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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)
)
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 UCI (areald)
WITH SCHEMABINDING
AS
SELECT areald
FROM ORMModell.Region
WHERE areald IS NOT NULL
GO
CREATE UNIQUE CLUSTERED INDEX Region UClIndex ON ORMModell.Region UC1(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
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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 FOREIGN KEY (polling_DistrictNr)
REFERENCES ORMModell.Region (polling_DistrictPolling_DistrictNr) ON DELETE NO ACTION ON UPDATE
NO ACTION
GO

4. 8cb5390ms dBOb 53980l 3MrIMRM5TYO MYoOBHF0L 53EHMBoEH0BYdYO
36OHM(390M60

Natural ORM Architect 3G90 3539306  ©obBsM9d00  93EHMT>EGH0BYdME
6950080 9m3sbobgo DDL  3m@©ol  4969M06Mgds, Goms 533930  ©Ls3MmM9JGHgdgwo
LobBgdol  Ogwszo®o  Udgds.  Solution Explorer-do  6sBg9bgdos  3mo, MHmIgeoa
©o396900M©s SQL  Server-oboomgol  (bsb.7).  bsbsHBg  0MLEHOHOMOME0s
ConsoleApplication2 36Gmgd@ol  LBEGHOMIGMOS, MMl  voting.orm Rsoo  M599)body
3M0330bgbE0Lgsb (.cs, .xml o .sql Boowgdo) 999ds.

lﬁ

J Solution 'Consolefpplicationz' (1 project)
4 _E ConsoleApplication2
[z [=d| Properties
[ |ng] References
fﬁ Program.cs
4 iy voting.orm
‘:ﬁ voking, _ORMZuskomToolRepart,cs
%) voting, DCIL.xml
% vating, DOIL.xml
‘:ﬁ vaoking, SQLServer sql

65b.7. VisualStudio.NET g5698m80 36mgd@o ConsoleApplication2
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3b®owo 1. 9e9dGHOMbMwo Los@Bg36m LobBHIIol oTobolinsmgdgEo BodEgdo

Voter is an entity type.
Reference Scheme: Voter has Voter Nr.
Reference Mode: .Nr.
Fact Types:
Voter has Voter Nr.
Voter has VoterName.
Voter has Surname.
Voter has Address.
Voter has FingerPrint.
Voter voted for a Party.
Voter voted for a Majority Deputy.
VoterName.
Voter has Surname.
Each Voter has exactly one Surname.
It is possible that more than one Voter has the same
Surname.
Address is an entity type.
Reference Scheme: Address has Address name.
Reference Mode: .name.

Fact Types:
Address has Address name.
Voter has Address.
Voter has Address.
Each Voter has exactly one Address.
It is possible that more than one Voter has the same
Address.
Surname is a value type.
Portable data type: Text: Variable Length.

Fact Types:
Voter has Surname.
FingerPrint is an entity type.
Reference Scheme: FingerPrint has FingerPrint ID.
Reference Mode: .ID.

Fact Types:
FingerPrint has FingerPrint ID.
Voter has FingerPrint.
Voter has FingerPrint.
Each Voter has exactly one FingerPrint.
For each FingerPrint, at most one Voter has that
FingerPrint.
Voter voted for a Party.
Each Voter voted for a exactly one Party.
It is possible that more than one Voter voted for a the
same Party.
Party is an entity type.
Reference Scheme: Party has Party Id.
Reference Mode: .Id.

Fact Types:
Party has Party Id.

Voter has Voter ID.
Voter has Birth Date.
Voter votes in a Polling_District.
VoterName is a value type.
Portable data type: Text: Variable Length.

Fact Types:
Voter has VoterName.
Voter has VoterName.
Each Voter has exactly one VoterName.
It is possible that more than one Voter has the same
Reference Scheme: Majority Deputy has
Majority Deputy _id.
Reference Mode: .id.

Fact Types:
Majority Deputy has Majority Deputy id.
Voter voted for a Majority Deputy.
Majority Deputy has Deputy Name.
Voter voted for a Majority Deputy.
Each Voter voted for a exactly one Majority Deputy.
It is possible that more than one Voter voted for a the
same Majority Deputy.
Deputy Name is a value type.
Portable data type: Text: Variable Length.

Fact Types:
Majority Deputy has Deputy Name.

Majority Deputy has Deputy Name.
Each Majority Deputy has exactly one Deputy Name.
It is possible that more than one Majority Deputy has
the same Deputy Name.

Voter ID is an entity type.
Reference Scheme: Voter ID has Voter ID code.
Reference Mode: .code.

Fact Types:
Voter ID has Voter ID 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
Voter ID.
Birth Date is an entity type.
Reference Scheme: Birth Date has Birth Date mdy.
Reference Mode: .mdy.

Fact Types:
Birth_Date has Birth Date mdy.
Voter has Birth Date.
Voter has Birth Date.
Each Voter has exactly one Birth Date.
It is possible that more than one Voter has the same
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Voter voted for a Party.
Party has Party Name.
Party has Party Name.
Each Party has exactly one Party Name.
It is possible that more than one Party has the same
Party Name.
Majority_Deputy is an entity type.
Region has Region Name.
Each Area is an instance of Region.
Region Name is a value type.
Portable data type: Raw Data: Variable Length.

Fact Types:
Region has Region Name.
Region has Region Name.
Each Region has exactly one Region Name.
It is possible that more than one Region has the same
Region Name.
Area is an entity type.
Reference Scheme: Area has Area_Id.
Reference Mode: .Id.

Fact Types:
Area has Area_Id.
Area has Area_Name.
Each Polling_ District is an instance of Area.
Each Area is an instance of Region.

Area Name is a value type.
Portable data type: Text: Variable Length.

Fact Types:
Area has Area_Name.
Area has Area Name.
Each Area has exactly one Area Name.
It is possible that more than one Area has the same
Area Name.
Polling_District is an entity type.
Reference Scheme: Polling_District has
Polling District Nr.
Reference Mode: Nr.

Birth Date.

Region is an entity type.
Reference Scheme: Region has Region ID.
Reference Mode: .ID.

Fact Types:

Region has Region_ID.

Fact Types:

Polling_District has District Address.

Each Polling_District is an instance of Area.
Polling_District has Polling_District Nr.
Voter votes in a Polling_District.

District Address is an entity type.
Reference Scheme: District Address has
District Address name.

Reference Mode: .name.

Fact Types:
District Address has District Address_name.
Polling_District has District 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 votes in a exactly one Polling District.
It is possible that more than one Voter votes in a the
same Polling District.

C Area has Area Name; Majority Deputy
ontext: has Deputy Name.

In this context, each Area Name, Deputy Name
combination is unique.
Model Error: Constraint
'ExternalUniquenessConstraintl' in model 'ORMModell’
requires a join path.

Each Area is an instance of Region.

Each Polling District is an instance of Area.

5. 899 3H03901MHO BYEsE30YIAO dsBOL M3EH0To¢Mo LAMNMIGHIOOL s3HMYIEgds

909JHOMbMero  Lss®Bg3bm  LobBHgdolb  dmbsigdms  MgEsgomO  BSBOL
3M6393¢ oo bdgdol  OLESMMYJBHIOWI®  A9IM3094gbge  MdOYYEH-OMEEO
dmgo®mgdol  dgommeo @  CASE-obbEH®dgb@wwo  Lbs8mowqgds  (NORMA).

533MB53H0BdMo  3OHMmEglo  ImabAsMgdeol dog 1gdsbBolzmo BodGHgool  SEHIMHom
oflygdm@s, MHMIolb LoywdzgwbHg BMOI0OEIOdM®S JMBEI3GHMswGo Ldgds (1-gwo
©mbg) ORM ©@0s3®530L (65b.5) Loboom, ™mdogd@gdom s 36M90353)9d0m (353006900
009943H9oL FmMob), 9EM0dYEJO0m s Jom0 db0dzb9EMddOm.

30650006 Bo3MHMdEgdm LRIOHML 5©FgMs LobEHYIMNGO sbseo@03zmbol, 96 Lsdmemm
dmdbdsmgdeols doge HBgds (56 mOO039L MsbsdIOMIMdom), 19dsbEH03MM0 BodEHgdoL
LodOMs3erg, 90gy ORM  ©@0sg®535 @o dmemb, ERM  Ugdgds 8godemgds
3obLbge390o0. 96 Bo0Mgds 993035e9bGHMMO 3mb(393G IGO0 Bodgdgdo. HMIGE0s
9o  ImEOOL  Mm33H0Toemo, b m3gmgbo  LoLEBIAoL dMbs3gdms  dsBoL  LodmEmm

0ygmls
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695w0bsgool Jobbom ? Fglodergdgwos vy 9MS ©3MMGJBHJooL Hobs LEHow0gd by
3960LsBEZOML M39009L0 350105630 S FoFMOMOEbML 5M539MOL3GIEGHOIWO 35M0563HYd0 ?
MmO 39355356m0 Inbsrmbiwo dggyo Hobolifse ?

50335650, §0bs8gdsMg 35M0aMsxgdo 30bs  FoMdmzoyobmm 93 Lsgombols
390053M0L 4bs, J0YMTs O FMMT0HJIMWO SeEYMOHOMIMo 1dgdgdo.

d9-8  BoboBYg  FmEgdMos  39-6  BsbsBOL  ©O0saEsdol 993035 9bEGO
3M6393@womMo (99-2 ombg) ERM Uggds. 8o dmeol obbbgogqds b®owgdols (Tables)
509bMd5305, HMIGd03 93BMIdEGH0DJIMWO 3OHMEIPMOOL dMEML, dsqsmoms©, SQL
Sever-oll DDL-g350¢0905@ 29650436905 30D036Mm0 Ggsemobsigool dobboom.

ER-0053653900l 99050905 230639690L, Hmd ORM-0m@qeol 893300 go535MGH03s
ER-8m@gwo, 390dm, 943bo gbGowol bssgame dog0090 Bsdo. g.0. m3EGH0dobsEos, 50
d99mbg935d0, Mol mdogd@ol ER dm@geol s3900L 30Hm3Egbo 3bOowgdols Gomgbmdols
9d0b030Bs305, OMEs BgdsbEHolzmMMo INE0sbMds 5O 0MmM393s (1), 969 gl 296339990
06533530990 1O FsMHdIOL >OTMAbgMSs [9-12].

Majority_Depury_image Regon
Colpare Colenr
P majorty_Depuliyld ; . P2 megionID § nd
Depury_image: image areainss_lame  wanchar

) Ul : areald it
T L2 = peolirg DetrctDntnict_Acidresshiame | visrcha
U3 - poling_DestrickPoling Detrcthi @ int

Majority _Deputy regon_Name © varbinary

Columns |

P majority _Deputyld : ot ;

deputy_Same : varchar |

Voter VioterFingerimage
ot |y
P 2 woler™e - et vFingerPrintD :nt

Lii ]

addressame : varchar
lbarth D™y - varchar

U1 : FnaperPrintID © it

IFCH s meajority_Deputyld : it I
partyld: ink -—l_ VorerVoiceAudio

A2 pollineg _DistrictMe : ot | ¢ |
surnme 1 warchar | |
U2 : Woter_IDCode : char W oicelD 1inc

vol eriuanme & varchar VolceAudio audio

ingerimage rimage

65b.8. 89-6 ©05M530L 993035 96E M0 ERM Uiggds 6 gbMHowom
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"b6039OLor MO ©IMZ0EIOgdol  Lsboo: S’ = {R=<U,P>}, bosg R
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5369300650 MM ©53M300JOMEGOIMS (BD) JOOMOOMdS [59, 66-68].
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Write XML ©o@s300 2565bwgdmmo sbMowo Bsofjgdgds XML-gsowdo (dmbsggos
05%580). Read XML 0ows3o 9B6Hb39wymaly 58 dsDol bgmobwmo Fozombgsl. 99-10

BoboBbg 653969005 XML g3s0emols crol¢obo:

File Edit VYiew Website Build Debug Team XML Data Tools Test

[HadeliB0 Il Default.aspx Default.aspx.cs

<?xml version="1.8" standalone="yes"?»
“l<NewDataSet:>
-]  <lLectors:
<ID>1</I0>
<FirstName>goefand/FirstName:
<LastName>LsdbsMedy</LastNames
<Salary>2288</Salary>
<BirthDate>1971-84-23T00: 08 80+04:88</EirthDates
<ImagePath>~/PictureURL/Roman.bmp</ImagePath:
<DocPath»~/DocURL/CV-Roman. docx</DocPath>
</Lectors:>
-1  «{lLectors:
<ID>31</ID>
<FirstName>bilogmsdg</FirstName:
<LastName>pomnfipod/Lastlames
<Salary:leea</Salary>
<BirthDate>1985-85-12T06: 08 80+84:88</BirthDates
<ImagePath»~/PictureURL/GioBas.bmp</ImagePathz
<DocPaths~/DocURL/CV-Basilazefio.docx< /DocPaths
¢/Lectors:>
-]  <lLectors:
<ID>41</ID>
<FirstName>padobsdgomo/Firstiame>
<LastName>madsd/Lastiame>
<Salary:588</Salary:
<BirthDate>1997-18-22T06: 80 : 604+84 :080</BirthDate:
<ImagePaths~/PictureURL/Lasha.bmp</ImagePath:
<DocPath»~/DocURL/CV-GabinLasha.docx</DocPath:
</Lectors:>
</NewDataSets|

¥0g|oo] . J2i0(dy3 22mag S

65b.10. XML g350em0l dogmsogliols bGGmd@ds

6.2. 9m3boMgdgmms 0bEHgMBgolgdols sd8s39ds
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d69g0bY MLYOME MYROLEMIBHMOMIMNZ0L 2563360 3330993 MgdDY.

999GHOMbMo MHgaoLEHME00L BMMTs F9Jdboros Mobsdg®mmazg GHadbmermyogdols
359my9gbgd0m, oligmgdol, MHmymemgdoiss Windows Presentation Foundation (WPF) s Metro
Style App, ®m39w03 ©@O9oLsm30L 06m35300L HoMTmoagbl s gsdmoygbgds Microsoft
Windows 8-3o.

B396 89393°0gm, OH™A 3MHMYM53d> YBowoym F9gsMgdom FsMEGH030 S SO30MOE
L5530, MOMS 5gdoLT0YH LssBI36M MBBOL MGROLEMIGMML Fo5E30¢GOMEs Fobsb
dmdomds @5  dmdboMogm  @@OMmol  FodbodorGmo  qedmygbgds.  sbY39
39035¢0L{0bgdmEos  ImIHTsMgdgwms  06EIORJoLYdIOL  ©TMT390s  LodoMmZzgw ML
bmAdgbo, sDYMB0X bg0, Mbo S sx8bIBO JMM3EgdOL Fo@dmToyqbgermsmgzols [7,17].
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dsbbY dolgers s50BmBgbowo 0dbgds 3MMYMmTolL doge s 93bMdgds Lodbm Los®B)3bm
3Mdobools MH9gaoLE®MbE §930Ml 0ol Jglogd Mg Mo EOML s HMIgE MBIHEDY 4o05MS 339
930LGO305 595 M) 00 5dMIMBY39Ds.

3™dobool §93600 35¢0YdMYWwos 50339mMb bgwrdgm®g bdol doggdol %oddo s
536m0ML Lo T(393 MMQ6MYOL BIMO0b0TbME0, Tglsdsdolo M1oa0M9gd0LIM30U.

36OMyM53Mo  YBOHMb39wwymzoLbIM30L  2odmzoggbgom  vpbargbo  gdbozs o
5659900039  $9dbmErma0gd0:  momol  sbsdgFol  L3BgMo,  gEgd@O™bMo
bgdmfigeol  3s6gwo, bdol Bsdfig®o s dgdgy oo sdmI3bmdo  LobiBgdgdo o
RBMGHMI35053)0, 5369139 30MmIgBHOH0 bIMH09d0L TgsMgdol Lol gdgdo.

50 439wox8MOL boOx by, 0w dmbs399900 56 096905 39GHIMdMEo Imbs3gdms dsBsdo
09396 56 dm9393500 96B9369030 FMbofowrgmdol MBgds. 3OHMYMSTS 0m35¢oLobydL
3905 30650  bmdMom  5dmIMBY3wol  0©9YbEH0RB0E0MJO0Ls, 0O TSEHJO0MO
00096@053035GHMM9d0L  FgdmEHoboll o Fom MJoe0DoE0SL, MHMYMMOESS  STIMIGBI3OL
000l 9658930, 5dmIMBgzeols bds, sdmIMBg3ol bgerdmfghs s  sdmIMBg3eoL
00mdgEMHo LYYOSMO.

SHEs YIS 2o630boMm 36HMYM5ToL 3Fsmdol doMOMIO 3M0bE030:

395G 6 BssMBRg36Mm 3moLosl 99690 Hobslfot BMOT0MGdMo Fmbo3zgdms BBy,
09 MM LYs®BRI3bm MBBDY BMIgwo 3mdobool (93mo GOl F0dsaMgdMWo s o
13bg305 IM3z5¢gMdgd0 543l bsgzolMo.

LSoMBY3BM™  MBBOL  AobLBOLLL  sTMIMBg3ms  FoMgdol  HYJds3©Y, OMEILSG
(930G GHMOM0 J5BLBOL 3OMYMSAL, 30MZ9W MHOQT0 MZ3000Mb 250310l 0EYIHEGH0B0 >3O0
@5 OHMYmO3 3o dobo 9MmgbEGOHMds ©oY0bEIds, GMAMOE MJROLEMGHMGO, STob
390009y dmbgds dmmbmgbs Access Code(AC)-ob, GM™Igwwog 046905 Mbozsermdo s
Pobolfot owmdmeo 3mb3zgMEH00 996935 0MdIEo LsdbM 3mTolool MozxEMTsMgL.

mbs dgpgl  90bodbmwo  3mbzgMEGHolL  aoblbol ™mddo, MHMIgbgz  3mdobool
0530x% MIOJLB  ghmo bgedmdfjg®gdo 0969006 ogx MmOl TMoAOWg ©9
Lodb™m 3mdobool 930M9gd0. s50bodbyro AC 3m©ob d9@sbol 99y d0939ds0 MGEgds
©50{gmb 53mIMBg39w ™S B0MYdS S MYAOLEMSE0S. YM39w039 U 5d0gMHOL s 5TYsMHOL
MBoRMMMYdoL  boGolbl s 9@ ©odsxIMIOWMOSL 1dgbL  gegEOMbM  Los®RY3bm
Lol gadsbs.

50m3MBg3ols  MdsbBg  dolgarolsl bgds dolmzol  domIgGHOMEo  bYIMHSmOL
39OWGOs  390-358960L 3933900, MROLAHOIGHMOL  Fgmdos ghmo b ®589gbody
LYYHSMOL 2oIMGOS S SMBG3560L 4539009d.

300-359965  0856MHm9ds  3MIMAMOT0EID  ©@d 93990l MHMgdom  Bsbsfgcmgdls
30030@gm 30, LosE 0bsbgds dmgowsdols LryEmsmo Ms30L039 Moo MEmO ILIbgWgdom,
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3960Bgmo LMoL sdws bgds d0@Jds® s mbszgdms d5BsTo Bfgms, brerm
©65MBRg6o LEmsm9gdo 533 MIoGH MO 0dgds 8YsM0 EOL306. 3599MHOL BoBsMOZ5©
36OHMyM53Mo MHBOHMB3gmymRs 09gbgdl 30330993HgMH30 sOLYIME EMS0396ML, MMIgElss
3Bl o 533MIdEGHIMS 5Ygbgdl. (bsb.11).

bdol BobofigMo o J03MMmBMmbby §3mdol 2sbLobm®mE0gwgdws godmgzoygbgom
4390330l 39MAS 3BMBOEO S QOTMEFPOWO B0BLPOMMY3S, MMyMEOOEss Naudio. dobo
9903900 bgds 3mds d03OMBMbYY ©s dogds Yzgws s®LYOIro FJolMHMBMbOU,
6HMdgwoE J090HmgdMwos 3m330MEgeHY (bsb.12).

@bgﬁ,amnu HRogs
®bﬂ55mu Fsdems

yanems Lfsmok Fadems

Microphone

Microphone (High Definition Aud
Digital Audio (5/PDIF) (High De

Bob.12. 309309930056 J0gM0g0Eo 3030 MBMbgdoL Bylibo

M930LGMGHMOTS  Mbs  S0MBoml Jo3MMmumbo s Bsofigdml bds, Gmdgwois 1939
@OHMJO00 Bofigcsls 53907908 30033099BHgMoL IgblogMgdsdo. Bsfgmols 909 dglsdergdgeos
Bsf 9600 bdolb dmlidgbs s Jobo 4695303)eo bobgs. (Bob.13).

56



GESJ: Computer Science and Telecommunications 2014|No.2(42)

ISSN 1512-1232

CAUsersilaSha‘AppDatatlocal\WoiceRecord\e026ecad 021b-4253-b5e4-e2a42450.wma

Bob.13. Bdob M5x3030 453mbobrEgds

36MHMYM59Mo  NYOOHMb3gwymas 9033l 9aMgmzg dogr GOy 3503090l
HMdgog 96O dobgdlb OgaoLEBHMIGMOL G509 Lsbol Jgzmdol 33900l MBEGISL
50m3MBg39wms  M0LEHMS300L EOML. 39MHdmE, Lobgerol, g35M0ol, dsdol  Labgerol,
doLsT>MMOL O BodBH0MHO FoLodsMmol gBobs s MYROLEHMSE0S Fmbgds Fobolifjoe
396LsBO3OMEOo BMbEHom-Sylfaen. Mog 99gbgds oMo BxdgMl, 0ao 30w gdws 0469ds
11 60865 MoEbzomo dmbsigdo.

50bodbmeo  993Ma9%0L  ©sd3900L  @OML  doz0090m  d9dgao  Lobol
390583MMbOMYdJE OIW MG Bsbx sl (Bob.14).

Bob.14. 458580mMbowgdgwo gsbxsms

36OMaM5ds  250mO0Ebogl  99mIMBG3eol  Tglobgd  sMLONo  0bgm®Ts300l
3990bg935d0 35Bsdo BbsfgMHol 4539009d5L, M3 Mogol dbGMog bgwls Mol sHhg3b90bY
M920LEGHM0MGIYO 53MmIOBIZ39wMS HOEb3oL bgermgbme BEML.
36OMaM53Mmo  HBOHMB3gygmxs  0m3swolfobgdl  sytgmzg  gwgdGHemboaeo
bgdmfig@ol 99¢3)obs-99bsbgol dmmel (65b.15) ©@s 0ol 5658930l d9¢)9bs-89bsbgs-
0©96@08030MJOS.
B —

C'—_'i. gbf_{ﬁqﬁ’lﬁ J__h]

grpbeifighiol gpfirib 57 gAlgrpge Lslboghgiul
[—— e
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Bob.15. 9e9dGHOH™bmwo bgadmfig@ol 9@ obs

53¢™Mgd0L doge Hgds s939 Lbgs YW gdOL s dErm3gdol Tgufagers s 33¢0939,
o3 7obmall 3535000 046905 AoLOX IOMYOIEo Bb3soLlbZs Lodgabogdm LbEo@0gdols
@5  Bsdmmdgdol  Loboom.  dmemb  a30bs 3093  ghobge  5©0360dbmm,  GM™JI
39000535H90M@0  3MMaM9dMwo YOO Mb3gymazol  2sdmygbgdom  gwgddHOmbmeo
56B936930L BoBoMmgds 046905 go®sbGH0 Imlabergmdsdo s®B)36900Lsa0 bMdOL S0y bols
@5 JobdEdo 565 6030 OLEBWMO J9B{YMdOL olvdsTO.

36MmgdBHol  gotryagddo 999085390 e0s  dmdbIoMgdgmms  0blG®mdzogdog [1].
9525w0omo©, 99-16 bsbsbo 2308396938l M9gaoLEMsE00L RGOl F93LgdrIE, LodME MM
39600563)l.

BomeE0
Baliogesdy
Teadio

60001012979

Jmoraolo, eeofodessbodol JmBs

mdnemolio, 3360l fmfis

& b3k Bsfioms & vowodeloes

d_ 33&0@5 %)

Bob.16. 90LEHO300L BMEOIs

6.3. 3m316035305: WCF - $gdbmermyos

00Bbgl—-3MM(399d0L LI gdolsl  ghm—ghmo  8b0dzbgwmgzsbo  sL3gd@os
WOH0YONMOS (308996035305) 93e035:3090L TGO, 30gb@gdls s BYM3zgMgdl JmGOU,
5369039 89985-3Mm37LYdLS S 3B —65IMYOL FMMOU.

53035300l 3og90mol  Bobom  asboboergds  3OMgdBHoL 52905  Los@bg3bm
LobGgdobomzol, HMIgedos Fmmbmzbowo 0bxMm®mAs30s (Fogooms@, sdmIMBg3ol 96
©9399GSGHOL  Tgbobgd) 25503995 FoE0sgdlL  (Los®BY3bm  LobBYdol 0gMscmdomwo
M 900) dMob.

0053560 48990900, MHMIgdog 3mdbolsEoolmgzol 2sdmoygbgds 6ol Send o
Receive 39090900 (s domo 35M0530900: SendReply s ReceiveReply). gl 499090900
399m0y9gbgdls Windows Communication Foundation (WCF) @&9dbmamaosts 99¢9gmdobgdoms
39005L53995© s IMboEMMHObyoLmZ0U.

53530 3963030 WPF-s3wo03s30s (Windows Presentation Foundation), 6&mdgwos
399009gbgdl 300006035300l Lb3o@olbgs  93w03s30sms  dOBObIL—-3MM(3gLYdL  TmGOU.
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9525w0mo©, gl Jgodegds 0gml 396G MMO Los®BRY3bm 3mTobool mgobo ((396¢©0),
9300MbsM©0, Mmedols (Abseg) 56 MdboL Lys®BY3bM MROLYdO (oW 0sEYdO).

6.3.1. WPF 36mgdol 994abs

1. sbosgo 3Gmgd@ol d9ddbs WPE 53¢0035300L Lobom ofjygds 36MHmgd@ol Lobgaols
ElectionSys s Solution-ol oobobgargdols VisProject dg6bBgzom (bsb.17).
2. Solution Explorer-do ElectionSys 36m9d@bg dombol 356x3965 00gs300m s300R0Mmm
Add Reference oo .NET 3b®00@sb 0o3535¢ ™0 99800930 3953906 900:
o System.Activities
¢ System.Configuration
e System.ServiceModel
o System.ServiceModel.Activities

Mew Project [ 2 &J
Recent Templates | NET Frameworkd v | Sort by: | Default v | 23 [E)| search Installed Tem 0
Installed Templates “ T Vieual C£

] E‘cﬁ Windows Forms Application  Visual 2 ype: Hisuats
4 Visual G = ~| Windows Presentation Foundation client
Windows - " application
Web ‘,Cﬁ WPF Application Visual C#
Office 3
Cloud é‘t‘.ﬁ Console Application Visual C#
Reporting -
SharePoint % ASP.NET Web Application  Visual C#
Silverlight B
Test ;f,cﬂ Class Library Visual C#
WCF -
Online Templates % ASP.NET MVC 2 Web Applica...Visual C#
Narne: ElectionSys
Location: DAWPFMMDBY v
Solution name: VisProject Create directory for solution
|| Add to source control

Bob.17. WPF 53cn03s3ool 894dbos

3. Solution Explorer-do 99b69006M©qds 306mMbol gsowo Losbgerom Windowl.xaml,
OMIgbsg 3339¢om Election.xaml - oo.
App.xaml go0o goblsbEg®ogl 30bmNMliols startup-b. glss sbews Windowsl g3soqro,

H03gerog b 993335 sL939:
StartupUri=" Election.xaml"

6.3.2. sbagro config-gsogrol s Class-gdols dggdbs

6500906039  53w035300L  3mbRoYMMHOMYOOL  FoBbom  (LosMBY3bM  BoWOsEgdOL
509bMdoL  Jglsdsdolo) d9oddbgds  App.config gs50@gdol ©MdMgdo, MMIgddos
I m93L90e 046905 9Lsd5TOLO FoErosol FobozMMo dmbszgdgdo.

ElectionSys—36Mmgd@obl Solution Explorer—sb go®Bg30 Add New Item >. coosermy®
039bxoMsdo General xamado goMBg3o Application Configuration File. g3soqmol Lobgaro
53GMAsGHMMo  960oL  App.config(). 3mbgogmMogool  Bsodo  d9303sbm  LsFoMm
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9dmbs39990L
1-g9em0 @obEobyol dbgoglo.
<!l— wobGobyo_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 ULgdgost 543 36033690mdqd0 Bowroseol Lobgero, ID (Mbozswrm®do
0096GH0BR035GHMM0) ©5 FoLvAsMMO (3MOEGOL BMmdgMo, OHMIgEwbsg 530035305 094gbgdl).
dmmbmgbols doLsdsMm0 2obLEBEZMI3L 3mMEHOL bmdgMl, Lsomss 04693 dmmbmzbgdo
393 936000. gb5degd9e0s B3 30O EJOOL godmygbgdss, 09 g 930EgdgEo 0gbgds.

390009y LsFomms 890ddbsl  3awslo, MHmIgeog  2obLaBM3M3L  F9EYymdobgdgdls
53003530908 dmMob. Solution Explorer-osb Add -> Class o Bogfig@mo 3arsliols babgero

Election.cs. 59 50030 ©53585¢Hmm Lobgebog®mEgqdo (namespaces):
using System.Runtime.Serialization;
using System.ServiceModel;

Election.cs g3o0¢do gob3Lsbzmmom Bsdo 3ensbo:

e Branch: gobLo®036Mo3l 8mbs39990L Los@hg3bm Lol gdol gowroswol 3gdsMgMdoL
d9Lobqd;

e ElectionRequest: 256L5H03653L 30e05¢0ols dmmbmgbsls;

e ElectionResponse: goblisDmgcogl 35Uvbls dmmbmgbol 99L50530L g30Erosolbm3zob.

d9-2 obEobado dm393w0s gbsdsdolo 3MO:
/1--- ool obyo 2 --- Election.cs ------

using System;

using System.Runtime.Serialization;

using System.ServiceModel;

namespace ElectionSys

11 o050l dmbsoigdms LEAMMJGHMEOOL QoBLDEIEM

AR s ks ks ks R sk R sk R sk R sk sk R Rk ks Rk ok ok /

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)
{
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BranchName = name;
Address = address;
BranchID = id;

public Branch(String name, String address, String id)
{
BranchName = name;
Address = address;
BranchID = new Guid(id);
}

#endregion Constructors

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

/1 Beambmgbols 893 gmdobadol 2oblbobmams, 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();
b

public ElectionRequest(String arealname, String majordeputy,
String region, Branch requester, Guid id)

{
_ArealName = arealname;
_MajorDeputy = majordeputy;
_Region = region;
_Requester = requester;
_RequestID =1id;

i

#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; }
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}
[MessageBodyMember]

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

#endregion Public Properties

}

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

/1 3mbmgbols 99Eymdobgdol 3oblabmg®mos: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; }

h
[MessageBodyMember]
public Guid RequestID

{
get { return _RequestID; }

set { RequestID = value; }

#endregion Public Properties

[ R s ks sk sk R sk R sk ks R R sk Rk R sk sk Rk Rk koo /
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11 59030L0L 30bEHMYJEHOL AobLsbwgMs, IElectionSys

11 &®Igeroa MO0 dgomEoligeb 99ygds: RequestElinfo() o

// RespondToRequest()
/*****************************************************/
[ServiceContract]

public interface [ElectionSys

[OperationContract(IsOneWay = true)]
void RequestElinfo(ElectionRequest request);

[OperationContract(IsOneWay = true)]
void RespondToRequest(ElectionResponse response);

}
}

9909290, Solution Explorer-b 94690 slgomo babg (bsb.18).

Solution Explorer * 1 X

= [ (21 &
; Solution 'VisProject' (1 project)
4 | 7] ElectionSys
> |=d Properties
»  |+3] References
i App.config
a = Appxaml
% Appxaml.cs
] CreateRequest.cs
#] CreateResponse.cs
] Election.cs
a = Electionxaml
%] Election.xaml.cs

ERELITWN % Tearn E.. BB Class Vi
Bob.18. Solution Explorer-ols g30bx oM

6.3.3. Window Form —ols 356b5%@3®s

393blbs Election.xaml gsogo s s306bomo XAML tab. Bsgsbsggwomom
399930
99-3 obBobaol GgduEoo:
<l- — wobBobyo_.3 — — — Election.xaml ---- —>
<Window x:Class="ElectionSys.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml
/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="gw-bosMBg3bm LobiGgds" Height="480" Width="650"
Loaded="Window_Loaded" Unloaded="Window_Unloaded">
<Grid>
<Label Height="40" HorizontalAlignment="Left"
Margin="12,0,0,0" Name="1lblBranch" FontSize="22"
VerticalAlignment="Top" Width="276"

3MQO
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FontStretch="Expanded">mwdo: mbmOagmo</Label>
<ListView x:Name="requestList" Margin="12,42,12,5"
Height="150" VerticalAlignment="Top"
ItemsSource="{Binding}"
SelectionChanged="requestList_SelectionChanged">
<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 MajorDeputy}"
Width="95"/>
<TextBlock Text="{Binding ArealName}"
Width="180"/>
<TextBlock Text="{Binding Region}"
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>
</GridViewColumn>
</GridView>
</ListView.View>
</ListView>
<Label Height="30" Margin="15,0,0,210" Name="label5"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="148"
HorizontalContentAlignment="Right">3sgmG0o@s60 ©g3m@Es@o:</Label>
<Label Height="30" Margin="34,0,479,180" Name="label2"
VerticalAlignment="Bottom"
HorizontalContentAlignment= "Right">bos6Bg3bm merdo:</Label>
<Label Height="30" Margin="45,25,0,150" Name="label3"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="60"
HorizontalContentAlignment="Right">®gaombo:</Label>
<TextBox Height="25" Margin="169,0,0,210"
Name="txtMajorDeputy"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="200" />
<TextBox Height="25" Margin="0,0,161,180"
Name="txtArealName"
VerticalAlignment="Bottom"
HorizontalAlignment="Right" Width="300" />
<TextBox Height="25" Margin="168,0,0,150"
Name="txtRegion"
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VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="100" />
<Button Height="23" Margin="497,0,0,150"
Name="btnRequest"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="98"
Click="btnRequest_Click">Send Request</Button>
<Label Height="27" HorizontalAlignment="Left"
Margin="15,0,0,137" Name="label4"
VerticalAlignment="Bottom"
Width="76">Event Log</Label>
<ListBox Margin="12,0,12,12" Name="lstEvents"
Height="130" VerticalAlignment="Bottom"
FontStretch="Condensed" FontSize="10" />
</Grid>
</Window>

390009y 9300BR0oMmm Design Tab-U. gm®dsb mbs 3Jmbogl d908gao Lobg (65b.19).
3mOIoL bgs boffoerdo Immbmgbgdol sos (RequestList) sbobogl 993mbvgen dmmbmgbgdl,

I gd03 9ngddggdsd0s. INmMBM3BOL golivgbogbs Mgaombswn® 396EGH®T0 godmoygbgds
390900 gm®IoL 995d0.

oee-LssfRngber Lol o0

ngo: BB 0

Request List

B3gmBOGIRHO @IFIASAO!

LasfRnabe memdol

oo Send Reguest
Event Log

65b.19. 06&9ORg0LO ,,Los®B3zbm mendo*

5 809000mMgds BoRWOMO©, o§MM0EIM0 ©I3MEBIGHOL 33500 _U., LosMBg36m_merdo
5 M930mbo, 89909y 339360l Vo530 ,,0mmMbMm3zbols yogBogbs (Send Request).

,»,0030gbsms  MgaoLEHMe30s”  (Event Log) d3gs dobEbgbs  3mobgdo  sbsbogls
00BbgL3MM39gLYOOL T9gEYmdobgd9dL.

6.3.4. 39duBHob BsdGgMHoL BHoE0BOF0S
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WriteLine 890900bmg0l, Hmageos 39809gbgds ¢gdu@ol godmbo@ebosw 930Ms6%g, o6
©5330Y9b9d05  m30L9ds  TextWriter.  3mblmeol 970030  GH9gduBo  93GH™IdEGHMmO©
39900396905, ZMEOHT>BY 499mLsE9bs© 30 MbEs 293936mm  TextWriter 3¢0sll.

6.3.5. 53035300l LEE03IMHO B0IMOMNYdEOL »YBOHMBlgEYmes

05300056  Mbs  8goddbsls  LGsGH03MMo  3wslo, MHmIgeos  MBOWblgLymal
53e0035300L 5396% 565Lm5b f3mdsls. Solution Explorer-do ElectionSys—bg dolols o696
00300 300Bg30m Add -> Class (65b.20). 3¢0sbols Lobgeros ApplicationInterface.cs, ®mderol

3605390 ©95e0BoE0s ImEgdweos d9-4 eolBobydo.

B &
Installed Templates Sort by: [Defau|t v] [
4 Visual C# p

Code ohe| Class Visual C# [
Data

> i z
General Cﬁ Interface Yisual C

Web

Windows Forms —=| Windows Form Visual C#

WPF

Reporting @ User Contral Visual C2

Worldlow - i
Online Templates @ Compenent Class Visual C#

Marmne: Applicationnterface.cs

65b.20. Class-ob s®Bg3s

Il = — eooliBobyo_4 — — 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)
{

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

}
}
public static void RequestElinfo(ElectionRequest request)
{
if (_app !=null)
_app.RequestElinfo(request);
}

public static void RespondToRequest(ElectionResponse response)

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

public static void NewRequest(ElectionRequest request)

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

H
H
H

ApplicationInterface 3eoobl 593l LEOEGH03MMO B08M0mMYdgo (_app) 93035300l
03obx oMby  (MainWindow  3awsbo).  LbEHos@ozm®o  AddEvent() dgomeo  Jdbob
ListBoxTextWriter 3ansliol 93b983wsml, Hmdgwoi d90ymddo 04690 G:goeobgdmemo s
0dsobgodl dob WriteLine() dgonmqb.

393bLbso Election.xaml.cs 3500 @5 00935953 ™0 89990 LabgwliogMggdo:

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;

5359530 MainWindow()-8o 30bLE9dEHmEmol 999090 30mEO:
Applicationlnterface. app = this;

5g this 5060305e0%BgdL _app dodsGmngsl Applicationlnterface 3¢sbdo. 3065096 oo
BGHOG03MNM0  3¢0l0s, Bsbdo 0db6gds FbmwmE ghmo gaHrddscmo, GMIgEbsg 99b9ds
900sem3> MaimmWindow 3eolibg.  ©o3585@™mm  d90ga0  dgomgdo  Election.xaml.cs

9350¢do.
public ListBox GetEventListBox()

{

return this.IstEvents;

}

private void AddEvent(string szText)

{
IstEvents.Items.Add(szText);

}

GetEventListBox() 9900m@©o0 5060vbqdl 9356 808m0mgdgewls ListBox—ob ggsd@omco
3MmbG®Mmmobmzol, Mmdgwdsg Mbs  sLobml gl dmgwgbgdo. 8 dgmmEL 09ggbgdls
Applicationnterface 3ewslbo. AddEvent () 9goml 0ygbgdl s3eno3s30s 35906, Gmas dsb
b F0MHYdS 3960l ToEgds.

6.3.6. ListBoxTextWriter—ob (95¢r0bs0s

53595 36MMmgdBL  3wsbo  ListBoxTextWriter.cs, ®mdgools Hgowobsgos 99-5
obEobydos dmgdmero.
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Il = — qooliobyo_5 --- ListBoxTextWriter.cs ------
using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.1O;

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

{

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._isOpen)
throw new ApplicationException(textClosed); ;

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

public override void Write(string value)

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

ISSN 1512-1232
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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.Beginlnvoke
(new Action(() => this._listBox.Items.Add(toAdd)));

}
H
}

ListBoxTextWriter 3¢0obo sG>0l d0©0gdwwo sdLEHMog@ o TextWriter 3¢0ob0@sb o
MBONB3ggmRl Write() 9gom@ol  35bbm®309wgdsl, MHmIgeog 935¢gdL  LBEGHMOJMbL
ListBox-do (0099 abweo  25bsbmdiogermo  Write() 99gomol Bsdo  35sGH300,m39,
030Lm30L ®MI 0gmb Jowgdmwo, Mmym® 3 char 6 string 56 char [] dsbogo.)

sOLYdIMEo  3MbLEGHMMIBHMMO  094gbgdl  LEHSBH03ME  Applicationlnterface 3oLl
MainWindow-ols  IstEvents  3mbGMHmoll  dobomgds. 0o 1939  NOOHMb3gwymazl
3MBLEGHOMIGHMOL, OmIgewdog ListBox 89godergds  9gbemegl. gl 30bLEOwdEHmemo
299m0yqbgds Applicationlnterface 3ewsliolb AddEvent () dgonmqoo.

ListBox-ob Add() 8900m©0 bm&mE0ogw@gds 93¢0035300L dgb6mvargdol bszsol (thread)
090009353. 030 9390090l 535 Dispatcher-ob  Beginlnvoke() 890mmol  godmyggbgdom,
HMIgeog SLmEoMmgds IstEvents do®30L 9engdgb@msb. gl Lodmoegdsls sdeg3l dgomb
0099950b Bb35slB3S 65350090056 Q59MIsbgdols EOHMUS.

090l 25dm, MmAJ ListBoxTextWriter 3¢0sbo 5ol dowgdwyero TextWriter-eob, dgodegds
dolo JomMmoMYds, Mmamma TextWriter m30L9d0Ls Bgdoldogmo WriteLine Jdggdobmgol. o
bEoGolzmMo ApplicationInterface 3¢goobols godm, ListBoxTextWriter 3¢0obls dgwmdenos §3c0mds
IstEvents 9e0gd9b@GH P9 93¢00035300L 45601905653 30.

g MHMI, 9OLYdMBL  Lsdo  bo IstEvents domm30L  99d9bBHTo  BHadu@ol
5L5TSGHJOIWS:

@ 530035300l d0gbosb, 458m0ygbgds crmzswmMo AddEvent () 8900mqo;

® 53035300l 256M9sb, 9o8moygbgds Applicationlnterface 3goolbol AddEvent ()
9d9onMO;

e  WriteLine §890900@56, 80gomomgds TextWriter cmgoligds ListBoxTextWriter-by.

6.3.7. 37935 3G39U900L MYSODI305

39-20 bsbsHBg B5h3969005 BMAS©O My03s S F9BYmO0bgdoms Bo3ogo. 53 bggdols
9099963930 330569000 046935 sblboo, s3xgMs© 30 F9Bbomw 046905 doGomso
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3Mb63983(30900. 56O 5MOLYOMBOL sGMs30msMm0 Receive J09gds. ol o030 S3E035(300
900090L 8909535¢ 9@ Ym0069090L, 9999 30 390M0dsbgdL (56 S©oYbL) Bmds 3OrMEgLL.

6.3.8. 99(%9md0b690505 Jo®gds

d9-21  bsbsBBg  LgMz9Hmo  53e035305  00gdL  T9BHYmdobgdol s  obsb
5393006900 gegdgbGHo ©O0sMsdgHg sM0OL wgdgero IElection.RequestElinfo. gotqos
5dobss, 3w09b@0l 53Q035(30 0093l 393ymd0bgdsls Qo 9999630
IElection.RespondToRequest-oo  560L  50bodbmeo.  glss  LgMgobyero  3mbEHModEobL
9™ 900.

: - Client _— N
Client Application : Server Application Server
| Workflow | | Workflow
I I ]
I I I
1 1 1
| | CreateRequest | | '
i | Send J.—+ I
' WriteLine ! 1
== I' | TElecdion. RequestElinfo | !
" WairForResponsa : pR—— - :
H | | Applnt. equestElinfo H
I I | RequestElinfo
; : : v
' I I | WriteLine
I I I
' ' +~ Invokeldethod
i i * 1
T
: : Applnt NewRequest : WaitForResponss
I I I
i 1 | AddNewRequest I
1 1 1
I ] ‘+ ]
: : Reserve or Cancel +
I I
ResumeFElinfomark + b
: : d WaitForResponse
1 1 1
i i i CreateResponse
I I [ }
" | " WriteLine
1 l L{ Send
Y : : :
[Electon. RespondToRequest| | I I
I I I
Applnt. RespondToRequest | o ' I
I ] ]
RespondToRequest i i i
I I
BesumeElinfomark —i- i I I
1 |WaitForResponsa | 4 1
 [WriteLine : :
I I I

Bob.21. ImEgdol 3w9dsmdols ermy03s s d9@Ymdobgdsms
6535000

393blbom  Election.cs gvsowwo, GmIgwdog 250mBbgds  0b@Hgdzgolbols 99dwgao
29BLOBOZMNdY:

[ServiceContract]
public interface [ElectionSys

{
[OperationContract]
void Elinfo(ElectionRequest request);

[OperationContract]
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void RespondToRequest(ElectionResponse response);

}
L5F0OMS 30609 3300 9d0L Bo@oMgds. 390dme OperationContract-l «bs ©@9sGH ™ML

(IsOneWay = true). §398mo 6583969000 9bs:

[ServiceContract]
public interface [ElectionSys

{
[OperationContract(IsOneWay = true)]

void RequestElinfo(ElectionRequest request);

[OperationContract(IsOneWay = true)]
void RespondToRequest(ElectionResponse response);

H
39(¢)ymd0obgds 036905 BOBEYL3OMEGLMD  gPms©, og™sd  3sbbo  FooWYds

ServiceHost-om 530353006 dogbom. sbg, H®3 gl 5655 dbozmemo mOIbGOZ0 LomdsGO.
SOLYdMBOL  J9EHYmd0b90900 MmM03g T0TSMMMIGOOm. MoPD A953Bsgzbol s Fomgdol
LodmEmm 9O Gowgdo  Lbgoolbgss, WCF 5358  s30JloMgdl  HmamGE  (39¢39
9603035607 9d0560 F93Ymdobgdgdo.

6.3.9. Lg®3z0LoL 3MbGHMJGHOL MYoE0BIGE0S

L9MH30LOL 3MBEHOIIEBHO FoBLIBOZMZL Tbmwm© bgwdolsfigmd dgommEgdl, 0ao 56
WBOHMB3gegmxzl s 083¢gdgbBogosl  (Mgowobogosl).  B3zgbo  3Gmgd@olbomgzol
5300098905 58 LO30MbOL goshy39gds. sdo@mdss, Solution Explorer-do ElectionSys -y
9o6x3965 wowszom 30MBg30m Add Class. 303000930 3esbol Lobgerls ClientService.cs.
dolo 3mol MgoeoBsE30s 6583969000 89-6 Cwoli@obydo.

Il ===== emolBobgo 6 ==== ClientService.cs =====
using System;
using System.ServiceModel;

namespace ElectionSys
public class ClientService : [ElectionSys

public void RequestElinfo(ElectionRequest request)

{

ApplicationInterface.RequestElinfo(request);

}

public void RespondToRequest(ElectionResponse response)

{

ApplicationInterface.RespondToRequest(response);

}
}
}

9B Mgo0Bsz0os 09gbgdl Applicationlnterface LGHo@G03m® Jewsll, M®IgEos 9339
3949600005 B39bL dogM. ym3z9ero 3goMEO MBIGMImE 0dsbgdl ApplicationInterface 3erslols
d9L5d5d0L  AgonmEL. gogblbso Applicationlnterface.cs gosoo s ©93535¢ ™Mo d939a0
9900 00:

public static void RequestElinfo(ElectionRequest request)

{
if (_app !=null)
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_app.RequestElinfo(request);
}

public static void RespondToRequest(ElectionResponse response)

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

9L 8900m©JYd0 Ms30L FbEMI0Z 0dsbgdl gbodsdol FgmmEYdL 5303530530 BESEGH0IMMO
909000930l godmyqbgdom. LsFomm 06gds 53 IgomEgdol MgoeoBgds Election.xaml.cs
135030, M3 IMY3056980m ©I3BdOMBIdOM.

6.3.10. ServiceHost -0l 95¢r0Bs30s

3303530030l 59300 9dGE0S ServiceHost-obl  ©9oc0bsgos  99dsgswo
39¢)9md0b9gd3900L  JoLOEgds  (FmLoLdgbs). @ogblbsom  Election.xaml.cs gsoo s
0535953 ™0 99990 Jersbol (g3¢gdo:

private ServiceHost _sh;

090 99605 3ms3LEIL 3MBLEMIEHMOOL Fob. sbig:

public partial class MainWindow : Window

{

private ServiceHost _sh;

public MainWindow()
{

InitializeComponent();
Applicationlnterface._app = this;

}

ServiceHost 0{jggds 05306, OmEs @obxs®s BIGHZ0MOMME0s ©d 0bmMgds, MHmEo
3obx MO STMAHZ0OMI0s.  IJNMEIOOL  ©odsBHgos  b5h39bgd0s  39-7  woliEobydo
MainWindow 3¢0slolomgol Bos@306MHm30L s 59mGH300m30L dm3egbsms sddw)dsggdegdols
LMY oBszOM.

Il -- goobBobyo 7 --- The Loaded and Unloaded Event Handlers ----

private void Window_Loaded(object sender, RoutedEventArgs e)
{

/1 250bLbL config G300 s F0Y39L BOEP0sEOL Labgero s dobo JugermEmo JoladsG O
Configuration config = ConfigurationManager.OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app = (AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["Address"].Value;
11 300500l Lobgaol godm@obs gm®mdstby
IblBranch.Content = app.Settings["Branch Name"].Value;

/I ServiceHost-ols d9Jdbo

_sh =new ServiceHost(typeof(ClientService));

1l @3Bl FgmEowol (Endpoint) ods@gos

string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding = new BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(ILibraryReservation),bBinding, szAddress);
/1 ServiceHost-ols qoblbs 993ymdobgdgdols dolowgdo (listen)

_sh.Open();

/I ListBoxTextWriter -ob ¢gb&omgds
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//ListBoxTextWriter Ibtw = new ListBoxTextWriter();
/NMbtw. Write("gb 560b Gqb@o - This is a test");
}

private void Window Unloaded(object sender, RoutedEventArgs e)
{
// service host-ols s™3900
_sh.Close();
H

9dm39bols ©sddmdogqdgero Loaded bLBOL 3mbG0yMGS300L B0l @S 5053LYdL
Lo5MBY3bM MBbOL (Fowoswols) Lobgenl IblBranch - dsGm30l 9engdgb@Edo, sdodmadsE gmMds
SbBIZL CMZIMBO BOEOSEOL Bobgemls.

39009y 04dbgds ServiceHost 0obsdgbog®o (passing) ClientService 3aslolbs, H™Igeo3
SbEabsbls 993999600 MMM Jobo MgoE0BIE0s.

3900099 030 53mbx30aMHO0MHOL LWL FaMEHowl ServiceHost-omg0l, 04gbgdl o
36™d00 JobsdsMmOol, 0330l s 3MBEHMdEHoL Ladgmels.

Unloaded 8mgqgbols 08348539090 wd®oem@ bwdogls ServiceHost-b, sbg ®md dg@o
5056 3mbgds 99@Ymd0690900L Jowgds.

6.3.11. SendRequest 8ds 3GrEgLOL HYoroBsE30s

b G9356MHIemm 3ds 3Mr39L9d0L MYoobBs30s. Solution Explorer-ols ElectionSys -
g 056x3965 @ows3om s300Bomom Add -> Class. Lsbgwo ElectionWF.cs. 3mqol
950Bo3E05 3999 0s 89-8 crobiGobydo.

Il --- goobGobgo 8 --- 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 8903938 Mo workflow-ol AsBLsBEgGLL:

// SendRequest - 5060305¢0D0MIOL sbogw IMmmbM3bydL,
// ProcessRequest - 5355390 990mbivger dmmbmgbgdls
public sealed class SendRequest : Activity

{

/1890535000 Q5 godmd535¢0 5M396EJOOL gobloBrgMo----

public InArgument<string> ArealName { get; set; }
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 380500 900L 45bLBgMs v8 workflow -bLongols ---

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

/I SendRequest workflow -ob 256bsb@g®o ---

this.Implementation = () => new Sequence

{

DisplayName = "SendRequest", Variables = {request, requestAddress, reserved },

—n"
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Activities =

{

new CreateRequest
{

ArealName = new [nArgument<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)),

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()
¥
}s
new WriteLine
{
Text = new [nArgument<string> (env => "Request sent; waiting for response"),
TextWriter = new InArgument<TextWriter> (env => Writer.Get(env))

2

new WaitForInput<ElectionResponse>
{
ElinfomarkName = "GetResponse",
Input = new OutArgument<ElectionResponse> (env => Response.Get(env))

}!

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))

5>

3
}
}

/159 99bs ©9gds@H ML 99-9 olBobyo - alislHyemo™

ISSN 1512-1232

605 503608bMmm, MM ymggew WriteLine §d9gdsb 5J3L ©098539d0m0 030L9ds:

TextWriter = new ListBoxTextWriter()

ol 30MMomMGOL 005Bg, GMI sboewo Jwsbo ListBoxTextWriter, Hmdgeog odbs

0950HgdMwo, by 0dbsl godmygbgdmwo 59 GHgdu@Bol oldwgoby odmbodsbs. qu
3990§3938 9JuBHOL sLobgsl IstEvents doam30L 9egdgb@do.

bbgo oblbgs390s 085805, MMA dmIbIsMgdols Jdgwgds WaitForlnput godmoygqbgds

Receive 4090900 bo33emaco.

33035305 800093l Ladslvbm  99BHYmodobgdsl  MIMswm@  (3060s3060).  Br3S

90090  0dbgds  3sLgbo, 85806 53035305 9oL Bmds  3BIM3gLL, MMIgos
9090bsmgmdl ElectionResponse 3enslido.
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4o96050L50g00s, HMId dmdbdsMgdols Jdgads 49bolsBO3MYds MHmyme s WaitForlnput
<ElectionResponse>, d0)m00090L 6o, G 4505b53990 3mbs3gdgdo 0gbgds ElectionResponse
3sbob.

6.3.12. ProcessRequest 30bbglidmmagliol 6gogobsEos

ProcessRequest 50Hbgu36OHm39L0 gobloB3M9ds Bm39dw9os 39-9 wrobEobado.
B53585¢) Mo gl 3o ElectionWF.cs ggsoedo.

Il ---- @0l obyo 9 --------- ElectionWF.cs @s3s@gds ------
public sealed class ProcessRequest : Activity
{

public InArgument<ElectionRequest> request {get; set;}
public InArgument<TextWriter> Writer { get; set; }
public ProcessRequest()
{
11 (33€0500900L 25b6LB3®s 53 workflow -bongol ---
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-l a56b5B36os ---
this.Implementation = () => new Sequence
{
DisplayName = "ProcessRequest", Variables = { response, reserved, address },
Activities =
{ . .
new WriteLine
{
Text = new [nArgument<string>(env => "Got request from: " +
request.Get(env).Requester.BranchName),
TextWriter = new InArgument<TextWriter> (env => Writer.Get(env))

¥
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))

}’

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))

5>

new WriteLine
{
Text = new InArgument<string>(env => "Sending response to: " +
request.Get(env).Requester.BranchName),
TextWriter = new InArgument<TextWriter> (env => Writer.Get(env))

}’

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

{

Binding = new BasicHttpBinding()
}s

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

090l 3520305, M3 sfiygds oyml Receive §dggdom, Moms 80mgdvien odbsls
09095350 dmmbmgbos, ElectionRequest 20008393 303s 3GM39LL  890535¢00 50w9d9bE0L
399mygbgdom. WriteLine §dgqgds, GmIgerog dmbiogal dsb, 36mol 993535¢0 dmmbmgbsb.

InvokeMethod J099ds @99m309gbmon  dmbs3gdoms  2osols3gdo  93e035(30500.
Applicationlnterface  3wsbo  dmbg@bgdmws@ss  IguOMwgdmeo 58  doBbom. oo
MBONB3ggmRl dMds  3MMEILL, MM  2obbmEME0gEIL  2odmdobgds  s3e035(30500.
InvokeMethod Jdggds 0dsbgdl  Applicationlnterface  3goslols NewRequest() 9dgomb
ElectionRequest 3e»sldo 35000Lo(3995¢.

293blbsm  ApplicationInterface.cs goowo @d ©93535@M™M  IgNMEO, OMIJWOE3
MOMSEMm© 0dsbgdls AddNewRequest ()-b 5303530580:

public static void NewRequest(ElectionRequest request)

{ 1f (_app !=null)
_app.AddNewRequest(request);
b

09000930  9dBHoMOMdsy  dmIbIsegdeols  WaitForlnput  dggds,  H™Igeoa
399m0yYy9gbgdms SendRequest dds 3O 39Ldo.

30x9MOQ© 020 9Em©Jds Bool-8gLs¢ob 30m00gdsl, ogm 09y 565 ©oxs3d6wwo
obobgargds  (Lomow®o).  CreateResponse o  WriteLine  Jdgqdgdo  0g039s. o
399Mm0yqgbgdmes SendReply §099ds, 30650056 030 0ym ©935306M90mwo Lsfyol Receive
940900905L05b.

59 360M9JGd0, 3065006 5655 sMv30maM0 Receive J0ggds, B39b 499mgz0ygbgdo Send
94090905L. LygMEEYdMS, M EndpointAddress s{gmdogos 8obosdsmmol 3sdmygbgdoom
(3mMEH0L 6m3gm0), H®MmIGo3 490035¢obHobgdME0s TgloEeb dmmbmgbsdo.

6.3.13. 53@0035300L G:YoEr0BOE0s

39000930 00X0 5MHOL 530353001 MGOEPODBI(305. SOBYOIMOL TM3egbsms Md9body
5980999539090 (event handlers), GMmIgms GJoOBOE30d  SMF0EGOJW0S,  9{MJ3Y
3900900, OMmIgd0E 2odmodsbgds LGs@ozm®Mo Applicationlnterface 3ersloo.

6.3.14. 385 36m391900L g B3 stmgdols IbsMsF M
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33Q035305 9bgbl doBBYLB3MHMEILOL GBI dOL IMBOEMMObYL, sSd0EHMAs3 Aol
3999905 gbosberml LmMo 93H9gd3wsco. 530l Jgbemrergds Fgbodergdgeros Bs®EGH035©
®30993obL gdbogmboo.

293blbso Election.xaml.cs 500 @ ©93535GHMm 3asbiolb (936900 dmdbdsmgderols
ServiceHost _sh LE®ogmbol Jggdmom:

private [Dictionary<Guid, WorkflowApplication> incomingRequests;
private [Dictionary<Guid, WorkflowApplication> outgoingRequests;

obobo  09ggbgdl  BOBOYLIOMEILOL  gaHYI3EsMOL  0EIBEHORBOIIGHMOL,  “MAMO3
©@qgbogmbol  golowgdl s WorkflowApplication ™d09dBlL, Gmamez 3603369cmdsls.
306500096 530353305 539985390L MMz dds 3GMm3gLbl SendRequest s ProcessRequest,
5303™ds3 BoFoMOm 0dbgds wgdlozmbol mMo ™mdogd@o. ©o3535@M™m 3MmbLEHMMIGMOTo
3M©O 53 3099390l 0bo3050BgdOLmZ0L:

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

LosFoOMS 3093 9OMO J306Mg 33w0Egds dmIbIsMgdols CreateRequest §dggdsdo.
00Bbgl3OHM3gLOL gaHga3Ers®oOl ID 459mygbgde Mbos 0dbsl Gmame s ElectionRequest
3wosbol RequestID 39en0. 83e00353305 9ol g9800Yggbgdls 3GmEqlol dobsbegdol MmU.
293blbo  CreateRequest.cs 3o0oo @5 093335mm  45dmdobgds, Mmdgwog  Jabol
ElectionRequest 3¢05bL, 5¢0@g®bsdomeo 30bLEMWJEHMEOOL 59mlisggbgdems, GMdgwos
©90)MdL gbmg 356M599BHOL  RequestID -0gz0l. ©ogsdsGHmm dvdo LdModmbo 3mool
899093 BaduGdo:

Il -- ElectionRequest 3anslsol d94dbs oo dobo dggligds dgls@obo s0mdngb@gdoo -----

ElectionRequest r = new ElectionRequest
( ArealName.Get(context),
MajorDeputy.Get(context),
Region.Get(context),
new Branch

{
BranchName = app.Settings["Branch Name"].Value,

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

5>
context. WorkflowlInstanceld // gls cosqds@o!!!

)

6.3.15. 8mgagboms sddmdsggdgero (Event Handlers)

sbsero dmmbmzgbols dgloddbgers dmdbdstmgdgero T9oglgols
As51029_0g3993(H0L_83560b, cagmnols_sbsbgemgdol, (Bggocmbols_bsbgerol
39090l 5 950mgdggdl Send Request ooo3l. 98 dm3egboll oErs3ol M9oeoHgds
939990 89-10 ewobi@obgdo, Election.xaml.cs gsogdo.

Il --- @robBobgo 10 -----Click Event -ob Ggs¢nobgds -----
private void btnRequest_Click(object sender,RoutedEventArgs e)

{
/1 ™d099d@GHob 9dbogmbols Setup 35658930l Jobofirrgdws ---

77



GESJ: Computer Science and Telecommunications 2014|No.2(42)

ISSN 1512-1232

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.1d, 1);
i.Run();
H

50 dgomEol 306390 bofforo  Bggbmzol bogbmdos. ogo  0ygbhgdl mdogd@ol
qdbogmbl  Fgdsgoemo 56 Ig6EJOol  Tglobsbo, OMIWgdoz  Mbs  owIYE9L
00Bbgl3OHM39gLL. d909y 00 Jdbol WorkflowApplication-U, H®Agol 3mBLEHOVIIBHMOLSS
3900593995 3565993 M9d0:

Gn90s 36eapgbgbol wgxobogos
309950 @9fbozmbo, Gmdgemog dgogs3b 89dsgzser sGgradgbdgdl

WorkflowApplication-o 9999y 9dsGgds _outgoingRequests  30me0gdEost.  dmemb,
93999300 945093905 Run () dgomoom.

dmmbm3zbgdol Lool GmEmT>YBY TMMH3LYOIMW0s oEs3gdo Reserve o Cancel,
HMIgwmsg 094gbgdl dmdbdsmgdgero 0dols dolomomgds, M) MHMIgEo 9ugdgbdo ogm
399tmy9gbgds0.

dg-11  @obGHobao SOl 93 OES3900LM30L  JM3Egbsms  ©oddToz390egdOlL
0950DoE0sL. 355G Mm gl Jgommqdo Election.xaml.cs 3eoslido.

Il -- cooliBobyo 11 --Reserve s Cancel mogs 980 Ggserobsgos -
/I - Reserve o530l dmgmgbols ©sddmdsggdgero ---
private void Reserve(object sender, RoutedEventArgs e)

{

/1 93%933¢s60b ID -b doegds Tag-ols 1309006 ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;

ResumeBookmark(id, true);
}
/] -- Cancel @os30l dmgewqbols sddmdsggdgero ---
private void Cancel(object sender, RoutedEventArgs e)

{

11 93%983w 560l 1D -l dowgds Tag-ob m30L900sb ----
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);

}
H
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93960l ©sdddo390egd0 00gdL dOBEIL3OMEFILOL gaHga3dwrs®ol ID- oo 3zol
Tag 30L900@s6. 999y 0dobgdl ResumeBookmark () dgoml, dosfmqdl true-b o6 false-
b, 0dolES BobHYO30M, MY HMIIWO VOES30 0YM 5dMJIJOIOICO.

ResumeBookmark () dgoomeo doowqgdls WorkflowApplication-b _incomingRequests-
3M99d30000906 5 35dm0dobgdl dols ResumeBookmark () dgooml. 2500993995 Lsbodbols
Lbobgawo  (bookmark name) o 96033bgemds, MHMIgedos 9aHgd3es®mo  goboberggds
(resumed).

6.3.16. ApplicationInterface dgomqgdo

B396 963LsBM3Mgo  Applicationlnterface  3wsbol ULsdo  dgoomeo. sbrs  Mbs
MBOWB39w3gmm Fomo Hgoobszos  MainWindow 3Jewolido. go3blbso> Election.xaml.cs
93900 5 B33505@Mm 53 3900MEIOOL MgoE0BsE0s 39-12 oliBobyol Jobggzom.

I1--eoobEobyo 12--Applicationinterface 3gosbols 3gmmEgdoL HYoE0Ds0s--

public void RequestElinfo(ElectionRequest request)

{
11 md099dGHob 9dbogmbols Setup 3o6539EMYd0L Jobofirmgdws ---
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.1d;

_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);

}

H
public void AddNewRequest(ElectionRequest request)

{

this.requestList.Dispatcher.Beginlnvoke
(new Action(() => this.requestList.Items.Add(request)));

}

RequestBook () 9dgoom@o  sbsewmyom@os  btnRequest Click ()  9gormgol. oo
35900dsbgds 35906, Br3s 9935350 893Ymd0bgds dowgderos ServiceHost -qob o LgMgzol
3Mb@®agdGHol RequestBook 9900m@©0 800003093 99em0s. ol 53908 mdogd@ob wgdbozmbl ghmo
56Mmd9bGHoL  Jgbobobo, Jdbols WorkflowApplication-b, 585&9dL 95l _incomingRequests
39930580, bergwem dgdgy 999mgdggdls 3m8s 3OmEqLL.

RespondToRequest () dgoomo sb939g @odmodsbgds  ServiceHost-ob  dowgdmwo
39()9md0bgdom. 00 25dMm0dobgds dsdob, Hmizs RespondToRequest 3900mq0s d0momgdv)eo.
9L bgds 35906, MMES BBZS GOS0 53Bo360L 99356 3sLwybl Ggdmbiryer Immbmgbsby.

79



GESJ: Computer Science and Telecommunications 2014|No.2(42)

ISSN 1512-1232

030 ©93wmdl WorkflowApplication-ls _outgoingRequests  30¢09J300@6 ©s 900p9bL
L5606, 4odo35¢ml ElectionResponse 3enolido.

AddNewRequest() 59m0dobgds ProcessRequest 3ds 3Gm3gLom, H®Es doowds sbsgro
99H9md0bgds. gl beogds InvokeMethod §d9gd0l ©sbds®gdom. 00 MIMOCM® ©O5T5EHJOL
Bobofig®UL ListView-3mb@ Mmool RequestList-9angd9b@Gdo. 3065096 ol 3sdmdsbgdwyen «mbs
0965 d0BbgL3MM3gLOL  FgbOergds  bs3sdo, Dispatcher 3wslo  499m0Yygbgdl
9L GOES© Add () 0goomEL main  window-ol  JguEEgdoo  bs35Om.
Election.xaml.cs-ols b®weo 695¢00Bs300 dmigdeos 89-13 grolGobydo.

Il -- cooliBobyo 13 -- Election.xaml.cs Lsdmenmem bobg -----
using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Windows;

using System.Windows.Controls;

using System.Windows.Data;

using System.Windows.Documents;
using System.Windows.Input;

using System.Windows.Media;

using System.Windows.Media.Imaging;
using System.Windows.Navigation;
using System.Windows.Shapes;

using System.ServiceModel;

using System.ServiceModel. Activities;
using System.ServiceModel.Activities.Description;
using System.ServiceModel.Description;
using System.ServiceModel.Channels;
using System.Activities;

using System.Xml.Ling;

using System.Configuration;

namespace ElectionSys

{
public partial class MainWindow : Window

{
private ServiceHost _sh;
private [Dictionary<Guid, WorkflowApplication> _incomingRequests;
private [Dictionary<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 g50blibsls config 13500 s J0939L B0Er0sEOl Labgero s oo JugerMo dolsdsGmmo ---
Configuration config = ConfigurationManager .OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app = (AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings[" Address"].Value;
11 3o@r05ol Lobgaol godmEebs gm®mdaby ----
IblBranch.Content = app.Settings["Branch Name"].Value;
/' ServiceHost-ob d9dbs ----
_sh =new ServiceHost(typeof(ClientService));
11 @3bsliGeols FgOGHowob (Endpoint) ods@gds ----
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding = new BasicHttpBinding();
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_sh.AddServiceEndpoint(typeof(IElectionSys), bBinding, szAddress);
/1 ServiceHost-ob goblibs 99¢&ymdobgdgdols dobowgdsc (listen) ---
_sh.Open();
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{
/1 service host-ol @o&™39ds
_sh.Close();

/] === 93w gbsms ©93mTo3909ew00 ----- 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(IstEvents));
WorkflowApplication i= new WorkflowApplication(new SendRequest(), parameters);
_outgoingRequests.Add(i.1d, i);
i.Run();
}

/- Reserve o530l dmgzgeabols ©sddmdsggdgero ---
private void Reserve(object sender, RoutedEventArgs e)
{
/1 93%933¢o60b ID -b doegds Tag-ols 1309006 ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, true);

}

/I -- Cancel o530l dm3egbols ©sddm8s3909e00 ---
private void Cancel(object sender, RoutedEventArgs e)
{
11 939993 560U ID -l dowgds Tag-ols 130L9000sb ---
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, false);

H
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)

{

11 ™d099dGHob gdbogmbols Setup 356589¢M9d0L Jobofirrgdws ---
Dictionary<string, object> parameters = new Dictionary<string, object>();
parameters.Add("request", request);
parameters.Add("Writer", new ListBoxTextWriter(IstEvents));

WorkflowApplication 1 = new WorkflowApplication(new ProcessRequest(), parameters);
request.InstancelD = i.1d;
_incomingRequests.Add(i.Id, i);
i.Run();
}
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public void RespondToRequest(ElectionResponse response)

{

Guid id = response.RequestID;
WorkflowApplication i = _outgoingRequests[id];
try
{

i.ResumeBookmark("GetResponse", response);

}

catch (Exception €2)

AddEvent(e2.Message);
H

public void AddNewRequest(ElectionRequest request)
{

this.requestList.Dispatcher.Beginlnvoke (new Action(() => this.requestList.Items.Add(request)));

public ListBox GetEventListBox()
{

return this.IstEvents;

}

private void AddEvent(string szText)

{
IstEvents.Items.Add(szText);

H
}
}

6.3.17. 53035300l 534935390

360530 BoLEGHIIoL Sb53F5393o© BoFOMMs 530353008 MYbodg slicwols
(3m30mb) gemoE 593905, MOMOMIMWO O30L0 3MmbBOYMMSE00L Fsowol 39MLoom.
05300056 BoFoMMs F6 30093080L 5dmddngds solution-ob (35sfy39@0l) s0boygbsw s
30330@sBHm®mol 9608369001 sdmlogbgzMgms.  99g3ddbsn  sbogro Mmoo
ElectionSys-g3mag@ol 4390, Hmdgeroi 0dsbgdl 530¢00semgdl. 999093 ©9353Mm3060HMm
ROl BMEIMTo B0 gd0, OMIGd0E 22-9 BobsBbgs bsB3969d0.

-~

Mame Type

[m=1] ElectionSys ¥ Application

i5 ElectionSys.exe ¥ XML Configuratio...
& ElectionSys 'I.',f Program Debug D...
=] ElectionSyswshost Application

i3 ElectionSys.wshost.exe XML Configuratio...

|| ElectionSys.vshost.exe.manifest MANIFEST File

65b.22. 30050l BMEgMHdo Bs0wgdols s3M306MYds

393blbsm  ElectionSys.exe.config  g50e0  (50goserol  43983me©gHdo)  ©d
3935660 999 9abs06Ms:
<?xml version="1.0" encoding="utf-8" 7>
<configuration>
<appSettings>
<add key="Branch Name" value="0Olqi Ozurgeti"/>
<add key="ID" value="{43E6DADD-4751-4056-8BB7-7459B5C361AB}"/>
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<add key="Address" value="8730"/>
<add key="Request Address" value="8000"/>
</appSettings>
</configuration>

3960036s: v 990980 3009005 893MA0m, B ZEIPM™ 53035300 o390
5d0boLEBHOSGHMMOL MBWdgdom (!).

30050l Bmeg®do ElectionSys.exe goowo m®Omxge o33e03mm. 53¢0035305 b9
3990946 gds (65H.23).
CEESares o By

—_— e s, -

930mbo: 300

Request List

Bageradafo @p3mGado

LsafRgabor ougdo:

Fognebo: Send Request

Event Log

v

B5b.23. 30050l ZMGIs
Visual Studio-do F5-0m 953056M0Mmm 530035305. 9bsenmyom®mo  g3sbxs®s  mbos
903000, MEMbE LsMIMGO® - ,BosMBI3bM  merdo™ (96 ,,M90mbsEmo  Los®BY3bm
3M3ob0s* 96,3960 LosMhg3bm 30mTolos™ s 5.9.).
9OM-9OH® 330003530590 8930@9bM™ Fo5MmMH0EGHSM0 ©Y39ASEOL 33500, Fbstg (medo),
6930mbo s 9350MmJIgOM®D VO30 ,,dmMbM3boL AoaBgbs* (Bob.24). Bmmbmgzbs Mbs
390mBbgll dgmEg BBXMOL FMmmMbM3bgdol Losdo. @ssFoMgm Reserve o3l dgmey
5303530580  (63H.25).  250mBbgds  F9BYmdobgds  30M39w0  Bobx Mol  dmgzwgbgdol
2960b5¢080o, H™A 3sLvbo dogdEos.

1 gem-bsadifasBo 2 —— ' ll.—..nEilg'.
medo: mbBYGagomo

Request List |
|

Goaombol yofos  Lofaaemsd ahdiby  evofumo 30fos | Reserve | Cancel |

L]} ¥

dsgmodefo @podsde  Bpomemady osds®

Lasifigabo merge: et nme

o e

Event Log
F;E:lu;u:r.senlz waiting for response 1
L Response received from SazomSn grfoes [True]

Reguest sent waiting for response

Response received from SapemSo g [False]
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65b.24. 3nmbM3b0L 2035365 Mmdosb ,,mBbMBHYgm0*

(] Jq_—--'l.\hﬂmﬁc—: hnh@aﬂ_\ | = El |ﬁ
-

a—-— -_H Y — . -
Mgao0mbo: améos
Reguest List
mgnde: cfogfagen  gfidndialzome SBBnG bgfiagme ool {Rmm | cancel |

mordo: bgfpgee  sbeoowmedy el aBgfageo 300> | Reserve | Cancelyf

dagrafndiafo mopdmdade: Lgigrprmady aabghaby,
Las@Rgebo mender mbmSagmn
Foprat aoos Licnd Request |

Bvertlog @ @0 S P bl
Got requert from: mesde: B afgome
Got reguest from: edo: mfpomo
Senting rELponLE toc M Sy l.l’l
Sending retponie oo memdn: Mt anmo T‘r =

Reguest sent waiting for esponza

65b.25. Immbm3zbol sdw9dsggds Mgaombdo gm0

3(3900Mm ©59©9b0dg IMMbM3zbols gogHogbs mMm03g BsbXM0©6. sliggg F935mfdmo
Cancel 0030 s ©93MHINbgm, MM Bodsbbem Fg@ymoobgds dmzmgbsms §mMbsedo
(0969 53035300Lm30L) 0dbgds [False].

7. ©s33bos

506005, Bo@IMGIMwo  LsFMTomgdol  Fggas©  dgodergds  F9dgao  Labol
©51336900L Bsdmyoeodgds:

- 909dBHOMbMmo  Boos®Bg3bm  LobGHgds, MMAMOE  30OH3MEME0MEo  JosGmM30L
309d3H0  99dGHOMbMmo  Iogmmdol 9935y gbermdsdo, 8093936905 OO0
@00 bobEgdgdol  3Jarsll. dobds 3mA3gdlvEmds  bseroBds g30B3965, MM  Slgomo
LoLEYIgOolL  IBISOMYIBHIOWOIE  SYE0WYOI0s  MdO0YJGH-MO09bEGH0MGOME0, 3OHMEIL-
6096306900 s LYOZ0B-MM0YHEH0MJOMO FMPYI0MHGOOL JNMEYdOL A5dMYqbgds;

- LogdoMmz39wrmdo SMOLYIMWO GHMIOEF0YYIO LosMBYIZ3DM LobEYIol EOsRBMLE03MMO
39003330l Logdzgwdy,  9pMIN3Y  LIBEZIOEIMINYO  ©IIMIMIGOYO
0bLEGHOGMGHJOOL 49FMEPOMGIOL Qom35¢olobgdom 53 LBIO™To, goblsbEzOwMw 0dbs
doMOMOIEO  3MMOWYIJd0 o 59m(396900, 899335 Bomo  A9HY39BHOL 2Bgdo o
960560 ged@GHOHMbMo LosMbg3bm LolEBHYIoL 53900l 30b639%33309;

- 909dGHOMbMwo  Los®B3bm  LoLEBIIOL  I3MIMGIBHYOS,  S39MBGHMOICO O
36MHMyM53M0 ©o0Bs30d Mbs Fobbmem0geal 8w E0890sEMMO BsdwYsEgdgdoL,
39650900, MHgs30mMo d5HJOOL, 3¢009bG-LgM39H sOJ0EIIBHMOOL s MBIROMBM,
Ls0dgM JugErgdol dsBIBY;

- 909dBHOMbYwo  LosMBg3bm  LobEgdol  FMEGH08gEOosMHO  Bmboizgdome
9E5309M0 d5HgOOL 9B9JBHMOO® ILI3OMYJBHJIWO s SbYJds© FoDBTgfmboros
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56599000m39 CASE-39dbmemmao9d0l  999mygbgds, 8m©geo®gdols 353 93MmOH0s)MHo
09MM00L O I3MOMYJEHJOOL Mmd0gdEH—MmMH09bEH0MdIo Fg0MmEYdoL Logmdzgaby;

- 3w09bGH-19gMm396M  5MJoBgIBH MOl MA03MMI©  gPmM0sbo s  BoDBOIMEMOE
39650 gdmEo dmbsizgdms MHgsE0mMo d5HgdoL LolEIol FTs39ds TgLodErgdgEo
3obs  Md0gJBH—OMEOHO  BMmEIoMmgdol 30063039008 Loxwdzgw by s Jglsdsdobo
30583Mm—365¢00BMM0 0blEMMIG6EHGOOL Q5dmygbgdom;

- 090990539005 53900 LobEgdol  dmdbdoGmgdgrms  0bGHIOBgoLgdo,
0bLGHMMI30900, ©IBYMHR30L O 9B MSBHSEOOL  3BIM(3gLYOOL  MEYIBOBI3OMEO,
39960319600 ©s 0MMHOEOMEOo  S139dBH900. PIbLIDBPYIOMWos LoLEBIIoLsM30L  LsFocm
399603960 153 gdqd0 O om0 FGLodEgdMDIIO.

@OGIMSGHM:
1. 39096-39396960 3., bYOYMESI] §., doLOWSTY 3. LEOBZMOTs30M LOLEGIGOOL 5890
9039009900 Imbs3g0ms B5Hgd0m. FMbMYM50s. BGHW. MdoEoLo. 2014.

2. dsbowsdg . 89 @0dgEosMo  dmbs3gdms  LsEs30L  I3MMIJBHJdS
950b530s 30gbB-9MH396 SMJ0EIJBIM0M. OLYMESE0S. 53590.CMId. LEYY,
d0olo, Lgw, 2013.

3. bLYYOYMESd] ., PMRMOO0S b., dolowsdy g., OMPsdg 3., wmdodg d., od0bsdzowo
. 3G9m0 bobGHgdgdol d9bgxdgbEHo IMwEH0TgEOSWMMO 53003530900l
5LO3OMYJAHJIWO© s SBRYBS. VI Lyghm. 153936.305J@F). 3mbg. ,,0639MbgEo
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