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330300 ©oL3sddMs39%0, JugwMo 0b@IMxsgoLYdo, M3gMoGOwwo
0gbLogMgds, m3gMo309wo LobEgdgdo s Sbg 98wIY).

LYM39M0L  30OGHMOBsE0s g  BoBogw  LyMzgBH by
650©9b03dg 30MHEFMPWMMHO  bYMZIOOL  2od390L  geolbdmdl [12].
300@ Mo 356756900 96 Lym396Mm9d0 FoMTmoagbgb 3MMyMsdgdl,
HmImgdog 99390056 BoHozmo, 9.f. "9s30bdgEo”"  M3gMsEoEo
LobEgdol Botyegddo (3mbGH-LgM39Mm0).  ™mogol TbMO3Z, Ymz9wo
300@MOMEOO  obJobs [FoMdmoaqbl ©sdmm30gdgw Moo
LoLEGISL, LogMO 3OMYMTIdI0M s LyMZ0LYdOm.

30OGYWobs3ooL JggaeE 300gd Yo 93mbmdog®o g8ddo
MEO3Md. oo  LYMz9mvyemo  bobEGgds (Imbsggdoms  s3wdsgzgdol
3I6(M0) 3OEI BIONDBYs 3d603LIPMO ©d JEgIHO™ YBgMRYOOL
©O0QE 5 6mMdsly IMobIsML, 25BLo3MMMId0m T5d0b, GMmEs 39bGH®L
23530900L 139305 wMo LoLEBQEYdO s 3SGJOI0MO bFOILEHMM]-
AMOs  gdLobMHgds.  30MGHMOE0DsEo0lL  Asdmygbads  ®53gbody
3g0bogMo  LyM3zgMolL  gMo  Adwsgd  LyMzgMDy  ,d98MmzoL*
L5395 gdsL  0deg3s, MOMOE 0BMYBs SO0 S FF0MEYdS
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999 BHOM9bgMm00L bobxo. 535L0sb J30MEIds 535M10BHWMBY LogH oM™
365X JOOE Bo3wgdo Momgbmdol LyMzgMoms sSOLYIMOOL godm.

39230005  B30M3mM35¢Mmm 300G mo Lol dgdol ULbgs
130653 gbmdYd03 30H03NO Lobi3gdgdmab 9900565000,
2963 gdom 3003093gOEo Jugegdols bgH39MWo
0683MLEHOWIGHMOHOL 53900Ls s FoMMZ0L MZolsBOHOLO:

o gMm  2o0mm3wom  LobGgdsdo ghmby TgBo  ™3gMHoE0IEo
LoLEgdob 3565y Bv)domds;

*  3M0303Mwo OHILYOLYOOL (3GMEILEOOL OM, M3GMOGHO0YICO
©5 23y  Tgblboghmgds) Mm3GH0Ts Mo Asbsfogds  30OEHWSWME
05645690L ImGOU;

* 3965300 LobEgdgdol LHMRo os@sbs 30B03MG ImliEgdl
JmeoU. 396530990 LobG9IgdoL 0bLEowoEools Qs
3MbRogmMoMgdol  OMOMO  bsbIGIX OOl  Fgd30Mgds  Fobolifee
9dDoIdYo 300GV MHo LobEYgdoL (0doxgdOL) botrxBy.

3390©L 396 939930  JoMOMI©  6530m3z69090LsE, o
300@ @6 LobEJIGOL sbobiosmgdod:

e LgmH396MmeE MHgbOLYdDY Fowswo Jmmbmgbgdo - 3oMEHWIMEmO
056go6s  BodBHmdM0z00  ©oTMM30EIBIEY  M39Mo30v  LobEgdal
o809l o  godmmgmomo  HgbGlgdog  3M9dGH03MWOE
30b03MMH0 3564060l BolidBHoedgdom LFoMgds, b6 dg3do dgBo,
3000607 535L BEBBPIOEHMWO 3OMYM>TJd0 FMmobM39b;

o ©o0M30JdMads  ghm  BobogMm  LgMzgmby,  M™IOL
00ymdM0sb  2o0mligersi dslBg sMLIOMO g4z39ws  F0MEHWSLMMO
0569060l FYmd®0sb 2o9mbgaol Gmeg3slios.

dmm  3MHMdEdol  sBmxzbgms 30MEMS0DEo0LS
3WsbGgOHMo oMJdoG9d@veol MOH0OHIgOHydom bgods
d9L5dgdgo, Mmo3 dmEgdEro b5dOMAL gHMIHm doMOMs© LodsblL
o605 9bL.
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300@0Bs300L  3OMmEgbo  bszdomE  3MmI3EgJumEos o
65996039 59mEsBoL 3505 FM5L ombmgl:

0BMEoMgds 30MEoBs3gool 360dgbgwrmgsbo 3md3mbgbdos
5 306G OH0 LobEGIGOOL LOE MYHMNOJNMNOITMY30JOILMDSTO
900aM35MmgMdL. M0 30MEHMOW MO Tobdsbol AFYmdM0b Qsdmligesls
90l 398500sBYg  9M930M5M0  gog3egbol dmbgbs o6 dgmdwos.
3960Mm©, 30H03MOH byM3zgHDY AoBMOgLYIdWME F0MHEMsME FobJobgdl
dm0ol Imbs3gdms 56565060 9O 0560 LogMEg 56 SMLYdMBL. Jo0 FmMol
0683m®3s300L  6gdobdogMo  GHMBLygmo BzgMEgd®Hozo  Jugedo

0b@9mx390L9d0L 993000 bMM 309w ©gds.
06353Lme530s 608bsgly doEosbo 3oMEwsMo LoliEgdolb g

(56 T9@) B3gMwgdMog  3MI30GHIOME  Bs0wdo  0bGHIHMOMmIOLL.
5023560 bobEGgdgdo Ig@os Imgdbowos BoBO3MGH LolLEJIGOL TJmMob
395¢5b0b, 303069005 oY) 56gdo306Mgd0l 396530900
9L GdOLSL.

39500030000 356596980l 30601950 Bo3Eo0LIL 2obobowsggb 2
0005356 3003mbgbEL: obdobdger (Host) o bE«ydo® (Guest) bolEgdgdl,
5050256 Bs130b6dgE0 GBS S BMYMO G Hgbo, B0BOIMG FsMmMZWOm
LobEGASL  FoMImoabl,  bmwm  LENMIsG-bobGHgdgdo  TobBy
2396m93L9dao 1 96 Gg@o 30MEGHWIC MmO 5bdsbgdos.

3H5@0s, 59335600 oM EH030 LEAM®NIEGNIMS FodMbOIA0s TbMEME
©9L3G™3-LobGHYIGPOLM30L,  Losi — ImIbTsMYPdIL  Modpgbody
390530990 bobEGgdob JOHPEOMYEo 458mYgbhgds LF0MEYds. 0O
3153905 15305MmE 53005, MMI3d M5dEYb0dg STM3BOL A5 FMSL
35063 LoFoMmMmgdlL. gl BMPsOo 53356900 bgdOLIOYMHO F0MEH™SEIGHO
0b6gMLEGHOWIGHMOOL  BoMawgddo (oMmImodmds s Tsmo obboengs
SBOLIVIL0d:

o LAMOsMm-LoLBgIsms TodEMBIBOL 83gds - SGOL  3OMEIOIO,
O0Igbog 99M0w0s  306HEMEOO  LobGHgdol sboggdo©  LsFomm
OOMOMO  Bsbodxgdol  8b60dgbgermgbs  99d3oMmgds.  ymgzgero

15



JB96o s6JodgdGHMmIdo doBBglsolsmyol

LEGHoM-0396M530wo LobEgdobomgol (Windows, LINUX, Mac OS X o
bbgs) 0gdbgds LodsBobm 3mbxgoymMszos, Mmdgwos 8909y Ym3z9gwro
30b63M9@ Mo dmnmbmgbols 3obg300 BoMHMM3Yds;

*  300FME™MOO LoLEBYIYPOOL 3N30MIdS 56 3EMBOMYDS — 3M30MmIdOL
™m396M5305 300G MMo  LoLEBJIoL B39 GdMH0Z30 SOl  5qdL
379olbIMdL s 6530905 9BIJHWIM0, M6 Tolidobdge-lolEgdol
23969 99bbogMgdol LMeg 4ogLgdsl 0f393L. B3 MRO™ dmdbogro
30mbo®gdol d94sboBdo ImabAsMgdgEls sGBY356L MEHMZgdL: LBwwo
3mbo®mgd0LOL 30MEHMeEEmO FobJobol LHEo s sTM30IdYEO
sbero 0ddbgds, bmeom d3mwo (obzoMgdmwo) Juermbomagds Lafiyol
300@ M6 Bobdoboli 9yHbmds (Job ImOR035300L Fo®dmoyqbl)
o 99blogMgdol Jobodogre botrxgsl LxgMgds;

o 136M0ob6dm@GHgdolL 89ddbs — L3GOBIMEBHO Z0HEHEYMO LobBIdob
000000056y 0T gmdsl  gfim©gds s bsFoMmmgdol dobgwzom
LobEgdolb dmEgdwyEo dEYMToMIMBIOL 50YIBL 6530MHMBYDL;

o ®oBogMmo  35b6gsbgdols  30MEHMIEOBs30s - mEolbdmdl
3MLYdMo BoH0IMMO LoLEGIGOOL F0MEMEME 0bREOLEHMWIEHY-
6590 30653050 30O G MO FobJobgdol Labom;

e GgLmELgdOL  gobsfoamgds sl3obdger o LEMBsM LolEgdgdl
BmMol — 2x9eobbIMdL FsL30bdge-LoliEgdol MgLwyMLIBdOL (3GMEglm-
Omwo  bodIs3MYJo0,  M3IMIGHOMO s AdMg  TgblbogMgdo,
©0L359dM53900,  Jugmmo  0bEIOHBIoLYdO)  LEGHNTsM-LobEHBgdbY
2390965§0egdsL. gbgds 30639 Hoado Jugwr® MHglmmLYdL (LolEgdol
B0 350Go Jugem®o MAC-80LsdsGm0, IP-0obsds®00).

bgdmm  s0fghowo s9m3s6900L  36MgGH03Mwo  BgoEwoBsEool
36MHmaglbo Lbosmgolbm Lo 305Mm [s[QIO) sMoL fobmeo.
300310 bs300L 3OMMTMwwo 3OmEd@gdo (Bomds VMWare-ol
ESX Server, vSphere s Workstation; g3o®ds Citrix-ob XenApp, go®ds
Microsoft-ob  Hyper-V, Virtual Server, Virtual PC, ggo®ds> Oracle-ol
VirtualBox) 9mo30396 0bLEGMx39bEH 900l gsdmm 65360901 Lbgs@albgs
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(05 OOl 3MOH3MMSE0w0) oldEodol 3m330E IO Jugegdol
LgM39M LobEHIToMS F0MHEHWYSODOEF0OLMZOL. LogwIMHSIdIMS, MM
50 0bLEGHOMIGBEGHIOOL Bsfowo o®OLgdME0 30H03MM0
06xOLEHOWIGHMOHOL  MIFB303bgm©  "30300Gsmadol”  boddgl
gabobm®gds, o3 MMABODBIE0dL  Lodwoegdsl  5deg3l  ™Moz3056m0
bYM39Mo  0bROLEHOWIGHWOOL TMOIMBODBIG0s O Z0MHEHWYSEIH
H9bgdbBy 29093965 d0MmOMOO  Loffo®dmm  3Mm3glbol  99fg39@ oL
3960989 9goliermermb.

Lo0EMLAEHMIGOMP Fob30bOM® F0MEHMO0BIEOOL JOMIHO
LOMWo 3MMYMTMEo 353930 (Bo®ds VMWare) s dobo 30003500
3M33mbgbEHgodo:

o 35039M350bmM0 VMware ESX (ESXi) Server - 3mlL@-Lob@gdol
905OH 390 3OMyMsds (obowgm Jggdmm);

e VMWare Converter - 330903760 2s9mm3zmwomno bob@gdgdol
300@M0Bo300L b goMEPwmmo  356Jobgdol  Lbgsslbgos
BMOHIsGHJOdo 3006396 EH0MgdOL 0blEMmTghE0;

e VMotion - 30600 dobdobgdol dogMogos LghHzgMgdl
FmM0L Bom0 250MmOMZ0L A56M9dg;

e Virtual SMP - U@¥0sm-bob@gdol 4-Bg 9@ 3OHMEILEOML
905000L BOYb39wymes.

dmm fargddo 300w oBoE0s BIMZIOE  935M0E WML
d99bm. x86-50do@gdBHMMobg 9mdTsgg 3OMELEMEMIBOL sbowo MoMds
(Intel, AMD) 306H&5¢0D5300l  535M9GHMOIo  FboMEsFIHOMSS
50 FMMHZ00, M3 JOHNOMMIE 5850EOL 30O GO0 M3YMOGOIE0
Lol gdgdol 3domdol 9%39dGHIOMBL. LHmogo 5023560
360HmEglmMgdom  s®FMmzow  LgMzghyew  LobEgdgddos  Yzgwraby
9839dBHWO0  "BLMWNEBHMOHO  30MFVEO0DBIGO0L"  gobbmMEogwgds,
MHm3gwoi  3mbG-056d9bs0 905 LAHBIOGHMWo  Mm39Ms3ovIero
LolGgdgdol, Mg 9.f. 350390350DMmMYdOL  godmygbgdsls
39olbdmdl.  3503960350DMmM0  13YF0IW MO  FOMEHWOLMMO
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056g56900L  BmdLobygdolbomgol  dgjdboero  dobo  Mm3gMsEomo
LobEYdss. 30MGWSE "Bol30bIEsE" BEBBPIOHEHWWO M3IMHIGOIO
LobEJdgdoL 350396M350DMMGd0m Bsbo3gergds 360836gmm3bo Bmysgl
LyE39MOL BHuMELYIL. JodEobscg gBI3bY Y39wsBY F3M(E3ILYOO
35039M350mMgd0s VMware ESX Server, Microsoft Hyper-V s v)g35bm
36585 Xen.

1.3. 0bg3m®™d5300L Lsodgom 8gbsbgs ighggde Loli@gdgddo
1.3.1. 3Ga®0men-s35M5¢ o bOHMbggwymas

23969 39bbogmgdoL ol dmfymdowmdgdo, HMIWgdoa M3
350m3w00 LobEgdgddo asdmoygbgds (boliGo, babgzs®asd@stvyero,
™330360), 05306m035© FoMIMo9696 0brMMIsgool  Lsodgom
053)5M9dgdl 3mbd30mboMgdols IMsgsHerosbo AsMsbEoom, mmdiss
3H5@05, 35000 30MHE30M0 2o0mygbgds AobLEIMMMYd0m LgMzgeve
LobGHgdgddo B0 YdE0s. 3O0GH03o 0bgMmMTsgool (Lsdsbzm s
Loob®393m dmboggdms 85Bgdo, Lobgwdfoxzm s 3mM3MMIGOIEO
068mM35305) 9O gabrddwsco Fgbobgs 0bxm®Tozool ©s35MA30L
00bs3  dobodoemo  MHOLI0M oMM GdGos.  Latgbgmgm
30M300M900L s 5MJ0oz5300L (ob. g3gdmm) 0blE®mMdgb@Egdo dgodwgds
0683mMT5300L  3oMa30LR0b 53330l ghMgM®  FmbgMbgd
09mEs©  dogobbomm, Tosmo  9o8mygbgds  9s0bz  9MsLs3ToMOLOS
0683mM5300L  LsodgE® Fgbobzol 3MJEH03MWs©  FoMIbEHOMGOdMWO
MBOHY6390ymzoLmzol.

3033093HIOMO  535M5GMMOL  IFoMTMGOIMIdO  230535HMdI6
Ubgoslbgs  Lodwowgdl  0bgm®dsgomwo LoFs®dol (Redundancy)
00Lo0fg350,  OMIJDoRh  Yzgmsy  3M3MWMHME0s 296
Jdgblogmgdsdo 296900 063635300l Q©YO0MmYd0L
094o60Bag00 gatgo fmoadmwo RAID-@E9dbmemaool gedmygbgdom,
HmIgbsi dmzergo dg3qbgdom [3,5-7].
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RAID 50805360905 Gmymé3 Redundant Array of Independent Disks
©S  ©olgmo  JgbbogMgdsdo  3obmoglgdme  0bxMm®TsEoslomsb
30856mM30L  ohJoMgdol o6 dolo Fgbsobgzol LoodgEMdOL sdoMEgdol
Lb3g50slbgs 5eAMOHOMBYOL FgoEegl. La®golm SMLYdMBL Modwgbody
RAID-56Jo®9dd«6s (RAIDO...RAID6) 56 sJo@gd@r@oms 3080060
(@sp. RAID1+0). dJoormam  s0@o-Lergbybg bobbgbgdo  GHgMTobgdo
399009305065 godmomddol: d9-10 dsbogo - RAID10, 99-5 dsbogo -
RAID5 s sbg 9990092

439@sbY 393030 RAID-Lob(dgdo bjgdsdmee dogy-
Moo 1.2 bobsbby.

Block™
- Block2 Block2
Block3 Block'3

- Block™ = Block'2
- Block'3 - Block'd
~ Block's ~ Block'®

65b.1.2. RAID-350gms ¢o3dgdo:
5) RAIDO - b&$s030; ) RAID1 - lst3g;
dg3gbmo  dm3mg  ghoghomo,  RAID5-s6Jo@gddwcol
0mgdggdol 3606303L, Hmdgeog 3-sb 32 bolid ©olgmsb dwdsmdols
L530gdsl 0d¢g3s. 9OJo@gdGvIes 9Bwdbgds ToMGH03 M3IMHGHMOL
»390m3G0o3bsgo  96“ (XOR), GmIgwoi 30@gool  303@93mmdsms
LodMH3EOLYsD 9.§. ,35M0FBIHMWO dEM3gdOL”* Jomgdols s Tomsb
990009m3  d30GHd0L  MHMIgEodg Lofiyobo 803@Y3M@MdOL  sMEA96OL

L53w95¢gd5L 0deg3o.
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P(6:5);

S __ Blockl —
. Block'3

65b.1.2. RAID-3s0g3ms ¢o3gdo:
) RAID1+0 300330606300 LE®so3o s bs®3g;
¢0) RAIDS5 - ool 3760 3515030 35M0GIGHTIMO deMm3gd00

505bm9b, LEBIOEGHMWO  9HOMIYEHOIMNWO  Mm3IMH5309d0LY
3o6Lbgeggdom, s0bodbmwo  ™m3gMogos o6 0393 MobMoygdOL
39003U900L, 53 obo gsdmygbgdol 93mbMToMOMBIL s TmbgMby-
0EmdOl 2965300HMBGAL. 35M0BHIGWIO d™3gdOL BMMHIOMIOOLS O
L5HgoLo 0bBMOT5300L 5B 60dydo obowrgm 1.3 bobsbby.

Drive 1 Drive 2 Drive 3 Drive 4

Stripe 1 0100 0101 0010 0011
Stripe 2 0010 0000 0110 0100
Stripe 3 0011 0001 1010 1000
Stripe 4 0110 0001 1101 1010

6ob.1.3. 356:03)G o denm3gdo (BgMswo gmboo)
35M0FgGHWo  dMm3ol  BmOHToMgdol  dogowomo (306390
LEBHGS030LM30L)
(0100) XOR (0101) XOR (0010) = (0011)

Lofigobo  0bxzm®Is300L  5©0EYIBoL  Fogoe0m0  (OZOMHYMWSE
003905 300390 bGAM030L 306390 dELMIO0)
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(0101) XOR (0010) XOR (0011) = (0100)

RAID5-0b6 305356 ©0Mbgdsl 0565835M@EMO0L ,,0653mGOTs300l
Lsodgm dgbobgs - LoboMygdem IgblbogMgds” dowowo 3mgn030gbG0
§96800y9bL. Fopswomo, 10-olgosbo dsbogolomgzgol Labotmygdam
dgbbogemgds doosbo Igbloghgdol 90%-L Tgoygbl  (bmyogdmo
§0b5306H@B0L Igleryegdol Fgdmbggzsdo), Moz @OLZJOOL ,LsM3MEo*
sbobgol 50%-m0b 99sMgd0m Torswro 3sb396909w0s. Mobsdgdmay
9mboggdms 153939000  ¥Y30MsGHILBMds  LimMgo RAID5-LL 56 dob
9m0x8030MG0ME 35M056@L, RAID6-U gbogds.

1.3.2 0bgm®3s3ool IMsgsgnmbosbo 8g6sbgzols
990 gdo

56509000039  3003mMo30Mw  Jugegddo  dsdmygbgdmwo
0683mM5300L  InEMEMds  gobmbOgms  0BMHEYds.  0bxrzm®Tszool

99bsbz0l G9dbmmmyogdols 3Bsto 3HmaMaliol dombgszs, oo
0900900l d99mgdol 59930¢gdEMds EOMOL J3oMg dmbs3zzgogddo
bg0s 1oFoMmM. BoEOIOLM® FMOIMES30Wo 0bBMOTs300L dgbsbgol
g439woby  3m3MoMe  Bgdbmemaos  dgbobgol  IMezswmbosbo
s0Mdodgd@meos (Multi Tier Storage), Mmdgerdog 29033970 Fabgdol
L59319d39EBY  530MYMOWos  bbgoslbgs  AFoMIMgdIWMOmMdOLS o
©0MgdMgdol  dmHgmdowmds 0bgm®dszool dglsbsbs ©@s dsmo
90563900 0639MHx8390L500. LoEgoLbmE 50bodbw dmfiygmdowmdsms
39900930 3@obgdo dgodengds 3odmzymo (bob.1.4) [9]:

o SSD (Solid State Drive) - dgs®lbgreosbo obzn®o ¢gdbmemyos,
MHmdgwoi  Bobgzom998@ MM BHdbmamyosl  9dbgds o
Loygmzg MM 36Md0E0 G3wgd-dgbliog®gdol Lobmbodl Fo@dmaygbl.
245900635 “190M YL Bowsero IGoMIMIGIMOHMIOM s SY3g JoMso
g3oboom;
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B9b.1.4. 9mb5(390000 3r335¢mMB0560 o330l 3mI3mbgbEgdO:
3) SATA s SAS-06¢6H5390Lgd0; 8) 9gs®lbgrywosbo oz (SSD);

) 95050393500 M3(30379M0 olgm: Blu Ray: ) wgb@mco
99bliogHdoL 3563

e SAS/FC (Serial Attached SCSI/Fibre Channel) - bol@ @olggdoby
9290990 B9dbmemyos, GMIgwdos 0bxm®sgos 393doMol Jowoen-
LoBJsM0sb0 sHbom (F95¢05©, M3FGH0IMNMOMFIMZ60) 150390,
b 06gm®dsgool d9bsbgol oMmgdvemgds 115305ME IBIWO0;

e SATA - bol® ©ob3mgdby 5390990 FHJJbmemyos, MGMIgwdos
3030065305 ,,005MHIMGOOMBS/0MGOMIdS"  Y39weDg  Mm3G0do-
©OHOS;

¢ LTO - awgb¢«to ¢gdbmammyons. y39es®g 05530 o ©sdsedfo®dm-
90M0 LobiEgds 06xMmMTs305Lmsb J00g3MMdOMO F0TsOHNZOm;

e Blu Ray - 0bgm®dszool 99bsbgzol m3EHo3zm®o  @gdbmanmyos
Q0O MOMIPOMWIO0 > ©53530594MmBowgdgmo  AHoMmIMYdEY)-

OHMOOm.
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3630530 0653300l bbgoolbgs GHodol Lozeggddo
2396500@gd0Lol  Imsgo®  5dm3bsl  dmmbmgbols  dobggoom  dobo
3WsL0x8oEoMgds FoMdmoygbl. LoFoMms gbmwmgl 0bxgm®mdszool
Labogmabwm 303wl sbogrobo, HMIWol OHMLs3 06033939, M0
©OMOob 30063M9@ M@ dm3gb@Tdo 3mb3HgEHWwo 0bgm®mIszos bdoMow b
Bo3gdo LobdoMom o33wgds, bmwm Momsg dmdgbGosb oyo
365gdGH03IWO® 50O 5MHOL LoFoMm.

3bseobBol  3OHmE3gldo  golvmzamolifjobgdgmos  oyMMm3z0wo
0683mM5300L  ImEnEmdsg. LHmOgo gl 356M599GHM0  gobsdommdIdL
96535™b0sd  0bBMmMIsz0me  LsEsgzgddo Imbsigdms  dogMszools
LoFotMmgdsl s bobdomgl, HoLm3olLsg LB3YE0sEYHO 3MHMYEMSTMEO
MBHOWY639wYMes  sOLGOMBL. 030 93BHMIdGHO  Mgx0ddo LMY gdL
0b8m®dsgool 230059651 965350 ™bosbo s0JdoB9dBmeol
RO gd30, 068353000 LBEBIGHWMLOL Aomzscolifjobgdom.

056509000m39  3M3mMo3o  Jugwgddo  0bxm®dsgool
dgbsbgoll s  F9MM30L  g4z9wsby  Mm3GH0ToNH  LEGHM®WYIEHMMo©
LsdEMB0s6o sMJogddw®s (3-Tier Architecture) omgwwgds, MHmIgEdos
4039 MBIl bO3MMIMO 5390w GdS o 59M 356700 A5shbos (bob.1.5).

- a=

Bob.1.5. 06gm®Aszool 8gbsbgol bLsdmbosbo shdodgd@mdols
Bms0 liggds

30639, 9.5. G5O OHMdOL by (Performance Tier, Tier

1) 30639wo@o, Y39wsbg bdoMs  298mLaggbgdgwo  0bxm@dsios

0bsbgds. dm399mwo mbol oBogMMHo Jq850ygbwMmds FomBmaowygbl

UHOsx3ddgoo  SAS/FC-oolzgdol  dsbogl  0bxmdszool  Lsodgom

d965b30L  RAID-06¢96Hx390bgd0m. 50539 ©@Mbgbg dmosbMgds SSD-
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©0L39gd0L  goM339MWO  MomEbMdSE Foblo3MmMmgdom  SJEHOXYGO
0683mMs30vwo dsboggdol dgbsbabs, MmIEs XIOXIOMBOM 53335600

03900l b33m0 Fowo 3MOH3MEM30vE 0bBMEOTs30vge boEs390d0
X9M 30093 V0, ML 35000 Lodg0MY A9630MHMBYDL.

Jgmmg mby (Capacity Tier, Tier 2), Hm3gwbsg "0mEamdomo
©mbg" 9hmcgds, 30M3065300L doMmOMHO, dgsMgd0m
6530 g05dG om0 0bgmEmIs30eo dologgdol dgbobgols galobwdmgds
©5 OMameE Fgbo, SATA/RAID-@9dbmamyo0m méasbobgdwmo gotg
dgbLogMmadoL FoLoggdOL JOHCMMILOMBSL FoMTdmowagbl.

09Ls3g, s0Jogzsool mby (Archive Tier, Tier 3) 4Mdgergsosbo
56J03900L Fglioboboos gob3mmzbowo s wab@MMo s Mm3E03wmo
d90965bg9eo  dmfymodomdgdol  bsgmdzgeHgs 93900,  s8sLmsb,
Omammz §gbo, 30GomMmoG G0 WwIbGHMMmo TgblogMgdol 535MsEHMELl
9503905, HmamM3 dgblogMgdol oo dmEmemdol, sliggg dgblogMgdols
dmfymdomdsms  (8gblog®mgdol  3sb9BHgdo) @O, 93EGHMbMIoGO
LobGHYIgooL 53900l  FGLodEgGdEIMBIMS  gsdm. 9MJ0gz5300L E™byHY
0683mM5300L 3300w gds b Fodws dgBfows FBMmwmE Fobofo

396LsBEZOHMM, AMIgE35000b 39ML3gdEH 0350 bgds.
s0fg®oe ©mbggdl MmOl 0bgm®dsgool  93@™MTsGHMo

00305309, MOMaMmOE 503608690, dmbsggdms  dodmgzol  HoboslHs®
396LsBEOZOMmo  Fabgdom  LEOHMEEYds, Tgusdsdolo  3HMYMTMWO

MBOHYb390Yyma3ol godmygbgdoom.
1.3.3 3mbsggdos lisgsggdo

dmboggdms dgbobzol Bgdmom obbowrrmo goBozMMo obyme-
LEHOMIBHYOOL  EoboTbMWGdss  0bFMETs3o0l  Lsodgom o
®3@0dogr@mo dgbsbgzol MbOblzgymnas s OHMmMwo dofjmgds
0mdbdsmdobmgols [14]. dgmMg dmmbmgbs 30M39wbBg 96565300 9d
3600369035600, Goysb 0bxzmMIs300L 3069800 dowgds bJo®
0900393500  dobo  9®mT0MadOL  BHMERLL0S.  LOEIOLME  SOLYOMBL
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0683mM35300L dgbsbgol obgmo LobEgdgdo, HmIwgdo dmdbdsmgdgul
9mbs39990m0b  odbodoE Mo  9BgJGHIOHO  F0dsM™MZOL s  Tomo
Lo0dgM F965H30L LodMogdIOL LSS BMBL.

39630bomm ®53gb0dy y4z9woby o3 E3gegdwo Lob@gds,
3960dme, DAS, NAS ©s SAN-bob@gdgdo.

e DAS (Direct Attached Storage) - dm{iymdogrgds dogs dgblog@gdom,
30053060  MgOMNEIOs  JOOHOMOE  3MmI309BHIOL s  JOMHOMOIPOE
M350 LoMmxBIM3M 3023060900 5335690l GALELYMGdS. JotBH0350
6Hmd 3mdzom, DAS s60ob hggmegd®mozo bobBo ©obzm, GMmIgEos
3abBob o5 39300MPPWOE BIMOME  J93OEIWYdIe  SCSI-
399bmemaosl (Small Computer System Interface) 0g4gbgodl (6ob.1.6).

e SCSI = =
o e s v
J FIBRE
L]
sus \ \

SERVER INTERNAL EXTERNAL

DISK STORAGE DISK STORAGE

Bb.1.6. DAS-LolgBob liggds

DAS-Lob@gds 3960 BOHMB39wymxngl dmbsggdms  Lotgbgmgm
3030609056 G00ab0odg  3mBEG0Eb,  JomdgBglb  dmbsggdomo
2396500gdsl. 0933000  Bmfymdowmdol  ©sygbgds  Latmgbgmgm
3M300900L  058RLOBO  39M0BFH0s,  MMIEGs 3TN IYIOO,

0936930905 OO MOR60DBEOOL 3mB30EH O Jugwdo.
o NAS (Network Attached Storage) - "0mbsggdors Jugan@o Lsgsgo"

303309390mo  Jugerol  LEWEREgdosbo  §gzcmos  dgbsdsdolo
L50YbEH0R03530M IMbs3gdgd0m (MAC s IP-00Ls3sGmmgd0) (bob.1.7).
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BACKUP DATA FLOW
CONGESTING THE LAN
LAN-NFS/CIFS ™ = m = m = - - - -
A

o 0
Vi I
s SCS!
CLIENT =
DE B roe NAS
CLIENT Fr
DE{ Ll
9 CLIENT T
LAl DESKTOP
OR BACKUP
LAPTOP SCSI  SERVER
TAPE
LIBRARY

Bsb.1.7. NAS-bolidols lggds

NAS-1g6H39608 doMHOMOO BODBO3MOHO 3m33MmbybE0, Brmamds
Lo, 1 o6 dgEHo dgblioghmgdol bobGo @olgms, 0Mdas bobwobsb dob
30bx0MEMs30500 M3GH03Mwo b wgbGMHo  IFmfiymdowwmddoEs
239035oliobgdmwo. NAS-dmfjymdomds (NAS Appliance) do6EH0300
06Mm390s  Jugedo s MOl Goo-bigHzgMo  Logmmomo oty
390530990 bobEGgdoms s FoMmM30L  390-doboMmYdMo  0b@E M-
ggobom. NAS-l9M390900 250930 s DAS-Im{iymdowwmdqdl 303U,
05050  3006303mwo  4oblbgoggds obgob Boowgdmsb  Jugedo
§30m30L 9539dGHMM0 LG gdGdOS.

e SAN (Storage Area Network) — ,,00mbs3gdms Lozsggdol Jugero”
050500 1503gEMMOOLY s LOLHMIROL A5dM LoEgobme dmbsizgdoms
Loodgm  dgbobgol  g39ws®y  393MEIWIIMOo  BHYdbmEwmaoss o
0LMOdM0Z350  069gMAgds  3MM3MEsE0ME  Jugegddo. 00  gi3dbgds
o056 BHMsxgo  m3303mem-dmF3m3zsbo 3938060l Fibre Channel-
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39d6mma00l, GHMmIgEdos 0bxm®Ts300l 250s3900L  Lobdstgs 1-2
30/§0. 535bmsb, Bmbszgdms LsEsgol Jugaro BOHOIWMMI® ASTMEIW39-
3909905 JOM0MSPO JNM3MES30990 JugE0Eb, Mg IoghH HBOHEOL
LoMgBgMzm  Sbewgdol  dggdbols s  9MJogz5300L  3MMEIEIMJOOL
9%39dEHIOMBL 5 06x3MM 300l Tgbsbzol LoodgEMMdLL (Bob.1.8).

Local Area Network

1‘? 7 - Servers
@ R
- i
| Fibre-channel
",_ ———————————————— SWItl:h ."\.
."r !
|
|
\
- ~
' D2D Fibre-channel Tape
S Backup server xLibrary
— e = % z_'\___ - -

b s

Bsb. 8 SAN-oligdols biggds

305Lmsb,  9603369wmgzs60s  doMomso  JugermGo  sGbgdol
23963300m30L6  BoJBHMMoE,  Moyb  LimMgo  swbodbmwo
360HMmE9MMHgd0  (Lobgbgzm  3M30Mgds,  90J0z5305)  Tmombmal
439oHY 0O MEIBMBd0m JuguE MHLYOLIBL S 0bBMMIsEgomwo
3MbgdoL oo 459@SMMBIMHO0BMBL.
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LsEobmE LYM3gOHIo LobEYIJIOL doBseBg SAN-LSE39d0L
Lo30om@ 39300 35M0BEH0 sMLGdMBL, o3 3339000 3Mm339B0gdOL
90035690Lgob  M5©035MMHo  FMmobM3zbadol  ©o3dogmzoEIgdl
9bONB39wYmRL.

0o0omoq, Fibre Channel ¢gJbmamyool g09myqbgds 8godangdes
100 30@m3gEHemob Goombdo (Igscmgdolmgzol: Bzgmwgdmogzo SCSI-
0696 x390L9d0L Imddggdol MHoombo dbmemo 25 dg@®mL dgoagbl).

SAN-qlgol  396@GGomo  3md3mbgbGos m3@ozmco  sMbol
00533900 (Fibre Channel host bus adapter — FC HBA), ®mdgog
1gH39MdLS s FMbsE3gdms L3390l FmGOL 35380ML MHEIMBblzgEymals.
3960Mm, 03w9olbdgds 99090 BMbJEombocmds:

e 0bGHgHxzxgolbo  LgM3zgMgdls s dmbszgdms  Lsgsggdol  dmeol
6900b30gMH0 JugEHO FHM3MELMYOOL BoMYgdd0;

o 9mbsggdoms Lo393900L 39bGHM0BYOME0 FoMmzs (3Mbgoyvy-
6905, 3mboBH™MMH0ba0 s Jugerol 3m33mbgbEgdol sbowrobo;

*  ©OLIME Bs1039396 F3MIOL WYBREIGdIOOL TsOHMZS.

1.3.4 3mbsgdos 8853900l 396GMmO

dmboggdms  LoEeg3gdol  yzgusbyg Tobd@sdWMHO  BMEOGBOIS(305
0mboggdoms sdmdsggdol 396G®Mos (Data Center), HmIgEoE ©O©O
dn@EMEmdol s  IMmsgsxzgMmgazsbo  0bgm®dsgool  (BHgduEmeo,
9mbszgdms BsHgoo, M GH08gwos) 989JGHMM ©s Lsodgom Tgbobgzols
MBOMb3gwymgl  [14,17].  9mbsggdors o0 dsggdol  396EGH®O0
3905609000 b5300g05q 29360390900 OO FoHEO VOMYGOEGOOL
23990, Logmoms®o Bmbsoggdms (39bGHM9d0  asshbos dg@fows© ©o©
36MH3mM53090L @5  063H9MbyE-LYMH30L-3MIM3500gIMJOL,  MMIYdOS
dmdbdoMgdgl 39039 39630000 3mbiGobaol  bgHzoLl
L35 BMOb.
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1.3.5. bstgbgzm 3m306090s ©d 5OJ03530s

30M3060530wo  Jugeol  bgmzgmeo  LobEgds  Fomdmco-
39690005 3560250 2595MHMNY0o LMIHBIOZM 3M30MHIBOLS O 5MJ0Z5300L
LobEgdol o09d). 0bBMMTs300L  LoMgbghgm  Ls3sggdo  335dwg3L
390M5B6BH0SL, OHMI  3MO3MOOE30Wo  068MOTs305 9O I0JIMYGDS
300009l dgdmbggzsdog 3o, bsbdMol 6 LEoJom®o 1dgEYHIdOL
89©0%°.

Lom9BgM3M 3:300900L IHHZ50RIOMIs60 LoliEYIJOO SOLYdMBL,
HMIY00g96 0000MYMEL  Lo3NMM0  250mggbgdol bggHm dsshbos
3030993 9Oo Jugeol dslid@sdgdols s BgLsltvegdge sdmEsbsms
dmE3mEmdol dobggz00m .

L4 3@aliho@ryero s6Jodadd s

3WsbGIOMo  3MJoBgdBcms Lym39M LolEYIgddo (obbo-
3Md0m  dmbsggdoms  dsbol  LghzgHgdbg) gOHM-9H®  Y439wsBY

336MHMB0MJ¥M0 Bgdbmermaoss [17].
3slGIM0  sMHOL 3m330v)BHIMJOOL XFIBO, HMIJoE TJOAJOS
™Mo 96 dgBHo 9567obologeb. obobo ghomo 9domdl odobmgol, Mmd
MBOHMB3gYml  3OMYMsdgdol  Loghomm  BogzMgdol b  LgHgzobgdol
36J30MmboMgds, HMmIYILsE dmdbIsMmGOIEO 500d350L MMM 9O
90005bL. 30830993HJMGO0 BODBOINMOE JO0BEIDS 535M5G OO
153995¢5800 JugeErolb Labom b LogHmem dgbsbsbo mfymdoemdgdom.
3W5BEGHIMJBOL 3BIMAM5Fo LobGGs MBOHMB3gEYMBL LogB o™
06@9HRIoLL, 535Lsb MmO BoMMgL ML OLIdL S JESLEGIOHOL
doabom dgmgzo 30930EIMHO0L IGHZOOMZS.
3WsLGgMo G990 99000ga0 JOMOMOEO Jegdgb@EHgdologsh:
> 3396d0 (HmymO3 fgbo, 3oHo3meo 96 306 EwMSMmOo LyMzgMO);
> GBgl®Lors XyRO:
o J30065798-G9b3Bbo (bobBo ©EolgM 3sbiBg@ol 3mbgoym®s-
300L dmbsigdmo dsbom);
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o O9brelgdo  (BoHo3MMmO  ©OLZM  WMISWMMO 5B QoMY
0gblogMgdol  Bsl030sL, IP-Bobsdsdmo, 3md3om@gMol  Jugw@o
Lobgewo  (306HGWomMo  Lgm39mo),  LobEgdInGo  LgdzoLo,
39b65Howgdmmo  gmwEgco, dobsfomgdmwo  3OMyMsds, 30MGvS-
@960 567sbo.

3sLGgMHoL 9egdgb@GHgdlL dmMol sdmM30YdYEgdgdl 990ga0
Lobg  od3l:  Mgby@dlo -> GMgbry@lbo (Fopowods, gsbsfoemgdmmo
RMEWEIO0 -> bolio @olizm). Imddgwgdl 0gMsmdomwmdol 3G0obioso.

3WsbGgmob  39dsmdol  3M0bodo:  JsbGgmol  MmIgeody
339600l 95ymdMH0sb 459mbigerolsl dsliBg 4obmaglgdmwo Mglm@mlgdo
03HMASGIMS®©  3505T0LsTIOMEYds  ddBHove 33960y  (Failover).
LolLEgds s3MdgEgdl IMomdsly (bob.1.9).

69b.1.9. 3EsliBgols dodsmdol 3Gobgodo

1.5. bgegzg@mamo bobEgdolb sGdodgddm®s

B9dmo s0figMowo &Hgdbmewmyogdol 3mddobomgdmmo asdmyg-
Bgds Mmoo bgHzgOwywo LobEHIIJOOL I3MHMJEHIdOLS @S 93gd0L
L53w95¢gd5L 0dEg3s. bLYM39MEo LOLEJIOL BMYsO LEBHMWIEMs 1.10
BobaBbgs dmigdmero.
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godGeeto 39bGo-ligoggto ‘

) I

dmbaggdms (39bFGH PR dmbaggdms (39bFGH

(Datacenter) (Datacenter)
6@,},]363({1360 3l gdo (moh. bgfggdgda)
dmb@gdo (go%h. Lghzgngda) %ﬁ(jﬂama Liagzaggdo (SHN)‘
1 U [
I
Je
M
o gagnaéo dgblioggds ‘ 306 (7@ @0 32626520 |

65b.1.10. 306HGHMO0o LyM3gHMmo LoliEgdol
36JoGadBrds

MMM bobsbosb  BsbL,  0bGgamomgdmo  LgMgzgMeo
5MJoG9dGes 8godwgds olEIL 30093 JNO3MGMSEoo Jugwol
FoMagdl o dmbozgdos  3gbGH®MOL  Lobom  ©s9gbodg  Jugarol
0bgm®dsgomwo boghag 8moagsl, 0das by s0obmdbml, ®mJ
3659303000 53335600 899mb3z93900 F9000Mgd00 bogangdos.
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0530 2. 30203053040 bgMz96M¥mo Loldgdgdol s390s

2.1 Jugeem®o 0bg®LEHOMIEGHMGS

fJoabol  033MmMgdds, Hobs  mogdo  sofigdowo  dgmmgdol
399mygbgdom,  dmbsfowgmds  doopgl  gdom-ghmo  dbbgowo
™mO2560Bs300L 30003300 Jugeol dmYMHboBsgool 3Om3glido.
O960D5300L gosbbos JMM3IMOEGOWOo Juigwo, GMdguog Msdwgbody
8000320 J397b9eologsb Fgagds

993960096 GHOL  BoMawgddo  godmygbgdmmo  LyMHzgHEo
068365LEHOWIGHOHOL sEHgMs mgdmwos 2.1 gbMowdo.

L9390 06BHLEOMIGHMOS gb6m.2.1
S a0 36mp. | o3y | 3y
o0, dgob. Ggbliogigds
IBM System X3850 X5 Lgfgofio 4x3 Core | 64GB 2x300GE
{upto 2TB) | (SAS RAIDI1)
IBM System X3650 M2 Brg305- 1x8 Core 16GB 2x300GB
LgfHagfo [SAS RAID1)
2xDell PowerEdge R410 | Lgfggfio 1x4 Core 16GE 2x0TB (SAS)
ZxDell PowerEdge R410 | Lgfggo 1x4 Core | 16GB 2x600GB (SAS)
IBM System Storage dmbaggdos 14x1TB
DS4700 Lagago - - (14TB  SATA
RAIDS)
Seagate BlackArmor 110 | NAS-lig@ggfo - - 1TE
IBM System Storage wgbdmo 9x800GB
T52900 dgblingfgds - - (7.2TB Data
Cartriges)

29909969990 bgHzgHmEo 3OMAMsTMwo  MBOHMBI3gEYMRs
o6Imyqbowos 2.2 sbMowdo.
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L3360 36GMyMdmmwo MbHBlgEymMRs gbe.2.1
36my ™05 ©56086vcgds
VMWare ESX 350396350DMM0
VMWare vSphere 30035 NOHO 0bgOILEHMWIGHMOS
IBM Fibre Storage Manager 9mb539005 Lo(393900L FoMrZd
IBM Tivoly Storage Manager LogHgM3M SLEPGOOL FMMI0MYDS,
56094030300

30580 MYbOHb3gmwymzzol sHRG30LL doMmomoE 3M0dEI-
H0m09ds© dsmo  guYbd30mMo  Tgbodegdemdqdol LodMogwg 0dbs
doBbgmwo. VMWare 3o®dol 360Hm©w)d3Hgdo boogolm 300Ewso-
Bo300L BOBOOL MBOMmMDM LOEIMHI 0MZEYdS, 0139 BIMYMOE BoMTs
IBM - Lg6H3g6Hyeo Lob@gdgdol s 0bxm®dogool MLog®ombm  ©s
Loodgm 9bsbgzol dmfgmdowrMmdsms doBsMbY [5].

2.2 (glm®OLos obsfoemgdols dmpgargdo

bgH39MHwwo  0bFOLEHOMIGHMYOHOL  JmEgwol  sboggds©
2399mg9b6gdmm  0odbs  mMo  BHadbmermaos:  goMEHWsmobs30s o
3slBgPobogos.  30M39wds  bOOWbgzgwym  bgdzolbo M350
9gehmbg”, bmwm Ignegd 9000 IMegzowby”. 0 ™Mo  Lgmzobol
300d0boMmadom  LyM39MHmo  LobGgdolb ImEYEOL  M3EH0ToeHO
Lofgobo bEHOMIEHMGS BsdmYoeods (Bob.1.11).

9m 399990 LEGOWJGHMOS, MYBROM DYLE 30 dobo byHgzgOwyewo
Bsfoaro 99635Bmysmom 3OmaMmsdwo 3s39¢0l VMWare vSphere 99-5
396MLo0L dsBsBY, HMIOL gHmgM Mo 3mI3mbgbE 0, MEGHowo@s vCenter

30583030 0b@ghggolol d9dzgmdoom LgMzaMwyeo LobEgdol yzgars
3M33mbgbEHOL FoMm30L LodwYsgdIdL A300935DMBL [5].
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Higbrgofrgalifio i Bobbogdob baggo
1 30hgymserio 8o Mmyidaco byhzyton i

SAN

i bbb Jeghixto

» ¢

Bob.1.11. 3mO3MGAsE0wo Jugwol 60380 30MHEHMHMOBIGFOOLS
€05 3e3liBgMmoBazool 3sdmygbgdoom

395bmsbogg  Mbos  893b0dbmm, MHmI  sofigMowo  LolEgds
30DBOINMO© GO SEFOWOLLs  2obmMgLYdMo, Gog  dmboggdome
53950306 450339 MOLZMbss 93930060900 bsbdMol sb Lbgs
3L EBIOEHMO Lo@EwoE0gdol d90mbggzsdo, sdo@EHmd bgMzgMero
LobBHJIoL IMEIWO  FoBIOMMYdM 0dbs FMbszgdms ©sdsEHOOMO
Us3o3000 (NAS-LM3960), GMIgEoE JoMOMIEO Bo35306 Bobo-
39965  ©3MMGOME  SEAOMSLOS  Jobmoglgd Mo s goblogmo-
MJOMWOI©  3O0GH0ZMNo  0bgm®mdogoolb  (Gmbsggdos  dsHgdo)
LsMgBIOZM SbEgdol Tgusbobo 2s0m0oygbgds. dmbogdms Loogqdol

©IGHOH0 505 0bowrgm 9mdg36m 356MoyMsx3d0.
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2.3 8mbs3g30s Lss39d0ls srN3s

0mboigdoms 1533900l FoMmMZs FbEIW3g390wo 3MMm3Egbos s
dmboizgdms  LoEeggdol  Logmomotmo  ogd  LEAM®WIEHMOOL  93g0sL
239obbdmdl, GmIgeog 99dymd  Lbgssbbgs Lg®zobgdol dog
Ubgoolbgs  dmEwmdom s dmboggdoms  Logoggdol  Lbgssbbgs
Jbgeol  gobwgddo  (Fibre Channel, iSCSI) 9g0dwgds  odbgl
299099699 99co. dogs LEGHM®WIGHOS MBS 53059Ma0WwgdEIL Loodgm-
™md0Ls @5  Bmbo3gdgdmsb  doguodseMo  LMogs  dodsGmzgol
3000mdgoL.  bosdolem, dmboggdms Lo393900L JoMmZ0L  3GMAMSTIOL
0BLEH®MAGBEHJOOL  Fohmm  BogMado  ao9Bbos. gobgzobowrmo  olobo
36my@ods IBM Fibre Storage Manager v. 10-0b dsgocombyg (65b.1.12).

55 ds4300-1 - IBM System Storage DS4000/FAStT Storage Manager 9 (Subsystem Management)
R0ra0s Sbsystem  VWew:  Mippings  Apray  Logical Orive  Controler  Drwve  ddvanced  Help

5 @ o B sio 8 @

£ Logscal Physicel View | [ Mappings View

Logical Fysical
Bl s2ora0n Subsystem ds4300-1 A | Endosure 0 - Fiwe T5c
# (3 Teral Unconfigurad Capacity (3,020,964 GB) (Froek)
= @ avay s (RaDS) CBBEEBREBCOOCD
e e i e -
@ o FEEEE EEe
@206
b3y
@3 csoa)
A |n¢= oul s |lmoc oo
@0
Envio: 14 - fath
@scsosn sure | (Froek)- Sath
e googooppgERBERy Ee=
= %Nw{;’(mbs) — o
@7 esoe)
Pscsocn Endosre 2 (fronk)- Satn
@ocsocs)
00000000000000 &=
@ 10(ssoam)
@ 13(s5063)
@+ (558951 68) Endomao 10 (frock)- iR
& %mq;(won
- T
+ By ooy s s goppapppeapeal
=} Deray S (RAID S)
@150 Encosire 11 (frork)- e
& 16550 63)
8oz cooooBppEOREAL =8
@ sesee
[ — IR

6ob.1.12. IBM Fibre Storage Manager - 06&g6@gobols ¢3®sgdgb@o
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©oL3MOO Fobogzol FoOMZ0L sEPMGomdo Fgdgyos: Jmgwo
©0L3MOO o030 (56 Jobo Gowsis Baffoero) MMIgEodg GHgdbmermaool
(Bo0oms, RAID5) 99d39m000 gHo dmosh myo376 ©olgo©
45¢00gds, bmwm 8999y 305603900 3OHMAMSTom Tgladergdgeos
90bo ,@sTs* OLZMOO Fsbogol WMY03MG BHMIGDs© (LUN — Logical
Unit Number), 53 1.13 BsbsBbgs sbsbwgemo.

S AT SRS S AR S S S s T o
I\,____,_./ S x____l___,./ S S \_____/'
| | :
|

Ix____ﬂ/ T I N o B S | |
b A

D e © ol
| J S I S R S R [ \_____/I
i | I
| | I
I\.____,/ e, S B e, | | I )
L-_---_---_-_--“ ———————

65b.1.13. olizxyo dsliogol stmgols Lggds

LHMOI© mA03OH0 GHMIo Fomdmoygbl obimmo dgblogmgdols
00 9OHMYMEL, HMIGELsGg B0DBOIMOHO ) Z0OEMSWMHO bYMH39MOOL
3960530990 LoLEJIFOO WYOIYEMBL O 15305600 OLIMGO LoghHEoL
Bofows (m350® ©ob3Mmgds®) 500435896. 5933505, LYMZgOL 56
5063 9MmgLgdL*«, dob gsb3oMYMgdsd0 AoEIMLYYO EMAOIMOO OLIM
95 H5© ©odIb BoDY03NH ©OLIMDBYs Fobmoglgdmero. ogo oL
15310900 BOBOIMHO L0300 0ggbgdL.
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2.4. b5GxDIMO3M 3M30MgBOL s OIJog5300L
9mgEgrgdo

09005. LsHYBIMZM SLEgdobs (BackUp) s s6Joggdol (Archive)
3994365 0683:mM35300L byodgm Fgbsbgal GBLabYYMYdS. 58 MU Lsfyolo
0683mM5305  33060gds  89353-LYM3gMHDY b gbEHIdOL  sMJogzdo.
300390 2% LoboMgdMms b3oMms gobosbergds dmbsggdmomgob,
OHmEs Lofigobo dmbo3gdgdo sMoegMmbger 033wgds s 0bxm®dsgool
U6y 00agbss LsFoMm. IgmMg sLOWMEgdME dmbsggdms (doys-
WOMOE, OGN0 36r09]EHYOOL) Fgboboboss dobsbdgfimboero

5 90L0 50YIBIE3 VO OHML dmombmgl.
g439ws  bmE@dscrmGo  m3ghsgomwo  bobEgds 890353

00m0boMgdgms  (35¢039 X3nL  BackUp Operators (Sicherungs-
Operatoren), Gm3dgdog  5©IOBOLEAMIGHMMMS  3M0Z30¢YR0gdOL
3M3Jmbg, FogMsd LatgbgMzm sbiergdols GgLsddbges® MBEgdsBMbogo
dIbBogdgdo d90sb.

2.4.1 do60050 bt BgM3m 3M30MHYdOLS S
5MgJogzs300l dmmomo

Lomgbgzm 33009005 s  6Jogsgool  36083bgwmds
33530 JugErdo MEogMms. 0bxmMTozool LabgbgHhzm sbigrgdol
994060l ambogmmem  Jmwo@osl  Fgmdwos  30H3MMHGOE0
Loddosbmds M30m Yzgwsby 3MOBoLEO LOESYS30gd0EID obLB..
dgbododolbo, B3ggbo  3mM3MMsEgomwo  Jugwol  bgmzgmol  obxes-
LEAHOWIEHYOOL  BTMYs0dIOOLLL 00 Logombby  AsbLo3MMMGdMEO
4P GOS 293505b30gm.

00003 LoMgHgM3zm  3M306Mgd0L  JoMOMOEO  FT>MHMNZYXO
bgH39M0 goMds IBM-ob dogH 0dbs dmfirmgdoeo s 3s8mygbgdyen
3OmyM00  NHBOHMBlgwYmBesg 99539 ®oMIol  Tivoly Storage
Manager, #9M30bmmyoslsg 99539 Go®3ol  dogh  FowgdIEo
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LEHObOMGH0m BsdM3594oe0dgdm, ™mMI3s 00 TbmwmE ©I-BoJBH™
LEHOBbIMEHL FoMTmoagbl.

206bge39%s  LomgbgMmzm  3m30Mgdols s 90J0ogz530sL Mol
506ds IBM-ob g6mH3obmemaoom 0bgm®dsgool 9bsbgols o dsbiomsb
00050m30L  LoBJoMgdo 25dmobsbgds. LotgBgMzm 3M3oMmgds BodbogL
06836353006 EYBIOMYdL IGHLogMHYBOL To@oMgdgdbg dodsGmzol
93009 ©O™om (bobGHo @s dYoMbbgmwosbo ©oL3MYdo), bmem
304035305 3EolbdMmdl 0bBMMT5300L A5sEbsL Bgwro dodsGmgzols
9fymdomdgdbg, OHMAMMOES, Fo49W0mdE 3oUYE Mo TgblogMgds.

6507943500096  98mB0botg, LoMmgbgmzm 3m306MHgds dmoEsgl
39000090000 9dBHo®  0bgm®Ts30sL,  bmem  s@dogzsgos -
303935006 560390l HMIWGdHY3 InbM3zbs  3MOIMEs30ME
Jugewdo  odsW0s. MO 3OHMEIOIOS 3GMMAMTME 0bEHIORoLTOS
MOO0IONP639w 3939000 (Bob.1.14).
IBMTyvoliiStorage Manager;

Welcome to IBM Tivoli Storage Manager! Click one of the following buttons to perform a task

BACKUP ARCHIVE
Backup and Rastore copies of data that are Archive and Retrieve copies of data that are
frequentty updated praserved for a specific pariod of ime

] Backup . Archive
< || Copies files to server storage to — Creates an archive copyin
| \ ; } preventloss of data - long-term storage
Restore Retrieve v
. | PRestores saved files from server Retrieves an archive copy from ] I
\ g~ | storage 0 long-term storage )

b Y/
Bsb.1.14. Tivoly Storage Manager-ols bafigolo 0b@ghggolbo bsbgbgagm sbemgdolss
(Backup, Restore) @5 5630353000 (Archive, Retrieve) 06¢gmggolbgdoo
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36ma®sds Tivoly Storage Manager 5oL LoMgbgHzm 3m30M9gdoLs
©5 90Jogz5300L 139305 0BYPRMWo BYIM3gMo GHMIEoEowsw AIX-
396530990 LobEgdol d5BsBY s TSM-ol byB39MEo BMEOo.

3096¢)-30macs09900 (TSM Client) 59353909005 3G19g¢H03)-
WO Y395 M3YM530Io LolEgdoLomgob.

Tivoly Storage Manager 0ygbgdl 999gg Lodsbm Egmdobmermaosl:

» 335600 - g90mm3@omo bolEgds, MmIgEoE 0ygbgdl Lomgbgmazm
3bErgdol $3930Ls S SMJogzs:300L LaMZoLUL;
» LoMgbgmzm SLErgdoL B3MmMIoMIdOL JgmmEgdo:

* LOEMo (b LEMEwo 0b3MgdgbGwo) - oggds LobEgdol
d000b0 LaMgHBYMHZM Sbero;

* 0b3MgdgbGmo - LoMgbgmzm sbemgdo soggds dbmerme od
MH9LOLYIOLIMZOL,  MMIGEgdoE  9goEgows  dmm  LaMgbgMgm
3306900L 899099;

* ©0xIMg630sEMOo - LaMGHBIM3M SLEPGdO 5090 TbmEme 0d
MabMOLYdOLIMZOL, HMIgEgdol 9goE3ows dmenm liBryEo LoMgbyMzM
3M306900L 8999y,

> Latgbgmzm sbcwol @odo:
* 3JBHomGo - HgLOLO sOLYIMBL MMOYOBIEOL Lobom;
* 35LoMO - HILMELOL MOOYOBIEIO 50 SOLGIMBL.
> LoMgBYM3m  SLEgdTo  BS0WGdOL  LEGHIGHWLOL  AoBLOBLIGOL
5emMomdo 063605996 wo 3m306MHgdol J9gao:

* Latybgzm LyMzgHBY SOLYOMWO Ro0EIGOO O OGO MYJOO
BoboEgwrgds  aobobegdemo  sbewgdom s 0b5MRMBYdL  LiEo@LL
»JBHOYM0™;

* mM0y0bswdo sbserdgddbowo Bsowgdols s J9BITMYqdOL
SbEPGdO F3M30MEJGds LaMgbgmzm LgM3z9mBY s 0YdI6 LEBSGMLL
»3JBHOWMO”;

* mM0oyobowdo  FoOowo  39GHOIWMYPJPO0  ©O  BS0MYGOO
Lo BgM3M bgM3gMHBY VIOMWMDIE bLBHOEGHMLL ,35B0YYMO”.
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> Lodgbgmzm sbEgdol s 56MJozgdol FosGmM30L 3MEod03s
(3960L5BE3MYds 5MJogzo300L byM39gMOL 5EI0BOLEMSGMGMOL Jogh):

* 3m300980L Lobdomg (Copy Frequency) - LoMgbgmzm sbgwol
20900l bLobdoMy;

* 3mbsggdors 3gMliogdol Momegbmds (Versions Data Exists) —
»3JBH0O0” LoMgBgMzm sbrgdol s0gdol ,bow®Mady” (Bsgowoms 4
608653, O™ bgMzgHbg 0bobgds ,odBHoMMo” MLMMLYdOL dmeem 4
LG9 BYO3M sbero);

* 3bor® dmbszgdms 3gMliogdols Msmgbmds (Versions Data
Deleted) - LsGgBgH3m 30300900L Lo®3g ,,35b0wMHO” GHLYOLYdO-
Lsogols;

* Retain Extra Versions — ,5J30v6m0” sbangdol ,bogmabeol
bobHI03mds” MmM0y0bseol Fodwol 9999 (sgwoms, 31 ). 50
Mmool 890y BgdgdHo SLrgdo 0dwgds, bmem  IBsMmBgbgdo
©9079MdL ,,35609M0” ol LEsEwLl;

* Retain only Version - ,35L0v)6H0” sbErgdol ,bogmabwol
bobymdeogmds”  LaMgbgtzem  sbewgdols  ©@s  9MJogqd0LsmzolL
(B050moQ, 62 ©s 1825 MY).

dmnsgdmwo  GHgMdobmemyool  asdmygbgdom  LamgbgBzm
303069006 bgM30LL  FgMmdwos  FgIMRAZ0035BML  0bgMO 5300l
Lobogmabwm 303ol Ldgds, Gmdwol bodmdog dmEgdmwos 1.15
Bobsbby.

H0z0B5emo 4 1 o™
Y, 4 .. = -
't'{:’;b;.‘.'“ © . adoonHo Foodoema LogByG3em 51 j

62 ool 31 } woob 833wmoz

993@o
FroEoo J3BIEYIGYOTIEmoD

65b.1.15. 0bgm®Iszools Lsogmabeme 303wols bodwdo Latgbghgm
3306950L bobEgdsdo




JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

Tivoly Storage Manager-ob 0b®gGgq0obol gMsadgbdgdo Bgzgbo
30M30m0530Mwo  Jugol  byE3zghwo  bobEgdol  LaMgbgMzm

33060900 5dmEsBolm30L dmEgdeos 1.16 bobsbby.
@oclcteriespoces M=K

@ | Delete Backup/Archive Filespaces

WARMIMG: Thiz dialog allows you ta delete entire filespaces. Backup
and archive data for selected filezpaces will be “iretrievably* erased.
“r'ou will be asked for confirmation before each selected filezpace iz
deleted.

L

E-Oe Fllespace

P a4 - en aorme s

5)

@ Policy Information =]
w% | Display Policy Information

— Policy |nformation

Server: [NIFWANA
Domain: [STANDARD
Active Palicy Set: ISTAN DARD
Activation Date:  08/15/2003 10:56:30
Default kgt Clazs: ISTAND.-’-\F!D

tanagement Class:

M anagement Clazz Mame: STAMDARD -
Description: Inztalled default managemer
Copy Group

Copy Group Mame: STAMDARD

Copy Type: Backup

Copy Frequency: 0 day(z)

“Wergions Data Exizte: 4 wergion(z]

Wergions Data Deleted: 1 wergion(z]

Fletaln EHtra Versmns 31 dawlz) -

fmmim Py e et
1 | | 3
®) S

6ob.1.16. 5) LaGbgHzM 3m306HgdOL MBOYIHMS SMBIZ0L OSMYO;
d) 06g8m®Hds305 LadxBgHZM 3m30Mgdol B08EobMY 3mEodozol dglisbyd.
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O0amO3 Bgdnm 03608690, 9MJ035300L 3ME0E03s 393MO©
bsba®dog MmOl dmbszzgmbgs  gamgwowo  (B3gbL  LobEgdsdo
3500 SbEgdol LoEgMEbEOL boba®Aw03zMds Joabodw® 351gBHgd by
1825 gl 8950996L), 09935 56J035300L dmeo@ozol 893498s39d0b
§9bgd0 LaMYBYHZM 3300900l 3E0EHOIOL bW MYoMHO Fqlgdolgsb
360b(303Mo@ 56 25blb3s3gds.

2.4.2 585390000 LsMyBghzm 3m3oMmgdols
dmqgwo

535370000  LoMgHBgM3m  3M30MHJOOL  sm365L  gdLobmEgds
53063d>  Seagate-oll NAS-Ug®zg@o BlackArmor 110, ®mdgmog 1
396905030 0bg3m®mBs300L Jgbobgols Lodrsgdsl 0denggs. byMzgemol
LoboMRRJOM 0301906 Fgodegds 4odmzgmod 99 a0:

o Mm3PNMo  JugEol LOWwrRwgdosbo §gzdo (Logmms®o
0065803760 56 LEBOEG03M0, F0gd 96 go0g IP-00LsToH™O);

e MgbYOLYdIOLS @S  FMIBAsMYdJDS  FoOMZOL  LOZMMIMO
360030 MBOWB3gEymes (139G gL 398-06¢gHBgolOm);

e LomHgHgMH3m 303060900L 353HJO00 BbI30gd0:

o 9mbs3gdms 6 LobEYIGdOL s©YGBs WMo Mo Jugerob;
o ©ol39mo LogmEoL E0BsTOIMMO FoBIMMMYDS oMy bobiGo
©olgmgdom, OneTouch-@Egdbmenmyools 4sdmygbgdom;

o  JmdbdsGmgdgms  bbgoolbgs  LosmMoipbgm  Bsbsfgmgdoom
Lotgbggm SLErgdmsb oxYHIBE0MRdWMwo 3mdol MREgdgdom
00350m:M30L Lodogds;

o 3M35MoEbmzsbo,  Y3gmsHg  493MEIWIOMWO  BSOWIMO
LgOH30LgBdOL S BooEMOo LoLEYIYdOL (CIFS, NFS, FTP) dbotsFgms.

B3gbo  LolLBgdobmzgol NAS-LgH3zgMo  asdmygbgden  odbos
239BLs3MMOIBOM  3M0FGH03Mo  06xMmMTs300L  (Bmbozgdms  dsBYdO,
99JGHOMBMo BmbEs) LoMgHgM3zm 3M30MmIdOLMZOL (655.1.17).

42



JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

david@GULUA: ~

File Edit View Search
david@GULUA:~$ smbclient //192.168.122.32/oris a.82086pd
Domain=[WORKGROUP] 0S=[Unix] Server=[Samba 3.0.324l

smb: \> ls
: D !
) : :SMB/CIFS
My Videos D ¢ e s
My Music D 0 Tue Mar 30 07:40:54 2010
My Pictures D 0 Tue Mar 30 07:40:54 2010
Original-2010-09-15.bak 4607003136 Wed Sep 15 02:00:30 2010
Original-04-05-2010.BAK 4760169984 Tue May 4 02:00:27 2010
Original-21-05-2010.bak 4439662080 Thu May 20 02:00:23 2010
Original-14.06.2010.bak 2538772992 Mon Jun 14 02:00:23 2010
Original-01-07-20160.bak 4449982976 Thu Jul 1 02:00:36 2010
Arininal.as.af.201a hal annQINIAIA Thu Aun S A%.aa.20 27a1a
® Index of / \

€« > C ® fyg 192.168.122.32
Index of / F I P
Name Size Date NModified

Codex 2/27/12 12:57:00 AM

Download 4/1/11 12:00:00 AM

OldFin 1/31/12 6:11:00 AM

Public 3/4/12 1:16:00 AM

monitor 6/29/11 12:00:00 AM

oris 2/27/12 1:27:00 AM

C @am aomxe -
S Computer
<= e —
CD/DVD Drive Floppy Drive nas

a— —
nas1 File System

Bob.1.17 NAS-bgezgmbg 396003l5gdwem bstgbgHze sLengdmsb fzmdols
0696590990 SMB/CIFS, FTP @5 NFS-Lobiggdgdolb i35\Gawgddo

Sitems
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2.5 306G MO0 Jugagdol 53908

LYOHOMDBNO  3OH3MOH30Mo  Jugwol  306MGMSE0BYOMEO
L9YM39MMWOo 5OJoBIIHWIOS, Bmym®s fiabo, d30Mg mEIbmdol AdesgzH
3G0Vo3NOH  3MLEJL @O oD  2obmogligdMEr  FMOZOWHOEbM36
300@ MG  Jobdobgdl Fgo3ogL. BogEH™dM0350, Jugol gmgzgero
LgM30LoL A9635MYMEGdsTos gBmo 96 FgBo 300G MOO Tobdsbs,
HmImgdog Logzdomo Mo BJgdomss MMMOIMH0©3533060gdwE0O.
0535005, 35Gowmymo Lghgolo (AD, NIS) dmombmgl Msdwgbodg
LyM39ML Loo@gdol gbobgols s Mg3er035300L  5dm3569d0LsM30U.
03039 890degds  0md3sL  390-bgMzolol @S Fmbszgdms  BBYOOL
3W5LEGIOOD300LS s MY3¢035300L 5AM3s6gdbY.

Bongdzo00sb  490mI@obstrg,  MBMem© 306 GO
LYM39Mo LobLEJIoL Botaergddo LH3gOHMs XyBgdoL d9ddbols s
3500  MOMN0JOHMPTox3boL  LsFoMmMmgds  FoMdmodmds.  dm3gdeo
50m35bologol, M3oM3zgmgl  ymgwobs, LEBIOEHMwo  Jugedo
09000000 2o9m0ygbgds.

DMYOI©, 30MHGMEOO Jobdobs 0BG MEO mfjymdognm-
ool (Virtual Appliance) 6506bsbgmdss, begnm gl 3565036900 Fobsbfo®
929099 @5 3MmbxgoyMMoMgdmwo, dgbolitegdme® dbsIdMEo
35055, OHMIgwoz o300l Joggdol Mm3gMsgome  bobEgdosbs
3900¢gds 300GWOEv6 0bxMLEHMMIGHEMsdo Bsobghaml. goMEHws-
@60 Infymdowmds d90dmgds oymb 03000 Mm39Mmo309mo Lolidgds,
058580 o Lbgo.

300 mM0 956596900l o 3mLBJooL goM3399o LodGsg-
@obpsb 300wgds 3oMEmsem®o Jugwgdo (VM Network).
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2.6. VMWare vSphere-ols 3530310
0BLiGMH9963gd0

bdqdgdo (Maps) 0bxOLEHOWMIEHWOOL 3OHMYMTOL M5530379w0
30330696300, GmIgog  1Jgds@GMo  godmbiobsgl  ©sdMm30©gd¥)-
@909 0bBOHIVBEGHOMIGHMGOL  3nd3Mbg6EHIOL ImMOL. ©sTMI0YdY-
@005 (H037d0S:

o 3mbGo -> 30OGHMMO 8569965 (4m3900 30ME MO Jobdobo
B0H03MM© 9P 3mbEbgs 496mogLgdEo, ymgzgeo 3mbiEo dgoiegl 0,
1 56 99¢ 300G o6 Fob6obsl;

¢ 3mbGo -> 30OEHMr@mo Jugeo;

o 3o -> Imbs3gdms 153930 (4m39e0 3MbEL gosbbos JodsMmzol
M3Egds Imboggdoms LoEogol ymgger gargdgbdbg, mvg gow@®mo 96
249b09;

¢ 300FMOEMOO 3567565 -> 30MGsEr@o Jigeo;

o 3060GMEMEO  3sbgobs >  Ombsggdms  bsgsgo  (Ymggero
300G MM0 9sbJobs 29bmagligdmeos dmbszgdms Logsgol 0 6 1
99996¢BY. 30039 d90mb3z9g3580 EOLEIMISE00L 5O 3MBEOL
©MmIseMo dgblogegds.

068OLEHOWIGHMOHOL  30I3 JOmo  guwgdgbGos MLyl
6530900 (Resource Pool), ®m3gerog 36HmEgbe@ol Loddaeg®ggdl o
™39M5GHoo  dgblogMgdol  derm3qdl  30HEGHWOwE  FsbJobgd by
365f0wgdl o 3mbEHgoobsh sdmw)300g0geos.

2.7. bgzg®mamo bolbEgdgodol bodwxdgdo
Bodmomfg®owo  0bLE®MMIYHEHJOOL  Lodwswrgdom  Bsdmgzsys-
@0dmm §oabol s3EHMmMmms Imbsfowgmdoo dgddbowo 30H3MmMsEoeo
Jugeol  bgdzgmeo LobEJdoL gHmosbo LEOWYIEGHMM, GMIYEOS

d4390mmdmyzsbo  0gMsddome  Bdgdabg 0dbgds  orwdbgdmwo
(65b.1.18).
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300 oMo dmbsgdoms 396GH®0
3mbEgdob xan0

65b.18 3mH3mG530¢)0 Jugerols 30MEGWMMmOo gMH3gHMmo
LobiBgdol brgso lggds

1.18 bobsbby 9dmisgdyeos  vSphere-bLolEgdsdo  dgddboero
300G OHo  byMz9OHMEo  bobEgdolb  LEHOWIGHMMs,  sefgMowo
09656 Jomeo Lggdol bogmdzgwbyg. 39Hdme, ImEgdMEos byM3zgMEo
LobBYAoL  dmbozgdoms  Lo3eggdol, 30MEHMswGmo  Jugwgdol s
300@ OO Jobdobgdol BozMgdo.

= @ vcenterl.tsu.loc 55 @ vlcenterl.tsu.loc
= MAls |:| = [y Tsu

E)Llilnj 192.168.254.11 £ VM Net Vian 3
B codex S VM Net Vian 9
I mos | R
&g web_linux © VM Network 2)

= B 192.168.254.12 = &= dvSwitch
@ 2008_R2 - 254.23 B, dvSwitch-DVUplinks-42
@ dcl - 254.21 2, dvPortGroup
I FreeNAS - 230.38
H&s ns1 - 230.1
HE&5h veenter2 = [ vcenterl.tsu.loc 2)
M3 web_windows - 230.12 2 By Tsu

= EE 192.168.254.131 & ESXil1_Datastore
Mg dc2 - 254.22 B ESXi12_Datastore
F& noah - 230.32 a8 ESX|13] _Datastore
B3 noan old - 23031 [F]
@ noah_w 8 FC storagez
B ns2 - 230.2
M sms - 230.44
& veenteri - 254.10

65b.1.18 5) 3oOEsEMGO 356g456900; B) 30OHEGVMGO Jugmgdo;
) dmbsgdos Lssggdo
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sbaws gobgobomm Lgzgmweo bobEgdol ,Mmwdgdo”, MMdwgdos
300@ MO0 bYMH39Ho  LobEgdol  Lbgoolbgs  Mo3MloEsb
5Bsbgol Lodmowgdal 3350¢g3gb. 1.19 bobsBby godmlobrmwo G3s
330035HMBL 3MM3MO 5300 Jugeol BMsRdIBEL gugdbEms LMvao

MOHMNOYOI933009000.
G G
ns2 - 2302 noah old - 230.31

Q VM Network

VM Net Vian3 ~
2] | G
M NetrllanQ sms - 23044
veenter1 { 254.10 é FC_Storage2
192168 254.131 fﬁ}
noah - 230.32
s |
ESXi131_Datastore @
dc2 - 254 22 ﬁb

noah_w

e

FC_Storagel

65b.1.19 3mA3MGHo30Eo Jugeolb BGsadgbEo 3MI3mbgbGoms dmmol
Lewemo 3s3do6mgdoom
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OHmamez bdgds 230b39690L, ImE3gdme BMoadab@do 4 GHodob
3033069605 sLsbwyamo:

o 30Ho3Mm0o 3mbBo (192.168.254.131);

o 9mbs3gdoms Lsgsgo (ESXil31_Datastore, FC_Storagel, FC_Storage?2),
H0Iol 3063900 Fomdmoagbgwog 3mbEol wmserrmMo dgbliog-
69055, bmE® dME® MOHO WMP03MOHO BHMIGO0s BmMbsoEgdms boEE300b;

*  306HFMEGO 3s6g96s (noah_w, noah-230.32 etc);

¢ 3060¢MEMOmo Jugwo (VM Net Vlan3, VM Net Vlan9, VM
Network).

906030 ,O6094900“ (655.1.20 s 1.21) Fo63maz00a9bL LyMz96w-
o LobEJIol RMRTIBEHIOL BoBO3WOHO  3MbEBIPOL s Tmbsggdomo
15393900LsM30L  LobiGgdol Lbgs 9wgdg@gdmsb dsmo 393806500l
B3969000m.
& G Gb e

FC_Storage2 noah_w noah -230.32 VM Net Vian3

Gb

noah old - 230.31 g
9 - ) FC_Storagel

£ 192.168254 13
Gp |
veenterl - 254.10 Q
VM Net Vian9
G Gb
sms - 23044 ns2-2302

bz G
ESXi131_Datastore dc2 - 254 .22

65b.1.20. 3mGH3mGs30vyero Jugeols gMsadgbdo gobozmmo
3eGoliomgols
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FreoNAS - 23038 ESXIT2 Daaskre.
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192.166.254.12

veente b windows - 230,12

o Q T noah-203

8 & 6

ns2-2302  noahoid-23031 sms-230.44

veenter! - 254.10 @

Bob.1. 21 3mOH3mGazovyeo Jugmmols BMogdgb@o dmbsggdoms
bsgsggdobomgols
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vmhba1 192.168.2:,
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vmhba33 |
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e
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i
LSILOGIC
vmhbal

65b.1.22 3mO3mM530vero Juguol gmsadgb@o m3@ozmmdm3masbo
0bgM3LEHGMIEMHologol

fogbol  dmermdo

dmi3gdmwos  sbstmo_1,  GmIgedos
fom8myqboos dmboizgdms dsBgdol 3sliGgHmwo sGJodgddcol

999365 3063065300 Jugeol 3oMGMsw® byMzgee bLogmEgdo
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3oM3gmo bsfogrols slszabs

BodMmdol dmEgdner bosfowdo  gobbomos  ®sbsdgtmgg
0683mM530wo 39dbmemaogdol MmIbodzbgwrmgsbglio Bodsermemgds
- 3003065300 3md309Gghwo  Jugergdol  LghHzgMyao
LoLBHYIGOOL sOJoBHIBVIOS.

Jugene asmgdmdo Ggbsbero 0bgm®mdszool dmEwEmds ©o
3M0G03MNMdS  gobs  Fmogo®mo  FodmdMm3909gwo  dos  Aolvyo
159939960L dMEMEID PYIY 9330MYOMEO OO FJOMPYdOLS
LYM396o LobEYIIIOOL 3MHMYIEJOOLS s 539d0L dMm39Ld0.

s0f9M0w0s  sbsgro  doamdgdo  LYM3zgMo  0bgMmIlEMw]-
AMO0L ©3MHMgdBgdoLs s 53900l absbaMxgdOL TglsdEoMgdes©
dnosbo  LobEgdol  FomBomdol @s Lsodgmmdol  89d30Mmgdol
239609d9. 0bgmo JOMEIBO, MMAMOOEG Z0MOFEHNOODO(305, JESLEY-
Mo Ggdbmemaos s bbg., bgwl mgmdl dmEgdueo sdmEsbols
05gdL0BoMH0 9839dGHIOMBOm Fglcrgengdsl.

VMWare go6dob 36Hmacms399w  bobGgdsms bo3mgdo vSphere
9emgmOmo  Lomzgmgbm  oblEGOWIgbGHos  sufigMowo  s3m3s69d0L
FgbolOmgdms. gb s  bbgs  ©s35¢Hgdomo  3OHMAMTMEo
36Mm©dHgd0  250m0ygbgds  3mMH3MmMogomwo  Jugwol  byMzgMero
LolbEgdol Lbgoolibzs 3md3mbgb@gdol sdMmdgd@gdols s 539d0L
OB > oo FMMOL  FMIOEIOMEGISMS  539d0L  TJNMPIYOOL
9mYo®gdobsmzgol  (Ambsggdms  LoEoggdols ©@s 306G MEMmO
Jugagdobl bsbom).

3obbowMmo  mgdsBogs  3OMaMsdnwmo  bOblgwymazol
dmfjobogg Pomamgdgwms 9gbgargdgo  geomgdol Logobos. o0
00050 gdom  sboo  39dbmermaogdol  gobgzomotgdsl s

369639L sberm dmBsgsendo Mbos 39Em©Mo.
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UgM396M<9em0o LoLGHYIGOOL 5ea0oboliEMOMYdS
3MmM30M5309e Jugegddo
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0530 3. LoliBdgdol 5EdoboliBMoMmgdols LogdgzEgdo

3.1. 33¢@mym©o bgHhzolo - 4sdmmzwomo MHYLwMgdols JsMmzol
3963 MsemoBgdmo LoliGgds
3.1.1. Active Directory: Windows-85%00Mgdweo
3553 m®0o LgHzoLo

39¢owmagool  bsdLobyIMgdol  doMomso  ©IB0TbIgdss
Jugr@o MLoMMbMYdol BoMm3s. JugEMMo MLsxgMbMYdOL boggd-
39005 dmdbdscmgderol, ImdbdsMgdgmms xamMBgdoLs s 3Md3om@g-
900 LosEMoEbgM BsbsfgMgdol dmbsoigdms dabs (accounts), HMIgEdo
Lsdmogdomsi bmM309w©gds Juger®  HgbyOLgdHy ©sdz909d0L
dsemgs (65H.3.1) [17,18].

Cornain &

/ I \ Active
Directory
Darmain E'-/\/\ /\Domain [ forest

Dormain

Diornain Controller
Darnain &

Dormain &
@ Configuration — Full writable
g directory partitions
schema
MNtds . dit

Slobal Catalog Server Domain A

Dormain A )
Configuration — Full writable
c‘. directory partitions
Schema
g Dormain B
MNtds . dit
Domain C |— Partial read-only

directory partitions

Cormnain O

65b.3.1. 35¢omymOo LgHzolob bmyswo
Lgdgdo
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3935 Mo bdgdol 93905 99(30¢0gdg0s F9IMIO0 OO
Dol @m3sn®  Jugegddo, Lssg 396 3sdmoygbgds dm@gEro
»U90M35m ¥gmB0”, HMIGoE y39ws bbgs dm@ymbg 36G:0d0E0M®wos.

»038985m XaBoL” ©IB9MY3s B30 Jugwgddos Jowgdeeo (3-

10 3330993 g60). 00 9893698 SOJoEdEML, GMIgwdog Jugeol
gmgz9e 3083099 BH9OL (M39Gszoveo bobEgdgdoo Windows NT/2000-

/XP/2003/Vista/2008/7) 543l Lose@ogbgm  Bsbsfgdoms  bs3mmseo,
M3 H0o dmbsggdms 85Bs s oo IbBsMgdom bmME30gwIds
503909008 oOm3s  dm3gdmero,  3mbB3GgGMo  3md3om@Gghol
MHgbOLYdDBY. Los®oEbgm BsbsHgMgdol mao3M®o Fmbssgdoms dsbs
(SAM — Security Account Manager) obobgds m39Mo3owgeo Lbob@gdol
699LGH®T0 s 030 LOHLIEGOOD OHBMEOMYINE0s bbgs 3mB30MEgHYdOL
365 Ma0MHo d5BgdOLYH.

3o , b33m0 ¥ 3YR0“ BYIEIOIBOM oMEHOZO 539VYXIBOM
2090066935 @5 50d0bolBMm0Mmgd0L Jobodserme botxgdl dmombmagl,
053650 08 Jugmgddo, Losz M350 3m330BHIM0  2odmoygbgds,
Jbgemo &9bMOLYdOL doMngolb 36em39bo 0O IOS.
9ndbBorgdgdl 1930 ymggm 3md30GgHbg LogMMscmo Lssmcmosbgm
BobBsfgMgdol  bgwoom  Tgddbs gMm0Es0dogg  3oMmom, M3
0bgm®Asgool Ggbsbgols s Fslmsb dodsmmzol Logbsql dg@o©
59306900.

3905090000 0O JugErgdol BsdsMMIz9®  ©s3Yd5390vIC0s
©®dghmMo dmgmo, HMIgeos 3moEgl 39BOwmam® Lg3zoll s 53
LgOH3zoLbol  gMMOsD  Fmbsggdms  B3BSL.  ®Ighmo  Imyerols
Lsdmddgom  bogmEg dgodergds ogml  dmEosbo  30M3MEHE0MEo
JBgerol b Lo Jugerms LodMmsgenyg.

©MIgbHmo dmgwo 094ghgdl L3gEoswobgdem  LghHzg@gdl,
MH0gmsE ©em3ghols 3mbEMmegMgdo gfimgds.

©M396996H0 dmEgeol JoMomso GHgMdobmemyos dmiEgdyeos
J399mon:
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960000560  JsGsgmao M0l 0bxgm®mTozool bs3Mgd0  (3oE3gye
000boMgdgms s oo ¥BJOoL, Jugedo Tgdszswo  330v)-
39M9d0L, JugmMo 3G0bEIMHJOOL, Laghmm Goow Mo MILMMLYdOLS
5 bbgs 9angdgb@gdol dglobgd. y3gws 53 gengdab@b m8og9do gfimgds.

Mmd09dBHL  gooBbos  M30L909B0  (S5GHOOBNEHIV0). VoI OMH,
ddbBoMgdeool 35@smydo Ggbsbmwo s@ModMEJd0 godwgds ogml
Lobgwo,  $9wggmbol bmdgMo, dobods@mo, Lobgwo  Lob@gdsdo
F9LoligErgas, 35MME0, X3IBJd0, HMIgddoa dmbIscmgdgwo dgol
s lbg.

Windows-35%0690M@  m3gMs3ome  bol@gdgddo  ©@dgbm®o
LoLEHIOL LodoMmMoz5 353m0Yygbgds LobEgds Active Directory (AD),
O0Igog 9O AoOEM  Lodobm  (BdbTsMgdgEo, BmMmIbIsMYGOI DS
X39IBO, 3MI30MGIM0), 639 33 gJummo  mdogdEHgOol, 9.§.
»003560bsgommo  4390sbogmgzgdol*  dgddbols s  FsGmzoL
L5395 gdsL,  53MgMN3g  39GIWMYMOO  LobBHgdolb GoBogMMo o
©@MP03vIM0 ©93033MmBoEOoL Ldr)seEgdel 0dergas (,Us0EJOOL  Labom).

33065300 Jugol  JoGowmamo  Lghgobo  Active
Directory ¢)b6Mmbgguymgl 89992 3496d30mbocomdsls:

o gMmosbo GgaoLEBMmogos Jugewdo. ImdbdoMgdgdo  dgodergds
M930LGHM0MEBIE JugmBo gMmo Lobgmoms ©s  35OHMWOM
505b0b  B00MMmb  ©odggds  yzgwos  JugEd  HglOLoSE o
UodLSbOMB  (Jugmeo  0BBOLEHOMIGHMIOPOL  LsALSbMGO,
3350900l LELobNYMO s FIXAMBJOOL LodbobmEo, BsMMYPIOL o
90b539909 B3BoL LgMz9MHgd0 ©s 5.8.). 5sLmsb, 50b60BEMWo Lsbgwom
©5  35OMm@wom  dmdbToMgdgerl  Igdaros  moz30L  3md30EYMdo
0mbgg®s 2sm0dwwo Jugeol 30MHMmdgddos, 969 GmEs mdgbol
306GHOM@gHMB 3538060 o6 5OOL (LosrMogbgm BsBFaMOL 39806930l
bog)d39@dY);

o 0bgm®Is300L MLIBHOBMYDS. 59096EH05B035300L LB eEgdgdO
5 OHgLOLYGdMID 3900l BoMM3s;
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o 306¢Mmseobgdmmo  ©@s335.  Jugwol  5dobolEHMsEHMMIOL
39999050 9O0565 FoOMMB yz9ms 3MM3MGHE0MEo MabMOLO;

e 5©30boLEGHMOMIDS  XFIBMIOO  3mmoBogol  gsdmygbgdoo.
303309939M0L  ©5BZ0MMZ0LOL 96 FMTHTsMHGOOL  MGAOLEHMSFOOLSL
LobEgdsdo bmME309w©Ids XFMIBYIOO 300E030L Inmbm3gbgdo, domo
3068027Ms305 0Bsbgds XAMBIHO 3meoEHo3zol mdogd@gddo (GPO -
Group Policy Objects) 5 9980099gbgds 3m330@g0Mgd0ol dmdbdsmgderols
Los®oibgm BsbsfgMgddo;

o 063 ga®3305 DNS-0996. 35¢89¢myg00l bdLobwyMol gwbdzombo-
6905 00sbs@  ©IIM30IdME0s MIgbwE Lobgams Lgdgolols
(DNS) ULgM3z0Lgdol Fdomdsby. msgol dbMog LomzgMgdol DNS-qdL
d9mdewos  9gobobmb  Bmbgdol  0bgm®dsgos  Active  Directory-ob
dmboggdomos dsbodo;

*  35B35Maol  3oRIMHMMYOSEMBS.  SEIObOLEHMIGHMML  FgmdEos
3995y gdol  1ggdsdo ©omTsBml  sbogro Mmd0gdBHms Jsbgdo b
©335GMUL 5H5E0 5GM0d9YEJOO sOBYdME Jasligddo;

o O3L3Gsd0Mgds. Active Directory-ol  Lodbobm@™ds  dgodangds
9m0(335L OHMYMOE 9HPO EMIgbo, s1gzg Mgz EMIgho. EMmdgbgdols
b 25903056905 JAbob GHyggl;

o 0bgmMAsgools MY303s30s. dmEgdmeo LyM3zoLol sbIsMmgd0m
©M396996H0 0bxzmMHTsz0s LobMMbrywow 0bsbgds Msdwgbody mdgbol
3MbAHOHMEaOBY. Msdgbodg 3MBEGHMMEgMHOL sOLYGdMDdS mIgbgddo
MBOHMB39wymxgl d@Ymbgdsms 0Tomm 9EYMoEmdSL s Jugwydo
©BH30MmM3900L A505F0wqdol G9Lsdegdermdsls 0dgrggs.

3.1.2. 35¢5¢mm®o bgH30LOL IMbs3gdms BB

©MIgbol 3MmbEHHMEMIdDY 395G MYMMO 0bRMMTs305 0bsbYds
139305 IHO  BmMIsEHOL  dmboggdms  d5Bol  Lsbom.  bgMzobol
2496300056900L  Lofigol  93He3By  39B9maqdolL  LadlobwyMgdolsmgol
9998539009 0dbs LEbsMEo X.500, Gmdgwog bol bEH®wMIGHWOOL
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dJmbg, 0gMmstrJoreo, BolsdEHedoMgdoo 3bMmdIMmgdOL Tgladdbgws ogm
2390035¢0Lfobgdeo, MmdogBms 3Ealgdols s om0 sGHMOdEHJOOL
B536900L 295350 YdOL JgbodeErgdemdoom.

X.500 LEHBEIOHEHOL 3M5dG03MEo MJoeobHIE0s M59BIJGHMEGO
239900 56M01533560b0 FFoMTIMIGIWMOMBOL godm, 530EHMA 5©0bodbro
LEHOboMEHOL dsBsby F9dMToggdo odbs JoGowmaol dmbsggdome
05BobL  2od5MH039dwo 39MLos, LDAP (Lightweight Directory Access
Protocol), Gm8gadoi 965Bbs X.500-0b yzges 9839dGwH0 13bdizos
05 5956096 LEPBIMEOL 305dBH03W0O MHJooBIdOL bodwgoergds Jobs
9mdbdoGmdgel.

LoEgobem LDAP s®ob Jugarm®o 3s@owmagdol dmbsgdgdosb
5839008 bGHObOGHWMWO  FgMEO s  IMSZOo  3MMENIEHOL
15939993905 (599796¢08035300L LoLEJIGO0, JEgdBO™EMOo BMBEOL
360yM59900, 9egGHOMmbro 3mdgMEool LobEgdgdo ©s Lbgs). LDAP-
1YO30LYBO  FIZIVNOd 3MIJHOFNWOP YIS FZOFILYOTLO
396530990 Lol gdobsm3zol s OEOs Bobo MHMWO WEOHWYBEIMI6
3996mma090d03, ®oob gl M39bsL3Bgo  39FIWMYME  bgH3zoLL
063 9bLowGms LoFoMmmgdl.

©OgoLsmzol dsBomBy LDAP-ob 60-bg dg@o 3JmdghEowmwo
LgH396m05  FoMdmygboro. dsmo 90% s6HoLb LDAP-35@5¢0maqdol
33¢mbmdom®mo  bghHzgMo, bmmm ©sbsmRgbo — bbgs ©sbsmrogdol
3003mb9gbBHgdol  Lsbom 9oL FoMdmoagbowo. B39  65dG™Ido
2990996909905 gH»-9MHm0 Jomysbo — Active Directory.

3.1.3. 35 oEmym®o gM3zolol mdnbwymo LEMYIGwOs
0mE90m  3oMoMmoxdo  9g3gbmo  JsGowmywio  Lgdzolol
LOOYIOVOVL 9HMIILPRL (©Mdgho, by, Oy, MOBobIgoYEo

JOMIMWO,  FEIMOIWMMO  39GOWMP0),  S3Mgm3g  dsbgzobowmm
39¢9M0L md09dEHS Labgwgdol Halgdo.
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©Mdgbo sMHoL 3oBowMmaMMo LgM30LoL JoMOMOO JHMGMEO.
00 59o0dgdL  5B0boLEMIE0MEO  3sLvbolidygdemdol  LEgHmU.
©MJgbol  Fmbosggdms 0By 8903930 IMIHTSMGOOL  LosmmoiEbam
BoBofgmgdl, xam8gdls s 3Mm30MEIOMIL. JsGowmymemo LgmzoLol
3b6d30900L oo bsfowo LMo ©mIghme mbybg dwdomdl,
39600m@: ImIbToMgdol 5EIbGH0B0IoE0s, MHLYMLYdIMD ©sd3z9d0L
35O M35, LoALObMEOBOL ToOHMZd, MY3035(30900L ToOH M35, MLORMHMbM-
900l 3m0@03o.

©mdgb69d0L Labgemgdo Active Directory-do g3m®doMgds 00539
Ldqdom, MmO EMIEE Lsbgmms Log® ol (DNS) babgwgdo s gb
56 sMoL dgdmbggzomo xod@o. DNS-ob Lodbobw®o §omdmoygbl
3003mb9gbH-mdgbgdol  dgdbol  3MmEglol  Losobogoswobsgom
93 gbol mdgbol 3mbE®mHmeErgMHhgdby.

©mdgbol  3mbBHMmMmgMo L3gEoswnMo  LyM3zgMos, GMIgLos
0bsbogl Active Directory-ob dmbsggdoms dsBob mdgbmmo bsfoerol
d9L50590L 8mMbsEgdgdl. dsmo JoMOMIO BwYbd309000s:

e Active Directory-oll 9mbsggdoms 05bol dgbobgs (3s¢owman®
0b6x83m®3s305Lmb §3Mds, FsOMZS S FMPOGOZH3E09);

e Active Directory-8o 33@oggdoms bobdmmbobsgos. 3gMdme,
39Gowmydo  (330gdol  dg@obs 8godargds mdgbols BgdoldogMo
3MbBHOME9MH0©sb; 653d0LdogMo 330w gds LobdMmbowsw sgoduo-
905 MIgbol bbgs 30b6EOHMEgmdHy3;

o  9mIbToMgdol  s1mgbBHoBogsgos — bgdobdogMo  mdgbol
3MbAOHMEamHo  sbm®E0gwgdl 300963 -bobEHYIsBy  IMIROLEHMO-
6900 8cmdbdsMmgdE0lL WREGdS3MboErgdol 90mfdgdsb.

LOSEEAOLME  EMIY6OL  JMBEBOMEIMGO0 bSO MBEGB06O
LyM39M9d0s, beagne fobs 39m®Logddo PDC (Primary Domain Controller)
o5 BDC (Backup Domain Controller) lg®3g6gdol baboom s6bgdmd©s.
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by 560oL ©™I6gd0L 3HJOMOo, MMIgEwoE 30dmoygbgdl gMmosb
0505353800909 LogMEgl. o0 dgdmbgazsdo ,d30Mmdowo* mdgbo
09933000690Md0m 00gdL ,,380mdgwo“ MIghol Lobgwb.

330mdowo  ©mdgho  53BHMBoGMGMO©  9Ygbgdl  MmGHIbGOZ,
G®BBbodmm, bomdom ©sdM30gdMEgdgdl ddmdgw ©MIYbmb, Gog
603bsgl, ®Md ghomo ©EmIghol MbwyOLgdo FgodErgds gsdmygbgd e
0gdbsb bbgs ©mdgbgdol dmdbdstndgwrms JogMos. BMA, 53 MM
©MJgbgdl dmMol bmdomo ©sdMm30 P gdgdo Fgodwgds oyml
mOHIBOHOZ0 96 (35eIbG0Z0. ©IIMZOEIOIGds (oW ILGOZ305 MmEs A
©Mdgbo 96mds B-l. 58 @OML B-omdgbdo dmbggo®owo dmdbdstg-
090 3530L0 Los®MmOEbaM RsbsffgMmom A-80 dmbggMalisg sbgdbgdl s
565 30604om. 399353000l (35039 ©3TMI0EIOIMWIOOL  STYsMIdS
FoMOgds. 585bmsb, BEMdOMO LIM30EYOMEGdIdO TJodergds 0gmb
OoymOE  GObboGMwo, g3y  dMoGMsbbodrymo  (A->B->C
59300090905 56 dmgdggdl).

94390 ©Mdg6® dmdbTo®mgdgwl gMm mdghdo 95063 mbos
3Jmbgl  Losm®osbgm bobsfg@o. 0vy dmdbdscmgdgwl  Lssmogbgm
BobofgMo sGo 593L, 090 mdgbdo Ggligersl dbmerme 35006 Ggdargdl,
MOmEs 9 ©MIgbl bEmdomo ©sdm30©IdEgds 9d3Lb 03 ©MIY60b,
Hm3gedog dmdbdamgdgero dgoob.

&Yg 99@bs3gds dbgowmo LEHOMIGMEMss Active Directory-do.
3Y9 99005698 MIgbme bggdl bbgsolibgs Labgwms LogMggdom
5 5300 MBOHNMB3gYMRL MdOYIEBHDS JO056 bgdol sGLYdMBL (bdgds
— 39b6LOBOIOMEO FH03900L b JWsbgdol 3MGdME0s). BYgdo yzgws
©M3d3bl Gmeol mOHIbOOZ0, GHOMBYoGHMwo bmdomo ©sdIm3oy-
0)gdss YD, Mog bgdoldogmo mdgbols ImabdsMgdgdls
9439@s ©sbsMRY6 MIghgdbg 839000 MBOHNMB3gEXYMARL dqlsdsdolo
533900l 53 qdoL sG-BYOdMBOL 9dmbgzgz5d0. LGbIMEWI, BYgdo
d9Jdboo 306390 ©mIgho Bglze ©mIghs omzwgds. LmGgo
951530 0bsbgds 9.5. AD-Lgqds.
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mbgsbobsgommo  ghmgmmo  (Organiazational Units, OU)
Imms3LgdmEos Active Directory-ob 9OHomgMmo ©@mdgbol g3sMywgddo
Q5 YIRBEGIIMS JIR0MGOOL 5dm 35651 gALobmEgds. MmMAsBoBsEoMwo
9OmgMwo  ©mdgbol  aoMgo oM sMLYdMBL.  Jobo  Asdmygbgds
396Ls3MMEOGBom  FmbgMbgdmos OO  MEMYRBoDsEgool  gBmosbo
©mdgbol 53900LsL, MMEILsg ©Mdgbol 5TobolEMIEGHMOL goBo3)-
5 5056 99d0s J0sbo mIghol yzgs Losm®mogbgm Bsbsfg®ol
9mdbobwegds. s ©OML  MIGBoL  s@©IoboLEBHMIGHMMO  SLEWEgdL
©IWIROMgdsL, 9699 LOIMMIMO  YMYBWIdJIOL  2oo39T5L  bbgo
dmdbBsmgdgby, GMIgebsg 999amad ©mdgbdo Logmoms®o ,fowo*
90¢g3s 3oL (33¢P0gdYd0L FgBHobol WBWgdom. MMHABOBsGoMEo
9JOHMNJYw0 0565 ©MIGBL ©9d399JdMGOMO biEOXE @SS, oL
56 9999305 35GOMYMM0 0bxzmMTs300L d0wgds bbgs mdgbosb.

3WMISWIN0  3SGHOEMA0 M0l MIghHo  LogmEol  yzgaws
®309JGHOL 9H 0560 dDs. LEHBIMEGHWWo©, MIGhgdoL JMBEHHMEY-
6900 990393 0683MmMT5305L FbMmEME Bo3MMIMO MdOYIEJOoL Tqlabnd,
05906, HMEYLSE MBI NMO  JoBowmaol LgMzgMo Fomdmoygbl
©MIgbol 3MBEMmMEgML, GMIgedos 29bmoglgdos 0bxgm®mIs3os
©M3gbms GYol ymgzgeo mdogd@ol dgbobgd. sdsLosb, Mbs 5wobodbmu,
O3 MBS MG  39BOwMmdo  MmdOJJBHMS  SGM0dWEJOOL TBMEMm©
Bofoo bggds — y39wa®g 968369wm3zs60 5EHM0d9EHIdOL boboo.

395wma M by®zoLdo 360dzbgarm3zs605 MBOYIEHIdOL Lsbgamgdol
39b60sLbgeggdgmo  39dsbobdo (Distinguished Name, DN), Gmdgeog
39¢owmaol  69d0Ldogho  ™md0gdBHOL  MIgbms  FHYol  FsLIEHIdOm
3olobo 0963050300900l L5390 gdsL 00¢930.
DN 56M0ob  d39lobgegdol  gmomdomds, Gmdgwos  3m3dobsgos
339393L LMy md0gdEob ¥bogswrme 00 bEH0R035GHMM.

0535 0mM0oLOMNZ0L 5300Mm FmdbToMgdgero testuser mI)b06
sangu.ge, ®mdgwog 3obmoglgdywo  MIgbol  BmIbIsMYGBY DS
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LEBHBIOGHW 3MbBHJobgMTo ,Users’.  dImdbdocgdeool Mbogswrw®o
Lobgero 999090 B3mOHIom 0gbgds Fomdmoagbowo:
DC=ge, DC=sangu, OU=Professors, CN=Users, CN=testuser

L5S3

¢ DC (Domain Component) — 30039¢0 5 39069 ombol omdgbw®o
Lobgergdo  (Bspoeomo©,  boggdlo@gdol o6  Tolbo  MMIgeody
B3I HIOOL ©3960);

e OU (Organizational Unit) - mGasbobogomwo gohomgmeo
(1960396b0@gEHOL 3OHMBILMEOHFOO);

¢ CN (Common Name) — dmdbdsm9dgcoms LBEbos®EGHMeo xama0
(Users) o 9sbdo 999535¢00 3mdbdotrgderol babgero (testuser).

Active Directory-ob ULobgeoos obsfowmgdol g539J@o bdgdol
©3MM9JBHJOs  do05b  LBo3alvybolidygdamm  bsddgs  3MmM3MMoE0vIEo
Jugeol MLsxOMbMIdOL M3zslsBGOLoms s 08 BoJBHMMOL Fomgs-
wobfiobgdom, GmI 339 Bsdmygseodgdyo bsbgwms bE®HwydEweol
d93ws  dbgan, bobobsb 3o 9gmdewgdger 53mEsbsl Fo@dmoyqbl.
053500, M39Mo30wo bobGgds Windows 2000-0b gs®awgddo
bgs ©mbol mdgbol Lobgarol dgsgzers LogMmme dgwydEgdgEros,
boere Windows 2003-3o ¢)9460399Ms@ Lozdom dbgamo sm3sbse.

sdo@md  Lobgwms  bogMEol  adMmgd@goolsl 99890
B5JGHMOH700 Mbs 0dbgl yomzswobfiobgdmeo:

o H9ws Mbol mMdghgdol babgwgdol yreslidoo dgmbags;

e 3m035605d0 3mIMB03s30900L  bsmobbo (3938060  (39e3gme
939056594mRq0056 s BoW0sEgdMb);

o 30335600l MGY60B30Mo LGHEOHWIGHWOS;

e 33309939 gool  BmIbToMmgogwms  MomEgbmdol  BMol
3903900L 39ML39JE03s.
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3.1.4. 3mbdsgdgmms BogMsgos LDAP-dsbgdd0

©mdqbn6H  Bmbsggdms  d5Bgddo (LDAP)  dmdbdstgdgwms
d0gM5300LsM30L 59930900 F9T535¢00 O A9FMTdZ35¢0 0bBMG-
3s30o  LDF-gm®3s@ob  gsowqddo  obobgds.  Jggdmo  dmigdwyanos
ddbBoMgdgms  9JudmOGHOL  dMdsbgds o Fggye  JomgdyEo

33900l 3Moadnb@o.

1difde -f test-export.ldf -s serverl -d
ydc=ad,dc=testdomain,dc=tsu,dc=ge" -p subtree -r
»(&(objectCategory=person)(objectClass=User)(givenname=*))“ -1
»cn,givenName,objectclass,samAccountName*“

| test-export - Notepad =|0] X
o x|
File Edit Format View Help

dn: Cu=david,Cn=Users,DC=ad,DC=tastdomain, DC=tsu, DC=ge
changet¥pe: add

objectClass: top

Db ectClass: person

ohjectClass: organizationalPerson

objectClass: user

cn: david

givenname: david

SAMAccountMame: david

dn: Cu=funtik funtikovich,ou=students,bC=ad, DC=testdomain, DC=Tsu, DC=ge
changet¥pe: add

objectClass: top

Db ectClass: persaon

ohjectClass: organizationalPerson

objectClass: user

cn: funtik funtikovich

givendame: funtik

SAMAccountMame: funt

dn: CH=max mustermann,OU=Students, bC=ad,DC=testdomain, DC=tsu, DC=ge
changetype: add

objectclass: top

ohjectClass: person

ohjectClass: organizationalPerson

objectclass: user

Ch: max mustermann

givendame: maximilian

SAMACCOUNTName: max

i My

655.3.2. dmbAstrdgems gJudmGEo LDF-gsogrgddo
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ddbBoMgdgems 033mEmEH0L dMdsbgdsl 9dgao Lobg dgodwmgds

2395Bbogls:

1difde i -f test-import.1df -s serverl

03030 3OMEIQYHIOOL FgLobONIPWIE 33O YOHOLWOHIOOS
30900Yg690s. BoQ90m5, EH0wods CSVDE sbMegdl LDAP-dsbsd0
9bddotrgdmqdol gdudm®GHobs s 0d3mmE0L  3Mm3gMMHgdol CSV-
B0OT>GOL BO0YGO0Ib.

CSV-gs0mols 3653836@0, M&H0wo@ ol godmygbgdols bodwydo, o
d9LMEgdol Gggaol sbobgzs ©MIghmE® IMTbIoM9gdgEms BoGmN3zol
0b@9mx90Ld0 8m3990s 3.3 Babsbby.

B wwstudents otepod ———— LY

File Edit Format ‘iew Help

user, shashidze pimitri,
user, abashidze
user, sbashidze
user, Abashidze
user, abashidze
user, Abashidze
user, shashidze Tornike Tar
user, abashidze vakhtang,va
user, abashishwili avtandil
user, abashyvili Matia,nNatia
user, abazadze Ana,Ana, Abaz
user, sbdaladze otar,otar.al
user, shdusheTishvili Tamar
user, abechkhrishvili Lewvan
user, abeliani alexandre, al
user, abelishwili Tamari, Ta

csvde -i -f Students.csv

objectclass, displayname, sAMACCountMame, dn,mai|
user, shaiadze Gciorgi,ciorgi.abaiadze93y, "CN-G"lorg'i.Aba’ladZEQB?,
pimitrd. Abashidzeldd, "Cu=Dimitri. Abashidzel:
Irakld,Irak14. abashidzeld7, ' cm Irakli.abashidzeld7,

Mar"lam Mariami. ﬂbash'ldzelzlg "CN=Mariami. AbaSh'IEIZEl‘
nino, Nino, Ahashidze347, "Ch= Nino. Ahashidze347,
5alome,5a]ome, Abashidze3ds, "Ch=5alome. Abash]dze34s,
salome, salome. aAbashidzed 63,

"CH=salome. abashidzedes,

E|

al

Qu=51

{' Active Directory Users and Computers

@ File  Action iew  Window

Help

-(_] Saved Queries

EI@ ad.testdamain.tsu.ge
-2 Buiktin

[:I Computers

(€] Dockorands

(&3] Domain Controllers

CI ForeignSecurityPrincipals

(21 LostandFound

@ Magistrants

[Z NTDS Quakas

(&3] Professors

D Program Data

Students

(21 System

-2 Users

@ Active Directory Users and Computer BT 2 [0 ckhizis)

MName I Type
Abel Khaindravalal User
Abesalom. Chagunava?l User
Abesalom. Koroghlishy  User
Abesalomi.Abralavase  User
ﬂ &ghati. Gogrichiani31 User
Akaki,Barkalaia746 User
ﬂ Akaki.Beglarashwilil User
Akaki,Beraiaz1s User
fikaki Burduli441 User
ﬂ Akaki.Chighladze963 User
Akaki.Chkhaidze676 User
ﬂ Bkaki,Devidze799 User
7 fkaki Ganuadss User

65b.3.3. 9cbdstrgdgemms 033mMHE0 CSV-gsomwgdowsb
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@5 dermb, 9m30y356mm 3o@s®s Shell-byMo3dEHob bodwxdo odol
L0 MLEAMIGOMD, MY MMAME Fg0degds ©359gbmc LDAP-05Bsbmob
Lsdmdom MGHowods LINUX-05D060g3mwm m396ms3omem Loli¢gdsdo ©os
393560 EMIGBMOH0 0bRMmMIs300l dogds.

apt-get install ldap-utils
ldapsearch -v -x -H ldap://ad.testdomain.tsu.ge -b ‘cn=Admin,
ou=Students, o=Students’

3.2. X21187960 30o@03ol Jshmgs Windows-ols
39M90mdo

Windows-Lol#gdols (Active Directory) xaa®a60 3mmo@o3s
(Group  Policy) @gow3gmer  3mdbdsMgdgos,  XJMBIOOL  ©d
2390030 mo  MHLYOLYdOL ToMMZoL  sFMEsbsL  gdbabmEgds. dobo
L5FMogdom  MOYBODsGooL  IT-06x83MLEHOMIGHMOHOL  BsMYwgddo
g39s  9mdbdoMmgdgends ,030L°, s MBRWgdIdO  sBb0os, MMIgEo

396930900 9BOYIEYds s MOl sG0OL sBL®3gIEro.

XJAIBMO0  30:¢00BH030L  398myggbgdol LogMEg 3Mad@o3IEs©
gzges  0d  OgbmELL  Bmo@EegL, GMIgby  3md3s6os  Microsoft-ob
™m39M53099wo  LobGHgdgdo  FMTomdl:  LyeM396mgd0,  3gObmbogrw®o
3030993960900, berm@ddqdo s bzs dmdo®mo dmfymdommdgdo.

3003035 990dgds gobolsbmgMmlb Active Directory-qmdgbol,
™mOysbobsgomo  ghmgewol  (Organisational Unit — OU) ob
WMISCNYOH0  2odmm3zomo  bolEgdobmgol.  sTobmsb,  xyMBWGO
303035 3999995GH0MH0s s Imddggdol 998ga0 3G0MOHOGHYGJO0
399Bbo:

* @MIPWOO XFIBLO0 300G

¢ ©MIgHol XAMRMOHO 30 035;

*  H99amdo MmGOYboB30O 9JOHMIMOL XABMOO 30E0GH039;
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e 0mIEY3bm ©MboL MmMAsboBsgomwo JOHMIMWOL  KYMBMOO
303 039;

506009, Y] BoQow0mH©,  IMIbTSMBIL ™IS HO
XJAIBMNO0  300B03000 0bFIMbgEHTdo 2olgms  93M3dogds, bmem
©mdghol  3meo@GHozom  BRRsIOmMmo  5d3l, oo Fgdagdl
06390693096 §300mT0L gobbmemEogmgdsl.

3(30¢g0geos  50obodbml,  ®md  Hgdmo  dmyzsboero
36M00mM03YBHJO0L  bdgdsdo bobobob bgwmgbydmo  (33wowmgdgdol
d9¢obs bogds LoFoMm. gmdzsm, omv GmIgeody OU-U mbyby
b9damdo OU-gd0sb 96 ©mIgbosb ,Bs0mbmwo”  xamam®o
30303990 MBS ©O0dEMIML  sbowo  3MWod03s  LLMBMS
FMOELWOELDT  Mbs  2obolabrgmml, OU-bBg dombol  dobrx39bo
©OWH30L 9310330l 999y 3o0modsbgds dMdsbgds Block Inheritance
(65b.3.4).

dgmég dboog, 0 2agLwdL bgdamdo Mdgbol 6 OU-L
XJAIBMOO 3moG03s J39s ©@mbol OU-9dL ,ms38 dmgobgzomo®,
2390m0g4gbgds  3®MAsbgds:  Tomliols  FoMrx3zgbs VO30  KAMBYO
30303599 -> (65b.3.5).

XAMBIO0 3MoG030L dsemzobmzol Windows-ob b3gEoswyy)-
60 MBHowo@s (Snap-in) gpedit.msc 359009ggbgds, HmIgerog dMsbgdoms
LEO0Jmbosb Fgodargds 259d35L. Im30yzsbmm 3093 Mod9body
0656905 X3ROm0 3nwo@o3ob 9539JGeo JsGmzolbomgzgol:

¢ gpupdate /force - 5bH50 XAMBMOHO 302E0GH0IOL doErsdo Fgligams
908@0bsMg 4odmmgzwoom Lol@gdado;

e gpresult /z - 30806 X3YBMOO 3meoE03900L bobgs;

¢ secpol.msc — MLoBOHNHMIOOL 30 EH030L FIsOMZg0;

d300mm,  LyGon®g  dmEgdvmos  MGHowods  gpupdate-ob
39 Egdol 6odwydo (6sb.3.6).
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Fle = Pk = Eoul Bern = Opes =

5 Me Adn Vew Vindow Heb

o9 zmRcBm

£
;

o] Standard Pokcy for Mead Office
() 2] Accountng &MS Unt
# 3] Adminstration Unit
& 3] Ant Money Launderng Unit
@ 2 Archwve Asstent
# &) Bark Service Development Deper tment
) 3] Branch Network Develogmant Uit
® &) Busness Clents Department
® 3 Col Center
[# &) Cards Business Department
® 2w
= 3] Cenvaland MePodslogy Unit
5 @) NewOusterRS
o Polcy_for_Branches WR_FRRP2
El :L.uno.ms:
4+ Poky tav_pm WR_PRRPL

8 &1 Not Assigred Department

|Polq_lur_mmu VVR_FRRP1
!molou Sergs | Deaguton |
Control Panel/Regional and Language Options
Systom/Group Policy
Policy
Frtomat Explonr Martenance palcy
]

Mo
ow

Do et apoly A
mmlummmmuw

i

ety 3 s b

e el 1

System/Removable Storage Access

Policy

CD and OVD: Deny wite access
Feppy Deves: Deny wite access
Rermovatie Disks: Derty wete access
Tags Detves: Dorty wete access
WPD Devices: Dery wete access

System/User Profiles

Policy
D0 ot g users on wih lempoeary profiles

Extra Rogistry Settings
Diaplay names for scme setirgs carnot be found. You might be ab
Management

iF RRREEN

Setting
Software'\Polcies\Micmoeol\Windows \System\Process TS UserLog
™

User Cordiguration (Enabled)

)

AopData(Foaming)

Cortacts

Setting: Basic (Rodinect everyone's folder 1o the same loc
Path \\procredtbark ge'wr'fr 1\ KUSERNAME X \Contacts
Grant user exchustve ights to Contacts
Move the contents of Contacts 10 the new locaton

Bob.3.4. OU-380 @sdEm3oro Bgws @mBol Xawam®o
3m0o¢039000m
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=i

i File Action View Window Help
&= R

4 i tsu.local ~ || software Installation
o[ Default Domain Policy

= LocalPCSettingsForlTSupport

Scope | Details | Settings | Delegation

a2 Software Installation i Links
b 2] AcademicDevelopm Edit... ation: tsi
b (2] AssetManagementD)| ¥ | Enforced mains, and Ols are
b (27 Centrallibrary Link Enabled =
- [2] Chancellory Save Report...
I+ |3 Domain Controllers i
[= 2| EuropeanResearchin View b
I 2| ExamCenter Mew Window from Here
[- 2] FacultyOfEconomics Delete
[+ |2 FacultyOfExactfndM
[ |2 FacultyOfHumanitic e
[- (2| FacultyOfLaw Refresh
[+ (2] FacultyOfMedicine Help
I (3] FacultyOfPsychologymrorcaogog T

655.3.5. X3798960 3mE0G030l 3930 39E9ds J390wamd OU-93by

[Version 6.1.7681]
? Microsoft Corporation.
All rights reserved.
S gulua gpupdate Aforce
Policy...

User Policy update has completed successfully.
Computer Policy update has completed suce ully.

Collzerssd.guluad,

65b.3.6. MBHowo@s gpupdate
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XJAIBMNOO 30030l Lodmoggdoo 9958630 figbob
39BLBPZMS s Formngzs 8g0dergds. Imgz0Y35bmm Modgbodg dspgswomo:

¢ JLMMHo GosowMEmo MHYLOHLYIdOL AsTMYMAs O FoMIMZY;

o ©mIgbmHo xgmBol 96  FmdbAsMdEOl  Rslids  IMISEXH
X50880;

*  35MMgdol 3meo@03ol 999w9353909;

¢ 0639MbgE™mab H3omdol JsGm3s;

* 5 bbgs IMsgseo...

3ob30bomm  x3MBGo  3mwo@ozol  Msdpgbody bodwdo.
Juogmeo  gsoGo  MgbmELgdol  asdmygmgols s  dsGgzol
50396900056 439y 36033bgermzs60s BmengMgdols yssdols-
0s6ogds (Folder Redirection), Gmdgebsg 8608369@m3s60 8mabdemgd-
@0l dmbsEgdoms byodgm dabsbgs g3swgds.

OHmame3 Pobo, MmOYeboBsEool 0sbsddMmMIadl h39350 9d3m,
3600369wm3560 gmwEmgdo ©s Bsowgdo Windows-ol Lsdwdsm
05200519, 969 IL3AM3BY 2obomogbmb s o6 Fgofiybmb msgo domo
LsMgBIO3M  bergdol dgddbom. sbgom Fgdmbgggzsdo db0dzbgermazsbo
9mbo399900L 535030l Fsblbo OO, sdoFMmd 0ddbgds XFMBRYOHO
30M0@03s, HmIgeoi Indbdsmgdeol glzd™a3l, My Documents, My
Pictures, My Music s Ub3s 830@gMgoL s3¢™ds@Mo@ 99m3E3wrol
3QA0WIYIIMGMDL, 56w ImIbTodgEl 3ambos, ®MA dobo gsowgdo
©9L3GHM3BYe, BoHOIMMs© 30 obobo Loodgm  Gsow-bghgghbgs
39605393 mo0.  Jqodsdolbo  xXAMBMGO  3mWoG030L  ABLDOIG
LOHMEEds F90gbooMo:

User Configuration -> Windows Settings -> Folder Redirection

obowgom dglsdsdolo LMsmo xaMBIMH0 300030l dsmmzol
06¢9H5390L0s6 (65b.3.7).
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4 % User Configuration
4 | Palicies
b | Software Settings
a | Windows Settings
|2 Seripts (Lagan/Le
b i’-’a Security Settings
4 ] Folder Redirectio
[ AppDataiRoa
£ Desktap
[ Start Menu
[ Documents
[ Pictures
(13 Music
[ Videas
[ Favorites
(1] Contacts
[ Downloads
[ Links
[ Searches
[ Saved Gares
b gl Policy-based Qof
B | Administrative Temp
I [ Preferences

Desktop Properties

Target | Seftings

g |

D ‘You can specify the location of the Desktop folder.

LT P 2sic - Flediec

'-.-'Ee{_',.ll:lr'lE':E: falder ta the zame location

Thiz folder will be redirected to the specified location,

Target folder location

|Ereate 3 folder for each user under the root path

Foot Path:

'fileserver\FR

Browse...

For uzer Clair, this folder will be redirected to:

SfleserverFRACIatDeskiop

0K

|| Carcel |

Apply

65b.3.7. X3MBIOH0 30¢0GH03S BeIEOIHIDOL

90936m Bo9¢0mdo Fotrdm©ygboros XAMBMIOO 3MOG03d,
Gmdgwog  9mdboMgdgdl  LobEgdmed  C:\  ©ob3csb  §amdsl
bdoMo

oboaEgl, O

0350bsBOHoLom (65b.3.8).
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| Metwark C&rn%g:\i\;eéxf @Hide these specified drives in My Computer
| Shared Folders p

representing |

| Start Menu and Taskbar appear in the E; Hide these specified drives in by Computer
| System
[ [ Windows Companients Ta Ubs_e this &
| Application Compatibility ﬁsotmTlgadtilstnlai " Mat Configured Comrment:
| Attachment Manager setting or selk & Enhled
| AuboPlay Policies drives" option a3
| Backup i
=  Thi Dizabled
= Desiop Gadgets :\éstnesl L';It:rzect Supported on: -
| Diesktop Window Manager conténts by PP © | A least Windows 2000
| Digital Locker as by byping £
| Instant Search the: drive in tk
| Internet Explorer bax, inthe Ry .
= ' command wire Options: Help:

| Location and Sensors
| Microsoft Management Consale flso, this sett

| MetMesting from using pre | Pick ane of the fallowing combinations Removes
| Metwark Projector drives or their L | Compute
| Mstwork Sharin prevent users represent
- ’ 4 ) Management Open dia
| Presentation Settings drive characte
il Remote Desktop Services To use th
| R55Feeds Also, see the dro-don
% Sound Recorder From My Comnj the EDD ;
- Talet PC Maote: Itisan
| Task Scheduler applications w Mate: Thi
| ‘Windows Anetime Upgrade certification b arcess to
| Windows Calendar typing th
| Windows Color System Drive dial
| Windows Errar Reporting
[l | Windows Explorer Also, this
| Common Open File Dialog access th
" Explarer Frame Pang users fra
| Previous Yersions change d

65b.3.8. LobEYImG EolzBY fzmdol 8buvygol
X3IBYOO 3mgroBo3s

09Bwmgs  9godegds  sbggg  dggbemb  3m330w@E 9ol yzgas
»000bLbbo“  (Removable) 9m{ymdomdsl. dmdg3zbm  LwGomby

6563969005 X ABYHO 3 o@ozob bodwdo CD/DVD-©oliggdol, gargd-
©0b3gdol, 4569 bobGHo ©olzgdol, dgblogMgdol dsMmsmgdols s o0
030U bbgs 8mfgmdowmdgdol derm3o®mgdobomgol (6b.3.9).
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Il Group Policy Management Editor

Fle Acion Yew Hep

s 2= BmlT

| Poices Selsct ankemtn view oo | s
B [ Software Settings s descripton, ] Time: (in sords) to foroe reboot ok confipred
B ) Windows Selttings | (I and DVD: Doy et actess Het corfigured
= [ Admiristrative Temglates: Pobcy defind) |5 €D and D4D: Deny read access Hek cerfiured
& L Conkral Panel £ €D and DYD: Deny wrike access Hek corfired
o m &= Cushom Classes: Deny read acosss Het configured
o Syctem 1&2) Clushomn Classes: Dervy weite 00855 Hek configured
Credentisk ;Homm:w-rewm;:wﬁ Mctmh‘g.lad
| Device Ingtalation (i£| Floppy Drives: Derry reard acoess Kot configured
| Dk IV Cache E2] Flopiry Drivs: Dy il S008%5 Mk ccrfigured
" Disk Cutas (| Reemorvsble Disks: Deny exequbie socess hok corfigured
@ ) Distributed COM (E2| Pemaeable Disks: Derry resd access Kot configured
Driver Iratalation =2 Fueitwinable Digks: Desty waribe Bocess Mk corfigured
Erfurced Sorage Aess (5| Al Remervable Storane cisses: Derry ol atcess ek configured
1l | Flespstem (52| Al R mrvalle Slor sy Alow e, ssms e Bl valigaed
| Fodder Redrection &2 Tape Dnives: Dy eeute aocess Kt configured
E L tGroup Policy 2| Tapn Drives: Dieny read acoess Hek cerfigured
| Inkernet Communication Manag: | Tape Drbves: Dry weibe a0cess ek configured
# L 5 (2| WPD Devices: Dery read access Mk configured
s |5] WPD Davices: Dery weke access Het edipred
| Kerberos
| Locale Services

65b.3.9. 8cablibsoo dmfgmdogrmdgdol denmzoMgdol
XBIBYO0 3mroBozs

X3IBMO0 302¢0¢H030L IMIEI3bem FogoeomPo Bmdbdatrgdwgdls
93603509000 30330993 gM96 ¥Fsm© Fobo Fobaroggdol s0w by
(@O35@ M) Boghmgds. nggdnwo XFNBIO0 30wo@ogs Y39
MLOxMMNbMdOL 9M0YMHm DML HoMmBmoygbl s d9dwgyo d0GMdsbgdom
24960LsBLgMgds:

Computer Configuration -> Windows Settings -> Security Settings -> Local Policies -
> User Rights Assignment -> Deny Log on Locally

MUoGOMbM  35OHMEgdoL  4s9mygbgds  gzgmoe  MmMYPsboBszool
IT-065365LGHOMIGHMOOL  ¢3608369amzgsbgl  3GMdWYTsmagsbos.

0m0936m XaIBMOOo  3E0GH03s  500Mwgdl  8mdbIsmgdgwl,
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LobBYdsdo  Fgbobgagws®  sdmoygbml  dobodmd  6-LoddMEMOsbo
3o6Mmo, Loog ghmo 35063 oo Wsmobw®mo LoTdMEM, 5@
@HmM0bMMmo LOTIMEWM s sMVWMWO 30860 0gbgds FoMdmoygbowo
(65b.3.10).

1 Default Damain Poliy [DCETSULOCAL] Pelicy Palicy ‘ Palicy Setting
4 i Computer Configution <, Enforce password histoey 1 passwords remembered
4 Polcis Maimum pasword age Wdus
b L Sotware Setings . Minienum passward age 1dys
4 Wi Setings Minimum paseward langth ficharactus
b . Nammie Resobution Policy

< Password must mest complesty requisernents  Enabled

= &ﬂph(&a@pf%utdm] . Rove passwords using reversbl encryption Disabled
4 [ Securty Sftings

4 5 etourk Palices

v J] PasswordPoly . .. Arcount lockout duration Wirinutes
;' Mm"m_mp"“q Bccount lockout threshold Simald logon attempts

.4 Keuhz.ro.s Poliy - Reset aucount bockout courter after Weriimiztes

4 3| Lotal Palicies
b 3 AudkPolicy

b g UserRights Aesignment
b SeurtyOptions

65b.3.10. 356109¢gd0oL FoMNZ0L KYMBIMO 3OBH03S

03936 X2aRWOHO 3mEoGH03s MMHYbobsEool 3MmI30m@Eg-
690bg, 50T0bOLEHMIGMMMS WMmIs®  xamido IT-IbsMrsF Mol
3WMBSMM0, ©MIIBMOHO XAMBoL 93GMIdGHMMo© BoLTSL  ymeErol-
bdmdL.  dmEgdmwo  3meodGozol  JobsbL  3m330v9EHIMJOMNE
IT-0bs6roFgMm0L XaIBOL M5msTIOHMIGEMs M3OHMOdMIIME ©sd39ds
§o60moaqbL (Bob.3.11).
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File Action View Help

9 2m B

] LocalAdming [DC2TSULOCAL]Poicy |~ [ GroupNome  *  Members  Member Of
4 & Computer Configuration 8 TSUNT Support Administrators Re...
4 Policies
b . Software Settings
4 Windows Settings
b [ Name Resolution Policy
) Scipts (Startup/Shutdown)
4 B Security Settings
b 5 Account Policies
b @ Local Policies
b 3 Eventlog &
4 Restricted Groups
b g System Services
b [ Registry
b g File System
b i-_g’ Wired Network (IEEE 802.3)
b - Windows Firewall with Adv
) Nebwork List Manager Polic
b i Wireless Network (EEE 802,

655.3.11. ©M3g6m60 Xan0L MG Xamgdo Asldols
XBIBYO0 3nrodozs

dmm  dogowomdo  dmyzsbomo  xamxzm©o  3mEodozolb
09039Md0m, ¢) dmIbdsMmgdErol 3m330MGHIM0  33M33970 ©MHMOL

(Bsdmomo, 10  Grmool)  gobdsgemdsdo  Mdmddgoms, 93@sbo
33¢M3>5GH MO ,Lock“-0970880 400535 (,050Mgd9d5*) @5 dMBsmdOL
23oLogMIgEgdEsE LobgEol s 3sBMEol bgwsbwsdgyzsbs odbgds
bs3omm (65b.3.12).
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] MDepPolicy (DC2TSULOCAL] Policy
e e
b Preferences Rdciglen
iR U?erConﬁgumon Setting State
4d p‘.’m" 2 Prevenit changing coloe scheme Not confiqured
be Software &@9’ 2 Prevent changing theme Not configured
b & Windows Setiegs i Prevent changing visual style forwindows and buttons Not corfiqured
4 7] Adwinistrstve Templates: Plicy defitions| = 9% I
4 @ Cootrol Pl & Enab-k.smen fmr ' Enabled
2 Peohibit selection of visual style fort size Not configured
| Add or Remove Programs q i
1 Disphy 7 Prevent changing color and appearance Not confiqured
9 Personakcation 1 Prevent changing desktop background Net corfigured
=1 Printers 1 Prevent changing desktop icons Not configured
| Progams 1 Prevent changing mouse pointers Not configured
b 1 Regional and Language Options ] Prevent changing screen saver ot configured
p 1 Desktop 1 Prevent changing sounds Not configured
b ] Network 2] Password protect the screen saver Enabled
| Shared Folders ] Screen saver timeout Ensbled
p L StartMenu and Taskbar i Force specific screen saver Not corfigured
b & System ] Load 2 specific theme Net confiqured
b 1 Windows Components i Force 3 specific visual style file or force Windows Classic Not configured
b 1 Classic Administrative Templates (ADV|
% Al Sattings
b ] Preferences

65b.3.12. 936560l 53¢BMI5EHMO ,,MIZ0L“ XYMRMOO
3m0¢03s

513360L Loboom Jgodegds 00g35L, HMI XAMBMOHO 3MEWOG03Id
Windows-g5090m3do 999933090 0bbGHmwdgb@os @s dobo gi39dEwdo
399mygbgds 93300065 5850@gdL Josbo  IT-068365LEHMWIGHMOHOL
LoM0056MdL.
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3.3. Web-ol, 3s0@w®0o s 3mbs3gdors ds%ols
LgH39M9dols 45850035
3.3.1. 390-LgM396HmEo 0bRMLEMYIGHOOL SHymds s JoMogzs

3.3.1.1. 390-06x8GLEHGMIBHMMOL 5390M@gds

056599000039 909dGHOMbME 068mEmTs30mE 3GmiEqlgddo 390-
399bmema00l Mo gobrbMgms 0BMEYds. 89-20 byw3Mbol 40-056
fangddo Hdgbodg 99360960 (3569356 330, Bgo bgelimbo, ogesl
9639wdsHGH0) 8096 3039M@gJuGHMOo  0bgmEmTsgowo  dmEgwol
3940659, beagwm 1990 gl CERN-80 ¢od 336mbgdl-cools dogé World
Wide Web (WWW)-3qdbmemaool s8w98539059 ©9000gb0 305360
0683mMs30wo LogmEob - AMBEWOM 0sdYEOL Tgddbsl Bomystro
Logd39wo. YL CMFMOG  FLMBIYMO,  1l3) WM IO
(3MOH3MGM530w0) 0b6x3mMHIs30mwo LolE)dgdol oo bsffoo 39d-
39d6mmmao0l  bsgdzgwdy 0gdbgds, bmwmm  dggmo, ©glgGH™S-
3303530900L  sbowo 3gmbogdoa, Mmamea §gbo, 0dsgg dods@ronvy-
@9d0m 30MIMPOIYDS.

399-20  Lo3wybol  90-0s60 fergdol AbmREom  SdLdNYE.
068mMIsgomwo  3mbBHbEol dbmeom  3sdmygb98sL (39d-339M0L
fo300mbgs,  BsoWgdol s  3MHMAMmeTgool  BsIMEHZ0MO™M3s s  5.9.)
0035¢0oLHobgds, mdgs Lowzmbgms Asbogs@bg 99ddbowro sbogro
3mbisgngool (WEB 2.0) dobgwzom, 390-00mdbdstmgdgero 0dsgodm-
DR 3983009960 CIQIHMH0G3s, 957) 390-83)OQOL OB
Lobol dg3gersdo dmbsfjoengmdl. WEB 2.0 G90s7500985000 s8¢rs8-90059,
369 0bxzm®dsgomwo  LogmEg, GmIwol bsMolbog  MIXMdIIdS
ddbBoMgdgEms MomEYbmdOL BOHLmD gHms.

WEB2.0-0b  Ubobggdos  doperdodgoos-dm6Hsengdo  (youtube,
myvideo.ge...),  bmgoseroyo  Jbgemgdo  (Facebook,  ok.ru...),
8ermglbggter  (blogger.com, wordpress.com...), 3030-302(%H5¢n980
(wikipedia...) o Lbgs IMog5¢00.
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390-39J6mma0gdbg 9mdmdsgzg IMsgsM30bM3sb L3gEoswrol-
GMS  X3MBgoo  (30M39w  Gogdo W3C - 3980L  gsb630050980b
3026b602900) J0figel o6 LxgMgd0sd s FbMBEOM 5dWdYEOL
oboEro  GgLodEwgdmdgd0m  5®FYMHZoLm3zoL 0306, 39Mdm, 9.§.
190569032950 3960b 30b39BE00M, MMIGOE XIO YYBROM MOHINOOL)E
©mbybge 89853900, 390-ogMEgd ImabTsmgdgel Lydsb@ozwmo
LyMH30L900 Mbs FJuMOgsBMUL, b WdGsEME MY) 3oGY30m, dob
39OLMbsE sLoLGHIBGI© Mbws 0dagL.

052500mo, 19dsbGHo3MMo 3900 FooMgdL FMIHBTsMGBEOLYD
Imobmgbsls: ,bs §93000600 439¢rsYg 055 3390564365 Toyota,
B98856 50  30¢00md95G0ob  Goonbdo, 2002-osb 2008  fersdog
35003390600, 03900650 56 8rHmbRgGo, 7-10 crod®o 896Dobol bsery oo
100 3000095969, Ay530b bsermboo, 306030069600, Jstbgbs
U5, 305607% 5 goli3gaL Tob Lowyzgmglie 3sbmbl.

AbngBEom 50esd9ol FmbBbo, dolo s®Jo@gd@ds ME3LgEos
999860L 00sb s G980 3mI3MbY6EHJOOLYE Fgragds:

¢ 3039039du@dmeo 0mbodgbgdols gbs HTML (Hypertext Markup
Language) — 390-3m6¢)96&0b 99bsbgol gm®ds@o;

o 30m@Gm3meo http (Hyper Text Transport Protocol) — Jugerdo
0683mM5300L GHEOBLEMOEHOMOOL LS gds;

o 390-LgMggMo (Apache, IIS, lightppd, nginx...) — 399-3mb@&96&0L
Lsgego (HTML-350a900, 8merg®gdo, 399-5303530900);

o 399-dMsmbgMo (Firefox, Internet Explorer/ Microsoft Edge, Opera,
Chrome, Safari...) — 390-3m639bE®ob 030l s 0683MMTs300L
300900l LodwgoEgds;

o 0b639MByBH-3BmyMsdoMmgdols 96gdo (JavaScript, PHP, ASP.NET...) -
begwom  Jugwolsmzol  3GmyMsdmwo  3GMmEnJ@gdol  d9ddbol
0bLEGHOMAgBEGH00.

3939bM0 0000MgMEb MROM YBHIWYIMS.
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HTML-96s 390Lb0gMm3Eqd0 0bgm®mdsgool fomdmygbols
UGObIOGHMWwo  BmOIsBHos, MmIgog 1990  fewosb  dmdog
9mgmbobsEosl s LEHIBIMHEHOBoEoL  goboiol. gbols  dmenm
390bos, HTML5 Ubgs 9963090096 ghmo e @EHodgoovy®o
0683mM>300L  (309M, 9MOM, Mvdgdo s ULbgs)  godmEebol
LodwgogdgdLbsg  dgogogb. HTML-om3wdgbdo 900l dmbodgbol
139309¢9H0 1519 gdgd0L (Bgagd0L) 09MIMJOMWOW WILSRJOMIEO
6536900, MMl Hozombgzolys s BGMMTSEGH0MGIMYWSE Sbsbgolsmzgol
139 (305¢YHO 3OMYMSTd, 390-0M5HBIMHO 458M0Ygbgds.

50L5608b5305, ®MI MBsdgMH™M39 3900 39396@gd80 2699690
(G0bss®b0) s  BMEHIsHOMIBs  (FoOgabmao  Lobg) MO mogPHom-
3%90xbMwos. 3mb@gbGo Mdnswmeo HTML-om3mdgbddo obsbgds,
boem gmedo@Gomgdol gegdgb@gdo, OHmames fgbo, 9.9. Poadme CSS
(Cascade Style Sheet) gs0gdd0s s0figHowo. d390mo Im3gdmeros
HTML @5 35b056 0535380693900 CSS-g350gdol 836oadgb@gdo:

CSS-g350e0 test.css

body {background-color: Yellow;}
hlf
text-align: center;
color: blue;}
HTML-gsoo bsadywmo CSS-om
</DOCTYPE html>
<html> <head>
<title>Main HTML-Document</title>
<link rel="stylesheet“ type=""text/css“ href="B:|Webltest.css ">
</head>
<body>

<h1>456029¢m0 BoenGyol stjogo</hl>
<table border="5">
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<tr> <th>g0¢»dols osbsbgergds</th>
<th>@gq0bmcGo</th> <Str>
<tr> <td style="color:red“>@s®%030</td>
<td>boze2 oeagrody</td> </tr>
<tr> <td>5obgg6ho dogdo</td>
<td>9¢r@s60 d9gbggersos</td></tr>
</table> </body> </html>

390363 9bG oL, 96 29833900 80L 8glisddbgwso  IMzse0
3OMMAM5Ts  5MLYOMBL.  Lfogargdol  3MmEgbdo  MdGMswm  GgJuG®
6905JGHMMJOL J005M939b (Fogowomsq, Notepad++), boagre Mgoewy®Ho
390L503 900l Tgloddbgmo  09gbgdgb  obgm  3HMBgLOMboEE
36m©JHIOL, Gmym@oEss Adobe Dreamweaver, Microsoft Expression
Web, CoffeeCup HTML Editor o bbg.

http-3Om@m3memo 5ol 398865 bgmls ©s 3980960396l dnMol
3930060 Lodmogds, GHMIgEoE bssdobm@  dMdsbdsms Logzwmo
Bo3Mgdl  8g03o3L,  bmwm  39dMglm®LoL  sEA0WLsTYMGBgEol
5bYYBs 09ggbgdl »MboxzoEoMmgdM MlrMLbms wm3s@™m®L (URL).
URL-80bsds0mno  6s8@gbodg qwgdab@ol  3:800bs300Lgsb 89a9ds.
qugbos: 3BmBdm e, 3mbdol DNS-bsbgemo sb IP-80bs8s(5000, 306 Hols
6890, 396-%302¢n@IHO. dmz094356Mmm 53335650 Jomqdyewo URL-ob
603dwdo:

http://lockss.cms.hu-berlin.de:8081/BatchAuConfig

390-UgM39M0 dbmywom Jugerol Imbsggdoms gobmsgligdols s
0oOHM30L  9m3obsl  gdLobmEgds. 0go  LYMZIOMWO  M3YMHOEFOIEO
LoLGHIAOL  FoBsOMMPDSs b TMM30EIdIo  3MIMYMSTMEO
OPOUBIICYNBd o Fggdboros 3MagHoNWIE Y3IWs 33OFIWI-
0o m39M53009w0 LobEGJdolm3zol. Y39wsby go3tEgwgdyeo 390-
LgMH39Md0D  Tgodrgds  ogsLebgemm  Apache, IIS (Internet

Information Services), Nginx, Google Web Server... .
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300-0M5mBgho  398LgMH39MH0B  odmdobgdmo  3mbEIbEHOL
G0OI>G0MGOMEo sLsbgol (godm@Eoebol) Lsdrswgdss s dgjdboenos
9439Wd 3M3MWSOHIO M3gMHo30Io LobEgdobmgol (Windows, MAC
OS X, LINUX...). d6519bgemgdl 9o5B60s 0bgm®mdsgool Jgdotmadol
Lodw95¢gds Imbs39890056 F0BoMM30L  OLORJSMGOEIS. OLEHMMOvY-
@O 30603900 3900605 HgMYJP0Eb  BsOmmE  P93M(39w©s  Lynx
(G0039w0i5 GG, 9699 3mbbmEol Ggm0080 Imomds), Mosaic s
Netscape Navigator. bos®oLMmE Y39wsbHg 493039 gdMo  390-
0M519HgMgd0s Google Chrome, Mozilla Firefox (s dobo 3ewmbo Debian
LINUX-obogol Iceweasel), MS Edge, Internet Explorer, Opera, Safari...

©3360mM399008  0bLEBHMWMIGEGHIOOL  gsdmygbgdom 390065300~
LEAHOMISHMOOL ©0bsT03MNMHO FoMmM3s BMM30YEIds. 3903MMYMsT0-
6900L 96900 M JOMOMOW RAIBI© 0YMRo:

¢ ULgM3gHemo 3gd3MHMMmsdgdo (Server-side Scripting Languages) —
LOMEEYOS 39dLYM3gMHOL TboMgl s JobBbo olLobsgl obsdozwmo
HTML-30mb39bGH0l 296965305L. 8mdbdadgdgero gbsgbols dmmbmgbsls
0M519HgMosb  390LgM3gM0L3ab,  MMIgwog  LyMzgMol  dboMgl
035390 (05390mo©,  53Mm3MIRL  0bgmETs300L  dmbsggdme
051900056) s LadmEmem baboo (9bgMoMmgdwo HTML-m3wdgbéo)
MdE¥bgds  IMIbBoMgdgml.  LyM39Mo  3903MMM37d0L 3O
0MoHgmdo Mbowsgos. LYM39MWIo 39d3OHMYMToMYdol 9bgd0sb
3900gds ogsLobgemor: Perl, PHP, ASP.NET, JAVA-Servlet, XML,
Python, Ruby;

e 3m09bE0l 39d3MmaMmsdgdo (Client-side Scripting) — LEOVIEEYdS
300065bgmdo s d0Bbs olLobog HTML-3mbg 9mddgogdgdol
39O GdL (BMOTOL b Fobso®lol Tg33es) 96 IMIbIsMgdol dogm
2396bmO309wgdYe  J89gdsms  (FoddE0Mo©, O3By  dorliol
Q©9310335) ©58ds39dsL. ollobo 0b@EgaMoMgdeos 39d0MeBYMgddo
969y Foz0mbgo000 3600gbBHob dbotygls (Browser source code), Mo Bomo
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2590g9gb9gd0L MLOBOPHHMYOIL 5G0MGOL. 3¢00gbEHOL 39d3MMAMSTOMGOOL
3bmdowo gbgdos: JavaScript, VBScript, JAVA-Applet...

B90mo0PgMowo 3m33mbgbEHId0L LogmdzgEBg 509905 MmGYs6o-
D300l 39006x3MLEHOMIGHOS  (39093¢003530900L  BMY0TZMMI0).
36Md0E0s Mm39M309o LobEgdgdol, dmbsggdms d5BgdOL otrm3z0lL
LobBgdgdol, 390LgM39MIPOL s  3gOIdMMYMTGOOL  LolBgdgdol
6509b0dg  3mIB0bsgos,  OHMIWGOoE  FoOMELs  BBIODBY
23936039 gd)0. 3m3z0Y356mm dsgsomgdo:

e Windows, Internet Information Server, MS SQL Server, ASP.NET;
e LINUX, Apache Server, MySQL, PHP (LAMP-bg6H3960);

e Windows, Apache, MySQL, PHP (WAMP-Lg®3960);

e IBM WebSphere — AIX, Java, XML, Web-Services;

s bbg.

®965390MM39 39080303980 BIOOMO FOZOEIPS 26996H0b
dstogobs (CMS - Content Management Systems) s dob 5%y

Ubgoolbgs  LodMmmdwgdm  bgghml  (©olGsbgom®o  Lsgwgds,
99dBHOMbYwo 3mdghEos, mbewsob dodwommgzs s bbg.) dsmmgol
LobEgdgd0, OHMIWIdoE Fomdmaygbl AgBfows MBsLM, ,,00s 3B
(OpenSource) 9md8s3g 390530353090, §obsbfjot BmIBsgdEo
a3mbgd30900L  b53Mgdom, o3 390093939 )bEOLsm30lL  slobaty
OMUL, bdod dgdmbg9z590, 3609369wmgbo 5330MmgdL. 39800 5333560
LobEHgdgdoL Jogowomgdos dmygzsbowro:

o UBsbostrdriemo  3983069960L  dstmz0l  Lobhgdss: Joomla,
Drupal, Wordpress oo Ubg.;

o bsbfszerer 36eapgbol ds60330L bLobEgdgdosb (LMS — Learning
Management Systems) 990degds @o3sbsbgermm: Moodle s ILIAS;

*  808¢r00093960b ds6z0b (LMS — Library Management Systems)
9439wsBg 36Mmdoo gwgdEHOmbywo LolEqdgdos: Evergreen s Koha;
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* 99960 3028965000 (E-commerce) byg®Mmdog (Mbesob-
0500D0g00,  MbEs0b-9gd(30mbgd0)  TMozsco  3MIMYMsTs  Fdomdb.
059500m0bsmM30L PrestaShop 3GmyMsds g0dangds o3sLobgEMmo.

9mo-gM0 43gmogdo B3gb dg39bgdom LEWgmbgommo, dbo
3903O G0l »Im3mgl OMIo dowgdol 3OHmEgEwGsl MsSharePoint
LobEgdol FogoomBg, M®IWOL gOHM-gMhmo BMbJsosg 3mbEHIBEL
0oOMZoo.

4M5Mgd0L 2oMgdg 3960 ©3GM39000 390-3mEobaol dshmgzgols
LobEGgIgdLSE, CMIJWMS IBIMHAZs 30M39 M0YT0 sMEOWGOYE0S 398-
3mUH0b3-365m350096G980b030b,  sptgm3g  obgmo  mMsbobs0g-
00LM30l, HMIGEDs 390-0683MILAEHMMIEHMEOS SIMOOM s SLMDdO 39d-
3390@0bgsb 89waq0s. 390-0683MLEHMWIGHWOOL JsOM30L 953G MTsG0-
Bo3ool obgmo 3MmM9900, Hrmym®moEss Cpanel, ISPConfig s bggdo
960083690wmgzbo@  5930MH3dL  LoLEBAoL  SEBObOLEMIGHMMOL  EMMOom
36sbsMIXJOL 390-0683MLEOMIEHMEOL JoO 30l 3Om3gLdo.

3.3.1.2. 390-1gMH3gM0L 5JBH035305 S BoOMZS
Internet Information Server-ols 35699m8o

30ma®s0s Internet Information Server (IIS) s6ol Windows Server
396053070 LobBdol ghHm-gMmo Mo, 39939M©Jd0L dgddbol,
d9gbobgol s Fomm30L 0bLEHMMIGBEJd0om. dobo odBHogoEos Server
Manager-30ma®sdol Add Roles and Features g3v16J300mos 99l0degdgano
(65b.3.13).

39®H035300L  FoM3o@gdmwo  Igudengdol Bodsbos 39ddMsvy-
Bgmdo 390L9M39M0L 239MEOL Fodm@Esbs, MHMIgwog 2o3M(E3IXgdIE
96909 gboErdgds FmabBoMgdgels (bob.3.14).

mdmowmE  390Lbggzgby Internet Information Services (IIS)
Manager 36Mma6Msdol 245939000  3905T0BOLEHMIGHMOL  Fgwdwros
9990398 390L50EHJO0LS s 39093¢103530900L bgM39MHBY SGHIMMZL
Q5 FomHMZL (Bb.3.15).
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[ Server Manager

=)

Select serverroles
Before You Begin

Installation Type

Server Select

on

Featurss

B8 Windows Server

Select one or more roles to install on the selected server.
Roles

[ Fax Server
[m] File and Storage Services (1 of 12 installed)
[ Hyper-v
[ Network Policy and Access Services
[ Print and Document Services
[ Remote Access
[] Remote Desktop Services
] Volume Activation Services
4 [V We wer (lIS) )

b g {
[] Windows Deplayment Senvices
] Windows Server Essentials Experience

nstalled)

[[] Windows Server Update Services —

Internet Information Services

»=4+ Benvenuto

Bienvenue

L 3 h” Bienvenido Hosgeldiniz o

A
KoM
Vitete  OPLOOTE

Velkommen

DESTINATION SERVER
WinWEB tsu local

Description

Web Server provides support for
HTML Web sites and aptional
support for ASP.NET, ASP, and Web
server extensions. You can use the
Web Server to host an internal or
external Web site or to provide an
environment for developers to
create Web-based applications.

Install

Udvozoljok

6ob.3.14. TIS-lig6H3960L Lsfigobo 33960 39d-d6MsrByMdo
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Comecons 0 Default Web Site Home

C-i(%|6 Filter: * ¥ Go - (g ShowAll | Groupby: Area Rt B Explore
:}Sl:s}r;:;:eﬂ . ASPNET . EdtPemisgions..
4% WINW \ ) - -~ -
J 3 Application Po;sg i ‘/ T 0 \/ q o
; 'i' e i ] / L 2V Bindings.
’ N NI NTEor  NET NETProfle NETRoks NETTnst ) Bk St
@ DefzkWebSee Aghorzat.. Compdation  Pages  Globalization Levels B - —
b @ fipsener ral g‘a r= 2 ﬁ g ! View Agplications
b e lo¢ g.;\ ; 9 = ab y! =3 ‘Ll View Virtual Dizectories
Session State SMTPE-mad  NETUsers  Application Connection MachineKey Pagesand  Providers =
Settings  Strings Controls Manage Website &
s Al Y Restat

f 4 5@ 49,5801

AP Authentic.. Authorzat. (Gl Compression Default  Directory  ErorPages 8 Stop
Rules Document  Browsing

X ] - ; o= 0
O 0 d e & @
ISAPIFikers  logging MIMETypes Modudes  Outpt  Request  SSLSettings  WebDAV
Caching  Fittering Authori..

E& "' 5? ézf ’ L ) Advanced Settings.
€ g9 — L Configure
Faled  Handler HITP HITP 1P Address
RequestTra.. Mappings  Redirect  Respon.. andDoma..
Management

= 9) AddFTP Publshing..
2 0 v

Configurat.. IS Manager
Edtoe  Pesmissions

Failed Request Tracing...

Limdts...

65b.3.15. TIS-ols ds630l 0b6GgMsgolo

Pomdmpgbowo  0bBHgmngobol yzgmws xMBJgool  gobbowngs
dm3gdo Hogabol xsaargdl bowgds. AsdM3Ymum ®sdgbody
doomo dmdgbEL:

300339000l bogyamolbdgg  (Default) bogogh  Lg®zg®ob
306 LobEgdsdo gmeg®o %System Drive%\inetpub\wwwroot
§o68moy9bL.  399239M@©gd0L 5 39053¢035309d0L  EM3ZO300L
39Lo33WYE0© 259Mm0ygqbgds dGsbgds:

296-83900 By Bsr9bols 8s6xz3965 woerszo -> Manage Website -> Advanced
Settings -> 356599¢9M0 Physical Path

3.16 BobsBbg dmEgdmwos gl Bobyxs®o.
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Advanced Settings _
4 (General)
Application Pool DefaultAppPool
Bindings http:*:80: http:192.168.254.221:3555:
D 1
Physical Path %SystemDrive¥\inetpub\wwwroot I

Fhysical Fath Credentials
Physical Path Credentials Logon ClearText

Preload Enabled False
4 Behavior
Enabled Protocols http

65b.3.16. 39023960l 5000mAEgdsMYMdOL dg3gems IIS-8o

390-MgLOLESD  J0BoMMNZOL 530w gdge  HobsdoMmmdsly 3go-
LgO39OHDY  MO30LBIWO  FMOGHOL  sOLYOMBS  FoMmTMoAJbL.  http-
3OMGHMIMEOo BEBIOGHMWs© 09-80 JmOEL 0g4gbgdl, 69 URL-do
3mOHGHOL  bmdMol  9MmaMLIdMds  99-80  3mOGOL  o8mygbgdsaby
J0MOomYOL. MG 390-53035305L bEIMHOM 3MOEOL #odmygbgds oM
39999@0s. 306830 dE0L 50dMbIzbamgEs© MmMo 3Ds sOLYOMBL:
o 9M0-gMHM0 390-53¢035300L 35sT0LTMMYOS SeHIHOSHOLIC
(B590m5, 81-9, 82-9 s 5.9.) 3mMHGHDBY;
®  39003035300L50306 0G5 AXSerBo  3ealihob Lobgeol (Host
Name) gobboegMs @ 00539 (09-80) 3mOGHOL  35MHOWgEMGHO
209myg9bgdo.
™6039 9900b393590 2450m094gbgds dr1dsbgds:

396-839000 By Bseybiols sty 3965 woerszo -> Edit Bindings

0Mdsbgdol 063 Mxgolol 6odxdgdo dmagdywos 3.17 s 3.18
Bobobgdby.
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1.

2.

Type  HostName Port IP Address Binding Informa...
hitp 8 -

Type: IP address: Port:
| http w | |All Unsssigned Ly | |50
Host name:

[smsteuge |

Exarmple: www.contoso.com of marketing.contoso.cam

[ o | I

65b.3.18. 306HGHMMMAHO 3cEOL Lobgeol goBlsHLzMS

L530bGOMEM ©335¢gB9d0:

390LOgo  390-bYH3gMHOL OMEOL odBogzsgos Windows Server
2012-0L  a56gdmdo. gsdmo@sbgm  IIS-ob  Lsfyobo  gobxo®os
06> bg®d0;

d9d409bom  sboewo  gmwg®o IIS-do. dgddgboor sboewo HTML-
BWOOWO > 3M30MJm  sbor  GmagMdo. ¥ HgMol
3990yg69000 ©sGHIMbom, MHMI Bsoo bgwdolsf)zmados.
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3.3.2. gsom®0, 39330l s 3sbomgdols
bg®30LoL JsMmrogzs
3.3.2.1. gsogryMo LyMzoLol doHomso iwbdEogdo

Bo0nMo  BgHzoLo MmOY60BsEool 0bxzmMIskgowmmo  0bgMs-
LEHOWIBHYOOL BoddBM 3MI3MbgbEH0s. Jolo sb0TbMEIGds GsowrmGo
HLYOLYOOL (BmEEIMIB0, GIFBANO0 ©d FNWHOTIEOs Boowydo)
L500gME F9bobgs, o35 s BMbIsMmGdEOLMZ0L JoffmEgdss.

Lbosegobme, Windows-Lol@gdgddo gsown®o bgHgobo d9dwgy
doMOMO 58M35690L ob5990L:

e bgwdobsfigomdo  Ggbliogmgdol 33029980l ©sPqbs  ImBbTs-
690 qd0LOMZ0L;

o o080l 0bogIbotgbs (Index Service) dgdbol m3gMmoEosms
5LRJoMYOW;

o Loghom Jbgerwmo ooliz0980L 3sOGm3s;

o Jmbdst3989¢r0s 36520300m980b I5O™M3Zs;

e LogMomm g3s0Mo Mglbr®Lgdol godmygbqdols dmbodm®mobgo s
R0CAOSG0S.

mO9560D5300L BoowE bgMzobl Bso-lighzgho gabobmegds.
™m39Ms30o  bobEgds Windows Server-olb  gsogw®o  Lgezobol
239L599dBH0MMIOES©  (Fo0w-LgM39Gmol  Tgloddbguro®) 9ME0WGdJE0S
dgLododolo bgMzgMMEo MHMEOL QoodBHoMMgds, Mmdgwblsg File and
Storage Services gfjm@gds @ ©53gb0dg JggHmel dmoEegl (bmyogHhm
To0g96L Jg390mo dgz9bgdom).

B0-bgMH39MHOL 93500 Fobslosmgdgos doMg dgblogmadol
©OEO IMEMEMdS. M39Mo3009wo bobGgds Windows Server dgogogL
OoymOE @mIe®o s Jug@o, sbggg dmbBoggdms Lszsggdol
wmyo3y®o  GmIgdolb (Data Storage  Volumes) 0b@ga®omgdols
L5FMogdgdL, oLy, GMI LoLEJIGmo s3ewg@dol Disk Management
3obxoMsdo bdoMo 9596530 ©OoL3ZOL sR0JLOMYdss Fglodwgdgero
(65b.3.19).
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g 0|
Basic {c:)

1367068 | 100 ME 136,60 GB NTFS
Onling Haalthy (System, Active, Prime || Healthy (Boot, Page File, Crash Dump, Primary Partiion)
| ]
| HO_Disk ()
| | 792 ME NTFS
Healt Healthy
.___
Drymantic (5] HO_Disk {Z:)
46,56 GB 46.00 58 RAW 407 M8 NTFS 166 M8
Online Healthy Heakhy Uniabocated

il |

Dynamic | Reporting_Disk (P:)
159.69G8 | 139,00 GB NTF5 711 ME
nline Haalthy Unallocated

sk 4 |

Dynamic | applications (k)
951368 | 93.00 GBENTFS 129 M8
Ondinve: H!H.hy Uriallae shad

LDisk 5 ! ________________|

Crynamic HO_Disk (2:) HO_Disk {2:)

2328366 186,00 GB NTFS 46,83 6B NTFS

Onlne Healthy Healthy

=pisk 5 | I
Basic Hew Yolume ()

46566 GE | 445,66 GB NTFS

Onling Haalthy (Primary Partition)

Bl Unallocated [l Primary partition [l Simple volume [l Mirrored volume:
65b.3.19. ¢rmy0379M0 oliggdo Windows Disk Management-do

MOMMPME WMA0ZMNG oLIMDBY Bosowdo LbyMgzolbol MHglwye-
Lgdob FMIbBsMYPIWGdDY AobsFogds 33mEOMYdOL Gwbdiool msbbery-
000 LMD, HMIgEoi Windows m39Ms30vo LolEGgdob Omyms
L9396, ol ©gLb3GM3-39ML0YdT0s > @OlzMby Fsybol Bstixa96s
@oen3g0l 8307033000, Properties-863ds6980lb 565930008 5 3ssIGOIZ e
Quota- Yy 3oolbzc700 §900¢n98s 0b69b 3590mdsb98-9cmo (b56.3.20).

o BobL, M3 ymggwo 8mdbIsmgdwobsmzol 2GB  gsoww®o
MH9LOLOS 2o0MYMBOE0, MMI3s MMRBOBIGOOL BMYOIOHO ©Y3s6M-
G5996¢0  (B5g50mO©,  OMMIWGIM0s,  M93mMGH0b0), TMdsmdol
1393083030056 453MIEObIMY, Fgodegds (3939 ©OLING HLYOLYOL
Q5 Q5353 JO0m goMg dgblogMgdslag BarmdEIL.
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‘D uota Entries for Users (X:)

Quits Edb Vew Heb

D AnsBeridos

Ho Bebsarche Darichds & derishde@procredthank oo £06.85HB 268 2@ A
Box e Gochashl aqochastpeomedthank g2 I8 268 268 1
ok fns Gordelsde a.qoedelsdzepecredibiank. e H877HB 268 268 2
Pok Ao Farbishl akaskishib@proredthark. g2 177078 268 2@ 8
Qibovelik  Meuandrekrivoshesy  adrivoshesviBprocredthark. g2 3268 268 268 160
Dok ochil Machaidzs s machaide@procredtbank. g2 S9.0M8 268 268 2
Qsbovelik b Mandizn amandisnreoedtbank. ge 154 268 268 bl
Hox tnaighebrighvi amgebrihi@pronedtbankoe 1116308 268 268 5
Bk MrivnShavhishvl ashavshistiBprocedibark.ge 200.06M8 268 268 3
Qibovelik s Seblacee asbladze@promedtbark g2 21488 268 268 107
Qubovelie Meksane Tabataoe  atabatadee@procredtbank oo @ 268 268 1%
Dok AnaUsenashi ausenshi@peomedtbark g2 15355 M8 268 268 7
Pox s Bshidze aachahidedproaedibanke 1551208 268 268 ¢

3.20. bsgMoe olgol 33ME0MIBOL 0bEYOHBIOLO

Loghom Jugem®o @olizgdol dsmomgzol sdmsbs gw9eolbdmdl
3MLYOMEOo b gdGOOL  A5mZ5¢oLobgd0m IMIbTsMHYdGOOL b
05000 X 29953900LM30L 35603390 MEYbMdOL dgblogMgdOL godmymazsls
99 Jbgarasmo ooliz0b bsboo.

0mdbdsergdgerms 3Gmgogdol  dsmmzol  sdmEsbss oo
396LMbsME 3mI30EYMJObY ©OLZMMo dgbloghgdol 0d «dbgdol
Lbsodgm  Ggbobgs, MMIWwgddoz obobo gzgwsbg 960dzbgermgsb
0683mMT5300L A9BsmgLgdYb. 0aMEolbdgds Mm3gMogorwo bolEgdol
LsdMBsm 53005 (ILB3HM30), EMIMBIBEIVOL, LLYMMYGPIOL, SMPOM S
30Q0)MBRMEIOHIV0 ©s Lbg. 35¢owmygdol 35@sdoLsdsMmgdol (Folder
Redirection) obLE®mwdgb@o dmIbIsmdgel 9ddbols owrmBosl, ™I
g39o LyFoOM Goowo dob JgObmbsew®  3md30vGHIMdos FbMs3-
Lgdmemo, 95306, MmEs  ©EIL3G™M39d0L,  M3MTIBEHIOOL s  Lbgs
3960LMboW MO BMEWEIMJIOL HJoIHO  5EAOWLITYMBIMIO GBSO-
U9G3960s (65b.3.21).

88



JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

test1 Properties >

General  Security Details Previous Versions  Offline Files

._-I |test1

Type of file: Text Document ()

Opens with: ﬁ Motepad Change...
ILDCEI‘tiDI'lZ “Wileserver FRestuser 1 \Desktop I
Size: 0 bytes

Size on disk: 0O bytes

Created: Monday. September 15, 2014, 5:44:16 FM
Modified: Monday, September 15, 2014, 5:35%:15 FM
Accessed: Monday, September 15, 2014, 5:45:15 FM

Attributes: [ Readonly [ Hidden Advanced...
Cancel Aoy

65b.3.21. 35¢9mM900lL 35¢0580L535GmYdOL (Folder Redirection)
sbisbgs Windows 10-0b coglig@m3by

Dg0mm gobborme mGmogg 890mbgazsdo gsowmrMo Mglmmlgdol
9ndbBoMgdgEms 2ob3oMamgdsdo 2oolv3gdo® MM sMOL LsFomm
139(309¢9H0 B3OMO03BHJOOL FgMo S YM3IW MISWE M3GOS(30UID
LolLEgdsdo om0 93BMISGVIMSE Pod39ds.

39900ygbgds 8930 MBGM  s©30¢o bgdbo - ©mIgbyHo
0683MLEHOWIGHMOHOL (Active Directory) ya«ygzo9k0 3e2¢moos (Group
Policy), ®mdwol gmbdisog9d03 90omgho Hobs ms380s sehgdocro.

50X 9O HoMmBmzsyobmm XJMNBIOO  3modozolb  bodwmdo
I9D5¢r3980b 350500b505(303980b50300 (655.3.22).
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Seape | Detas | Setings | Deegeton | S |

ITDepPolicy

Data colected on 113020158482 PN

mmw
Mo setings defired.

User Configuration (Enabled)

Sefting: Basic (Redirect everyone's folder bo the same location)
Fath: \dlesenver FR\LUSERNAMEY \Desitop
Options

Documents

Drive Map (Drive: X)
X (Order: )
Generd
Action st
Properties
Letter X
Location \\FieServer DeveZ
Rectrrect Erisbled

3.22. %379%360 3mgo@o30L (Group policy) g®sadgb@o
39G39¢m3qd0L 25005d0lsdsMmgd0lm30L
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3000 bgH3zoLbol sdmyqbgds ImIbTsMmgdgel Mmbewsob 6
0RWs06-Mg7089880 dg09dwos. gl 3653690 Lodrmorgdsl 0dwg3s
9038560mm»  Jugame  GabyOLYdL Asm0dMwo Jugwol 3oMHmdYdTo,
MHoL;m3zoLs3 3E0gbE-0s6ds60lL 398-0gblogMgdsdo dgbsbryemo 0bgm®mdo-
(309 350m0Yygbgds.

agson®o  3gdo (Client Side Cash) Jbgem@o  GabmELOL
(05950005, BMWEIH0) 09MMJoME  LEHMWIGHWYOL 0bsbogl s
30963)-3m3309BHgHbg  49bmMgLgdwos %SystemRoot%\CSC  gmqn-
©96M30. Boo-LYM39MH6 35300M0L s©0EYJboL Fgdwgy 39doMgdmwo
0bx3m®ds305 bYMH39MM6 BMbs3zgdgdolL LObJOHMbOB sl Fgolitrengdls.

Mgs0b-M9:50030 39350m00L bdwoergdsll Windows-ob w@Eogo-
&d Sync Center 0deg3s, ®mIgebsg M909b08g 3bd0s 9d3l:

o mxws0b-3900L 5JBH035309;
e LobdHMBOBE00L gMox030L 89009bs;
o mxgwo0b-09blogMgdol J3mEH0MYds LogHmMm WM 3sEMo dgblog-
6900l GG qddo.
5 bbgo (6sb.3.23 - 3.25).

€« v 1| ® ) ControlPanel » All Control Panelltems » Sync Center » Offfine Files v O | Search Of
Control Panel Home Sync partnership details
View sync partnerships View the items within this sync partnership, sync now, or change your sync settings.
View sync conflicts I
View sync results Sync  Schedule Browse Sync FR (\\fileserver)
Set up new sync partnerships FR (\fileserver) S e FR
Manage offline files Browse contents of FR (\\fileserver)
<@
Properties

B65b.3.23. 3a0gb@Ls s Boogn-lsgHzg®l emdol dmbsagdms
LoBdembobagool 0b@EIhggolo
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General | Disk Usage | Encryption | Metwork |

(&) Use offine files to keep copies on your computer of files stored
on the network. This allows you to work with them ewven when

you are not connected or a server is unavailable.

[ ®pisable offiine fles |
Offine Files is currently enabled.

|  OpensSyncCenter |

Use Sync Center if you want to sync your offline files now or check
for sync conflicts.

| Wiew your offiine files |

65b.3.24. g@506-(97000L 35035

| General | Disk Usage |Encryption | Network |
This is how much disk space is currently used and avadable for
storing offline files on this computer,
All offine files:
73,4 KB in use (20,9 GB avadable)
[ | 20,9 GB limit
(21,5% of 97,1 GB disk)

Temporary files:
0 bytes in use (20,9 GB avaiable)
[ | 20,9 GB limit
(21,5% of 97,1 GB disk)

&) Change mits

65b.3.25. mg8ms06-695080b 350w Ho Jam@Eol Bs6ogs
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MdgomE  Boo-bgHzghHol  dboMgl, GsogrmGo  LgMgzobol
LsdoMmMz9  godmoygbgds 3Mma®msds File Server Resource Manager
(LobBHYIMEOO sS3agGo fsrm.msc). Jobo EIHTsMIOOM BsowwMO LgMzoLoL
3@085¢6 3AMIsMmgMdsdo gbs@bhmbgds dgodwrgds, obyg, G™A gMmo
dbm0g, IndbdoMgdgdds LoFoMmm Boowrmo MILYOLIdIOL 6530gdMds
56 0M3bMb, bmm dgmeg FbEog, IgbliogMgds 1s3doMOLO® FOOEIL s
94mM390a35600 B9dgEH0 306396E0LRB 0630LvBsO 0gmb.

3.26 bobsBHg dmEgdwos gMm-gMmo 0b@gHxgolo babgwoo File
Screens, MHmdgwog  Bo0W-byM3gMoL  Lbgosobbgs  ob3mgdby
Lbgoslbgs  GHo3oL  gsogdol  ©sdz90s/d9Bw30L  3MEo@03ol
239BLsBPZM3L. 5 Bs0E-ligMZgMHOL Z: s P:-olgmgdby 30 dswrwmwos
9O MEgdso (.exe, .com) Go0Ergdol 3obmMagligds, bemgrm X:-olizmby,
™mM0mEY 3500bs3eobol 4oMmEs (Robymgowgds allow) 9gwdergdgaeros
5000M, 30Q0IM S JJUOIEGBSO Bs0EGOOL 30:3069ds.

Fier, Shiow alt 5§ tems

Fle Screen Path Scrvening Type | Fle Grougs Source Tmplate ' | Match
= Source Template: (2 items)
) %:\FieServer|\00 Head Office|Mar.., Exception  Alow: Audio and Video Files, Backup Fies, ...
) Li\FileServerFarewel Excception  Alow: Audio and Video Files, Backup Files, ...
- Source Template: Block Executable Files (2 items)
92 Actve Blck: Executable Fs Block Executable Fies o
9 e Adtve Blck: Execut e Fs Block Executoble Fles Mo
= Source Template: Block Large ideo Files (1 item)
9 x Adtive  Block: Audo nd ideo Fls, Executable Fle...  Block Large Video Fles Mo

65b.3.26. goog-lighhzghols olizgdols Jstrogols
063 96xg0Lol BHsadgbEo
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3.3.2.2. 8500 LgMzoLol LoMygdeosbmdol ©s
155099 MdOL XYHEOHMB3gEYmas

BMYoo©, 0b6xMmOHTo300L LEMYGOE0sbMBBS s LodgEMMdSd0
dobogol  fromdol  «9hy3a9m8ol  BOHMBlgwymxasl s Lgmzolol
290m4dgombol Mol JoboFobsgosl  yreolbdmdgb.  gsogrerto
b9630b0b  L3GIRYPOWObMIOL  SbOToGdsE 990  TJNMOIYOO
25900ygbgds (65b.3.27):

o LoMmgbgmzm 3m306MHgds s 5MJ035309;
o 25Bsfogdemo gsowMo bobEgds (DFS) s gsowms GHmdgdol
930035(300.

LaGgBgagem Babogndons
aabGHo

)30 35305

1
bagbygm
330690
1

Aosgato dabsggdos gobd®o

>MJ0g5305 @ @

65b.3.27. 693¢00353000, Lo BYH3M 3M30MgdOL s
36gJogsool Lsbodmdm lsdgds

BO0NMHo s bbgs Hgbrydligdol LsbMgbgmzm 3m306MH9doL s
50J035300L Mgds (3539 39MgMexndo dobobowgds. gobsforgdeyaro
Q502950 bolbHgdol oblGMmagb@gdoom (Windows 2008 Distributed File
System — DFS) Ubgoolbgs s0a0mgdbg 8o6magligdmmo (dogomoms,
™6 303000909 Bo0-bgM3aMDBY) BOMMO  MHYLMEOLGOOLSYD
59013009090 20GHLISCINIHO  RsoerIHo  Loghrgs  d9ddbowo
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(Namespace 99do60Bdol  LodMogdom), OmIgwmsbsg  dmdwdsgg
ddbdoMgdgel 060  50bGHIMPLY  BFMmEEMdol  ©s  BS0WGdOL
30B03NMHo  FEIOsMIMds S 9MIYgOL  LOZMMIG  BLMOLYdMD
30050m35L 0530653, BmEs HMIgEodg bgHzgHo IFYmdMOEH Qdmol
(69b.3-28,29).

Brewm )

= g Roks
= 5 Active Drectory Domain Senvies | =
+ : Active Directory Users and Compute " Provides technologies that el you manage storage, enable file repication,

¥ @ Active Directory Skes and Services P manage shared folders, encure fast Fle searching, an

f ".' s < N
% g Fesures =
"D‘W Events: None in the kst 24 hous
o Sy 7 Number of events: 0
® 5 Rorape
Level | Evert 0] ate and Te |souce |

A System Services: Al Runnig
[Oiplyytione [ Seveetane [Sahvs [ SutipType [ Morkee

13065 Namespace dfs Running Ao Yes
+ DFS Replcation dfsr Running Auto Yes
i Server LarmanServes  Running fugo Yes
Descriphicn:

Enabbs@toau.nd\aedfold«sbc&gdmdfu«tmsnomeamebwdy
structured namespaces, Each namespace appe
10 USars 36 3 angpe sDareq roioer win & senes of subfolders,

A Role Services: 4 nstahed

| st
Instaled
Instaled
Instaled
Instaled

Fie Server Resource Manager — Not installed

65b.3.28. DFS-gvbgs00l sgBogssos Windows Server-8o
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<% DF5 Manapement Real Extate Apprises
2 5 tamespes
R p— Fokds Torets | Fkcation |

uy Bark2000 Tertney
o Cords

wy Credit Riegumes & Dedsions Tipe \Rferral Glake Y Pasy
o Curency G Dusbled Frolrads-Hank Vianbldmgr' Fleal Estabe Appdses

Erabind PreCrade-Bank Vipsrwhidnar' el Extate Aorises

. CWET Shartes \ T

8

i, CWNET TEST_BARCODES
1y CWNET TEST DS
1y CWNET TEST XS
CWHET, TEST MARA
; CNNET TEST HEW
, CHNNET TEST HIGHTICHS
1y OWNET TEST. LD
1L, CHNET TEST REA
., CONET TEST TiaP
iy CHET V0! i / SEIZ0LT 160N FlaFlde
& 0_Sh .

h SREMIIZZIP  Flefid
o Markeary 2, Recerk s |, mesl Estts fopris SIS Fieftider

iy fleserver
";.-m M° ) 1. System VoMre Infomatien SEENISOTIM  Flefder
o QUPY_ I AL g m IDENZIRNAN  Flafold

» (| sewchi,

b Mo fokder
|owanosted | 1ype

s QUIPU_JALAN _TEST
-3 m.mmmz_ff""-
v Rea Estate foprses
a1 Regorts .
g Users Q
¥ i Vprocredtbankgelve
1 Regheaton

65b.3.29. DFS-iggoliols dstmgols 0b¢thg3golo

B50EMMHO HJ3¢035300L sALIHYMGO00 3M0E03Y0 0bBMEOTs-
300 3503990, 390dmE ImIbTsMYIIWMS 3OMBOWGd0 S LogOH MM
LoMIOEMBdOL  EOL3MIdO, FEdogs dobodwd mGmo Lobdmmbmwo
SbErob Loboo 0bsbgds (Bogoomoe, EgbGH®MIWNEm ©s LsmgbgHzm
dmboggdms  396@®gdd0). gMhm-ghmo TboMol  4o30dz0LsL  53EH™MTo-
AN  Boowms  dgmeg  Mg3w03s  0OmM390s, O3  BOOWH
M9LwOLYdM6 9539MbgdgE B0TsMMZOL M BOb3gEyma.

96




JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

IT-06g365bGHOMIGHMG80  ©93035300Lsm30L  1L39E0SWMMO
3O0MyM59wo MHMHMB3gmymRs 2o0moygbgds (059¢0ms©, Symantec
Veritas Volume Replication), ®mdgwo DFS-ob 693wo3s5300L dmvyeo-
Logob aoblibgegqd0m Fdomdl Mo Boomo bolEgdol, s6s89® MBRGM
Lo03gM, dmbszgdors H28960L s B0YOZIGO olizm980l MbyBY.

930035300L  LsdMomgdom  Imdbdsmgdgmms  dmbs3gdgdol

53d@H Moo sbergdo  LobdHmbmmos  IMIZ3EYdS,  BoRIWOMS,
3959 MM o LaMGBYOZM Fbsigdms 396GHMIOL Mol (bob.3.30).

|§é vea: | Replication Metwork: Svsten)

ft., System 3 Replication Network | [F5%) Morikor View
= =1 [ N RDS01
= £2 RD30
-5 RVGOL : 192.168.33.77 RUG M
(3 FRRP1{Y:) — RWG Mame : RVWGO1 e Secondary H
A vRLogt ==# Primary Host : 192.168.33.77 ==# Replication Sta
= g RVGOL : 192.168.33.171 Log Ust
=54 FRRF1
& vRLogt

65b.3.30. Hg3c03s530L 6odmdo: 192.168.33.77-0s6 192.168.33.171-0ls396

DFS @s VVR ULob@gdgdol gmomosbo 8mddgogds 850¢Mo
L9gMH30L0L LaBIRGO0sBMBSL FgbsdRbg35 9B, MYTEs M3YMSEO-
o LoLEYIOL BoMAWGOTO LMY 3ZSFOM MIIMS309d0L ASBLMGEF0Y-
90> (Application Replication) #306Mms3L bgHzgHol MaLwyOLYdL ©o
390006090000 5659839JGHM0s. IgBHo LOMI3W03530M 9B9JHO Toomgds
83505 MEo  MHg3ero3zsgool  (Block Replication) obbmMEogwgdom,
Omdgeog  LOMEWEIds  MdswmE  dmbsggdms  Lozsggdl  dmGob
(0Hs®mgdrgdo: HP, IBM, EMC, NetApp s Ubg.) s 8936050 LHMsg0s.
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3.4. b53MBGHOMEM 535¢)BgdO:

1. 9gobEgm  BooyMo  LgMzgolbol  OHMEOolL  od@H0gs30s
Windows Server-do;

2. 3golevmgem  gsowrny®  LgMgzgMBy JOHMIOMO  CMY03YOHO
©ob30L  33mGH0MYDs. 29O LEgOOM EOLIMOO 33MEFS Y3gEs
dIbBoMgdgEl. 49 HoMEIm 33MmBo 2-3 dmdbIsmgdgwls;

3. Active Directory Group Policy-b ao6gdmdo dggdgboo sboewro
XJAIBMNOO  3MoBH03s,  OHmIgmog  ©mIgbhol  dmdbdatrgdeqdls
MBOHMB39wymgl  Jugwm®o  X:i-olzoom. 8gedmfdgem  3meodozolb
9tg89090s ImdbdsMgdemols 3md3om @yt Hy;

4. Active Directory Group Policy-l gqo699mdo 994dgboo sbogro
XJAIBMNOO  3MoBH03s,  OHmIgmog ©mIghol  dmdbdotrgdeqdls
MBOHMB39wYmgl JoGowmaol 250s30LsdsMmmgdol (Folder Redirection)
3b6J3000. 2os30LsTMMIOOL Md0YJEHIOI® 50MB0gm ILIGHM30 ©
©M3799963g00Lb  BmEEyMo. Fgedmfdgm  3mEo@Eozol  dmddggds
9dbdsrgd ol 3083099GHJODY;
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0530 4. LsEMBBHM s LozmIMBo3sEoM igM3gMYPBOL J9d5MMN3S
4.1. bsgeb@m @5 bsgmdmbozsgom igzolgdol
Dmgs0 dodmbogrgs

LHOs30 s bsodgom 3mdwbozsgos 21-9 Lom3wbgdo ULaoddob
fomdmgdol  ghm-ghmo  Mdmezglo  [obsdoMmdss.  Lowgobmo
06@9MbgBHoL  30BogMMHo  Bmbsgdgdo (390  gobgomamgdmwo
JB9EOHO S 39890 IMHO 0bROILEMWYIEHWGS, OBBMOTs300L gowoigdols
L5039M 3OMEGHMIMEWYO0) 339 0¢g35 OO FMEWYEMdOL 0bRMMIs-
300 390 3esbgE oL BoMAWGdTo 25537d0L LoTMowgdsls, M3 gu
36MMdwgdol IbmemE ghmo bsfowos. s6sbszergd 960dgbgermgsbos
068MmM5300L 2533wl 3OMEILOL 003565  MGYBOHYds, ™I
30030993 9Mveo LobEYIGOoL s BMmAsI©E 06FIMbYEHOL FmdbIseg-
09@ds  AsgbodoMs M35 RgMMm3s60  0bxgm®Tszool  (BHodu®o,
2300mbsbryangds, bds, 30gM) 3533 dLAEMb s 35LMSD, Fswowo
©Mbol MLogMHNbmgdom s Lsodgomdoom [14].

6900b30gM0 156509MM39, 89EHB3EXIO© OO MMYSBEODsEOOL
399500 8500Lm30L bEBBOWGO Lagmdmbogzsgom LolEgdgdol
3MLYOIMBs 5930 GOIW0s.  003wgds, MMT  JNOH3MOMS30Me  Jugerdo
3M3996035300L 89990 LolBHYId0 b SMLYdMdIU:

* 0@JOOMbYwo ol
e L5 9RMbm gH3z0Lo (Joesdols s IMdOEIMEO);
e 3994obogM dgEYymdobgdsms byMzolo;

30005990 MHOHNMB3gXYMmRoL doboMby IMez5¢o Lsgzmdwbo-
39G0M 3MHMYMdMo MBOHY639wYmes sOLYOMBL. FoLveEro Lowy3mbol
90-0560 fangdol 306390 bsbgzosb, 569 0bEgMByEoL gobzomatg-
0oL 335005339, FgBHYmdobgdoms gooEgdol LyM3z0Lgdo ysdmeol
3000  0bgm®dsgomwo  bgadgbGHgdowsb (Lsdgsbogmm  33wg30m0
mO360s30900, Lsdbgo®m  Lsddg) ©s gwgdBH®mboymo  BmbGol
Lobgerom 00330MYOL Mgl IMTbTsMgdgEms oo [Mgdo.
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909dBHOmbywo  gobGs  mGYbobogool  Logzmdmbozsgom
068MLGHOWIGHMOOL  30M39We©0,  Y39wsby MGG YMHO”
3M33mbgbEos.

399500 Bs@geegnmbm 353806Mol sGLYdIMDdS 9430 gdgE0s
OO 3 mOHR60BsEool Jogs, obg 4969 3m396035300Lb5M30L. sTSLMSH,
56599000039 MM60bsEool  Lo@gwgzmbm  Lgmzobo  ©sds@gdoo
dmmbmgbgdlog  bs  35LbmdEl.  3w0gbGms  BmdlabwyMHgdol
239694mB0gds (Jmer-396¢900), ®obsddMmMmIgems dbsMsFIMOl gobym-
Bowgds  (39er@gliz0) oL LAONIGHYOUWO  JOMNIIIB0s, Lo
®965896OMIgms 35O gds Fgdmlivyeo HBsMgdol dsglodsermeo
ombmdom  Jogds ©@d  IMAbobMEGdss,  Gobmgolsg  BoMgdol
0330050 3500b5H0mgdss by FoMm.

50235600  59mEobgdol  AoEILOFMHIWO® SO SBoMa©O
LSGIWIBMBM  0BBOLGHONIGHMOS  godmoygbgdms,  MHMAgEliss
LoEgolm 063 9bLoMEMs© sbs33wgdl VoIP-@3gdbmanmaos (Voice over
IP) IP-30Gm@GH™M3mEol  a50mygbgdom  ©s  9dgsb  go0mdobsmy,
mO560Bs300L 313309 BHIOWME 0bRMILEHMMIEHMOLMD 0bEgamomg-
0oL 9gdxmdILIOMEo  dgomEgdom. VoIP bmyso 3bgdss s
30585MFGM  LoGgwgnmbm  3m3bogoool, Mg 33063900,
Lobogbsrm s bbgs boldgdgddoa godmoygbgds.

33550 s 3OMYMMo  MHOHMB3gEgma3ol  dBIOBY
LosEaobmE  ®sdEgbodg 999360  Lo@gwgnmbm  LobiEgdss
Pomdmygboo. dsmo »Imsgwgbmds 3MHM3MH0gEMHMos (BoL0sbos)
OHMMOG  935M5GMWO, 91939 3OMYMITMs©, MIEs  sOLYOMDL
9%39d&HO0  LobBdgdo Open Source-3mEom, Losg IMIbTsMHYdGEOL
dbOEME  535M5GHMWO  3GFBMMToL  batxqgdol  gowmgds  Mfogl.
3003900 X3IBoL  3OM©YJBHJo0B  WoEgM™mdl 3md3sbos Cisco,
MHm39wo3 BHYLIBmbool LOHWWRILMZID 0bFOILEMMIEIOL sfo@Tm-

9oL shYygdmwo JugEwMo Imfymdowmdgdoms ©s byMzgMgdoo ©o
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LOWMWgdMo IP-Ggwgnmbgdom. dgmeg xamxol LbolEgdgdosb
LodoMmgzgermdo yzgasbg dg@ o Asterisk-ol@gdgdos go3M39wgdwgeo.

500l 356 MMe©,  MPY30GHI®©  30MaMgds  dgoLog®
89Bymdobgdsms  (Instant  Messaging) Ug®gobgdogs. 1988 fgwb

5093539000 30mEHm3meo IRC (Internet Relay Chat) 58 do8s®mvwm-
9000 ,3003900 FgMOELIO” 0gm. dob dBsbY 033¢gdgbEoMdEo
36059900 (30639 Hogdo miRC) 4gz9wosby 3m3mesmmeo dgobogho
3Mm0mbogsgool  (Instant Messaging) ULodvoeogdol  Fo0dmoygboo
LodoMmm39emdo 0bEgmbg@Eol 356300560930 4o6m0Mo7by.

B30bL Lom3zmbgdo dgolioge FgEYmdobgdsms LgM3z0Lgdds 3™
36MMAMgLO 20603, J98M30S TMOZOEO 3MINYSMNIO 3MIMYMSTS
(ICQ, Windows Live Messenger, Yahoo! Messenger, Skype, ooVoo, AIM,
ICQ, MSN, Jitsi, XMPP).  gofqs  530Ls, dgoboge  99Eymdobgdsms
90 gd0 3030 3OMYMST0 36Ol s Mbesob-
LobEJdgOOL (FoW0MOE, LM30EMO JugErgdo) Fobmycga boffoo
0d39. bLyEgoLmE Fom 3M5dEH03MEsE BydolBoghHo GHodol Bmbs3gdgd-
056 LHO53500 s LoodgEME FMdomds Fgr9denos.

bs 0mg3zsL, MM dyolog® IgEymdobgdsms (Instant Messaging)
LyM30LoL  LabmysmE bmdoo  3OMAMmTMWo  MHBOHMBIgLYMRs
(Skype o Ubgs) Gogs, 3mM3mMs30w9wo Jugarol gsmawmgddo bszwgds
2300mbogaos.  mwdEs  dgLbadegdgwos  dgologh  TgEYmdobgdoms
3bmdowo  LgMm30Lgdol  IMMPJds  3NOIMEOEF0M  0bBMEOIs30v
06836LEHOWIGHOSDY, oasd LobBHgdol 5EToboLEHMGHMMIIL »Focmo
33mbE®MMmEmb Skype-ob, Google Talk-ols s bbgs 5993500 Loli@gdgdols
dIbBoMgdegdo. dogs dgologtr 899980698505 bgm30l980 (Boswo-
5, MS Lync), 05000 20md5¢0m6mo 300009900Lg90 4sblbgeggdom,
300306 MRG0l Bs3MmIb03s30Mm FMmMbMZbgdbgs TmMAgdM-
@O 5 359 LsFGsMMLMID YMzga3sM0 35300MH0L 250989 Bwdomdl.
00000botg  gBs3bg  bgogbo  LobGHgdgdo TMe3se0  M3YIHOGOIO
LobEHIIOLOMZOL SOLYGOMAL.
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4.2. bogmbigm LgMgolol JsMmgs Microsoft Exchange Server-ols
25M99mdo
4.2.1. Exchange Server-ob Lig®HvdEwes

09dBH®MbM@o Bels@o Bogs s oMy 3ndMbozszool doHomso
g0mO3ds. Jovbgsgs 0dols, HMI LoEEIoLMmE MedMogo 3Md3sbos
Lbgoslibgs bgHzolgdol s dsm dmeOL, gEgd@OMmbrywo BmbEOL
LodoMmog0 IMIbToMHGIGL ,,OYBIWMZE* LogMggdL LMOZsBMAL,
OO MMY60Bs30gd0LMZ0L Jargd@OHMbmmo RmbiGol Goas 0bgMs-
LEHOWIEHYOOL  Fb30MaMgds Fo0bE 930w gdgE  dMm3sbo  MBgd..
595bmsb, Mbs  50obodbml, MHME MBsdgOm™Mzg  gargd@BMH™bmeo
gmbGob bgM30L900 IMoEegL sMsdbmem guwgdd®mbmwo foMowy-
00b, 9Msdg  3MBEIIBJOOL, 39wgbMgdol s  bsdlobrMgMdMoz0
59m 356900l ImALabGYOOL Lo gdgdU.

360580 NHBOHWB3gwYgmxol  dsHOBY  3MO3MMOEF0MEO
LogmbBm  bgMzoLgdol  FsMm3zol  dMsgzowo  LobGHgds  oMLYdIMIL,
MG 9496 BMPO IO GoLOM 25TMOMBIZS s MY OMISEIE
JL9gdHYs N3O0 (BoQdE0MO, 3EMbMEmO 3MmaMmsds Code two
public folders), bmyog - ymzwolbdmdszgeo gmbjgommmdom. B3z9b
dgmeg  390056¢by  99hgMgdom s  [oMmBmogzagbm  3m33sboo
Microsoft-ol 3GmyMsdsb Ms Exchange Server, ®mdgerog 3m®H3mMa3o-
Mo JE-g3mbEHol JoMmm3oL Jdegz® LodwgsegdgdL GaErmMAL.

9939bmo 30639 Gogdo LoLEJIOL 53515 GHI-3OHMAM T
dnmbmgbgdl s  guwgdBHOmbMo  gmbEol dmbsggdoms  d5BgdOL
d965b30L 0bLEHMWYIg6EHJdL. Ms Exchange Server ®glwy®lLgdol dods®o
369396%0Mwo 3010905355, LoLEIIOL FoMmBoGgOMEo 0blBIESE00L s
LoPo®mdmm  Mgg0ddo  9503900L 999y 9300  dqLsdhbgzos, GMI
LYE39MHOL 3OMEILMOOLS S FIBLEZNMMNMYO0 M3gMsGHOIo dgblog-
6900l InbOow fowlb 3Omagbo Store.exe (Ms Exchange Server-ol
00003500  IgbOEgdso  Bo0w0)  BEMdL, sdodmd  LolLEgdol
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503060LEHMGHMMYL dbgogbo LobEGgdgdol JoGmNzobol IHocMmTmgdervy-
H™dOL JoB39b9dw 0B 890390 YMMHoEOIdOL A5Tobgogds Mjgg0.

Ms Exchange Server Lob@gds sm9b@05035305L, Gmymes Hobo,
©mdgbn6H  LobEJIsdo  SLEOWYEgdL, 96y  gE-gmbEOL  LgmzgHob
dnIbBogdgdo 03039 EMIGbmEmo IndbTsMmgdgdos.

byM39MBg 06xMOTs300 09MMJoMo 0bsbgds: gu-gmbolb
3006 bo3o3L  990wgdol Imbszgdoms 5%y by LomMo (Store)
9hmgds, MmIgeog  0o30L  dbM03,  goM33zgIwo  MHoMmEgbmdol,
dIbBoMgdgms 9e9dBHOH™MbMwo BmbBol dolLedsMmmgdmb ©s3egdo-
690mwo  bogmbdem  ymogdolgsb  (Mailboxes) dgopqds.  LmGgo
Lom®gdol 9949bolsls omgzsolfobgdab wsfigligdmwgdol mMasbobsso-
M BEHOMIGHYOL: BoQ90mMH, (9w3g LoomMgddo dgodergds oyml
530mYMHowo  MIsmglo s bsdMem  MameErols  d9bgx gMgool,
320M9m39  Lbbgoolbgs  ©g3sMGHsdgbGHol  Hogom  msbsddmhmdgwmms
LogMBEAHOMM Ymmgdo. 5833500 Joamds 469 IgblogMgdol s bbgo
MH9LOLYIOL,  9xMIM39  JgIBHOMbYwo  FmbGHOL  gsdmygbgdol
296Lb3s398o  Fabgdol ©oagbol Lodryogdsl 0dwggs. J390mom,
b@omnBy 6583969005 Ms Exchange-ol dseomgol 3s6gewrol (Exchange
Management Console) ULofigobo 03sbxo@s 0bgm®mdsgooo Exchange-
LgM39MIB0L,  g-gmbBHOL  IMbsggdoms  daHgdoL  (LodmEgdOL) o
LOMULEM ymgdoL (390dMJlgdol) glsbgd (Bob.4.1).

bm@osmol dobggom, Exchange-Lg®gobo 2 Exchange-bghggebg
00500, o3 80wosbs LobEgdol LaMmygdeosbmdol  s350egdsls
90LabMYds. L3g30swrweo, DAG-Lg®gobo (Database Availability Group)
MBOH6390YmRL LEMOJOOL s I9JoEDMJLYdOL 30 35309L Lo®Mz9-
690L FmMOL, HMIYGW QD gHMo 39ET0Z50 5JGH0M, bergrm Tgmy -
35b0M  FEaMIsMgMdT0s. FmogzoM0  LgMzaMol  Asm0dzolal DAG-
byM30L0 o35l 93EMBoBH MO LoMOIMOYM bYMZgOL A50sL3HAL.
Jugeeo 39530060930 Exchange-Lg®gg®gdl dmGmol ©dEo®dmeros,
53 91939 5050 dL 0560 LOLEJIOL Lo ObMdL (bob.4.2).
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ﬂtx(hanqe Management Console
Fle Acon View Help

2] Microsoft Exchange
(exchsrv.procredit
= iy Orgenization Configuration
i Maibox
B Chen Access
{“ Hub Transport
1% Unified Messaging
5 3 Server Configuration
i Maibox
3 Clenk Access
= Hub Transport
i Urified Messaging
& & Redpient Configuration
4 Maibox
£ Distrbution Group
25 Mail Contact
j Disconnected Maibox
& Move Request
i Toobox

L )

Onganizatonal Heath | Customer Feedback |

. Exchange 2010
Y Organizational Health

Total databases:

Total database copées:

Total unhealthy database copées:
License Summary for Exchange 2010 Users

Total users requiring CALs:

Standard CALs required:

Enterpeise CALs requred:

@ Yiew lenal information renarding

the Client Access License 1

3 Servers Summary

Total servers:

Total Exchange 2010 servers:

Total Exchange 2007 servers:

Total Exchange 2003 servers:

Total Madbox servers:

Total Client Access servers:

Total Hub Transport servers:

Total Unified Messaging servers:

Total Exchange 2010 servers that are unlicensed:

&Rum&may

Recpients Information
Total recipients:
Total user maiboxes:
Total distribution groups:
Total dynamc distribution groups:
Total mail conkacts:
Total mail users:
Total legacy maiboxes:
Feature Usage Information
Total messaging records management users:
Totdl journaling users:
Total Quthook Web App users:
Total ActiveSync users:
Total Unffied Messaging users:
Total MAPT users:
Total POP3 users:

40
0
2178

2178
278

O oM N OO MNMN

2680
2178
463
1

2

0

0

65

I
143
130
1
2195
2019

Manage databases _.J

Manae servers

Manage recipients

Bsb. 4.1. Exchange Management Console-ls 30753560 gsbx st
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r’l Dag

4 objects

Networks |

Hame

| Status

= 33_paG
3 Repication Enabled
= was Subnets
192.168.33.0/24
= & Network Interfaces
192.168,33.32
192,168,33.33
= [ DAGNetwork1
iRepication Disabled
=) aius Subiets
192,168,252.0/24
= & Network Interfaces
192,168,252.248
= ' DacNetworkoz
3 Rephcation Enabled
= was Subnets
192.168.253.0/24
= & Network Interfaces
192,168.253.233
= T DacNetworkn3
) Repication Disabled
8 l;;. Subnets
192.165.16.0/24
= & Network Interfaces
192.168.16.248

65b.4.2. DAG-lsgégolols dstamgols 06GgHagolso
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Exchange Server 9mdbdoMgdgel  Lgmg9mosb 306306
003sMmgols (online) s 3gdol (Cached Exchanged Mode) gy0dgddo
005md0L 15dogdsl 53¢g3L. Ggmeg Mgg0do Jmbgdbgdmos, Mmas
dmbdoMgdgel  ge-gmbEol  LgMggOmeb dwdogo 9b/s  LMsgo
39380600 Lodmowgds 56 5Jgl. sLgo dgdmbggzsdo gugdEHG™bmero
§900wgdo, 3mbEsdEHgdo, 35¢9bato, s3m3s6gd0 s FmdbIsMmgdEOL
Lbgs MHgl®LYdO WM 3sE® 39380, 39MHIM® .0st-8350¢dT0 0YMHOL Mozl
5 BgMH39Mmb 3gMomEMeEr LobdMHMBOBsEoL SLMWEadL (bmysws,
M35 H0o dg0dmJubgdo 30309 IODBY .pst-gmEmTsEHol Bsowgddo
0bobgds).  4.3-50  Bobsbgdby bBohzgbgdos  gar-gmbBol  3wogbd-
30Mma®9sdo (Ms Outlook) 3990L G19:5000L 5JE039300LS S MGBESOB-
695009 350MMZ0L OSLMAGOO.

X

E-mail Accounts
You ¢an add or remove an account. You can select an account and change its settings,

Emal | Data Fles | RSS Feeds | SharePont st | Intemet Calendars | Publshed Calendars | Address Books |

1
R{Chonge Accoumt X

Server Settings
Enter the information required to connect to Microsoft Exchange or a compatible service,

-l

Type the server name for your account. If you don't know the server name, ask your
account provider,

Server:
v Use Cached Exchange Mode

Type the user name for your account.

User Name: [d.quiia@orocredithank.ge

|

< Back | Next > I Cancel |

6ob.4.3-5. 3980l Y030l 5dBHogzs30s Ms Outlook-8o
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[ File Home | Send/Receive | Folder  View

e re—
' L Update Folder ] [=h l Sy Mark to Download * )
! ¥ :J 0 g \' 2
= = Send All = | S ¥ Unmark to Download * 3y
Send/Receive Show Cancel Download Dialup  Download | Work
AllFolders Ly SendReceie Groups ™ | progress ANl | Headers . Process Marked Headers * Connection » Preferences § Offine
Send & Receive Downloa S Preferences Se—

6ob.4.3-8. m8Es06-MY7030L 5gE0gsgos MS Outlook-3o

O3 53so®  bgmgzgml, guw-gmbGol bgmgzg®Lsg 3L
JdgbLogMmadol 33mG0MIdOL BMbJ30s, MMIgeog ymzgwo dmdbdsmgd-
@obm3ol  9egd@®mmbrmo aMowgdolmgol 2560339090 ©oLIMGO
LogMEol  3odmygmasl  0m3seoliobgdl  (dsgowoms, 500 9d-sb
UBobs®Emmo dmdbdsmgdamgdolsmgobl, 2,5 4d-0g Gm3-096gx99bE0-
Lsmgol). o3y Bvbdzoss mbsob stjogog (sgsoms, 5 9o
5353 gdomo  dgblogmgdol dmameemdom), GmIgewdos gE-gmbEoL
doMOmMoO B(3530000, 2503390 [glgdol dobgzom, Tgorgdol
2390053965 bm®E30gwgds doM0msOo L3930l FobGz0MmmM30L doBboom.
0m0936m ™G Bobobby bobggbgdos 9oty dgbloGmgdol  33mEJdOL
239BLsBEZOOL  OosEMaqd0  FErosbo  go-bLom®ol  sbv)  yzgws
d90dmgLbols s 3mb3MgEHo dgow-dmdbobmgol (bsb.4.4-5,3).
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B exchange Management Console

Fle Acion View Help

€9 2/m|@m

1) Microsoft Exchange
& 2] Merosat Exchange On-Premises (e
5 iy Organization Configuration
&4 Maibox:
& Client Access
|y Hub Transport
_ 403 Unified Messaging
& g Server Configuration
i Maibox
@ Clent Access
£ Hub Transport
iy Unified Messaging
& & Recpient Configuration
2 Maibox
£ Distribution Group
) Mai Contact
4? Disconnected Maibox
g Move Request
2 Toobox

R Mailbox
Database Management. | Database Avalabity Groups | Sharing Polcies | Address Lits | Retention Policy Tags | R

SnRIT

1} Create Fiker
| Nama_+ | Mourted | servers | Mounted on Server
401 _Top_Management _... Mounted EXCHSRY, AVEXCHSRY ~ EXCHSRY
1402 Critical_Users Store  Mounted EXCHSRY, AVEXCHSRY ~ EXCHSRY
S 03_IT_Departrent_Sore Mounted EXCHSRY, AVEXCHSRY  EXCHSRY
w04 oY 03_IT_Department_Store Properties
o 05_Branc
w0 Re  Genere| Maenance. Lims | Cient Setings |
wa07_Regul
wa08Reql — Storage limits
409 Regul
10 Regui [V Issue warning & (MB): |973
u;;-;::: [V Prohibit send at(MB]. [1000
)
w14 Regu Watning message interval
w15 Regu -
wl6Regd  [Rundaiyat100AM | Customize.. |
w17 Requ S
w318 Regul Deletion settings
sl Reqd g ons deleted iems for (days) [14
w420 Requl
wi 21 Regul Keep deleted mailboxes for (days): |30

22 Regul
2viepd | Dontpemaneny dll e i he datbasehas been backed p.
w24 Requl
‘IZS Requl

3 [ok | el | 20 | Wb |

Bsb.4.4-5. IgbliogMgdol 33mEHoMgds dgom-immmologol
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B Exe hange Management Console

File  Action  Wiew Help
E Mirosoft Exchange P Mailbox - Entire Forest
[ 125 Microsoft Exchange On-Premises (e )
S [ Organizaion Corfiguralion '.,: _hgrg_a_@_mure ﬂjts avalable than are currently displaved, To view them, increas:
"E Elilﬁr:f:rt ' Generdl I User Information | ABddress and Phone | Diganization ] Account
P :; Urified Messaging Ml Flow Settings | Maibos Featues | Calendar Sefiings
|0 o
[ 3 Server Configuration MemberOf | EMalAddesses Madbox Setings
i Mailbox _ )
3 Clent Actess {dpropertes...
E' HJ"F' Transpart ) Messaging Records Management
= Unified Messaging Shaiing
= & Reciient Configuration :
25 Maibox o Storage Quotas
B ohninane | | |
I-5) Mail Contact dle e
Disconnected Maibox S‘Forage quotas
A Move Request Use maibox datlabm defalts .
& Toobax Wwhen the mailber size exceads the indicated amaun:
IV lssue waring at (ME] 4800
¥ Prohitit send at (MBJ: 4500
Desciption - [ Prohibit send and receive &l (MB] 500d

Storege quol 1ot o reteriion

deleted Rems
¥ Use malbos database defaults
Keep deleted items for [days)

5 [k | ool | s | e |

Bob.4.4-8. 3gbliogMgdols 33mGoMgds dgow-demglobmzols
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4.2.2. §glsgdols dstrongs MS Exchange Server-ols
25M90mdo

999 BHOMbMwo gmbiGob LyMzghbg sIobolEHoMgdOL bbgsws-
Lbgs 59m3E960b 35059393 890dagds. 30M39¢ MH0do 503600b6mm, HMI
MsExchange 560l 056053008 ©MIgb6  0bxz®molE®HMIEM@sdo
(Active Directory) 0b@&gaMo6mgdwgeo bol@gds.

Exchange-ols 8mdbdsgdeol dMs3owo m30l9ds AD-@ob dmob.
1530560b0s  503608bMm®m, MMI EMIGPMMO Lss®oEbgzm bsbsfg®om
930LEGH®5300LOL FMIBTMHGOEO 53BMIdGIMSP JoOL MGROLEHME30L
Exchange-Ug®396bg3. @™o bolEgdol 0b@ga®meEool domawr badolibbyg
39900930 B5d3HJO0E Fom0mgdL:

e sboeo Exchange-9mdbdsmgdeol (Lsgmbim ymoob) 9dabolials
AD-0mb0s6:909e003 93¢MIsEH Mo 0Jdbgds;

¢ Exchange-00m3b3s0gdgeol (Logmb@m gmmob) fobgrolsl AD-
003H35Mg09e0(3 93GHMIdEM© 0dgds;

o AD-30dbds(gdgerol §odeolisl Exchange-0mdbds®mgdgaos
(LOBMBEM YM00) 53GMTSEGHMO 0dgwgds.

9OD5IM0 59Mmbs3e0Lo: sbogro AD-0mdbdscmgdgerols 8gddbo-
Usls  Exchange-0mdbds@gdgaro  (Logmbdem gwomo) s3GmBs@GmMms® 56
0gdbgds.

sbs mOOMEY Y39eebg 956030 BMBJ300G 3935MhoMmom:

0¥9 9dbom9dol 3g0-dmdlBg OO F3MToL TGS

(8.8. Bggbl ge-gmbEolL 3eogbEol gsbxsmado dobo gargdd®mbowmo
T960e9d0L 458m@9bs) 343306Mgds, LoFoMmms 4o8m30dsbmod dGIsbgds:

Fozgliols Asrpzagbs woersz0 dgoer-8mbly -> Manage Full Access Permission

©5 Add-0owos3om  ©o350sBHmm  Bggbo (o6 Lbgs dmdbdo@gderols)
3960 LosMoibgm Bsbsfgmo (Bsb.4.5).
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[83 Exchange Management Console

s

'J‘ Manage Full Access Permission

wElle e

|
[ —

e vt e the ResuSes parmeter,
Manage Full Access Permission
Manags Ful Access
up:?m Use thes wzawd Yo gyt o semare Full Access pamissions for the selected masbox o o I
from & s of group. When you raek the FuUl Acoats pamesaion 10 3 iay, thay can cpen
13 Conpleton ardead s ceeleets ol the peched b HM_M
Adniistr
Select the useds) or groupls) 1o grant oe remove hull acoess pemesson [, ::ﬁ “ﬁﬂ:’:
.| X |, User M .
| Secuy Procpd b Usar Madore amcsashd
NT AUTHORITYASELF 1 Usar Maoue ashandonipy
bbb I
PROCREDITRANK\A guia
PROCREONTBANKExchange Dt S \
FROCREDITRANK\E xchange Servert i
PROCREDITRANK\E xchanga Trusted Subsytem r =
peocredtbark.a/00 Haad,.,  User My
| poedtbrkonses Uiy
Ho | v | | ol |
S hlekeandre Lo &
didlsande Mytagdl - 8.
danshsande Saghionden 2.
Shnksande Tobstads &
L Nabeande Targuoade &,
hnlart CalCanter ¥
A Beroaashl o4 | 0
Sl s > L) st 2ot fond.
P LY .

65b.4.5. LErEo MBEGdJOOL BsMzs Fgom-dmIliy

09y LoFoMms 08 dmdbIsMgdgms MomEabmdol dgbwwo3s,
O0Igeosg dmEgdveo dgowol  dobsdsmmBg dmfigMs dgwyderosm,

Lo Fotms 9990090 06Mdsbgdol glidrmemgds:

Fozgliols Asrpzzg65 mwoersz0 dgoer-8mbYyg -> Properties -> Mail Flow Settings ->

Message Delivery Restrictions
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6oL 990903 odmbyen  gobxo®msdo All Senders Bs3sb533wm»m
0Mdobgdom: Only Senders in the following list o s306HBoMmo LabvyMgzgwo
03969960 dmIbIsMdgd0 (bob.4.6).

!E:«:charb;e Management Consoke

Fe i Vew Hep
LZI;W"“‘E;[W B 7 Mailbox - Entire Forest 1000 abjects
"'%?'f”w‘:mt 0 e it st T, e e
:-:?Semtmwam 7 e
& § et Cofquatin
& Habox Dgllie + | [Oguisinad |Recst oo |y SHIPAdess | &
& Dbt g Badonizrin Hrrisrd poelibrkogbers  User Mabor wdnrerakeprearedth..
it Gttt adpbute T bttt |
@mmwim: diimandadd  amnadadid peocredibak 00 Fead... Lses Mabar smanaduhidrooedt,.
11
Gened | Useomion | s dPree | O | Ao | dcostnesaesion
T |
M Flow Seligs Wk Feshses [aends Selr
| B | I Tv—
" -
Vi L D
~ Debey Opies [ [ ok o Head el Depament D e
| Measage e Bstctins B procredtak oufew AD Giouge hebdeck
1% Meseage Dl R
[ gt het o servers e albenicaled
Pepet messages hom
& Nosenders
€ S s oot
B, 7
Detcighon
IWeszage dabvery iestichons define which sendete can and which sendere ’
cannchsend messages s recpent
3 W | oo | o | we | Etm

69b.4.6. Igoen-deJlbg 299myBszbols MEBmgdscs 89bemrigs
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956OH30L 99005090000 MO0 M39M(30900L ABLbMME0gWgd-
s Ms Exchange Server [glipdol gobbsBog®ol bodwgowgdsl oderggs,
H0Iol  sbTomgdomsi  gu-gmbEol  bgMgzghbg BmdbIsmgdwol
3615gdBH03vIwo© Y39ws 9mgddggdol go3mbGHMmmgds dgodwmgds.

3ob30bowmm  Fsgowomo, GMIgwog MmEmRBobsEo0L  dsMgm
390535000 s MmMQobobsgosdo  d9dmdsgoo  gargd@emmboaeo
§9600gdol  3mbGHGMEmL  gbgds. 5935600 ool 930w gdEMds
Bongeos: dmbsgdms  o5mbgols 96 969335¢0n0306H  Jodmfgcsls
mO560Bs300LM30L LyBOMHBMEOo BobBLWOHO s Loodoxg BsMowol
9094qbgds dgmderos. Gogs IT 0bxg®slGHMmd@mMol gotmyagdl asmgom
3095350 @ §98mTo35w0 9egdBHOMbY F9MHowgdl »gwgdsdmlowwo
306700 (H@AMO 3 §obo, 06593OMBWdOL wdrysem bgaddmgsbgangdo)
53mbGHMMEqd96 (59 3G:MEqLL GmEgMsEoLsE MHm©9dIb).

00905305 93EBMISGHOMO 3MMmEgbos, 96wy Exchange Server-ol
BoMRWgO0Eob  49ds35wo  Bgdoldogho  dgowo  EILEHMGOL b
50YMBoLM30L 6393060390  INEIMOGHMOL dolol s FbslL
dbME™mE ©s©Jd0m 3sbbol Fg0mb393530 Fooa™magErgdl. dmEgMsdm-
oL 30bsmds  IMIbTsMGBOl  MIGEMMO  LssmGmoabgm  BsbsfigMol
FoOHM30L  O0owmado (gooddmggero Organization, ggero Manager)
©30bg0s. 4399mm, 4.7 bobsBby bsB39bgd0s Manager-ols g96LsbEgMOL
©05wMA0  ©MIghMMo  ImIbIoMgdologzol, bmerm 4.8 bobsHby
395JBH0OgdMos Ms Exchange-ob .§. H®sbb3m&Bom980b  fgbo
(Transport Rule):

Forward the Message to the senders Manager for moderation

6IgoE ImEgMsEool m3gMms3zool gltmvangdsl 2BGOHBlgwymal.

4.9 BobsBByg godm@sbowos Exchange Server-ob §qligdol dsGomgol
0b@9mHxgobo, OHmIgedos B39b d0gH goblobrgmmo fgbos godmym-
gowo (Exchange Management Console -> Moderate Branch Outgoing
Mail).
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Lia Zhamerashvib Properties [ X

Publchad Cetiicates | Member Of | Password Regicaton | Obiect | Securty
Erweormant | Sessicna | Remote corval | Remote Deshiop Services Protie
PesoradVitud Deskicp | COMe | UNGKAMbutes

Germl | Addess | Accourt | Puoie | Teleghones  Orgarizationedi=™

JobTile  [Credt Back Otice Specilnd

Deportment  [Cortrakend Bock Othce Degwtmert

- Mansgae
Nowe (Lo Guby 3/

Cwr. | Pooetes | O |
Duget reports:

7 Edit Transport Rule

Actions

1 Conde Step 1 Select actone

65b.4.7. Organization,
390 Manager: 8cg-
5¢ ™Mol 30bsmdOL
256L5bEOgMs

[«
0 Actora

(O 201 moguent n e 1o feld addenies

J Exagters ) cooy e message to sddenses
(O #9rd coton copy Bec) e message 1o addeises
< Upiate Prde

(0 8 e sendiers marager 30 & et mogunt e

{J Congleton () tomeand e message 12 addenses hx modeation

[ St P message 1o B sendiers e bor modeation

(O sodeact e mersage 1o a33esset

(O soret mmcton message 1o serdder veth arbarced o code

[0 Delete te message witcut rothyrg aryore -

$100 2 £61 o e doscrghon by chhrg

6sb.4.8. Ms Exchange-ols
HMbL3MOGHMYOOL Folol

395BoryMgds e it econ Lown A1 s b
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Al ne 1o me Lot

sort fo womes hat e Dofuds B craangatir
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B8 Exchange Management Console

exchange

Fle Adin Vew Hep
umﬁﬁmffw B Hub Transpo
‘ﬁfw:mxﬁf& bt o A Do 00 s e Cometo | e o | Gl
i Malten ] e
o Clert fress
. b rangat e | ity |t | I
] Rt uthound el I Datled
@ § smeCrfntin || gesictn 6 Diled
o L OO e
dabn e 9 Dild
B Oetbdindow | dperetiy 9 Didted
el et e et 0 e Renoe s
o Dt b Rt el Cmeqene | i (ot vl e
amw ;jmamwmhmw !
gl HTIATY. £ rEnan LaniT [ JUe
ey 5 Enabled
Redrection o bo@proedthark. e § et
T 1 b
< onghoc ook ! Fe
e Dbl 9 e
DeonplanceBeeoedthark.oe ephy btk 10 Erabled
Tt g e 2 e KADMSTVACGHN, i
ondaboe ytoc vty 13 e
i s vt k) 14 e
i s 5 e

65b.4.9. AD-3969%960l 3096 3569 3gogrols dmgMsgools
053900
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4.3. Lo3MBGMMEM E35¢)09d0:

1. 9gobemege  3OmyMsds Ms Exchange Server 2013-ob
0BLEIWsE0s;

2. 8949960 2-3 sboewo gun.gmlbGol dmbsigdms dobHs (Loom®o).
gmgzger  domyobdo  dmosmoglge  2-3  ©mdgbmMo  dmdbdsmgderol
090@dmdLo;

3. 9gobmyargo dgo-3mdladbg 2539900 gomg dgbliogmadols
330306905 0560 LEXMOHOLY s (9w 3gMEo Igo-dmJlgdobmzol;

4. 99d0gboo sbosewo fgbo (Rule), MHmIwol dobgz0mss
bgddegsbgaro 9ol ©od399wgdsMYdsd0 Igmzgo Msbsddmmdwgdol dogH
»39MJN“ 353H53600 Fgogdol dmEYMoE0sl Ggolitryengdl.
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bsfoero 111

30bO-LgM3amIwo >
UgM30LmM09630M9dmwo LolEgdgdo
30300530490 JugErgdolsm3zol

00BbgL3MHM 39190l gL MEgdoLLl ghm—gMmo 3608369 mazs60
ab3gdBHos  3MIMb03e30s  (MODOYHNMBS)  93¢0353090L  FmGOL,
3w09b@Gg0dLs s LgM3zgMgdls FmMol, spMgm3g LodMBsm—3MmmaEgLlgdLs
(workflow) ©@d 3mUE-bsOMgdL FmMOob. o5 293930Md0m M) GrymO
d90dgds  d0BbYL3OM3YLYdOL  2sdmygbgdom  godsdEGHogzgl o
3mOHEobsogos  goghoml  3mdMbogzoEosms  Lbgoalibgs  b3gbotgdl.
330353006 boboo  gobobowgds 3MMgdBHgool oagds  3MMEYI3oolL
§o68mgdols o 30BBgLoL LEgM™L Toase0MJOOLHMZOL, HMIWYdTos
0683mM5300L  (,0mbMZ6s-35Lvbol®) 453985 500 BoErosEgdl 56

LOOIIOVOVL 9OPIYLIOL FmGob bedsogwegds 3wogbd-19h3)-
00 56 LgH30LMMOYbEGHOMYdo sGJoB IGO0l 30M0biodgdoom [20].
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0530 5. 393996035305 33¢00353090L deacr0ls
Ms WCF-ols 35%s%bg
5.1. 0bgm®s300UL ,9053gd0L" s ,,domgdols“ Jdgwgdgdo

00053500 4090090900, OMIWgdoE 30B035300Lsm30L AsdMmoyg-
B9gds 5M0L Send (goaBogbs) s Receive (Jowgds). gb 489090900 (s doo0
3960530900: SendReply o ReceiveReply) ¢qo8moygbgols Windows
Communication Foundation (WCF) @gdbmmmgosl 99@ygmdobgdsms
23900b53905 s Lodgmgoeydgme [20,25]. 58 ms3do 535000
3BLMEOL FoMEH0g 5300 35305L, MMIGE03 359Mm0yggbgdl 3mdmbozaosl
03039 93035300l bbgs 00BbgudMHMEgbmsd (xge ,,00dwommy3oL*
052500mDBY, MoPo0 030 LEAHMIBEJOOLOMZ0L oMo  bogbmdo
Lg3gMMs, 999009 30 39630b0Wszm LbZs LadMHMdEgIM bEBgMHMGILSE3).

> Sbogwo 3Gmgddol dggdbs

993J06son  sboewo  36Mmgd@o  LibraryReservation  bobgeom,
B39wgdMog Windows -> Console Application ©gg0ddo (6sb.5.1).

T 1
| NET Framework 4 ':Sonby:.Default '[ 5
Installed Templat
= e 1 [ Type: Visual &
- 5 =C#| Windows Forms Application  Visual C=
Visual Basic = A peogect for crea
4 Visud GG W . application
Windows 'd WPF Application Visual & P
Web 8
Cloud gdl Conscle Application v Vsl
WCF V-CF WWPF Browser Application Visual C=
Workflow -
T ot v
Name: LibraryReservation v
Location: C\WR\WF_LibraryResen\ -
Solution name: LibraryReservation | Create directory fc |
.
6sb.5.1
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LibraryReservation 36mgd@ol Solution Explorer-do, dswmbol
056% 3965 oW s300 530HBOM™
Add Reference s .NET tab —@ob  ©53505¢mom 990090
LbEHOoJmbgdo.
e System.Activities
¢ System.Configuration
e System.ServiceModel

e System.ServiceModel.Activities

doomqdo:

Solutien Explorer

i | = E] ]
; Solution 'LibraryReservation’ (1 project)
P _E LibraryReservation
»  [=d Properties

-3 Microsoft.CSharp
-3 System
- System.Activities V
-3 System.configuration 1/
-3 System.Core
<3 Systermn.Data
-3 System.Data.DataSetBxtensions
-2 System.ServiceModel v’
3 S)rstem.Ser\riceMDdel.Activitiesv’
<30 System.<ml
-3 System.Xml.Ling

£ Solution Explorer [ SeCERVIoM

6sb.5.2

> 89(3gmd0bydsms goblisbmg®s

LoFotMems d90g4absl 3ansbio, MmIgeog gobloBmg®ogl 9g@ymdoby-
090l 530353090 dmEob. Solution Explorer-osb Add -> Class o
BogPgdmom 3slol Lobgero Reservation.cs. o0 0300¢0d0 ©3505GM™
Lobgbog®ggodo:
using System.Runtime.Serialization;

using System.ServiceModel;
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Reservation.cs 350@do gs63L5BOZHMo Lsdo JErabo:
e Branch: gobbobmgMogh dmbsggdgdl dodgrommg3ol Gooswrol
dg85(9m8ob dgbsbgd;
e ReservationRequest:  gobloB®3Mogl  Bowoswol  Fmobmzbsls
LMool oxs3d60m;
e ReservationResponse:  2obLobmg®Mogl  Fsbenbls  dmmbmgbol
d9L50530l BO0sEIOLHMZOU.

Branch 3¢@sbob 3obLsbmg®s dmigdwyaeos 5.1 grobiGobydo.
39303 96mm oo LibraryReference namespace—bs dogboom. fogdocrmom
39M0go 3sbio Reservation, G®mdgerog Hobs doxbg d9oddbe.
/- @obGobyo_ 1.1 -—---mmmmmmmmmm -

/1 3960L%BOZMML BoE05OL IMbsEgdES LEAHJGHWIMS
public class Branch
{
public String BranchName { get; set;}
public String Address { get; set; }
public Guid BranchlID { get; set; }
#region Constructors
public Branch() { }
public Branch(String name, String address)
{ BranchName = name;
Address = address;
BranchID = Guid.NewGuid();
}
public Branch(String name, String address, Guid id)
{ BranchName = name;
Address = address;
BranchID = id;
}
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public Branch(String name, String address, String id)
{ BranchName = name;
Address = address;
BranchID = new Guid(id);
}

#endregion Constructors
}

Branch 3goobl o3l bodo obodablbmg®madgwo 93¢0 Lobgwro,
Jugeol dobsdoMmo s 96035¢MHO 0IBEH0BOIGHMMO. HBMYogM O
3MbLEMIBHMOo Fg8m@Eoboos gosdmygngbgool golsds®m@H03gds. o9
5953 g00s  Mgyombols BsM3gMgdo  3mbLEGMWIBHMOOL 06303,
d9bsdegdgaro M3 ogmlb  3meol  893mddzs dobo  Jombgzsmdol
3B Ix MdGLOES.

b ©o3595¢mo ReservationRequest 3¢0osliols 256LsBO3MId,
H™Igo3 5.2 @wob@obados dmEgdmeo.

/== @obGobyo_5.2 -------------
/1 3000bmgbol 89@ymdobgdols 4obLbsbmg®s: ReservationRequest------
[MessageContract(IsWrapped = false)]
public class ReservationRequest
{ private String ISBN;
private String_Title;
private String_Author;
private Guid_RequestID;
private Branch_Requester;
private Guid_InstancelD;
#region Constructors
public ReservationRequest() { }
public ReservationRequest(String title, String author, String isbn,
Branch requestor)
{ _Title = title;
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_Author = author;
_ISBN =isbn;
_Requester = requestor;
_RequestID = Guid.NewGuid();
}
public ReservationRequest(String title, String author,
String isbn,Branch requestor, Guid id)
{ _Title = title;
_Author = author;
_ISBN = isbn;
_Requester = requestor;
_RequestID = id;
}
#endregion Constructors
#region Public Properties
[MessageBodyMember]
public String Title
{ get { return _Title; }
set { _Title = value; }
}
[MessageBodyMember]
public String ISBN
{ get { return _ISBN; }
set { _ISBN = value; }
}
[MessageBodyMember]
public String Author
{ get { return _Author; }

set { _Author = value; }

}
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[MessageBodyMember]
public Guid RequestID
{ get { return _RequestID; }
set { _RequestID = value; }
}
[MessageBodyMember]
public Branch Requester
{ get { return _Requester; }
set { _Requester = value; }
}
[MessageBodyMember]
public Guid InstancelD
{ get { return _InstancelD; }
set { _InstancelD = value; }

}

#endregion Public Properties
}
ReservationRequest 3ewsbo dgagds ISBN, Title s Author
$936900Ls256 dmmbmgzbowo Foabol sebsfigms. 0ao dgoEegl b3y
Branch 3esbl, Hmdgeoog sbobegl dmmbmgbowo fogbol gowmoswl.

> 3063M5dBHob Fg@ygmdobgds [MessageContract]

30650006 ReservationRequest 3gobo  909myggbgdoen  0gbgds
300m3535¢w0  FgBgmdobgdol  goblboBrgobomgzgol, MessageContract
3GHMOdGHO FoMmomgdl, MmId gl 3wsbo BsOowme odbgds  SOAP
056M500do. SOAP-0l 250mggbgdoll Ml 89¢Ymdobgdgdo aoo03gds
XML-ob  dbgogbo  gm®Is@Gomgdso gbom. gl »bBOMB3geymzls
309b@gdLs s Lghzgdl BmMolb Fowswo bsmolbol  wOmoghHom-
9090900l 3oBBmMIsl. SOAP 5Gob LEobsMGHMWo 3OMmEM3M®o,
H®Iol IboMOFgMo3 5938 WCF-U.
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9MLYOIMBL oMz MessageBodyMember s@&™Modw@o dol ymgge
public ®30L9dsBY. gb s9930wgdgEos WCF dMobomgzgol, Mosms bfm®Ms
55300035 9L SOAP dg¢gmdobgds.
by 9930¢96mm  Hgowobszool 3moo ReservationResponse
3wslolomzol, GMIgEos 5.3 wobiGobybgs dmggdmwo.
]-====- ©@obGHobyo_5.3 ---------
/] 80bmgb5%g Lo3slmbm FqEygmdobgdols goblsbemams: ReservationResponse
[MessageContract(IsWrapped = false)]
public class ReservationResponse
{ private bool _Reserved;
private Branch _Provider;
private Guid _RequestID;
#region Constructors
public ReservationResponse() { }
public ReservationResponse(ReservationRequest request,
bool reserved,Branch provider)
{ _RequestID = request.RequestID;
_Reserved = reserved;
_Provider = provider;
}
#endregion Constructors
#region Public Properties
[MessageBodyMember]
public bool Reserved
{ get{return Reserved;}
set { _Reserved = value; }
}
[MessageBodyMember]
public Branch Provider

{ get { return _Provider; }
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set { _Provider = value; }
}
[MessageBodyMember]
public Guid RequestID
{ get { return _RequestID; }
set { _RequestID = value; }

}

#endregion Public Properties

ReservationResponse  3ewslo 89039308  @ma03m6  9emgdgb@l
(Reserved), ®mdgerog 30w00mgdl oym 0¢) s0s fogbo bgwdobsfigomado
39339000Lom30b. 0l Ggo393L Sbggg Branch 3¢sll, HGMmdgeog sbsbagl 0d
BoE0sb, GMIYEdog dgLsees gl dmbmgbs.

> Lg®zobols 3mbE®mogd@o [ServiceContract]

WCF-0b  dmmn  §HghGHowol  25bloBrgmolsmgol  sGLYdmdL
068mM35300L Lsdo 3mGOE0s, OHMIWgdoag Jomomgdw »bos 0dbsl:
dogOhmqds (binding), Bobsdo®m0O S 3MbEGHMIEo.

30gmrmgds 30omgOL 00 3MMEMIMEU, MMIgEoa godmoygbgds
(Bopoomsq, HTTP, TCP o6 bbg.).

00Ls0sMHMo  Jommomgdl, ™y Lo MbEs 303M3M™  dmM
P9OGH0wo, ©s JobsdsMmMOL FHo3L, MMIol godmygbgds ©odm30wY-
0Mos  Joghmgdsby.  dsgowomo, HTTP  doghogdolsl  <bs
dogomoommlb URL, bmgem TCP-Logol dobsdsGoo 0dbgds bgdHgghol
Lobgero 56 IP-dobodsmomo.

363M5dH0 3obolsBuzmads ServiceContract—00, H®IgEros 6oL
063 96m3390L0. 00 456LBPZM3L BgMPIDL, HMIgdo JofzMTsEOs

dmm HadEowdo.
50339505, B396 29B3LsBMZMgm  TgBYmd0bgdgdo, GMIgdo;
23900503995 LYMZ30LTIPMYdOL JoYM 3565FxEHMYOOL Laboo.
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obs 935853 Mmm 0b6EIMHBJoLOL gobloBwgMgds, Mmdgwog 5.4
@obGHobybgs ImEgdmwo 0dsgg Reservation.cs gsoendo.
/]----- @obGobyo_5.4 ---------------——-
/1 596300 3bEMagd@ob 4oblobmgMs: ILibraryReservation
/1 ®@3gemoE 990(393L 06 dgomel: RequestBook() oo RespondToRequest()
[ServiceContract]
public interface ILibraryReservation
{
[OperationContract]
void RequestBook(ReservationRequest request);
[OperationContract]

void RespondToRequest(ReservationResponse response);

}

RequestBook() 990om@o 4s9mdabgdne 0dbgds 3awogb@ol doge
ReservationRequest 89¢)4md0bgdol goaliogdo bghHzgmBg. s9smsbagy
RespondToRequest()  dgoom@o  googbsgbol  ReservationResponse
393Ymdobgdsl 396 — 3a0gbEoL3ab.

©053539300MHMm 36:m9dBo (F5) o 35305000 3:mqo0.

> 33@0035300L 3mbx80yMMS30s

Omammg oMy 3mgzom, Bz96  439dbgds 00 s3emosgool
5000960089 sbro (323002), HMAYOOG oLobogl bbgssbbzs Boroserol
2396003LgdsL.  gowoswms  Imbs3gdgdo  0bsbgds  3mbxgoymEsiool
3300¢g0d0. 33035300l gmgge Sbemls gd69ds msgolio 3mbgogwMsEools
B500, HMIJ03 890393l 0530 B3g30R03YM SGHMOBMEHIOL.

LibraryReservation 36Mmgd@ol Solution Explorer-csb 306Bg3m
Add->NewlItem. ©oswmyme 3sbxsMsdo General xamxdo goMRg30m
Application Configuration File. gsoeol bsbgao s3@™TsGmMo@ 500l
App.config ().
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3Mbx304MMo300L gsowdo 9930396mm LoFomm dmbsigdgdo 5.5
@obGobyol Abgogbo.

<l— @ob@obyo_5.5 -
<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<appSettings>
<add key="Branch Name" value="Central Library"/>
<add key="ID" value="{43E6DADD-4751-4056-8BB7-
7459B5C361AB}"/>
<add key="Address" value="8000"/>
<add key="Request Address" value="8730"/>
</appSettings>

</configuration>

AppSettings bgdaosl 5Jgb 3603369wmdgd0: Bowoswol Labgwo,
ID (960350060 000gbGH083035¢MM0) s JoLEToMmMO (3mME0L bmdgho,
HMIGBo§ 93035305 0949690L). BmbMmzbols JoLsTsMmMO gobloBwgMogL
3mMGHoLb  bmdghl, Lsoomsg 0gdbgds  dmobmgbgdo  asybogbogro.
39LodEgdgos Lbgs 3mMEHOOL A59mygbadss, 09 gl LoFomms.

> 30Bbgli—36m3glgdol goblsbmg®s [Defining the Workflows]

99900930 30X0 5Ol 30gbGol s BYM39MmOL LodMTom 3OMEgLg-
00l 2obLsBEgMs. Jom TmMol 3mIMbozsgos bmOEogwgds Send s
Receive 409gqdsms 900mygqgbgdom. 53 3Mmgdddo b39b6 459mg09gbgdom
workflow-ob  3m@oMgdsl, boggwo @oBs0bgMols .xaml gsowol
3969Ms3oobsmgol [21].

LibraryReservation 36mggd@ol Solution Explorer-do s3s05¢mo
3wosbo:  Add->Class.  9930@5bmom  Lobgewo  ReservationWF.cs oo
B53505@ M bobgeliog®ggdo:
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using System.Activities;
using System.Activities.Statements;
using System.ServiceModel.Activities;

using System.ServiceModel;

> 3096E0 — Immbmgbgdol gogbegbs [Client-SendRequest]

30039 ®oado  vbs  obolyBOIOHML  LsdMom  3HMEgLo

(workflow), Gmdwomsz dmmbmgbs 250593995 Ubbgs  gowosl.

ReservationWF 3qmobiol 3m@o 893335¢mo 5.6 eroli¢obyol dobgwgoo.

public sealed class SendRequest : Activity

{7/ 39L53)96 @5 200mbo@eb stdgbEHms goblabwg®s
public InArgument<string> Title { get; set; }

public InArgument<string> Author { get; set; }

public InArgument<string> ISBN { get; set; }

public OutArgument<ReservationResponse> Response { get; set; }

public SendRequest()
{ 1/ 33500900 496LsBL3Ms 59 3HMEgLOLMZOL
Variable<ReservationRequest> request =
new Variable<ReservationRequest> { Name = "request" };
Variable<string> requestAddress =
new Variable<string> { Name = "RequestAddress" };
/1 353%5360L Send §99 900l 356LsBO3GS
Send submitRequest = new Send
{
ServiceContractName = "ILibraryReservation",
EndpointAddress = new InArgument<Uri>
(env => new Uri("http://localhost:" +
requestAddress.Get(env) +
"/LibraryReservation")),
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Endpoint = new Endpoint
{
Binding = new BasicHttpBinding()
}1
OperationName = "RequestBook", Content = SendContent.Create
(new
InArgument<ReservationRequest>(request))
J8
//' SendRequest 36 3gLoL 256LsbO3Ms
}

50 d0BbgL3MOMEILL oggL Lodo Ggdagowo stymdgb@o: Title, Author
s ISBN, 6m3wgdog 39bbsBogemagls dmmbmgbowr §ogbl. saMgmag o4l
399m3535w0  sMaMdgbBHo  (Response), GmIgrog  sM0L  Lodsbmbm
39HYmdobgds o 030 5MY 0gm 4oblobrzmymo  ReservationResponse
3Wsboo.

3MBLEAHOWIBHMMO 53M039 PobLEBLZMOZL BMYOIOH WM IS
(33W5YOL.  Tomo 2553905 oM bEgds d0BEILIOMELOWG (56
00BbgL3MOM(3gLd0), obobo odmoygbgds Gogs Lsdmdsm  3MM39LgdOL
d09090900m. dmmbmgbowo (33eso Fgoiegl  2o0mdsgoee  dgBym-
00b6gdsl, MmIgeog oMol ReservationRequest 3eoslo. RequestAddress
(3350 dgobsbogl 3mMEGHol bmdgdl, GmIgwoz 08 BowosEobss,
MHI903 9ErmEgds Jmmbmgbols Jowgdsb.

0996030365:  3m©OoMYdMo  LsdMTom  3OHMEgloLom3z0l,  Yggzgws
J89gds 890ddbs HmamM3 Boad o s6mbodwmmo Jarsbo. gl JoMyo©
3w9350m0dL bdo® dgdobggzgddo. Send Jdggds of 9goddbs GmymO
LobgadoboFgoreo 3esbo, 3obsosb 0go Logo®mms dods@Mmzobomzol
ReceiveReply §0900900@sb. 00 o6 9o6Lbgeggds s6wndgb@Egdols o

3350gd0LASD, HMIgd03 993Jdgboom. olobo 0ddbgds Lobgwrgdo
3w3lgdol bsbom, HMAEgdoE Im30569000 0469ds 450mygbgdwero.
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> 255360l Jdggds [Send Activity]
submitRequest (Immbmzgbols 353Ho360L) 9abgddwsto gobolsb-

©36M90s MMMz Send Jdggds. 0go 04gbgdl WCFE-U, Gomo go@abigql
39HYmdobgds domomgdmer dmwm FgHGHowdo. 0bgm®dozool bsdo
Bofoo 498m0ygbgds dmem g EHowol dobosmomgdes:

¢ ServiceContractName dogmomgds Memame 3 IlibraryReservation;

¢ EndpointAddress 30g00mgds Gmamé 3 URL g3as@om (3mMEob
Bmdgeo);

¢ Binding dogomomgds BasicHttpBinding 3eosboon.

505056539 9MLYOMBL 30093 ModEYbodg ™M30LYds, HMIWIdO3
mbs  gobolobwz®ml.  OperationName  dowmomgdl  byMzoLol
3MbBHGogd@obL L3930x803We IgmmEbY, HMIgEog godmdsbgdre Mboo
0gdbsll 6086 gdol  sowl  TgBHYmdobgdol  domgdol  EMM.
Content  ®30Lgds  Tgobsbogh  FJodMOoMGOgeL  F9EYmdobgdsBY
(ReservationRequest 3e0sbo), HeIgeos 9bos 4503 Bogbmu.

5.2. 9mdbdsmgderols Jognds

sbns mbs 993436500 BdbTotgdeols Jd9gds, HMIGE0E 55390l
39HYmdobgdol ImmbM3zbsBy doBbILIOMEgLOM YoEIMEITMWO sGvy-
3d96@9d0b Logmdzgwby.

LibraryReservation 3Mmgj@ol Solution Explorer-do s3s0s@mm
3wosbo: Add->Class. 9930&9bmm Lobgero CreateRequest.cs, Gmdgol
95000Bs30s Im39dmwos 5.7 oliobado.

/[——— obBobyo_5.7

using System;

using System.Activities;
using System.Configuration;

namespace LibraryReservation
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/1 9b 8mBbYsMYdEOL Joggds Jabol ReservationRequest 3awaoll dglodsbo

/1 3505993Mgdoo (Title, Author s ISBN). gl «bOb39eymzowos

/1 350003535000 356539@0L dmbmzbsdo. 00 g3y s06MHYbgdL Jugerol
90L5F>ONL

/1 Bo0seolmzgol, HGmMIgELsg Ibs 39930936mb dmmbmgbs.

/ /

public sealed class CreateRequest : CodeActivity

{

public InArgument<string> Title { get; set; }

public InArgument<string> Author { get; set; }

public InArgument<string> ISBN { get; set; }

public OutArgument<ReservationRequest> Request { get; set; }
public OutArgument<string> RequestAddress { get; set; }

protected override void Execute(CodeActivityContext context)
{
// config gs0@0bL goblbs s Request Address dowgdo (get)
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app =
(AppSettingsSection)config.GetSection("appSettings");
/I ReservationRequest 3¢0sbob 894965 @o dobo G93Lgds

d9L5@960 90 IgbBHgdOom
ReservationRequest r = new ReservationRequest
(

Title.Get(context),
Author.Get(context),
ISBN.Get(context),

new Branch
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{

BranchName = app.Settings["Branch
Name"].Value,
BranchID = new Guid(app.Settings["ID"].Value),
Address = app.Settings["Address"].Value
}
)i
/1 3m@bmzgbol Bmmogligds OutArgument — do
Request.Set(context, r);
// address—ol dmmsgligds OutArgument —9o
RequestAddress.Set(context, app.Settings["Request
Address"].Value);
}
}
}

Execute() 9900m©o0 30639wo© blbol  s3¢ogzsgool  3mbgoa—
3350l BOWO0sOol GO0l ILEEYIBs©, MMIGEboa gusFoMmgds
dnmbmgboll Bm®IsGHomgds. d9dgy 0ao Jdbol ReservationRequest
3wsbl gBom—gMmo Bzab dogH MBOHMbzgarymaowo 3mblEMmmJEmeom.
Branch 3wosbo, ®mdgwog ML 30bLEGHOWIGHMOOL  9HMH—9OHmO
356509BM0, 89ddboos MmymM sbmbodm®mo 3Jwsbo BranchName,
BranchID @5 Address ogobgdgdol  domomgdoom. 8909y
ReservationRequest ~ 3awsbo  89obsbogl  dmombmgbol  998mdsgom
3565893 ®do.

3Mbx304MMs300L Boowdo Request Address 99o3ogl ogroswol
90L5FSODL (3MOEGOL bmdghl), Gmdgudsg Mbs doomml dmmbmgbs.
00 9906obgds RequestAddress go0mdogown sGdgb@do, 306506 ol
©3bF0MEIdS bdMIom 3GIMEgLL.
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©0539060bgo ReservationWF.cs g3o0l. ©53505@mm dobbgli—
36mEgLbol  2oblaBrgMgds 5.8 wobEGHObYOL Fgbsdsdobs. gb Mbs
Box gl 0g, Losa Jomomgdvros (// SendRequest Lsdwydom 3MmiEgLbol
2396LsB3MS).
/] —— @ob@obyo_5.8 ——---------mmmm-
// Define the SendRequest workflow
this.Implementation = () => new Sequence
{
DisplayName = "SendRequest",
Variables = { request, requestAddress},
Activities =
{
new CreateRequest
{
Title = new InArgument<string>(env => Title.Get(env)),
Author = new InArgument<string>(env =>
Author.Get(env)),
ISBN = new InArgument<string>(env =>
ISBN.Get(env)),
Request = new OutArgument<ReservationRequest>
(env => request.Get(env)),
RequestAddress = new OutArgument<string>
(env => requestAddress.Get(env))
2
new CorrelationScope

{

Body = new Sequence

{

Activities =
{
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submitRequest,
new WriteLine
{
Text = new InArgument<string>
(env => "Request sent; waiting for response"),
3
new ReceiveReply
{  Request = submitRequest,
Content = ReceiveContent.Create
(new OutArgument<ReservationResponse>
(env => Response.Get(env)))
}
}
}
3
new WriteLine
{
Text = new InArgument<string>
(env => "Response received from " +
Response.Get(env).Provider.BranchName),
3
}
I
4090900l 3ewslbol Implementation mgolLgds  (BoMOMGdOM
Mmame this. Implementation) 990353L 930 J89@gdsL. 58 9gdmbggzsdo
00 29b0LobEzMgds MHmamM3 Sequence Jdgwgds, MMIGE0E T9JOS
43000 J0gogdoms  9OHOMBIWOMdOLASE. 83  Jdggdoms  Bog
2399m9g96999o  33e0©gd0  MBs  0ogmb  gedmEbogdeo.  gbos
dmombmgbs s requestAddress 33wo@gd0, MMIgdog 3obobEBLIMS
3bLEGHOWIBH™EOTo.
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300390 Jdggds 500l dmdbdsmgdaol CreateRequest §dggodos,
OHMIgEoE dbEsbsbl 935890. 8035J30MM YMMe©®gds, Mmd MHMAMGM3
B396 dozmmomgm m30Lgds, gl ogol Intellisense—3 (dgbo@obo o
23990bo@obo 969396 gdo, MMdwgdog 3sbgbsbMmgm Bzgbl 3¢slido).
Title, Author s ISBN 560U Lsd8sm 3G:m3qLol 89d535e00 569963 gd0.
Request s RequestAddress 359t3535¢00 56321996330 0bobgds Lodwdsm
36m39L0L (33es9ddo.

CorrelationScope Jdggds 595390l d90gpb (next), HmIgeos
39009905 Jdggdoms 300 3MMmdoLYs. 3gMdm, ob dgoEogl Send o
ReceiveReply dJ8990gdL, Mmdgemoms dmmoglbgdoom CorrelationScope
98990580 GqLsdegd9gwo bgds dgdmlivyemo dmmbmagbols s badslvgbem
d939Ymdobgdol  3mMgesEool  goblsbmag®s  Bmigdmwo  doBbgl—
36em3globomzob.

WriteLine gdgogds 99s3gdos Send d9ggdol 8999y, Moo
909000Mb, H™M3 Inmbmgbs 0dbs gogBogbowo.

> 3sbubols domgdols Jogwgds [ReceiveReply Activity]

ReceiveReply 43900905 sLmEo®m@gds asabogbol Send Jdgg-
056, 0go JEMEYds 3sLbL FgBHYmdobgdsby, HMIgwog go0aBogbs
Send dJdggdol BogH. 5Tol  Hgowobszool Jobboo Request—ol
(Bmombmgzbol) 30L9dsL  5d3b Send JdggdolL  LabgerdoboFgdmwo
930993womol 360dgbgermds (submitRequest).

30L900L J0bosMlo AoBLEBEZMZL v Lo 0bsbgds Ladslvybm
39ymdobgds (ReservationResponse 3ensbio). s800 ggbgds Lodwydsm
Bo3ool Response godmdsgseo 50mdgb@o. 0ao dobsfgomdo 0dbgds
3mbE—93¢035300LmM30L MHMES 30MIBMZ—-3OHM3EILO EILOWWODS.

> 1gM3960 — dmmbmgbols sdmdsggds [Server—ProcessRequest]

sbaws 2563B5BzMHMm Lsdwdsm 3MmiEgbo, MMmIgwos LEWYEEIdS
dmmbmgzgbol olisdwdsgzgds@ b3y Bow0se0©sb. ReservationWF.cs
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33500000 ©53505@M® 3ol 2oblobwgMs 5.9 @obEobyol dglsds-
dobso.
/ — cobGobao_5.9
public sealed class ProcessRequest : Activity

{

public ProcessRequest()

{
/1 33@050900L 256LsBE3Ms 53 workflow—-obmzgol

Variable<ReservationRequest> request =
new Variable<ReservationRequest> { Name = "request" };
Variable<ReservationResponse> response =
new Variable<ReservationResponse> { Name = "response” };
Variable<bool> reserved = new Variable<bool>
{ Name = "reserved" };
Variable<CorrelationHandle> requestHandle =
new Variable<CorrelationHandle> { Name = "RequestHandle" };
// Receive 489900l 99406
Receive receiveRequest = new Receive
{
ServiceContractName = "ILibraryReservation",
OperationName = "RequestBook”,
CanCreatelnstance = true,
Content = ReceiveContent.Create
(new
OutArgument<ReservationRequest>(request)),
CorrelatesWith = requestHandle
I8
/] ProcessRequest workflow—ols goblbobmgho
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50 Lsdmom  3GMEgLL 56 5d3l T9dszo0 S A9BMB35¢00
099963 9d0. 9J3b mmbo (33wso, OMIgdoE FoBLIHBOZOWO..
dmombmgbol  (request) (33wo©0  0bosbogl  dgdsgocw  TgEHymdobgdgdl
(ReservationRequest 3¢5b0), b 3slwbols (response) (33¢09@0 0bsbogls
300m3s35¢n 35LvbgdL (ReservationResponse 3anolion). ©oMgbgm39d9o
(3350  30MMomMYOL  dgodwgds vy s Lomow®o (title) ogml
©oxo30bmwo, vy oMo, RequestHandle g00moyggbgds  9g0mlbivyem
dmmbm3zbol o 3sbvIbol 3MEOHIWSE0OLMZ0U.

> 0omgdol J0ggds [Receive Activity]

Receive Jdggool Lobgawdobo3gdmmo gabgddws@o (receive-
Request — 8mobmgboll dogds) obLobmgdmos. sMss  LoFoMHm
90900900l 56 JoLsdomMOL Jomomgds WCF dg@ymdobgool dowgdols
0mmb.  3ogMd  Mbs  3oboloBE3MML  LyMzoLol  3MbEHMad@o.
ServiceContractName d0v)m0mgdL, Gmd IlibraryReservation LydgoLbol
3MbAMgB0 9bs 0465l godmyqbgdmeo s OperationName m30L9ds
2496L5%B3M53L RequestBook() dgommeb.

CanCreatelnstance ©s49bg0@os true -do, 306500096 Gmas g
9090905 LEOMEYds, 00 Fgdabols 3GM3gLOL sbogn gaBHgddsMl. 0go
dmombmgl, ®md gl Jdggds ogmb 306390 bsdwdsm 36HmEgLdo.
Content  ®30Lgds Mbs TgoEogl T9dsgoe  gBYmdobgdsl o
3Mbx303MM0Mm©gds 0bg, MmI dgobsbml 0go dmmbmgbol 33wsdo.
CorrelatesWith mgobgds 04gbgdl requestHandle (33¢mocob.

> 9cdb3stgdeools Jaggds — 3slvbol 3gddbs

15653 gobgLabL3zMgm Laddsm 3HMEgLlOL J9gEgdIdL, LsFoMms
dmdbdoMgdeol J0ggds ReservationResponse 3¢sliol d94dbolsmgob.
LibraryReservation 36mgd@ob Solution Explorer—@osb s3sd5@mo sbsewo
3wsbo Labgaroo: CreateResponse.cs, Hm3olb HgoeoBoEos 8migdyyeos
5.10 erobiobyby.

/] —— «obBHobyo_5.10 ———
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using System;

using System.Activities;

using System.Configuration;
namespace LibraryReservation

{
/1 9b custom gdg9ds Jdbol ReservationResponse 3¢0sLl

11 b5figobio Immbmzgbs MHBOMB39MYMBoMos Mmyme3 InArgument,
/1 9939 @w™A03760 (boolean) Jomomgdom, HMI Imnmbmzgbs

/1 ©©53054MmBOEES 099 5Mo. 3esbo M HOHMBZgYMBOoE0s
// Response—do OutArgument—oo
public sealed class CreateResponse : CodeActivity
{
public InArgument<ReservationRequest> Request { get; set; }
public InArgument<bool> Reserved { get; set; }
public OutArgument<ReservationResponse>Response{get;set;}
protected override void Execute(CodeActivityContext context)
{
// config gs0@ 0l goblibs
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);

AppSettingsSection app =

(AppSettingsSection)config.GetSection("appSettings");
// ReservationResponse 3eoolol 999dbs oo 993Lgds
ReservationResponse r = new ReservationResponse
(Request.Get(context),
Reserved.Get(context),
new Branch

{

BranchName = app.Settings["Branch Name"].Value,
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BranchID = new Guid(app.Settings["ID"].Value),
Address = app.Settings["Address"].Value
}
);
// 3sbrgbols dgbsbgs (Response) OutArgument—do
Response.Set(context, r);
}
}

CreateResponse Jdggds doenbg 3936 CreateRequest sd@&ow®m-
05L. xg6 0go bBLBOL s3w03s300L IMBROY-BsOWL, Goms FooMml
BoEr0sols dglobgd g@owgdo. 89dwgy ReservationResponse 3eoolio
0gddbgds go—gemo BmEgdmeo  30mbLEOYIGHMMom s dgobsbgds
Response 900m3535¢ 69996 0.

©5300Mbgm ReservationWF.cs 3ewsbdo 9930@sbmod Lsdmdom
3MmEgLol  4obLsBEO3MYds, MmameE 5.11 @obEobydos. (b Mbo
BogBoBmU //Ledm8sm 3MMm3gLOL 2oblobwazMs ProcessRequest).

/]l —— wobBobyo_5.11
// ProcessRequest 30HbqL3MMm3EqL0L obLsBO3MmS
this.Implementation = () => new Sequence
{

DisplayName = "ProcessRequest”,

Variables = { request, response, reserved, requestHandle },

Activities =

{
receiveRequest,

new WriteLine

{
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Text = new InArgument<string>(env => "Got request
from: " +
request.Get(env).Requester.BranchName),
}1
new WriteLine
{
Text = new InArgument<string>(env => "Requesting: " +
request.Get(env).Title),
}:
new Assign

{

To = new OutArgument<Boolean>(reserved),

Value = new InArgument<Boolean>(env => true)

3

new Delay
{
Duration = TimeSpan.FromSeconds(2)
}’
new CreateResponse
{

Request = new InArgument<ReservationRequest>(env
=> request.Get(env)),
Response = new OutArgument<ReservationResponse>
(env => response.Get(env)),

Reserved = new InArgument<bool>(env =>
reserved.Get(env)),

3

new WriteLine
{ Text = new InArgument<string>(env => "Sending

response to: " +

140



JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

request.Get(env).Requester.BranchName),

})

new SendReply

{
Request = receiveRequest,
Content = SendContent.Create

(new InArgument<ReservationResponse>(response))

JE

9Qb mombo  (33Ws0, OGMIWIdo3  JMBLEGHOWMIGHMOTos  Qoblsb-
0360, 3590 EbsIdMEos Lsddsm 3MMmEgLOL 3mool Gsbdo. Receive
90900905 (receiveRequest) G0l 3063900 J§dggds bsdmdsm 3MmiEqLbdo.
030, 6 WriteLine J89©090sb0sb mobbergdom: 0639wl  93¢96%9
20905d3b Booseol Lobgwo, HMIgEdsz dmmbmgbs godmaogybagbs, s
d9meg 230639690L Lomswm®UL, (title) HmIgerog Imombmggds.

Assign 40900 Mm@ 09gbgdl ©oMgHgMhzgde (33eogdlL
true-do. 53 Oogocromdo Bgzgbh ©o3wdzom, MMI Lomswyo oMol
dofigomdso. Delay Jdgogds sgmgbgdls bosdwdom 36MmEgbl 2 Fsdoom
(59353900l 3Mm3gbol  000GO30s). 990y dmdbdaMgderol
CreateResponse J090g0s ULMmMegds  ReservationResponse 3¢0sbiol
d99960lL oBbom, HMmIgeoa gbsboyen 0dbgds response (33¢05T0. dMEOM
WriteLine §89090s 809900mgdL, Hm3 35bbo go0ybogbs.

> SendReply Jdgq9ds

SendReply 4090905  sbmaotqads  (39380M3d0s)  Receive
d4090g0sbmsb. gl bmGdEogwgds Request m30LgdoL  Jomomgdom
MHmamO 3 9sh39690¢ols Receive J0gqdsby (receiveRequest). mzolgdol
90655MOL0 49BLsBEZMgL T9EYmdODYdL, g0 046905 goaBsgboeo
396 Ladslbme. glss 3sLwgbols 3gErsol 360dgbgermds.
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B3960 Lsdwgdsm 3MMEgLO EILEOYIEES. LogobsEwm Mgswobs30s
ReservationWF.cs 350@obmgol dmqdwenos 5.12 aroli@obydo.

/] — @obEobyo_5.12

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Activities;

using System.Activities.Statements;

using System.ServiceModel.Activities;

using System.ServiceModel;

namespace LibraryReservation

{
/1 9b B90e0 Fg033L M@0 workflow—ob goblsbrzmgdaL.

// SendRequest 5060305¢0BIIL sboen Inmbmzbals

// ProcessRequest 53v985390L 990mlvyen dmmbmgbal

public sealed class SendRequest : Activity

{

// 899535000 ©5 353085350 561399963 gO0L goblaBLIMS---
public InArgument<string> Title { get; set; }

public InArgument<string> Author { get; set; }

public InArgument<string> ISBN { get; set; }

public OutArgument<ReservationResponse> Response { get; set; }
public SendRequest()

{

/158 30BbBaL3OM39LOL (33WsEIBOL bl BOZGS----
Variable<ReservationRequest> request =

new Variable<ReservationRequest> { Name = "request" };
Variable<string> requestAddress =

new Variable<string> { Name = "RequestAddress" };
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// Define the Send activity---------
Send submitRequest = new Send
{
ServiceContractName = "ILibraryReservation",
EndpointAddress = new InArgument<Uri>
(env => new Uri("http://localhost:" +
requestAddress.Get(env) + "/LibraryReservation")),
Endpoint = new Endpoint
{
Binding = new BasicHttpBinding|()
I8
OperationName = "RequestBook”,
Content = SendContent.Create
(new InArgument<ReservationRequest>(request)),
I3
// Define the SendRequest workflow-----------
this.Implementation = () => new Sequence
{
DisplayName = "SendRequest",
Variables = { request, requestAddress},
Activities =
{
new CreateRequest
{
Title = new InArgument<string>(env => Title.Get(env)),
Author = new InArgument<string>(env => Author.Get(env)),
ISBN = new InArgument<string>(env => ISBN.Get(env)),
Request = new OutArgument<ReservationRequest>
(env => request.Get(env)),

RequestAddress = new OutArgument<string>
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(env => requestAddress.Get(env))
8
new CorrelationScope
{
Body = new Sequence
{
Activities =
{
submitRequest,
new WriteLine
{
Text = new InArgument<string>
(env => "Request sent; waiting for response"),
}7
new ReceiveReply
{
Request = submitRequest,
Content = ReceiveContent.Create
(new OutArgument<ReservationResponse>
(env => Response.Get(env)))
}
}
}
}>
new WriteLine
{
Text = new InArgument<string>
(env => "Response received from " +
Response.Get(env).Provider.BranchName),
},
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public sealed class ProcessRequest : Activity
{
public ProcessRequest()
{
// Define the variables used by this workflow
Variable<ReservationRequest> request =
new Variable<ReservationRequest> { Name = "request" };
Variable<ReservationResponse> response =
new Variable<ReservationResponse> { Name = "response” };
Variable<bool> reserved = new Variable<bool> { Name =
"reserved" };
Variable<CorrelationHandle> requestHandle =
new Variable<CorrelationHandle> { Name =
"RequestHandle" };
// Create a Receive activity ------------
Receive receiveRequest = new Receive
{
ServiceContractName = "ILibraryReservation",
OperationName = "RequestBook”,
CanCreatelnstance = true,
Content = ReceiveContent.Create
(new OutArgument<ReservationRequest>(request)),
CorrelatesWith = requestHandle
I8
// Define the ProcessRequest workflow ----------

this.Implementation = () => new Sequence
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DisplayName = "ProcessRequest”,
Variables = { request, response, reserved, requestHandle },
Activities =
{
receiveRequest,
new WriteLine
{
Text = new InArgument<string>(
env => "Got request from: " +
request.Get(env).Requester.BranchName),

}7
new WriteLine
{
Text = new InArgument<string>(env => "Requesting: " +
request.Get(env).Title),
}7
new Assign
{
To = new OutArgument<Boolean>(reserved),
Value = new InArgument<Boolean>(env => true)
};
new Delay
{
Duration = TimeSpan.FromSeconds(2)
}9
new CreateResponse
{ Request = new InArgument<ReservationRequest>
(env => request.Get(env)),

Response = new OutArgument<ReservationResponse>
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(env => response.Get(env)),
Reserved = new InArgument<bool>(env =>
reserved.Get(env)),
b
new WriteLine
{
Text = new InArgument<string>
(env => "Sending response to: " +
request.Get(env).Requester.BranchName),
2
new SendReply
{ 7Request = receiveRequest,
Content = SendContent.Create

(new InArgument<ReservationResponse>(response))

5.3. 530035300l Mgse0BE0s

dmm  doxo 3MMmgJBHoL  sbsggds©  SMOL  IMBG—931035300l
950BoE0s. Ibs 250Mm3094xbmo 3mbLMmEOL s3e03s3os (Program.cs)
6HMIgog 39696H0Mgdme 0dbs Bsdembols (template) Loboo. 53035300
BOHMERL dmbm3zbol 0boEoswoB Il s ©sTwdsggdsl, sdo@ma
LoFotm 046905 mMH039bm3z0L mo30lb ©sfgMs. xgO Mbs s9hyml
33¢0035305 dmmbM369d0l JoLomgds© s ILFTo39ds,d90¢9Y 30
mbs dmbEgl sbowo Tmmbmgbol o0bogoMgds s goabogbs Lbgs
33¢00353008m30b.
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©53505¢ ™ Program.cs ggso@do Go9qbodg LobgarbogMsg:
using System.ServiceModel;
using System.ServiceModel.Activities;
using System.ServiceModel. Activities.Description;
using System.ServiceModel.Description;
using System.Activities;
using System.Xml.Ling;

using System.Configuration;

> ServiceHost 3emslio [WorkflowServiceHost]

39053500 ImmbMm3zbgdol Jobomads 4sdmoygbgds ServiceHost
3wsbo, ®mdgwoiz WCF $gdbmemaosdos. WF 4.0/5 «bewbggaymgls
WorkflowServiceHost  3¢@oll, ®mdgeog  sbgbl  ServiceHost —ob
69o0Bo30sL,  MmEMmbE  50bo30MIOL  Lsddom  3OMEILL,  OHMES
39Hymdobgds dowgdEos.

330396mm 5.13 @wobGobaol 3m©o GmymMi main() gvbdzoolb
goe0BoEos Program 3gmalboliogob.

1 —=00obEobao 5_13. Bofomd®mogo MgowoBs3os main() gwybdsool —

/I config 3000l 25bLbs s Bowroswol bsbguol (name) s

/I Jugaools dobadatool (adress) Jowgds

Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);

AppSettingsSection app =

(AppSettingsSection)config.GetSection("appSettings");

string adr = app.Settings["Address"].Value;
Console. WriteLine(app.Settings["Branch Name"].Value);
/1 bge30LoL 9gddbs Fgdmbivero dmmbm3zbgdol slsddsggdase
WorkflowService service = new WorkflowService
{ Name = "LibraryReservation",
Body = new ProcessRequest(),
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Endpoints =
{

new Endpoint

{
ServiceContractName = "ILibraryReservation",
AddressUri = new Uri("http://localhost:" + adr +

"/LibraryReservation"),

Binding = new BasicHttpBinding(),

JE
/I WorkflowServiceHost —ols d9ddbs 990mUbyeno dmmbmgbgdols dobomgdsm
System.ServiceModel.Activities. WorkflowServiceHost wsh =

new System.ServiceModel. Activities. WorkflowServiceHost(service);
wsh.Open();

9B 3m©o XM blbol s3wo35300L 3MmbToYMEsE00L Bosowl s
0090l FobsFsMMOL 3561599 BHEMIOL. ol AoBLEDPIMLZL SMOEGOL bmdgML,
OMIWoms3 93035305 0oL dgdogoew  dmobmgbol.  sa®mgmgg
©90@mdL Booseol bobgwl, MmIgeog 93Mbby @odmo@sbgds.
306500006 B396 bogdg a35J3L M5996007 530 35305LM6, gl dgdsbobdo
L53w95¢gdL Fmy3390L MZoeYwYIHO 3500936M™ M) HMIGo GMIYEos.

> Lg®goLo - WorkflowService 3emslio

399099 090 Jdbolb WorkflowService 3e0sbl. Body 0v30Lgdolomgol
ol 0ygbgdl ProcessRequest 3anobiol sboew 9a®Hgd3eo®l, GmIgeros
396L5bE3M3L 3MrMEgLL 9853500 BmmbM3bgdOL ILETv)ds39dWs.
> dmaer fadGowo [Endpoint]

bYOZ0LOL  JWSLO  s3MgMZg ABLEBOZMIZL B FgHEHOWU,

3mb@®og@obL  IlibraryReservation LgMgobol godmyqbgdom, URL-om,

6HmIgog 8903036 3mMEHOL BdMol 33wob s BasicHttpBinding
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3wsbl. obalMmen, WorkflowServiceHost 3goobo 3mbB3Mg@0boMogds
296LsBEO3OHMOo LgMH30LIslol 3sdmygbgdoom. 9939y ol oblibgds Open
() 39m©OL 3o0tmdsbgdom. 58 ImIGBEHT0 53¢035(305 YYNZIWMNZoIOL
990535 d9gBymdobgdgdl. GmEs ol domgde 0dbgds, ProcessRequest
Lodmdom  3OHmEgbol  9aHgd3wetmo 98w dsgzgds  dmmbmgbol

Q©oL53)Fo39d¢5.
> Ls0wmdsm 3G 3gliols odcmddsbgdgamo [WorkflowInvoker]

sbs LsFomms 3ol 3@ ds dmmbmgbols 0bogoswoby-
00Lom30L. 9303 9bmm 5.14 olE0byOL 3o mEmbosi wsh.Open()
99000l 259mdsbgdol 3999y,
/] === @obGobyo 5_14. main() 3bJz00lL HYoE0bgdOL sMRgbowo bafoeo --
Console. WriteLine("Waiting for requests, press ENTER to send a request.");
Console.ReadLine();
/1 @gdbozmbols 894dbs 99853500 56mBgbEHId0m Lsdmdsm 3HmEglobmgol--
IDictionary<string, object> input = new Dictionary<string, object>
{

{ "Title" , "Gone with the Wind Jo®ffopgdmwo” },

{ "Author", "Margaret Mitchell" },

{ "ISBN", "9781416548898" }
I8
/I SendRequest L3 om 3OMEILOL Q5FMAsbYdS ------
IDictionary<string, object> output =

WorkflowInvoker.Invoke(new SendRequest(), input);
ReservationResponse resp = (ReservationResponse)output["Response"];
/1 33b9bob 93656%9 godmEebs ------
Console. WriteLine("Response received from the {0} branch",
resp.Provider.BranchName);

Console.WriteLine();
Console.WriteLine("Press ENTER to exit");
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Console.ReadLine();
/I WorkflowServiceHost @obo@gs
wsh.Close();

Qb 3m©0 03EOoL, Lsbsd dmIbTsMmIdgwo 56 EOsFIOL  Enter
©os3l, OGmIgwog 9ma339dl EOML, Goms doz00Mmm Modwgbody
LodMdom SbEo s MZ9¢YYMHO 35©3bMm Jgdmber JgEYmdobgdgdl.
30b bsMhgbo boffoo bmdowos B3gbm3z0L, 0l 3go3l 4-7 o390l
oboeol. xg6 0ddbgds gdbogmbo dgdogowo  s6MBgbEgdolmzob.
999099 ob 04gbgdl WorkflowInvoker 3ensliol Invoke() 9gomU, Moo
©55yg0ma 0gdbsls SendRequest bodom 3GMEgLOL sbogro gaBgddws®o.

Response  3sbgbol  200m3ogoe0  56dgbBHgdo  5dmowgds
©9Jb03mb0s6, GMIgwoE sdMHMBEIds M350 GmEs dMTs dMmglo
QLOWMWEIds.  sLOLOW, WorkflowServiceHost sobw®s  dwds
3639L0L EaLMMENYd5TY.

d399mo  dmEgdmeos  doeosbo  Program.cs 36ma®530b
@obGHobyo 5.15.

/=== @obGHobyo_5.15 ------ Program.cs 3m@o0 ----------
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.ServiceModel;
using System.ServiceModel. Activities;
using System.ServiceModel. Activities.Description;
using System.ServiceModel.Description;
using System.Activities;
using System.Xml.Ling;
using System.Configuration;

/] config 63500l 25blibs s B0l Lobgerol (name) s
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/I Jugerols dobsds®orol (adress) Jowgds -----
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel. None);
AppSettingsSection app =
(AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["Address"].Value;
Console. WriteLine(app.Settings["Branch Name"].Value);
/1 bge30L0ob 89gdbs Fgdmlivyeo dmmbmgbgdol olsdvdsgzgds ---
WorkflowService service = new WorkflowService
{
Name = "LibraryReservation",
Body = new ProcessRequest(),
Endpoints =
{
new Endpoint
{
ServiceContractName = "ILibraryReservation",
AddressUri = new Uri("http://localhost:" + adr +
"/LibraryReservation"),
Binding = new BasicHttpBinding(),

I8
/" WorkflowServiceHost —ol 899865 999mlwyano dmmbmabgdol dobswgdso
System.ServiceModel.Activities. WorkflowServiceHost wsh =

new System.ServiceModel. Activities. WorkflowServiceHost(service);
wsh.Open();
Console. WriteLine("Waiting for requests, press ENTER to send a request.");
Console.ReadLine();
// @gdbozmbols 894dbs 998535¢00 50MmB9bEHId0m Loddsc 3Hmglobmzol
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IDictionary<string, object> input = new Dictionary<string, object>
{ {'Title", "Gone with the Wind Jo®fowgdmwo" },
{ "Author", "Margaret Mitchell" },
{ "ISBN", "9781416548898" }
I3
// SendRequest bLdw9doc 3OMEILOL QoM sbgds --------
IDictionary<string, object> output =
WorkflowInvoker.Invoke(new SendRequest(), input);
ReservationResponse resp = (ReservationResponse)output["Response"];
/1 35Lgbols g306%Y godm@obs
Console.WriteLine("Response received from the {0} branch",
resp.Provider.BranchName);
Console.WriteLine();
Console.WriteLine("Press ENTER to exit");
Console.ReadLine();
/' WorkflowServiceHost oobw®gs
wsh.Close();
}
}
}

> 33035300 5099853905 [Running the Application]

F5-000 535097853000 5300035305 5 3o3d5G0OMmm  3mo. Bgb
9230005 93¢0035300L  MmM0  gaHId3Wscmol  59Toggds o  Fom
©sbFoMEads 3sbbbzezgdMmo 3mbxoymGmsool Gsowgdo. sdoGmdss
390d@gds 3500030l gMb g 0d65L Lbgoalibzs 3mmEol bmdmgdo.
> 30d0Mmmg30L G000l 3165308 MoMgds

203bLbso» Windows Explorer qos LibraryReservation ggmergmdo
Bog58sBmm 9o 9393939 myo Branch (gowosero) ob. bob.5.4-s.
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Organize « =l Open Include in library = Share with Burn Mew folder
| ConAppWF i | bin
|| FlowChart [ 1. Branch |
1) WF_LibraryReserv | obj
| LibranyReservati | Properties
. LibraryReservation ;= App.config
L) bin ] CreateRequest.cs
. Debug <] CreateResponse.cs
. Branch 1“.:"

LibraryReservation.csproj
] Program.cs
] Reservation.cs

] ReservationWF.cs

ob)
|/ Properties
1) WF_Orderl

65b.5.4-5

Debag-3s@owmado 9m3gbodbmom bsdo gsowo (bsb.5.4-0) o
3030609000 35530¢96Mmm Branch gmwwg®do.

4 - a

@@v o« Local Disk (C:) » WF » WF LibraryReserv » LibraryReservation » LibraryReservation » bin  Debug
—

File Edit View Tools Help

Organize » Open  Bum  Newfolder g
1. ConAppWF * Name Type Size
. HowChart
J it |@ LibraryReservationexe |/ Application 19 KE|
i e ||_=; LibraryReservation.exe.config | / AML Configuration File 1|(E|
LibraryReservation i 3 :
)i L.bW et |§] LibraryReservation.pdb |/ Program Debug Database 4 KE|
. LibraryReservation
: - Y 3 LibraryReservation.vshost.exe Application 128
. bin
i LibraryReservation vshost.exe.config XML Configuration File 1KB
. Debu
. : || LibraryReservation.vshost.exe manifest MANIFEST File 1KB
.. Branch
65b.5.4-d

3m306900L 99909y Branch—8do dogowgdo:
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| LibraryReservation

J bin Mame

. Debug

E LibraryReservation.exe
=

o i LibraryReservation.exe.config
| ohj

) &| LibraryReservation.pdb
. Properties

6sb.5.4-9

203bbboo  LibraryReservation.exe.config  gsogo  ®Hmdgerody
39JbGHMO GgsdBmm@do, dombol Jotx39gbs ows3oo Open with... s
0o 500moq, Visual Studio 2010-8o (bsb.5.4—c).

393335mm 3mbxogmMo300l Bsowol GHgdu@o 99990 3mEob
5.16_cmob¢obyoom.

i LibraryReservation.exe.config

& LibraryReservationg ~ Open

¥ ScanforViruses

¥. Moveto Quarantine

<: Open with

-

o0 Microsoft Visual Studio 20

B Addtoarchive.. ﬁ] Microsoft Visual Studio 2012
B Addto LibraryResenvat @ Microsoft Visual Studio Tools for Applications 2.0
B Compress and email..
B Compressto"LibraryRe Choose default program...
6sb.5.4—0

<!— @obEobyo_5.16

<?xml version="1.0" encoding="utf-8" 7>

—>

<configuration>
<appSettings>
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<add key="Branch Name" value="Southwest Regional"/>
<add key="ID" value="{CA62F4ED-FACF-4835-8468-
16CAAC298F4C}"/>
<add key="Address" value="8730"/>
<add key="Request Address" value="8000"/>
</appSettings>

</configuration>

©5393300©9m, GMmI  3mOGOL  bmdMgdo  dolsdsGmols s
9mmbmgbolimgol  {abmogdos (80535001 S Bowoswol  3MOEHOL
BrdMgdo  2obLbgsggdw0s). 935899853m0m .exe Bs0WoO. 3JMmbLbmbg
90300900 sLgo BaduBL:

Southwest Regional

Waiting for requests, press ENTER to send a request.

> dmbsgrmobgemo dggagdo [Expected Results]

Visual Studio —s6 F5-00 5350v053mm 53¢035305. 59 MMl

bs 3o0blbsl gy 3MBLMEOL Bsbx M sbgoo GHgJuEoo:
Central Library

Waiting for requests, press ENTER to send a request.

F9Lodgdg0s  BIBbXOIOOL  A55EH0Gds 0lyg, MHMI MO0ZY
Bobogl. 930MBomm gOHm—9MHmo ©s ©s3530Mmm Enter-b. 59gbody
§o00b 999099 Mbs godmbbgl 89990 GaduGo:

Southwest Regional

Waiting for requests, press ENTER to send a request.

Request sent; waiting for response

Response received from Central Library

Response received from the Central Library branch

Press ENTER to exit
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99 Bobx M0 godmBbrgds 9990980 Ggdudo:
Central Library
Waiting for requests, press ENTER to send a request.
Got request from: Southwest Regional
Requesting: Gone with the Wind
Sending response to: Southwest Regional

09mOg BobxsMsdo Enter—owrozol sFg®om 80300900 slgm

&b

Central Library
Waiting for requests, press ENTER to send a request.
Got request from: Southwest Regional
Requesting: Gone with the Wind

Sending response to: Southwest Regional
Request sent; waiting for response
Response received from Southwest Regional
Response received from the Southwest Regional branch
Press ENTER to exit
bbgs obx 0500 3o godmPbgds 99dwgao:
Southwest Regional
Waiting for requests, press ENTER to send a request.
Request sent; waiting for response
Response received from Central Library
Response received from the Central Library branch
Press ENTER to exit
Got request from: Central Library
Requesting: Gone with the Wind
Sending response to: Central Library
Enter—-©os30m 890dgds s0b)Hml 53¢0035:30900.
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5.4. 3mM@700756 908560030l TglisdErgdErmds

Windows Vista s Windows 7 ®396Mo3omwo bolb@gdgdol
bsgOHNbMYdOL 585¢0¢gdol Jobbom, Fsdegdgros, HMA 530353050
©593969M0MMb  godmbszwolo  Lo@sEos, Mol asdmE 3gLe
5313939060700 J0MOMNJOME SMOEGU.

09 o190 LoGWsEoss, 95d0b 53 3OHMdIWIoL  gosfiyzg@ol
MdsM@GH039b0 bgMbos  s3w035300L  59v9d53905  ,9T0bOLEGMIEGHMMOL
MBWGOJOOM“. Foowomoq, Visual Studio -l 5849853900L5L Start-sb 56
©9L3GH™30056 (65b.5.5).

o I

o Microsoft Visual Studio 2010 »

_p ) Open
“_"'ﬂf' Paint T

e o)

Fun as administrator
—

|I_!E Microsoft Of Pin to Taskbar

Pin to Start Menu
é Bizagi Proces

Remove fram this list

FrEmo
Q < Properties

65b.5.5. 50030b0LEHMsEHMMOl 753Egd0 53v)9s53905

BOEP0SOL  53¢035300L  5999853900LsL  sgMgmzg  Fgodergds
»9000060LEHMGHMMOL MBEOGVOD* LotYgdCOMDS.
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0530 6: 336035305 3cWB)-53¢0 35305606

50 00300 Bsh3gbgdo 0dbgds 1-gemo mogol 3Mmgd@ol dbgoglo
23005493939, MmOMmbsz 3mblmeol MHghgodol bogzus godmygbgdwye
0gdb9ds> Windows Presentation Foundation (WPF) s3@03s300s [23,25,26].

5dodog B396 Togh  s3gdM  3Mmgd@do 3mbGo oG350
005bgds  Lsdmdom  3MMEgLL s BME3MYdOL  Tgdgy  SLobogzs
990093900L. b0 36:m9dBH0obIM30L LoFomm 0d69ds MBMM™ dg@o 3538060
workflow-36Gm3glls o Host-53¢0035300b dmeobl. bsdgobogmmeo, WF
4.5 533b 3960 TgbsdEgdEMdGdO 58 doBboL Jolsrfgzsc.

6.1. WPF 3mm9d@ob 399dbs

1. 893936500 sbsero 30mgdEo WPF 53¢0035300L Labom. 30mgd@ob
Lobgero oymb LibraryReservation o Solution-ol VisProject.

TR .o - 5oy o
Installed Templates
—1 . N Typ«
. _cf| Windows Forms Application  Visual C2
Visual Basic = Wine
4 \isual C2 " appl
TP e "?ﬁ WPF Application Visual €2 |z
Web 3
Cloud m Conscle Application Visual CZ
Reporting _
Silverlight | Class Library Visual C#
Test
WCF m:ﬁ WPF Browser Application Visual C&
Warkflow - o
oo
Online Templates cf I Empty Project Vigual C2
Name: LibraryReservation
Location: CAWRWF_wpf, - Erow
Solution name: VisProject || Creat
o]

6sb.2.1. WPF 53¢rogsgools dgdbs
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2. Solution Explorer-do LibraryReservation 36Gmgd@bg 9smbol
oMx39bs woszom sgo®Bomm Add Reference s .NET sbGoero@sb
©53585¢Mmm 99090 393906M9d0:

e  System.Activities

o  System.Configuration

e System.ServiceModel

e System.ServiceModel.Activities

3. Solution Explorer-8o g9690G06Hh@gds  gsowo  Lsbgeom
Windows1.xaml, ®m3gwog 893335¢mo Reservations.xaml-oom.

App.xaml gooo gbLsBO3M3L gobmwliols startup-b. glss sbews
Windowsl gsoo, Hemdgeos v6s 9933339500mm sbig:

StartupUri="Reservations.xaml"

> Class-gdols g50cggbgds §obs 093006

0d9-5 oog0b LibraryReservation g3mg®osb App.config,
reateRequest.cs, reateResponse.cs S eservation.cs 50 0
C Req C Resp ©> R i BOOWIGO
3(0306)8600) 65@8@)30@)56@0) Solution Explorer
VisProject-ols LibraryReservation | ‘=i | & 2] =
BmE9®do. 890wgy Solution _g Solution 'VisProject' (1 project)
4 | LibraryReservation
- [=d] Properties
b9 dogbob o6rx396> Lowszom . [ References
Add -> Existing Item @5 36mgJ&U s App.config
a = Appoaaml
% Appaxaml.cs
#] CreateRequest.cs
#] CreateResponse.cs
#] Reservation.cs

a4 fw Reservations.xaml
™

Explorer-ob LibraryReservation—

9039799600 303069090
B50wgd0. 3030090m (65H.6.2).

Bob.6.2 ‘=§1 Reservations.xaml.cs
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» Window Form —ob 356Lsbemg®s

2493bLbs Reservations.xaml so@wo @ sgo®Bhomo XAML tab.
Bo396533wmm 3m©o 899930 6.1 wobEobyol GgduGoom:
<l-— qooliBobyo_6.1 ——— —>
<Window x:Class="LibraryReservation.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Reservations" Height="480" Width="650"
Loaded="Window_Loaded" Unloaded="Window_Unloaded">
<Grid>
<Label Height="40" HorizontalAlignment="Left" Margin="12,0,0,0"
Name="lblBranch" FontSize="24" VerticalAlignment="Top" Width="276"
FontStretch="Expanded">Library Branch</Label>
<ListView x:Name="requestList" Margin="12,42,12,5" Height="150"
VerticalAlignment="Top" ItemsSource="{Binding}">
<ListView.View>
<GridView>
<GridViewColumn Header="Request List" Width="610">
<GridViewColumn.CellTemplate>
<DataTemplate>
<StackPanel Orientation="Horizontal">
<TextBlock
Text="{Binding Requester.BranchName}"
ing Author}" Width="95"/>
<TextBlock Text="{Binding Title}" Width="180"/>
<TextBlock Text="{Binding ISBN}" Width="90"/>
<Button Content="Reserve"
Tag="{Binding InstanceID}"
Click="Reserve" Width="65"/>
<Button Content="Cancel"
Tag="{Binding InstanceID}"
Click="Cancel" Width="60"/>
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</StackPanel>
</DataTemplate>
</GridViewColumn.CellTemplate>
</GridViewColumn>
</GridView>
</ListView.View>
</ListView>
<Label Height="30" Margin="45,25,0,210" Name="label5"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="60"
HorizontalContentAlignment="Right">Author:</Label>
<Label Height="30" Margin="45,25,0,180" Name="label2"
Vertical Alignment="Bottom" HorizontalAlignment="Left" Width="60"
HorizontalContentAlignment="Right">Title:</Label>
<Label Height="30" Margin="45,25,0,150" Name="label3"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="60"
HorizontalContentAlignment="Right">ISBN:</Label>
<TextBox Height="25" Margin="102,0,0,210" Name="txtAuthor"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="200" />
<TextBox Height="25" Margin="102,25,0,180" Name="txtTitle"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="300" />
<TextBox Height="25" Margin="102,25,0,150" Name="txtISBN"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="100" />
<Button Height="23" Margin="250,25,12,150" Name="btnRequest"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="98"
Click="btnRequest_Click">Send Request</Button>
<Label Height="27" Horizontal Alignment="Left" Margin="15,0,0,137"
Name="label4" VerticalAlignment="Bottom" Width="76">Event Log</Label>
<ListBox Margin="12,0,12,12" Name="IstEvents" Height="130"
VerticalAlignment="Bottom" FontStretch="Condensed" FontSize="10" />
</Grid>
</Window>

399099 930MBomm Design tab. gm®dsl Mbs 3Jmbogl 99090

Lobg (60b.6.3).
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Reservations
Library Branch
Request List
Author:
Title:
LB Send Fequest
Event Log
655.6.3

gmOIoL  bgs  bsfoewdo  Request List  sbobogl  dgdmbeyen
dmmbmgbgdl, MHmIwmgdog 9mddggdsdos. dmmbmgbols slogBogbo
Lbgs gowosdo 4590m0ygbgds 39egdo Bm™Iol dw95do. o Bogmomgds
93300, LabYwgds s ISBN, 8999y 3oaBo360L wows3o.

Event Log d39005 956 3bgbs 37ombgdo sbobagl badodom 3@mglol
39¢¢9md0bgdsls 0y, HMYME 3 3MBLMEOL Mgsg08d0s.

*  B9duob BsdfgMol BHgoenoBsEos

WriteLine gdggdobogol, Gmdgambsg Mg 3099bgdom, 56
53309969005  m30Lgds TextWriter. 3mblmerol ®gz0ddo  GH9gdudo
93GMBoBH WMo  290Mm0BHbgdMm©s  93Msbby.  Sbws 30 BmOIsbHy
23590b5E 9B Mbs 49393bme  TextWriter 3emslb.
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e 53035300 BGo@03MM0 308000mgdEol vbHMbggrrymas:
0530056  bs  FgofIbsL  bhsHozato  gemsbo,  Gdgwros
MBOHMB39wYngl  83¢00353008  Bobxs®moLmb  i3mdsl.  Solution
Explorer-do LibraryReservation-bg domlbol  0s6xggbs  mowszom
300B930m Add -> Class. 3ensbiol babgeros ApplicationInterface.cs, ©mdeol
365890 M990 o300 BmEgdMwos 6.2 coliGobydo.
1 === g0l obyo_6.2 ----- ApplicationInterface.cs ---—-
using System;
using System.Windows.Controls;
using System.Activities;
namespace LibraryReservation
{
public static class ApplicationInterface
{ public static MainWindow _app { get; set; }
public static void AddEvent(String status)
{
if (_app != null)
{
new

ListBoxTextWriter(_app.GetEventListBox()). WriteLine(status);

}

ApplicationInterface 3goobl 543b  bGHoGH03MMo FodmomgdgEro
(Lapp) 930353006 5sbxs®ms®g (MainWindow 3g0sbo). LEs@ozweo
AddEvent() dgoomeo Jdbol ListBoxTextWriter 3gosoliol 9a®gd3cnodls,
HmIgmog  9990amddo  0dbgds  M9ooHdwo s 0dobgdl  dol
WriteLine() 8gomqU.
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293bLbso Reservations.xaml.cs 3500 ©s ©o3585F™Mo 9990

Lobgwbiog®ggodo:

using System.ServiceModel;

using System.ServiceModel.Activities;

using System.ServiceModel. Activities.Description;

using System.ServiceModel.Description;

using System.ServiceModel.Channels;

using System.Activities;

using System.Xml.Ling;

using System.Configuration;

©535853Mmm 3MbLEGHOMJGHMEOOL 898ga0 3Mmo:
ApplicationInterface._app = this;

this  s060@30o0bgdL _app dodo@mngsl  ApplicationInterface
3wosl80. 30650056 00 LEOGHOIMOO 3slos, Tsbdo 0gbgds TbmeErme
90 9aH9d3oeMmo, MMIgebsg 9dbgds  dodstmgs MainWindow
3olBy. 35003 mm 99090 dgomgdo  Reservations.xaml.cs
335000 d0.

public ListBox GetEventListBox()

{ return this.IstEvents;
}
private void AddEvent(string szText)
{ IstEvents.Items.Add(szText);
}

GetEventListBox() 9gom@o  s3Mbgdol 356  80dmomgdgewl
ListBox—0ob 535J&0v6ho 30bEHMMeobomgzol, Hmdgandsg 1bos sbsbmb gb
dmgegbgdo. 8  dgoomElL  094gbgdl ApplicationInterface  3emsbo.
AddEvent() 9gomm©l 094gbgdl s3e03s30s 85806, Gm@Es dsb bFoMgds

0m39b0l sds@gds.
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o ListBoxTextWriter—ob Ggogrobsos [ Implementing ListBoxTextWriter]

©53505¢Mmm  30mdAL  Jobo  ListBoxTextWriter.cs, ©Hmdqols
95¢00B30s 6.3 WolE0bados ImEgdmero.
/- @obBobyo_6.3 ------ ListBoxTextWriter.cs -------
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.lO;
using System.Windows.Controls;

namespace LibraryReservation
{
public class ListBoxTextWriter : TextWriter
{
const string textClosed = "This TextWriter must be opened before use";
private Encoding _encoding;
private bool _isOpen = false;
private ListBox _listBox;

public ListBoxTextWriter()

{
/I Get the static list box

_listBox = Applicationinterface._app.GetEventListBox();
if (_listBox !'=null)

_isOpen = true;
}
public ListBoxTextWriter(ListBox listBox)
{
this._listBox = listBox;
this._isOpen = true;
¥

public override Encoding Encoding

166



JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

{
get
{
if (_encoding == null)
{
_encoding = new UnicodeEncoding(false, false);
}
return _encoding;
}

}

public override void Close()
{

this.Dispose(true);

}
protected override void Dispose(bool disposing)

{

this._isOpen = false;

base.Dispose(disposing);

}
public override void Write(char value)

{

if (1this._isOpen)
throw new ApplicationException(textClosed) ; ;

this._listBox.Dispatcher.Beginlnvoke
(new Action(() =>

this._listBox.Items.Add(value.ToString())));
}
public override void Write(string value)
{

if (Ithis._isOpen)

throw new ApplicationException(textClosed) ; ;

if (value = null)

167



JB96o s6JodgdGHMmIdo doBBglsolsmyol

this._listBox.Dispatcher.Beginlnvoke
(new Action(() => this._listBox.Items.Add(value)));

}

public override void Write(char[] buffer, int index, int count)

{
String toAdd = """,

if (this._isOpen)
throw new ApplicationException(textClosed) ; ;

if (buffer == null || index < 0 || count < 0)

throw new ArgumentOutOfRangeException("buffer™);
if ((buffer.Length - index) < count)

throw new ArgumentException("The buffer is too small™);
for (inti =0; i <count; i++)

toAdd += buffer[i];
this._listBox.Dispatcher.Begininvoke

(new Action(() => this._listBox.Items.Add(toAdd)));

ListBoxTextWriter 3¢goobo  360L  dogdwwo  s0LEHMSJGIo
TextWriter 3¢sboob s  BOHMb3garygmuls Write() 8gomeobl
2396bmO 309w gdsL, HMAgerog 595@ gL bEGHMoJmbl ListBox-8o (o) 0396
ALMO0  gobsbmOogwmo  Write() 9dgoom@ol Lsdo  2505E300m3s,
0dobmzgol HmI ogmlb dogdmeo, Mmam®a char sb string o6 char []
9sb030.)

s®LbYdMo  JMBLEHOMIHMOHO  0ggbgdlb  ApplicationInterface
LEHOGH03ME 3eoll MainWindow-ob IstEvents 3mb@®merols dobowmgdsco.
030 51939 YBOHMB3gwYngl  JMBLEHOMIEHMOL, Gmdgedog ListBox
dgodgds g, gl 3MBLEGOYIBHMOO  godmoygbgds
ApplicationInterface 3¢»sbol AddEvent () dgoomoom.

ListBox-ob Add() OJgomo bmdEogwEgds  53¢0035300L
39O gdoL bozoob (thread) d90qy93. 030 939MgdL 5dsL Dispatcher-
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ol Beginlnvoke() 9gomol  gsdmygbgdom, GMIgwoE SLmEOMEGdS
IstEvents 9sGm30L gagdgb@omob. gl bsdwmowgdsl sdarggl dgoml
0899850b bbgasbbgo 5300900006 453mdsbgdols Mmmbsg.

0dob godm, ®md ListBoxTextWriter 3ewsbo Mol domgdwyero
TextWriter-sb, 890dergds dobo domomgds Gmyméi TextWriter
®30L9d0Ls  BgdoldogMo WriteLine gdggdobmgol. s LEsGozm®o
ApplicationInterface 3obol go0m, ListBoxTextWriter 3eosbl dgwgdqnoo
§30mds IstEvents 9emgdgb@bg 93¢0035300L 2509sbsi 30.

sl MM, sMLYGdMBL Lodo qbs  IstEvents doMmngzol gergdgb@do
39JbGHOL LBsBHIOMS®:

V' 0300353000 80360006, 308m0yggbgds com3swv@o AddEvent ()
0900 MQ0;

V' 030353008 2dMgsb,  godmoygbgds  ApplicationInterface
3wsbolb AddEvent () 9g0omo;

v' WriteLine 489900036, Bogmomgds TextWriter mgzobgds
ListBoxTextWriter-%g.

o workflow-3Gm3gligdol Hgsemobszos

6.4 BoboBby 65P3969005 Bmaso wma03s s FgEYmdobgdoms
Bogoo. 00 ULdgdob 9wgdgbdgdo Bmy30s69000 0dbgds  sblboro,
50X 30 39Bbo 0gdbgds doMomoo 3mbizgnE0gdo.

9b 9306900 2oblbgoggds 3MMEgLYdOLYYL, MHMIwgdos fobs
5300 29630bogm. 9L53hbg30 2oblbgzsgqds dymBsmgmdl 08580, HmI
56 5MBYOMBL Mv30mt0 Receive §99@gds. Job 33036050 53035305
0000qdL  gdogocw  d9BYmodobgdgdl, 8909y 30  3950m0dabgdl  (sb
305039bL) LsdMdom 3BrmgLL.
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. . Client . Server
Client Application : Workllow : Server Application : Workflow
: : :
\ binRequest_Click H_Jr : :
| | |
| | CreateRequest || |
! | Send :—+ |
| | WriteLine L |
| WaiForespons] [Library.RequestBook |
: | | Appint.RequestBook :
I I' | RequestBook
: : : v
: : : WriteLine
I I 4,—'- [nvokeMethod
| | |
i i A NewRequest i WaitForResponse
| 1 | AddNewRequest |
| | |
I I + I
| ' Reserve or Cancel -
! ! | ResumeBookmark +
| | | | WaitForResponse
; ; ! | CreateResponse
| | ! | WriteLine
' ' L1 Send
1] l l l
[Library,RespondToRequest | 1 I I
| | |
Applnt.RespondToRequest : : :
RespondToRequest ! ! !
ResumeBookmark
il T WaitForResponse : :
: WriteLine : :
| | |
65b.6.4
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> 89¢3ymdobgdsms Bowmgds (Listening for Messages)

6.4 b5boBBY LYM3YHWMWO 53035300 0MGOL FgBHYmdobydsly s
Fobmob 5393900900 gagdgb@o  OsaMadgbg 9MOL W gdgOo
ILibrary . RequestBook. oMo 530bs, 300g6GHol  93¢r035305 00gdl
39HYmdobgdsl o 9egd9bEo s©0bodberos ILibrary.RespondToRequest-
om. gbvy  dgomEgdo  LgMzobo  3mbGHModEol,  GMIWgdO3
6950Dg00 0gm Fobs msgdo.

2303bbbo  Reservation.cs  3soo, ®mIgwdos  o0mPbogds
069 x390L0b 9900980 4obLBOZMYd.:

[ServiceContract]
public interface ILibraryReservation
{
[OperationContract]
void RequestBook(ReservationRequest request);
[OperationContract]

void RespondToRequest(ReservationResponse response);

LoFotMms 930609 3300owgdol bo@otmgds. OperationContract -b
Mbs ©sgds@mU (IsOneWay = true). Jggdmo 6583969000 gb:

[ServiceContract]

public interface ILibraryReservation

{

[OperationContract(IsOneWay = true)]

void RequestBook(ReservationRequest request);

[OperationContract(IsOneWay = true)]

void RespondToRequest(ReservationResponse response);
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F9BHYmdobgds  0gbHegbgds dmds 3MMEgbmsb gPms, BoyMsd
3oLvbo doogds ServiceHost-00 5300353000 dogboom. sbsg, O™ gl s6ss
3dbogmMmo memIBH030 LorydsMmO. SMLYdMBL FgBymdobgdgdo mMogzy
30050 adom.  Moysb  goaBogbol s  Fogdol  Ladmrmem
P90GH0wgdo Lbgo@obbgss, WCFE 5358 930dLoMgdl HMAMGOE (3539
960I0FoMHNYgd0sbo 9@ gmdobgdgdo.

o i96H30L0L 3MBEHMJGHOL BgsgoBsEos

LgH30LoL 3MBEHMIIEO 2oBLIBOZMIgL Tbmem bgwdolsfizma
0900MEdL, 030 56O MBOWDb39wymxal oo MgowobsEost. Hobs msgdo
Loddom 3OMEgLo YOOMb3gYMaEs MYoE0DBsEosL.

B3960 36:m9dBHobm30L 930w gdgE0s 58 Ls30mbOol gowsfy3g®e.
sdo®mds3, Solution Explorer-do LibraryReservation-bg  9stx39bo
©ows3om 300Rg300 Add Class. 90399m0mgdo  3wsbol  Lobgel
ClientService.cs. 30bo 3nEOL MHJoobBszos bshg969800 6.4 oliBHobydo.
/] - @ob$obyo 6.4 -——- ClientService.cs ~-—----==-------
using System;
using System.ServiceModel;
namespace LibraryReservation

{

public class ClientService : ILibraryReservation

{

public void RequestBook(ReservationRequest request)

{

ApplicationInterface.RequestBook(request);

}

public void RespondToRequest(ReservationResponse response)

{

ApplicationInterface.RespondToRequest(response);

}
}
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b HJoobBszos 0ygbgdl ApplicationInterface bigoGHogm® Jeosbl,
OHmdgwog 339 89ddboos B39b 8ogm. ymzgmo dgom@o MBI mE
0dsobgdl  ApplicationInterface 3¢sbols Gglosdedol dgomeb. gogblbsm
ApplicationInterface.cs 3000 @5 35353 ™M0» 98090 BgmMEYdO:

public static void RequestBook(ReservationRequest request)

{
if (Lapp !'= null)
_app.RequestBook(request);

}
public static void RespondToRequest(ReservationResponse
response)
{
if (Lapp !'= null)
_app.RespondToRequest(response);
}

9b  9900mEgdo ™s30L FbMH0Zg 0dsbgdls FgLsdsdol dgomegdL
3303530580 BEAOGH0IMNOO  F0BMOMGOWOl  Asdmygbgdom. LoFoMm
096905 50 9gnMgdol MgooHgds Reservation.xaml.cs 150¢do, Mobog
930069800 ©30MbgdOm.

¢ ServiceHost -ob H95¢erobs3os

33035300LmM30L 530w gdgwos  ServiceHost-ols Mgoeoboigos
990535000 993gmdobgdgdol  Bobomgds©  (Fmbolidgbs).  asgbLbsm
Reservation.xaml.cs 5300¢00 @5 5358530 990 ga0 Jabiol {ogMagdo:
private ServiceHost _sh;
090 Mbs IMmsg3Lbgl 3MbLEHMMIEHMMOL fob. sug:
public partial class MainWindow : Window
{ private ServiceHost _sh;
public MainWindow()
{ InitializeComponent();
ApplicationInterface._app = this;

}
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ofjygds ServiceHost 85906, GmEs gsbxs®s BsG3zoMHmwmwos o
obm®gds, OMEs GobxoMs 53mEGHZ0OMWMos. 89oMmEadol  ©sdsEJOS
6583969005 6.5 robEobydo MainWindow 3awsliobmgol Bos@go®mzol s
30m 330000308 dm3zgbsms 33435390 gdol baMgewobsEome.

/l—— @oobEobyo 6.5 ------ The Loaded and Unloaded Event Handlers ===
private void Window_Loaded(object sender, RoutedEventArgs e)
{ /] go0blbsl config gsowwo ©s dogagb Booswol bsbgwo ©s
// 30bo JugEHo dolsdsGmo
Configuration config = ConfigurationManager.OpenExe
Configuration(ConfigurationUserLevel.None);
AppSettingsSection app = (AppSettingsSection)config.
GetSection("appSettings");
string adr = app.Settings["Address"].Value;
!/ B0w05eol bobgaol 4s8m@sbs Bm®mdsbHy
1blBranch.Content = app.Settings["Branch Name"].Value;

// ServiceHost-ol d94dbs
_sh = new ServiceHost(typeof(ClientService));

// 3Ll FgmEowol (Endpoint) sds@gds

string szAddress = "http://localhost:" + adr +
"/ClientService";

System.ServiceModel.Channels.Binding bBinding =
new BasicHttpBinding();

_sh.AddServiceEndpoint(typeof(ILibraryReservation),bBindi
ng, szAddress);

// ServiceHost-ob qoblbs 99@ygmdobgdgdols dobowgdo (1isten)
_sh.0Open();

// ListBoxTextWriter -ol &gL@omgds
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//ListBoxTextWriter lbtw = new
ListBoxTextWriter();
//1btw.Write("glb sG0b BobGo - This is a test™);

private void Window_Unloaded(object sender,
RoutedEventArgs e)

{
// service host-ob s®mggds

_sh.Close();

dmgegbol  ©od3M8s399gewo  Loaded bLbBoL  3mbgoym@siool
o0l @S vmM3LYOL  BoEroswol  Lobgels  1blBranch  -8s®mgol
999963 do, s00GMTs3 BMEDs  SLobogL  WMISWMMO  BOWOIWOL
Lobgeol. 99009y  0gdbgds  ServiceHost  oobodybogto  (passing)
ClientService 3ansbolbs, MmIgEoE sbeobsbl 993Jdgbom GmymeE dobo
95000Bo30s. 99009 030 53b65304MMHO0MYIL sLBLEOWMWOL FaMEowl
ServiceHost-o30lL, 094gbgdls 5 3bmdowo dolsds®mol, doddol o
3MbE®gEobL Ladgryals.

Unloaded 9mggbol  ©0038s3909e0  «93Gsem@©  bwdagl
ServiceHost-U, sbg Mm3 9930 5056 dmbgds 99¢Ymdobgdgdols dowgds.

> 1560869900 (Bookmarks)

L560d6g9d0 0dmg3zs LodvYoEgdsL Tgobghml dwgds 3MHMEgLbo o
39065bmL  FoM396M0 obg, MmI dgdymd dgodwgdmEgl dobo 00539
090@00sb  2obsbargds.  obobo  ©s89dsggdgos  Bmbozgdms
doborgdo d99amBo s0Ebol Jobbom. 53 3MmgdEdo, Togswoms,
OHmEs Immbmgbs 80MadME0s, 53035309l godmodigl  93Msb%by gL
90mbmgbs s germEgds mdbdoMmgdeolash 3sLwbol (30/565) Tg@sbsb.
9990099 3935 3039L0 MIGEYOS 5T 35LIBOL J93EW 0.

175



JB96o s6JodgdGHMmIdo doBBglsolsmyol

1560369900 04db6gds FMIbAsMgdgEms  SBHOOHMdom. 5] B3ggb
393J0600 bmyo J9ggdsl, Mmdgeos 890amddo sdmygbgdso
096905 439w, Loog Lsbodby dmoombmgl. LibraryReservation-%byg
Solution Explorer-do, 9s6x3965 00ows300m ©s3sds@mo WaitForInput.cs
350, HMIEOL 6.6 WoliE0byo dmigdyeos J3gdmom.

/- @obBobyo 6.6 -——--- WaitForInput.cs -----------
using System;
using System.Activities;

namespace LibraryReservation

{
public sealed class WaitForInput<T> :
NativeActivity<T>
{
public WaitForInput() : base()
{
}

public string BookmarkName { get; set; }
public OutArgument<T> Input { get; set; }

protected override void
Execute(NativeActivityContext context)

{

context.CreateBookmark(BookmarkName,
new BookmarkCallback(this.Continue));

void Continue(NativeActivityContext context,
Bookmark bookmark,

object obj)
{
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Input.Set(context, (T)obj);

protected override bool CanInduceldle { get {
return true; } }

}

29635 Egds: sealed class -0l dgbobgd
(http://www.techopedia.com/definition/25637/sealed-class-c):

s 9Mob sEMEo 3wslo C# -8o, GMIgwoE O Fgodwrgds
9000 0gdbl 899330MIMO0m Y439 3ol dogM, dsg®sd dolo
399965 dqLodegdgos.

©0DHo06gOMwo hsbsxgodM®o oMo 3wslol obss, MM ogbsl
900000700, GM3 ol 139E05ODIOMWOs S MBS 930 YIIO
dobo  oxMNHMgds,  09033000M9Md00  Fobmzol  sTsBHIOOMO
36J30Mmbomdol  goo3gds, ToLO  YmRod3g30L  2oalaGHI0MM.
O30 3o b0 45800Ygbgds wmy030L 063553Lwszoobmzob,
HMIgoE 3OHMAGM5359 MBS gdmoygbml ym3zgewa3sMH0 33w0mgdgdoL
2456909.

O30 3o 498Mm0ygqbgds  JoMOMI©s©  MLIFHPHBMIdOL
30Bbom. 3N sl 56 FgmdEr0s BodsHBM Jaslol FmMIoMYds.
Q30 Jsligdol 4s9mdsbgds Madm LMsgs bgds, Moysb olobo

MBOHMB39ymxal gL gdol 390339 ®3@0d0boEosl,
05500MQ©, 30MGOH0 BBJ305-9360 900l 458mdsbgds 3o
3wsLob 390b393580 9930 GO godmdsbgdolbsl.

.NET Framework 3000mmg30ol bmyogmomo Lozzebdm 3woslgdo
FgLbOHMEGdMos  EOEMO  3slgdol  Lobom, JoMOMsEI© oo
239953900M9d0L d9B30L JoBbom.
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ddbdomgdeool gl Jaggds godmoygbgdl NativeActivity bodsbem
3wosbl (CodeActivity-ob b533ws), 0doGmd Gm3 040 odeggl dob
NativeActivityContext -0ob 900oMm30l  Lodw)oEgdsl, OMIgo3
930 g0ge0s Lobodbol dgloddbgws. 0g0 51939 0ygbgdl Fodwrmbols
396056 (3esldo <T> 50bodzbos). gBsgoo  s0MAMIYBEHO  sbobogl
0mbo39090L,  GMIgdoE o939 IMds  3MmEgll, Gmas  ob
23obsbagds.  BodembmMo  39MLbool  EobTsmgdom gl JIggds
d9Lodegdgos  godmygbgder  0gbsl  2obdgmMgdom  dmboggdme
B9d0LI0gM EH03mab.

Execute() 9goom@o  0dobgdl NativeActivityContext-ol
CreateBookmark() 9gomm@Ul, dommomgdl s Lsbodbol Labgawl s
3080000g0gel  1399-250mdsbgdol IgmmEbg, Lobgwoor Continue().
ML 8v9ds 3Mm3gLo  50Ybomos, 85806 gl 93v9-godmdabgdol
09000 OGBS, YIMHILIVGI0S, MM 39-25dmdsbgdol Igmm©o
®309JAL ©gdMmdl dgbodg 39659EHMOL baboom. glss Imboizgdgdo,
§9680myb0wo 53100353000. 030 0bsbgds 99dsg35¢n s6mdgb@To, Mo
bgadobsfzmdos dds 3Gmiglobomgob.

39BHoO™dgd0  (J89©ad9d0), M®@Igdoz 0ygbgdl Lsbodbygdl,
Mbs 0gbsl goo@zo®mwo (override), ®md Canlnduceldle ;mgoligds
306mbadgl true  86003bgermdsl. gl 3o YBOHMbzgwymRl ImPs
36m3LL, M3 2500530091 MEOboL dEYMI>MgMds8o Bsbsd, Lobsd
1560db0m IMbEYds Jobo sEEAbs.

6.2. SendRequest 9«)ds 3MmEglols GgseoBsE30s

b 8935LMmEmom 39985 3OMm3gLJdOL MYoE0BsE0s. Solution
Explorer-ol LibraryReservation-bg 9dstx3gbs ©owszom sgo®Mbomo
Add -> Class. bobgero ReservationWF.cs (65b.6.5). 3m@ol 695¢00bogos
dm399os 6.7 crob@obydo.
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Add New Item - LibraryReservation [i‘ﬂ_hj
Installed Templates Sort by: ‘ Search Installed Templates P|
4 Visual C#

Type: Visual C#
Code Cﬁé Class Visual C# E| ype: i .
Dats = Anempty class definition
General @ Interface Visual C#
Web
Windows Forms —=| Windows Form Visual C2
WPRF
Reporting Lﬁ User Contrel Visual C#
Workflow .
Online Templates @ Component Class Visual C#
7 window e Visual C#
@ Page (WPR) Visual C&
|Fﬂ |lerr Crntrnl ANPFY Vieual C# "
Mame: ReservationWF.cs
e
6sb.6.5
/] -——- @ol®Bobyo_6.7 ---—---—-— ReservationWF.cs ----------—-——-

using System;

using System.Activities;

using System.Activities.Statements;

using System.ServiceModel.Activities;

using System.ServiceModel;

using System.ServiceModel.Channels;

using System.Runtime.Serialization;

using System.Xml.Ling;

using System.IO;

namespace LibraryReservation

{

/1 98 3500 FobLsBO3MgL MmO workflow 3Gm3gLL:

// SendRequest - 5bsgro dmmbmgbols 0bogowobozos o

// ProcessRequest - 899t3535¢00 900bm3bgdol sd8s390s
public sealed class SendRequest : Activity
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{ //898535¢00 5 g98mBd35¢0 5639896 POOL FoBLIBLIMS
public InArgument<string> Title { get; set; }
public InArgument<string> Author { get; set; }
public InArgument<string> ISBN { get; set; }
public InArgument<TextWriter> Writer { get; set;
}
public OutArgument<ReservationResponse> Response{get;set;}
public SendRequest()
{
/1 33@5@9d0L 25bbsbrgMs workflow 3GmEglologol ---
Variable<ReservationRequest> request =

new Variable<ReservationRequest> { Name = "request" };
Variable<string> requestAddress =
new Variable<string> { Name = "RequestAddress" };
Variable<bool> reserved = new Variable<bool>
{ Name = "Reserved" };

// SendRequest workflow-ol gobLabmg®s ---
this.Implementation = () => new Sequence
{
DisplayName "SendRequest"”,
Variables = { request, requestAddress, reserved },
Activities =
{
new CreateRequest
{
Title = new InArgument<string>
(env => Title.Get(env)),
Author = new InArgument<string>
(env => Author.Get(env)),
ISBN = new InArgument<string>
(env => ISBN.Get(env)),
Request = new OutArgument<ReservationRequest>
(env => request.Get(env)),
RequestAddress = new OutArgument<string>
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(env => requestAddress.Get(env))

}J
new Send
{

OperationName = "RequestBook",
ServiceContractName = "ILibraryReservation",
Content = SendContent.Create

(new InArgument<ReservationRequest>(request)),
EndpointAddress = new InArgument<Uri>
(env => new Uri("http://localhost:" +
requestAddress.Get(env) + "/ClientService")),
Endpoint = new Endpoint
{
Binding = new BasicHttpBinding()
})
})
new WritelLine
{

Text = new InArgument<string>
(env => "Request sent; waiting for response"),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))

}s

new WaitForInput<ReservationResponse>

{

BookmarkName = "GetResponse",
Input = new OutArgument<ReservationResponse>

(env => Response.Get(env))

}s

new WritelLine

{

Text = new InArgument<string>
(env => "Response received from
Response.Get(env).Provider.BranchName + " [" +
181
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Response.Get(env).Reserved.ToString() + "]1"),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))

}s
}s

}
// ProcessRequest 30 39bob 35330l sQy0w0----

50 workflow 3Gm3glob mBgEgLo Bsfowo 0gbEw&os fobs msgdo
39Bboo  HgoeoBsgool, s90@MTs3 o 030 IGHIWIMIQ SO
50blibgods. dm3gdmer 0dbgds dbmerm ol, Msdoa goblibgoggdss. Mbs
503b00bmm, GMI ymgger  WriteLine J09g0sl 93l @sds@gdomo
®30Lgds:

TextWriter = new ListBoxTextWriter()

ol dommomgdl 085bg, BMI sbowo Jwosbo ListBoxTextWriter,
Omdgeog  0dbs  HJooBgdMwo, Mbs 0dbsl  Asdmyabgdeo o3
A9JuBHOL  250mboGebo 930M6%By. gl 200mof393L  BHgJuBHOL  SLobgal
IstEvents o030l 9engdgb@do.

bbgs  @oblbgogqds 005805, MHmI  dmdbIs®mgdeol  J0ggds
WaitForInput g98m0ygbgds Receive g83w09d0ol b533eo. 93¢0035300
900093l Ladslbm FgEymdobgdsl dmswm. HmEs Jowgdme 0dbgds
35bv9bo, 05006 53¢035305 90OoEYIPL Lodwgdom 3HMEQLL, MMIgEros
00000b50MgmdL ReservationResponse 3¢oolido.  gmtobomgdos, MmI
dmdbdoMgdeool  Jdggds  3oboloBwazMgds  Gmymeg  WaitForlnput
<ReservationResponse>, 309900mgdL Mo, M 450sLo3gdo Imbsggdgdo
0gbgds ReservationResponse 3ensbobs.
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> ProcessRequest 1533sm 3OHMEILOL HYSODO30s

ProcessRequest  3Mm3glol  3oblobeamgds  dmEgdveros

@obGHobydo. Bogsds@mo gl 3mo ReservationWF.cs 3soendo.

{

——————— wobiBobyo_6.8-----------------
public sealed class ProcessRequest : Activity

6.8

public InArgument<ReservationRequest> request { get; set; }

pu

blic InArgument<TextWriter> Writer { get; set; }

public ProcessRequest()

{

// 58 workflow-ob 33005900 356b>BE3GS ----
Variable<ReservationResponse> response =

new Variable<ReservationResponse> {Name="response"};

Variable<bool> reserved = new Variable<bool> {
Name = "Reserved" };
Variable<string> address = new Variable<string>
{ Name = "Address" };

// ProcessRequest 36m3gLol goblabng®ms ---
this.Implementation = () => new Sequence

{

DisplayName = "ProcessRequest",
Variables = { response, reserved, address },
Activities =

{

new WritelLine

{

Text = new InArgument<string>
(env => "Got request from: " +

request.Get(env).Requester.BranchName),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))
}J
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new InvokeMethod

{
TargetType = typeof(ApplicationInterface),
MethodName = "NewRequest",
Parameters =
{
new InArgument<ReservationRequest>
(env => request.Get(env))
}
3
new WaitForInput<bool>
{
BookmarkName = "GetResponse",
Input = new OutArgument<bool>
(env => reserved.Get(env))
}s
new CreateResponse
{
Request = new InArgument<ReservationRequest>
(env => request.Get(env)),
Reserved = new InArgument<bool>
(env => reserved.Get(env)),
Response = new OutArgument<ReservationResponse>
(env => response.Get(env))
s
new WritelLine
{
Text = new InArgument<string>
(env => "Sending response to: " +
request.Get(env).Requester.BranchName),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))
s
new Send
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{

OperationName = "RespondToRequest”,
ServiceContractName = "ILibraryReservation",
EndpointAddress = new InArgument<Uri>
(env => new Uri("http://localhost:" +
request.Get(env).Requester.Address + "/ClientService")),
Endpoint = new Endpoint

{
Binding = new BasicHttpBinding()

}s

Content = SendContent.Create
(new InArgument<ReservationResponse>(response))

}
}
}s
}

}
9b workflow 3Gm3qLo 4oblbgegwgds fobs msgzdo Mgswobgdmwo

396MLooLAHL. 0dol Fs03M9, OHMI HYgds oyml Receive Jdggdom,
505  Jogde  0dbsl  Fg8sgsero  dmmbmgbs, ReservationRequest
239©3b3gaL LodMdom 3OMEQLL  F90s35¢0 3GMYMTgbEHOL ds9mygbgdoo.
WriteLine Jdg@gds, 6m3gwoi  0mbogiglb  dsk, 3bmdl  dqdsgon
9mmbmgzbal.

InvokeMethod gdggds 35dm3094gbmor dmbsizgdoms gosbivzgdo
83@035305do.  ApplicationInterface  3asbo  dmbgMbgdwyaross
F9LOYgdo 59 Bobbom. 0o MHBOHMB39EYmnl bsdmIsm 3Gmi3gLL,
0ms  29BbmOE0gwEIl  godmdsbgds  s3w03s30sdo.  InvokeMethod
J09gds 0dobgdl ApplicationInterface 3awsbol NewRequest() dgormbl
ReservationRequest 3e0olido 25000b5(3905¢0.

2393blbson  Applicationlnterface.cs gsowo ©s  ©935F5GHM®
dgoomEo,  Omdgwog  MdGowmE  0dobgdl  AddNewRequest()-b
33Q03530500:
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public static void NewRequest(ReservationRequest request)
{
if (_app != null)
_app.AddNewRequest(request);

39000930 9gdBHoMMdss ImdbToMgdeols WaitForInput Jdggds,
H™IgoE 3o8moygbgdmes SendRequest Loddom 3HmEgLdo.

50X 9O 00 JErMEgds Bool-dgbs@sbo domomgds, ogm mv) o6
5%5306vwo alsbgegds (LooerMo). CreateResponse o WriteLine
98990900 0303995, M3 0ym Fobs ms3d0. 5J odmoygbgdmes SendReply
d4090gds, 306506 00 0ym  ©s393d0MgdMo  Lohyol  Receive
0900905 sb.

59 309d3HT0, 30650056 5655 5M530056Mm0 Receive §0ggds, Bzgb
209m3099gbgdo Send Jdggdsl. LogwyMowgdms, Mmd EndpointAddress
3fymdoos JoLsdsMmmOL gsdmygbgdom (3mMEHoL bmdgMo), GmIgwos
29035¢0b{obgdaos Gl eb dmmbmgbsdo.

6.3. 53q0035300L 950D E0s

39000930 dox0 9MOL 53035300l  MHYoWODBOF0S.  SOLYIMBL
dmgegboms M53gb0dg ©sddwdsggdgero (event handlers), Gemdgwmo
M9o0DOE30s  9M(30Mg0G0s,  9xMYM3g  IgMmEado,  OHM™MIWYdOE3
235900dsbgds bgoGozmMo ApplicationInterface 3esboo.
> GbatsFgms 3mds 3GmEgligdols gabgddws®gdoliomgols

330035305 35wyl bs 0q369dgl workflow 3Gmaglbol
930903@0MmqdL,  s8oFHMIsg ol Fgmderos  gbssberml  LHmGo

930993s60. 530L IguM¥)engds Jqlodewgdgeros FoMEGH035 Md0YIGOL
9dbogmboo.
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24oblgboo» Reservations.xaml.cs o000 @5 9953 Jn 3esLoL
$936900 dmdbdscmgdwol ServiceHost-ob Jggdmon:

private IDictionary<Guid, WorkflowApplication> _incomingRequests;

private IDictionary<Guid, WorkflowApplication> _outgoingRequests;

obobo 0ygbgdly Lodwdom 3MMEgLlol  gaBHgd3wrsMol  0YbEo-
$035GHMOL, OMYMOE gdubozmbol  4oLewgdl s WorkflowApplication
®309JAL, OmymOE 86033690mdsL. 30bs0b 53035305 584985390l
mMog3q workflow 3Mm3gll SendRequest o ProcessRequest, sdo@mdsg
LoFotMm 046905 adbozmboll mGo Mmd0gdEo. ©sgsdsGM® 3MbLEHM™]-
A™M30 30000 53 Md0YJBHJOoL 060300 BGdIOLMZOU:

_incomingRequests = new Dictionary<Guid, WorkflowApplication>();

_outgoingRequests = new Dictionary<Guid, WorkflowApplication>();

LsFoMOms 3093 9OMO  J3009 (330gds  ImdbIsMgderol
CreateRequest Jdggdsdo. LosdmBsm  3MHmEgbol  9aHgddestol  ID
23000996909 Mbs  0dbsl  Mmam@3  ReservationRequest  3gnobol
RequestID g9o. 53¢0035305 sl 99800ygbgdl 3Mmaqlol gobsbengdols
OML. 253bLbso» CreateRequest.cs o00 ©s 8933335 M0 59Mdobgds,
Omdgmoi  Jobolb  ReservationRequest  3goobl,  s@r@g@bodowaro
3MBLEHOWIBHMOOL  4odmMLoygbgds, MHMIgwoE ©IdwEmdlL dgbvyody
3565994HML  RequestID -m30L. ©s355¢mm dvdo bGGogmbo 3mob
899093 Gadu@do:

// ReservationRequest 3wosbobo d9dabs o

/1 55Ggobo s6ydgb@gdom dgzbgds

ReservationRequest r = new ReservationRequest

( Title.Get(context),
Author.Get(context),

ISBN.Get(context),
new Branch

{

BranchName = app.Settings["Branch Name"].Value,
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BranchID = new Guid(app.Settings["ID"].Value),
Address = app.Settings["Address"].Value

3

context.WorkflowInstanceId //!I!

)5

> 9m3¢gbsos ©sddndsggdgero (Event Handlers)

aboo  dmmbmgbol  dgloddbgero  dmdbToMmgdgaro  gogLgdl
3309mGob, bsoseykol, ISBN 39cgdl s 550mddgogdl Send Request
©Ooo3L. 98 9m3wgbol  os3ol  MgooHgds  dm3gdeos 6.9
obGobgdo, Reservations.xaml.cs ggsogndo.
/I --- goliobyo 6.9 ----- Click Event -0l G95¢70%98s -----
private void btnRequest_Click(object sender, RoutedEventArgs e)

{ 1/ ®0gd&ol agdogmBols s§ymds 3s61589G®gd0L go@slisggds-—-
Dictionary<string, object> parameters = new Dictionary<string, object>();
parameters.Add("Author", txtAuthor.Text);
parameters.Add("Title", txtTitle. Text);
parameters.Add("ISBN", txtISBN.Text);
parameters.Add("Writer", new ListBoxTextWriter(IstEvents));

WorkflowApplication i = new WorkflowApplication(new
SendRequest(), parameters);
_outgoingRequests.Add(i.Id, i);
i.Run();
}

50 9900MmEoL 3060390 Bsfowo B3gbmzol bobmdos. 0go 0ygbgdls
®d099dGH0oL 9ggdbozmbl 8905350 5699963 gdol glsbabogo, HmIwgdos
MBS 3905939l LM Tom 3MMm3gbl. 9999y 0ogo Jdbol  Workflow-
Application-Ub, ®mIolb 3mbLEOVIBHMOLOE 3999390s 356589EM9dO:

-sdmBse 3GmEglgdol gnobosos
-00093@ob gdozmbo, Gmdgeog dgogegl Ggdsgsm strrwdgbdgdls

188



JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

WorkflowApplication = 9999y  90s®gds  _outgoingRequests
30¢9J30sL. dmMmUL, 9aHga3EsM0 go0dz9ds Run () dgomooom.

693009bo30s:

fobs 360mgd@gddo 396 30ygbgdom WorkflowInvoker 3ensbols
Invoke () 3gonmU, Goms ©sfygdmwoygm WorkflowApplication.

9L doamds 0ffggdlL Loddsm 3MmEgbl LobJOHMbyo;  dwds
36m3gLo gL gds 4dmIdsbgderols Igltegdol bszswdo (caller’s
thread). gl 6086sgL, ™I 53035300 dEIMIOMVY0s 5653, Lsbsd
Loddom 3GM3gL0 96 O35 WMEObol Mgsg0ddo. Boa®sd gl ol s61ss,
653 B395 330605 53 360mgd@do. B3gb 330b@s, HMI LsdMBom 3GMEgLo
o0yl 9306 LogMms®  Jgltrmengdol bs3odo, 8580b Gmss
330353056 9gdos  gosgMageml  Hgoa0Mgds  dmgwgbgdby (o
0905350  I9BYmd0bgdgdvyg). Run() dgomol  godmygbgds  §yz9@UL
LHmO9© 59 59m39bsL.

dmbm3zbgdol Lool B3MMT>BY INMogLYdME0s YOoWs3gdo Reserve
s Cancel, GMm3wgdLsg 094gbgdl 3mdbdsmgdgero 0dol JoLSMOMIGVWS,
0¥y HMIgEo gargdgb@o oym 4odmygbgdwaro.

6.10 obBHObao SOPIOL 90  OWS39d0LM30L  IMZEgbsms
5009995390 gdol  Mgoe0BoEost.  ©o35ds@Mm gl Jgormgdo
Reservations 3ewsbido.

/1 -- goobBobao 6.10 -- Reserve @s Cancel @ogms980l Ggserobsgos ----

/] Reserve o530l 05310330L dmgangbols sddw)dsggdgeno ----
private void Reserve(object sender, RoutedEventArgs e)

{
// instancelD 8ongds Tag 030L900@s6 ----

FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, true);

}
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// Cancel 0530l ©©53¢0330L 3mgwgbol ©sddw)8s39d9eo ---
private void Cancel(object sender, RoutedEventArgs e)

{
// instanceID do@gds Tag 030b9d0©s6 ----

FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, false);

private void ResumeBookmark(Guid id, bool bReserved)

{
WorkflowApplication i = _incomingRequests[id];
try

{

i.ResumeBookmark("GetResponse", bReserved);

}

catch (Exception e)

{
AddEvent (e.Message);

}
}

b 9mggboll 30w ds39dgdo  0IdL  Lodwdsm  3OHMEglol
930993womol  ID-U wows3olb Tag m3z30Lgd0Es6. Tgdgy 0dsbgdgb
ResumeBookmark() 9goml, 0dosfim@gdl true-l o6 false-U, odolLos
dobg30m, 09 HMIJO VO30 0Ym 5dMJ89JdEO.

ResumeBookmark() 8gom@o doopmgdls WorkflowApplication-l
_incomingRequests-3m¢9d300©056 @5 go0modsbgdl  dol  Resume-
Bookmark() 390omU. 350593995 bsbodbol bobgero (bookmark name) o
3600369 mds, HMBgedoi 9a0933oM0o gobsbergogds (resumed).
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6.4. ApplicationInterface 890mqgd0

B396 40b3LabM3Mgom ApplicationInterface 3ersliol Lsdo dgommo.
by Mbs  bBOMbzgwgymm  domo  Bgoobsgos MainWindow
3580. 59 goOMEYBOL HJooHE0s ImEgdvwos 6.11 wobEobydo.

/ -- @oLBobgo 6.11-- ApplicationInterface 3emsliols IgmmEYdOL HYsEObIEOs -
public void RequestBook(ReservationRequest request)
{
/1 0309dBHob gdbogmbol s{gmds 356599GMIOOL goL(3985---
Dictionary<string, object> parameters = new
Dictionary<string, object>();
parameters.Add("request"”, request);
parameters.Add("Writer", new
ListBoxTextWriter(lstEvents));

WorkflowApplication i =new WorkflowApplication(new
ProcessRequest(), parameters);

request.InstanceID = i.Id;
_incomingRequests.Add(i.Id, i);
i.Run();

}

public void RespondToRequest(ReservationResponse response)
{
Guid id = response.RequestID;
WorkflowApplication i = _outgoingRequests[id];
try
{

i.ResumeBookmark("GetResponse", response);

}
catch (Exception e2)

{
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AddEvent(e2.Message);

}
}

public void AddNewRequest(ReservationRequest request)

{

this.requestlList.Dispatcher.BeginInvoke
(new Action(() =>
this.requestList.Items.Add(request)));

RequestBook() dgomo  sbsgrmyom®os  btnRequest_Click()
0900mEoL. 030 359M0dsbgds 8580b, GmEs 9gdsgowo  dgEYymdobgds
dogdmos ServiceHost -sb o Lg®zol 3mbE®mog@ol RequestBook
0900m©0  B0MOMYPOM0s. oL 0390 MmdogdHOL  gdlogmbl  gBmo
369996 BHob dgloboboc, Jdbolb WorkflowApplication-U, sds@gdl dobs
_incomingRequests 300930530, begrm 99909 59mgdggdl bsdwmdom
36m39LL.

RespondToRequest () 990m@o 51939 398000d5bgds ServiceHost-qob
d00gdo 99@3Ymdobgdom. 0o gsdmodsbgds dsdob, MmEs RespondTo-
Request dgoomos domomgdmwo. gl bgds 09590b, Mmas Lbgs
BOWOoswgoo 530360l 396 3sLbl Fgdmbvmer dmombmgbsby. oyo
©90emdl WorkflowApplication-U _outgoingRequests  3m9gJ3000s6
Q5 505ybL Lobodbqls, 93535¢wl ReservationResponse 3¢mslido.

AddNewRequest() 000m0dsbgds ProcessRequest dwds 3Gmagbom,
M35 J000gds sbaeo dg@Ymdobgds. gl begds InvokeMethod Jdgwgdol
©HFMHGOOm. 0g0 MOMIWMP O5T5BHIOL BbBsfgMl List View-3mb@E™m-
ol RequestList-9e9396¢)30. 3065056 ol gs9mdabgdwyen mbs 0gbsl
3mds 30m3gLboL JgbMegda bo3zodo, Dispatcher 3aolio godmoygbgdl
d9LsbOMgds  Add () dgoomeEl main window-ob dglGrwEgdso
Bs3o00m. Reservations.xaml.cs-ob bLOMO GYoE0DsE0s IMEgIME0S
6.12 ¢oolEobydo.

192



JB9e60o s6Jo@gdBHMOIdo doBBglsolsmyol

1/ === @oobBobyo 6.12 --- Reservations.xaml.cs bsdragnemea (Bgsemobsgos-—-
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Windows;
using System.Windows.Controls;
using System.Windows.Data;
using System.Windows.Documents;
using System.Windows.Input;
using System.Windows.Media;
using System.Windows.Media.Imaging;
using System.Windows.Navigation;
using System.Windows.Shapes;
using System.ServiceModel;
using System.ServiceModel. Activities;
using System.ServiceModel. Activities.Description;
using System.ServiceModel. Description;
using System.ServiceModel.Channels;
using System.Activities;
using System.Xml.Ling;
using System.Configuration;
namespace LibraryReservation
{ public partial class MainWindow : Window
{ private ServiceHost _sh;
private IDictionary<Guid, WorkflowApplication> _incomingRequests;
private IDictionary<Guid, WorkflowApplication> _outgoingRequests;
public MainWindow()
{ InitializeComponent();
ApplicationInterface._app = this;
_incomingRequests = new Dictionary<Guid, WorkflowApplication>();
_outgoingRequests = new Dictionary<Guid, WorkflowApplication>();

}
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private void Window_Loaded(object sender, RoutedEventArgs e)
{
// config 8500l goblibs s Gowosgol Labgwolb s
/1 Jugeg@o Bobsds®mol dofjmgds
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app =
(AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["Address"].Value;

/1 o050l Labgwol 3sdm@sbs gmemdsbyg ---
IblBranch.Content = app.Settings["Branch Name"].Value;

/I ServiceHost -0l 994865 ---
_sh = new ServiceHost(typeof(ClientService));

// Endpoint-ol @ods®)gds ---
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding = new
BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(ILibraryReservation),
bBinding, szAddress);
// ServiceHost-ol gobbbs d93ymdobgdgdol Loolsmzgol ---
_sh.Open();
// ListBoxTextWriter-ol ¢qb@o®gds ---
//ListBoxTextWriter Ibtw = new ListBoxTextWriter();
//Ibtw.Write("This is a test");
}

private void Window_Unloaded(object sender, RoutedEventArgs e)

{
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// host-ob LgM30LoL EILELEWWO ---
_sh.Close();
}

private void btnRequest_Click(object sender, RoutedEventArgs e)
{
/1 03099dBHob @gdbogmbol sfymds 3o6589GHMIOOL gosliogdo---
Dictionary<string, object> parameters = new Dictionary<string, object>();
parameters.Add("Author", txtAuthor.Text);
parameters.Add("Title", txtTitle.Text);
parameters.Add("ISBN", txtISBN.Text);
parameters.Add("Writer", new ListBoxTextWriter(IstEvents));

WorkflowApplication i =

new WorkflowApplication(new SendRequest(), parameters);

_outgoingRequests.Add(i.Id, i);
i.Run();
}
/] Reserve 0030l ©©53¢0330L dmgagbols ©s08v98s39d9o ----
private void Reserve(object sender, RoutedEventArgs e)
{
// instanceID 80¢gds Tag c30Lgd0@sb ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, true);
}
/I Cancel pos30L ©93600330L dmgegbols sd8,18530dgwo ----
private void Cancel(object sender, RoutedEventArgs e)

{
// instancelID 80¢gds Tag c30bgd0©sb ----
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FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;

ResumeBookmark(id, false);

private void ResumeBookmark(Guid id, bool bReserved)
{

WorkflowApplication i = _incomingRequests[id];

try

{

i.ResumeBookmark("GetResponse", bReserved);

}

catch (Exception e)

{
AddEvent(e.Message);

}
public void RequestBook(ReservationRequest request)
{
/1 093Gl @gdbogmbol s{gmds 356599EHMmIO0L 3oabsEgda---
Dictionary<string, object> parameters = new Dictionary<string, object>();
parameters.Add("request”, request);

parameters.Add("Writer", new ListBoxTextWriter(IstEvents));

WorkflowApplication i = new WorkflowApplication(new
ProcessRequest(), parameters);

request.InstancelD = i.Id;

_incomingRequests.Add(i.Id, i);

i.Run();
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public void RespondToRequest(ReservationResponse response)
{

Guid id = response.RequestID;

WorkflowApplication i = _outgoingRequests[id];

try

{

i.ResumeBookmark("GetResponse", response);

}

catch (Exception e2)

{
AddEvent(e2.Message);

}

public void AddNewRequest(ReservationRequest request)

{

this.requestList.Dispatcher.BeginInvoke
(new Action(() => this.requestList.Items.Add(request)));

}
public ListBox GetEventListBox()

{

return this.lstEvents;

}

private void AddEvent(string szText)

{

IstEvents.Items.Add(szText);
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6.5. 53@0035300l 539853905

GgmO3 fobs 0o30lL 9gdmbgg3s90, 5Jo3 LoFoMms 5303300l
500096039 Lol (3m30mb) gHMIE 2533905, POMMIMEO 0530L0
3bx304MMo300L Bsowrol 39MHLOOMm. 3006 LoFomms F6 3amsgodol
50mgdggds Solution-ol s©LOY65 s 3MIZ0EsEHMMOL 960336900l
50dmbsxbzMmgms. 993Jdbs0 sboeo Jggnmeegmo LibraryReservation-
BnEEgHhdo, HMIgeog 0dsbgdl Bowoswgdl. 9909y ©353M30MHMm
BOWOIWOL BnEEIMHIO B50¢gd0, HMIgdoE 6.6 bobabBygs b5Bg969d0.

650.6.6
2o3bbboo  LibraryReservation.exe.config gsoo  (g3oosol

J398M@©g»H30) s d935LHmOm M 90gabsoMa:
<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<appSettings>
<add key="Branch Name" value="Southwest Regional"/>
<add key="1D" value="{CA62F4ED-FACF-4835-8468-
16CAAC298F4C}"/>
<add key="Address" value="8730"/>
<add key="Request Address" value="8000"/>
</appSettings>
</configuration>
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d96003bs: v 89090 dgzmdomss domgdreo, by 3Eomm
33035300l 3593905 50T0BOLEHMIGHMMOL MR Ydgd0m (0b. fobs ™s30).

BOWOoswol  BMEEy™do LibraryReservation.exe gooo  mOx96
©933003M0. 53035305 Sbg dm0oygm@Mgds (6H.6.7).

=10 x|
Southwest Regional
Request List |
Author: |
Title: |
ISBEN 1|
Event Log Send Request

6sb.6.7

Visual Studio-8o F5-000 25305000000 53@035:305. 965¢rma0m®o
RBobxsMs 9bs dogzowmm, MmEMbE Lsmsndom - 396@®swmeo
003WoMmMY3s. BoBXMIOO  2obgz539¢393Mmm, bgzol  olomIxmdILg-
dS.

JOMN-9OH® 9303530580 093039bM 93@MM0, LEMIMEmO s ISBN
5 9350mJIgM 030 ,dMmMbMZboL goaBogbs®. dmmbmgbs mbs
299mBbgl dgmeg BB OOl dmmbmgbgdol Losdo. ssFomgod Reserve
003l dgmeMg 95303530530, 35dmbbgds dgBymdobgds 3oMzgwo
Robx oL Img3wgbgdol FMbserdo, Mma 3sbmbo Jowgdmwos.

3obxM9dL Mbs 3Jmbogl 6.8 s 6.9 bobsbgdol Lobg.
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=1o] x|
Southwest Regional

Reguest List |

AULhOT: | Limgmesdy g ymeros @
Title: | fugemmmo sminaodenmobo bobBbobsazol

ISBN'-l 978-9941-0-2050-7 Send Request |
Event Log

Request sent; waiting for response

Response received from Central Library {True}

65b.6.8. 300bm3gbols 358B5365 Bo0sE0 B0dEOMI9300056

0 resrrarons )
Central Library
List
Southwest Regional  Lefgeemsds 3. 3eeres @ 978-9941-0-2050-7 |_Resenve | cancel |

Jigerafio sdad oo dobbgbobimgol

Author:|
Title:|
Event Log ISEN Send Request

Got request from Southwest Regional
Sending response to Southwest Regional

65b.6.9. Imbmgbols ©sd8sggds 396GHME® doderomong3zsdo

3390M M58 b0dg dmmbm3zboli goa®ogbs mMozg BIbXM0WI6.
sbgg9 99359mfidmor Cancel O30 s ©IZMHIMBEOYM, MM Lodsbrybm
39Hymdobgds dmgagboms gw®bsrdo (Bgmeg 53@03s3oolm3zol) ool
[false].
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0530 7. Web-lighgolgdo

Workflow (30%bgl-) 36Gm3qlgdo 89odwgds gobomoglbogl 390-
LbgMgzoLdo, Mmdgeog  MHOWBIYYMBL  0EIIE  LETMoEIgdL
Lodmdom 3OHMEgLoL Fosfy39BHOWdOL FobofmEgdWsE Mo-bsdwmdom
36mEgbol  36096GHIBOLIMZ0L, OMAMOOES 39O-5303530900. 390-
LyMH30L0 0L IMbMZLLL, SMMEgdl Job LomsbsM FoEsdMTsggdal
@5 SVONMBIOL 35bbL. gb, ¥MBIIMOZ05, LMW gds Receive s Send
989909000, HMIwgdoa B39b Hobs 0539080 gobgobowgom. 3065056 gl
334BoMM™Mdgd0 0bGYMoMgdwos Windows Communication Foundation
(WCF) ¢9dbmemyosdo, Bggbh 8993300e0s sgowmos@ d93Jdbsor WCF
Lg®3z0Lgdo [20,21,25].

7.1. Workflow-ol bgégolbol 39Jdbs

5350998dsgmo Visual Studio 2015 o d93ddbson sbowo 36Hmgd@o
WCF Workflow Service Application template godmyggbgdm. 9930¢sbmom
36

09JGob bobgeo BookInventory s Solution-ob Lobgaro WebServices.

New Project

GWRWFwph
WebServiced v

6ob.7.1. WCF Workflow Service s3gmogsgool dggdbs
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3904d6gds  Loobogoseobosgom  workflow Sequence dewrm3o,
Mmdgog dgo3egL Receive s SendReply 409wgdgdl, Gmameg 7.2
BobsBbgs bsBgqbgd0.

Expand All Collapse All RNl W2T1000

=] 2 (2] B E

A Solution "WebServices' (1 project]
4 | Bookinventory

7] Sequential Service

# 1 ReceiveRequest » [=d| Properties
«a] References
OperationMarne  GetData [y App_Data
Content View message., 3 Servicel xamlx
i Web.config

i SendResponse

Request ReceiveRequesi
Content  View message..

l—';'_i]SnIuti... W Team... BB Class.

69b.7.2. Lsfigolio 30Bbgl3GHmEgliol 1sbsddg3Mmds

053056 LoFotms 3 Jdggdgdol 3mbgoamdogos Lgdzobol
3MbAMJBHOL 29bLsBOZMOL JoBbom, MHMIgEbsz olobo @ss3dsymago-
@9dL. 9990099 ©935d5@H M0 5353900l LodMTom 3MIM(39LO, HMIYEO3
296bmM 3090 ©gds Receive s SendReply 48900909gdl dmGob.

350cmbo dg4dbols Lofyol doBbgLIOM(3gLL Bsowrdo Lsbgerom
Servicel.xamlx. 993335¢m0o  Solution Explorer-do gl Lsbgero
BookInventory.xamlx -oo. ,,b96G30b0, Gaderob 8940655 g30bs, 39860l
J0000009829¢v g bl @5 s86+9698L 356 Y3900 sberol g mBstgmdsb,
8900 808002935 9329003600
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7.2. gH30LoL 3mbEMagEob sblsbmzMs

Solution Explorer-do, dstx39bs ©owiszom  BookInventory
30mgddbg  sgoMbPomo: Add->Class bobgeoom BookInfo.cs, HmIeol

39Jb@o dm3g0wos 7.1 erob@obydo.
/- @obGHobyo 7.1 --- BookInfo.cs ---
using System;
using System.Collections.Generic;
using System.Runtime.Serialization;
using System.ServiceModel;
namespace BookInventory
{
// 1gg6H30LoL 3MBbEHMEOL 4oblsBwaMs: IbookInventory,
// ©mIgeos 8goasgl gMo LookupBook () dgomob----
[ServiceContract]
public interface IBookInventory
{
[OperationContract]
BookInfolList LookupBook(BookSearch request);
}
// BookSearch dmmbmgbol dg@ygmdobgdol gsblobrmg®s ---
[MessageContract(IsWrapped = false)]
public class BookSearch
{
private String _ISBN;
private String _Title;
private String _Author;
public BookSearch() { }
public BookSearch(String title, String author, String isbn)
{
_Title = title;
_Author = author;
_ISBN = isbn; }
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}

#tregion Public Properties
[MessageBodyMember]
public String Title
{
get { return _Title; }
set { _Title = value; }

}
[MessageBodyMember]
public String Author
{
get { return _Author; }
set { _Author = value; }
}
[MessageBodyMember]
public String ISBN
{
get { return _ISBN; }
set { _ISBN = value; }
}

#tendregion Public Properties

// BookInfo 3olol oblbsbmges ---
[MessageContract(IsWrapped = false)]
public class BookInfo

{

private Guid _InventoryID;
private String _ISBN;
private String _Title;
private String _Author;
private String _Status;
public BookInfo()

{ }
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public BookInfo(String title, String author, String isbn, String status)
{
_Title = title;
_Author = author;
_ISBN = isbn;
_Status = status;
_InventoryID = Guid.NewGuid();
}
#tregion Public Properties
[MessageBodyMember]
public Guid InventoryID
{
get { return _InventoryID; }
set { _InventoryID = value; }
}
[MessageBodyMember]
public String Title
{
get { return _Title; }
set { _Title = value; }
}
[MessageBodyMember]
public String Author
{
get { return _Author; }
set { _Author = value; }
¥
[MessageBodyMember]
public String ISBN
{
get { return _ISBN; }
set { _ISBN = value; }
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[MessageBodyMember]
public String status
{
get { return _Status; }
set { _Status = value; }
}

#endregion Public Properties
}
/7 1335bmbe FgEgmdobgdol goblsbmg®s BookInfolist,
// BookInfo 3osbol Los
[MessageContract(IsWrapped = false)]
public class BookInfolist

{
private List<BookInfo> _BookList;
public BookInfolList()
{
_BookList = new List<BookInfo>();
¥
[MessageBodyMember ]
public List<BookInfo> BooklList
{
get { return _BookList; }
}
}

LgM30LoL  3MbEOsJBHo IbookInventory 8gogogh gOMO©IO®
9900mb LookupBook(). 0go 9mbs39990L 2500553906 BookSearch 3¢masll,
HMIgbsg 9g3b Loboslbgs m30L909d0, LogoMm foabols dmlsdgdbs,
059500M5Q, 53BHMML 5 IBELYGOSL. Ol 50MHMBIOL ©9356 BookInfoList
3wosll, HmIgerog goiegL BookInfo 3¢0sligdol 3mengdaosl.

F6 50mddgogdom s09ds Solution.

*) MessageContract 5@G®0d9EHo domomgdl, Mmd gb 3wsbo
Boone 0odbgds  SOAP doMmsmdo. SOAP-ob  godmyggbgdol ®ml
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d99md0bgdgdo os03g0s XML-ob dlgsglo Bm®mds@GHocmgdso gboom.
9B MBOHY6390YmaL 36009bEHIOLS s LYMZIOL MOl sMswo baGolbols
MON0IONJIJOIO0L  SWoGHBMOIsL.  SOAP 560l bGobos®@wwo
360 GHMIME0, HMIWolb FbsMmoFgss gl WCF-U.

5MLYIMBL 5aM9gm39 MessageBodyMember s&H@Modw@o dol ymgge
public-»30Lg0s%g. gl 930w gdgos WCF-3dM0Lomgol Goms LHimMms
©oxMMIsEgLb SOAP 99EHymdobgds.

WCF-0b  3m@wm  {gm@omol  gobboBrg®obsmgol  s®bgdmdls
0683mM3s300L Lsdo 3mOE0s, MHMIwgdog Jomomgder bws odbsb:
dogmmgds (binding), doLsds®0 s 3MbEHMdEo.

d0gmrmgds 30momgdL 00 3MMEMIMEU, MMIgEoa godmoygbgds
(359, HTTP, TCP 56 Ubg.).

dobsdsmmo  dormomgdl mvy bs bs 303m3zmm  dmEr™
Dad@omo,  ©@s  BoLsdsGoOl  BHodlb,  OMIoL  godmygbgds
5330009005 J0gMmgdoby.  oswoms, HTTP-00gmmgdolsl
mbs dogomomml URL, bmerm TCP-m30l dobsds®mo 0gbgds bigggdol
Lobgero 56 IP-dobodsmomo.

3M6EM5gdBHo 4o60LsBL3Mgds ServiceContract—om, MmIGE0E sGOL
06@9MHx390L0. 030 FBLBOZME3L FgmMEGBL, HMIWYd03 Jofj3EMmToos
dmem fod@Gowdo.

50335650, B39b  2963LsBMZMgm  T9EYmd0bgdgd0, ®MIgdo;
39503995 BYMZ30L—-8g0MEIOOL J0ge 356599xEHMJdOL Loboo.

7.3. Receive s SendReply 3mbgogmtotgds

293bLbsm BookInventory.xamlx gsoo s s30MBomo Jdgpgds
ReceiveRequest (6ob.7.3).
®30L90sm0 Bobxs®ado ServiceContract 030Lgdsl oJ3l default-
060036gcwmds  {http://tempuri.org/}Service.  99333semom  Iservice
LbE®ogdmbo IbookInventory-om. 9930¢sbmo OperationName Hmame (3
LookupBook.
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g Sequential Service

+1 ReceiveRequest

OperationName  GetData

Content  View message...

i SendResponse

Request ReceiveRequest

fior Ttele =
View message...

Content

| —

ll‘f‘;‘ NI I Team Explorer B8 Class View

Properties

-1 Correlations

) Solution 'WehServices' (1 project)

4 % BookInventory

> [=d Properties
[ References
[ App_Data
#] BookInfo.cs
- Booklnventory.xamb
5 Web.config

i

System.ServiceMaodel Activities.Receive

65b.7.3. Lofgobio Bamsmgmds

CorrelationInitializers  (Collection) [I]
B Misc

Content (Content) [I]

DisplayMame ReceiveRequest

OperationName GetData

SewiceContractName@

More Properties

Action

CanCreatelnstance

KnownTypes (Collection) E]

ProtectionLevel (null)

CorrelatesOn [Collection)

CorrelatesWith Correlation handle

L

SerializerOption DataContractSerializer
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0936056%g WorkflowService ©@o%bs0bg®do, Jggos  dotbgbo
3obgdo ©s33wo3mo Variables 0ows30. 459mBbgds dodembo m®o
(33500l dgloddbgemsco (6sb.7.4).

23900b53v)doggdgeo  33woso (handle variable) @s59moygbgds
3oLbol 3MEMHIW300Lm30L 08 gaBHga3ErsM™Mb, HMIgEds3 oo Bogbs

dmombmgbo.
Lg Sequenlerice 3 Solution ‘WebServces (1 project)
i 3 BookInventory
| Properties
i References
+1 ReceiveRequest \ 2 Ao Deta
. ) Bookinfo.cs
OperationName - LookupBook '»' QY —,
Content  View message.. 3 Webconfiy
\.\ '33 Solution Explorer f.?ﬂ Team Explorer B8 Class View
» SendResponse \%. Propetis

\ | System.SeniceModel Activtes Receive

Request RecenveRequest Dilghame RecieReques

Content  View message.. Operationame V LockupBoak

SeniceContractame |/ hitpy/ftempur.org/flbooklnventory

Mare Properties

65b.7.4. sdmermm 3 MIsMgmds

209



JB96o s6JodgdGHMmIdo doBBglsolsmyol

dmboggdms  (33w00  0ddbgds  aoolsggdo  Bmbogdgdol
(06gmMs300l) JoBbom. 2535bMBMIZM™M (33EWsEdOL oMy (data)
393996500 mGH0 sbsEro (330l Labgero.

30M39olm3zol  s306homo Lsbgao Name search s Godo -
Browse for Typs. sbog ©0semym6 i3sbxsMsdo BookInventory 6530900
2393935MmMm3m0o BookSearch-om (6sb.7.5).

Browse and Select a .Net Type i Ed

Type Name: | BookInventory.BookSearch

[Z1 =Current project>
=l BookInventory [1.0.0.0]
[=] BookInventory
BookInfo
BookInfolist
[BookInventory
[=I =Referenced assemblies=
¥ Microsoft.CSharp [4.0.0.0]
# mscorlib [4.0.0.0]
[* System [4.0.0.0]
[* System.Activities [4.0.0.0]
[+ System.Core [4.0.0.0]
[+ System.Data [4.0.0.0]
[# System.Runtime.Serialization [4.0.0.0]
[# System.ServiceModel [4.0.0.0]
# System.ServiceModel.Activities [4.0.0.0]
# sSystem.ServiceModel.Channels [4.0.0.0]
[# System.Web [4.0.0.0]
¥ System.Web.ApplicationServices [4.0.0.0]
[# sSystem.Web.DynamicData [4.0.0.0]
[*] system.wWeb.Entity [4.0.0.0]
[+ System.Xaml [4.0.0.0]
¥ System.xXml [4.0.0.0]
[ System.xXml.Ling [4.0.0.0]

ok | cancel

65b.7.5
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09069 33wsoLsmM30L 89303 sbmo Name: result. ¢o3do dgocbg3zs
Browse-qob, BookInfoList 3ewsboom. d00wgds 7.6 bobsbbg dm3gdwmero
d90mbggge.

WorkflowService Expand All Collapse All
11l Sequential Service
* 1 ReceiveRequest
OperationName LookupBook

Content View message.

3 SendResponse

Request ReceveRequest
Content  View messoge..

|
Name Variable type Scope Default

65b.7.6-5. (3350900

Name varabe type Scope Defak
IC':Ea.te Variahls
Varables

65b.7.6-d. (3300000 9bolsBLaMs LsdrMdsm 3GMmEglologols
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04935 36OHM39U900L EOHI0bgMTo ,ReceiveRequest” (dmmbmgbgdols
doegdol) Jdggdsl 5J3l view message (dg9@gmdobgdol bobzol) wobzo
F0bssmLOL M30L7dOLIMZOL. oo 58MmJdgEgdom 0bLHEYDdS OsWMYGO
Gobx oM 899535¢0 99Eymdobgdol obsygbo (dgodangds slgzg Lsd-
T90GH00560 ows30L A98myabgdsis, 030L9d0L 239MmEOm). gloligery-
@O 2560L5BO3MIds MmO bgdboom: Fg@Ymd0bgdom 96 3s65d9EMIOOL
JODMOOMIOm.

50 0300, dmy30569800m B396 9obgoboogm Tgmg bgdblsg.
by ©9393300©Gm, MHMT M5EO0MINEHMBOL 4osdMm3zgwo dgdym-
006930Lm30L LHMOsss SORgmwO.

Message data ®30Lgd0obsm30L 99303 96mom search. ol JommomgdU,
™0 d99mBs35¢00 IgBymdobgds mbws 0bsbgdmals search 3gersdo.
Message 3o3obmgol 3oMBgzm BookInventory.BookSearch. oosermamo
Bobx 9GS ImE3g8wwos 7.7 bobsbby.

Content Defimithon _'Uil

Message data search

Message type |Bmk1nwentur‘,-.ﬂnﬂk£eamh LI
Ok I Cancel |

65b.7.7. 8g0535¢m0 Egedobgdols goblisbmgcs

®30L90900L  Bobxo®s bs odmoynMmHgdmEIl 7.8 bsbsHby
BoB396900 Loboon.
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Systom_ServiceModel aActivities Receive

—E }L Search: Clear
= correlations
Correlateson (Collection) ]
Correlateswith Coredation handis J
Correlationinibializers [Collection) J
= Misc
Content (Content) J
DisplayMame RecsiveRequest
OperationiName LookupBook
SenviceContractMame +http:/ tempuri.ongd 1 BookInventcny
Maore Properties [a]
Action
CanCreatelnstance ]
KnownTypes (Collection) J
ProtectionLevel il
SenalzerOption CataContractSenalizer

65b.7.8. Receive Jdgoogdol 030l90sms Bsbxs®s

300B930 Jdggdsl ,SendResponse® o 0350mJdggdm  view
message obgl. 33wo3 99358mfdmm, ™A s@Bgos d93HYmdobydols
239590 m39w0. Message data m30bgdolmzol 89303 sbmm result, bogrm
Message type 030L900Lm30lL 3060Hhg300 BookInfoList 3amobl.

7.4. PerformLookup 5g&ommdols 99Jdbs

59 3MmgdEobomgzol 893Jdboo ImabIsMgdeol Jdggdsl (sgd@ov)-
HmdSL)  “Lookup“-ob  (dgdb6ol)  FqLolievm@gdms®.  BoJGHMOM035,
050030 046905 boliEo-30000q0Mwo  dmbs3gdgdol sdMbgds.
956 LoGW30500 056, SEdsm, by oMMl Bmbsizgdoms
05B0oLod0 mMbmzbs LsFoMm dmbsgdgdol Jobswgds.
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Solution Explorer-do Booklnventory 36Mmgddbg dstrx39bs
©ows300m 300693 Add -> New Item s @oseomado Workflow
390930M00bmgzgol 30MBgzc Code Activity-b. Name-8oi 8993056,
PerformLookup.cs bobgeol (655.7.9).

Add New Item - BookInventory 2| x|

Installed Templates Sort by: IDefault j | Search Installed Templates O |
=l Visual C# i
o - Type: Visual C#
Code ":—;@l Code Activity -/ Visual C# ype: Vsua
Data - An activity with execution
ic written in code
General |<I_‘-§:I Activity Visual C# log
Web N
Windows Forms \9; WCF Workflow Service Visual C#
WPF —
Reporting 1:|| Activity Designer Visual C#
Siverlight
Workflow 1/
Oniine Templates
Name: | PeformLookup.cs

Add I Cancel

65b.7.9. 8edbdsGgdamols Jagegdol 8gddbs

39303 96mm PerformLookup gdggdol Ggoeobsgoobomgol 7.2

@obGobydo dmEgdmwo 3mo.
/1 @obBobyo_7.2 —-- PerformLookup -------
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Activities;
namespace BookInventory
{

// 8m3b3s6e9d¢ol Jdggds Jabol BookInfolist 3gosbls,

// ©m3gwoi 5ol BookInfo 3wsbol 3magdsos. 00 0ygbgdl
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// (BookSearch 3esbol) 89dagse 3o6599GGgolL
/7 Bgbodadolo gergdgb@gdol dmbsdgdbsco (" lookup™).
// BookInfolist 3aslio d6¥bgds 4o8mBsgoen 3o0sdg@®mdo
public sealed class PerformLookup : CodeActivity
{
public InArgument<BookSearch> Search { get; set; }
public OutArgument<BookInfolList> BookList {get; set;}

protected override void Execute(CodeActivityContext context)

{ string author = Search.Get(context).Author;
string title = Search.Get(context).Title;
string isbn = Search.Get(context).ISBN;
BookInfolList 1 = new BookInfolList();

1.BookList. Add(new BooklInfo(title, author, isbn, "Available"));
1.BookList. Add(new BookInfo(title, author, isbn, "CheckedOut"));
L.BookList. Add(new BookInfo(title, author, isbn, "Missing"));
1.BookList. Add(new BooklInfo(title, author, isbn, "Available"));
BookList.Set(context, 1);

F6-000 g9635bmMm30germm  53¢0035300L  50@agbs.  gogblbsom
BookInventory.xamlx 9300¢0. oLom35¢0fobgdgeos, Gmad dmdbdstg-
0¢0ol PerformLookup §99gds 6oL ToolBox-bg (bsb.7.10).

= BookInventory
%  Pointer

21 PerformLookup
Control Flow
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65b.7.10

2300dm303obmm PerformLookup Jdgwgds ,ReceiveRequest” oo
~oendResponse” J09gdgol  dmeol, GmgamMs gl 7.11  bsbsbbgs
Bshggbgdo0.

|+] Sequential Service

» | RecelveRequest

OperationName [Lmkupﬁmk

Content View messad

1 PerformLookup

i SendResponse

Request |ReceiveRequest
Content View message
6sb.7.11

5300Bomo PerformLookup Jdggds. Properties-ob 030bx o000,
BookList 30Lgd0bmgol 8930@sbmo result; Search mgzolgdolbogol 3o
search.

7.5. gHgolol GglEoMgds

F5-000 Bo3s¢)96mm bgMzobol asd9sGmgs (debug). 30bsosb qu
Web-bghgobos, Visual Studio 93@HmMIs@)Mo 959wdsggdl WCF Test
Client-U. gl 3985 dbobg®bgdgmo MEHOWoEss. 080 Bo@30MHmogl Web-
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LgM30LYOL s  5MIMIBIBL  BgEMEIOL,  MMIWIBOE  POMZOEOb-
§0bgdmo0s. 0bobo bl 7.12 BobsBol dotrzbgbs 3s6gaby.

LookupBook() 9g00m@bg domLol 2-x96H 0300330, dotrxggbs
39bgeol bgs bsfowdo asdmoygmas saowo dgdmbyero dg@ym-
006900l A9BLOMgLYdEIsE. 00 FBOEIS GIWMWwo  FgBYmdobgdgdo-
Lomgz0LsE, MMIegdog 990393L 3Esbigdol s mM30LgdgdoL JmergdEogdl.

39303 96mm  93B™mMo, ISBN-bmdgho, @sbobgmgds. 8999y
0358mgJdgomo Invoke @os3o. 250mBbEgds 9993900, MHMIWgdO3
365 ma0MHos 7.13 bsbsbob.
=0l x|

Fle Tools Help

EI-Gj My Service Projects LookupBook |
&) htip://localhost 1047/E
=-5" |Bookinventory (B Request
mé"c‘;r%;;;:zsmko Name Value Type
= request BookSearch BookSearch
Author Margaret Mitchell System.String
ISEN 9751416548898 System.String
Title Gone with the Wind System.String
Response [ Start a new proxy Invoke
Name Value | Type |
= [ET] BooklnfoList
= BookList length=4 Booklnventory Bookinfol]
[0] Booklnventory.Bookinfo
1 Booklnventory.Booklnfo
= [2] Booklnventory. Booklnfo
Author "Margaret Mitchell" System.String
ISEN "9761416548898" System.String
InventorylD 4543daef-a83c-49fe-bai1-9& System.Guid
Title "Gone with the Wind" System.String
status "Missing" System.String
[3] Booklnventory.Bookinfo
L I j Formatted [XML ]

Service invocation completed.

65b.3.13. WCF Client ¢gli@ol Lghgobols 8gwgagdol bsbgs
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LyM30L0 sdMMEYdL BookInfo-li momb 3ewsbl. 7.14 babsBbyg dglady
BoBofgMo  2oxsMmmMGdINME0s,  Moms  ©3065bM®  ©dMHWBJdIMEO
dmbs3gdgdol  dsgomomo. Imigdme  3mbB3OHgEHWE  gargdgb@l  odgL
bEoGbo Missing (93500, sdmgzsMbowo).

Add New Ttem - Booknventory _?Jﬂ
Instaled Temphates sart by lDefaurt v = search Instabed Templates P|
B vieualC# —

— T VEud C#
e B Code Acthity veace | e S
Dt 1 A WOF Service bulk using
Gengral B_l Activity Vil cg | Workfiow activities
Weh
Windows Farmns t} WCF Workflow Senvice  Visual C#
WPF
Reparting ':li Activity Designer Viual C#
Shveright
Workfiow

Omine Templates

Name [Bookiventory2 xami |

Add Cancel

Bob.7.14. WCF 8485 36mggbols bgtgolol 39Jdbs

99608365: vy .xamlx gsoo sGOL ImI0bsdy gsowro Visual
Studio-do, Gmas F5-3539600m, 35306 WCF Test Client 95003905, GmamM(3
005 bsB39bgd0. mvy Ubgs goowos sd@Bov®o, 095906 godmBbgds
d9L50500LO  39GOWMA0 @S  T9IJ00. ol Mbs  @sobMGM™ML s
23599 BH0MHgL B3gbmz0L bsFoMmm .xamlx gsowo.
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7.6. 3565093 M9d0obL 59mygbgds

§obs 3OmgdEol dobgzom 390LgM30LTd0 glgems dobolsbwatyg-
0M@S HMYMO 3 3¢obo MessageContract sGM0d)EHOM. gbod BHO3wGHo 3bs
WCF bgh3oLol gs9mbodobgdes. do0gbgogs@ 5oLy, 0dol o030,
603 J9g0gabsl 9Eymdobgdol gemo 3eobo, MMIgEoE 4zgws 99dsgon
dmbo3gdl  9903o3gl,  gLodergdgwros  Fomo  AdvsEgds  dBoBbIL
36398900L BYM30LgdOLHMZOL (35¢39M9IO 3565TYGHGJOOL boboom. sdols
LodMbLEBHMsEGoMm© 93Jdbsoc IgmMy 0IBbEHNMMO LgMzoLo, GMIgEos
29900Y9gbg0L 356599EHMIOL F9EHYMd0bgdoms Fod03M5.

7.7. 3gm9 bgzolbol dgddbs

Solution Explorer-8o 9s6x396s 0owoll g039M0o> BookInventory
36Mm9dBbg ©s goMhg30m: Add -> New Item.

00 oswmydo goMbggzoy WCF Workflow Service 3sd@mbl,,
Omdgmog Workflow  3sdggym®osdos. 7.15 Bobobbyg bobggbgdos qu,
Lsbgenoom Name: BookInventory2.xamlx.

Lodmdom  3Mm3gLlol  OBs0bgMdo Jggdmo dodEbbog 0350md-

JgOMm®  (33WsJd0L @ows3o Variables. s8@gbody 33O 99339
99Jdboos  3oMzgwo LgMzobol 8ggdbol EOML. Fogdsgrmo data

(339500900 s 993736500 sboeno (33ee0, Lobgwom result. 33wo@OL
030bom30L (type) s30Mbomm ArrayOf<T>. gsdmBbgds @oswrmym™o
Gobx oM <T> FHodolb sbadmbgzs. 30MBg300 Browse-U s BookInventory
30909906 3oMBg3m BookInfo 3¢msbl. 3093 e3505@ ™Mo Lodo String
G030l (3390 Lobgwgdom: 53GMM0, @sbobgmgds s ISBN. 7.15
BobsBbyg bohBggbgd0s (3300 gd0L Los.
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Mame Variable type Scope Default

handlz CorrelationHandle Sequential Semvice Handle carnci be mitialized

result BookInfa[] Sequential Service Enfer 2 VB axiression

author SEring Sequential Service | Aifer @ VE exvession

title String Sequential Service | Afer @ VB expression

ishin String Sequential Service | Frfer 2 VE expression

Create Vaniatie

Variables BRIV O | 100% n 0 [

65b.7.15. 33@50g00L os

Properties-ob  sbxs®msdo  ServiceContract ~ m30LgdoLIMZ0L,
9933335mo IService 3mbEGMog@o foaboom. m3gHogool Labgado Bsgfg-
™o LookupBook?2.

0996038365: 3063900 Lgmzobol dgddbolols CanCreatelnstance
30L905 oYygbs true-do Jodermboom. IgmMmg Lg®30LOLMZOL 0RO SGOL
false-do. 9950mfdgo s oM{INbom, MM ob gosoy3zsbowos true-do.

530MBomo ,ReceiveRequest” §09gds (dmmbmgbols dowgds) s
5350mgdgomm Content ¢00630. 59xgMHOQ© ©9354gbmom o@sdMMNZ9¢0
3030500 ,,3560509BHMJOO".

3565993Mg00  ygbgds  33WoIdol @s  9Mvydgb@gdols
9bomaonMo@. 9350mgddgomom  wob3zo ,Add new parameter
393039bmom Name HmamO3 93GMM0 ©s ©3549bmm Assign s3@GmMob
3009000, ©35F5GHM® 30093 JOMO 3565AgBHG0, Labgwom Title s
Assign ©obobgergdsby. ©o350s¢mo dgLadg 3o653gBHMo bobgwom ISBN
s Assign isbn-%bg. 993Lgdwo 239ML 976905 sLgmo bobg (bsb.7.16).
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Content Definition Edl

E“E

hame Type Assign To
Auther String author
Ttk String tithe
ISBN String =

Ay new pararnetar

[ ok | camcet |

69b.7.16. ReceiveRequest 3565893®M9d0L Los

©535300m  ,,SendResponse” Jdgogool Content @obgU.
5300B0M0 355IMM390 356539GHMIO0 ©S IZ9FOMM™M wob3l ,,Add
new parameter’. 3d9303obmm Name GmymOE Result; Godobogol
0300Bomo  BookInventory.BookInfo[]  Bodmbisdmmawo  Loosb.
O05MYO Bobxo®sl 5J3b 7.17 BobsBbyg bobgzgbgdo Loby.

Content Definition I L]

Result BookInfof] result

Add mrew pararmeter

69b.7.17. SendResponse 35(539¢3®Mgd0lL Los
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7.8. 8000080300900 PerformLookup Jdggdol
89Jdbs

dmdbdstgdeool  PerformLookup Jdggds, Gmdgog  H39b
993J99bom  3oMzgo  LbyMzobolmzol, 09gbgdl BookSearch 3¢sbl
MMz dgbolggw sMymdgbBl s 3GMbgdl 356 BookInfoList
3woll. sbaws bggb Mbs 893Jdboon Lbgs Ledmdbdsmgdwrm Jdgwgdo,
HmIgog  09gbgdl  omn3gmen 356009 BHegdL. Solution Explorer-do
ool Fotrx3gbs os3om 3539Mm BookInventory 36MHmgd@bg o
3060B93m Add -> New Item. 850¢0mbosb 306hg300 Code Activity-U o
Lobgerobosomgol Name: PerformLookup2.cs. 59 49900900l Gg5¢00boios
Bsh39b9005 7.3 crolBobydo.

// @obEobyo_ 7.3 ----PerformLookup2.cs. Ggogobsgos----
using System;

using System.Collections.Generic;

using System.Activities;

namespace BookInventory

{
// 903b3s6gdol J8ggds Jdbol BookInfo dsbogl o

// 04gbgdl 9995350 356M5893HMgdol dmliadgdbsco (" lookup™).
// BookInfo 051030 06vbgds 3odmdsgsoe 356sdgGHELO .
public sealed class PerformLookup2 : CodeActivity
{
public InArgument<String> Title { get; set; }
public InArgument<String> Author { get; set; }
public InArgument<String> ISBN { get; set; }
public OutArgument<BookInfo[]> BookList { get; set; }
protected override void Execute(CodeActivityContext context)
{ string author = Author.Get(context);
string title = Title.Get(context);
string isbn = ISBN.Get(context);
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BookInfo[] 1= new BookInfo[4];
1[0] = new BookInfo(title, author, isbn, "Available");
1[1] = new BookInfo(title, author, isbn, "CheckedOut");
1[2] = new BookInfo(title, author, isbn, "Missing");
1[3] = new BookInfo(title, author, isbn, "Available");
BookList.Set(context, 1);

9 3mo  IMTomdl  0lgzg, OMAMAE 300390,  0dobash
39bLbgs3980m, MM 8905350 5MA9d96¢gd0 F0ghHmGds (39C-(39¢39,
5 990093900 06MHbYdS FoL03S, S 9GS 3EslTo.

F6-0b o390 g0b3s5beomo solution.

0306Bomo BookInventory2.xamlx gosoo ©s 450Im30EHbmm
PerformLookup2 gdggds 0bbGH®mdgb@gool  3sbgemosb ,Receive-
Request” s ,SendResponse” 49909090l 9m®ob. 030b98980b i30bx o030
39303 96mm  dgbodsdolbo 360dzbgmdgdo, Mmamea 7.18 Bsbsbbgo
BoB39b6900.

BookInventory.PerformlLookup2

14| search: Clear

Author author J
BookList result J
DisplayName  PerformLookup2

ISBN isbn ]
Title title J

65b.3.18. PerformLookup2 Jdgqgdols Properties
RobxRo6S
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7.9. 5yH30LoL bgasbswo GgliGoMyds

©530)0mbogm, MmId BookInventory2.xamlx gooo  5M0L
sd@om@o Visual Studio-do s F5-000 993903500 ©gds0lL 3Om3gLo
300 3oLOTIMS.

WCF Test Client ¢bs 59mddg©g olg, GmamOdE 300390
LyM30LoL Fgdmbgg39d0. 2-%9gM ©s33¢03mm LookupBook2() dgomo,
39303 96mm Immbmgbols Imbszqdgdo, s @sgsFodmm Invoke ows3l.
39009390 996905 7.19 BobsBbg bobgz9bgd0 Loby.

6] WCF Test Clent _|a|x|
Fie Took Hep
£ My Senvica Projects LonkupBook? ]
&- &l htip:fllocalhost 1047/ Bookinventory2 xamlc
£ Bookiventory {BasicHipBinding_|Bockinvenioy) § Request
._:  LoolapBool2) Name | Value Type
13 ConfgFie Authar Wargarst Mitchell  System String
Tit Gone wih the Wind | System String
ISEN ISEN Systam String
Response [ Starta new profy Irvvoke |
hame | Value Type |
=1 (return) length=4 Bookinventary Bookinfof]
i [0] Bookirmventary Bookinfo
BT Bookirventory Bookinfo
Author "Mergaret Mitchel”  System String
ISEN "IGBN" Systam String
InventorylD  cBefd128-397a-4874- Systom Guid
Tite “Gone with the Wind" | System String
stfus "CheckedOut® Systam String
B 2] Bookrventory Bookinfo
4] Bookinventory Bookinfo
Fomatos . |

Senvice invocation completed.

65b.7.19. WCF Test Client
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R0@IsBGH0 93060900  goblbgogds 30M39wo  LgH3zoLoLs,
o050 gMbJgomboMgdly  doMomoo  dob  dbpogls.  Bobsbbyg
29BMNMYPdos  Igmeg  BbsfgMo,  Moms  godmBbogl,  G™I
3900090y 0gbs gl gabgddaeo.

d9mm9 LgO30LOLMZoL o6 93043600 3MBEHGodBHO BmMALIbYYMY-
d0bmgol. B396 TbmEmE ob3LsBOIMID 356509FBHMJd0, OHMIWIdO3
203LEGd @o 396 0dMMBs  LgMmzoLds.  3mbEGadGo  LgGmzobol
dofimgdolbmgol 0gdbgds s3@™Bs@Mac.

396003060:

Receive/SendReply  {iygoeol  gobLbobegmolsl,  g39danggs
56B93560L MBgds: ¢ Ymd069dgd0 96 356599EJd0. 58 MO 356056~
GobL 896935 93390905, M¥) 3094gbgdo 3565dgGHMgoL  Jdggdol
dobomgde, 35906 56 dgodrgds dg@Ymdobgdol asdmyqbgds SendReply
999©0900Lm30U. 5353MOMYMS, 3565dgEHMIOOL 259ggbadolisl Go3gdl
56 7B 3dmbgl sBH®M0dEHO MessageContract. obssmdgy dgdmbgg-
3590 3ogdLoMEYBS 1o3ToM@E HbMI0Z30 Foblo3MMYdYo Jgdmbgggs
39LEOHEgdL 3O MEgLdo.

7.10. 3e0gbEol 3oBbgdHmEglols 9ddbs

by Mbes 8934dbsm Client Workflow , Hm3gerog 309tmodabgdl
Web-Uge30lgdlb. Solution Explorer-do dstx39bs wowszom goMBgzm
Add -> New Project. 99009 9300bg300 Workflow Console Application o
3923993L 360mgdEHob Labgwo: BookLookup (bsb.7.20).

225



JB96o s6JodgdGHMmIdo doBBglsolsmyol

Add New Project

Recent Templates

j Sart by IDefault j Search Instaled Templat 2
Type: Veual CF

£ VeualC# A blank Workdiow Console

wWindows Apphcation
Web @ sctivity Lbrary wELal CF

H Office
Coud Service L+
Reporting

#| Sharefoint
WCF

Workfiow
[ Database

===
Name:  |BookLookup

Liocation: |C:kDommnlskBmks\WF4UkCndi\,G‘napterlU lJ Browse...
ok || conce |

65b.7.20. console application 15539350 360390l ©55GPOS

I.NET Frameviork 4

Instalied Templates

||£ﬂ Activity Designer Library Visual C#

|

wiorkflow Console appication wWslal C#

p—
Gﬂﬂ WCF Wordiow Service Application viual C#

Solution Explorer-do BookLookup project-bg 9o6x396s woszols
©539M0m ©s Add Service Reference s®bgzom, mbws dogoomom 7.21
Bobsbo.

2/x]

To see a ist of avaiable services on a spedfic server,
enter a service URL and cick Go. To browse
for available services, dick Discover.

Address:

I =] 6o |

Services: Operatons:
| | |

65b.7.21. s6UgdryEmo LgHhzoligdols dgdbs
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©5353060Hm0o Discover qrobzol 0ows3l s sg30bomm bgHgzobgdo
Solution-do. 7.22 Bsbsbbg @oowmaol Losdo BBl m®o Bgzgb dogH
99Jdbogro Lgzolo BookInventory 3Gmgd@do.

1

To see a Ist of avaible services on a spegfic server, enter a service URL and dick Go. To browse
for avalable services, cick Discover.

Address:

[Fttp:/fiocahost: 1047/Booktnventary2. xamix | Go | Discover |-
Services: Operabons:

& (@ Bookinventony xamix @ Looku pBook2

=1 (84 Booklnvertory2 amix

| 1 service(s) found at address 'http:// ocahost: 1047/ BookInventony?. xambe',

Mamespace:
|ServiceReferencel

Advanced... | 0K | Cancel

65b.7.22. Labim®zggemo bggolols mdgabs

d9Lodgdgeos 53 LYMZ0LYOOL FORIMMNMZYDs, Mromd IBsbw
0gdbsL  89m@gdo, Fom35¢oLfobgdmEo  Mmommgmedo. s30MBoMm”m
0969, BookInventory2.xamlx s OK. s9qgbodg fodol d9dwgy bos
2990Bbgl oM OHO Bobxss (b5b.7.23).

Microsoft Visual Studio ﬂ

ﬁ The operation is completed successfulty. Youwill see the generated activid es
in the toalbox after you rebuild the project

[ Inthe future, do not show this message.

69b.7.23. @slitremgdremo Eosgmyols 3GmEglio
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b 393353900690L, ®M3 80dsMrm3s bgMzolbg 0dbs sTo@gdvyero
36m9d@do. F6-o0 s0ygbow ogbgds solution. ggsogo Windowl.xaml
B> 0dbsl sbobmo. mvy 56, 35806 gogblibocm 0yo. 0bLEHMWIGbHIdOL
39690l Bgs bsffoedo mbs ogml 7.24 bsbsHob dsyzsMo.

Toolbox v @ Xx
BookLookup
= BookLookup.ServiceReference 1. Activities
Rk Pointer
& LookupBook2
BookInventory
Control Flow

B5b.7.24. g5bsbergdemo Toolbox lighHzoligdols oMo

0bLEH®MIGBEHJdOL  356g9awbg  BookLookup.ServiceReferencel
Activities Lobgwlog®sg 9903egb 8cmdbds®mgdeols Jdggdsl gmggero
dgommobmgol LgMgoldo. Bzgb dgdmbggzsdo Mol dbmem ghomo:
LookupBook?2.

Solution Explorer-8o dsvlols 9s6x396s wows3zom BookLookup
369G HY ©935F0MM™ s sS30MBoMm Set as Startup Project.

7.11. 895 3m39L0L 2oBlsBM3Ms

23905308obmom LookupBook2 dggds d4ds 3Gmagbby. 99909
LoFotMms 563md96@gd0b ©oygbgds Mroms dgbodwrgdgeo oyml Lsdgdbo
3M03gM0v939080b 40@o3gds 3o 3HMEgLdo s F9EIAJOIOL IOMMBIDS.
s0FoMgm Arguments dsGm30L gegdgb@L.

©53585mm Lodo String 8985350 s0dgbGo Lsbgwoom Title,
Author o ISBN. ©53505¢m® 250m8s35¢0 502939b@0 , Labgwom
BookList. 5699960l GHo3olmgol sgo®bomm Array Of[T]. godmlwe
OSWMAO  Bbxs®sdo g30Mhg300 Browse for Types s 5300Bg3m
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BookInfo 3@l BookLookup.ServiceReferencel.BookInventory
B53609006. 56031F96Egd0L Los dmEgdreos 7.25 bobsbby.

Name Direction Argument type Default value

Title In String Enter a VB expression

Author In String Enter a VB expression

ISBN In String Enter a VB expression

BookList Out BookInfo[] Default value not supported
Create Argument

Variables Imports Q 100 K O [

Bob.7.25. 385 3Ggbol sGrwydgbEgdo

0300Bomo  “LookupBook2”  Jdgeogds; Properties  935b6xsMs80
3930@96mm 130LgdgdoL values , MmO E 7.26 BobsBbgs bsBg969d0.

BookLookup.ServiceReferencel.Activities. LookupBook2

j %l Search: Clear
EIMISC
Author Author J
DisplayName LookupBook2
ISBN ISBN J
Result BookList |
Title Title J

65b.7.26. LookupBook2 mgolgdgdo
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7.12. 30b¢ 53@0035300L H95e0DE0s
393blbso> Program.cs gsowo LookupBook 36mgd@do. 53 gsowol

goe00Bs30s Bb39bgd0s 7.4 Eoli@obydo.
//---- q@oolsobyo 7.4 --- Program.cs @somo ------------

using System;

using System.Ling;

using System.Activities;

using System.Activities.Statements;

using System.Collections.Generic;

using BookLookup.ServiceReferencel;

namespace BookLookup

class Program

static void Main(string[] args)
{
/1 @ggbozmbol 89ddbs d9dsgsemo s69dnbEgdom workflow-Lmgol
IDictionary<string, object> input = new Dictionary<string, object>

{
{ "Author" , "bw»Gam@sdg 3., 37IwYs ©." },
{ "Title" , "JbgemEo sGJo@9gd@Mgdo dobbglobsmgzgol” ],
{ "ISBN", "978-9941-0-050-7" }

I8

/I workflow-ob 89L6Hegds ---
IDictionary<string, object> output =

WorkflowInvoker.Invoke(new Workflow1(), input);

BookInfo[] 1 = output["BookList"] as BookInfo[];
if (1 = null)
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{
foreach (BookInfo iin I)

{
Console.WriteLine("{0}: {1}, {2}", i.Title, i.status, i.InventoryID);
}
}

else

Console.WriteLine("No items were found");

Console.WriteLine("Press ENTER to exit");
Console.ReadLine();

}

b 3mEOo 2osb3gdl Autor-, Title- s ISBN-8o s6gwqdgb@gdl
®309JGHoL  9dbogmbol Lsdmowgdoom. Lsdmdsm 3Mmmagbo SdMMBIdL
356 BookInfo ™md0gd@gool dsbogl. o0 30l godmodal 93Mebbyg 0
351030l JobssMlo.

7.13. 53¢0035300l 581985390s:
F5-000 35083905 360Hma650s. 8900990L b 3dmbogl sligmo

Using PickUsing Pick
Gone with the Wind: Available, 58ab51cd-2796-4b32-a7be-21170f1e922b
Gone with the Wind: CheckedOut, 64406a94-a6ef-45a7-8373-066{5{991134
Gone with the Wind: Missing, a37186ec-faa7-4e6b-8226-484f17075998
Gone with the Wind: Available, e34d39e5-aafa-4fd3-8000-664809b7e98d

Press ENTER to exit
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313365

00Bbgl3OM3gugdo  (workflows)  bdoMo  gobsfowrgdmeros
Lbgoslbgs 9303530530 s bbgobbgs LgHgzg®Bgz 3o. sdodmasa
3006035305 9M0OL LsdMdom 3MHMEgbol obHsobols I603369wm3zs60
Bofowo.  3MmgdBHdo,  Boadwoms,  d0dOM™MY3oL  Lb3goolibgs
BOWOSWYOo YOHMOIOHMJIgIdL gMTobgmmsb, Goms dmombmgml
999963900, OHMIWdoE 993990 0MG0s Yoo3gdsl. Send s Receive
90990900 (o o000 ,30gagd0“  ReceiveReply o SendReply)
MBOWYb39wymnl  GgBymdobgdsms  dmlsbgMbadgwo gmMdom
3900539358 @5 FoEgdsl. gl J0ggdgdo  9yMHbmds  WCF-U
39HYmdobgdgdol  goolivggds© s  8gMdwos  odmoygbml  Gogo
3OMGHMIMEgd0Ly, Mmameogss HTTP o6 TCP. dombgsgs sdobs,
30bH-93¢035305L  dgyderos  sbgzg  dooeml  WCF-393gmdobgdos
M3w95¢M.

901b9535 080by, MM dOBOYL3OM3gLOL JIggdJOL 56 543U
9mdbdsGmadol  0b@GHgdaxgolo, obobo bdoMs LsFoMHMAdL MYOHMO-
9O0MIL  3mBGI3W0353056mMb, 96 93035300l gIbIBGdIL, 96
dmombmgml  dmbs3gdgdo, MHmIwgdog 89oBsbgds  dmdbBsMgdgoms
dogh. 50 0300 309969000  Lobodbgls  (Bookmark),  Goms
d9hggdmogm  Lodmdsm  3MmEgbo  dmdbIsMgdgwoms  dmboggdgdol
39®0b59@Y.  93¢035300L 530 dgderos Lsdmdom  3OHMEgLbol
23065bangds, Loog 0g0 dgfys.  3o0moygbgdmes sbggg WriteLine
d0909ds, 3mbLmbg FHgduEHol godmbsadsbs. 8989y 30 656396900 oym
50 Jd9gdob 35dmygbgds 53035300l Losdo (listbox).

Web-ligm30bgdol g59mygbgds bogds edmmgd@gdolsmgol by
MROM 303w sMo  Joamds. boddg Fgodwgds shggdme ogbsl
3MbBHGogdBH0osb dmALobmemgdol Jowgdsby, 96 MOMowm© obolob-
©36ML 9995350 o 259tmT535(0 3565d9EHMYd0, Lodwdsm 3MmEgLbgdol
3MBLEHOMIBHMOOL godmygbgdom. 9w9ds 3Mmglo Gg0dwgds ds8mygby-
0 0gbsl HMaMe3 bgM3z0LoL Tgboddbgua s o0 odmliaggbgdwrsco.
090mEado, M®MIwgdos  MBOHWbzgwymaowos  Web-lghgolgdom,
bgds  GHMo©oE0wo,  bAEBIOGHMo  J0ggdgdo,  OHMIGEmS
259tyggbgds dgladergdgeros 3wgds 3Mm3gLgddo.
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0530 8. 3mMH3MM530Yo Web-53¢003530900L
360590 MJse0bOg0s

§0b659gdsMg 0539080 goIM3gdwo 0gm MmMAB60BoGOMEO
056GmM30L  dOBOILIOMEgLYOOL  93EMToBHODBSE00L  JoBbom, JgMIm
00dWOoMmmY30L  La3MMdgdm  bEgOHML  Toaswomby,  Jwogb®-
LYM39MEo s LYOZOLMOOIHEH0MJIMO 5HJoEgdG Mol Lol gdgdol
3058900l Bsxgd3zwgdo. sdxJMO©  F9iMms35HgdME  0dbgds
Lbgoslbgs  3mM3mMs3009w0  md0gd@olsmzol  Web-s3¢r0353000
90EawoMgdol s 3OMYMIINo  MYoeoDs3ool  sgoomgdo.
00DBbgL3MOM3gLYdOL  JugEw Mo LobEYIGOOL sboggdo©  gobbow Moy
9mEawoMgdol, ©a3MHmgd@gdol s 3MHMYMsdgdol msbsdgmmgg
300600 G9dbmemmyogdo [20-22,26-28].

8.1. 35M39¢3h0bgmmo dBoBbgldMmmEgligdol 99bgxdgbd ol
b9 3900 Lsobgxgm®sgom Loligds

> 05M39¢h0bymmo 3Gmzgligdols CPN- dmqgmo

36MmEwydaool dfsmdmgdger 30MIgddo Lsobrm®Tsgom Egdbm-
@My0q00L  458myggbhgds  bgds MmameE  omdmgdol  oygadzol,
3©0Mo3Eb30L, 9bsoBols s JMBEHMmMEOL 5dMEBIBOL oslHY39¢)9;
obg bo3MBLAHMMIBHMOM s 39JbMEMYOMM0 3OME]LYdOL Tgbolitrmwng-
do@. 39bgxgmol JoM0MOEO FMbIE0ss 39sHY39GH0wWgdol Bomgds

3M6309&M@o  Lo@ogool  sBswobol  Loywdzguwbg,  msgobo
36053950MbsMEHO 498MmEEOMIBOL, MYMMHOMW-36O]E03wo dmdbo-

©7d0Ls s HoMms 0bEMOE00L As0mygbgdom.

§o63mgdol  d9bgxdgbBHo  ©sdm30©IdIMYos  MdOYIBHIO  ©o
OO 06530HT5305BY, HMIGEo3 MHM3Os, 3v9353©9ds, 065bgds
3M(390©g0s 096539MHM3g Lsdgaboghm dgmmoadols ©s Ggdbozmmo
L53w95¢g39d0lL 4o8mygbgdom.

0563930bamwo dgbgxdgbBHol 3GmEglgdol bmyso FoMdm-
agbol  doBbom  Bzab  asbgoboogo 8.1  Bobsbbg  Bobggbgd

233



JB96o s6JodgdGHMmIdo doBBglsolsmyol

Lo mbEMogom bdgdsl, MmAgeog swfgdl o6 39GH0bymwo dobbgl-
36m3gLgdol  dmEIWwlL 39BHMol BMso Jugergdol, 3JgMdme CPN-
0bLEOMAG6EOL godmygbgdoom [30-32].

Marketing
@+1000 3B BoHn ) A
b
B A ol | (n,p)@+wa|J_A bi;)‘i"f’
25Bsmas LOMOR @+DEL()
(n.p) (n
INTXDATA p)
INTXDATA 3b3ero 3@~
43090wRol
) 8oxgds
A
hTa | INT INTXDATA

0305.358395.

@+7 BgopmasHnmds

*3™®30> 17 (1,"Contr-1")@0#++

ododol 17(2,"Contr-2")@0f++ | | INT
3m60dgos 20 (n,p) 1. (3,"Contr-3")@0++ G
v 117 (4,"Contr-4")@0#++
t /—\ 1° (5, #####")@0)
3mBE3IHR0 —5 23m6.8:8308.
ﬁ_qy—tgﬁk\ = c INT 3635080
Lafedmm INTXDATA oorpnon
LoddesgPagee S (np) :,’sm S @+60
4 ¥ T 1 @+60
INT w Fo3eagdols e
S0
22303 w Boecfo Boega0do
(n.p) Tomamgoot s
INTXDATA
INTXDATA Y S
88030005
@1
F
1°(1,"Prod_1")@0+++ (
S (2" rnd_')"\mn.L.A.J.
D FoH3mpgds 3" (3,"frod_3")@0+++ INTXDATA
10" (4,Prod_4")@0+++ DATA
7’ (5,"Rrod_S5")@0+++
(n,p) 100" (4, "Prod_6")@0+++
30 (7,|Prod_7")@0+++ S2do08ol
INTXDATA 1°(8,"####")@0 Bop¢s890>
N
%mmm/i.ﬁ?,
T ORS T
(n,p) (n.p)@+2 E @+pEL() then1'(np) stop
h 4 else empty
3Geeamdgect 3ememigoot [ (MR) 77\ (n,p) 3Geuomdgools
3569000 33eBens 338900k 256085 A 2ok
- NTxD S v
1 . if n=k
R 11@0| thenk+1
S Ten0 INT 3980 1 se
T/e‘@s\ J k
i ok(s,r) @+DEL|
then 17 n)| & 0
olgmmal | D else emply [ ostgmmol n
Bogmmds INTV‘ 25205368

69b.8.1. Bs6r39¢0bgvEro 3Gmigligdols CPN-Im@gmo
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360 d300L Lsfo®dmm gomdol dsM39Gobymmo 36Hm3gLgdol
dmEaoMgdolomzol  935J3b  d98@ga0  doMHOMOIEO  0gMsMJoeo
9EEgdo: 5o bodsHMM bEHMsGHIH00l BMOI0MYdS (A), LsdsHOM
000bm36900L 49bLsBL3Ms (B); 30Mm©d300L Fomdmgdol ©aoggadzs (C);
§968mgdol 3gdbozm®o dmdbogds s 3OHM©J3ool fo®dmads (D);
36Mmd3ool 353995  (Lobofymdm  FgmEbgmds) s  3OHMEMJ3o0l
2300aH036s  (BHEMBLEMOEHMYdS)  (E), 3Om©mIgool domgds s
©05933900L 0653006HF0M9ds (F); 3odBHmdM030 90amdstgmdol semoabgs,
Lofo@dmm s LoMmgogobogom  ggadgdol  dglervmwrgdol  sbogrobo,
93mbmdozmMo  9sB39bgdgdol  sbgoMmodo s  sbosewobo  (G);
23905193930 gd0b domgds sbogro LsdsbMM LEBMsEJ0oLm3zoL (A) S
9.9, 303Go [32].

B39b0 80Bsbos BgdmomfhgMowo 0gMmgs®dowmwo dmegdosb
3990394, 95350ms©, E-d¢grmzo, HmIgmog s0fghl 3Gmomdsool
dofimgdol 3mm3qLll 360gbEgdby, s dmgzsbobmm ,d0df)mogdgero-
©5033900”  009JGHJOoLmMZ0L  3MHMmEJ3ool  dofimogdol  3HmEglol
9 oMgds 99@Ymd0bgdgd0L 3533020l 030G s300m, 3e09bE-bgMH3zgH
30JoG9dBMol 300b303900L Loggdzguby.

> 300m®59me0 MYoerobs30s

00BbgL3MOM3gLYdOL TGuMMEgdOLLL ghm—gMmo 360d3zbgwrmgsbo
Lo300mbos 3m3Mb03530s ,008(MEYdYE-©933900” 53¢0353090L FMEMOU,
96 3096@9gdLS o LgH3gMHgAL FMMOL. Sbgmo 353806MdOL Mo B3OS
39L5dgdg0s BOBBYL3MM(3gLYOLS S 3MLE)-EobsMMYOL TMOU.

33¢0353008 3595000l Lsbom gobobogds 3Hmgd@ol sg9ds
360300l 300fm©adgee BoMALS S 933900 MMA60D300L
dmeoL.  39Mdm, dodfjmgdgmo  (Firm) o3B30l 3GMm©MJgool
39005l (Product), 99Lsdsdolo msbdbenrgdo m3mdgb@Eom, Boddém®om
(Invoice) @50330m™b.  GMmEILsg  ©9339000 GoMds  JooadL
360 MI305L, 040 Ladsbbem 99@EHYmd0bgdsl MdGMWbgdL J0dfm©gdgEL,
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0053 9b »GHMBDBJ305” LGOI 003Egds. B0dFMEIdOL
09039 93035305 9gdeos FmmbM3bol dogHs36s Lbgs 058339000056
@5 9bg3g Lodsbmbm gBygmdobgool dowmgds Tomyob. vy Ladsbmbm
39BHYmdobgds 5O  ©odHMbos FodfmgdgEmsb, gl Bodbogl, Mma
39339000 5655 g gdwIEo s GgLodEgdgE0s 3GMEYYJ300L 0039
39MGH05 3303 3503Ho36ML ©s0933900M5b.

00535600 §9ggd900, M™Iwgdoa 3mdMbozszoolbmgol dsdmo-
g9b69%5 oMob Send o Receive J0ggdgd0 (@5 Tomo 35M105:30900:
SendReply 5 ReceiveReply). gl 4090099990 250mo0ygbgdl Windows
Communication Foundation (WCF) @gdbmmmgosl 99@ygmdobgdsms
2390b53905 S Losdgmzaeyydgm [21]. B39b 5353900 ot EHog WPE-
33000353056 (Windows Presentation Foundation), ®m3gwo 3580m0ygbgdl
303996035305, F5g9omo© MG bbgoabbgs 3¢o3s3ool (0dfmeg-
090 O ©5933930) dOBBYL3OMEILIOL FmGOL [23].

8.2 05 8.3 bobsbgdBg 9m (39999005 LEOWMLEM30M BMLRT96EJO0
»000(M@gdg-0593390 " 53¢035:390L TMOL, 0¥ HMYMOHO Fgodegds
0ymb oo 06 gMx390L9d0. Bogow0mdE, BoMTs ,65¢bEM0” 53 Bogbol
393390000  ,,c08mbsmol  3oOG0L”,  Bod@MMoom  ,,123-1/500,
50mddgoos »Send Request” oo3o s 53339000 oMol 0bEgMag-
ob%y ,Request List”-8o godmBbos LG®Modmbo 5ol 9glabgd.

360b303d90, gb 603bs3L 3MMEI300L S0 By JoBEebsb (39
05g9omdo g IYgobogMo mbs, 0MdEs dgbodErgdgE0s 356339 )0
©o4m3b6900lL  @MMOoL  259myqbgdsis, dgdmbggzom Mosbgms ggbgs-
AMOOL b GOom,  MoYd  IBmigbo  LEHMILEHMMos)  [20].
296339600 MO™Oob 3999y, 303fm©gdgeo saBsgbol dgmeg 8933909L,
»@O0L 3oEH00L”, Gogd@eom ,123-2/700” s 5.9.

50339000 0035, 360 300L 35HEH00L Jorgdol Ggdmbzgasdo,
0ygbgdl ,Reserve” ©owoll, Msg bOWb39mymal  dodfmgderol
068mHI0MYOL 360Mm©J300L 59 35M1EH00L Bowgdol Iglobgd.
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F P B
i Gmmmigesk Gofnmgs =] )

d0dfimgdyo

Request List

@sdzzgmo gofds "zal Gbs” Bayobo 765-9/300

4 n b

oofds Bi@ehEifo

Sfaemoimdoo: P )

gagdmeol ID: 123-2/700

Event Log

Reguest sent; waiting for response
Response received from @aBazomo gofids [Trug]

Reguast sent waiting for responze

|

it ramuact fram: msA mamn mafmds

65b.8.2. 300fcmgdemol 06EgMegolo

1 ste@pdeeet Sofnmghs - - — [E=EN

©50339000 goOH3s

Request List

Bodffmmpdorn  Bagsbdatio ondeBaco 123-1/500
efore S wowe

< n | »

mofds "ol 385"

Sfaergoimdzon: Baynbo

Il s2300ml ID: 765-9/300

Event Log
Got request from: Golfmpodora
Sending response to: Boifmaobome
Got request from: SoBFmggaro

Damizet eamt wozitinn frr raensmnes

1’Tt

65b.8.3. 059339000l 0bEHghggolo
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b 99BHYmdobgds  90dfmgdeol  0b6GgOxRgolBy  solobgds
dm3egboms MgaoliBMsgool, ,Event Log” ewoliGdmdldo. 8.1 ¢roli¢ogbdo
dm399os ,800(5MEgdwol” 0bEIMHBJoLOL 3OMAMITMWO 53030~
300L 3mbxgoymMms300L Bsowo (App.config). s gMHoELo®gdOs 3MmGEOL
BmdMgdo  (Address, Request Address), ©mIwgdos 59339000
5306HIoL;30L” 030395, mOMbE ddMwbgdyo.

<-- @obiGobyo_8.1: --- App.config ---
<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<appSettings>
<add key="Branch Name" value="800d{cmgdgwo" />
<add key="ID" value="{43E6DADD-4751-4056-8BB7-
7459B5C361AB}" />
<add key="Address" value="8730"/>
<add key="Request Address" value="8000"/>
</appSettings>
</configuration>

6039 3OMAMTME0 53030309, 35033905 ,Run as administrator”
69:0070. 9P 30330993H9OBY (9Ju39M0d6ELIMZ0L) JHNOOHMs©
BBl M0 g3obxoMs (6sb.8.2 o 8.3). 0bxgm®Tsizool dmdBowgds o
2390053995, 9939 F9BHYMO0BIBOL  goaBogbs  Fgladergdgwos  mMogg
000sOmmgdom. 8.2 s 8.3 wobBobagddo bsB39bgdos Fglsdsdolo
3605990 3mEYdO.

1 -- @olsBobyo_8.2: --- CreateRequest.cs ——-
using System;
using System.Activities;
using System.Configuration;
namespace ProductDelivery // 36Gm@vdsool doffmogds
{
public sealed class CreateRequest : CodeActivity
{
public InArgument<string> Product { get; set; }
public InArgument<string> Firm { get; set; }
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public InArgument<string> InvoiceID { get; set; }
public OutArgument<ReservationRequest> Request{get;set;}
public OutArgument<string> RequestAddress { get; set; }

protected override void Execute(CodeActivityContext context)
{
// config gooos asblbs s Request Address-ol dofjmgds
Configuration config = ConfigurationManager
.OpenExeConfiguration (ConfigurationUserLevel.None);
AppSettingsSection app = (AppSettingsSection) config
.GetSection("appSettings");

// ReservationRequest 3gsbol 8g4d6s s dolbo 893Lgds sGwndgbgdoom

ReservationRequest r = new ReservationRequest

(
Product.Get(context),

Firm.Get(context),
InvoiceID.Get(context),
new Branch

{

BranchName = app.Settings["Branch Name"].Value,
BranchID = new Guid(app.Settings["ID"].Value),
Address = app.Settings["Address"].Value

s

context.WorkflowInstanceId

);

// Bcmbmgbols 9gbsbgs OutArgument-do
Request.Set(context, r);

// 80Ls3semol dgbobgs OutArgument-do
RequestAddress.Set(context, app.Settings["Request

Address"].vValue);
}

¥
}

/I - @oobsBobgo_8.3: -— CreateResponse. ¢s ---

using System;
using System.Activities;
using System.Configuration;
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namespace ProductDelivery

{

public sealed class CreateResponse : CodeActivity

{

public InArgument<ReservationRequest> Request {get;set;}
public InArgument<bool> Reserved { get; set; }

public OutArgument<ReservationResponse> Response{get;set;}

protected override void Execute(CodeActivityContext context)
{
// config gsoobl goblbs ——-
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app = (AppSettingsSection)config
.GetSection("appSettings");

// ReservationResponse 3wsbol 894dbs o dobo dgglgds ----
ReservationResponse r = new ReservationResponse
(
Request.Get(context),
Reserved.Get(context),
new Branch

{

BranchName = app.Settings["Branch Name"].Value,
BranchID = new Guid(app.Settings["ID"].Value),
Address = app.Settings["Address"].Value

}
)5

// 35Bmbol dgbsbgs OutArgument- do
Response.Set(context, r);

}
}
¥

8.4 obGobydo dmEgdnwmos 3wogb@dol LyMzolol  3wslol
3Mm©OoL B3Mo396¢3)0.
/I -- goobBobyo_8.4: --- ClientService.cs ---
using System;

using System.ServiceModel;
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namespace ProductDelivery

{

public class ClientService : IProductDelivery

{

public void RequestProduct(DeliveryRequest request)

{

ApplicationInterface.RequestProduct(request);

}

public void RespondToRequest(DeliveryResponse response)
{

ApplicationInterface.RespondToRequest(response);

}
}
}

5033565, Bsd9MH™M3zg  LsobRMOAsz0m  FHgdbmermyogdol
L59319d39eBY, MHMPMOOESS Fo0zOMLmgmol WPF, Workflow s WCF
35393900, dqLodwgdgwos MMyMOE dmdbds®mgdgems dmdbowo s

99%39d&HwIM0 06¢9MHx3g0L9d0L s3MMIJEJos, 51939 FMBOW MO 3¢0gbG-
LYM396M s LYMZ0L-MM096EMYdMEO LobEYIGOOL Sa9ds.

8.2. Lv3mgodm dobbglidthmigligdo 99bgxdgb@ol
IbsM©5339M0 LsobBMMIsgom Lolitgds

330353006 3ogomomoll boboo gobobowgds 3MmgdGol 5390
Lofo@dmm goMIgdbs s dsb3gdL FmeOlL, Mmdgedos dmmbmgbogo
0683mM5305  (F5g5005©, 099MHOEOo 30M0L Jogh Ls3IMIVOGHM
39653bool Fomyghs) gowagEgds dsb3l. 03039 931035309 Tgwyde0s
Imobm3zbol 459Ds3bs Lbgs (bbgs 056380) s sliggg 35Ubob 9390 bbgos
mM560Bs30900L Immbmgbad by [33].
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00035600  Jdggdgdo, O®mIwgdos  gobbowmmer  LolEgdsdo
3006035300Lom30L  A58M0Ygbgds, odsg oMoL Send s Receive
J09090900 (s Fomo 3oM0s530gd0: SendReply o ReceiveReply). qb
90990900 08m0ygbgdls Windows Communication Foundation (WCF)
39d6mma00l g@ymdobgdsms gosloEgdo s LsdgmzgowymMgmo
[20-25].

§obs 3oMogMoxgol dugoglo 9353900 dom@GH0g3 WPF-53e035300b.
030 299Mm0ygbgdl  3m3MbBogogosl  Lbbgoolbgs  83¢03s30sms
00BbgL3MOM3gLYdL FmEOL, MMIWgdoEg dgodergds AobmsgLigl 390-
bgH3zoLdo, o3z MHBOWDB3gXYMABL 0YsEME  158sEgdsl  BODBIL
36m3gLoL  gosfY39EH0@gdol  FoboimEIdwsE s6Mo-0mds 3MHmEgLbol
30963 900L5M30l, HMYMMOES 300-530035309d0.

390L9M30L0  0MYdL  FMMbMZBL, SLEWMEgdL dol Lomsbom
3905099853905L 5 5dMV6YIL  JoLvbl. gl, dMBIBdGHO3Z05, LOHIMYDdS
Receive @ Send Jd9gdgdom. 306506 gl sgBHomOHMdgd0
0b6@9amoMgdmeos Windows Communication Foundation (WCF) -096,
B396 99330005 s30ws© d93Jdbsc» WCF Lgtgobgdo.

» Window Form —ob g56bsbmg6s

0353mm  ImIbdoMgdgms  0bEGHIMHBgoLol  BmEmTs,  MMIJEo3
2459905, 3525 0mMs© d553900LM30L. Jobo Fs3g@EHo dmEgdreros 8.4
BoboBby. dgLodsdobo gmETs  sagdwos XAML  gsogol  Loboom
©0B50bol ©9:03d0, MMaMm® 3 Bgdmm 503608690, WPF &gdbmemaools
299mygbgdo0m.

06@9Hxgolol  ©3MHMYAGHIds o 3MHMPMTMWO  HJOWODFOS
bogods Visual Studio.NET Framework 4.0/5 asgdmdo, C#.NET gbol
L593MAZ39DHY. 399M0Ygbgds 0bEIMHBRgoLOL obsobolmgol XAML o
300530l myozobmgol C# gbgdo. 8.5 wob@obydo dmagdmeros
XAML gsoeob ¢gdudo.
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1 mtipsBotagood @atgeodomds

e ——

ENEN=)

3690¢MA0 8068

BaB 30 .ma-do-lembornlo, BxfyoBoBanmeld 100000

Request List

gofids  boj ddBoyfie bogyfladade
doledshonor  @domab, 8. gmbdaal 377
F@odok Sngoeeds: 150000 oo Q. Send fequest | 3
Event Log
/
W
[
T — [ o)
93065652 806530 - TBC /
Request List w
bag: 3fB0zfo odomol, 8. gmbdagel .77, 150000 m
gody  bed §3Jogyfio Bogyfilodade
Boludsfionn: edaranlia, sebdozel 77
oot dngaendy 123000 @rmbo
Event Log

65b.8.4. 9cdbdstgdemols 0bEgixggoligdo
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Crediting.xaml ggsool 1_qrol@obaolb @gdu@o sbgmos:
<l @obBobyo_8.5 ----—--—-- —>
<Window x:Class="FirmsCrediting. Main Window"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xam!"
Title="mMyo60Bs300L 300G 0ds" Height="480" Width="650"
Loaded="Window_Loaded" Unloaded="Window_Unloaded">
<Grid>
<Label Height="40" Horizontal Alignment="Left" Margin="12,0,0,0"
Name="blBranch" FontSize="20" Vertical Alignment="Top"
Width="462"
FontStretch="Expanded" FontFamily="Sylfaen">
3M90GMMO gotMds</Label>
<ListView x:Name="requestList" Margin="12,42,12,5" Height="150"
VerticalAlignment="Top" ItemsSource="{Binding}">
<ListView.View>
<GridView>
<GridViewColumn Header="Request List" Width="610">
<GridViewColumn.CellTemplate>
<DataTemplate>
<StackPanel Orientation="Horizontal">
<TextBlock Text="{Binding Requester.BranchName}"
Width="100"/>
<TextBlock Text="{Binding FirmName}" Width="95"/>
<TextBlock Text="{Binding Adress}" Width="180"/>
<TextBlock Text="{Binding CreditQ}" Width="90"/>
<Button Content="Reserve" Tag="{Binding InstancelD}"
Click="Reserve" Width="65"/>
<Button Content="Cancel" Tag="{Binding InstancelD}"
Click="Cancel" Width="60"/>
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</StackPanel>
</DataTemplate>
</GridViewColumn.CellTemplate>
</GridViewColumn>
</GridView>
</ListView.View>
</ListView>
<Label Height="30" Margin="27,0,0,205" Name="label5"
Vertical Alignment="Bottom" HorizontalAlignment="Left" Width="73"
HorizontalContentAlignment="Right" Content="go®do:"
FontFamily="Sylfaen"></Label>
<Label Height="30" Margin="27,0,0,176" Name="label2"
Vertical Alignment="Bottom" HorizontalAlignment="Left" Width="77"
HorizontalContentAlignment="Right" Content="80L53560:"
FontFamily="Sylfaen"></Label>
<Label Height="30" Margin="13,0,0,142" Name="label3"
VerticalAlignment="Bottom" HorizontalAlignment="Left" Width="151"
HorizontalContentAlignment="Right" Content="3Mg@0&0l
dm@Emermds:" FontFamily="Sylfaen"></Label>
<TextBox Height="25" Margin="121,0,0,210" Name="txtFirmName"
Vertical Alignment="Bottom" HorizontalAlignment="Left" Width="400" />
<TextBox Height="25" Margin="121,0,0,180" Name="txtAdress"
Vertical Alignment="Bottom" HorizontalAlignment="Left" Width="468" />
<TextBox Height="25" Margin="0,0,329,147" Name="txtCreditQ"
Vertical Alignment="Bottom" HorizontalAlignment="Right" Width="125"
/>
<Button Height="23" Margin="477,0,0,150" Name="btnRequest"
VerticalAlignment="Bottom" Horizontal Alignment="Left" Width="98"
Click="btnRequest_Click">Send Request</Button>
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<Label Height="27" Horizontal Alignment="Left" Margin="11,0,0,121"
Name="label4" Vertical Alignment="Bottom" Width="76">Event
Log</Label>
<ListBox Margin="12,0,12,12" Name="IstEvents" Height="111"
Vertical Alignment="Bottom" FontStretch="Condensed" FontSize="10" />
<Label Content="mostM0" Height="28" HorizontalAlignment="Left"
Margin="302,269,0,0"
Name="labell" VerticalAlignment="Top" Width="67"
FontFamily="Sylfaen" />
</Grid>
</Window>

gmOdol bgs bsfowdo ,dmmbmgbgdols Los“ (Request List)
sbobogl  dgdmbmgen  Fmmbmgzgbgdl,  GMIwgdosg  dmddggdsdos.
9mobmzbol golivaBogbo dogsoms, 856300 250m0oygbgds 39wgdo
gmOIob 8v9590. o F090000gds ,B0MTs*, ,80LsoMMO“ ©s  Immbmg-
Boewo  ,3090BHOL  BmEwermds, 8900y  3oabogbol  wowszo
»00000bM3bol 4oaBo365“ (Send Request). J3gs dotrzbgbs 3mmbgdo Event
Log sbsbogly 30Dbglid®mgliol 99@ygmdobgdsl olig, Gmym®g 3mblmemols
9:0090o.

> LgMzgolol 3Gmy®stvemo GgseoBsEos

Bg960 LolBgdol ClientService.cs 3m@OL Mo 0bBo30s boBggbgdos
8.6 eoli@obydo.
/- @olBobyo_8.6 --—- ClientService.cs --------
using System;
using System.ServiceModel; //!l!
namespace FirmsCrediting

{

public class ClientService : ICreditReservation
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{
public void RequestCredit(CreditingRequest request)
{
ApplicationInterface.RequestCredit(request);

}

public void RespondToRequest(CreditingResponse response)

{
ApplicationInterface.RespondToRequest(response);
}
}
}

b HgoobBsEos 0ygbgdl ApplicationInterface bigoGHozm® Jeosbl,

HmIgeog M339 99ddboros B39bL doge. ymggaro dgmmo MdMewrm©
0dsbgdl ApplicationInterface 3enobol 9gladsdols Igomb.
ApplicationInterface.cs 53000 dm399os 8.7 eroliBobado.

/] ---- @oliBobyo_8.7--- ApplicationInterface.cs gsogobogals ----
using System;

using System.Windows.Controls;

using System.Activities;

namespace FirmsCrediting

{

public static class Applicationlnterface
{
public static MainWindow _app { get; set; }
public static void AddEvent(String status)
{
if (_app != null)
{
new
ListBoxTextWriter(_app.GetEventListBox()). WriteLine(status);

}
}

247



JB96o s6JodgdGHMmIdo doBBglsolsmyol

public static void RequestCredit(CreditingRequest request)
{
if (_app != null)
_app.RequestCredit(request);

}

public static void RespondToRequest(CreditingResponse response)
{
if (_app != null)
_app.RespondToRequest(response);
}
public static void NewRequest(CreditingRequest request)
{
if (_app != null)
_app.AddNewRequest(request);

9l 9g0mEgdo ™s30L FbMH0OZg 0dsbgdls Fglsdsdol IgomMgdL

33003530590 LEAEGH03OO J00MGOOL A5dMYygbgdom. LoFotm 0bgds

90 3900mEYdOL MHJoeobgds Crediting.xaml.cs googrdo.

> ServiceHost -ols ®g5emobogos

Crediting.xaml.cs gsodo

33035300LM30L 99930 gdgwos ServiceHost-ob Mgoeroboos

390535000  9gBymdobgdgdol dolLowgds®. 030 0s3bEIds  3MHMgdEoL
3MbLEMIEHMOoL Hob Jaslol §gzcol

Loboo. 39duGo 9mgdmeros 8.8 wob@obydo.

/1---- @oliobyo_8.8--------—--
public partial class MainWindow : Window

private ServiceHost _sh; //!!!
public MainWindow()

{ InitializeComponent();
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ApplicationInterface._app = this;

ServiceHost ofjggds 95006, HmEs R5bxs6s BosB300HmMEos ©s
obmgds, HMES Bobxs®o 5IMGHIF0MMWOS.

0900900l ©sdsBgds 6563969905 8.9 obEobydo MainWindow
3wslobogol  BsBHzoMmmzol s s8m@GH300mz0L  dmgEgbsms
05004985390 g00L LYo 0D30M.

/1 - gobBobyo 8.9--—---———--
private void Window_Loaded(object sender, RoutedEventArgs e)
{
/1 350blbsl config 3500 s B0gEgl ool bsbgwo s
// 3obo Juger@o dobsdstroo
Configuration config =
ConfigurationManager.OpenExeConfiguration
(ConfigurationUserLevel. None);
AppSettingsSection app =
(AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["BranchAddress"]. Value;

/1 80050l Lobgeol 358m@sbs gm®Isby
IblBranch.Content = app.Settings["Branch Name"].Value;
// ServiceHost-ol 999dbo
_sh = new ServiceHost(typeof(ClientService));
/1 @3LbOYEol Fo®EHowobl (Endpoint) ©odsdgds
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding = new
BasicHttpBinding();

249



JB96o s6JodgdGHMmIdo doBBglsolsmyol

_sh.AddServiceEndpoint(typeof(ICreditReservation),bBinding,
szAddress);
/1 ServiceHost-0b goblibs 99¢gmdobgdgdol dobswgdsc (listen)
_sh.Open();
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{
// service host-ols @s&M3905
_sh.Close();

dmgmgbol 33 ds39dgeo Loaded blLbol 3mbgoamMsgool
300l 5 5m3LdL  Fowroswol  Lsbgwl  1blBranch -8s®omgol
99996300, 580GH™IoE BMMTs SLsbogl oMol Labgwl. G9dwgy 0Jdbgds
ServiceHost 056533bogMo (passing) ClientService 3¢0sbol. 9909y 030
53Mbx303MM0MIBL LELG™MEOL HoMEGHowl ServiceHost-mgolb, 0ggbgdl
65 36md0Er0 JobsFsMH oL, J0dOL s 3bEHMIJEOL Ladgryals.
Unloaded 9m3mgbol 0038539090 “93®ogrm@  buydogl
ServiceHost-U, sbig M08 3930 5056 dmbgds dg@ymdobgdgdols dowgds.
33035300L  539985390s:  LoFoMms  83¢035300L M3 body
303008 ghmo 2583905, 0000MYMEO 5300 3MBBOYMOS3O0OL
33500l 39MLOO.
53096  LsFodms F6  3awogodol  s8mgdggds  Solution-ob
50boAY65 s 3MIZ0EoEMMOL 99609369030 >®TMLIRBIMYEs.
39349650 sbowo gmwog®o BankRequest -g3merg®olb J3q0,
6m3goE 0dsbgdl Bs6390L. F90gy 353M30MHMm 35630l BmegMHTo
B50Yd0, HMIgdoE Bgdmo 8934dgbom;
FirmsCrediting.exe // Application
FirmsCrediting.exe.config // XAML Configuration file
FirmsCrediting.pdb // program debug database
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LobEgdol 3w98s3900L 8909y 23996900 MmMo FMTs Bobx oMo,
39500MO©, JOHMO 3MHIOGHMM0 GoMIol, dgmeg Logobsblim ds6300.
3500 InMob dgbadergdgaero 0gbgds 0bxm®Iozool s dg@Eymdobgdgdols
23933, MHobo o933 2306ms (65b.8.4).

8.3. LgM30L-53¢r03530900l 3MMMTYO MJIXODIF0S O
3590g9bgds Ms BizTalk Server gsthgom8o

Ms BizTalk bg®ggMo Lodr)segdsls 0dgrg3s 3000ML s esdwgdsml
39HYmdobgdgdo [34]. 93w03530580 ©T5BHIOMWO MO IGLEHMIE00
g3s0¢0o Bank_orchestration.odx.

"0 BankizTakk - Microsoft isual Studio Administrato) (i TR T (ol e

lFile Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help |

—-— =l Eg

File Edit View Project Build Debug Team BizTalk Data Tools Architecture Test Analyze Window Help
Sl (G e % a9 - DB b [Debug  ~f[AnyCPU Bl

o0 BankBizTalk - Microsoft Visual Studirt;(il\—;rni;\;strator)
"+

ﬁ BizTalk Orchestration.odx X v chhsnrml\ Vlﬂ > 1 ,X
v I YT [
5 Port Surface « . )  PortSurface . @ Orchestrat!on Properties

(] . — -1 Orchestration Parameters

E‘ _ v - - -7 Ports

5 |AddClientPort ;@’ ClientServicePort i-{ &1 AddClientPort

g Re(eiveNewCIier;‘/l | CaliClientService | (B ClientSenicePort

A Requel® ReceiveMessage 03 Request {7 Messages

E_‘ @ Response ; 4 AddClientForService

g e L_‘ [ E— -4 AddClientMessage

{4 AddClientMessageRespons

ConstructMessage A ;
{4 ReceiveMessage

i
i
i v [ Variables
i '? E {3 Correlation Sets =
1 | TransformAdd... a _'3_?!.6 Links
: &S]
l\ ............... (- Port Types
% AddClientPortType
5A \';-% ReceivePortType
ey [ & ClientServicePortType

SendAddClient... @@ IClientsService

=147 Multi-part Message Types

R :l’ IClientsService_GetClientLis
8- IClientsService_GetClientLis—
i j IClientsService_OpenClient_

1) j IClientsService_OpenClient_
| 1 | 3

ReceiveAddCli...

65b.8.5. Ms BizTalk Server-ols cx®3gb@®s300ol g3sogmo
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999ymdobgdgdol dowgds bgds XML gm®ds@do. XML-ob

5385390 o 04dbgds bdgdol gooero Clients.xsd.
<?xml version="1.0" encoding="utf-16"?>
<xs:schema xmlIns="http://BankBizTalk.Client"

xmlns:b="http://schemas.microsoft.com/BizTalk/2003"

targetNamespace="http://BankBizTalk.Client"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:element name="Root">
<xs:complexType>

<xs:sequence>
<xs:element name="CLIENT_NO" type="xs:unsignedInt" />
<xs:element name="BRANCH_ID" type="xs:short" />
<xs:element name="CLIENT_TYPE" type="xs:short" />
<xs:element name="FIRST NAME" type="xs:string" />
<xs:element name="LAST NAME" type="xs:string" />
<xs:element name="FATHERS_NAME" type="xs:string" />
<xs:element name="MALE_FEMALE" type="xs:boolean" />
<xs:element name="PASSPORT" type="xs:string" />
<xs:element name="PERSONAL_ID" type="xs:string" />
<xs:element name="COUNTRY" type="xs:string" />
<xs:element name="CITY" type="xs:string" />
<xs:element name="PHONE" type="xs:string" />
<xs:element name="ADDRESS" type="xs:string" />
<xs:element name="BIRTH_DATE" type="xs:string" />
<xs:element name="BIRTH_PLACE" type="xs:string" />
<xs:element name="MOF_TAX_CODE" type="xs:string" />
<xs:element name="CLOSE_DATE" type="xs:dateTime" />

</xs:sequence>

</xs:complexType>
</xs:element>

</xs:schema>

0mbo39dg00L domgds bgds 3mMmEHgool bodsgrgdom. 3mMEolslb
00900mg0s G9¢Ymdobgdol BHodo (Message Type). 99¢gmdobgds 30 mog0l
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dbcm0og d0gmmgds ol Lggds Mol dgledsdol XML-ol domgdsg bogds,
Port>Message>Schema. 53 3dgdmbggzedo domomgdwemos Clients.xsd.
393006900l dowgdol 9989 Mbs dmbgl XML -0l gm®mdoMgds, Mo
G0OdoGomsg LoFoMms dobo  AssEgds 390-LgM30LBY.  SToLomzgol
3000m0yqgbgds Transform 3md3mbgb@o. 8ol 9gdogow dgBYymdobgdol
303do dogmomgds Clients.xsd s Clients4Service.xsd.

53 Udgdgdl dmMol  MMM0gMHMII380MH0 503905 8.6 bsbsHby
dmsgdmeo  0blGmIghBol  Lodmswgdom.  dogdwo  XML-ob
2390053995  bgds  ClientsService  39d-bgHgobolmgol.  sdolLamzgol
MmO39LGO30500  9dsBHgds  JoaHegbol  FgBymdobgds,  GmIgwroa
393b3gal  sbogr  JmBAL  3wogbGol  Imbozgdgdl.  39d-LgGmzolol
309dobgdobomgol  LoFoMms  3OMgdBHL  ©ogdsGH™mb  393doto  39d-
LgM30LMb. sFobsmzol  godmoygbgds AddGeneratedItems bgarbofiyem.
8.7 bobobby 9m 399 0s 58 0blEGHMWIgbEHOL 3odmdsbgds:

ClientMessageTransform.btm >< QeraEilelfa oo i1, WaT. e

= |BEa | @| a 0 K | sear ”
= £ <Schema> <Schema> ¢l =
= [£] Root Root [=| =
i3 CLIENT_NO R Clientld &
=5 BRANCH_ID DeptNo &=
&5 CLIENT_TYPE ClientType &
= FIRST_NAME : : : -1 SurName &3
=3 LAST_NAME - —————— ] FamilyName &2
&) FATHERS_NAME — +—— - ———— — FathersName &=
&5 MALE_FEMALE Gender &
&% PASSPORT : e : DocNum =2/
&= PERSONAL_ID : : : PersonallD &=
&5 COUNTRY - CountrylS &=
= CITY - - - - City &
&3 PHONE b : : -4 —— PhoneNum &)
= ADDRESS ] Address &=
&3 BIRTH_DATE - BithDate &=
{&=5 BIRTH_PLACE BirthPlace &)
{5 MOF_TAX_CODE : : : 4 — Mof TaxCode &3
|s35] CLOSE_DATE

14« <« » »  Page

65b.8.6. XML ¢65bBligemcdsgool obligmmdgb@o
253



JB96o s6JodgdGHMmIdo doBBglsolsmyol

-
% BizTalk WCF Service Consuming Wizard
—

Metadata Endpoint
Specify the MEX endpoint of the WCF service.

TN
Edit credentials for password-based authentication schemes.

Metadata Address (URL):
http:/Aocalhost: 14138/ Clients Service/Clients Service sve

Example: http://host[:port)/service 2wsdl

ClientsService Service

You have created a service.

To test this service, you will need to create a client and use it
to call the service. You can do this using the svcutil.exe tool
from the command line with the following syntax: =

< | H

B | Eo ) [ om

65b.8.7. AddGeneratedItems byelssfiye

3MGHob d0dgd  dgboligergabyg googsgds AddClientMessage
99HYmdobgds. 98 m3gMmozool glitrmergdol 8999y 3odm0dsbgds 39d-
LyM30bo, MMIgos  YOOHMBzgwymngl  BsBsdo/LobEHIdsdo  sbowro
3w0963G0L ©535@gdL. Mm39M5300L aLMMEgdoL d98gy 390-LgM30LO
50619b9gdl I9EYmd0bgdsL:

BankBizTalk. ClientsService_tempuri_org.OpenClientResponse.

509 99@Yymd0bgd0l domgdol 8999y MmM39LEHMsE05d0 BogdEro
@MY035 S gdls mdomdsl.
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8.4. Web-LoliBgdols dmabdstgdgmmoms 0b@ghagoligdols
53985 LgM30LgdOL MHYsEOBIGO00

390 069Mgx30L0L GmMTs Ggddbowos ASP.NET 53¢0035:30580. 00
39003905 3992390gd0Ls s 30l Bo0wgdoLysb [34,36]. gl s3¢o-
39605 8mbo3gdgdol d5Bsdo §3mdolomzgol gsdmoygbgdl 39d-Lgmzo-
LgodL. 390 bYM30L9dO sToGHJOEo Add Service Reference osEmyw®o
BoBXOOL LT GO0, 59 BobxGOL LBsmMO Fm3dME0s 8.8 bsbsHby.

r Al
Add Service Reference M

To see a list of available services on a specific server, enter a service URL and click Go, To browse for available
services, click Discover,

Address:
http://localhost:14138/ ClientsService/ ClientsService.svc v | Go-| | | Discover ||

W Services: Operations:
Il | ® #) ClientsSenvice ‘

1 service(s) found at address 'http://localhost:14138/ClientsService/ClientsService.sve',

Namespace:
ClientsWCFService]

G 1 — !
| Advanced... (0]¢ ! Cancel |

65b.8.8. Add Service Reference @osgrmym®o gsbxs6s.

00 gbyxsmsdo  aoofiggds  390-LgMgzolbo  URL.  ogdbgds
U39g309¢MmHo  Lobgegdol  Logs®g (Namespace) s bgds 390-
LYM30LMSD AL 3IZ3TMYdJEO  JEbGOOL  gbgMsEos. sbowro
30963900l M90LEHMOEo0L BMMTs, MMIgEoa 4odmoygbgds dsmo
M930LEGH®5300LsM30L  LobEYIsdo, Tmbsgdgdol dobsdo Tglsbobaco,
0m 3999905 8.9 Bobsbby.
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00 BankSences - Mirosoft Vil Studio (dmintetor) R LT

File Edit View Project Build Debug Team Data Fonnatr Table Tools Architecture Test Analyze Window Help - :
)’uj'__]'ﬁﬂa‘}a -4 Lﬁl"’ ! ‘@‘3‘ b ‘Debug vH/»‘myCPU "[@}<PersonName>GBOf\A+AE</v"@ﬁj‘ﬂﬁ}ﬂ
{£p (Stecss |7/ | | Paragraph | Helvetica Newe, L -} 08em ~|| B 2 U | A 2| = v|i= | 8| % - § (0 InstollWeb Components  { Publ

17 Defaultasprcs  PECHERT® DataSources.cs  ClientsSenvicesve  MofSenvicesve.cs

"
m
2
f
¥
-5
9
8
N
-
o
S
o
Qo
X

Site.master
MainContent (Custom), .
309600l Ag30bEMEo0l BmMd Ul
bsbgmo

33960
0sd0b Lsbgmo
BOMOKMO W

Ugbo (" :9Andoco {* Gogfmdonn

3dscandols omvfrogo Gn0y3sbg0n oxsfiogo
osdscandols scogotmo

Lsbsbobes yncoo

] 1] [ }

o Split | & Source E|<asp:Content#BodyContent> > E]

65b.8.9. 9dbdstgdemols 0bGHghggmolio ASP.NET gstgdmdo

390-33960 89995 HTML s 30l 3s0mgdolysb. 3modo
2990996999905 C# gbs. dmdbBoMgderols dmbs3gdgdol dg@ebol 8999y
»0965b30“  ©oWs3By ©oFgMHom ImbEgds ImMbsEgdgdoL ooy bagbo
LYE39HDY S 3OMEIEMOOL gsdmdsbgds AddClient_Click. dm3gdwycos
©os30L Click 9gommeol 8.10 ¢rob@obyo:
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/l--- wobBobyo_8.10
protected void AddClient_Click(object sender, EventArgs e)
{

ClientsWCFService.ClientsServiceClient service = new
ClientsWCFService.ClientsServiceClient();

string firstName = txtFirstName.Text;

string lastName = txtLastName.Text;

string fatherName = txtFatherName.Text;

int brachID = Convert.ToInt32(dd1Branch.Selected Value);

byte type = Convert.ToByte(ddlType.SelectedValue);

string country = ddlCountry.SelectedValue;

string city = txtCity.Text;

string address = txtAddress.Text;

string phone = txtPhone.Text;

string passport = txtPassport.Text;

string personallD = txtPersonallD.Text;

bool gender = rdlGender.SelectedValue=="0"?false:true;

DateTime birtDate = DateTime.Parse(txtBirtDate.Text);

string birtPlace = txtBirtPlace.Text;

string taxCode = txtTaxCode.Text;

try

{

int clientNo = service.OpenClient(firstName, lastName, fatherName,
brachlID, type, gender, passport, personallD,
country, city, address, phone, birtPlace, birtDate,
taxCode);
if (clientNo != -1)
Response.Redirect(String.Format("~/Result.aspx?clientld={0}",

clientNo));
}
catch (Exception ex)
{
throw ex;
}

}
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50 3OHME9M580 45dMmodabgds 390-bgMzolo ClientsWCFService
©5 dobo dgoomeo OpenClient. 53 JgoOmEL  osg39ds>  sbsewo
ddbBogdeools dmbogdgdo, 399-LbgMgzolo 3o MBOHMBlgEYmal 53
9mbo399900b slsbgols dobado.

8.5. alizabo

3mO3mO530M  ©d  30M3MME305msdmEOOL  Loobgm®dsgom
Lobgdgddo 39(3000gOJ0S ®5658906MM39 0b@gaMogomwo
LSFMogdgdOL  2odmygbads,  Mog MBOHMbggwymgl  LyMgol—
™609bG0Mgdwo sMJo@Gg@ Mol M950DoEoY, Hm3gwos
©5037dbgd o mMHRoBoBogool  0bFHYMIEo0L  s®bBy.  dbgyegbio
008> ™o30L  IBOOZ  Fobs3oMmMdIBL  gugdGHBmbmwo  dobbgl-
36m3gLgdol  dglevyengdol  LoLbHGOxol  BOHEIL,  989dGH0bMBdL,
155089 MMBL S MLOIFOPHLMYOI;

56509000m39  06x3mOIoz0wo  GH9dbmemyogdol,  3gMdm
CASE-0bL3Mdg63¢gool 299myqbgdom 3m6M3mMogomwo d9bgxdgb@obs
©5  06@)MH3MM3MMHOE0ME0  390-53¢003530900L 93900l 3Mm3gLido,
0600369m3boe  MAx MBS  3OMaMsdmmo  bBOHMBblgwymgol
bos@olbo o bogMdbmdws  930oMmEgds  I3MMg]EHgool,  dobo
083wgd9b@oEoolsy s Mgobgobgmobaol  3gMomgdo. oo
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sbstromno_1

9mbB539d0ms d3BgdOLs 3elBIOHMEo sJodgdGr@ol dgdabs
3203mM530Meo Jigeols 3oOHGHMsEmE gM3gMre LogMigdo

20m356ol gLl BIWIE  9930WIdIWO  FODOIWYOHO  ©o
30590 MglvOLgdol 6oLbs dmzgdweos 2.1 s 2.2 3bMHorgddo,
bom 00350 59m 3965 999009 349694@ 9oL dmoEegL:

o 30B03Omo 3mLEJOOLS o BMbsgdms boEd3900L doToMmM3s Bom
dmeol LMo 3538060006 LFYsMHFBOoM  (MM039 3mbGHOL ™mEM0gZY
L5(3930006 3538060 gdo):

o MGHowods IBM DS Storage Manager;

o MO0 sboo 30MEHNWMMO Jobdobols 8gddbs Fobolfs® dgddbowro
350embosb (VM Template) m396530¢0 bob¢gdoomn Windows 2008 R2
Enterprise 05 35000 3535Mm30:

o 2  306¢Memrmo  Jugdo  0b@gdagolols  dgddbs,
HMIGmogob 300390  As63Mm3zboos  3EsliBgMols s  Jugwrol
MOMOJGOOMIOLMZOL S oSy,  bmeem  JgmMg 3l gmol
33960058mM0oL 3m3bogazosl galabvIMgds s B3gBH0W0s (56 A59Rbos
Jugewdo gobobigegEro F0d3560 b4 4900390). JesbiBgMol 3356dms dogo
Jbgel Heartbeat- (3memoliggdol) Jugembsg ¢Hmgdgb;

» Jgbodzbs: gy 20050 Jsbfsbol  Jlgereio
3069808905305  5@3AIEIBOL  fsdersl s bgersbers  ©sdsBgdsb
Jm00bmgls

o Windows Failover Cluster-ob 53v9353900L {obsdommdsl
3WsbBgOoL 33960900 Fobolifo®  F9gddboew  mIgbmME  0bgGs-
bEHOWIGMOdo (Active Directory) 063Hga®momgdss.  3aobidgdoyeo
LgOH3oLbol 4583905 @ FMALEbLNYYMGds 3396090y  MIgbMMHO
(3E0MBWM0) LosMobgzMm BsbsfgMgdoom smmgbEozsEosl dmombmgl;
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0 300FMWMEOHO  056d560L  sy0wWlsdYmago  SAN-bsEsg0s.
330WgOJE0s  30MGHMeMo 8564969008  BogMsEool  Bmbdsool
ALGH0MIds 3MBEJOLS s L3390l FmEOL.

o 2 5boero 30MHGHWOEMo ©ol3ol 9ddbs gMH0-gM0 Z30OEEIG
0564565%9:

o 9hHm-ghm 300G G  F9bdobsdo  ©olb3gdol  mbesob-
6950090 2500593565, 0boEGosWOBsE0s, GH™MIgdoL Fgddbs s Fggdol
90603 9d9;

o 3WibEgMol 33memyd-ob3o;

o 3l gH o 8mbsEgdms dsBobl Loksgo.

e Windows Failover Cluster-ob 503305 300&)oewg6 9564obgd%g
Lg®39M0L Bmbgiosms (Features) Loosb;

e .NET Framework -0l 1643000 2599d@0w0gds 039 33560%g;

¢ Windows SQL Server Cluster-ols obl@sosgos 3¢sbGg@ol gho-

90 33560D7. 0bLEGOE30s LEWMWEIds Y3gws sMBgMEn 3356d%Y.
o Cluster Validation Test

e Windows SQL Server Cluster-ob sbogo 3356d0L  @sds¢gds
3wsbiBgMol Igmeg 3356d%9;
e Cluster Shared Disks;
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3bsm0_2
Web-0l mlsgmombmgdols s bg@zoliols dmabdstgdgamoms
0639 x90L930L MHYoEobs30s

390 93w035309000  bdoMo  LsFomms  BmIbTsMHIOYEMS
0©96GH0x803s300 @5 FomM30L  bbgoslbgs MalyOLYdby Famdol
MRWgOoL  3obLabg®s. ASP.NET-0o sMUgdmdl  s9m9bEogozsgool
6509bodg dgomeo: Windows, Forms, Passport. gl dmomm©gdo
23960L5BE3MYOs 3mbgogmMeool gsowrdo authentication ¢gyol mode
3GHM0dEHOL bydowgdom [34,35]:
<configuration>

<system.web>
<authentication />
</system.web>
</configuration>

dgomgdo:
<authentication mode="Windows" />
<authentication mode="Forms" />
<authentication mode="Passport" />
<authentication mode="None" />

Web-5300035305%9  9mdbdogderol  §3mdol  wxgagdsl
23obLoBE3Msgl authentication  gegdgbGo,  bmwm 83035300l
2396339 Bofoengdbyg gobolsbmgMgds authorization gergdgGoom: deny
s allow §39¢99963H9d0b bodwyswrgdoom:

¥ — 296lsBmgmagls gggams dmabdstgdguls,
? — 36mB0dE dedbIsMHdMgOL.

3592500m5Q, 56MmbodmE® ImIbIsMdgmsM30L Lso@ by Hzmdol
MREWJOoL  golvmods© 390-Lso@ol  3mbgogmGsool  gsowdo
Boofigmgds:

<configuration>
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<system.web>
<authorization>
<deny users="?" />
</authorization>
</system.web>
</configuration>
d9L5d909Ww0s (39¢39Mw IMIbToMgdgEHg s IMIbTsMgdgEmS
X315390D9 §300MmTob MREqdol 0boFgds. 99dgao Psbsfgmo bodbsgl,
™I §30mIol MBwgds 9J30n someone s Admins xma3do dgdogoq
9mdbdsemgdrgdls:
<authorization>
<allow users="someone" />
<allow roles="Admins" />
<deny users="*" />

</authorization>

890 gdYEOs YOINZY FIWIINL 390-339PEYIODY f3mdol
OBLIOIOOL ©oggbdag:
<location path="webpage.aspx">
<authorization>
<allow roles="managers" />
<deny users="?"/>
</authorization>

</location>

obs  RMoadgbBHo g30P39b6gdL, M3 webpage.aspx {3mdol
MREOS 5J30 dbmenme managers 330l dmdHIsMOEYOL.

Forms dgomeom 9mdbds®gdgemms  93@GMmM0bs300L  tml
Lo FotMems dmdbdadgdeol baMgyuoLE®MSEOM 3439MEOL domomgds:

<configuration>
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<system.web>
<authentication mode="Forms">
<forms name=".ASPXCOOKIE" loginUrl="login.aspx" protection="All"
timeout="30" path="/"></forms>
</authentication>
</system.web>
</configuration>

390 Loo@bg 9mdbToMgdgdol 53EMOHO0DsE00L Togowomo:
// @s0@o Web.config:
<configuration>
<system.web>
<authentication mode="Forms">
<forms name=".ASPXUSERDEMO" loginUrl="login.aspx"
protection="All" timeout="60" />
</authentication>
<authorization>
<deny users="?" />
</authorization>
<globalization requestEncoding="UTF-8" responseEncoding="UTF-8" />
</system.web>
</configuration>
/I @s0qo Default.aspx:
<%@ Import Namespace="System.Web.Security " %>
<html>
<script language="C#" runat="server">
void Page_Load(Object Src, EventArgs E )
{ Welcome.Text = "Hello, " + User.Identity.Name;
}
void Signout_Click(Object sender, EventArgs E)
{ FormsAuthentication.SignOut();
Response.Redirect("login.aspx");

}

</script>
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<body>
<h3><font face="Verdana">Using Cookie Authentication</font></h3>
<form runat="server" ID="Form1">
<h3><asp:label id="Welcome" runat="server" /></h3>
<asp:button text="Signout" OnClick="Signout_Click" runat="server"
ID="Buttonl" NAME="Buttonl" />
</form>
</body>
</html>

// @s50@o Login.aspx:

<%@ Import Namespace="System.Web.Security " %>
<html>

<script language="C#" runat="server">

void Login_Click(Object sender, EventArgs E) {
//authenticate user: this samples accepts only one user with a
//name of someone@www.contoso.com and a password of "password'
if((UserEmail. Value=="someone")&&(UserPass.Value=="password"))
{
FormsAuthentication.RedirectFromLoginPage(UserEmail. Value,
PersistCookie.Checked);
}
else
{ Msg.Text = "Invalid Credentials: Please try again"; }
}
</script>
<body>
<form runat="server" ID="Form1">
<h3><font face="Verdana">Login Page</font></h3>
<table>
<tr>
<td>Email:</td>
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<td><input id="UserEmail" type="text" runat="server"
NAME="UserEmail" /></td>
<td
</td>
</tr>
<tr>
<td>Password:</td>
<td><input id="UserPass" type="password" runat="server"
NAME="UserPass" /></td>
<td>
</td>
</tr>
<tr>
<td>Persistent Cookie:</td>
<td><ASP:CheckBox id="PersistCookie" runat="server" />
</td>
<td></td>
</tr>
</table>
<asp:button text="Login" OnClick="Login_Click"
runat="server" ID="Buttonl" NAME="Buttonl" />
<asp:Label id="Msg" ForeColor="red" Font-Name="Verdana"
Font-Size="10" runat="server" />

</form>
</body>
</html> Login Page
Ennaal [
Password |

Peranistent Coolae:

Logn |

Bob. 2-1
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