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33@03530900L  (QBIOmMGIOL) MmMo Boso®MLabgmdss  (36mdogro:
306@mML  LobGHYdgdo, GMIGEmsE 1939 LEToRoE™  S3¢035309dL
MPmgd96 o 390-53¢003530900, MMIgwms 259mygbgdsi 0bEGHgMbgE
0657 HYMJO0sbss Fisdwgdgero [1-3].

9B sbstrngdo 0ddbgds .NET Framework -ob m®o Lbbgssbbgos
353930m. 306390 - Windows Forms 3md3mbgb@dgdom s Tgmég
ASP.NET -0l bs3995c0gd0m. 60396 593b 053060 M3065GLmdId0 ©
B3 mg5690s60. 3gMIm, Lodogom BsHMYdO dsewby dmdbowo s
95d30Mw0s, b Web-@sbstromngdo 0b@ghbg@ol bsdmswgdoom
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96535¢00 dmIHT>Od0LMZ0L. FogMod 196539MM39 30330v9BHIMHO
39d6mma0gd0L  Lsdys®mdo o3 MmMo bsbol  53¢03s3090L  ImGOol
LoBL3MYO0 LI MBOM S MBOHM 0TEGdS [4].

Web-bsdbobm@gool s WCF (Windows Communication
Foundation)  Lg®HgoL-mMogb@GHomgdmwo  s0Jdodgdd«weol  53900L
153150 93900L 49BgbsT gobs30MmMds Lsdsg0M- s 390-BIMMIdOOL
36J30mbomgdol  GgledewgdEmds  gMHm0sb  2sbsfowgdan  as0gdmdo,
Los@ ImbsEggdoms 4533Ws beM309w©Ids MMAMGME WM, 939
3B M®  Jugergddo. 1-gew  Bobsbby  Bobgzgbgdos gl asdog-
00567090 3Mmagbo.

WPF - Windows Presentation Foundation g®o-goomo sbgomo
3995960005699 0 Fgdbmema0ss s 53901 0bigom BsOML, HmIgedos
2390mMoEgbmwos  ©s30MHOL30MYGds  LboToR0EM  93WOZIS30L o
06¢9MbgAL  ImMol.  WPF-sbotonl  dgmdwos  1wbdiombodmgds
OHMamO3  Bo0sgy0m  93¢035300L, 939 MMAMOE  390-93¢035305L
065mBgHoL Jogabom. s®LYdMBL sbggzg WPF-ob 99bomuero g3gdlos,
Lobgwoom  Silverlight, ®mdomsi  dgbodergdgwos  39d-sbseromdo

065303600 dbgeol sds@gds.
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659GMdol  Lsd ™sgdo  FgIM™O35HBYO0s  I3MMAMSTJOOL
50b0dbmo 303MmoEwo Ggdbmewmyogdol doMomswo 3bgdgdo ©s
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I 2530: ©33MHMM>3g00L 30dMGoEIo

39dbmema0900
1.1. Windows Presentation Foundation ¢gdbmgrmgos

3M5dBozmwo  Lodndomgdol  Fglobmemgdeo  Windows
Presentation Foundation bobgdsdo LogoMms 89990 MgbwyMLgdo:
> m3960530vyemo Lob@gds - .Net Framework-ob 3.0 (s SP1) gg®bosl
5936 Windows XP, Windows Vista s> Windows Server 2003—ols dbs6qsFgMo.
.Net Framework 4.0/4.5-0l g50mBgbols 99809 00 89365 LOMWYMGBOEO
39bs.  9bowo  gmbJ3ombormdol  godmlioggbgdwo  LolivyMzggaos
3Mbx304Mo300L A5w)dxmdGLGdS:
o Windows 7 56 Windows 10 (56 Windows Server 2008 R2);
455303990 356@s DirectX-ob d9-9 3gOlboolmgol;
> 0b3aM0oMmdwo  Lsdmdsm  gs@gdm: .Net Framework 4.0/4.5.
1.1 BsbsbBy 6583969305 mMHo doMomso 3MmyMmsdwmo sbogdo (XAML-
0530L0 FgJNOMPIOOD S JMPO).

-

'

|’ MainWindow avdngegoeeo 3empo ‘
! i B 4 1
E XAML Codebehind '
: <Window> public class MainWindow { :
i <Button>Okay</Button> public MainWindow () H

1
\ 7

6sb.1.1

WPF (50069 36000 ogm Labgeroo Avalon) s60ob ¢gdbmermaos,
OMIgog  Lodwogdsl 0dwg3zs  ©@s0fgHMl 3o RmMdsby

590130009090 5303530900, ©OBs0boLs s BMbIgombogHo
9
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d9LodgdE™dYOOL 3bso symzom. 080 9Bwydbgds sEMY SOLYdWE
obg®  BgdbmeEmaosms  oBIMOMGdIME  36gdgdL s  Jeobigdl,
Omammogss Windows Forms, ASP.NET, XML, GDI+ o 5.0. sbgomo
dbogLgds oMo PBobl 39d-sbsmmol sffgmdolol .NET Framework
396M90mdo [1,2].

23905 530bs WPF-8o 9Ms3moss sbowo  ggmbjgombogrym®o
158995¢98980 3GIMAM5ToLEJIOLS d FTHTsMYdWGOOLMZ0L, M3 dobo,
OmamO3  sbowo  FHgdbmemyool  gobbowrgol  MBagdsl  0derggs.
050momoq,  Silverlight  @gdbmmmaosls  dgmdamos  36MHMaG59900
300306  ¥3MyHgMTdo  FgolBrmaml. 53 3Eopobol  0bLEIwsE0s
3(30WGOJIN05. 3655 OO TM(EMEMdOL, 3nI3sd@Em0s. oy Omyme3
WPF-80, 53o3 3o9moygbgds XAML o C#. 853650 WPF 36659900
Mmom@ 069HBgMHI0 396 250039ds.

WPF 899350m0L 39J&HMMe 36583035D9 35D0Mgdmms© ©s 56
3049 gdBy. FsMMNZ0L 9gergdgbEHgoo, 3695303900, s53Mgm3zg bsbsBIdO 56
0bsbgds 30glgagdom, 0539 500fgMgds IGO0 s [HM5ggd0m.
590b 25FM 505055 IC0JHO M0 YOI Gds bOEHMMYOOLYLD.

1.1.1. WPF 530353000 899865 8tB5398005 dsB0d00

3O3MOSG0M0 530035305 (BIMMO) 3MHMYMsTds, IMIgEO3
6950Bo30sl  1390090L  2obLOBWIOME  BoBBYLTMEIBL  (dOBOIL-
a3b6gd30sL). sbshHmo Mbs 8domdgl dmbs3gdgdmsb, MHMIwgdos
065bgds LEobBMMTs30M LoLEYIOL Imbszgdoms doBsdo.

©65O0L  9OJoBgJBHIOs  BmoEsglb  Fomdmeagbols MU,
00BbglEmaozol Mgl o dmbBoggdms M. ©BsMMOL MomMgEo
6oL gmbJaombogmds 3936M9ss  ©sTM3Z0IOINMEo  LEObBMGTs0M
LobEgdob Logbmd®mog bLgygHmMBy, MMIEs SOLIIMBL sxM039 bMYswO,
533990 MGOo 3630930, HMIWGIOE sbobosMIOL 3M5JE03MWs©
B9d0LI0gM 3MM3MO30E BIODU.
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50339650, 53003530590 65 383l Fomdmagbols Iy,
“M™Igos MBOMB39wymxal 9cdbdsgderols 06¢9m3x390LL
LolEgdoLmsb. 0b@EHgMagolbo dgodwgds 8goddbsls Windows-gsbxMgdoo
©> WPF 933960©9000m, Mmdwmgdog dgogbgds do®Mmgzgol ULbgswlbgs
3099500 gegdgbGoom [5].

9smmzolb  gangdgb@gdo Mbs WHBOMBlgwymzgl LolEgdol
3Bd30Mmbsmdol gobmo® FoMImyqbsli dmIbTsMmdEOLMZ0L,
3fo6BMgdgl Fgbodwbo B8mbs3gdgdol 39MH0x035305L @S MM™MOIOH-
4090909l 30BbYL3wsligdsb.

00Bbglbermaongol dMg Mbos MHOHYB3gLYMBREIL  IBbIGHMOL
doOomo©  BW6J30mbomdslL:  @osgMmMIoMml  doBBYLIWLgdO,
M9oe0Bgds  3093900mb  IMbsggdms  ©3v)ds3900lL  SEPMMOmIOL,
MBOMB39yml 9mbs3g9gdmsb dogMmgds s Bomo 3980MHgds. o8 MOl
M9oe0BsEos  dg0dgds  4obbmM09w@gl  3Eobgdol  baywydzgaby,
OH0Iwgdog d0Bbglermyozsl Mo 0BIOL 0bEIMBgoLwo gwrgdgb-
AgooL  Jmsbms  gomEgdom o6 Fmbogdms  dmEgEol  Jesbos
0900m9d00m.

dmbszgdoms g Mbs BHMb3gymBEIl ©sbsOMOL MBmo-
9O»J099gdsL dsBol IMbs(39098096. 3MO3MOH30ME 93035309000
000bomzol  439woby  BoBobdgfimboros  godmygbgdee  odbsl
3wos@gmemds ADO.NET Entity Framework o 0Omogeo EDM
(Entity Data Model). EDM dm@go s@fgdlb dmbsggdoms big®mwyd@aydol
530039900 d965b30L BMMIOLYSE odM30IOS.

3003005300 EBIMMGOOL  ©I3OMIGHJOoL  Lszombgdols
F9lobfogeo 29630bowMmom doMmomso BoEAMIYd0 0bBMGIsEowo
LobBHYIOL 39 3gMEr0 BbJ30gdOL SLogIds, MMIgEroE M HOOMBlgen-
g4zl 300356000 0565096:MmFgerms 8mbogdgdool sdmdsgqdsl.

dogoomolbmgol o  g98m3z3094gbgdm  dmbszgdms  d5BobL
TitlePersonal, 3b®ogdobs s 390900l 9300y Mom@gbmdom, bmwm

11
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33¢035300L B3v96d30MmbsErmds 0135w olFobgdol 3335600l MsbsTIGmM-
dgwomo  dmbs3gdgool dg@obsl, 3mMgdBoMadsl s Fodwol. sloggdo
BsH»0 Mbs MBOHMB3gYMmRgl 990ga0 dmboggdgdol dgbobgsls
©5 29000 053900L:  ggsM0, bobgero, bigbo, @sds@dol_ostoro,
05650009880, (H9099%mbo, 9ev_%RlHo.
33035300L 53bJ0gd0s:

¢ 336509OHMIgwms 8mbs3999d0L OIMZo0gMHYDY;

*  5boE0 M565FIOMIOL IMbsggdms Tg@sbo;

o »56539OHMBol dmbso3gdms MHgogdGH0Mmds;

¢ 35659960l Imbsigdgdol Fodas;

o  9mbs3gdms dmdgdbs 19653 MIEolL dglobgd.

29630b0wmm ,,0HL09-©IM3Z0IOIMEGdOL” IMEIWOL JoMmOMmS-
©O0 ©Jg0900. BoLO LsdBM 3MI3MBYBEHJO0s: sGMBYdO (Md0gdFJo0),
abM 30530900 (353906M700) s M30L90JdO (5GHMOBEHJVO0).

LogdMbLBHMsEGoMm  dogoomby 398396mm  dFmgeol 53900l
3OmEbo  sOLIDPMEO BdDOL  gedmygbgdom. sydwo PageEmployee
3BsHMOL  239MoLs s Fmbo3gdms BmEgEolimzol b EogwEgds
dmbsggdms  900ds  0bBHIORGoLOL  gangdgb@gdmsb:  BHgduGdmJLol,
3M3dMIMJLOL, OoLEDdMJLOL S MIMOMOL. 43BobOEGds bsMMOL
MO0IONJIJEIO0L  Mm39Ms30900L  ©3MMYJBHdoL  Lsgombgdo
9bo3gdmo d5Bobmsb: dMboggms M9odEH0MmYds, sTsEJds s Fodwo.
00fgMgds dmboigdoms dgdmfjdgdol dglsdaergdaermds dosmo dg@Esbolsl,
ddbBsMgdegerms d9dmjdgdol fglgdol godmygbgdoo.

Entity Data Model (EDM) - s®bms 8mbozgdoms dm@aero (,oMmbms-
393806gd0L* dmgwo). EDM 3mgero do®omo 3690500 gohmmdeno-
0055, MIgerog S0fgdl Imbsgdoms bLEAHMYIGHOL dobo 3nd30E Mol
d9bLogM9dsdo BoBO3WMmO© Fgbsbzol B3MMToLAE ©BMY30YdIWS.
EDM  Odmgwdo  s0fhgdo  dmbogdgdl  dgodemgds  3dmboogl
2496Lb39398o LEHOMIEHMOHIOO: MILE30IM0, BIJLEGHWOO GO0 IdOL,

12



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

XML-0b, gemgd@®mbmero 3bmowgdol s Ggdmm@gool. EDM dmogao
00Pgdl  Bmbogdms  LEGHMWIBHYOIL  sOLGdOLS S 393doMgdOL
159319939 BY, HMBW GO0 FM)30IOJE0s Tgbobgzol bdqgdgdoliysb.
sbgmo  doamdol  Logmdgzgwbg  dmbsggdos gobozmmo
535blimgMgds 2ob(3939390I0s 6MMOLORD s 56 FmJdgrgdl
ol s9v)d53905BY. 530l MBOHNMB3gYMRs bgds 0dol odm, GMI
3MLgd0 s 3530060900 >OfIOL IMbsEgdms LEHONMIGHMMGOL 0bY, MMM 3
b BFoMHEIds BGML. EDM dmawo 3mb3933G1ewmro dmgeos,
HMIgog 50HgoL dmboizgdoms BEGMVIGHMMIOL SGLIOOL s 353d0MHYdOL
Loboon.
EDM Om@gwo 0ygbgol Lsd doMomo@ (3690sL  dmboigdos
LEHOIEHYOOL >OLFIOS:
*  5MOLOL B030;
e 5bmE05300L B030;
e »30L9do.
s®LoOL G030 250m0yg4qbgds dmbsigdms LEHM®MIGHMEOL sLHgMs©
EDM 8m@gwol ©@sbdstmgdom. 3mb3gddmowyy® dmogedo s®Lo
303900 503905 M30L9dgd0LRb s IOl Bgws Mol doMoms
3M6393¢)9H gegdgbBHms LEBMWJEHIML, HMYMOOESS FHRILOMNI,
05650dOMAwgdo s OHMEgdo. OOl  Godo  sMOL  Tsdmbo
3MLYIOLMZOL. SOLO  SMOL  ABLIBOZOWO MBdOgIBHO (BsgoWOMS,
6I90dg 0565d30M3geo s Jolo o dobBbgldMmzglbido).
gmgz9e oMbl bs 3Jmbgl Mbogowmo  golomgdo oML
9OH0OMIoMIOL dogbom. sGLms JHMMOOMBdS 5Ol 2oblsbLzMMwo
A030L 5OLOL gaBHgIZWsOMs 3ME9JE0s. OLMS JOHOMBEL0MDJdO (S
SBME0SE0IMS JOHOMDBLOMBJOO0) PMYO3LIMIQ OIXFIBJIOY0S sOLMS
3Mb3g0bgMgddo.
bME0sEool BHodo 450moygbgds  393d0Mms sOfgMol SLoqds®
EDM 8mgedo. 3mb393@¢wowme  dm@gerdo  sLmEosgos  sbabagl
39300606 MO0 GHO30L SOLYOL FMOOL. gmgzga sLME0sEosL odgl ™Mo
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dmm §9OGH0wo, HMmImgdog 3oblebmzmagl sGLms GHodgdl. obobo
dmbsffoegmdls sbm3os30sdo. gmgguo dmem Fam@owo bLsbzmgl
ol x9Mo@mdL, M3 JoMomMIOL sOLYdOL Tglodwm Mom©gbmdsby
abM305300L 53 dMEM F9MHEH0Wdo.

sOLbms 30390 8903531 M30L9d9gdL, OMIWdoE FBLIBOZM3L
0500 LEAO®YIBHMOL 5 TobobOsMYPIEIGIL. FoRoWOMOE, SOLOL  GHo3l
»005800MIgE0“ 990degds 3dmbogl m30Lgdgdo: ID, 8gsto, Labgero,
g, Esd_05M1000, 15BVLIBMBDS, BYergBmbo, ger_dolsds®mo s 5.9.

30890900  3mb393Hewe  dmEgwdo  sbsermaomEos
3O0MyM50MWo 53035300l 3sbgdols 9B mbsggdms  d5BgdOL
5HM0dMBHIOOL.  ™30Lgdgd0  Fgodangds  FgoEo3IL 3G
dmbo3gdgdl  (LE®odmbo, dmgwo Mogbzo, LMoo, WMYO3YOHO
060036900mds) 96 bLGHOWIEGHMO0MHYOME Bmbs39dgdL (Mo $030).

3063933MsHo  dmgwo sGoL  dmbozgdms  LEHOMJGHMOOL
1393080360 sbobgs sMLYdOLS S 393006gd0L Loboom. 1.2 bsbsbby
BoB39bgd0s  3mb3g3@ Mo dmEgwol  asdmlbsbgs  bdgdoom,
05bobosmgol TitlePersonal — ,,006583GMIge0“, ™o GHodob sSGLom
Employee — o00bsddGmdgeo s  Title —Hm@o/mebsdgdmds), ©o
LM E3053OMEO 353806000 1:* (9H0:06535¢b).

Employee
T 1]
SUFTIBITHE
Mame
Patronymmic

Title
T D
Title

Talaphors

Emiad et
BirstDate |

TitleID , ,

6ob.1.2. 3cb5399005 d3BoL 3MBEI3EYsEMO dmgmo
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Employee gbGogo dg03eglb 0965ddGmAol dmbsgdgdl. dobo
3GHM0dMYBHGO0:
¢ ID - 356589630l 0©gbEH0x5035GHMMO;
e Surname — 33560,
¢ Name — babgero;
e Sex —Lglo;
e BirstDate — ©5d500g00L MsGH0O;
e Telephone — ¢geggmbo;
o Email — gev_d0bsdsGmmo;
o TitlelD — 3569 gobowgdo Title 3bGOmb @by 3og380MgdES.
Title  @gbGowo  MsbsdEIdIMBsms  (36MdIG0s,  GMIgmog o3
mO560Bs30sL 5gd3b. 040 8g0393L 99y SEGH0dEJOL:
¢ ID - 056500050™Md0bL 3m©o;
o Title — ©565900gdmdOL @sLObYEgds.
EDM-dm@geol d9bsddbgersm 3Gmgd@do Solution Explorer-csh
B53505BHMm sbowo gangdgb@o (bsb.1.3):
Add -> NewItem -> ADO.NET EDM
> File Name-do dogigo Labgaro: TitleClient.

N b - DitsEoiogFraten ]
Iisted Tomplotes Serty | Delit =1 ] il Tk B
i Vusal (2 Y Type Vil O

Code ¥ Reowrce Dickoossy HPF) Veu CF e !
£ : & propect ibem Yor cresing am ADCINET
= e ity Dot Mozl
Gemeral T Lot B Veoud (7
ek
‘Wisdiows Formi 3 ADONET Enty Dute Model Vol {#
WhF i
]  ADONET Enmitybject Generato Visanl (F
Hidon *
Diline Trmplies Q, AOOLNET 5. Trwiong Ertaty aseeiten e CF
4
%
| Appiurion Cofigution Fle el 7
E-i Sppleston Wandez e Ve (e

I ™

i b | i N Vsl (1
ame Tiehe Sard asren

[ e |

6sb.1.3. 36mgdE8o EDM dmegeol sdadgds
15



©336G:maM59900L 30dM0EEo FYdbmEmyogdo s dmbsggdms dgbgxdgbdo

EDM 0m@gwol dgddbobol 1.4 bobobby boBgnbgd Wizard-do
dognmommo ,d94dbs dmbozgdoms doHoEsb“, Mol dg0Ias3 odmas
1.5-(5-3) BobxOId0. 5, Bmbsgdms dsBoLMSE FolsgHmgdws, Mboo

d033390:
LgH39Mol_lssbgemo.dmbszgdos_dsbol_Lsbgmo

@5 dmbogdos dm@gerol Lsbgwo - TitlePersonEntities (dogMogdols
3561509@Mgd0b dgbobgs Config-do).

Entity Data Model Wizard ' ad . |2

| ;éj_) Choose Model Contents

What should the model contain?

256 Empty model
from

database

Generates the model from a database, Classes are generated from the model when the project is compiled.
This wizard alse lets you specify the database connection and database objects to include in the model.

65b.1.4. EDM 9m@gerob 894dbs dmbasgdors
05Bosh
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[ 53 comection R ||t ]|

Enter information to connect to the selected data source or click "Change” to
choose a different data source and/or provider.

Data source:

Microsoft SQL Server (SqIClient)

Server name:

Log on to the server

@ Use Windows Authentication
() Use SOQL Server Authentication

User name:
Password:

Save my password

Connect to a database

@ Select or enter a database name:

| )
., ClientsOfBank
©1

FinancBank

master

model

msdb

tempdb

o) o |

65b.1.5-5. Bembsgdors dsbslions BogPogds: g@s3o_1
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Server Explorer

EINERRE
4 |_]] Data Connections
4 |4 z-pc.DB_Incaso.dbo
4 [ Database Diagrams
o3| Diagram_Incaso
4 [ Tables
- [ Angarishi
- [ AngarishidanMoxsnisTanx:
- [ Client
- [ Filiali

aulng wndoq 5

- [ Incaso
. [ RegistrOrgano
s Views

» [ Stored Procedures
» | Functions
> [ Synonyms
> LA Types
» | Assemblies
> |l z-pc.FinancBank.dbo
4 ?'5 Servers

4 g z-PC

65b.1.5-3. 8mbsggfms d5Dsbms BogHmgds: gdsdo_ 2
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Entity Data Model Wizard |9 )

| Qj_/ Choose Your Data Connection

Which data connection should your application use to connect to the database?

[z-pc.DB_Incaso.dbo vl l New Connection...

Entity connection string:

metadata=res://*/TitleClient.csdl|res://*/TitleClient.ssdl|

res://*/TitleClient.msl; provider=5ystem.Data.5q|Client;provider connection string="Data Source=z-
PCInitial Catalog=DB_Incase;Integrated Security=True"

Save entity connection settings in App.Config as:

DB_IncasoEntities

l < Previous “ Mext > l

65b.1.5-9. debsggdors dobslios BogHogds: gBHs30_3

Next 0003000 3590@56900 1.6 Bsbx 65, Mol Bg30mdudos
300B9g300 Bmboggdms dsHoL Mmd0gdEHgdL (Bsgowoms, Employee s

Title), 9o3MMomd  MBOYIBHIOOL  FMEI0MGdL  Fbmeomdom 96
IM93mdOm Hobzgdo.
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[ hl
Entity Data Model Wizard - 9|

5 J;/ Choose Your Database Objects

Which database objects do you want to include in your model?

5_! Tables
VI3 Angarishi {dbo)
[V]3 AngarishidanMoxsnisTanxa (dbo)
VI3 Client (dba)
[VI Filiali (dbo)
V] Incaso {dbo)
[V]3 RegistrOrgano (dbo)
0= sysdiagrams (dbe)
12 Views
[T) % Stored Procedures

Pluralize or singularize generated object names
Include foreign key columns in the model
Model Namespace:

DB_IncasoModel

Next > [ Finish ]l Cancel ]

6ob.1.6. debsEgdoms dsBbol bMHoEgdols s6BRg3s
EDM dm@gwol d9ddbol dgmgpo 360mgd@do sds@gdwao

0gdbgds  TitleEmployee.edmx gsoemo (6sb.1.7). 90doGmgdgdo LosFotm
000@0M™Y390DY O 3bGBOYMMSE00L Goowo.
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03¢MmsBH s 39bgM0MmgdMo Jwobo  DB_IncasoEntities,
Memdgog 899330695 ObjectContext 3gosbiol, sbsbogl TitleClient
dmboggdms 3Bl sMLYAL,  Tgogogl  ®M3z0LGIJOL,  GMIGdOS
00Mm@go®gdl Tanamshromeli s Tanamdeboba gb®owgdl, 3sg80MmadL
0500 Geatr0.

dmboggdms  dmgwol  dggdbolols  3Gmgd@GHdo  93GMBoEGMMo©
9mbs 3mbg0aMMsiool App.Config gsogol dgddbs, Mmdgeroa 903o3L
9mb539005 B5BILMSB BogMHMGdOL LEBHMOJMBU.

<?xml version="1.0" encoding="utf-8"?>
<configuration>
<connectionStrings>
<add name="DB_IncasoEntities"
connectionString="metadata=&quot;res://*/
TitleClient.csdl|&#xD;&#xA;
res://*/TitleClient.ssdl|res://*/
TitleClient.msl&quot;
provider=System.Data.SqlClient; provider connection
string=&quot;Data Source=z-PC;Initial
Catalog=DB_Incaso;&#xD;&#xA;
Integrated
Security=True;MultipleActiveResultSets=True&quot;"
providerName="System.Data.EntityClient" />
<add name="DB_IncasoEntitiesl"
connectionString="metadata=res://*/
Client_Incaso.csdl|res://*/Client_Incaso.ssdl|res://*/
Client_Incaso.msl;provider=System.Data.SqlClient;
provider connection string=&quot;
Data Source=z-PC;Initial Catalog=DB_Incaso;Integrated
Security=True;MultipleActiveResultSets=True&quot;"
providerName="System.Data.EntityClient" />

</connectionStrings>

22
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</configuration>
Solution Explorer-do Edm dmggeol C#-ob TitleClient.Designer.cs
-3Mm©ObL 65339630 sbgmo Lobobss:

/ — @oobEobyo_EDM dmogwo
using System;

using System.Data.Objects;
using System.Data.Objects.DataClasses;
using System.Data.EntityClient;

using System.ComponentModel;

using System.Xml.Serialization;

using System.Runtime.Serialization;

[assembly: EdmSchemaAttribute()]
#region EDM Relationship Metadata

[assembly: EdmRelationshipAttribute("DB_IncasoModel",
"FK_Angarishi_Client",
"Client",
System.Data.Metadata.Edm.RelationshipMultiplicity.ZeroOrOne,
typeof(DataBindingRelation.Client), "Angarishi",
System.Data.Metadata. Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation.Angarishi), true)]
[assembly: EdmRelationshipAttribute("DB_IncasoModel",
"FK_Angarishi_Filiali",
"Filiali",
System.Data.Metadata.Edm.RelationshipMultiplicity.ZeroOrOne,
typeof(DataBindingRelation.Filiali), "Angarishi",
System.Data.Metadata. Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation.Angarishi), true)]

23
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[assembly: EdmRelationshipAttribute("DB_IncasoModel",
"FK_AngarishidanMoxsnisTanxa_Angarishi",
"Angarishi", System.Data.Metadata. Edm.RelationshipMultiplicity.One,
typeof(DataBindingRelation.Angarishi), "AngarishidanMoxsnisTanxa",
System.Data.Metadata.Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation. AngarishidanMoxsnisTanxa), true)]
[assembly: EdmRelationshipAttribute("DB_IncasoModel",
"FK_AngarishidanMoxsnisTanxa_Incaso",
"Incaso", System.Data.Metadata.Edm.RelationshipMultiplicity.One,
typeof(DataBindingRelation.Incaso), "AngarishidanMoxsnisTanxa",
System.Data.Metadata. Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation.AngarishidanMoxsnisTanxa), true)]
[assembly: EdmRelationshipAttribute("DB_IncasoModel",
"FK_Incaso_Client",
"Client",
System.Data.Metadata.Edm.RelationshipMultiplicity.ZeroOrOne,
typeof(DataBindingRelation.Client), "Incaso",
System.Data.Metadata. Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation.Incaso), true)]
[assembly: EdmRelationshipAttribute("DB_IncasoModel",
"FK_RegistrOrgano_Client",
"Client",
System.Data.Metadata.Edm.RelationshipMultiplicity.ZeroOrOne,
typeof(DataBindingRelation.Client), "RegistrOrgano”,
System.Data.Metadata. Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation.RegistrOrgano), true)]
#endregion

namespace DataBindingRelation

{
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#+ Client

g Properties
4 client 1D
ﬁ clientName
ﬁ statusi
8 valdebuleba
g gadamxdelisSax...
= registrTarigi
= Navigation Properties
‘% Incasoes

// Client_Incaso.Designer.cs

using System;

Client Incaso.edm® > RUNE]

0.1

[
< Incaso

g Properties

@E incaseCode

ﬁ clientlD

ﬁ inasc_Statusi
g Navigation Properties

L:z.l Client

| »

-

Solution Explorer

=Sia
; Solution 'DataBindingStore' (1 project)
4 |5 DataBindingRelation
b =] Properties
> [:3] References

[ Data

i App.Config
a4 = Appxaml

'] App.xam

<4 Client_Incaso.edmsx
‘%] Client_Incaso.Designer.cs
4 g Tit wed
'%] TitleClient.Designer.cs

4 ] Windowlxaml
‘%] Windowlxaml.cs

L?::;‘ Solution Explorer | BEETE="

Properties
DB_IncasoClient_Incaso CenceptualEntityModel

e pad =
Code Generation Strategy Default
Connection String metadata=res://*/Clie
Database Generation Workflow TablePerTypeStrategy
Database Schema Name dbo
DDL Generation Template SSDLToSQLIO0 & (VS)
Entity Container Access Public

Entity Container Name DB_IncasoEntitiesl

6sb.1.8. EDM dmggero: Client_Incaso

using System.Data.Objects;

using System.Data.Objects.DataClasses;

using System.Data.EntityClient;
using System.ComponentModel;
using System.Xml.Serialization;
using System.Runtime.Serialization;

[assembly: EdmSchemaAttribute()]
#region EDM Relationship Metadata
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[assembly: EdmRelationshipAttribute("DB_IncasoClient_Incaso",
"FK_Incaso_Client",
"Client",
System.Data.Metadata.Edm.RelationshipMultiplicity.ZeroOrOne,
typeof(DataBindingRelation.Client),
"Incaso”, System.Data.Metadata.Edm.RelationshipMultiplicity.Many,
typeof(DataBindingRelation.Incaso), true)]
#endregion

namespace DataBindingRelation

{

}
1.1.2. 3m3b3s699emob 0bEghggoliol

©53083¢9g(gds

3OMyM00Mwo 53035300l dmdBTsMgdol  0bGHIOBgoLOL
©5360M9gJBHJooL  EOML 5300 gdgE0s  BobxroMsdo (BmMIsHg) 96
3390Bg LoFomm FsMmM30L 9Egdgb@EHgdol BMMI0MmYds s Fqbsdsdolo
®30L90900L goblabzMs, 9649 TobssGLOL MMYBODBYOOL BodoMgds. 3
3OmE9LL fmEId6 ©a3mA3wgdAgdsl (9wpgbab).

WPF-do ©53MI3wgdBHgds  bm®Eogergds bbgoslbgs
3M63g0bgMom. ymgzger omgsbl m30L0 LogMmMeMo o3MI3egd@EHgdool
MA035 5J3L. BMP0 509990l gergdnbBHgol dodwgzHmdom LE®modmbdo,
Do 55390l Fom MbOEIs30 MR MJOOL doYJo s °.0.

Robx oMol s a39mL WPF-do dgwderos d9039309L dbmenmo
90 9wgdgb@L - 3mbEHgobgml. 3mbEgobgHdo 9godewgds Asbmoglicogl
9mdbdsmgd ol 0bGHgmaqgolol asblbgsggdmwo gwadab@gdo s Lbgs
30bGH90b6gMgd0. WPF-80 9sbamogqds 20bolobmgMgds godmygbgdero
3Mb63g0bgMol GHodom. gl 3mbEJobgMgdos; 35bganrgdo, §omdmgdwaro
System. Windows.Controls.Panel sdL@®sd&wwo 3ansboasb.

83035309030 g5dm0ygbgds 89900980 3¢solgdo:
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e Grid s UniformGrid — g56sqmogqdl gegdgb@gol wybowsgo
3500l bLEMOoJmbgdLs s 139Egddo, dgLsdsdobow;
o StackPanel — goboeoggdl gwgdgbBgdl 3mMHoBmbEHIwME b

300G030 9O LggGdo-
e WrapPanel — 4565q05990L 9009996393l bgardobshzoma Logtigdo,

960 LEGGoJMmbso 96 bgg®Eow;
e DockPanel — goboosggol g9argdgb@gdl gem-ghmo Labobugmm

33900l 995350 gd0m;
e Frame - osbowmyon®os  StackPanel-ol, Jop®oed  Mg3dm

9mbsbgmbgdge0s 239000 oLz gedol MmMYsBoBIdOLMZOL.

Grid 5ol WPF-ol  gggmsbg ddamegho 3mb@gobg®o. obs, Msbog
bbgs  3mb6@gobgMgdo  sLGMEgdl  (3ow3-3ow3g, dgodergds  Grid-do
996 gL. 020 0090 0blGHMMIGBG0s BobxXMOL (39MO0L)
Q3LOYMPs© JgEsMgdom I30Mg BmIoL sMggds©, MmIgwms FoMmgzs
296bmOE0gwgds Lbgs 3sbgwgdom. Grid sbsffoergdl gargdgh@gdl
Mbosgzo dool LEHMOJMbYdLS s 1393HYdd0. dd5EOL ghm VYO0
00D560gfimboos ghmo  gugdgbBHol  Bmmoagligds,  GMIgerog,
Lo FoMmmgdol 890mbgg3s80, 1300006 8godwrgds ogmb bbgs 3mbEgobyco,
69 dog 3obwsygds LogzwmoMo JsMm30L gergdgbEHos XawIR3o.

StackPanel - g6 0-96000 ©356GH039b0 3063 g0bgM0s. 0g0 5o gdL
0530L 930MdO §egdgbEHIdL ghm LGModmbdo sb Lgg@do.

UniformGrid 30b@&g0bgMo, Grid-obash 4s6bbgsgzgdom, dmombmgl
dbnwnE BEHM0JMbgdol s 139EJdOL MoMEIbMdOL BomMOoMYdL, S
5xMMI0MYOL gHO BMIOL YR MIIL, OHMIJGEMSE ©3939dWo  593L
5396 M0 (3396M0L) 96 Boadmwo 3mb@HgobgMol gwgdgb@ol dmgwo
bgdolsfigomdo s6g.

WrapPanel 5{qb®oggol  9eqdgb@adol  gobersagdsl 3569wy
Orientation ®g30bgdol Fglodedols, 3mMHobmbEswmMow (Horizontal)
96 39M@03seo (Vertical). bE®ogmbol 6 Lgg@ol 993bgdol 9999

9m093b6m gagdgb@o goa@ol sbaew LEGGMOJmbby 96 LzgE by.
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DockPanel +4obeomggdl dsGogol gengdgb@gdl dol Gemdgwrody
dbotgl, Dock m30Lgdol dgledsdobsg, Hmdgwog 0dbgds Left, Right, Top
ob  Bottom. gg9dgbBHol  Lodomerg  asboLsbrg®gds MaxHeight
356599 M00.

Frame 956030l 9egdgb@os dogmagbobmgol, Mmdgewog 0dwrggs
99L5dgdMBSL Joamoglibyg 96 Job sbabgzoBy Aoolobgergws. Frame
390dgds  dmmogbogl Lbgs Fogmogliol dogbom, GmamMi ULbgs
999953 900. G030 8g0dergds oyml NET Framework-ob cos HTML-
350 gdol bgdolidogmo &Hodo. bggegdolsdgd®, Frame 9s8moyqbads
Fomo3Lol Bobofymds, HMIgEoE FoBLEBOZMIZL oslvligErgaergdl
3300©g0bY.

©53M33¢9dHgool m30L90900 boLabM3Mgds 3MbEHJobgMom,
0opa®50  d30mmdowo  gagdgb@gdoi  obgbl  dolby  gocngbsls.
©53M03¢gdBHgool  3s69wgdo  3MFomdl  930mdow  gergdgb@gomsb
3909b6bTgdom, 89090 mM30L70900L Lovydzgarby:

¢ HorizontalAlignment oo VerticalAlignment - 356b5%©36Mo3L, 0
O™ 3mBoE0mbomdl  F30mdowo  gwgdgbdo  3md3egd@ol
doabom, GmEs sO®LYIMOL  FsBHIO00  3MMHODMBEWYH0/39ME0-
3d@ 60 bogEy;

e Margin - 535390 35009 LogMEgL 9EgdgbEol oMyzEog;

e MinWidth / MaxWidth 5yggbgdl gwgdgb@EHol dodlodogrwm®
BmdgoU;

¢ Width u Height — 3bs0500 599690l 9argdgb@ol bmadgdb.

WPF-80 s6Ugdmdl 3mb3Egobgtgdo, Gmdwgdlsg g3l do®amzol
999963900 8m3990  30MmOEObsEJIOL Fqlodsdobo®, MMIWgdos
DmIgd0mss IMEgdweo. gb 3mbEgobgMgdos Canvas s InkCanvas. obobo
JOMOMIIE A5TM0Y)Hgds AM55303¢0 36:090EH03900L S B0YLIMHJdOL
30995¢0BsgooLm3z0U.
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1.1.3. XAML gbols bsgmdgergdo

9mdboMgdgms  0bEgMxEgobgdol sagds WPF- s Silverlight-
©656mgd0Lbm30L  (53¢003530900LmM30L)  bmMogmgds  XAML
(Extensible  Application ~ Markup  Language -  53qn03530900L
39BOMMIOQ0  BMGTBHOMIdOL  965) 9bol  godmygbgdom. XAML-
©™32999630 8903393 BTG, HMIJ0E 50HIOL MOl Bbx MOl
(56 339M00b) 2569396 Labgl s J3939L, beagm Fslmsb 30380680 dymao
C# 3m@oL goowgdo 3o - ©@bsemol  wmyaolzsl. XAML-gbs
BOHMb39wYmxl  ©sbsmmol  ©oHsobol  3BmEglol  (Mex03Mwo
Bsfoaro)  asdmymgsl  d0BBIL-myozol  (3OMAMITMO  3O)
5399953900l 36(39L0LASE, OBI0BYMYPILS O Y3IM39MHYIL FmMOL
[4,5].

WPF-ol XAML 560l XML-gb0l d39b0365309, 258350m0Mmgdeo
595390000 gbd30900m. 080 MBOWL3gwymal WPF-8oaomaoglol
50fgmsL obgmo 9wqdgb@adom, MHMYMOOESS 39JBHMOWMWO 4MR03d,
05OmM30L 9999600 s ™3ZMTG6EHIOO.

XAML-0b bsgwydzgeos XML @s dobo bob@sgbo aobola®Brgmgds
39900920 Hgbgdoo:

o XAML-©™319996¢30b gm39wo gegdgb@o solsbgds .NET 3esbol
GmIgoms3  9abgddws®@do. sbgmo  gargdgb@Gol Lsbgwo bmbiGoo
Ggglodsdgds  Jenobiol  Lobgeol.  dogoeromo, <Button>  gargdgb@o
q0LobMgds  WPF-0bL@Gewydzost  Button-3amsbol  mdogd@ol  sggdol
90%Bboo;

e XAML-ol gagdgb®gdo dgodergds gemdsbgmdo  Boemsgoql.
999963 q00L  Boesagdol gm®TsBHo  sLobogb  0bEgHRqolols
9eg396; 900 Bagragqdsl;

e 3Jasbol 30098900  2obobaBMzMGds  SGHMOdMEBHIdom b
Bo0og g0 gbzMo3GHm®mgdol obdsmgdom, 139ELobELom.
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XAML-gbs  boboom@gds  mzomomfgMsmdom.  XAML-
©™39963d0 ym39wo gugdgb@o sGob GHodol Lobgaro (Fogswomsc,
Button, Window 56 Page) 9m3gdwewo Labganliog®Eol Bo@Bmgddo.

99996 GH™s 5GHMOdWEHIO0 359t09g4gb6gds Tglsdsdolo mdOgI@gool
®30bg0900bL (sgocoms, Name, Height, Width s 5.9.) s dmgergbgdols
(Click, Load o 5.9) 9mbs3gdsco.

WPF-@sbstmol MyFirstWpfProject d94dbol co®mb VisualStudio
5296960690l 90098 XAML-mMm399963).

<Window x:Class="MyFirst WpfProject. Main Window"
xmlns="http://schemas.microsoft.com/winfx/
2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainWindow" Height="350" Width="525">
<Grid>
</Grid>
</Window>

WPF-@sbs6mol XAML-m3mdgb@o MyFirstWpfProject ofiygods
©9L3G03GHMMom < Window...>.

«

XAML-©om3m396G0b  g3gws  ©glg®oddmmo  ofjygds  ,<
LOABMWMMO S T3PS ,>* - LoddMW™mMo. bgdolidogHo XAML-
3799630  d9agds  XAML-9@9d96¢)gdolysb.  ygmggwo XAML-
©m37996¢0 (XAML-9wgd96¢30) 0fggds  goblbol  qligmo3Gmmom
(@ogomomo, < Window > ), ®mdgwbsg 0m3yzgds ©m3mdgb@ol
80m03L0  (Fo00m5©, GHYJuGHMEO  bEHMogmbo 6 Ubgs XAML-
993963900). goblbol gbiMo3GHm®mdo 990dwgds 0gmb dmmsgzligdwyeo
SHO0dMEJOOL 50fgms (Fopswoms, Class, xmlins, Title, Height, Width s
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bbg.). XAML-om37996¢0 (XAML-9wgdgb@o) «bos @abdmymmegl
@bHYIM30L EILIOO3EHMOOM (B3I OMS, /> 96 ,,</Window>*).

XAML-©®379896¢0b Gadbho 2bws 8g0o3o3wgl 9o Bgbgn®
999963 - Bosgqdol »dswarglbo mbol gugdgb@o. WPF-sbstmols
MyFirstWpfProject XAML-m3w396&d0 sbgmo gagdgb@os <Window>.
39b3e  ggdgb@do  8godwgds ©ogdsdmlb  XAML-ol  Lbgs
93963900 395¢0mTo SLgmo gagdgb@os <Grid>.

WPF-@©sb5s6:000b XAML-0m31396¢0b 3md30wsgool 36hmglido
LO6EGHOLMO 965 OBIGHMOL gos3ysgl XAML 850mwgdo 53035300l
mOMO0m0 BOOHB5E0MIOOL Goowgddo BAML (Binary Application Markup
Language), Gmdwmgdoa 890wgy  Bsdgbgds  3HmgdBol  bszmgddo
M9LbOLYdOL Lobom. WPF-sbs® ool 3¢0sbgdol sbaggds Lob@sglweo
3b65@r0Bs@ ™Mo 24580099bgdL LobgabogmEqb, MHmIgeros
296L5BE3OMmos XAML-©®31896¢0l 8gb3M6H gblM03GHMOM 0.

XAML-m3m3963d0 Labgamlboghsg dmoggds xmins s@®odw@ol
Lodmogdom. BYIMoEfgMow ©M3w9dgb@do 9s8mEbogdreos Mo
LodaBm babgElog®mEy:

o xmlins=http://schemas.microsoft.com/winfx/2006/xaml/presentation -
qbss WPF-0b badsbm babgwbioghsg, G®mdgwos 8mogsg WPF-ob g3gwms
3sll, 99mm30L  gargdgb@gdol  Bomgwoom. obobo  godmoygbgds
dmdbds™gdeol  0bGHgMagolbol  sLsagds®. 306506  LobgabiogMisg
3H90©gds  3M9x0JLol  AsM9gdg, 00 3MEIEIds Jmgwo XAML-
©M399996@0bmz0UL;

o xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" -  glss
XAML-ob  Lobgwbog®sg. 0o 9903038 XAML  ¢@0wo@gdol
bbgoaolibgs m3z0Lgdgdl, MMmIgdoi 3o3wgbsl sHgbl 035y, 0w
XAML-0m399996¢0  6OHmam®  0bGHgM3mHgBHoM©gds.  dmigdmero
Lobgebog®g  solsbgds x  3M9xnodubg. qb  36Mgz0dbo  Fgodargds
dmmog3bgl 9egdgb@EHol babgeol §ob (3sy., X:9wgdgb@ol_Lsbgwro).
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@9dbgdgdol  (,bo3356dm  Lo@yzgdo®)

09meg  Lobgalioghsg  29dmoygbgds XAML-ob  L3ggonom®o

Bolisbdgers. 1.1  gbMowdo

dm399os 99005090000 b3oMs godmygbgdowo sbgmo Lo@yzgdo.

XAML-0b bs3356dm bo@ygzgdo 3be.1.1

b53go6dm
bo@ggs

©356036vegds

x:Array

§963s09bL .NET-0l dsbogol Godl XAML-%g

x:Class

XAML-gs0obl 3esbol Labgeo

x:ClassModifier

BM639YgmBL 3aaliol BHo3ol bowgsmdol (internal
b public) a56LsBE3ML, Mmdgwog Class bszzsbdm
LoGygz0mes s0bodbvyeo

x:Code

360050 300 dg0dgds ¥)dmsewmE Bsoml
XAML-3m@380

x:FieldModifier

MBOHMB390ymRL GHo3ob §g3Mol bowzsmdols
(internal, public, private 56 protected) as6lsbogMals

19Lb30L bgdolidogMo LabgwdoboFgomwo
999963 0bmzoL (L53356dm Lodygoom Name)

X:Key

MBOHWD3gymngl goliswgdol 360dzbgwmdols
5996905l XAML geg9gb@gologol, Gmdgeos «bos
93538 9L gdlozmbol gangdgb@do

X:Name

MBOHWO3gwymngl CH-om 3969M0M9dwo Lsbgwrol
30000705l Im3939o XAML gegdgb@olomgzols

x:Null

Go®dmaygbl null-8odmomgdgal

X:Shared

39L5dgdg0s IbMEME 03 MHgbMLYGdOLMZOUL,
G0Iwgdog ghmbge 0danggs gabgd3wsmb.

B39Mg060350, Y0390 §3mdobsls offo®dmgds
M9LOLOL sboeo gabgd3ws®o

10.

x:Static

NbOHN639gmRb GHo3ob LAz FazOBg
00356035
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11.| x:Subclass b 3BLEOM 305 JaBoL FoMImgdwgen 3esll s
39002003905 33MHMYM59gdoL Fbmarm 0d gbgdolimzol,
9053 9O 593L 865§93Mgd o (partielle)
3w5Bgd0L AbsM©sF Mo

12.|x:Type XAML-93303500963 00 C#-05 typeof m3g@sgools
(0dsbgdl System.Type domomgdwgeno Labgeools
1539939 BY)

13. x:TypeArgument | «%6wb39eymal gangdgb@ol @eygbgdsl, Mmymes
2396BM250090wo GHo30Lsb gsblsBrzmvymo
350509@M9d0m

14.|x:Uid x:Name -l 3505 m®o 99mdwos dsHm30L
999963 58 5GO0dMYEH0M (35¢Lsbs Labguro doowmb,
MMIgeo3 99900gmd0dmsMdsbolmzol 0dbgds

2°00ggbgd o

15 [|x:XData 4060b ,,0b539005 37bdmel“ XAML-0l dogboo,
3930 356 G030 XML-0mbsggdms 30bb@®mmdioom
§omdmgds

d960093b9: 2, 4,9, 11, VS-2012 39600530 05353900 Lo3zzs6dm bo@ygzgdo

14, 15

WPF-@5650009080 LodoBm  Lobgambog®gos 400@s 094969096
31939 L3YEOSOL, MMIYIOE SMSIYFOLGOJI0S:

o http://schemas.openxmlformats.org/markup-compatibility/2006 -
XAML-ob  bobgemlbog®mags, ©535300600emo  gmOIoG0Mgdol
05390500MdOL 3OO GToL0b Lodw)dom JoMmMLMB. gl LabgwliogMsy
240900y9qbgds XAML-ob LobEo3Lvyeo 3bseobBo@GMEol
0bgm®mIomdoLsmzol  0dol  dglsbgd, mw  G®Igwo  0bym®mTs300s
5598539090 s MHMIG0 LoodbMGOMM;

o http://schemas.microsoft.com/expression/blend/2008 - XAML-ob
Lobganlbog®sge, Mmdgebsg oggl dbsMsFg@s Expression Blend o Visual
Studio 3609006, 339m0yghgds 239MEOL §MR0IMwo 3sbgeol
Bmdgdol aboygbgdarsc.
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Window md09d&Hob s@®0odw@gddo 890dwgds o995 mb 89990
XAML-s0f96mq00:
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"

xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
mc:Ignorable="d" d:DesignHeight="300" d:Design Width="600"

dmggdmo  XAML-50(g6hs  s3bsgdl  965L0g35¢0qdwwm
Lobganlog®godl 3Mgxz0dbgdoom mc s d. m30Lgdgdo DesignHeight o
DesignWidth 0dgmggds bobgabog®3gdo, Gmdgabsg odglb 3Ggzoduo d. gb
30099900 2obLaBLZMO3L, HMT IBIOMOL 3MMadEHob sdmTsgzgdoLsl
Visual Studio o%sobg®do gobx sl »boo 3dmbogl bmadgdo 300x600.
m30Lgds  Ignorable  3gdsMMdL  Lobgawbog®Egdo,  Gmdgwog
50bodbmmos  3Mgxnodbom MC s ol LobGHILWG  BscroboGHMOL
206300HToMgdL, MM 956 0abmMoMmgds A9m3900ml XAML-m3Mdgbdol
Bsfoels, Hmdgaog s0bodbymos d 3Ggzodloom.

WPF-sbstramol  XAML-om3wdgb®Hdo  b3oMo  LoFodmos
296bmO 09wl f30mds 360Hm9dEob bbgs MmIgerody
LObgELOgMEILMD. 98 OML  sME0EdgEs  sbaero  3Mgz30dLoL
A0BLsBEgMs s  Togagb  Lobgwlog®isg. vy 30Gmgdddo  sMoL
Lobganbog®ig MyFirstWpfProject. Commands, 95806 dols dog®omgdsls WPF
-bsMmMol XAML-©m 309963096 996995 898gao Lsbg (command -
399m09ggbgds 3M9x80gbob bobom).

xmIns:command=""clr-namespace:
MyFirstWpfProject.Commands"'

3M9godbo (command) 399m09ggbgds 90056Gm30bm30L
Lobganbog® gy XAML-m3996¢ 0. clr-namespace ¢gdugdl gboqgds
Lobgebog® ol @obabgangds .NET bs30gddo.

XAML-om3magb@do  3eslol  sebsfgho  290m0oygbgds
3@®0dEo Class. XAML-©®3w+dgb@ol bgmodmbo

<Window x:Class="MyFirstWpfProject_MainWindow" ...>
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0m3zolffobgdls MyFirstWpfProject. MainWindow 3ewsbiols 894absls
Window 3analbiol 8sbs®bg. Class s@®modwg@ol X 309530dbo 3eblsbngmagls
005L, O™ gb 5G®0dME0 Mo3LEYds XAML-0L babgwlogmsgdo.

MainWindow 3awalio 396960060090 53¢MmBo@®s@ 30m330wsa3ool
©OML. 3sLoL  Boffoobmzol 93@™BoG Mo 4969M0MEYds 3Mm©O
(BsfoemmdMogo (partial) 3¢rsbo):

namespace MyFirstWpfProject

{

// <summary>

/7 65009 gdggdol cmaozs MainWindow. xaml - obmgol
// </summary>
public partial class MainWindow : Window

public MainWindow()

InitializeComponent();

}
}
}

HmEILsE LOWWEIds BIO®DOL 3MIZowsi30s, XAML-gsowo,
“H0Igeos 296L5BEZzM3L 9dbdsgd ol 0b6@&9gmHxz90LL
(MainWindow.xaml), &®sbberotgds CLR  GHodol  godmabogdsdo,
M™IgoE 9O 0560 gds ©BsMHOL WMy03oLMSD godmymaowo 3mob
3sbol gsoosb (MainWindow.xaml.cs).

InitializeComponent()  dgomo  3369M0GEIds  BIGTOL
30305300L EOML s LYol 30To 56 MO3LYds.

XAML-o™39996380  sefgdowo  do@mgolb  9wgdgb@gdol
3OMMAM50o©  15FoM0035,  9MEOWGOI0s  BomN3oL  gergdgbBHl
90939 XAML s@®odm@o Name. dsgocoms, Grid gergdgb@obmgol
BoofgMgds sby:

<Grid Name="grid'>
</CGrid>
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Is6Ho30 030098960 XAML-0m399996¢do dmogds 89090

LobES3LOL FLodsdobo:
030LgdoL_Lssbgwo = '3609g6gmmmds’
dogoomo, Name = "'gridl"

305900l o395, MMIGEX0E OOl LOMEBILMZIbo MdogdEo,
299m0yggbgds  Goreemo 030098980 ,030L905-gagdgbGHo“ LobEszLbol
dgLodsdolo:

9mdgo.mz0lg80L_lisbgemo
Jogoomoq,  StackPanel  3mb@gobg®moliomgol 9930w gdgEros

909396 3M0©09bGHMo  gmbxo  35bgeol  Tglogligdo, G
3900LsbOgMgds  Background  sGH®odyBHom. 030 G95w0BEgds
©9L3M03GHMOHIO00:
<StackPanel.Background> . . . </StackPanel.Background>.
®30L9d0L 360dzbgEmdol BoboEgds 2odmymzowo Jeslinsb
399009gbgds  BMMTBH0MIOOL  2oxsMMMYds, MHmIgwos bewmbggwr-
gmgl XAML 3653530306 30835600mgosl sbsewo 3bdzombocomdoo.
G0OISGOMIO0L  AdRsOMMgds  dgodergds  399myggbgden  0gbsl
Bowogadme  ©9lgmod@m®mgddo b6 XAML-53®0dEgddo.  GM3s
0Ygbgdgb  SGH®0dNMFBHIOL,  858ob  sME0Wwgdgwos  BodMOHMEO
aORbowgdol {...} 398mygbgde.
ROI>GH0MOOL A5R5MHMMIOJO0 0949bgdL dgdgy LObEOILL:
{g8m63530Mgd0L_o5350mmgdol_gwsbo  sGymdgbGo}

G0OISGOMIO0L  29RIOMMGOJOO Moo HBEIGdS  JEolGOOm,
Hmdwgdog  930@mdogos  System.Windows.Markup.MarkupExtention
3sbol. MarkupExtention Lads®m 3eosll odgl ProvideValue() dgommo,
OmIgoEg  00wg3s  9BHModMGOLmZoL  LsFomm 96003690 mdsb.
0535005, 080LsmM30L, GMA Button-cmdogd@ ol Foreground s@®odwy@l
009390 LEHGH03WYOHO MZoLYds, dMIgeois bbgs 3esldos goblabwg®Hvyero,
53090905 89090 XAML-s0fg6ol 894dbos:

<Button Foreground="{x:Static
SystemColors.ActiveCaptionBrush}" />
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30830@o300L EOML LobELMHO Bswobo@mMo dgddbols Static
Extention 3emsbol 9a%g93cos®l, 399097 39dmodsbgdl ProvideValue()
dgomEL, HMIgeog s9mogdl bsFomm 8603369wmdal s osygbgdl
9oL Foreground ogobigdobomgob.

B0OHTEH0MGOOL oRsMMMGdd0 Fgodegds 4s0mygbgdmer 0dbst
MO E Poenoggdweo 3098900.

0096009879¢70 030098980  SfigdL  »30LgdJRL,  BHMIGEDS
399mygbgds dgodwgds 59gbodg Fotrmngol gangdgb@mab, ®membeo
H0Imgdog  goblobezmmos  bbgs  3woldo.  WPF-sbstogddo
doghmgdmwo  m30L9d9d0  bdoMo  asdmoygbgds  0b@EHgmagolol

9wgdgbGHgdol  ©o3mI3wWwgdBHgdol  LsBoMs35®.  F0xMGdOTO
30L90900L LobEozlo G9dgy0.:

3969L5BM3Mg0_3030.00305gd0L_lisbgeo
09500mo©, 0¥) bEFOMMS POEIs30L TMMOgLYds doOlL 0-M356
LbEHMoJmbdo, 35906 svy30wgdgwos 999ga0 XAML s0fgmobl 894dbs:
<Button ... Grid.Row="0" >
</Button>
o9 909HMgdEo Mz0Lgdss Grid.Row, sbwy Grid-gengdgb@ol Row-
®30L90s, MMIgEog s6os Button mdogd@ol mzobgds. m3z0Lgds Row
dongMomgds Button mdogd@ol 030Lgdgdl, 30bsosb gl mdogd@o
390m53LgdEos Grid 3mbEgoby®do.
™309JAHoL  5GH®0dNMBHId0  Fgodmgds  250mygbgdme  0gbsl
dmgmgboms 53385390 gd0L JobogMmGdEs, 999ga0 LobEs3Lol
258mygbgdom:

Omgmgbols_Losbgero = "'8mgmgbols_gsddw8sggdemol_dgmmeol_lisbgemo'*

059., ©ows30L Click dmgagbobmgol (dobo @sFgeobsl), Bgodwrgds
5496009l dmgagbols sdddsggdgwro Exit_Click.
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<Button Name="EXit" Content="gsdmlgws"
Click="Exit_Click" />

XAML-50f96s80 Exit_Click 599853900l 456bs%@gmobsl,
SYBOWYOIL0d  JEobol  3m@do  p3dmbgl  dgommo  3MOgIHYXo
Logbo@mEom. Jggdmo dmyzaboos 3mo, GmIgwos 3969MG0M©Ids
33&M05GvM5 dmzwgbol ©s8dw)dsggdwol sefgMol 89ddbolals XAML-

©m3mdgb@do.

private void Exit_Click(object sender,RoutedEventArgs e)

{
;o

1.1.4. Web-23900930l 53¢0035:30900L d9Jd6s

396bommos WPF-@gdbmemyoom 398-s3e0353006 sdw)ds-
3905  8mdbdoMmgdgems  06@gIHRoLYdOL  30BMeEmo  FsGmN30L
9293969000

WPF-3s@am®mdal 043l 390-23900q00L dgJdbol bsdrysergdgdo.
LYo 239MEJOOL A5dMmYgbgds bdoMo IMIHTsMgdOLMZOL MBRGM
dbobgMbgdge0s, 30006 Bobx Mo MmEMbobssos.

3390©MWo  EBIMMOL  (53035300L) Fogmaglo Bsdgbwgds
139305 H 53093099  3oM3oLTo, MMIGEbsg 9g3L  bogoysgodo
393006900 @5 653035309960 gmGbsro.

dobo  doGomso  (BgugwMo)  Jwsbos  NavigationWindow,
GO0dgog  505GIOL  93¢035300Lm30L  Bagogssool  LEbIGEwMm
0bGgMe3g0LL 5 dobmgol  LsFoOm 06g83MLEHOWIEGHMOU.
NavigationWindow 3gsbo §oG0mgdvmeos Window-3esbosb ©s o3l
30035 bsOmMOL 03039 LodwYsEgdgdbY.

1. 993ddbso sbowo 3GmgdBo WpfApp5 Lsbgwoom (6sb.1.9) o
293bsMm ,,LbEHIOEM* (bob.1.10).

38



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

21

Fregedt pet: Tomgiaten: NET Framewark L0 = “E{
Wil Co Wraial Stusdin st alled Femplifes
Senant Device
P Flrdirs Farma Agphotan [ s Libery
e a5 RET wieh Apphoation B A5 MET Wb Service Appboaton
Rapietesg PTE W B Appicaten
Tait B Corsels Aophoanen ‘B WCF Sarvice Appheanes
WCE =
{5 Whndorrs, Forme Condrol Library
Wik -
Windows My Tessplates
‘W kfhow ==
KA, Garret St 10 T Semch Dnking Tempisdes.

L e LT

Fi F et aop [NET F & 1.0)

Binsrg: | WplApp5s

Locaton: [ BhgimiWetaes x| owe..

6sb.1.9

Solution Explorer
| 2] &
- L[58 Wpfapp2
. S Wpfapp3
- (S Wpfappd
=#| WpfApp5

[=d| Properties

i [+5i References

App.xaml.cs

Set as StartUp Project
65%.1.10

2. §o305¢rmm 93¢™IsGHvMe© dgddboero Windowl.xaml ggsowo
SolutionExplorer-do s bsgs9s¢mom 8ol boggwo Window(WPF)-
35demboom shaero gsoo NavExample.xaml Lsbgeroo.

3. 3o3blbso App.xaml gsowo ©s 993335mm Jobdo sGHOHOdMEO
StartupUri="NavExample.xaml"
4. 5359mds3mm 3MmgdBo WpFApPS. ©sg3cmfdmbogm, Gma s6os

39300m0900.
5. ao3blbsom goowo NavExample.xaml s dg3sbfmGmoe dsbido

©9L3O3GHMOYO 31O:
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<NavigationWindow x:Class="WpfApp5.NavExample"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="0spoomo 5"
Height="300"
Width="300"
WindowStartupLocation="CenterScreen"
>
</NavigationWindow>

6. 3o3blbso NavExample.xaml.cs goowo s dgzsobfim@mor C#
3oL Hodudo:

using System;

using System.Collections.Generic;

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.Shapes;

using System.Windows.Navigation;

namespace WpfApp5

{
public partial class NavExample : NavigationWindow
{
public NavExample()
{
InitializeComponent();
//this.Navigate(new Pagel());
}
}
}

0350m0s3m0m  30mgdBHo, T9ggpo  0dbgds Bob.1.11, Es@ogwo
33960 65303530960 gegdgbEoo.
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-

B Bapsoooowo 5

e[ (E]

6sb.1.11

7. 653025309M0 33956d0L dogmoglio Fomdmagbowo mbws ogml
3wsbom, MHmIgeog Pomdmadeos dodwommy3ol Page-3wololigsb.
89934965 Lsdo 23900 @ 80350500 b530a5300L 335601 Navigate()
09000l EsbFsMgd0oo.

® ©535053Mmm  3MMmgJBHL obowro Page gwgdgb@o Pagel.xaml

Lobgeoo.
Add New Item - WpfApp5 _',?_I_?ﬂ
Categories: Templates: i IE
Visual C# # Custom Control - Custom Control (WPF) 4
Code | DatasSet Enebugger Visualizer
E::Z(al 2] Flow Document (WPF) [§) HTmL Page
Reportng ] lcon File ] Installer Class
weh - 3 Interface 3 Yaseript File
Windows Forms | 1 Local Database .ELocal Database Cache
wiorkflow 1] Mo Parent Form [Flpage (WPF)
WPF : 90 Page Function (WPF) L] Repart
XNA Game Studio 3.0 d Report Wizard :i_Rewurce Dicionary (WPF)
ThResources Flle | || Service-based Database
|i2] Settings File Ajjstyle Sheet 4]
2] Test File (i User Control
1] User Contral (WFF) B wee service
[ window (WPF) 5] windows Form
i YWindows Serint Hidt A Windnwss Servies ﬂ
Windows Presentation Foundation page
Narme: [Page'..xam[

=

bsb.1.12
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8. 9935Lfimmmo Pagel.xaml gsowol &gdu@o:
<Page x:Class="WpfApp5.Pagel"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
>
<StackPanel>
<TextBlock TextAlignment="Center" FontSize="24">3390©0
1</TextBlock>
<TextBlock></TextBlock>
<TextBlock>
<Hyperlink Click="LinkClicked">09-2 a390b9</Hyperlink>
</TextBlock>
</StackPanel>
</Page>

9. 9935Lfimemmo Pagel.xaml.cs ggoool 3mo:
using System;
using System.Collections.Generic;
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;
namespace WpfApp5

{
public partial class Pagel : Page
{
public Pagel()
{
InitializeComponent();
}
private void LinkClicked(object sender, RoutedEventArgs e)
{
this.NavigationService.Navigate(page2);
}
}
}
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9. ©53535BHmm 3MMmgdBHL obowo Page gangdgb@o Page2.xaml
Lobgom. d935Lfmmmod xaml-3mo:

<Page x:Class="WpfApp5.Page2"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Page2"
>
<StackPanel>
<TextBlock TextAlignment="Center" FontSize="24">39M0
2</TextBlock>
</StackPanel>
</Page>

10. NavExample.xaml gso8o @s358s¢mm  Source-s&®moday@o,
Mmdgwog 309gOHmMEIDs  JoM3alol  asd39d0Lsl  Pagel.xaml Lsfyobo

339M0b ogmagll.
<NavigationWindow x:Class="WpfApp5.NavExample"

WindowStartupLocation="CenterScreen"
Source="Pagel.xaml"
>
</NavigationWindow>

11, 5350M853m0  3OMgdAHo  ©o  09350mfidmm  0ows3gd0L
3135000LBIO0DMDS.

31336s:

50235050, B396 99349900 39035L0 S MO FMOJO §39MEO,
O0Imgdog  9Mexkxghl 9O 5390090L.  OMOMIMEO 23900
53&bmTom©0s, 9903w gds domo dg3Lgds GMedmglol gergdgb@gdoo.

33960308 ImOob  25sl3EoLLl  LoFoMms  303M©IM
0683mMT>5300L  Joo3gds  gMmo  339MoEsb  dgmegdo.  Mbos
9OLgdMBEIL  Loghomm  LsgmbBm  gmmo, 6®mdgerog 9O  0dbgds
©53m30©IONO 339NEIOBY.

WPF-80 9mbs399900L g000bo39d5@ 23960gdl dmMol 0ygbgdgb
@9JLogmblL (©930gd0lb dobogo: »39L50q00-3608369Mds*)
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Application.Current.Properties, sb6 0bgm®dszool ,Bs3gMzsb* mdwswwme

sbaeo 94390 oL Mmd0gdEHdo.

(059500000 A530MdgEgdo)

12. Pagel-bg ©s3585@ ™o LobgerdoboFgdwemo &adudweo 390
3990090 Loboo:

<Page x:Class="WpfApp5.Pagel"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Pagel"
>
<StackPanel>
<TextBlock TextAlignment="Center"
FontSize="24">a39Mo0 1</TextBlock>
<TextBlock></TextBlock>
<Label>3g03sbgo md3zgbo Lobgwo: </Label>
<TextBox Name="nameBox" Width="200"></TextBox>
<TextBlock></TextBlock>
<TextBlock>
<Hyperlink Click="LinkClicked">893-2 @§396bg</Hyperlink>
</TextBlock>
</StackPanel>
</Page>

TextBox-mdogd@lb dogzsboFqgo Lobgaro, Goms dgodergdm@gl
3sbbg JoToOH M3z 3MOOH.

13. 993339wmo Pagel 239Mm@ol 3o 95990 boboo;
using System;

namespace WpfApp5
{
public partial class Pagel : Page

public Pagel()

{
InitializeComponent();
}
private void LinkClicked(object sender, RoutedEventArgs e)
{
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Page2 page2 = new Page2();

page2.Message = nameBox.Text + " !l!"; // 0bgm®dogool
11,6539035 ™md0ogd@do

this.NavigationService.Navigate(page2);

}

}
14. 53585 Mo Page?2 3390bg Lobgwdobogdwo GaduGwco
Jog @  30390@ob3zo  Page3-bg  o@ololgegws.  93Mgm3Y
00050 339M©oL  dmgergbs Loaded s Omgergbs  Click
30396M@0bzolmgob.
<Page x:Class="WpfApp5.Page2"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Page2"
Loaded="Page_Loaded"
>
<StackPanel>
<TextBlock TextAlignment="Center"
FontSize="24">939M©0 2</TextBlock>
<TextBlock></TextBlock>
<TextBlock>dmyglocndgdom </TextBlock>
<Label Name="nameLabel"></Label>
<TextBlock Margin="0,10"> <!--OTcTyn cBepxy-->
<Hyperlink Click="LinkClicked">09-3 a39Mbg</Hyperlink>
</TextBlock>
</StackPanel>
</Page>

Label ®dogd®dL  do3s60Fgom  Lobgwo, Goms 300
3900 gdmqL dslbg dodsGmgs.

15. 53585 ™o Page2-ol 3mqb public m30L9ds, G9dudme Fwgbg
3905399990 BHgduBHoL JobsboFgdgwo 3meo Loaded-dmgegbsdo s
839007 3300©HY 3o@VZOL gmo.
using System;
using System.Collections.Generic;
using System.Text;
using System.Windows;
using System.Windows.Controls;
using System.Windows.Data;
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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;
namespace WpfApp5
{
public partial class Page2 : Page
{
public Page2()
{
InitializeComponent();
}
string message;
public string Message
{
set { message = value; }
}
private void Page_Loaded(object sender, RoutedEventArgs e)
{
nameLabel.Content = message;
}
private void LinkClicked(object sender, RoutedEventArgs e)
{
Page3 page3 = new Page3();
this.NavigationService.Navigate(page3);
}
}
}
16. 53509853Mm0 53¢0035(305. 0bBMMTo305 o399, MOMb
©OE30L 5098539000m.

(1) 65309953006 ©OE30m sbowo  0bxgm®mIszos  GgJu@do

3900056 56 450503905. 06835305 500G OLEAMMOOL MBS0 I6.

17. Page3 3396 obomgzol d953Lgo xaml-30mo:

<Page x:Class="WpfApp5.Page3"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
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xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="Page3">
<StackPanel>
<!I'--2396MH0L 3mbGHadu@ol Lbomorm®o -->
<TextBlock TextAlignment="Center"
FontSize="24">a39M©o0 3
<TextBlock.Margin>0,0,0,10</TextBlock.Margin>
</TextBlock>
<!'--30639wo pows3zo-->
<Button Content="Push Me!" FontSize="22" Width="175"
Height="50" Click="Button_Click">
<Button.Effect>
<DropShadowEffect />
</Button.Effect>
</Button>
<!--39mMg mowszo-->
<Button FontSize="22" Height="50" Width="175"
Margin="0,10" Click="Button_Click">
" ©303w039"
<Button.Effect>
<DropShadowEffect />
</Button.Effect>
<Button.Foreground>
<LinearGradientBrush StartPoint="1,0" EndPoint="0,0">
<GradientStop Color="Red" Offset="0" />
<GradientStop Color="Orange" Offset=".17" />
<GradientStop Color="Yellow" Offset=".33" />
<GradientStop Color="Green" Offset=".5" />
<GradientStop Color="CornflowerBlue"
Offset=".67" />
<GradientStop Color="Blue" Offset=".84" />
<GradientStop Color="BlueViolet" Offset="1" />
</LinearGradientBrush>
</Button.Foreground>
<Button.Background>
<LinearGradientBrush StartPoint="0,0" EndPoint="1,0">
<GradientStop Color="Red" Offset="0" />
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<GradientStop Color="Orange" Offset=".17" />
<GradientStop Color="Yellow" Offset=".33" />
<GradientStop Color="Green" Offset=".5" />
<GradientStop Color="CornflowerBlue"
Offset=".67" />
<GradientStop Color="Blue" Offset=".84" />
<GradientStop Color="BlueViolet" Offset="1" />
</LinearGradientBrush>
</Button.Background>
</Button>
</StackPanel>
</Page>

Click - 9tmg3@gbols ©s3ddsgqdgero 1bs Bsofgdml bgwoom,
Mo, ol 9904dbsb 3ol Boffoendo.

18. Lobod dg303Lgd0> Page3d a39M@olL 3m@ob bofowl, LsFoMms
36m9JBAL ©9995GHMb  sboro BmETs. sdom dgladmngdgwos WPF o
Windows Forms ¢9d6memyogdol gehommdemogs@ 9v8smdol gdmb-
LEAHOOMYdS. POE390DY IZEM® FMMIOL 53w9F539d0L J3MO.

19. 53035 Mo WpFAPP5-8o sboewo g3m@ds Forml.cs

20. Forml gm®dsdg GHvyewdmdboEsh ©sgomo DataGridView
9gd96GHo. ©o354gbmm dolo mzolgds Dock=Fill ©s @sgsds@mm

06@9adEH oo gli3M03GHMMoEsb (SmartTag) m®o bggdo

Forml.cs [Design]| Page3.xaml.cs | Page2.xaml.cs | Page3.xaml |

=] Forma il
[Cainmas = DataGridView Tasks
Choose Data Source [[GEED I ~ |
Edit Columns...
' Enable Adding
¥ Enable Editing

' Enable Deleting
I Enable Column Reordering

Undock in parent container
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//---
using
using
using
using
using
using
using
using
using
using
using
using

21. 0053900l LogMom ©sddwdsggdgwro Page3 3mob bsffoendo
39353Lbmo sbY:

@obEo
System

System.
System.
System.
System.
System.
System.

System

System.
System.
System.
System.

6o -------

5
Collections.Generic;
Text;

Windows;
Windows.Controls;
Windows.Data;
Windows.Documents;
.Windows.Input;
Windows.Media;
Windows.Media.Imaging;
Windows.Navigation;
Windows.Shapes;

namespace WpfApp5

{

public partial class Page3 : Page

{

publ
{

}

ic Page3()

InitializeComponent();

private void Button_Click(object sender, RoutedEventArgs e)

{

Forml frm = new Forml();
frm.ShowInTaskbar = false; // gm®3oL QO30 5O

//3590Bbogl 53m356g00L 3569 by
frm.Show();

22. 53509853000 3MHMYJHO. ©353300IMN SO0  239MHPOL
©0DHs0bl. 0blbgds Forml -0, Mo ssLEGHMOgOol WPF s Windows
Form 39d6mm0930L g®mmdeogo dwdsmdol dglsdergdeomdsl.
390093000 (65b.1.14-5,0,9):
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i sspremomes o =B 17 Bspscrome 5 [E=REES)
.;: B 3 @ = @ .;':':] =
330%©o 1 2306 @o 2
FoodsBye ordzgbo Libgema: [BeapglisenBadoo
a0 11!
33:3 a0ty
|
6sb.1.14-5
17 Bspecmomo 5 [E=REEN S
Q-
2306@o 3
| Push Mel
1
D M
65b.1.14-d
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1.2. Workflof Foundation ¢ggbmeomyos
1.2.1. 30%6gL3Gm39L9d0L s3MMyMs7ds WF-0l Lsgrdzguby

3obgoboewmm Visual Studio.NET 353930l WF-0b  ©@0%Bsobgbol
Lodmdom  goMgdmdo oo  36MHMmgdBgdol s Ugdgdgdol  BsGrmngol
Lodmogdgdo (Navigating the Designer).

0O 36MMYd@HJdoL OHML 1s305Mm© MHMMos oo 1Jgdgdol
FoOHM35. 530LomMZ30L OB0bYMYBL §dg3500 LodwyoeErgds Bo3zgamb Lggdol
19930900, 85000 JNWOsbO LEHOWYIEHMOL IMZO0IMIOOL S B3Ol
00Bbom. dsgsmoms, h3gbo 3Mmgd@o bszga3ol (Collapse All) 99909y
3l godmoymemgds (bob.1.15).

Expand All
Cd Adijust for Pha

P Hello

Text “Hello, World !

&

1
[#]
c
=
58
m
i
15}
§

Pl Display Time

Text “The time is: © + DateAndTirm
5 Greeting £

bob.1.15. 893933wemo workflow qoosyMsds
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099 50960L (Restore) oozl 458tm30949bgdm, 35306 dog009dm
LbmEoml 89399035009 (b9b.1.16).

E Adjust for PM

Fd Helo

Text “Hello, World ™

o ™ @

Condition
numberBells = 12

Then Else

AR Assign

numberBells = numberBells - 12

id Sound Bells @

Double-click To view

ﬁ Display Time

Text “The time is: ” + DatefndTim:

'y Greeting @

Condition
DatefAndTime.Mow.Hour >= 15
Then Else

P writeline P Writeline

Text “Good Evening” Text “"Good Day”

6ab.1.16. bafioemdeog 9934j08w9wo workflow
Q053505

52



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

o 650009603y derm3o godwowns Bmwosbs, Ms8gbody 3o
B539300s  (Bsgoeoms, Bound Bells). Expand All @ogozom 30

29503gds 439w Bo3930W0 dEMIO.
©0B50b69m0L J390s 56396 3MMbgdo s60oL Overview—ows30,

MHmdgwoi BLBoL  3MHmadEHol dmbo@m®mobaol gsbxs®sl  (Bob.1.17).

9g3005mm BgHol HBmero dowmomgdl sdGoe bowzs denm3by.

99395 936960L BMAGOOL (3300 gdOL (FolTEHHOOMIOOL) VOWS3IYPOOS.
&l Adjust for PM

F Hello

Text “Hello, World !

m

1t y
Double-click to view ‘w—
" W=
ﬂ tScnund Bells -] -
Double-click to view \
S
ﬂ Display Time i i
Text "Thetimeis: " + DateAnd]
##: Greeting £ .

65b.1.17. Overview - mo@s3o
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»oound Bell" §090gd0L ©93¢033000 259mBbgds dbmmo gu
0@™30 1530L0 830Md0wo (hoRIMWo) 3mI3mbIbEHIdom (bob.1.18).
od Window1 5005900390l s6B)3000 ©oboobgmdo asdmbPbogds obgg
1.15 BobsBbyg bsbggbgdo Liggds.

Program.cs Workflowl xaml® _

Adjust for PM * Sound Bells

] Sound Balls ‘}i
Condition
counter <= numb=ardalls

Baody

[ Sound Ball

s

b6sb.1.18. s3mymzoeo Sound Bell d¢vmzo

¢ ©0HbgHol XAML-3m@©o

Solution  Explorer-do  @s33eo3mo  Workflowl.xaml o
Q535035¢0gMHMm gbodsdobo 3mol eoli@obyo:
<! —--- @obGHobyo ----- >
<Activity mc:Ignorable="" x:Class="WorkflowConsoleHello. Workflow1"
xmlns="http://schemas.microsoft.com/netfx/2009/xaml/activities"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlIns:mv="clr-namespace:Microsoft. VisualBasic;assembly=System"
xmlns:mva="clr-
namespace:Microsoft.VisualBasic.Activities;assembly=System.Activities"

xmlns:s="clr-namespace:System;assembly=mscorlib"
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xmlns:s1="clr-namespace:System;assembly=System"
xmlns:s2="clr-namespace:System;assembly=System.Xm]"
xmlns:s3="clr-namespace:System;assembly=System.Core"
xmlns:s4="clr-namespace:System;assembly=System.ServiceModel"
xmlns:sa="clr-namespace:System.Activities;assembly=System.Activities"
xmlns:sad="clr-

namespace:System.Activities.Debugger;assembly=System.Activities"

xmlns:sap="http://schemas.microsoft.com/netfx/2009/xaml/activities/presentation”
xmlns:scg="clr-namespace:System.Collections.Generic;assembly=System"
xmlns:scgl="clr-
namespace:System.Collections.Generic;assembly=System.ServiceModel"
xmlns:scg2="clr-namespace:System.Collections.Generic;assembly=System.Core"
xmlns:scg3="clr-namespace:System.Collections.Generic;assembly=mscorlib"
xmlns:sd="clr-namespace:System.Data;assembly=System.Data"
xmlns:sl="clr-namespace:System.Ling;assembly=System.Core"
xmlns:st="clr-namespace:System.Text;assembly=mscorlib"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml">
<sap:WorkflowViewStateService. ViewState>
<scg3:Dictionary x:TypeArguments="x:String, x:Object">
<x:Boolean x:Key="ShouldCollapseAll">True</x:Boolean>
<x:Boolean x:Key="ShouldExpandAll">False</x:Boolean>
</scg3:Dictionary>

</sap:WorkflowViewStateService.ViewState>
<Sequence DisplayName="Sequence"

sad:XamlDebuggerXmlReader.FileName="C:\W orkflowConsoleHello\W orkflowCo
nsoleHello\Workflow1.xaml"
sap:VirtualizedContainerService.HintSize="233,564">
<Sequence.Variables>

<Variable x:TypeArguments="x:Int32" Default="1" Name="counter" />
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<Variable x:TypeArguments="x:Int32" Default="[DateAndTime.Now.Hour]"
Name="numberBells" />
</Sequence.Variables>
<sap:WorkflowViewStateService.ViewState>
<scg3:Dictionary x:TypeArguments="x:String, x:Object">
<x:Boolean x:Key="IsExpanded">True</x:Boolean>
</scg3:Dictionary>

</sap:WorkflowViewStateService.ViewState>

<WriteLine DisplayName="Hello"

sap:VirtualizedContainerService.HintSize="211,62"

Text="Hello, World !" />
<If Condition="[numberBells &gt; 12]"
sap:VirtualizedContainerService.HintSize="211,52">
<sap: WorkflowViewStateService. ViewState>
<scg3:Dictionary x:TypeArguments="x:String, x:Object">
<x:Boolean x:Key="IsExpanded">True</x:Boolean>
<x:Boolean x:Key="IsPinned">False</x:Boolean>
</scg3:Dictionary>
</sap:WorkflowViewStateService.ViewState>
<If.Then>

<Assign sap:VirtualizedContainerService. HintSize="291,100">
<Assign.To>
<OutArgument
x:TypeArguments="x:Int32">[numberBells]</OutArgument>
</Assign.To>
<Assign.Value>
<InArgument x:TypeArguments="x:Int32">[numberBells -
12]</InArgument>
</Assign.Value>
</Assign>
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</If. Then>
</If>

<While DisplayName="Sound Bells"
sap:VirtualizedContainerService.HintSize="211,52">
<sap:WorkflowViewStateService.ViewState>
<scg3:Dictionary x:TypeArguments="x:String, x:Object">
<x:Boolean x:Key="IsExpanded">False</x:Boolean>
<x:Boolean x:Key="IsPinned">False</x:Boolean>
</scg3:Dictionary>
</sap:WorkflowViewStateService. ViewState>
<While.Condition>[counter &lt;= numberBells]</While.Condition>
<Sequence DisplayName="Sound Bell"
sap:VirtualizedContainerService.HintSize="438,100">
<sap:WorkflowViewStateService.ViewState>
<scg3:Dictionary x:TypeArguments="x:String, x:Object">
<x:Boolean x:Key="IsExpanded">False</x:Boolean>
<x:Boolean x:Key="IsPinned">False</x:Boolean>
</scg3:Dictionary>

</sap:WorkflowViewStateService. ViewState>

<WriteLine sap:VirtualizedContainerService.HintSize="242,62"
Text="[counter.ToString()]" />
<Assign sap:VirtualizedContainerService. HintSize="242,58">
<Assign.To>
<OutArgument x:TypeArguments="x:Int32">[counter]</OutArgument>
</Assign.To>
<Assign.Value>
<InArgument x:TypeArguments="x:Int32">[counter + 1]</InArgument>
</Assign.Value>
</Assign>
<Delay Duration="[TimeSpan.FromSeconds(1)]"

sap:VirtualizedContainerService.HintSize="242,22" />
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</Sequence>

</While>

<WriteLine DisplayName="Display Time"
sap:VirtualizedContainerService.HintSize="211,62"

Text="[&quot;The time is: &quot; + DateAndTime.Now.ToString()]" />

<If Condition="[DateAndTime.Now.Hour &gt;= 18]" DisplayName="Greeting"
sap:VirtualizedContainerService.HintSize="211,52">
<If.Then>
<WriteLine sap:VirtualizedContainerService.HintSize="219,100" Text="Good
Evening" />
</If.Then>
<If.Else>
<WriteLine sap:VirtualizedContainerService.HintSize="220,100" Text="Good
Day" />
</If Else>
</If>
</Sequence>

</Activity>

1.2.2. 30%6gL3Gm390L ©OsYMTS
(Flowchart Workflow)

50X 9650 b 5353 B0BBILIMMEILO, MMIgEoE Fodmoygbadl
3JBHOMOMBIMS O0sMBL. BIMRMOE LomoMMH0b BsbL, Jdggdoms
00535 MTomdL  OmymOE  derm3-Udgds, Jdggdsms  Labggdo
053530009005 §OHT69m6 QoofY39G0wgdol bygdoo (decision
trees). Jdggdoms  900Y3OMdOmMMBIOL  godmygbgdom,  dgowo-
36m39L9gd0 LEWMEYds F00EI3M™d0m BgdmEsb-g3g300 (top-down).
s0obs  dovbgsgs©, 8300—-4d9gdgd0  dgodergds  FglereEgl
69%0L309M0 J03EIIOMBOM, 5)Y39E0WgdOL 30d0Yd0 3060l Foge.
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¢ 30BbgL3MHMEgLOL OsyMSoL 8gJdbs

3993J3bsn sbowo 3Gmgd@o (solution), sgo@Bomom workflow o

Console Application (6sb.1.19).
"New Project e ——E— A
|.NET Framework 4 ~ | Sort by: | Default = Sean

Installed Templates

~ - . . " . Type: Visual CF
. . - qCﬁ Activity Designer Library Visual C#
Visual Basic — I_A‘I A blank Workflow
4 Visual C# | . ) )
Windows _@] Activity Library Visual C#
Web = =
Cloud gﬂ& WCF Workflow Service Application  Visual C#
Reporting —
Silverlight C i Workflow Consele Application Visual C#
Test -
WCF
Online Templates
Name: “WorkflowChartApp] =
Location: CAWPRFlowCharth, - Browse...
Solution name: WorkflowChartApp| Create directory fo
"] Add to source con
o]

6sb.1.19

0bLBHOMIGBGHIOoL  356gwosb  Flowchart  godm3z0@sbmm
Rm@sby  Flowchart-Jdggds. Lsfyolbo 3m3s  3GmEgbol  oo®sds
LabiGo®Em )3969 §Moo dmEgdmeos 1.20 babsBbby. go@ogwro Loghisy
dol  g3gd  @odmoygbgds  sloggdo  doBbYL3GM™EILOL  J8gYdgOOL
©5L5ToBHJOWSQ.

doMOMOOo  2oblbgegqds Flowchart J0ggdsls s Sequence
9090905 dmEol  olbos, M) OHMAMEMLS 5353800 JdMo  Fzowo—
5JBHoMEMdgd0.  OMymOE  3bmdowos,  Jdggdgdol  sdsEgdobsls
00030mdomMMdsdo  obobo  LOMEEgds  owdsgswo  (top-down)
M0gomMdOm. o Iglsdegdgeos 900¢g3M™MdOL 3MBEMMEO (Fo@m3s),
J09©adsms  3OoOSPOWGBOm,  MmEmbEsg  obobo  gmgguwmgzol
239LFMMGOME0s 390E035¢0 S 3965f0EgdMOos MBIVMS. OLMYOO
J999090L Mol 30 539005 93GMISG M.
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= 03 [ R R +  Solubion Exploner
o I;M“:I:::, = Werkfiowl Expand Al Coflapse 1 || 8] 2 j "'J 3
v] Deihile iy ot : J;.;IL:':H‘::E:;PT
1] Forbach<T=> 4 i Propedies
P 6 _.! Relerences
W s i S
By ParslieForfach<T> r l'_f_fﬂ"- = Workflowlzaml
B ik '
:,' PickBranch
:j Sequence 1
#7  SalcheT»
]'J L B Team Ec.
4 Flawchadt \,-'.
\-___Fo-_nte\l__ J Sysbem.Actrrties Core Presentat
L, Fowehat © G
B - T‘E;U:cr.n-c-n-l 1" il e
FlowSwitch<T>
Messaging

6sb.1.20

Flowchart sgd@o®mdoo 9gled@gdgeos §09wgdoms 4obmoegligds
35¢r0@B®mol  53d0Ld0gH  sP0Msl. 360d36gwMm3z5605 oLoEg, OMI o
oli®9d0 byom MBS 253900l @S F9gM0gds lAZ7d0s M39b, {obs
40900905 sbao3 !

B39b  93wo3s30080  OL3MgODY  Mbs  2odmzoEbBMm
doLoEdgdgdo,  dglodsdobs  EF—IoLb  OHMOLY.  IZ0FYM™
LBH9BINH GO FoboEdgdol sbsbgom ,,Hello, World”.

sdolsmgol 2909Mm30&bmm WriteLine 4990900
0bbBHOMIGBEHIOOL  356gcosb  df39by  FOol  J390.  I399gbmm
DisplayName-do “Hello” oo Text-do “Hello, World I” (6ob.1.21).
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SR Vicrkdlowl caml® % Solution Explorer
£]  Whil - = | a1 g
dJ v Workfiowl Exparsd All Collapse Al w2 BN
2 Fouchit e - ; Solution "WorkflowChartApp' (1 project)

K Pointer 4, Flowchart 4 [ WorkilowChartApp1
1 Flowchart 4l Properties

FlowDecision E =4 References

FlowSwitcheT> 13 App.condig

LB
Misaging e 4] Program.cs
o, (= Workflowl xaml
o 3 Vd Hello
4 Primdrees
& Pointer ~~ Tt | Hello, Wodd !
&8 Assign i & Selution... [N
5 Delay
] InvokeMethod s System Activities. Statements. WiriteLine
P Wrteline 5 =
Tanscios = W Vanables  Arguments  Imports L B searcn Clear
= Misc
¥ R —_—
~Diiplayhame  Hella
TextWriter | Enter o e

6sb.1.21

¢ J0gHmgd0L gobLsBEOZMs

35190 Im3603bM™ LsbEBHIMEM 373569 F69, 3935GHOM™M 3538060
5 93GMI>GHMMo© 990436905 0LoMO M Jdggdsl Mol (bob.1.22).

Start Start Start

¥ Helio #d Helo P tello

Text “Hellc, Workil™ Text "Hello, Worki!™ Teat | "Hello, wWarld!”
65b.1.22. dogMogdols isfigolio s drmmm FodEowgdo

¢ 3505(939G0wgd0ol bs3owo (FlowDecision)

23903303 56mm LggdsBg FlowDecision Jdgwqgds “Hello” 4990900l
3900099 FlowDecision 439000909 399009296qds y30m9e00 5¢0dsliols Lsboom,
MMM 29683Mmgdol  LoddMEwm  BMTsEMH  dErm3-idgdsdo,
®30L900m  Bobxo®msdo  993039bmm  dymdstgmds  (Condition)
DateTime.Now.Hour> = 12. dovqbol 396ObmGob do@sboo FlowDecision
J89905Bg 259mBRbgds sbgmo LryMHsmo (Bob.1.23).
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ﬁ Hello

Text Hello, World !

DateTime. Mow. Hour >= '_ZJ

True False
Decisicn

6sb.1.23

909905l 543l FoMgbbosb  dogPmgdol  fodEGowo  true
9BHMbm30L, beom domx3bosd — false JEHMbogol. Bgs Totx3gbs
3190bgd0 35@9Ms 115939NbIEOM Fs0MM39ds 30MHMOOL A5TMLIbEgdOL
00000350 259mboBgbo mz0Lgds (o).

dgodgds  BoduBolb  dggawrs  true/false  dEHmgdobogzol.
059500mo, FalseLabel-mgolb 9303 96mo Morning, s TrueLabel-ogol
Afternoon. 300©gds LvMsmo:

Afternoon Marning
Decision
6ob.1.24
9939596mmo  FlowDecision gd9@gds  9stxgboob WriteLine
d40990gdsL, MmIgewdog Bsfgdowo a3543b Morning/’Good Morning”
(6sb.1.25).

Start

7 Hello

Text “Hello, World 1"

7 Morning

Mormi
erming Text "Good Morning”

Decision

65b.1.25
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FlowDecision gdgeogdsb o6 sd3l DisplayName omgoligds, dopa®sd
999deos  30MHmdoL Bggbgds o true/false 9FBHmgdol 9gdmfidgds o
3M9JBH0MYds. 5333565 58 5JB0OHMdOL Jobsbo s BMbJ3ombogrmds
39lLobo (3boos.

©5358s¢mm FlowDecision §d9wgdol dstibgbs true 9EHml sboewo
FlowDecision §dggds, 306000l 59mbobmwgdoom DateTime.Now.Hour
>=18. dobo JotEbgbs TrueLabel d@m oymb Evening, bmem do®yxggbs —
obgg Afternoon. m®Moggl dozwgOhommom sboo WriteLine §dggdgdo:
Evening o Afternoon. 1.26 bsbs%b%bg dm39dmeos gl byBomo.

®

Start

?_J Hello

Text "Hello, World I

DateTime Now. Hour >= 12

?‘ Moming
Morming

Text "Geod Moming®
Decision

Afternoon

DateTimeMow.Hour »= 18

Afternoon
. Decision
Evening
?_‘ Evening ?_‘ Afternocn
Text “Good Evening” Text "Good Afternoon”
bsb.1.26
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Lobo3 535099353900 F0VJOME 5303530, Fogblbscm Program.cs
5390e0. Bog3s85@mm o 990ga0 Jmeo Workflowlnvoker 3eoobol
399mdobgdol 9909y 0L  Ia3965b3g0L  Tggagdl  3MMMTosb
290mb3s00Y.

Console.WriteLine("Press ENTER to exit");
Console.ReadLine();

330353000 53985390s: F5
89093900:
B files /G WE/FlowChart/WorkflowChartApgp/.. o o

Hello, World * -~
Good Morning

Press ENMTER to exit

—

bsb.1.27

3900930 ©53M30009d90s 085Dy 099 Ol Mg dmbs3zgodo
535090539000 53¢035305b.

e 3Gm3gLoL 3osdMmgero (Flow Switch)

FlowSwitch 49900905 3496300606908 Gmymé 3 FlowDecision od
2390mbozobom, ®md  osMss Igbgzs dbmee true/false  mGo
23963@™mgdom. Tgbodergdgaros IGHmgdol  6gdobdogho  Gomoybmdol
239BLsBEZMS 0lg, GMmaMGME gb ogm C# gbsdo. 1.28 BobsbBbyg bsBgzgbgdos
FlowSwitch 5J@0m®mdol 30dGHma®meds obli@®mwgdgb@gdol 3569w by.

4 Flowchart
k  Pointer
ﬂgj Flowchart

FlowDecision

=
—7 Switch

65b.1.28. 30g@Hmp®sds
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e FlowSwitch §09gdol sda®gds
3900m30356mm  0bLEHOWIgDEHJOoL  39bgwosb  FlowSwitch
334BoMM™ds B3960 dmerm 3Gmgd@ob bdgdolb J3908. 0go 5ol <T> 3amaliol
3sdembo s Mbs Jogmomml Godo. b3gh dgdmbzgzsdo glss Int32,
OHMI03 933 MG MM JoBLBLZHo. goMbgzo OK-U (bsb.1.29).
Select Types (W ===

FlowSwitch <T>
T

[Inez2 ~|

[ QK ] [ Cancel |

65b.1.29. Bo3ob gsbbsBEgMs

993596mmm bdgdol Morning, Evening o Afternoon g990999d0
FlowSwitch ~ 4090gdsb,  MmIgambsg  oJ3b  gbhmo  030L9ds
2399mbsbMgdolomzol s 030  gobloBgMmgL  goaMmM30L  IBHML
(33¢50L 06093690 md5L (65b.1.30). B309b 36Mmad@do
239635bMmOE0ggdm 25sIMMZ ol MJoE0bgdsl  Jobaendgdol
doBbom Hgwofsol hmol dobggom.

CInt({DateTime.Now.Month Mod 12} + 1)/ -'-'lil_J

Switch

6sb.1.30

3960083b6s: 24500bobEgdol Bafgdol B0OIs RORN
593000900 359mYygbgd o gbols Lob@sglby. s dowgdmE0s, I
9L BO3s> oymU Visual Basic gbob Lob@oglbol duasglo.

B3960  250mbobmegds  asblobegMogl  Fogwofsol Mol
(1580560, 35BsRbME0, Dogbrywo, 890mEymds) LyBmBL. dogswoms,
0¥y 9080bsMg (sbasbgwo) ™39 9Mol ©939309MH0, 0363500 b6
09090350, 35906  Fodmlobmangds g35deg3l 0-L. sbsema0MMo©
356MGH0, 33000 S 5oL Fmy3390L 1-U s 5.9, JoFOMZgEOL Mmmb
9BHMbm30L »bs Aob3LBOZOM® 0,1,2 s 3, b Lybmbgdo.
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e FlowStep §dgegdol sds@gds

FlowSwitch  5J&ow6Hmdol  gmggero dGHm  0dobgdl  FlowStep
J89©90sL. ol Toolbox-Go 5655, sd0GH™I dobo (3bso Loboo Fgddbs o6
3900¢gds. Bggdol 9s3MH 390l 450mboligergeby Mbs ©ogds@mb
6509b0dg  J0ggds, 0opowoms, bwoo WriteLine s dsmo
3996900l @OHML  dmbgds obsgobsw FlowStep—ol 3609369 mdol
249BLsbEgms. WriteLine Jdgqdgdobomgol Bogfhg®mo DisplayName-do:
Winter, Spring, Summer, Autumn o Default, s30gomgg 9gbsdsdolo
dobogndgdgdo (bsb.1.31).

Switch
— 7 Wint
m Spring ?‘ inter
" - Text "Happy Winter"
Text "Happy Spring
3 4

— Default -
P summer Fd Autumn

Text "Happy Summer” Text "Happy Autumn”

Pl Default

Text "Season calculated as: " + Cln

6sb.1.31
36O0M500L 59mdo3900m(F5) 303009000 999l (65b.1.32).
B filey//C W FlowChart/WorkflowChartAppy... || =l ]

-

6ob.1.32. FlowSwitch s3¢n035300l 8¢ogagdo
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e 35MOEgE™o 3Mm3gligdo (Parallel)

B3960 3MM9dBHoL  BoMAwgddo  obzobowmm  JsMewgE©o
36m3gLbgdol  bsgombo, Parallel Jdggdol  dsgsomBy, GM@dgarog
L53w95¢gdSL 0dEg3s Pob3LEBOZMHMo Sequence Jd)EYOSMS MOMPYEMDYS,

OMImgdog  BOWMWEIOs 3G  (9M0-EOMMESE). 50
360Hm9dBHdo ymzgwo 9GHm 2s0mo@sbl 0bgm®dsgool msgol bsfowb.

245903960l H0HOMMOL 56 593U s®LGdoMO 3608369MdS, BngsM0s, mI
obobo  dmmoglgdyeros g  Parallel  od@Gommmdsdo s Y39

LOHMEEYOS JONOOMNESQ.
e Parallel J0g00g00L ©3d5¢%gds
239000m3039bmo  Parallel sg@ommmds Bgzgbo 3mds 3BHmEgLbob

dmmdo. bmomogg WriteLine-qoob  25353mo 3930060  Parallel
40900905 sb (bob.1.33).

1 0

Switch

¥4 Sping A Winter

. . Text "Happy Winter"
Text "Happy Spring PRy
2 3

Default
ﬂ Summer ﬂ Autumn

Text "Happy Summer” Text "Happy Autumn”
PRy PRy

A Default

Text "Season calculated as: " + Cln
Hl'j Parallel
Double-click to view

6sb.1.33
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¢ 33mg9d0l ©s353YdS

mOxge ©o33wozmm Parallel Jdggds s dob  Bgs3omby
2909m30356mm bsdo WriteLine Jdggds (bob.1.34).

QQ Parallel
_W WriteLine W WriteLine W WriteLine
Text | Entera VE expression Text | Entera VB expression Text | Entera VE expression

Bob.1.34

96035 MBS odmoEebml d0dobstg msMoeo, 3gmemgd — MM
©5 9g9bsdgd 33000L . doo Text-do  godmlbiobmergdgdobsmgzgol
(expression) d930¢&sbmo» d98ga0:

"Date: " + DateTime.Now.Date. ToShortDateString()
"Time: " + DateTime.Now.TimeOfDay.ToString()
"Today is: " + DateTime.Now.ToString("dddd")

09960036s: Parallel Jdggds 6905l odenggs dbmerm@  goHmo
989905 296bmM309w gl gHm BHMTo, Moz B39 TogowomBy Jo6ys©
0domdl. mvy 2306 e EH0—4dggdgdol 9sdmygbgds mommgmen
93mbo, 95906 Mbs 30bTomMmo Sequence JdgYds. o dgodergds dob
90600 ©53535@M™ J99YOMS 253390 MoMEIbMdS.

30590l 5999853900L 999y F000gds SYmO TJIAJOO:

= =

5 fileu///C:/WF/FlowChart/WorkflowChartApp... =] sl | eS|

Winter
- 28:38:-52_6325788

11622013
iz: Wednesday
ENTER to exit

65b.1.35
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1.3. Web lg®30lsgdol s34)dsg390s
WCF-0l 35%5%9

00Bbgl3MOMEaLgdo  Fgodegds  asbmogbogh  39d-LyMzgolido,
OmIgmog  YBOHMB3gYmBL  000goH  LsdMogdsl  Lodwgdom
3639L0L  gosfY39GH0MgdolL  FobofmEadwsE So-0mds 3MHMEgLOL
30963900Lm30l, MMYRMMOES 3g0-531035(30900. 390-LgM30Lb0 0MIIL
dmbmgbols, slMveEgdl ol LsmoboM §50s3vds390sL o S0MHBIBL
35bwgbl. qb, 0693M0300, LEWMEYds Receive s Send Jdggdgdom. gb
39dBHoMOHMdgd0 063gaM0Mgdmwos Windows Communication Foundation
096, B396 89a30de0s s030s d93Jdbsocy WCF Lggzobgdo [3,20].

1.3.1. 30%bgl3Gm3gLoL bgMgoliol 8gJdbs
Visual Studio-8o 993ddboo sbowo 3Gmgddo WCF Workflow
Service Application template 259mygbgdom. 8g30@Hebmm  3MmgdEol
Lobgero BookInventory s solution-ob bobgero WebServices.

("New Project 2 e |
| NET Framework 4 ~ | Sort by: | Default | 5 \ Search Installed Tem 0 |
Installed Templates Type: Visual C&
r - H_E?/ Activity Designer Library Visual C# ype: Visualts
isual 0% m AWCF Workflow Service Application
Windows e Y . . )
Web Lﬂ ctivity Library Visual C#
Office L
Cloud E 'WCF Workflow Service Appli... Visual C#
Reporting
SharePoint =oh Workflow Console Application Visual C#

Silverlight
Test
WCF

Online Templates

Name: Booklnventory
Location: CHNWRWF_wpfy - Browse... |
Solution name: WebSamcesl Create directory for solution
|| Add to source control
]

bsb.1.36. Creating a WCF Workflow Service Application
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990496905 Loobogoswobsgom  workflow Sequence dqwrmgzo,
Memdgog 9goaogl Receive s SendReply §09egdgdlL, Gmameg 1.37
BobsBbgs bsBg9b6900.

Solution Explorer

Expand All Collapse anl [l i [ 21 (21| [ 51 [ @
: : g Solution "WebServices' (1 project]
] Sequential Service 4 (2R BookInventory
» [=dl Properties
«3] References
3 App_Data
# 7 ReceiveRequest =%, Servicel xambx

o -
iz Web.confi
OperationMame GetData = d

Content View message...

# SendResponse

Request ReceiveRequest

Content View message...

l:iJSDIuti... % Team... BB Class.

65b.1.37. The initial workflow sequence

0530056 LoFoMms 58 Jdggdgdol 3mbgoam®sgos LgMzobol
3MmBGHOMogd@oL  2oblobrgMol dobbom, MMIgElsg obobo ss3doym-
R0gdL. 990097 ©3505FHM® ©s3ds39d0l Ids 3MmEglo, MHMIgEos
296bmM309w@gds Receive o SendReply 499005990l Gme0b.

3sdembo  dgddbol Lofigolb 3xds 3MmiEgbl gsogrdo Labgwoom
Servicel.xamlx. 99333s¢omom  Solution Explorer-do gl ULsbgwo
BookInventory.xamlx -om. ,,lg®g0b0, Gademol 8g4dbss gg0bws, d98bol
800009823¢v [og bl 5 589698l #9356 gra39¢m0 sberols deogmBsgmdst,
6dgemog 808eromog sl 93900360
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1.3.2. lig®golol 3mbEHEMmag@Eol gsblsbma™s
Solution  Explorer-do, 9s6x396s> ©owos3oo BookInventory
30mgdBdbg  o30MbBomo: Add->Class bobgeoom BookInfo.cs, HmIol
A9Ju@o dmEgdmos 3.1 crob@obydo.

Add New Item - B
Installed Templates Sort by: | Search Installed Templates e |

4 Visual C#

[ © Type: Visual C2

Code E‘EE Web Form Visual C# 3.

Data | An empty class declaration
General g‘z_g Web Form using Master Page Visual C#

Web

Windows Forms 4= Web User Control Visual C#

WPF

Reporting C\Q Class Visual C&

Silverlight —

Worlflow

Master Page Visual C#

Online Templates

HTML Page Visual C#

Nested Master Page Visual C#
g

IAT_% Shule Sheat Vienal C#

Name: Eooklnfo.cs|

P

65b.1.38

/=== @obGobyo 3.1 -----

using System;

using System.Collections.Generic;
using System.Runtime.Serialization;
using System.ServiceModel;

namespace BookInventory

{

/*****************************************************/

// Define the service contract, IBookInventory

// which consists of a single method, LookupBook()
/*****************************************************/

[ServiceContract]
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public interface IBookInventory

{

[OperationContract]
BookInfolList LookupBook(BookSearch request);

AR AR A AR A KKK KA KA KKK KKK KR KK ok [

// Define the request message, BookSearch
/*****************************************************/
[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;

}

#region 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

72



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

get { return _ISBN; }
set { _ISBN = value; }
}

#endregion Public Properties

}

AR AR A K AR A KRR KKK KK KK KR KR KK ok [

// Define the BookInfo class
/*****************************************************/
[MessageContract(IsWrapped = false)]
public class BookInfo
{

private Guid _InventoryID;

private String _ISBN;

private String _Title;

private String _Author;

private String _Status;

public BookInfo()

{
}

public BookInfo(String title, String author, String isbn,
String status)

{
_Title = title;
_Author = author;
_ISBN = isbn;
_Status = status;
_InventoryID = Guid.NewGuid();
}
#region Public Properties
[MessageBodyMember]
public Guid InventoryID
{
get { return _InventoryID; }
set { _InventoryID = value; }
}
[MessageBodyMember]
public String Title
{

get { return _Title; }
set { _Title = value; }
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}

[MessageBodyMember]

public String Author

{
get { return _Author; }
set { _Author = value; }

}

[MessageBodyMember]

public String ISBN

{
get { return _ISBN; }
set { _ISBN = value; }

}

[MessageBodyMember]
public String status
{
get { return _Status; }
set { _Status = value; }
}
#endregion Public Properties

}

/*****************************************************/

// Define the response message, BookInfolList, which

// is a list of BookInfo classes
/*****************************************************/
[MessageContract(IsWrapped = false)]

public class BookInfolist

{
private List<BookInfo> _BookList;
public BookInfoList()
{
_BookList = new List<BookInfo>();
}
[MessageBodyMember]
public List<BookInfo> BookList
{
get { return _BookList; }
}
}
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LgMgzoLol  3mbE®sJBHo IbookInventory Tgogoglh 9MHS©IMO
9d900mb LookupBook(). 0go 9mbs3qdgdL goob3gdls BookSearch 3ensbls,
MMIgEbog 9g3b Lobssbbgs m30Lgdgd0, Lsgomm foabol dmladgdbo,
095¢0m 53GMOL © albYEIGASL. Ol s¥MYBgdL 356 BookInfoList
3oL, Mmdgmog  99oEagL BookInfo  3¢sligdols  3memgdosl.
d9L5degdgos 3g-8" Mog30L bobgs, Losg sbLlboos  ServiceContract,
MessageContract s MessageBodyMember 5@®0d¢13 900l g58mygbgds.

F6 50mgd90gd00m 502905 gosfy39@s (solution).

*) MessageContract s&H®ModwGo dommomgdl, Gmd gl Jeobo
Boorme odbgds SOAP do6smdo. SOAP-ol  godmygbgdool @®ml
393Ymdobgdgdo 350503995 XML-ob dbasglio gm®mds@EoMmgdso gbom.
b 9BOWB39wYmxl 3600gbEHIOLS s bLYMZIOL FMMOL JoMsEo baMolbols
“)HN0YOHJIgEIO0L  3eoBBMETsL.  SOAP  sG0ob  bGobsd o
36OME ™300, HMIol Ibs®oF M3 o593 WCF L.

5MLYIMBL 5aM9gm39 MessageBodyMember s&Modm@o dob ymggen
3M003-m30L90sbg. gl sMEowgdgwos  WCF-ggbobmgol  Mosms
L6500 ©oxm®ds@ gl SOAP 9g@ymdobgds.

WCF-ob  dm@e  §gd@GHowol  gsbboBrg®obmgol  sGIgd™dL
0683mGI>300L Bsdo 3mME0s, OHMIMgdoE d0mMomMgOM bos 0gbsb:
9096 gds (binding), 3oLsBsGmo s 3MbEH®SJHO.

90960905 30OoMgAL 00 3MIMEHMIMEL, MMIYEoa godmoygbgds
(859, HTTP, TCP 6 bbg.).

dolsds®mo  dommomgdl vy bs wbs 303Mm3Mmm  dMEM
J9OGowo, s Fobsdodmol  GHodl,  OmImol  a59mygbgds
593009005 F0gOHmMgdsbY.  Foowomo, HTTP-009m0gdolsl
mbs dogmomml URL, bmgrm TCP-m30l dobsds®mo 0gbgds bgHggdol
Lobgero 56 IP-dobodstroo.
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3M6EMogBHo 9b0LaBL3M9ds ServiceContract—o0m, GMIgaros sMOL
0639 x390L0. 030 A9BLBOZMgL FgmMEYAL, HMIgdoE dofjgmdswos
oM (gd@Gowdo.

5023505, B3gb 2563LsbL3Mgo  TgBHYmdobydgdo, GMIgdO3
390503995 BYMZ30L—-890MEIdOL J0ge 356599FMYdOL Loboo.

1.3.3. Receive s SendReply 3mbgogmmomgds

2393blboo  BookInventory.xamlx  gsogo  @s  5300Bomom
“ReceiveRequest” §09@gds (6ob.1.39-5).

30L90sm0 Bobxs®ado ServiceContract m30Lgdsl oJ3gl default-
0600369cmds  {http://tempuri.org/}IService.  d9333semo  Iservice
LE®ogdmbo IbookInventory-om. 8930&sbmm OperationName Gogm®
LookupBook.

93056y  WorkflowService-ooboobg®do  d3gms  dobgbgbs
39obgdo ©s33wo3mom Variables 0ows30. 459mBbgds Fodermbo m®o
(33500 Jgloddbgera (65b.1.39-d).

23900b53v)dog39gdgeo  33wso (handle variable) @50moygbgds
35Lvbol 3MEYEsE300Lm30L 00 JgabIa3wsMmsb, HMTgETsl yoogBsgbs
dmombmgbs.

dmboggdms  (33¢00  0ddbgds  advolsgdo  Bmbsgdgdol
(063mM3o300L) F0Bb0m. 4o35LvIRMZM™ (33¢o©IdOL 59 (data) o
393906500 MO0 sbsgo (33050 Labgaro.

30639olm3zol 930MBomm Lobgewo Name search o Godo -
Browse for Typs. sbog» ©@0smym® 3sbxs®sdo BookInventory bs30gdo
2493935MmMm3mom BookSearch-om (bsb.1.40).
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g Sequential Service

#-1 ReceiveRequest

OperationName  GetData

Content  View message...

# SendResponse

Request ReceiveRequest

Content  View message...

659.1.39-5. Lsfigobo

) Solution 'WehServices' (1 project)
4 % BookInventory
> [=d Properties
[ References
[ App_Data
#] BookInfo.cs

-~ Booklnventoryxamix
’_’_—"

- 5 Web.config

l?f‘;‘ TGN e I Team Explorer BB Class View
* 0 X

Properties

System.ServiceModel Activities.Receive

Clear

j ! Correlations N
CorrelatesOn [Collection) [I]
CorrelatesWith Correlation handle [I]
Correlationlnitializers  (Collection) [I]

B Misc

Content [Content) E]
DisplayName ReceiveRequest
OperationName GetData s
SewiceContractName@)
More Properties
Action
CanCreatelnstance
KnownTypes (Collection) E]
ProtectionLevel (nulf)

SerializerOption DataContractSerializer -
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g Sequential Service

¥ Receiveequest y/

OperationName  Lookupbook

Content  View message..

» SendResponse

Request RecenveRequest

Content  View message..

\

3 Solution WebServices' (1 project
i ;ﬁ Booklnventory
ol Properts
o | References
) App Data
] Booklnfo.cs
..— i Booknventoryaam
E_'}Weh.wnfig

ﬂ‘i SRR I Team Explover B8 Class View

Propertes v1X

SystemServiceModel Actvities Receive

DisplayName Recenveflequest

Operetonhame V' LookupBook :

SeniceContracame |/ http://tempuriarg/Jloaoklnventory

Mors Propertizs

659.1.39-3. LodmEMM
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Browse and Select a .Net Type 2] x|

Type Name: | BookInventory.BookSearch

[5] =Current project:=
= BookInventory [1.0.0.0]
[l BookInventory
BookInfo
BookInfoList
BookSearc
IBookInventory
[l «<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]
# System.ServiceModel.Channels [4.0.0.0]
# System.Web [4.0.0.0]
[# System.Web.ApplicationServices [4.0.0.0]
[# System.Web.DynamicData [4.0.0.0]
[# System.Web.Entity [4.0.0.0]
[# System.Xaml [4.0.0.0]
[# System.Xml [4.0.0.0]
[# System.Xml.Ling [4.0.0.0]

0K I Cancel

Bob.1.40

J9mM9 33wooLm3zol dgo@ebgom Name: result. Godo dgo®mBggs
Browse-qob, BookInfoList 3awsboo (bsb.1.41). doomgds 1.42 Bobsbbg

dm399o dgdmbggzs.
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WorkflowService Expand Al Collapse All

I:g Sequential Service

4 ReceiveRequest

OperationName LookupBook

Content View message...

# SendResponse

Request ReceiveRequest

Content View message...

Nare Variable type Scope Default

Select an activity to set variable scope

Bob.1.41. (33050900
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Name Variable type Scope Default

handle CorrelationHandle Sequential Service | Handle cannot be initialized
search BookSearch Sequential Service | £nter a VB expression
result BookInfolist Sequential Service  £nter @ VB expression
Create Variahle

Variables RIS Q 100% | O [

6ob.1.42. 33d0 3obolsbmzg®s dmds
36m3glolbogols

00BbglaOM(3gLgdOL OBsobyMdo ,ReceiveRequest” (Gmombmg-
690l domgdol) Jdgogdsl od3l view message (d9¢Ymdobgdools Babgol)
@o0b3o  dobos®lol  m3z0Lbgdobmgol. dolo  s3mJdgEgdom  oblbgds
QOSWMPIOHO  RobxoMs  Tgdegoero  Ig@yYmdobgdol  ilaygbo
(890dgds 3939 Lsd-FgHEH0W0sb0 VOWs3oL Fodmygbgdss, 030L7dOL
33960om).  Jbobgageo  gobolsbramads ™Mo ™Mo  bgMbood:
393ymd0bgd0m 96 3565993 MJd0L JHOMIWOMBOm.

50 5300, dma300698000 Bgzab g9bz0bosgm dgmMg bgMblsg.
by ©o393300©Ym,  OHMI  Mo©OoMdNEHMbol  gosdHmzgwo
39¢¢9md0bgdolmz0L LFMMoEs sGBYMoO.

Message data ©30bgd0bm30l 99303 96mo search. ol JorjmomYdU,
600 99mBsgseo 9gEymdobgds mbs 0bsbgdmegl search 33esdo.
Message 3o3obmgol 3o0bgzom BookInventory.BookSearch. osermam@o
5obx oM Im39900s 1.43 Bobsbby.
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Content Definithon Tl

Message data search

Message type | BookInventory. BookSaarch _:I

bob.1.43. 89353560 dgBgmdobgdols 3sblsbmg®s

305909008 BBy MBS 2odM0yMmgdmEgl 1.44 BoboHby
Bohg9b9d0 Loboo.

Systom. ServiceModel Activities. Receive

2= 4| search: Clear
3 correlations
Correlates0n (Collection)
Correlateswith Cowredalion handie j
CorrelatonInibializers (Collectian) _I
& Misc
Content [Content) _I
DisplayMames ReceveRaguest
Operanonmame LookupBook
SopviceContractMame +hitp:fitempur.orgd IBookInventicny
More Properties [a]
Action
CanCreatelnstance I~
KnownTypes [Collection] _I
Protectiionlevel (Nl
SenalzerOpton DetalonractSenalizer

6ob.1.44. Receive Jdgegdols ;mzolgdsms Bobxs®s
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300B930 Jdgqdol ,SendResponse® o 5350mJdggdm  view
message obgl. 3303 89350mfdmm, M s®hgmwos d9EYmdobgdol
2390590m39wo. Message data m30bgdobmgol 3930@sbmo result, beagnem
Message type 030L9d0Lm30L 3060Hbg30 BookInfoList 3emaslb.

1.3.4. PerformLookup sg&owy@mdols 39Jdbs

50 36Mmgd@obmzgol  893ddbom  dmdbIsMgdol  JIggdal
(53B0MmdSL) “lookup“-ob (dgdbob) dgbolimEgdEws©. Bod@™mdM0Zs,
0503030 046905 boli¢ow-3m06Mgdmmo  9mbszgdgdol  ©sd®mbgds.
9o LoGsE05d0 8ob  sEdsm Mbs FgoliBrerml  dmbsggdome
05B0oLsd0 ImMbMzgbs LoFoMm dmbs3gdgdol dobomgds.

Solution Explorer-do BookInventory 36Mmgddbg  0s6x3906s
©oWs30m 300bg3m Add > New Item o osermado Workflow
3°093MMoobomgol goMmbggzo Code Activity-b. Name-8o0i 9g30@56m
PerformLookup.cs Lobgeol (6sb.1.45).

Add New Item - BookInventory 2| %]

Instalied Templates Sort by: IDefault j | Search Installed Templates O |
= Visual C# o
n - Type: Visual C#
Code ,ﬂa Code Activity -/ Visual C# ype
Data - An activity with execution
(ﬁ-g o logic written in code
General = Activity Visual C#
Web N
Windows Forms \g;" WCF Workflow Service Visual C#
WPF _"
Reporting #—| Activity Designer Visual C#
Silverlight
Workflow 1/
Online Templates
Name: |PeformL00kup.cs

Add I Cancel

65b.1.45. 3mdb3s6gdeol Jaggdol 99Jdbs
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39303 96mm PerformLookup gd90gdob Hgowobsgoobmgol 3.2

@obGobgydo dmEgdeo 3mo.

/I @0bEobY0 3.2 ——m--mmmm o
using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Activities;

namespace BookInventory

{
/ /
// This custom activity creates a BookInfoList class

// which is a collection of BookInfo classes. It uses

// the input parameters (BookSearch class) to "lookup”
// the matching items. The BookInfoList class is

// returned in the output parameter.

/ /
public sealed class PerformLookup : CodeActivity
{

public InArgument<BookSearch> Search { get; set; }
public OutArgument<BookInfoList> 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;
BookInfoList 1 = new BookInfoList();
L.BookList. Add(new BookInfo(title, author, isbn, "Available"));
1.BookList.Add(new BookInfo(title, author, isbn, "CheckedOut"));
1.BookList.Add(new BookInfo(title, author, isbn, "Missing"));
1.BookList. Add(new BookInfo(title, author, isbn, "Available"));
BookList.Set(context, 1);
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F6-000 99635bmGEogmmom  s3@035300L  s0gbs.  aogblbom

BookInventory.xamlx G5000.

239L5035w0fobgdgwos, M0d S Bookinventory

ddbds™gderols PerformLookup A Pointer

4090090 S60oL ToolBox-%y 21 PerformLookup

(69b.1.46). Control Flow
6sb.1.46

239000m30396mo PerformLookup Jdgqds ,ReceiveRequest” oo
»sendResponse” §09gdqdL dmGol (bob.1.47).
£ sequential Service

+-4 ReceiveReqguest

OperationMame | LookupBook

Content  View message...

1 PerformLookup

4» SendResponse

Request |ReceiveRequest

Content  View message...

bob.1.47
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0300Bomo PerformLookup Jdggds. Properties-ob g30byxs0sdo,
BookList 030Lgd0Lmgol 8930&obmm result; Search mgzolgdobomzgol 30
search.

1.3.5. lg®zolol GgbGomgds

F5-000 Bo35@gmmm bgmzolLol gods@mgs (debug). 30650096 gu
Web-bg®gobos, Visual Studio s3@mIo@nMo@ s50mdsggol WCF Test
Client-Ub. gl 398 o dmbobg®bgdgmo MEHOWOoEss. 080 BoB30OHMo3L Web-
LYM30L9dL  @s  5MIMIBIBL  FgMEIRL,  OMIWGdOE  FoMNZOEOL-
§06999@05. 0060 BBL 1.48 BobsBol Jotsbgbs 3969 by.

i
Fe Tock Hep

- W) My Service Projects Sla Page |
51 b flocalhost 1047 Baakiavertory kil
=" Bookiwentory (BasicHinBinding_ Bookinvenlary)

P % LookupBoak]) Toadd a senvice:
[ Canfig Pl . Jelect Add Service” fom th File manu or fie context menu of he *My
Senvice Projects”

. Enterthe service metadats 2ddress in e inputarez, and click "0K"

Tolesta senice operabion

. Double click the operstion you wantto testfom the ree on the [&f pane
. Anaw tzb paga wil appear on the nght pane

Enlerthe value of parametzrs in the Request Area ofhe nght pane

Service added successfuly,

65b.1.48. WCF Test Client 060305e00%5300L 8sbx o6

LookupBook() 9gom@bg dombol 2-xg6H ©53g60o0m dotx3gbs
39Bgol bgs  Bofoewdo  asdmoymags  sgoo  Fgdmbyyaro
993HYmd0bgdol 35bLomoglgds. 00 dBo@ss Moo dgEymdoby-
0900Lm30L53,  MMIWIdoE  FgoEegl  3WslYdol s M30L9gdgdOL
30d00b.
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3930¢)56mm  93¢™mMo, ISBN-bmdgho, @sbobgmagds. 8999
0358mddgomo Invoke ©os30. 2sdmBbgds 89w9ag00, GMIWgdO3
9B ma0Mos 1.49 b5bsbbHg 6sh39bgdOL.

Figj WCF Test Client =15

Fle Tools Help

= 7% My Service Projects LockupBook |
=18 htip://localhost 1047/t
25 IBookinventory (B Request
B request BookSearch BookSearch
Author Margaret Mitchell System String
ISBN 9781416548898 System.String
Title Gone with the Wind System.String
Response |_ Start a new praxy Invoke
Name Value | Type |
B [Ew] Bookinfolist
= BookList length=4 Booklnventory Booklnfa[]
[0] Booklnventory Booklnfo
1 Booklnventory. Bookinfo
B [2] Booklnventory Booklnfo
Author "Margaret Mitchell" System.String
ISBN "97814165485958" System.String
InventorylD 4543daef-a83c-49fe-ba3 1-9& System Guid
Title "Gone with the Wind" System String
status "Missing" System.String
[3] Booklnventory Booklnfo
‘| | | Fomated xmL_J

Service invocation completed.

b6ob.1.49. WCF Client ¢gb@ob bighgolol
8900929000 bsbgs

LgOH30L0o SOMMBIOL BookInfo-li mmb 3¢sLl. 1.50 bobsBbg dqLedy
BoBsfgMo  goxsmMgdM0s,  Moms  ©3065bMm®  dMMEgdMwo
9bs(399900L  dogoomo. Im3gdne  3mb3MgGHME  ggdgbBL  og3L
LEoGbo Missing (93500, 5dm3s60bowo).

996030365: o) .xamlx gs0wo 5MOL dMIobstg Bsowo Visual
Studio-80, Gmas F5-30396M 0, 35906 WCF Test Client 30083905, Gmyms
odos  BoBggbgdo. vy ULbgs goowos odBHowMo, 85806 50mBbgds
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dglododolo  JsGHowmao ©s 990ga900. ob Mbs @osobyOH™mL s
23959H0OH YL B3gbm3z0L LsFomm .xamlx gsowro.

Add Mew Ttem - BookInventory _?Jﬂ
Tnstaled Templates S0it by lDéfaurt | =4 Search Instaled Templates 0O |

Bl wiual C#

Type: Veud C#
e =5 Code Acthity veacs | e
Data N A WOF Service bull using
General B-I ACIVILY VeualCe | Workfiow activities
Web
windows Forms “WJ WCF Workflow Senvice  Visual C#
WPF
Reporting ':li Aetivity Designes Visual C#
Shveright
Wiorkfiow
Omine Templates
Mame [BookTwventory2 amb |
Add Cangel

65b.1.50. WCF 3¢5 3migliol bgtgobols 39ddbs
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IT 0530: 3mbs3gdos dgbgxdgbdo

2.1. 9mbs3g8ms 35Hgd0L s0mz0lL LoliEds
Ms SQL Serever 2012

3°9mg9b9d0m0 bEPIOML 53e035300L Fmbszgdms dsbs (Database)
99009905  MMN0YMN393000JdM0  3bMowgdoLasd  (Tables). gb
393806900 doMHOMHEIE MYo0HYdME0s 30M39ws@o (Primary key -
PK) s 9gm6gmwo (Foreign key - FK) g5bo0gdgdom. 9glsdangdgeos
0b6@9dlgdol 4s9myqbadsis (0bgduw®o gsowadols 9glsddbgamsco).

B396 33olbdmdm, H™3 330mbzgel 59d3L Lafyobio Homdmoagbs
M9S30M©  dHYOMb Lodmdom s JgMdm, MsSQLServer-0:sb.
sdo@md o Bggb Tm3wg gobzobowogm  bmyogmo  Lsgombl
(39996900l 035LsHBOOLOm), M55  IR3FOMEIDS  3OMYM ST
33¢r035309008  golsdsmmo,  dmdbdaMgdgms  0bEYHRgoLYdOL
L5 dome IMbs3gdms d3HYOMb.

2.1.1. 3mb5398075 06100500 GH03900

9mbogdms dsbob sbMowo (Table), MHmameE 303000 L39GHYOOL
(5&M0dEHJO0L) s BEAMOJMbYdOLYD (3MEHIIJOOLAD) Tggds. 0yo
LEHOWIGHYOSS, HMIob gargdgb@gdo Ggodwgds dmbsizgdoms bbgsslbgs
30300 60LsBO3OML (Bob.2.1).

R1=,Student”
ID Al A2 An
d0gwcoiEbzs bEGogdmbywo 6sdg0e- | bbgs | msMowo
6osbgd
101 20glsdg S300M 19 21/05/76
102 OIS OGHM 27 03/01/59
115 .

MsSQL Server-do 9mbs3gdoms Godgdo 9Mmegscnqmmgsbos [10].
900 139GHOL (5 GH®0dMEHOL) Yzgws 860d36gwmds ghmo  BHodobss.
399mbs3mobos dbmerme SQL_VARIANT @odo, Gmdgewdog dgload-
WYPPIW0s  JOMNEOMMESE M58©gbodg GHo3olb Imbszgdol Fgbobgs.
0550moE,  MHoabgzomo,  LEModmbmwo b »MaMomol  BHodob
dmbs399900.
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9mbogdmos (03900 0gmas 9990099 39390 MH09ds:
e MHogbzomo $H03900;

¢ LoddMEMOO BH03900;
* OOHMOMO 03900 (M5MHOMO S POHM);
e Lbgs Bodgdo.

®0oEbzo00o GHo39d0 gv6.2.1
0mbsggdms
S030 85080 sfg®s
INT 4 doguMogbgs: -231-:-231-1
SMALLINT 2 dogwhogbgs: -215-:-215-1
TINYINT 1 dogwmogbgo: 0 - 255
BIGINT 8 doghoibgs: -23-:-26-1
DEC(p,[s]) b 5--17 | p -bLoBNLEOL fowso -2%8 +1 238 -1s
NUMERIC —»b6M099%0 FaOEHoob dotrxgbog
93™393090G0w0560
REAL ©oydomo 2,23E -308 -:- 1,79E +308,
o@ymgy. —1,18E -38 -:- —1,18E +38
33393090 GH0wosbo
FLOAT[(p)] 4 if p<25
8 if p>=25
MONEY 8 BMwol Bodo: -2 - 26 -1
SMALLMONEY 4 R9ol Godo: -231 -:- 281 -1
500dM@MGo BH03gd0 3b®. 2.2
dmbsggdms Bodo | dsodo s0figfo
. 530JL0M7dMEo Loy®MIoL bG®modmbo
HAR 1
CHAR[(m)] L 0 2 1-:- 8000 (boBdmEw)
. 3350 LogMdol LEMogmbo
VARCHAR[(n)] min 1 0 < n < 8000 (LFdMEM)
. 3309L.bogMdol Unicode bi$Godmbo
NCHAR[(n)} min 2 n = 1-:- 4000 (LoddMErM)
. 33%5©0 LogMdol Unicode biy®odmbo
NVARCHAR[(m)] | min 2 0 < n < 4000 (LoddMEM)

©OHMOMO 03900 (MHOWO s M) 3v6.2.3
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0mbsggdoms Godo 8500 s0fgms
DATETIME 4 MIMOMO S OOHM O35DBMbom:
01/01/1753 -:- 31/12/9999
SMALLDATETIME 2 MIMOMO S OOHM O35DMbom:
01/01/1900 -:- 06/06/2079
DATE 3 056000 ©E035DMbom:

01/01/0001-:-31/12/9999
05.: ‘mmm dd yyyy’ (‘Jan 07 2016’).
SET DATEFORMAT-00 03395

TIME 3-:-5 ©®m 100 656mULg3. LobyLEBHom.
00.: hh:mm’ ('21:45)
DATETIME2 6-:-8 MIMOMO S OOHM OO LOBNLEHOM
DATETIMEOFFSET 6-:-8 05MHOWO S OM POMOL
LM GHYILom
OMBO00 s doGHO BHo3gdo gbm.2.4
dmbsggdms Godo 05030 5090
BINARY([(n)] =n 130dLo6. LoaMdoL doEJdoL bE®modmbo
0 <n <8000

VARBINARY([(n)] n-00g | (330900 LogMdol do@gdol bLGHGmogm-
Bo 0 <n <8000

BIT 123030 | wmyoznéo 8608369wmds:

FALSE, TRUE o NULL

0O Md0YIBIOOL BHo3gdo gv®.2.5
dmbssgdms Bodo 50900
VARCHAR(max) LOB : md0gd@o 2GB - 9¢oy
NVARCHAR(max) LOB : md0gd@®o 2GB - 9y
VARBINARY (max) BLOB: s¢®0d@oo FILESTREAM 8g0bsbgdos
0mb5399900 NTES 3500096 Lob¢gdsdo

UNIQUEIDENTIFIER - 9¢0mds¢r0 b035¢0060 0009bE053035¢M™-
49d0L (Global Unique Identifier, GUID) 9965b30L ¢o3o;
TIMESTAMP - 060000 885930, ©mIgeog sg30duboMgdl bGmodmbol
gm3ILO 33odol EO®U;
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HIERARCHYID - 0bsbsgl UGvgem 0g6s®dosls (9sy.: 00565930m3gaoms
09650709, 395G M0 BMEEOIMIOOL 0gMoMJos s 9.9.);

SPARSE - ,,09Bbgcm0“ b3gg®gdol (8goiegl d936 NUL 9603369wmmdsls)
d9bsb30l ImE3MEwmdOl Mm3EH0ToBoE0s.

2.1.2. 9mbs390005 dsBol MmdogdEgdoL 89Jdbs

dmbsggdms dsBolL Md0gdBHYd0 9oL BoboIMMO (oL3YdDY),
OMAMMOEOS  BOOWIGIO O BOOWMS  XYMBIV0, 96 WwmaozMGo -
dmdbo®dgrms  FoMdmagbgdo  dmbsggdms  dsHol  Fglabgd.
@MR0379M0 md09JEHJOOlL odowomgdos 3bMowgdo (Tables), Lgg@gdo
(Columns) @s 306EGHMswM0 bGowgdo (Views - §o00moyqbgdo).

dmbogdms d5BoL MdOgdHo, MMIgwos 30639 Moydo Mbos
39043bsls, 560l 300 Bmbszgdms dsbs. Database Engine 3md3mbgbdo
FoOHmogl  LoLEYIMG s  FMTbIsMGPRgwms  ImMbszgdoms  d3BYOL.
LoLEBJINOO B5BJd0 0ddbgds dMbsEgdms d>BOL VbLEBHMOMYdIOL MM,
boem  9mdbloMgdgerms  35%Bgdo 3o - 0300  93EGMOHO0DYOMEO
dmdbds™gderols Joge.

dmbozgdms  dsBol dgddbs ™Mo dgmmomss dgladergdgero.
306390, SQL Server Management Studio-U obds®gdom, GmIgomsg
bgds 05MA6 M9g0ddo 3OMmEgLYdOL Ho®mBsmmgs (bsb.2.1, 2.2.).

dgmm9, Transact-SQL  gbol CREATE DATABASE 0bL@®Mmdsool
Q©obBoMgdom:

CREATE DATABASE db_name
[ON [PRIMARY] {file_spec1},.]
[LOG ON {file_spec2},.]
[COLLATE collation_name]
[FOR {ATTACH ATTACH_REBUILD_LOG}]

B396 o Transact-SQL 9bsly 9GP 56 gobgzobogwogm.
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2= Microsoft SOL Server Management Studic

File Edit View Debug Tools Window Help

Pl il - 5 el @ | Sl NewQuery [y 05 06 (5| & 4o
Object Explorer > B X
Conmect~ 27 23 = 7 (2] 1§

= LB GTU-205A-08 (SQL Server 11.0.3156 - GTU-2054-024LECTOR)
=l | Database:

[ Syster Mew Database... V
Datab
= Data Attach...
| Repor
|1l Repor Restore Database...
l_J SeaEc Restore Files and Filegroups...

3 Security

Em Server Ob Deploy Data-tier Application...

3 Replicatic Import Data-tier Application...

3 AlwaysOr Start PowerShell

3 Manager

3 Integratic Reports N
[y SOL Serve Refresh

659.2.1. sbsero d5%ol G93abol sfiggds

Databasze name: |Univer5'rty \( |

Owner: |:defauh> |

Database files:

Logical Mame File Type  Filegroup Initial Size (MB)  Autogrowth / Maxsize
University Rows ... PRIMARY By 1 ME, Unlimited
University_log Log Mot Applicable By 10 percent, Unlimited

< >

65b.2.2. 0Jdbgds University dsbs

LoFoMms 503608bmm, G0 gho LbobEgdsl dgmdwos 32 767
9mbo3gdmo doBOL BoMmZs. Y39es dsBs 0bsbgds g3sowgddo, HMIWgdo3
9900gds 3bss 0gmlb domomgdwo s@IobolEG®ms@memol doge b
5M53bss©  0yml  FoMdmygbowo LobEgdolb dogeh. o CREATE
DATABASE 0bl@®ydi0os 89033938 ON 3565993 ®L, 95806 35Dl yzges
G500 (3b5OE SMOL Fodmbogdwro.
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©OEO  35HgdOLMZOL  LobMZIE0s  BOOWMS  XYMBJOOL
23990996905, googro  0bsbogl  ghmo BBl  Fmbsgdgdl.  Bsowms

X39BJO0 LGl 0d¢g3s FbFow Il ImboEgdgdo bboalbgs
©0bL39d%bY, IgLMEEIL LoOGHIOZM EIBOEOMYdS s IMbsEgIms dSBOL
Bsfool sygbols 3OmEgmGos.

PRIMARY 356589¢60 00v0omgdl 30639 (8609369wmgsb)
350bY, HMIJwoiE 9903538 LobGHIFMO BOOWdL s Lbgs LsFoMm
905 0630300l dBOL GqLabyd.

COLLATE m3305d0 8ogomomgds dmfjglitroggdols d0dgztmds.

FOR ATTACH 3305 3099000090l, Hmd 3mbozgdms dsbs 0gdbgds
339 SOLGOME0 BooErgdol JogMHmYOOm.

sMLgdo Imbsggdms dabBol dmdgbEoevyo brmGsmol dggdbs
CREATE DATABASE 0bL@®vdzoom (HmEs 05580 @oltrvgangdmemos
23963390 GM36Dog30900 s LoFoMmms dEol 894dbs):
CREATE DATABASE database_snapshot_name
ON (NAME = logical_file_name,
FILENAME = 'C:\temp\file_name") [,...n ]
AS SNAPSHOT OF source_database_name

590bsmM30L o 9odmoyabgds LBModmbo AS SNAPSHOT OF.
0530056 Mbs dg0ddbol doBol FmBgbGowrMmo LryMomol Fglsbabo
39390MY0, 3585005, C:\temp\... . (NTFS - 3s0@6 boli@gdsdo).

b  500b60dbML, ®Mmd  ImIgbGHowmemo LMoo  dgoasgl
dmbsggdms  dsBol  FbmermE  Fgzeror  Bsfowl s ymggaro
23990MJINY0 J9MO 56 IMoMbM3L O OLZMEM AgbloghHgds.

0mbsggdons dsBol gbGogools (Table) Tggdbs bmOE0gL©Yds
06@&9gMsgdBHomw Mgg00do SQL Server Management Studio-b sbdsgdoom
(65b.2.3). 3mdbT>0gd gl 995936 FBOHOOL 5EHM0dYEHIO0 Fom0O 303900l
5 bbgs dobsliosmgdegdol domomgdoom (bsb.2.4). 0ddbgds Hgws30w96HO
3HOoOobL LEAHMYIEIOS (Fogowoms, Student).

94



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

[j University

[ Database Diagrams

[

3 Views Mew Table...

[ Synor Mew FileTable...

[ Progr _

£ Servic Filter 1

L Stora Start PowerShell

[ Securi
Reports 2
Refresh

65b.2.3. gbGool 3gJdbob wafiygds

Object Explorer | GTU-205A-08.University - dbo.Student x_

Connect~ 3} 3} m T .E ; Column Mame Data Type  Allow Nulls
= [ GTU-2054-08 (SOL Server 11.03156- GTU-2»pi stup of ! smallint
& [ Databases Gvari nvarchar(20)
3 System Databases
Saxeli nvarchar(13)

[ Database Snapshots
[J ReportServer Dab_tarigi date

l_:J ReportServerTempDB Sqesi nvarchar(10)
| ) Seakco ) .
= JgupilD t
= | J University §" gup! "
(3 Database Diagrams Mobiluri nvarchar(20)
= 3 Tables El_posta nvarchar(30)

[ Systemn Tables

|1 FileTables

= dbo.Student
1 Views

ORERAEEEAEERDO

65b.2.4. Student gbGoerol 3gjdba

2.5 BobsBby dmEgdmeros Student 3bOHowroL dg3Lgdol dsgswomo
6599b0dg LG®odmboo.
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(CQUVERI TR AT T R VRS Ty el GTU-205A-08. University - dbo.Student
StID Gvari Saxeli Dab_tarigi  Sgesi Joupill  Mobilui El_posta

ﬂ sbaBndy sje3n 1995-03-17  BeBMmbomon 108530 577102030 abashidze.ak@gmail.com
2 pefmeen deme 1997-01-31  Gedfmbocn 108330 599707070 burdubu@yahoo.com

3 daliged) dyfed  1993-01-01  BeBfmbomon 108331 381IM2Z2 bakhtadze.m@gmail.com
4 1993-08-20 dmymAmdomo 108531 577223335 gaguani@yahoo.com

] 1993-03-09  dmymmboomo 108333 593777333 kakunino@gmail.com

# NULL  NULL NULL NULL NULL NULL NULL NULL

i) Bnbrm
Jeambezs BB

65b.2.5. Student FbGowOb BMHRII6EHO

3bowgdol 99ddbols dgmeyg a%s Transact-SQL gbols CREATE
TABLE 0bb®tMv)d 3099, Gemdw;ol bodsbm g3m®ds sbgmos:
CREATE TABLE table_name
(col_namel typel [NOT NULL | NULL)
[{, col_name?2 type2 [NOT NULL | NULL]} ...])

5g col_name 390l bobgeros, bonwmm type - dqlsdsdolbo g3geol
@o3o.

3HH0gdol BodlodsErMo MHoMmEIbmds gMom dabsdo Fgbovy-
©N0s  dmbogdoms d5Bol  Md0g]BHYOOL Msm©abmdom, GMIgEwms
MomEbmds o Mbs  5099s@JOMIL 2  ForosMEL. 5 dgob
3bMogdo (Tables), fo@dmagbgdo (Views), dgbsbzso 3GmEg0mMgdo
(Store procedures), ¢&®oa9mqd0 (Triggers) s d9BLM©3900 (Constraints).

2.1.3. ©03e56530¢)0 30¢r0s6mdol 95bmyggd0

9mbogdms dsBgdol FommM30L LobBdol gom-ghmo Y439wsdy
06003690wm3z560 dmmbmgbss  8mbsggdms 9mErosbmdol mHewmbggen-
gmgs. 99B0m3gdl, GMmIwgdos 309moygbgds dmboigdoms dglsdmf-
0900 3500 (3300 gdolL 96 3o oo, MHm@gdgb doEr0sbMmdOl
MBOHMB3gwymzol 99Bw©gqdL (Integrity constraints).
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9mbo390m0 300¢056mdoL MBOHMB3gEYmMEBL godmygbgdom 3hmy-
650590 SBMOE0YEgdL dMIbAsMYdYEo 96 ™300 Fmboggdms dsBOdOL
doOHmgol LobEGgds. 93 93965369 Fgdmbggzsdo a3sd3lb 8gdgyo
130653 gbmdgd0:
e 350905 Imbs3gdms LoodgMMdY;
e 93060905 E3MHMYM>TJOOL OOM;
e 3563030905 39d60396M0 FmdLobrMgds.

00 05b6MdOL M BOMB3geLoymis Imbsigdms 35BgdoL Bot-
®30L LobEGdosl gosbbos Mo GHo3dolb JgB3s: WHILPIMIF0WEO
d9beyEggoo @ 30mEIEYOIEo  dybereggdo  (HHoyIPgdom
95000BgGOS©0).

0930505300 d9Dw3go0  4obobsbwgmgds DDL  gbols
CREATE TABLE s ALTER TABLE obl@®mdgogdom, 139@gdoL ob
3bOO@gdOL EMBYBY. JMZIWw ©I3WIEOY T3 9hoFgds
Lobgwo. 0o 9603gds gboo CONSTRAINT mxEool godmygbgdoo
CREATE TABLE 56 ALTER TABLE 0Bl6v930530.

©)3WM30Y0 8903900 Gg0dwgds IRBNBIL 898Jy
3539306 090d0:

e DEFAULT;
e UNIQUE;
o PRIMARY KEY;
e CHECK;
e FOREIGN KEY.
(Bogoda@m dgtg ----)
u3 r1aBsl 5, mocpencreom uHCTpykuuu CREATE TYPE
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2.2. 30b5390075 d3Hgd0L MLagzMMHbYdOL LolBgds

9mbs3gdms Mgens3ow®o dabgdol do@mz0l LobEgdol gMo-gMmo
06003690mg560  3m03mbgbGHos Database Engine, ®mdol dmdbds-
M909wms 06@gMHBgoLOL  EobToMgdomsg LogMdbmdws oM EH03Yds
LoLEGILSD  BMdomds. s3Mgm3zg gl Lbgoolibgs 0blE®MIg6EO
9bs3gdms 35Ol MB0gJEHYd0L Fgloddbgws, sbsMMGOOL sLofYmds©
5 bobEBYIMOHO 5ETOBbOLEBHMOMYIOL 5T 35BIOOL LToGIMSZ5¢.

B396 @obgobosgom Database Engine 3m33mbgb@ol Lol@gdsl
dmbo3gdms  MLOROHObMIdOL  BOHMB3geymaol Jobbom.  sLgmos
333M0Bs300L  (0mboggdoms dsBobmsb LobdzoMmgdwewo dodsGmgzol)
L5300bo, 9EIbM0BOIoEoL (Imbo3Egdgdms ImabToMmgdgems famadol
36030¢930900L)  Lbsgombo, spGgmzg  Imbsggdms  Im©OE03S300L
05bbargdol 9glodegdarmdgdo Database Engine 3m33mbgb@oo.

5023505, dmboggdms  dsHgdol  MLsgOMbMYdol  ©o330L
doM0m>0 3Mb39IBE0Jd0s:

* 530005035305 (AMbIsMIBEOL Labgwro, 35O MEOo);

e Jogms30s (063MmMT5300L 3MOMYDY, 3H03EMYMORB0.);

*  530MOH0BE0S (05BOL MHGLyOLYGOOL BErMdOL BYdsOMMZs);

o (330000900l Fmbo@MmMobao (05Bsdo y4zgers B03sMMZ0L o
(3390 gd0L BoJLoMmgds S MIIGBEHOMYDS).

SQL Server LoLiEgdsdo dmbsggdms wLsgOmMbmgdol dmogwo
39009905 bsdo goblbbzs3909w0 353 9aMM00lYb:

% 36M0bEodswgdo (principals) - bwd09]EHIO0S, MMIGEMSG A5RBOSM
§30mdol  BgdoMmzs  BsBoL  gobloBZHE  SMLGdME  (entities).
oMLgdMAL  sbggg Windows-xame3gdo s SQL  Server-Gomengdo.
dmIbIoGdgel d09603Fgds Tgbodsdolio xamiob sb Mol bLssw®ogbgm
Bobofgto, Mog ol Me3engdgdl gobloBmg®agl;

O30 md0gdBJdo (securables) - HgLlGLYBOS, HMIWGdbY3
30m3s M9AMoMEOJOS DOl 93EMM0D300L Lol gdom;
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% Bgdsmmzgdo (permissions) - ymz9e G MdOJIEL og3L doLmsb
0535380690990 BgdsMm3s, HMIgeois FoMgy0bgds 3M0obEodswb.

2.2.1. 5799600803530

Database Engine 3m33mbgb@ol «lLsgmmbmgdol bob@gds 99w qds
M0 2oblb353900 J39LoLEYIoLYb:
e Windows 1bsg™mnbmgdol bobiEgdgdo;
e SQL Server «mbog®mbmgdol bol@gdgdo.

Windows «log®obmgdol  LobGgds oblobeg®agl  MlLog®-
0bmgosl Mm3gMogoro LobGgdolb mbybg. glss dgmmeo, GMmIwol
5H3omgdoms3 dMmIbAsMgdgwo gol Windows Lol gdsdo.

SQL Server vLsgz@Mmbmgdol bLobEgds 3obLsbMzmagl sds@gdom
MbOgMMbMgdsl, MHMIgeoa bsFomms dmbsgdms dsbol mbgbyg. glss
bgebo, GMmIwomsz Imdbds®mgdgo 339 Windows bolL@gdsdos o
(3000MdL IMbs399ms B5BOL LYMZgHB 35300MYOSL.

2.2.2. 9mbs3g00s Goxco30s

FogMo30s 960l 0mbs3gdgdol  3m©oMgds  (BoQdC0MO,
36033Ma655300L IgnMEYd0om), OHMIWOL EOMLOE 29vagdsMH0 bgds
05000 doboso®bo. Database Engine 3md3mbgb@o BOHMbzgarymal
dmbs3gdms o335l BoxgMm300L 0gMHIMJ0oEo mbygdol dobggzom s
239L50gdgdoL  FsMm30L  0bBOILEMNIEMM0m. TFogMmHEO0L  Ymzgwo
©mbg 0@3ogl dob dmIEY3bm ©Mbgl, 09gbgdl LgMEHO0BOIsEHIOOU,
LodgEHOOEO S SBOTYEHMOYO ASBEWYdJOOL 3MTdOBs30L (Bob.2.6).

000535600  bgMZoLMWO  FoloMgdo  FoMMagL  Yzgms  obsMRYL
230LogdL s LYOBHO0B03SBGIOL. 030 04dbgds s3EMToGMo Database
Engine 3m33mbgb@ol ©sggbgdolisl. gl gobomado @sdogGwymos API-
Windows dmbs390000 ©5330L 063 gH8g0L0L sbdsmgdom (DPAPI - Data
Protection API) [11].
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Windows SQL Server @mBaggdoes dabols
@by @by by
LoBgafamme
™ asbacmbe
sLelggfogre
™ 2o
BBzt
o
Lyfrgolvgmo Bmagso BraBagnBms Babols
DESFEo@ | Ly upegolgmo Bmagiio
@Bogtwo Bsmnto sbsmgeo
[
Brabaznnio belgafonmo ]
sboogee |
v v
BraBaznigto LoBggfHommo
leggbe

65b.2.6. GogMsgool oghgijormmo 3mddmbgbdo [11]

9bs3gdms ymzgen dsHBol 53l 0930L0 JOHMO BMOZIMO FolMYDdO,
Hm3gwoig 0ddbgds CREATE MASTER KEY 0bl@®mwgdioom. g 4obowmgdo
305 LoLiGIoL BMsz9m0 LYMZoLYIEO FLOGdOm, GMIYGLLIEG
3910¢05 93¢MISGMMo© Jobo godoxg®gs.

dmbsggdms  dsBol  Fmogo®o  AdLowgdoo  Fglodergdgeos
9dbdsMgdgems gobamgdqdol 99dadbs: LodgG®omo, sLodgEMmowwo
5 bgOGH0B0IsGHO0. LoIgGHMOMEOL EOHML MMOgg dbstgl (350533900,
0000900) 5J3L gH®o  2oLogdo, bmerm  sodgEmorEol ©MML -
Lbgoslbgs. 300390 MBO® oM G030, Igmeg 30 - Lo odgEM.

SQL Server-8o 950m04gbgds dmbszqgdms dogMogool m®mo bgMbo:
Gog3Mo300  139gHdol  ©Mbgbg s v8F30M3owg  FoBEIBE0S
LoBgHOogwo  3oborgdol  LsEMdzgwDY).  IBOM  EIHIWNIQ
390dgds 59 Logombgdol 453bmds [11,36].
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2.3. bogM 3000 dmbs380 B03gd0 SQL Serever -do

21-9 Lo3bol ILHYOLOWIL BODBBYLOL, FgmLOLEGIGOOL ©s
Lbgs bgggOmgddo dBsmo Inmbmgbomgds gohbs s 360936gcmgzs60
39630006905 ©s0figym  LogMaomo  Fmbogdgdol  dmgeomgdol,
dmboggdms  dsBsdo  Tgbobzol s Fomo  slbgol  Bgdbmemaongdol
39d6mMma0903s. 98 3MHM39LgdbY JobLOIMPMGBO OO A53w9bs
09™b0s ,050300LMGMOL" 3OH3MMsiool Virtual Earth bobgdol s GPS
0bl@H®MIgbBgdol  (Global  Positioning Systems - 6530353000
3MBSWNMO  boLEGgds s SEAOWIIOIMIMIOL  gobloBLIM.)
290mB 9653 [11].
9mggdo. LogmEomo dmbs3gdgdol sbsbgol dobBboo wgo-
Lomgz0ol 359m09ggbgds meo Lsbol Imogwro:
¢ 239Mm9HBoWOHO LOZOEOMO IMNEIWJIO O
* 3MHGHYgwo Loz E0Mo JMEYWIdO.

3wabg@gdo,  OmymOE Oovmo mdogd@gdo  8godergds
foM8mpqbo 0gml LBIOMOoEYdOL Lobom. 3ol GOM-gMMO 3560
05500m05  qMdlbo — ©gEsdofiol ImEgero. dobo bgsdoMol
3063093 Mo FohGowo  s0ofigmgds  gbgom  (3sMoewrgangdo,
9335¢™M0Lb  BOEOWMgmom  ©s  LbadbMHgmom) s aMdgom
(0900006900, Bogooms, 0-3s60 TgMoosbol slsgagmom o6
50IMb3Egmom). sbgom ImEYEgdL MHradab 9mgbom®U.

OBy  LogmEom  IMEIEgddo, dsxoWOomMIE  IEsdofjols
3bsbgol JoBbom, godmoyabgds mGmY6BMIowgdosbo Mmdgdo.

50235650, 396 39630bow 300 LogM MO BMbs(3gdgdoL ME BHodl:
¢ GEOMETRY - d6@ygwo boghomo dmgao;
e GEOGRAPHY - g9m©9bow&o dmpgwo.
dmbozgdoms sLgmo  Bo3gdo BYOwoHBIOMWos s Fodmoyggbgds
9mbs399ms d5BYdOL FosM 30l LobBgdol, SQL Server 2012/14 396GLogddo.
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2.3.1. dmbsggdoms o3do GEOMETRY

G9hdobo - 29m3gBMmomwo mdogddo dgdmo@sbs OGC (Open
Geospatial ~ Consortium)  3mbbm®mEonmdds, Gocms  Fgladergdgero
gmgowogm  obgmo  LogmEomo  ™M30L9ddOL  sbobgs,  MHMAMMOES
090@0mgdo s §OR9qd0. s90@™MIsg  39MmIgEH®OMEo  Md0gJGO
9mb539990L HomMybL MmMABEDMI0gd0sb LogMgdo HoMEHowgdL,
§6039980L s IM535¢3MNbggdoL Loboom.

23939@GM0Mwo  Mmd0gd@olb dmbsggdms Godl od3lb  J39H03gdo,
MHMamO3 gb 2.6 BobsBBgs bobggbgdo [11].

Geometry
Curve Surface Point Geometry Collection
VAN A\ VAN

I T

CurvePolygon \IultlSurface \Iulthurre MultiPoint

T

Polygon MultiPolygon MultilineString

CircularString l
LineString CompoundCurve

65b.2.6. Bo3gdol ogMstgjos GEOMETRY gqligrmto Godom

O3 BoboBosb  BsbL,  J393wsligdo  oYMBos M
393930605: BodsBM 4gmdgEHMone §393Wsligds© s JNHMYZMMIb

30gJ0o0 J303@sbgdo.
Lodobm 29mBgBHMmowo J393wslgdo dgygds Point, LineString

5 Polygon g393aobgdobgsb, bmwwm  ghmyzsmmgabo 3memagdsogdo -
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MultiPoint, MultiLineString s MultiPolygon g393wsligdolgseb, dso;m
15390500 1301909003 2o9Bb0s.

b gobgobomm  Logdgomo  dmbszgdgdol  swbodbwwo
303900 dm 3wy sbsbosmgds:

e Point (fg@B0wo) — 5Ool MmOEBMIowgdosbo ggmdgE®omwo
®md09dBHo  3mmMOEobsGms X s Y 960d369crmdgdom, o9 GHodol
935993oMl  godwgds 3Jmbgl M0 ©s35GHJO0M0  3MMMEObsEG)S:
©mbgy (Z) s Bmds (M). Point @odol ga®Hg93moMmgdo 59moygbgds
600 LOgOE0MO 3H03gd0L sloYIOS;

¢ MultiPoint (36535¢2fg0&0m3560) — 50l 3mergdEos bmarmgzsbo
9b 39BHo MomEgbmdol FgMHEH0WgdoLs. 56s 53O gOIE0 FEMsZs-
D96G0w™3s6 BHo3do oM@ owwgdo ogml asblbgegzgdwao;

¢ LineString (Ggboeo bsBo) — s60b g9mdgGH@omwo mdogdd@o,
MH™Igebog 9d3b boa®mdg s dgobsbgds FgMEHowgdol 80dEI3zMMdOm,
303 396LsBPZMHH3L boBoL gBIL. EHIbo bsBL 593L LEZMBEHGME M
090G0900 (350bOHOL 5y0E0). BHYbowo bsBo Jo®Eogz0s (simple),
0¥ 020 5O 3390 ™Mogol ™MsgL. My Gabowro bsbol Lsfyolo o
LsdMEMem FaOEGowgdo q8mbggzs, 00 Bszg@owos (closed). Bozg@ow,
956303 Bgbowl »fimgdgb Hamwl (ring).

¢ MultiLineString (96sg3s¢o@gbogo bobgdo) — 6oL 3mangdsos
Byemgzs60 9b 9@ MomEabmdol Ggbowo bsbob.

¢ Polygon (3M535¢03mmbgo) —  560L  mOsbbmdowgdosbo
39039GO0MWo  ogmes  HgEIdoMom.  IM35¢3MmbgEo  0bsbgds
008030mdomo am@owgdol Lobom, GMIWgdomsz doboLIBOZMHYdS
dobo  goMgysbo  Fgdmdbsbrzmgwo  3gModgBH®mo (ring) s dogs
96535300900 (bmwo 56 Gs8gbody). oMy s Fogs BoyMGdO
0dwg35 IM535¢3MMbgolL LsbraMadl, bawm LogMsg dsom Jmeob 30 -
249BLsBEZMgL Goas bafomls.

e MultiPolygon () — 96535 3290bggd0b 3magdgoss (0 96 dg@o).
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¢ GeometryCollection -  29mIg@Mommo  gaHgd3wscmgdol
30gdgoss 0 96 dgBo  agmIg@momao  mdogd@oom. 3 GHo3ol
93933wstmo dgodwgds dgoszg GEOMETRY @odolb bgdolidoge
J39¢03U.

2.6 bobobosb  BsbL, O3  MLYdMBIL  Lbsdo  JggGo3o,
H0Iolo;mgzgolsi dgodmagds  gabgddwoemgdol 89ddbs: CircularString,
CompoundCurve s CurvePolygon. gl 39303900 sbogos SQL Server
2012 -80 s ysdm0oygbgds LogMEoom dmbs3gdgdmsb bsdwdsmo.

2.3.2. 9mbsggdoms odo GEOGRAPHY

GmO3 9006036s, gmIgBOoMwo Godo dmbsggdgdl obsbogls
X @5 Y 3mm6H00bs@Egd0m, bagm ggma®megonmo dmbsiggdgdo 3o — GPS
LobEBgdob  gobgols s Mmdgol  Asdmygbadom. AMmdgo  sGOL
3mM0BMbGHmEo Jmobg ( -1800-:- +180° ) ©o0s3sBmbTo, bmenm
3969000 — 3900350 M0 39mbyg (-90°-:- +90° ) 0s35BMbET0.

39M39EGM0oLAsD 2obbbgzs39000 gamaMexzgoo GHodolmgzgol
mbs dogomomml 3mb3HgBwwo 3mmMEobs@ms Logmaomo bobEgds
dgLodedolo dmgewmosbzs 0gbEon035@0Mom SRID (Spatial Reference
ID). Bmbsggdms GEOMETRY @odob 9a%9d3ewsMmgoo  59mygbgds
5309039 GEOGRAPHY §osologzol.

3ob6Lbgs39ds GEOMETRY s GEOGRAPHY $o3gdl dmMol,
OHmamO3 509 90360d6gm obss, @I  gqgmdgEH®omwo dmbsggdgdo
39900ygbgds dMEGHYge LogM300 IMPYEYdTo, berErm AgmMaMsg0meE 30

3909H0ow6 Ingegddo.
doMOMOO  25blb3390s LogME0m IMbsggdms 3 FmEYEgdL

dmO0obL oboss, Hmd GEOMETRY §o3olb dmbs3gdgdolbomgol 9sbdowgdo s
RFODMOJO0 09000 gds 256HDMT0wgdol 03539 MG GdT0, HMYMM3
Qb 359m0yggbgdms 9aHgd3wsmgdos 3MmMmE0bsGdTo. Togsw0ms,
dsbdogo m® (0,0) s (3,4) HaOGowl Mol 0dbgds 5 ghomgwyeo

104



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

(65b.2.7).  Boronzgmmbs  LodzMmbgol  303mEHIbMBs —  ZomagmMsls
09mMHgdol bogmdzgwby.

4 -

4

I
|
I
|

I
I
I
3

. L
1 2

65b.2.7. 6 §aB @0l dmdols Log®dg agm0gGHormo
3M0M0bs@gddo

GEOGRAPHY 030l 9mbs3gdgdolomgol asdmoygbgds gerodlmo-
MO0 3NMOEObsGHIO0, OHMImdoag 0HBmIgds 4obgrols s aMdgool
3Mobgqddo. 585bmobsgy, 98 GHo3ol dmbs39090Bg goomzscolifobgds
39033910 99H0M©3900, Fogowomo©, dLYmo  Godol  Yymzgwo
93599360 9bs dmo3Lgl 9BHo bsbg35MLRIMHML dogaboom.

0mbs390005 29609 BMMAsEgd0. SQL Server dmbsggdms sbsbzols
90Bbom 0ggbgdl Lsdo Go3oL oy BMEToBL Bo00 MYoE0HEO0l
3mOIobYb ©sdMY300Jds:

e WKT (Well-Known Text — gbmdowo @qbGmo gm®ds@o) —
299m0ygbgds LogzmEo® LEHMJEHMOLMS LOZMEOMO JMMOmEOBsEJdOL
LolLEJIgOOL  SLEbZOLHMZOL s FoMsddbIBOLOIMZOL  3MMGObIEGHMS
LobGgdgol FmGOU;

e WKB (Well-Known Binary — 36mdo@o m6Hmdomo gm®mds@o) —
5ol WKT-I mMmdomo g9d303s9b@0;

e GML (Geography Markup Language — 2903053300 g30®3s@0-
MgdolL gbs) — smolb XML gbob 60053035, 3bLsBOgOHYmo OGC
3BLMOE3OMBol Joge, 3gMAMIR0YEo M30LgdJOOL Fodmbabgolsmzol.
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gbos  Bmbsogdms 3933wl oS BMMTSGHO  JJMYMOTBOWYO
GO56Bsg30900L dgbslitrmEgdwa 063 gMbyEdo.
L0 LEAMIGOM® Fobgobowmm WKT gm®mds@ol dsgocromgdo:

— POINT(3,4) - 06003bgemdgdo  dommomgdls X  ©s Y
3MMMH0653HqdL;

— LINESTRING(0 0, 3 4) — 306390 mMOm Mosbzo Lsfyobo
P90G0ol X s Y 3mmmobs@gdol, bewm dgledg s dgmmbyg —
dmm HgOEGHowobs;

— POLYGON(300 0, 150 0, 150 150, 300 150, 300 0) — o@bzgdol
gmgowo  fggowo  s60L  fgdHowo O30 3mbyby. 36
9900b3935d0 3061390 S dmrm FaOGHowgdo g8mbzg3s.

2.3.3. bogMEoo dmbs393900796 393smds

SQL Server -8o Log®HEomo dmbszgdgdolbsmgol godmoygbads,
MmO 50360869m, MO0 GHodo: GEOMETRY ©s GEOGRAPHY. glos
dmdbTomdol 8096 2obLbsBOZMMEro Imbsigdms BH0o3gdo, MHmIwgdog
695000bgds SQL Server sbs®mol Laboom CLR go6gdml godmygbgdoo.

99 H03g0L 9558605 439303900, OMIgd0E, MMIEgdoE dgodwrgds
0ymb 93H9830M x50 96 5M1594H93¢0MHJdSO.

93993woMgdoo  J393H03g00L  99dmbggzsdo  dgLodergdgros
931933ws6gdol  dgddbs s Fo0msb  FMPomds. gl gabgd3amgdo
3900gds dgbsboemo ogmb Hmamema sbOowol 139EHgdo, 56 MMM
3350900l 36083690 Mdgd0 96 3565dgEMgdo.

5593H99300M90500 J39303900bm30L gaHga3wscmgdol dgddbs
oM 890degds. 3sbms 0gMsmJosdo ggLgMo (S0LEHMIIGVI0) Jesbio
30593H9930MGOS00.
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2.3.3.1. GEOMETRY 030l 9mbs3g9980056 dwdocmds

053500000_1: 36H0o 295 3m3merm_bslidgergdo® 99agds bsdo
139GO0LY6. 30H3gwo - id 49bgMHoMEYds LolEgdol Jogm, Igmeg - name
29900996905 Lol EoLabgEgdol dgLabsbo, dglsdy - shape 8go3ogL
0683mMT5300L  doBOOL LY HML  BMOIoL  Fgbobgd,  GMIgedos
09039 gdo  M@®Om  39@¢  930M5@JLMmdL  9603Fgdab  HMIgeodg
30b63M9G M@ Bsdgebl. 3oM3gwo bsdo INSERT obl@®mwydzos Jdbol Lsd
LgZgOML, GHMIIdTog  30b63MgGHMo  Lolidgwos  3GMOMMOGHYEGHO.
g4m39wwo gl bsdo bEgH@ sMHOL IMs35wIMmbgEo. dgmmbyg INSERT
0bbBHOMI30s BgsaL PadGHowl, 30650006 gl b3gEoxzozMGo Lsldgwo
0409ds dbmem gHom 5@P0sl.

2.1 @ob@obyby 9mEgdmeos sbMowol sygdol Transact SQL
360M590L BgduGo.

USE sample;
CREATE TABLE beverage_markets
( id INTEGER IDENTITY(1,1),
name VARCHAR(25), shape GEOMETRY);

INSERT INTO beverage markets
VALUES ('Cokel', GEOMETRY::STGeomFromText
('POLYGON ((0 ©, 150 0, 150 150, © 150, 0 0))', 0));

INSERT INTO beverage markets
VALUES ('Pepsi', GEOMETRY: :STGeomFromText
('"POLYGON ((300 0, 150 0, 150 150, 300 150, 300 0))', 0));

INSERT INTO beverage markets
VALUES ('7UP', GEOMETRY::STGeomFromText
('POLYGON ((300 0, 150 0, 150 150, 300 150, 300 0))', 0));

INSERT INTO beverage_markets
VALUES ('Almdudler', GEOMETRY::STGeomFromText
(*POINT (50 0)', @));

@obiBobgo 2.1
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@obE0bR0B BBl Bmbozgdoms  ggmBgBHPOME  BH039d0b
0mdomdol  dgomo  GEOMETRY: :STGeomFromText(). gb ULEs®ognéo
0900m@O  258m09gqbgds  4gmBgBHHmoMEo  GoaMgdol  (BMegsw3Mmbgo,
§96030@900) 300060H©0bsEHdOL Bslslidgms.

Go3L 990dmgds 3§6gl Agomgdol Mo 3sblibgzeggdvwo xawso:
U3oG039IM0 3gmmEYdo ©s JEslol gaHgadwsmgdols IgomEgdo. 3060390
245909496905 3nw0sbo 3 sllolom3zol, begrm dgmeg - 3Eslol 503390
935993@oMgdolm30L. 3 XAMBMS  FJMEIOOL  RoTmdobgds  bbgoo-

bbgebsoto boogds.

LALEOIMOOLMZOL  2odM0Yghgds  LoddMEM » 5 bom
936993060l 39mEoLmZoL 30 — ,, . “, ToROOMS:

GEOMETRY :: STGeomFromText;

@g.STContains;

23905 50b036990ls godmoyggbgds sbgzg bsdo bbgs LEsGO3MMO
0900 900:

o STPointFromText() — @osd®«bgdl POINT 8mbsggdms  Godob
93599360l WKT Fo6dmaqgbsls;

o STLineFromText() — @osdMn690L LINESTRING dmbssgdms GHodol
93599360l WKT Fo63myqbsls, Lodsmwmol s Bmdol 3603369 mdoms
5353 gd0m;

e STPolyFromText() — @s5d6G96qd08 MULTIPOLYGON  3mbBoggdms
G030l gabgddwsmol  WKT  §o@mdmpgbsl, Lodowwol s HBmdol
3609369c0mdomd T3¢ Joom;

LogME0m IMboEgdgdbg Immbmzbgdo LMwgds 0lg3g, CMYMO3
M9s30® 9mbs3gdgdby. Bzgbo dogeomolimgol, ©egsdzem, Gmd
300B930 0bg3m®MAs305 beverage_markets 3bGoeols shape 1i39@¢0sb.

2.2 obBobydo 539005 Fmmbmgbs, HMIgEoE 49BLsBEZMH3L
»oMLGOMBL mwys s6s Almdudler Lsbidgerol 45940390 JosHos od
650630, LEIE 3HOMOOE EHWos Lobdgeo Coce®.
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DECLARE @g geometry;

DECLARE @h geometry;

SELECT @h = shape FROM beverage_markets
WHERE name ='Almdudler’;

SELECT @g = shape FROM beverage_markets
WHERE name = 'Coke';

SELECT @g.STContains(@h);

@obiBobyo 2.2

b Bmobmgbs s06Mbgdl Jslmbl  0-U, o3 60bsgl, @I o3
6500630 515900 FosH0s 560,

STContains() 99mM©O ©90MMBYdL 1-U, oy GEOMETRY ¢odol
0mbozgdol  ghmo  gabgddcsmo  Tgogeglb 90539  Hodol  dgméy
930993oMl, HMIGEoE Igo™EOL 356599EOT0s J0MOMIOE0O.

2.3 @obE0bado sbobeos dmmbmgbs, GMmIgaros 4oBLsBEZM3L
» shape bgg&ol bLogMdgl s oMMl 0T Fomsboolmzol, HmIgwos
40ob Lsbdgerl Almdudler.

SELECT id, shape.ToString() AS wkt, shape.STLength() AS length
FROM beverage_markets
WHERE name = 'Almdudler’;

@obBobao 2.3

3900930 359056905 998 ga0 Loboo:

Id wkt Length
4 POINT (500) 0
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50 dsgoewomdo STLength() dgomeo s060H1bydls GEOMETRY
dmboiggdoms  BHodol 9gwgdgb@ol LogMomm Log®mdgl. 0 Bodbogl, M3
3600369 mds §gOEHowos. ToString() dgom@o 506MHBgdL bEMmoJmbl wkt
ROIo@do, H™mIgeoi 99033 I3 9aHgadesmol wmy03Me
Do 965L.

2.4 cobBobydo gobobogds STIntersects() 3gom©OL godmyqbgds.
306Mdm, dmmbmgbss: ,35060LsBEOIOML 03390905 M sMS Msombo,
MmI9gedog 094ogds Coce, H50mbmab, HmIgedos 04owgds Pepsi”.

USE sample;

DECLARE @g geometry;

DECLARE @h geometry;

SELECT @h = shape FROM beverage markets WHERE name = 'Coke';
SELECT @g = shape FROM beverage_markets WHERE name = 'Pepsi’;
SELECT @g.STIntersects(@h);

@obBobgo 2.4

STIntersects() 0990m©OL  259mygbgdols  Iggao© d00©gds
1 (TRUE), 6s3 b0dbsgl, ®md gb mGo gqgmdg@®omwo goasmo,
H™Igdo3 SbobsgL 25403900l LBIOHMGAL, 0339Mgds.

25  q@ob@obydo goboboergds  STIntersection()  9dgormol
3590myg9bgdo.

USE sample;

DECLARE @polyl GEOMETRY = 'POLYGON ((11,14,44,41,11))}
DECLARE @poly2 GEOMETRY = "POLYGON ((22,26,66,62,22))}
DECLARE Sresult GEOMETRY;

SELECT Sresult = @poly1.STIntersection(@poly?2);

SELECT Sresult.STAsText();

@obiBobyo 2.5

110



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

99009890  doowgds 39990  LEHMoJMmbo  (FMYIIGOMEO
3600369 mdgdom):
POLYGON ((22, 42, 44, 24, 22))

dgomo STIntersection() 5d6MHB7BL MdOgIBHL, HMIgarog sbabsgl
090@0wgdl, Lssg GEOMETRY 0mbsigdoms GHodob  9aH933¢wsmo
033900905 59539 G030bL bbgs gaHq83¢o®M9b. 580EMBss. 99 dmmbmgbols
Lo3dzgBy  B00Egds  FoOMIMMbYOo,  OMIGWDY3 033900905
965350 3Mmbgo  (299mbogdmwo  @polyl ggwoom)  dgmey
965353096 (godmabogdmwo @poly2 33esom).

STAsText() 9gonm@o 506MHMbBgdL g9l wkt gm®mds@do.

2.3.3.2. GEOGRAPHY 030l 3mbs399900756 39s0ds

GEOGRAPHY o030l 9mbs398900L  olisddaggdesmsg sbg39
39900ygbgds 03039 LEAIGOINOO S JyHIIW GOl  TJOMPIdO, B3
oy GEOMETRY 8mbsggdoms $o3gdobmgol. 2.6 ¢rolb@obgydo bsBgbgdos
JOMO F5YIWOMO:

USE AdventureW orks;
SELECT SpatialLocation, City
FROM Person.Address
WHERE City = 'Dallas’;

@obiBobyo 2.6

50 dmombmgboli Igbtrmergdol Gggagdo bsB3zgbgdos J3gdmo,
SpatialLocation, City gb®ogdo.

AdventureWorks dmbsggdos dsBol Address bGowo dgoEogh
SpatialLocation 139gGHL, Om3gwog sGolb GEOGRAPHY dmbsigdoms ¢odob.
B3960 Bopswomdo dmombmzggds 08 05653IOHMIgEms 4gMAMS530v90
900905M9gMdoL oJ6s, MMIgdoE bM3MMdY Jowsd owslido.
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SpatialLocation City

0xE6100000010C4DD260393369404026C0A31BF73458C0 Dallas
0xE6100000010C10A810D1886240403 A0F0653663158C0 Dallas
0xE6100000010C4346160A A26440406340FOE64F3 B58CO0 Dallas
0xE6100000010C107E16DAAD6540403DA892EAD52C58C0  Dallas
0xE6100000010C8044A1422D5F4040F66D784F983758C0 Dallas
0xE6100000010C8E345943826A4040839B00B8E03358C0 Dallas

0xE6100000010CAA5BBD5FAB69404087866D198D3C58C0 Dallas

59 3bGool SpatialLocation Lgg@ol 860d369wmdqddo sbabwyos
JoLsdommMYdol  4Mdgo s gobgo  16-0m  3mEdo  MoMMYO
0565360H:MIWobmMZ30L Jogmod oEslosb.

9900gmddo Bggh gobgoboogm o0 Topowroml SQL  Server
Management Studio -b godmygbgdoom.

2.3.4. Log®E00m 06gJUgdcs6 FMTsmds

0b6@gdLo®gds, HmamME 35MBOE0s, 350m0yYgbhgds dmbsgdgdmsb
LEGSgO JoToMmMZOL FoBLIbMME0gYdWs©. LogMEom FmMbs3gd9d™Msb
90856mM30L LORJMGOMs© 30 LogoMmms 9.§. bLogHiomo 0bwgdlgdo,
OHMIgdoa 39bobsBOzmgds bMowol Lgg@obomgol GEOMETRY o6
GEOGRAPHY 9mbsgdos GHodoo.

SQL Server-do sbgmo 0bgJugdol  sboggds©  A9TM0Ygbgds
B-bggdo. 0bgdbgdo of sbobogl m® 4o6Bmdogdsls  B-bggdol {itgog
609d0. LogMH oo 0bgJudo Imbsigdgdol dmmogligdsdg LobEgds ymxl
LogMEgl 0gMsMJoMs© JOmEz3sMM3s60 foloom. obwgduol gJabols
36m3gLbo LogMEgL YnxL MmmbE®bosbo dsEolgdeO 0gMsmJool Lsboom
(65b.2.8) [12,13]. @gbMowl wbos 3Jmbogl  3wsliGgMoBgdMo
3063950 goloMgdo.
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1-pmbg

65b.2.8. bogM 3o 06EgJLOL MMbEMEEBO dawoligdo
0965605

gz9ws ©@mbol dsgl Mbs 3Jmbogl MXMIdOL gOMbsoGmo
65m©bMd (Fogowomo, 4x4 96 8x8) s yzgwo WMo 9MH™MO BmIobss.

BobaBbg Bsh39bg00s dool Bgo-05Mmx396s MOl ©93mI3MboE0s
05000 09M5MJool Bgs EMBYYIdBY. ©Y3MIZMBOE0s LEWMEIdS Y39es
IR OIOOLMZ0L. 5333505, Fmwosbo Lbogzmaol ©g3mI3mbogos 4x4
0509 Jdbob 65 536 »x ML dgmmby Mbyby.

2.9 BsbobBg bobggbgdos MxM9gdol 6599gMo3E0ol Bodswomo ©s
059 396WoggdMEo M35 3MMbIIO0 (MBOJJEHJO0 T5R9WOMS,
Lobegdo, JMBgdo s 5.9.).

1127 14

659.2.9. LogMEom B30y MBOYIBHIOOL §sbMgLYds
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050L 1033360039 FBOLLDBPIMGOS YRMIIOIOL MomEIbmdom,
M3 99305, dom M@Om 93300305 030. 09d9¢0Ms©, dog 8x8 (64
ROIOOM) NBOHM 93300300, 30O 35 4x4 (16 YYXMHIOM).

LogME0m0o 06EIJlgdOL Fgloddbgers odmoygbgds 0bbEHM™Js0s
CREATE SPATIAL INDEX, ®mdeools GRIDS {jobswogdoom 9godengds
296Lb3z5398Mmo  1od330039980L FoMOMYds  bbgssbbgs MBYgdBY
(LOW - 4x4, MEDIUM - 8x8, HIGH. — 16x16).

29900Y9gb905 05953 J000 Mmx3(30900 s §Hobsosgdgdo:

¢ GEOMETRY_GRID - gb {obscogds 2oblobmatoglh  agmdgd-
G010 Mmd0gdEob dsol GHglgwsgool (tessellations) asdmygbgdwyem
Udgdsl. 00 3HMEgLA0 MBOYJBHO 3L BOOLIOH 0gMMJosdo,
393006905 05©OL YXMIEOIOL, OHMAGdMbsE ol o3l dgbgds.
139G Mbs 3dmbgl 49mIgGGOIEO 3H030;

e BOUNDING_BOX - gb m®30s 356bsbm3cmaglh 3:d3¢gd@b mombo
Mogbgzomo  96003690mdom  (FoMmMmbgool mmbo  3mmMEobs-
Gobm3zol): Xmin s Ymin (J39@9-0563bgbs 3mmby) s Xmax s Ymax
(B9go-056rx3965  3mobg). g 35MmTgBHMO  3odmoygbgds  Ibmanme
GEOMETRY_GRID f{jobsogdolbogol;

e GEOGRAPHY_GRID - gb {obscsgds aoblobematmogl  ggma®s-
B0 md0YIBHOL doEol GHabgwsgool (tessellations) bdqdsl. Lgg@L
b5 3Jmbgl 49MmaMmegomEo $o3o;

2.7 @obBobydo bobggbgdos LogHgomo obogdbol dgddbols
0595¢0m0 beverage_markets gbMogrolb shape ligg@obomgob.

LogME0mo 0bgduol Fgddbs Fgodwrgds Bobmerme dsdob, mvy
LogMzomo  UbggdHol  8Jmbg  gbGowolmgol  boso 9oL
296LsBW3OHMMo 30639000 Folowgdo. 50 JoHgBom wobEHobaol
3ocgger ALTER TABLE obb@®mmdgosdo gl 89Bomgos  goblo®-
©036v9o. 8909y 0bLEMwJsgosdo CREATE SPATIAL INDEX oddbgds
LogME0m0 06gdLo, 3odmoygbgds GEOMETRY_GRID.
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USE sample;
GO
ALTER TABLE beverage_markets
ADD CONSTRAINT prim_key PRIMARY KEY (id);
GO
CREATE SPATIAL INDEX i_spatial_shape
ON beverage_markets(shape)
USING GEOMETRY_GRID
WITH (BOUNDING_BOX = (xmin=0, ymin=0, xmax=500, ymax=200),
GRIDS = (LOW, LOW, MEDIUM, HIGH),
PAD_INDEX = ON);

@obiBobao 2.7

3o65d9G®o BOUNDING BOX o0dergzs Lobegdgdl, Gmdgados
000536 gds  shape ULggBol  9aHgddwseo. GRIDS 3565893 O30
dogmomgds dsol 1od3zz™M03g BHIYLYESEooL bdgdol ymgger ©mbyby.
3o05d9GHMo  PAD_INDEX  3s53d063d0s FILEFACTOR  356589&®M05b,
60gwog  oblobezmegt  3GmEgb@gddo  LogmEoL  MIzoLMBIE
In@EMEmdsl  0bgduol  a39MHEadoL  LogMomm  ImE)EMmdOEIH.
PAD_INDEX 3565093®0 30 dommomgdl, Mmd FILEFACTOR
350509BHMol  96003bgarmds  250moygbgds  Mmam®3  0bogdLol
3396009006, 51939 06gJido dmbs399ms 2439MIOMSB.

2.3.5. 0bgm®dszool sLisbgs LogMEomo dmbsiEgdgdol
GgLsbgd

SQL Server Management Studio 2012 g3g®boosh Bgzom
23985MMM3©s  LOogMEomo  FMmbs3gdgdol  sbobgzol  dglodegdEIMdYdO
3058303 gmOmds@do. gobgobowmm gl Lsgombgdo GEOMETRY s
GEOGRAPHY 8mbos3999000 ¢0390%bg, dgLsd530bs 2.8 s 2.9 ¢roli@ob-

29%0U boggmdzgeby.
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USE sample;

DECLARE @rectangle]l GEOMETRY = 'POLYGON((11,14,44,41,11))}
DECLARE @line GEOMETRY = 'LINESTRING (0 2, 4 4)';

SELECT @rectanglel

UNION ALL

SELECT @line

@obiGobyo 2.8

50 dmmbmgzbols dglm¥ergdol d9gagdol dJolsmgds 3s6gwby
300Bg3m Spatial Results Bobs@onl (Results-ob dotx3603). 9ggyo©
3090m@mdo  2.10 bsbsbbg domgdwew JoMm3mbgl  (33wsom
@rectanglel) s 3L (33so0 @line).

4

659.2.10. 8900930L 3653503790 FoGdegoagbs
(2.8 gmobiGobyols dobgegom)

GEOMETRY @odol ©s8gbodyg ®md0gd@ol  ghm®mmyems@
sbobgol  doBbom  (gOmo  gbMowol  Gsdpgbodg LEModmbo), 2.8
@obGHobydo o8mygbgdeos méo SELECT obl@®mdgos, GmIwgdos
9600560905 UNION ALL ffobsswgdoom.
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2.9 @wobGobado 6563969005 dmmbmgbs GEOGRAPHY dmboggdmo
G030 35530370 SLsb30L LoEgdmblGHEMsom.

USE AdventureWorks;

SELECT SpatialLocation, City
FROM Person.Address
WHERE City = 'Dallas’;

@obiBobgo 2.9

5do3 30949bgdm F9gagd0l 3569wy Spatial Results Bsbotrools oo

0030090 2.11 b5bsBULL.
3284°
3283°
3282° -96.8° -96.7°
3281°
l32.3:
3279°
3278
3277
32.76°
3275°
3274°
1

659.2.11. 8900930L 3653503790 FoGdemoagbs
(2.9 gmobEobyols dobggom)

2.3.6. Losbggd0o LogMEoo IMb390930796
159d)9seco

SQL Server 2012 @s 9x36MHm sbog 39MGLOJdTo oI MdILOS
bogMEom  8mbs3gdgdmsb  ddsmdol  dglodegdErMdgdo.  39MmdM,
d99m@sboos:

e {60l M350l sbowo J393H03900;

e sboewo bogMomo 0bogdbgdo;
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e Sboero LobiGgdwyeo d9bsbgoo 36390096 9d0,
05353800900 LogMH oo IMbsE]Igdb.

239630bomm MmommgmEo domysbo:

> 6ol M350l sbogro  g3g@o3dgdo. guwdbgds ANSI SQL/MM
UEHObOMBHL. FOOL M350 DMmYss©  vOOL  FOWEOL  Bs3zgGHOwo
19gadabEBH0 MMYPIBEBMB0WGB0b LodOEHYGDY. 9933505, MIsewo Mol
U9adgbBHos, MmIgog  dmoEgds IIMM30EIBELE b gL
19ad9bEBHMB gMHs. 5Fsbsbsgg, 00 Fgodwgds 45dmygbgdye 0gbsl
OMamO3  Logdzgao sbowo GHodol Iz 3mmbgols, MHMIgwos
3903393L 960 96 F9@ B o ME 3:33mbgbEL.

§6Hob M35¢gd0 IbsMsFghowos GEOMETRY s GEOGRAPHY
dmboggdoms  H03goom o dobobsbwamgds  WKT, WKB s GML
BMEOIsGHJodo.

3MLgdMBdL FOHOL MIocgdolb Lsdo sbogro GHodo:
¢ CircularString;

2.6 bBobosHby GEOMETRY Hodolb 096MhsJoosb Asbl, 6md
CircularString &odo s6ob Curve-l g39@o030. s00@mdsi CircularString
A0o30Lb  md0gdBHJoo OOl LEdSBM J3gB0dos. CircularString &Hodolb
™309JGHoL  3obLaBOgMOLIM30L LoFomms dobodmd ULsdo FgHGHowol
dmEgds. 3060390 domomIPOL Mool EsLLFYoLl, dgmeg - dob
dmmb, bmerm dgbsdg Mbs 0gmlb Iool HMIgEodg SAOWDY.
CircularString $o3ob  9a%933ws6mgd0o 890degds 259Mm056gl, Losa
fobs 3ol dmem fad@Gowo bogds dmdgzbm dMwyool Lsfgolo
Pae@owo. 2.10 cobBobado bshgzgbgdos CircularString Godol mdogd@ol

239BLsBEZMs @g (33oOL A5TMYygbgdom.

DECLARE @g GEOMETRY;
SET @g = GEOMETRY::STGeomFromText
(‘CIRCULARSTRING(0 -12.5,00, 0 12.5), 0);

obiGobyo 2.10
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e CompoundCurve;

296L5BEZM3L sbaew Fgpgboen IMHEIdL, MMIgdoE 89S
o6 Ibmerme CircularString ¢o3ol 9aH9g33¢scgdolysb o6 CircularString
o LineString 9a%983s69gd0lgsb. ymggwo fobs 3033mbgbEol dmem
P960GH0wo 135300600905 3m3936m Lfgol HadOGHowb. 2.11 eoli@obydo
Bobggbgdos  Ggoagbowo Mol d9ddbs  CircularString  Godob
5096009 Lbgoolibzs mdogd@oo.

DECLARE @g GEOGRAPHY;

SET @g = GEOGRAPHY::STGeomFromText('
COMPOUNDCURVE(CIRCULARSTRING(0 -23.43778, 0 0, 0 23.43778),
CIRCULARSTRING(0 23.43778, -45 23.43778, -90 23.43778),
CIRCULARSTRING(-90 23.43778, -90 0, -90 -23.43778),
CIRCULARSTRING(-90 -23.43778, -45 -23.43778, 0 -23.43778) )' ,4326);

obiGobyo 2.11

o 0ddbgds GEOGRAPHY 0mboggdoms Godol  9abgddawsto,
6H™IgeoE 309603900 @g (33¢0U. gb (33000 8990 CompoundCurve
A030L  9aHad3@reMmobsb,  GMmIgoE  mogol  dbMog gy gds
CircularString 3o3ob 935993woMm9d0Lsb. 159w PYOMS
STGeomFromText() dgomol dmem s6ydgb@Eol 960336gwmmds 4326.
qbos SRID (Spatial reference ID) o@gb@ogozs@mmo GEOGRAPHY
dmbozgdoms  Ho3obmzol s  Tggbodsdgds WGS_82  3:mmGm@obs@ms
bogMEoo LobEgdsb [11].

¢ CurvePolygon.

CurvePolygon Godob  mdogd@o dgopqds LineString o
CircularString ¢o3ol md0gd@gdobgsb, samqmgg CompoundCurves ool
™d099d3H9d0LAD. 2.6 b5HsB0b hsbL, HMI CurvePolygon s®ol «dmsem
939030 Surfface odobs s b3dgdGodo Polygon Godobs. sbgmo 6ol
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dogboom CurvePolygon mdogd@ol 9mdpgzbm 3md3mbgb@ol 3oMzgwo
Pae@owo gdmbggzs 0mdg36m 3md3mbybEol dmam Fgd@Eowl.
> 5baeno LogMEomo 0bwgdlgdo

SQL Server 2012 -0 GEOMETRY u GEOGRAPHY @&odol
9mb5(399900bmM30L  OToBHIOWos  sbowo  Loghomo  0bpgduo
auto_grid_index. dobo gx9630mbsgomds mMogglbomgol dbgeglos, sdo@Emad
dbmwmE 9oL gobgobowmsgm.

99 0bgdbdo go8moyqbgds GHgbgersgool M35 mby Lbgsslbgs
Dol md09dEH9d0L 939maLo s3MMJLoTsgool Jobboom.

2.12 @obEobgado bsBgz9bgdos s3BHMIsGH Mo 0bgduol d9Jdbs

23903gEHM00 md0YIGOLmZ0U.

CREATE SPATIAL INDEX auto_grid_index
ON beverage_markets(shape)
USING GEOMETRY_AUTO_GRID
WITH (BOUNDING_BOX = (xmin=0, ymin=0, xmax=500, ymax=200),
CELLS_PER_OBJECT =32, DATA_COMPRESSION = page);

obigobyo 2.12

2.3.7. sbsemo LolBgdm®o dgbsbzso 3hm3gEMMgdo
Log®Eomo dmbsgdgdologol

SQL Server 2012 -3o ULog®Eomo Godolb 8mbszgdgdolsmgzol
595390905 b0 LolEgdM®o dgbsbzoo 3O MEgEMmIdO:

e sp_help spatial geometry_index;
e sp_help spatial geography_index;

H0IgEms 358mygbgdol LobEsgbog mMogglbo AbyogLos.
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sp_help_spatial_geometry_index Lob&gdm@o 9gbobgoo 3Gm3g-
QM5 50MBIBL 396 29mTgEH0MEo MdOYIGOL LogMEomo 0bpgduol
J00mMGOMEo  mM30L90900L  gMHMMBE0MBOL  EILabgEgdJOL o
36003690 mdgdL. 990092900 s0Lobgds FbOHOWMEm FmOMTsEdo. sxMm39
d9L5dgdg0s JOMOMIE MZOLYdsMs JOHMMBEYOMdOL 96 0bgduol
9439w ®m30LgdoL  dmmbmgbs.  2.13  wobGobydo  dmiEgdmeros 53
LobEgdMOo dgbsbzs0 3HMEILIOOL 3MO.

DECLARE @query geometry
='POLYGON((-90.0 -180.0, -90.0 180.0, 90.0 180.0, 90.0 -180.0, -90.0 -180.0))';
EXEC sp_help_spatial_geometry_index 'beverage_markets',

‘auto_grid_index', 0, @query;

@obiGobyo 2.12

50 Odogoewomdo  sp_help_spatial_geometry_index ULolbEgdmdo
36MHMEIMS sbobsgL auto_grid_index Log®EomoO 0bEJLOL M309d9dL,
MHmdgeog d90gdbs 2.12 erobBobyoom.
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IIT 00530: 3GMaM53ME0 53¢03530900L 53909
303600 &9dbmemy0gdom

3.1. WPF-53¢035305 8m3b35(98¢0l Labgeol s
35602¢00ols 3mBEGMEoliogzol

3960bgds  3OMPMTMwo 530353006 MLsgOMNbMgdoL
(53GH™MH0Bs3Eo0L) FobBbom FmIbAsMGdEOL Lobgwobs s Jsmeools
3bGHOMEOL 5mEsbol gowsfyzgde Visual Studio .NET 2013 Lodmdm
235M9dmdo WPF-@gdbmemyool 4s8mygbgdoom.
Lo FoMMs 99900930 BBI30MH0 9E39d0L glitrgargds:
1. sbosgro WPF-36mgd@ol 994dbs;
2. 9db3s™gd ol 06EgHBgoLoL OBI0bol goblsBwgMs;
3. 063ghxgolbol  oHsobol spgds ToolBox-ol  3mI3mbgbEgdol
Log)dzg@by;
4. 0b@ghxgobol 3md3mbgb@gdol m30Lgdgdol s dsmo Ib0d3zby-
@MdgdolL dgmbg3s Properties-do;
5. XAML g500l ©sbmLEgds 0b@gtod@owmer Hgg0dd0;
6. 9530353006  WMA030L 89999853905 96wy dolo  3MI3Mbgb-
3g%0bmzgol C# 30000L O36HMYIEHJOS;
7. C# 300000L 25050035, BgLbGHoMgds;
8. 33w035300L 385 G500l 53353905 s F909gd0L sbseroBo.

993496500 sbsamo 3Gmgd@o Wpf Application Lbsbgeroor LoginUser
5 893065bmm sbenedgddboe gmeg®do Wpf2016 (6sb.3.1).

doopgds VisualStudio.NET bsdwgdscm qo6m9dm SolutionExplorer-oo,
LoginUser (65b.3.2). o BobL 0blGH®mmdgb@dgdol 3sbgwo (stmribbog),
G09bsg 399309496900 5300353008 OBs0BOLMZ0L, FrYs 5EHOEISL
WPF-0ol bsdmbs g3m®ds, dob g3gdmo XAML-ob gsowo  (gm®dol
d9L50590L0 - 15300056 333mb76EJOOL gotgdy).

0o6x 3603 BBl sb93g Properties - 30090900l Bsbx sGs.
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Hew Project T X
P Recent [NET Framework 4.5 - | Sort bys | Default Ta P -
A Installed =
2 L:'I Windews Formg Apphcation  Visual C2 =
4 Templates = i
b Visusl Basic PJ WEF Application v Visual C=
< Wisual C® ""c
Windows Store h Coniale Applicatgn Wizual C=
Windows
. =
i Bl aseaer web applicstion  Visusl €=
¢ Office/SharePoint
Cloud Ly E Clazs Library Wizual C=
LightSwrtch v 3
Dammmtinm - R
¥ Omdine Chick here to go online and find templates,
Hame: LoginUser "
Location: (DA Wpi2018, v - [ Bowse.. |
Salution namme: Leginliser [+ Create directory for solution
[] Add to soyrce wmrﬂy‘
ok’ || cance
659.3.1. 3GmgdEol 89§dbs LoginUser Lsbgerom

ﬂ Loghniiar « Microvoft Viiual Studo = | W Start = »{Debug =|| JW W A 4

e . Sobyiign Ceplones
B- feocao-raa
4 Commeon WI'F Contr.. = s S luison Eapbaray (Coie B =
[ 3
" gk B Solution Loginlzer {1 gro
X posdar g 7
a s Loginklves
[ =TV | T p— B M Puapaites
E  Chachios B =8 Relertnies
B ComboBes ¥ Appasndig
& i
Wl Dstadind “_“'\ B D3 Appsar
™= b I3 MenWindovwssm]
Bl Gua -
A Label =—
B image
B LiaBes
@ Radiolluiion
0 Rectangie
] SesckPanal bt g
s TabCommial Foaam =) [N mm w0 4 -
] Testlliock G Dresige Hh Boxana OB mME saii P i tied o
B Tealos = wwhiidim ®iCLass="Loglnlser Malawi 4
i Al WPF Cantrils " “http:s fachoman wicaml/pro =
A Chpreeral wming “httpf fachensy et/ xoml™ T
Title="Maindindow™ Helght
Thete are Mk uislile “3rid>
gaHntrals in this geeiap.
Drag an tem onto thin o F el
Lest to addl it Lo the 1 fuindows -
(B «Bioow <4 "

65b.3.2. 36mgd@o 890ddbs: ofjggds obsoby®ol
9985cdob gBs30
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0639 xg0LoL  sbogds ToolBox-0@sb goImgzgo@sbmm mMo
label (fo6fgMgdolomzol dmdbds@gderol bsbgwo s 35GMmEo), JOHO
TextBox - 9cmdbds™gdeool bobgeol dgbs@sbo, g@omo PasswordBox -
356020l Agbo@ebaco.

3mOT>BY ©I3M s3MmgM3g MmGo Button, g@mo Login s dgmey
Logout.

9900939000 LEOWNBEHMIFOME  35F5GHMD  BMOT>DY  JOMO
Image, ®mdgwdog ULHmMo 3sbvbolb  Fgdmbggzsdo  godmgzs o3
0ndbBogdol  Gom@m.  sdsboobsgg  aodMgds Login  ©owszo s
2490mBbgds Logout.

0y Lobgao  9b/s  3sOmeo  9g3mIomss, 35306 godm3gs
99BYm00b705 Mmoo 3slvbol dglsbgd MessageBox-do.

©0DHo0bob gm®As 6583969005 3.3 BobsBby.

MainWindow.xaml™ -4 >0 JRETUTT T lallTh 1y W
= i i I
dmadbababgrn: TexiBox
Futfmmmn
Login Logout
R [n]
e - I

b6ob.3.3. 3GmgdBob obsobo Bzgbo 3o6Hmdyd0c

O3By gwgdgb@gdol  9gdsMgmds dgodegds 893335 M
B3960 (96 ©59339000L) bLYMHZ30EOLHOG.
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Properties-do Image o Logout Button-olomzol bogrgsmdol
®30L9d0L 36003bgermds s359gbmo (bsb.3.4):

Visibility="Collapsed” .

(]
Latigeon TextBox
Sa :
Properties v
Name mainimage ~
= 332 q o beh Type Image
Search Properties
-_ngout T
\s Arrange by: Category ~
b Brush
- N 4 Appearance
n
5 L Opacity 100% 1
N T —
65b.3.4-5. bogngsomdols ;mgoligdols 9609bgeemds
Properties-8o (07530056 Visible-3os)
A s 1
Smaealongmo: TeBox
Sarbmmmn:
Legin Logowt -t
A"
~~———_3 | Properties -~ 4 x
= 203 d [
. = MName mainimage P
Type  Image
Al o t Search Properties P
Arrange by: Category ~ -

4 Appearance

Opacity 100% c
—isibillity — Visible ~|C
Effect Wisible r
Hidden
4 Common Emlepess (v

6ob.3.4-5. bogrgamdol mgzolgdol 360dbganmdol dgagurs
Collapsed-oom

063 9Mx390L0L LsdmErmem G0 8mEgwEos 2.5 Bobsbby.
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dmaaboebqrmos

St

659.3.5. 3m®sbg Collapsed-ols sBgz50 3o
b¢y®s00 s Logout.

obs 8900gds 4939965¢0bMmo oBs0bom 3980 BmMIol
dgbododolo  XAML @soo. Solution Explorer-do dsb  99gliodsdgds
MainWindow.xaml gsog»o.
<Window x:Class="LoginUse.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006
/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainWindow" Height="350" Width="525">
<Grid>
<Label Content="0dmdbd.Lsbgero:"
HorizontalAlignment="Left" Margin="38,42,0,0"
VerticalAlignment="Top" Width="98"/>
<Label Content="3s(mwo:" HorizontalAlignment="Left"
Margin="69,77,0,0"
VerticalAlignment="Top" Width="67"/>
<TextBox x:Name="UserName" HorizontalAlignment="Left"
Height="23" Margin="175,46,0,0"
TextWrapping="Wrap" Text="TextBox"
VerticalAlignment="Top" Width="152"
FontFamily="Times New Roman"/>
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<PasswordBox x:Name="PasswordBox"
HorizontalAlignment="Left" Margin="175,77,0,0"
VerticalAlignment="Top" Width="152"/>
<Button x:Name="LoginBTN" Content="Login"
HorizontalAlignment="Left" Margin="175,123,0,0"
VerticalAlignment="Top" Width="75"/>
<Button x:Name="LogoutBTN" Content="Logout"
HorizontalAlignment="Left" Margin="345,123,0,0"
VerticalAlignment="Top" Width="75"
Visibility="Collapsed"/>
<Image x:Name="mainImage" HorizontalAlignment="Left"
Height="146" Margin="203,163,0,0"
VerticalAlignment="Top" Width="124"
Visibility="Collapsed"/>
</Grid>
</Window>

5023565, 063 gMHxgolol  Tgusdsdolo  BMEGTs  53gdMY0S
§o685Bgd0m. obs Mbs ©aghghmom BmMIsby dmomsglbgdwyeo Login-
©Oos30L Mdsmdol omy0g3s, 96wy C# 3mo.

Double click @ogo3®g Login o Bogfig®mo 3mo:

/=== @obGHobyo 3.1 ----- Login -------

private void LoginBTN_Click(object sender, RoutedEventArgs e)

if (lusernameTB.Text.Equals(“”) &&
IPasswordBoxPB.Password.Equals(“”))
{
if (usernameTB.Text.Equals(“1") &&
PasswordBoxPB.Password.Equals(“1"))
{

mainlmage.Visibility = Visibility.Visible;

LoginBTN.Visibility = Visibility.Collapsed;

logoutBTN.Visibility = Visibility.Visible; }
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else
MessageBox.Show(“Wrong Password”);
}
else
MessageBox.Show(“Wrong Info”);

}

9350m053mm  30MyoMmBs @S 8930%HbMmm  Ms300096  Mo0dg
3M3LHMO0 3oHM0. §900939© MBS 303000 3.6 bobsbols Jglivdsdolo
RO,

~ -

B Y Test Log in = | = =

User Ma [——

Password

Wrong Password

OK I

65b.3.6. 5GLmGO 35Gmeol dg@ebol 3990

LHmMo Lobgaol s ds@meol dg@sbol 9g0mbggzsdo dog300gdm
3.7 Bobsbol Gglodsdols bryGHoob.

B bAan Wi o — a }C

BeB8LE e ERE
Baengme: -

Logout

(-

65b.3.7. Lfjeatro 3s6memols 3g¢obol dgegao
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b LogoMms Logout 0oozol 3w9bdizool C#-3:m@ob spgds. 50
©OoWs3Bg ©33003MmmM S 8930FBMm sbgmo Egdu@o (obEobyo 3.2):

/- @ob@obyo 3.2 ---- Logout ------
private void logoutBTN_Click(object sender, RoutedEventArgs e)

{
mainlmage.Visibility = Visibility.Collapsed;LoginBTN.Visibility =
Visibility. Visible;logoutBTN. Visibility = Visibility.Collapsed;

LsdMEMe C#-3OMAMTol 3o Fm390e0s 3.3 wobEobydo.
/] ---- @obEobyo 3.3 -----------—--
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
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;
namespace test2Log
{
public partial class MainWindow : Window
{
public MainWindow ()

{

InitializeComponent();

}
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private void LoginBTN_Click(object sender, RoutedEventArgs e)

{
if (lUserName.Text.Equals("") && !PasswordBox.Password.Equals(""))

{
if (UserName.Text.Equals("gsurg") &&

PasswordBox.Password.Equals("123"))
{
mainlmage. Visibility = Visibility.Visible;
LoginBTN.Visibility = Visibility.Collapsed;
LogoutBTN.Visibility = Visibility. Visible;
}

else
MessageBox.Show("9mdbd_Lobgaro 56 3sGmeo s@olifjemos !");
}

else
MessageBox.Show("0bgm®ds0s o®ss 1");

}
private void LogoutBTN_Click(object sender, RoutedEventArgs e)

{
mainImage.Visibility = Visibility.Collapsed;

LoginBTN.Visibility = Visibility. Visible;
LogoutBTN.Visibility = Visibility.Collapsed;
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3.2. WPF-53¢035305 65398005 85Doliomsb lssdwdsmeo
SQL Server 2012 -obs Lsggdgzge By

39630bowmm wpf 3OH:MM3MOo 53¢r0353008 3MrMg]EHOoL s39ds
dmboggdms dsbobmsb 0bGHgMod@omer gg0ddo Lodwmdsm. 39MHIm,
bs 935800 3mdbIsMgdeol 06 Magolbo Visual Studio.NET-ol WPF
39d6mmao0m, GMmIwomsi  dglodegdgwo  0ogbgds SQL  Server
9bo3gdms d5BoLD 393006 GdS s Folido IMbsizgdoms d9bgxdgbEol
(0b53gdgd0oL  Bsdo@gds, 9m©0R03s30s,  Hodws)  gobbmMogegds.
dmboggdms  doBol  gsowo  Hobsbfje  FBos  Mbs  ogmb
2590bsgqbgdesc.

Lo FotMms 99900930 3BJ30m6M0 9@93900L gldrryemgds:

1. SQL Server Management Studio-do dmbsggdms 0sBOL o
dgLododolo (3BOHOEGOOL 5390s;

2. 9cadbdomgdol 0bEgHzggolol sggds 0bLGMAgh@gdol 3569wl
LEObIMBHWWo gwgdgb@gdom Visual Studio.NET-ob gs09gdmdo WPF
36093 GH00;

3. 069 xzgolbol 9gbsdsdolo xaml goorol 4sTsOmM3Zs;

4. 06¢9mHxq0LoL s35300Mgds B3BILMLD (Server Explorer);

5. 06¢gHxqolbol  mows3gdol  (Add, Update, Delete, Clear)
0900000l 3MHMYMT90S;

6. 3MOMaM5ToL Q5ToMmMZ5 s 9JL3GM0TIBEHOL PoBoMgds 3mb3MgE e
9mb539990056 35 sT0:

Bolisdo@gdoc;

89boE3LILH©;

fobsBergeow;

39L5@960 BHgduBdMILgdoL QoLHIgbos.

7. 3OO0 53000353000 B3996430MmboMmadol FglEoMgds.

®
°

®
°

X3

%

X3

%
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Ms SQL Server Management Studio 2012 g53myggbgdoo» 993Jdbsoo
dmbsigdmo sbaewo 85%s - ,96039MLoEYGHO“ s FBOHOWO - LEHMIbEH,
H0Igdol 3.8 s 3.9 bsbsbgdbgs dmEgdoero.

Object Explorer

Connect~ 3§ 3 @ °F EQ

=] LB GTU-205A-08 (SOL Server 11.0.3136 - GTU-2054,
= [ Databaszes
3 System Databases
= [J Uni\.rersity\(
[ Database Diagrams
= [ Tables
[ System Tables
[ FileTables
o 5 dboStudent ¥
[ Celumns
[ Keys

b6ob.3.8. 33mbszgdms dsbol 89gddbs - ,mbogg®dlodgdo®

GTU-2034-08.University - dbo.Student _
Celumn Mame Data Type Allow Mulls|

¥Z | SLID  smallint H
Gwari nwvarchar(20]
Saxeli nwvarchar(15)
Dab_tarigi date
Sqesi nvarchar(10]
JgupilD int
Mabiluri nwvarchar(20)
El_posta nwvarchar(30)

659.3.9-5. 3d-0ls Student FHGOEOL SGHHOdMEPOL
RBOHIoMYDS
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s -zcsien

S0 Gvan Saxeli Dab_tarigi Sqesi JqupilD  Mobiluri El_posta
i ababndy 33030 1995-03-17  Gedfmbomn 108330 577102030 abashidze.ak@gmail.com
2 dofipeein dmmey 1997-01-31 GeBfmbocn 108530 599707070 burdubu@yahoo.com

3 Babiged) dofed  1995-00-01  Qebfmbomn 108551 S92 hakhtadze.m@gmail.comy
4 A Bobm 1993-03-20  Gmyp@mdomn 108551 37223355 gaguani@yshoo.com
5 Jo3mbese  Bofm 19983-03-09  Bmymfrdocn 108333 599777533 kakunino@gmail.com

659.3.9-d. 3d-0b Student 3bGHewol Bsbsfghgdo

dmboggdms  dsbs  8gddboos. sbas  dvs30gm  Ms_Visual
Studio.NET 2013 ULsdmdocm  @o09dmdo. 993Jdbsm  sbogo  36Gmgd@o
Lobgwoomn WpfAppSQL_ListView (6b.3.10).

New Project M
Recent Templates l‘NEF Framework 4 'lSortby. IDefau\t "] ‘ Search Installed Templates P|
Installed Templates * tuoe: Vil CE
— ' @ Windows Forms Application Visual C2 ype: Tisia
‘ = = Windows Presentation Foundation client
Windows - application
Wb @*‘ WPF Application Visual C#
Office 5
Cloud i‘cﬁ Console Application Visual C#
Reparting B
SharePoint % ASP.NET Web Application Visual C#
Sitverlight B
Test @ Class Library Visual C#
WCF o "
Online Templates % ASP.NET MVC 2 Web Application Visual C#
Name: WpfAppSQL_ListView
Location: D:ABROCHURE\2014 Prog manag+ MMDB\_WPF+---2014---\_2015 WPF axali ADOY ~
Solution name: WpfAppSQL_ListView Create directory for solution
" Add o source control
.

65b.3.10. sbsgro 3GegdEol 9gddbs
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MainWindow.aaml* & > EEETANTLTRIEET | R
Solution Explorer
@Rl e-endipd
Search Solution Explorer (Ctrl+;)
B Solution "WpfAppSQL_ListView!
Pl WpfAppSQL_ListView
P M Properties
I =B References

¥ App.config
B Appxaml

7[? D1 MainWindow.xaml

Solution Explorer REETGESTILTE SN

Ny

68.86% ~| x| s mE 9| 4
GDesign 14 @ExamL
Sl<Window x:Class="WpTAppSQL_ListView.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
®mlns:ix="http://schemas.microsoft.com/winfx/2@86/ xaml"
Title="MainWindow" Height="35@" Width="525">
= <Grid>

</arid>
</Windows>

65b.3.11. 3Gmgd@ob bsfigobo damdstgmds
XAML 85000

B53005@ M SLYmO 3MEOo 3bMowob 139EgdoL s LEHMOJMbIdOL
Bmdgdol asbLsbrzmol Jobboo:

<Grid.ColumnDefinitions>
<ColumnDefinition Width="141*" />
<ColumnDefinition Width="242*" />
<ColumnDefinition Width="114*" />

</Grid.ColumnDefinitions>

<Grid.RowDefinitions>
<RowDefinition Height="136*" />
<RowDefinition Height="198*" />
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<RowDefinition Height="2*" />
</Grid.RowDefinitions>

00300900m:
™ & o
pll ; 0
65b.3.12. 1ggBgdol s bBMogmbgdol BmIgdOL
396LsBrgMs
BogoBoGmm

<ListView Margin="8,9,12,125" Name="listView1" ItemsSource="{Binding}"
MinWidth="250" MinHeight="100" Grid.ColumnSpan="4"
Grid.RowSpan="2">
<ListView.View>
<GridView>
<GridViewColumn Header="ID" DisplayMemberBinding=
"{Binding Path=St_ID}"></GridViewColumn>
<GridViewColumn Header="a3500" DisplayMemberBinding=
"{Binding Path=Gvari}"></GridViewColumn>
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<GridViewColumn Header="x 90" DisplayMemberBinding=
"{Binding Path=JgupilD}"></Grid ViewColumn>

</GridView>
</ListView.View>

</ListView>

90300900m:

=
[
L

-

ID 3300 xam0

(1]
)
6ob.3.13. ListView bgg@gdol @sbsbgergdom
*  35WOYMM BMMT>DY 2 Label, 2-TextBox s 4 Button (ob. 30000):
<TextBox Margin="1,84,82,93" Name="textBox1" DataContext=
"{Binding ElementName=1listViewl,Path=SelectedItem}"
Text="{Binding Path=Username}" Grid.Row="1"
Grid.Column="2" />
<TextBox Height="23" Margin="0,0,82,61" Name="textBox2"

VerticalAlignment="Bottom" DataContext=
"{Binding ElementName=1listViewl,Path=SelectedItem}"

Text="{Binding Path=Password}" Grid.ColumnSpan="2"
136



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

Grid.Row="1" HorizontalAlignment="Right"
Width="200" Grid.Column="1" />

<Label Margin="16,81,0,92" Name="labell" Grid.Row="1"
Content="UEMIbGHOL azs0o:" Grid.ColumnSpan="2"></Label>

<Label Height="29" Margin="27,0,0,57" Name="label2"
VerticalAlignment="Bottom" Grid.Row="1"
Content="xgmgol bmdgmo:" Grid.ColumnSpan="2"></Label>

<Button Height="26" Margin="16,0,0,14" Name="btnAdd"
VerticalAlignment="Bottom" Click="btnAdd_Click"
Grid.Row="1" HorizontalAlignment="Left"
Width="74">Add</Button>

<Button Height="26" Margin="102,0,0,14" Name="btnUpdate"
VerticalAlignment="Bottom" Click="btnUpdate_Click"
HorizontalAlignment="Left" Width="75"
Grid.ColumnSpan="2" Grid.Row="1">Update</Button>

<Button Height="26" Margin="32,0,0,14" Name="btnDelete"
VerticalAlignment="Bottom" Click="btnDelete_Click"
Grid.Column="2" HorizontalAlignment="Left" Width="75"
Grid.Row="1">Delete</Button>

<Button Height="27.5" Margin="136,0,31,13" Name="btnClear"
VerticalAlignment="Bottom" Click="btnClear_Click"
Grid.Column="2" Grid.Row="1">Clear</Button>

<Label Content="Student ID:" Grid.Column="2" Grid.Row="1"
Height="26" HorizontalAlignment="Left"
Margin="184,84,0,0" Name="label3"
VerticalAlignment="Top" Width="70"
Grid.ColumnSpan="2" />

<TextBox Grid.Column="3" Grid.Row="1" Height="23"
HorizontalAlignment="Left" Margin="9,83,0,0"
Name="textBox3" VerticalAlignment="Top" Width="45" />

doomqds:
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- 28 AQ*...3 a . L, R 75 * g

1D g3+6i0 RaISm0

5 @ mm 7
LgenoaBdnk azemo: Student ID
a2yl Gedfg:
Add | | Update | Delete | | Clear
= e 5

6sb.3.14. 0bEgHBgolo dmbsggdos dsBols gbGools
0969%996¢@0bomg0L
LoFoMms 0053990l BMbJ30gd0lL sfgms s Imbszgdors SQL
Server dsbobmob 353800l ©YsMgds IMbs3gdgd0L  ILETSEJOWS©
(Add), dgbalhim®gdo (Update), Fobodmmgmgs (Delete) oo Gqlo@obo
39JdmJLgdOL Foboligmoggdws (Clear).

5023505, XAML g350eb 800¢0056md5d0 99bgds 99890 Loby:

<Window x:Class="WpfAppSQL_ListView.MainWindow"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presenta
tion"

xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title ="LEHvEYBAHIOOL Los" Height="375" Width="520"
Loaded="Window_Loaded" Background="White">
<Grid Height="336" Width="497" Background="White" >
<Grid.ColumnDefinitions>
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<ColumnDefinition Width="128*" />
<ColumnDefinition Width="49*" />
<ColumnDefinition Width="245*" />
<ColumnDefinition Width="75*" />
</Grid.ColumnDefinitions>
<Grid.RowDefinitions>
<RowDefinition Height="136*" />
<RowDefinition Height="198*" />
<RowDefinition Height="2*" />
</Grid.RowDefinitions>
<ListView Margin="8,9,12,125" Name="listViewl"
ItemsSource="{Binding}" MinWidth="250" MinHeight="100"
Grid.ColumnSpan="4" Grid.RowSpan="2">
<ListView.View>
<GridView>
<GridViewColumn Header="ID"
DisplayMemberBinding="{Binding
Path=St_ID}"></GridViewColumn>
<GridViewColumn Header="g3sG0"
DisplayMemberBinding="{Binding
Path=Gvari}"></GridViewColumn>
<GridViewColumn Header="xgawxa0"
DisplayMemberBinding="{Binding
Path=JgupiID}"></GridViewColumn>

</GridView>
</ListView.View>
</ListView>
<TextBox Margin="1,84,82,93" Name="textBox1"
DataContext="{Binding
ElementName=1listViewl,Path=SelectedItem}" Text="{Binding
Path=Username}" Grid.Row="1" Grid.Column="2" />
<TextBox Height="23" Margin="0,0,82,61"
Name="textBox2" VerticalAlignment="Bottom"
DataContext="{Binding
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ElementName=1istViewl,Path=SelectedItem}" Text="{Binding
Path=Password}" Grid.ColumnSpan="2" Grid.Row="1"
HorizontalAlignment="Right" Width="200" Grid.Column="1" />

<Label Margin="16,81,0,92" Name="labell"
Grid.Row="1" Content="UEwwYbGHOL agz5M0:"
Grid.ColumnSpan="2"></Label>

<Label Height="29" Margin="27,0,0,57" Name="label2"
VerticalAlignment="Bottom" Grid.Row="1" Content="xg3mxa0l
bmdgo:" Grid.ColumnSpan="2"></Label>

<Button Height="26" Margin="16,0,0,14" Name="btnAdd"
VerticalAlignment="Bottom" Click="btnAdd_Click" Grid.Row="1"
HorizontalAlignment="Left" Width="74">Add</Button>

<Button Height="26" Margin="102,0,0,14"
Name="btnUpdate" VerticalAlignment="Bottom"
Click="btnUpdate_Click" HorizontalAlignment="Left"
Width="75" Grid.ColumnSpan="2" Grid.Row="1">Update</Button>

<Button Height="26" Margin="32,0,0,14"
Name="btnDelete" VerticalAlignment="Bottom"
Click="btnDelete_Click" Grid.Column="2"
HorizontalAlignment="Left" Width="75"
Grid.Row="1">Delete</Button>

<Button Height="27.5" Margin="136,0,31,13"
Name="btnClear" VerticalAlignment="Bottom"
Click="btnClear_Click" Grid.Column="2"
Grid.Row="1">Clear</Button>

<Label Content="Student ID:" Grid.Column="2"
Grid.Row="1" Height="26" HorizontalAlignment="Left"
Margin="184,84,0,0" Name="label3" VerticalAlignment="Top"
Width="70" Grid.ColumnSpan="2" />

<TextBox Grid.Column="3" Grid.Row="1" Height="23"
HorizontalAlignment="Left" Margin="9,83,0,0" Name="textBox3"
VerticalAlignment="Top" Width="45" />

</Grid>

</Window>
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39005300090 C# 30000b 53905Dg. X g6 Bogodo@mo:

using System.Data.SqlClient;
using System.Data;

2393599dBHommmom dmogoMo dgbowml View o Server Explorer.
5306B0mo LgMH39MHO s BBY:

Add Connection ? =

Enter information to connect to the selected data source or click "Change" to
choose a different data source and/or provider.

Data source:

|Microsof‘t SQOL Server (5qlClient) | Change...

Server name:

[gtu-205a-08 ~| Refresh

Log on to the server

(@) Use Windows Authentication
() Use SOL Server Authentication

Sawve my password

Connect to a database
(®) Select or enter a database name:
University] ~

() Attach a database file:

Browse...

Adwvanced...

Test Connection Cancel

65b.3.15. 35Dl s353806gds
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290mPBbgds doghmgdmwo ds%s University.dbo o gbGoo
Student dobo 5EH®0dYEHIOOM:

'l"—T.r Server Explorer * =X
- IR Rl =
T;i: 4 g¥ Data Connections
= b W gtu-205a-08.5eaEco.dbo
- arutse 08 Unverstybo |
'_.-.-.r 4 Tables
"':l 4 [ Student
3 v St_ID

H Gvari

H Saxeli

H Dab_tarigi

B Sgesi

H JgupilD

H Mobiluri

H El_posta

[+ Views

659.3.16. d3%0b Student -gbHoo

Properties v
gtu-205a-08.University.dbo Connection
=ln | &
Bl (Identity)
(Mame) University
& Connection
Connection String 5 gtu-205a-08:Initial Catalog=University:Integrated Security=True 4
Provider MET Framework Data Provider for S0L Server

65b.3.17. WPF 362990l 33051056 09353906900l bithogmbo
Properties-ols Connection String-8o
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ListView-8o 85sBol  UL@®odmbgdol  gsdmbo@sbs  aghgdmo
dgomeo  ShowData(), ®mdgeog 0530056 Bso@3z0mmgdas sby:

private void Window_Loaded(object sender, RoutedEventArgs e)

{

}
030, 53 3900mOL FHqJuEo SLgoo.:

ShowData(); // 8gomeo

public void ShowData()
{

SqlConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;
Integrated Security=True");

con.Open();

SqlCommand comm = new SqlCommand("Select St_ID, Gvari,

JgupiID from Student", con);

DataTable dt = new DataTable();

SqlDataAdapter da = new SqlDataAdapter(comm);

da.Fill(dt);

listViewl.DataContext = dt.DefaultView;

> Add-0gommo:

private void btnAdd_Click(object sender, RoutedEventArgs e)
{
string Gvari = textBoxl.Text;
string JgupiID = textBox2.Text;
string St_ID = textBox3.Text;
SqlConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;
Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("insert into
Student(Gvari,JgupiID, St_ID)
values(@Gvari, @JgupiID, @St_ID)", con);
comm.Parameters.AddWithvValue("@Gvari", textBoxl.Text);
comm.Parameters.AddWithvValue("@JgupiID", textBox2.Text);
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comm.Parameters.AddWithvValue("@St_ID", textBox3.Text);
comm. ExecuteNonQuery();

con.Close();

ShowData();

> Update - dgomqo:

private void btnUpdate_Click(object sender, RoutedEventArgs e)
{
if (listViewl.SelectedItems.Count > @)
{
DataRowView drv = (DataRowView)listViewl.SelectedItem;
string id = drv.Row[@].ToString();
SqlConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;Integrated
Security=True");
con.Open();
SqlCommand comm = new SqlCommand("update Student set
Gvari=@Gvari,JgupiID=@JgupiID where St_ID=@St_ID", con);
comm.Parameters.AddWithvValue("@St_ID", id);
comm.Parameters.AddWithvValue("@Gvari", textBoxl.Text);
comm.Parameters.AddWithValue("@JgupiID", textBox2.Text);
comm. ExecuteNonQuery();
con.Close();
ShowData();

> Delete-0gomo:

private void btnDelete_Click(object sender, RoutedEventArgs e)
{
if (listViewl.SelectedItems.Count > ©)
{
DataRowView drv = (DataRowView)listViewl.SelectedItem;
string id = drv.Row[@].ToString();
SglConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;Integrated
Security=True");
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con.Open();

SgqlCommand comm = new SqlCommand("delete from Student
where St_ID=@St_ID", con);

comm.Parameters.AddwWithvalue("@St_ID", id);

comm. ExecuteNonQuery();

ShowData();

»  Clear -0gomo:

private void btnClear_Click(object sender, RoutedEventArgs e)

{
textBox1l.Text = "";
textBox2.Text = "";
textBox3.Text = "";
}

5023505, dnosbo C# 300l obGobyo dmEgdmeos J3gdmon:
// -=- C# 30000 @olGHObYO -------------

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.Data.SqlClient; //
using System.Data; //

namespace WpfAppSQL_ListView
{

/// <summary>
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/// Interaction logic for MainWindow.xaml

/// </summary>
public partial class MainWindow : Window

{
public MainWindow()
{
InitializeComponent();
}

private void Window_Loaded(object sender, RoutedEventArgs e)

{

¥
public void ShowData()

{

SgqlConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;
Integrated Security=True");

ShowData();

con.Open();

SqlCommand comm = new SqlCommand("Select St_ID, Gvari,
JgupiID from Student", con);

DataTable dt = new DataTable();

SqlDataAdapter da = new SqlDataAdapter(comm);

da.Fill(dt);

listViewl.DataContext = dt.DefaultView;

}

private void btnAdd_Click(object sender, RoutedEventArgs e)
{

string Gvari = textBoxl.Text;

string JgupiID = textBox2.Text;

string St_ID = textBox3.Text;

SqlConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;
Integrated Security=True");

con.Open();

SqlCommand comm = new SqlCommand("insert into

Student(Gvari,JgupiID, St_ID)
values(@Gvari, @JgupiID, @St_ID)", con);
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}

priv

{

comm.Parameters.AddWithValue("@Gvari", textBoxl.Text);
comm.Parameters.AddWithValue("@JgupiID", textBox2.Text);
comm.Parameters.AddWithvValue("@St_ID", textBox3.Text);
comm.ExecuteNonQuery();

con.Close();

ShowData();

ate void btnUpdate_Click(object sender, RoutedEventArgs e)

if (listViewl.SelectedItems.Count > @)

{

Gvar

}
}

DataRowView drv = (DataRowView)listViewl.SelectedItem;

string id = drv.Row[@].ToString();

SqlConnection con = new SqlConnection(@"Data Source=

gtu-205a-08;Initial Catalog=University;Integrated
Security=True");

con.Open();

SqlCommand comm = new SqlCommand("update Student set
i=@Gvari,JgupiID=@JgupiID where St_ID=@St_ID", con);
comm.Parameters.AddWithvValue("@St_ID", id);
comm.Parameters.AddWithValue("@Gvari", textBoxl.Text);
comm.Parameters.AddWithValue("@JgupiID", textBox2.Text);
comm. ExecuteNonQuery();
con.Close();

ShowData();

private void btnDelete_Click(object sender, RoutedEventArgs e)

if
{

(listViewl.SelectedItems.Count > 9)

DataRowView drv = (DataRowView)listViewl.SelectedItem;

string id = drv.Row[@].ToString();

SqlConnection con = new SqlConnection(@"Data Source=
gtu-205a-08;Initial Catalog=University;Integrated

Security=True");
con.Open();
SgqlCommand comm = new SqlCommand("delete from Student
where St_ID=@St_ID", con);
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comm.Parameters.AddWithvalue("@St_ID", id);
comm. ExecuteNonQuery();

ShowData();
¥
}
private void btnClear_Click(object sender, RoutedEventArgs e)
{
textBox1l.Text = "";
textBox2.Text = "";
textBox3.Text = "";
}
}
¥
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LobEgdol dgddbs, UML-@E9dbmemaoom, omgseobfjobgdl LbolL@gdol
a3mbdgomboMo s 9MexgbJgombowMo  dmmbmgbowgdgdol
396L5D3MSL, MdOgIGHMM096EH0MYOMEo 565woBOL s ISOHMIEJOOL
2396bmM3090gdsL,  Tglodsdols  LobGHYAobmsb  dmIbIsMGdG M
0105000L  0b6EHIModBH0Wwo b3g6sMgdoL, 3wobmMe-sLMb0sE0JdOL
000aM35MmgMdsMd  OsRMHTJOOL 539000 Lbgolbgs  dgdmbggzoom
0m3gbsms dgladsdobo.

Qusd 3D LM Mo30 MdOYJEHOL Tgbobgd, dolo LEIBH0ZMMO
(000MBoMgmdoms LOIMm3g) s 0bsT03MMO (393505 LOIGSZNY)
9 gdom. vy Mmd0gdGHMMm06EG0MIdMEo dmEgEomgdol @ghdo-
Bgd0m 30L5MYJOWGOM, EoLIMEO SBMEFIBOL FoIFYZIEHOL ,yILOMIOL®
3wolgdol,  Md0gdBHgdol,  J3EslmsdmMolo  353806Mgdol,  MdOYIE)-
OO0 ©d SOLMS-EIMI0IOEgdOL FMEYEgdols s bbgs Labol
O05aM59gd0L 9900 FoMmTmMoygbl.  bmerm  d9dgy,  Jarsbiove-
bME0s30g00Ls O SOLMS-EsdMI0IINYGIOL OIYMIToms Logw)d-
3009  256bmM309gds  BoBbMdMOg30  LoLEJIOL  IOMAMST MO
300900l HgooBs300L 53¢MIdGH0BIIMMo 3OHMEgLo  GHILEHOMId0m
[28].

0023905, B39b  aobgoborgm  3mb3MgEHMro  Fsdmzol
Loobgm®mdogom  LobEgdob  (,mb0g39MLOEIGHO) 53900l sTM3369d0L
L39dBHOL s 83 3OMgLdo  FodM3gYMBO  3MMYMTMo  LobEgdol
ALGH0M9d0b 3MbJ306 58mEsbsl s Bob MgseoBogosl [16].

3.3.1. bobBgdol MdOgIE-OmMEvyHo dmgerols
05360199 Hg0s

29630bomm BMAS© ,B039MLOEIGHOL” JEobol Mdog]EHOLS-

®30L  dmboggdoms  dobsfowgdmao dsBol  s3MMYJBHIdOL  sBmEb..

©60390b0GIBHOL  LadMMdEgdmn  BBIOHML  5MsBMOTooBIdo

s0PgMol  MmdogdBHgdos  (Hgemdobms  gdbogmbo):  Bo3MEEHIGHO,

©935039396¢)0,  LAHMPIBAO, WIJAHMOO,  Logsbo  (93500930M0
152



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

©obE03w0bgdo, MHMIWYdOE 03000bgds Tglsdsdobo JsmgEGmIBLS ©
13930sMdIdOL  dobgzom),  Lsbfsgarm 2939900,  Losdwligdo
(3GMy50900),  wgd30gd0, 3M0JGHOIMWO O WIBMOIGHMMONO
153090, 5EOGHMM0YO0, 2odM(3LIO0, BJLEH0MYOS s 5.0.

®309JG-OMO0 dEIEoMgdol mgm@ool {gligdol msbsbds
LoFoMms s0amlb  Mbogg®lbodg@ol bobfagwmm 3MmEglol dgledsdolo
ORM-053M58s.  530L5030L  B5JE-09H0©3700L  JHNMOOMOOD
(60Igebsg  50ygbl  LobGHIBMOO  Bowo@ozmbo  ©s  LLdMEw™m™
dmIbsGdge00), HMIEgdTos SLobmEr0s Lod3MHMdEgIM LEgM™L Fglobgd
30bs (3asligdobs s Md0gIEJdOL doMomoo GHMmdobgdo s JigzoL
§9Lgdo, ©IPPWMWGO0m  EsEYBowo  3o6MBBMBogMgdgd0 s bbg.),
23905030690s Ms_Visual Studio.NET Framework ULsdwdom go6gdmdo,
®009d@-Omn®o  dmEgeol, NORMA-3539@oL  (Natural ORM
Architect) 0b&gmxgobbg  [14,15]. Toaooms, sbgmo  Bod@gdo
390dagds oymU:

f1 : @gdBHmEL 543b 33500

2 : @gdBmo 849domdL 9350 EHedgbEdo

13 : @gdBHmOL 593L 9653 YOMdS

f4 : €gdHoOL 533b Howggmbo

f5 1 @9dH®OL 533b geo-gobHs

£6 : @9dBHMML 543b badolbo

7 : @9dBHMM0 300byeEmdL Logobl

18 : ¢gdBHmMo sLfagerol #-xami3l
8 : bEHIBEO sMOL #-x3mx3do

50 : @9dGH™O0o 3185mdL #-0g356MFH5096¢3 30
51 : 9356 3H5895E0 939360 #-53539EHYBHL
52 : #-%3530 93990360l #-©9356>996bEL
£53 1 B39 GHIAL 533L aLabyEgds

153



©336G:maM59900L 30dM0EEo FYdbmEmyogdo s dmbsggdms dgbgxdgbdo

100 : bLEwEIBEO 56 FgodeEgds 0gml gHMBY B9E) X3S0

101 : egdB™®o 56 990dEwgds ogmlb LEW BB 9O g¢)
9356035996 do

102 : @gdBHm®o Mmob ghom dmdgb@Edo s 890drgds ogmlb me
Lb350slb3s 59EOGHMMm05d0

Qo 5.0.

3.22 BobsBby Homdmaqbowos mdogd@-OHmewMo dmEgeomy-
00l M9ME0sdo  SOLYIWMWO  DBMAOYOHMO  FIBOMEZ0L  FoQIOMO,
H0Igdoa 399myqbgderos B39b dsgsmomdo.

9903900 s0fgMs bgds  JoBIRMOoswMo  doymdol
Lsg3mdz9e By, HMIGEOE 590056908l LoansdsMozm gbol BmMIswrwyHo
3058530306 S MPO3YM-5gdM Fqbgdl. Tgogys doowmgds
36900353900, H©0Igdo 8900¢gds 0gmb gOm-, G- sb n-5H0Ew0sbo
[67].

3.23 bsbsBBy dm399eros Visual Studio.NET bsdmdsm go®gdmdo
ORM 0bLEMmdgb@EHol 350mygbgdoom dowgdwwo 990093900 ,w960396MLO-

A9IBHOL“ ogdBH9d0ob 9@ sbol bogwdgganby.

« Internal Uniqueness Constraint | Bogs gbojarmgtimbr pfm ob 35 temrwdo dmbafjormgmds
]5[335.) 3618 »533@315 aﬁmba;:l;
5 Extemal Uniqueness Constraint | gofig 5o jarogéends: edogdols sphogarmfiends aabobsbiogods

et oo ddm;
Objectified Fact Type barob dodab mogfer edogife cadiBodl Bbocme
g Gl s gb forme o6 ool bagarmmgbeeme;
() Frequency Constraint bobBofhol 37brogege: mbogihdh Bpdemghs doogb hadogrmogmo

BEU'BBEUE? l"')‘}abﬂ[g ;}E 360}'360’)0.

65b.3.22. 895039090 50ffgMols dsgoomgdo
ORM-0053595%9

154



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

= ORM Model Brow AN

File Edit View Project Debug Team Data Tools Test Window Help
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ORM Verbalization Browser ORMModel_universiteti.orm™ rver Explorer

o

> Diagrams
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3.3.2. 360L09-53,300090Mgdol ER dmegeols
©3360Mm9JBHYos

0m0093bm 9BHe3Hg  29BbmM309mEgds  MmdOYIEH-MrMEMEO
9ol 93¢MIsEGH0DHIIMWO 45@oY3z56s SOLMO-TMI0IOGOOL
dmgwdo. LobGHgdol  ©s33MHMYJBHIdIWwo  gossd@Gormmgdls NORMA
3539G0L 996090056 99bgMs300l  3OMEgEMELL. ORM-053M53000b
3969606900 ERM-©0536585 dm3qdoamos 3.25 bobsbby.

39L50500bs© 2o9M3IZ39MOE0s J30000 MdOYJBO (sGLo - Entity):
339Gg@o (Faculty), ©©g3sm@s096¢0 (Department), x50 (Group),
bAgb®o (Students), wgd@meo (Lecturer), Uogobo (Subject),
900GMM0s (Auditorium), Logsdmzm_wfiyobo (Uckisi).

FACULTY GROUP
Columns Columns
PK : FACULTYID : int > PK: GROUPID : int
FK1: DEPARTMEMNTID : int STUDENTSID : int
DEPARTMENT LECTURERGivesLecturesOnTheSUBJECTToGROUP

Columns Columns

PK : DEPARTMENTID : int PK, FK1: LECTURER : int

FK1: GROUPID : int PK : SUBJECTID : int

FK2 : LECTURER : int FK3 : AUDITORIUMID : int

SUBJECTID : int FK2 : GROUPID : int

FK3 : UCKISIID : int TIMENT : int

FK4 : UCKISIID : int

: !

h 4 UCKISI
LECTURER AUDITORIUM
Columns
Columns
Celumns PK : UCKISIID : int .
PK : AUDITORIUMID : int
PK:_ID:int u_CODECode : char
- BULID_MAMEMName : varchar
Ul: RANKMame : varchar(30)
&
o+

65b.3.25. ORM 00s3®590¢sb 39696H0Mgd o ER-Ompgmo
(L33OHMBEYIM bBgHML 3MEEI3E ISR dcgEgEo-2)
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3.1 @obEobydo dmEgdmwos 93¢™IsGMMs©  3gbyMomgdeo
DDL-g350¢0b gduGob 36oadgb@o.

I-- Listing 3.1 ----- DDL file -----------cmmmmmmmeaenn
CREATE SCHEMA ORMModell

GO

GO

CREATE TABLE ORMModell.FACULTY
( FACULTYID INTEGER IDENTITY (1, 1) NOT NULL,
DEPARTMENTID INTEGER NOT NULL,
CONSTRAINT FACULTY_PK PRIMARY KEY(FACULTYID) )
GO
CREATE TABLE ORMModell.DEPARTMENT
( DEPARTMENTID INTEGER IDENTITY (1, 1) NOT NULL,
GROUPID INTEGER NOT NULL,
LECTURER INTEGER NOT NULL,
SUBJECTID INTEGER IDENTITY (1, 1) NOT NULL,
CONSTRAINT DEPARTMENT_PK PRIMARY KEY(DEPARTMENTID) )
GO
CREATE TABLE ORMModell."GROUP"
( GROUPID INTEGER IDENTITY (1, 1) NOT NULL,
STUDENTSID INTEGER IDENTITY (1, 1) NOT NULL,
CONSTRAINT GROUP_PK PRIMARY KEY(GROUPID) )
GO
CREATE TABLE ORMModell.LECTURER
( "_ID" INTEGER IDENTITY (1, 1) NOT NULL,
RANKName NATIONAL CHARACTER VARYING(30) NOT NULL,
CONSTRAINT LECTURER_PK PRIMARY KEY("_ID"),
CONSTRAINT LECTURER_UC UNIQUE(RANKName),
CONSTRAINT LECTURER_RANKName_RoleValueConstraintl CHECK
(RANKName IN (N'ASIST, ASOC, SRULI')) )
GO
CREATE TABLE ORMModell.LECTURERGivesLecturesOnTheSUBJECTToGROUP
( LECTURER INTEGER NOT NULL,
SUBJECTID INTEGER IDENTITY (1, 1) NOT NULL,
AUDITORIUMID INTEGER NOT NULL,
GROUPID INTEGER NOT NULL,
TIMENr INTEGER NOT NULL,
CONSTRAINT LECTURERGivesLecturesOnTheSUBJECTToGROUP_PK
PRIMARY KEY(LECTURER, SUBJECTID) )
GO
CREATE TABLE ORMModell.AUDITORIUM
( AUDITORIUMID INTEGER IDENTITY (1, 1) NOT NULL,
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BULID_NAMEName NATIONAL CHARACTER VARYING(MAX) NOT NULL,

CONSTRAINT AUDITORIUM_PK PRIMARY KEY(AUDITORIUMID)
)
GO
ALTER TABLE ORMModell.FACULTY ADD CONSTRAINT FACULTY_FK FOREIGN
KEY (DEPARTMENTID) REFERENCES ORMModell.DEPARTMENT
(DEPARTMENTID) ON DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModell.DEPARTMENT ADD CONSTRAINT DEPARTMENT_FK1
FOREIGN KEY (GROUPID) REFERENCES ORMModell."GROUP" (GROUPID) ON
DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModell.DEPARTMENT ADD CONSTRAINT DEPARTMENT_FK2
FOREIGN KEY (LECTURER) REFERENCES ORMModell.LECTURER ("_ID") ON
DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModell.LECTURERGivesLecturesOnTheSUBJECTToGROUP
ADD CONSTRAINT LECTURERGivesLecturesOnTheSUBJECTToGROUP_FK1
FOREIGN KEY (LECTURER) REFERENCES ORMModell.LECTURER ("_ID") ON
DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModell.LECTURERGivesLecturesOnTheSUBJECTToGROUP
ADD CONSTRAINT LECTURERGivesLecturesOnTheSUBJECTToGROUP_FK2
FOREIGN KEY (GROUPID) REFERENCES ORMModell."GROUP" (GROUPID) ON
DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModell.LECTURERGivesLecturesOnTheSUBJECTToGROUP
ADD CONSTRAINT LECTURERGivesLecturesOnTheSUBJECTToGROUP_FK3
FOREIGN KEY (AUDITORIUMID) REFERENCES ORMModell.AUDITORIUM
(AUDITORIUMID) ON DELETE NO ACTION ON UPDATE NO ACTION
GO
GO

390d@gds Bgmzswmm, Gmd 59 DDL ggsowol 3m3domhgdoom Ms SQL
Server—8o 990gdbgds 9glisdsdolo dBs, OO GBOM, 5EHMOBWYEHIO00d ©O
393006M9000m.

65 0gds Mbs, TgbodErgdgeros sdoE ©93MMIJEJOOL Bstags
05bol  LAHOMIGHMOOL  DmYoghmo  3MI3MBIBEHOL  TgLsbfm®mgdws,
Lo FoMHMIdOL dgdmbggzsdo.
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3.3.4. 30Bbgl3MmEgLoL Lghzolol dgJdbs

GymO3  (36Mm00wos, 00BbYL3OMEglo dgodwgds Asbmagzligl
300-bgH3zoldo,  GMIgEoz  YBOMBIgWYMRL  BOBBYLIGMEILOL
29059390 gdol  (39ga0l) dofim@gdsl  3wogbBHgdobmzgol  (390-
33@03530900LmM30L). 390-bgM30L0 0MIdL FmmMbmgbals 300gbEOLASD,
SbONMEGOL ol Fv)ds390sL S ¥YIMHWHIIL 3oLbl. gl 3GIM(390IMYOO
LOHMEEgds Receive s Send Jdggdgdoom.

39630bomm  Bggbo  Topdswomol  HJoobBszos  30d3MOEO
39dbmemaogdol, WF (Workflow Foundation) s WCF 35%s%yg
(Windows Communication Foundation) [69]. olggg, Gmamemz WPF
(Windows Presentation Foundation) ¢gdbmermgos, Visual Studio .NET
Framework 4.0/4.5 95699080 §dbols 9cdbdscmgdgemBby memogb@omgdmem
05000 bomolbolb  ©@obHsobol 30353093 C#NET  (ewmgozol
Bofoeo) s XAML (00060l bsfoero) 9bgdol LaggwydznwBy [1-3].

535099dsgmo Visual Studio s 993Jdbso sbowo 3Mmgd@o WCF
Workflow Service Application template go9mygbgdm. 8930@sbmm
36m9d@ob bobgeo FinalExamUckisi o solution-ob babgeno WebServices
(655.3.27).

3904dbgds  boobogosobsgom  workflow Sequence deomgzo,
Mmdgog 99oogl Receive o SendReply d09009990L, GMmamea 3.28
BobsBbgs bsBg9b6900.

053096 LoFotms 53 Jdgogdgdol 3mbgoandogos Lg®gzobol
3Mb6EHJBH0L 2obLsBO3MOL Jobbom, MMIgElsi olobo ss3doymao-
@gdL. F909y ©3535@M 533900l doBbILIMMEILO, HMIgEos
296bmM309m©gds Receive o SendReply 4995990l dmE0b.

Fodmbo 99Jdbol Lafgol d0BBILIOMELL Bosowdo, Lsbgewoom
Servicel.xamlx. d9g33g3o¢mo» Solution Explorer-do gl Lobgero Final-

ExamUckisi.xamlx -oom.
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New Project

Recent Templates [.NEI' Framework 4 - ] Sort by: [Default

Installed Templates

Type: Visual C#

. - qcﬁ Activity Designer Library Visual C#
4 Visual € = AWCF Workflow

Windows =
Web L@ Activity Library Visual C#

Office ==
Cloud gﬁg‘& WCF Workflow Service Appli... Visual C#

Reporting

SharePoint Eﬁ Workflow Console Application Visual C#
Silverlight =C

Test

WCF

Online Templates
Name: FinalExamlUckisi

Location: Ch\WebServicelnit, -

Solution name: WebServices Create directory f
["] Add to source con

- - — >l

B5b.3.27. Visual Studio.NET 30 WCF-36mgg@ols 89065

= Solution Explorer

2laEl=EE]e

Expand All Collapse All

; Solution "WebServices' (1 project)
2“3 FinalExamU ckisi
> [=d| Properties
> [23] References
3 App_Data
=5 Servicel.xamlx
= Web.config

é Sequential Service

+ ReceiveRequest

OperationMarme GetData

Content View messa

# SendResponse

Request ReceiveRequest

Content View message..

65b.3.28. FinalExamUckisi 36mggd@ol workflow
Sequence d¢wm30
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byM3zolbo, GMIgwoE  dsgowomol  Lobom  mbs  Tg3ddbom,
L003000m  qo8mEobmgol®,  dgdbols  dgbsdsdol  Mfigoligdl
J00MIOMEO  5350900IM0 XAMRBOL, IJBHMMOL ©s 935©9F0YMHO
Logboli dobgzom. gergd@®HMbMmo Logsdmaom Mfyolgdo 939,360l
3o3NWGHIHOL  ©935653L,  bmwm  Fomo  ©s3MTogzgds  bogdos
9350 35396@ s wgd@mMgdol dogm”.
3.3.5. bLgMgoLol 3MbEHMagEOolL gsBLEBIIGS

WCF  bobgdgddo 094gbgdgbh  3mbGHGod@gdol  Lod  mbgl:
dmboigdms  3mbE®ModBHo, d9BEYmodobgdsms JmbEmad@o s LbgmgzolLol
3mb@®ag@o [3,16].

065390005 3026(955H0b 0565006 gdss Bgmabbdgds 3eogb@ls
©5  ULgmgobl  dmMol  gMmdsbgmmsb  golivggwgar  dmbsigdgd by
(035¢0olifjobgdgh dmbsigdms LEHOWIBHMOMIOL, 356539GHMIOL, dmfigl-
60005 s 5.3.).

F95980698505 3026(9G3gHo  MBOHMB3gwymagls SOAP (Simple
Object Access Protocol) 9g@ymdobgdgdol 3mbGOHmwl, GmIgwos
39900ygbgds Jugendo bbgoolbgs Tg@Eygmdobgdol olsagzwgws XML
B0OIsGHTo. 030 YBOHMb3gYmBl saMgm3zg 0b6xmMIszool go3gwrol
MLx3OMbMgdol 99EYmdobydgdols mbgby.

b930b0b 3006095990 (569 30bEGsJBHO ImALEbMGgdOLmZOL)
396Lob3EM3L M3gMoEosms Lobggdl, OMIIdLSE MHBOHMBIgwYmBL
LgM30L0. 030 JWogbAL ofgol sbgzg 0bBMETs30slL: TgEHYmdobgdsdo
0mboizgdoms  BHodgdol  Tglobgd, M3gMHoEosms  5R0WTEIOIMIMOOL
dglobgd,  0bxzmMIoMmIIOL  dOMGMIMEoLs s LgMosEobHsEool
gm®doBHol dgbobgd, dg@Ymdobgdsms go33wol Fodmbgdol dgbobgd
(3o dbM030, mOHIBOO30 56 JoMbzs/3sLwIbol FHo3gdom).

B3960 36MmgdEHolmzgol LgMzoLbol 3mbEMmad@ol sboggds mbs
393496500 Logodmam  fgolol 0bgm®mdsgool Jasbo C# Bsby -
Uckisilnfo.cs. sdobmgol Solution Explorer-do 9s6x39bs ©owszom
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FinalExamUckisi 36mgd@bg 306bg300 Add->Cla Lobgeroo Uckisilnfo.cs,
“@Iol B9duGo 9m3gdmeos 3.2 wol@obydo.

/] ----- @obGobao_3.2 - Service Contract ---
using System;

using System.Collections.Generic;

using System.Runtime.Serialization;

using System.ServiceModel;

namespace FinalExamUckisi
{ 11 ----bgm30L0L 3mbEHMSJHOL 3obLabOzMS ---
IfinalExamUckisi, ®m0geog
I --- 902905 gm0 dgmmobash - LookupUckisi () ------
[ServiceContract]
public interface IFinalExamUckisi
{ [OperationContract]
UckisiInfolList LookupUckisi(UckisiSearch request);
}
//-- 9mmbmzbol 89¢9mdobgdols 4sblbsbwg®s , UckisiSearch ---
[MessageContract(IsWrapped = false)]
public class UckisiSearch
{ private String _JGUPI;
private String _Sagani;
private String _Lectori;
public UckisiSearch() { }
public UckisiSearch(String sagani, String lectori,
String jgupi)
{
_Sagani = sagani;
_Lectori = lectori;
_JGUPI = jgupi; }
#region Public Properties
[MessageBodyMember]
public String Sagani
{ get { return _Sagani; }

164



©336G:maM59900L 30dM0EEo FYdbmEmyogdo ©s dmbsggdms dgbgxdgbdo

set { _Sagani = value; } }
[MessageBodyMember]
public String Lectori
{ get { return _Lectori; }

set { _Lectori = value; } }
[MessageBodyMember]
public String JGUPI
{ get { return _JGUPI; }

set { _JGUPI = value; } }
#tendregion Public Properties

// --- UckisiInfo 3molol goblsbogts -----
[MessageContract(IsWrapped = false)]
public class UckisiInfo
{ private Guid _ExamUckisiID;
private String _JGUPI;
private String _Sagani;
private String _Lectori;
private String _Status;
public UckisiInfo() { }
public UckisiInfo(String sagani, String lectori,
String jgupi, String status)
{ _Sagani = sagani;
_Lectori = lectori;
_JGUPI = jgupi;
_Status = status;
_ExamUckisiID = Guid.NewGuid(); }
#region Public Properties
[MessageBodyMember]
public Guid ExamUckisiID
{ get { return _ExamUckisiID; }
set { _ExamUckisiID = value; } }
[MessageBodyMember]
public String Sagani
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{ get { return _Sagani; }
set { _Sagani = value; } }
[MessageBodyMember]
public String Lectori
{ get { return _Lectori; }
set { _Lectori = value; } }
[MessageBodyMember]
public String JGUPI
{ get { return _JGUPI; }
set { _JGUPI = value; } }
[MessageBodyMember]
public String status
{ get { return _Status; }
set { _Status = value; } }
#endregion Public Properties
}
// --b3sbvbe BgEymdobgdol goblobmg®s --- UckisiInfolList---
[MessageContract(IsWrapped = false)]
public class UckisiInfolist
{ private List<UckisiInfo> _Uckisilist;
public UckisiInfolist()
{ _UckisilList = new List<UckisiInfo>(); }
[MessageBodyMember]
public List<UckisiInfo> Uckisilist
{ get { return _Uckisilist; } }

LgM30LoL 3MbGHEsd@o IFinalExamUckisi 9903938 9O gM0
dgoomb LookupUckisi(). ogo 9mbszgdgdl gosbiggds  UckisiSearch
3@sll, OHMIgaEbsg g3l Lbgoolbgs mM30L9dgd0, bsFoMm LogsdmEom
wfigobol dmbsdgdbo, Todoe0ms©, gddm™mo, Lsysbo, xgmamo. ob
206nbgoly 306 UckisilnfoList 3eobl, Gmdgwos dgogegl Uckisilnfo
3w5lgdol 3megd30sb. F6 50mddggdom 209905 4osfyzgde (solution).
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50235050, B396 2563L5BL3MY0d TgEYmd0bJd9d0, HMBWGIOE OO03EJTs
LE30L-0900MmEYdOL F0YM 356M5TgBHMYdOL bsboo.

3.3.6. Receive @5 SendReply 3mbgog®Homgds

990009y 9Go3%g  FinalExamUckisi.xamlx-do  ReceiveRequest
40990900bmzgol OperationName m30bgdsdo 3smo31gdm LookupUckisi
Lobgl. WorkflowService-oobsobg®do 9934dboo m® sboer 33wob
(Variables): search (33e00@0, 899m3s35¢00 89¢Y4md0bgdol dglobsbo o
result (3300000, 259mbo@sbo dggaobmzgol (bob.3.29). Message dw)Embo

165 0gml PsMmEo ©s GH039d03 SOBgMo.

# ReceneReques 0 o SencResponse 0

Operationiame  Lookuplicis Requet ReceveReques

Content View message. Content View mesiage..

’ , —
Conen Dein. l 1 Content Defin N E

Request ‘

Content

Messagedata search 1/ Message data  result Y

Vesage e Fwkndclnieuch | || Mesto o bl |
| D | Dt

Bab. 3.29. 890535¢00 dmbmgbol gBgmdobgdol s 3sdmdsgswo
9900990l (330500900l 2sblisbEzMs
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3.3.7. PerformLookup gd9q0g90l 53995
(9960l Tglitrememgds)

dgd60b 4obLabm®E0gEgdEe© (AMbsEgdoms dsHgdmsb dodstrmgol
doBbomsg) 3Jdboom sbogn 3eoll PerformLookup.cs, Gmdgerog Solution
Explorer-do FinalExamUckisi-36mgd@Gobomgol so®bggs Add->Newltem,
Workflow-3s&9am®0sdo, Code Activity-om. 53 sbseo 3ansbol @gdu@o
9m 3999900 3.3 obiEobydo.

// ---- wobGobao_3.3 --- PerformLookup ----
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Activities;
namespace FinalExamUckisi
{
public sealed class PerformLookup : CodeActivity
{
public InArgument<UckisiSearch> Search { get; set; }
public OutArgument<UckisiInfolList> Uckisilist {get;set;}
protected override void Execute(CodeActivityContext
context)
{ string lectori = Search.Get(context).Lectori;
string sagani = Search.Get(context).Sagani;
string jgupi = Search.Get(context).JGUPI;

UckisiInfolList 1 = new UckisiInfolList();

l.Uckisilist.Add(new UckisiInfo(sagani, lectori,
jgupi, "Available"));
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1l.Uckisilist.Add(new UckisiInfo(sagani, lectori,
jgupi, "CheckedOut"));
1.UckisilList.Add(new UckisiInfo(sagani, lectori, jgupi,
"Missing"));
l.Uckisilist.Add(new UckisiInfo(sagani, lectori, jgupi,
"Available"));
Uckisilist.Set(context, 1); }

PerformLookup 4990905 Bsgdodgds obbGMmadgb@gdol 3sbgunby.
030 ¢bs  oIM3z03Sbmm ,ReceiveRequest” o ,SendResponse”
4090g090L  ImEOL gLl gdErs©.  sTsbmsbogg dobo  Search
30L900Lm30L Ragfiggm search, bmerm UckisiList mgobgdobmgol 3o -
result.

3.3.8. LgzolLol GglGHoMYds

330353006 LodMmEmMm  4o8s6OmM350g Mbs  dmzsbobmom
9390990 LgM3z0LgdoL  EgbBHOMmgds. F5-000 535008530m00 LgHzobol
39056mM30L 3MM390MMs (debug). 3065056 gl Web-lighgolbos, Visual
Studio 53&H™IoGHMEo 55005390l WCF Test Client-U [20,28].

b 393¢9© TmbobgMbgdgeo MEHOWOES. 030 BoBH30MmogL Web-
LgMH30L9dL s 5IMBIBL  FgMEdL, GMIWIGdOE Foo3seolfobg-
0m0s. g 990090 bl 3.30 BobsBol oM bgbs 3569 by.

LookupUckisi() 9900m@bg 2-x96 ©5390H00 do6x39bs 3s69c0ol
bgs  bsfoewdo  as0moymazs  s@aowo  dgdmlmemo  8g@Yymdobgdols
396L50ogLYdWs (b5b.3.31).
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W e ik - o
! A

fle Took Help

B-i!j My Senice Pojects St Page ‘
E_!ij bt/ Aocalhost: 1965 FinalEamlJokisxamix

25" Fralcs BasictinBirdng IFralBinlics] | Toadda senice:
ig o) . Select "Add Senvice" fomthe Fle menu arthe conteat memu of the "My Sevice Projcts

L’* (iR  Enterthe service metadata adaess n the input avea, and click "0

e

Totest 3 senvice operion: |
. Doubl clck the opeation you wan totest from the tr on e ft pane
. Anetzb page wil appear on the ignt pan

 Enterthe vale o perametersn the Request Area of the rght pan
ik "nvoke buton

Service added successfully

b | i
65b.3.30. BgbiBocgdols 3GemEgErs
Lookup Uckisi |
Reguest
Mame Walue Type
4 request UckisiSearch UckisiSearch
JGUPI {rally System .String
Lectorn {rwally System String
Sagani {rally System . String
oorse L Sa ooy
Mame Value Type

65b.3.31. Lafigobio debsigdgdols glis@ebo
Robxs6S
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d93039bmm  3mb3MgB Mo 860d3bgermdgdo  Lectori, JGUPI,
Sagani @ 9359mddgomm Invoke @ows3o. 3BGHOEGdTo A50MAbEGds
990099900 (65b.3.32).

Request
MName Value Type
4 request UckisiSearch UckisiSearch
JGUPI 108157 / System Sting
lectoi  LmpPprymedy gos Y System.Sting
Sagani  ueefmmeSigom Lobagiiol grmmeEEae U System Sting
Response [7] Start & new proxy
| Name Value Type
4 fpstum) Uckssiirfolist
4 Uchasilist length=4 FinalExamUcidsi Ucldsiinfo[]
4 [0 FinalBxamlchisi Uckisilnfo
BamlckisiD  f7:486d-8477-43d6-bedb-Beel System Gud
JaUPI "108151" System Sting
Lector “ifyomed ge” System String
Sagani “solmrilagen bobdohbel oo System Sting
status “Aalable” System. sking
Fomatted |IHL_

b6sb.3.32. WCF Client Test vyEoo@oom lghgobol
B9bGH0MIdOL ggagdob bsbgs
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3.33 bobobby bsB3969d05 Request s Response EbGHowrgdol
d9Lodsdolo Boowgdo XML gm®mds@do.

LookupUckisi
Request

<5 :Envelope xminz s="http ./ schemas xmlsoap org/s0ap/envelope/™ =
<s:Header>
<Action s:must Understand="1" xmins="http ./ schemas microsoft .com.ws/ 200505,

faddressing/none" =http ./ Aempur.org /| Final Bam Uckisi/Lookup Uckisi</Action>

</s:Header>
<z:Body>
<JGUP| xmilns="http:/Aempur org/™ >108151 </ JGUPI>
<Lector xmins="http :/tempun.org,™ >tmSymmaa; gox</Lecton=>
. =Sagani xmins="http /tempuri org /" >L20S=me82g0m Lolagiitol Empremissac</Sagani=
</5:Body>
<z Envelope:

Response

<z:Envelope xmins s="http://schemas xmlsoap .org/soap/envelope" =
<s:Header /=
<g:Body=
<lIckisiList xmins="http://tempur org," xmins:a="http ./ /schemas datacontract org /2004,
/07 /FinalBam Uckisi" xmins i="http:/Awww w3.org/ 2001/ XMLSchemadinstance™ >
<a:Uckisilnfo>
<a:BxamUckisil D= 7c4 86d-8d 77-4 3d6-bedb-Bee 25d 371757 </a: BxaamUckisil D=
<a: JGUPE108151</a:JGUP:
<a:LectorizLmpmemme 8y gea<fa Lecton>
<a3:Sagani>trosgmeagnm Lolaghilel oremasiEacc/a Saganiz
<a:status=Available </a:status=
. <fa:Uckisilnfo:

| Formatted | xmL |

65b.3.33. BgliGomgdol 3gegagdol XML @gdl@gdo
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3.4. WPF-53¢035300U 53905 s36020¢ngdem LggHmbiogols
»558065BLM 83630

3.4.1 0bgmMA5300L 39(33¢ols 3MMyMmTMmo MHYsEOBIEOOL

59m(3565 SOA-oLmzgoL

00BbgL3OHM3gLdOL FgbMHErgdoLLL gPm-gMmo 86033bgwmgsbo
ab39dBHos  MO®oIOHMMds  (3nTN6035305)  93E0353090L  FmGOL,
3w0gb6GHgdls s bgM3z9mgdL JmGOL, spGgm3g 9ds-3MmEglgdls
30 H-ob5Mgdl Gmeob [3].

0b59qdsMg  356M9aMmx3do  sfgMowro  a35d3L vy O™AMO
390dgds  d0BBIL3OMEILAdOL  998mygbgdom  goBoMBH0O3IL
3MmmM0bs300  adghoml  3mFNbozeEosms  Lbgoalbgs  L3gbstgdl.
33035300L  Bo5comol  Lsboom  goboborgds  30mgdBHol 9390
LoPo®mdmm BoMIGOLS s Bsb3gdl TGO, MHMIgerdoi dmmbmgbowo
068mMT5305 (o390, 0vYMHOEOWo 30Ol Jogh Ls3MILOGHM
39653bo0l Fomygbs) 3osgEgds dob3l. 03039 93¢035305L T9Yde0s
0mbmgboll aogbogbs (bbgs 896390) s sBggg 3sLMbol do39ds Lbgs
mO560Bs30g00lL dmmbmgbad by [29].

0053500 49909%9%0, MHmIgdog 3Md96035300bmM30L
39900ygbg0ds, 560l Send s Receive §090099900 (0o 85000 356010530900:
SendReply o ReceiveReply). gl 489090900 @50m0gqbgdl Windows
Communication Foundation (WCF) @&gdbmemaost 893gmdobgdoms
2393b53985¢00 s LEdgMNZoyMegme [3,20].

B396 5353900 FoMBH03 WPF-53w035305L (Windows Presentation
Foundation), ®Mmdgeog 999moygbgdl  3mdMbogzogost  Lbbgoalbgs
33¢003530505 30DBbgL3MM39LGAL BMEOL. BOBBYL-3HM(3gLldO Fgodwgds
2396003bgl  390-LgMzoLbdo, MmIgeog MHBOWB3gEYMRL YOI O
L5300 gdsl Imds 3OM39LOL FosFY39B0IdOL JobsfmEIBWSE 565~
31385 3OHMELOL 3E0gbBHJOOLMZOL, MMYMEOOES 3JO-53C035(30900.

300-gH30L0 O0EGAL IMObMZbLL, SuMNgdL dol  Lsmsbsgm
2490050853905 5 9dMHMBJIL  3obgbl. ql, d9badMOZ0s, LMD
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Receive @5 Send Jdgogdgdom. 30bsosb gl of@omemmdgdo
06@&9amoMgdmeos Windows Communication Foundation (WCF) -o96,
B396 993300005 5030es© d93Jdbso WCF Lggobgdo.

3.4.2. Window Form —ob g56Ls®bogMs

53530 ImdbdoMgdgmms  0bGHIMOBIoLOL  BMEOTs,  MHMIYEOS
3990905, Bo35¢0MO B563900Lm30L. Bobo Fo39E0 dmEgdmwos 3.34
BoboBBg. Tglododolbo Bm®Ts  53909os XAML  gsool  Lsboom
©0DHs0bol Mg710800, MMAMEE Bgdmm 503608690, WPF 39dbmemaool
259mygbgdoom. 06396 x3golol  ©s3MHMgAJgds o 3MHMAMTMWO
9o000Bs30s bgds Visual Studio.NET Framework 4.0 3o0qdmdo, C#.NET
9b0b Loggdggwbyg. godmoygbgds 0bEGHgmngolbol obsoboliogzol XAML
©5 3MHMPM530L  myozolbomzol C# gbgdo. Jggdmm, 3.4 wob@obydo
dmsgdmwos XAML  gsowolb  @gdu@o. gmemdolb bgws  bosffoerdo
»00000bm3bgdol Loo“ (Request List) sLobsgl d9dmlwyer dmombmgbadl,
HmImgdog 8mddggdsdos. Gmmbmgbols goliogHagbs, dsgomwoms,
056390 909m0ygbgds 390900 GmGIoL 8w9530. o Bogmomgds: - 530G,
- ,00L005MMO"“ s - FMObMZboEO ,309OGOL IMEFMYWMDS .

990099 9350mJdgomm O30 ,dnmbmgbol asgbogbs (Send
Request). d39s  Jobbgbs  3mobgdo  Event Log  sLobogl
00BbgLEOMEgLOL T9EHYMd0BIdSL 0lY, HMyMEE 3MBLMEOL MggodTdos.
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I‘wmz ! _;E (o1& i

3A)admto gomds
| Request Lat
‘Mﬁ.ﬂ#ﬁqﬂm.lﬁxﬁa‘!mﬂ:l 100000
oords Lad dafagate olagyfiadale |

Solobhee MO0k & Jdagi 4 7T,
Fowdoi bngooed 15000 wrose ((SendRequest )
oot Log

/

(1)

LamoBoblie 3630 - TBC

63 gy olomri, B ks AT, 150000

gex g daoto Betadate
BlobAme  Dhomobe bl 77

Foeodrldngooeds 123000 e
Evert Log

65b.3.34. 3mIbdsGgdgmms 0bGHgbxzgolgdo
175



©336G:maM59900L 30dM0EEo FYdbmEmyogdo s dmbsggdms dgbgxdgbdo

Crediting.xaml 350¢00l obEobao sbgmos:
<I-— @wob@obpo_3.4 ——— —>
<Window x:Class="FirmsCrediting. Main Window"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="m6960B5300L o3MgOG09ds" Height="480" Width="650"
Loaded="Window_Loaded" Unloaded="Window_Unloaded">
<Grid>
<Label Height="40" HorizontalAlignment="Left" Margin="12,0,0,0"
Name="IblBranch" FontSize="20" VerticalAlignment="Top"
Width="462" FontStretch="Expanded"
FontFamily="Sylfaen">3Mg@o0@&mM0 g3otMds</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 InstanceID}"
Click="Reserve" Width="65"/>
<Button Content="Cancel" Tag="{Binding InstanceID}"
Click="Cancel" Width="60"/>
</StackPanel>
</DataTemplate>
</GridViewColumn.CellTemplate>
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</GridViewColumn>
</GridView>
</ListView.View>

</ListView>

<Label Height="30" Margin="27,0,0,205" Name="label5"
VerticalAlignment="Bottom" HorizontalAlignment="Left"
Width="73" HorizontalContentAlignment="Right"
Content="g300s:" FontFamily="Sylfaen"></Label>

<Label Height="30" Margin="27,0,0,176" Name="label2"
VerticalAlignment="Bottom" HorizontalAlignment="Left"
Width="77" HorizontalContentAlignment="Right"
Content="00Ls35(»0:" FontFamily="Sylfaen"></Label>

<Label Height="30" Margin="13,0,0,142" Name="label3"
Vertical Alignment="Bottom" Horizontal Alignment="Left"
Width="151" HorizontalContentAlignment="Right"
Content="309©0&0b Ingymds:" FontFamily="Sylfaen">

</Label>

<TextBox Height="25" Margin="121,0,0,210" Name="txtFirmName"
VerticalAlignment="Bottom" Horizontal Alignment="Left"
Width="400" /> <TextBox Height="25" Margin="121,0,0,180"
Name="txtAdress" Vertical Alignment="Bottom"
Horizontal Alignment="Left" Width="468" />

<TextBox Height="25" Margin="0,0,329,147" Name="txtCreditQ"
VerticalAlignment="Bottom" Horizontal Alignment="Right"
Width="125" />

<Button Height="23" Margin="477,0,0,150" Name="btnRequest"
VerticalAlignment="Bottom" HorizontalAlignment="Left"
Width="98" Click="btnRequest_Click">Send Request</Button>

<Label Height="27" Horizontal Alignment="Left" Margin="11,0,0,121"
Name="label4" VerticalAlignment="Bottom" Width="76">
Event Log</Label>
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<ListBox Margin="12,0,12,12" Name="IstEvents" Height="111"
Vertical Alignment="Bottom" FontStretch="Condensed"
FontSize="10" />

<Label Content="mo60" Height="28" HorizontalAlignment="Left"
Margin="302,269,0,0" Name="labell" VerticalAlignment="Top"
Width="67" FontFamily="Sylfaen" />

</Grid>
</Window>

gm®dol bgs bsfowdo ,dmmbmgbgdol Los“ (Request List)
sbobogl  dgdmbimgen  dmbmgbgdl,  MmIwgdog  dmgdggdsdos.
Imbmgzgbols 3olog®Hogbs Fogowoms, ds63d0 godmoyqbgds 39wgdo
g3m®Iob 849590. 59 F0900MGBS ,B0MDS, ,d0LsGOMO* s Tmmbmgbo-
o0 ,3M900FOL IMEMEMdS“, 9900099 393360l VoS30 ,,dmmbmzbol
29305360 (Send Request). d3gs ds®gbgbs 3mbgdo Event Log sbobagl
00BbgLEOHM3gLOL T9EHYMd0BIdSL 0lY, HMyMmEE 3MBLMEOL MHggoddos.

3.4.3. LyhzoLolb 3MHMyMsdmmo MBS

Bggbo bobBgdol ClientService.cs 3m@OL Mo obHs30s b5B3969d00
3.5 gobEobydo.
/] - @wobGobyo 3.5 --- ClientService.cs ---------------
using System;
using System.ServiceModel; // 1!
namespace FirmsCrediting

{

public class ClientService : ICreditReservation

{

public void RequestCredit(CreditingRequest request)

{

ApplicationInterface.RequestCredit(request);

}

public void RespondToRequest(CreditingResponse response)
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{
ApplicationInterface.RespondToRequest(response);
}
}

}
9B BgoobBs30s 094gbgdl ApplicationInterface LGo@Go3® 3¢sbl,

6HmIgeog M339 99J8bowos B39bL BogH. ymgzgwo 8gomm©o MdMIw™mE
00sbgdL ApplicationInterface 3eslol dglisdsdols Igmmb.
ApplicationInterface.cs gosowo dmEgdweros 3.6 ob@obydo.

/] === wob@obyo 3.6 --- Applicationlnterface.cs gosogroliomgols ----
using System;

using System.Windows.Controls;

using System.Activities;

namespace FirmsCrediting

{

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);
}
}
public static void RequestCredit(CreditingRequest request)
{
if (_app != null)
_app.RequestCredit(request);
}

public static void RespondToRequest(CreditingResponse response)

{
if (_app != null)
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_app.RespondToRequest(response);
}

public static void NewRequest(CreditingRequest request)

{
if (_app != null)
_app.AddNewRequest(request);

gl 9900mEgd0, ™o30L TbEMmOg, 0dobgdl Tglsdsdol  Igommgdl
83¢03530500  LGHsH03MH0  J0d0mYPIWOl  odmygbgdom. LsFocmm
096905 53 I9nM@JdoL Mgoeobgds Crediting.xaml.cs gsogdo.

3.4.4. ServiceHost -0l Gg5¢00%s305

33035300LM30L  99930¢9d9gwos ServiceHost-ob HgoerobHozos
390535000 39¢39mdobgdgdol dolo®gds. 0930 360 m9JEoL
Crediting.xaml.cs gso@wdo ms3bgds 3mbLEHOWMIGHMMOL §ob 3wslol
$9360L baboo (wob@obyo_3.7).
//-- @obGobyo_3.7 ------
public partial class MainWindow : Window
{

private ServiceHost _sh; //!l!

public MainWindow ()

{ InitializeComponent();

ApplicationInterface._app = this;

ServiceHost 0fjygds 85806, GmEs xobxo®s Bo@GzoMHmmos ©s
obmegds, MMmEs Gobxo®s sIMEGHZ0MOMMEO0s. dgoMEIdOL  oT5E GO
BoB39b69005 3.8 @obBHobydo MainWindow 3esbobmgol Bs@zomomgol
5 58m@300HmM30L Imgegbsms ©sddw)d5390¢gd0b Lot gowobs30Mm.
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!/l --- @obEobyo 3.8 ------------—--
private void Window_Loaded(object sender, RoutedEventArgs e)
{
// 350bLbsL config oo s F0g39L BOE0sEIOL LobgEo s dolo
/1 o990 dobssHMO
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app = (AppSettingsSection)config
.GetSection("appSettings");
string adr = app.Settings["BranchAddress"]. Value;
1/ 30050l LabgEol gsdm@ebs m®Tsby
IblBranch.Content = app.Settings["Branch Name"].Value;

// ServiceHost-ols 99406s

_sh = new ServiceHost(typeof(ClientService));

/1 @bl YEol FgMGHowol (Endpoint) @odsdgds
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding =
new BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(ICreditReservation),bBinding,
szAddress);
// ServiceHost-ol a5blbs 99¢ymd0bgdgdol dobamgds (listen)
_sh.Open();
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{
// service host-ols @oHM3905
_sh.Close();

181



©336G:maM59900L 30dM0EEo FYdbmEmyogdo s dmbsggdms dgbgxdgbdo

dm3qbol  ©sd3mdsgzgdgero Loaded blLbol 3mbgoam®ogool
o0l 5 5m3LdL  Bowroswol  Lbobgewl  1blBranch  -3s®omgol
99996300, 580G ™IdE BMMTs SLsbogl goMTol babgenls. d9dgy 0ddbgdes
ServiceHost 056593bogMo (passing) ClientService 3eooliol. 9939y 030
53bx303MM0MOL LELOMEOL HaMEGHowl ServiceHost-mgol, 0ggbgdl
65 360000 JobsFoMmMOL, 0dIOL S 3MbEHMagEOL Lodgwel.

Unloaded 0mgegboll 539935390900  d®om©  buydoglh
ServiceHost-U, sbg ®™3 3930 5096 dmbgds d9@ymdobgdgdols dowgds.

33035300L  5399853905:  LoFoMMs 93035300l Ms8gbody
3M30mL  ghmo@  3o93905, MOMOMIMMO  M930L0  3MbBoYMGs300l
33500l 39OLO0m. 5306 LsFoMOms F6  3esgodol  sdmddggdes
Solution-ob  (gosHy39doL)  omlogbs s  3MIZoWsEHMEOL
9960036900l 50dmbogbgzMgws.

39390650 sboewo gmeg®o BankRequest -gmargdol J399,
3o 0dsbgdl B56390L. 999 ©9353Mm30MM™ Bs630L Fmergmdo
B0 gd0, HMIWgdog Bgdmo dg3ddgboo;

FirmsCrediting.exe // Application

FirmsCrediting.exe.config // XML Configuration file

FirmsCrediting.pdb // program debug database

LobEgdol 9w9dsggdol 990y 23996900 ™mMo FMTs Fobxoms,
35500Mo©, JOHMO 3MJOGHMM0 BoMToL, Fgmeg bsxzobsbbm d5630L.
oo dmMHob dgbsdergdgero 0dbgds 0bgm®dsgool s dg@Ymdobgdgdol
23933, Mobo o353 3306ms (bob.3.34).
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3.5. WPF-53¢035300U 53905 s36020¢ngdem bggHmbogols
HBSGOBLIMOEM 35005B0©3900*
3.5.1 39 E0dmEsMHo g35005H0©3z9d0L dsmozol
L506g3MMTs300 LOLEBGIOL 5390l SFM3Bs

23960bogds  H300mgdol  FMWGH0IMPIWMMO  osHOEZJOOL
FoOmzolb  93GMIsG0DYPPMwo  LobgBdob  dmbszgdos B3BobL

©5360HMgJBHgool, dolo 3OHMAMITMEo  MJoeobs3ool ©s dmdbToMg-
09w ms 0633M870LYdIOL 53900L bs30MbGBdO s3MHMYJEHIdol CASE - s
3659900l 3006000 39dbmermaogdom [8].

§0b59qdsMg 3560aMoxgdo  98mmz35HgdMos M GH0dms-
@O0 dIBOEZgdoL (9o,  H3obogBs,  93GHM-  @o  La3sgOH™m
GOBLIMOGHO)  LadOHMdWgdm  bYIOML  3mb3393GH oMo bdgdgdo
3w096@0L (H30MH™OL I MdJ0), BZ0OOL (3505HB0Z0L Md0YIE0)
5 308(mgdgwol (goodbosgzo) gbMowgdom, mdogdd-Ome®o
©  oMLos  @©IM30EIdIgdol  dm@geomgdol  (ORM/ERM)
0bbBHOHMIgbEgdom Visual Studio.NET go®gdm8o s Ms SQL Server
353900,  [22,23].  5390mos  dmbsggdoms  dsHob  gobsbangdols
536430900 06@gOBgolo  IdMIMAMmETgdol  (WPF, C#, XAML)
06¢93m06gdme asmqdmdo [1].

99 GH0IMEIMOH0  39©sH0E3gooL  3MMm3glo,  OH™Iwol
doM0m50 J0Bsbo FH300mgdoL FHMIBLEMMEH0MGdSS J0d)mOYdOEIL
503390509, oMol dALEbYHGOOL  Asbsfowgdmwo  LobEgds.
0oMBHogzo  MHmd  Fomdmzoaobmm, dodfimogdgwo  (Supplier_ID)
03Bogbol @gzo@ml (Freight ID) ©sd339m0L (Cleint_ID) dobsdotmnBy
(Client_Address) [22].

OmamO3  3bmdowos, 3wgbGls (B30MmMoL IBEMdJE0) ©S
000(m909wlL  (9©sdb0@sg0) Mol bgerdgzmvegdsl sxgm™mIGOL
99b3goGHM™Mo (09950535¢00),  GMIgabsg  aosbbos  LaFoMm
0bg3m®Bo300  5POWMIMN 030 @S LOYMHMITMOOLM  F5IHBO0ZgdOL
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9396¢900L, FoMmIMWEHIOOLs s TgLodsdolbo  goligdol  Tglobgd (50
3956553690l (330w gdgd0L Gglobgdsis) s Lbgo.

J300mo  dmogdn@o  335d3L  FN@HOINICYOO  F9IBOE-
3900L  36m3Egbol  0bxgmILEHMMIGHMOOL JoMomsEo Md0gIBHJOOL
3om0  m30L90900L  (5GH®0dMEIOOL)  1gdsbBHozMMmo  smhgMs, Mg
00535¢do  godmygbgdme  0dbgds  93@™BoBGobgdyo  LoliGgdol
dmbo3gdms dsBol sbaggds [30].

3306000: 0096GH0B03GH™M0, 3030, JEYMTsMgmds, F9nmm30L
3030, 9OmgMol Bmdgdo (Logy®dg, Loysby, Lodsmerg), gHmgmErol
I0EMEMds, x99MM0  IMEMEmds, gMmgmEolb  §mbs, gemgEol
M5mEbMdY, X50MHO Fmbs, MLoRMMbMMdS, LsdsgMm 3MEO, sdaBsgbo,
00080990, Lfgobo FEJdSMYMBY, LodMEMM JEJOIMIMDS s Lbgs.

309630: 00©07630%3035GMMO, LEbYEd/3065Mmds, 0MOEO-
“)0/BoH03MHo 3060, JobsdsOmo, FGHguwggnmbo, gu_dobsds@mo s
Lbbgos;

000fmgdgwo:  0036GH0R035GMM0,  olobgwgds,  0MMoO-
Mo/8oBO3NOHO 3060, BobsFsMMo, GHIWIRmbo, gw_dobsdsMmo,
53550, GMBL3MOEHOL Lobg s Lbgs;

3900: 0096¢0x3035¢H™M0, 303o, 50093656000/9936156m,
00T gmds, Lobafymdm odo®o, GH30Omedfgmds, GHZ30MmIME)-
@M, SOYOWIIOIMHYJMDs S bbgo;

03000983006530:  00036G0x035GMM0, G030, TEYMIsMYIMDS,
A30MHMIMEMds,  PooloBoo  gMmgMEol  soladggdo  bmdgdo
Log™ady, bLogsbg, LoJsmerg) sEROEBPJISMIMDs S bbgs.

33GMGMBL3MOG0: 00I5GHO0B0ZIGMM0, G030, IYMToMOYMdS,
A300mMIMEI™Mds,  FooloBoo  gMmYMEol  slodggdo  bBmdgdo
(LogMdy, Logsbg, Lodsmeg), AOILIHBOWO JHMYMOL L3900 fmbo,
05gJL085EIMHO IGHIZOMMNZY, 5RO YOMJMdS S bbgo.
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Ls®3obogbm Ls@zohomm gsymbo:  0wgbGoxnozs@dm®mo, Godo,
A300m50(gMds, FMEwEmds, ILSIZ900 IGHIOMMZS, SA0MTYdS-
69mds, 309M©gdwol 0 6E053035@MM0, dEAMTsMgmds ©s Lbgs;

Lofigmdo: 0gbBHoxkozeGMMo, Lsbg, GoMmmdo, LsGomwwo,
©53939099Mdob 3MME96¢0, L3900 OGHIOMMZ, SAOMIYdS-
6905, 0LBMM0, 03936905 Mo0Mmbbg s Lb3gs;

3905%0©30L bymdg36vemgds 3mogb@msb: 0©IbEH0x035GH™MO,
Lofiyobo 8gds6mds, MsMmoro_1, Lsdmmwmm dEIdsMgMds, MsM0®o_2,
2395030l VoMM, A9EIBEOWO Msbbs, gowsbol_msmowo,
0035 gmds s bbgos.

3.5.2. 9mbs398005 85BOlL a3MHMg3HYds S MYEoBs30s

090G 03MEIMO0  35©sH0E39d0L  LadMMmdwgdm  LBgH™L
dmboggdms  BdsBob  sbogagds  LsFoMms  dobo  MmdOgIE oL,
®009dBHM50mM0bo  MHYIE0mO  353d0MgdoL  (3019©0353JO0L)
3M6309¢ Mo 0bxgm®To300L  goo@sbs  05Bsdo.  sdobosmgol  Bz9b
30496900 ™d0gd@H-OHmwmMo Imgeo®mgdol CASE obl@®mdgb@mw
L5FMogdSL, BMAmMoss Natural ORM Archchitect [14]. 53 bggHmdo
9OLgdMEo  BodBHool  SEHgMs  bmME300©ads  39GHIHMO0SCMEOHO
00 3obs (Boesds63Mm 9bol 4Msds@0l3mwo aligdo) s SEABEIWE-
©MY0329M0 09Mo0lL 356Mmbgdol Logmdzgw by [15]. dsgowoms,
- f1: 3m0gb@l 5J3b BHz0M00;
- £2: 30963 593L 00gEBHBOIGMMO;
- 13: 33060 5J3b 0gbBHOR0IsEGHMMO0;
- {4 33060l 5J3b 353G BEO dolsdstoo;
—  15: 300fjcq0gd9ml sggl GHEMsbldmME0;
5 5.0.
1-ge» gbMoedo dmEgdmeos Bggbo ™mdogdBgdol dglsdsdolo
33593900 s©fgMol B3GMeadgbEHo NORMA gs69dmdo.
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B5JHob BH0o3gdo (3Mg035¢3J00) gb6.3.1
P Fact Types
> 3 AiplaneHasAimlane_ld » 3 Max_PayloadHasMax_Payload_Ton
» O AiplaneHasDoor_height » 3 OrderHasOrder_|D

™ AiplaneHasDoor_Width

» O ClientHasClient_ld

» O ClientHasFreight
Door_heightHascmValue
Door_WidthHascmValue
FreightHasFreight _Id
FreightHasFright_Lenght
FreightHasFright_weight
FreightHasFright_width
Freight|sConvayedBy Supllier
Fright_LenghtHascmValue
Fright_weightHas[Missing]
Fright_widthHascmValue SupllierHasSuplier_Id
Load_CapacityHasm3Value SupllierHas Truck
Load_CapasityHasm3Value » 3 Tare_WeightHas Tare_Weight_Ton
LoadVolumeHasLoadVolume_Code

o OrderWas SignedWithClient For Transportation Freight
Rail_WagoonHasLoad_Capasity
Rail_WagoonHasRail_Wagoon_Id
Rail_WagoonHas Tare_Weight
Rail_WagoonHas Type
ShipHasLoad_Capacity
ShipHasShip_ID

ShipHasVolume

SupllierCamies Freight
SupllierHasAimplane
SupllierHasRail_\Wagoon
SupllierHas Ship

REAABARABAEAAE

BOBBEABABAARABARE

090G 03MEIMO0  35©sH0E39d0L  LadMM™mdwgdm  LBgH™L
3399BHgdol  sofigdolbs s dsmo  Visual Studio.NET + NORMA

06¢93m06M g0 1bodMdom go6gdmTo goo@ebol 990wy 309 MI™
3.35 BoboHby 65639690 3mb3E93GHMOME 1dgdsl, MMIgEos Mmdogdd-

OGO IEI0S.
0O F5OM3NNbYIdom 50LsHYdS MBOYJBHJOO (FooW0MO,

Client, Freight, Airplane o Ubgs) s 8500 mgzolgdgdo (Load_Capacity,
Volume, Freight Lenght s Ubbgs), 3o@os 8sG0m3mmbgmgdoo 3o —
30900353900 8500 Mol (B5350m50,,,Ship has Load_Capacity” s
0.0.). o »002350ms35” 3930060l  bsHgdom s  3MY03sBgoby
*boBolidom” 943991935 ©ToEHOO0MO 0bFMMT30s Md0YIEHJOLIMMOL
IM53MB0MO 353806MHJd0L Tgbobgd, MHrMMmOEss Jogowoms, 1:1, 1:N
s M:N.
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has
- i Fright_Lenght
E-‘L" (om:)

Fright_width
(am)

Fright_welght
has
. [ —
[ [
has
- Rall_Wagoon Truick Kirplang
ship (1d) (10) (1d)
(i) D >
has =
L hag
Doot_height

has
Volume has
Load_Capacity | | (m3:) Type Tore_weght | (€0
(m3:) ( Wagan) (Ton)
Daor_Width
o
Load_Capasity {.Tan)
{m3:)

65b.3.35. Lsd®MdEgIm gzgmml 3mbEg3@wsey®o Ligdyds:
™d09dH-Omem@o dmgero

()

9939 99L5dgdgE0s I0300MM, 9.§. HORIME BMIIOHOL OAMSTs,
Omdgedog SLgoo  39306Hgd0  MdOYJBHIOL TmMol  w3g0glo  BBL
(65b.3.36). 030 B39vIEgdMH030 sOLMS-IM30©JOMEgdOL FmEgOs,
MH@3gbsg 04gbgdab Oracle CASE d0dgatqdo [17].
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Rail_ Wagoon
#* Rail Wagoon_Id Rirplane

Client

* m3Value #* Airplane_Id
* Tare_Weight_Ton * omValue
* Type_Wagon * emValue

N Freight
#* Freight 1d

Y.RaiI_Wagoon /F Airplane
| i

Freight ! /

| * cmValue has | has ./
1

* cmValue

/
is invelved i’
’

4
#

involves As

Order Signed Client_Freight

#* Order 1D #* Ship_ 1D
*m3Value

#* Truck 1D
* LoadVolume_Code
* Max_Payload_Ton

* m3Value

6ab.3.36. dot3gMols 0saMsds (Barker ER view)

B3gbo 899ga0 doxo ©H393806MHgdMwos OOM  osgcsdom
Bo@gdwo  3mb33G @O0 1Jgdowsd  933035wIbGHYOo  ER
9ol ©s3MHMgdBHgdslmsb. gl 3MmEglo  OSWMEME  M970ddo
bmMEogmwgds, bosg 9mdbdsmgdgwwl dgmdwos  LobEgdol dogH
9993635H90m 1598580 G90EbML LoFoMmM (330 gdgd0.

3.37 bobobby 6563969005 IMEEHMIMPOIWNMO 25005H0E3900L
Lo3MMdgdm bggmml ER 1ggds. 0g0 sbermbss Ggusgom®o dsHgdol
©5360MgJBHgooL  Mmd0gIEH-m60gbGH0MgdMo doEamdol GHMLEOE0IE
©@05305090m3b, GMIwgdog s0g9ds MsVisio, Enterprise Architect,
Rational Rose s bbgs 0bL@OmdgbEgdom [27].
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Client Freight Airplane
Columns Columns Columns
PK : clientld : int PK : freightld : int

FK1: freightld : int

fright_Lenght : decimal

PK : airplaneld : int
door_Width : decimal

fright_width : decimal

door_height : decimal
FEL : supllierd : int

Rail_Wagoon
Y
i ) ) Columns
Order Signed_Client_Freight Supllier
PK : rail_ Wagoonld : int
Columns Columns

— load_Capasity : decimal
PK, FK1: dlientld : int

PK : orderD : int
FK2 : freightld : int

PK: supllierld : int
FK1: freightld : int

typeWagon : char
FK1 : supllierd : int

tare_WeightTon : varchar

Ship Truck
Columns Columns
PK : shipID : int PK : truckID : int

load_Capacity : decimal
FKL : supllierld : int

volume : decimal

max_PayloadTon : varchar
loadVolumeCode : char
FK1 : supllierd : int
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3b6.3.2

Freight is an entity type.
Reference Scheme: Freight has
Freight_Id.

Reference Mode: .1d.

Fact Types:

Freight has Freight_lId.

Freight is convayed by Supllier.
Supllier carries Freight.

Freight has Freight_Lenght.
Freight has Freight_width.
Freight has Freight_weight.
Client has Freight.

Order was signed with Client for
transportation Freight.

Client is an entity type.

Reference Scheme: Client has
Client_Id.

Reference Mode: .1d.

Fact Types:

Client has Client_Id.

Client has Freight.

Order was signed with Client for
transportation Freight.

Each Client has exactly one
Freight.

It is possible that more than one
Client has the same Freight.

Supplier is an entity type.

Reference Scheme: Supllier has
Supplier_Id.

Reference Mode: .1d.

Fact Types:

Supllier has Supplier_ld.
Freight is convayed by Supplier.
Supplier carries Freight.
Supplier has Ship.

Supplier has Rail_Wagoon.
Supplier has Truck.

Supplier has Airplane.

Order is an entity type.

Reference Scheme: Order has Order_ID.
Reference Mode: .ID.

Fact Types:

Order has Order_ID.

Order was signed with Client for
transportation Freight.

For each Order and Client,that Order
was signed with that Client for
transportation at most one Freight. This
association with Order, Client provides
the preferred identification scheme for
Order was signed with Client for
Transportation Freight.
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Truck is an entity type.

Reference Scheme: Truck has
Truck_ID.

Reference Mode: .ID.

Fact Types:

Truck has Truck_ID.

Truck has LoadVolume.

Truck has Max_Payload.

Supllier has Truck.

Each Supllier has some Truck.

For each Truck, at most one Supllier
has that Truck.

It is possible that the same Supllier
has more than one Truck.

Airplane is an entity type.
Reference Scheme: Airplane has
Airplane_lId.

Reference Mode: .1d.

Fact Types:

Airplane has Door_height.
Airplane has Door_Width.
Airplane has Airplane_Id.
Supllier has Airplane.

Each Supllier has some Airplane.
For each Airplane, at most one
Supllier has that Airplane.

It is possible that the same Supllier
has more than one Airplane.

Ship is an entity type.

Reference Scheme: Ship has Ship_ID.
Reference Mode: .ID.

Fact Types:

Ship has Ship_ID.

Supplier has Ship.

Ship has Load_Capacity.

Ship has Volume.

Each Supplier has some Ship.

For each Ship, at most one Supllier has that
Ship.

It is possible that the same Supllier has more
than one Ship.

Rail_Wagoon is an entity type.

Reference Scheme: Rail_Wagoon has
Rail_Wagoon_lId.

Reference Mode: .1d.

Fact Types:

Rail_Wagoon has Rail_Wagoon_lId.

Supplier has Rail_Wagoon.

Rail_Wagoon has Type.

Rail_Wagoon has Load_Capasity.
Rail_Wagoon has Tare_Weight.

Each Supllier has some Rail_Wagoon.
For each Rail_Wagoon, at most one Supllier
has that Rail_Wagoon.
It is possible that the same Supplier has more
than one Rail_Wagoon.
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elementid:eca2de9b-d50e-4d9f-a7bb-b6a95b298da5
elementid:6117b04e-9df4-40a4-9ff1-447eb2a39f53

©336G:maM59900L 30dM0EEo FYdbmEmyogdo s dmbsggdms dgbgxdgbdo

Presentation Foundation) [8]. 30d®o@mwo &gdbmammyool 3mbgnsos
3obbdMmdl, MmI 50 IgMMEMEMY00m  FgbsdEwgdgeos HMYMM3
30b@@mNMLOL, sbg3g 390-93035330900L  539ds  (89YRJOO  s0LobYdS
306@@mNMLol gm®AsBy 96 HMIgerodg 0bGHgMbyE dMHgMdo).

M53530M39©  LBdsFoMmMs sbogo  3Gmgd@ol gddbs Visual
Studio.NET-80, 89909y 3o Bzgbo 8mbsggdms 330l 80gmomgds 53
30m9dBHoeb. 3.39  Bobs%By Bohggbgdos ds%ol dogMomgdol (Data
Connections)  3Mm3gs.  absbaEgds  LgdggMol  Labgwo
(Bspdomomo, GTU-205a-09) @s s0Bggs 8580 dmbsggdms dsBbol
Lsbgero (MultiModalTransport), dmeeml OK s 39@9po@ 903009800
Bobsbol  Server Explorer-do o Airplane, Client, Freight Ubgs
3HHOEdL.

Add Connection ? X ? Server Explorer v X
¢ DA 2R Al
Enter informatien to connect to the selected data source or click "Change” to - .
choose a different data source and/or provider. Il 4 @ Data Connections
£ 4 [ gtu-2052-09.MultiModalTrasport.dbo | |
E
Dat : o 4 Tables
e '?_* b [ Airplane
‘Mi(rusuf‘t SQL Server (SqiClient) | Change... £ 4 B Client
S H =0 ClientlD v“
= B Name
6TU-2050-09 v v Refresh z B Adress
- g B Phone
Connect to a database H B Email
b Freigh
(®) Select or enter a database name: 4 B Freight
- moFreighl  W*
MultiModalTrasport v v‘ B Type
() Attach a database file: E Lenght
E Widht
Browse... E Height
/ B Clientid
E OrderD
b EE Order_with_Client
b BB Order2_with_Supplier
Adyanced... b B RailWagon
b EE Ship
Test Connection “ Cancel b [ Supplier
b B Truck
—

65b.3.39. 3mboggdoms dsBob ©s3>3d0MYds
C#NET 3601965958050
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dmbsggdms  d5BolL  3bOOEYGdME  FMTomdol  0bEHgMxgoLol
Udgds  Pobslfotd  Fgomsbbdgdmamos  3OMaMmsdMwo  LobEgdol
9dbBsMgdgEsh. ImIbToMgdgeol, M™Igedss o6 03ol dmbsggdms
05BoloSD  BMTomds  ©a3MMYMTgdol  gbgdol  odmygbgdom
(@spomomo, DDL s DML), 85806 dobomgol bs s0ymb
©05mado  Lodmdsm 0b@ghxgqolo, MHmIgwois 5Q030WO©
395U gdl B0 IMbo3gdgdol dgdbols (Select) 96 sbGOEIGdOL
2965bgdol m3gMoogdl (Add, Update, Delete).

3.40 bobsBBy bobgzgbgdos sbgmo 0bFGHgMxrgolol  ghm-9mHmo
3960056GH0, MmIgedog  dgbodergdgos  dmdbBoMgdgeds,  OMYMO3
dsbob  5TobobEHMGHMMTS,  gobobmOEogwml  msgzolo  gmbjsogdo
(9o dmboggdms BBl  MAmem  i3mdol  4o69dg),
20X 960, 3535W0mO©, 30gbEJOoL dobolimsb.

Bzothomgbol Jor0gBEobol Los
2mnBEoliID B30 dobsdson
3mngBol azamo: ClientlD:
dnledaocn:
Add Update Delete Clear

659.3.40. 06&9BxRg0oLoL LaoElBGMszom dsgseomnol
05390
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00 gm®IoL EoBs0bo s0y9ds Visual Studio.NET go6qdmdo WPF
0bLEHOMIgBEJOOL 35690l s XAML-960L gsdmygbgdom. Fglisdsdolo
30l 53M5396@0 dmEgdyeos 3.9 wobEobydo.
<-- alBobao 3.9 ---- XAML geomo ------ >
<Window x:Class="WpfAppSQL_ListView.MainWindow"

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

Title ="#&g06Mmgd0b 3e00gbEHgdol bos"

Height="375" Width="520" Loaded="Window_Loaded"
Background="White">

<GridView>
<GridViewColumn Header="3wo0gb6@&obl_ID"
DisplayMemberBinding=
"{Binding Path=ClientID}"></GridViewColumn>
<GridViewColumn Header="g350" DisplayMemberBinding=
"{Binding Path=Name}"></GridViewColumn>
<GridViewColumn Header="80obs3s®mo"
DisplayMemberBinding=
"{Binding Path=Adress}"></GridViewColumn>
</GridView>

</Window>

063 965390L0L  gmEmIsbg BsbL  LisBox Lsdo Lgg@oom, Jwwrogb-
A900L Losdo Ms9gbodg Bmbszgdol  godmbo@sbs, Lsdo TextBox,
L5dgdbo 96 OLBTsEYdgo LEHMOoJMbol dmbszgdgdol Bsbisfigow s
mombo  Button, 0s%sdo bbgoslibgs 8349630900l  Fgboltrvergdars
(Add, Update, Delete). Clear @oos3o godmoyggbgds dmbszgdos
dgbosbo BHguBdMJLgdOL olafidgbsc.

LoFoMms  30maMmsdol  3v98smdol  ma030L  a3MIMYMsTGOS
C#.NET gbsby, 39Mdm@ bs @oofghml dgmmgdo, Mmdwmgdog
dmgaLbobwy®gds d9L50500b0o ©OE53900L 59mgdggdom
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0bo30s@oBoMgdmwo  dmgwgbgdol  sdwgdsggdsl. asbzobowmm
059500m900.

©053505¢Mmm  dmbs3gdms Bl sbowo 3wogb@o (bob.3.41-s).
mbs 8903Lmb 3eogb@ol_agzs6m0, 3a00gb@ol ID s dobsdo®mo.

B Bzofiomgdob 3emogbEadol bos — 0O X
3rmoBEollD BIHE0 dnlbsdsFon
100 @70 Jamod 32 30baEmbo, 33
103 ol 3ady byoo Baoemdn, badsorgjeram
111 gbmdormad) poo Jainbn, bem@abgionn
133 Jmbmzned Lodmb AFgdebo, bedbjoo
150 Fagodm® jremody’ bab-gg@mabipobzm, o530
155 Jabobons Fobdaby HrwBEm, 3abamas
Ar07BEOL R0 parmmab@abodzorio 3263 ClientiD:
Bnlasdsfonn: 3764, a3LE0
>
Add | | Update | | Delete | ‘ Clear |

65b.3.41-5. sbsgmo BsbsfigMol sdsdgds (Add mogns3om)

B EznGojoeol 3emolbEidol bos — O X
3rmagB@EoblD Ao daolbsdaFonn
100 3¢5 30 3amad 3006y EMEBN, »TD
103 abagsdy boyoos Baonemdn, bajsHaongeam
111 Ebmdogmaed] goo SJathaobo, baggGebpjon
133 Smbmzoeb Lodme AP adembn, Ledb oo
150 Fraodeme® graemodlyf  beb-gg@ebpobzm, 253
135 dohodans 3a6Es6 &b Eer, 3obamas
200 '« Bormmal@abodzorma 3760, ozLE®0
Ar0aBEol azefo: ClientID:
daolisdationo:

| Add | | Update | | Delete |

65b.3.41-d. sbowo hbsfigMo ©gdae s BguBdMILgdo 3o0fidobos
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Add — ©owszol  3Gmycs30L  Bgdb@o  dmEgdmos  3.10

wobGobydo.
Il - wobEobydo_3.10 — Add ---------------
private void btnAdd_Click(object sender, RoutedEventArgs €)

}

{

string Name = textBox1.Text;

string Adress = textBox2.Text;

string ClientID = textBox3.Text;

SqlConnection con = new SqlConnection (@"Data Source=GTU-205a-09;
Initial Catalog=MultiModalTrasport;Integrated Security=True");

con.Open();

SqglCommand comm = new SglCommand("insert into Client(Name,Adress,
ClientID) values(@Name, @Adress, @ClientID)", con);

comm.Parameters. AddWithValue("@Name", textBox1.Text);
comm.Parameters. AddWithValue("@Adress", textBox2.Text);
comm.Parameters.AddWithValue("@ClientID", textBox3.Text);
comm.ExecuteNonQuery();

con.Close();

ShowData();

89608365: SglConnection bgGogmboom bogds MultiModalTrasport

dmboggdms  doBoLmME  93BMISGMMO  ©39300Mgds,  bragom
SglCommand—oo bmMEogwgds  Insert m3gmsgool  dgbGwangds. o
ShowData()dgomos, Mmdgwog oebgzgwymgl 89waaqdol sLabgsl
06¢9Hxgolol  mMIsby; dobo  Fgbsdsdobo CH- 3GMMmsdolb  3Mm©o
B5B39b9005 3.11 eoliGobydo.

/- @oobBobyo_3.11 --- ShowData() ----

public void ShowData()

{

SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;
Initial Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("Select ClientID, Name, Adress
from Client", con);
DataTable dt = new DataTable();
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SqlDataAdapter da = new SqlDataAdapter(comm);
da.Fill(dt);
listView1.DataContext = dt.DefaultView;

dmboggdms  doBsBdo  LoFoMmms  dgoszswml  068m®as30o,
993000055 140-300096@0L Bsbofigg®do (65b.3.42-5). Logo®ms Update
©OWH30L  O3MHMYMsTgds,  MMIwol  GHadudo 3.12  wobEGobydos
dm3gdero.

B B30fodolb 3036 Edol bos — O >
armaBEnulD e dnbsdsonn
100 737300 Jamnd 320003 Embo, »T3
103 ol zed] banoe Baoendn, bads®maogierm
111 zBmdormed] aoo Semnbn, LagMabajyon
133 SmAm3znab Lodmb 2fadeba, bemdbyoo
140 v abrmabrstrmade Bl e By
150 Faodm® 3ramod )t LabB-gg@abiznlbzm, «90
155 dahodoens 3ab3s0p FoambEm, 3oboamas
200 Borm@ab@Eabadzormn 3mE] 3785, 23LEF0
Ar0nBEnl 3360 SBLIOBEISBLISDLD ClientiD: | 140
BobsBafon: Beg@rBigdeg
E Update 5 | Delete | | Clear |

65b.3.42-5. 9mbs3g8ms 8933ws — d3BOL sbsbergds
(Update @ogrs3om)

/- @oobGobyo 3.12 --- Update ----------
private void btnUpdate_Click(object sender, RoutedEventArgs e)

{

if (listView1.SelectedItems.Count > 0)
{
DataRowView drv = (DataRowView)listView1.SelectedItem;
string id = drv.Row[0].ToString();
SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;
Initial Catalog=MultiModalTrasport;Integrated Security=True");
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con.Open();
SqlCommand comm = new SqlCommand("update Client set
Name=@Name,Adress=@Adress where ClientID=@ClientID", con);
comm.Parameters. AddWithValue("@ClientID", id);
comm.Parameters.AddWithValue("@Name", textBox1.Text);
comm.Parameters. AddWithValue("@Adress", textBox2.Text);
comm.ExecuteNonQuery();
con.Close();
ShowData();
}
}
99009390 80300900 3.42-d bobsBby ImEgdmw Lodwsaost,
05bsdo 140-9 300096GH0L 43500 @S ToLETsOHMO FobsbEgdEos.

B 3ncogiob 3rmogBE bol bos — O =
3rmagb@EnblD AZoFH0 dnlbedsFHon
100 38770 3amod 328063 Embo, »+T3
103 ol gad] byoo daoyydn, LodaHomsjrm
111 Ehbmdngmad] goa Jafnta, bagMabagonn
133 Smbrzoab bodmb JMgdeBa, Lmdbjona
140 V @ebmegs Topooeo, Ladstamsgrm
150 Fandm® Framod Lob-oMabpobzm, oT3
155 Jebodans 3a63.63 &b Bor, 306amas
200 barmmab@abodzommo amé) 3762, a3L@EM0
ar076E0L azao: @7yBEs ClientiD: | 140
Anladafom: Trp@aen, Lajstomzymm
Add | | Update | | Delete | | Clear

65b.3.42-d. 9mbo3909d0 90335 doBdo
Bsfgtoom

©5399335m, M3 A330MYVs 3e0gbBHoL dmbo3gdgdols Fodws,
™Aool 235005 ,Mbv)s”.
bs Imgb0dbmm gl LGM®odmbo (Bob.3.43-5).
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B E30fo;)dob emo]bEidol Los — O =

sraBEollD A0 dobadafionn

100 3@ M0 Jamond 35 80baEmbo, »T3

103 obagedy bgoo Baonedn, bajsGozirim

111 zbmdormad] goo Jofntn, Lo fabg jonn

133 Imhmznab bodmb JFgtEa, bmdbjmo

140 B s orpmomo, bajsBorgjerim V
150 Fazndm® 3emapady® LbabB-mFabzolbm, «T3

155 Johodona 3o0b3a0g GrrmBEm, Foboma

200 pammmabEabodzoemo zm@g 3700, a3b@F0a

AnBEol pRafio: ClientlD:

Aolasdefonn: *
| Add | | Update | | Delete | | Clear |

6ob.3.43-5. §alisBangsco dcdBsgdrymo LEmogmbo

00X 905 by I3MHMAMmLT0MEIL  JEgBHI VOWSI0. JMPOL
39Judo dmEgdmwmos 3.13 woli@obado.
/)---=- @obGobgo 3.13---Delete --------
private void btnDelete_Click(object sender, RoutedEventArgs e)

{

if (listView1.SelectedItems.Count > 0)
{
DataRowView drv = (DataRowView)listView1.SelectedItem;
string id = drv.Row[0].ToString();
SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;
Initial Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("delete from Client where
ClientID=@ClientID", con);
comm.Parameters. AddWithValue("@ClientID", id);
comm.ExecuteNonQuery();
ShowData();

1
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aboso dmbs399900L dg@sbol mml Add ows30l sdmddgogdol

3990093 99 39duGHdMJLYdT0 MBS 339 Tg@sbowo dmbsgdgdo, 35306
obobo  bs  FOLYBMOZEIL,  FoTVoEIL  sbowo  Fmbsgdgdol

9L obsg. 590L GwbdEosl SLEEgdL Clear os3o, Mmdwol 3m@ol

A9Ju@0 8m390wos 3.14 erobiGobydo.
l---- coobGobao 3.14 -- Clear -----------
private void btnClear_Click(object sender, RoutedEventArgs e)

{
textBox1.Text ="";

textBox2. Text ="";
textBox3.Text = ""';

}

3.6. WPF-53¢035300U 53905 s36020¢ngdem LggHmbiogols
»0€2dGOMbEo s6B)365d0"

909dBHOMbMwo Lss®Bg3bm LoliEgds dog3mmabgds Gomwwo s
0o LobGHYIgdol  3WslL, OMIol  Md0gIBHMM0lbGHMIdMEO
00g0MYdOL, 9bse0BOoL, I3MHMYIBHIOOL s TgdEmIo FOMYG-
Mo 675¢0bsEool bygzombgdo dg@Eeo 9603369wmgsbos. oyo gg30-
69%s d399bol  ©gIm3GoG oMo  3MobE03gdols s Lobmysmgdol
0o00BBIMdM030 3 EHWOHOL Qob30maMgdL.

23960bogds oMo Labgwdfogm Jugwolb 3900l 3mbi3gnE0s
5 3oLo 9MJoBHIIEVIOS. I3OMYJBHIO0s JergdEBOHMbMo Los®hg3bm
LobEgdobomgol  LoFoOHm @  sME0WgdgEo  IMEH0dgEo©Ho
dmbogdms  MESE0MMO 35HYd0. 90 MZ5LsbBMOLom  oboboggds
9IWoMgdol  3539aMM0smOo  GgmmEadol s  IdMHMYJEHJOoL
309JAHMMH096E0Mgdw0, CASE-3qdbmemaogdol qodmyqbgds.

LoLEJIMOO bsErobol Gggas dgmBgmeos gugdE®™bmeo
Lso®hg3bm LolGYBoLsMZ0L 99MgbEH0R03s3E0L Lbgoslbgs #H03gdol
3M3d0boGds s oo 0bGYMm0MYds M@ 0dgorH  dmboizgdms
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05Hgdd0. glgbos, 00Ol s6509FoL L3sboMgdol 3mA3MbgbEo, bIol
0mom Bsbofigmo, domdg@mHvmo GmEAMLYIMsmo s JEgdEmmbrymo
bgadmfgms [31-33].

B9dmblgbgdmwo  dmEEgdol  0b@gatmsgoom  0BMEIds
MLOgOMbMGds O 5053OMNMEO  30MIS0MIOHMIMM (0D
953¥emdl boodgEMMdOLS s bMdOL bomolbo.

©5379853900905 320bH-1IMZ3IM 5OJoGIIOYIEOL WMHOINO©
9600560 ©s B0B03MMI© obsfowgdmo Imbszgdoms MYgwszom®o
05bgdol LobBgds  MBdOYIGH-OMWMEmO IMEPYOMHJdOL 3(06E03gd0l
Lo9319d3geBg s LodSBOLO FMHIRM-bsWOBYHO 0bLEMMIGEEJdOL
aodmygbgdoom [14,15].

99049953909¢005 939090 LobEIIol BmdbIsmdgwms 0bEgh-
1390L900, 0bLEM (30900, IBIMHAZ0L s gJb3EMsESEOOL 3MMEgLYdOL
695605300, 39db03MM0 s 0MYMHOEOMEOo 139G gd0.

3.6.1 gemgdBHmbryemo 56Bg36930L Fs®mz0l Lsobgm®dssgom

LolEgdol s2900L s9m(356s

999 BHOMBMo Los®hg36m LoliEYIol doMomswo dobsboos [31]:
o LosMPg3bm Logdol LOEymass;
o LooMPg3bm Losdo sOLYdWMWwo Yy3zgws  sdmdMBYZwolL  dgbobgd
50mAfMH530 0683mMT5300L FmyM™3zgds s RTPOMGDY;
o LooMBg3bm  3MmEglbol  93¢MTo@BoboEos, o3 Lsdmdszwrme
2999005390 Lobgdfogml sGRg369d0L Bo@sMgdol batxgdl.
6590Mmddo bmM 309w ds gergdBOH™MbYo Los®hgzbm LobEgdol
00BbgLEOM3gLYdOL FoMMZOL I3MIMIJHJOS s B1Yo0BsEos LMoL~
06096@ 00900 s6OJodgIG G oom.
doBbol  Jobomfgzo  Asboboergds G900  F0MHOMOEO
sdmzobgdo:
- 3190 MWo MbsdxmM3g Jgd@OMbYmo Lss®Bgzbm Loldg-
3900l sboseoBo s Fgbodsdolo 0bgMETs30wo  Bgdbmemangdol
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3WwsboxozsEos, ™Mmdogdd-, 3MMmEgLl- s LMZ0L-MM0gbEoMgdMEwo
©5360MgJGHgdoL 36:06(3035000;

- 39930390060 Imbs3gdms dsHBgOol I3MHMYIGHJOs s 5390
30963-LgM390Ho  Bgdbmemaool  asdmyggbgdom SQL  Server-ob
055%Y;

- bYHZ30LMM0YBEMYOMEO IMbs3zgdms Qobsfowgdwwo dsbgdol
LEHOYIEHYOIIOL EOLISMMYJBHIOWOE MdOJIH-OIMEOHO IMEIEGIOL

(ORM) o905 o 33w935 693960bonmo  CASE  #gdbmemyogdols
259mygbgdom;

- 36m9dhob  Bggagdolb  bygdzgwby  gbdgeodgbhwo
360yM59mwo LoliGIdol G9owobsgos .NET ws@dpm@mdsby, C#.NET,

Natural ORM Architect s SQL Server 36Mma@odmmwo 3539G9gool
399mygbgdoom.

3.6.2 gamgddmbaemo 56Bg36900L LobBgdol 3mbEgd@wsemeo
8megol 53905 ORM/ERM ¢g9d6memgoom

dmbo3gdms dsHgdoL 93EMTEH0DYOME 0970000 3MHMIEBH9ds
dgbodegdgaros  MmdogdH-tmeyGo ORM  (Object-Role  Modeling)
9w oMgdol Ggdbmemyool bodwswgdom. Natural ORM Architect
(NORMA) 0bb@®m=dgb@o Hocmdmowaqbls Microsoft Visual Studio.NET
Framework-ol  plugin-b [14,15]. ORM-@oosg®Msdol  dqlioddbgers
LoFodmo General 35@ 93006 Object-Role Modeling File template-ols
20m®Bg3s (65b.3.44) [32].

ORM-0530530L 53905 bgds Document Window gsbyxs®sdo,
LoOE LEBgHgs ML SLOAGds© LosFOMH™M g3z9gws 0blEMwAgb@o:
o®bo (Entity), 30380600 (Connector) s 99B©3990 (Constraints). g
Boh3969000 3.45 BobsHby.
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Catagores: Tempiates: it =
General _ Visual Studio installed templates
= Web
Visual C4+4 &) Text Fie #)HTMLPage
Sopt 3] Fie
ST e
B} Joon Fie
4.] Obpect -fioke Modeing (D8 Impor)
SaMatrve Resource Template
] Visual 12 Class
Object Siois Modeling Fle for Neumont ORM Archisect
Lo [ coed |

6sb.3.44. ORM-g350¢rols gsblibs

g Porte
& Estity Type
3 Valow Type
| Ctpecrfead Fact Type
-] Uemary Fact Type
= Beary Fact Type
e Termary Fact Typx

"
[

Fterral Ursgaosen Corstraet
Este=al Urayoerass (omstrped
Egusiey Comatrsert

Enclmeten { oty gt

Trechssecg O oty perd
Eschumee Or {omatrpurt

bt Corstrpee

Frogar=ay {oms gt
659.3.45. ORM-om 3750960 539650
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33593H900b 8gLo@sbo LoFo®mms FACT EDITOR-0b go5d@0wcgds
(65b.3.46).

ORM Tool Windows r ORM Model Browser

ORM Fact Editor

ORM \.’erbalizatlu[I}SElruWSEr
ORM Informal Definition Editor
ORM Sample Population Editor
ORM Notes Editor

ORM Reference Mode Editor
ORM Context Window

3|

@& Copy Image
Generate Report »

:

Extension Manager...

1800

Debug: View Store...

i
£

Debug: View Transactions...

T

Properties Window

65b.3.46. ORM Fact Editor-ols sdm®Bg3s

0530530039mo©  bgds  LadMmmdwmgdm  LygdmL  (33wg30L
®309JGHol)  Immbmgbomgdsms bs¢eobo, 3HgdbozMmo szswgdOL
296L5B3MHOL JoBBbOM, LEOWIBSE BsMYSEXIOBPIYOS BodBHYdO.

3odBHo  3M0L  3539aMM05wHo (36905, GMIgEdog  s0Labgds
®d09JAHoL  1gdsbBHozmMmo  (obss®lMdMmO30)  Fgagboemds o
LEHOWIEHWOS [15, 34]. 080 9BoL 3H5ToBH0Z0LS S WMPOIMOO SEYJIMOL
LoddoMDBOo.

3OO0 Lobom Bogd@ob sefgMs brgds 999gao bgdoo:

»02009330_1% 3690003530 »Mmd0gdEHo_2“ (36 ,06033690mds*)

LSS ME5EA0E0560 309035G0L BsfgMol Bogowoomo. dgbsdanms
3,4 5 BMYP5O N-5QPO0s60 360900353 JO0L 4o8myqbgdss. LimMgo
50 9wgdgbBom Mo Bogd@Hgool bodmowgdom dsbolabramgds ORM-
dmgwo. FACT EDITOR-0b g35bxs65d0 893993L 0obs®bgbo g35d@gdo:

f1: Voter has VoterName
2: Voter has FingerPrint
f3: Voter voted for a Majoritary_Deputy
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f4: Voter has Voter_ID

f5: Voter has Address

f6: Voter has Surname

f7: Majoritary_Deputy has Deputy_Name

18: Voter votes in a Polling District ... o5 5.0.

b99mBmygzobowo gogd@Hgdol Fg@obol 90wy ORM-@00d®5ds
0000q0L 3.47 BobsBbg b5B39690 Lobgl.

Ditrict_Address

(m) 1 » i

65b.3.47. ORM-q0osg®Msdols gMogdgb@o
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9390990 ©O0dM530L 53EHMToB0BYdME Mgg0ddo 3sbgbm
ML IM30YOgdol dmgeol ER (Entities-Relationship Model)
3MbBLEBHMWOMYdLL Extension manager-ol Lsdwowgdom s doowgds ER-
9oL EOsa™Mds, MMIgwoi bobggbgdos 3.48 bobsbby.

Reqgion
Colusnns
PE : regionlD : int
arealres Name : varchar
UL @ areadd @it

Majority_Deputy U : poling_DitrictDustrict_Addressiame : varchar
ok U3 ; poling_DistrictPoling_Districthi : int
regien_Name ; varbinary
P : majority _Deputyld :int | Ed
deputy _Name : varchar &

Voter

Colurrs

PE : volterhr : int
address™ame : varchar
bérth_DateMdy : varchar
U : fingerPrint TD © ink

FX1 : majority_Deputyld : int
partyld: ink

F¥2 : polling_DistrictNr : int
surname : varchar

U2 : Voter _IDCode : char
woterName ; varchar
Fingerlmage :image
VolceAudio :audio

65b.3.48. 53¢™0>¢E0DIPRM Mgx0d80 Jomgdwywo ER-dmgurols
R}M330996¢0 3 bOHOWOn

©O00aM535%g  2o0mbobmeos  bsdo  s@Lo  (Entities) ©@s ®mGo
WMR03MMH0  BIWOEoNMo 35300600,  OMIGEDs  3OHMAMTMWO
gow0Bs30s  baM309w©gds  3bMowgdol (Tables) s EbMowmo-
dmMobo 3539069000 30M39wso (Primary key) s dgmMgmeo (Foreign
key) a5bo©gdgd0l godmygbgdoo.

B39b Bo25¢0m80 58 J0Dbom 59Mmygbgdmeos:
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—  PK: majority_Deputyld,
— PK: regionld,

— PK: voterNr,

—  FK1: majority_Deputyld,
— FK2:pooling DistrictNr,
— Ul:fingerPrintID,

—  U2:voter_IDCode.

Natural ORM  Architect 353930L  Lodumowagdom, 51939
833M05BH0BgoME  Mgg0ddo, 3obgbo  Imbszgdoms  sefgmol  gbol
3900590l DDL-3m@ob g9696ms30sb.

Visual Studio.NET 3s539@30b Solution Explorer-ol Lsdw9sergdoom
d9bodegdgamos  SQL  Server dmbsggdoms  dsbolbomgol H3z96  doge
23969M06M9dwo 3moob bobgs.

dmbsgdms 35Bol g DDL-g3s0w0ol 136eadgb@o 999gabsotao
390094 mEgods:

CREATE SCHEMA ORMModell

GO

CREATE TABLE ORMModell.Voter

( voterNr INTEGER NOT NULL,

fingerPrintID INTEGER IDENTITY (1, 1) NOT NULL,

Voter_IDCode NATIONAL CHARACTER(4000) NOT NULL,
voterName NATIONAL CHARACTER VARYING(MAX) NOT NULL,
surname NATIONAL CHARACTER VARYING(MAX) NOT NULL,
addressName NATIONAL CHARACTER VARYING(MAX) NOT NULL,
partyld INTEGER IDENTITY (1, 1) NOT NULL,

birth_DateMdy NATIONAL CHARACTER VARYING(MAX) NOT NULL,
majority_Deputyld INTEGER NOT NULL,

polling DistrictNr INTEGER NOT NULL,

CONSTRAINT Voter_PK PRIMARY KEY(voterNr),

CONSTRAINT Voter_UC1 UNIQUE(fingerPrintID),

CONSTRAINT Voter_UC2 UNIQUE(Voter_IDCode)
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)
GO

CREATE TABLE ORMModell.Majority_Deputy
(' majority_Deputyld INTEGER IDENTITY (1, 1) NOT NULL,
deputy_Name NATIONAL CHARACTER VARYING(MAX) NOT NULL,
CONSTRAINT Majority_Deputy_PK PRIMARY KEY(majority_Deputyld)
)
GO
CREATE TABLE ORMModell.Region
( regionID INTEGER IDENTITY (1, 1) NOT NULL,
region_Name BINARY VARYING(MAX) NOT NULL,
areald INTEGER IDENTITY (1, 1),
polling_DistrictDistrict_AddressName NATIONAL CHARACTER
VARYING(MAX),
polling DistrictPolling DistrictNr INTEGER,
areaArea_Name NATIONAL CHARACTER VARYING(MAX),
CONSTRAINT Region_PK PRIMARY KEY(regionID),
CONSTRAINT Region_Area_MandatoryGroup CHECK(areald IS NOT
NULL AND areaArea_Name IS NOT NULL OR
polling DistrictDistrict_AddressName IS NULL AND
polling_DistrictPolling DistrictNr IS NULL AND areald IS NULL AND
areaArea_Name IS NULL), CONSTRAINT
Region_Polling District_MandatoryGroup CHECK
(polling_DistrictDistrict_AddressName IS NOT NULL AND
polling DistrictPolling DistrictNr IS NOT NULL OR
polling DistrictDistrict_AddressName IS NULL AND
polling_DistrictPolling DistrictNr IS NULL)
)
GO
CREATE VIEW ORMModell.Region_UCI1 (areald)
WITH SCHEMABINDING
AS
SELECT areald
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FROM ORMModell.Region

WHERE areald IS NOT NULL

GO

CREATE UNIQUE CLUSTERED INDEX Region_UC1Index ON
ORMModell.Region_UCI(areald)

GO

CREATE VIEW ORMModell.Region_UC2

(polling DistrictDistrict_AddressName)

WITH SCHEMABINDING

AS

SELECT polling DistrictDistrict_AddressName

FROM ORMModell.Region

WHERE polling_DistrictDistrict_AddressName IS NOT NULL
GO

CREATE UNIQUE CLUSTERED INDEX Region_UC2Index ON
ORMModell.Region_UC2 (polling_DistrictDistrict_AddressName)
GO CREATE VIEW ORMModell.Region_UC3
(polling_DistrictPolling DistrictNr)

WITH SCHEMABINDING

AS

SELECT polling_DistrictPolling DistrictNr

FROM ORMModell.Region

WHERE polling_DistrictPolling_DistrictNr IS NOT NULL

GO

CREATE UNIQUE CLUSTERED INDEX Region_UC3Index ON
ORMModell.Region_UC3 (polling_DistrictPolling DistrictNr)
GO

ALTER TABLE ORMModell.Voter ADD CONSTRAINT Voter_FK1
FOREIGN KEY (majority_Deputyld) REFERENCES
ORMModell.Majority Deputy(majority_Deputyld) ON
DELETE NO ACTION ON UPDATE NO ACTION

GO

ALTER TABLE ORMModell.Voter ADD CONSTRAINT Voter_FK2
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FOREIGN KEY (polling DistrictNr) REFERENCES
ORMModell.Region(polling DistrictPolling DistrictNr)ON
DELETE NO ACTION ON UPDATE NO ACTION

GO

3.6.3. 3mbs399m5 35Bob 53980l 3GMyMEo
95¢0bo3o0l 53BMISEHODIOVO 3BMEIIOS

Natural ORM Architect 36MMyM59Mmo 3539¢0L ©sbdsmgdom
533053 0BgoME MHgg0ddo dmgobobgo DDL 3mol  g9bg6Hotgds,
505 533930 LI3OMIJE IO LolBIIoL MW siEowMo bdgds.

Solution Explorer-do 6563969305 3m@0, ®m8gwois ©sdgbgdots
SQL Server-obomgobL (bsb.3.49).

o ol@momgdmwos  ConsoleApplication2  36Mmgg@ob
LEAHOMIGHIOS, GOl voting.orm Gsowo Msdgbody 3md3mbBy6EHOLYE
(.cs, .xml s .sql gs0gd0) goaqds [34].

= | @ [F]
: Solution "Consalefpplication2’ (1 project)
4 5 consoleapplication2
4 Properties
| References
) Program.cs
a5 woting,omm
%] woting. _ORMCustomToolRepart.cs
) wvating, DCIL ol
] wating, DDIL ol
%] woting. SQLServer . sql

659.3.49. VisualStudio.NET 5690030
36mgd@Bo ConsoleApplication2

360M530L BgduGo, HMIgeos 93¢™IsEH0DYdIME M9y0ddo 0dbs
Borgdgwo @s 5efjg®b B3gbo 33eggol mdoglhol by gwaddOmbywoe
Los®Bg36m LoliEgdol Imbsggdoms Imgerol obss®ll, 9g0gao babolss:
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9e_bss6GBggbe LobiBgdol sdsbslsosmgdgmo Boddgdo

3b6.33

Voter is an entity type.
Reference Scheme: Voter has Voter M.
Referemce Mode: 2r.
Fact Types:
Voter has Voter Mr.
Voter has Voter:lame.
Voter has Sumame.
Voter has Address.
Voter has FingerPrint.
Voter voted for a Party.
Voter voted for a Majority _Deputy.
VoterlJame.
Voter has Surname.
Each Votar haz exactly one Sunams.
It is pozsible that more than one Vioter has the same
Sunamse.
Address ix an entity type.
Reference Scheme: Address has Address_mname.
Referemce Mode: name.

Fact Types:
Address has Address name.
Voter has Address.
Voter has Address.
Each Voter has exactly one Address,
It is posxible that more than one Voter has the zame
Address.
Surname is a value type.
Portable dats type: Text: Variahle Lenzth.

Fact Types:
Voter has Sumame.
FingerPrint ix an entity type.
Reference Scheme: FmgerPrint has FmgarPrint [T
Reference Mode: .ID.

Fact Types:
FingerPrint hzs FingerPrint D
Voter has FingerPrint.
Voter has FingerPrint.
Each Voter has exactly one FingerPrint.
For each FingerPrint, at most one Voter has that
FmgerPrint.
Voter voted for a Party.
Each Voter voted for 2 exactly one Party.
It is pozsible that more than one Vatar voted for 2 the
same Party.
Party is an entity type.
Reference Scheme: Party has Party Id
Reference Mode: Id.

Fact Types:
Party has Party [d

“Voter has Voter_ID.
Voter has Birth Date.
Voter votes in @ Polling_District.
WoterMame is a value type.
Portable data type: Text Varizhle Langth.

Fact Types:
Woter has ViterlJame.
“Woter has Voterame.
Each Voter has exactly one Voterame.
It ix possible that more than one Voter has the same
Reference Scheme: Mzjority_Deputy has
Majority_Deputy_id.
Reference Mode: id.

Fact Types:
Majarity_Deputy haz Majoriny Deputy_id
Voter voted for 2 Majority_Deputy.
Mgjority_Deputy has Deputy_MName.
“Woter voted for 2 Majority_Deputy.
Each Voter voted for 2 exactly one hzjority_Depuaty.
It iz possible that more than one Votar voted for a the
same hMzjority_Deputy.
Diepuoty_Mame is a value type.
Portable data type: Text: Varizhle Lensth.

Fact Types:
Majarity_Deputy haz Deputy WName.

Wazjority_Deputy has Deputy Mame,
Each Mzjority_Deputy hzs exactly one Deputy_Name.
It iz possible that more than one Mzjority_Deputy has
the same Deputy_MName.

“Woter_ID) is an enfity type.
BEeference Scheme: Voter ID has Voter D code.
Eeference Mode: .code.

Fact Types:
Voter_ID has Voter_ 1D code.
Voter has Voter_ID.
Voter has Voter ID.
Each Voter has exactly one Voter ID.
For each Voter_ID, at most one Voter has that
WVoter_ID.
Eirth Drate is an entity type.
BReference Scheme: Birth Diate has: Birth Date mdy.
Reference Mode: mdy.

Fact Types:
Birth_Date has Birth_Date_mdy.
Voter has Birth Date.
Voter has Birth Diate.
Each Voter has exactly one Eirth_Drate.
It iz possible that more than one Voter has the same
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Voter voted for a Party.
Party haz Party_Mame.
Party has Party_Hame.
Each Party has exactly ome Party_[Name.
It is possible that more than one Parfy has the same
Party Mame.
Majority_Deputy is an entity type
Fegion has Fegion Mame.
Each Area is an instance of Region.
Fegton_Mame i & value type.
Fortable data type: Faw Datz: Variable Length.

Fact Types:
Fegion has Region Mame
Fegton haz Region IMame.
Each Ferion has exactly one Region Mame.
It is poszible that more than one Fagion hes the same
Region_Mame.
Area in an entity type
EReference Scheme: Ares has Area Td.
Reference Mode: Id.

Fact Types:
Area hag Area_Id.

Area has Area_MName
Each Polling_Dristrict is an instance of Area.
Each Area is an instance of Reglon.

Area Mame is a value type.
Portable data type: Text: Varizhle Leazth.

Fact Types:
Area has Area_MName
Area has Area Mame.
Each Area has exactly one Area Mame,
It is possible that more than one Area has the same
Area Mame.
Polling_District is an entity type.
Reference Scheme: Polling_District has
Polling_District Mr.
Reference Mode: 1.

Birth_Date.

Eegion is an entity type.
Reference Scheme: Fegion has Fegion ID.
Reference Mode: 1D,

Fact Types:

Fegion has Fegion ID.

Fact Types:

Polling_District has District_Address.

Each Polling_District iz an instance of Area.

Polling_District has Polling_Diistrict N1

Vater votes im 3 Polling,_District.
District_Address is an entity type.

Reference Scheme: District_Address has

Digtrict_Address_name.

Reference Mode: name.

Fact Types:
Dristrict_Address has District Address name.
Polling_District has Diswrict_Address.
Polling_District has District_Address,
Each Polling_District has exactly one
District_Address.
For each District_Address, at most one Polling District
has that District_Address,
Voter votes in a Polling_District.
Each Voter votzs in 2 exactly one Polling_District.
It is possible that more than one Voter votes in a the
same Polling,_District.
C Area hzz Areg Wame; Majority_Deputy
ontext: has Deputy Name.

In thiz comtext, each Area Mame Deputy_Name
combination is unigue.
Model Error: Constraint
ExternallniguenessConstraint]' in model "OFMMModell'
requires a join path.

Each Area iz an instance of Region.

Each Polling_District is am instance of Area.

3.6.4. LoLEBgdols 3BGMAMSIMO HYSOBSFOS
Visual Studio.NET Framework 95690080

350 Bsbsboy

Bsbg9b9005 06@gMbgE dGmHg®To dmdMdsgzg

LobEgdob 0bGHIMRIoLO - 5FMIMBY39EDs MYGROLEME0S. JMIBOIMWO
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©5 B9duGHMo 0bxm®Isgool gls@sbo 2s9mygbgdmwos dqbsdsdolo
QOSMYLIO0 3MIM(3900)MYO0.

abiognady
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1760

|7 60

'I"- .rlmmr'm Dchn | Eat
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Uhgariua Ve Ll

W Deskics
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o Darurmenty
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&= Fictures

B vden
wl Homegroup

& Compaen

65b.3.50. 0bEgHRBgoLOL HRIBEHO BmEHM 0bgm™dsgools

doghomgdoom

Write XML ©o@s300m 356sbargdogmo gb®owo Bsofjgigds XML-

3390 do (9mbosggos d5sdo). Read XML ooszo «bOHmbggerymgl o0
05Bol bgwobwo §530mbgsl. 3.51 bobabby 65B3969005 XML gsools

@obGobyo.
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Htﬁﬁtfmh'cbm:ﬂlllchbnngmMBdaTnuBTHt

S el e e

lectorsaml 20 WESETT LT Default.aspu.cs
<haml version="1.8" standalone="yes"?>
—l1<NewDataSet>
= <«<Lectors»
<ID>1</ID>

<Firstame>gomfyo</FirstNames
<LastName >badboFsdgd/LastName>
<Salary»2208</5alary>
<BirthDate>1971-84-23T00: 06 : 00+084:88< /BirthDates
<ImagePath»~/PictureURL/Roman.bmp</ImageFath»
<DocPath»~/DocURL/CV-Roman,docx< /DocPaths
</Lectorsy
-IE cLectors>»
<ID>31</ID>
<FirstName>Bolbogmsdnc/FirstName>
<LastName 3pomfand /Lasthame »
<Salary»1008</Salary>
<BirthDate>1985-05-12T00 ;00 : 00+04 00« /BirthDate»
<ImagePath>~/PictureURL/GiloBas.bep</ImagePath>
<DocPaths»~/DacURL/CV-BasilazeGio, docxke/DacPaths
| </Lectors>
=| {Lectors»
<ID>41</I0>
<FirstName>psdoboBanmo</FirsthName >
<LastMame xmidsc/LastName >
<Salary»508</S5alary»
<BirthDate>1997-10-22T00:00: 00484 :08</BirthDates
<ImagePath>~/PictureURL/Lasha.bmp</ImagePath>
<DocPath»~/DocURL/CV-GabinLasha.docx</DocPath»
</Lectors>
| «/NewDataSets|

x0q|00] 3 RIojd] Raleg ‘-b

65b.3.51. XML g350¢mols 800030l big@ad@mds
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3.6.5. 3mdbIstgdgenos 0bEgMagoligdol
50353905

©3360HMYIBHIOIO O 939dMWos  JEgGHOMmbmo  bos®hg3bm
LobGgdol TboMrEsdF M0 3OHMPMTMO M HBOHMBIgWYMRBs, GMIOL

BofgMsi 0mbgds Los®Bggbm mdbgdbg sMLYdM  HgAOLEMIEHMM-
0500306 256393360 3083099396 9dbY.

99dBHOmbmwo  HguoLERGMsE00l  Gm®ds  dgddboos  sbowo
3996mma09d0L 458mygbgdom, MHmamMgdoiss Windows Presentation
Foundation (WPF) @5 Metro Style App, GmIgos ©©golsmgzol
0b6m35300L FoMdmopqbl s 48moygbgds Microsoft Windows 8-do [35].

B396 0939350gm, GMI 3OHMPMsTS  ym@owoym  gEsMgdom
oM GH030 5 5305 LEToMMH30, MM bgdOLdoM LosMbgzbm MBbOL
M930LEGHMSGHMOL 2550300 dMEs Fobmob Tdomds s dmIbEsHoym
©OMOL  JodLloToErMo  godmygbgds. Y3y  FoM39¢obobgdIMEOs
9dbBogdgems 0b@gHBgolgdol ©sdM3sggds LadoMmzgerml bmdgbo,
5BgMBo0X9BIWwO0, MO s sBHLIBO JMHM3BdOL FoMdmIsagbgmsmzols
[1,35].

30b0dbmo  3OHMYMmTMo  MHOMB3gEygmgol  2s0mygbgds
3395993L 2oMbEH00L LEMMEs© Ao0M3MOEbm®m olbgmo GHMIobgdo s
doligob  godmdobstyg dgddbowo MbgHbwyamdgdo, OHmamMog oMol
Los™PBg36m Logdol gogodgds, 93300 Lwegdo Lss®Bgzbm Logddo,
2390mMB36gd0  Loos®Bg3bm Logddo s oMBg36gdol  dodEobstgmdols
36m3gLd0 -, 35OMBIEGOO “ (M55 FITMObIGHYdS OO 5IMIMRI3EOL 56
50mIMBg3gms  XaBolb  Bogm  ®39gbody  Los@hg3zbm  Mds6by
15399960 bdol sRoJlLoMmYdsd0).

36OHMyM53s 96O 0dg3s MBEGdsl, MM gHmMTs 505305635 gMmNDBY
39 Loos®Bg3bm BB 9o0sMml MgaoLEBMeEos s Jobigl bds. 0d

9900bgg35d0 099 5dMIGRY3gML 339 39300 5J3L MYAOLEHMOE0S s
d9L50590bs dobo 3MBLEOEGHMFOWOO YYREGds - ol bds LolMzge
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39603 339 SOLOWGOME0Y, bgerdgmdgo BadoldogH bss®hgzbm
1056%g dobgws s0dmbPgbowo 0gbgds  3MmaMmsdol dogh s g3bmdYdS
Lo9dbm Los®B3bm 3mBolool MYaOLEAMEE §gz™l 0dol Tgbsgd mvy Mo
©OML s OMIgE MdbDBY 49056 339 MJAOLEHMsE0s 585 vy 0l
50mIMBg39ds.

300oboolb {9360 35S 5033900mb bgedgmego bdol
003990b  godBHo o 53bMBdML  LoBoMMoEEITES3  MmOYBMIdL
B9050b03b)e00, glsds80Lo MJs0MgdoLIMZ0L.

36O MyM539wo MOOHMB3geymBolsm3zol 3s8mz094gbgm wsbarglio
39d6035 ©@o  MbsdgMmmzg  Bgdbmemangdo:  momol  s6sdgFol
1396960, 9wgdBHO™bIwo bgwdmfighol 3sbgwo, bdol BsdfgMo ©s
9900093 dolbo s3mI3bmdo LoLBHYIIPO O BMEHMIZIMOE0, S3MY39
0009 GO0 bLMsMYBOL TgEoMgdol bLoldgdgdo.

50 439woxzmol botxbg, 0y dmbs3gdgdo o6 0gbgds asEsMdwEwo
0mbo3gdms BoBsdo md3gb o6 dmyqEqdsm sMBg369dd0 dmbsfoergmdol
MB3Egds.  3OMAMTS  0mZo¢olHobgdl  goms  30Mso  bmdmom
50mdMbhgzeol 0953080306900, olgmo 59539000
00963053035¢™Mqd0L dgdm@Esbols s 900 Mgo0DIEosL, MHMYMEOOES
50mIMBg3wol Mmomol 5650930, 59mIMBg3ol bds, 58mIGBRI3wOL
bgdmfghs s s0mIMHB 3ol domdgEH Mo LwyMHomo.

bs  ©IGIWIM©  3ob3zobommm  3OHma®sdol  3Tomdol
doMomoo 300bxodo:

396 N®H  Los®Bgzbm  3mdobosl  gdbgds  Fobobifo
gmOIoMgomeo dmbszgdms dsbo, vy GMIgE Los®Bg3bm  wd6BY
MHm3gwo  3mdobool §93m0 sMHoL B0dod®madmeEo s M5 Bwbsos
0m35¢gmd900 593L bszolmo.

LooMbg3bm  mdbol  9oblboLsl  sdmIMBg3ems  Jowgdol
504905009, ®MEaLsg MJAoLEAMEHMMO ASBLBOL FOHMAMTL, 3030w
60330 ©3000m6 45030l 00I6GH0R03530L s Mmame3 3o dobo
3096 GHWIOHMds Y06 Id, MMM E MgROLEMSGMGMO, 500l 899qy
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dmbgds dmmbmgbs Access Code(AC)-ob, Hmdgerog 0d6gds Mbogsw®o
5 Hobsbffot omdmeo 3mbzgmEom 946905 dowgdwo Lowdbm
330Lo0L 93X EMTMYUL.

B> 890039L 506086v90 3mb39HEOL goblibol mddo, Mmdgw by
300LooL 93X MI>OJusb  gEMo©  BYWdMd[gHgdo  0gdbgdosb
053X 0MT>M0L BMoER0wg s byvydbm 3mdolool §g3tgdo. sbodbmwo
AC 3m©ol 99@oboll 8909y 80939350 MB3@gds ©s0fymb sdmacmBg-
3005 J0gds QS MYAOLEHME09. Y3903 gU 5A0GMHYOL s 5345MgdL
L5300 MJOOL boHolbL s d9@ odoxJMJOMBSL bLAGBL gegGHMbM
LosBg36m LobBgdsb.

50mdMBg3ol  dsbBy  dobgerolsl  bgds  doLomgol
00mIgBHOHMYo  byGomol  goowgds  390-3009Mol  99dzgdom,
M930LEGHMSGMOL G901de0s 9O 56 H58gbodg LLYMIMOL Y5OMIds S
50Bg3560L go39m9ds. 390-350960 005MHMYOS 3MIMYMT06 s 5390090l
©OMdom  BsbsfgMadl  3mI30vBHgMdo, Losz 0bsbgds  dImdosdols
LmEBomo 130039 b03owMEmo sLEbYWdom, dgMbgmewo rEsmol
©odws bgds do@ oo s Imbszgdms  85Bsdo  Bsfigks, bmerm
©BsMhgbo  LEOmMYd0  53EHMI>GHWIMS©  00¢gds  FYsMO  ©OLI0WI6.
3909608 LEBoMMOZoE  3OMYMTMo  MHBOHMB3gXYMBs  0Ygbgdl
303303H9Mdo  SOLYPME  ©M039ML, OHMIJELSE  3MUIEMdL S
933 05G Mo 59gbgodl. (Bob.3.52).

bdob RolsfigMo s J03MMmxzmbbg 3mdol gsblabmMogwgd-
WO 339m3094gbgo Y39wsalmzol oMo 3bmdowo ©s dsdmELowo
000E0MMY35, MMaMMoEss Naudio. dobo dgdzgmdoom bgds {izmds
9036mumbbBg s dogds g439gws sOLYdMEo J03MMBMbOL, GMIgwos
9096 m9dos 30330GHOBY (bob.3.53) [35].

6930LG®GMMB> by s0MBoML B03OMBMbO s BsoffgHml B,
Omdgwoi  9bg3g  ©OMIdom  BHgMsl  939mgdL 330G MOl
dgblogmgdsdo. Bsfgmol 8909y  dgbosdegdgaros  Bsfig®owo  bdol
dmbdgbs s Jobo gMsxz03ws@ bobgs (bob.3.54).
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65b.3.52. dmgocnsgol byyMsmo ms30l039 b0 oo @sbabgergdom

Boyeaqpebo »
Microphone Channel i Q hﬁl"ﬂu‘#‘
Micraphone (High Definition Aud |2
Digital Audio (S/PDIF) (High De |2 t.—- L

@ @obéinengdo
®) 68960
o obgntoe
00:02

65b.3.53. 3m3300BHgAHNsb 309H0gdYEo do3HmBMbYBdOL bylbs

CUeE B AL e a i pp et e o s Y sic e Mee s 00T Bel S0 DR L A2 AP Ut sl T4 B0 wmE

659.3.54. bdob gM803@o 3s0mlisbryergds
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36MyMs0mo MbBOHb3gwymegs 9g03o3L s3Mgm3g dmga oy
39¢0EOE0JOL, MMIgEoE oM Jobgdh MmIAOLEMGHMML Moodg Lbobol
39300030L 533900l YgEgdsL 53mIMHBY3gEms MHJAOLEHMIEOOL EOMU.
3960m@, Labgeol, §356MHOL, Jodol Lobgaols, JoLsTsOHPOL s BSJEOWOHO
JoLsdommol  GgBobs o OgaoLbGHGMsgos  dmbgds  Fobsbfom
396LsBE3OMMo GmbGHom-Sylfaen. Mog 9ggbgds 306o bmdgMl, oyo
3OO 046905 11 Bodbs Gogbzomo dmbsggdo.

5060860 8930MIgd0L ©s83980L ML Jo300900 900
Lobols 259583OHMHOEOIE? OSWMYWIO Bobxs®sl (Bob.3.55).

et iy, Syl s

Wy e i S i of

65b.3.55. gs0s@8MHmbogdgmo Bobxsms

3GMM505  250mMoibogl  sdmIMBg3ol  Tgliobgd  sGMILEGWEO
0bgm®ds300L J90mbgnze80 dsBsdo BsbsfaMol 45300gdsL, Mog ™oz30L
dbemog bowb mderols 0Mbg3690%Y MIR0LEGHMOMGIMO
50mdMBg3gmms  Moabzol  bgwmgbm®  BOELL.  3GMAMmTMwo
ObONBIIwYngBs  0035@obfjobgdL  9y®gz)  9waHOMbYwo
bgadmfigHol  8g@Eebo-8gbsbgol  dmwyel  (65b.3.56) s momob
9650930l 8gBobo-8965H35009bE050E0MYdL.
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65%.3.56. genggdBH®Hmbrmmo bgwdmfigols  Jg@sbs

30Mm9JBHol  Fodaergddo 99849 dsgqdeos  dmIbIsMmYdgm
0bbEOMJgogdos  [31].  Tspowomo, 3.57  bBobsbo  ag0h39690L
M930LEGH5300L BMMToL Fg3LYdWY, LdMEIMM™ FoMH0BEU.

65b.3.57. 6930LEH®MsE00lL BmMAd
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3.6.6. 33196035305: WCF - ¢9dbmermyos

00BbgLEOM3gLdOL Fglrmagdobsl ghom—ghmo 36033bgwmgsbo
ab39dBHos  MOMOIOHMMds  (3nTN6035305)  93E0353090L  FmGOL,
30363 gdbs s LgM3gMgdl FmEL, saMgmag 0ds—3MMmEgbgdls
3mbE—bsmMgdl Fmeob.

33035300L Fooc0mol Lobom 49Bobogds 3Mmgd@ol s39ds
LooMbg3bm LobiEgdobosmgol, Gmdgedos dmmbmgbowo 0bgm®dsgos
(B550mo, 58mIMBI3oL 96 ©g3MEIGOL  Fgbobgd) gos0(39Ts
3005 gdL (Los®B3bm LobEdol 0gMsMJoMEo MYMEd0) FnGOL.

00003500 §990g09%0, HMIWwgdo3 3mdMbozszoobmgol qsdmoyg-
Bgds, o0l Send s Receive Jdggdqd0 (s Is30 350030900: SendReply
5 ReceiveReply). g §09090900 359m0yg4qb9dL Windows Communication
Foundation (WCF) @gdbmemaosl 89¢gmdobgdoms aoeslbogds@ s
dmbo@m®mobyobmgob.

9353mm  3sm@GH030  WPF-s3ewo3s305 (Windows Presentation
Foundation), ®mdgwog 990m0ygbgdl  3m3xbozogost  Lbgssbbgs
330353050 30BbJL3OM (3919l FmEOU.

> WPF 36mgd@ol dgddbs.

1. sboewo 36MmgdEol 99Jdbs WPE s3¢r03s300l Laboo ofjygds
36mgdGol  Labgerol ElectionSys (o Solution-ol osbobgergdols
VisProject 99Mbggzom (bsb.3.58).

2. Solution Explorer-do ElectionSys 36Mmgd@&bg ool dstrxgqbos
©OoWs30m 5300Bomm Add Reference s .NET 3b®owosb s3535¢mm
39000920 393d06M9d0:

e System.Activities
e System.Configuration
e System.ServiceModel

e System.ServiceModel.Activities
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e w— Y,
mstalled Templat
: = pr— - " Type Vsl C2
- it ‘Windows Fores Apphcstion  Visual (2
# Visusl C2 il 5 Windows Presestebon Foundsion chert
Windews | apphcation
Wb }." WPF Apphcaton Vel (5
Office -
Cloud E Console Application izl C=
Reporting
SharePont i ASPNET Web Apphication Vel =
sk
::h‘u. ght
Test B Class Librasy ewaal (5
NCF =
Oniine Templates % ASPNET MVC 2 Web Applica. Vsl (7
Harme ElectionSys
Locator: D WPFIMMDE, o W:—
Salution name: WePresect o+ Creste grectory for salution
A 12 soyece control

659.3.58. WPF 53@0035300b 89Jdbs

3. Solution Explorer-do g9bg®oMgds 306@mMlol  gsowo
Lobgeroom Windowl.xaml, Gmdgwbsg 33o¢om Election.xaml - oo.

App.xaml 53500 g56L5BEOZMI3L 30bMMLOL startup-b. gbos sbews
Windowsl gsogo, Gmdgwoi Mbos 893335¢mo sbggg: StartupUri="

Flection.xaml".

> 9bseo config-gsogol s Class-gdol 89Jdbs

500096039 53035300l 3mb80MMH0MmgdoL Jobbom (Los®bg3zbm
BOWOoswgool  Mom@gbmdol  Tglodsdols) dgoddbgds  App.config
3350900l ©BEGd0, MHMIWJddoE Immeglgdwe 0d6gds dglodsdolo
BO05wol BoHogmMo dmbs3gdgdo. ElectionSys—-3Mmgd@ol Solution
Explorer-sb 306Pg3c Add New Item ». ©@0smam6 gsbxsMsdo
General xamgdo g30MBg3on Application Configuration File. gsogool
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Lobgro 93¢MIs@Mo@ oMol App.config(). 3mbgogmGoiool gsowdo
39303960 LoFomm dmbs3qdqdl 1-gwo obEobyol dbgsgbsc.

<l— eob@obyo_1 -
<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<appSettings>
<add key="Branch Name" value="Regioni GURIA"/>
<add key="ID" value="{43E6DADD-4751-4056-8BB7-
7459B5C361AB}"/>
<add key="Address" value="8000"/>
<add key="Request Address" value="8730"/>
</appSettings>

</configuration>

AppSettings Lgggosb 53l 9608369wMdgd0 FowrosEol Labgaro,
ID (mb03semto 000gb6@053035¢™6M0) s Jobsdstrmo (3m®mEol bmdgdo,
MHMILsg 93¢0035305 049bgdls). ImmbMzbol Jobsdsmmo AoBLEBOZMLgL
3mOG0L  bmdgdl, Losomss 0gbgds  dmmbmgbgdo  gogbagboro.
d9L5dgdgaos Bbgs 3mMmEJdoL g98myqbgdss, vy gl 9930 gdgEo
0gb90ds.

99909 LoFoMms 9g0gddbol 3eolo, GMIgwog AsbLsbO3MmgL
99BHYmd0obgdgdl 5303530908 BmE0L. Solution Explorer-osb Add ->
Class o Bogfgdmm 3¢slol babgero Election.cs. 53 5080 ©og3505¢ Mo
LobgbogMggdo (namespaces):

using System.Runtime.Serialization;

using System.ServiceModel;

Election.cs g3o0¢080 9563LsBw3MMm Lbsdo Jersbo:
e Branch: gobbsHmgMogl dmbsizgdgol  Los®Bgzbm  LolEgdol
BoE05¢ol 8 dsMmMdOL Tgbobgd;
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¢ ElectionRequest: 3obbob03Mo3L 30050l dmmbmgbsl;
¢ ElectionResponse:  goblobg®msgl  3sbobl  dmmbmzbol
d9Lodedol Booseobm3zoL. 3.4 oliEobydo dmgdweos dglodsdolbo

3MQ0:

//--- wobGHobgo 3.4 --- Election.cs ------
using System;
using System.Runtime.Serialization;
using System.ServiceModel;
namespace ElectionSys
/ /
/1 30050l 3mbs3gdms LEGMYIEBHMOOL #oblsBLIMS
/ /
public class Branch
{ public String BranchName { get; set; }
public String Address { get; set; }
public Guid BranchID { 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;

1

public Branch(String name, String address, String id)

{

BranchName = name;
Address = address;
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BranchID = new Guid(id);

}
#endregion Constructors
}
/ /
/1 3mbmgbol 9@ymdobgdol 3sbLabwgms, ElectionRequest
/ /

[MessageContract(IsWrapped = false)]
public class ElectionRequest
{
private String _Region;
private String _ArealName;
private String _MajorDeputy;
private Guid _RequestID;
private Branch _Requester;
private Guid _InstancelD;
#region Constructors
public ElectionRequest() { }
public ElectionRequest(String arealname, String majordeputy,
String region, Branch requester)
{
_ArealName = arealname;
_MajorDeputy = majordeputy;
_Region = region;
_Requester = requester;
_RequestID = Guid.NewGuid();
}
public ElectionRequest(String arealname, String majordeputy,
String region, Branch requester, Guid id)
{ _ArealName = arealname;
_MajorDeputy = majordeputy;

_Region = region;
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_Requester = requester;
_RequestID =1id;
}
#endregion Constructors
#region Public Properties
[MessageBodyMember]
public String Title
{ get{ return _ArealName }
set { _ArealName = value; }
}
[MessageBodyMember]
public String ISBN
{ get{return Region; }
set { _Region = value; }
}
[MessageBodyMember]
public String Author
{ get { return _MajorDeputy; }
set { _MajorDeputy = value; }
}
[MessageBodyMember]
public Guid RequestID
{ get { return _RequestID; }
set { _RequestID = value; }
}
[MessageBodyMember]
public Branch Requester
{ get{return Requester; }
set { _Requester = value; }

}
[MessageBodyMember]
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public Guid InstancelD
{ get { return _InstancelD; }
set { _InstancelD = value; }

}

#endregion Public Properties

}
/ /
/] 3mmbmgzgbols 9g@ymdobgdol goblsbma®s:ElectionResponse
/ /

[MessageContract(IsWrapped = false)]
public class ElectionResponse
{
private bool _Reserved;
private Branch _Provider;
private Guid _RequestID;
#region Constructors
public ElectionResponse() { }
public ElectionResponse(ElectionRequest 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; }
set { _Provider = value; }

}
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[MessageBodyMember]

public Guid RequestID
{ get{return RequestID; }
set { _RequestID = value; }

}

#endregion Public Properties

}
/ /
/1 bgegzobol 3mb@EHMgd@Eob 4sbla®wg®s, IElectionSys
/] ©@3geoE Mo 9900mEobysb dgwygds: RequestElinfo() o
// RespondToRequest()
/ /
[ServiceContract]
public interface IElectionSys

{

[OperationContract(IsOneWay = true)]
void RequestElinfo(ElectionRequest request);

[OperationContract(IsOneWay = true)]
void RespondToRequest(ElectionResponse response);
}
} 5 Soluti Solution Explorer - 3 X
9Q0, olution [ <
Exploref—f%%[ﬁ?)szbb abgomo Lobg hal e
(69b.3,59).

A Solution VisProject’ (1 project)
4 |7 BlectionSys
dl Properties
sal References
Ly App.config
4 = Appxaml
%] Appxaml.cs
4] CreateRequest.cs
#] CreateResponse.cs
#)] Election.cs
4 = Electionommi
*] Electionaml.cs

65%.3.59

B TeamE.. ER Class Vi
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» Window Form —ob 356bsboghs
3o3blbo  Election.xaml gsowo s s3060Bomo XAML tab.
B5396533wMm 3m0 399930 3.5 oliGobyol Ggdu@oom:

<!-- mob@obao 3.5 --—Election.xaml — —=
<Window x:Class="ElectionSys.MainWindow"
wmlns="http://schemas.microsoft.com/winfx/2006/xaml
/presentation™
xmlns:x="http://schemas.microsoft.com/winfx/28086/xaml"
Title="gom-LooMRggher Lobdode" Height="480" Width="658"
Loaded="Window_Loaded"” Unloaded="Window Unloaded">
{Grid»

{Label Height="4@" HorizontalAlignment="Left"
Margin="12,8,0,8" Name="1lblBranch"™ FontSize="22"
VertiralAlienment="Ton" Width="27a"
Font5tretch="Expanded">cumjo: mbofpjmod/Label>

¢ListView x:Name="requestlList" Margin="12,42,12,5"
Height="150" VerticalAlignment="Top"
ItemsSource="{Binding}"
SelectionChanged="requestlist_SelectionChanged”>

<ListView.Views

<aridviews
<GridviewColumn Header="Request List" Width="618"»

<GridvViewColumn.CellTemplates
<DataTemplate>
¢5tackPanel Orientation="Horizontal":
<TextBlock Text="{Binding
Reguester.BranchName}™ Width="188"/>
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<TextBlock Text="{Binding MajorDeputy}"
Width="95"/>
<TextBlock Text="{Binding ArealName}"
Width="188"/>
<TextBlock Text="{Binding Region}"
Width="98"/>
<Button Content="Reserve" Tag="{Binding
InstanceID}" Click="Reserve" Width="65"/>
<Button Content="Cancel" Tag="{Binding
InstanceID}" Click="Cancel" Width="6@8"/>
</5tackPanel>
</DataTemplate>
</aridviewColumn.CellTemplate:
<faridviewColumn>
<fGridVien>
</ListView.View>
</ListView>
<Label Height="3@" Margin="15,0,0,218" Name="label5"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="148"
HorizontalContentAlignment="Right">8sgmfoBafo wgdgdado:</Labels>
¢Label Height="38" Margin="34,9,479,188" MName="label2"
VerticalAlignment="Bottom"
HorizontalContentAlignment= "Right" *basfhggbm moendo:</Label>
<Label Height="38" Margin="45,25,8,158" Mams="label3"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="68"
HorizontalContentAlignment="Right"»®J30mbo: </Label>
{TextBox Height="25" Margin="169,8,0,218"
Name="txtMajorDeputy”
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="280" />
¢TextBox Height="25" Margin="8,0,161,188"
Name="txtArealName"
VerticalAlignment="Bottom"
HorizontalAlignment="Right" Width="3@8" />
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<TextBox Height="25" Margin="168,8,8,158"
Name="txtRegion™
Verticalalignment="Bottom"
Horizontalalignment="Left" Width="188" />
<Button Height="23" Margin="497,8,08,158"
Hame="btnRequest"
Verticalalignment="Bottom"
HorizontalAlignment="Left" Width="98"
Click="btnRequest_Click">Send Request</Button>
<Label Height="27" HorizontalAlignment="Left"
Margin="15,@,@,137" Name="label4"
VerticalAlignment="Bottom"
Width="76">Event Log</Label>
<ListBox Margin="12,8,12,12" Name="lstEvents"
Height="138" VerticalAlignment="Bottom"
FontStretch="Condensed” FontSize="18" />
<fGrid>
</Window>

<I- — olEobgo 3.5-0ls EsLLEEO -----

99009y 9300Bomo Design Tab-b. gm®dob bos  3Jmbogl
99900930 Loby (65b.3.60). 3m®dol Bgs bsffoerdo dmmbmzgbgdol Loo
(RequestList) ~ olbobsogl  9gdmbwer  dmmbmgbgdl,  MmIwmgdog
0mgdgg05d0s.  dmmbMzbol  4oloa®ogbs  Mgaombown® (3963 ®do
29900y9bgds 39900 BmOIol dwys5do.

59 8090mYds FoRo05©, BogMmMOGIMO ©I3MHIGHOL 23560_L.,
Los®Bggbm_mendo s  Ggaombo, 990y  2o3Hogbol  wowszo
»0mmbmgbol aoa®ogbs (Send Request). ,,dmgwgbsms Mga0LEHMS30s"
(Event Log) g3gs 9sMbgbs 3mombgdo sbobogl d0bbalddmgligdols
393ymdobgdgdL.
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e-lLasmBnabm Lolyghnds

MEdo; BMGagmo
Reguest List

Bagmfiaduo pidadedn

L,;_.M:zﬁ-ﬂ L e &

~ Bppmio | Send Request |
Event Log O el ot

65b.3.60. 0bEgHBgoLo ,s950Bg3bm o™

> &9dudob Bsdfgmol GgogoBsos

WriteLine 4090gd0obmgol, Mm3gwoi  999099690s  &Hodb@oL
2390mbsGobo  93M6Bg, 6  ©y3094969d05  m3z0Lgds  TextWriter.
30bLbmol Gg70dd0 GgduBo 93GMISGHMESE TMOEGEDgds, BMOTsBY
2990bEobo® 30 Mbos 493936mo  TextWriter 3enslb.

> 53e0035300L UEGsE03Mo 8080700900l MBOHblgmyme3s

0530056  9bs  9g0ddbol  LEGHOGHOIMOO  JWslo,  OMIJWOo3
MBOHMB39wYngl  53¢035300L  BobxsMLmb  3mdsl.  Solution
Explorer-do ElectionSys—%bg donmlbol 9stx39bs ©owszom 306Bg3m
Add -> Class (65b.3.61). 3gobol ULobgeos ApplicationInterface.cs,
9ol 3OMAMFM0 MJooBsEos dm3gdvaeros 3.6 obdobydo.
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4 Visual C= - |
Code =|  Class q,,/ Visual C# r
Data |
General ot Interface Visual (= |
Web ; N
Windows Forms [==| Windows Form Visual C# M
WPF

[l
Reporting : Uset Control Visual C#
Workflow i

Online Templates : Component Class

Applicationlnterface.cs v

65b.3.61. Class-ols s6Bggs

/l — — @obEobyo_3.6 — — ApplicationInterface.cs ——
using System;

using System. Windows.Controls;

using System.Activities;

namespace ElectionSys

{

public static class ApplicationInterface

{
public static MainWindow _app { get; set; }
public static void AddEvent(String status)

{
if (_app != null)
{
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new ListBoxTextWriter(_app.GetEventListBox())
.WriteLine(status);

}
}
public static void RequestElinfo(ElectionRequest request)
{
if (_app != null)
_app-RequestElinfo(request);
}

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

public static void NewRequest(ElectionRequest request)
{
if (_app != null) _app.-AddNewRequest(request);
}
}

}
ApplicationInterface 3goobl 543l bGHsGH03MM0 B0IPOMNYOYEO

(Lapp) 93¢035300L xsbxsMsby (MainWindow 3awsbo). bds@ozm™o
AddEvent() dgoomo Jobol ListBoxTextWriter 3goobol gabgddemoml,
Omdgeog  990amddo  0dbgds  Mgo0bYdMo s  0dobgdl  dob
WriteLine() dgomql.

2493blboo  Election.xaml.cs gsoo ©s @s3985@¢mm 89990
Lobgabog®ggdo:

using System.ServiceModel;

using System.ServiceModel. Activities;

using System.ServiceModel. Activities.Description;
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using System.ServiceModel.Description;
using System.ServiceModel.Channels;
using System.Activities;

using System.Xml.Ling;

using System.Configuration;

©o358s¢m»  MainWindow()-8o  3mbLEHOMIEG™OoL 89990
3mqo: ApplicationInterface._app = this;

o this s0boE0swobgdl _app 003sG3sL ApplicationInterface
3wsl80. 30650056 00 LEBHBHOIMMO Jwoboos, dsLdo 0dbgds dbmEme
900 93Hgd3wsc0, MMIgwlss 9dbgds dodsgs MainWindow
3wolBY. 3500 Mmo 999 ga0 Igomegdo Election.xaml.cs g3s0¢do.

public ListBox GetEventListBox()
{

return this.lstEvents;

}

private void AddEvent(string szText)

{

IstEvents.Items.Add(szText);
}

GetEventListBox() 9gom@o  sdM»bgol 356  dodmomgdgwl
ListBox—0b 535J&0v60 30bEH®Mmolo;mgzgol, Gmdgedsg «bos sbabmb gl
9m3mbgdo. 58 BgomEl 0ygbgdl Applicationlnterface 3ewosbo. AddEvent
() 9gomEL 0ygbgdls s3ero3s30s 350D, Gmzs s LFoMmYds dmzargbol
5853 gdo.

> ListBoxTextWriter-ob Ggs¢no®sos

©53505¢Mmm  30mgdBL  Jsbo  ListBoxTextWriter.cs, Hmdol
695000Bs30s 3.7 woliobados ImEgdoero.
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/l = = @obEobyo_3.7 --- ListBoxTextWriter.cs ------
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.IO;
using System. Windows.Controls;
namespace ElectionSys
{
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()
{
// 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
{

get
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{
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(!this._Open)

throw new ApplicationException(textClosed); ;

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

this._listBox.Items.Add(value.ToString())));

}

public override void Write(string value)
{
if (Ithis._isOpen)
throw new ApplicationException(textClosed);
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if (value != null)
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 (int i = 0; i < count; i++)
toAdd += buffer][i];
this._listBox.Dispatcher.BeginInvoke
(new Action(() => this._listBox.Items.Add(toAdd)));

ListBoxTextWriter 3gobo ool  domgdwwo  sdbEHMgGHwwo

TextWriter 3eobosb @s  bOMbggwymgl Write() 9gomobl
239BbmM3090qdsL, OHMIgerog 99539l LEH®odmbl  ListBox-8o (0w

AMOH®  gobsbmMiogwme  Write() 3900m@ol  Lsdo 49093300039,
0dobomgolb Hmd ogmlb dogdmmo, Mmamea char b6 string o6 char []
9sb030).
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NolitergTuge) 3MbLEGHOWJBHMMO 0ygbgol LEHOGHOZMG
ApplicationInterface 3goobl MainWindow-ol IstEvents 3mb@®Mmeool
Jobo@gds©. 00 3939 MBOHMBIgYMBL 3MBLEOVIEMOL, GmIgedos
ListBox 9g0odegds 9gbee@gl. gl 3mbLE®MIG™mOo  350m0yggbgds
ApplicationInterface 3¢»5bol AddEvent () 9g00m@o0.

ListBox-ob  Add() 0gom@o bmME09egds  9303s300b
9L gdol bo3owob (thread) 8980ga53. 030 5390090l 5oL Dispatcher-
ol Beginlnvoke() dgmmol 9s8mygbgdom, GMmIgwog sbmEoMgds
IstEvents 956308 9wgdgb@0rsb. gl Lodmomgdsl sdeg3l dgorm©L
00399350l bbgosabbgs 630000k 353mdsbgdols ®mbsg.

0dob godm, ®md ListBoxTextWriter 3olo 560l dowgdwewo
TextWriter-ob, dgodangds dobo domomgds, Mmameés TextWriter
®30LgdoLs  bgdolidogho WriteLine gdggdolbomgol. ©s LEsG03OO
ApplicationInterface 3eobol go0m, ListBoxTextWriter 3eoobls dgwydqnoo
{30005 IstEvents 9engdgb@bg 93035300l 29609sbss 3o.

sl M, sMBYdMBL Lodo abs  IstEvents doGongol gwgdgb@do
39JbGHOL BTG JIWS:

*  53035300L 0ab0sb, A59moyghgds wmzswm®mo AddEvent ()
9900M0;

®  53Q035300L 496996, godmoyqbgds ApplicationInterface 3awsbiols
AddEvent () dgoomq0;

o WriteLine gdgqd0@sb, dogmomgds TextWriter 030Lgds
ListBoxTextWriter-bg.

3.6.7. 50Bbgl3MMEgLoL Mg E30s

3.62 BobsBbbyg 65B3969005 Bmyeo wmy03s s Ig@Ymdobgdsms
Bogoo. 00 ULdgdob 9wgdgbBgdo 8my30969800m 0dbgds  sblbowo,
30X 30 33Bbow 0469ds doMHomo©o
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Client
Clent A ation A Server
pplic ' Workflow ! Server Application ' Wor <
[ | '
0 1 '
[ brmRequest_Cick |-.—1* ' -
1 |CreateRequest | H
ot . :
WriteLine
= ! |1Election RequestElinfo | !
WaktForResponsa | ! !
: : Applae RequestElinfo -
E E RequestElinfo -l—‘:
: : : WriteLine
: : . IzvokeMlethed
H | [AppErNewRaquen j | WaicForRasponse
I
E ' AddNewRequest i
I I f 1
: | [ Reserve or Cancel r-:-
E E RerumeElinfomark P| WaitForResponse
H : | [ CreateResponse
' ' | |WriteLina
I 1 Ll Send
¥ : : :
Applat. Respond ToRequest : : ]
RespondToRequest i i i
ResumeElinfomark > 1 i
! WaitForResponsa ' '
1+ (WriteLine 1 '
[ ' '

659.3.62. dm)egdol dmdsmdol maods s
39(8gcdobgdsms 6533000

3o3blbom  Election.cs  gsoo,  GmIgdog  390mBbogds
06 9mx390L0b 8990980 3obLsbOZMGds:
[ServiceContract]
public interface IElectionSys
{ [OperationContract]
void Elinfo(ElectionRequest request);
[OperationContract]
void RespondToRequest(ElectionResponse response); }
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LoFotms 8300 (330w gdol  Bo@omgds. OperationContract-l
bs ©ogds@mb (IsOneWay = true). §ggdmo 6583969005 gbs:
[ServiceContract]
public interface IElectionSys
{
[OperationContract(IsOneWay = true)]
void RequestElinfo(ElectionRequest request);

[OperationContract(IsOneWay = true)]

void RespondToRequest(ElectionResponse response);

}

F9BHYm0dobgds  0abogbgds d0BBILEOMEILMD 9B, BogMsd
35bvgbo doogds ServiceHost-000 53¢0035300L dogboom. slsg, M gl 5605
36030 mOIBOH030 LorgdsMo. SOLYOMBL  TgBHymdobgdgdo ™mMm03Y
0005OmMEGO0m.  MoAsb  4o9Bogbol o  Jomgdol  Ladmermm
090@0gdo  bgosolbgss, WCF 535 sg30dboMgdl GmameE 3ow3g
90O NMEqd0sbo I9EHYmdobgdgdo.

3.6.8. Lggolol 3mbEMsgEOL MHYsEoBE0s

LyO30LOL 3MbEHMsJGHO ABLIBOZMgL TbMEMmE bgedolsfzma
09mEgoL, 00 9O  MBOHMb3gwymgagl s 0d3awgdgb@oEosl
(©195¢0B530sL). B3gbo 30MrMmg]EHOLM30L 99930 gdgE0s 53 Lsgzombol
2390%Y393s. sd0@mas3, Solution Explorer-do ElectionSys -bg dotx39bs
©ows3om  3060Bg300 Add Class. 9039momgdom  3wslol  babgenls
ClientService.cs. 300 3m@OL Mo obHozos bshzqb9d0s 3.8 eroliBobydo.

//---- wolBobgo 3.8 ----- ClientService.cs -----
using System;

using System.ServiceModel;
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namespace ElectionSys

{

public class ClientService : IElectionSys
{
public void RequestElinfo(ElectionRequest request)
{

ApplicationInterface.RequestElinfo(request);

}

public void RespondToRequest(ElectionResponse response)

{

ApplicationInterface.RespondToRequest(response);

}

9B BgoobBs30s 094gbgdl ApplicationInterface LGo@Go3® 3esbL,
6HmIgeog M339 99d8bowos B39bL BogH. ymgzgwo Ggomm©o MdMIw™mE
0dobgdl ApplicationInterface 3¢slol  dglodsdols dgormb. 2o3bLbso
ApplicationInterface.cs 3500 ©d 5358530 99 ga0 dg0OMEYdO:
public static void RequestElinfo(ElectionRequest request)
{
if (_app != null)
_app-RequestElinfo(request);
}
public static void RespondToRequest(ElectionResponse response)
{
if (_app != null)
_app.RespondToRequest(response);
}
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gb 3900mgd0 o30L dbGOOZ 0dobgdl  Tglodsdol  JgomEIdL
33¢003530580 BESGH03M0 3000000gdEOL godmygbgdoom. bsFomm 0b6gds
50  99mMmEgdol  Mgowobgds  Election.xaml.cs 5300¢do, ML
9m230569000 ©30MHbEgdOm.

3.6.9. ServiceHost -0l Gg5¢r0%s305

33035300LM30L 5M30WwgdgEos  ServiceHost-oli MgoeobHogos
99053500 d9Bgmdobgdgdol  dobomgdo  (Gmbolidgbs).  253blbsom
Election.xaml.cs 350¢00 @ 5350530 998090 3sbiol Hgzmagdo:
private ServiceHost _sh;
090 bs Fmmsgbgl 3MbLEHMMIEHMMOL fob. sug:
public partial class MainWindow : Window
{
private ServiceHost _sh;
public MainWindow ()
{
InitializeComponent();

ApplicationInterface._app = this;

}

ServiceHost ofjggds 95806, H™mEs Bobxss BoGH300000w0s ©
obmegds, GMmEs Gobxs®s 5IMEGHZ0MOMME0s. dgoMEIdOL  ©oT5E GO
6583969005 3.9 obiEobydo MainWindow 3arsbolbomgol Bo@go®mgol o
50m 330000306 3396505 895390 gdoL Lot 0BoGOM.

/== @obEobyo 3.9 --- The Loaded and Unloaded Event Handlers ----
private void Window_Loaded(object sender, RoutedEventArgs e)
{
/] 3o0blbol config Bsowo ©s Fogsgl Booswol Lsbgaro s
/I 3obo JugeMEGo Golsdstrmo
Configuration config = ConfigurationManager.OpenExeConfiguration
(ConfigurationUserLevel.None);
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AppSettingsSection app = (AppSettingsSection)config.GetSection
("appSettings");
string adr = app.Settings["Address"].Value;
/1 30050l Labgeol 4s9m@sbs gmemdsby
IblBranch.Content = app.Settings["Branch Name"].Value;

// ServiceHost-ols 899dbo
_sh = new ServiceHost(typeof(ClientService));
/1 @3LLEOMYEOL FgOhBHowobl (Endpoint) sds@gds
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding =
new BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(ILibraryReservation),bBinding,
szAddress);
// ServiceHost-ol goblibs 9@ ymdobgdgdols dobomgds (listen)
_sh.Open(); // ListBoxTextWriter -ob &qL@o6gds
//ListBoxTextWriter Ibtw = new ListBoxTextWTriter();
/Ibtw. Write("gl s60b Gqb@o - This is a test");
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{
/1 service host-ob ©d&™M390s
_sh.Close();

dmggbol  ©sddm8s3909eo  Loaded bLBoL 3mbgogmGsgool

B0l @5 5393LgdL LooMBY3bMm MBBOL (Fowroseols) Labgenl 1blBranch

- 05630l geqdgb@Hdo, s3oGHMIsz BMMTs  SLobogl Mmoo

BoEroseol  bobgwl. 9909 04dbgds  ServiceHost oobsdybogto

(passing) ClientService 3eosbols, ®mIgerog  sbasbsbl  dg3ddgbom

O0ammE  dobo Moo Bo3os. 9900098 090  93mbxoaGHOMIdL
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LMoL FadGowl  ServiceHost-odg30l, 04gbgdl Mo 3bmdowo
dobs3sH0lL, JodIoL s 3MmbGHMog@oL Lodgmel. Unloaded dmgegbol
0500493539090 MOMIWM© bMogl ServiceHost-U, sbg G™A 3gGHo 5056
dmbgds 993 gmdobgdgdol domgds.

3.6.10. SendRequest d30Bbgl3Gm3gL0L GgsErobGos

by dg35LOHmemm dM3s 3OHMmEgLYdOL MYoEobs3os. Solution
Explorer-ol ElectionSys %g 9s6x3965 @owszom sgo®bomom Add -> Class.
Lbobgero  ElectionWF.cs.  3m@ol  ®gowwobsgos  dmggdmeos  3.10
wobGobydo.
/1 - @o0bEobgo 3.10 --- ElectionWF.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 ElectionSys
{

/1 9b 8500 39033536 mMo workflow-ob 4sblsbrgMsb:

// SendRequest - 5060305¢0BoMGOL sbogw dmbmgzbgdl,

// ProcessRequest - 58905390l dgdmbivgen dmmbmgbgols

public sealed class SendRequest : Activity

{ /] 8905350 o 2odmBsgoo  oMagdgbBHadol  3oblabgms----

public InArgument<string> ArealName { get; set; }
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public InArgument<string> MajorDeputy { get; set; }
public InArgument<string> Region { get; set; }
public InArgument<TextWriter> Writer { get; set; }
public OutArgument<ElectionResponse> Response {get; set;}
public SendRequest()
{
/1 33€05@90d0L 356LbO3Ms 58 workflow -bLoygol ---
Variable<ElectionRequest> request = new Variable<ElectionRequest>
{Name="request" };
Variable<string> requestAddress = new Variable<string> { Name =
"RequestAddress" };
Variable<bool> reserved = new Variable<bool> { Name = "Reserved" };
// SendRequest workflow -0l 3o6bsbgMs ---
this.Implementation = () => new Sequence

{
DisplayName = "SendRequest", Variables = {request, requestAddress,

reserved
})
Activities =
{
new CreateRequest
{

ArealName = new InArgument<string>
(env => ArealName.Get(env)),
MajorDeputy = new InArgument<string>
(env => MajorDeputy.Get(env)),
Region = new InArgument<string>
(env => Region.Get(env)),
Request = new OutArgument<ElectionRequest>

(env => request.Get(env)),
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RequestAddress = new OutArgument<string>
(env => requestAddress.Get(env))
}’
new Send
{
OperationName = "RequestElinfo",
ServiceContractName = "[ElectionSys",
Content = SendContent.Create
(new InArgument<ElectionRequest>(request)),
EndpointAddress = new InArgument<Uri>
(env => new Uri("http://localhost:" +
requestAddress.Get(env) + "/ClientService")),
Endpoint = new Endpoint
{
Binding = new BasicHttpBinding()
})
})
new WriteLine
{
Text = new InArgument<string>
(env => "Request sent; waiting for response"),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))
}’
new WaitForInput<ElectionResponse>
{
ElinfomarkName = "GetResponse",
Input = new OutArgument<ElectionResponse>

(env => Response.Get(env))
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new WriteLine

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

TextWriter = new InArgument<TextWriter> (env => Writer.Get(env))

} /1 53 #9605 ©5gBa@™L 3.11 olE0bao - abslGMwo® }

mbs  5036036mm, MmI ymgger WriteLine Jdggdsl o3l
5353900000 M30Lgds:

TextWriter = new ListBoxTextWriter()

ol 80990mMgAL 005Dy, MHMI sbogro 3wsbo ListBoxTextWriter,
OHm3gwoi 0dbs  MgoobgdMo, Mbs 0gbsl  asdmygbgdmwo 53
39JbEHOL EOL3EGODBY AoTMUBEHBs©. gl 2odmofizg3l BHYJuEOL SLsbgsls
IstEvents doogol 9engdgb@do.

bbgs  9oblbgeggds 005005, MHmI  dmIbToMgdeol  Jdgwgds
WaitForInput 9s9m0ygbgds Receive Jdgogdol Bsggars@.  93¢og3ssos
000090l Lodsbvgbm  GgBYgmdobgdsl  MImowmo  (306:@s306). OGMES
0000 046905 35Lvgbo, 35906 93¢r035305 50oERIBL FMTs d3BIMEgLL,
H0IgeoE 3000bscmgmdl ElectionResponse 3¢nslido.

gOoLMad0s, MHM3 dmdbToMmgdeol J§dgwgds 49bolsbLZMYds
OHmgmea WaitForlnput <ElectionResponse>, dovmmomgdl 6o, o3
239005L53900 ImMbs3gdgdo 0dbgds ElectionResponse 3ensliol.
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3.6.11. ProcessRequest 30BbglidtMmsgliols Hgsgobs3os

ProcessRequest d0Hbgl3Mm3gLbo goblabrgdgds dmagdmeos 3.11
@obGHobgydo. Bsgsds@mo gl 3mo ElectionWF.cs gosoendo.

! === @obGHobyo 3.11 --------- ElectionWF.cs @ads¢qds ------
public sealed class ProcessRequest : Activity
{

public InArgument<ElectionRequest> request {get; set;}
public InArgument<TextWriter> Writer { get; set; }
public ProcessRequest()
{
/1 335 7d0b 56bbgMs 58 workflow-Logol ---
Variable<ElectionResponse> response =  new
Variable<ElectionResponse> { Name = "response” };
Variable<bool> reserved = new Variable<bool> { Name = "Reserved" };
Variable<string> address = new Variable<string> { Name = "Address" };
// ProcessRequest workflow-U g5blsbog®s ---
this.Implementation = () => new Sequence
{
DisplayName = "ProcessRequest”,
Variables = { response, reserved, address },
Activities =
{
new WriteLine
{
Text = new InArgument<string>(env => "Got request from: " +
request.Get(env).Requester.BranchName),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))
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new InvokeMethod
{
TargetType = typeof(ApplicationInterface),
MethodName = "NewRequest",
Parameters =
{
new InArgument<ElectionRequest>(env => request.Get(env))
}
})
new WaitForInput<bool>
{
ElinfomarkName = "GetResponse”,
Input = new OutArgument<bool>(env => reserved.Get(env))
3
new CreateResponse
{
Request = new InArgument<ElectionRequest>
(env => request.Get(env)),
Reserved = new InArgument<bool>(env => reserved.Get(env)),
Response = new OutArgument<ElectionResponse>
(env => response.Get(env))
3
new WriteLine
{
Text = new InArgument<string>(env => "Sending response to: " +
request.Get(env).Requester.BranchName),
TextWriter = new InArgument<TextWriter>
(env => Writer.Get(env))
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new Send
{
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()
3
Content = SendContent.Create

(new InArgument<ElectionResponse>(response))

0dob 3530305, MMI sHygds 0gmb Receive Jdggdom, Goms
dogdye 0dbsl 899s35¢00 dmmbmgbs, ElectionRequest gool3gdl dwds
30mEgLL  890535¢00 9MadgbEoL godmygbgdom. WriteLine Jdgqds,
H0IgeoE Imbggal 9sb, 36mdL 993s35¢ Immbmgbab.

InvokeMethod 0900905 259m30496mo dmbogdms gowobiszgdo
a3w03s305d0.  Applicationlnterface  3wsbo  dmbgMbgdwmesss
39O gdYEo 53 JoBBom. 040 MYHBMMB3gEYmgl dmds 3BMEILL, Moms
29BbMM3090gL  2odmdsbgds 93e03530580. InvokeMethod Jdggds
00sbgdlb  ApplicationInterface  3wsbol  NewRequest()  dgoomel
ElectionRequest 3¢05L30 4505b53905¢.
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23o3blboo  ApplicationInterface.cs @oowo @5  ©3595GM®
d90mEo, MHMIgwog YOMmogrm©  0dobgdl AddNewRequest ()-U
5303530580:

public static void NewRequest(ElectionRequest request)

{
if (_app != null)
_app.AddNewRequest(request);
}

39000920 99GH0OMdss dmIbTomgderol WaitForInput Jdgwgds,
6mIgog 3odmoygbgdmes SendRequest 3w)ds 30m39Lido.

20X 080 germEgds Bool-dglo@eb 8000mgdsl, ogm mvg 56
©x5306mo slsbgwgds (bLomom®o). CreateResponse o WriteLine
98990900 03039s. 57 359Mm0ygbgdmes SendReply Jdggds, 30bs0sb
090 04M 535380605390 Lafiyol Receive Jdggdolionsb.

59 30m9d3HT0, 30650056 555 sBeg30m6M0 Receive Jdggds, B39b
2459m30949bgdm Send Jdggdsl. LogmMoegdms, Mmd EndpointAddress
3fYmdoos dobsdsMmmMOL 25dmygbadom (3m®mEol bmdgMo), MGmIgwoa
235035¢0Lobgdeos gbs@eb dmmbmgbsdo.

6.3.12. 53q0035300L (95¢r0bE0s
99000930 d0x0  9M0L  53e035300L M99 0BIG0s.  SOLYOMBL
dmggboms Msdgbodg ©sddM8oggdgero (event handlers), Gmdgwms
69o0oDsE30s  9M(30Mg0J0s,  9Mgm3)  99gmMmEYdo,  HMIWgdos
29900dsbgds biGs@Gozm™o ApplicationInterface 3ersbioo.
6.3.13. d0Dbgb3MM3glgdolL gabgddesMgdol bsMsFgms

33035305  dbgbL 00Bbgl3OMELOL 93B3 adol
9mbo@MEm0bals, 580EHMIsE 9oL gwdeos 3Bssbeml Lim®o gybgddwsto.
590l gl emgds dgboadergdgeos 3sMEH0350 Md0gIGOL wgdbozmboo.
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293bLbso Election.xaml.cs 3000  ©o ©53505¢HMm 3wsbol §g30gd0
ddbdsgderol ServiceHost _sh big®ogmbol Jggdmon:

private IDictionary<Guid, WorkflowApplication> _incomingRequests;
private IDictionary<Guid, WorkflowApplication> _outgoingRequests;

obobo 0ygbgdl doBbL3GMEILOL  gaBbga3wsMol  0wYbEH0FBO-
390MOL, OMAMmOE wgduogmbol  golomgdl s WorkflowApplication
®009dBL, OHMaMOE 36033690MdsL. 30650056 53035305 90485390l
@039 093> 3OmEguL  SendRequest 5 ProcessRequest, sdo@mdsg
LoFom  0dbgds  @gdbogmbol  mMo  MmdogdBHo.  ©93585FGHMm
3MBLEHOWIBHMOTo 3nEOo 59 MBOYJEHYOOL 0boEgosEobydolmzol:

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

LoFotMms 30093 900 8306y (330w gds  dmdbdsmgderol
CreateRequest  Jdggdsdo.  d0oHBbgL3MOMEglol  gabgddcs@ol  ID
299099699990 Mbs 0465l Gmym®3 ElectionRequest 3ewsliol RequestID
390. 33035305 oL gsdm0yggbgdl 3MMEglol  3obsbagdol MH™U.
2493blboon  CreateRequest.cs 93500 s 9933390 259mdobgds,
6Omdgmog  Jobolb  ElectionRequest  3amobl,  se@g@bosdowero
3MbLEMWIEHMOOL  98mboygbgdwrs®, MGMIgwoE MgdIEemdl dgbwomg
3565994®L  RequestID -m30L. ©s359s5¢mm dmdo bGMogmbo 3moob
939090 Gadudo:

// -- ElectionRequest 3¢sbol 894d6s s dobo 893Lgds
/1 3gbs@obo s MAgbEHgdom -----
ElectionRequest r = new ElectionRequest
( ArealName.Get(context),
MajorDeputy.Get(context),
Region.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

})
context. WorkflowInstanceld // gls coogdo@o!!!

)
6.3.14. 9mgegbsms sddw)dsggdgero (Event Handlers)

3boo dmmbmgbol dqleddbgars Imdbdsmgdgaro dgogligdl:
0576 _ ©©939GoG0b _ 335G0ob , merdol _ sbabgegdol , Hgaombol _ bsbgarol

39090l o 550t gdl Send Request oo3l. 53 dmzwgbols oo 3ol
695¢0Bgds Im(399Me0s 3.12 wolobado, Election.xaml.cs 3oo¢do.
/1 - @oobEobyo 3.12----- Click Event ob 69500%gds -----
private void btnRequest_Click(object sender,RoutedEventArgs e)
{
/1 2009940l wgdlbogmbol Setup 356539BHMgd0L JoLsfmEIdsE ---
Dictionary<string, object> parameters = new Dictionary<string, object>();
parameters.Add("MajorDeputy", txtMajorDeputy.Text);
parameters.Add("ArealName", txtArealName.Text);
parameters.Add("Regioni", txtRegioni.Text);
parameters.Add("Writer", new ListBoxTextWriter(IstEvents));
WorkflowApplication i = new WorkflowApplication(new SendRequest(),
parameters);
_outgoingRequests.Add(i.Id, i);
i.Run();

50 dgomob 30639wo bsffoaro Bz96mz0L bo3bmdos. ogo 0ggbgdls
®309JG0oL gdbozmbl 899535¢00 5GmB9BEJdOL Fglsbobogo, GMBwgdos
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bos 3905939L d0BbyLb3OM39LL. 9990099 00 Jabol
WorkflowApplication-ls,  ®mdgool  3mBLAEHOMIEHMOLSE  3o©oY(390s
356599 0M90d0:

30BbglidM39LgdOL gRoboEos

md09gBHob agglsogmbo, HGmdgwo 8g90353L 393535 3GRAghGYdL

WorkflowApplication-o 99093  9ds®Hgds _outgoingRequests
30¢9J30sL. dmml, 93Hgd3esc0 gs0d39ds Run () dgmmooom.

dmmbmgbgdol Lool  Ggm®mIsYBy  IMMOgLYIMEI0S  VOWS3IJOO
Reserve o Cancel, 6mdgwmsg 094gbgdl  dmdbdsmgdgwo  odol
JoL5MOMPIWO©, g MMIJeo gegdgb@Eo ogm godmygbgdowo.

3.13  @obBobgo seHgdl 98  owWs3gdoLm30L  Fmzwgbsms
5309905390 gdolL Mo oBOEoslL.  ©O33TdGHM™M gl FJNMOIdO
Election.xaml.cs 3¢0sbido.

/1 -- ol@obyo 3.13 --Reserve s Cancel 003900l Hgoe0bs30s --
// -- Reserve @o@os3ol dmgegboll edddsggdgeno ---
private void Reserve(object sender, RoutedEventArgs e)
{
/1 93%993sMob ID -b dowgds Tag-ob 30lgd0sb ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, true);
}
// -- Cancel 0o 30L dmgegbols ©sd8w)dsg3gdgeo ---
private void Cancel(object sender, RoutedEventArgs e)
{
/1 9309083 s®ob ID -b dowgds Tag-ob m30L9d0b ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag; ResumeBookmark(id, false);

}
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private void ResumeBookmark(Guid id, bool bReserved)
{
WorkflowApplication i = _incomingRequests[id];
try
{
i.ResumeBookmark("GetResponse", bReserved);
}
catch (Exception e)
{
AddEvent(e.Message);

}

0m3@gbol  ©s331o390mado  0©gdl  doBBILIMHMLOL
930993smol  ID-b ows3zol Tag m30Lgd0Esb. Fg0gy 0dobgdl
ResumeBookmark () 890mU, 90s{m@gdl true-bi o6 falsels, odoligos
dobg30m, M) HMIIWO VO30 0gm 58MmJdgYdEO.

ResumeBookmark () dgom@o 8oowgdls WorkflowApplication-U
_incomingRequests 309300056 Qo 35800dobgdl dol
ResumeBookmark () 9gommob. 3500593995 Lsbodbolb Lobgero (bookmark
name) s 0603369cmds, GmIgwdos 9aHgI3wsmo  goboberggds

(resumed).
6.3.15. ApplicationInterface 8gom@gd0

B396 4ob3LabmgMgo Applicationlnterface 3awsbiol Lodo dgommeo.
by »bs NHOWD3gmggmm Fomo Hgowobsgos  MainWindow
3woldo.  a53blbbsoy  Election.xaml.cs ®s0owo s  Bogsds@mo o0
09001900l HgoobHs30s 3.14 obEobyol dobgwzom.

//--obGobyo 3.14 --ApplicationInterface 3emsbol 39Mm©YBOL HGoeEoBoGos--
public void RequestElinfo(ElectionRequest request)
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{
/1 2009d@ob @gdlbogmbol Setup 356539BHMJd0L JoLsfmEIdsE ---

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.InstancelD = i.Id;
_incomingRequests.Add(i.Id, i);
i.Run();
}
public void RespondToRequest(ElectionResponse response)
{
Guid id = response.RequestID;
WorkflowApplication i = _outgoingRequests[id];
try
{
i.ResumeBookmark("GetResponse", response);
}

catch (Exception e2)

{
AddEvent(e2.Message);
}
}
public void AddNewRequest(ElectionRequest request)
{
this.requestList.Dispatcher.BeginInvoke
(new Action(() => this.requestList.Items.Add(request)));
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RequestBook () dgom@o sbsermaom@os btnRequest_Click ()
d900mEOL. 030 2o0modsbgds 85806, GmEs dgdsgoeo  IgEyYmdobgds
dogdos ServiceHost -@ob o Lg®zol 3mbE®mog@ol RequestBook
3900m©O0  F0MOMYOME0s. ol 93908 MdOgJBHOL  wgdbogzmbl gMmo
562996 BHob dglobobo, Jdbol WorkflowApplication-Us, 535¢gol dob
_incomingRequests 3mgd3osdo, bmwm 8999y 950mgddgogdl dmds
36O m3qLL.

RespondToRequest () 3gom©o 51939 399m0dsbgds ServiceHost-qsb
00000 dg@ymdobgdom. 00  490modsbgds  8sdob, G
RespondToRequest 390005 30000093¢900. gl bogds 35306, MHm3s bbgs
BOW05EGO0 5353600 1356 3sLvbls Fgdmbmer dmombmgbsby.

030  dmwmdls  WorkflowApplication-b  _outgoingRequests
3009d30006 s swoyqbl Lobodbgl, ¢o8s3sewl ElectionResponse
3wslido.

AddNewRequest() 958m0dsbgds ProcessRequest dwds 3Gm3gbom,
MH™mEd 900ds sbawo FgEHYymdobgds. gl begds InvokeMethod Jdgwgdols
©ob3sMgdom. 030  MIMIWMEO  5F5BHIOL  BobofgMl  ListView-
3MmbE®meroll  RequestList-gengdgb@Gdo. 30650096 ol go8mdsbgdvyen
Mbs 0465l doBbYLIGMEgLOL  FglGrmergds bszsdo, Dispatcher
350 499m0Yygbgdl dgbslitrmergders Add () gormel main window-olb
9O Egdoo  bsgsoom. Election.xaml.cs-ob LMo  Mgoeobsgos
dm399@os 3.15 eobi@obado.

/1 -= @obBobyo 3.15 -- Election.xaml.cs badmeomem bobg -----
using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Windows;

using System.Windows.Controls;

using System.Windows.Data;
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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 ElectionSys
{
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>();
}
private void Window_Loaded(object sender, RoutedEventArgs e)

{1/ 450blbsbs config goowmo @ Bog3gl Gomoswol Lsbgwmo ©s
// 3obo Jbgey®o obsdsGmo ---
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Configuration config = ConfigurationManager.OpenExeConfiguration
(ConfigurationUserLevel.None);
AppSettingsSection app =
(AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["Address"]. Value;
/1 30050l bsbgaol asdm@Esbs gm®dsbyg ----
IblBranch.Content = app.Settings["Branch Name"].Value;
// ServiceHost-ols 894360 ----
_sh = new ServiceHost(typeof(ClientService));
11 ©@3balByeob FadGHowob (Endpoint) sda@gds ----
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding =
new BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(IElectionSys), bBinding, szAddress);
// ServiceHost-ol gobLbs 89¢&gmdobgdgdols dobowgdsco (listen) ---
_sh.Open();
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{  //service host-ob @ ™390s
_sh.Close();

/=== Amgabsms ©sddMds39d9w0 ----- Event Handler-----
private void btnRequest_Click(object sender,RoutedEventArgs e)

{  //Setup a dictionary object for passing parameters
Dictionary<string, object> parameters = new Dictionary<string, object>();
parameters.Add("MajorDeputy", txtMajorDeputy.Text);
parameters.Add("ArealName", txtArealName.Text);
parameters.Add("Regioni", txtRegioni.Text);
parameters.Add("Writer", new ListBoxTextWriter(lstEvents));
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WorkflowApplication i = new WorkflowApplication(new SendRequest(),
parameters);
_outgoingRequests.Add(i.Id, i);
i.Run();
}
/Il -- Reserve 0os3ol dmgzegbol 33985390900 ---
private void Reserve(object sender, RoutedEventArgs e)

{ 1/ 93993 s60L ID - doemgds Tag-ol ;mz0Lgd0©b ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag; ResumeBookmark(id, true);

}

// -- Cancel ©ogs30L dmgagbol ©sddwdsggdgwo ---

private void Cancel(object sender, RoutedEventArgs e)

{ /7 92%993s60ob ID - dowgds Tag-ols 03019006 ---
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 RequestElinfo(ElectionRequest request)
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{ 1/ ®d0g3&Hob angdlogmbol Setup 356539EMYdOL Fobafimgders ---

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();
}

public void RespondToRequest(ElectionResponse response)

{
Guid id = response.RequestID;
WorkflowApplication i = _outgoingRequests[id];
try
{
i.ResumeBookmark("GetResponse", response);
}
catch (Exception e2)
{
AddEvent(e2.Message);
}
}
public void AddNewRequest(ElectionRequest request)
{
this.requestList.Dispatcher.BeginInvoke (new Action(() =>
this.requestList.Items.Add(request)));

}
public ListBox GetEventListBox()
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{

return this.IstEvents;

}

private void AddEvent(string szText)

{
IstEvents.Items.Add(szText);
}
}
}
6.3.16. 53¢0035300L 589953905

360yM59o LobEJIob 153853900 LsFOMHMS 53035300l
500096039 Lol (3Mm30Mmb) gHMOE 4503905, POMMYMEO 0530L0
3Mbx3041M5300L GBooeol 3gMLoOm. 053000 byFoMms F6 3esgodol
50mgddggds solution-ol (9090Y439¢0L) s0bsEAIDbs© s 3MB30Es-
&m0l 9960336700l s0IMLsgbzmgws@. 993d8bscm sbowo BmegHo
ElectionSys-g3mag®ob 4399, HemdgeoE 0dsbgdl 3owoswgdl. 9909y
Q5353306 BOWOSOL BMEEIOHJdo Bo0gdo, OGMIwgdos 3.63
Bobobbgs bobggbgdo.

Mame

K ElectionSys ¥ Application
9 ElectionSys.exe ' {ML Configuratic
&] ElectionSys V Program Debug D.

® | ElectionSys.vshost Applicatior
i ElectionSys.vshost.exe (ML C

| ElectionSys.vshost.exe.manifest

65b.3.63. B3Ol BMEEIHIO BIOWYIOL JMI0OIDS
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293bLbsm ElectionSys.exe.config s Nelule) (3oEoswob
93980 ©gM80) s d935LFmMma d99gabsoMac:

<?xml version="1.0" encoding="utf-8" 7> <configuration> <appSettings>
<add key="Branch Name" value="Olqi Ozurgeti"/> <add key="ID"
value="{43E6DADD-4751-4056-8BB7-7459B5C361AB}"/>

<add key="Address" value="8730"/> <add key="Request Address"
value="8000"/> </appSettings> </configuration>

896038365: 99 90930 F0Mgdwos dg3mdom, bws 3350Mm”
33¢0353000 583905 50d0boLEHGMIGMMOL MBEgdgdoo (!).

Gowoswol  gmeg®do  ElectionSys.exe  gsowo  mGxg®
©533003M0. 53035305 Sg 5dM0ygM@gds (Bob.3.64).

I - I - . ]
3 P e | i it
. — e - C—

l!'"l:}‘e.( Wb 5':}("1( 5 )

Reguest Lt

Eayrrbo Send Request

65b.3.64. gogroseols gmeds
Visual Studio-8o F5-000 25305600000 53@035300. 9bsgrmaom®o
Robx 965 MBS 30300Mm, MOMBE LETsYHOm - ,LosMRIZ6Mm Mmedo® (56
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»09300mbscmo  Los®Bg3bm 3m3obos“ b ,3gbGHMwMMo LsstBgzbm
3030L0s" 9 5.9.).

IO®D-gOHm 530003530590 993039bMmm BogmM0BM0 ©g3BGHGHOL
33960, dbstg (mendo), Hgaombo s 5358mJdgEM™ VO30 ,,dMmmbmzbol
239300365 (656.3.65). dmmbmgbs Mbs 2sdmBbgl Igmeg BBxMOL
dmbm3zbgdol bosdo. ssFoMgo Reserve 0ol 9gmMg 53¢003530590
(65b.3.66). 458mPBgds F9EYmd0bgds 3063900 Bobx Mol dmzagbgdols
79606580, H™A 35Lvgbo Jogdos.

| medo: mBeeygoo
Reguest List |
figyorbe: yafos Uofaoesd) gbdely  mbofagme  yofes Reserve Cln:-:ll |

| ‘ L1 L
| Bsgrmogsmo @adodude: sBpmmeady oudst ‘
LaoMBagBon eumde: mtmfiaqmn

Fynmbo: B Send Recwest ‘
fventlog
Request sent waiting for rezponse |
M | Response received from ®aperEn yoyes [Trug] I
| | Reguest sent waiting for response
Rezponse recelved from Sopemio poas [Falig]

659.3.65. dmmnbmzgbols 3og3Hs365 merdowasb ,mbuMygmo”
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R ot e N S —
H9a0mbo: gmtos

Request List

e mtoagme  Rdelindanee i5%es abofame  3omes | Reserve | Concel

mended evbgfiagme dbepooed) onl® mtofaome  yofes | Reserve | Cancely!

BagrBadnfio @IFOOHYT  Leameady 33bsby

LasMRagbe mendo AR e

Aayoebin e Send Request
Event Log
ot requart from s e

Gt reguent from: e nbfanen
Lamdamg reipon1e 10 mvman M e

SHndeng FHDONIE 10 Ao STORREe E

Seguett tent waming for retporaa

,
!

659.3.66. dmmnbmzbols ©sdv)Baggds Mgaombdo ,.3)Mos*

33°0Mm 589600y InmMbMmzbol oabegbs MmM03y BsbX M. SLg3Y
99300mfdmo Cancel 00530 ©s ©3HHIMBEOIm, MM L3sLbm TgEYmdobIdS
903 gbsms FMbsewdo (Bgmeg 530 35300Lm30L) 04bgds [False].

3.6.17. qooli33bs

5000950, BoBMgdMwo Lsddomgdol dggpe© 8g0dwgds 89990
Lobol oli3gbgdol Podmyswodgds:

- 909dBHOmbrmo  bss®hg3bm  LoLEs, OMYMOE  JMOIMMSE0EO
0Om30L  ™md0gIBHO 9 gdBHOmbo  dmegmmdol  F9dsagbarmdsdo,
009329036905 Mo s oo LobGgdgdol Jarsll. dolds 3mI3egdlwy®ds
oboo®ds  ag0PRggbs, MMI  sLgmo  LobBYIGPPOL  OLISMMYJBHJOWSE
3730 gdI0s  d09dEH-M09bGH0MGRMOo,  3OHM3gLmM0gbEG0MgdM®wo  ©s
1gM30L-H096E MO0 IMPI0MHJOOL FgMEYOOL 25dMmygbgds;

- bodo®omgzgemdo  sMLYdMWO  BHMOIOE0wo  bos®hg3zbm  LobiEgdol
©0536mbEH03MM0 2odm33ewg30L Logwdzguby, s3Mgm3g LsbOzsGYMIEo
©99m3053H0Mwo  0bLEHOGHMEGHJOOL  2o0MmEEOWGdOL  gomzowolfiobgdoom 50
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b3gO™To,  obLLBLIOME 046> JoMOMOEO  3MMdEYIYP0 s sIMEBYdO,
3909185305 Fom0 gosfy39BH0oL 3Hgdo s gMm0sbo gud@®mmbymo Lss@bgzbm
LobEBYIOL 53900l 3Mb3953309;

- 9@9dEHO™bMEo Lss@Bg3bm LoLEIIOL 3MHMYJBHIDS, 335MOGIMEO
©5 3605370 (HYooHsE0s b FobbmmE0gmEIL 300G
1530950900,  Fobsffogduymo,  MHgEWsEoMmo  B5BYdOL,  3w0gbEH-LyH3zgM
5M3039dBHMM0L s MLBIROBM, Loodg™ JuYEgdol dsbIBY);

- 99dGHHMbM0 Los®Bg36m LoLE oL M E0TYEOIWGO dmbsigdms

69300 doBIdOL  9BIIGHVIN  IBI3OMYJHIOWO© S dBORIdI®
00Dobgfimboeros 0obsdgtmgg  CASE-@gdbmarmaogdol  as8mygbgdo,

9m@IoMHdoL  353JRMO0SWIMH0  MIMOHOOL ©s ©I3MMYJHIOOL  MdOYIGH—
™6096EH0Mm9d0 IgommEgdol Loggdzguby;

- 3wogbd-Lgh3zge  5MJoBHJBHMMOL  WMP0INGMI©  ghmosbo s
30D03MMs© Jobsfogdmmo Fmbsggdms Mguszom®o d5%gdol  LolEgdol
5397853905  Tglodegdgmo by MdOYIEH-MMEWMMo  ImEYEoMHgdoL
36006303300l bogmdzgwby ©>  9gbsdsdolo 360x3m—-65¢0BmGO
0bLEBHMIg6EBHOOL A5dmygbgdoo;

- 0390985390 w9a0s 9290900 LbobGgdol 9 dbBoMgdgEmd
063963390900, 0bLEHMMI30900, BIMAZ0L s JJL3NYsESGO0L 3OM3EgLYdOL
6960Bs30Mwo, $9d603MM0 s 0IMHOEONWO S39]HJO0. BB
LoLEBYIOLIMZOL LoFoMO™ 39603 LodreegdYdO s Fo00 TgladergdermdYdO.
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