzW j Is
fzedzd S Oydd, Cwlstster 2 IbtejBlzjlsmw §Jjtej M
femisddyr j Isdfr sBl jCIstse o MIOJsdswE o
ftsdz LtsoaOlsjdzjd3 IsOBdzdyr, ~tOdedd3r j ¢ tots

[ dzv tej f dzd S Oydd dzj sBrBHJABO siIsH | dz' «
dzdw dBBjIsOHOdzdzr = d ¢ jtoj Mr d&zOj d3" = H Odzdz
JIsmMw BOLtKS2 HOdzdzr = tOMftesMmistcOdzd Isj dzw
i dzZvSQL Server, O Cslststetsd - @O & i@ldad Bdgdf Is
(Distributor). {(OmMftesMmistcOdzdIsj dz@  d3tsy
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Server, ybts d dqLHOIsjdz , tslsHjdz' dzgr d3d
Cslstster 2 ff jtoj Mr dzO¥ Isfqw  HOdzdz" j . (40 J ded
tc@MesmMistcOded Isj dzv BT Yydets B OL qtelzj sfw  dz
stse COC LOGwkY jddetsls: dqdzd HBMIsSE Y datsfr
steOdzL OC yd?2 Msyjbojlsmw M L jeCOdzdctse O

djto jto, sdzzyos h d2 HOdMdz j ls dL HC
Ctsd3 (Subskfdhed sz ldksy jls B Is! Is s ls
Server, Yylsts d dLHOI) dz¢ |, 1 €L J o dzv te,
ddzd wlsHjdzt dzr 2 1 €L J B dzwte SQL Server.
dstsh 1 HsBOoadzj dzgdv fssHYdMEd dzO tsftcj H
HOdzdz" » JBHYTdMUES @lsissk P BHH dzd ydtese C
toj f dzd ydtetso Odgdz" j tsBi jCIsr, d ~RtcOdzd s’
dzn = fkzBdzd S Oyd?2.

1 sHfdMEO dBsy jls B' IsH sftcj HJdzg 2O €
ftced {Issd3 HOdzdz" | HtwddzzndlIlsj dz! dzts ff jtej M
BOL Ez Hifoszdd FMydc O, ddzd ¢C0O0¢ fssHfdmEO
HOdzdz" | LOftcOh doOs s fsHfdMyuds sd. 1}
dzj j tOmMftetsmistcOdzj dz ftcd t©OL9o jtclsr o Oda
Mdzd B3¢ s (snapshot replication) d to]
replication . 1 sHfdMSd 6 LOftesMmMkz B Yydats ¢
ydd mdazdwdzdjd3 ( merge replication), |<
Cdzt yoOls' mw s CodBBzdd COyd2 d Istej B9 C
JB A s LOftesmikz. f(jhjddj t or BBt ¢
LJtcso Olsj 3¢ sfipid o BI j d3j dL B Istsydsts?
Fyomlsekze hdrn o bsfsdttsecdd tjtfidadSoydd.

sdfr tjfddsioydd

slzh jmseakzjls Ited hdzseodz = Isdf O tojt
BBj dzls Odz! desets Mdzed BEC O, tjfdzdS Oydwy IstcOd
I miste wos Isw d B OL dstefsO=q jdn@L dafQudzt |5 d »
dzOff ted d3j tc, tSH dztstc O dzc tospeey replicatiprozd ¢ Oydvw (

tdfdzds Oydwy dsd3d delsOdz! descts MfMmdzd diz¢ O
HOdgdz" | dzO tSftcj HJdzj deder 2 @ Bsd3j dzls o toj 3,
BfSdzy J dzgJ BBdase dzvjIsmW f taigyJEminHsjdds tefg Hf &
detso ' 2 Mmded BSE Cslstster 2 BEZHjIs ®lsftcOs
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Besdg) dzlsOdz! degsets MAdzd BEC O B Yydzes dmif sdz! L
3" MmMIsOIsj?2 d MeowL Odedzr = M dzaj 2 H Odzdz' =
stceOdzL OCyd?2 d tjfdzdsoydd mdzdw dzd j 3.

tdfazdcoydy § uzafsdzejles fsHfdmMud Sz dz
"dydtetse OlIs! HOdzdz" § fsHIIdMEd (MisOIs! d)
HdW dydtetseo Odzde” | MbstetsCd M dLHOIS] dzj &B.
ststets] otcj ddW IsC dzs Yy  dz sls ¢ sz dzad € O
YoOls! mMw d MmMdder tesded L duicfiple.Olsk  HIOEAEZ (3ts df js
B3j dzgj dzgdv MddemtetsdzdL Jtclzes sqw M dL HOI] dzj
oJMisd ¢ CdWdzdSIlskz HOdzdz' -, CSEGHO dLH
ydsetse frlsoslsmw dBsHdW Jydtetse Ols! sHdzed

} sfdzd Hdzd 2 Isd fls tielg f dEOW']2 e -teOMTr
fdzd COydw IstcOdzL OC yd 2. ltcd ftOo ddz datsc
stcOdzL OC yd2 sy jls tsBjMfjyde Ol! sl
Cdds Ztesodzgj d@3 LOHjtY J &, o fsdzda” jJ isy (
fsHfdmudise. (jfddydeizy 3 § HOdzdz |,
fsHfdmMudSsd o twjyddd " btd ¢t ylsj dad
FdMudc O w&tsydls fedeojmisd ¢ deOtelzh j ded
HOdzdz" » M HOdzdz" ©3d dL HOIlsj dzw .

] SH G 5 ISMSsSQICServerH dzv tej f dzd € Oyd d
1. 1J4iBBratsHd® | S i sdzj dzls?

[ dzv o' ftsdzdzd dedv tj f dzd S Oydd dzj sBR s
SQL Server Management Studio (SSMS d B OL ® Odzdz' -
AdventureWorks:

10 MmMjteoajtey] dqLHOIjdzw (source) kmilsc

o [ v B®Y  SKHE ServerS te ts 8§JL Server Expresd dzd
SQL Server Compact. Isd o' ff zfiglzds dgj Isdits dL H OIls jJ dzv
Coydd.

o | H OdadreriureWorks2012sBtcOL j Yy B OL T HOdz
fsorhjddw BjLBYfOMdzsMisd tsBtOL yYyr BOL
dzOo dzd o O Ismw .
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A 10 Mjtweajteyj YsHYdmMyuydecO (destina
fzm¢ SQL Server, Ctetdzgy SSQL SSerrvveerr «
Bsydl Brls! foHfdmMudisd o tjfddstoydd

A L M ls O dztSQLdSsryer Management Studio.

A L MIs O dztSQLJSeryer 2017 Developer edition.

A S 0O0OYUBBlIEPOL jJ Yy BOL"T HOdzdzr = Advent

1 Oy dzts !

Vo 1 dfdzdd@uydsubjteyxdeOjlsmy o 1 CLj
BfSdzy § U B HolzdW o jtemdw di3d.

vV SQL Server Management Studio dzj 5B R f5-
Hdgdiis f sHSCdzt ydils'! mw € dLHOIjdz¢ d ftsHY
HO, Colstster j§ wo dzw s Isfyw Yydzj dkzOdsd f toj H
sysadmin.

2. 4BLHOM] BEZydbd ~ LOfdmji2 Wi ndo
l 1 Istsdg tcOLHjdzj MBLHOS IsMw EZyjlsdze J
O jdzlstseo toj f dzd S Oydd.
H4tSLHO2Is] BIsHj dz® dzlz® Zyd Is dzlz © L Of d fr
mMjteojtoj HdAdzw MdzjHEze hdrn Ocj dzlstsoe :
s OB dtyOutejBlZj A3 j dzyd Isdz

Agent Location Account name
Snapshot Agent Publisher <machine_nanm@repl_snapshot
Log Reader Publisher <machine_nanwrepl_logreader
Agent
Distribution Publisher and subscrib¢ <machine nanwrepl_distribution
Agent
Merge Agent Publisher angubscriber <machine_nanmrepl_merge

302


https://docs.microsoft.com/sql/ssms/download-sql-server-management-studio-ssms
https://www.microsoft.com/sql-server/sql-server-downloads
https://github.com/Microsoft/sql-server-samples/releases

1 Oy dzts !

l tjfdzdtoO0ydd Publisher d Distrib
sBi jJGClIs \CEROPBE16) SQL S e rsubscriher [ B
(NODE2S QL 2016) WwWodzw jlsfqw 8 ®hzg cadar bze r Pk
dmf sdz L s Ols sHddz d bktls 33 Bl jJCIs
sBWL Olsj dz dz' B. ] dzO N j S bfigdzlz y Dje r P udbmiffit
sHddz d Itsls 3yj eI jCIs.

HBLHOHdM®B dsSOd dzf § Eyjbde 4 L OfdMm
fdzdSO0ydd Publisher

1. [ dz"Publisher, 5Is € tc tCnpyter Management d LAd-
ministrative Tools dz® O dzjzdzdec © o dzj dzd v

2. 1 System Toolste © ¢ tdiscallk/gers and Groups

3. Zz2jkCddlsy ftoOots?2 ¢ detstfUcerssyd e3F B¢ -
tc d IBlgw User

4. 1 9 J HJIs jUser ndmeLdegO y Jedkbiapshot 99 J HJIs ]
f Otcsezczdzt dzj sBatsHd Bz ddaW stedzOyde ,
#4SL HOIYlstsB" MBLHOIS! repl snapshot Oc

A Computer Management
File Action View Help _
e m =2 H ‘ji New User £
A Computer Management (Local‘ Name User name: irepl_snapshot ‘
4 Lj‘,;‘: System Tools Ltli System Tools
b (D) Task Scheduler 83 storage Fulname: |Repl Snapshot |
b @] Event Viewer 4 Services and Applications Desciiption: l ‘
p 23] Shared Folders
4 & Local Users and Groups
U:
d P l'd: .........
1 Grol New User... I asswol I ‘
b (R Perform Refresh Confirm password: I """"" |
ip Devicel
4 3 Storage Help ~ User must change password at next logon
b W Windows Server Backug [ User cannot change password
i=% Disk Management Password never expires
b Ty Servicesan d Applications ] Account is disabled
[ Crate [ [ Gose |

t dBlusL HOdedpil _snapshot Ocj dzls©
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5. 1soltstedlsj f@jHr HENd2 hOc, Ykt
Mmd epl | ogreader, repl distribution
2 Computer Management
File Action View Help
7.'_5 Computer Management (Locarl; Name Full Name Description
4 UE 5“)’5'(5”1 Tools T‘,'Administrator Built-in account for administering...
b (L) Task Scheduler ‘ #, Guest Built-in account for guest access t...
b [ Event Viewer | &L abAdmin __ LabAdmin
b @l Shared Folders & repl_distribu... Repl Distribution
4 & Local Users and Groups| & repl_logreader Repl Logreader
ok sess & repl_merge Repl Merge
P Groups [# & repl_snapshot  Repl Snapshot
B Refmaner | &SQL2016STOT  SQL20165TO1 Local user account for execution ...
tdBRRutsLHOdd] HGYtSdddlsjd dr = bkyjlsde n
6. 10Ct2l] S d&s.
3. 1 BHGEESIstE9C O snapshot fol der
Il 1t ssd3 OLHJdz dOmMlstesdds snapshot
LHOdzdw d RrteOdzj dzdv Bsd3d dzs Odzr dztse 5 fdzqd
HSLHOHddAd tsBh R O CE Hdg dF nf acpOso Moo ti
sk O
1. 1 ftsotsHdd S ] f jWI Senvdrisigte € tc @ O € -
dzs ) J dzdzO W RS \@regtam M ZFiledMicraSaft  SQL

ServekMSSQL.XMSSQL\Data.
2. 4L HO2Isy
3. 10y ddlsd
BJ tcdls fSI2dN0O

dzso zs repldath.C 2 fm d d3j dzj d3
ftcOo 52

Cdasf S 82 o "d s

QJ © ¢ dzOSh&ripg H d O dzts cisLodip@dista Propertiese -
B J tc d\dwgnced Sharing

B. | H d O dzts cfodégldmnced Sharinge ' B j tStfidsej this
Folder,OL Olsgjrdg j tBdrisigsions
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o 2

=1 X cut

== 8] Copy path

Share

7] Paste shorteut

View

j@ “i x + FEasy access v

Move Copy Delete Rename New
tor to~ » folder

l i\ New item v

—

DATA
& Open v E Select all
4 Edit Select none
Properties o
- oo Invert selection

| |
» ThisPC » OSDisk (C:) » Program Files » Microsoft SQL Server » MSSQL13.5QL2016 » MSSQL » DATA I

- Favorites
B Desktop > |

Name

.. repldata

Date modified

4/2/2018 7:33 PM

Type Size

File folder

& Downloads
| Recent places

| Documents

1M This PC
m Desktop
| Documents
% Downloads
¥ Music
= Pictures
H Videos
&, OSDisk (C:)
¥ share (\\primarydc)

] B
) 3 repldata Properties

Versions | Customize |

[x]

SQL Server Databa... 19
SQL Server Databa...

Gene.al Sharing Eecumy Previot

Network File and Folder Sharing

Advanced Sharing

] oy [V share this folder 5
Shared
Settings
Network Path:
\\NODE1\repldata Share name:
lrepldata

Share

Advanced Sharing
Set custom pemissions, create muy|

advanced sharing options. Comments:

w ClusterDisk (S:)

€ Network

Limit the number of simultaneous users to:

16777

‘?:;"Mvanced Sharing...

4

Soee PPy

t dB3.atsL HOdz] j

daspdata § Of € d

4. 1 H d O dzts o=t acpgamissiondor repldata @ " B | tg dsls J
B O 9 (lIsSelectUser, Computers, ServiceAccount, or Groupse 9 J H ( -

s i a3ty dzd BSUQ s B R{PY j ,dals@ H OBtz P<Publish-

er_Machine_NameXrepl _snapshot | r B j tc@héxck Names

9" BJgglsd

v C,J ‘ Search DATA

Select Users, Computers, Service Accounts, or Groups -

| Permissions for repldata ILl
Share Permissions
Group or user names:
S’l) Everyone
1
Pemissions for Everyone Allow Deny
Full Control O O
Change O O
Read O
Select this object type:
|Usevs. Groups, or Built-in security principals|

| | Object Types... |

From this location:

Enter the object names to select (examples):

sqlrepro.edu Locations...

NODET\vepl snapshot

A
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{ B4 OBslSO f) HdOdsEte " &3 S dzOdBd dL

5. 1 tselststedlsj h O 4, Ylstser HisB Ooa dls
ftdmd, Cslstster § 9 MsL H Od
<Publisher_Machine_Name\r e pl _mer ge

<Publisher_Machine_Name\repl_distribution .

6. 1 Mmdzy HEBSB OO dzj ded VW ISted m Jz yfgdejdal L& -
shdj fcOa0O® HEtsMiskzY O:

1  repl_distributionRead

1  repl_mergeRead

1 repl_snapshotull Control

Permissions for repldata - Permissions for repldata Permissions for repldata -
Share Pemnissions Share Pemissions Share Pemissions
Group or user names. Group or user names. Group or user names:
82, Everyone 82, Everyone 82, Everyone
b §repl_distibution (NODE 1\vepi_distribution) & repl_distribution (NODE1\vepl_dstribution) 2, repl_distribution (NODE1\repl_distribution)
R, repl_merge (NODE 1'vep|_merge) b ¥repl_merge (NODE1'vepl_merge) 2 repl_merge (NODE1\rep|_merge)
& repl_snapshot (NODE'vepl_snapshot) & repl_snapshot (NODE1\vep_snapshot) b §repi_snapshot (NODE 1'vepl_snapshot)
Add Remove Add | Remo Add Remove
Pemissions for repl_distribution Alow Deny Permissions for repl_merge Allow Deny ermissio r repl_snapshot A Deny
Full Control Full Control | Full Control [
Change Change Change vl
Read v Read vl Read [
oK Cancel Aoply ok | [ Cancel Posly | 0K Cancel Poply

tdim. 6.5. 10Ld&Oyjdd] fttOs HEMIst

7. 1 fmMdz ftejHBMISOO dzj dzgd v [fstowplets BH s ls
L OCtcr Is! H d O easngissienssfpr replfatzs 1 O X [d] sty -
BT LOCtrIs! HJAOWrsaShating ts¢ dzts
8. 1 HJdOdts€ wepldady Properties, o' B jtedlsj o ¢Cd
Security,L Ols j &3 9 Edd:j tcd Is |
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L) 1 rgpldata Prqurties -

| General I Sharing Security l’revious Versions I Customize |

Object name:  C:\Program Files\Microsoft SQL Server\MSSQL13.

Group Or user names:

42 CREATOR OWNER

52, SYSTEM

2, Administrators (NODE1\Administrators)

#2, MSSQLESQL2016 2

To change pemissions, click Edit. Edtt..

Pemissions for CREATOR
OWNER Allow Deny
Full control

Modify

Read & execute |=
List folder contents

Read

Write v

For special pemmissions or advanced settings,
click Advanced.

[ ok || cancel || Aeply

tdf.6.6 { OBskO M HJOdkscEso™ &3 SCdzsds

9. 1 HJOd&tc femdsiomsfodzepldatas ' B jJ tedIs] [ €
BOo dIsu d O dets ctdsCodFmipct Users, Computers, Service Ac-
counts, or Groupse 9 J Hd &g$napshot Agent accountm s L H O dzdzts j
tc O dzJ &J O C<Publisher_Machine_Namexepl snapshot I " B jted Is §
CheckNames O L Olsjds.o" Bjtedlsy]

Permissions for repldata [ x| Select Users, Computers, Service Accounts, or Groups =
Security Select this object type:
‘Lbcrs.Gmup:‘ or Builtin security principals ‘ ‘ Object Types... ‘

Object name:  C:\Progrem Files\Microsoft SQL Server\MSSQL13

From this location:

Group or user names [sqlrepm‘edu ‘ ‘ Locations ... ‘
ﬂﬂ CREATOR OWNER
3:5;‘ SYSTEM Enter the object names to select (examples) 3

52, Administrators (NODE 1\Administrators) NODE1\repl snapshot Check Names
#2, MSSQLSSQL2016 ! -

1

o 41 ok [ Cowsl |

:

Pemissions for CREATOR
OWNER

Full control

Modify

Read & execute

List folder contents
Read

H
&
<

ooood|g
ooooo

OK Cancel
tdB7. (O0BslsO M) HJOdKE®SE®&JI 5C &ZOB] d
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10. ¥ solststedilsy HtwjHr HEZA 2 N OCG, Ylstss
H dzw O¢ j dzls O tcOMmY tcj H j dzj dad v
<Publisher_Machine_Namg\repl_distribution, d Hd&zvW O0Ocj dzsO
¢ OLPublisher_Machine_Name\repl_merge

11. vBjHdIkjMm!, vyt mMdzjuHbkzshd] tOLtcj'
repl_didribution: Read
repl_mergeRead
repl_snapshofull Control

= =4 =4

Permissions for repldata - Permissions for repldata - Permissions for repldata -
Security l Security ‘ Security 7‘
Object name:  C:\Program Files\Microsoft SQL Server\MSSQL13. Object name:  C:\Program Files\Microsoft SQL Server\MSSQL13. Object name:  C:\Program Files\Microsoft SQL Server\MSSQL13.
Group or user names: Group or user names: Group or user names:
2, Administrators (NODE1\Administrators) A~ 82, Administrators (NODE1\Administrators) A 82, Administrators (NODE1\Administrators) A
#2, MSSQLSSQL2016 2 MSSQLSSQL2016 H2 MSSQLSSQL2016
b Y repl_distribution (NODE1\vep!_distribution) 2 repl_distribution (NODE\repl_distribution) &, repl_distribution (NODE1\repl_distribution)

3,. repl_merge (NODE1\repl_merge)
3) repl_snapshot (NODE1\repl_snapshot)

<| m

.?, repl_merge (NODE1\repl_merge)

b Y repl_snapshot (NODET\repl_snapshot)

b Yrepl_merge (NODET\repl_merge)
3_, repl_snapshot (NODE1\repl_snapshot)

<| m
<| m

< 1} > < n > < n >
Pemissions for repl_distribution Allow Deny Pemissions for repl_merge Allow Deny Pemissions for repl_snapshot Allow Deny

Read & execute O e Full control O o i~ Full control o »

List folder contents O O Modify O O L Modify v O =

Read O = Read & execute O O = Read & execute O

Wiite [ O I List folder contents O O List folder contents vl O

Special permissions 5 Read B K Read O I~

oK | [ Cancel | [ remy | [ ok ][ cancel |[ ewy | [ok ][ cancel |[ remty |

td®8 [ftjnjdjddj ©OMLJhjdd? HAv
12 1 jtej2Hdls] SharingifddE®H® b B tOIsdls j

%ZO NetPatlomn v HEsMszfO. Skl k! §d
dz0 fiy Is tesmabshgt folder
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repldata Properties

LGeneraI: } Sharing | Secim[ ] Previous Versions l Customize 7_

Network File and Folder Sharing

repldata
| Shared

Network Path:
‘\\NODE1\repldata

Advanced Sharing

Set custom pemissions, create multiple shares, and set other

advanced sharing options.

| ¥ Advanced Sharing...

| ok || Cance |
tdfm. 6.9. [ftejHjdjdd fkisd §Of!
13. 1 " B J tgfdds,i ylstsB " L OC ter Is! rephddtdd dzts ¢ ts-
Properties.
4 1 0Mtes?2C O distribution

J

dzOo dzd @ O Is fyw

B OL

L Issds teOL H ] dzj

H Odzdz" ~ . ( dzd

dzj SBOtSHJ A

ZOfMscOdo O Isfyw

di stributor ZJ

di st
tc OL tc jH"dgwdzd W

dz

ZOYOdsd ©OB s
MistcOdzj dzad 4 . 1 d
s hps lssfsdsedsy

M 1Isdd3 teOLHJ &zsd3 sIsC

Hj z02 s j
ted f &zd € Oydd,

L Ists@ s,

Jd dzd
sMss j dzdzis

1 OMiIstedsi2&tOr i buti on

1.

} sH G dz¢¥ yd lpybligher of

dzO publisher

Mted HJ HtcJ HO SQ

Management
2. 24 &z dzd Is §
o ' B J t€dniBgyre Distribution :

Studi o
f cOo 52

d tOL o9 jtedad s j
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%% Microsoft SQL Server Management Studio (Administrator)
File Edit View Debug Tools Window Help
B -2 E P ANy B DD
Object Explorer v X
Connect~ 9 4/ (VI
= | NODE1\SQL2016 (SQL Server 13.0.1601.5 - SQLREPRO\Administrat|
= | Databases

# [ System Databases

+ [ Database Snapshots

+ | J AdventureWorks2012

+ [l Security
+ 3 Server Objects

S ] Replication|

= Ca LocaIPuI Configure Distribution...

¥ [l Local Su
+ [ PolyBase
+ [ AlwaysOnH
+ [ Managemer
+ [ Integration ¢
[ SQL Server £

Launch Replication Monitor
Generate Scripts...

Update Replication Passwords...
New

Reports

Refresh

t d §10. t Ofp sUstOdzls j € flsdz’ s Bj Azs dL 4§ zdz

l Oy dzts !

[ Mdzd & o0OMm JMmis! §oHSdsyjdzdy ¢ SQ
localhost © dzg WOSCIsdyjmEétsy dd3vw MmJjtee j O,
sCdzs M ftejHEZftoiyHiddjdz, yYlsts SQL Ser
Mdtcolgcdhibst | " B B lspJOdzsetsosd3 tsSCdzy { to]
Il HdOdtsE tua c5 @ venerc t d L dzgedeef lbgmemts L dzO -
Y J dddcelhostdzO® dd3w o Oh j et M tod jsta@.dzt WIS} d3
fnw

1 O EmMisdIlsmw The Distribution Confi

3. 1 0 fMmls tcstigfuipg, © ¥ B | tc hdsyperName>, Ctslsts-
tcs] BEHJI o' Miskf Ols! o CDsypuipls;SPL Mo ts§
Server MmMsLHOMIs HdMistedBERZIsde BOL T HOd
Next.
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«F Configure Distribution Wizard |L|i-

Distributor
Use this server as its own Distributor or select another server as the Distributor.

2R

The Distributor is the server responsible for storing replication information used during synchronizations.

I (® 'NODE1\SQL2016 will act as its own Distributor; SQL Server will create a distribution database and log I

(0 Use the following server as the Distributor (Note: the server you select must already be configured as a
Distributor):

| <Back |[ Net> || Fnsh> |[ Cancel |

tdHll wsLHOd] HdMlstcdBEkZzIsdoa ® BOL' HOM

4. [ M dBOL Server Agentdzj t©OBtSISOjlIls, dz0 MmlisOt
Y JSSQL Server Agentlz nls O dzfs ® d Isiz© ) S@.Serde®AgentL O -
fzmMCOj Ishw Oo lstsBBONegtyj MSd. 1 rBjtedlsy

5. 1 9 j H dildzjls W<Publisher _Machine _Name\repldata o
Snapshot folder, OL Olsg 'dg j g PPGL Jstsls § kzlIs Hisdzy J d
HOIs ! fn IsjLd@t tsydsidy dAff s Netvddg Bath H dzv o Oh j 6 &

repldata.
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repldata Properties IL E Configure Distribution Wizard |L|£-

| General ‘ Sharing | Security l Previous Versions l Customize | Snapshot Folder
- T o - E— Specify the root location where snapshots will be stored.

Network File and Folder Sharing M
repldata

J Shared To allow Distribution and Merge Agents that run at Subscribers to access the snapshots of their publications.

you must use a network path to refer to the snapshot folder.
Network Path:
\\NODE1\repldata

Shar Snapshot folder:
[ [\NODE1\vepidata]
Advanced Sharing

Set custom pemissions, create multiple shares, and set other
advanced sharing options.

‘!fg‘Mvanced Sharing...

o Be sure that the path you specify is comect. The wizand cannot validate it because the accounts used to
access the folder are not yet known.

[ <Back |[ Net> |[ Fnish>> || Cancel

.
td®l2 JotsH fklsd §0O5Cd.

6. lteddsdlsy L dzOyj dedw 5 Ed3sdzyOdzd® ¢
BOMIsj 6O d2OMistetsy ¢ .

oF Configure Distribution Wizard [=[=x]
v

Complete the Wizard
Verify the choices made in the wizard and click Finish.

Click Finish to perform the following actions:
Configure distribution.

Distribution will be configured with the following options:

e Use 'NODE1\SQL2016" as the Distributor.

*  Configure the SQL Server Agent service on ‘'NODE1\SQL2016 to start automatically when the computer
is started.

Use "\NODE1\repldata’ as the root snapshot folder for Publishers using this Distributor.

*  Store the distribution database ‘distribution’in 'C:\Program Files\Microsoft SQL Server
\MSSQL13.5QL2016\MSSQL\Data"

e Store the distribution database log file in 'C:\Program Files\Microsoft SQL Server\MSSQL13.5QL2016
\MSSQL\Data".

o Allow the following servers running SQL Serverto use NODE1\SQL2016 as their Distributor:
NODE1\SQL2016

< Back | Fnsh || Cancel |
td|l3 I r mMlsOoadzv j 3 L dzgOyJ ded v dzOMmistets

7. 17 BJtqdddsitse IstsB" 9 C dzt ydils+ di stori
ltod dOMIstes2 ¢ ] tOmMftesmisteOdzdIsy dzv &
shde ¢ 0. Clss L AEOYOJIs, ylbts kEydlsdow L
Fud sdes?2 L Of d igfnt, &ZPL VW Sz y MW OH BB dzd My Is
Misjddd . 1 JBBR~BHJ®SL difesrisv ecrO fAzgrndsrdtils + 9 tSED
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Mlseadls! 1Isd tOLtj" jddw MmMkh jmlselzs h j2
Zyjlsdzze dqin@tsdifn'L 2 j igze SQL Server Agen

- Configure Distribution Wizard = [LCTY X

Configuring...
Click Stop to intemupt the operation.

( i < 3 Total 1 Emor
Completed with emors 2 Success 0 Waming
Details:
Action Status Message
@ Corfiguring the Distributor Success
@ Enabling Publisher NODET\SQL2016' Success
@ Configuing SQL Server Agent to start automati...  Emor An emmor occumed co....
Configure Distribution Wizard

|‘ ) An emor occurred configuring SQL Server Agent.
. Additional information:

Ly SQL Serverblocked access to procedure ‘dbo sp_set_sqlagent_properties’ of component ‘Agent XPs’
because this component is tumed off as part of the security configuration for this server. A system
administrator can enable the use of "Agent XPs’ by using sp_configure. For more information about
enabling "Agent XPs', search for ‘Agent XPs'in SQL Server Books Online. (Microsoft SQL Server, Emror:
15281)

o LY
td®ld ovydlsdzOw L Ofdms dzy WwWeodzwjlIsmw OH 3]
[ Mdzd 1 L jBfdWwte SQL Sete@etls @faln afg et
90O0kd OHBdzd MIstcOIststc O, By dzs L OB BENIS Is

.. Microsoft SQL Server Management Studio (Administrator)
File Edit View Debug Tools Window Help

-0 (8- 0-2 8B D Newuey [ S|
Object Explorer >+ ax

Connect~ 43 &3 & B
= [{§ NODE1\SQL2016 (SQL Server 13.0.1601.5 - SQLREPRO\Administrat,
= [_3 Databases
# [ System Databases
+ [ Database Snapshots
@ | J AdventureWorks2012
# [3 Security
# [ Server Objects
= 3 Replication
# [ Local Publications
+ [ Local Subscriptions
3 PolyBase
[ AlwaysOn High Availability
[Z3 Management
3 Integration Services Catalogs

New

Multi Server Administration

Start
Stop
Restart

Start PowerShell

Reports 3

Refresh

Properties

t dBl5 1 O0fEMS O OHBRBIEZIMISOISBLO 9
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1 Oy dzts!

( Mdzd SQL Agent dzfj LOfkmisdls: mw, hH
hd SQL Agent © SSMS d or B ] tc (- Sf B dzt
Hdlsmw 9o smMsOdtse dzj dzdzsd3z Mtsmissw dzd d , L
Server Configuration Manager.

5. 10Msts2C0 O HEMszfO BOL' HC

1. 1 SQL Server Management Studio,tc©OL o j tedzd Is j Iz
Security, j dz€C dzdIsj ftcOo ts2 ¢ dzifpginsP a3’ & jJtc df -ts
Is New Login:

L. Microsoft SQL Server Management Studio (Administrator)

File Edit View Debug Tools Window Help
@3- -2 B | D NewQuery Ly 5 i 15
I x

Object Explorer

Connect~ &7 & ¢ B
= [h NODE1\SQL2016 (SQL Server 13.0.1601.5 - SQLREPROVAdministrat:
= .3 Databases
+ [l System Databases
+ [ Database Snapshots
+ | J AdventureWorks2012

= [ Security
=] _J .

X New Login... bgin#
&, Filter » in2g
-1
';... Start PowerShell
ch
Y Reports 3
A 16
ch
A Refresh 5QL2016

& NT SERVICE\SQLWriter
& NT SERVICE\Winmgmt
&, =a

t d B16. 1 OMstets?2C 0O ftc@o Hzv ftsdz L tso
2. 1 0 9C &zOHGeperal, 9" B J eldtsg M 1 9 J HdIs§

<Publisher_Machine_NameXrepl snapshoto {f ts dgpter the object
name to selecto ' B j t€HelskjNamesOL Olsojrdp j t§ ¢.Is J
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d Login - New -0 X
Selecta page =
, 8 seript v 74 Hel
42 General S serpt ~ [ Heip )
22 Server Roles
127 User Mapping Login name: ‘ || e I
# Securabl i
= 5::;:? = @® Windows authentication
Select User or Group -
Select this object type:
‘Useror Built-in security principal | | Obilect Typea.. ‘
From this location:
[heet |
[E=t obiect name to select @amples): 3
|NODE1mI snapshot] ) [[Grock tomes |
Connection
o 4
NODET\SQL2016 . B
Connection: Mapped Credentials Credentia Provider
SQLREPRO\Administrator
Progress
Resdy Defauk database: [master v]
Defiill baiguage’ [ cdefaut> v

t {BL7.t OB&ISO ) HdOdksScto ™ & € dats s

3. 1 @ € dzOUWsér Mapping, © M if d fiySels mapped to this
logine r B J tdidtddbytion d AdventureWorks20128 O O dzdz" =

1 M1 d ig&tgpbase role membershipe ' B j tdoddsgb owner
HdwB j B GHLOdzdz" -

Login - New (== .
8 Sompt = [ Help
1 )
Map Database User Jefault Schema
b vl AdventureWorks2012 NODET\repl_snapshot |_|
vl distribution NODE1'repl_snapshat |_|
T
(] moded
0 medb
[0 tempdd

Connection

Server
NODET\SGL206 Database role membership for: distibution

Connection dh_sccessadmin
SQLREPRO\Administrator H dbbackupoperator

o View [7] db_datareader

] db_datawrter

(| db_ddiadmin

[] db_denydatareader 3
[] oy piril e

ob gdeovdiata
%] db_owner

L] ab_secumyad
v public
[] repimoniter

[ ok ][ comea |
t B8 OMBtes2 SO BOL"™ HOdzdZ ~.

4. lrBjiddslsy ylstse ' LofirisL H Ols
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5 1l soltstedlsi,h Qdsds e 1loginmidarOlsitclz ¢ d o
COdz' dg7 &7 bkyjlsder BplL @ fyjrd buti on, re
rep._merge) . ClIsd EyJldz J LOfdmd HGddzr B
o Olsj dzv o5, Rvssislasiite |y d2jo dzO d3d to s dre] fyeds 5 © O dzdz
distribution d AdventureWorksB OL j H Odzdz =~ .

1 OfMbtes?2C0 bQ@dcPfhde@ipgd oiBjHEZ H
fsmistsy glzdziglso s h s f sH G dz¥ yJ dedzr dz3d

1 10Mstes2C 0O dJLHOIsjdzv HdzW toj §f dzd C O

eBLHOd]] fkzBdkdSOydd d ftcj HJ dzj dzd 4

1. 1 sHGCdz¢ ydlsg m! ¢ dL HOIsj dz¥ ) mtej
Management Studio d tOLojtedzdlsj kL j dz

2. 2 dZzCdzedlsy Qo2 € dBOPLE sBedyed A
9" B j tSthis. SQL Server AgentH tsdzy j dz2 B ' Is! LOf kM j o
IHOdzd j &3 2B dzdS®LydHer yeaydzdAgent dzj s
Msdbiss dzgj sBrtsHd BB MHj &zOI! otelzydzze (
SQL Server.

3. { O0M¢ s @t Réplication, hjdzCdzdIlsy fOo 52
3" M d dzO LoffaDRjublitations d o " B NémwdPshjication. 1 O
L Issds O] LOfEMCOjIsMw [ OMisjtc MtsL HOdz

4, 1 0 9 ¢ dzORubBligation Database o'" B jtedIsJ
AdventureWorks2012 O L Olsj 3OQezj g jtedIs g

5. 1 @ € dzO Rubljcation Typeo " B j t@cansgctional pub-
lication, OL O Isdgp@iz di3d B dizj J

6. 1 O9 € dzOHARIges t OMC telis2 IIgblesd 9" B J ted Is j
W dzO yPRmoduct. | Olstg @3N ¢ tdAs 2 fsagrluct d iy dzd AW dz @ »t&€Wd-
H s i.istPriced StandardCost 1 Oy d3dési]

7. 1 @ C dzOH € JTallelRowse ro " BAdetd Is J§

8. I HJOdtsc SradsKifer® @ dzjj tSdfdtyStockLevel
1 O &3 Isijls talg@zC 2 o f tc Qo 5, Ylstser HsB OoadlIs
sste WHERE. 1 Olsjd3 otk ydzkz:® 99 JHdIs§
WHERE MmdzjHkeshdd3z tsBtcOL tsd3:
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WHERE [SafetyStockLevel] < 500

9. 10 dBdbd O L OlsjMextdzO) i3d Is J

10. 1 r B j oW dz@ ¥ €fate a snapshot immediately and
keep the snapshot available to initialize subscriptiond dzO 3 dzNdxt]

11. 1 @ § dzOAgdéntj Security fr) dzd dzt] dz@ »Us& the securi-
ty settings from the Snapshot Agent

I'rBj@ddgOdsj Iste” B judEY OBdplpls @ d3sd3j d
fdzd &3¢ so .  RubligherdMaghine<Nam&repl_snapshot o {f to ts -
yJ mm wHYgsO o990 jHdlsy { Otctsdz! Hdzw | Ists?2
BJtdld

12. 1 solststcdBjfcj Hr HEh @Ry lstsB "z Mlis Odzts -

o d IxPublisher Machine Name\repl logreader o ¢ Oy j gl g ks dats 2
L Of ¢ fdtfielLog ReadeAgent) Ols j d3 dfOsy d3d Is |

13. 1 O 9 € dzOHGopnplete the Wizard 99 jHJIs]
AdvWorksProductTrans o {f ts @yblication named dzO » d3Hitssh:

14. 1 sidzy ML HOddW § kzGlazeHSdd'y dufQ o Jdry
dzdw tOBBIsr d&OMIsj .0O.

[ fdBQL Server Agent dzgj LOfEhjdz {tc
COyde, dByjls eotLddCdzizls! MmdzjHize h OW s
O Ists, Ykt fEzedzdtoOoydw Br dZO MtsL H OdAzZO
mMsse L O kMmMisdIls' J J. Il 1 ssdSQh8ewer©j dzj
Agent, L ®Is j d3 oLtc@efyxapls d Is 'AgeBth ap s h ot

2.l esfiiiisilste Mtsmissw dzd™w ML HOdedW Bsd
1. 1 BHGC dz¢ ydlsj m! CSQLJ SerweDd IdMarcaement
Studio, tOMSt2Is] kL jdz MjOfEed@, ROplL Ols A
2. 1 ff OlupdaljPublicationsh j dzC dzdIsj f tcOQo 82 ¢ dz
h dAdvWorksProductTrans, O L Olsj &iewd SnapghiotdAlgent
Status
3. [IiBtOL dIsmvw IsgnfpkhotdA@entfn IS1QjistdzjfrH 1 j t
~nBHBdR ¢ MdzjHkesh jd&BEz ttOLH]jd&ZE BEBJHJIS]
o' fsdzdzy dz My 4 " dats.
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[ HdBOL Server Agentdzg " dz L Of M jdz ftcd ML HC
ydd, o [ sSdapdfidd AgentdzflStSGHO dzy L O EMC O
Az yoj &tay, gEtsg ™ L Gtiapshds Agent

3 1 sBOodzjdzdy dseddzO Di stri buti on

1. 1 sHGCdz¢ ydlsg m! CSQLJ Semnved Id1ardafement
Studio, t©OMStB2Is] EZLjdkz MjgDJfER, ROpPpL Ols A

2. 1 1 O04¢j Local , PlQldaC czaftisij o nfstc © o ts2
d3r h HdvWorksProductTrans, O L Ols j ®operties. j tddtdsvjo d Is -
fMw  H d O dzts GPelidatjon Redpettiss.

Ql r B j todldiORullitation Accesd.ist d dzO » d3dhtid,

B.l H d O dzts dst§ albigdiPublication Accesso ' B J ted Is J

<Publisher_Machine_Namrepl_distribution, JdzO» i3 & 4

4 wtLHOd] fsHfdmMCd dzO0 f zBdzd S Oyds

l 1 Issd3 tcOLHjdz HBSBOoa dzW jIsmw Bf-sH Y
dzd ¢ ©Oydd . ] H O dzdzts 2 tcOB SISy dimf sdzr L &z
(NODE2AS QL2016), dzts o' IsOCYJ dBsYyJlsy HB
Ckz d&zO dL HOIsj dzw .

eBLHOd) TsHfdmMEd

1. 1 tsHGCdz¢ ydlsj M ¢ dL HOIsj dz¢ ) SQlI
Studi o, tOmMCtets2Ilsy kL j dAfOM Ctizo jRe®,l | @ aLt

2. 1 O ¢j Local PhPjudbCldedclsajt i Hhm®o ts2
d3r h ddzO AdvWorksProductTrans, O L Olsj o3 oNew j tod Is
Subscriptions 1 Of zMmIsdIlsmMw New Subscription

3. 10 9 C dzOH € § Publ i catriBgnedls |
AdvWorksProductTrans, O L Ols j MextdzOy d3d Is J

4. 1 @ € dzO BiStrjpution Agent Location, e ' B j tRdnlsa|)
agents at the Distributor, OL O Isdg@i3 dzNdxt,

5. 1 O o ¢ d&abacfibers jMmdzd dzj BlssBtcO) O}
fdmyd<c O 1 CL J 3fAdevSlSGriben " ©J) t Plsjj d&kddo " B j (G
SQL Server

Subscriber d L tc OMKE My dtsmw M dME O. Clstsls
Hd Odzsc s olBnectdd Iser 1 o jHdI] dJd&3v 1 €L j d3f
Yyqdgeo d L OlsGougectizOx d3d Is J

318



] smdzy HBBOO dzj dzdwVw HYsHYdMUdEO EMlsOc
dzj &3 1 S L J B dzZvicO o 0Oh jcets {§New Pafahabé ©. 1 C
tc O LSpbscription Database

6. [lstsBtcOL dd DWsc s &6 gisw Database.

l 9 j HHErdmyctReplicastf sdzj Dat ab a &z0y[dsd €
L Ols§ d3 ddext:d3d Is j

7. 1 @ € dzO BiStrjpution Agent Security, dzOy &3dIsj ¢ dzts
Bdzse sIstsyd 4 d3...) . ( l 94 H(JdIsj Publish- <
er_Machine Names\repl_distribution o {f ts dBjocessaccount, 99 JHdIs]
f Qtetsdzr HdzWw 1 Ists2 Eyjls,dzs@ LG jddepd{dzO xdzd I

8. 1 O d3ffikigh, ylser fteddawlils! L dzgOyj daed v
sMisOdz: dzr = MlstcOdzd yor d LOo jteh dlsj OB

5 10Mstes?2C 0O tOLjh jdzd?2 BOL'"™ HOdzdze
1. 1 BHGC dz¢ ydlsg m! ¢ fsHf dmyd < z )
Management St uSecudty, thQiECtelds(Aslg] ff tcOo 52
&3r hdzO L odpi'mg tcd ldgginNe w
O. 9 ¢@zOGéngralf sH LNamaon B J @ dClEfjif¢ H -
B Olsj dzdztpulzscriberMachine Name-\repl_distribution .
B.1 @ ¢ dzO WderjMappings o ' B tcd2ts ¢ @pdawner H da O -
L "ProductReplica
2. 103 dBdIs,ulstsB” L OCtr Is! Nefv@aptz G tso ts
6 lteshdslste MsMmissw ddw fMddentetsded L Oyd
1. 1 BHGC Az ydisj m! C dLHOIsjdz¢ © Mtej H
Studio.
t OLojtedzdls] ELjdz MjdPEOE BepOb £ dt
2. J f Of ¢ jLocal Publications tcOL o j tcdzd Is j
fzedzd C Oyd s
AdvWorksProductTrans, hjdzCdedlsy ftOots?2 ¢ dats
fsHfdmE J o' ~#BPOdugiReplic@ dzdl® 1© OB j dgd Is J Vi o
Synchronization Status
[ssBtOLdIsMw IsjCkhjj Mhisswdd] Mmdd
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3. [ mdzd fsHf dME O dzd SlstsB 6O
AdvWorksProductTrans, &ZOy &3dlsy € dzOeadh kz F5, Yy ls
mMtsC .

7 RLABJwjdd] LOHJjtWYGd t6j fdzdcOydd

1 st OLHjJd&z] dMfsd LEkzslsmw dBOwLSE j
Cd tjfddsoydd dLd3jdzjded? dzO f§sHY dMy
1 OH j B)sAsO o toj d3w , Colststetsy Istej BlzJ IsMmw H
gL d3d dzgj dzd v, o daj M dzdescts dzO dL HOIls§ dzj .

1. 1 BHGC dz¢ ydlsgj m! ¢ dL ‘sé@nerjMaragementytc | H
Studio.

t OLo jtedzdIlsy kL jdz Mmjtce j 60O, h glz@C dzd Is
fOf Sk Repl ©ca®l pdnurech Replicatols Monitor:

2. 1t OMCtets2Ilsj] ocGtkzfflz dLHOIS] dzj 2 dzO
1 €L J o3 dzv te dL HOIsj dzw 0] L Olsj o {
AdvWorksProductTrans.

O. |l BJted Bracerd@kemn®H € Iz

B. 1 " Blnsdstdiacer.

fn ltoshdislstecdIlsjy dMmilsj €hjj otej d3Ww H dzw
fmMdzj Hize h =~ fRistsdes oo Distributor, Distributor to
Subscriber, Total Latency. 1 dzORepddzgflizi € GLO J Is, Ylsts Ists¢
HsMIsSdEe L OHOdzdzs?2 IssySd.
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62. [ 4 1 da ¢ wouMqgrgoDB

1. A jdz@ tOBBIsT

RLEydIs! By mOdzedL 5 toj f dzd S Oydd H Odzdz
1 Okzydls mw t©OLosteOyYdo Ols! CdzOMmiIsj ter dL
d &3 .

2.vytteysdquimédy Mmoo jdHjddW

MongoDB & HBS k3 destststed j dalsd tctso OdzdzOW  fi
BOLOM®R HOdzdzr =, dzj IstcjBlzt hOw ifdMnoOdsd
dedd3 dL S dzommdyud M difd Mystg gz tefsipf Mo 3 QL
fsHtsBdz" | HBSCEZM dalsT d Mmajdkkz BOLT H
tcOL OB SISC 9 o3 Sudhm |s Jz=erids [ azlsog) tbis@ O dzdzts G t
MEAN.

ddMmlsj &30 ff sH Hhpda YOffetc@sifrjs : adsded ezl
CsdeCtojIsder | fYtsdzw HtsClzd3j delstso-W i dzf sz L 15
]l sSHHjteydoaOjlsmw HdmMe 5 tojcbkzdvtcd
OMistesd s L Ofjtelsfif dgAzzoyods@Ms dz0B 5t O

J MongoDB tjH®ded Ldste HOjdzisd : tc j df dif sk dryf
f sHyddel dedz'-2 a(vMea)s tcp rdzOB ste toj f dzd & ( R
Mz yoOw s JjHddeMise jdedzr 2 ( jteodyde 2 kL J dz
md, f§omdd yjet o ls@tesf usd ¢ dzdzd Mudds
OMmMd dern totsdzdets fteddzjdzvels d- &2 Misw.
OB tster i dzdS, btsdkkz yYykt td Lo tsd
otsL BIsy desmiswdz, jhjg d otimmlsOdessoa dls! dd
fdzdSd. (HJdzMIse j dedz’ &Btsidaly yP® i3 L de'6ls1'O @
fsHyYddaj dedz’ 2 {Ists Mz yo®2 jMdzd b d&zOfM B
Yylsts o dzOBtstej tojtfdzds sy jls BrIs! Istsdz
ftsdz' L s9 Ols B sdzji jdzOdztsdcm 2 toff iz &€ ¢ OFC
OB stcOlstodzs? tcOBtslsflstegzdzg lj dzj j dz dzO te

{ Mdetso dztsy  dzOL dzOy Jidae{g § M fuodist O ytedL § t
dzdj. Gkt LdOYyO,jls, Yyt Hdy dO ff tSHH,
i tijfdzdcodzd. |1 Oydets wlsdZilsdls: , ylst,
tcjLjtcodetse Odzd J , sded HOdzj € Blsj tojL §
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Ctsf JtoslOsds jlded ZsS BOL" dzO@ tsftcj Hj dzj dz
tcjfdzdC O oaMjcHO OCIEZzOd dzO.

MongoDB HBMIsdecOjIs tjfdzdcOydd m
1 0Bt Wjhtsdrd Sctczf § © 1 CL J B dzwtetse mong
sHddz d Issls 3 J dzOBtstc H Gedztlzd Bzv | M 6 bipd
L dzsdz, Ctslstster 2 ftsdzkyOjls eofmy Y jtcOYyd
ter, BOCdy ¢COC olststedqydz J, Gteddgd dzv e Is
dzdr B' dz Istsls yj dzOBBte HOdzdzr ». 1 OB st
sSHddz sfmdetse dets?2 kL j dz.

1. 1 0fdm' sdydasle galgg ys fipd o J 6O

1 O tod MEECisC OL OdzO Isdt{ dydzOw fmn J d
MongoDB, o Clststes?2 Cdzdj dzsmC s  tod dzts
M fjwodyder s L dzsdz, O f jtwoadyds 2 kL jo
olststed ydz § kL dzr.

Client Application

Driver

Writes Reads

td®la Y ofdMm! d ubkhify j gOsMdzse detsce s

2. Ybjddj f tjfddSd
pdzt sjtedzOlIsdo 82 vylsjdzeds d LOfdmd m F
GHO HEBO2o9jte dBsYyjls yYydlsOls! d dz¥ ste dzO Y «

322



ZOmMstes2¢Cd dBseckls BT Is! tcOL dz' a3q , dzO {f t
fejrnfsulsdlsjd: dajj M Secondddy¢ Yl s
WstedzOyde M Bdzdy02hjets s COtlsy Mmilsc
Zofmlstetsj ¢ dmYftsd L ¥ Isfv yOhj, Ui fJ
omJ dHJIl yYJtejr Primary.

Client Application

Driver

vf‘f‘
tdm.. 6yRPpdedyj M toj fdzdsd.

3 MtMsBO MHj kO tjfddSlt HeMbsk{ d
A v ¢ OLdb.saveOk()

A LCOLOI! o MistesCj §HC s Yjddw H
A

tgr

LEOLOI! ofpj, O ftbtd Btsdii Ity
ftetsmy , dzO f tc d d3j Becondaxyydeas © 25 ¥ d= d3 tcj e dts
db.collectionfind ({}). readPref fisecondar yo, [ { #fArec

letsBdzy d3" ylsjdzedw M tej f dzd € d:

1. v0O¢ C0O0¢ LOfdMm! Omdds totsdedzOW , 50z
dZzO0 Pri mary, des dzj HBj nm Ols! HIS Secon
MlsOw" §j HOdzdz" §| M Secondary.

2. 10fdMO9 HOdedz" §j dz2O Mmdeso dets?2, dzj
GHO GBMsOd dz §y Odedz'dzlz yOBIstsds'd B'" dzts o My
HOW dzsHO HBdzy dzO ftsHIlse jteHdIs! f sdzzyj o

323



My Bhdj dOMtes2¢d, O jMmls! dzO € Oy
Metsdz € desH BYJHOjIsMw tsHIse jtey HJ ded §

3. stsSGHO HOHOjIs thdse dzfbtsj g &7 B
tso (SCosBME) (1t dfM.

§ ) Replication §

t dB2l wldd3d 6 § tslsjy tod ISfI]dZISSdZISG’tS L d&zO e

| Offistets dz fesyd M tjfdddoydd oy
aBd .
) 1 BH' c¢cMdzkh Oslsé Httke HtkzeO, Ll

(ted MB.AFS vt jMis! COYHOW dsHO f sflstw
&ZO ftojHABIIS ¢cxdoOwW/ dzjxdoOwe, H-d&V Ists
sts Hj 2 Mise dovts fryjdifzdzdd daEdifs .

Prlmary

AN

Heartbeat
Secondary Ry o Secondary

t dB22 1 tSHT c¢cMdzkh Oslsé Htke HttkzcO.

1) [ HdO Bzsca®@ndxmrdy jIsffv dz0.23Ar bT st r
syjde dzjcecCte jMmdetsy fHteddzsyjdedd, L Of kM
dzfj Jj Ml tjmMkztemtse d Blse j yojls L O Ists, Yy
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Csdkshseo Odzd™ ftoedL dzOl’ ¢ d&zOo dgts?2. R 1 5t

GkztecOydw.

(vote only)

t d.B§23 [ H dzO0 SdetcHoOh ddajdz@y JAIs fipwi t e r .

[Mdeseo dzr | BMsB j dedesisd 1 Iss2 Ctsde d ¢ Lz

1 tJfddcoydwy Ofmdds totsdzdzOW

1 o¢teBdlste dzj MtsH jtey dls HOdzdz" =, d {1t

1 Primary d&tsyJjls MlsOls! Secondary
il MisOls! dad Pri mary, ded Secondary

T [0O0CMddBOd ds] Ctdzdyjmsets tj § dzd ¢
dizj ¥ ls ftcOQoats EsdzsMmiseo Ols

T Arbiter d&ydes EfMmsOdesso dls: d dzO
Hj dzOIk! 1 Ists dzj tjStsdgjdgHlzjlsmw, Is. . j
N¥d daj MA3sy jls or f sdzdedls! Mmotss WEkdzC ydse

3. t 4§ ddCi@apw o W

RIsOC, fjteJH dzaOd3d Mlssdls L OHOYO teC
sBi jHddzj dede’ jmj 5. tof flztzd &F totsh jdzdw jVv o
Hj &ZOIs' 1t dg0 BHoEs?2 %¥dLdyjmMSs?2 d&oh(d

1 jtojH LOfEMSCtsd Mjtco jtose dzj sSBrm tSH
dzj daf ®2 dztse Mmjtco jtotsea . [ tsydes {Ists fMH | dzC
EdedWdSOydd eofypj Hj2Mlseadw BEHjdB Hj d&zOIs

md ddzdifmEui @j &5 Hdtepgststedd (tedf.
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KomaHaHas cTpoka

vimongo>md servers\serverl
:\dev\mongo>md servers\server?2
:\dev\mongo>md servers\server3

:\dev\mongo>dir servers
Tom B ycTpoucTtee C He UMEeT MeTKM.
CepvUHbIM HOMep Toma: 42EE-688B

Copepxumoe nanku C:\dev\mongo\servers

.12.2020 17:04 <DIR>
.12.2020 7:04 <DIR> sz
.12.2020 7:04 <DIR> serverl
.12.2020 7:04 <DIR> server?2
.12.2020 7:04 <DIR> server3
0 dawnoe 0 baut
5 nanok 219 212 746 752 6awt ceobogHo

:\dev\mongo>

< >

{ dB24 utBSLHOd]] HdkjSkttd?2 Ho&Y Mmjt

[ dzv L O EMC O 1 €L J B dizjct®B ANGg Hep ggtic OJ iyt
L s Ols!y CtsRBOdZHEZ mMongod. 103 dqdzs] toj Mdz

--dbpath Hdtcj SIsstedw Hdzw W O2dzse Mjtco j to

--port s d3j o twsOics Rz MAistsclzls] detsH C dz
Is T

-repl Set dzOL9o0Odzedjy dzOBBO t6j  dzd €.
oMmjnr ] & yhjednjjdg©~r mongod

lteddsj yodedj: IsO¢ C€0OC o Wi ndows daj
BsdzO0 dL Ctd3OdzH dzts?2 MbstesCd, Ists BEzHJ d3
Hy dz! desdz B8Cdzy SCBBOdEH dzs?2 Msescd. 10 L
HdzW 1 Issdts dzzy dets d i fdo rikmpafdls ' § Otc O d3j

] sHdzd d3j d3 Isted 1 €L j BRoV tc@ jiippte R ] 8@ H(
dzso dz" d3 ( PRI MARY))Y ,dzdek lss@tc t§ 2S E C O NIDOAdR-Y )
Bdlstcsds ( ARBI TER) .
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t dBH25 wjtco jtc® LOYLENjd .

vl fJter dzzy des § s d dzy d Odgg Us(d te tr aiAqlsy'd Od
LOydw or fdgdfdemjtdsifimnilse j dzdets dzO0 fmj tce Jj to] .
¥d dMmftsdz L s9 OlsH Codzhmtsdzy deseg s § dzd § dzls ¢
f OtcOd3j ste’ 1 Ists?2 CsdBBOdzH " :

-—porti f stels Mjteco J 6O

uirdd3w fsdzr L s9 Olsj dzw

-pi f Otets dz!

RABBY fodz LtseaOjdzv d fO0osd 5 EZditsd

1 Orntsde@ d3f jtcor 2 kL jJdz (tedm. 6. 26

{ B26 stdhtd §jtoscts kL dO.
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