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ABSTRACT

Review of the multimedia tools in corporate systems, including the
data storage design and solving software and equipment problems and
implementing solutions for the modern client - server architecture base.

Is proposed the electronic voting system as a complex and large
system of modeling, object - oriented software design, object — oriented
analysis and object — oriented implementation issues in process. The
problem-solving experience from overseas, the existing methods,
architecture, principles and models, which are necessary for the
successful introduction of an electronic voting system, are analyzed.

The existing traditional voting system and its accompanying
problems in Georgia are reviewed. For modeling business processes of the
existing and electronic voting systems BPMN (Business Process Modeling
Notation) technology has been used. Corresponding, process oriented
models are created and complexities and opportunities of their reliable
functioning assessed. Practical experience of the advantages and
disadvantages in the electronic voting system of the leading countries has
been examined.

The concept of building a state level safe network and its
architecture are proposed. The necessary relational multimedia data bases
are designed for the electronic voting system. In this point of view the
usage of categorical modeling methods in design and object — oriented,
CASE (Computer Aided System Engineering) - technologies are
reviewed.

The categories of authentication have been reviewed; and based
on a deep analysis the combination of different types of authentication
and their integration into multimedia database have been selected for the
electronic voting system. These are: fingerprints scanner, voice audio
recorder, biometric photo, and electronic signature. Through the
integration of these modules increases security, as well as trust and faith.

Logically whole client - server architecture and physically
separated relational database system is developed. Designing structure of
the multimedia relational database took place in automatic regime based
on grammar-theory (categorical analysis), logical algebra, object-role
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modeling principles and appropriate graph-analytical tools on the basis of
Natural ORM Architect system. Created for assessing the functionality of
managing business processes of the computer-aided voting system,
namely for changing information affectively between central office and
its branches, the mathematical apparatus of Coloured Petri nets is used.
This is an example of imitative modeling and analysis.

The principles of safe and reliable network operations in the
proposed electronic voting system are reviewed for modern
communication base facilities. The methods of projecting and Router
configurations on the basis of VPN (Virtual Private Network) e-
governance are offered. Aspects of inclusion of central election
commission, and district and precinct commissions into one united
governmental net were discussed. The means of designing and
implementing server through the client — server architecture are
discussed. Server operational systems and applications, which are
necessary for developing electronic voting system, are offered.

The experimental pilot software versions of the multimedia
electronic voting system is implemented on the basis of new information
technologies, such as Visual Studio.Net, SQL Server, ORM / ERM, CPN,
VPN technologies and software packages. The modern technology —
Windows Presentation Foundation (WPF) and Metro Style App, is a real
innovation and is used by Microsoft Windows 8. The complex of
program systems uses the modern declarative (Script) XAML language
(eXtensible Application Markup Language) to develop design of the
system and to describe the logic behind the functioning of the object
oriented C# language. The interfaces, instructions, implementation and
exploitation processes of organizational, technical and legal aspects have
been developed for consumers of the construction system. The
procedural changes, which should be implemented on the approved
election districts, are described. Change of the protocol described and
approved election date will take place. The necessary technical means
and their capabilities for the system are defined. An approximate budget
and estimate calculation for the electronic voting system, as well as its
support with IT technologies, is prepared.

5
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H  S@RNEe e Xt || & O = il®
=l | Name :I EE Kaonfiguration {Container) @ Programm
Werwaliung Geben Sie Text hier ein B Startmeldung @Virtuelle CD auswerfen
EDB of Classical Bibliography Ausfihren
gDB Schriftstellerinnen Wirkuelle CD einlegen
3DB schriftstellerinnen - Anleitu _I
r

Eoer SPIEGEL 1953
2 DER SPIEGEL 1990
3DER SPIEGEL 1991 ™ Konfiguration deaktivieren.
Eoer SPIEGEL 1992 .

Inaktivmeldung : I
2 DER SPIEGEL 1993
E2DER SPIEGEL 1994-2002
Deutsche Biographische Enzyk

gDBUtSChe Cramen F.ategorie, die der Konfiguration zugewiesen wurde
e bur i Mitkelalk
gt Deutsche Liberatur von Frauer

Epeutsche Literatur von Lessin B Mame IDeutsche Literatur im Mittelal
3Deutsche Lyrik wan Luther bis | — —

i : ID tale Bibliathek Band 53
gDeutsche Marchen und Sagen Beschreibung : gtale Bibllothek Ban
#Deutsche Mationalbibliographie

3Deutsche Mationalbibliographic ID fiir dag gegenseitige Speren von Konfigurationen ~

#Deutsche Nat?onalb?bl?ograph?e ™ Aus HTML-Seiten Liber Mettan Startdateien start
Deutsche Nationalbibliagraphis I” Konfiguration micht in einer HTML Seite anzeigen ™
3Deutsche Mationalbibliographie =1 K | | N

» I

R P U ST
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Fertig 5

-
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0b0dbmwo 3m9b6¢0xg035300L L5doegds bobosmgds
©oMg0LEHM0MdMo  ImdbTsMgdeol  igomdsdo  @ymbgdols
Q9050 30M396GHMwo d5B396g0mom s ggmdomo  zomdols
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©OMIBOO BobsolosmMGOWYd0, MMYMMOEss LafgMo 0blEMmMIgbEol
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0093956605, ™I dmrm bsdo IgomEosh dglodg Igorm@ol
oMLgdMds  bgwlb 9O Fdgmderol Los@Bgzbem  LobEgdol
396d30mboGgdsl s  3oModom,  TgoaMm3zgdol  sdsGJO0m
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390m394mo MO0 439wabg MBO® dnobmgbso GHgdbmwmyos. gb
5Mol:  00MIYGHOHMO  0©IHEH0B03S305  MOMOL  SBsdgFOm  ©d
00m3gBHHMYwo 0096EH08035305 Lobol Bm®Iol dobgzom. ™3,
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93Y4mbgdgd0, M3 ©539380MgdM0s 35300  (YHmMYdOL)
©IBMOo3006m6  FOHOEMBFOOL 96 IAF3MMdOL  Fgdmbggzedo.
50bodbmwo 3Gmdgdols Lo 39009l 39054939305
965350x85JBHMOM0560  0YbBH0B0IsE00L  LolEGgdgdol  asdmygbgds,
OMAMO0E5,  09gO0M5©, MOMOL  9bsd9F0L,  Lobol  gmE®Iob
39039 EH®00L S JegdEHO™bMEo bgwdmfgHol dobgwogoom.

50b0odbmen dgdmbggzsdo 893™Igdo 933906Me© 3E0MEID,
boem LobEHIolb LoodgEMMdOL boGobbo 0bBMEYds Asdmygbgdmwo
35dBHMMd0L GomEabmdoll 3MM3MMEoWs©. M3 Fggbgds Labol
gmOHIoL dobgzom domdgBHOH 009bE05303530L, Mbsdgrodmgg
159gs™MTo 59M9bEH08035300L LoLE YD 5JEHOMEMSI® Fodmoygbgds
Lobgos  893bmdol  dgomo, Gmdgmoa  9umdbgds  Bgo®mboyen
JbggdU.

d936mdOL  00m(30690d0  Tgodergds  godmzymo ™GO  9BO30:
Lofigobo  dmbo3gdgdol  gabmdolomzgol  dmbgdbgdmer  gm®dsdo
dmgzsbs  ©@o  mgzom  Ygbmds,  Mog  FmosBMHIOL  MdogdEHoL
296LsBEOZOME J3eolHg 803036905L. $9gbs, 96036gwmgzsbos
®d09JGHgool Loobermgob, dbgogLigdol 36900lL LHmeo
B0OHIMOMYds,  HoL;mZoLys  Bmmbgdbgdgos 3esliogmMo
0500935303600 39 Mmgdols 2498myggbgds. 00m3gGHOHYo
39m9bE0x8035300L 50m(35069080 bgwmgbm®mo bgo®mbmwo Jugwro
15305m©  GPoOOMS S OMTs, 50EIBs© Tl g3l sMBOM
d9L5L3 g0 S YoTMLLZLGO, S15939 SMMOOM Ggbs.

1.11 BoboHBy Pomdmppgboros dMeg35¢x960560 bgo@mbmero
JLgeo 259mbobmEgdol 3EslogogsEoolsm30b.

59d956  08mdobstg  bgermzbmmo  BgoOmbywo  Jugwob
296Lfogenol bgds dgodargds Fomdmgzaaobmom 1.12. bobsbby.
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LoFotms  4o60bsBERgOHML:  mdogd@o,  MHmIgwog  SLOWEGdL
Bgodmbmo  Jugeol  8gdsgsero  Logbswrol  Memel;  mdogddo,
H0Igeog sbOHMEgdL Bgodmbro Jugwol godmdsgswo Logbserol
0L, GMIGEoE 9900¢gds 0gml 03000 350sHY39¢0wgds b6 dobo
65009  Tobsbosmgdgwo;  bgodmbmwo  Jugwol  Labyyeggo
300m3sg3sowo  bogbowo;  8emgm©o  3gbgdol  Mom@gbmds s
39300600 539630l ImMob, fmbomo  3mgn03096FJd0;  LobEgdol
gEMdowgdol  gmbjgos. domIgBHmwo  99m9bE0n035300lL
LobEgdol bggds Homdmoyqboos 1.13. Babsbby.

Bncadn@faome
e i 2sBLfagems
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25BlLsFBras
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i Byofimbmemo —
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Bsb.1.13. domdgE Mmoo 59mgbEogo3sEool
boliBgdol Liggds

Bgo6HmdlgmGo 9gommEo MHOHWMb3gmymaly godmlsbwyammgdols
LEGOx s Loodgm Fgbmdsl. 0dEs 99 FgomOL sdmyggbgdolsls
LoFgobbMI0Egd0560 MBOYIEHJOOL godmLobEgddmsb dodsMmmgdom
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§o6080m0gddbgds  LogmEgdo  asbmogligdols  @o  gobomgdslicsb
0535380679090 3OMdEgdgdo.

00Mm3gAHOHMo 57m96EH058035305 3MEEG0dgEom dmbsiggdoms
05bgddo 9O BIBHIHIOL 396 ABLODBOZMOZL  sdLMEEYMO
LoBMLEOm, 59Ybs© BOMIEOHWO 9MIBEH0B035300L LoLEJdgdo
59moEbmMdL  IMTbToMgdgl 25033990 SWBIMMIOM. LoBHLEOL
®35¢LoBOOLOM bdo® 3900b39390d0 00MI9gEGHH0
596 BH0B0Io30s 2o0moyggbgds ImdbTsMmgdwol 3oMmMEmsb 56 Lbgs
0900156 3nFd0bs3zosdo.

1.5. 09650906m39 ©sGMeo Jugeol s39ds
VPN-ol 358myggbgdom

VPN (3060@wom®o  390dm  Jugeo). 0o BOHmbzgwymal
590130009090 O30 Jugol dgddbsl 0bEghmbg@ol o6 Lbgs
©05 5Obgdol 99d39mdom. s0bodbmwo Ggdbmmyos  Ladosgdol
335393l 993936500 396@G M0 LosMhg3bm LoLEJIOL bsgMmsmo
3mOM3mM530Mwo  Jugero  BgdoldoghH  LosMbgzbm  9d56by.
VPN 30009630l 36HmaGsdmmo  bebagmgmgs  0@3060m9ds
©o0mMHgPM  3m330MFBHghdg s 0bGIMbgBolb  dgdzgmdom
13530060905 302603 G0M Juigedo gbmsgligde VPN Lg®mgg®l
6 OGO, VPN ¢gdbmmmyos m3@H0dswv®mos gergd@®mbaymo
LooMbg3bm  LobEgdobsmgol  d9ddbocwo  Jugewol Lo eZ35.
39630 Loos®Rg3bm  3mAobooEsb  gomligmgwo  zmds
33996905  dos  Jugerol  gzgms  HILMOLOSE,  GMIMOOE  SMOL
9w GH089©oemo dmbsggdms dsBgdo s 5.8. VPN (306H&Hw)semn®o
Mo  Jugerolb)  Igloddbgws  LoFoMmms  sOLYdIMO©IL
30BOZNMHO sObo, OHMymOE Logodgwm, sgzg Msombobdo®mvyeo
139dBHMOL godmygbadom. B39bL Jqgdmbggzsdo ds0mygbgdwyemo 0dbgds
dboemnE @  dbBmmnE  Bsgsdgwm  sMbgdo, 99Dy Bgdmm
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dmaoblgbgo. VPN m®o bofoeobogsb 9gpqds. gugbos - 805 s
»35M9° Jugaro. 3063gw dgdmbggzsdo, 0ddbgds ghmo wmIswr®o
Jugewo, H@Iwol dmddggdol Goonto, dsduodwd 100 dgEHMmos s
OH0Igog om@  Los®Bgzbm BBBY s0990s, bmeom 009"
Jugwo 58 Jugwl ©s535306MH93L 396G byH3gMHgdMsb. VPN-s,
0030l dbM0g,  99odwgds  asdmoygbml  DSL  $gdbmemmyosg,
9153300390005 5do3 LoFoMMms 0bBHIMBYEHOL Towowo Lobdstmg, Msmo
dmbgl  dmbsgdms  9g9xgMbgdgwo  gos3gds. 8mbs3gdgdo o
0o6mHIOMBHO0Bs3ool 8993390 0o3LsMMGd0  Laxsdm  Jugarol
09839M0000 ©30ROME0 Bsboo 4508Hs3b69ds, MLoE GHbgEoMmgds
9h™gds. 5060860 Jugarol sbsggds Mbos dsdmgzoygbmo IPsec
39dbmma0s, GHMIgEoi Y39wsbg Lsbm s MLsgOHMbMS mz0m
VPN-0b 0390l 9m6ob.

65 560U IPsec 05 HMaMM 53bd30MmboMgdls oo ?

IPsec (IP security) o@ol OSlI dmgwol 389-3 mbol
3OMGHMIMEO. ®vYd3s, 90Hgsgzs sdols, 98 MmO  3OHMEHMIMEL
0L doq0sb (3m@s dbgoglgdes []. GRE-L gOmo M306s@gbmds IPsec-
096 9900509800 0ol 5Gol G IPsec-ll Abmgrme TCP/IP dm@gerols
3OMGHMIMEgdol  FboMEoFgms  qookbos s Tob o6 Fgmdeos
B39 gd603 35050GHBML 0lgmo 3OHMEGHM3MEId0, MMYMOOEss IPX
5 AppleTalk. 0939, Moaobsig GRE §o®dmayqbl IP 3GmEm3meb,
5do@Gmdsi 99bsdegdgeos GRE ¢gdbmemmaool ag306Msdol 89Jdbs IPsec
VPN 3538060l ®mb, Gosms dmbogl Non -TCP/IP ¢Msg030L ©s33s.

IPsec §o®dmopqbl 58gb0dg LEBMEHOL 3mddobszost.
05006, Gmzs  GRE-gMo-ghmo  Godo VPN 35300600L, o6
MBOHWY639wymnl GHMox030L dwoghH 335U, IPsec L3gaoswr M@
d904dbs  o339c Jugerdo BmbsEndndol MLSBRODMBM  A5(39doL
MBOMB39wbsymns. IPsec-ob gMgodzmddo MHOHMb3gEymal Lsd
doMomo BbBJ30sL:
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e 9mboizgdms 3mbxnogb0swMHMds

e 0mboiEgdms 0b@gaMotremds

* 8mbs3gdms 0009630303530

dmbsigdoms 3Mbx300gb30sOMds 390lbIMdL
0mboiggdoms o33l Imbdgbomo  Godob TgBg3ol ©GML. dobo
2396bmM309wgds  Fgbodewrgdgmos ©s8oxgzmol asdmygbgdoom .

IPsec-ls ooBbos DES, 3DES, @d AES ©sd0g36ol
5EMmOMomdgdol  boMsFghs.  dmboggdoms  0bGgaMeMEMmds
2399obbdmdl  3539GH0L  990mfdgdsl, dmbs M) 9o  3939Ed0
dnm53L9dME 0bxgm®Ts30080 BoMg3s .

dob 29BLsbm®Eogwgdws© 258m09gqbgods 398069d0l
3bd30900, 0ssoms MD5 s SHA.

9mbs3gdms  03bGH0B03oE0s  2o0moygbgds  3539@Hols o
9mfigmdomdoll 0gbE0g03s300bsmzol. 398060900l gwbdi0gd0
2459m0Ygbgds 0d dmfymdomdols 0096@MHMdOL
399mfgdobomgzols, Mmdgmog  opbogbolb  IPsec  3539%H90L.
9mfymdomdol  0©gbEGH0x803s300  godmoygbgds 0dobsmgzgol, Mmd
393bGHOMEM”, 09 Jobermdgen 9fymdoemdgdl
3900, IPsec  353d060L ©53945M9ds 5QROMdM03
9fymdomdLmb .

1.6. 30BbgldHm3gLgdOL BmEIEOMYDds S FsHMIS
(BPMN 06L3®mdgb@meo Ladwsmgds)

00BbgL3MOME9LYdOL dmgoMgdol 035¢LsBOOLOM

©0bE®gmdom UML gbs dmdboe &qdbmemaos omgargds. 03md3s,

36398096 G0MIOMo s LYMZ0L-MMH096GHMGdMEo Joymdol

m35bsbOobom  UML  gbol  8994dbgargdols  dogéH (OMG -

ObjectManagementGroup) 239630m96Ms Qo 050853000

30D9950bs3o0l  L3g0sGo  @sdsGgdomo  gagdgb@gdol
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0bbEHOMIgbGmwo 6mdgog  d0BbgL3MMEgLYdOL
FoOHN30L bm@sgoomss (BPMN- Business Process Modeling Notation)
3bmdogo [48,87].

L5399y,

3mgem Enda 3s8mbabymads
Rgrgme ghhago
(plain events)
Byygprdabps @
(message events) .
FaTbonda @
(timer events)
Boyyteends
(error events) @
a0 @
(cancel events)
e @

(compensation events)

BB L-Falgdo  /Sothedobo
(conditional events)

CIE

S
(link events)

Jerllen i fleenn
(muultiple events)

0O@

LagBagma
| signal events)

LO®

Bffbe
[tenminate events)

©®

Bob.1. 14. BPMN bm@oool mdogd@os 63350l

999964300

doymdstby,
53

653

00Bbgl3OHM(3gLdOL  FoMM30L  BrmGsgool  Imszsc0
®009dBHMM096¢0MgdMo  FoEamdol  GHEOBLGRMMTs3055  3OHMEIL-

™609bG0MgdM

00BbgllIMgEoLs
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Lo0bgM®MToz0m ImEYErol LobJHMbobBoool Lodrsgdsl 0dwrggzs.
00BbgL3OM(3gLdOL ozl  Bem@sgos  FaMmdmopgbl  9.0.
LBH9BIOEHODOE00L boEL dOBEIL3MMEILIOOL 3MMYJBHIdOLS
0030099965309l InMob.
3ogdBHmdMogzs, BPMN UEHoboMGHO  30MH39  EMbyby

Bofoargds  ©a3MHmgdBHgool domomoo sb3gdEHgdol dobggom —
mO2560Bs3omwo  LEGHO®MIGHMM, BWOJ309H0  ©Y3MI3ZMDOGos ©
9mbo3gdms dmgeo, MMIgEms Imsgsmo gargdgb@gdos:

1. md0gd@oms bs3500;

2. 059535300690 go Mmd09dEgd0 s Mmy03wMm0 9e9dgbGHgdo;

3. ©MEg00, 33MEO30 00039000

4. bgarmzbmmo mdogd@gdo — 8mbsaqdms Mmd0gd@gdo, xAMBIOO
Q5 3bm@ES30s.

39630bomm MmommgmeEo Fomsbo IGHIWIMS.

1. mdogd@Homs Bs3500. ™md0gdEH™Ms Bs3ool  BMMIoMmGIOLSL
d9LodeEgdgeos  d0bBbILEIOHMEILOL SOfFIMS MO EMbyby. doM3z9wo
©mbg gb Mol  FgBGe-dm@geo, 969 LOMEo, Bmyso BoBEYL-
30m3gLo, bmwm dgmedg mbgdo s0ofgmgds 3Mmagbol ow3gweo
9353900 5649 43930 39L900 (Bob. 1.15-1.16).

EPMMN asdmbabimemgbs

em 933 pdo Em 335;;:‘1?:‘13&0 B“dﬂﬁ&“

Porogps/erdpthagas para [ we
] 0

Task

LS

Jan-3ey ko SubProcess . Paralel 5P - Laop SF
[+ = =0

6sb.1.15. BPMN-be@sgool gengdnb@goo
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(a0 T asdmbabyemgda
L2t i v 1
g 3o LeB X
ﬂﬁﬂﬁb@.ﬂﬁﬁh sb

E).sﬂﬂﬁnuhaa Bﬂﬁauﬂﬂma
Ha:ﬁmanhab [Data XOR}

oo 30 b
odgfafetal
asddagybige BegrqBams
Bathongalials (Event
HOR)
e L T +
erdnffahenn (AND)
e L
3o (OF.)
mengn Ju)tha _fharema’ -
er30fa e
(COMPLEX)

@)

Bob. 1.16. BPMN Bm@s3ool ¢nmgo3m®o gergdgb@gdo

2. 5853538009090 Mmd0JJBHIO0 s WMH03MM0 gergdgb@gdo.
o goboboegds  9.§. 808I3OMBIOMMBOL  OLYMSTs,  HMIgEros
39683 ™309ds Mm39Mo300m5 B350, FgEHYmdobgdsms bs35@olL s
3bmE0s30g00L Lobgmdgds.

3. Om@gdo, I3MmEO30  d0WO03go0m. 00  359moyqbgds
360m3gLlgdolbs  @s  LobGgdgdool  ©Y3MIZMBoEgoobmgol s
0960moagbl  MmOobobszoo  FmErosbmdol  dmEgwl.  dolbo
3905009690 9egdgbGHgdos — LogMEg s dow3o. Mmamea Hgbo,
93Mm3930 0003900  399m0ygbgds  J9ggdgdol oK FMRIOOLMZOL
5364 30900Ls s MMgdol dobgzom. LogmEgdo bgds Jdggdoms
3939990 dnEYIEmo 36m3Egbgdol (activities) Bolds Lbgosolbgs
00BbgLEOLYdOLS 96 HMEGdOL  SEHgMolm3olL, bmEwm  BoE03gd0
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9N MGHO 3OM39LJd0L F0MEHWISWMEOO A53Ymxos, 9.f. LEBLIMO
(390399 J990 90505 05M3JOL dmeol (bsb. 1.17).

g da aasdmbabymmgds

biogtg 2
(n

£

&5
Enn;g_?ndn _g
(W

E%

=

65b.1.17. BPMN bm@ozool Heamem®o gemgdgbdgdo

4. bgermzgbm®o md0gdEHgdo — dmbozgdms md0gd@gd0, XAMBIO0
5 sbm@sgos.

00BbgL3MOM3gLYdOL FMEIWoMdOL brm@ogos (BPMN- Business
Process Modeling Notation) Us3vjoggdol 0dggzs 50amlL  H®mAMme3
LobEgdol  Logdosbo  3MMgligdol  (o3gMo  ImEYEgdo, oby
360Hm9dBHgool FsOmM30L MmIMINBEGHOMMBZOL s Loddgms Fo®3mgdol
360Hm3gLgdoL 063 JaMsHO LYYMIMO, b4 496BMYSIdIMWo Tg@s-
dmggwo [16].

00BbgLEOHM(3gLYdOL IEgEOoMdOLs s Fglrangdol 9bgdo
L5395 gdsL  00¢g3d  JMIR0IMEOE  s03mb  godFmeo  doBbgL-
36039L900. SMBYIMBL Lsdo JoMOMOEO B30 dFMEo JmEgwol
33980y gdol Botrergddo:
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e 390dm  (Joys)  dOBBJU3OMEgbo,  GMIgwos  swfgdl
39dbmmaom®  3OHMEgLL by Logdosh 6s3oL.  3g@dm  doBbBYL-
36m3gLboL ImEgeol 3MsadgbEo FoMmBmagbowos 1.18 babsbby.

ERERRLLDL Baangmihy miEbnl dogagmnl
o Boembeagba ERISEL-RER admimnpligs Bnganby
ey
[=]
C
’
H: .
@ibaFynln 1 aanfmy
@bl emn

69b.1.18. 39Gdm doBOIL3GMEgLOL dmEYol BGSRAgEGHO

e SOLEAHMIIHMOo  (005)  BOBBYLIGMEgLO. 0o, SOl
593000909l M6 96 dg@ 39MHIm 3MM3gLL TaMol 96 3OMEgLls
@5 MHILYOLL  TmOOL.  VLEHMIJBHMWSEO 0MZWgds  dbmerm@ ol
36398900, MMIY J9JEGds 5YE0MGOEISE 3538060 ©Jds 39MHIM
00BbgL3MOMEgLL.  53YBs©, SOLEHGOIBHMO FBMmiEglo  SLsbogl ©0d
39BYmdobgdoms  goso3gdol  0sbs80dEY3MMdL,  HMIWdo3
MOH00YIONJIgIdL 3mE3OgEHWME doBbILEMMEILMD (Bsb. 1.19).

o 9MHOMBWO30  (EMBSEMHO)  doBbgLEIOMEgLO,  GMIgEos
sbobagl »MH0gMHmJdgEgdsl MmO b 9@ doBBILMdOg]BHL FmEol s
596305690l sdLEHGMIGHME  BdoBBYL3GM(gLYOL. 00  HoMmImoygbl
RBoJBHMOM0z50  FgBHo-0mawl, Gmdgwoa  Jdbol  3mb3Mg@GHwwo
00BbLLEHOMIBHMMOL GO0 LeyGoml (Bob. 1.20).

00BbgL3MMELYdOL BMEIEPOMBdOLS s T gdol 969330
9mYo®gdol  doMoms  1gdsbGHozm® gomgMms©  gobobowrgds
396530900 @5 FgBHYmdobgdgdo, Mol dgogaosg  bgds
3BsHMYdOL bgoolbgs B3bjom®mo dmrmgdol 569 LgHzobgdol
MBN0YGONI33060.
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00BbgL3OM(3gLGdOL  Mgogobsgool  gbol  Logdzguby
§o6dmgodl mMH560%s30Mwo 36mEgLgdoL ©311996G5309,
305000Bs30s, F500 3MTMb035300L FbMEF M o MO3LYOIMDS
390-LgGz0Lvyeo Q5 LgM30LMM0Y6EOMIdMEO dopmdol
oMY gdT0.

00BbgL3MOM(3gLYdOL  FMPYOMmYPIOL brmEs30sd0 3M0MMOE-
AM0os  IMEYEoMmgdol Mox03wwo  gwgdgb@gdol gobwswMo
dbotg  ©d  ©0sMTBOL  0o3LgdsEMds. 50 MO3LYBIEMBOL
Lo3x9dzgeo  5MOL  BBBILIOMEILYdOL  ImEgEroMgdol (BPML -
Business Process Modeling Language) s dgLtwengdol qbs (BPEL —
Business Process Execution Language), Hm3gwog 0sbomgdwemos XML
(Extensible =~ Markup  Language) q9bsbg 5  §o3moyqbl
00BbgL3MHM3gLgdOL 3M5803MWOo sbobgols Qo oo
MO00IONJIJOIO0L IOMEHMIMWGd0L BMOHTSWO0 S0hadol 9gbsl,
653 00BbgLdMm©YEoLs [N Lo0bgMOTo30M dmgol
LoBJOMBOBoEool bedmowgdsl 0dergzs [16].

00BbgL3MOM(3gLYdOL  FEIWOMIdOL BrmEozool  oblLEMmIY6-
AN bYFMOEIGOIO EWILEOIMBOD  2odmoygbgds sOLYdIMEIO s
239630m0gdo@o LobiEgdgdo: Business Process Visual Architect, Active
Modeler Avantage, ILOG JViews BPMN Modeler o 5.9.

LgM30LmMm0g6E0MRMmo  sOJodgddwy@s (Service Oriented
Architecture, SOA) sbogo bggzss gobsffoergdnmwo bsobgm®mdsgom
LobBHYIGOOL  53BHMTGODoE05d0, M55  Lbbgoolbgs  3MHmyMsdwen
©obsMMGOT0 3930 YWS©  ©F)Fs39d o 93¢ MBoEH0BYdIMO
00BbgL3OM(3gLYdOL  3T3MBoEOOLs s 06GHIIGOE00L Lsdrmoegdsls
0d935 9Mo 306 LobEgdsdo. 00, HoMIMogbl 3mI3mbgbEgool
MO00YONJIgEIooL dmEgEl, MHMIgEog 9353000908 ©bsMgdOL
Ubgoolbgs g7bdgon® 8mwadl (390-LgMH3oLgdl) ©s LogHom
06@9MHx390Ld0 918omdol bodwyorgdsl odenggs [14, 44, 46].
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LyM30LMM06EHMIOMWo  JoEymdol sObos  SOLYdMEO  ©
905350  bbgosbbgs Mbdzom®o, BoldBHodMmo Lsobgm®mdszom
LoLEJIgdOL  BIMMIOOL  MMMOYMMIIJIdS @S MOIJLEGHOOMYDS
9o Lsobgm®dsgom  goMgdmdo, bmem  {igomds  Lbgsslibgs
Lo0bgM®MTozom  LobEGYIgdol  BsOMYPBY  bmMEogwEgds  390-
LyH30L9d0L  LsdMoEgdom.  bYM30L-MO0gbGoMdMwo  FJoymds,
doMO0mMoo, Ls0bBMOTsgom  FH9dbmemyogdol  s®do@gd@Emdol
394060l LGOS,  OMIWOL  OEIMEWMPOOM  (35CIJNIQ
9o0bgdMEo  LEBBIOGHMWo  BoBBYLRMEJs0900  FoMdmoy-
Bowos MO0 Hm©s353806MH93mo  39d-lgM3z0Lgdol Labom. dsmo
JOMMOWo30  A50mygbgds s  godmdsbgds  bmM(30900gds
3635300 56 emdseHo Jugwoom.

39bLsBEZOMmo  BoBBYL3GM3ILYdOL  FglBemgdoliczol
LgH30L9d0L 250mdsbgdols 56300 q3M™dOL 30D95¢ OO
dmEawoMgds  bgds  d0BbgLEOMEJLYdOL  IMEYEOMmYdOL  gbol
2990m9g96980m, obsdghmzg LEHBIMEH0m — BoBOYLIOM3ILYdOL
dmEawoMgdol bm@sgos (Business Process Modeling Notation -
BPMN), beagoem 58 0956809093000 s0fig6s botEogargds dobbgl-
30m39L9d0L b yagdol 9bols (Business Process Execution Language
— BPEL) 09mygbgd00.

00BbgL3MHM(3gLYdOL  FguHMEgdol  9bs  edmoygbgds  sbg3g
393bmmaom®o 30:m3gbgdol bsgsgdobs (Workflow) s dmbsggdoms
Bogzogdol (Data flow) mao3m®o LobmgBobs s 3nmMobsiool
L5dMogds©.  Ggdbozmemo  459mygbgdol  M3oELsBGOLom  0yo
296L5B3M3L vy OHmym® dmbogl XML (exteblite Markuap Language)
39HYmdobgdol  ogbogbs  IMImOGdM  bgHzoLgdMb,  OHMYME
2396bmO30gmogl XML dmboggdoms  bLGMwdGwemol  dsGmzs s
dmdmemgdyeo byz0L9d0sb XML 993gmdobgdems sLobdombmmao
domgds [46].
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3O0MyM50o 3gdbmermaogdol dfs®Imgdgwo msbsdgmmgy
§o0g3sb0  3m33560900  sd@owMe  MIgMgb  Fbs®L  LgMzoL-
™M096@0Mg0Mwo 5MJoEgdcmol, 39d-bghHgzolwo 0bEgMggolgdols
5 BPEL 960l 909mygbgdsb.

1.7. Lg6zg6memo m39MsEomeo boliGgdgdol dodmbommas

30030993H9OWMWo  3WoBBRm®mTs  dmoEogl  3mI30vEHgHE

39960390, 39d6030L M40 9dBH®l Qo 36O MyM53o
MBOHY639wyma3ol  3mddobsEgosl, M®Igwoi LsdMowrgdsl 0dergazs

9mbgl  ©5353HJO0M0  3OMAMTMNWo  MHBOHMD3gmymaol  god39ds.
A03M6O0  3Wo@GBMEmIGO0  ImoEsgzl  3m33om@Ggeol  s6JoEgdEHvIeSU,
™m39653099e  LobGgdsl,  3MHMaMmsdoMmdol  9bgdl o Folimsb
05393006900 0bGHIHTBGoLYDL.

3Eo@GBMMTs oML goodfyzgdHo  9wgdgbBHo  3MMaMmedmwo
MBOMB3gwymxzol  ©sddoggd0Lol. oG BRm®Tds  dgodergds
MBOME 3o60LIBOIOML OMAMMF 3OMAMTMWo M HOHMB3gLYm-
golb  ,L5d0M339o . 3oGHBRMMIoL  3MM350©IM0 L3O BMBL
36MMaMm5d0LEHIOL  3OMEIAHL, OMIgwbyg TmbEgds  wMA03WG
300bg HgMowo 3HMAMmT0L 3583905, WMA03MMO 3O dm0oEs3L
bytecode-gol, source code-gdl @S  Bobdobme  3m@gdL. gL
3ogdBHMdM03500 50dbogl, HMI  SOLOMEGIOL 3OMYMSTs 5O SMOL

d9D0MOwo  Godol  m3gMo3owo  LBolGgds. 00  JOMOMSWIQ
39033905 0569566 -s0m) 30009090 gbgdom.
1. 39653010 bob@gdgdo:

e AmigaOsS, AmigaOs 4

e FreeBSD, NetBSD, OpenBSD

e Linux

e Mac OS X

¢ Microsoft Windows
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e 0S/2

e Solaris

e Unix

e IBM VM/370, VM/BSEP, VM/SEP, VM/XA, VM/ESA, z/VM
e Google Chrome OS

2. 36G:ma®s90)emo BEOHMIGMOs:
e Adobe AIR

e Java, JDK and JRE

e Mono

e Mozilla Prism XUL and XULRunner
e .NET Framework

e Oracle Database

e Vexi

o NET

e Java

e SAP

0 ','..l. :
LS LT

'.0...;.
CAARAANY

6sb.1.21.
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QIGP@OQ 39630bomo Yg3gewsby 33OEILWIONo bado
03965300 bobigds:

@obygbo (Linux) — Fomdmoagbl d6535¢x3wbdEom 9dwsezm
9535l M39M300 LobEYdsl, GmIgerog 0wyboduol (UNIX) dsyzs6o
396530990 LoLEYIGOOL JM-9OHO bs0MOLILYMBIS 3gMLMbsErMMo
30030993H9mgdobomgol [40]. m3gMozorwo LobEgds UNIX 8904dbs
Lsdm30sb Fargddo, 3md3s60s dgwr wsdLolb (Bell Labs, 59755050 AT&T
Bell Laboratories) dog» [59] .

UNIX-ol  99gdbololl  gomgoeolfiobgdmemo  odbs  dobo
90 GH03WHGHBMOIN Mm39M03099 BolGYIo BsdmYsodgds, b4
d9L5degdgo Mbs ymgzowroym dobo bbgoalibgs sMdodgddwyeol
056756909 M3OHMdMIImE 0v9domdo. LHmG9o dolids
90 GH03WOGHBMOINMISD  2obs3oMmds  UNIX-ob  »oogbo
33IWSOHYEMD. UNIX-0l  3m39mo®e)emmdslosd  gfomo©
Lbgoolbgs  3md35609083s  @ooffggl ol 35BsBY  Mm3gMooero
Lol gdgdol dgddbs.

Linux 560l 0530Lv535@s© 25303gwgdso GPL oigb%oshy
©5394oMgdmo  Mm3gMooyo  bobEgds, Mmdgwog dgogdbs UNIX
0533500  M3gMsgoeo  LbobBgds  Minix-ob  ds%sby.  dobo
5305300390 39Mbool  9dddbgeos  gobgmol  3geliobzol
60390LEH0GHIEGHL LEAHMIBEHO Wbyl GmMzseLo (Linus Torvalds)
[40]. LogmeErolbdms ol Bod@Eo, H®mI LEGMEIBETS sbogro M3gHGOEO
LobGYds bo3YOLM BsdOHMIOL Gotyergddo d9dbs.

Linux 999dbogros 96s35eM0Ebmgzsb UNIX 3Gma®msdob@oms ©o
06@9MbgBHoL Jugerdo 8mdmdsgy 9o HBosLEMS abdsMgdoom. dolido
36 5oL 459mygbgdeo AT&T UNIX-0b 36HmaMsdmwo 30mo, sbg3g
o3 gOmo bbgs UNIX-0l 36macsdmwo 3meo. Linux-ob dg¢o fowo
3OmyMedgdo d9ddboemos GNU Free Software Foundation 3®mgd@ol
Bo@Bmbo, 39006M0xdo, dsLoPMLgBHLo, 0mdzs dob gddbsdo  sbggg
dmbsfogmds  momgdol  domgwo  AbmBEEoML  3OHMYMS0LE GO
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8000L.  00Lob0dbsg0s obog, Mmd Linux-ol ds%sbg 8gddboero
36maM59gd0L wdgEleds SGOL Mo 3MEOoo (0pen source) s 5dsbmsb
mgsbm.  0.01  gg®bool  Linux-ob  g53mBgbolol  sGSLEM™L 56
239390900 MGBOE0SLYMH0 sbEbogds dolbo 99Jdbols momdsby, 0.01
396LooL  3OMAMTMwo  [godm, MMMl  3mEOL  bmMTsEMHo
9L gdol GglodergdEMdslsg 30 96 00WgMEs s J0MOMIOO
005%g, Mmd ImIbdsMgdgwo FodoGmogws Minix dobdobol. gl dolo
(Linux)  3md3ootgdobs v  LEMymgol  dgbsdegdemdsl
00 gMs.

Linux osg@s30M39mo 8904065 0b@gerol 32-do@osbo x86-
05bobg d9gdboen 386 96 MBGM I3 36OHM(39LMMYdBY LodMTom.
005505 Linux sbggg 89990 3eoG@m®dol 856ds69d%g3 9BsmdU:
Compaq Alpha AXP, Sun SPARC, UltraSPARC, Motorola 680x0,

PowerPC, PowerPC64, ARM, Hitachi SuperH, IBM S/390, MIPS, HP PA-
RISC, Intel 1A-64, DEC VAX, AMD x86-64, CRIS.

S ) ‘mossVE
65b.1.22. gmobodlsols 936560 (KDE g9690m)
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Linux §o®3s¢9d0m 890d@gds 459m30996mm, Hmym®s bsdmdom
Lo, SBg3g LgM39MHOL Swo@BMMBs®. EEILIMdoom Linux
UNIX-0b85335600 m3g6s30vamo  bol@gdgdol 0odbgmwo 3ambos.
Linux  LOwoymgowo  36M035053wbd3om®o  9Megsmedm3ebosbo
™396M53099o  bobEgdss, MMIgog FoMsGHgdom sMMIG3L M3l
5659900MH™39 L50bGMGTo30m &93bm@myogdols dboM
90mbmgbowgdgdl. dsbby dgbsdangdgwos X Windows-ob 46eg30309¢
239Mgdmdo s console (dG3ABYPPsMs  LEHMOJMbT0)  BmbgObgdwo
0w9850do. Linux-ob 9mdbds®gdgermsmzol s®bgdmdl mobsdgodmagg
358030 s LsMBOLY 3OMYMSTgd0, slg3g Bomm3zol 0bEgMbg@do
LOHMEYMBowo  37FomdolmZoL 596530  3OMAMTs,  MMIWOMS3
89L5dEgdIos  30-3390YOOL  EIMZIWOIOIBS,  JEYIHOMbYo
gmbGol dowgds s 4oabagbs, IRC, ICQ, Yahoo Messenger, AOL Instant
Messenger, MSN Messenger s 1bgs 30m3wastvemo bs3mdmbozsom
1534950503530 4o0mygbgds.

360HMa50009000 ©06FIMYLGdME 3060050308 9M5Bs3wgd0
om©gbmdom  sMOLYOMBOL  3MMGBILowo  Mbol  yMexzgo3WEo
063 968gobosbo 3601530 36MmEwd@gdo. 505096
30MMaM59wo  MHOHWb3gmygmaol LOHMo B3gdGHMo  250moygbgds
Linux-ob Gegmég 06¢gMbyd), 89303000 v Boow LyMzges. Linux-
obomzgol  sMLYIMBL  »AdWszmLo  3OMYMSTMO  IOMONIGHJO0
dmbogdms dsBgdol Fqloddbgers, MHMIEOL bsmgero Fs45W0m0s
30335605 Oracle, G®mIgerog m30L 3MMEMJE0oL Bbgs m3gMa0re
LobLE IO gOHMs© sb9gq Linux 3evs@gm®dolomgols Jabob.

50558500 Linux s 8ol 35babg 899Jdbowo 36myMsdgdo Lozdsme
©IGHIMESQ 9M0L ©MIMIGBEHOMIOMWo. gl 0brMOTs30s Mg3slims
©5  bgwdobsfigomdo  Fglsdsdol  0bEgMbydazg®gdby.  Linux-ol
300630300s: ImdbToMmgdgel Ma3sbime dogfimomlb Mog dgodergds dg@o
068mMIs305 s 3MMEMIGH0, M53 bgumlisgmgmo  san@ghbs®ogzss
0mdbdsmgderobomgol.
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Windows - ,,356%M900“ — ©OgoLsmzol sOLYIMEO JOHM-9M0
439y 3Mm3MYaMo  Mm3gMsgoeo  bob@gds  d9gddbogros
300835605 Microsoft-ob dog® [89]. degnem 15 ferol as63sgemdsdo 0o
43900Bg QOO 3M3MEMHMBdOm LIMYIOWMBIL B5BsMDBY. 30bmMLo
0domdl 9900092 3wo@BM™MmIgdDY: X86, AMD64, IA-64, sbggg DEC
Alpha, MIPS s PowerPC. g 36ma®msds (Windows 1.0x) 599603900
LEAHWEIBETS do ggoMLds Yodmogmbs [90]. ogo MsDos-olmgzgol
dIbBoMgd ol 46055303990 063 IHBgoLo oym.

39630bomm  EIOLIMZOL  BIOMOMP  JIZMEIWIOMEO
3965300 bobGgdgdo: Windows 7, Windows server 2008 [91,92].

296Lbbgze39800m {obsdm®mdgmo Windows Vista-ligeb, Gmdgwwdogs
39®obowo ogm dMegowo Losbarg, Windows 7-80 yoMomgds 99393s
00 9mfYmdomdgdmb  mogLgdomdL,  MHMIWGdMbs3  fobo
LobEgdsg 0gm Magligdso. Microsoft-ols dogH 2008 gl godoMorryen
30M9B96Bo3090%g Pomagbowo odbs sbowo LobEgdol Gsdgbody
Looberg, MMamOOE 0gm dgbgdol GHgdbmemaos, LMexgsw 4583900l
296Lb339dMo IS, M™Igwbsg  Superbar  gfim@gds, Bobsr®o
Jugeol  LobEgds HomeGroup, s dodxmdgbgdgdo  LEGG-
dmgddggdool  dbMog.  sboew  LbobEGgdsdo Fg@obowo  ©3dgbody
3OmyMsds, MmIgos M339 30EI©IdmEs  Windows-ob  §obs
396L0sLMSL gBms© (sgowomsc, Windows Calendar, Windows Mail,
Windows Movie Maker oo Windows Photo Gallery) s odbs 9g@sboero
Windows7-do -  9mdbdotgdgeml  9gmdeos Bomo 1935
23900MmEH300m35  ©s  0bLAEHIWOMmYds  3OHMYMmTJOOL  3MgdOol
Windows Live Essentials gotaegddo.

@50y 3985mds LobiBgds®by ,,Longhorn”, Gemdwol FoMoygbsg
2003 fierolbomgol ogm o000, 3 39ML0sTO 53IS0MZIMS
390%9bgl  2ooIdYo  3MmgdBHob  Gsdgbodg  gargdgbdo.
Lbodmewmmg,  Longhorn-b gfmes  Windows Vista ©s oo
MBOGOSCMI© 35dMm300s 2007 Farol 0sbgzs®do [93]. Windows Vista-
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by 99domdol JoMowrgeres, Blackcomb-b gfmes Vienna, owdas
2007 ool 20 ogeroll  @gbmdowo asbs, ®md  Lobgefimogds
993300 0465 s 58xgMo© gb ogm Windows 7.

Windows Server 2008 Microsoft-ob bg®gg®wammo m396s3oweo
LobEgds [92]. gb ™39MoEgomwo LobEgds Homdmoaobgl, Hmames
Windows 2003 Server-ob 99933¢gero.Windows  Server  2008-ob
2965bEgd Mo g3g®Los Windows Server 2008 R2 g00m300o.

Windows Server 2008-ob bg®golgddos oMol Logdsme d93Mo
(3300gdgd0. dogowoms IS 390 LbgMzgMdo, GMIgog momddol
5300050-0mmdg  bgwsbs ©sofgMs  odobsmgzgol,  GMI
39990x Md9gLYdMYogm  FoMTsMdS S 9339  LOYMIEIYMBOEOS
Distributed File System, Gmdganbsg sbews 99339 999005 ©@o3mbiGmb
dMsgoewo DFS root-gdo 9o, LghHzg®®g. 29moxmdglbgdmeos 51939
Terminal ULgMgg®o, Active Directory, Print ULgHggHo o 5.9. 50
30MmEwydEHds ®59gbxgMdy goEzows Lobgero. dslido Bsdgbgdwyeos
b0 5 Pobobegdaro dqlodwgdemdgdo:

o Internet Information Services (11S) v7.0 — gomdxmdgligd«yemos 11S-
ol 39Mboo;

o fobs 39MLOYGRMIL  VgIMmYBOm  A5IxMdILgdEos  default
3WMmds.  Bodgbgdveos firewall o default-s  asdmGove0os
LgH30L9d0L MTgEHILsMdS;

e  96093690m3z960 33owadgdos Message Queuing-do;

e Manage Your Server — Us3sG0530 bgwbsfym, GmIgeros
LSFMogdsl  5deg3l  9@TObOLEHMIGMML  soMboml  mvy Mo
396930606905 996905 LyzgAL;

o 20mdxmdgLgdyeos Active Directory;

o 20m3xmdYLdYos Group Policy s dobo s@dobolG®momgds
OBOM JO3QRIOLIONOd;
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*  20m3xMdYLIGOY0sS ©OLZJOOL BBz, GMPMEOOEss shadow
5300gdol backup-ob 8gbsdegdemds, sbg3g aobLlbowo Gosowgdol
backup-ob 89Ls3gdEMd;

o 20m3xmdYLgdUYe0s scripting s command line bgenbsfymgdo.

Windows Server-Us 593 ®598gbodq godm3gds. ymggwo dsmysbo
3963mm3boos  Lbgoolbgs  doBbgdolbomgol.  g3zgws  godmagdal
39005 89obmemlb 99890 3496d30900: gosbsfowml gsowgdo
©5  3M063)Mgd0, 00mdoml  OMyMOE  93wo35300L  byM3zgMo,
9ma35fm©mlb  0dgow  LgM3zoLgd0,  99MI6EHOR03E0S  FIMIJIDMU
9mdbdsGmndgeol, 0dMdomlb Hmym®ma X.509 LodEH0x035@0L LMz,
9ma3sfmmb LDAP lig630L9d0, 0dwgdsml stream LgM3gMow s 5.0.

29b30bomo Msdgbody dsmasbo:

1. Windows Small Business Server [94].

SBS 9go@ogl Windows  Server-l o Ubbgs 0053000
39J6mmaogdl,  OmIwgdog  3om3zsolfiobgdmos 3o@oMs
Jugolmgol.  Boadwoms, JMHMO-gOHmo  S1gmo  Bgdbmemaoss
Remote Web Workplace.

SBS-0b  UL@obod@mo  asdmagds  dgogegb  SharePoint
Lg®gobgdl, Microsoft Exchange Lg®ggdl, Fax Lg®gg®ml o Active
Directory-l  9mdbds®gdgaeoms  LodsMmmsgzgs. gb 3OhmEwddo g3y
2430535bmdL firewall-ls, DHCP Lgtgq®l s NAT Gorwy@oeb.

SBS-ob 36Mgdowd o8mEgds 890393 Y39wengml, 6oz od3L
LEHOboMmE godmEgdsl. sbggg dgoisgl Microsoft SQL Server 2000-U
s Microsoft Internet Security and Acceleration Server 2004-b.

SBS-U 543l Logmomoto GHodol CAL (Client Access License),
OH0Igog 9mob  4oblbgzogado s VoML WBGM dzoMo 30©MY
Windows Server 2003-obs bgs 396Gbogddo.

SBS bghgghl od3l 99990 99BLM39d0:

e Fbrwme goHm JmI30MEGIODY ©mdgobdo Tgodwgds ogml
59969090 Windows Server 2003 for Small Business Server;
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e Windows Server 2003 for Small Business Server «jbqs ogmb root-o
Active Directory-8o;

e Windows Server 2003 for Small Business Server-b s 543U
"Bomds” bbgs MIgobgdmsb;

e Windows Server 2003 for Small Business Server-l sJgl 75 user-ols
b device-l rodo@o. gb sdM30JdIE0s CAL-0L Go3by;

e Windows Server 2003 for Small Business Server-l o3t 4GB
RAM(Random Access Memory)-ols ¢rodo@o;

e Windows Server 2003 for Small Business Server-ol om3gobl o6
39005 3dmbgl child mdgobgdo;

e Terminal ULgM3zgMoL  0bbGHosool 899y,  Fbmerm
9JONOMMo 2 RDP 35380600L ¢0odo@0s;

e 000LsM30L OMI 56 23JMmbgl gl odo@gdo, 35806 Mbs
©53999bmon Windows Small Business Server 2003 R2 3539¢0.

2. Web ¢359m3gds

Windows Server 2003-ob Web  g00m3g0s  d06H00S©I©
39639m360¢0s 390-53@03530900U, 390-3396M 900U, XML
LYH30L9OOL SLOFYMBI© O oLOE3MVBES. gU A9TM39T 56 LoFoMmMYDdL
CAL-gdL s Terminal Lg®3g®ol Gggodo o6 oMol 53 3sdm398580,
Jdop®sd  Windows  Server 2003  g39d-a50m39gdsdo 89330000
499mg0ygbmo Remote Desktop-o remote s@dobobid®omadolbsmgob.
dbmeme 10 file-sharing 3638060 dg0degds ogmb gHMNEOMEs©. 53
299m390s90 90 gdge0s  ©sygbogl Microsoft SQL  Server o
Microsoft Exchange, dogsd Service Pack 1-ol obb@swsgool 899q
339 9903 gds oygbgl MSDE o SQL Server 2005 Express. sbg3g
50 999m399sL 56 5J3b UDDI-l dbstosFgéo.

Windows Server 2003 Web qs0m3gdol 543l dsjuodwd 2
3MmEgLeOoL FbsMEsF s s 2GB m3gms@omwo dgbloghgdol. 50
299m3995L o6 Fgw9denos 09vdomlb ®IYob 3MBEEGHOHMEgMs©. gb oMol
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9O Ihmo  39gMbos  Windows Server 2003-ob  GHmIgwog 96
Lo Fotemgdl CAL-gdb.

3. LEBsOEHMEO sdmEgds

Windows Server 2003-0b U#s6@oM@H*eo 400m398s 3m30mos
353905 @5  Lodrmoemm  Bmdol  Jugargdobmgol.  LEIbIMEHM
2300039956 5Jgl  BY0WgdOL s 3MOBGHIMGOOL  goboforgdols
d9LodgdMBs,  3300035DMdL O3  0bFGYIMbgEH 303006, 50
2300039956 od3b 4 3OGmEgbmeobs s 4GB RAM-ob dbstsFgko,
bom dob 64-303056 396LosL 3o — 32GB RAM-ob s sbgzg Non-
Uniform Memory Access (NUMA)-b dbsts3ghs. 32-d0@0sbo Windows
Server 2003-ob UEobs®EGHMwo 958m39d0L  2odmfigks  MBSLME
390050 LEMgb®HdL Microsoft-ols DreamSpark Loo@oosb.

4. Enterprise gsdm@3g0s

Windows Server 2003-oL Enterprise as59m390s 300030000
LodgoEm 96 OO HBMIoL Jugegdolm3ol. 53 2odm3gdsly 5JgL 8
36mEgbm®ol  dboMsFgeos, eight-node clustering-ob  bsG@oFgMS
Microsoft Cluster Server (MSCS)-ol g03tmygg69000. sUg3g dsb 5d3l 32GB
RAM-ol dbsoFgms PAE-l Bs@omgol 89dgy. Enterprise godm3gds
31939  398mEol  64-d0GH0sbgdo. Fom odzm 1TB  m3gModowerols
b5 FIMS. MO39 32-80305bgdLs3 s 64-00FH05bgdLSE 9d300 Non-
Uniform Memory Access (NUMA)-U Gbotodg®s.

00 459m3995L 593L 9990 FgbodEgdEEMdYdOL TG F Ms:

e Microsoft Metadirectory Services (MMS)-gdol bsO@sFgMs,
MH@Iol  Lodmoggdomsi  bgds  8Me35¢0  OMIJBHMOHOJOOL,
9mbozgdoms d5BgdolL s Foowgdol 0bdgamsgos Active Directory-
Sbob;
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e 5J3Lb Hot Add Memory-ols 8bsts3Fges, Mog 0dsl 60db6agl, Mmd
99230005 Bogodsmm b sdmgowmem  RAM  Lob@gdosb
239053300030l 56 253MMM30L Qo6M93dg;

e o5J3b. WSRM (Windows System Resource Manager)-ol
b F9Mo.

5. Datacenter gsdmagds

Windows Server 2003-ob Datacenter s9m@3gds 963990360000
0LgmOo 25MgaMbmM30L, MMIGEoE IMombMm3al Towow I(3IEIMBL S
Lsodgmmdsl. Windows Server 2003-ol Datacenter as58m3gds 6ol
OHmamO3  32-00¢0sb0, sbgzg 64-d030sbo. 32-00FH0sbL 53l 32
339U FBsMOFIMs, bmwmm 64-30F0sbL — 64 3HMEgLOGOOL.
32-30305b 56JdoGgdBH el 5dgl 128GB RAM-ob wodo@o, bmem 64
00GH0sbl - 2TB.

Windows Server 2003-ob Datacenter ¢odmagdsl sbggg o3
NUMA-bL s 8-node clustering-ol dbs®sFg®s. 8sL sbggg 993L w39mgbo
dboMsFg@s Storage Area Networks (SAN)-olgysb.

1.8. 53em0g35305-Active Directory, Hmam®g Ggdbmermgos
@5 3obo EsbgM30L 39805M9ds

Active Directory s6ob Windows NT m3gMs3oweo bob@gdgdol
mxsbob LgHzgMHob M¥Y300gdgWo bofoo, sd@oMEMmo 35@owMmY0
[95,96]. 00 3MMmEglbgdols s LYM30LgdOL  Bo3Mgdos, MMIgeros
090098535 35030OMLMBOHOL  GoMTsd  MIG6gdol  Jugrrolmgol
Windows-ob 05bsby [96,97]. 9dmbsgdoms 53853900l
mO560Bs30Mwo IgmmEo sbsmolbgdl 0bxmMmTsiosl s g30deg3L
L5395 gdsL  LMoxs® ©s 9gxB9dGIMs© dmgzgodomom  LabwGzgwo
068m®Ts30s.  39GIwmymmo  bgHgzobgdo  bJom  dgdmbggzsdo
3900009005 LdGgwgnmbm  Foabomob.  gbss  0bgm®Isgool
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JOHOMIWOMBS, MHMIgEog MmMP6obIdMwo ©s oboMolbgdos
39900930 3O0GHIO0MIGO0m: 33560, Lobgwo, Gguwgnmbol Bmdgmo,
Jowsdo s §399sbs. Moash gl 0bgm®ogos 93 3gMdm 3Bboo oMol
mO960Dg0mwo, h396 LiMexsw dga30deos 303m3mm 6gd0ldogmo
50500560 B9 gnmboll 6mdgHho s bbgs ©sds@gd0mMo 0bBMGTs30s,
653 50 LoBgwgnmbm foabdos dmEgdmeo.

39&oWMygd0, Mo mgds ¥bs, 9O sMHOL Morsa obowro, obobo
230000ygbgds  bmyso©, GmamemE  foabgdo.  TogMed  Jugwrdo
A9mdobo  ©oMmgdBHMmMos  (bLgM30LgdoL  3oBOWMY0),  JugwMOo
39dbmermaool 36083690 m3zs60 GHgMaobos.

M5 5oL bgH30LYdOL JoBswmyo (Directory Service)?

Active Directory 56 5ol 3063900 bgMzolbgdol 3o@owmo,
MH39oE 398mPbs B5BIODY. MB¥GIM® Jugergdo s GgLsdsdols
dobo bgH3zoLgdo 56 ogm 08gbs 36083b9wm3zs60 H3abody Harol
§0b, HMmamO3 L. oMW, SEMYE sOLYIMDPS OO BOoBbILO
2396Lo3MMEOIRPom oo  FMEMEMdOL  dmbs3gdgdom,  Topa®sd
396LMBsMOHO 3MB30EHJMHJOOL FoLMOdM03Ts Yo3M(3YLgdsd s Bobds
29909969050 gl Ioh39bgdgE0 96083690 M3bs© Fobote.

a9bgoboemo  Directory  service.  bg®3obgdol  3sGoomyool
00Bsbos  Imofiglidogml oo  @s  35BoMs  Jugwgdo. 0o
MBOHY6390YMmRL 45956303909 Joymdst Jugelis s HalwOLYdOL
50dmBgbsdo. oMgdBHmMm0gddo dmIbIsmdgl Lsdwswgds 9dwgas
UGOsgo© s FoMGHo35 dmodoml LoFo®Hhm obgm®mdsgos. Active
Directory ool Microsoft-ob  3sbbo  ©®g3sb@go  Jugeow®o
Lo FoMmgdgdolsmzgol:

1. m6s60Dg0mo doamas;
3563030 5030boLEHMOMGDS;
003H35MHg0g M5 BM3EmAo0l BoFoMmgdob gomgdgds;
bOOoL 3m@EH9bEoswo;
LE9bIMEH0BOE0S;

vk W
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6. Jugwob 3mb@EHMmeo;
7. 35056303900 WAN-0b 8oOomgs;

e Active Directory-ols ¢oma03900 LEG®MIGHWOS

goGg  Active  Directory-ob  8930Lfs3om,  m3se0
2390003530 Job  MA03e  LEHMWIGHWOL.  0dobsmngol  GMI
9%39JGHIOS© ©3393TIMm, gob35bMM30gEMm s 5T0boLEBHMOMYdS
393fomm  Active  Directory-ol, dobo  q@mg03260  LEGVIEHWIOS
3962500 bs 23JMmbgl omogzoligdwwo.

Active Directory s396901¢0s ©@m3906w6 ©mbyby (Windows
domain networks) [97]. ©@®dgobo 30 gb 560l 3m03099BHIOIOOL ©
9mdbdsGmdgdol MP0IMMO X AMBJOs  5©T0boLEHMOMIOOLS
MBogOmMbmgdol dobboom.

3o somag, Windows NT-8o, vb@s 05339396095 dog05b oo
©Om, MM 50dMma3z9nbzcms  mdgobol Jgzmdgdo. bgdoldogHo
bmdolb Windows NT gJbgeooborgol mbs admbmom ©53gbody
©mdgobo.  NT  ©mdgobgdo  ogm  dowosh  99bomoweo
503060LEHMoMdOL  JMobom s OO LoMMMEggdo dm3dmbos
MmO 3 ImdbIoMmgdwgdolbmzgol, s1939 5dobobEHMmoEMMmgdoLom3z0L.

Windows Active Directory @mdgobol dm@gwo 6ol
296Lb39390Mo  M53. 00 0LYs MEYBOBIOMWO (9B gOEO)
O™ 3,900 Bygdo®. HrmEgbog 3°0B6LEIoMmgdm Active Directory-
ob, B39b 3996000 sbse MIgobl ¢ygdo. sboewo mdgobo begds domo
©™39060. mv) B396 ©5350BLE0MYPPM 53O0 ©MIJobl, oliobo
0936905 Gygob Logd3z9w0b.

B396 89330005 893J8bs sds@gdomo by mdgobgdo ghom
Aygdo. 56 Lbgs LoBYzgdoo MHMA 30d350m, Byg 890dwgds 8903931
9Om b ghmbg 9@ by ©mBgobgdl. Active Directory «3o6o@gbmdsl
9603gdL  Modgbodg  ©mIgobl  Lbgoolbgs  mMysbobsgowmo
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9ODIMNGO0m  (Mmg). MOYbOBoGo  gOmgEads©  G93300¢005
Bo30035Mm® M gHgdo, GMIgdog dgosegb  960936gcom3zs6
0683mMs309b.

mM560Bogomwo gMhmgMEo sHol 3mbEJobgMo s 0bsbogl
g39es Godob Active Directory Hglm®Ll, Hmam©oass: 3mdbdsmgdgwo,
3030993960, 36063H9M0 s Lbgs.

15939009bM bdMoEgds M3 MMRBODBIGOME JMMYMEL oJ3U,
50 MLOxMMbMYds, 5E30boLEHMIE0MWO 3MBEGOHMEO Myl Mbyby.
339 99330005 IMs35¢w0 NT Jugaro, H®Igebsg g3l ®sd9gbody
©mdgobo, 9933335mm  ghmo  mIgoboom @y FsbBo  Fgdsgsero
65996039 mMAs60Bsgomwo ghmgmmoo (bob. 1.23).

d9L50590bs©, WMYO3YO  LEHOWYIGHWOsdo 339543l MAgobo,
™O560D900 gHJMEG00 ©S Md0YJHJI0, MOMNMIMEO FoMYb0L
23963LsBOzOIWo  sBHMOdAEJoom. Active Directory sbggg 094gbgdl
Loo@gol, BogMsd gl Lso@gdo o6 dmosbmgds Active Directory-ol
©@M3032900 LAHM®MIEHOOL 96 0gMs@Jool bofows.

Active  Directory-8o  bsoBgdo  8gddbowos  dbmeome
930035300L50030L S BHMGBOIOL JMBEHMMEOL JoBboom.

Lo0BHO Mo30L0 FobIoMEJd0m ML BOBOIMMO YOOI
3030993 9M9d0L s IMTbToMmgdgdol mdgobols 99dsygbemdsdo,
HMIgoE 0930l FbOOZ 5HOL 3MI30MEHIMHJOOL s IMTbIsMgdgdols
QMY03IO0 XFIBO-

0600369035605 5006036mL, HMA LsoEo s ™IJobo 56 sMOL
MON0ION35300690w)0.
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Domain Domains hold organizational units, which
contain Active Directory objects

Organizational
Unit

User Computer Printers Applications Shared
Accounts Accounts Folders

bob. 1.23-s.

Active Directory 8930005  §oM3m3000bmm  GmamGs
9mbo3gdms dobBo, md0YIEHJO0M o S5BHMOdYEHIOO.

Object Attributes

user name
password
3 email address

T

phone number

-\ group
membership

Bob.1.23-d. md0gdEHo ©s sGHBHOdMEHdO
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LooGo dgodeErgds 990393l M9 b0dy EMdgobl 56 mdgobo
063909 3M35¢  LsoAL. oASH ©MIgobo MOl  WwMYo3MNOO
503060LEHM30Mwo ©mby JuguH sMJoBIJBMado, Lsodo Mol
50D03mo mbg. Active Directory-8o Loo@gdo @ogdbgdoyeos IP
subnet-gdbg  ©@s 850  Fgmdwos  ogml  3930sMgdol o
3MbxogmMoMgdoL sdM930.

o DNS s LDAP

Active Directory o6ob Lewmos@ 0sg3bgdso Domain Name
System (DNS) o Lightweight Directory Access Protocol (LDAP)
LobGHgdgomsb. DNS  s6Holb  Lobgeols  2sx350Mmmgdol  8gomo,
09obsmgol HMI dmbgl P dobsdsmmgdbg 3mliEgdol bobgargdols
doboFgdo.

DNS g09moyggbgds TCP/IP  Jugemgddo @s 9ol bolb@gdol
A939OMMYdoL  Lobgwro,  OHMIgoE  290moygbgds  Jorosbo
06@9MbgBHdo. 0o  95JBHOOIPL  3mMbEHOL  Lobgarl,  Fogow0mo,
www.microsoft.com s §y3gdb, Gmd o030 0ygbgdogs TCP/IP
JobsFoOHN, Togocoms, 131.107.2.200.

30030993H9M900 3mFNb035300L5030L 0ygbgdls IP dobodotrongdl.
5Q050056900L5sm30L G os IP Foboda@mgdols sdsblimgMgds, olbobo
30056 993Y39wgdsHy  IRmMdbgdMmo  sMLgdgdo. sBoGmd DNS
33993l LBodwomgdsl,  3mbEgdol  Lobgwrgdo  ©sz30d5blMmgHM™
9900616 965%7, ogooma, microsoft.com.

65 3538060 593l DNS-b Active Directory-loysb ?
Active Directory s3g0veos DNS-bg, Lobsdpgowgdo Active
Directory-ob Lobgangdo ool DNS bsbgergdo.

e Windows Domain Controllers

Windows ©mdg0b 30b@®Hm@mgmhgdo 3wbd30mbo®gdl Hmamds
05650500 ©Mbol Mdgobgdo. gl 6odbogl 0dol, MM oEs® MOl
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306M39wo©0 ©EMIJ0b 3mbEGHMmMEWgMo. ygzgmws ©mdgob 3mbGHOHMmwgMo
3Ol MBIOIWME ,,MIJob JMEEHOMEWIMO“ s Y39w0bo MobsdsMo
©mbobss. LfimMge sdo@mad 993300¢0s gsdmzoygbmm bBydoldogho
©mdgob  3mb@Gmemag®mo  Active  Directory-8o 3300090900l
dgboGobo. gl 9®ob  oMmn3zol  Lowyzgomgbm  Lodosangds. o0
d900bgaz0803 30, 0¥ 9HmO MOMIgEodg JmBEHOMEgMo  459mgs
90gmdm0sb, 3OHMdEgds o6 BBYds, Mo bbgs 3mbEHMMEgMgdo
B39Mw M0@Ido 59Mdgegdl Imdomdal o Jugwo gmbdzombomgdl
Be®domEo.

*  AMBSTIHO J5BHowmy LgMz9MHYdo

Dmao ©™dg0b 3MBEGHOMMYHO OOl JEPMBSMGO J5GHIWMY
LgH3960. 020 TIMIOEIOVIE0s 035DY, v OMYMMs Bgabo Jugwo
©53MmbBogMMOMIdMEo.  dglsdegdgros  a3dmbogl  Msdgbody
AWMBIWNM0 J5BHowmy LYM3gH0. gl LgM39Md0 SOVl 2 03564
2v6gd30sb:

3WMBISWNM0  30Gowmy  bgMzgMgdo dgogoglb LOE  sbewls
(3m30m) yzgws Active Directory md0gd@gdolol 8500 ©mdgobdo s
BofomdMog sl ygzgws Active Directory  mdogd@gdobslt  Lbgs
©M3dg06d0, HmIgaeog GHyYqdos.

AWMBIWNM0  35FHoMY-1gMH3gMH YO0 A50M0Ygbgds  dmdbdstg-
B9 mo ©53d3900Lsm30L  Lobi@gdsdo. obobo 9aLobmEgds
0mdbdsmadgems  Log-0bgdol s sdom  g35hm©gdgb  0bgm®asiEosl

MB039MLIMHO X ARdOL JqLobgd.

1.9. md09d@-Hrm@m®o 9ngeothgds (ORM)
39650930 Lol gdgdologols

396500 gdmo 0bgm®mdsowmwo Lol dgdol iwbdsom®mdol
396Lob3Gms 3b393GWIWME EMbgbg bgds, Lowsg gsdmoygbgds
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obgmo  3mb3gnEogdo s  gbs, MMIJOE  SEI30WO  2oloaqdos
500580560Lsm30L  [37].  Fmbsggdms dsHob I3MMYdBHgds BmoEegL
Lo3MHMOgdm  5MHOL  BMOISWMGHO  TEIEol 5390, by dobo
00fgmol  (LovdGOL)  BMEBoMIdsL  (Universe of discourse  Uod)
Lomsbom. 530l 99390905 30 ©sdm3oEYdyeros  Uod-ol 3oty
3Mbsby.  ™d0gIBHOHMWmO  ImEgwo®mgds (ORM)  s35G@0390L
©36mM9JGHgool 3MmEgbl, 0ygbgdl Mo dbgdMOZ, Loodstmazm 9bsb,
31939 0bGHMOEOMH  OsRGMHTIOL, MMIgEms Fg3Lgds  BgodeErgds
052500mgdol  LodMogdom s FglodErgdgeos  0bRMm@Ts3o0l
d90mf0gds  FoMBH0og,  9JgdgbGHoOrI  BodBHgdby  IYMbMmdom.
306500056 dm@go  godmlisbwos obgm 8bgdcog BHgMdobgddo,
OHmamOo@Ess Mmd0gdBHo s Gmeo, 030  BOYb3gwymal
000g0MgdoL 316393 ew® doymadsl [49,50].

30b3393@ P Me0 99oMgds doomfiggo SOl
©59m300g0mgdol  (ER) dm@gmomsg, owdzs (ER) 9dmgeo
3900gds godmz0ggbmo ol 99009y, o3 ©3MMIJEHIOOL 3MmEgLo
©530030dgds.

030 bogagdoos  dgloggMolo  gm®mINomgdolsm3zol,
23065bagdsls s 3MmgdEHol d9damdo  goxsMmmgdobomzol. ER-
Q0530535 JmMLos d1bgdM030 9bolsash, 396 bg®bgds Fgalgds 535
o) 00 dmgzwgbol  BosJBom, T os  0bgmMdszos ol
15935630390 MIgHgdoL Tgbobgd, HMIwgdog Jabol dmogeb.

ORM-ols 3mb393@ M meo 9y oMgdols LJgdol
360Hm3g®s  (CSDP)  gm®o@mgdsl  5dsbgogdls  dmbs3gdgdol
3bseoBBY o ©s3MMYJBHIdDY [52].

3063933 1swMo bdgds s0fgml s3eo3s300l 0bgm®mTsgome
LEAHOMIGHOL:  BogdBgool  BHodgdo, MMIWgdoz  HoMImawygbl
06396M9L0L bLxgeMU; dolBy sOLYdIMWo FgHMME3go0 s Tgbsdams
§o63mgddbol  {glgdo, Goms Tdogzommo qbs v ol gogdo ULbgs
35939000 s6.
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065350olBHod0sbo  s3eogozoobsmgol  Uod-o  gmxgl 3ol
dmbgobgdme  dmEuegds©, CSDP-b  3035(ms3l  mommgwyero
0o0pobo o  T9g0gy  bgds  domgdmao  3mb393¢e o
9390999900l 499M0569ds  gMod MBI  305393H I H
bJq8500. ©3000Mmb CSDP-0 89009905 830000 d0x0Lob (5b6.1.2).

3b6.1.2

1. 9wgdgb@otmmo 3od@Bgdol Gm®mTomgds s Fomo 5©Y335GOMdOL
d99m{dgds;

2. 85J3H900L BH039d0LsmM30L OsFMSTOL 52905 s LoLEMWeol 30mfdgds;

3. 00 m309d@oms $H039d0L 8gdm{jagds, MHMIgdoi vbws AogMHmabgl s
0500 8500905303900 §oHImTo3eMmdOL IRJLOMYdS;

4. ©5935@ML 1b03owMOMdOL FgbmMgs o F9amfdgl Bod@gdol
$03900L M39M56@gd0L MomEgbmds;

5. ©59953Mmb HMEgdol 0dMwgdomo dg9HBrM39d0 s 998midgl dsmo
3039900 HoOIMTogzErmds;

6. ©5993™ML  gagdgbGgdo, LodMmsgwgms FgsMgds s  J3gBo30L
890039003

7. ©59353mUb bbgs 89B03900 s ImbEgl Lodmemm dgdm{agds.

doxo_1: CSDP-l g439wsbg 9609369cm3zs60 LEooss, Loos
bgds bbgoolbgs Lobol 0bgm®mdsgool  dgaMmggds, dmbgdMog
Loeadatogm gbsbg. sbgmo 0bxgm®mdszos BIoMs oMol 99dsgzowo s
200m3s35w0  gmMIgd0, dgodegds ogmb bgwbsfg®o. Fobosswdogy
d90mbggz0do  dmEgeol  ©sd3MmgdEgdgwo  dM3omdl  dsEm©
309b@96, Msms BB BsIMYsEr0dEIL, Mg M dmgmbmggds
LobBHYISL. 930 gdG0s 9JudgMEHOL sOLYGdMDS, MMIgEwoi 0Ebmdl

33Q035305U.

9L BogdGo sbg 8g0degds Bsofgdmb:

o fl 0sbsddOMIgeml, bmdGoo 35,  sdgls 23500
‘Jo®003900330¢0°

o 2 0s65906GMmIgmo, bmdMoom 7, 3MTomdls JmbEMagBHom
osMomsdeg 12.31.14°
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MODMIN0 BoJBHO 0L d0bsOMmo ©sM30IIMEGds M6
®d09JAHL  BmEoL. dmdo  IOOBREHO0M  FOTMYMBOWOS  LMYO3IOM0
3609003530, Mmdgeog sbgbl mdogd@gdol 0wgbEHoxoE0Mmgdsl s
BoBg9bgd0s  3OLogom. 03 Tgdmbggzedo vy gobolobrgMgds
®309JGHoL FbmEwmE gOHmo m30L90s, Loddg 239d3L JMOAO0HD
36900353096 (unary fact). 3690035@b dg0dwgds 3Jmbogl (1,2,3,..)
396960, 093, Moy  30g03sBH0  gugdgb@stros, 3-4
39696y 9gBH0 0830000 93H3®Yds. MIMeggl dgdmbggzsdo
309003530 5OOL MOHMBd0MO. SBYO 3MJPO03GHJOOLIMZOL sMLYIMBDL
063900 3M9035¢0. Sy, OMT, Bog@o 99odwgds Fogozombmm
™©039 303560 gd0m.

00x0_2: 59 bgds 35dEH300L 3H03900L50308 OsRMHTOL 539do.
3097300 godmobabgds gmogligdom, 36M9E0353HJ00 — BoMrm3Mor-
bggdom, 36083690mdol Bodo dsdmoliabgds Fyzgdowo guwmogloon.
309003530 030mbgds JoMEbbosb Totx3bog s Bgdmsb J3gdmo,
05600, LOBSD 56 Fgbggds B0dsbo “<<”, MMIgwoa 330l Fozombzol
900560799 qdsl Lofiobsswdgym dodsmmvyemgdoom. 490y d0xJdbY

bgds 99D0©3900L ©sfglgds.

ORM ¢0sa®53580 g53myggbgdwyemo 89mwwggdo [52]:
0dmegdol 39Bemmzgdo:
e 309930 LMWL BLEHIW F9M3Z39E HMEL.

@ HMgdol oBMbJ30s sMOL 0dMEGdOMO. MOMMYMEO

®d099dBH0 mdogdBHMs BH03g00L 6530900056 Mbs sbHergdgl
dbmmE 9O O,

160350 MBHMdoL 9Bmvgzgdo:

G—— OO 50 I9@ OMdo Imbsfogmds bgds s Bg@gL

geobg.
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9300l odmeosbzol 99bmwoas.
Lb03Ms3ggd0L Ggamgdol Igbmvggdo:

c - 3003900 ®md09dBoL LoIMsgwg Yymzgwmazol wbos oyml
gm0l 939L0dMS3wY.

= - 3061390 M009JGHOL LoIMH3wYg Y3930l »bs 0yml dgmemol
&mo.
& - 3060390 md0gdEob LodMmsgzmg 56 Fgol Igmmgdo.

<=2 Lobdokmols Igbwas

030990 M580gbxgH 8g0dangds dgolmyemml gl HmeEo

b0l Bodol mdogd@o
C] ®309JGHO0 05859mdL FbME™mE 9P Gl s gu
OO0 56 5MOL Lo IO,

030
1 9600 Md0gdEo 5ol Igmemolb J3gEHo3o
oo 99 00:
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3bBHoMgRgJumGmds  Oir iff for all x, "xRx

LbodgGHMorEmds Osym iffforall x,y, xRy — yRx
sLodgBHHoME™mds Oas iffforall x,y,xRy — “yRx
abBolodgBHMormmds Oans  iffforallx, y,x#y & xRy — “yRx
3bBoGMmbBoGMemds  Oit iff for all x, y, z, xRy & yRz — "xRz
3303 )OHMDS Oac iff for all x, y, z, xRy & yRz — "zR

sby  aobgobowmom  gobsfowmgdmmo  3mOH3MGSE0Mmo
LobGgdgdobmgzol dmbsggdms 35Hgdol  Mdg]EGH-MM09gbEH0MIdMEo
9EIwoMgdols s Md09dH-MM096GH0MGRdMWO  I3OHMIJEHJOOL
533)35GH0DgOMo  3OMmEgLgdol  ©s8v)ds39do0l  sBmEsbs,  Go3
Log®Mdbmdws  s930M7dL  LobiGgdgdol  0bxgm®Isgomwmo o
3OMAMmIMwo  35393g00L 93900l @OML s 005Lsbogg
™m6096@0M90ME0s 358tmYqbgd0m0o LgggMml ImdbdsM9dgw By [49].

1.24  Bobsbby dmi3gdmos  badMmmdgdm  bgggHOmb
9y oMgdols s Imbsagdoms 8sBsdo 53EHMToEH0BYdIMOo sbobzol
50m3sbol  domoo  9BHa3gdols s Tomo Moo bogool
0bLEGHOMIGBEGHO Lodwoegdgdol idgds.

30bs, MMIgwoi LsdOMdMmIdm bxgOH™mb Jqlobgd  gosBbos
0ndbdotrgdgel,  B39gEosymo  0bGgMHxBgolgdol  Lsdmowgdoom,
HIgms Lsxgdzgel BMMTsEOH0o gbol yMsdsBHo3zol 3o@gamM0gdo
©  @OROZO->@POYwo  JgnmEgdo  Fgopgbl,  3osg39ds
0309JG-OMMOHO IEIo®gdol 30nd30v)EIOHME 3OMAMTL.

dobo sbToMgdom s039ds bgdsb@ozwmo biGMmwdEwegdo ORM-
©O003M535ms  Lbsbom.  8g0amd  9BHe3Dg  93G™IsGH0DYdIMWO
36™M3909MJO0L 3°0mygbgdom RmOHIoMEYds s®Obo-
59300090 gd0l ImEgero, 56w ER-osg™sdgdo, sbMowgdoms
©5 5G®0dEJdom. oL LogmdzgEBg 953GHMIdGHIMS© 3969MHO0MmYdS
.DDL  gpomgdo,  GmIwgdoz  9900ymd  bLGHOMJGHMOMLE
0mmogLgds Ms SQL Server 9mbsggdomes gobsfoergdwmer 35%sdo.
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MmO3 50360069m, 5 3OHMdIMYIMMs© 0bdgds, ER-0mgwol
F9L00500L0  3aaligdol EOEMHTOL ,LEHGWIGMOOL Mm3EGH0Tobsool"
Logombo 96w Jmbs3gdos  85BgdoL  ©I3MMgIGJool  mgmGool
39630600 — 6mMToc0BoEool 53 396s.

5g 09olibdgds 89990 MBS gobolsbezm™ml mommgmwo
3wobol  dmbsggdms  Mm3B0doMo  LEGMYIGHMOs  (Bmbsoggdms
9mEaWo), 3obms ImMob  35300MHgd0L  gomzswolfjobgdom s
©59m30JOMEGIMS  HJWs30gool  bem®TsoBogool  dgomgdol
250mygbgdom. ®3&0d0Doool 3603900995 d90dgdo
3%bg0bomm  MHgsgom®o  3bOO0Wwgdol  0bxmMIszomwo o
0badbeHo dmbs3999d80L ImEEMdsms JobodobBsEos s Fs0mMb
00350mM30L5 @S Jobsbegdol MM™MOL 9930Mgds Imbsigdms gHhmosbo
©ma037900  bEHOIGHMOIOoL  Foosbmdol  MbBOHMbzgrymaom
(©s330m) [69].

Bodmdo  gx3mdbgds  UML-3gdbmanrmaools s  dmboiggdos
©MR037900  LAHOMIGHMOIOOL  OIOE0NH  ITMIOWIOTIEGIS0O
09mOHooL 3esbozwy® bo3ombgdl. sbgmo 0bEgaMoMmgdMwo doymds
LMo 5dM3BOL Foabofyzg@ow »bMMblgrymal, ghmo dbMog,
dmboggdms LEGH®NMIGHMOYOOL M3GH0TODBOEOL BMMTsEH FMOHTsmo
09600l Bsx3d39eBY s, Ggmeg FBMOZ, 3MHMIJEHIOOL MmdogIE-
®m609bG0MIdMwo  360H0b303gd0L  TboMsFgMal  Case-@gdbmmmyo-
0oL 359mygbgdom (3MHMAMmTgdOL b  Ggdbmarmyogdo),
653 93BN OHo s 86003bgermgabo  sdmEsbss.  LoobyMm®Isom
LobBHYdgooL Lsbogmabwm (303w0, OGMMGOE EBMdoWos, Bmoaegl
650gb0dg  LESOSL:  BgdbogMM-93mbmdozmMo  sbdmgd.,
dmobmgboms  sboemobo,  Jmbszgdgdolbs o m3gMoEogdol
306393 PMMm0  3MMIJHIdS; WMH03IM0 I3MMIIHJOS; 296]
©360MgJBHg0s; 353930Mgds; oy ©I3MMad3BHgds s LI gds;
ALGHOMYdS o FguHMOGdOL T9gEbs; dmBLob M gds (0s6bergds).
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ORM-ols 3mb393@ M meo dmgoMgdols lggdol
30mEge®s  (CSDP)  ymeoogdsl  sdsbgomagds  dmbsigdoms

9bsaobBy s ©3MMYIBHGOsDY. 3mbEI3GWIGmo dgds Sfigdl
33¢00353008  0bxMmMTs309e  LAHOWIGHMONL:  Bod@gool  BH0o3gdo,
H0Imgdog FoMdmoaabl 0b6GHgMglol Lyg®mml; Tolby sOLYdWwO
39D0M©03900 s gbsderms Homrdmddbol Hgbgdo, Gsms dogowmo qus
099 0b Bod@o bbgs 3odEHgd0sb. s gobgobowmm dsgswomgdo.

05290molL Lbsbom aobgobommm 3MmOH3MO5300
LobLEgdgdol gOm-gMHmo 3603369wmzsb0 sdmEsbs — "3mbEMadEgdOL
23983MmMIGds" bgMz0LoL (56 3MMEM300L) 333900 s Fodfimgdger
™O960Ds30gdL dmMob.

50 59mEsbols Gglivdsdolbo ORM-0sgMsdol 53900l 3Mmaglido,
306039 6030, ,3mb6GHMdGHOL sEIdOL" 3OHM(39EMOOL GHgJuGMOO
(80655OLMdM030) BMOHT0Eb Mbs G935MR0M™ @ RodMzgog4sEX0dMo”
33593 gdobL JOHOMILOMAS. 05950005, MgoL-md09dGHbY
»3MBAMdBHOL ©oYdOL" dm3360LMZ0L 43996905 90ga0 BodEgdo:

f1 - 39HLembsl (LRogdBL) 3L Lsbgo;

f2 - ©5353B5gdYO 5GOL LrdOgIHO;

f3 - 903fm©g0gwo sGOL bvydogdéo;

f4 - 9go3geo s6G0L bvydogddo;

f5 - Lyd0gdBH3s oM 3MBEHMIEH0 3HmEdEool gbyogsby;

f6 - 36BOSIBHL 533l 6mBgHo;

£7 - 3mBE®sgdBL 9g3L Lsbgeo;

£8- 3B MogBHL 533l sMowo;

f9 - bgegoll (30mvydgost) sg3l Imgerols Eslisbgmgds;

£10 - LyH30LL (36MEI30sL) 593l dmEIEOl Bsbo;

f11 - LyO30LL (3GMEI30sl) 533l dmgeEol bmdgmo;

12 - lgegz0Ll (3OmErdgost) sggl Mommgbmds;

f13 - gMgzobo (30mEIE05) 356339990 MsMPIBMDOm s
39503399960 Bl 25040Es 335MGHT0;

14 - 56b> 3G0ob Bsbo, 359MZWIDdMEO MorEIHMDIBY.
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1.10. 30%bgli3HmEglgdols dmogmomgdol, s65¢roBol s
9g535L900L 0bLGHMMIgh@o: 3gB™mob Jugagdo

39¢®0b Jugargdo (Petri Network) glss LobGgdol bGs@oLEogobs
5 0653030l 33¢g30L 0bLEHOAIBEG0, 39MHIM®, Fomo Ymxsd3g30L
9mEawoMgdols s sbseroBolomzgol [52-54]. 3gEHcoL  Jugargdo
56599000039  Ls0bBMOTszom  LoLEYIGOOL  FMEIWOMIdOLS S
3b5eoBol  ghm-ghmo  1dbodzbgwmgzsbglo  0bLEH®WAEE 0.,
OH@Igbsg  Po®BsGgdom  0ygbgdl dbmgwoml dMsgzswo  J399bol
Lobogerm s 3mBgME0wEo shglgdmergds.

©OOLsMzoL  sOLGIWM  BMOTSEO  FgoomEgdL  TmGol
39¢M0L  Jugergdl  gsblo3MMMmPIMO  5EYOWO 35305, BIMYMOEG
2obsfowgd o LobE9dgdol 09MOH0Wo 33w930L
d9LodgdMdGBOm, 51939 3M0dBH03MWo  A5dMmYgbgdol  LygBmms
LOIOSZEPO.

965350 bmgabo  dgabogd o 33¢93990L 89900
990g4dbs 3940l Jugmgdol  Lbgoolbgs  3woligdo,  GMBwwgdLsg
9ONsbgmmeb dFoMH™m 3530060 543l @ FMOZIEO (3930
3030L 3930l JugEobogsb 99ygds, Mg gAML bol 3g@Ecmol
JB9gd0l bEHBIMEHOBIEOOL 3BMELOL STMEIBL.

39bLs3MMEGBom  LoyMMOELIdMS 39GMoL Juggdol
2990996905 35MogEMo 3MmEgLgdol dJmby Gmwer Mmdogddgddo,
O0dmgddog  30OmEgbgdo  G0dobsMgmdl  goM33gmer  dobyb-
99000306030  393d0Mdom.  OHmymOE  3bmdowos  LobEgdgdol
dmEaoMgdols s 9BsoBol  s0m3o6gd0L  doslsfyzgBHo©
RFoOOME  499m0yY4gbgds  obgmo  8gdoboBdgdo,  BH™MaMOIdOESS
0LMdMOg0  IMALobmE®dOL o 09035309900 8o gdol
MYMM0gd0.  595bmobogg  8godegds  5©00obodbml, ®md  dsmo
2459ggbgdol 9x39dGHMO™dS, 258maLIBIIMBOMO s SBso@H03MHo

dbsMggdo 9339000  goblbgogadmeos s  YIM30IOE0s
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OH0aMMH3 00300 06LEMNYIYHEHOL Tglodwgdmdsby, sbg3g MdOIJEHOL
LoOmvegbg (306589GHMId0L Moibzbg s bbgs).

R9Ms0 39BHMol Jugergddo (Coloured Petri Nets) 356000
990hgdmmo  39GHmoL  Jugagdols s a3MMYMITJOOL  MYMOOS
(09656JomEmdy, 9O MDS - ©o0o  LobGgdgdol
9w oMgdoli;mgzol), Mog Gol O M@0z OMYOMEIGdLSEG
23065306090l 05658900MHM3g  0bxgm™Tsgoe  Ggdbmemyosms
2090996900l IMe35¢  LEYgOHMBo, FoblogMmMmgdom  BdoBbILOL s
056393 0b20b 3969x%96EH 0L 59m 356900l FoobafY39Es [55,56].

- 30053 glmds:
e 990dgds Ho0dmagbowo 0dbsl, Hmym®mE 4Msx5303Mw0, 15939
36500030300 gmOHIom;
o MHBOWO39wymiL 93¢ MBsBH0BgdMwo 3bseoBols
d9L5dgdMBOL;

* 5J3L Logmmsto dm@gwomgdol gbs (CPN_ML: www.smlnj.org),
H0IgeBY3 9gLodegdgEr0s sboeo gmbdiogdol dgddbs;

e 0dy3zs LoLEJIOL SEHgMol 9gMMO YEHIW0DsEOOl E™boH
Lbgobg 4003wl Lodryoegdsl.

- bsgewo:

e 0BLEHOMIYPGHOL  0bFGHyMEgolbo  OMWMos s  FmombmgL
9mdbdsMdoLASD EOML Fslido 2ol 33035;

e CPN-0ol do60oms© 306Hm3L o6 593L 8mqero®mgdso bobEgdolb
OOMOMNO  FoboliosmgdgdoL 539008 s JMIBOZNO  QIRMOIGOOL
Lodmogds, FogMeT 030 S30WSE 094gbgdl SMLYdIMY  35393H90L
(0035¢0m5Q, M- s L5dPobBMI0WGd0s6 4MH553035L) [57].
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1.11. 399308900900 3cmbs3g8oms d5Bgdol
©53MmMgdEgdoLs s 359myggbgdol s8mEsbs
0293 GO@bMo Lssmhglzbem LoliEgdol slisggdo

00m30bs  9gmdstgmdl  olgmo  gEgdBHmMmbrwo bos®Bgzbm
LbobEgdol  dgddbsdo, GmIgwog  MHBOMBIGXYMBRL  SOLYdIYEO
LobEgdol 306039  9BH3BY  bsfowmdeMog  Lobgaawomgdsl s
959DogdL 605@ogl LMo Bsbs33EgdoLEM30L.
bowo  gagdHOmbmmo  Los®hgzbm  LobEgdolb  doMOMOO
56036 gdss dmbgql:
o LosMPg3bm Logdolb LEWEYmas;
o LosMP9g3bm Losdo sMLYdWMWO yzgws sdmdMPg3wol  dglsbgd
59m3(mMH530 06x3MMIs300l FmyM™M3zq0s s A9TEOPMYDd;
o LooMPBg3bm  3MMmEglol  93GMTsG0BsE0s, o3  LsdmBsgmm
23999059390 LobgeIFoGML sMBY36900L BoEsMgdOL boMxgdls;

obgOHES300L JoBsbos gugdB®Mbmwo Lss®hg3bm LobEgdol
00BbgL3MM3gLYdOL  FoOM30L  3MMYJHIOS O MYIODBOGOS
LyM30LMO096EMYdMWO SOJoBHIJEHOOm.

dobbol  TolLowfgzo  653O™TTo  gobobowgds  Fgdgyo
doMOMOO 5dMm(356900:

- 3OLgdMo  mbedgtmgzgg  ggd@B®mbymo  Los®bgzbm
LobEgdgdol  sBserobo @5  Tgbododobo  0bxm®Isgomero
399600900l 3¢oboG0Is30s, MO0IIG-, 3OMEgL- @S LYMZzoL-
®6096G0690w0 I3MMYJEHJOOL 3H0b3039000;

- BoaMmbg3bm LobiGgdol doBbgL3MMEILYdOL BHMSWOGFOMEO ©d
LgH30LMM0IBEGH0MOMEO FMEIEGOOL 53905 LOLEGHIMMO bsEroBOL
L59319d39eBg, BPMN s UML ¢)94bmeomaogdol dsHs®y;
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- 09930390000 Imbs3gdms dsBIOOL 3MHMIJEHIOS S 539dS
30963-LgMH396o  B9dbmermaool gsdmygbgdom SQL Server-ol
055DY;

- ByO30LMOOgbBHOMYdM Tmbozgdms gobsffowgdrmo dsbgdol
LGOI EHYOIIOL ILI3MMYJBHIOWOSE MBOYIGHOMEMMO BMEYEGOOL
(ORM) 53905 ©@o 330935 69390Lomwo CASE  @gdbmemyogdols
2459mygbgdom;

- 3w09b@-bgh3z9gH sMJoGHgdGHO0m LoLEJIOL 0bBMOTs30wo
00BbgL3MM3gLYdOL  0F0GHSEOWMGOO  ImEYEol  5agds s dobo
3bJ30MmboMgdol  EOHMOmo  Fobsliosmgdgdol 33930 BIMHIWO
39¢M0b Jugegdol (CPN) as8mygbgdom;

- 9wgdBHOmbmmo  LossMbgzbm  Lolidgdobsmzgol  gMmosbo
Lobgwdfogm oo Jugeol  ©admmgdBads s 03gds VPN
39dbmemao0l 459mygbgdom;

- 36mgdhob  Bggagdolb  bygydgzgwby  gbdgeodgbh o
30590 LobLEJIoL MgooBo3gos .NET 3wos@gmmdstby, C#.NET,
Natural ORM Architect s SQL Server 36MHma®sdwwo 35393900l
299mygbgdo0m.
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II ;msgo
39900E 0890060 Imbs3gdos d3Bgdol sdmBsggds
0293 GOMbMo Lss®bgzbe Lolidgdolmgol

2.1. BM50E0IE0 © JEgGOMbmo LssGBgzbm
Loli$gdgdol dobbglddmagligdol smffg®s

BPMN gbs%g

30935DMOM  BHMOOEOMO ©S JIIBHOHMbMo Lss®hgzbm
LolEgdgdol  doBbIL3IOHMEgLYdL,  OHMIWdoE  SFFs37dI0s

9330900l JogM s Sbsbos BPMN-3m@gmagdoom (bsb.2.1, 2.2).

G®o03E0wwo  bobGgdom  4om35¢olobgdmemos  8g8gao
36m390006M900: 1. 5dm3GBRI3gwms 9MH056 Bosdo 030l 3t36s;
2. 856306900L ©9HIJE0s; 3. MIRLEHMIG00L ogws; 4. LosMBg3zbm
00 gbol  domads; 5. Loo@hg3zbm 3000650  dglgams o
LobM39geo oMol Fgdmbaobgs; 6. dBoMEgEIBol Lss®Bhgzbm »®Hbsdo
Boggdo; 7. Loo®Bg3bm MdBOL o@M3gds.

3060390 dmEgwo 3430h33690L 0w G5 3MME39MMIOOL oz
f93L LosBgzbm Mds6By dobryen smBMmBYZgwL:

»0MmJoesdg dgool Los®Bagbm  «dsbby s gdgdl  msgol
LobgeLs S 239ML LosMBY3bM WBIBBY 998Mm G LosGo. IWPIIOMO
9900930l 99900bgz93580 030 53Mdgegdl Lss®BJ3bm 36HM 39O s
dgool  FoM3060980L  3OMEJEOSDY.  WIMYMBomo  FJEIAOL
39000bg03580, 020 396 gds S 0fYgdl 3OHrMBdGIoL ASTMLHMMOHGdL.

FoM306M900L 89909 dmdowsdg dool MgRoLEMOGMM™MSE ©s
3900l M930LGHMOE00L 3OM(3IPMOSL, o3 Eobbdmdl bsbgerol,
339008 s 3060 BMmdgmol  Jomowol  Logddo  3m3bsl o
0©96GH0BOE0MYdL.  sdob  Fgdgy 030 0IdL  dowwgBHobl o
00995000905 Loo®Bgzbm  MdbgdBg dmfjgmdoer 35006590, boBogl
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LobM3gee  3960EOEL, s3og3Lgdl  3mb3zgMGHTo  doIEgBHObL s
9390L Los®Bg3bm gmmPo. dmdocodg ool Los®Bgzbm MdBowLL®.

BPMN Business Process Model/

=Pool= Elecdons Syscem

Enoy in Folling Stadon

Marking Detzedon

Regismaton

Fix the Problem

Find Ferson in che
waters' list

Enoy in polling
booth and
emphasizing right

Candidare

purtng Bulletin in
to the polling box

Exdr of Polling Staden

Bulletin Receiving

65b.2.1. BBooE0rwo ba@Bggbm Lols@gds
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909d@OMbMmo  LosBgzbm LolEgds 3o dmoEegl 9999y
36039 MOIL: 1. sMgAoLEMOMIdS 6gdoldogh MHYROLEMIEHMM™D

s9bomo  fgbol  ©@s330m,  Fo0EIdL  ©sdz9dsL  LosMbg3zbm
39006580, LooE  3%9dBHOMMEIdS LYbLMOMEo 93060, HMIgEbya
2309m@sbowo 0db9gds 3960oE B0l Bsdmbosmgawo; 3. bdol dogds
LobMzgeo  396ooGOL  gobfigmog  Fgdmobsbgds  bmdgeo
13930500 35¢dom; 4. bos®BI3bMm MB6OL oEMg9gds.

2.2 Bsbsbo sbobogl  gargdBdmboe  Lss@hg3bm  Lolidgdsl,
HmIgog  Lsdmwmnm  3GmEddos  ©s  dmogogb 8989y
36(3900MJOL:  EMYROLEHMOMYdS Bgdologe  MgOLEHMIGMOMD
9900920 fgbob 3300, GHJJuEMOo  dMmbs39dgdol  Imbsgdome
05500 dgy3z960L 9909y oMol 13sboMmgds s BsdYFOL dsBsTO
23905¢969; d0MIgEHMHMWO RMEBHMLO00L Josgds s Imbsggdoms
05bol Fglisdsdol 39¢@do Bobo Esdoblbmgmgds; bdob hofigcos, dobsdo
sbobgs s gugdBHOmbmo  bgdmfgMol  gobbmMiogagds;  gb
3OMEgOMOms 0930l o380 qmerobbdmdl oMo dbmermE
M930LEHMSE0SL, 905990  00g6GH0R03530LE.  Tol T8Iy Mo
096353 gd0m o030l dmdowsdg 0IbEGH0R0E0MYdL,  FooMgdL
©503905L  Loos®Bggbm 35006500 @5 A99dBH0WmEgds LgblmMHyero
930960,  O®MIgBY3  dImGHBowo  0dbgds  39B6OEIEJOOL
Bodmbomgoo; dmdowsdg 0MBggl LalbyMgger 356ooGL s dob
23obF3M03 F90mbsBogl b6mBgOL L3gEgoswmEmo 3sewdom; s8ol 8909y
A™390L  Los®PBgzbm  mdsbl. 03 dgdmbggzsdo  mvy  dmgogrsgol
000936¢080E0MJO0L  3OHMEJEMGOLIL Fomdmoddbgds 3Gmdwgdgdo,
090 3B gds v9356 o FMbEYds 3OHMIWITOL SEIMBb3MS, brmem
0d dg9dombggzsdo vy 396 250300l 0I6EH0R0E0MJONL, by
5©0dmBbgds MMI ob 339 bbgs Los®Bg3bm Mds6Bgs Bsdymgo o
©3Mg0LEHMO0MdME0, 030 FboErgdmeo 0dbgds s sbodbmeo
390L0L 4563393500 BogMm3gds 30E0s S BsdsMmoersd (3530
™mO56mgdo.
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BPMN Business Process Model/

]
A
T
W
"
4 Personal Data Fingerprint Save the biomsaic
M Enay Seanning Fingerprint Data in Ehocngraphy, and
% DE saving biomemie
* )
v Photo in DE
5
=
: : D
. 3 10 . mOR
Egay in to Polling Stadon iracesM
DE B
Data Comparison
q and Idendficadon
v
©
w
: OK|  AcceptEnayin
E Fix the Problem 3 Y
1 Polling Box
-
Ll
-
Ll
°
R I
O
Actvate the
Display wich the
Candidaces' List
Regisoradon was fixed on the
other Staden With the special
_ | peneil
Police Complaint Eemphasizing right
Case Candidace
Exdc of Polling Stadon

6sb.2.2. gemgdBOmbrymo LadBg3bm Loliggds
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2.2. boli$gdob 3mb393GHseMo dmpgeols
53(HMIsBH0DYdmO 53905 — ORM/ERM Bgdbemermyoom

9mbo3gdms 35Hgd0L 53¢M0BHODIOW Mg70d80 I3MMYJEHJOS
d9Lodgdgos  MmdogddHGmemo ORM  (Object-Role Modeling)
9awoMgdol  Ggdbmemyool  Lodwyswrgdoom. Natural ORM
Architect (NORMA) obl@em«dgbBo §ocmdmoaqbl Microsoft Visual
Studio.NET Framework-ol plugin-b. dobo Bsdm@Egomomgs dgodagds
150G 0sb:

www.ormfoundation.org/files/folders/norma_the_software/default.aspx

2.3 BoboHby Im3gdmeos LobEgdol obLEswsEool Mgg0dol
Qabosfgolo.

%) Natural ORM Architect for Visual Studio 2010 Setup EE‘Q

Welcome to the Natural ORM Architect
for Visual Studio 2010 Setup Wizard

The Setup Wizard allows you to change the way Matural
ORM Architect for Visual Studio 2010 features are installed
on your computer or to remove it from your computer. Click
MNext to continue or Cancel to exit the Setup Wizard,

65b.2.3. NORMA 0bli6hr+1396¢30b 0bliBosiool Mggodo
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353930L  0bLBOsEool 8909y B0l dobbs  bogds
06dsbgdoom:

File --> New --> File

#% Microsoft Visual Studio

File | Edit View Tools Window Community Help
Mew Mll5] Project... Ctrl+Shift+
Open P WebSite...
J File.. Ctrl-+

65b.2.4. 5500 Bs0Eol 4sbbs

Orm-os3®sdol d9L5ddbgema LoFoMms General
39093060056 Object-Role Modeling File template-ols sdm®Bg3s.

7 )X
Categeres: Tenpbtes HiE
General  Visual Studio installed templates
1+ Wed
Visud C++ 2 TextFie |9) HTML Page
soot AjStyle Sheet 200 Fie
304 Schema Z YT Fe
§iBimapFie g Tcon Fle
] CursorFie & Oblect Role Modeing (08 Impert)
Q ZaNatie Resource Template
<8 Visual C# Class il Vsl 3= Class
3] Vi Basic Class

Object-Role Modeling Fie for Neumont ORM Architect

6sb.2.5. ORM-gsogmols gsblsbs
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Orm-osa®s3ol 53905 bgds Document Window gobyxs®sdo,
Losg LabgHgs OLRMHTOL slsggds LoFoMm yzgus 0bLEGMKIG6EO:
s®Lo (Entity), 3038060 (Connector) s 99bogzqdo (Constraints).

= = :
e R Vew Drojec , Ocbup Joom, Outs Tou, Tout  Wndow 100
i I Od@ b -ali9-0-0-010 SR sdopres |

3 4 ORM Designer
R Ponter
O Entity Type
Vahoe Type
Obpectfied Fact Type
Unary Fact Type
By Fact Type
Temary Fact Type Drag from the tooon to add obsects 1o Bhe d
Role Connector

xX08°00

Subtype Conmecton

Irternal Uraqueness Constrant
Extermal Uniqueness Contrant
Equality Constraent

Exchusion Constepmt

Inchusive Or Corstrant
Exchusave Or Constramt

Subset Constraint

Frequercy Constraet

Rng Comstrant

Constramt Connector

Model Note

Model Note Connector

4 Gerendl

THNAOO0O®OROQ |

65b.2.6. ORM-39996¢0L Bobyxstos
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3odBHgdol  gloBobo  LoFo®ms  FACT  EDITOR-ob
3594 B0 gds:

ORM Tool Windows P | @8 0ORM Model Browser
@ Copy Image cr  QRM Fact Editor
Generate Report P | O ORM Verhalizatia[%Bmwser
Extension Manager... =:  ORM Informal Definition Editor
Debug: View Store... 5% ORM Sample Population Editor
Debug: View Transactions... E] ORM Motes Editor
) ORM Reference Mode Editor
4=2 | ORM Context Window
Zf | Properties Window

6sb.2.7. ORM Fact Editor-ols s8cm®Bggs

0530530039o©  bgds LadMmdwgdm  bgyghml  (33¢930L
®309JGHoL)  Immbmzgbogdsms 965¢obo, $H9d603MMo ©szswgdol

296L5BE3MHOL JoBOb0m, LEOWBSE FoBMY>EIOdPIYDdS BoJEHYdO.

B5JAHO ML 353JMM0o 36905, GMIgedoi  s0LIbYds
®d09JAHoL  LgdsbBHozm®o  (B0bss®bmdMo30)  gagbomds s
LEHOMIBHYOS. 030 gbol AMSTIEB0IOLS O WMYOIYOHO  5¢YgdMOL
LOFBOMDBOYS. FMOToMMO Lsbom GoJBHoL s©fgms bgds 89dwgao
Ldgdoon:

202009330_1% 3690003530 ,,md09dB0_2* (56 ,,0608369emds“)

Qs MEOEYFOW0sbo 30903530l RsfgMol  dogowomo.
dqbsderms 3,4 @5 DBMPOI©  N-5Q0Q00sb0 3090353900l
3990g9bgd(3.

LHmego 99 9w9396¢emvcmo  god@Bgdol  Lsdwowgdom
23960L5BE3Mgds ORM-dm@gero, Gmdwol dobgozomss dgdymd
502905 ORM-0536505.
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o0 ORMModellorm™ - Microsoft Visual Studio b

File Edit View Project Debug Team Data Tools Test Window Help

b A N (RRERF N B RN =R

ORMModell.orm* X

FEEme -

HOQOo] 3. J210[dx] 120035 ?

1| 1]

@i ORMModell

ORM Fact Editor
Voter(.Nr) has Votername()

65b.2.8. 8sgdBHdolL g@sbs:
»00093H0“ 2-5030e0560 3Gg0z5¢0 (has) ,060836gemds*

B39bLb  dsgoomdo  gogBHol  Lgdsb@ozm®o  3mbLGHGMJs0s
09O, ™A ,5903GRYZ9L 593U ,,a35M0_Labgero®.

UdgdsBg  Fglodergdgaros  1gdsbGozm®mo  3mbLEHMYYI30900L
5953905, 9B5OMMYds 5 FgBLM39d0L oYgbhgds.

05500mo©,  J3gdmo  bobsbbg  bobggbgdos  8gbemmogzol
Bo0sBHgds B39bL bidgdsby.
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00 ORMModell.orm® - Microsoft Visual Studio

,,,,,, Sen s e S
File Edit View Project Debug Team Data Tools Test Window Help

e s s - A e e R R e A | adapte | 1 SF Y

C ol ORMMeodell.orm® X

£ P —

2

N Nevesnesad

o

=

2 E had ORM Tool Windows ’
o

Y v | Is Mandatory

o Add Uniqueness Constraint
o

4 6> Insert Role After

0 <3 Insest Role Before

Reverse Role Order
Objectify Fact Type
Select in Diagram Spy
Select in Model Browser

Zoom »

ol %

¢ Groups ’
(B4 ORMModet | @ Copylmage

Generate Report ’
Extension Manager...

Delete Role Ctris Del

ORM Fact Editor
Voter(.Nr) has Votername()

Debug: View Store...
Debug: View Transactions,..

655.2.9. ,,009gROL“ 9BOMEIOL TGV

»009gdob*  IgbrMzom bEgds 00  39bmbBbmIoghHgdol
396LsBZMS, HMmIol Jobgzomsg JMHo 3b63MGME s0mIMBY3gwl
(Beagoeadgl) odal dbmemE gMmo ,3065md“ (s9mIMBIZEOL gH MO
b35). Lo FgBENEE> FMIBOFNWIE  5©0b60TBIdS  3OILOIADY
363500 dYOHOIYEOm.

2.10 BobsBby bsB39690%05 ,mbB0ZoMHMdOL  Fgbrmzol
2399mg9bgdol  dogowomo,  MMIgoi  dLobsgl  BoddL,  G™I
»00000Bg39L“ 543l FbmemE gOHMo (1b03seMH0) ,,d0L5ToMMO*
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(Loo®B93zbm 1dbol s bmIMOL MbogswmMo 0©rbE0z0EOMIdOL
dovbbom).

o0 ORMModell.arm® - Microsoft Visual Studio -

File Edit View Project Debug Team Data Tools Test Window Help
v Gl d 420025

ORMModell.om®* X

‘ |# | adapter

L . A2u0)dxg sasuag S

IA-

@i ORMModell

ORM Fact Editor
Voter(.Nr) has Votername()

B65b.2.10. ,,mBo3seAMdol” gbrmoaol o8B gds

2.11 BsbsBbg dm3gdmewos ,g39¢030L% 9bma0lL dsgommomo.
503505, FACT EDITOR-ob @sbxo®sdo 893043  obstbgbo
BogEgdo:

f1 Voter has VoterName

{2 Voter has FingerPrint

13 Voter voted for a Majoritary_Deputy
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f4 Voter has Voter_ID
f5 Voter has Address

f6 Voter has Surname

7 Majoritary_Deputy has Deputy_Name

18 Voter votesin a Polling District .....

5 5.0.

o8 ORMModellorm® - Microsoft Visual Studie

-

Toolbox

o

B

r % 8

HMsfO@QO®®S @O

4 ORM Designer

Pointer

Entity Type

Value Type
Objectified Fact Type
Unary Fact Type
Binary Fact Type
Ternary Fact Type
Role Connector

Subtype Connector

+ Intemnal Uniqueness Constraint

External Uniqueness Constraint
Equality Constraint
Exclusion Constraint
Inclusive Or Constraint
Exclusive Or Constraint
Subset Constraint
Frequency Constraint
Ring Constraint
Constraint Cennector
Model Note

Model Note Connector

File Edit View Project Debug Team Data Tools Test Window Help

At Sdd A eB a0 S5

Polling_District
()

Bsb.2.11. ,,d39¢030L" B9BEYIE30L TsEYds
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B99mdmygzobowo godEHgdol dg@sbol 899gy ORM-@00®s0s

dooegdl 9999y babyb:
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65b.2.12. ORM-0s3Ms90l g6adgb@o
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93909900 053000 53BHMToEH0BGOME M9:0000 3sbgbom
3OLO-50M3000g0Mgdol  dmpgerolb ER  (Entities-Relationship
Model) 3mbLEGHMoMgdsl  Extension manager-ob  bsdwowgdoom
(69b.2.13).

ORM Tool Windows 4

@ Select in Diagram Spy
=f  Select in Model Browser

Zoom ]
| @ Copylmage
Generate Report k
Extension Manager... I

Debug: View Store..,

Debug: View Transactions..,

65b.2.13. Extension manager-ol 3553&0wMgds

rExtemionManager ==

Avaiable extensions am listed below. To load individual extensions, make sure the checkbaox in the column
‘Load'is checked for that specific extension.

L. Name Description
.| Barker ER View (Prefminary) Graptecal View of Barker ER Model
Custom Properies Add custom properties to ORM model elements
| Diagram Management Reocder diagrams and cache diagram postions

W] Map to Abstraction Mode! Bridge ORM and attribute-centic ORM Abstraction Model

| Map to Barker ER Model {Prelminary) Bridge ORM Abstraction Model and Barker ER Model
7] Map to Relational Model Brdge ORM Abstraction Model and Relational Database Mods!
¥ Relational View Graphical View of Relational Model (slow and temporary)

oK ]Lc‘“""]

Bsb.2.14. ER-3mqgerols 5390 s3¢m0s@obgdver 6gg0080
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ER-0m@geol dglodsdolbo oosp®oeds bsBgzgbgdos 2.15 babsbby.

Region
Calurnns
PK : regionlD : int
areadirea_Mame : varchar
U1 ¢ areald tint
12 1+ polling_DistrictDistrick_Addresshame : varchar

113 1 polling_DistrictPoling_Districthr ; ink
Majority_Deputy region_Name : vatbinary

Columns ]
PK : majority_DeputyId:int |
deputy_Name : varchar

Yoter

Columns

PK : voterNr : int
addressName : varchar
birth_DateMdy : varchar

U1 : fingerPrintID : int

FK1 : majority_DeputyId : int
partyId: int

FK2 : polling_DistrictNr : int
surname : varchar

U2 : ¥oter_IDCode : char
voterName : varchar

65b.2.15. 53¢m3sE0Bbgdmm Gggoddo domgdmeo
ER-8m@gmol 36s3996¢0

©053M505%g  godmbsbmeos bsdo s®Lo (Entities) ©@s ®Go
@MR03MMH0  HYWOEoNMo 3530060,  OMIGEms  IOMYMTMOo
6950B30s bmME0gwgds 3b®»owgdol (Tables) Qo
3HOOMsdmGolo  353d0Mgdom  30M39woo  (Primary key) o
dgmégeo (Foreign key) gobomgdgdol g08mygbgdoom.
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B396L Bogoe0m8o 53 Fobbom 45dmyqbgdwyaros:
PK: majority_Deputyld,
PK: regionld,
PK: voterNr,
FK1: majority_Deputyld,
FK2:pooling DistrictNr,
Ul:fingerPrintID,
U2:voter_IDCode.

Natural ORM Architect 3539¢0b  ULsdmomgdom,  sbgzg
93¢ MBsBH0BYdM  Mg:00d0, 39bgbm Fmbsigdms  smhgMol  gbol
d9L50590 DDL-3m@0ob 249696 o30sl.

Visual Studio.NET 3539¢0b Solution Explorer-ols Ls8vo¢rgdoom
dglsdengdgaros  SQL  Server 9mbsizgdms d5Bobmgol B39 dog
396960690 wo 3mEob Bsbgs.  dmbsoigdms d9Bol g DDL-ggsoqo
3990093650650 godmoymemqds:

CREATE SCHEMA ORMModell

GO

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,
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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
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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_UC1 (areald)
WITH SCHEMABINDING
AS
SELECT areald
FROM ORMModell.Region
WHERE areald IS NOT NULL
GO

CREATE UNIQUE CLUSTERED INDEX Region_UC1Index 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

GO
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2.3. 96539905 85B0ol 53980l 3HMRMSFMEO BGJseErobsgool
533353 0BIOYo  3OMEIOMMS

Natural ORM Architect 36Gma®s0o 353930b ©obIsMgdom
93305BH0BgoE Mggoddo bogds DDL 3mob 3qbg®oMmgds, Goms
933980 dbE3MHMYJHJOJEo LobGHgdol Ggwsgom®o Liggds. Solution
Explorer-8o 6583969000 3m@0, HmIgeoa ©eagbgdomos SQL Server-
obsmzobL (bob.2.16).

BobsBby olBH@omgdwos ConsoleApplication2 36Mmgd@ob
LEHOYIEOS, Gdol voting.orm s Nelulel 5009600y
303mb9gbEHOoLYsb (.cs, .xml s .sql B3soEgdo) GgYgds.

m
k= | & 2

'_J Solution 'Consolespplication?' {1 project)
4 ,E ConsoleApplication?
[+ |=d| Properties
[ [+d] References
‘ﬁ Prograrm.cs
4 ] woting,orm
%§| wobing, CRMCustomToolReport.cs
%g woking, DCIL xml
%g woking, DOIL. xml
'%1 wiking, SQLServer . sql

6sb.2.16.VisualStudio.NET g569dm3o 3Gmgd@o
ConsoleApplication2
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36myMsdol  GgdbGo, OHmIgwog 93GMToGobIoME  Mggoddo

0gdbs  dopgdmwo s sefgdL Bzabo  33w930L  MBdogEHOL 56w
909dBHOMbmmo  Los®Bg3bm  LobGgdolb  dmbsggdos  dmgerol

F0bsstULL, 99900930 Lobolss:

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.
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 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.
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elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:7fe415c1-3835-4de1-81f1-03f2cec6e69c
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:7fe415c1-3835-4de1-81f1-03f2cec6e69c
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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 voted for a Party.
Party has Party Name.
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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.

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.
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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 Birth Date.
Region is an entity type.

Reference Scheme: Region has Region_ID.

Reference Mode: .ID.

Fact Types:

Region has Region_ID.

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.

116


elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:941bd74c-39d9-4aad-8470-44425ea4b86c
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:941bd74c-39d9-4aad-8470-44425ea4b86c
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:bfc06e73-e545-4875-83a0-b60df59b4c0f
elementid:0dfb7656-6a41-49f5-b56f-fd52fb6601f3
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:479c5202-1d77-4aef-9433-e52c89e83b3c
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:479c5202-1d77-4aef-9433-e52c89e83b3c
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:a2cdc92f-a67c-4fc7-8a48-69c1f2bd3d12
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:0488205c-6dcf-4e79-89e1-03f804ec0d3c
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:a2cdc92f-a67c-4fc7-8a48-69c1f2bd3d12
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:a2cdc92f-a67c-4fc7-8a48-69c1f2bd3d12
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:a2cdc92f-a67c-4fc7-8a48-69c1f2bd3d12
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:a2cdc92f-a67c-4fc7-8a48-69c1f2bd3d12
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:6ef9baaf-bb02-447f-b229-bc87ef004f0d
elementid:a2cdc92f-a67c-4fc7-8a48-69c1f2bd3d12
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:f11feb2a-80ae-43c3-9c99-6383a7fa2062
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:f11feb2a-80ae-43c3-9c99-6383a7fa2062
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:50ae13ac-456d-4de5-b51c-2494b0a3e501
elementid:ed9da550-c948-4d84-8776-a0bf4324dd54

2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

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.

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.
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Context: Area has Area_Name; Majority_Deputy 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.
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396 @G0 as@hygbm Jodoliools a0 Jligano

36Oy
baa@hyggbe

Jodobos

b obpg@bydol dmdfmegdgeo -

SUR0E@MdA040 IHmgo00 H0

30063603
dofyndommnds

6sb.2.18.
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dobolsga@o bohgsy
1024 kbps

biao@figghor 6560

LAN (Ethernet Address)
only static public IP
address !

IP: aaa.bbb.ccc.ddd
Subnet; 255.255.255.252

LAN (Ethernet Address)

only private ip address

Labgmafogm pydshisdybol
dobodgdmemo dobsdséionn

RU45
Jhnb gsdgmo
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Lob39e0s dmbgMbEgl yzgus Lss®hg3zbm MdBol Mm3E03me-
0m3F3Mm3900 39090, Bs®mM3s 0bGHgMbgddo. 53y dobs 9036086,
Omd  bLoglgdoo  Fgbsdegdgwos 5333500  Jugerol  s9d0l
39090 gds 030LMML 3035605 Fo03mdds (Foa003mdds gddbo
96000560  LEdMZOMdM  Jugero). g oz TggbgdmEs BoBOIWGO
Jugol 5a9dsL s dsldo g4zgws LYOZ9OOL s BMTbIsMGOEIOL
3003099BHgeol  BoOMZIL,  MHmIgeog  gagddHOmbamo  Foboom
5Mhg36900L PoboGoMmgdws sMoL LsgoMOm. bmm Mg dggbgds o0
Jugol  25FoMmMWMWMBL s  NLOGOMbMgdLl,  gobgzobowrmm
3M6309¢M@o  G9dbmermyos, HMIGEoE 930594Mmaowgdls HBgdmom
blgbgdme  mMogzg dmmbmgbsl. LmMgo  sbgmo  Ggdbmermaoss-
VPN (306¢msmto  3ghdm  Jbgero).  ogo  BOmbggerymgly
©59M930009090 3o Jugerol 8gddbsl 0b@gMbg@ol 96 Lbgs
©os 5Obgdol d9dgqgmdom. $0bodbMmo Ggdbmwmyos  LodrsEgdsl
3393¢93L 3939ddbsm 396G o Los®hg3bm LolEgdol bszmmstmo
3mO3mOs@omwo  Jugwo  Bgdobdogd  booMBg3zbm  ¢ds6%by.
VPN 30960l 3OmmyMsdnmo bembzgamgmags  0G306000900
©odmMHgdME  3m3309BHgehdy s 0bFgMbgBHol  99dzgmdoom
3530060905 3MMH3MOoGH0 Jugado 4obmeglgden VPN Lgeggml
96 HMMEGIOL. VPN 3gdbmwmyos m3@ods@m®mos gangdé®mbmwmo
Loo@bg3bm  LobGgdobomgol  d9ddbocro  Jugerol  LsBsM935.
395@MHo  LosMhg3bm  3mBoLooEsb  gombgargs  gmds
P30mds 23996905 dos Jugerol yzgars MYLMOLESD, HMYMOOE sGOL
0@ 00gosmymo  dmbsggdoms 35Hgdo, s  9.8. VPN-ob
d9Loddbgero  LoFoMmms  SMLIdMIPIL BODOIWMOHO  SMbO, MMYMEO3
L53009em, 31939 Moombobdo®mveo 13gdGHmolL odmygbgdom. B3z96L
d90mbggzedo  08mygbgdyao 0dbgds OO  Jowrsdgdol  mbgby,
OHMAMOHO0ES  MOOEOLO,  JMmoobo, 030vdo, OHMLMZ0, MO,
MYE030, B0MO, MBMOYINO, DYoo TbmEwmE ©s dbmeemo
1553509 M s6bgdo, beogom Q50gdLS Qo begargddo
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MoombobldoMmmwo  0bGHgMbgBo, o3 bgdmom ogm  s©bodbmwo.
Jugeo Mo bofforoliogsb dgpqds, gbgbos: ,dogs“ ©s ,39Mmg“ Jugwo.
30M39¢r 9980b393590, 0gddbgds gMmo wm3swmmo Jugwo, Mmool
dmddggdol  Gsombo, dsjbodmd 100 JgBHGos s  MmIgerog
30935000 bOsMBYZbM MBEDY 509909, bmenm dgmeg — 3509 Jugwo,
OmIgog 90 Jugel  ©o5393006090L 396G MMo  LosMbg3bm
3mdoboob  bgM3zgMgdmsb.  VPN-8s, oogolb  dbMog, dgodergds
3990m0ygbml DSL  3gdbmamaosg, ®oo3z0m3qwos  sdog  LoFoMms
06@9MbgBol  dowoeo  Lobdotg,  Gsms  dmbgl  dmbszgdos
39953960bgdgo  250s539ds.  9mbszgdgdo s BsGmIMME0DsE00L
39933900 m93b5MMYd0 Loy sMm Jugeol 99d39mdom sGogOHWO
Loboom 4508536905, MLsg  GHMbgwo®mgds 9hmgds.  s©0bodbyaro
Jugerol sboggds b Asdmz0Ygbmom IPsec &gdbmanrmyos, H®Igwo
9439wsHYg LobM s YLsBBMbMs M300 VPN-0b 3§0o3gdl dmmob.

Lbgs VPN 36m@™m3m@gdmsb dgsmgdom, IPsec sGob g39wsby
33WOHI0 S Y39woby 458myYgb69d500, MoYsbs Jolo Mrmymds
2005039, 51939 0ABMBE03IS 50l dogr0sb JoMEog0.

0dobomgzgol, Mmd VPN (306@¢wMew®mo 396040 Jugerols)
3996mema0s 399m309gbmm  gegdEH®™mbmo Lss®hgzbm LobEgdol
dbsMs3FgHo Jugarol 939d0LSL, LBsFOMMS POMMYMWo LosMhY3bM
560 soFme3zml  3m33560s  Cisco-ll  Toge  FoMmBmgdwo
HMMEGgHJdom, dsgowoms, Cisco 2800 Series Integrated Services
Routers.  omoommgmeo  Cisco 2800 wbos  ©o3mbzogwdomogl
3990092bs0Ms:

VPN-CECTBI-1# show running-config
Building configuration....

Current configuration : 4068 bytes
!

version 12.3

no service pad
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service timestamps debug datetime msec
service timestamps log datetime msec
service password-encryption

!

hostname VPN-CECTBI-1

!

boot-start-marker

boot-end-marker
|

enable secret 5 $1$9BB/ /
|

username admin password 7
memory-size iomem 25
aaa new-model
|
!
aaa authentication login USERLIST local
aaa session-id common
ip subnet-zero
!
!
ip cef
ip dhcp excluded-address 192.168.3.1
!
ip dhcp pool PRIVATE DHCP
import all
network 192.168.3.0 255.255.255.0
default-router 192.168.3.1

no ip domain lookup
ip multicast-routing
ip ids po max-events 100
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no ftp-server write-enable
voice-card 0
no dspfarm
|
I--- IPSec configuration
|
crypto ipsec client ezvpn VPN1
connect auto
group VPNl key ciscol23
mode network-extension
peer 10.32.152.26

username VPN-CECTBI-1 password

|
interface FastEthernet0/0

description === private interface ===
ip address 192.168.3.1 255.255.255.0
duplex auto

speed auto

crypto ipsec client ezvpn VPNl inside
|

interface FastEthernet0/1

no ip address

duplex auto

speed auto

shutdown

|

interface Serial0/0/0

description === public interface ===
ip address 10.32.150.46 255.255.255.252
crypto ipsec client ezvpn VPN1

I

ip classless

ip route 0.0.0.0 0.0.0.0 10.32.150.45
|

ip http server
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no ip http secure-server
|

control-plane
|

dial-peer cor custom
!

line con O
exec-timeout 0 O
line aux O

line vty 0 4

login authentication USERLIST
|

End

Los VPN-CECTBI-1# 506086531 (306@GH®owmo Los@hggbm
330Loob, MdOEOLOL bMdge 30M39¢ LostPgzbm MdsBL.

00000, hH396  BOMbzgwymgzgm  Mdsoglbo  ®bol
LogOmbm Jugeol dmfymdsl mommgmer Los®Bggbm 6%y Cisco
HM99EYHJO0L 5b5¢MY0H0 3MbBOYMMOMGOOMm.

2.6. 9em9d BB mboyemo Lss®Bgzbm LolEgdol
36Hm3gLgdol 08035301MO IMEIMOMHYdS BJMHSO
39¢ Mol Jugeom

dmbs3gdms 35HgdL Mol 0bgMMT>300L 4933w bmMEoge-

905 sLobdHMBMEs LaMZ30LMMmOgbEHOMYdIMOo sOJoBq]G oM.
Imobmgbsms 03900 45b0LsBPgMgds sdmEsboms Labggdoom,

05390M:

- 00m3MBY39ms M1gaoLEME00L 3Mm3gbo,

- 0500 396GH®5H0 LYMZ9MHOL BoBoTo obmogligds,

- 9mbo@mMobyol s 3MBEHMMEOL 53mEsbgdo  ©BdIOMIdOL
509Mbxbzm g,

- 00m3MBY3goms bdob do3gdol 3GmEgEvIes s 5.9.
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50 d0BbgldMmglgdol  Logmdzgaeby  bmMEogumogds
F9BHYmd0obgdsms s Imbsgdoms 35393Hgool  g933w0L  LyMzolgdols
bdomo  o9mygbgds  (Foboloo@Bgzbm s  Lss®Bgzbm  3gMomdo
3960 LosMPgzbm mgolol LgMga® Tsbdsbgdby dgodwrgds
000006 (o6 2o05LEgb) M99gbodg dowombby dgBo dmmbmgbs
20mMBY3gms dgbobgd).

bgmo  0bxgm®dsgool  dgbgxdgbGHo  dmombmgl  Lyodgm
s0MoEbgzolb @ MoLggdol  AsdmMoibgzol  3MM390 MO0l
2300035¢0objobgdol.  TgBymdobgdsms  gOHOMIWOMds,  MMIgEos
00080350 350503905 Jugerol b8 gdom, 6 MbEs I035MYML
©5 Ym39wo 3smpsbo bs 99399gdsMgdm@gly 33536 3MBGHMMEL,
Mbs  990degdm@gl 90y gbol s sMJogz06MgdoL  JIgYdImS
d9LOmegds.

LjmMgo  sdo@md  sbgmo  bgHzobyewo  Fmmbmzbgdol
50998539006 FoMm30L  3OHMEgLoL  080GHSEOOHO  FMEIXOMYDS
2396bmO30gmgdymos  3gBHMol  ggMoo  Jugemgdol  CPN-
0bbBHOHYIgbEoom (Coloured Petri Net).

05305300390 bgds dmmbmgzgbol GHodol ©sygbs, 0 G
Lobols 0bg3M®MT>300L 4oaB36s dmombmgzgl s Fbmeme sdol 9999y
bgos  sbEGMOOL  (IgBymdobgdol) sdMmNMBgds gl gdve
Immbm3zbsby.

2.19  BobsHby  ImEgdmeos  3gBHMob  gghoo  Jugwob
3M53996¢0 B3960 LoLiEgdobosmgol. o osloligergwr derm3qddo
Bobg9b9000, 058900M, dmmbmgbols Ao3ob 53909,
393HYmdobgdol  gooa®egbs  39bGHMowem  Loo®Bgzbm  mgolido,
LEGHNMMOL Fowgds Los®Bgzbm »B6BY.

CPN-0bb&Mdgbéo 0ygbgodL ®3097GHMM09bEGH0MJdIM,
30D ©36MHMYMTgd0L 300630390, ol gbs ML Lodmswgdsl
0dmggs  500fghml  Jugwol ggMso 3md3mbgb@goo (0s6396gd0),
(3350 9%0, 3MbLEBEGHd0 Qo M30M 3mboiEogdol,
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2393LLZEIWgdOLs o M3owgdol  BHIJuBHOO  sOfgMgd0, Go3
903560 3mIzgmOEL Jobol Jugaol Falisgombo s gobvggdac.

17(1,"Parson_registr; ' )@D+++
17(2,"Ubnis_ufras reglstr J@0+++

1°(3,"Xmis mlcema, "J@0+++

17 (4,"Monitaringi; ' @0+++ «|."O‘ H ‘ h |»|m
INTXDATA 1°(5,"kandidatTa reglstr, J@0+++
1 (6, #4444 #£#")@0
Maotxovna

mosulia

blll

100 . wi - Migebuli
‘f’ajn.: 100@0 mobrovna o7
Vai . if OK(s,r) DATA
INT (np) (np)@+wait @+DEL()  then1'(np)
. INTYDATA — Zihls
Motxovnis Motxovnis n p<ostop
tipis dadgena —b@—b gadagzavna then strp
(n;p) (np) | "cesko-shi X else str
@+12 0 n 5 .
3 1'1@0
~ Teng(sA) 1'8| 1 SOSCHTE
Rextsen 1-1 = = Shemdegi“ygy _{ migebulia,
-~ J migeba / siscore
1 N . dadgenilia
Tend (543 18| f ek
L 4 then k+1 @+13
T else k

Dasturis E".“:u_“;m if n=k
migaba Jagzavna n then k+1

T OK(s,r)| rev_ubanze INT alse k

@+5 then1'n @+DEL()
alsa amnty =

65b.2.19. CPN gugemols 36sad9b&o

Jugol ymggemo  3mbHBoEool 339Mom  Fgodrgds  sobobml
dm 3999w dmdgb@do 990535000 39MHSO 056396 900.
15060300 BIGOM oMM  baHyoLIMo  BHaduBob  Lsbom
239900396905, Fogoomo, LYol  BaMToMgmdsdo  3mBoEos
,»0mbezb0l Hodol sggbs 99o3s3b INTXDATA Godol 89Mo
oM 3gM00 5-9a09d96E 056 LodMsgzgls (Lsobogoswobsom
056 3060905):
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11, »Oerfsemsdol_Gggolbd®sgos)1’ (2,  ,#98b60b_nyzéebol
_Gg30bAdGsgos?), 113,  ,bdob  doggds), 114,  ,0mbodm6obgo’),
115, ,,35600059ms_(5930bB3Gs30s”) @s 5.8. J.  deme, 89-6 gemgdgbdo:
116, ####psssss”) Bggbodsdgds ololBmol ogb@Gogozsgost - stop
(6sb. 2.20).

¥ Declarations
¥ colset INT = int timed;
¥ colset DATA = string;
¥ colset INTXDATA = product INT * DATA timed;
¥varn, k, wait: INT;
Yvar p, str: DATA;
vval stop = "###FEHH#E"; V
¥ colset Ten0 = int with 0..10;
¥ colset Tenl = int with 1..10;
¥Yvar s: TenO;
¥yvarr: Tenl;
¥fun OK(s:TenO,r:Tenl) = (r<=s);
¥ colset NetDelay = int with 25..75;
¥ fun DEL() = NetDelay.ran(); V

65b.2.20.

1-wo  Gogbgzo  LEGoJmbdo 173,  ,bdol  Foggds) -
309530309630, M55 b0dbogl, HMI 3mboEosdo sMOL  s6oMIg@gl 1
390 dm399M@o BgmHol dmbsgdo (56w s®LYdMAL dbmerm JHmo
dmmbmgbs bmdMom ,b3ol Joggds‘, G@Iwol BgMos — MoHOMO
Bemdgmo 3). 53 dgdobggzsdo agod3l  dmbosggdome  gergdgb@gdol
LodMsgeY.

09069 05350000, 30D0oE0s ~dMmombegzb_dmbreros” 3gygds 6
999963H0Lob (1+1+1+1+1+1), HmIgdog 5 bbgoalbgs (AsMzgemgdols
39600L) Inmbmzbsms GH03gd0l MomEabmdsl, 6wy ImwEHolodmagzergl
sbsbogl.  3Mm3glgdol  Igurvengdol MM (sym3bgds)  solobgds
2390b53E g Mb LoddmEml Qo OO 9OH0gMEob
(@opoomo, @+12, @+wait, @+DEL) doomomgdom, Losz wait
Pobolfod  4oblobEgOmo  3mbLEBEGss (mag., 100), DEL - 30
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d90mbggz00  Gogbgms  396gMsGmOHom  m®mdoMmgdeo (random-
2996d309), BoEbgzos [25..75] 0b@ghgzsedo. 0dodsEool 3MmEgldo gl
Mogbgzo  93BMIsGHMMe©  s0MBg3s  (bLGHMIoLbGWOO  BmgzEgbol
dmEaEoMgdy).

B3960 Mmomo CPN -dm@gmoo 890dwgds 459tm3033womm
»GIU3ML* LOmOgm MGBOLLS S BOESWdL TFmMOL TgBYmdobgdsms
239330l 3OmmEgbol  Jsboboomgdwgdo, domo  dsbIgMmOgdomO
29053990l oym3bgdol ©OMOolL (wait) Lbgoolbgs
39600369 mdobogzol.

bsb3mycmg  @sgmz698s BGol  Tobll  asbdgmGgdomo
23900530536900L 35300096 L3O GdWSE. 00 1939 Mol sbll,
Mmd  m3gMsgos  Dasturis_migeba 29@s0@mb, Goasb  3OmEglo
Motxovnis tipis dadgena ©s35390w9e00 49689mMH900m0 A50s3Hs3600.

30dgemo s9m36985 60dbogl, MM LsFoMm 0dbgds OEHIBL
(3909, BO05¢0 M{Abgds, MmI d9¢Ymdobgds 56 aliBMo ogbs
53500, 0do@s300b 36em39Ldo, Lbbgoolbgs wait-
36003690 md00 d90demgds ©sA0bogl Mm3EH0dogrvy®o 3603369 mds
29689mM900000 250053990L oym3zbgdolsmzgol (bob. 2.21).

S =fl i

£00) - tep (Wait)

w00 +=
“ 300 \\ = WAt
a \. & step

200 \

100 - ————

-
04
1 2 3 4 5 & 7 8

Wait
250 +
200
150 - :
o
6sb.2.21. 1 2 3 4 56 7 8
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2.7. Lobgdob BYbJ30MboMmYBOL MMYBODBgdOL
sL3gd@gdo

GO50030Wo s JEgdGHO™bMEo Lss®Bgzbm LolbEgdgdol
IGO0 SBseoBol Loxwmdzggarbg  90Mm035HgdMY0s
d0mE ,0MB936900L @OLY GYAwsdgb@o, FMbJszomboMmgdol
035WbsBOOLOm. 339  SOLYOMWO,  GHOIPOEOo  LosMBg3bm
LobEgdom hoGoMmgdmmo s0Rg369d0L 3OHMEgEMOwo bdgds ©s
sbowo, B39b d0gH 890M035H9dMo 9gd@GOHMbywo Los@hgzbm
LobEBgdol  Bobgzom  BoBoMgdmwo  sMbg36900L  dmgero.
a9bg30bomom  olobo  gGHIWNMMI© s  dmgzsbobmem  dsmo
d9569ds.

AM030wwo  bobGgdom  gom3zsobfobgdmwos 99dgyo
360(39009Ms!

1. 58m3Gbg3zgo, H™Igaroi dool bss®Bgzbm mdsbbY, gdgodl
L53MoO®  ®ogl  sdMIMBY3gms  ghmosh  Losdo,  HmIgeos
2399036019005, HOMAMO3 Fabo, bos®R3bm »d369dBY);

2. 30360l 99009 9900l MdMocm bos®hg3bm sMdIBIO o
23900 3563060930L ©gEHIJGO;

3. 29000L  Hga0LGHMsE0sL  LbooMBg3bm  Mdsbby, Moy
399olbdMmdL 58mIMBgzol JogH bgardmfgMHom oliEwMgdsls;

4. 0©0gdL Los®mbgzbm domgEgbL;

5. 89000b Loo®MBg36m 35306580 s bobogl LobrMzge 306U,

6. 5353LgdL BOMEIEIBL 3Mb3IMEHTO S 93WIOL Los®bg3bm
M®b5d0;

7. $™390L Loo®Bg3bm »ds6U.

2.22 BsbsBbg gl 3G:m3gL0 SLIbos bgBo@MEo.
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iy i

D1 306900 OHROLGHAGMON

boutifinbm Loy

LR pbey dsbo

Nt

Bob. 2.22.

909d@HOmbywo  LobGgdoo  sMhg36gdol  Bo@oMgdolol,
LobiM3geo 903356600 4o0BoM©OML MHgaoLEHMsGHMMM MHobzo s
Boggmo@ 3-0bs obgl 5, Moms 030056 0gbsl  sgowgdmEo
(bgwmgbmo ) 9MIbywmzbyme®)  Goygdol  FoMdmgdbs
Loo®bg3zbm «dbgdby.

0MdEe 939 ©o3bdgbm, MHMI BgMoo 39BHMOL  Jugwrgdol
Ls3mdz9By  Bo@omgdmeds  gdudgModgb®ds (3007905390
0mgnds) 3960 890930 33983965 s Logligdom 1s3dsMobos bsdo
920LEMIGHMMO.

B3960 9gwad@HMmbmwo Los@hg3zbm LolbEgds dmogsgl 999ay
36HME9OYOHIOL:

1. 6920LbGHMs3o0l  3o3ws  bgdolidogh  MgRoLEAMSEGMO™E
39900930 fgbob  s330m, GHIJLEHMGO  IMbszgdgdol  dmbszgdos
05bsdo gyz9b0L 9909y b dmbgl momol L3eboMgds o

965093000l 35H590 4905@9bs; gEgd@®OMmbmero Hglom bgerdmfgeols
396mBE0gwgds s dobo  IMEG0dgEome  Imbsggdos  dsBsdo
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23905¢39bs; d0MIGEHOHWWO BMEHMLYOHIMOL  Foowgds, dmbsggdomo
05bol Ggbododol ggerdo dolo sToblmzMYds S 99POM G0,
H0Igeog 99mdMBg3wol bdst Bsofjgdl, dobo dMeE0dgEoswr)®
05B580, glodsdol 39edo Boygds;

2. 01bGH0x803E0M9d0L  Fods@gdom gogwol  dgdmbggzsdo
dmgdoadg 30009l d0Eg@Eobl;

3. 899000b Loo®mBg36m 35806530 s bobogl LobryMzger 306U,

4. 5053LgdL doWEgBIBL 3Mb39MEHT0 s °3IOL LooMhg36m
M®bsdo;

5. &cggoL Los®mBg3zbm wdsbl (bob.2.23).

= & w bR

(n'y'\['(‘u )l"jf:n;\‘)l'l(:u ) st n[ 0 i:’h‘ sy

|

Bedehgendo Wbk ko
Bsb. 2.23.

0d  9gdmbggzsdo, o 0©IbGHOBOE0MIdOL  F9d®oy
50dmBbgds, HMA Imdowodgl ©9339 39300 5d3b bbgs MMdgeody
MdsbBY  MYyoLEHME0s, 0go  dbowgdmwo  0dbgds  sMbg3zb9d0L
2499500900l 9(3009¢™Md5d0 s Los®Bg3bm  3mBolool dgimdsdo
d9g3960L  93009wmdol  godm  Bmbgds  dobo 5353900
L5FoH (3930 3069d0L dog® Qo 3obmbom
2350035¢0Lobgdo BmTGdOL godomgds.

3930 035¢boBobmgdolamgol d9damddo dqdmomogsHgdve
0gd6905 G603 ©s Jgd@OHmbymo Lss®Bgzbm Loldgdgdol
9y gd0, s0fgMow 0db9gds oMBg36900L Ol  gsbdsgErmdsdo
59mdMBg3ol doge dgbslitrmergdgao yzges bsdoxo.
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by asb30bowmom  396G®mIMMo s Lomendm bos®Rgzbm
330L05mMS MBOLYOOL FYTomds.

Lomgrdm  Los®Bgzbm  3mdobogddo vbs dmgfiymlb  dgoo
©MOsBYdO, Loy  LOMWOos©E 390330035t g  dmbgds
533003905  9MBg36900L  d000bsMgMdsby. o o3l IMoYM0sb
Lomeodem  boo®bgzbem  3mdolool  §930gdo, 3sMmE09d0L, GMymE3
A3 gbedol,  obg3g  MIFoMLMBOL  ZoOGHoWwo  FoMImdso-
396900,  9MoLOTMIZMMdM  bgd@mOOL  FomdmTsygbengdo,
dofiggn@o  EbmIo 03300390 Id0 @I, O3 Y3gLeDY
000535609, §mMbs0olEGdO.

Lbosmendm  bos@bhgzbm  3m3ologddo  dmbgds  dglsdsdolo
650m0bmdol oo Bmdol IMboGHMOMdOL IYgbgds, MsBgbo
LooMbg3bm  Mdsbog Tgool sds 09y 0d Los®Bg3zbm menddo s
®omMYMNEbHg 80909905 LosMbgzbm Mdbgdbg sdMbESgdMwo IP
39996 900.

b bEBMogdal IMA339dL  3o3MbBHMMWM™ ©s Bogofgmm
MdB3dBY 9MHhg36900L B0TEOBIMYMDS, 30353MBEGHMMEMO s Loy sGM®
2393bsmm  IMbobgmdol  5gGH03Mmds s MLOIBOPLMYIOLS o
PouMogol  dglobgd  dmzsdbsmom s 8930Fobmm 8960336900
3B 93b6900L dgliobgd dmIbsgde slizzbsdo.

3bs@wma0mMHo 3006303000 dmbEgds (395G MH LosGBR)3bMm
3M3obosdo ddsmdols Homdsmm3zs, ghmo Lbgsmdom, 5 LEMEOos©
Logodmzawmlb  dobd@sdom s  Mbmgmdo  dmfiymdoeo
M0bgd0bs3 3030093  9BsPMP0ME  30009M  45TMLIHYYEGDSL,
O0Igeog 3MwEG0dgo® dmbsggdms 05Bsdo Immoglbgds o
dmbgds Jobo sMJogs30s.

2939 BmbEgds  LodommM39wml  0mbEoEool  LsdobolEGmml
Loxo®m  OggbBmolb dogeh dgddbowo  ©obsdozmMo  3oxsOYEo
39000 2590myggbgds, MHMIYEBY3 oBbowo 0dbgds LagsMmzguml
059930 303Mdbgo Lss®Bg3bm MBbgdO, HMIgEwms (39390
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Bofoegdol asoEadom  og00gdm  LooMbhgzbm  mdbBgdol
JoLsFsOHMYOL s 00 3ogm Loabswrgdl, GMIgelsg IP 359gMgdo
9ma35(m©adL. M350 996905 osbEIMgdOm 1Ym0 FMBOIWo Loby
(65b.2.24-2.25).

330605 9939 B90MYMazoBMm  gegdBHMMmbywo Los@Rg3bm
LoLBHIIOL  BMBI30MbOMGIOL  MMYBODBIIOL  LEHMGHIY0S S
9mbo3gdms go3eols @s ImdMmsMmdOL 1sbdodgzmMds.

0683m®>300L  30M39woo  fgohm  MmameEg  Bgdmnom
20360d6gm, °>MoL Loo®BY36Mm “10690%9 degdowadgors
920LGHMS300LIL FoMgdEo dmbs3gdgdo, MMIwwgdog dgbsdsdolo
®96300g3™mdoms s  fglgdol 33000 FmmogLigds
9@ 03906 dmbszqdms dsbgddo.

5060860 M E0dgomMo 35Hgd0 AbmMIzLgd o 0dbgds
Lomendm Bos@Bg3bm Mdbgd By s®Ldme LgM396HgdBY.

009395605, MMI 3390905 MBBIOOL 30MHE30MO TodIs
396@®9MH0o Los®hg3bm 3mdobool LyMmzaMmgdBY s Mbws dmbgl
23960339100 @OMOL dmbo3zgmgddo Lomedm Los®bgzbm dbgdol
LYM39M9006 0BbFMMHT>300L BHMBLBIMO 396G MMO Los®R3bm
300oboob LyM39Mm9dBY sMOLYdME IMboEgdomes Logeggddo.

50bodbmwo 3613900090 05300056 533530gdL
3950 Lso®hg3zbm  3mdobool bgMzgMgdolL ,goFg3oL" ©o
3bJ30mboMgdols ghgMgdsl, Goi 99godwgds 2sdmfzgmero  ogml
65330300 25OBHI0OMZ0m.

A6553030L 39GHI0MMZOL 053000 5(30¢9d0L JoBbom sbig3y
2399m309gbgdm s 39309MHmMog30m  swbodber  LgMgzgMadg SAN
39d6mema0sb.
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65b.2.24. ©0bsdogMeo 30gOYImo B35
Lss6Bg36m 4db6gd0om
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SAN (Storage Area Network) mgobomgol gubdsomoo
©M3065BEGH MO0 Bdbmmmyoss  Foowo  LoodgMmMmdols s
LoLHOSBOL godm. Fslsdo 253mYgbgdwaos dserosd LHMIBO ™m3EH03wO-
dm33mgzobo dgodmgds (Fiber Channel), bmeoem dmbsggdors dg6sbgol
LobLEgds AobEEM 39390905 MMYSE0DsEooL Loghmm Jugwosb.

sbgmo  Bmfjgmdol 306MHMdJdTo  0BOMPYds MYHBIMZ0MYOOLs S
56J035300L LoBJoMg3 s LEOTGEOMMBS.

dmboggdms  Ggbobgol  s0bodbmeo  LolLEgdgdol  IMogoen-
39036905  MHOHb3gEymal ©sd339m0 33356008  Fmmbmzbgdol
053054mx530¢qdsL H3H0wdsbgd0olL omzoeoliiobgdomss 30.

3900005359090 dmbszgdms dg9bsbgols LbobiGgdoom
d9L5degdgeos 899ga0 58m 356900l gosfiyz9@e:

e dmbs3gdoms  93GMAsEHmo  MHgHM35300 s LyFoMMYdOL
d9000bg03590 LHOIR0 S0,

* ©OEO JMmEMEmdol  dmbsggdms 396G bo0s o
FoHNZ0L 45530 gds.

00305000  3odmygbgdoo  0bxm®mT>300L  50MJ035305
Lo0dgm 8965b3s M8Yb0TY 090 Ferob gsbdsgermdsdo.
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IIT o530

9mb539905 IMmEOYMgdo s 3 EH0dgEoMo
051900

3.1. 3mbs3gdms dmggmmgdo v odgoobmgol

dmboggdms 3@ 0dgoMo 35Hgdol doemzol bobEgdgdol
(MMDBMS - MultiMedia DataBase Management Systems) doM0m5Q0
3690900l 9963056905 by s0fHyml Fmbsggdoms dmgugdol
obzmlooom. dmbozgdms  BmEaEo 9GOl ghmagzsmo  Lobg
(3MOIoem™o)  gbols,  MmIgedog  8mdbdsMgdgwl  dgwydeos
b0bsdE30Ol  BMRTIPGHJOOL  sMhgMs.  Bmbsggdms  dmEYEL
009379m3bgds  sbg3zg  ™3gMo30gd0  (BgmmEgdo)  dmbsggdoms:
§o6Imgdol,  §o3ombgzol, doghmadol  (wobzol), Imfgltroggdol
(QoW5yg00L), (33¢0wgdol, dgdbol s Hodwrol Tgbobgd. dmbsigdms
dmEywo 296LoBO3M3L 9mdbdsemgdols 35bsBOHOLL
dmbo39dgdbyg. of Tobo MgoEoBOE0s IBIGWMWOs s Tmboggdos
05bgdol  Fommzgol  LobGgdol  dogh  glodengdgeros  dobo
2396bmM 3090005 bbgoalibgs gbom.

©OqoLsmz0L, GHgdbozols s #Hgdbmemangdols asbzomasmgdols
93990 MmbgBY, 3MOJBH0ZMNWOE BIOMNMEO A59Mm0Yghgds A
3M™OoL MHgs30IMHo INEPIWOo, 0gMMJome ©s JuguwH Jesliogm®
9 gdmab dgamgdoom [66,67].

50 39MomEdo dg0mmoez35HgdMe 0gbs sptgmag Lbgs, sbowo
Lobol dmgegdos, OHmIgdlsg 9dudg@odgb@rmwmsss 033w 93wbb
0omMGOOHMBOL  5To0gdol  MZoeLsbBOHOLOm, MYWsEOIMH™L
9900009000.  sbgmo  ImEYEgdol  dsgoomgdos  bgdsb@ozmmo,
36J30mo s Md0g]BHMMm0gbGMgdMo [68,73]. FsyMsd dooo
6950Bo30s  ©535300M9dMO  0ym ©OE  EIBbIOYR IO, o3
9300 ImEgwol  M30MsGJLumdsl  50BH303g0©s  dobo
LOFsOEHOZ30L A5TM. 53 MZoLIBOOLOM ©Y39mMgLlo 3mb3gBE0S Fobs
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0lg3 MYE3099H0 FMEIOL 2oRIOMMGO00 JoMIdMEo F9wIJ00,
OHMAMMOE 04m ,md0gdBHMIWG0MMmO* Bmboigdms 85Ol TsHgol

LobEgdgdo (M-0d3L) [32]. obobo, 0s30560 glsdwrgdEMBdsMs yodm,
Jobomgdo  gobs  sbg3g  FMe@0dgovIMo  LobEgdgdolomgolags.
5023565, 8608369 mz5605 godm3zegme 0dbsls dg0sdmbaiggdos
d9L505d0bo  IMbs3gdMs  BH03gdoL 0LgMO  FobLEBOZMYDS, BMIgEros
bl dgfiymdl  89damddo  dom  Bodgbgdol  goblbgeggdvyem
dmboggdms  dmawgddo o6, ULbgs Lodyzgdoo 6MHmd  3omdzom,
dmombmgqds 50 dmbszgdoms 03900l AobLabmamgds dmboigdos
9mggdoLoysb MM 300gdws. B39 Jggdmom gobgobowsgm 0
bs3ombl  MmB0gdBHMIsEoMMo s md09]BHMO096EH0MIdMWwO
05%gd0Lbm3z0U.

AMoo3owwo  dmbsggdoms 8mgegdol  890mmogsbgds
B0OHIsGH0MJOMo Imbs399900L s om0 353006Md0L 155FsM M35
a3 3odmoygbgds  FM@Godgommo  3dAL-mzobog.  MmaMe3
36Md0E0s, 89005m3093dBHJd0 (BHJLAO, 3M803Is, LMMOMO, 5ILOM

©5 30009 Bo0gd0) 23b390s  YM39wm30L  Fom  sFIHILMSD
9050. 595L06539 0LbObO 35380MgdME0s JMHTbgM™D s LbZs

B900b30gH BMOHT>G0MGOMEr Imbo39090msb. gl godwgds dgdgao
BMOHIJO0m 450Mmzw0bgl:

o 5HMOdMAJO0  (56OLYdOL B MdogdBHIdOL).  MmdogdBHo
(390Lmbs, Fsb6dobs s 9.9.) Fgodengds ©sTBHYOOM s@offghml dobo
LE@omol,  bgedmfgHol, bdol  Lsdmowgdom.  890smd0gd@Ho
3050039bL 459MbSHYYEO MBdOYEOL MZ0LYdIL;

e 3m33mbgbEgdo 3033wwgdbmeo ®0099BHgdolm30L.
©M399963G0 99003900 (3OO BoMmEYbMdOL  Tg0sMd0YJEHOLYD:
ALJuBoL  dEM3gdol,  LEmsmgdol, AMmsxz030L s dgboderm
337LGH03MO0  3MAG6EHIMHGOOLAD. sTXIM© TJPOMBOYIBHJOO SMOL
365 IBMEWME 5GHMOdMFHJO0, 5599 03000 MdOJIEBJOOE. 9050 ©
03999630l Md0gdEgdoL Mol sGHLGOMBL MYs3E0IMHO 353806900,

144



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

9369350 0530300070 gd0L dbogLo. d90d@gdos
3ob630bowmm ab939 LobOMmbobsgool ©53M30JOEGOS
30009 x30Edob LML s bdol dBowoll Fmeol;

e ghmo @ 03039 0bxm®Isgool  swEHIMbsGHoo
o®0mpabs. BdoMs ghomo ©s 03039 068METs30s  S0LobYdS
Ubgoalbgs 9900l Lodmomgdom, 0odowoms©, EFHOHOWGdOL s
30523039006 Lobom. 5095 gmgzgwmgol dqlsadwgdgwro ghmo bobols
0683mM5300L  Jogds (oMsddbom) Lbgs Loboob gmbogmwero
botxgdom.  sdoFmd  MRGm  JobLomgdos  MmM037,  OHMaMe3
090005Mmd09dBH0, 09465l 3boo Fgbsbyero. 58 9905MmBd0gIEHIOL
dmMolb  933035096@¢MdOL  ©H8M30IOMgdol obgmo Lobg mbs
359094gbgdmegl, GMmIgeoa 399mdsgswo dmfymdowmdol 3mdol
Lsdmoergdom s ImIbdsmgdeol  doE®Mg3z0gdom  3d3L-0b,
d9degdl gm0 b dgmMg Lobol sMbg3sL.

dmboggdms dmgeo Mbs 36mdEgl ©sdm30dENgdscs 53
2o6Lb3e399M B30l 390omdOYIBHJOLS s BMOT>EGH0MGOMEN
9mbo39dgdl Mol b mz0m 990sMd0YIEHIOL TmMOL, s 98I
36MMa®m5dol gl gdobsl m39Ms30gdds bs 490m35¢0oLFObML
obobo.

3.1.1. 9mbszgdms sbsgwo GHo3gdo

d06H005©0  53m35Bs  IEMBsMgMdL  dmbogdos BHo3gool  (sb
3@slgdols) 296Lb5BEgMHsd0 0900059mbs393900bm3z0L [32].
09000535900 Mm3gMo30gdol  LodMegwrg,  obLsZMMGmdMEo
4996500gd0m 1bos F90MBL  EgduEobmzol, MelGHMmMwo bryBomols
5 36553030bmM30L - 5.0.

0mboggdos Godo Text. oboro LsdsbBm dmbsozgdos  Godol
296L5B3MS gobzobowmo Text G030l dogoomby.

3b9@0s, HMI dmbsgdms Godo Text Mbs ogmlb dgEo, 30MY

char[]. s00®mBs3z Text God0b ™dogd@L  Lozdom  Momgbmdol
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396530900  3090Mm©gds,  OG™ImgdoE  00gdgb  goblbgsggdme
0683mM3s30L 59 MBdOYJEH0:

interface Text {
public int length ();
public int alphabet (); // 0 ==1SO Latin-1, . ..
public int alphabetSize ();
public int language (); // 0 == English, 1 == German, ...
public char charAt (int n);
public byte[] getASCII ();
public byte getEBCDIC ();
public String getUnicode ();

I8

Text-ll o3l ymgzgwomzol ghmo boa®dg (godmygbgdwyeo
LOdMEMGIOL MoMPIbMBS). Ggdu@o bdod gdmbgzgzsdo ysbobowrgds
OHMamO3 bG0dmblGOHIEHOHomgdmeo, Hmdgedog 1339
39bLsBEOZOMmos 393 03o. LAHOOoJMbgdo  ©ogmxys  Fgodwgds
0bxgm®As3o0l  o@IMJdIwo  0gml  OMAMOE  wgdubgddo.  YMmRs
LoGY300o®@  IIMIOEAdMEP0s  gbsBg ©@o  LOTdMEMIdOL
9OOMIWOMBSDY,  BogMed  3M0b3oddo ol ymggw  Fgdu@do
d9bodEgdgos. 98 LEHMMIGHMOIOO0IB  As0MIEObscy, Tgodergds

39000930 ™M3965309d0L obboengs, HMIwgdoi LobEHgdolmzolsg @
0bLEOHMIGBEHLMZ0LSE bMdOWO.:

/1 3500159d3L 990092500 LE®O0JMBJBOL MomMmIbMdS F9duEdo
public int lineCount ();

/1 3990593L 990093500 LOEGY39d0L Mom©gbmds Ggdu@do
public int wordCount ();

/1 39905436 $H9dLEH0sb LGModmbgdo Jomomydwyeo bmIGom
public char [ ] line (int lineNo);
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1/ 359m5943L BH9guGH06 LoEYyzs B0MOMYOMWO bmIHom
public char [ | word (int wordNo);
3550005, O™ Text GHo3ob md0gdEHOLMZOL 33500 M3gMO300L

99m530Hgdss  Igladagdgero, M®MIgdos Ggud@ob domwrosbo vy
393970 Bofogdol olodrdsggdws© 0dbgds godmygbgdmero.
059500M5,

public boolean print (Printer p);

public boolean display (window w);

9B M39M5@MMmYd0 99009890 09935 FBMWME ILEHMOL, H™mI
9mbo3gdmo godmEsbol 3Mmglio alMErEs HomBs@gdom.
239630bowmm (330 gdol M3gMs30900L Fogoomgdo:

public void replaceLine (int lineNo, char [] newLine);
public void insertLine (int lineNo, char [] newLine);
public void concatenate (Text t);

Text #o3ol Mm309dGHol LofomBmgdwsE LsFoMHms Mm39gMsool
9dbogds, GMIgoi bbgs GHodol ™md09d@gdosd dgdwmmgdls Text
030580 slsbgol. Fogomoms, java gbs®y dgodwmgds sofgmml

3wsliol 890090 300 3MBLEHOWIGHMOom:

class TextClass implements Text {
int length,
int charLength,
int code, // 0 == ASCII, 1 == EBCDIC, ...
int formatter, // 0 ==none, 1 == PostScript, . . .
byte endOfLine,
byte [] characters

I

Bgoo  M3gMO3000  FMomb™m3zgds  FgLodm©  BIBIO™
2399mg9bgds.  0g0  bodMowgdsl 0dwg3s  BH9JuBHol  IMsgoo  Lobg
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Lbgoslibgs LobEGJINMO 2o0MgdmEsb gosbiggl (Imbsggdoms dsbols)
Text &o3olb mdogd@L.

o  gobbomm  m3gMogogdl  Text  Godobsmzgol  3jmbo
dbmwmE  LsorbG™sgom  bslosmo.  olbobo  330h39690L, G™A
LsFoOMs Abyoglo M39Mo3E0gdoL IMIBogds dmbsoigdms sLgmo Fo3ol
235090ggbgdolsl.  Fbmwme  SLbgmo  GgJuE™Md0gBJO0»  0dbgds
d9bodegdgeo I GHodgEon®  dmbsgdms  dsbgddo  ImTomde.
LoFotMms bbgo m39Mo3ogdol 8990539003, MHmIgdoa goblobogmvm
LodMdom  4oM9dmBy  0dbgds  FmMgdMo. gl FgladergdgE0s
3o God3olb  FoBsOmmgdom 96 oo  B3gEoswoBIE00m
dmbgoql.

dmbsgdos Godo Image s0ofgMgds HJoMo odmygbgdoo
396530900l bdsEgdom. dolo Jobogasbo LEHGWIGHWGOL Tglobgd
9mdbdsmgdgms  MIMIZ3EglmdsL bmaso HoMmdmoaabs 9Jal, GM™A
030 99003900 BgOms 3bMowobs s 30JdugErgdol  ToBHMoEoLASH.
sMbgdMo Image-md09dBHgdol  fobogombo LoFoMms dglsdsdolo
39605309006 FMTBogds,  MMIgdog  F9dwgdlb 3o 3gMen
3003mbgbEHBg d0dsMrngols:

interface Image {
public int height ();
public int width ();

}
©5656Bgb ™m39653090L 9g9deos LLIMLmMYOOL LBs@obEH03wMo
39335090900 453907905, o0,

public int pixelcount (byte [] pixelvalue);

omgwol  Lobdomgl, MMIgerog dsbLbEBOZG™MEo  3odugwrol
06003690 mds bgds.
L@omol §o300bgobsl Bmbsgdms dsBoEsb Tgladargdgeos

dobo  dgdsgbaro  gwgdgb@esmwo  Bsforgdol  (3ogugergdol)
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390mdobgds,  sbgzg  gLodegdgEros  AsTMlsbeErgdol 393900900
390MmM3Womo  25M99mb  B3g30B0WG  Tmbsgdms  LEHMYIGHWOHSBY.
0000mo,  SUN-3m330@g0g0%g  MobGH®OHMmo  258mbobmergds
2390339100 MmOl 3o60sgemdsdo  00sMmgds  mboigdoms
LEHOWIBHYOSDY, Lobgwoo Pixrect, HmIgeog 99goEogl  IMogow
B99mowbodbme  Bsfoel. gl dgodwrgds sbgzg 30MHEs306  0gbsls
fo6dmgdmo:
public Pixrect getPixrect ();

06@gModBHomw  asMgdmdo  LyyGomol  Bobgs  yzgamsby
2393039 GOME0 2458myg9bgdol Lobgo, sdo@Gmd, 4m39wo
d90mbggzobomzol 0po0 Mbs oyml  FboMsFgMowo  LozwmmeMo
0396530000

public boolean display (Device);

LMoL (330Eqds d9L5dgdg0s o dolo
2396bMM(30909d0LsL YMMoMgds Mbs 4sdsbgz0eal merosbmdol
99656BMbgdsbY:  Fbmmm  30Mm39woo  dmbs3gdgdol  (33eowgds
dgbodsdolo  MgaoLGME00L Imbs3gdgdol 5s3@S300L do09dy, b
306M0gdom 36MHMm3gLloL  OML, Mbs 0dbsl 053006 sEOWgdMO.
39000930  M396M030900  obobogl  gobobergdol  dogswroml,  SLgmo
d9L5dgdgE0s 0gml IMSZ5¢NO.

public Image window (int x0, int y0, int x1, int y1);
Bo3m0FMgds 5396 ML AsM9gm dgdsMg LwyMsmol bofowro,

public Image replaceColormap {
Code encoding;

int colormapLength;

int colormapDepth,

int [] [] colormap

3
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L@omol 5390900l 3bGowol dg33ws 99990 Loboo;

public Image replacePixelvalue {
intx, inty,
byte [] pixelvalue
L
0330905 (35390 3ogbgeol 3603369¢rmds.

Hmam03  Ggdudco  GHodobmzol odbs  sblbowo, odsg gb
396530900 G90dgds 0gml HJo0Hgdmo 3MHMEIEMOmId0L Loboom
(06 999g0L BHodoom void), 0 gb Lsmsbom gosfyzgdo 0dbgds
doBbgmo.

Image &Hodob  dmboggdoms  @md0ogdBHoL  LfoMmImgds
390m0635H90Ww0 M39M5300

class ImageClass implements Image {

public ImageClas {
int height,
int width,
int depth,
float aspectRatio,
Code encoding,
int colormapLength,
int colormapDepth,
int [] [] colormap,
byte [] pixelmatrix

dmbsgdos Godgdo Graphic, Sound, Video sbs¢ermpom®o
23960LsBP3MGds. 59 Fomo gobbongs 5655 HoMmBmygbowro, 30650056
sbaw s1399dBH9OL o6 Fgo;393U.
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090G 039©0MMo  Bmbozgdms  BHo3gd0l  goxsMmmmgds  Jomo
69008060 5d0LsM30L (Jobss®lol dmzwrg dodmbowgzolomgzgol) begds
00539 36M063030m, MHMAMOE gl 0gm ™m3gMe30900L  FoblsbEamOL
O™, 256L539900MYBOM FJEIMIIOMO M3gMo307d0LIMZOL.

6530 HgH0MTdgad0lL OH™ML boddg gbgds ©sdM30©IdME
303mb9b3H 9L, HGMIWgd03 3w GH0TIEOWMHO MB0YIGHJOOL Jo698g 56
s®MLYdMBL, olbobo  3o3Lomgdwo  0dbgds  MdOgdBH™SB. gL
dmombmgL 53539000, ™39M53090L 91 GH039©0v96H0
®309J3HgooLm30L. Jggdmo bshgzgbgdos dopaswomo Image GHodobmgol,
0ol dbgogbo 0gbgds sbigzg bbgs M E0dgos Go3gdobmaolsg.
399mbsbmgds 430839690l 3GMEgEMGMIOL.

interface Image {

public void newDescr (String descr);

}
395943L Lol Hgbodg descr-8o s 33w 0L o ImMbs37A9dL.

public void extendDescr (String descr);
385MMMIOL d39¢ MHYHomAgL (v sGLGdMBL) descr -do dmigdmel.
public int descrLength ( );
0dg3s MHgHBomdol bogMdgb.
public String getDescr ( );
259059436 ®9Bomdg bLBHoJmbol GmMIs@do.
public boolean contains (String query);

03393L, Mgbomdg bmd o6 dgogogl  query-l, b dgobol
299mbobwyengdsls, Mg query-b 999LodsTgds. quos
fom0moygbgro  Fgsmgdol m3gMs30ogd0Eb,  M@Iwrgdog
LYHIMGIOLMZOL s bbgs MG 0dg0sEH039d0Lm30L  Ggodergds
094mb 25bLsbEgOHo.
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3.1.2. 3emsbs 0gMmIGJool 5390 56BMYsEMgdOL
b3379939¢b)

0@ 0dgom®o  dmbsggdms BHo3gool  MgHowgdggdol
™396530900L  2oB6Bmyogds  Fgladargdgeos  g9bgMmowobsgool
09M5MHJdool  93g00m, GMIgwdog ,ddmdgwo*  Imbsggdms  Bodo
(L9396 3eobio) MediaObject 5610l Mmmo3LgdEO.

dolom3z0lL  AobLEBOZOHMWOos M3gMoE0gd0, MMIWIdOE Y39gws
090005Mmd09dBHolmZgoLss  498mygbgdso.  Ggodwrgdms  sbY39,
3oQ90Mo©, JOMO (30OGHWSNMHO 56 NVLEMBH™MEo) dgomool
output 53905, ®MIOL  JMEIOIGHMO  OYoE0BsE0s  0d69dM
00MMYME0 5OLYIM0 IMEEH0)EOOO dmboggdms Godo.

206Bma 500930l 0966400l d990mdo 2459my9gbgds
d9Lodgdgos  M3mo  bd3WsLgdol  sbdsmgdoo  dmbyMbogl
903500 LOBOBINMOL 153000 530wIgds, ML ododwg Image
-bL30L 2oBLLBIMMWO M3gMm309d0 JomomgdEbIb.

ol 8535W0mM, SMLYdMBL bBomgdo Pixel-ob Lowdom 1,
H0Imgdog 9 09gbgdgb ggOms bMowgdl. Pixel 3609369cmdom 0 ,
6086531 gmML, beaewm 1 30 — Fo3b. 3G:0bEGHIMGIOLS s IMboGMmMgdol
QOO 3esbolomgol (Bitmap-oldwggdo) sbgmo bmEsmgdo dg@o©
96083690 mgs600.

05000308 0LYEO  M39M30900L  FoblOBPZM,  OHMYMMOESS
colormapLength o getColormap 560l vjsbem.

50539 OML sOGLYOMBL Lbgs M3gMs(30900, MMIgErms dgdm@sbs
3bgmo G030l Bitmap-Lwyms0gdobmzgol oMol babaMygderm [GS83].

509235650, 999005359900 bsdo GHO30L LMsmgdolimzgol
(3939 Ld3eslgdol Homdmeaqbs (bsb.3.1).

152



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

MediaObject

Image

3965330900:
newDescr
moreDescr
descrLength
getDescr
contains

396530500:
height

width
noOfColors

Bitmap-

Image

Greyscale-
Image

Colorimage

3965(30900:

3565(30900:

3965(30000:

greyscale greyscalemap
bitmap

color

colormap
greyscal

B5b.3.1. 3eslims 09MMI0s BIBEHGNMEO LryHsmgdolimgols

Image-b Lw)d3eabgdo sbobagl goblibgsggdre 0bgmMdsgorye
F0bosOLL MILEHOYO A5TMbObMEgdgdoLbm3zoL. v FoMmdmzowagbo
9O BOEGMLYOIOL OMymOE Bitmap-LyyGool, dghg OmymOE 8s53-
09NOL @5, dMEmb HMYMOE B9gMs©L, 0bGMogomMs© dogbgzwgdom,
0 g9gMoo LMoo dg¢ 0bxmMsgosl dgoiegl, bmenm Bitmap-
LBOmO — y3gesbg bogengdb.

BINSO  L®omol  450Moddbsl  dog-mgm®do  sbs0M0dmdab
39gob  103sd3500L 360d3bgermdom 96 Foozombgds L3gEoswry®o
3bOHO0Wob s ol 353000V MW0s YmzgEmMzolL 0bgmEMTs300lL
©5395035Lm5b. 080390 F93-00gNOO LMoL YooygzoboLsls Bitmap-
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L@omdo. LYo  0bFMEOHTo30vo  BsZsMdo  TbBgE39MdsTO
mbs 0dbsl dogdmero, HmEs domo FaMdmygbs 0dbgds LoFomm
LEOMEOSE  PobLOZMMIOGIMe  AsFMIGb  FmfiymdoEMdIdDY.
500bsm30L 9Ol gomoEolfjobgdmwo  m3ghsgogdo  greyscale
ColorImage-bogol o bitmap GreyscaleImage--m3gol.

g4m39wo  MebGHOwo  bLyOsmo  dgodmgds  oyml  Bitmap-
LMBOMO, F53-JNM0 96 BIMOO s 0go F093mM36gds ymzgwm3zol
dbmwmE 9o bryd3Esll. $30GHMIdE 0MYMEO FGEmdl ™Mog30l
2306Lo3MMEOPOME  3BLEHOWIEHMOIOL. 5 TFoYdIMEO  MILEHOYO
LmEomgdol  139E0sE0DO30900 STOGHMT SMHOL  FoO3ZIMIVO S
LEOwo. Imbsggdms  dsBgdol LolEgdsl by dggderml  slgmo
900056Md0L 30MHMBOL 330V FoM9bGHOMIdS.

3.1.3. SQL/MM: 391¢0¢308900v)60 9mbszgdgdo s
L&obomdgdo

0mwGHodgEon®  dmboggdos GHodgdol  @admmgdEgdol
3MmEgbol  Mbox035300L Logombgdds sbobgs 3mgs xgh SQL:1999
23985MMMYd58d0, 9999y 30 JO06 Loghmsdmeobm ISO/IEC 13249
SQL/MM bLsbs®@do [65].

UGHobEoMGH0 BMo 353939 ©s04m: BMJodzmM3o (56 Bo®Bm,
LAHODIOVO), LOYWOo HFbGo, 39IAHMOUWO FOBOIS, MILAHOYWO
LYOSMGd0 @O Tmbs3gdms  0bBHIgBIWmo  SBsewobo (Data
Mining).

005006539, SQL:1999 Lob@Eoduol GHgmdobgdol gsdmygbgdol
0350bsBOHOLOm,  3wolgdolb  3bgdobmgol  ge8mygbgdmen  0dbgds
»000b5050Mgd9gwol-doge  goblobrzmmwo  Godgdo“ (UDT - User-
Defined Types) bonwm m390530900L030L - ,,0003bdo6gd0ol-0096
296LsBE3OMmo gMbJzogdo“ (UDF — User-defined Functions).
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3.1.3.1. SQL/MM b&Heyeoo Ggdu@o

Qb 353930  d9BLsBrgMeg  UDT  FullText-bl  gdu@meo
dmbsogdgdobogol s  bbgs  UDT  FT Pattern-lU  Lsdgdbo
35d@mbgdolomgzol (56 Im@gegdobmgol). FullText 809900mgdL mmb
15d9d6 FgoMEDBY, MMIYMOYD MO 2obLH33Yds TbMmEwmE Fomo
3565393Mgool  Ho3gdom. JgMdm, guss 96 LoddmEMmgdol KxsF30
LE®odmbo) 6 FT_Pattern-ol  &Hodob  9odembo.  dgomgdol
Lobgergd0 49oG30MH™M350s (overloaded).

mMo Contains-09om©o  sbmOE0gEgdl  wmao3me  dgdbsb.
9900930L Loboom Foogds IBMWME ,EOH* b 005 bmem mMo
Rank-8gom@o 30, dgmég db6og, 3sbboBrg®agl Mogbgl d3m3ego
P9OG0wom, HmIgeoa 3s9moygbgds 3mborocmgdolsmgol (ranking).

005 goMo FullText-ll o4z mMo  3mbLEOGWIEGMGO. gOO
3fo63madL BHaduGob mdogdAL LEGHMOJmbosb, gmMmg 30 sds@Jdom
5M9oLEHMOMYPIL FHJuIGHOL 9bob. LSO, sOLYdIMBL 30I3 JH O
abgJgos FullText_to_Character bd®ogmbgdol dobosmgds, Ggdu@ol
209m@60b doBboo.

SQL:1999 Lob@odbom UDT-g0bLsbmgmgds  LEebwo®@mewso
Boofig®gds 99090 Laboo:

create type FullText as (

Contents character varying (FT_MaxTextLength),
Language character varying (FT_MaxLanguageLength),

)

method Contains (pattern FT_Pattern)
returns integer

method Contains (pattern character varying (FT_MaxTextLength))
returns integer

method Rank (pattern FT_Pattern)
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returns double precision

method Rank (pattern character varying (FT_MaxTextLength))
returns double precision

method FullText (String character varying (FT_MaxTextLength))
returns FullText

method FullText (
String . . .,
Language character varying (FT_MaxTextLength)

returns FullText;
create cast (FullText as
character varying (FT_MaxTextLength)
with FullText_to_Character);
create type FT_Pattern as
character varying (FT_MaxPatternLength);

FT_Pattern 0600369¢mdgd0o «bs ogml  sdmbsbwyargdgdo,
5090w 393ML-bomMol 3m®Iol  gbol Lsdroegdoo. gobgds
s0ofgMgds  gbol  Loddmemgdol dobggzom  olgdol dgdzgmdoom.
239630bomo o 5c00mgdo 53 byzombydbY.

A9bBHMOHo md0gdBHo of dmoEgds aText bLsbom s Jobss®loo:
»9b Bgdgos Foddmoagbl SQL/MM ULEsbsdEL. 98 LEGBIOEGHom
239BLsBEZOWwos  IMEGH0dgEoMMo  Md0g]BHJOOL  BH03gd0 o
93936:maM00900%.

M3smGH039b0 dgdbol odmbo sl ghmo bo@ygzs:

aText.Contains(* “bydgos”“ ) =1
b 299mbabegds sbabogl d90mbggasl, ®mEs 990980 »FJddsH0EH0S"
(»true® 56w 1).
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39L5dgdg0 dqdbob 296bmM309wgds Lo@yzgool
LOIMOZWOMSE,  Loog  390mygbgdyew  0dbgds  LoEyzgdLdmMobo
99053L9dgd0 (placeholder, wildcards), Boqo@0ms ,,J39ws GHOMY™.
aText.Contains(‘ “bgggos_“ ) = 0.
9900930 G0@gdvs  s0xJMI© ,03eMo“ (false by 0)
9609369 mdom.
dgdbol Bodembgddo dglodegdgeros 53Mgm3g 9B HLoL
20909969053, oLBg F0FoMMZ300. 00 FoBIMMMIIM0 Todmbom
sxgMOIOMHIRL  obogr  LoGYzel, Topowromo, dbgogbo  Lo@yzgodo,
396BM0009dmo LoGY3900, B3g305¢¥IMO Lo@Y3zgdo, Lobmbodgdo b
o60mgdmo:
aText.Contains (
thesaurus “Informatik”
expand synonym term of “Norm”
921

od  0am9olbdgds, MmI »008mMToBH030L"  0gBomOHmlo
Lo@ygobomzgol ,Norm* 30emdl Lobmbodl ,Standard® (3963dsbweo
9bo). Lo@ygzoms  F00EI3MMdS s  I30EYds  FglodaErgdgeos
23960L5BEZOML 363 qJuEHOO Todwmbol ZmMHToo:
aText.Contains ( ¢
(“Oeabligbgds“) near “bEoboMGHO”
within 0 sentences in order
o1

LGN,  FgbodeErgdgaros  sbg3zg 9.9, 3MbEgBEgomGO
9odmbols (concept pattern) 9obboergs FHgdu@ol 9603369wmdsby
dobsdoMHmo:

aText.Contains ( ¢

is about “Internationaler Standart

yur Volltextsuche”
o1
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90 @MHML 005 IGHMZYONE0, 0¥ is about MMAME 0g6gds
6950DgOo.

439@s Bgdmysbbowmo 854500 0gm 3539 dgdbol-
gMobgdo.  Iglodargdgeos  dsmo  3mAdobsgom®mo  3o8mygbgdss
30b0v9bd30900L s Lbgs Wmy03MMo Mm3gMo30gd0L  A59M05bgdOL
Log)d39@ Y.

3900gds  @obzobowrmo  »dsmE039l0 Fsdermbo, GmIgwos
dmbmgzgbols dogowomol 3mb@Egdu@do 0dbgds Bsbgzgbgdo:

select * from myDocs
where Doc.Rank(‘ “ Standard” ‘) > 0.8.

5023505, LobEgds wbs  93mbGHMMEadEgL  (8gxsligdol
0535¢LsHBOOLOM), GMI INbEs 0683mMT5300L LMo 58mEbMds, 56+
Lbo@yzol, Foboo@adol, sdbsogol  dobgwgzom  (3MbEIJLEGHMGO
35d@mbgdom). A9BRIOMMIdMo FodErmbgdoom 3o dooefgzs LfmMo
(5Bsgmyom®mo, Abpsglo) LoGyzgdol 3mgbs.

3.1.3.2. SQL/MM UoghEooo @odo (Spatial)

dmboggdms Loghomo Godo Spatial odmoygbgds “graphic”
3030L md0gdEgdoLbmzol.

aoboboagds UDT-gdo 2D-dmbsiqdgdobs (fod@Gowo, §6Ox99d0,
LOdM3HYJJO0) s J>MO JMWYJ30gOOLMZ0L. 507 FgoEegL 3GMMAMETIOO
L03M 300 FMbsE3gdgdol Jsbodwymszool, dgdbol s Fgsmgdobmzol,
3Mgm39 36390F0Mgd0Lm3zol UDT @s Loddmermgdl s6  m®mdom
963mp9b9dL FmEOL.

39390 BH0o3go0  MmMsbobgomEos  49B6BMmAS©admEo
096sMdoom.  ggbgolb  GHo3L  ghmgds ST _Geometry.  gmggen
39™39@M0M Mmd0gdBL 8093mM3b90s goo SRID (Spatial reference
system identifier), ©MmdgwoE obobosMgOL  LogHEom  vMZEOL
LobEgdol. oo  guwdbgds  3bmdowr  smzwol  LoLEYIodL:
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39M3M55309w0o  Logzmm®Eobs@m LobBgds (pobgo ©o 3Mdgoo),
Lo36MMgg3oMm LEIMMOPObsGM LobEYds (X-0m, Y-000 ©s Z-0m). obobo
20090909, 3545 0mOE s1gmo Lsbol BNF-om:
<geographic system> ::= <projected cs> | <geocentric cs>
<geographic cs> ::= GEOGCS <left delimiter>
<double quote> <name> <double quote> <comma>
<datum> <comma>
<prime meridian> <comma>
<angular unit>

<right delimiter>

ST_Geometry &o3ol  3mgdiool  9wgdgb@gdolbogol s
ST_Geometry 39¢0ol dogbom «bs 04bsl 89GBgmmo ghmo s 03039
sm3ol Lol gds.

©IHOMMS© OHMI  ©s35bsbosmMmm,  sMLYdMBL  dgdgo
303gdo:

o ,6mobbmIowgdosbo” - goboborgds fgdGHowo: ST_Point;

¢ 96056BMIomgdosbo Mmd0gBHJoo sHob bmyswow ST_Curve,
Omdgedog  dgbodergdgeos  J393H03gool  dgddbs,  MmIgdos
2396LoBE3M3L  0BEIM3MWoEosl  39w3gME  FIOGHOEIRL  FmMob:
ST_LineString - {6gogo 0b@g®3mwsgoss; ST _CircularString —
§60o gm®dol s ST_CompoundString — 99690 GoMToLss;

o mMABBMmIogdosbo  mdogdBHado - ST_Surface, ULoosg
ST_CurvePolygon 3560Lsb©g3Mm9ds 3969 s dogs ST_CompoundString
LsBEZMIBOm, F5d0b, Mmgs  ST_CurvePolygon o0y4gbgdl dbmerme
ST_LineString LsbgMqdb.

53539000  5MLYOMBIL  s3gM3g  3Megd3ool  MmdOgIGJdO,
O0Imgdog  5390090L  0dob, Mg bbgs LoLEJIGOOLASE  3BMmdoEIs
»QOXAMBJOoL” (grouping) Lsbom. olobo dmombmal, MMAMGOE 339
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000b60dbs, gMMbs06 szl LoLEJIL y4z9ws JgagdgbEolmgob.
oMbgdmdl ST _MultiPoint,  ST_MultiCurve,  ST_MultiLineString,
ST_MultiSurface o ST_MultiPolygon, ®mdgwos Lobgagdo bos
domomgdl vy gengdgb@ob Mmdgeo Lsbobmgol s®ol mommgwo
©ob0dbvyero.

ST_Geometry-bs ©o J3930390%bg 3bLobmzdmos d9dgao
0900m900: LsdMowm (FgOHGHowms LodMmsgzwol Ladwgowm), bbgomds
©5 3990056905, Fo6dool  osbsMm0dgds, GHgbBH0Mgds (contains,
overlaps, touches, croses,...), ©5 5030l LobEHIIOL ABLsBEIE..

505b009b539  bogds  sgMgmgg ®s9gbody ULbgs  dgommeol
©5953)g05  9393H03g00Lm30L,  MMYMMIDOEYS, Fogowoms, length

ST_Curve-o30l, area o perimeter ST_Surface-omgol.

3.1.3.3. SQL/MM b¢ogoo bmGomo/gm@m (Styl Image)

3o630bomm  Lymsmol  (Zm@mb) LEowob  bEBIMEOL
299myggbgd0L Logombo. 056599000™m39 LEHoboMGHgd0L
390mm035Bgd0m, Topowomo, UDT-b SI_Stilllmage a59moygbgds
L@omMOL (BMGHML) dmbo3gdgdobmgol, SI_Feature — LwyGomgdol
®30L90900Lm30L s SI_FeatureList sbgoo m30L9d5d0L Loolmgzgob.
SI_Stilllmage-b 999mbggzsdo, LoobEgMgbms, GMA 5EGHMm0dMEGHIdOL Loy,
969 Gobogobo §omdmaqbs oss s Bgladengdgaros dslibg dodsmrmgs:

create type SI_Stilllmage as (
SI_content binary large object (SI_MaxContLength),
SI_contentLength integer,
SI_format character varying (8),
SI_height integer,
SI_width integer,
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3&HM0dwBO SI_content goi3o3L Lomom®L, oMol bOHOEwdL s
bbgs Abgogl  mboggdgdl, 96w LaGgaobB®sgom dmbs3gdgdl s
dgboderms  obgzg  sfgeol  Imbszgdgdlss. ,Container-ol  Loboom
2560b0gds Imerosbo LryMomo.

3¢®odyBo SI_format ol BmOIsEH0s, GMIomsg LwGomo
0bsbgds 3063 g0bgM8o, Bmbsigdms Tsbogol Lryzoduol  bgogls.
2565Lbg539096 »0056©o3FgM" Qo »0003b3oMgdrol_dog_
206LsBOZOHME* BMOToGHIOL. TbsMITFIN0 BMOHT>FJd0 030mbgds
mgzom 3ddb-ol Bog® olg, I bpgds BLOB-ol dobss®Lob
0b6&9MH3M9BH305. FoR5e0ms, sl F9mdros bLEomol 3090900l
50mg0s. Imdbdsdgdeol dogH  4oblsbzm o Fm®mTsGgdo 30,
®s30L dbG0g, 005(MGds 33dL-000 TbmermE OHMYMOE Labgergdo.
0b6& 9369 5300L Bozombo MBYdS 531035300l 450aLsFY39EO0.

3o BB, MM Bmbs3gdms  ©sFMY30EIIMBS 5 o6
05859mdL gobL3MNOHGOME HMEL. 64 ol dmmbmgbgdo, HmIwgdos
bgdmom  0dbs  goblobwzmwo bbgs  GHodgdolmgzol, bsfowmdmog
boMEogwEgds.  OHmamez BB, 00 YYBOGM  MOO0Y6EH0MYIM0s
335090 LobEgdgdol (Boboggdol) dmgmgdby, 3oy dmbsizgdoms
05b90Dg 3H039000.

Qs Logombo  990amd  s0Lobgds g3y  M3IMOEGHMOYODYS.
SI_Stilllmage-b 543l ™G0  3MBLEHOYIEBHMO0, GMIJWMsRD goHMo
d9Lsbgergeby  gErmEgds  dMowme  BLOB-L, bomeeem  dgmyg,
3060Jom — BLOB-0b 396005 Ubgs 5306 3s@ ol dmbsgdgdl.

500¢™md  sOLZIMBIL  33WOEWGdsMS MO0  FJOMEO: 306390
Boobo3ggdly dogamogbl (Content-b) sbsgwo BLOB-om s dgodangds
00890 30gmbomm, Mmd bbgs 5EM0dEHIOOE FE0sbmMdL dmghgads.
g9 3900 (33¢0b BMMISAL s 5356 Mbs dmsbobmly Content-
ol (80p0053b0b) obssmlol 3b3zgMEH0MYdS.
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3MLGOIMBL 03Mgm3q Foz00b3z0L mMo Igom©o dobosE oMo
Lbm@omol (Thumbnails) bsfo®Imgdersco:
method SI_Stilllmage (
content binary large object (SI_MaxContLength)
) returns SI_Stilllmage

method SI_Stilllmage (
content binary large object (SI_MaxContLength)
format character varying (. . .)

) returns SI_Stilllmage

method SI_setContent (
content binary large object (SI_MaxContLength)
) returns SI_Stilllmage

method SI_changeFormat (
targetFormat character varying (. . .)

) returns SI_Stilllmage

B0OHISGHOL 330w gdol  IgMmEado  ds0moygbgds Tbmerme
3MLgdM 0 (FboMEFIOOMO) BMOTsGHIOOLMZOU.

s0fg®owo  dmbsgdgdolomgol  dglsdergdgeros  LwyGsmols
05bsL05mMGdgdOL Jogds s Tgbobgs 3oen3g Lgg@9ddo LrMomob
3390@om. SI_Feature LsdosBM EodlL 593L 990930 J39¢)03900:

o SI_AverageColor —  5bobsgl do@osb Lbryoml gho gg™do,
MBGCME 15O BIHOM;

¢ SI_ColorHistogram — 950003b 3gOmo Xaw953900L  bLobdoMggol
[32];
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o SI_PositionalColor - d00©gds bmEomols 5dom
3O 3MMbggds©, OHMIWOoms3 2o60LabO3Mads G909y Lsdwgswm
B9O0;

o SI_Texture — 8903ogL 396d9mM9ds0 9egdgbEgdol Looggdl,
103593590l 356053090 s MI0bOMYds F0T>NEGOIOUL.

9439s dobsbioosmgdgwro bgwdobsfizmdos SI_Score dgom@oo,
H™IgoE 0m3wol Lyymsmol obEbEoslt dsbolioomgdwgddo o
0dwy3s 99009aL 0 -:-1 06@gMH35wdo.

SI_Feature-b yggas g39&odl 5g3l doboliosmgdegdols sdmemgdol
3bdzos (08539 ULobgmom, Gmameos 9J3L 9393 03L), GmIgeos
LmEoml  godmoggbgdl s6Hamdgb@Bol Loboo s 0dwg3zs J393 030l
®d099dBL 99980l Laboom.

SI_AverageColor s SI_ColorHistogram g39@odoms mdogd@gdl
d99d@os  585Lmbsgg dmowm@ 0dbsl 5390w 3MBLEbEHJdOL
BP0l 1S gd0m. LooEIMLEHMoE0M  Bo3oWomo  FMEIIYEos
L5395 ggMoL bLobEoduol sfghHoom.

create type SI_Feature

method SI_Score (image SI_Stilllmage)

returns double precision

create type SI_AverageColor under SI_Feature as
(SI_ AverageColorSpec SU_Color)
method SI_ AverageColor (
ReadValue integer,
GreenValue integer,
BlueValue integer

) returns SI_AverageColor

create function SI_AveageColor (Image SI_Stilllmage)
returns SI_AverageColor
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L@omo 990dEgds SOfIOML bbgoolbgs Fsboliosmgdeoom
(30L90900m), @5 dobo LsFMsErgdom FgrYdegdgEos FgEoMgdOL
0300898589006 3oBbmOEogwgds,  9do@GMA  F90mme35BIOME0s
d9LodgdEmds, MmI  olLobo  gogMmosbEgl  gH0s6  mMz0LYds-
3600d369¢mdob iyz0gdol bosdo. oo Jdbol GHodl SI_FeatureList. ol
5gJ3l  op®gomzg SI_Score dgommo, GmIgwoa dghmboen Lodwmogrm
39600369 mdsls 0deg3s (3o 39w9o Score dgx3sL9d0Lm30L:

self.SI_Features[1].SI_Score(img) * self.SI_ Weights[1]

+ self.SI_Features[2].SI_Score(img) * self.SI_Weights[2] + . . .
/ (self.SI_Weights[1] + self.SI_Weights[2] +. . .)

3MbLEMYIBHMOOL JogH bgds BrLGHI© MmO M30L7dOL S

960 fmbob ool 0boEosoBsEos, HmIgeoa SI_Append dgom©om
5953 90L 9m036m M30L9dIL Mog0l Hmbolimsb g msc.
create type SI_FeatureList as (

SI_Features SI.Feature array[SI_MaxFeatureNumber],

SI_Weights double precision array[SI_MaxFeatureNumber]

)
method SI_FeatureList (firstFeature SI_Feature, weight double precision)
returns SI_FeatureList

method SI_Append (feature SI_Feature, weight double precision)

returns SI_FeatureList

396gobommm ghmo  dspsomo, GMmIgerdol Igxsdgdgeos
30f9M0wo 9Lsdegdemdgdo SQL-ob 3mb@gdu@do. fo®mdmoaygbowos
Logos Hganoos, Hemdgerog boy@smol ghmo Logo s@®mody@Eoo vmboo
0gbsb 99m 33w g0, dglooMgdgeo Mmd0g]EHOL Lobom 4o8m0ygbgds
bspLogo, 6HmMm3w0@sbsg d00mgds Ggdudnds s 3gMms 3obEHma™msds.
50 Qoboloomgdgd0sb s089ds M30Lgdsms Lo, MmIgedog XIO
390396905 BHJuBHes fmboo 0.8 (3mBLEHOMIGMO0) s 899©gy
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RgOms 30LGHMYMds Hmbom 0.2 (SI_Append 9gommo). dgpqboeo
30190900l LoD A5dModobgds SI_Score s, 3gMIm, ggeroo Logo
356509BHMol  Lsbom.  dbgogligdobomgol  dgfmbowo  Lsdwowm
36003690 mds »bs ogmb 0.7-%g dg@o.
select * from Logos
wher SI_FeatureList (
SI_Texture (bspLogo), 0.8
).SI_Append (
SI_ColorHistogram (bspLogo, 0.2)
)-SI_Score (Logo) > 0.7

QoLOLOME,  JgodErgds  mzrg  dgzoxsdmoe  SQL/MM
LGobIMEHOL §obsswgdgdo.

Spatial oo Still Image-U 253mygbgdol EMML 33b3gds Y39wyb
ST o6 SI 36Mgxodugdo, GmIwgdoi Full Text dgdombggzsdo o6
sMbgdMds. Full Text -U od3b gMbdzos Rank, HmIgerog Still Image-
Longol a3b3zgds Score-b Loboom. 306506 L3gEOsEOBOMYds bgds
0390%bg, dgodwgdms 51939 MM_Object-m30L gobbmasmgds 56
dbgoglo  bgMbol  dgdmmogobgds,  MHMIwol  EO™bsg  geHo
(306 0) MM_Score 39000 3530L 5030l 03m3600s.

3.2. md0gdBHMgwsEor®o dme@odgovy® dmbssgdors
dsBol LolBgdgdo

§obs 3oMmoa@mondo 9gdm@sbow 0gbs dmbsigdoms sbowo GHodgdo

0@ 009©omMo  Md0gd@gdolmzgol s 0ym  IEILMOY,
3900gd0L35M5@,  39BbMME309WdMEoym  XgH  9OIOLYdIMO
393006900 sbobgs 8mbsggdms Imgeby. 99595950 XIO 3093 SO
sOLgdMAL  IMEE0dgEomem  dmbsgdoms  (Fsgooms,  IM@o-
99000 ©M38gbGHgdo  9MYEoNwo  LHONIHYOIo0”)
®309J3JooL dmgeo®mgdol badrswgdgdo [32].
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o  890mmoz35Bgomos  dmbsggdms dmgegdol od
9L gOMBsMS  2o0mygbgds, MMIIddog ©oIMI0JOIGOIOO
Q5 93092530900 (Lbgoslbgs BM®MIGdom) bgardolofgmdos. sl
00395390  30mbzs8©), 0¥ MHmamem 0dbgds sbowo Imbszgdos
303900 Bs89bgdm@o 58 dmbsggdms dmEgwrgdol 3mb3gduBHdo s
HMaM60 Lobg 996905 G908 o0 godmygbgdsb.

g Logoombo, 30639  Goado,  250m33wgMe  0gbgds
M9o30MMo  doHgdol  LoLEBJIoL  FoddwoMDBY.  EWIL  BYZOL
LodOMBYE  MBdOYIBHOIs3omE  LobGHYdgdBY, odsLmsbogg  domo
A9RIOMMYOGB0  9OOL  doewDg  LobsMYgdwm I EGH0dgEoMo
®d09dBHgdobm3zol.  slgmo  LobGHgdgool Lsxywdzgwro  YmzgErm3zol
9300 ImEIwgdos. s MegmE 93l MoEglio
365gdBH03vero 3609369 mds.

B396 J390mm  ©35bsLOSMYPO  M63s306039eo  Fson  0d
2306Lo3MMEOPdME  ™M30L9d9dL, OMIWdoE I EHO0TYEOOLMZOLsS
dmogo00, 9909y 696396900 0469ds vy GMYMOH  3OHMgdEIdS
Ldqdgdo, MMIgdog  IMWEG0IgEOMMO  Md0gIEHIdoL  BPoyd
dmboggdms GHo3gdl 250m0ygbgdl. sdmemml, bsBggbgd0 0d6gds, vy
Omame  dgodegds  SQL-dmmbmgbgdol  gbom, MHmdgmog  sbgoo
LobGgdgdool d60d3bgarmgsbo gbss, gobbm®Eogewgl dmbs3999dmsb
00050m™M35 Md0IJBHOIWS30w96 Fmbsigdms d5Bgddo.

3.2.1. 9m3emg sbaliosmgds

™309JGHMIo309MH0  dmbogdms d5Bgdol LobEGgds (ML)
9M0mogbl 3gErmdsL, MgErsomMo ddL oy gobgzomstgly s
sboeo 3mb3gn30gd0m 2sdoMql, MM 356 dgdwrml, dobodwa,
3Mb0mbowms gMmo bsffoerol dgmmegoBgds, MHMIgwrog 959y
36MdoEo 0ym Mmd09d@HMMm0gbEGH0MGdMo ddBL-m3z0L. gbgbos 3gHdm,
®d09dBH™MS 000IbGHWOMBS, IMIbTsMNdIMs Fogh 45BLEBEZMGOO
dmbsggdms  $Ho3gdo s GHo3ms  09MeMJ0gdo. MP3s JOMOMSEO
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LEAHOWIBHOS ygzges Imbsggdms  MMABOBsgool s  dmboiggdms
dgbobgols MBgds 0bgg @bMowgdo. sbg Gmd, yzgms gb  sboero
2985MMMYds MBS 9993790 JOMML, MHMPMOE 5Mg, o3 (fobs)
3Mb39533050.

9w GH089©0wO0 dmbs390900Lbm30L 56599000 ™M39
LEoboMEHIO0m Fobobowgds oo Md0gI@gdo (large objects) m®o
3mOIoG00: LoddMEMgdOL MdogJ@o (character large object - CLOB)
5 30650 mdogd@gdo (binary large object - BLOB).

2OLYdMBOL 23963399000 9903900 o0 Ao3ob
3GM0dBHJOoLmZ0L:  olobo 9™ Fgodergds ogml  9blsbEgOO
OHMAMOE 30603900 QoLOVGIMM0  5EHMm0dMGHIdo, UNIQUE o6
99MmOJMYo 3BV GIMYOO 5GM0dFHJB0. sMNMZYg 5O Fg0drgds TSm0
2459myqgbgds GROUP BY sb6 ORDER BY 3mbL¢6vdzogddo.

39BLogMmEgdom 36083690 m3560s  LEGHOWIGHMOOMIdIMoO,
ddbBoMgdgems dogh 4obLabmzmmwo Godgdo (UDT’s). gl Godgdo
390393L 9BHMOdMBHIOL s TFgMEdL. 9193 39 BMbBJ30g0L o
36MM(3900MHJoL, MMImgdog 1996 (erosb SQLI2-0L LEsbs®mEol
239850MmMMgdom  0dbs  goblobwzmmeo, dggdewmm  sbgmo  Godol
35653939000 LoMgdEMds [70].

36t(3900096M900 25BLLDBPIGMWO 0ogm oby, MM obobo dggaol
06003690mdsl 99356 o6 90MHMBYdy, FogMed 8905350 o
390085350 3561599BHMJd0 890degds 3Jmbms.

36930900, 306H0Jom, sdMMBIBL w9356 BoMYdmeE» F9IRJOL
593L bmem 993935¢00 356589@M9d0.

303900 990dgds 0gmb mMsboBgdmEo 0gMmsMJogds. 59539
O™, 303900 d093m03690s gybgd3wastvyels (instantiable), o) oo
dgmdos  Mdmem@  9ggaol  9609369c0mdgdol  dm3gds.
§obosmdogy 990mbggzsdo &03900 SOLEHMIBHO 56
300@MPEMEO0s, 53 bodbogl, MHmI doo dgmdeos  dbemerm
3439303900l 3600369 mdgdBg Fom0mgds. 939303900l AoBLIBEOZM
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5000 0530056 530WGdM0s, HoEYBIG GHO30 MZ30MMb SLEEgdL

99 53bgosb.
09650 J0MEmdoL gl 30063030 ML YMYMHM0IMOMIYbs33EgdOL:

boog Godol 3608369cmds dgodegds dmmoglbogl, o dgodergds
31939 939H03900L 8608369 mdoms sOBYOMBS. 0dobsmzol, M@ gbs

d9bOHMEEIL, BH030L SGHM0dMBHIVO s FgmMEIdo s1939 H3mIoo
mbs 0gml dobo yzgmos J39&Ho3o0bmagol, b+ 999330MIMdIOMNMdOL
30905 b 0gml HgowobHgdyeo.

39630bomm Fogsmomo GHo3obs s J39E03gdobomazol.

create type Student

under Person

as (
MatrNr integer,
Studienfach varchar(30),

)

instance method Durchschnittsnote()
return real
language SQL
deterministic
contains SQL

.«

d900mEgdo dbmwme  3bsEads GHo39d0L  smfigmsdo, obvy
23960LoBE3Mgds  Tomo  Lopbo@dMgdo.  MgooBsgos  Fgodergds
0ma300690000  20bbm®Eogwgl  (0MJdsbgds  create  method).
B399 gd0olodgde,  gobslbgeggdab  9abgddeete  dgormegdL
(instance method) 3awsbios 8gomgdL (static method).
5953900000 0683mMH 5305 Fgommobmzol 9dga0s:
e returns — 2obLOHOZMOZL 396 LHdOHMBIdgo FB0TIZbgMdOL
A03L. 030 sEFgMoos create-method d6dsbgd500;
¢ language SQL — 809100mgdL, G dgommol Gsbol HgseoBogos
do0sbo bmM3ogwgds SQL -8o;
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e deterministic — doMMOmMgdL, GMI MIMSME JMMIBgOL
0m0093bm  298mdobgdgdo  gMo @ 00539  396509EMgool
36003690 ™d90000 ymz9wmzol gMmbs s 08539 899390L 0deg3s;

e contains SQL - Gowmomgdl, Gmd 9gomEolL  MgocoBsEos
3903530 SQL-3dsb6gdsl, Mm3gwroi o6 gbgds  9aHgdders®ol o6
3wobol  dmbogdgol, sMsdg gbgds dbmem bbgs dmboggdgdl.
3¢ 9mbsE0mEo 0bgm®mTsgoss no SQL, OHmEs sGos dmagdmeo SQL-
0Mdobgds; reads SQL data, GmEs 9aHgomn@o®mol  5GH®0dEHIO0
dbmwmne  fozoobmwm  mbos 0dbsl; modifies SQL data, Gmgs
3GM0dBH00 51939 bs goEzswms;

e returns null on null input — dowmomydl, M®I VgJa0 o6
06bgds 396, MMEs 9905350 35MsdgEMos Nullwert (zero values);

9Om0  BHo3ol  4mzgwo  sGHMmodMGHOLmM3OL mMo  JgoOMEO
533M5GM5 3969M0M©d.:
503300390900  (Observer)  3sbvybolidagdgaos  fagombgol
3mdolomgol.
instance method MatrNr ()
returns integer
language SQL
deterministic
contains SQL

306500056  9gomnmol  498mdabgdolisl  356589GMIdOL 36Ty
gm39womgzol  bgds  BORbowgdol  godmGHm3ggds, 83 dgorm@ol
30DM0mO  qodmdobgds o6 2oblbgoggds  oBHMOdWEHIOMD
Be®oe G0 3omdolgsb: Studentl.MatrNr.

99GHGHMO0 5bYbL 5GHM0dGHOL 3609369mmdoL (3300 gdIL
(Bobo33egdsl):

instance method MatrNr (new value)

returns Student
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self as result
language SQL
deterministic

contains SQL

returns null on null input

99000930 095000 RO 353M3IZ9PD0WI©  dgqLsdsdgds
9@ 0dgonm 9gdmbgggal:
create type ImageType
under <Supertyp>
as (< Attributliste> )
static method countImages ()
returns integer
language SQL
deterministic
contains SQL
instance method height ()
returns integer
language SQL
deterministic

rads SQL data

3093 9O0bgw, LEdMEMME MbEs Foglizsl bobo 0dsl, GMI
36397900 ©s 3bOOWIdO FJ(33E I 059503l 360dz69wmgs6
OOl 080 ¥3995ME ©3930MJIM0S 300 J7gd0L TgEHobolimsb
3HH0wqdd0, Lbgs Md0gIEJd0 96 3608369 mdgdo o6 0gdbgds.

3b939 g4mggemgzol d9L5dEgdge0s dmmbmgzbgdo

3bOO0WwgdoLsdo,  MHMIWIdoEg  2o0mLabgwgwbdg  odwglzs oLz
3HOHOIRL.
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3.2.2. mB09dBH®ges3oco dsHol LGmwIdmmgdo
39a0@ 089005 Md0gGoLm3z0lL

™309JBHMIo3096H  d3BoL  bqdsdo oLLdzgd0s dmboizgdos
oo 3Ho3gool  4s8mygbgds IEH0dgEoMMo  md09dBIdoLm3OL,
MO0tz 36093690 mdoms 509900 (domains). sGHGOdWYEHIO0 9o gds
oymb  $Ho3gooo text, image o Ubgs. Togowoms®, Ym3garo
59mIMBg3olm3olL 30M@Fg7d0 MImswm hoobdgds 3oMso bmdgmo,
33960, ©¥5JOIOL MMHOPO, s 5.9., 515939 BMAEHMLYIOS00, OMIOOL
96509300, bds s dmbgds dobo dgbsbgo:
Voter ( Pers_N integer,
PersName varchar (50),
BirthsDate date,
Adress varchar (100),

PersFoto image,
PersFingerprints image,

PersVoice sound)

53509350 50 LEHOMJEHOL, 30OHMBOMSE, HYWOEOMO Bggds
(Bo3o_1), Goms 0gdamddo  Fgdm@obowo  bbgs  $H03gdoLash
20635Ubgo3m0.

B®oem®  gm®Ioms  mgmOOoL  Loxgdzgwby,  Lggdoos
330350 BEHOMIGHMGOL Fobomgds, bdoMms LsFoMOms ghmo
M9o300L  ©93MmB3MDBoEgos MM 96 9@ MgWws30s©, O®MIgdTdo;
dmbgds 9gbodsdolo 3MEIHgO0L obsfogds, 30H39WSO
0906990 gobogdMMHO SEHM0dEHIOOL QoBLDEIMS s 5.9.

B39b0 Bsgscmomolomgzgol dgLadargdgaros sdmdMBg3eol 30650
A9Judneo  9mbsggdgdol  gho  Mgwszosdo  dgbobgs,  bmerm
I GH0d9ovmo dmbsggdgdols — dgmemgdo. Jggdmo Bohggbgdos gl
d9dmbgggo:
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Person ( Pers_N integer,
PersLastName varchar (50),
PersFirstName varchar (30),
BirthsDate date,

Adress varchar (100),

)
Voters_ MM_Daten( Pers_N integer,

PersFoto image,
PersFingerprints image,

PersVoice sound)

000900 LEHMIGHMGS SOOL MIWsE0Mo bdgds (BHodo_2). 50
990mbggazedo  00mIGBg3eol  gobsmds  (a30M0,  Labgwoo,...)

353906 ©9ds 3@ E0d900MM0 9mbs399900L M9Es305L
30039Wo@0 AoLOWIOMMO 5BHM0dYEH0 Pres_N. 50 mGo Ggasgool
159399939 Bg FMMbM36xBOL LETMTogzgdo© bsFoMm 0dbgds ,,Join”
2399600056900l M3gMo300L godmynbgds.

sMLYdMBL  Fgdmbggzgdo,  OHMEILsE  OJs3ogdl  dmEol
oMLgdMBdL  M:N  ©odm300gdgmgds. o8  ©@Mmb  LoFoMms
MH9s30gdLdmOmolo 3930060900l M9o0BIE0s  ©FSBHIO0MO
06gdlgdol boygymAdzgEBy, Fom MOl 30MHZGEPO S TJMOIYWO
239B50gd9d0MS.

39630bomom  sgoomo, M®IgEoi  sbobsgl  JogmEmOEIMO
©9399¢5¢0L  (Majority_Deputy) gobsfocgdsl Hgaombols (Region)
dboeob (Area) LosHbg3zbm dbdby (Polling Districts).

172



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

90 ©I3MNGHIGHO 39BFL 04Ol Medgbodg bos@hgzbm MdEDY,
21939 9O Los®MBYzbm MBEDBY M8Ybodg 396OIE0s, by Laddg
339436 M:N ©059003090w9egdsliorsb:

Majority_Deputy ( majority_deputyID integer,
Deputy_Name varchar (50),

Deputy_Foto image
)
Polling District ( polling_districtID integer,
Polling DistrictNr varchar (20),
polling_district_AddressName varchar (100),
arealD integer,
RegionID integer
)
Results_List (polling_districtID integer,
majority_deputyID integer,
number_votes integer,
Percentage double,
Position integer
)
0030090 MHgs3oMo bdgds (BHodo_3). 933505, 990degds
d935%50m0o 990093900 9990090 Laboo:

e  Lsdogg GHodolb  Mgwozon®o  bdgds B @GHodgon®
®d099dBH9dLS s sMLYOL TGOl godergds solobemlb 1:1, 1:n, m:n
©59M300g0)gdsms bobom, Ldgoswmmo gdgb@ozol gotM9dy;

o IMWEH009oMMH0  md0YdBJO0  dgodergds  d5dmzobogl
OHMAMOG 5GHMOOMEJO0 5b MO G 5OLYdO;
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e 900sMHmz5 DBMYogmo MHYs3ow® bdgdsbg dgodergds oyml
dmbgdbgdgro o dmombmgogl  Ms8@gbody  359MH056gdoL
39653000 (Join) 3odmygbgdsb.

3.2.3. 8000bmgbgdol 3853905 MBOIJBHMIWs30O
dmbs3gdos dsbgddo

M9o3on®  dmboggdms  0oBgdoL  Fglobgd,  BMIgddos
G6500309wo, GO0 BHo30L  SGHMOdMEJOOL oMo  SMOL
336M9m39 39 GH0dgEonMo 039003, HmymMoass image, graphics o
5.0., 5350009 B930S 0Ym EsbOLOsMGIMO. 5939 BabLgbgdo
094 9mdbdsMgderolomgzol dmmbgbgdgao 2s9mygbgdols bsdrsgds
3990056900l m3gMHo300L Loboo.

090Lsmols MMA 59 89Mm0000 BB LBsmols A5dMm(3995
dmbgmbgl, ULogoMms  FoMdmoagbow  0dbsl  sbow  3Ho3gdbyg
2396LobE3OHMO  Mm3gMo3ogdol  LogsMomom BsbgMags (embedding)
9300 dmobmgbol  gbsdo. 535l a30035BMdL  SQL  gbo,
O0Igog  bLAHBIOGHOL  Losboo  ©s9330M©s  Fmobmgboms
9bgdolbomgzob.

3obgo0bomm  FoOBHoz0,  MOIGOHOdMEHBO  HgEsgool
055¢00M0:

Aerial_image ( Nr integer,

Picture image )

3MOE97900L  dgloBobo dsBsdo LoFoMms SQL-gbols insert-
™3gO5GHMMOL  459mygbgds. 50 OML  (39¢39MW0  5BHMOdYBHIOOL
06003690 m0dgd0 2500993995 MMamME 3mbLEBEHIO0 b 3HMYMmToL
(33L©Y0O.

0535 0MO,

insert into Aerial image

values (:nr, image(:pr, :cm ));
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Los3 pr-do 0bobgds LvyMomo, begrm cm-3o ggMms 3bGOYdO.

399mbsbryangdsdo m®o FgdGHowol 99899 AL 36MMmyMsdmwo
(33500900, HomdE 0LOBO LObEIJuMs AsBLBZHZ3YdS MYEs309d0L
5 5GM00Bgd0L Lobgergdolysh.

value §065050q00L 306390 Bbs§gMH0o 9390360L o&H®0dMEHOL
Bmdghl s mbs ogmb integer @Ho3olL. dgmdg BsbsfigMo 939m3bol
L@omnl o Godo image. 3JmIZowodmMo (3bmdL image Godol
396530900l 356509BHMgdol s Fggaol GHod3dL s F9mdEros
d9Lododolo dgdmfjagdools Bo@oMgds. gl 30063030 dsesdos dgdyma
396boMmo m39MHoGMmMmgdoLm30LsS.

0 306030 LYOSMOL  5GHM0dMBHIdom  ghmbgwr 339
d9b65byawos dmbs3gdms dsBsdo, 8s8ob Tglodergdgeros dsmo SQL-ol
update 363569000 (3300 YDs.

update Aerial_image

set Picture = Picture.replaceColormap(:yuv, 4096, 24, : cm )

where Nr = 1286;

F0bosmLMdMmOg0  dmbo3gdgdol  Fobowgds  Fglodergdgeos
39900930 LEboL dMABYOOL hofigMo:
update Aerial_image
set Picture = Picture.newDescr (
»009056L, HMdEol 396@3o dgawo s FoMdgdm\n

4353009000, V)gMMNEIOs bmo Jmbs”
where Nr = 1234;

2396LsBEOZOMO  30MFJFJOoL  Tmbodgdbo  (oblsbOzmyo
L0 gdoLmM30L) 99LodeEgdgaos B39m9emgdMogz0 SQL
2990bobyengdgdol  godmygbgds.  sBHModGms 8603369 mdgdol
390000905  3MmbLEHEbEHIO™MB, MHMIgog 98 EOML JMsgzoM MMl
0505000,  LsI3900s,  Y30M39mIL  ymzgwobs,  dbmem
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LBHBIOGHMO FH037d0LM30L. I GH0IgEOMHO BH039dobmzoL 30
3MLYdMBL b3gESWMO FJEMYOOL M3IMH3F0YDO.

3O0yM505Dg 29005390l MM image GHo30L SGHMOdMEHJOL 5O
399d@0s  M3MowmE  3OHMPMdol  (33¢oIdDBY 3060390, M5AE
(3305 303300 Lbgoalibgs @sbstmdo Fgodwgds Lbgoalibgs
0gmb.  3oGodom,  3m33mbgbBHgool  s0mMmbBgzs o dsLomsb
053530060900 GHo3gdol dgMbhgzs (5@o3G¢E0) bgds (3bos©
d9Lododolo image - M39MS309d00m:

select Picture.getPixrect(), Picture.getColormap()

into :pr, :cm

from Aerial_image

where Nr = :k;

50 8sg0womdo k-33wodo dm3gdmeos Lwyesmol bmdgho,
Omdgedog bmGomo  (Picture) 0dbgds 58mdsbgdwwo  dmbsigdoms
00bosb  Pixrect gm®ds@do. dglodagdgeros  sbg3g  Lyysmol
3GHMOdYBHIOOL  M3oLgdoms  FgMbhgzs, vy ogo  obslfjs® image-
396530900 358myggbgdom  Imbsggdoms  GHodgdobomgzgol  dgoddbs,
H0IgdBY5 3obLIBOOE0S FgEoMYIOL M3gMs309d0:

select Picture.height(), Picture.width()

into :hoehe, :breite

from Aerial image

where Picture.pixelcount( :dunkelbraun) < 1000
and Picture.noOfColors() > 4095;

3900905 S GHIMBGH0M0 390M05bHOL gobboergs3 image -
9mboizgoms GHo3ol 8gamgdol m3gmogoobmgob:

select Picture.description(), . . .

from Aerial image

where Picture.contains(“ggb@®™do dgyeo”);
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s, 930639mgl  ymzgeobs,  Bgzgbgdl  dmdbTsMgdwol
06@9MHxgobol  LodsMEH039gL.  Bgdmm  sefigHowo  select-d6dsbgds
0dg3s LyGomb bmdmom Nrl234, 30bsoob 58 o©fgMsdo sM0L
Lo@Y3900 ,39bGH®do dgawro® Bobligbgdo s 0go MHmaMEME Lsdgdbo
2959mbobwyengds ,,396G®To gy, olg dmosBOYDd..

99009 d9bobgol o dmmbmzgboll dgdmbggzgddo dgodergds
299m03gL dgamdol  dgBYgmdobgds, MHMYMMOEss, FoRIW0MOE, 1,50
Lo@Y3oL o6 3036Md b gL BHJuBHO 9 gLdoLb“ s Lbgs. glss ol
©OMPMWIds,  MMIoms3  FoOG030  BH9JuBHJool  FgsMgdolysb
396b35398000 IMIbTsHgdol 0b@HgMngolbo bsdgdbo 3Mm3gMMOL
3900960 ba®olbom as9mombgzs.

instert — 0Mdsbgdodo o8390gw0s  3MIdobs0s  values-
§oboo@gdols (3MBLEGHBEHIOOL 9B 3OMaMmsTdolb  (33¢9gdoL
dmbs399900) o  J395MBg30L  (subselect) (5@G0dMBHIOOL  sboero
3600369 mdgdol  dg36gds  Bmbsggdms  dsBolmsb  dodsmmgzol
dglobgd). sbgmo 3OMEIEMGs MBOHM Fodobss LsFoMm, MmEabsg
Lm@omol bsfowo, sdmegdemo dmbsggdms 85H0sb, Mbos odbgl
d9bobmaro bbgs 3mM@gs90.

50 9boo 3MHEIFOL BMOT>BHOMPOIMEO S5EHM0dYEHIOO F00WYdS
RON 9mboigdoms 05b0sb, 56599 36MHMa650900050.
30Dsb6dgfimboos  3mbLEBEHJOOL  Fofimegds select-fobosowgdsdo,
53 0039 9O G 5056 oL gds© F98MmoygmEads:

insert into Aerial_image

select :neueNr, Bild window (50,50,100,100)
from Aerial image

where Nr = :alteNr;

update — d0dobgdol 1gdsb@03s, b3gEgoswwmo set-fobswaowgds,
6ol 360936900mdolL Bsbo33wgds (50yqbs) s oMo 360dzbyEmdol
dm0x03530s. 3603369mdol 8oboFgdols 3mblEMmmdiool dstxagbs
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Bofogrdo dgodangds 69d0L30gMo LoMMEOL AsdMbobmEgds ogmb,
G0dglbsg Mbs 3Jmbgl LfimGMoe dgmbgmaro 9990l Godo.
0535 0M5:

update Aerial _image

apply Picture.replaceColormap ( :cm);

where Nr = 1234;

SQL - 86dsbgdgdo 3MHmacmadmewo gbgdol Lob@sduol duyogbo
3MM(390MOMHJO0L  qodmdobgdol 3303L  ©s 9B gmbjsom®
23000bobyangdsl,  MHMIgenbsg  960936gmmds  osBbos.  sFoGmasg
0635690900, OMYMEOE, FoRooM©, J39dmmss 65396930, donby
936 dbMd0sMYs Fmbo39800 9o 3H03gdol Jodsemm, Mroms 193050
0g65L 530900 BT53H)3500 EIOIOMJdOL 3O M3EJLYdO:

var :=select...from...where...;

writeScreen(select Picture.pixelmatrix ( ) );

d0Bobdgfimboos, HmI 3900Mm©Id0 50ofgMml ©IEHIWMMs.
b 095 603653L, MM Imbgl AsBLbZg9ds Folisgombls o Babiafig®ml
dmeolb o,  FMwEH0dgEonmo  3mbGIJuEGOL  M35LsBOOLOM,
M30039gL  gmgeols, Asbslbgogmb O®MBY ©sdM30EIDMWO @
0590130009090 3MMEgLYdO.

9300 Imbsgdms dsBgdo, dmmbmgbgdol sdwdsgzgdols
®35¢bsBOOLOm, fargdol 24960530 Md580 SO gdL
39BLO3MMIONDME  HMEl, Ubgs  sbowo  dmbszgdms  d5BIOoLASE
256Lbgoeggdom.

0500  9RIOOMGdS  sbogwo  Bodol, 89w E0dgoemo
9b539990000 oDy 9BIJGHIO0S S 3M5GH03MWIP VOMJITIE0O.

ddbBoMgdgel, Bomo  godmygbgdol dobbom, LFoMgds o3
3085607000 ©35@Jd0MOo 3rbol Jowmgds.
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3.3. md0gdBHMM0gbEH0Mgdvmo I EH0odgoymo
9mbsgdms dsBol Lolidgdgdo

300390  bsdMmdgdo IMw@odgome dmbsggdos dsbgdol
d9Lobgd godmBbs 80-6 {fengddo, Hmgbsg Imbszgdoms MW szom®o
dmEaErgdol 09353039, OHRQMOG abogo dg3bogH o
30050001 gds, FoebBg 9dGHvOwMo s mIoboMgdso ogym  [67,
71-73]. 2oLomESM0 5605, MMI 59 EOHML FGH0dgoveH Imbsggdoes
05B900L LobiBHYIGOOL 30MH39wo 3MMY]EHJO0 IM0sDBOGOMES MMM
SOOI MI0YJGHMOH0gbEH0MIdMwo LolEJIgdo [74,75]. Topa®sd
50 3g9Momdo 396 dmbgMbs sbgmo LobEYIGOOL  3MoJEH03MIwo
9oe0Bo30o.

50 3MHMdEgdgdbg Tmdomds s 9608369wmgzsbo  dowfig3gdo
dogdme ogbs 90-s6o {argdosb, Gmoglsg ODMG (Object Data
Management  Group)  x3g3ds  fo®dmoyobs  Mgwszom®o
05BgdolmzolL SQL-0b AbysgLo 9839JGMMo 3mbzanaos [76].

3.3.1. 8cmbs3g80s dyemEodgom®o ¢odgool Bodgbgds

®d09dBHMMm0gbBHoMgdM  LbobGHgdgddo B E0dgEoYOO
9mbs3gdms BHo3gool sbobgs bgds MIMsmmE GMYMOE 3eabgdo.
950993woMmgd0 bos 0gml 0b3sx83LvEoMmgdMo olg, MmI [zmdol
296bmM 309905 Bg0degdmEgl Fbmem 3eslol dgmmgdby.

OHMAMOH3 Md09dGHMIL30H dmEgedo, gl 3¢roligdo dgodegds
04l mOHRob0BgoMo  3o6BMYPsIdmo  (39bgeocoBgdE0)
09656J000m. 0Lobo godm®moEbagl bogMmm dgmmEadol 4obdgmmads
239BLsBEZMABIOL s BJOIL 0dg3zs BMbsEIIMS L3YE0SL MO FHO3gooL
d9L5@Bboo, HMIqdoLmM30LS3 505390000 0900900
29BLsBEgOHWwoO.

dmbszgdoms Bodgdo Text, Image, sbggq Graphics, Audio s Video
2496obogds OHMaMO3 MediaObject-ols d303wsbgdo, Qo
090330000000 09dw)mdL dob dgomEIdL. 0bobo sx3sMMMYdYE 53
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0900m©EgoL  BoZMMM0  M3IH30YPOm, OHMIMIdOE  TMMHRJOMEOS
13930506 FNEG009E0IH IMbs3gdms  GH03gdPY, Boaswoms,
image-b @®mU height, 56 Text-ol oMb length.

ORION ULobgds o6 MIM (Multimedia Information Manager)-oom
5060860 3woligdol 3megdios Homdmoyqbl 3owg3 gMo Mgl
MediaObject-bo oo Text 56 Image ¢0390L dm®ob, MmIwgdoa 99033l
3W5lgdL »POR030 99©05Mmd0ggEgdo* Qo »B03ME0MO
090005Md099d3H9d0". 300390 dmo3s3L BH9JuEHIOL s sMOMb, brerm
d9mg — LYYOSMYOL, FMBOIOL s 30EIMUL. FoMMNSE, 53 IJOMPIOL,
OHOAMMOGOS length s height, d9mdos  BSJBHMIMOZo©
39BLsBEZOW 0dbgl 53 JaslgdBy s 9999y 9gd330MHIMBOM
0gdbsl  go8mygbgdmeo. Lbgs b3 MBGM d60dz3bgermgbso BBl
3sb0R0330s MMPMOE  ,MOMDBY oIM30EJIMO“ ©s ,OHMbY
53030009090 580GHMI 39ofYz9Ge Sbgmo Moo dGHob
d9Lobgd xR IOMBOD 56 Yobobogrgds.

3w5Lgdol 0gMsMdool 3gbgMsoBoEos s 53905 badmoggdal
0dwg3s d93dmm  s6s dbmEmE 3w GH0dgEoYHo  Md09]EHIOOL
Lobatgdem Bobghags, 50599 Mgm3g Mmd0gdBHdoLss (Entities),
H0IgdLsE 0LOBO SLsbogl o6 >®HgMU.

fobo 39M53Mox8d0 M009dGHMIE53096H0 9mYgdoL
©oL3ML0sd §30h390s, MHMI 50339 Fgdmbgzglzgddo Lbgoslibgs
is.presented_in o9m300050v90qds 58m@©geromgdl s b Y39eexgMo
39060l MM (3bss© bs 0465L gomgzacolfjobgdwmwo.

396965005305, 30M0Jom, BgdSL 0dEgzs, MM sIMIMBY3gro,
©9399G9GH™MDdOL_3960005¢0 ©s BssMhg3bm_mdbol_0sbsddmhmdgero
©9960336gcmdom  (Superclass)  9935900056M®,  BHORZMOO(S
»30600936905%, ©5 3500 gabgd3esMgdo LIMsmMYd00 ©3539380MHMM™.

OHmdgeo  bg-9609369wmds  Joglosggds  @oldme  JoBsbL
©53m30©g0Mo0s 005Dy, MY GHMIGEo Md0YJBHJO0s LEmsmgdby,
39939000, 3M5530390Dg s 9.9. YRO® MYeg356EMHO (GgLsdsTolLo)
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399mbsgqbgdesc. 9439wy bmgo© d90mbgggzsdo,
990¢900LR35M0©, ) Fm3g3v0s 3MYLOEID LIHIMO (FMEHM),
Lo FotMms obgg ,Object 3aoliBbyg dodoMmgs.

®009dBH™MMH096GH0MgPMe  dmEgwl  dgmdwos 99-3  GHodob
LJqdol (ob. Fobs 356M0a®ox30) M3gmglbo  FoMmdmaygbs, 30wMY
M9o3on®  InEgl.  OHmymOo  dymdsmgmdss  Ldgdol  Lbgs
03900Lm30L7  3Eolol  gaHgI3WsMmYd0  Fodmobobgds  3MOEIgdoL
Loboo  5EHMOdMEHIOOL 3500369 MdIdDY, MMIgEms  FoblobLzMol
569900 ©3RJ600s 3eoligdol sefgMsdo.

3slogmMo  MHgsgomo  3mEgeoligsb  asblbgeggdom
3608369mdsms gl 969900 9O bs oyml  s®bgMmo  gemo
0obslHoGobLsBLZOwo  LoIMmIZ30EID, 99  FgbsdwgdgEos
31939 0gmb 6gdoLdoYMHO MZoMYIBLEBEOZMYdsO Jslo.

oy dogocroms, employee 3oLl 9gdros  oeg3oLo
955993woMmgd0oLmzoL  goblEBOIOML  sEHMOdMGHO  (93Bgd3wsMol
(33woo0) Portrait, Gmdgwms 9609369 mdgd0  dgodergds  ogmb
GreyscaleImage 3¢sbob gabga3¢aMgdo. gl dgqLodsdgds Lggdolb 1-gem
G03b OHIWOE0MMO BBOLMZOU.

®309JAHMOH09bGH0MGOMo  bobEgdgdo 9O dmombmgl
B350 Bo3Eosl 0930L0 3Wsligdols s JaHgddwsmgdolmgol, sbg
O3 5gd5IMODMW0s  9GMOdMEJO0 M3dgbodg 09b60dzbgwmdom.
330 gdMd0L dgdmbggzsdo LoFoMms GH03gdol 3mblG®mddmmal,
MHmamOo@Ess list 96 set, 200mygbads. dqLodsdols ogo dg-2 Godob
1d9gFoLsb FgsMgdom MmEbog Fo®dos. Portrait s@®odw@L 99w9deos
930M9m39 35ME0350 3Jmbogl ®sdgbody LyMomo.

3653500 Md09dBHMM096G0MdMwo LobEgds o6 4oblbzogwgds
bBmo© md09dBHoL 5GHMm0dMEHJO0m ©s 3mI3mbrbGHgdom. bBJoMmow
SGHMOdEHMS  obToMYO0m  9xMIYS30s  3oFMOoLEbgds  FoMEH035.
ODMG-0m@©9eo 935300 450mgmal sGMm0dwEHIdL ©sdm3oqd)-
@adgooLash @ ) 9GH®0dMGHIRL  dgmderos  dbmerm
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36003690 mdgdol  domgds, ™md0gIEIO0  ©9393806MH©Ids  GHTbgIL
©59M 3000 gdgO0m.

®309JBHMOH096EH0MGOMEo  LobBIIgool  LMLEHO YO0
LodMo39qdbY M09b6@s300l M5OLYdOMdS Q5 3obonsb
053530060900 dgdbs. qb goboggdo 0gm, s30@MBs3 30CMdbIL
®309JAHMOH09bGH0MGOMo  B5HgdoL  FoMm30L  LobGgdgdolomzol
ImobMm3zbgd0oL gbol 4oblobLg®sL [77].

OMDG-0m@©9erdo s0bgdmdl sdobmgol OQL-9bs (Object Query
Language), ®mdgwog mM0gb@oMgdmwos SQL-bg s Bmyogho
d9000bg03580 LOVWOE  MOgLYdSOEsS. TS Fmodzl ™mob  gzgws
LolEzgero  m30Lgds,  FogMsd 96  Fggbodsdgds  Mmd09BHODY
30039mo©  §30MasL, Gobmzgobsg ogm  Fgddbomo  mm-d5Bgdols
LobGHgdgdo: 0grEolbdgds 0MH0d0 BodsMmgzs. 30bs0@sd OQL 9bs

doewbg  OmWMos, dobo  godmyabgds  bo3gwgdo  a3b3gds
3059w 36000993 gdd0.

3.3.2. 319 089©0016H0 0bxm®3sgommo
d9b6gx gm0 (MIM)

®309JGHMMH096EH0MYdMwo I EH039ove dmbsizgdms dsBob
3Mb63OgEmM@o  dsaomomo  asbgoboermoe  ORION  Lob@gdol
dogoomnby, MmIgroz  dbY3g  3BMdowos  IMEH0dxoMHO
0bgm®dsgomwo  dgbgxg®ol (MIM - Multimedia Information
Manager) Ubobgmoo  [77-79].  gbss  md0gd@-m6ogb@otmgdwmwwo
3wsligdol 00dWOMMY30. sbgmo ®d099dBH™M09gbGH0Md0
dmboggdms  d5BgdoL  LobiBgds  dmIbBIsMYOWOLMZOL 5530 gdL
9 GH039©0vOH0 MB09JBHJOoL bvd3woligded®y oyzsbsl s 9909
MIM 30dOM™MY30L 3965309000 090933000609Md00Md0l
394560Baob 359myggbgdoo LoMgdEmdsl [77].
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MIM-ob  g9bbo3MmMPRMmo  0030LgdMgds  FYMToMIMBL
00580, ™I 9g3gws  Imfiymdomds  [oMmBmoyobgds MMM
®d09JAgd0 ORION-To, 3963m@, GMym®E dq@¢ebs/gedm@sbol, sbggg
dgbLogMmadol  BmfymdowMmdgdo.  gsdm@sbol  dmfigmdowmdolmgol
dn0DoEIdMos  3Eobgdol  0geaMdos, MmIgwoi 3.2 bobsbbgs

dm3gdvyero.

presentation-device

A

spatial-pres-device linear-pres—-device
image-pres—device text-pres-device pc-audio-device

N _—

screen—window

65b.3.2. MIM-30 3enslons 096smdos gs3mbs@sbo
9mfigmdormdgdolimgols

305g30L  Hodmgdo  sLsbogl  0993300MIMBOMMBOL  35380MU,
LooE Byd3wslgdo Immegligderos Jasligdol g3gd. dmbodbwwo
3wslgdo text-pres-device sHOL oPOWOMNO FoGBIOMMIIOLS, HMIYEO3
300 dmdbToMmgdgeds 2553gms. dbgmo Jeslio 56 939m3bol MIM-
003WOMmMY3L.
3wsboms 9aBg83sMgdo 58 09Ms0J0sdo s dobsfowrgdmaro
3olobo  308mdEsbo  IMfymdoMdgdIOLm3oL,  9®sdg  obobo
13930B0EOMYPOWMOs:
o Loos  Imfymdomdsby  sbobrmo  (Fogooms©, 93Mebol
MH0dge bsfjodo);
¢ 39005M0 Mmd309JGHoL MMmIgwo bsfowo (50mbsFgmo) Mol
sbsbvyaro.
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9900939 dglsdangdgaros Ms8gbody 9yHgddescol doigds,
O0Imgdog 9hmo s 00539 BOBOINOH  TMFYmdOEMBSL  SLobsgl.

dgodangds 01939 Fomo  0bBHIM3MYGHSE0s T3P0 9d0m, GMyme3
»390Mm (39908 OG0 890O0  MmdOYIEJOOLMZOL.  ToROWOM,
3wsbo spatial-pres-device slig gobdo®Eogl dobo gaHgddesmol 9999y
3GM0dYBHIOL:

upper-left-x,

upper-left-y,

width,

height.

59 5¢®0dBHJdol  960d3b0wmdgdo  Fgglisdsdqds  dgowGo
®d09JAHOL 59mb5F Ol (FoadE0mo©, MG LwGmsml), HmIgerog
b 998moigl LogMEEM 499MIEHE FmHymdOoWMdIBY.

J393wsbdo screen-window L3gE3053030MHEIDS 5EHMHOBWYEHIOO:

win-upper-left,

win-upper-right,

win-width,

win-height.

©535¢ 9000  936M9bol  bofoeBy,  MmIgwos mbs  0gbsl
2359yggbgd o sbsbgobmgzob.

screen-window -Logol goblobw3z®meos sggg 99gomM©YdO,
396M3dme:

present,

capture,

present-pres,

MHmIwgdog  3odmoygbgds  aoblyBzMMwo 3N EH0dg0HO
®d09dBH9d0oL  A50MLOEGHbI© @I, 930w dEMmdol  dgdmbggzedo,

2590d5bgds Fo3000b30L 50l
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bowmaon@o oMol MIM-do  gobLsbogOyemo  3eaboms
096560 Jos L@ ebo dmfymdomdgdobmgol (bsb.3.3). s Imbodbrywo
3woslgdo, image-capture-device s keyboard s>@fjg®l dmabdocgdgems
239935MMMYOYOU.

capture-device

spatial-capture-device MU—CBW

image-capture-device image-in-LISP-file keyboard pc-audio-device

65b.3.3. MIM-30 3gsbos 0g®stdos 8gls@sbo
dmfigmdogrmdgdolimgols

553, Omames fobs 8gdmbgzgzsdo, 3wslol gybgddwsmgdo
99B0s, 300009 FBMwnE  b3x308R0E0MJIMWO  FMFYMdOM™dJBO.
obobo d0MMomMgdL sBY3g, 0¥ FMYEH0TYIEOMMO MdOYIEHOL M™Igeo
Bofoo asbobowgds s HMaMmEss Imfiymdowwmds ©o3md3wad®g-
0O. 99009390 99lodegdge0s 90 53003900
dmfymdomdobmgol  33¢mog  capture-device Godolb 659 gbody
93H993s6mob dogds.

spatial-capture-device byd3EslOL 9aBHYI3E MO0 J0YMNOMIOL
3990092 5GM0dME9OL:

upper-left-x,

upper-left-y,

width,

height.

090 139308030MGOL M39mgdL LoghEomo M EH0TgEOGOO
™309JEHOL 59mbosFgMb, HMIgeoi doowgds 89d¢sbo Imfigmdowwmdoom
96 Bobo3gegd0m. dmdbdscmgderol dogH 4oblabmamwyen image-capture-
device 3oLl godeos:
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cam-width,
cam-height,
bits-per-pixel
3GHM0dWYBHIOOL s capture dgmmob FoHdmopgbs.

©535blMgMgdMEwo I GH039gEoOHO Mmd0gJGHJO0 MmMsboby-
0Mos 81939 JEobs  0gMsMmdool  Lsbom. o3 O™ 33wWs3
20b65b3939096  LogMzom s OR03 MW EH0IgEOMG  MdOYJEHIOUL.
MLGHOMWOo  LYOMHImIBO s Mex03900 0930306905 LogBEOMU,
bowe Ggdb@o s s9mom 3o — HOHx03L. J393wsligdo slsbwaros 3.4
Bobsbby.

captured-object

spatial-captured-object linear-captured-object

capured-image captured-text capured-pc-aundio

6sb.3.4. MIM-30 @s3sblimgmgdwammo 390v6Ho mdogddgdol
3slims 0gMatrdos

captured-object 3wobgddo g39@s J393@sbolomgol
296L5BE3MH0s 9090 SBHM0dMEGHIdO:

storage-object — J0mMomMYOL  storage-device 3obolL gOH»
935993wsMmBY, HMIgmog J398m0d 999mo@sbgds.
logical-measure —  0b6LoBEOZM3L  Lofilgobo  Ambs3999d0L
99996BHoME  gOHmgMgdl  3mdbdsMmgdeol  mzsbsbOoLom,
MHIgdog 96 Mbs g8mbggmmgl LobEgdm@gdbolzm® JH™MYME9dL
[3030, Bd50H0 b TgbLogMgdol Lodygzs (memory word)]. sbgomo
©MA031M0  BMmIol  9MH0gMgd0s, Fogowoms©, (59900  9)O0ML
OO 96 35000900 - 300IML EOMU.
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©53M30g0Mgds  BoHOMG  ©d  mMmo3e  bmdob
909 gdl ImnGolb s0bsbgds phys-logic-ratio s@G®odwyEdo. gl 0gbgds
05906 d35030/§5830 59@OoMLMZ0L 56 B30EH0/350M0 30EIMLMZOU.

spatial-captured-object Lvyd3wslo 0dergzs 5GM0dMEJOL width,
height o row-major. v935655369wo 430839690, MMI EsTobLMZMYDdS
dmbos bEGH®oJmbmws 6 b3gBHMo.

©0MEMb, SOLYOMBIL  sBHMOdMGO  bits-per-pixel, GmIgwog
3bo©Ymxzl, HmA boddg gbgds GH03MG LsMYROLAEAMOGOM IMbo3gdgdl.

©535bLMgMGdOLMZ0L sMLYIMBL IMFYMdOWM™MdJd0, HMIgdos
dgLo@Gob o 2o0MLsEGb Fmfigmdowmdsms dlgoglo bBsformdmog
299m0yggbgds s storage-device 3¢rsbolb 9aBHI3EsMgdol bydrysegdom
§o630m0a0bgds (65b.3.5).

smrage devu::e

mag—d.lsk— P": file—
storage-device storage-device

stnlage—deme stnrage—device

65b.3.5. MIM-8o 3gbsbgols dmfigmdognmdgdols
3sLms 0gMsMJos

Q©dMEMl,  3Eobgddo  sMLYdMBL 3093 MORL6ODBYdMO
9mbs390ms M0099E g0, HMIgdoE sLobgL (939 Hogombgol 56
Bafgmol 30maqlgdl (69bH.3.6).

disk—-stream

,—/—/\\

read-disk-stream write—disk-stream

65b.3.6. MIM-80 fjog3ombgol o Bsfighol 3Gmsgligdol
3sbms 0gHsJos
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3omo  foMmdmgds  bgds ©@obsdozmee s  dg@obol b
239903560l odmagMgdol 9909y oLYg 0dEWgds. 5353MOMKYMS,
disk-stream dgo@3ogl m®Mogg d9dmbggzologol LoFoMm storage-object
3GHMOdWBHL, G0 8035GMmogL storage-device 3¢0sLoL Falisgomb 56
bgaoboBsbofig®  9aHgd3ee®l.  read-disk-stream-8o  sMLGdMBL
©o053 900  read-block-list  5@®0odMGHO,  GMIgwos  sofigdL
3B030Mgd0L o6 30MgdsL s 50©IBEH0BOE0MIOL FMEE0TgOMMmO
®309JGHoL dmdg3bm Fologomb danmal. dlgogl M@l sbMEgdL
write-block-list s&®0dvy&Ho write-disk-stream -do.

30x9MS© 0 MLEGHMOMYOME0 4353l 90bodbo  Jesligdols
MOM0gH»INJdggds  ©s  9gmEYdol  Boadmeo  4s3mdabgds
MHLEGHOWO LMBImOL godm3990L o000 by

©539dgom, MHmI  SOLYGMBL  car  JEsbo  (53G™IMdOWO),
Mg 0530b0 935993wsMmgdobmzol 396L5B3M3L
5GHM0dBHIOL image (LwyOsmo) GHodom captured-image o output_
device (359mbo@sbo dmfgmdowmds) Godoo image-pres-device.

033 0569960L  s0fgmsl 93360l sa®9m3g  godmLo@sbo
dmfgmdoemds,  OHmIgbgsg  9564sbol  bLyBomo  3otge  bo
50UsbMU. 530l QoM@ gb Jarsbio Fgoiegh sbgzg BgomL show_image
(LwOsmol  Bggbgds), GMIgwoi sbmME0gEgdl  sdeblmgMadwwo
LMoL 249939950 §0obslHomysblsbLgzHHYem 23500b5E b
9mfigmdomdsby.

590l Jobof9g350, LoFoMms show-image dgomEDTs As94HI36ML
present  d93Yymdobgds  md0gd@oL3gh, ®mdgwog  HoMImoy9bL
399mb5G9b IMFYmdoEmdsl, s Tsb gho 356589GHMT0 sMLabgwml
2990bs@obo byMoomo.

Y] 3530035¢0Lobgdm,  OGmI  sbgmo  googdol b
2300mdobgdol  d0Mdsbgdgdo  LISP-gbol  Lobol  dgovmmermaool
LobGodiom 50905,  Fodmgdo  ®mdogdBHo s 356M0dgBHMo
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13930R0E30MEYds, 3530b  show-image-oll  Tglvdsdobo  dGMIsbgds
3900¢gds sy BsoffgMmls:

(present output-device Image)

output-device s&HM0dvYEH0 0©I6EGHOBOEOMYOMo image-pres-
device 3@obol 93Hgd3woto SLBWEgdl sdolb F9dgy dob present
d9omEb.

dobo sBHModmGgdo upper-lef-x, upper-lef-y, width s height
M00mJOL, 0¥) LMoL MHMIGEo boffowo (58mbsFgMo) oboggds. gl
FoOH3Mmbs  58mbsFgMo  goomgmgds Ox03 3mmM©obsdgddo. gb
F9bodEgdgeos dbmerme captured-image 93Hgd3eaeBy ffamdol
L5395 gdom, HMIgmog 0IbEH0B0E0MIIM0s image 356M599GHMOm,
590 o row-major 5GH®OdMGHO TbmwmE 939086905, OMI
920LGM 5300l Imbs3gdgdo bgwrdolsfzmdos.

59x 905 d9bsb o LwGomo Folisgombow oblibgds:

(open-for-read Image [start-offset] )

Image-bL  LodwOEgdOm  EsLObgEgdYo  capture-image
950993woMm0 sl gdl open-for-read IgormEL. 53 OML 040
fo6mdmgdl  obogn read-disk-stream gaHgd3eoMl, MMIol babgel
(M009dHoL  0@IbBH0BOIGHMML) o0go  image-pres-device-ll 9396
1a05360UL. 0y Jglisdangdgaros, b39E0R03s30s start-offset gAbObwHYOS
read-block-list -0l 060ogosEobBsE0sL.  godmLs@sbo  dmfymdoemds
025360l s0x Mo  (present-ob  dguMEGOOL  QoaMdgargds) o0
Bog3oobmgol (straem) 99¢¢gmdobgdsl §ozombgol Gglabgd:

(get-next-block read-disk-stream)
399099 6535000 (straem) m300Mb s3H360L olgg:
(get-block storage-object read-block-list)
50 359tdobgdoo 3000gds dRgMHOL JolsdsMm™0, bosg 0bobgds
LobiyM39gero dem3o. 89909y 6535000 BHEOL F5B3969d9lb o sfizol
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image-pres-device—l 356 dR9gMHOL ToLLTSO®L, GMYMO3 get-next-
device 9900m0L d99aL. 3.7 BobsBo sbobogl Bgdmomfia®ow 3Gmagbls
3OBOFILI-

car show-image

Image

image-pres-device | present

start-offset i\

stream \

captured-image open-for-read

; address

il

read-disk-stream mit ' get-next-block

read-blpk-Fst U ﬁ address

storage-object get-block

65b.3.7. MIM-3900mq9d0ls Bogogdvyewo 359cmdsbgds
LyGH3m0b 3s9m3900L O™

Jodgbgbs  Tbotgl  Fgdm@obowos  Jawobol  Labgergdo,
O0gomoged  moomgmmo BB 9o gyHgddesmdo
dmbsffongmdls. Jomm3wmbggdo s©0bodbogl dgmm@ol gldvyemgdsb.
obobo sbMowo (italic) LOFdMEMGO0M SOFIOOO 3561509 BHOJOOM

3900m0dobgds o s0MHNMBIdOL  sbg3g 3OLOgom  sEfgMHow
060036900 m0dgdL.

9900920  AL3germdolsl  gsdmdGHebo  dmfymdogrmds
245005L399L fogoombyro Om3ol 90b55MLL 39d603196
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MBOHMB39wYmgBIL s 93bMdYOL bo3ol, MM dMzgMol bobgwgdo

333 bgedobofigomados:
(free-block read-disk-stream).

L@omol 43ges dErm3ol F530mbzol s Fomagzolvnwgdol
99009y (close-read read-disk-stream)-oo sobmGgds  Fogombgzol
360m39L0. 6535000 Tg0dgds 3303 Foodowmls.

captured-object 3Wosbo MBOHMB39wymzl 0530L0
935993woMmgdobmzol 3oz Lbgs Igomegdl. make-captured-object-
version-ob  Lodmogdom  offsmdmgds  dgbsbywo 3@ odgos
®d0g9dBHoL sboero 39MLos @Y, 0MHOdSE 3o — 1939 V93939090
dgbLogMgdol ImfiymdoEmdol sbowo 39MLOS (storage-device). dggwo
@5 9bdo 3gmliogdo ™300 0393988 ©OL3IBY gMHMO s 08539
dEM390L.

Q5LOLONE, sOLYIJPOML 3oy delete-captured-object o delete-
part-of-captured-object ~ dgomgdo.  3obsbzbgero  gEmgds
3005093 MgdL start-offset o delete-count, HMmIgdoE J0ONIOL,
09 HMIJWo 350¢)-3mHB0E00sd ©s Msdgbo dso@o »bos 0dbol
fodoo.

Qb m3965305  dmombmgl  Log®mbowgl, 30bsosb  ogo
00530OMMWs© 5O  bOWWEGds  LaMguoLEBHMsgom  dmbsigdgdol
(330WYd0m.  SLBYMNO  M3GMOE0S S Fomzwowo  LobEgdol
L5dMEMe ddbToMgdgbY.

5093560500, ORION Lol g8s MIM-09b gHhomse sbobagl yzgumsby
LON@YnBor oboogdsl ©EIEg 0L  INWHOTIEOYO
dmboggdms 85900l JomM30L LoLEHIGOL FmEOL. 0go dmIbIsMGdYEL
LogoBMdL o  mgboMdSL,  Moms  vMLYIMO  JEabgdol
09650 J0s L5300 1w)d3eslgdol B3gESWOBIOOM FoBsMNMI3LIU,
o3 ©595GHJPOoMO  ©3YTFs3900L @5  H3mTol  Mm3gMoEogdol
2990996900L dglodergdemdsl 0denggo.
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509356500, Md0JJBHOISG0MH0 S Md0YIGMM0IbEGH0MIOMEo
dmbsggdms dsbgdol Fommzol LobEGgdgdol Fgsmgds 430B3969dL,
M0 BMASIE  9OLGOMBL  GH0sbMds  Tomdo  sbogro  BHodgdol
2396LsBO3MOLS o FoMM30LOMZOL 96 MBOYIEMOH0gbEHOMmGOMO
LobEgdol  3mbFIJuGHT0  (Fopowoms, ORION), o6 Ggwosgome
LobEgdsdo (dsgseoms, SQL / MM).

3.4. 399 &H0090TH0 GYEsE0rIMo dsBols
33005¢rMH0 BLEGMIGHIOOL 3HMYIEHIOS

999 HOMBMEo bss®bgzbm LolEgdol dmbsigdoms MHgwszocdo
05bol  3mb3g3GHMPMo  bdgdolb  sLEdMmgdBgdws  Bzgb
2300m309gbgm  Md0gdBHOMEOHO  IMEIoMgdol  IgoMmEO @
0bLEH®MIGBE 0 LodwgsEgds (0b. Mo30 2).

3330530 BgdIo 36m3gLo dmdbdsMgderol dog®
193563030 Bod@JdoL s0fIM0m 0fygdms, MMIol Logmdzgwby
3nOIoMEIPMEs  3MbEg3GHMIeo  Ldgds (1-gwo ©mby) ORM
©003M5dol  bobom  (65b.3.8)  ™mdogdBHJoom,  3MYWLOIIBHIOOM
(353906900  ™mdOgIBJOL  Fmeob), SBHMOdMAHJO0m S Fomo
96083690 mdgdom.

306500056 Lod®mmdwgdm  LEgOH™mb  sefgMs  LolGgdmneo
3650EH03mbOL 96 LodmErmm InTbsMgdEol Bogh bgds (b mMoggl
056539OHMAmdom), 1gIsbEHo3MMo RodBHgdol LodMsgang, 990
ORM  @oog®Msds @ dmemb, ERM  Ubdgds 8godergds  oymb
296Lbgs39d9o0.

doomads 933035 96@MMH0  3mb3g3GHmeMo  Ldqdgdo.
MHm3gos  95m  FmMol  Mm3GH0docrMo b m3gmglo  LobiEgdol
9mb539005 B5BOL LdMEPMM MYoEX0BOEOOLIMZOL?
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F—— _
 Region_Mame | f 1] Tirth_Dsta
- [mdy) | s
= R
Yird §
() - B el
b [ R
e ‘Hﬁ-ﬂm ]
[e——
() .
L) vk 1] E
" ki o § hat
W ME
Vater_[0
(codi)

., i
¥
.,
e watd or i

(NN O —

#

District_Address i ]
(ane) el (o o)
65b.3.8. ORM dmegmo

F9bo0Egdgos M) 9GS a3MMgdBgdol Hobs LEowogdby
2960L5BE3MHML 3909b0 39600560 ) 299m0M0obmb
50539ML39d@ oMo 356056@g00? 00O 3935035Lmm
dboermbgeo 9990 Hobsbfjo®?
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50235650, §obodgdaty 35053655330 330bqs
§o6000350306mm 50 LSZoMbOL  Fo@OFMOL  aBs, Toymds
ROTo0HGOIM0 5ERMM00TMEo Bggdgdo.

3.9 @5 3.10 bsbsBHgdbg bsbzgbgdoos mGo 933035w9b@MMHo
3Mb393@MPmeo (09-2 mbg) ERM Uggds. olbobo gsblbgoggds
3bHowadol (Tables) Mom@gbmdom, GMIWgdoE 93GMIdG0HYdIMo
36MM(390009MJO0L dEml, Bogowoms@, SQL Sever-oll DDL-gs0@gds©
23905076905 B30B0INHO MHYoEoboigool JobBboom.

ER-@053653900L 89056905 3430639690L, ®md ORM-3m@geol
093350 2o0sMmB0g3s  ER-0m©gmo, 390dm, 9dabo  sbGowrol
Boa3mo 8030090 bsdo. 9.0. M3GH0B0BsE0s, 0 Fgdmbgzgzsdo, S0l
®309JGol ER 9m@geol 93900l 3Gm3gldo 3b6Howmgdols Hom@qbmdols
d0b0dobsi0s, BHemEs bLYdsbEHozMo FME0sBMdS 56 0M©3g3s (1), b
20IMoxgbaMads 35603390 0683mMTo30weo boFo®dg [73].

ER-0m@©gol  3b6mowgdol  m3@odserw®mo 89950 96emdol
296L5BEOZMOL sdM3sbs 39300MT0s MYWsEOMO B3BOL LEHMYMIEHMEGOL
B35 0B3E00l Lo3ombmob [69]. 53 s8mEsbol yowsfyzgde s dobo
5¢MMomdol 993ds390s dm 3990 §390mom.

©5399035m, BmEgdnos  LadMmdwgdmn  LEgMmb  sefgMol

sB®odBos U = UUi BodGogg. dmbsgdms ddDBOL Fo(ﬂ)
i

Lofigobo  bggds  dgodemgds @odmgbobmm  mbogg®bowrvMo

_0 —_— —_—
©59m300907gdols  bsboo: S ={R=<U,P>}, Uswsg R
©50m3009099gdsms  1Bogg@ldos, bmwm P 19dsbEogme

39DOmM©z0ms  Jeobgdo o6 BbJE0mboc®  ©LTM30EYOIEIGdIMS
(13) 9HNMdOMds [59, 66-68].
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Majority_Deputy_image Region
ol Colming
PK ; majorty_Depiutyld s int P ; regionlD ; ink
Deputy_image: image arealres Hame ! vachar
] UL : areald <okt
‘ 12 poling DistrictDistrict_Addesshiame | varchar
113 ; poling_DitrictPoling Distrcthy | ink
Majority_Deputy region_Name | varhinary
ks
P majority_Depulyld : int
deputy_Name:varchar |
Voter VoterFingerlmage
Coksirg =¥ ok
P : voberh int vEingerFrindD it
addresshame : varchar Fingermage ‘image
barth_DateMdy : varchar
U = fingerPrint 1D ; ink
FE1 : majarity_Depubyld : ink |
partyld : ink =  Voter'VoiceAudio
Fi2 : polling_Districthr : int Chag
surniaie ; varchar . .
U2 : Yoter_IDCode : char vV oicelD) jint
voterame ; varchar VoiceAudip jaudie

65b.3.9. ER-3mqgmol 1-gemo 35605630
9d3bo gbGowoon
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Region
Cobamns
IPE 2 regionlD ; ink
areabres Name : varchar
U] ¢ areadd = int
U2+ poling_DestrictDutrict_Addnesablame | virchar
UG ; poling_DestrickPoling Distrcthr | int
Majority_Deputy region_Mame ; varbinary
Colmis .

K : majority_Deputyld: it
depiaty_Mame : vorchar -

Voter

Coburri:

PE. : wokerhr : int
addressName : varchar
barth_Datexdy : varchar
Ul = fingerPrintID : ink

FE1 : majority_Deputyld : ink
partyld: ink

Fi2 2 polling _Districtte = int
surname : vanthar

UZ ; Wober_IDCode ; char
voterName ; varchar
FingerImage :image
VeoiceAudio :audic

65b.3.10. ER-0mqgerols 89-2 35G056¢0
Lsdo gbOHOowoo

50m3560L  d0Bsbos §O bdqdol 933035 gbEHwGO S Lggdolb
30Bb@em060s S ={R =<U,, P >}, tswsg R, s6ob R -ob
36m9J30s, bawe P gosbsogds go-ol gsbliobmgmrm  3asbl,
85p00mi@; B, LOYo-ge (Lgw), HHBLoGYwo-ge (BB

3LIZOMEHMHBYVOGHMWO-BO (BAHB), IMs35¢Loby (ALE), BmYsO
3655369306500 (Bo).

196



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

BaMdocom®  gm®dsms (b))  ogmMool  4s8mygbgdom
bm®309w©gds  Mbogg®lvdol  300g3MMmd0m0  ©)3MmI3MDOE0S

3990090 bgdoo:
obg3 -> 1693 -> 2693 -> 363 -> 46g3 -> 5603 -> . 7. -> ¥6g3 ,

Loo3 968 — 9M9BMMT>0BYdMo BME™Tss, 1663 — 306H3gwo b, . . .,
0633 — dobsrmero be.

doGomoo  Uggdol  @ob63BHmgdsdo  dgodergds  asbgzobowmm
0mob-3mol 6  (363-0sb), 30M39¢0  ®oaoL  0gMsMJowo
©93003mboEos  (463-sb), MMHN0gMHNTM30EIdMgdsbo  (5603-
©B) s 508 bBodsbo 7" Gdowomomgdl  0dsby,  G™I
©59M30JONMEgOsms  M30Lg0gdoL 3300935 AMAGEEJDds,  Fs00
999003m30 Mm3@GH0d0Bsgool Jobboo.

©©goLIM30L FMIZEWsE SOLYIMBIL Lbgs bobol by-gd03, JogMsd
B®H35¢00B300L JesliogM® mgm®osdo obobo bsgegdsss sbsbwmwo
[59,66].

59300 gsMS  ©Y3MI3MbBogool O™ 8bg-gdo
9000905 dgdol a3MHMYIEJOOL Fo3gME 9BO3DY.

565093033b0MYds©O M 3I0IOWGOOLMZOL 30 LoFoMmmo
bgarmzbmMe  BoJBHoemo  5G®0dNEHOL  (Bo@GmMowm  Hogbgzms
LabiBvyeo LodMogErg) gdmEebs.

0bg3m®ds3o0ol LgdsbGozwmo FmErosbmdol MHMmbzguymass
©93M33MmboMH M ©sdMI0IINGdsMS  FmMOL  BMM3090 s
0badbmyemo 3938060900l PBWOMmYdOL  Lodwmogdom,  g.0.
3900356005 4503390 Lo FoMdY.

653 950505 633-0L Moo, Jom 6530 gd0s 0bxrMEOTs30vo ©s
3d9@0s 0bgdbwyeo Lo Foemdy:

1nf->2nf->. . . ->bnf, Inf ->2nf ->...->bnf,
V1-inf>=V2-inf>=...>=Vb_inf, V1-ind<=V2-ind<=...<=Vb-ind.
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5J99b  290m3obaty,  @ooLzs  M3BHOTsmO  LoFsMBOL
396LobE3mOL  3MIZOHMIolo  sFmEsbs  gobobergdol MmOl
dobodobsool Imnmbmgboo.

00m3960L  2005093930L  9ggao  dgbadwgdgwo  gobs
dmboggdms 35BolL bdgdol sBMI0IOMEGdsMS M3EH0ToWwMo bg3-
900l 5965, Mol 89093 93GHMT5EH0BIOMWS© I3OMIJEHYdS
B®o® GmGIoms bGHOMJGHOIdO.

©5399035m, M3  Im3gdMEos  19gdsbBH03MMe©  3o3LgdoO
536d30Mbowe ©sdm30IdYEgdoms LodMmsgzwg (B):

R (K, Kyyeo Ky AVA, . A
R, (K, K,,...K ,, B, B,,...,B,,)
3.1)

....................................

R(K\Kyroo K1 20,2, Z0)
Loog k 5GM0dMBHIO0L 2obomgdnMo, bowrm A-:-Z 5655650900

nl?

Bsfoargdos.

19gdsbBH03MMO  FNWOosbMds  Fggaos 03 Bod@Gols, ®MI
LodMsgzg JowIdMEos JOHMO MBogzxMLYIol ©Y3MI3MBOEOOm. 0¥
Bog30m3wom, H™I

K Kyyoo ok, KKy, K, DK Ky, K
(1)  LobGYAoL  3MI3MBoEoom, 8sdob  bsdEgdgeros  gmo
39056090000 B0 6g3-0L Jogds:
R(K- -k A AwB L By 2 Z,) ()

053999350 53039, ™I Hobolffo® 36mdoeos Ri-ob
33090l M5mEgbmds L @OMOL goblsbugm e 06@gH3zsdo ©s
FoOHNYdos 99900980 IMFgcHoygds:

M2, 2. 2 L
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(1) 5 (2) 359mbobmEgd930Lbm30L A5BsbEgdsms FmEwEmdgdOo
d9Lodsdolo© 356«100)3@363 39909bs06Ms:

Quec = Zu.*(n +&) da Quo = 24, (Ny +Z(a )

Los3 I 9GHMOdMAEHJOOL ol MomEIbmdsy, 6)(*18@00753 LOMEIEYOS
9900m900L  (,Join®)  Mm3gMsg0s.  Ggdymddo  Fgodwrgds  dolo
03bmMH0Mgds.

0¥ ©939390m, M3 (1) ©s (2) 6x3-9dL FmEoL sOGLYIMBL
3995090 bgg, 95806 Folbogol  2obsbargdsms  FmEwEMmdy
3950096L:

Q :iﬂj *(nj +Zak)
j:l k=1

Lo@o3 S BE-900L HoMmEgbMdss FMowgy® bgg-do. BoMmNgdM0s
39900930 MGHMELMdo:

| S | S
Y a) > 2 w4 a) =2 i * (0 +a) L(3.3)
k=1 -1 k=1 i-1

LsO3  MGHMEMBOL ToMbgbs Tbotyg goobsgds (i-1)6g3-L, Bsdoms
dothxggbs dbotg — (1+1)6g-U, bowm 3gbGGMowmo - i bg-U,
Logog 1>= 4.

393950se0bMmm  YBHIEs© mOo  dmbsbrgg  bg,
0o500moQ, 1 o i+1. (3)_csb 8306@360 803003(00)'

Zﬂ,“,+ZZﬂ,ak>Zﬂ.n.+Zﬂ- TNCE)

j=1 k=1

5996 606)0)36@@00 3990980 ?)oambbb{j@gbbtio:

Zﬂ. | ZM =S, (35)

i=s+1
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I Zu. =3 Yma-Yua . 6o

j=1 k=1 j=1 k=1, j#k i=s+1

09 (5) ©s (6) GHMEWMdsMs Torx3z9bs Bofogdl Boglizsdom
(4)-80, d0g009d0:

S

| | |
Do Y+ pa 3.7)

j=1 k=1, j=k i=s+1 i=s+1

|
MEHM®IOL MmO039 FboMg 3534mm Z 18, - D9, 339769005:

i=s+1
S | | |
Z Z/‘Jak Zﬂini _Zﬂiai
=Lk : 1 j=k > i= s+1 + |:T+l ' 3.8)
Z:uiai z,uu i Z:uiai
i=s+1 i=s+1 i=s+1

306500056 [1:1]=[L:s]U[s+1:1], s8o&ma:

S Yua Y Sua SuYa

j=1 k=1, j=k _j= k =1, j#k + —1 k= s+1
I =
Zﬂiai Zﬂiai Zﬂi Zai
i=s+1 i=s+1 i=s+1 i=s+l

0023505, (8)-0sb  doz009000  39009306-bBYMEsdol
dmgwl [69]:

Z Zﬂjak Z/UJ I

n.
e I (3.9)
Z;uiai Zﬂi s
i=s+1 i=s+1
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Losog 1 >22,5>1 s | >5.
3659dBH035d0 BdoMo@ godmoygbgds 8gdmbgggzs, Gmas L2 ©o
s=1, 85806 (9) 0gdvE@dL d9dgy Lobgl:

Dy (3.10)
Hy 8y
653, OMymO3 36MmdoEs, 5oL 3mby-390093060L dmgero [88].

030 5oL (3.9) 200mLobwgdol 3gMdm dgdmbgggzs. (3.10)-ob
2090996980l ©0s35BMmbos 89-3663-00y, bmerm (3.9)-0bs, dJmgwo
©0035Bmbo 633-900ULs, 5333505 00 b0gzgMLOWMEMO..

by go0mzg033womm  dgdmbggzs,  MmEaLsg  3MOEI0L
30535L5090wM0  SGHM0dMEJOoL  3b0dzbgermdsms  (33¢0EgdoL
LobdoMy 5005, beenm obsmqdwMOLY _ EdSE0. ©OZIZsm, £2,
=1 @ Im390wE0s MYEs305ms 1idqdgodo:

Ri(ky Kayeo Koy A Ay Ay)
R, (K, Ky..Kyz, By, By, Byy)

R,(k., Ky, Ky ALA,,... A, BB, .. B,,)

>

H0Igddog J5M009d0s 89990 3060HMdYdO:
K,...K, 2K,...K,, da 14 > u, . (3.11)

(3.9)-3b6  358mB0obscy, Bmggdneo R, R, s R,
LJ9gdgd0obmzoL, PR N yte Py (O] 3GHMOdNEHMS 3600369 mdgdoL
33e0@9d0l 35050 Lobdomol ML Jobsbdgfmbowos R, da R,
©580300909gdsmd 3330305 Ryp-80, 07) LOY)WEYdS 306MDS:

i +a)+ (N +a,) > i (n +a +a,).
9990096 4593 0bsMGMAL, H™O:
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Ny >H g
a M
0 39bobogds 5659,5L50 930 5GM0dBHIdOL
960083690 mdsms (33090 39BogdMGO 5GM0dBHdOL
(33X0gdoL 25093y, 35906 JoMmrmgdMEr0s 899930 25dmbobmegds:

Hady + 18 > 48 +3,).

5990096 459m3@0bsGIGMBL, H™O:

Hy >t
M55 9fobsowdgaqds (3.11)-b.

5023565, ©59M300gdgdsms ggdgdo, HMIWgdoLbm3zoLoE
030606090505 5M5goLOMGOIYGH 5BHMODWYEHMS boffowol 33woegds,
0056390 Mmboos 458molsbml dsmsero Mogyol bg-gdoom.

- 1ggdol  goMsbobzs  3mbEg3GHMOYG ©Mbyby Fgodwmgds
2399mggbgder  ogml  0dolsmgzgol, Mmd wudm bsmgwo  obogl
30633930 dnEawo 96 2omdxmdgbogl dmboigdos dsBol
330353000 botolbo;

- dmbogdoms d5bob 0590300090 gd560 mbo
Pomdmpgboo 0dbgl Lbgo@obbgs Moyl beMdsewm@o gm®mIgdom
(3603-:-3603),  @0bobengdol  LobdoMgls @s  3ogdoMmgdol  BHo3gdby
©590300gd7)gdom dm3gde 3nbHIILGHTO;

- Om@3gdmwo  H-ogolb  890dergds  (3.9)  asdmbsbmargdom
5003069l mbsbgHbgdgao (m3E005wy®mo) bg3-gd0;

- 0¥ ©59M300gIMWGIms  AoLOMdMMO  5BMOdNEHJOOL
(3300gdgdol  Lobdotg Foow0s, 95006 FomM30L  LobvyMzgwros
0o Mool 633-9d0L  299mygbgds, bmerm vy 9MgoLOMgdWE
SGHMOdBHMS  (33owgdol  Lobdotg ©mdobomgdsos, Tsdob -
39000690007 Fo®owo Mool 6g3-gdob..

202



2650636353002 LobBHJIGOOL 53905 3w EH0IgEoMGMO dmbsEgdms d5Bgd0’

IV osg0
LoLBgdol 3GMYMmITMEo MYsEOBSF0s S

9Jb3emoEOE00L TbsMIsF Mo
4.1. gergd O mbeyemo boseBgzbm LoliBgdol 3md3mbgb@gdol
05319853905 Visual Studio.NET Framework 4.0 g5693mdo

4.1.1.DBGrid-foto s3¢0035305

Lo@gdmbLBHMs3om  3OHMYMTMo 3539306 BMdgbGHo
d@Goboos 4.1 bobsbbyg, dmdgwog Ms Visual Studio .NET Framework
4.0 ggMboobomgolss Jgueegdyeno. Solution Explorer-do Bsbl

36MaMm5dmo  36Gmgd@Bolb  BLGHOMIGHMOS,  GmIgwog  FgyYds
LoLEJIMOO, BHIJLEGHVIO0, MBI s BBZS G030l Bs0WGdOLYD
(C#, HTML, ASP, XML, XSS, MDF o Ubg.).

Sclution Explorer

= | (=] 8a| E | = @
_g Solution 'DEGrid-foto' (1 project)
a 2P DAADEB grid foto,
- [d _UJpgradeReport_Files
_=] App_Code
% App_Data
> [ Backup
4 |[Z DocURL
] CW-BasilazeGio.docx
h_!ﬂ CW-eka.docx
%] CW-GabinLasha.docx
] Ccwv-gia.doc
B Cw-irakli.docx
] CV-Roman.docx
4 |Zr PicturelUJRL
David.bmp
Eka.bmp
Gia.bmp
GioBas.bmp

-~ L D¢

Ira.bmp
Lasha.bmp
Roman.bmp
=] DBGrid-foto.sln
- ,ZI Default.aspx
‘] Default.aspx.cs
=] UpgradeLog. <ML
=8 Woters.xml
= web.config

EREREER

] Solution Explorer [ L RECIa = . R

6ob.4.1. 3GmaMs9vyemo 3Bmgd@ol bLEOHvddwes
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360MyM59wo LobEGgdol oBsobo (Bsb.4.2) Tgber¥ErgdmEos
.aspx-3o3ob Bsowom ©s html 3OHMaMm5300m 500fjgMgds (356M53Ms530
4.1.2-0b obi@obyo 4.2).

B DBGrid-foto - Hicts K
file Edit View Website Buld Debug Team Data Fomat Tools Test Window Help

H lectorsxml  [USETIESVERY Defauttaspics

Wgeo | g g
10 A
bD@gbl)O ,7 o8y SAlGmns
ad.ovafiono ,7 o et

ek Brows... ‘ CustomValidator

doliadationn

Baogob [ Bowse. ‘Custom\'aﬁdator

doliadabronn

AddLoctr | Wite XWL | Read 0L |

D gt babgemo adonsbiopo sbszo bymasliolsdgdebsgmm bomby mmdm  CV Gsdems
Databound Databound Datebound Datebomnd~~ Datzbound Databond~ Databownd Datebound i i inofiongs Delete | Edi

Datzbound Datebond Datzbound Datebond ~ Datehownd Detabowd  Databowd Databownd ™ Ruden ipofiongy Delete | Edi

DasbomdDabomd DitbowsdDabownd  Dabownd Dabomd  DabowdDetabod® ot Dot | i
DatzhoudDatzbowd Datebowrd Datzbownd  Datebowd Detebowd  Detabound Detabownd e Bidy 530@0)3:@?&‘
Datzhound Datsbowd DatsbowndDatabownd ~ Databound Databowd  DataboundDaahomnd [ iy moﬁmgbmm

3o BN
[IiSalary]

6ob.4.2. LobEgdol brdmabIsBYdEM
06GgHBgolo
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43-4.4 Bobobgdby bsBzqbgdos  0bFIMbgEH  dGsbg@do
901 ds3g LobBgdol 0bEgHBgoLo — 653MMAGEMS HJAOLEHMG0,
29m3MRY39 s MHJAOLEHMG0S.

[k localhost:50534/DB%20grid%20foto/Default.aspx

b
335600
baengabio
sd.onubogn

Limfsenol

Bolisdsonn Choose File | Mo file chosen

?:Eg"h Choase File ] Ma file chosen

| AddEmpl | | Write ML | | Read XML |

65b.4.3. 056538 MAgems (Employees)
H9ga0LGHME05
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C' [ localhost:51153/DB%20grid%20foto/Default.aspx

T [0/ 18 (0] £ 2 ()
dofegomdoll N kr.i)
Lsbnemo ",-"}
27560 W
faombo ‘t,-")
baafaRaBm wdBoli N W
ad.anMogo W

Lwmtacnols

agbbﬁ?ﬁz}mn Choose File | Mo file chosen L‘_f
] L

gﬁ.’}l?:%}:ﬁmn Choose File | MNo file chosen .~

@@ | Write XML | | Read XML |

65b.4.4. 53m3GBgzgmms (Voters) MgaoL@HsEos

30080310 s GyJuGMMo  0bgm®mdogool  Fgbodobs
399myg9bgdmwos Iglodsdolo osMymmo 3OMmEgEMGmgdo (Bob. 4.5,
4.6).
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sboce

23900 20060

baegsbo
o osings

ool ————
ggboam ¢| Choose File [ Mo file chosen

?ﬂbbﬁ: b Mo file chosen

[, AddEmpl | [Write XML | [Read XWL |

1
ID| a3sko Lobgemo Qb&.m.‘:ﬁm&o )0 v §odcms
1 sBbstradgpompo 23/04/1971 \ Bofohgorongs [ Delete |
odo:

= Ay ==

@O-| |« 2013 » DB gridfoto » PictureURL « |4 || Search PicturelRL 2|

Organize » New folder =~ @
I Desktop e

4 Libraries
@ Decuments

J’ Music

5] Pictures

i Videos

) Homegroup

i Computer

655.4.5. 3B 0653m6GIsgools JogHmgds
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abgemo

330

byemgsbo

cood.onsfogn |2.15.1985

Lsenol
Bobiabstonn

g0l
dobsdafono

duliogmady

1000

Choase File | GioBas.bmp
T choose File Jlo file chosen

[ AddEmpl | [ Write XML | [ Read XV

D

33560

babgro (Qbﬁ.\nbﬁm@o aliazobgmmsbiolisdgdmbiageme

v Fodems

Iss3basdnlpomtigo 23_:'04:'}g71 12 2200 440

Rudmdaofony

Kodo;

i
 Open

- "

)

@O" L% 2013 » DBgridfoto » Doc_word v|‘,‘ Search Doc_word

]

Organize v Mew folder E -

0 e

-

@ Documents * Mame Date modified

Type

J\ Music o
() CV-BaslazeGio > 6203753AM  Microsoff

[ Pictures

1@ Homegroup

65b.4.6. Bdu B0 0bgm®dsgool JoghHogds

B Videos CV-gia 4/20/2010 307 PM  Microsoft
@ eka 4/20/20103:06 PM  Microsof
@ irakli 4/20/2010 306 PM Microsofy

sbogo  dmgdogodol  Fglobgd  0bxgm®dsgool  dg@obob,

305803gwo @ GJbANO0  Bdowgdol  sMBg30L gy
LoMIAOLEHMIGOM Gobx oMo A50M0YMMgds 4.7 Bobsbol bobooo.
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Lobgeao dubomsdy
235600 A0EAR0
bacogslio 1000
ad.onafogo  |2.15.1985

Livmeasonnls

Birﬂ}]bbﬂijf:mn Choose File | GioBas.bmp
mooraol . o |
AalssA560na Choose File | CV-BasilazeGio.docx

| AddEmplr | [ Write XML | | Read XML |

65b.4.7. 06630635305 ABss dsBTo Tglis@)sbs

o) Grid-gb®ogol  Jg@sbowr  LEHOodmbdo  LsFoMms
3MM9dBH0Mgo0L  BoBo®mgds, 8580b LEHMOJMboOl dstrx39bs dmermdo
300B93m  edit-@oogb s 003009000 4.8 Bobsbby  boB39690
0amdomgmdol. Choos File-bl  s0MBg3000  299m@OL  ©OSEOMYOMO
36 MO s 30MBg30 Tglodsdols 3oGowMal s Boomb.

3mM9dBHoMgdol 9909y  306MPg3e  Update-goosdlb o
@bMool  306M39w  LEHMombdo  BsgdsBHIOs  BMGMLMES0O.
2396sbEgd o Moo 6563969005 4.9 bsbsBDbY.
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©®.osbogo  sbsgo  bymgsto  bsBydmbagenmbgen gogn | CV 53>
231041971 |42 2200 | 440.00/ 1760.00{fhoose File | o fil cho | Choose File | be Update
f Open g
1d _’; 3 Jé - M Bsdnagobo;
@wvl L, « 2013 » DBgridfoto » PictureURL v|¢, | Search PictureURL bel
= 3 2 ———— = =  w—
Organize v New folder S A @
T [ Documents A Gia R
Jﬁ Music
=
2/ ‘%v!;‘"'“ Bungation;
ideos =
E. H
d e GioBas Lasha
1% Computer 1 ¢ £
&, Local Disk (C)
a Local Disk (D;) -
& CDDrive (F)
s GASMALL(G) g
File name: Roman v | AllFiles v
Pl
(oo
65b.4.8. b5 BsgdsBH™ML BoEMmGHsMO
IID| 33560 Lsbgo  |bgegslio]lsdgdmbogeom CcvV fFodcms
1 |bsBbamadglaomtao 2200.00 440.00 RoBradzo6hogs
31jgomtgo  [Babosdg 1000.00 200.00 BoBmAz060m3s
41|58 [3B0BsBg0eo|  500.00 100.00 Bodm@zommas
x80: 3700.00 740.00] 2960.00|

Bob.4.9. 9909900 3mGJEoMgdolL 89009
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A9JuGHMH0  0bxgm®Bo305, Foswomo CV wbos ©@sgdo@ml
LEAHOOJMOL ,BsINEZOMMNZS“  OEH30L EIbTIMHJd0m, MOl TgdIRSG
2990Bb6gds 9Hso OsEIMYMMO Bobxs®s (Bob.4.10).

Ccv Podems

~ N o o
— .
I8 » = rTownioads > - [ 4 sea
\ Organize v Include in library v Share with ¥ »
- Favorites B ;lCV-quan ) \4/
& Downloads B @Real-Time Systems (Sylabus)
] Recent Places &) TushiMar---
Pl Desktop B13_GridViewDB_XML

65b.4.10. GgbdE-8s0gol 30d3s 3bMHowbg

Write XML @o@os3om obsbargdmmo  sbGowo  Bsofighgds
XML-ggso@do  (dmboggoms  d5Bsdo). Read XML  goszo
MBOHWD390ymRl 53 dsBol bgamobogr Fogombgsl. 4.11 BobsbBy
BoB3969005 XML 93500l ¢robBobyo:
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File Edit Wiew Website Build Debug Team XML Data Tools Test

LN lectorsaml ¢ MG ET Default.aspx.cs

(¥

% <?uml wversion="1.8" standalone="yes"?>
ﬁ1 El<NewDataset:

= E  <lLectors:

3 <TD>1</T0%

; <FirstName:pomfyo</FirstName:

i: <LastName>LsdboMedg</LastName:

) <Salary>2288</Salary>
<BirthDate>1971-84-23T60:08:86+84:808</BirthDate>
<ImagePath>~/PictureURL/Roman.bmp</ImagePath>
<DocPaths~/DocURL/CV-Roman. docx</DocPaths

<fLectors:

F  <Lectors:
<ID»31</ID>
<FirstName>boliogmady</Firsthame>
<LastName>goefgod /LastNames
<Salary>1lee8</Salary:
<BirthDate>1985-085-12T60:08:86+84:808</BirthDate>
¢ImagePath:~/PictureURL/GicBas. bmp</ImagePathz
<DocPath»~/DocURL/CV-BasilazeGio. docx</DocPaths

| <f/lLectors>

- <Lectors:

<ID>41</ID>

<FirstName:>psbobidgzomod/FirstName>

<LastName>msdad/LastName

<Salary:588</Salary>

<BirthDate>1997-18-22T60:00:068+04:08</BirthDate>

<ImagePathsr~/PictureURL/Lasha.bmp</ImagePath:
<DocPaths~/DocURL/CV-GabinLasha.docx</DocPath:

| </Lectors:

_<INewDataSetﬂ

6ob.4.11. XML gsogrols dogomsgliols bE®vd@mes

212



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

4.1.2. DBGrid-foto 53¢0035300L 0%bs0bols
Default.aspx 3mo

d399mo  BmEgdnmos  3GMMmsdywo  bobEGgdolb  obsobol
Bofool eobiGobyo 4.2, HmIgeog dmdbdsdmgderol 0b@gmagolol
H95¢00BoE30sl 9gALbYMdS.

<%@ Page Language="C#" AutoEventWireup="true" CodeFile="Default.aspx.cs"
Inherits="_Default" %>
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN"
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd">
<html xmlIns="http://www.w3.0rg/1999/xhtml">
<head runat="server">
<title>Untitled Page</title>
</head>
<body>
<form id="form1" runat="server">
<div>
<table style="position: relative">
<tr>
<td style="width: 100px">
</td>
<td style="width: 100px">
</td>
<td style="width: 223px">
</td> </tr>
<tr>
<td style="width: 100px">
<asp:Label ID="Labell" runat="server" Style="position: relative"
Text="bsbgwo"></asp:Label></td>
<td style="width: 100px">
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<asp:TextBox ID="txtFirstName" runat="server" Style="position:
relative"></asp:TextBox></td>
<td style="width: 223px">
<asp:RequiredFieldValidator ID="RequiredFieldValidator1l"
runat="server" ControlToValidate="txtFirstName"
Display="Dynamic" ErrorMessage="0895359m Lbsbgero"
Font-Size="8pt" Style="position:
relative"></asp:RequiredField Validator></td>
</tr>
<tr>
<td style="width: 100px; height: 26px">
<asp:Label ID="Label2" runat="server" Style="position: relative"
Text="a3500"></asp:Label></td>
<td style="width: 100px; height: 26px">
<asp:TextBox ID="txtLastName" runat="server" Style="position:
relative"></asp:TextBox></td>
<td style="width: 223px; height: 26px">
<asp:RequiredFieldValidator ID="RequiredFieldValidator2"
runat="server" ControlToValidate="txtLastName"
ErrorMessage="8953bg0 33000" Font-Size="8pt" Style="position:
relative"></asp:RequiredField Validator>
</td>
</tr>
<tr>
<td style="width: 100px; height: 26px">
<asp:Label ID="Label3" runat="server" Style="position: relative"
Text="bgwng3sbo"></asp:Label></td>
<td style="width: 100px; height: 26px">
<asp:TextBox ID="txtSalary" runat="server" Style="position:
relative"></asp:TextBox></td>
<td style="width: 223px; height: 26px; text-align: left;">
<asp:RangeValidator ID="RangeValidatorl" runat="server"

ControlToValidate="txtSalary"
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Display="Dynamic" ErrorMessage="056bs 5@olfjmmos"
Maximum Value="10000" Minimum Value="0"
Style="left: -78px; position: relative; top: 30px"
Type="Currency" Font-Italic="False"
Font-Size="X-Small"></asp:RangeValidator>
</td>
</tr>
<tr>
<td style="width: 100px; height: 26px">
<asp:Label ID="Label4" runat="server" Style="position: relative"
Text="00.005MH00"></asp:Label></td>
<td style="width: 100px; height: 26px">
<asp:TextBox ID="txtBirthDate" runat="server" Style="position:
relative"></asp:TextBox></td>
<td style="width: 223px; height: 26px">
<asp:RequiredFieldValidator ID="RequiredFieldValidator3"
runat="server" ControlToValidate="txtBirthDate"
Display="Dynamic" ErrorMessage="0895390> ©50500900l msmowo" Font-
Size="8pt" Style="position: relative"></asp:RequiredFieldValidator>
<asp:RangeValidator ID="RangeValidator2" runat="server"
ControlToValidate="txtBirthDate"
Display="Dynamic" ErrorMessage="sGob{jmM0 msGowo" Font-Size="X-Small"
Maximum Value="01/01/2079"
MinimumValue="01/01/1900" Style="position: relative"
Type="Date"></asp:RangeValidator></td>
</tr>
<tr>
<td style="width: 100px; height: 26px">
<asp:Label ID="Label5" runat="server" Style="position: relative"
Text="lrO5000l dobodo@o"></asp:Label></td>
<td style="width: 100px; height: 26px">
<nobr><asp:FileUpload id="FileUpload1"

runat="server"></asp:FileUpload >&nbsp;</nobr>
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</td>
<td style="width: 223px; height: 26px">
<asp:CustomValidator ID="CustomValidatorl" runat="server"
ErrorMessage="CustomValidator"> </asp:CustomValidator></td>
</tr>
<tr>
<td style="width: 100px; height: 26px">
<asp:Label ID="Label6" runat="server" Style="position: relative"
Text="ggo0 0ol dobsdsGmo"></asp:Label></td>
<td style="width: 100px; height: 26px">
<nobr><asp:FileUpload id="FileUpload2"
runat="server"></asp:FileUpload>&nbsp;</nobr>
</td>
<td style="width: 223px; height: 26px">
<asp:CustomValidator ID="CustomValidator2" runat="server"
ErrorMessage="CustomValidator"> </asp:CustomValidator></td>
</tr>
</table>
</div>
<table>
<tr>
<td>
<asp:Button ID="Buttonl" runat="server" Text="Add Lector"
OnClick="Buttonl Click" />
</td>
<td>
<asp:Button ID="Button2" runat="server" OnClick="Button2_Click"
Text="Write XML"
CausesValidation="False" />
</td>
<td>
<asp:Button ID="Button3" runat="server" OnClick="Button3_Click"
Text="Read XML" CausesValidation="False" />
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</td>
</tr>
</table>
<asp:GridView ID="GridView1" runat="server" Style="position: relative; top:
Opx;
left: Opx;" AutoGenerateColumns="False" ShowFooter="True" FooterStyle-
ForeColor="red"
OnRowDataBound="GridViewl_RowDataBound"
OnRowDeleting="GridView1_RowDeleting"
OnRowEditing="GridViewl_RowEditing"
OnRowUpdating="GridViewl_RowUpdating"
OnRowCancelingEdit="GridViewl_RowCancelingEdit">
<Columns>
<asp:BoundField DataField="ID" HeaderText="ID"
ReadOnly="True" />
<asp:BoundField DataField="LastName"
HeaderText="343500" FooterText="xsd0:">
<FooterStyle Horizontal Align="Center" />
</asp:BoundField>
<asp:BoundField DataField="FirstName"
HeaderText="bsbgo" />
<asp:BoundField DataField="BirthDate"
HeaderText="gsd.005M0o0" HtmlEncode="False"
DataFormatString="{0:dd/MM/yyyy}"
ApplyFormatInEditMode="True" />

<asp:BoundField DataField="Age" HeaderText="sbs30" HtmlEncode="False"
ReadOnly="True" />

<asp:BoundField DataField="Salary"
HeaderText="bgwa3sbo" HtmlEncode="False"
DataFormatString="{0:F2}">
<ItemStyle HorizontalAlign="Right" />
<FooterStyle HorizontalAlign="Right" />
</asp:BoundField>
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<asp:BoundField DataField="Tax"
HeaderText="5d90mbsgerm" HtmlEncode="False"
DataFormatString="{0:F2}" ReadOnly="True">
<ItemStyle HorizontalAlign="Right" />
<FooterStyle Horizontal Align="Right" />
</asp:BoundField>
<asp:BoundField DataField="NettoSalary"
HeaderText="bgeg" HtmlEncode="False"
DataFormatString="{0:F2}" ReadOnly="True">
<ItemStyle HorizontalAlign="Right" />
<FooterStyle HorizontalAlign="Right" />
</asp:BoundField>
<asp:TemplateField HeaderText="gm@m">
<ItemTemplate>
<asp:Image runat="server" ID="imgLector"
ImageUrl='<%#Eval("ImagePath") %>' />
</ItemTemplate>
<EditIltemTemplate>
<asp:FileUpload id="FileUpload1"
runat="server"></asp:FileUpload>
</EditIltemTemplate>
</asp:TemplateField>
<asp:TemplateField HeaderText="CV">
<ItemTemplate>
<asp:HyperLink runat="server" ID="InkDocCV"
NavigateUrl='<%#Eval("DocPath") %>' Text="Bsdm@g00Mmg3s"></asp:HyperLink>
</ItemTemplate>
<EditIltemTemplate>
<asp:FileUpload id="FileUpload2" runat="server"></asp:FileUpload>
</EditltemTemplate>
</asp:TemplateField>
<asp:ButtonField ButtonType="Button" CommandName="Delete"
Text="Delete" HeaderText="(s8qs" />
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<asp:CommandField ButtonType="Button" CausesValidation="False"
ShowEditButton="True" />
</Columns>
<FooterStyle ForeColor="Red" />
</asp:GridView>
<asp:Label runat="server" ID="IblSalary">
</asp:Label>&nbsp;
</form>
</body>
</html>

4.1.3. DBGrid-foto 53¢0035300l grmao3ol
Default.aspx.sc 3o

360yM05 ofgMowos Visual C#NET gbs%by.
/] —===—-- @obGobyo 3.3 -----------—

using System;

using System.Data;

using System.Configuration;

using System.Web;

using System.Web.Security;

using System.Web.UI;

using System.Web.UL. WebControls;

using System.Web.UL. WebControls. WebParts;
using System. Web.UI. HtmlControls;

using System.IO;

using System.Globalization;

public partial class _Default : System.Web.UI Page
{

protected void Page_Load(object sender, EventArgs e)

{
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Culturelnfo culture = new CultureInfo("en-GB");

System.Threading. Thread.CurrentThread.CurrentCulture = culture;

if ('IsPostBack)
{
DataSet lectors = GetDataSet();
Session["MyDataSet"] = lectors;

DataSet dsLectors = Session["MyDataSet"] as DataSet;
GridView]1.DataSource = dsLectors;
GridView]1.DataBind();

}

}

private void BindData()
{
DataSet dsLectors = Session["MyDataSet"] as DataSet;
GridViewl.DataSource = dsLectors;

GridView1.DataBind();
}

private DataSet GetDataSet()

{

DataTable lectors = new DataTable("Lectors");
//Add the DataColumn using all properties
DataColumn id = new DataColumn("ID");
id.DataType = typeof(int);
id.Unique = true;
id.AutoIlncrement = true;
id.AutolncrementSeed = 1;
id.AutoIncrementStep = 10;
id.AllowDBNull = false;
id.Caption = "ID";
lectors.Columns.Add(id);
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//Add the DataColumn using defaults

DataColumn firstName = new DataColumn("FirstName");
firstName.DataType = typeof(string);
firstName.MaxLength = 35;
firstName.AllowDBNull = false;
lectors.Columns.Add(firstName);

DataColumn lastName = new DataColumn("LastName");
lastName.DataType = typeof(string);
lastName.MaxLength = 50;
lastName.AllowDBNull = false;
lectors.Columns.Add(lastName);

DataColumn salary = new DataColumn("Salary", typeof(decimal));
salary.DefaultValue = 0.00m;
lectors.Columns.Add(salary);

DataColumn birthDate = new DataColumn("BirthDate",
typeof(DateTime));
//birthDate.DefaultValue = DateTime.Now;
birthDate.AllowDBNull = true;
lectors.Columns.Add(birthDate);

DataColumn imagePath = new DataColumn("ImagePath",
typeof(string));
imagePath. AllowDBNull = true;
lectors.Columns.Add(imagePath);

DataColumn docPath = new DataColumn("DocPath",
typeof(string));
docPath.AllowDBNull = true;
lectors.Columns.Add(docPath);
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DataColumn age = new DataColumn("Age",
typeof(DateTime));
age.ColumnMapping = MappingType.Hidden;
age.Expression = "BirthDate";
lectors.Columns.Add(age);

DataColumn tax = new DataColumn("Tax", typeof(decimal));
tax.ColumnMapping = MappingType.Hidden;
tax.DataType = typeof(decimal);
tax.Expression = "salary*0.2";

lectors.Columns.Add(tax);

DataColumn netto = new DataColumn("NettoSalary",
typeof(decimal));
netto.ColumnMapping = MappingType.Hidden;
netto.DataType = typeof(decimal);
netto.Expression = "salary - salary*0.2";
lectors.Columns.Add(netto);

DataSet ds = new DataSet();
ds.Tables.Add(lectors);

return ds;

}

protected void Buttonl_Click(object sender, EventArgs e)

{

DataSet dsLectors = Session["MyDataSet"] as DataSet;
DataTable dtLectors = dsLectors.Tables["Lectors"];

DataRow newlector = dtLectors.NewRow();
//mewlector["ID"] = "1";
newlector["FirstName"] = txtFirstName.Text;

newlector|["LastName"] = txtLastName.Text;
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if (IString. IsNullOrEmpty(txtSalary.Text))
newlector["Salary"] = Decimal.Parse(txtSalary.Text);

newlector["BirthDate"|=DateTime.Parse(txtBirthDate.Text);

//failis atvirtvis kodi
if (FileUpload1.HasFile)
{
try
{
string filename =
Path.GetFileName(FileUpload1.FileName);

FileUploadl.SaveAs(Server.MapPath("~/PictureURL/") +
filename);
newlector["ImagePath"] = "7/PictureURL/" + filename;
}
catch (Exception ex)
{
CustomValidator1.IsValid = false;
CustomValidatorl.ErrorMessage = "Upload status: The file could not be
uploaded. The following error occured: " + ex.Message;
}
}
/] ©m3mdgb@ob dgbsbgol 3moo
if (FileUpload2.HasFile)
{
try
{
string filename =
Path.GetFileName(FileUpload2.FileName);
FileUpload2.SaveAs(Server.MapPath(""/DocURL/") +

filename);
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newlector["DocPath"] = ""/DocURL/" + filename;
}
catch (Exception ex)
{
CustomValidator2.IsValid = false;
CustomValidator2.ErrorMessage = "Upload status: The file could not be
uploaded. The following error occured: " + ex.Message;

}

dtLectors.Rows.Add(newlector);

object sumSalary = dtLectors.Compute("SUM(Salary)", "");
object sumTax = dtLectors.Compute("SUM(Tax)", "");
object sumNettoSalary = dtLectors.Compute("SUM(NettoSalary)", "");
//1blSalary.Text = sumSalary.ToString();
GridView1.Columns[5].FooterText =
String.Format("{0:F2}", sumSalary);
GridView1.Columns[6].FooterText =
String.Format("{0:F2}",sumTax);
GridView1.Columns[7].FooterText =
String.Format("{0:F2}", sumNettoSalary);
Session["MyDataSet"] = dsLectors;
GridViewl.DataSource = dsLectors;
GridView]1.DataBind();

}

protected void Button2_Click(object sender, EventArgs e)

{
DataSet ds = Session["MyDataSet"] as DataSet;
ds.WriteXml(Request.Physical ApplicationPath + "\\lectors.xml");

//Response.Redirect(""/lectors.xml");

}
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protected void Button3_Click(object sender, EventArgs e)
{
if (Session["MyDataSet"] != null)
{

DataSet ds = Session["MyDataSet"] as DataSet;

DataTable dtLectors = ds.Tables["Lectors"];
dtLectors.Rows.Clear();

ds.ReadXml(Request.PhysicalApplicationPath + "\\lectors.xml");
dtLectors = ds.Tables["Lectors"];
object sumSalary = dtLectors.Compute("SUM(Salary)", "");
object sumTax = dtLectors.Compute("SUM(Tax)", "");
object sumNettoSalary = dtLectors.Compute("SUM(NettoSalary)", "");
//1blSalary.Text = sumSalary.ToString();
GridView1.Columns[5].FooterText =
String.Format("{0:F2}", sumSalary);
GridView1.Columns[6].FooterText =
String.Format("{0:F2}", sumTax);
GridView1.Columns[7].FooterText =
String.Format("{0:F2}", sumNettoSalary);

GridView]1.DataSource = ds;
GridView1.DataBind();

}
protected void GridView1_RowDataBound(object sender,
GridViewRowEventArgs e)

{
if (e.Row.RowType == DataControlRowType.DataRow)

{

DateTime dt = (DateTime)DataBinder.Eval(e.Row.Dataltem, "BirthDate");
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int years = DateTime.Now.Year - dt.Year;

e.Row.Cells[4]. Text = years.ToString();

if (years>65) e.Row.BackColor =
System.Drawing.Color.Gray;

}
//e.Row.Cells[4].Text = ((DateTime)e.Row.Dataltem).ToShortDateString();

protected void GridView1l_RowDeleting(object sender,
GridViewDeleteEventArgs e)

{
DataSet dsLectors = Session["MyDataSet"] as DataSet;
DataTable dtLectors = dsLectors.Tables["Lectors"];
dtLectors.Rows[e.RowIndex].Delete();
BindData();

}

protected void GridView1_RowEditing(object sender,

GridViewEditEventArgs e)

{
GridViewl1.EditIndex = e NewEditIndex;
BindData();

}

protected void GridViewl_RowUpdating(object sender,

GridViewUpdateEventArgs e)

{
//Retrieve the table from the session object.
DataSet dsLectors = Session["MyDataSet"] as DataSet;
DataTable dt = dsLectors.Tables["Lectors"];

//Update the values.

GridViewRow row = GridView1.Rows[e.RowIndex];
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dt.Rows[row.DataltemIndex]["LastName"] =
((TextBox)(row.Cells[1].Controls[0])).Text;
dt.Rows[row.DataltemIndex]["FirstName"] =
((TextBox)(row.Cells[2].Controls[0])).Text;
dt.Rows[row.DataltemIndex]["BirthDate"] =
DateTime.Parse(((TextBox)(row.Cells[3].Controls[0])). Text,

System.Globalization.Culturelnfo.CurrentCulture);

dt.Rows[row.DataltemIndex]["Salary"] =
((TextBox)(row.Cells[5].Controls[0])).Text;

//failis atvirtvis kodi

FileUpload fileUpload = ((row.Cells[8].Controls[1]))

as FileUpload;
if (fileUpload.HasFile)
{
try
{

string filename =
Path.GetFileName(fileUpload.FileName);
fileUpload.SaveAs(Server.MapPath("~/PictureURL/") +
filename);
dt.Rows[row.DataltemIndex]["ImagePath"] =
"~/PictureURL/" + filename;
}
catch (Exception ex)
{
}
}

fileUpload = ((row.Cells[9].Controls[1])) as
FileUpload;
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if (fileUpload.HasFile)
{
try
{
string filename =
Path.GetFileName(fileUpload.FileName);
fileUpload.SaveAs(Server.MapPath("~/DocURL/") +
filename);
dt.Rows[row.DataltemIndex]["DocPath"] = ""/DocURL/" +
filename;
}
catch (Exception ex)
{
}
}
//Reset the edit index.
GridViewl.EditIndex = -1;
//Bind data to the GridView control.
BindData();
}
protected void GridView1_RowUpdated(object sender,
GridViewUpdatedEventArgs e)

}

protected void GridView1_RowCancelingEdit(object
sender, GridViewCancelEditEventArgs e)
{
GridViewl.EditIndex = -1;
BindData();
}
}

228



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

4.2. 3m3bBoMgdgems 06 MHx90Lgd0L
0531853905

©30M9JBHIOMWO @O 9390W0s JEgdGOMbYo Los®Rg3bm
LobEgdol FHBoMmPTFIOO 3OHMYMSTMo MBOHMB3gEYMRs, OHMIwol

Bofo®ocs dmbgds LooMbg36m 0690%9 0MLYdME
930LGHOIGMOMNI030L 463360 3MmB30mEIMgdBY.

9w9dGHOHMbmo 6920LGMS300l SIUIOTN dg9daboeros
®965890MM39 399bmema09d0L 259myqgbgdom, oligogdols
OHmamMadoass Windows Presentation Foundation (WPF) o Metro
Style App, ®mIdgmog ©golsmgol 0bmgsEosl Fommoagbl o
2459m0yqbgds Microsoft Windows 8-0o.

P396 8939390900 HMB 3OHMYM5T5> YMRowoygm doe0sb JoMEHo30
©5  5Q30WO®  LodsMmoz0, Moms  bgdolidog®  Los®bgzbm  «dbols
930LEGHMGHMOL 255030 JOM©s Fobmsb FMTomds s dmdbs®oym
©OMOL  Fogdlbodocr®ms  4o8myggbgds. sbg3g Fom3z5¢0OLF0bYdMOS
dmdbdsGmadgms  06@gOxgolgdol sdm8sggds  badoMmggwrml
bmdgbo,  sHgMds0xBgo, ™o s  sgbsbo  gOM3zbgdol
960mBogbgermsmzgol.

50bodbmwo  3GMAMmdwo  YBOMBlgwymzgol  gsdmygbgds,
3399g3L 25M56EH05L LOHYWOE FodmzMobmm olgmo GHgMmdobgdo s
doligob 98mdobstyg 89ddbowro Mbg®bvemdgdo, MmymMog 6ol
bssBg3602 bogbol 3ogsen898s, G3300560 bryemgbo bsstBgzbcr boybdo,
3500696980 bss®Bg36m bogddo s s0Bg36980L d0dobsmgmdol
36m3gL30 — , 290296907980 (G153 F9TMObOGHIdS 90 5IMIMRIZOL
96 00mIMBg3gms XyMBol doge ©s8gbodg Losbgzbm MdsbbY
153005600 BJob sBoJLoMGOOM).

36MHMyM5ds 56 0dg3s MBGdL, MM gHTs 5305635 9B
09 LosMBg3bm Bs6%BY 4o05MHML MYoLEHME0s s dobiglb bds. od

d900bgngz980 0v) 50mIMBI390L 9339 39300 5J3L MYROLEME0s
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5 dgLodsdobs dobo  3mBLEOGHWEOMMO MBgds — dobigl bds
LbYOZIE  3BEOIGL 133 SRLOVWIIYos,  bYBINHIE
690d0L00gH  LosMBg3bm  MBsbBg BoLZEsl  3MMYMSTd  50TMsRYBL.
Logdbm  Los®Bg3bm  3mTolool MIAOLEHMGHMML  g3bmdgds  0dol
d9bobgd, 1) Bro EOMML s MMIGE MBIEDY Fo0sMs 339 MJHOLEMSE0S
5095 ) 00 53mIMBY39Ts.

3m3oboolb {9300 35¢gdE0s 50339l bgdgmMgo bdol
3903995 o 53bMBdMUL LodsM05W (393 MMRBMYBL Bgdmombodbrero
3359 BH0 dgLodsdoLO MYs30Mgd0LMZ0L.

3606590 1BOHMB3gwymzobsmzols 259m3099gbgom
Moberglo  39dbozs ®@s  0965990Mm3zg  BH9dbmermyogdo:  momob
3658930l 1396960, gmadEHO™MbMo bgwdmfgol 3sbgwo, bIol
Bsdfgto, 9909y dolo s9mIEbmdo LobGHgdgdo, BMEGMI3sMIGH0 ©S
00m39GHo LOHsmgdol JgsMgdol LobEgdgdo.

00 Y39wox3MHol 250m35¢0bobgdom mvy dmbs3gdgdo o6 0dbgds
239¢9M909o dmbo3gdms 35BHsdo, 9396 o6 Bmyggdsm 0Rg369dT0
dmboffogmdol »gEgds. 30rmM53s 0mZz5¢olobYdL, oMES 30MHOEO
BmdMoo 53mIORI3ol 0©IBEH0BOE0MIOOLS, 0lgmO TsBHIOOO
0©96GH0B0IZGHMMIO0L  Fgdm@Hbol s  Tom  MGogroBsEosl,
HMyM©HJO03ss $9MIOBIZ3w0l oMol 650930, bds, bgerdmfigs o
00m3gBHYo LYOHSMO.

bws  ©YGHOIOMS©  dbgobowmm  3GMAMmol  dmdomdols
doMOMo0 36063030:

3BI0GHOIWNH  LooMhg3bm  3mdobost  gdbgds  Fobolfom
g0OIoMgoMEo Imbsggdms 35Bs, v MHMIgE Los®bg3bm ds6bY
H0dgeo  3mdobool fgzdo sGol Jodsa®mgdmemo ©s Mo gmbsoo-
935 gMmdgd0 593l bs3oLMo.

Loo®PBg3bm  dBol  goblbolsl  sdmIMBg3ms  domgdol
©5%990599, HmEabsg MRoLEMIGMMO 25BLBOL 3MMYMsTsL, 30MHZ e
60300 M300mb 350310l 0IbEH0B0IEOL s MMAMEE 3o dobo
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3MmMIBGHMOHMDs  IPOBEIDs, MMM MJAoLEHMGHMMOL, 990y
dmbgds  dmmbmgbs  Access Code(AC)-ob, Mmdgeog  0gbgds
mbogoem®o o [obsbifed  owdmmo  3mbzgdEom  gdbgds
3009090 byydbem 3MIoLool Ms3xMISMIL.

00bodbmwo  3mbzgmGo  ao0blbgds s  dgagds  mddo,
H™IgBY3 300oLool 130X MIMGL0D ghmo bywdmdfgogdo
09690056 353x@MTsM0L IMoEA0g s Lovydbm 3mdobool §g36gdo.
50bodbmo  AC  3mol  dg@EHobol 8909y  M930LEHMSGHMEMIOL
009390500 YRGS  oofymb  s8mIMBgzgwms  Jomgds o
920LGHMSE0S. Y3939 gl S3EP0IMHIOL s 53YsMHOL MULSROMNMIOOL
bo®obbl s 9@ ©o95xgIMGOMBSL LAgbL gargEHOMbm Lss®hg3bm
Lob@gasb.

Mds6Bg Jobyen s3mIMBI39ElL MMadgb domIgGHOYIE LrMsmL
300-359960L 999390000  (M90LGHGIGHMOL  gmdwos  ghoo b
5996039 LOOMOL PGS s 5MBY3560L 4539079ds).

390-3599M5 03560405 3OMYMmF0EB s 5390090L  OMGO0M
BoBsfgMgdly  3m0300BH9emdo, Looz 0bobgds dmdocnsdol  LyMooo
0530039 6035 HO ILEbYEGdOm, FgMbgmeEo LMoL TS
bgds 0G0 ©s dmbo3gdms doBobo BsfgMs, bmerm ©sbs®bgbo
LYOSMGIO  93@MTGHMMOE  08wgds g0  EOLZoD. 339Gl
L535M153500 3OMAMTMo MBOHMB3gwYmas 04gbgdl 3md3owEg®do
sOLYIME  EEL039OL, MMIGELSE 3MMBL S 93GMIdGMBIS©
594gbgdL (6sb.4.12).

bdol  BobofgMe® s  0030MmBMmbby  3mdol  Asblobm®-
(309WgOs©  359m30Ygbgon  Y3gwalmzol  JoMas  3bmdowo s
2390MEEOE0  B0dBEOM™Y3d, MMYMmMoEss Naudio. dobo d9dzgmdoom
bogds {f3omds do3hmxzmbbg ©s ofjlygds dogds  3mB30GHIHBY
d0gH YOO yzgars 56OLYdMEo dozMmagmbols (bsb.4.13).
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BOAOL 3200

Rotation

6sb.4.12.

Microphone
Microphone (High Definition Aud

Channel
2

Digital Audio (5/PDIF) (High De

2

65b.4.13.
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M930LEGMSGMMTs  Mbs  S0M®Bomb BozMmzmbo s Rsofigmml
bds, GOmIgwoi g3y  ©OMIPd0m  Bsofghgds  3mI30EHgMOol
dgbliogMmgdsdo. bsfgMol 8909y Tgbodemadgeos boshgMowo bdol
dmbdgbs s Gobo FMox03YOo FodmbobmEgdol bobgos. (bob.4.14).

ChUsers\LaSha\AppData'\local\WoiceRecordhel26ecad-081b-4255-b5ed-2e3a42450. wma

Bsb.4.14.

36MHMaM50Mwo bOMbzgwygmgs 9903536 sgMgm3g dogen Moy
39¢0OE0JOL, MMIJEoE 50 dobzgdl MJAOLEHMGHMOL Ms0dg Lobol
993030l ©s33900L YRGSl SFMIMBIZgMs  BYROLEHMOGOOL
©OML. 39MHImE, Lobgwol, 435Mmob, dsdob bobgerol, JolsdsGmol ©s
3odBHmdM030  FobsToMmol  FgBobs s MgROLEME0s  Imbgds
§obslfo®  asbLsBOZIOWMo GmbGom-Sylfaen. Msg Tggbgds oMo
B0dghl, 0go 9ME0wgdws© 0dbgds 11- bodbs Gogbgzomo dmbsizgdo.

30b08bwwo d93mdgdol sdzgdol MmML do300gdm 89990
LSHOL 45ToBOMLOWGOIE OIS MYD Fobx ML (Bob.4.15).

30036505 39dmMoEbogl  3mdMBgzol Jgobgd  sMslMo
0683mM35300L G80b3z9350 doH80 BbsfgMol 4039009dsL, M3 3ez30l
dbmog, byl Mdwolb s6Rg369dbg  MguoLEMOMYdMo  5TMIMBY-
390ms HoEbgol bgawrmgby® BMEsL.

30036500 MHBOHMB39wYmBs  0m35eobobdL  spMgm39
999HOMBMEo bgedmfgeol 9¢sbs-89bsbgol dmewmwls (Bsb.4.16)
5 00mM0L 9658930l TgEsbs-09bsbzs-00gbEHORO30M9d.
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SBerlEF ol Epotithinges

6sb.4.15
5 bomasaes [E=x=Th

d. 3:[50@5‘33

W@W

6sb.4.16.

533MMg00l Joge bgds 51939 bb3s G gdOL s derm3gdol
dgbfogms s 33939, 53 MobErmgl  dmdsgoedo  0dbgdes
3oLORIOMIdMEo  Ubbgoolbgs  Lodgsboghm  LEs@ogdols s
B596MMAgd0L Loboom. dmEml a30b®s 303 gMhombge s©03608bmm,
60d 390000535Bgdw9o 36010500 MbOHWb3gwymazol
29909969800 gergd@OHmbYo s0hg36900L Bo@oMgds 0dbgds goMsbEo
dbobergmdsdo 50Bx36980LsI0 BEOMBOL 5Bl s dobsdo 56
B030@0obEmmo 456(ymdol sbsdsdo.
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4.3. 3m3bBoMgdgems 0bliGMmvIzogdo

00650056y  3560aMoxndo  G0mm035HgdM0s  gamgdGHHm-

Byewo  Los®Bg3bm  LobiBgdol 8mdbdsmgdgwms Bsdmbomgswo o
000090l g gds-8m35¢gmdsbo.  9gagbowos 3OMyMmsdao
LobEgdol  Bwbdzombomgdol  obLEOMIEogdo s  fgbgdo
9mIbIom909M>M30L. J5M0 09M5MJ0Eo LEHMYIE WIS SLYMOs:

1. 8mdbdscm9degd0 396G M Los®bg3bm 3mdolosdo;

2. 9mdboMmgdegdo Lomengm bos@hg3bm 3mdobosdo;

3. 9mIbdoMgdgdo booMhg3bm MdBdBY.

3000 39630b0Es3EIM  POOMIIL  IGIW YD,
Po60ma0a9bm  (39bGHMIOHO  LssMhg3bm  3mdolool  sOLGd
LEAHOMIGHO: http://www.cec.gov.ge/ge/home (bsb.4.17).

003358605, MHMI  ImIbTsMGOgms  Aobaoggds s Fsmo
OHMgdo 396G G Lss®BI3bm  3mTobosdo O gdmbgggzs

B396 8096 FoMdmagbow LEHMmWJEHWOIL, 500GMI 33C0WIOJIO 5155
230035¢0obfobgdmero.

M3 d99bgds Lomendm Los@hg3bm 3mdolosl, 3xodOmdm, MM
Mbs dmbEgl LEObBMETsgom  BHIJbMEWMaOgdOL I35 EHTIbEHOL
5358905, MmIgedog LAHOMIGMOMWIE A5BsFowgdmwo odbgds
3630900  Jugeol  5B0boLEHMIBHMMYIL, TMbsizgdms  dsHgdOL
530boLEBHMOGMMIOL 5 LOLE IO 50F0bOLEHMIGHMMIIL TMOb.

0d39 Mbs 35T BHMmm, MHMI  Y43z9ges  BgdmBsdmmzwowo
LMo 5EAOWOLIMZOL  MobsTIOMIGOOL  5yzobs  dmbegds
dbmwmE 5036900l 39MH0om©do, 0bg3g OMyMMO b MJAMWOMEOYOS
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Mo dggbgds  Lowdbem  Los@Bg3zbm  3mdobogdl,  odos
9MBOWYOJE0s  ©9FSGHML  0bgm®mTszomo  Ggdbmemyoqdol
©935039396¢)0.  ©935MGTgbGHT0  Tgzwgh  ghmo  LobBgdmeo
530bobGHMsGHMMmO s  gMmo  Juigwol  sdobolEms@Gmmo. gL
1393050LbGHIB0E  TbMEwmE  LosMPgzbm  ZgMmomdo  0dbgdoshb
Qbogddgdmwbo.

SMEBOWIOYE0S  2odm3zymom @ 2obgzobowmo  439wsby
605393500, 30603900  LoxggbmEol  ImIbToMgdwgdo.  gLos
MdowmE  LosMbhg3bm  dbgdbg  dmdmdsgzg  M9ROLEHMIGHMMM
X3MIBJO0, HMIJLOMS 0530500 @S 3gmowlobwoliog®Ho IHmdoom
800afjgzs Lo)3ggLm F9©YaIdo-

J399m» 900 m535Hgdo 943543L b3gbsMo, My G MES©
OHmamO  FoM0odoMmrmgds  9®Bg3bgdol Mg  Los®By3zbm  mdbgd by

909dHOMbmEo LobGgdoom s®Bg3bqd0L Bo@sMgdolisl:

1. Loo@hg3bm »dbol Qoblbolsl MYROLEMIEGMEOO 550mJdggdlL
30MMaM50oL  (605.4.18.) ©s 25030l 5m96EH0R035305L.  Fgo@sbl
Lobgeol, 2350, medl, BBl s LFIOL OEIBIL ,,MBHBIMBS. sTols
399099 990396L Access Code (AC)-b, HmIgarog 0dbgds Mbo oMo
5 §0bobfod owvydmwo 3mb639ME00 Jomgdwewo Lomdbm 3mdolbools
53X 0M5MgL. 90009 9FIOL OEIO3IL ,OLEHWMGdS* (Bob.4.19);

2. 250blbgds MImowrm© LEMYROLAEAMIGOM FmEDs (bsb.4.20.),
L5535 dmbggds GO 0bgm®dsigool M920LGHME00
59mdMbhg3gems dglobgd;

3. ®930LGHMGMOL 89593l dmgowsdol Lobgaro, 43500, dsdol
Lobgaro, 306500 6mdgemo, dobsdsMmmo s Bog@™mdMoz0 JolsdsGmo.
30650  bmdMol  Jgdmbggzsdo 9mgddggdl dgbmwas ©s 00
3M(30YOWS© I0mbMgl, ®MA dgEsboo 0bgm®mdsizos oymb 305300
5 999300905 11 LoddMeEnM;
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@ydiomtio Sobadatmo

b wobhsgpes | bgcodeliges

6sb.4.20

4. 055306090 LMol 3oslsMYBI”“ VO30l sdmddggdom
399mBbgds sbowro Bsbx s, Lol 89a30dwos  BMEMI3MOGHOL
299mbobengdol  sMBJ3000  googz0MMmm  MsdEgbody LyMomo s
3990099, 99 LMD gOHM-gOHNBY, ool oxz9bs wows3zom
23900l EO0sEMAMO BIBXIMTo LLEscol s@Bggzs“ dgzomBomm
LobiM39er0 GmEm (bob.4.12);

5. @owsgbg LbBob  Bsfgds”  of393mbgdom,  godmeol
QOSWMAO0 BobxsMs, LOsE MYFOLEAMIGMOO ghmbgw s0MHBI3L
003005366 s 9FgML oa3Bg »RFaMs“. dmgdseadg og0l Labgels
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©5  3390b  53dMdL  dozMmambdo. sdob  d9dgy  bogds  dolo
©535bLM3MYds VOE53DY LG sFIBOM;

6. ,bgerolldmfa®s“‘0ows3ol  s9mddggdom  293MmEOL  sbowro
QQOSWMYIO0 BobxoMs, LSSE FoMOMGIM0s, HMB dmdssdg 56
b5 3oLEEIL F00MGOME 3919l s b IMSFgMml bgero. sdob
3990099 bgds dobo sdablimg®mgds.

7. ©0oo3®g ,00mol 3658930 ©(3531bgd0m A58MOEbgds
QOOWMAO0  BobxsGo, MMIgebgs s0bobgds  dmgowrsdol  doge
00m0L 9650930l 13sbgHby MOMOL EoEIdom 65d9gFEO. STob
9900020 bgds dolo sdobbmzMgds.

4.21 Bsbsbbo 430P39690L Mga0LEHMI300L BMEMAoL d9g3LgdI,
LodMEMeM 3560563U.

Vamﬂvao

55&@363

ByFsd0
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odoemobio, 3560l JumBs
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d. 3:[50@5 é’)

bob.4.21.
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4.4. 390092900 565¢0B0 s Igdamdo
LobgHmbobogos

B30b  @obgobowgm  gwgdBembmwo  falboo  sMHBg3zbgdoL
Bo@oMadol  ogdomo  dboMggdo s  30LodMgo  Lobgdol

936080329 0779 beogos@ G 989IHIODY. 3306@s 21939 YAIMIOLYOS
30350sbgomm 30093 9O  M3oOMmdm  domfgzsby, Moy

909dBHOmbye  Los®bgzbm  LolEgdol  ©obgMagzol  Fgmderos
9 EBMmb 939996l s OO MO 005359l Job EJIMIMOE O
2496300569d5d0.

36Md0E0 s 5005MIOWMWO BogdGos o, MMT 0bEMMT530s SOl
Moo  3603369wMmdoL  BoBoMgdgwro, 25BLs3MMMYdom vy ob
LoFotm  0bgm®dsgoss.  0bgm®mBozool BEmds  gobsdoHmdgdl
AmREoml  4Molgdsl.  bsFoMOHm  0bgm®dszool  sbsgroBol
Log3939@ DY 8000gds Bim®o ©s 593350 3oY3IHOLIdIdO,
653, 0530L6 FbEOOZ, bs30MHMOdYOL  J39Ybgdols s BoBBYLYdOL
6853 gdsl. oMo 0bxm®dsgool 990mbggzsdo doeosh Moo
LHmOO 2000009393 0wgdgool  domgds ©s  doMomoo©  bgds
2399m30wgd0ls s MJowMHo  BodOXIOOL  goodol  batx by
2399m@sbowo ©sli3zbgdom, Moz BJom Fgdmbggzsdo Lo 3GMsboom
0005300705 beendg 939460bmzobsg s d0Bbgbolmzobsg.

909dGHOMbmwo  Los@hgzbm  LobGgds  Labgedfogmlsmgol
obgo 8608369 m3z569L  06x3MmMAs305L  MYMOl  ™egl, M™AgEos
dbmemE ghmgmer 990mbggzgddo s ghmgmer 300m3bqd90bg mvy
0m93m390s 93999bsb. gl 0bxm®Tsiz0s LHmMgE ol I EH0dgovHo
dmboggdmos d5Bgd0s, HMIEOL sbsErmyoa xgM o6 99ddbows s s6g
aoboboangds  dobo  dgddbs  Tbmeme  ghoo  dobgbom, dobo
LOMOMMEOEIB  Jo8MIEObGY, o3  dmdowosdgms  Lsdmdogrsdm
M9obBH®do  0dMwgdol  fgboom  Foyzsbsl s Ggbododolo
0683063530900 IM30gdL gwEolbImMdL. 099 5dob 0dMEgdolL Lobyg o6
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qdbgds s @gboos, MM@d 39603 996905, b 3OMEgLo  Fglsdanms
do0figwel  frmdoo  ©s  Lybyezgwo  Bggaog  dorefiszowo
sMBgds. B3gbl dgdmbggzado 3o dmdswsdg mogobo bgdoo dowol
9MBg3690Dg s 35300 LYyMHZ30e0m 53eg3L Labgardfogml dobmgol
LoFotMm 0683mMTs3gosl s dbmermE sdol 9909y SHMOE0YEgdL
5306 3bLEHOGHWE0MO MBI, o3 9MhBY3690d0 bdol doigdal
3990LbbIMB.

00 Bodol  0bgm®mTozosl  o693mm3bgds  dmgowsdgos
00mIgBHOHMo  LOomgdo, gwgdBHOmbmwo  bgywdfgmgdo, bdol
3790000 BsbsgMgdo s om0l 965093 gd0. 93325609895, GMAD b sGOL
MoMgLo© QOO L5989 Losgodmz9eml 019LGHoEool
15d0bOLEHOMLIMZOL, 3ghdmE 3o — Lsdmdowsdm MgalGMoLsmzol,
596  Lomzgogbm  Jgdmbggzsdo odzm  dbmerm@  dmdsamsdgoe
0003gBHMH0 LYBSMYOO, Bro3 306 brdgMHBgs J0dIMEro.

P396 a9630bowsgm, GMI gebbmMogwgds gugdEH®®bmeo
5Mbh9g36900L 3OHM3gLbdo FmyMmM3gdo 0bRMm®Ts3gool sbogrobo s
dbmme 0ol dgdamd  dmbgds  Lsdmdowodm  GYgbBHMol
dmbo3gdms Lo3939080 50b08dbE0 06BMMTs300L A5E ..

dmbgds 306500 b6mIMYdOL s A35M0L 0EIBEH0BOIoEHMMIOOL
39903965 s 590L Loggmdzgarbg MO39, sOBYOEo Jmbs3gdgdols s
sbowo,  gwgd@®mbymwo  LobGHgdob  Fggye®  IM3M3gdMo
9mb5399900L LMo LObJOMbOBI30s.

99gao0  B396  dogowgdom  dmboizgdms  LogogL,  Loss
9mbsbergmdolb dgbobgd 23996905 9980980 Labol dmbsigdgdo: Labgero,
33560, 3590b Lobgaro, 306so Bmdgmo, Jobsds@mo, Bod@™mdMO30
dobsFoH 0, 30MmIGEHOWWO BMEHMLMOsE0, 0omol 650930, bdob
9000M Bsbofigmo s gegdHOmbomeo bgedmfgs.

50bodbmwo  Imbszgdms  39Bgdo, Bzgbo M  ®(dgboom,
29bgds  LEBoMMOEEITE530  LEAHMWIHWOHJdOLsmMz0L JodBoIgEwo
©o 0500 15g3056MdOL  9BRIJBHIOMBL 55850 gdL. 030  2obgds
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23500330930 Bogboe sbsdsvangdsms goblibol Laddgdo. ymggwrogy
B9dmblgbgdmwo 59930 gdgE0s  ©gIM3MHIGOMo  bobgwdfonml
399690@mdoLsmzol,  Looz  3obmbo  odbgds  wbgboglio,  gzgws
53653537 0dbgds 0gbEGH0BoE0MPRMwo ©s ablxowo  3sbmbol
LEOweo LodIsEMOm.

30990™369%0m, MM Lobgwdfoxm LEHMIEGMMHYO0d 0dbgds
dbomds o L300, ImbEgl s0bodbmEo 0ol bgMazs s
bm®dgLbds. B39 30 Bggbol AbG0g 353bo©Idm LW FBsYmEbsl,
50dm3MBobmo  sbdomgds Lobgwdfoxzml s0bodbmwo  3MmgddEol
2356bme 3090 qd5d0.

4.5. bolgdol gobz0msMgdols 3MbEIBEOs

Lodmemem  bsboo  gegd@embmwo  bosBgzbm  Loliggds
90353L 998009 36MHM (39O YOL:

1. ®gyoLE®msgool  gogws  BgdoldoghH  MHYAOLEHMIGHMMM
obslfot sygbowo Habgdol szgom. GgduEwemo dmbszgdgdol
dmbogdoms  dsBsdo  dgyzebol 8999y Mbs dmbgl  momol
135606905 @ 9650930l BIBIT0 A9EDY; gergdEHOMbMwo Fabom
bgadmfgmolb qobmMEogewgds @s dobo dwEodgon® dmbsggdomo
05130 30oFBs; BOMIYGHOMWO FMEHMLYMIMOL  Q5OMIDs O
dmboggdms 35Bol Fglodsdol 3gerdo dolo sdsblmgmgds; smEom

33500, MMIgEog 58cmdMBg3wol bdsl Bsofg®l, deEodgom®
05%0bL dgLodsdol 3gando Bogds;

2. 3L 990093, o3  dmgdowrsdg  HoMmBoBgdom  gsozwol
00096305303009d35L, J000gdl ©339d5L  Loo®Mbgzbm  3sd0bsdo o

2399JH0IOHEIds  LgbbmOo  g3Mebo, MMIgEbgs FsdmEGsbowo
096905 3960EHJOOL Bodmbosmgawo;
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3. bdob doggds — LobM3geo 35bOIGOL Fobfiztog bmdgmo
399m0bsBgds b330 J5¢Tom;
4. LosMBY3bM MBBOL oFMZgds.

2060350, B396 3mb3983E0s30 s0figMowo bss®hgzbm Lol@gds
5006 15F0MmMGAL  LooMBg36m  Losdo  moz30L  gosdmfdgdsll o
90690%g  856G30690sL,  OHMIol  [obssmdEgyos  Bmgsensggors
Bofoo, d0mwgBHgbl s Gglsdsdobs sME Lss®bgzbm w®bsL. ogo
MBOHY6390ymxzl JodlodogrmE MLsgODMIdIL s LObEMMdL. 8
35dBHMOJO0L Fom35¢olobgdom d9ga30de0s 3olsrdGmMm Lol gdol
MEOEIL 30MEHGLMOsDY.

99dHOMbmo  Lss®Bggbm  LobGgdol  ©sbgmyzs s
5Mhg36900L  BoBoMgds  89a30dwos  asbgzobowmom  Hmymes
3Mb6398305 93mbM303zmMo 989dGHMO™MdOL MZslsBOOLOM.

Y9 39530035¢0ljobgdm  08sL, GM™MI doMomso bsxo
0gd69%5 9B XIM50, 53 9MmoEs3L 3Hgdbogols s 3HMAEMmETMEO
MBOHYD390wymaol LobEgdol d9dabsl, bmenm dgdymd dmbgds
dbmwmE ©s IBOmE dmbEogolbs s ©gImbEegol  mabbgdols
2309mygmns Lobgedfogm dowxgE0EH, 8ga30dwos 3mdzom, ™I
909dBHOmbywo  Los®Pgzbm  LobEgdom  sMPBY369d0L  Bo@omgdo
239GOIO00 05RO YR EIdS Lobgedfonml, 306 sOLYdVIEO-
GMsoEowo  bobEgdom.  Lobgwdfogm  s@s®  ©sd9F3L
009E0bgdL, MG JMEMbIEOHO EIBIBMYO 0dbgds Lobgwdfogm
009x9gEGHOLOMZ0L.

obsbodbsgos  bLmEoswrmmo 989G, Mog  Fmbsbargmdsdo
50B736900L50d0 bEMdOL FoBgbsls gsbsdoMmmdgdL. gl m3sbsligbgwmo 30
§065306HMd55 0dols, ™I dmndowsdg 0dgom 296alF3scmemo, M3
dobo bds 56 o035MP9ds, d0gs 5MHBY369dbg Mogolio 3mbLbEHOEME0MMO
MREWJOOL  2oblobmM(309wgdws© s bl dobgds  dobomgol
LobiyM39gen 396OOEL.
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V o530

30g63-Lg396 s bgMzoLemMogbEoMgdmmo
50JoG9dGMmM9dol 3HMMm53eo MYoE0bO30s

5.1. 3m396035305: WCF - &gdbmemaos

00DbgL3OM(3gLYdOL  FguMmErgdolsl gMm-gMoo 3609369 m-
3960 sb3gdBHos WYOPOIHPMBS (3nFMB03Z30) 530353090l TmMOb,
30960 o LYM39MdL FmEOL, SMgmgg 8w9dadMmglgdls s
30bH-obsrgdl Fm®olL. 53 bsfowdo 9o3936Mdom, MYy OMYME
d90dgds  d0BbYL3MM(3gLYdOL  odmYgbgdom  AoToMmEHO3®IL s
3065305 goghoml 3mdnbozsoE0sms Lbgoalibgs bizgbstgdl.

330353006 35500mol Loboo sbobowgds 3Gmad@ol 53900
LosMbg36m LobiEgdobsmgol, MHmBgwdog dmmbmgbowo 0bgm®mdssos
(Qoq0oms,  20mIMBg3eol  Tgbiobgd)  adsdmgggds  bbgo
BoWOoswoEsh. 08539 53w035300L Fgvderos dmmbmzgbols do3bogbs
Ubgs gowosdo s 5139 3sbbol o3gds bbgs gowosmgdols
dmmbmgzgbgdby.

dmogoMo  Jdggdgdo,  Mmdmgdog  3m3bogzsgoobmgol
23000m0ygbgds, oMol  Send s Receive Jdggdgdoo (s dooo
3960530900: SendReply s ReceiveReply). gl 4090090900 359m0yggbgdL
Windows Communication Foundation (WCF) gdbmamaosl
39¢)9md0bgdsms A5oLoEY05 s LETgM3zscygmMgm [86, 87].

50 09300 0353900 ds0EGH0g WPF-53wo3s3os  (Windows
Presentation Foundation), ®mdgog 250m0ygbgdl  3mdxbozsgosl
bbgoolbgs 93e035:30000 d0BOILIOM(3gLYIL FMOL. Togooms, gl
9900905 0gmb 396G 90 LosMhg3bm 3molool maolo (39bGH®o)
5 ®320Mb5EHo 56 MB6OL Los®hY3bm MFBoLYdO (BOWOsEgdO).
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5.1.1. WPF 36mgg@ob 99Jabs

1. 893Jdbso sboawo 3Omgddho WPF 53035300l Lbsboo.
3609940l bobgaro ogmb ElectionSys o Solution-ob VisProject.

New Project lﬂﬂ
Recent Templates [‘NHFrameworkd ']Sortb}'. [Default 'l ‘ Search Installed Tem P‘
Installed Templates E Visual C3

_ . E Windows Forms Application  Visual C2 ype: TSt

4 Visual C# = = Windows Presentation Foundation client

Windows - " application

o . -

Web M WPF Application Visual C#

Office 3

Cloud !{:ﬁ Console Application Visual C#

Reporting -

SharePoint % ASP.NET Web Application  Visual C#

Silverlight B

Test @ Class Library Visual C#

WCF -
Online Templates % ASPNET MVC 2 Web Applica..Visual C#
Name: ElectionSys
Location: DAWPF\MMDBY -
Solution name: VisProject Create directory for solution

"] Add to source control
=

65b.5.1. WPF s3emog3sools 8gJdbs

2. Solution Explorer-do ElectionSys 30mgd@bg 9ombol datrxzgbs
©os3om  5300Bomm  Add Reference s NET @Eb6Howosb
535853 99090 393806 9gd0:

e  System.Activities
e  System.Configuration

e System.ServiceModel

System.ServiceModel.Activities
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3. Solution Explorer-do 29696G0M©gds 306mMLol  gsowo
Lobgwoom Windowl.xaml, Gmdgwoi d93335¢ o Election.xaml - oom.

App.xaml 500 2oblobE3zMogl 30b6mMLol startup-b. gbss
sbs Window1.xaml gsog0o, Gmdgeos 1bos 993335¢0mod oby:

StartupUri=" Election.xaml"

5.1.2. sbsgmo config-gsogol s Class-gdol
89gabs

650gbodg  s3wozsool  3mbgoamMHoMgdol dobboom
(LosmBg3bm  FOWOsEgdOL  HoMEIbmdOL  GqLodsdobs) dgogdbgds
App.config goo@gdol sbewrgdo, GMIWgddos Immsglgdmer 0dbgds
391505900 GO ool 3oHo3MMO dmbszgdgdo.

ElectionSys-36mgd@ol  Solution  Explorer-sb  g306bgzom
Add New Item >. 0semau6 gsbxsMsdo General xa153do 306Bg30
Application Configuration File. 53500l Lobgao s3@™Bo@EnMo ool
App.config().  3mbgogmGogool  gsowdo  dg30@obo  LoFomm
9mbs39990L 5.1 croliobyol dbyogLs.

<I— @olbGHobyo_.5.1 —>
<?xml version="1.0" encoding="utf-8" ?>
<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 Lgdosl 593b 36033600 mdgd0 Gowoswol bsbgaro,
ID (9960350060  00096GH0B035GHMM0) s  JoLsdsMmo  (3MMGHOL
Bmdgeo, GMIgebsg 93w035305 09gbgdl). dmmbmgbols dobsdstromno
396LobE3Gm3L  3mOGHOL  Bmdghl, Lsomos 0dbgds  dmmbmgzbgdo
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2393b5360¢r0. dglodangdgaros bgs 3mMmEHIBOL godmygbgdsg, o gl
3930009090 0gb9ds.

399099 LsFoMms 89ogddbsl 3erslio, GMIGEoE FoblobLgMogl
F9BHYmd0obgdgdl 5303530908  dmMol.  Solution  Explorer-oqsh
Add -> Class ©o Bogfghmo 3emsbol bobgeo Election.cs. 58 gsoedo
©535853mm Labgliog®Egqdo (namespaces):

using System.Runtime.Serialization;

using System.ServiceModel;

Election.cs gsoqdo gsbgbsBrg®mo Lsdo 3ersbo:
e Branch: 9obloHgmsgl  8mbogdgdl  Los®bgzbm  LolEgdol
BoE05ol 8 dsMmMdOL Tgbobgd;
¢ ElectionRequest: 356L5b03Mo3l 3owoswol dmmbmgbols;
¢ ElectionResponse: 356L5H03Mo3L 3olwgbls dmmbmgbols 9glisdsdols
BOE0SOLMZ0U.
5.2 @ob@obydo dmgdweros 9gLedsdolbo 3Mo:
//--- @obEobao 5.2 --- Election.cs ------
using System;

using System.Runtime.Serialization;
using System.ServiceModel;

namespace ElectionSys
{ /**********************************************/

/] 8o0oseols 3mbs390ms bLGOJGHWOOL AobLsbO3G

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

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;
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Address = address;
BranchID = Guid.NewGuid();

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

#endregion Constructors

}

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

// 8mombmgzbol 993gmdobgdol gsblabma®s, 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)
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{
_ArealName = arealname;
_MajorDeputy = majordeputy;
_Region = region;
_Requester = requester;
_RequestID = id;

}

#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]
public Guid InstancelID
{
get { return _InstanceID; }
set { _InstanceID = value; }
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}

#endregion Public Properties

}

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

// Bcmbmgbols d93gmdobgdols asblobwg®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; }
}
[MessageBodyMember]
public Guid RequestID
{
get { return _RequestID; }
set { _RequestID = value; }
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}

#endregion Public Properties

}

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

/7 bgez0bol 30b6EGHOYIGHoL doblsbmams, IElectionSys
// ©0dgwoa ™Mo 9gomEobysb 9goagds: RequestElinfo() o
// RespondToRequest()

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

[ServiceContract]
public interface IElectionSys

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

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

39009250, Solution Explorer-U 99690 sbgomo bsbg (65b.5.2).

Solution Explorer * X

2 E s
; Solution 'VisProject' (1 project)
4 | BlectionSys
> [=d| Properties
» =] References
=9 App.config
a = Appaxaml
%g] App.xaml.cs
#] CreateRequest.cs
#] CreateResponse.cs
#] Election.cs
a = Electionxaml
% Electionxaml.cs

L"-"f*; Solutio... | i RCEIN - e LA

659.5.2
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5.1.3. WindowForm-ol gs6Lbs%bm3Ms

293bLbso Election.xaml @3sowo @s os300Pomo XAML tab.

B5396533wm» 3m©o 899930 5.3 wobGobyol GaduGoo:
<l-=— qolGobao_53 ——— —
<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-bos®hg3bm LobEHgds" Height="480" Width="650"
Loaded="Window_Loaded" Unloaded="Window_Unloaded">
<Grid>
<Label Height="40" HorizontalAlignment="Left"
Margin="12,0,0,0" Name="lblBranch" FontSize="22"
VerticalAlignment="Top" Width="276"
FontStretch="Expanded">mwdo: mbméygomo</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>
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</ListView>
<Label Height="30" Margin="15,0,0,210" Name="label5"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="148"
HorizontalContentAlignment=
"Right" >05560¢sM0 ©g3MGsG0:</Label>
<Label Height="30" Margin="34,0,479,180" Name="label2"
VerticalAlignment="Bottom"
HorizontalContentAlignment=
"Right">Loo®hg3bm mmdo:</Label>
<Label Height="30" Margin="45,25,0,150" Name="label3"
VerticalAlignment="Bottom"
HorizontalAlignment="Left" Width="60"
HorizontalContentAlignment=
"Right">®gyombo:</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"
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="1lstEvents"
Height="130" VerticalAlignment="Bottom"
FontStretch="Condensed" FontSize="10" />
</Grid>
</Window>
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990009y o300MBomo Design Tab. gm®dsl Mbs 3Jmbogl
99900930 Lobg (6b.5.3).

geo-lss@Rggber Lolydods

cerdo: BGHago;mo

Reqguest List

BigmPngafo IFNALA0

Lisxmfnabes eagedor

Fropnmbn: Send Request
~ Ewent Log

65b.5.3. ,bssGBgzbm MBds6o*

gm®dob  bgs bofoedo  Immbmgbgdol bos (RequestList)
sbobagl gdmbver dmmbmgzgbgdl, HmIwgdos dmddggdl. dmmbmgbols
AL B3b5@ M0Mmbsee 396GH®T0 259m0ygbgds 3gagdo gm®Iol
dm5do. o 8090000905 FoROO0MSE,  FoFMOOGHIMO  ©I3MGHIGOL
339560 b., LosMPBg3bm merdo s Mg0mbo, 99809y 293%s360L Los3zo
»00000bM3bol 354bogbs“ (Send Request).

»0003@gbsms  MgyoLEBMsgos” (Event Log) d3gs dstibgbs
319mbgdo sLobogl 0BBIL3OMEgLYdOL TgEYmd0obgdgdl.

5.1.4. gduEob BsdfgMol Hgoobsgos (TextWriter)

WriteLine g99090d0bmgol, ®mdgwog 450moyggbgds @gdu@ob
23900boGobo  93Msbby, o6  ©oa30ygbgdos  ™m3z0lLgds TextWriter.
3bLmol Hgg0ddo GgduEBo 93GHMBoGHWIMOE TMOE6gds, BMMT>DY
3990bEobo© 30 Mbs 393936mo  TextWriter 3awsll.
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5.1.5. 53@0035300L LBsGH03H0 3080007900l
9PONB30wyngs
05300056 Mbs 8gogddbsls LEoGozMMo  3Eslo, GmIguos
BOHMB39wYmnl  930035300L  BobxsMlmsb  3masl.  Solution
Explorer-do ElectionSys—bg dombol dotx39bs ©owszom goMbg3m
Add -> Class (bsb.5.4). 3awsbol ULobgeos Applicationlnterface.cs,
IOl 3OHMYMTME0 Mgoe0BoEos Im3gdmeros 5.4 wob@obydo.

st s N =~
Installed Templates Sort by: [Default '] i [

4 Visual C# M

Code ch| Class Visual C# H
Data
General q cﬁ] Interface Visual C#
Web
Windows Forms —=| Windows Farm Visual C#
WPF
. S5l |
Reporting Lﬂ User Control Visual C2 i
Workflow ‘
Online Templates @ Component Class Visual C#

Marne: ApplicationInterface.cs

6sb.5.4.

/l = = @obEobyo_5.4 — — 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)
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{
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)

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

}

public static void NewRequest(ElectionRequest request)

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

ApplicationInterface 3aosbl 533l LEsG03WOHO FodMNOMYIJWO
(Lapp) 93035300l gsbxoMsby (MainWindow 3awsbio). biGe@ozmdo
AddEvent() 9gomo Jdbol ListBoxTextWriter 3¢sbol gabgadens®u,
MHmdgwoi 999amddo 04690y M95¢0BgdMYwo s 0dobgdls dob
WriteLine() 8gomqU.

2493bLbs Election.xaml.cs gosowo ©o ©o353s¢Hmm 999930
Lobgbog®ggodo:

using System.ServiceModel;

using System.ServiceModel. Activities;

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

using System.ServiceModel.Channels;

using System.Activities;
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using System.Xml.Ling;

using System.Configuration;

©o3505mm  MainWindow()-8o 3mbLE®MWIGHMGol  dqdga0

3MQO:
ApplicationInterface._app = this;

og this 5060305¢gdL _app 80dsGm3sLb ApplicationInterface 3g0olido.
30650056 030 LEOGH0IMOO Jwslios, dsbdo 0dbgds Tbmermp gooo
939993woMm0, GMIgELsz 99469ds dodsGmzs MainWindow 3awsbiby.
053905¢ ™ 39990 dgmmgdo Election.xaml.cs gsogndo:

public ListBox GetEventListBox()

{

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

GetEventListBox() 9gom@o sdMwbgdl 9356 dodmomgdgwls
ListBox-ob  god@mdMogo  3mb@Gmmeobmgol, Mmmdgwdssg  bs
abobml gl Imgergbgdo. o9 dgomEL 0y4gbgdl ApplicationInterface
3wsbo. AddEvent () 9g0omUl 094gbgdl s3aozsgos 35306, GmEs dsb
b FoMqds Im3gbols sBs@gds.

5.1.6. ListBoxTextWriter—ols 695¢00b530s

©53505¢Mmm 30mgd@b 3wosbo ListBoxTextWriter.cs, Hmdeols
95000Bs30s 5.5 woliobados dmEgdoero.

/l = = @ob@obyo_5.5 --- ListBoxTextWriter.cs ---
using System;

using System.Collections.Generic;

using System.Ling;

260



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

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
{
if (_encoding == null)
{
_encoding = new UnicodeEncoding(false, false);
}
return _encoding;
}
}
public override void Close()
{
this.Dispose(true);
}
protected override void Dispose(bool disposing)
{
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this._isOpen = false;
base.Dispose(disposing);

}
public override void Write(char value)

{

if (!this._isOpen)

throw new ApplicationException(textClosed); ;
this._ listBox.Dispatcher.BeginInvoke
(new Action(() =>
this. listBox.Items.Add(value.ToString())));

}

public override void Write(string value)

if (!this._isOpen)
throw new ApplicationException(textClosed);
)
if (value != null)
this._ listBox.Dispatcher.BeginInvoke
(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 < @ || count < @)
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)));

}
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ListBoxTextWriter 3¢obo oMol  900gdmwo  sdLEGMsGMEo
TextWriter 3@obo@sb ©@o MHOHMb3ggerymas Write() dgomob
2396bmO309wgdsL, MHMIgEoE 5oBHIdL LEGH®OoJmbl ListBox-do (0
ALMM0  asbobmMzogrme Write() 8gomol bsdo  a5s@30MmM3s,
0dobmgolb ®Mmd ogml dogdywo, OGmyms char 6 string 6 char []
050030).

2OLYdMEO 3MbLEOWIEHMOO 049690L LEHOGOIMO
ApplicationInterface 3g0oobll MainWindow-ob IstEvents 3mb@®marol
00bogds©.  0go  obY3y  WYIBOWBIGYNgL  3MBLEGYIEHMOU,
MHmdgdog ListBox dgodergds 8gbdwyanogl. gl 3mbl@®mwydEHm®o
3990m0ygbgds ApplicationInterface 3¢sbol AddEvent () dgomoo.

ListBox-ob Add() 0goom©o bmOE09wEgds  93¢035300L
A9 mEgdol  Bogool (thread) Yg8gaoE. 030  539mModL 535l
Dispatcher-ob BeginInvoke() 89gmm@olb  gs9mygbgdom, MmIgeogs
sbmEzoMEgds IstEvents 9sG030L  gangdgb@mob. gl Lsdwgogdsl
5dg3l 390mEL 039Foml bgoolbgs 653500g80sb odmdsbgdols
QOOMBSE.

0dob @o0m, MmJ ListBoxTextWriter 3awolo sG0ob dowmgdweo
TextWriter-oob, 990d¢gds dolo domomgds, Gmamems TextWriter
®30Lgd0Ls BydoldogMo WriteLine §090900bm3zol. s LES@G03mMo
ApplicationInterface 3eoobol qo8m, ListBoxTextWriter 3awsbls 8g9w9denos
§300m0s IstEvents gangdgb@d by 93¢035300L 39Mg@absi 3o.

sbg O™, 5OLYOMBL Lodo gbo IstEvents doGM30L 9ergdgbEdo
A9JbEHOL LToBHJOS:

* 53035300l d0b0sb, 4dmoygbgds wrmzscrm®do AddEvent ()
09900™MQ0;

® 530353006  goMgsb,  godmoygbgds  ApplicationInterface
3wsbolb AddEvent () 9900m@o;

e WriteLine J09009090@9b, dogmomgds TextWriter m30L9ds
ListBoxTextWriter-%bg.
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5.1.7. 8735 36Hm39L9d0L GgsEoBsE0s

5.5 bsboBbHg bsbgzgbgd0s BMYso wmp03s s dg@Ymd0bgdsms
Bogoo. 53 Ugdgdol ganrgdgb@gdo dmagz0sbgdom o0dbgds sblbogro,
20x 965 30 39Bbow 046905 doMomao 3mb3IBE0GdO.

o6 5OLYdMBL  9M030mM0 Receive Jdggds. dob Fog036o
83035305  000gdL  990535¢  dgBHymdobgdgdl, 990wy 30
20900dobgdl (56 s0oqbl) 3wds 3HmEgLL.

5.1.8. 39¢gmdobgdsms domgds

5.5 BobsHBy LgMH39HE0 53035305 0YOL TgBHYMdobIdL s
LD 9393000900  gergdgbBHO OAMLTJHY MOl  gdgwo
IElection.RequestElinfo. 9565 530bs, 300960l 5300035305 00gdL
393Ymdobgdol o gargdgb@o IElection.RespondToRequest-om s6Hob
50b0dbmo0. giss bgHzolwywo 3mbEHMsdEHOL Bgmmegdo.

2393bLbs  Election.cs  gsowo, OHmIgwdos  go0mBbogds
0b6@9MHx390L0L 9000980 4obLBOZMYd.:

[ServiceContract]

public interface [ElectionSys

{

[OperationContract]

void Elinfo(ElectionRequest request);

[OperationContract]

void RespondToRequest(ElectionResponse response);

264



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

Client Application Server Application Server
i Workflow | £ i Workflow
i i i
] ] ]
| bmBequest_Click : ' '
] I I
| | CreateRequest | | '
e
! | WriteLine ! , , !
ey I'| [Election RequestElinfo | !
WaitForResponsz | ! : !
: : Applnt RequestElinfo :
: : RequestElinfo ﬁ
i i i
: : : WriteLine
! 1 *—4- Invokslisthod
1 I I
: \ [ApplcNewRaquest | | " aiforResponse
: : AddNewRequast :
] I I
] I ¥ I
: : Reserve or Cancel +
] ] .
: | Renmetlntomrk -!»WMMRM
: : : CreateResponse
: : : WriteLina
1 1 1 Sand
Y I | |
[Election RespondToRequest : : :
Applnt.RespondToRequest : : :
RespondToRequest i i i
] ]
ResumeElnfomark -i 1 1
I |WaitForResponsz | 1 1
| [WriteLine | s :
i i i
6sb.5.5
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LoFotms 93069  330gdol  BoBoMgds.  39MGAme,
OperationContract-b ©J6s ©s98s@H™b (IsOneWay = true). g3g9dmo
BoBg9bgd0s gls:

[ServiceContract]
public interface IElectionSys

{
[OperationContract(IsOneWay = true)]

void RequestElinfo(ElectionRequest request);

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

¥
39HYmdobgds 0gHogbgds d0BOYL3MHMEILMD gPMo©, Topa®sd

3sbbo doowgds ServiceHost-000 93035300l doabom. sbg, GMmI gL
9055 BJ603mm0  mOIBH0Z30 LodIMO. SOLYOMIL  TgEYmdObIdIdO
06039 3035600 d0m. MoYsb 2oabogzbol s Jomgdol LodmEmm
090G0gdo Bbgoabbgss, WCF 5358 s530Jlo6Madl GMmam®3 (39039
90O gd0sbo 9@ Ymdobgdgdo.

5.1.9. bg®gzoliols 3mb@®magGol MgoerobsEos

LgHzobol 3mb@Mmad@o 20BLsBEgM3L dbmeom
bgadolsfgomd  IgmmEgdl, o030 9O MHOHMb3gEymRl oo
0839996353050 (Mgo0BoE0L).

B3960 3MM9gdEHoLm3OL  sE0gdgEos 58 bo3ombol  250sHY39@s.
sdo@mdos, Solution Explorer-do ElectionSys -bg 9s6x3965 wowszom
300Bg3m Add Class. 3030000900 3esbob Lobgerl ClientService.cs.
dolo 3oL MJoE0DBsE0s Bohzgbgd0s 5.6 woliGobydo.

/] ===== @0oliBHobo 5.6 ==== ClientService.cs =====

using System;

using System.ServiceModel;

namespace ElectionSys
{
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public class ClientService : IElectionSys

{
public void RequestElinfo(ElectionRequest request)
{
ApplicationInterface.RequestElinfo(request);
}
public void RespondToRequest(ElectionResponse response)
{
ApplicationInterface.RespondToRequest(response);
}
}

b Hgowobsgos  04gbgdl  ApplicationInterface  biGo@Go3m®™
3wsbl, Gmdgeoa m339 99ddbowos B3gb og®. ymggero dgomeo
MdGorm© 0dobgdl ApplicationInterface 3¢0sbol dglsdsdols Igormb.
203bbboo ApplicationInterface.cs 8500 s ©I3505GM® F9dIR0
d900m©9do:
public static void RequestElinfo(ElectionRequest request)

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

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

9l 99MmEgdo, Mogol dbMog, 0dobgdl Tgbodsdol dgomgdL
8303530530  BEOGH03MNMO  F0dM0MGIWOl  godmygbgdom. LoFoMm
069%5 53 99gonm©gdol MgomoBgds Election.xaml.cs  g3s0¢do, Mobog
0m230069800 53006 gdOm.
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5.1.10. ServiceHost-0ols $35¢00bs30s

33¢0035300Lm30L 930 gdgos ServiceHost-ob M95¢0BoE0s
990535000  F9BYymdobgdgdol  dolLowgds®  (AmLobdgbs).  og3bLbsm
Election.xaml.cs 8350¢00 @ ©535853 ™0 99800920 3rsbiol Hgz™gdo:
private ServiceHost _sh;
090 Mbs M3l 3MBLEHMMIEHMMOL fob. sby:
public partial class MainWindow : Window

{

private ServiceHost _sh;

public MainWindow()
{

InitializeComponent();
ApplicationInterface._app = this;

ServiceHost 0fjygds 95806, Gm@Es 3obxs®s BoG3z00mmeos, @
0bMMgds, OHMEs Bobxs®s sIMEHZ0MME0s. G90MPYdIOL TG YOS
BoB3969005 5.7 ewoliobado MainWindow 3wsliobogol Bs@go®mgol
5 50mGH300m30L Iz gbsms 333390 gd0olL LMo OBI30MC.
/I - @obEobao 5.7 --- The Loaded and Unloaded Event Handlers --—
private void Window_Loaded(object sender, RoutedEventArgs e)

{

/1 950bLBSL config oo @s B0gxEgl Fowoswol bsbgwo s
/I 90bo Jugawy®o Jobsdse0

Configuration config = ConfigurationManager.OpenExeConfiguration(

ConfigurationUserLevel.None);
AppSettingsSection app =

(AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["Address"]. Value;
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/l 0050l LEbYOL FodmEHsbs BMMIoby
IblBranch.Content = app.Settings["Branch Name"].Value;
// ServiceHost-obs d94dbs
_sh = new ServiceHost(typeof(ClientService));
/1 @3LaLEMEOL F9OhGHowoL (Endpoint) 3o gds
string szAddress = "http://localhost:" + adr + "/ClientService";
System.ServiceModel.Channels.Binding bBinding =
new BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(ILibraryReservation),bBinding, szAddress);
// ServiceHost-0b 25bLbs 993ymdobgdgdol dolowgdsc (listen)
_sh.Open();
// ListBoxTextWriter -ob &qb&o®mgds
//ListBoxTextWriter Ibtw = new ListBoxTextWriter();
//Ibtw. Write("gb 5ol ¢gb@o - This is a test");
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{
// service host-ob o@G™M39ds
_sh.Close();
}
dmgegbol ©sd3m3s39d9wo Loaded bLBOL 3mbgogm®ogool
30l s 5053LgOL  Los@Bgzbm  MBBOL  (Fooseol) Lsbgeols
IblBranch - 8s6m3ob  gagdgb@do, s8oGHmdsg BmOIs  sbobogl
@WMISNOHO FOEr0seols Labgenl.
09009y  0Jobgds  ServiceHost — 096503%sgMo  (passing)
ClientService 3gobobos, ®MIgEog sbaEsbobl 993Jdg600m GmymMs dobo
MgooBsgos. 89009y 030  93MmbxoMGoMadL  ollimyeol
P90GHowL  ServiceHost-o30l, 0ygbgdol 6o 3bmdowo  dobsdo®mol,
doddob s 3Mb6EHMogBHOL Ladgmenl.
Unloaded 9mgugboll ©s38v9ds53909¢0  wdMom@  buyMogl
ServiceHost-U, sbg Mm3 9930 d9@Yymdobgds s0s® doowgds.
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5.1.11. Lsbo8bggdo (Bookmarks)

Lsb0dbggd0 0denggzs Ledoegdsl gobgMml dwds 3G MEgLo
390bobml doMzgmo oby, Gmd dgdamd dgodegdmogl dobo 08539
D9OGH0W06  gobobengds.  obobo  ©sdMTsgzgdeos  dmbsigdms
Jobomgds  dgdamdo  smEaqbol  dobbom. 53  3MMmgd®do,
052500mo©, MHMEd dmmbmgbs JomgdME0s, 53¢035305L gsdmadal
936036%g gl Bmobmgbs s gEmEgds FMIHAsMYdOLYD 3oLmbols
(30/565) FgBHobol. 9989y d18s 3MmEgbo Mdgamgds 53 3sbbols
3930,

1560dbggd0 04dbgds AMIbIsMGOgMs sdBHoOHMdom. o B39b
393J0600 Bmo §99gdal, Gmdgwoi 98amddo godmygbgdowo
096905 Y3996, Loog Lsbodbg dmombmgls. LibraryReservation-%yg
Solution Explorer-do, otxg9bo WOWHIOM 0539953 Mm»
WaitForInput.cs 3asbo, Hmdeol 5.6 ¢roli@obyo dmaqdmwos §390mo.

A4 New ben - ' o
Instalied emplates Saby D}_f:‘ > D , tatled Tarmelate P
4 Vunl G2 ‘ 5

Types Viual G2
Code Ci] Class Vol (2 | e
— =1 Ao empty class definticn
Outa ) ’
Genesal :E’j Interface Vigwal (2
Web
—
Windows Forms J Witvdows Form Vil C2
Wot
fepotting ﬁ User Control Visal &
Worlflow
g ot roac
" Window (WPF) Vil G
| Lot [ ot 1WE5) T e -
Hame Watednpet.cs

N 22

65b.5.6. WaitForInput.cs 3emstols 8gJabs
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/] —-- @obEobao 5.8 ----- WaitForInput.cs --—----—-—--—--—---
using System;
using System.Activities;

namespace ElectionSys

{

NativeActivityContext-096 ~ 9085(m30L  LsdMogdsl,  GMIgeros
93090905 Lobodbol dqLaddbgars. 0o slg3zg 0ygbgdl odermbols
3960L0sL  (3Esbdo <T> 50b0dgbss). 9905350 0TI EBHO sbobogl
0mbo3gdgdl, OmIWgdoE  9wsg39ds  d0BbYL3MMEILL, GmEs ol

239bsbangde.

public sealed class WaitForInput<T> : NativeActivity<T>
{

public WaitForInput() : base()

{

}

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

protected override void Execute(NativeActivityContext
context)
{
context.CreateBookmark(ElinfomarkName,
new BookmarkCallback(this.Continue));
}
void Continue(NativeActivityContext context,
Bookmark Elinfomark, object obj)

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

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

}

0mdbdomgdeol gl Jdggds 4o0moygbgdl NativeActivity bodsbm
3ol (CodeActivity-ob bs33ws), 080GHmd HmI 0go 5dwgal dsl
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d9Lodgdgeos  gs9mygbgdmee  0dbols  4obdgmMgdoo  Bmbsigdms
6900L309M GHO3Msb.

Execute()  9gom@o  0dobgdl  NativeActivityContext-ols
CreateBookmark() 9gmmoU, 80mmomgdl Go bsbodbol Labgwl s
9080000009l 9399850mdobgdol 3gomEDby, Lbobgwoo Continue().
MHmnEIbsg 313> 3OMmELO s©0EYIBowos, 35906 gU M3RsBmdsbgdols
0900m©0  LOHMEEGDS.  YIMOELIMId0s,  MHMT 35T dsbgdols
0900m©0  Md0g9dAL  ©g¥MY™MdL  dgbodg 35M59gGHMOL  Loboom. glss
9mbo3999gd0, fomdmyqbowo s3wozooom. ogo 0bsbgds Fgdogow
56996330, B3 bgedobsfizmdos d3obbglidmmiglolmazol.

39BHomOHMdgd0 (Jggdgdo), HMIWwgdoiE 09gbgdl Lsbodbgadl,
bs 0gb5L goo@zomhmweo (override), Gmd Canlnduceldle ;mgolgds
306mbgdgl true 96039369 MdsL. gl 3o  MHEOMBlzgwymals dwMds
36398, OHMI 2530 IB Mool IEyMTscmgmdsdo 5653, Lobsd
Lob0db0m Imbgds Jolo s@Abs.

5.1.12. SendRequest 385 3Gm3Eglol HYsemoBGos

by 9935MHEmod 393y 3Mm3gLgdoL MYoE0BsEos. Solution
Explorer-ol ElectionSys-%g 856x3965 wowszom sgo®bomo Add ->
Class. Lobgewo ElectionWF.cs. 3000L Hgoeobsgos dmEgdmeos 5.9
wobi@obydo.
/I --- @obBobyo 5.9 -- 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;
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namespace ElectionSys
{
/7 9L 8500 8903536 MO0 workflow-ob goblabg®mol :
// SendRequest - 5060305w0boMgdL sbogn Jmmbmgbgdl,
// ProcessRequest - 53mboggdl d9dmbivyen dmmbmgbgodl
public sealed class SendRequest : Activity
{

// 890535¢00 5 58MT535¢00 56OmI9bEJOOL AoBLOBLIMS----
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()
{
/! (3300500900L goblba®ms 53 workflow -bogol ---
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 -ol 356LsbO3Ms ---
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>
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(env => request.Get(env)),
RequestAddress = new OutArgument<string>
(env => requestAddress.Get(env))

}s
new Send
{
OperationName = "RequestElinfo",
ServiceContractName = "IElectionSys",

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

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

}s

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

}s
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¥
}
}
/1 5 79605 ©5905@™L Foabdo® woliGobyo 5.10 slsliGvymmo®

mbs 5036086mm, GMI ymgger WriteLine Jdggosl gL
59539000 MZ30Lds:

TextWriter = new ListBoxTextWriter()

ol 30Momgdl 03By, MM sbogro Jwslio ListBoxTextWriter,
MHmdgwog 0dbs MgooBgdmwo, by 0dbsl 4sdmygbgdmeo 50
39JGH0L EOL3MYoBY FodMLoEBsE. gU Fodmof393L BHgduBOL sbobzsls
IstEvents ds®o30L gengdgb@do.

bbgs  qoblbgoggds 005805, G™I  dmIbIsmdol  Jdggds
WaitForInput godmoyggbgds Receive J899ool bogaero@. 93035300
d00©gdl Lodslvbem FgEyYmdobgdsl dmswm (306H300). M3
do0©gds  3sbvybo, 0500b  83¢03s30s  50oYIBL  MTs  dM39LL,
H0IgeoE 30dobatgmdls ElectionResponse 3amolido. gm@o@lowgdos,
™3 ImIHTsMgdol Jdggds gobolsBrzmgds MHmym® g WaitForlnput
<ElectionResponse>, 90mmomgdl 6o, @I goobsggdo dmbsggdgdo
096905 ElectionResponse 3¢sbob.

5.1.13. ProcessRequest 3985 30m3gliols Ggsenobszos

ProcessRequest 3ds 300 39L0 96LbsbD036M9ds dm390w9e0s 5.8
@obGHobgydo. Bogsds@mo gb 3mo ElectionWF.cs ggsoqndo.
/] @0obEGH0byO 5.10 =========
public sealed class ProcessRequest : Activity

{

public InArgument<ElectionRequest> request {get; set;}
public InArgument<TextWriter> Writer { get; set; }
public ProcessRequest()

{
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/7 (33@0@gd0b 35BLBgMs 58 workflow -bomgol ---
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 asbbobogms ---
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))

3

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))

1

new CreateResponse

{
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Request = new InArgument<ElectionRequest>
(env => request.Get(env)),
Reserved = new InArgument<bool>(env =>
reserved.Get(env)),
Response = new OutArgument<ElectionResponse>
(env => response.Get(env))

¥

new WritelLine

{

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

{

OperationName = "RespondToRequest",
ServiceContractName = "ILibraryReservation",
EndpointAddress = new InArgument<Uri>(
env => newUri("http://localhost:" +
request.Get(env).Requester.Address +
"/ClientService")),
Endpoint = new Endpoint
{
Binding = new BasicHttpBinding()
}s
Content = SendContent.Create (new
InArgument<ElectionResponse>(response))

}
}
}s

0doL 35303605, ™I sfHYygds 0gmlb Receive Jdgwgdom, Groms
00090 0dbsl 8905350 dmmbmgbs, ElectionRequest 4005L39aL
09935 3OmEgLL 8905350 sGydgbBol  godmygbgdom. WriteLine
989905, GMIgeoE dmbgal dsb, 36mdL dgdsgocn dmmbmgbob.
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InvokeMethod J89gds 399m309ggbmom dmbogdoms
39000539050 530003530580. ApplicationInterface 3Wsbo
dmbgObgdmo@os d9LOHMEgdEo o0 dobboon. 090
BMHMB39wygmxl 3ds 3OMmEgLL, oM oBbMM309wEgL 35dmdsbgds
83035305d0. InvokeMethod gd9ggds 0dobgdls ApplicationInterface
3wosbol  NewRequest()  9gooml  ElectionRequest — 3¢mslido
2303b539850.

2o3bbboo  ApplicationInterface.cs googo s ©O35T5EHMM
d900mEo, MHMIgog MOMmIwMmE 0dsbgdl  AddNewRequest ()-U
53(003530580:
public static void NewRequest(ElectionRequest request)

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

39900930 9dBH0MOMBss BmdbIstmgdeoly WaitForInput Jdggds,
H0Igeog 3o8m0ygbgdmes SendRequest dwgds 3G EgLbido.

20X 9O 030 gemEgds Bool-dgbo@sb domomgdsl, ogm 0y
005 X39O obobgwgds  (LomoMo). CreateResponse o
WriteLine 0990900 030390. 54 3o9moygbgdmes SendReply §0ggds,
306500096 00 04m 53953060900 Lsfiyol Receive J09gdsliosb.

50 3MmgdBHdo, 3065006 5Mos sMg30msM0o Receive Jdggdo,
B39b  @200m304gbgdo  Send  JAggdsl.  Logm@omadms,  Mmd
EndpointAddress 5{gmdoeros doLsdstrmol  gsdmygbgdom  (3mMEHol
B03gH0), H™MIgEos 49035¢0olHobgdos gbo@sb dmmbmgbsdo.

5.1.14. 53@035300L G:95¢0DsE0s

09000920 00x0 9GOl  53¢035300L Mgo0DsE0s. SOLYGOMDL
003 gbsms M00gbodg ©sddmdaggdgero (event handlers), Mmdgeoms
M9o0Ds30s  9Y30GOIJ0s,  93MIM3g  G9OMEGdo,  OMIMIOO;
24500dsbgds LEsE03MMo ApplicationInterface jersboo.
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5.1.15. 84985 36Hm39L9d0L Jabgd3es®gdols
b FgMs
3300035305 M35egMMl Mbs 500936909l doBBILIMHMgLOL
930993WwoMmgdL,  sdoGmdsz Tl Fgdawos  dobssberml LMo
935993oM0. 530 TGO gds glsdEwgdgEr0s JoMGH0350 Md0gJEHOL
9dbogmboo.
29bbgboo Election.xaml.cs  gosoo o ©99853Hgo  3eslol
9360900 3mdbds0gderol ServiceHost _sh L®ogmbol Jggdmon:
private IDictionary<Guid, WorkflowApplication> _incomingRequests;
private IDictionary<Guid, WorkflowApplication> _outgoingRequests;

obobo 0y9b90dL 00%b936MHm 390l 935993wscmob
0©96H0GB0IGHMML,  OHmamOE  gduiozmbol 2oLo@adL o
WorkflowApplication md09J@lb, Gmym®E 96083690 mdsl. 30650056
83035305 5899953908 mGogg Imds  3Mmi3glL  SendRequest o
ProcessRequest, s80&Hmdog ULoFomm 0dbgds  @gdbogmbol  m®o
™309JAHO.  ©93585GHMm 3MBLGHOMIBHMMTo 3m©o 93 Mmd0gdBHYOOL
0603050 Bgdolmgzol:

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

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

LsFoMOHMms 3093 gOHMo 30609 330w gds  dmdbTsGgdEol
CreateRequest Jdg9ds80. d0BbYL3OMEILOL  gaBgd3wstols 1D
399mygbgdmem  mbs  0dbsl  Gmam®@E  ElectionRequest  3ewobiols
RequestID 39wo0. 5300035305 35U 459m0g4gbgdls 30rmEglols gebsbergdols
©OMb.  9o3bLlbsm  CreateRequest.cs  @ooo @5 993339 M®
200mdsbgdo, Mg Jd6ob ElectionRequest 3sll,
3¢ 9mbs@ommo  3mbLEGOWIBHMMOL  A5Fmboygbgdes©, MmIgaros
©90mmdL dgbyog 3560509BHOL RequestID -030b. ©s3095¢™m» dwdo
LbEHOodmbo 3mobl d9dgy Ggdu@ao:
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// -- ElectionRequest 3asbol d9ddbs o dobo g3Lgds dgbodebo
/] 563908969000
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
}s
context.WorkflowInstanceId // gl sgdo@o!!!

)s

5.1.16. 33z gbsms sddmdsggdgero
(Event Handlers)

sbogro  dmmbmgbol dgloddbgwrs  dmdbdoMgdgeo  F9oglgdl
Asg0205_0937935H0l_g3560b,  cagmdols_sbisbyemgdol,  Gggombols_bsbgerol
300l 5 550mddggdlL Send Request  ©@oogL. 53 dmgzwgbols
©OEH30L MYoE0bgds Bmgdweros 5.11 wobEobado, Election.xaml.cs

335000 d0.

[ --- @oobBobyo 5.11 ----- Click Event -ob (595¢20%98s -----

private void btnRequest_Click(object sender,RoutedEventArgs e)

{
/7 @d0gd@Hob ewgdbogmbol Setup 356599BHOgd0L Jobsffrmgdes ---
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));
WorkflowApplication i =
new WorkflowApplication(new SendRequest(), parameters);

_outgoingRequests.Add(i.Id, i);
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i.Run();
}
50 9gomEol 300390 bsffoero Bgzgbmzol Bogbmdos. oo

04gb9gdl md0gd@ol gdlozmbl 8gdsgoco s6ymdgb@Egdol dglabsboc,
Mm0wgdo3 MBS 29939l d0BBILIOMEILL. Tgdgy oo Jdbol
WorkflowApplication-b, ©m3dwol  3mBLEHOMIEHMOLSE 39059399
356599 0M90d0:

9185 36m39L9d0lL gB0boEos

05093GHobL @gdlogmbo, Hm3gmog 890353l 9835 s6mBgbEgdL

WorkflowApplication-o 89999y 9ds®gds _outgoingRequests
30¢9J30sL. dmMmU, 93Hga3EsM0 go0dz9ds Run () dgomooom.

9mobmgzbgdol Lool gm®mIsHg IMmogLgdMER0s  VOWs3gd0
Reserve o Cancel, ©mdgwmsg 094gbgdl dmdbdamgdgero  0dol
JoL5MOMPIWO©, MY MMIYEo 9ergdgb@Eo ogm gsdmygbgdso.

512 @ob@Gobao s0fghl 93 ©oEs3gdolmzol  dmgzwgbsms
50005390 gdolL  HJooBoEoslt.  ©zsdsGHM® gl dgomEado
Election.xaml.cs 3¢0sbdo.

/1 -- @0l obao 5.12 -- Reserve s Cancel moe»s 3980l Ggserobsgos --

// --Reserve ©ows30L dmzwgboly ©sddwds3909e00 ---
private void Reserve(object sender, RoutedEventArgs e)
{
/7 93993 s60b ID -l domgds Tag-ob m30900sb ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
ResumeBookmark(id, true);
}
// --Cancel ©ows30l Imgergbols sdd)dog9dgwo ---
private void Cancel(object sender, RoutedEventArgs e)
{
/7 93993ws60b ID -l dowgds Tag-ob m30900sb ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;
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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);
}
}

dmgmgbol  ©odd8s390wgdo  ogdl  dnds  3GMmgLol
930993womol ID-b wowszol Tag 30L9d0@s6. Fgdgy 0dobgdl
ResumeBookmark () 9goml, 90s(m@gdl true-l s6 false-l, 0dobgos
dobgz0m, 0¥ HMIGEo OEIs30 0ym sdmgdgrgdero.

ResumeBookmark () 9gmmeo doowmqgdls WorkflowApplication-l
_incomingRequests-30¢9J3000s6 o 2090dsbgdl dols
ResumeBookmark () 99mm@U. 250593995 bsbodbob babgero (bookmark
name) s 060393bgermds, MMmIgdog 9aHgI3wWsmo  dobobargds
(resumed).

5.1.17. ApplicationInterface dgmmegdo

B396  9obgLobwg®gm  ApplicationInterface  3goobol  Lodo
dg0mEo.  obws  Mbs  MBOHMB3g3ymm  Fommo  MGo0BOGOs
MainWindow 3awobdo. ¢ogblbso  Election.xaml.cs gsowo s
Bogodo@mm o0  3gomEadol  Mgogobsgos  5.13  obEGobyol
dobggzom.

//--¢ol¢obyo 5.13--ApplicationInterface 3gmsliols dgommgdols HgserobsEos--
public void RequestElinfo(ElectionRequest request)

{
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// ®d09dBHob wgdbogmbol Setup 35(39@MYO0L Fobofimgdws ---
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.InstancelID = 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)));
}

RequestBook () dgomo sbsgrmyon®os btnRequest_Click ()
0900mEOL. 030 4580m0dobgds 05d0b, GmEs 890s35¢00 FgBYmdobgds
000g0os ServiceHost-oob o bgMzol 3mbGHModEol RequestBook
0900m©0 JomomYPdos. ol 5390l Mmd0gJGHoL wgdbogmbl ghmo
36mdgbEGHOL dglsbobog, Jdbols WorkflowApplication-U, 5353gdl dols
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_incomingRequests 30me9d30sdo, bmm 8909y 500mddgogdl dwds
36m3gLL.

RespondToRequest () 3gomo sb93g 49dmodsbgds ServiceHost-
6 Foegdmmo TgBHymdobgdom. 00 godmodsbgds dsdob, Mmiss
RespondToRequest 9900m@0s 30000090 o. gb bgds 35006, Gego
bbgs 50w0srgdo 53Hegbol 396 3oLwbl dgdmbivgen Fmobmgbsby.
030 090 mdL WorkflowApplication-U _outgoingRequests
3M9d300©6 ©s 5096l Lsbodbgl, ¢ods35¢wl ElectionResponse
3wsldo.

AddNewRequest() 299m0dobgds ProcessRequest 0o
3OmiEglom, OHmEs  doogds  sbowo  TgBymdobgds. gl bgds
InvokeMethod 39900l ©obToMHJdOm. 030 MOMIWMP OS5T5EJOL
Bobofgdl ListView-3mb@GHMmerol RequestList-gargdgb@do. 306500056
ol 3o9mdsbgdmem  Mbs 0dbgl  doBbgL3MMEgLOL  BglMEgds
Bo3odo, Dispatcher  3@sbo g09m0ygqbgdl dqLolidmergdwo Add ()
dgoomb main window-ob dgb6HEgdoo bsgooom. Election.xaml.cs-
ol bOHMEPO MYo0BoEos Im(39dos 5.14 WolEobydo.

// - @oli¢obyo 5.14 -- Election.xaml.cs bsdmgrmm Lobg -----
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;
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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)
{
// go0blbsl config gsowo s d0g3gl Bowoswol Lsbgwo s dobo
// Jugeom®o Bobsds®oo
Configuration config = ConfigurationManager
.OpenExeConfiguration(ConfigurationUserLevel.None);
AppSettingsSection app =
(AppSettingsSection)config.GetSection("appSettings");
string adr = app.Settings["Address"].Value;

// B0o@woswol Lobgaols godm@ebs gm®dsby
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1blBranch.Content = app.Settings["Branch Name"].Value;

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

/] dbsLEMOL FadGHowol (Endpoint) sdo@gde
string szAddress = "http://localhost:" + adr +
"/ClientService";
System.ServiceModel.Channels.Binding bBinding = new
BasicHttpBinding();
_sh.AddServiceEndpoint(typeof(IElectionSys), bBinding,
szAddress);

// ServiceHost-ol asblbs 9¢Yymd0ob6gd9d0L dobowgdo (listen)
_sh.open();
// ListBoxTextWriter -ob @&gbGHomgds
//ListBoxTextWriter lbtw = new ListBoxTextWriter();
//1btw.Write("gb sGob GHgb@o - This is a test");
}
private void Window_Unloaded(object sender, RoutedEventArgs e)
{
// service host-ob ©o®mggds
_sh.Close();

/] ----- Mgz gboms ©03v)ds39dgmo - ---- 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));

WorkflowApplication i =
new WorkflowApplication(new SendRequest(), parameters);

_outgoingRequests.Add(i.Id, i);
i.Run();
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// --Reserve ©ows3ol dmgwgbol ©sd8v9d53909e00 ---
private void Reserve(object sender, RoutedEventArgs e)
{

/7 93%993sG0ob ID -b Bowgds Tag-ol m30L9d0E6 ----
FrameworkElement fe = (FrameworkElement)sender;
Guid id = (Guid)fe.Tag;

ResumeBookmark(id, true);
}
// --Cancel @owos30l dm3wgbol ©sdd)8ds3909eo ---

private void Cancel(object sender, RoutedEventArgs e)
{

/7 99%9930s®mob ID -b Jowgds Tag-ob mM30LgdoEsb ---
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)
{

// ®309dBHob wgdbogmbol Setup 3560599GMO0L dobsfmgdws ---

Dictionary<string, object> parameters = new
Dictionary<string, object>();
parameters.Add("request", request);
parameters.Add("Writer", new
ListBoxTextWriter(lstEvents));

WorkflowApplication i = new WorkflowApplication(new
ProcessRequest(), parameters);

request.InstanceID = i.Id;
_incomingRequests.Add(i.Id, i);
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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)));

puglic ListBox GetEventListBox()
¢ return this.lstEvents;
[})r‘ivate void AddEvent(string szText)
¢ 1stEvents.Items.Add(szText);
}

5.1.18. 53¢n035300l 5399353905

3605890 LobiGgdol a0 3539do© LoFotmo
83¢r0353008  539gbodg  sbewol  (3m30ml)  gBooE 258390,
00MMINE0 53060 JMBBOAMMOG00L Bsowol 3gMLOOm. 15306
LboFotms F6 3ews3000L 53mddggds solution-ob  (30059Y39¢0UL)
50boYIbs® s 3MIZowsGMMol Fgbodzbgdol s0IMbogbamgums.
0934dbson  sboewo  gmergMo ElectionSys-gm@g®ol 4390,
MHm3qwo@E 0dsbgdl Booswgdl. 9999y W©IZ93M30MM Fo0sol
BEEIOT0 5350900, HMIYdoE 5.7 bsbsBbgs bskggbgdo.
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Mame . Type

[m=1 ElectionSys i Application

=g ElectionSys.exe ¥ AML Configuratio...
|‘E] ElectionSys '\,J' Prograrn Debug D...
(57 ElectionSys.vshost Application

=g ElectionSys.vshost.exe XML Configuratia...
|_| ElectionSys.vshost.exe.manifest  MANIFEST File

6sb.5.7.

23o3bbboo  ElectionSys.exe.config ~ gsowo  (gowoseol
93980 ©gM80) s 8935LFmMHmm 99gabsotsc:
<?xml version="1.0" encoding="utf-8" ?>
<configuration>
<appSettings>
<add key="Branch Name" value="0lqi Ozurgeti"/>
<add key="ID" value="{43E6DADD-4751-4056-8BB7-
7459B5C361AB}"/>
<add key="Address" value="8730"/>
<add key="Request Address" value="8000"/>
</appSettings>
</configuration>

39608365: 09 890930 30090w0s g3mdom, vbws 335Mm
530035300 2583905 50d0boliGMoG™m®mol »aegdgdom (1).

Booswol  gmwEg®do ElectionSys.exe gs0wbg  mOHx 96
5350393296, 531035300 S FoM0YgwyMgds (bsb.5.8).

Visual Studio-8o F5-00m 9930560000 53¢0035309. sbsermaom®o
3obx M5 MBS 030000Mm, MEMBE Loms@Moom — ,LLosMhg3zbm  merdo®
(56 ,0930mboMMo  Los®Bg3bm  3mdoboo“ b ,3gbGHMowmMo
Los™B936m 3mdobos* s 5.9.).
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r ¥ Bl
1 g-Lasatfiagbo Loldnds L o | B ﬂ
— -

L R e

M930060: g96H0s
Request List
AsgmFnGsmo opdudado:
LiasfBaaber cuemdon
Event Log end Reques
i
X 4
6sb.5.8.

9M0-gM0) 5303530580 G93039bM TogMmMH0EM0 ©I3EHIEHOL
33500, dbotg (merdo), Ggaombo s  9350MmJdgEM® VO30
»00000bM3boL 0305365 (65b.5.9). dmmbmgbs Mbs 3sdmBbgl Bgmeg
RBobx Mol ImbMm3zbgdol Losdo. ssFoMgm Reserve oozl dgmey
8303530500 (65b.5.10).  200mhbgds  FgBymdobgds  3oM3zgwo
3bx®oL Imgzabgdol 79MHbsedo, H®MI 3sbvgbo Jowgdwyaros.

3350Mm  GodErbodg  dmombmzbol  aogbogbs  mMogg
3obxM0@sb. sbggzg 993:59mfdmon Cancel Mooz s @ogMYdmbogm,
603 LO3slgbm  TgBymdobgds  Bmzwgbsms  gbsewdo  (Bgmg
33035300Lm30L) 046905 [False].
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P ==

| eerdor mBegoo

Request List
GopemBoigoPos  Lofamendy gbdeby  obofagwo 3ofes | Reserve [ Cancel |

| A i
| Bugmmodemo ©o30Bsd0  Bpaumsdy onuds®
I Lasffigglin mande: mbmfpgme

e o
Event Log -
Request sent; waiting for response
Response received from SapemSe gofe: [Trug]

Regquest sent; waiting for response
Response received from SapemSe goSe: [False]

—
655.5.9. dmmbmzgbol 3oaBsgbs merdosb
»00BOHg00*
e — — .

O e e e —— =

©930Mb60: 30

Request List
made: mBofagemo  fdm3sndgome EBmG mBogme  30Ged Cancel

oeder mbofagme  SEeuowmsdy endd  boegome  3Ges

" ] »

<
3550360 RIIDONDN  LoFanesds 335G,
LERYGEm 0ol mbeagme

Caree o

Event Log

Got request from: memdo: mBOfRome

Got request from: exqdo: mBGz0m0
Sending retponse to: memdo: B Bofyome
Sending response tox mmao: MbfR0me
Request sent waiting for response

sl | *

e

65b.5.10. dmmbmgbols sdmdsggds gaombado
»379605“
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VI msgo
LgM30LMmMH0g6E0MgdMmo SMJoBgddEmEol
36153190 HJsenoBsE0s

00BbgL3OM(3gLgdo  Fgodegds  2obmsgzlogl  Web-lg@goldo,

MmIgeog YOOHYMB3gYmnal 00 sEwE Lsdmowgdsls Imds 3Hmglol
25005093930 qd0L dobofmgds 65085 36MHm3gLbol
30963 9d0bm30L,  MHMAMMOEsS  390s3w03s30900.  Web-Lggobo
0090l dMmmbmgbsl, sbMHadL Jol Lomsbosm 490w daggdsls s
336Mbgdl  3oLwbl. ql, d969d3M0305, LOMMEEYds Receive o Send
d09090900m, GMIwgdog Hobs msgzdo gobgzobowmgm. sd@omGHmdgdo
06@9amoMgdmeos Windows Communication Foundation (WCF) -6,
B39b 89330deos sz0ma 893Jdbsor WCF LgMgzolgdo.

6.1. 30BbgL3OMEgLoL LyMgolols 39Jdbs

5359m0sg3mo Visual Studio 2010 s 993gddbsoc sbogro 3Gmgd@o
WCF Workflow Service Application template gs9mygbgdm. 9930@&s6mm
30Mmgd@ol  Lsbgwo  BookInventory o  solution-ob  Lobgaro
WebServices  (65b.6.1). 8904dbgds  Loobogoswobsgom  workflow
Sequence dwm3o, Mmdgwog dgogogl  Receive s  SendReply
J899090L, HMamM3 6.2 bobabBbygs Bohzgbgdo.

5300056 LoFoMms 59 §0909gdgdoL 3mbgogm®szos bggolol
3MbEH®JEHoL 239BLsBEZMOL do%bbom, HMIgEbss obobo
0553054 5z0gdL. 9900092  ©93505BHMmm  ©IMTsgz9d0lL  dmds
360Hm3gLlo, GMmIgeoE 2obbmMmEogmgds Receive s SendReply
409009090L ImGOUL.

3sdembo 99gdbol Lofiyol dmds 3Mm3gLL Bsogrdo bsbgwoom
Servicel.xamlx. 993335¢wmo  Solution Explorer-do gl Lsbgero
MajorDeputylnfo.xamlx -om. ,lg&gobo, Geaderol 89fdbsg ag06@s, dgdbols

80000987967 ©IZIASAD @5 386G79698L 356 geaggewo sbigrols g mBstgmdsl,
6e2dgemog bsséBggber #9856l 939093600
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Recent Templates {.NET Framework 4 ~ |Sort by: thault v J
Installed Templates
ck 3G g : : 5 Type: Vi
= - '_J Activity Designer Library Visual C=
4 Visual G = AWCFW
Windows £
Web a Activity Library Visual C=
Office =
Cloud g dﬁﬂ WCF Workflow Service Application  Visual C2
Reporting c
SharePoint . Workflow Console Application Visual C=
Workflow
Online Templates
Name ElectionServices
Location: D:\WF+WCR\EL_ElectionServices\ElectionWebServices\ v Browse... J
Solution name:  ElectionWebServices V| Create directory
| Add to source ¢
s

6sb.6.1. d0BBIL3HMFILYIOL LgHzoLgdol WCF
33035300l 39gdbs

990436905 Loobogoswobsgom workflow Sequence dceomgzo,
60090 990353L Receive s SendReply 409009090 (655b.6.2).

~ Solution Explorer ~
[ & == @
|,; Solution 'ElectionWebServices' (1 project]
58 BlectionServices
> [=dl Properties
> [2=3] References
% App_Data
=& Servicel.xambx
OperationMame GetData |5 Web.config

Servicel xamlx <

WorkflowService Expand All Collapse All

7] Sequential Service -

+-1 ReceiveRequest

Content View message...

=4 SendResponse

Request ReceiveReguest

Content View message... « | [} 3
"—‘3 Solution... | TEECT N =N

BE Class Vi..

- I X

Properties

65b.6.2. workflow sequence Ls0bogosE0BsgOM dEm3o
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6.2. bygM30LoL 3MBbBHGMSJBHOL 3sblsBLzMms

Solution Explorer-do, 9sx396s ©owoszoo MajorDeputylnfo
309y 930MBomo: Add->Class Labgeroo ElectionInfo.cs, Gmdeols

3990 Bm398wos 6.1 colGobydo (bsb.6.3).
Add New [temn - ElectionSenvices.

Installed Templates
4 Visual C= - )
Type: V
Cade Web Form Visual C# ypes Y8
=
Data = Anempty
General Web Form using Master Page Visual C#
Web
Windows Forms Web User Control Visual C# f
WPF
Reperting Class Visual C#
Sihverlight
T
Warkflaw | Master Page Visual C=
—

Electionnfo.cs

L

s

65b.6.3. LgHzoLoL 3MEEHGsIEo

/] -==-- @obEobyo 6.1 ---ElectionInfo.cs --
using System;

using System.Collections.Generic;

using System.Runtime.Serialization;

using System.ServiceModel;

namespace ElectionServices

{
/ /

// Define the service contract, IElectionServices

// which consists of a single method, LookupElection()
/ /

[ServiceContract]

public interface IElectionServices
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[OperationContract]

ElectionInfoList LookupElection(ElectionSearch request);

}

/ /

// Define the request message, ElectionSearch
/ /

[MessageContract(IsWrapped = false)]
public class ElectionSearch
{
private String _Regioni;
private String _Mxare;
private String _MajorDeputy;
public ElectionSearch() { }
public ElectionSearch(String regioni, String mxare, String majorDeputy)
{
_Regioni = regioni;
_Mxare = mxare;
_MajorDeputy = majorDeputy;
}
#region Public Properties
[MessageBodyMember]
public String Regioni
{
get { return _Regioni; }
set { _Regioni = value; }
}
[MessageBodyMember]
public String Mxare
{
get { return _Mxare; }

set { _Mxare = value; }
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[MessageBodyMember]

public String MajorDeputy

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

}
#endregion Public Properties
}
/ /
// Define the ElectionInfo class
/ /

[MessageContract(IsWrapped = false)]
public class ElectionInfo
{
private Guid _InventorylID; // 56 993333509
private String _Regioni;
private String _Mxare;
private String _MajorDeputy;
private String _Status;  // 56 99333509

public ElectionInfo () { }
public ElectionInfo (String regioni, String mxare, String majorDeputy,

String status)

{
_Regioni = regioni;
_Mxare = mxare;
_MajorDeputy = majorDeputy;
_Status = status;
_InventoryID = Guid.NewGuid();
}
#region Public Properties
[MessageBodyMember]

public Guid InventoryID
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get { return _InventoryID; }
set { _InventoryID = value; }
}
[MessageBodyMember]
public String Regioni
{
get { return _Regioni; }
set { _Regioni = value; }
}
[MessageBodyMember]
public String Mxare
{
get { return _Mxare; }
set { _Mxare = value; }
}
[MessageBodyMember]
public String MajorDeputy
{
get { return _MajorDeputy; }
set { _MajorDeputy = value; }
}
[MessageBodyMember]
public String status
{
get { return _Status; }
set { _Status = value; }
}
#endregion Public Properties
}
/ /

// Define the response message, ElectionInfoList, which

// is a list of ElectionInfo classes
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/ /
[MessageContract(IsWrapped = false)]
public class ElectionInfolList

{

private List<ElectionInfo> _ElectionList;

public ElectionInfoList()
{

_ElectionList = new List<ElectionInfo>();
}
[MessageBodyMember]
public List<ElectionInfo> ElectionList

{

get { return _FElectionList; }

LgM30LoL  3MbEModBo IElectionServices dgo3o3L 9HMo@MH
9900l LookupElection(). oo 8mbsgdgdl 4owsbgds ElectionSearch
3sll, OMIganlbsg ogd3b Lbgowalbgs 030Lgdgd0, LsFotmm dmbsigdgdol
00l6d90650, oo MgA0Mmbo s FogmEmOEsM0 ©I3MBGO. ol
006nbgols 306  ElectionInfoList  3goobl, Mmdgwog  dgo3ogL
ElectionInfo 3¢sbgdol 3megdaost.

F6 50mJd9009000m 503905 3obsbengdwemo solution.

39600365%) MessageContract 5GH®M0d@0 dormomgdl, MM gb Jesbo
Bo@oemo  0dbgds  SOAP  ds@omdo. SOAP-ol  259myqbgdols  cotmls
d93Hg4md0obgdgdo gos0i3gds  XML-ob dbpogbo 13m®IsGoMgdso gbom. qb
MBOHWDZIYngL  3eogb@gols s LyM3zgAL TJmMOL  Towswo  bsMolbol
MOD0YONIJIIEIO0L  3oGBm®IsL.  SOAP  s6ob  bGobsdGvo
3OMGMIME0, HMIoL dbsMsFgMoa 9J3b WCF -b.

5MLYOIMOL  sMgm3g MessageBodyMember s@®odEHo dob  ymggaw
399003-m30U905%Y. gl 30w gdgwos WCF-g9bolbmgol, Goms LfimMsw
©5BMM>E 9l SOAP 89¢gymdobgds.
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WCF-ol  dmem  §g6hGHool  25bLabng®obmgol  o®™lgdmdl
0b6g30®To300L  bsdo  dmOE0s, OMIIdby3 FoOMGOME by  0gdbsl:
309 mgds (binding), doLsdsGmo s 3MbEHOSIHO.

0096HmYPRs  JoMomMgdl 08 3OMEGHMIMWL, MMIgEog  3odmoygbgds
(359, HTTP, TCP 6 bbg.).

00L535M00 J0IM0MIOL v Lo B 303Mm3Mmm draerm FadEowo,
5 30L53oMmOL BHO3L, MMIOL 2odmygbgds IMI0YdIME0s B0YMMYdsBY.
05900mo©, HTTP-009600900Lsl 96 dogmomml URL, bmerm TCP-mgzol
3oLsdoO0 0gbgds LYM396MOL Lobgero sb IP-dolsdsGmo.

36GB5JBHo  2060LsBEgMYds  ServiceContract—0m, GMIgErog  SGOL
0639mx8gobo. 00 ABLLIBOZML3L  FgmMEYdL, GMIWgdoE JofizmIsos
dmm FgOGHowwdo.

5093005, B396  9obgLoBzmgm  FgEymdobgdgdo,  MMIgdO3
390503995 BYMZ30L-09MEJOOL F0ge 356509EHMJOOL Lsboom.

6.3. Receive s SendReply 3mbx0a6H0Mmg0s

2493bLbs  ElectionServices.xamlx OO0 5  930MBOM™M
“ReceiveRequest” §dgqgds. m30Lgdsms g3sbxs@sdo ServiceContract
®30L90sL o3l default-060d36germds  {http://tempuri.org/}IService.
993335wmm Iservice LGH®odmbo IElectionServices-om. 8930¢96mm
OperationName Gmym®3 LookupElection (6b.6.4).

Properties

System.SenviceModzl Activities Receive

#1 ReceveRequest % "z‘l Search: Clear

& Misc

OperationName  LookupElection

Content (Content) E]
Content View message.. DisplayName ReceiveRequest
OperationName LookupElection

SenviceCantractName  httpy//tempuri.org/|[ElectionServices
Mare Properties

65b.6.4. 3mbEMBHOL Lsbgmol Ggzgems
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93056%g  WorkflowService-oobsobg@do  d3gs  dobbgbs
39obgdo ©og5)393mbmom Variables @owo3byg. 4099mBbgds dsdwmbo
™mM0 33wsolL dgloddbgws. gosbsdwydsggdgwo 33eso (handle
variable) 399m0Y9bgds 3olmbols 3MO9s300LM30L od
930993 sOMB, MMIgEdsg googHogbs dmmbmgbs.

dmbsggdms  33eo0  04dbgds  gosbisggdo  mbagdgdol
(068m®5300L) F0Bbom. Fo35LvBMZM® (33¢05JOOL 569 (data) o
393906500 mMH0 sbogro 33wsob Labgaro.

30639wolm3ol s30MBomm bobgero Name s $Hodo — Browse
for Typs. obsgr ©@ooermam® Gobyxo®sdo BooklInventory Bs3dgdo
239355350 mM3mm BookSearch-om (65b.6.5).

Browse and Select a .Net Type ",9

Type Name: ElectionServices.ElectionSearch

4 <Current project>
4 ElectionServices [1.0.0.0]
4 ElectionServices
Electioninfo
Electioninfolist
IElectionServices
4 <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.Xml.Ling [4.0.0.0]

Ok || Cancel

65b.6.5.
09MmM9 33woolmzol dgo@sbgom Name: result. Hodo dgo®Bgzs

Browse-qsb, ElectionInfoList 3gosbom. 8oopgds 6.6 bobsHby

dm 3990 990mbggzs.
00BbgL3OM3gLYdOL OBs0bgMTo ,ReceiveRequest” (Bmombmg-

690l domgdol) Joggdsl od3l view message (d93Hgmdobgdol bobgol)
0630 G0bs5MLOL m30bgd0LmZ0L.
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TR iocionsenicesamb< < |

WorkflowService Expand All Collapse Al

5] Sequential Service 0

#1 ReceiveRequest

OperationName  LookupElection

Content View message...

i SendResponse (1] -
MName Variable type Scope Default
handle CarrelationHandle Sequential Service Handle cannot be initialized
search ElectionSearch Sequential Service Enter a VB expression
result Electionlnfolist Sequential Service Enter a VB expression

Create Variable
65b.6.6. (33¢500900 3560L5BMZMs BoBBIL3BGMEglOLmZ0L

dobo 59mgddggdom oblbgds oMo RebxsMs dgdsgowo
393Ymdobgdol  oboygbs  (8godwmgds  sbggg  LadfgdGowosbo
©Oos30L  a5dmygbgdois,  ™30Lgdol  azgmHEom).  Fglsligergeo
3960L5BP3MYds MmMo bgObom: FgBymdobgdom b 3s6rsdgEHemgdol
JODNMOWOMBOm. 58 o380 IMa30569000 B39b gobgzobomsgo gmey
ba®bLoE. sbErs ©39330MGM, HMI MH0MONEMBOL FosBMHMZ9WO
39¢¢9md0bgdolmz0L LFMMOs sSOGRYMoO.

Message data o®30Lgdobmzol  dgzo@obmom  search. ol
donmomgdl, Mmd 9gdmdsgzowo dg@Ymdobgds Mbs 0bsbgdmegl

search (33w do. Message G030bmz0l 306Bg30,m
ElectionServices.ElectionSearch. ©@oogmym®o g3sbxo®s dm390weos
6.7 bobsbby.

®30L90900L Bsbxsts ImEg8wos 6.8 bobsbby.

301



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

Message data search

Message type |Electionservices ElectionSearch iR

e leﬂ‘

65b.6.7. 893535¢00 TgEgmdobgdOL 356LsBOZMS

Properties = 0 X
System.5erviceModel.Activities.Receive
i Clear
E Correlations
CorrelatesOn (Collection) E]
Correlates\With Correlation handle E]
CorrelationInitializers (Collection) E]
B Misc
Content (Cantent) E]
DisplayMName ReceiveReguest
OperationMName LockupElection
ServiceContractName {httpyYtempuri.org/JIElecticnServices
More Properties
Action
CanCreatelnstance
KnownTypes {Collection) E]
ProtectionLevel (mull)
SerializerOption DataContractSerializer

65b.6.8. Receive gdgogdol 030lgdsms
Robxs®S
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300b9300 409©gdsl ,SendResponse® o 93500J0g0gdm view
message ¢0b3l. 33wsg 99350mfdmm, M sGRgmos d9EYmdobgdol
2390590m39gwo. Message data m30Lgdobmzol Fgzo@Eebmm result,
bom Message type 030L900Lm30L 306bg3m ElectionInfolist 3¢msll
(65b.6.9).

F —— B
Content Definition - @g

Message data  result

Message type |ElectionSenvicesflectioninfolist . |

I [ ok |[Can¥ﬂ

65b.6.9. result 358003535000 33eog0ls 56l BLIMS

6.4. PerformLookup sg@om®mmdols 89J9bs

50 3Mmgd@obomzol  d93ddbom  ImdbTomgderols  Jdgwgdsl
(59BHomBmdL) “lookup*“-ol (dg0bobs) F9LoLEOHWEGOS.
B5JGHMOM0350, 9563030 0gb9%s boli¢)9-30m06MHqdmwo
9b5(399900L dGMBYds.  go® LoEosE0sdo 356, sedsm, Mbs
395LEOMEmb Inbs3g8ms dsHBoLsdo Inmbmgbs LsFoMmm dmbsigdgdols
dobomgds.

Solution Explorer-do BookInventory 36Mmgd@dbg dotx3gbo
©os30m 300Bg3m Add > New Item o osgmydo Workflow
3°893MM00bmgzol gombgzom Code Activity-U. Name-8oi 9930¢960m
PerformLookup.cs bobgeol (6sb.6.10).

399303 96mm PerformLookup §dgqdol Ggoemobsgoolomgol 6.2

@obGH0bydo dmEgdMwmo 3mo.
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FAdd Mew tem - FlechionSenvices 8

Installed Templates Sort by: [ Default
4 Visual C& _‘:1
Code |<:I>il Activity Visual C&
Data 3
General & )| Activity Designer Visual C#
Web
Windews Ferms |;| Code Activity Visual C#
WPF — I
Reporting @ WCF Workflow Service Wisual C&
Silverlight

Online Templates

MName: PerformLookup.cs

65b.6.10. 3mdbdstrgderols Joggdol dgdabs

// @oBEObQO 6.2 —----mmm e
using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Activities;

namespace ElectionServices

{

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

// This custom activity creates a ElectionInfolList class
// which is a collection of ElectionInfo classes. It uses
// the input parameters (ElectionSearch class) to "lookup"
// the matching items. The ElectionInfolList class is

// returned in the output parameter.
/*****************************************************/

public sealed class PerformLookup : CodeActivity
{
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// Define an activity input argument of type string

public InArgument<ElectionSearch> Search { get; set; }

public OutArgument<ElectionInfolList> ElectionList {
get; set; }

protected override void Execute(CodeActivityContext context)
{

string regioni = Search.Get(context).Regioni;

string mxare = Search.Get(context).Mxare;

string majorDeputy = Search.Get(context).MajorDeputy;

ElectionInfolList 1 = new ElectionInfolist();

1l.ElectionList.Add(new ElectionInfo(regioni, mxare,
majorDeputy, "Available"));
1.ElectionList.Add(new ElectionInfo(regioni, mxare,
majorDeputy, "CheckedOut"));
1.ElectionList.Add(new ElectionInfo(regioni, mxare,
majorDeputy, "Missing"));
1.ElectionList.Add(new ElectionInfo(regioni, mxare,
majorDeputy, "Available"));
ElectionList.Set(context, 1);
}
}
}
F6-000 3963556 30900000 5300353000 50ybs.
23o3bbbos  ElectionServices.xamlx  gsoo.  gobomgzgsobl-
§obgdgwos, HmI  Imdbscmgdewol PerformLookup Jdggds oMol
0bLEHOMIgBEJOOL 35690 bg, ToolBox-bg (69b.6.11).

= BookInventory

k  Pointer
1 PerformLookup
Control Fow

6sb.6.11.
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2390dm303obmm PerformLookup §dggds ,ReceiveRequest” o
»oendResponse” 409g0gdL dmEOL, GMmaméE g 6.12 bobsbbgo
Bohggbgdo.

7] Sequential Service

+ 7 ReceiveRequest

OperationMame  LookupElection

Content View message...

.;‘I PerformLockup

# SendResponse

Request FReceiveRequest

Content View messoge...

65b.6.12
s30Mbomom PerformLookup Jdgqds. Properties-ob g3obxs®sdo,

ElectionkList ®30LgdolmzoL 39303%)5bmm result; Search
»30L9d0Lm30L 30 — search.
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41 ReceiveRequest Properties v IX
OperationName  LookupElection Exd R T AL
z: /A
Content  View message... o 1y Search Clear
& Misc
DisplayName PerformLookup
;‘I e | ElectionList result D
1 search m

6sb.6.13.

6.5. LgMgzoLol BHgliGHoMmgds

F5-00 Bsgs@odmm bghgolol asds®mgs (debug). 306s0sb gL
Web-bghgolboo, Visual Studio s3@m3o@vMo@ 550v9doggdol WCF Test
Client-b. gb dg@o© TFMLObYMbYdIO MEBHOWOEFSS. 030 BoBZ0MHM3L
Web-Uge3obgol s 508MoBgbl  gom3z5¢0obfiobgdme  dgmmgdl.
0bobo BBl 6.14 BobsBol doMbgbs 39bgwby.

f . 1
B WCF Test et l - I (= [E i
A —
file  Tools  Help
g 5!1 My Senvice Projects Start Page |

B gj bttp:/ Aocalhast:2310/BlectionServicas xamb

15" IBlection Services (BasicHtpBinding_|BectionSenvices)
i  LookupBection()
-2} Corfg e

To add a senvice:
Select "Add Service”from the File menu orthe context menu of the "My Service Projects”
Enter the service metadata address inthe inpt area, and dlick "0K"

Totest 3 service operation:
Double click the aperation you want to test from the tree on the left pane
Anewtab page wil appzar on the ight pane
Enterthe value of parameters in the Request Area of the right pane
(Click "Invoke" button

Service added successfully,

S = = 4

65b.6.14. WCF Test Client 06ogosgrobsgools
Robxs®S
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LookupElection() 9goom@bg  dormbol  2-x960 53900
05639065 39b69¢0ol Bgs bsffodo gsdmoymass syowo dgdmbivyeo
99®Ymdobgdol goblomogbgdo.  opo  dboos Hmvo
393Ymdobgdgdolomgolss,  GMIgdog  dgoseglb  Jwobgdol s
®30L90900L 3¢ qJ309dL.

39303 96mom Regioni, Mxare s MajorDeputy 96039369c0mdgdo

Name Value Type
4 request ElectionSearch ElectionSearch

MajorDeputy FdmBsaynamn Fok e v System String

Whxare mEmfzgmn v System Sting

Regioni FopRed v System.String /

i
Respanse T
65b.6.15.

990009y 935dmddgomo Invoke ©OWs30. 053©0I30M39M0©
2399mBbgds  qonGmbogds  (6sb.6.16), 8909y 30 990093900,
HMIgd03 9bsmyom®0s 6.17 Bobsbbg bsbzgbgdo dggagoob.

Security Warning I ||

. —

You are about to send information over the network. Insecure

bindings or malicious services could allow private information to

be viewed by others. Do not try to invoke services you do not

trust, and use a secure binding i you are transmitting information
you do not want others to see.

[ Inthe future, do not show this message.

65b.6.16.
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Name Value Type
4 {retum) ElectioninfoList
4 FlectionList length=4 BlectionServices. Blectionlnfa[]
a [0] ElectionServices . Eectioninfo
InventorylD TbodeB32-5272-4c63-9ee2c21adba System Guid
MajorDeputy  "2fdmB2nBgngmn fol s System String
Mare Rain SN System String
Regioni " System.String
status "Available” System String
4 [1] BlectionServices. Hectioninfo
InvertorylD fhad0d21febe-4al5-8 2223663345 System Guid
MajorDeputy  “RdmBsalaeqms Moksmps’ System . String
Mxare Vg System String
Regioni g System .String
status "CheckedOut" System . String
a [ BlectionServices. HectionInfo
InventorylD 7583ba31-50d2-4259d-83b6-5d87544. System Guid
MajorDeputy  "yRdmBaasems Rofsfgps’ System String
Myare " emfngee’ System.String
Regioni s System String
status "Missing" System String
a [3] ElectionServices. Electioninfo
InventorylD bdcablle-dfde-46f4-b834-eecTd 305 System Guid
MajorDeputy  “aRdmBaaBangmn Hofsfips” System String
Mare " mmrgmn System String
Regioni S System.String
status "Available” System String
Formatted |XML |

65b.6.17. WCF Client ¢l ob bgegolol
9)g30d0

bg®30Lo s¥MMBBL Electionlnfo-ll  momb 3awsbl. 53 BobsBby
09Lodg Bobsfgmo A9BIOMOMYOME0Y, [ONON ©53065bmm
06O MBgd Mo dmbo3gdgdol  Fogowomo. dmagdue  3mbiMgE e
99996AL 543b LGHOGHMLO Missing (93500, 50MZ35GIbOEO).

99600836s: v .xamlx 8500 5MOL 8080bsMg gsowo Visual
Studio-do, Gmas F5-b 3oFgM0o, 95dob WCF Test Client 940033900,
OMQmOE  odos  bBoBggbgdo. vy Lbgs goowos  sgGHowydo, Tsdob
390mBbgds  Fglodsdolo  39@SMy0 s  99gagd0. ol Mbo
@50bOHML s o5dEH0MHEIL B39bmM30L LoFoMmm .xamlx gsowro.
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6.18 BobsBby dmEgdmeos Request s Response dgbisdsdobo
XML 3mqgdo.

LookupBlection (1)

Request

<5:Envelope xmins:s="http //schemas xmlsoap .ora/so0ap/envelope/ > -
<g:Header>
<Action s mustlInderstand="1" xmins="httn-//schemas micmsoft ~omAws/2005/05/addressing/none™ >
http://tempur .org/|Blection Services/ Lookup Blection</Action =
</s:Header>
<s:Body=
<MajorDeputy xmins="http://tempuri org, ™ =FdmB0850ms Sofafpad/MajorDeputy
<Mxare xmins="http:/tempur org/ ™ >=%EmSpames/ Mxare =
<Regioni xmins="http:/tempuri .org/" >z=e2</Regioni>
</s:Body>
</s:Envelope:

4

65b.6.18-5. Request-ols XML g3sogmo

Response

<5:Envelope xmins:s="http //schemas xmlsoap .org/soap/envelope. = -
<s:Header />
<s:Body>
<ElectionList xmins="http ://tempuri.org" xmins:a="http:/“schemas datacontract .org
S2004/07/BectionServices" xmins i="http ./ www w3.org/ 2001/ XMLSchema-instance™ >
<a:HlectionInfo
za:Inventory| D> 7bocde 832-5272-4c63-9ee2-c21adSad 56 1a</a:Inventoryl D>
<a:MajorDeputy > 2md-820350me Solaagsd/a: MajorDeputy=
<a: Mare > nEofeone/a: Mare >
<a:Regionizgoe:</a:Regioni>
<a:status=Available</a status:
</a:Hectioninfoz
<a:Hectioninfo:
za:Inventory| D >fbad0d 2 1febe-4a35-8f 2a-a 366 332f 5854 < /a:Inventory| D=
<a:MajorDeputy >aFdmBaadznme folameod/a:MajorDeputy>
<3:Mxare > ~tofeomed/a: Mxare >
<a:Regioni>e~me2</a:Regioni:
<a:status=CheckedOut </a:status:>
</a:Hectioninfo:
<a:HlectionInfo
za:Inventory| D> 7583ba31-50d 2-4e5d-83b6-5d 87544 4d 6eb=/a:Inventory| D>
<a:MajorDeputy > 2md-820350me Solaagsd/a: MajorDeputy=
<a:Myare > mEofomed/a: Muare >
<a:Regionizgoe:</a:Regioni>
<3 :status=Missing</a status=
</a:Hectioninfoz
<a:Hectioninfo:
za:Inventory|D>5dcabile-4 de-46f4-b B34-eecTd 3I05428d < a: Inventony| D=
<a:MajorDeputy > yFdmBa3snma Sofsmen/a:MajorDeputy>
<3:Mxare > ~tofeomed/a: Mxare >
<a:Regioni>zoms:</a:Regioni
<a:status=Available</a:status=
</a:Hectioninfoz
</BlectionList>
</5:Body>
</s:Envelope=

| Formatted | XML |
65b.6.18-d. Response-ls XML g3sogmo
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6.6. 3505393 Mgl 35dmygbgds

fobs  3GmgdBHol  dobgzom  390-LyMzolbdo  Tgbgams
2960L5BP3MIOM©s MMM Jawsbo MessageContract 5GHMOdIGHO.
qQuss Bodnemo gbs  WCF bghzolbol godmlisdsbgders. d00bgosg5
59ols, 0dol Foa03Mo, MM 990ddbsl dgEYmdobgdol gOHmo Jeabo,
H™IgoE 439w 89930 dmbogdl dgo3ogL, dgladengdgeros ds00
30053995 dMBs  3MMEgbgdol  bgM3oLgdOLLM30L (3930
356539¢Mgdol Loboom. 530l bogdmblEMmogome dg3ddbsocd dgmeg
0©9bGHMM0  bghzobo, GMIgwoi  Fodmoygbgdl  35659xEHMIOL
3939md0bgdsms Jog03Mo.

6.7. dgmbrg LgegolLoL dg4dbs

Solution Explorer-do 9G¥ 3965 00wzl 353960 BookInventory
36Mm9d@bg ©s 300Pg300 Add > New Item. 59 osgrmydo 306693,
WCF  Workflow  Service  9sdqmbl,  ®mdgwos  Workflow
39993MM00d0s.  gb bsB3969%05 6.19  BoboHBy, Lobgwoo» Name:
ElectionServices2.xamlx.

=

Add New Item - ElectionServices

Installed Templates Sortby:[Defau|t v] Seard |1
4 Visual C¥
T
l Code E—%‘ Activity Visual C# ;; i
Data ) acti |
General & | Activity Designer Visual C#
Web
Windows Forms _|:| Code Activity Visual C#
WPF N
Reporting (@—5‘ : :
Lﬁ WCF Workflow Service Visual C#
Silverlight
Online Templates

Mame: Election5ervices2 xamlx m Cancel

65b.6.19. WCF d0Bbgliatmgliols bgdgolbols 89§dbs
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L5 om oM9dML 996905 Sbgmo Loby (65bH.6.20).

ElectionServices.xambx ElectionServices2 xamlx ¢ [Jufli Gl T, Ne] Solution Explorer
EfEEEEe
Q Selution 'ElectionWebServices' (1 project)
4 5:‘% ElectionServices

WorkflowService Expand All Collapse All

Ig Sequential Service > [ Properties
5 [+3] References
7 App_Data
#] ElectionInfo.cs
3= ReceveRequest % ElectionServicesxamb
= 33 ElectionServices2.xamlx
OperationName  GetData = 4] PerformLookup.cs
) i Web.config
Content  View message...
€3] Solution Explorer ||  MEEIRNSTIIEEN -3
Properties
# SendResponse System.ServiceModel Activities.Receive
Request ReceiveRequest S: %l Search:
Content  View message... IEEI Correlations
CorrelatesOn (Collecti
CorrelatesWith Correla
Name Variable type Scape Default Correlationlnitializers (Collectic
handle CorrelationHandle Sequential Se| Handle cannot be initi B Misc
. - . Content (Content
data Int32 Sequential Se| Enter a VB expression ) .
DisplayMName Receive
Create Variable o~ e PR
65b.6.20.

00BbgL3OHMEgLOL obsobymdo J390mom, dosbbog

5358mdJdgmm (33WoJdol wows3o Variables. Msdgbodg 33o@o
339 99Jdbogos 30639w0 gMzolbol d9Jdbols M.

fogdocmmon data (33000900 o 893ddboo sboro (33eo,
Lobgerom result. (33oOL  Bo3obmzol  (type) s30HBOM™
ArrayOf<T>.  250mBbgds  @oomam®o  Bobxosds <T>  Godol
sLbo®Rg3o  (69b.6.21). g0MBg3m Browse-bl o ElectionServices
3M90wosb gobgzm ElectionInfo 3amsll.

3093 ©o3505@Mm Lodo String BHo3ol (33¢e0 Labgagdoo:
6gaombo, Tbsdg ©s  TogmM0GHM0  ©I3MBHIH0. 6.22 bobsbbg

BoB3969005 33eogdol boo.
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MNarme Va

riable type

Scope

handle CarrelaticnHandle Sequential Se

result Array of [T] > | Sequential Se -

Create Variable

Select Types

(7 EAJ

1| ArrayOf<T>

I [Brﬂwse for Types ..

[ ok ][ cancel |

Browse and Sel

lect a .Net Type

12

Type Name:

ElectionServices.Electionlnfo

4 E

4 <Current project>
4 ElectionServices [1.0.0.0]

lectionServices

ElectionInfolist
ElectionSearch
IElecticnServices
Performlockup
4 <Referenced assemblies>

Fo e A

m

v

oK ¥V H Cancel

6sb.6.21.
MName Variable type Scope
handle CorrelationHandle Seguential Servia
result Electionlnfal] Sequential Servia
region String Sequential Servia
rxare String Sequential Servia
gmajorDeput)r EString Sequential Servict

Create Variable

65b.6.22. 3350900l bos

313
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Handle cannot be initialized
Enter a VB expression

Enter a VB expression

Enter a VB expression

Enter a VB expression
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Properties-ob  gobxo6s80  ServiceContract ~ m30L9d0LMZ0L,
d9333°wmom IService  3mb@ModEHo foabom. ™m3gMsgool Labgardo
BogPgémon LookupBook?2.

996003b6s:  3oM3zg9mwo  LgMzobol dggdbolols CanCreatelnstance
®30L90s oygbs true-do FsdEmboom. dgmeg bgHgzobolmzol ogo
60U false-do. 9959mfjdgo ©s OIMbom, HMI ol gosoyzsbowos
true-do.

2300Bomo ,ReceiveRequest” §dggds (dmmbmgzbols dowgds) s
5358mgdgomo Content (r0b30. $3XJMO®© 3549 A9BOINZY0
30030590 ,35605393HMJd0* (65H.6.23).

# ReceiveRequest 0

OperaticnMame  LookupElection2

Content  View message..

Content Definition I h

g — -

Name Type Assign To
Regioni \s |String region v
1 Muare v String mxare llllllllllll J
MajorDeputy v String majorDeputy v
I Add new parameter

[ ok || cancel |

65b.6.23. ReceiveRequest 3565393G 900l
bos
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356009BHMgd0  g4gbgds  (33w0©gdOL o SGydgb@gdol
0boEmaonMo@. 935dmddgomm objo ,Add new parameter
d93039bmm Name 6MHmamO3 Mgaombo  ©s  ©35ygbmod  Assign
690mboll  M30LgdO®.  OZ5TdGHMM  30g3  JOMO  3sMTYGHMO,
Lobgroom dbo0g s Assign Fbo0)byg. 03505 Mo Iglsdyg 3o65d9GMO
0579MmMH0GM0 ©g3MGHG0 s Assign dobby. G93bgde 439M©L 9dbgds
sbgmo Loby (60b.6.23).

©530306m  ,SendResponse” Jdgogdol Content  ¢ob3l.
530MB0M0  25odMHMZIWO  356M509HMIO0 O IZ5F0MM™  Wob3lL
»~Add new parameter”. 9g30¢obmo Name Gmgmea Result; $odobmgol
s300bomo  Booklnventory.BookInfo[]  Bsdmbsdargero  Loosb.
QOMYO BobX ML 5J3L 6.24 BabsbBy bob3zgbgdo Loby.

,_:;_| PerformLockup2

=+ SendResponse

Request ReceiveRequest

Content View parometer.. =

-
Content Definition & l . M
-

Comme

(K]t

Mame Type Value
Result J ElectionInfo]] W result v

Add new parameter

\ [ ok ][ cancel |

6sb.6.24. SendResponse 3565993 MgdOL oo
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6.8. 3mEoxo30Mxdwo PerformLookup
J390gd0ls 994dbs

dndbBogdeols  PerformLookup Jdg@gds, ®mdgwos  Bggb
39390960 306390 LgMzoLolom3zol, 0ygbgdl ElectionSearch 3¢slls
M3 Jgbobgerge sMymdgbBL s s3MbgdL ©9356 ElectionInfoList
3@sll. sbaws Bggb mbs 893Jdbsod Lbbgs Lodmadbdscmgderm Jdgwgds,
H™IgoE 04gbgdl 30e 3999 3561599BHMIOL.

Solution Explorer-do 9s1lbol dstx39bs  @owszom 3s3gMom
ElectionServices 36m9d@bg s 300Bg3m Add > New Item. go@Bgzm
Fodmbosb  Code  Activity-bL s  Lobgwolbomgol  Name:
PerformLookup2.cs (65b.2.25). 59 gdgogdol Hgoewobogos bsbggbgdos
6.3 coli@obydo.

' Add New Item - ElectionServices s & M
Installed Templates Sort by: | Defauit v] | E] 5
4 Viswal C= N

Code 504_,1 Activity Visual C# |
Data 3
General <« J Activity Designer Visual C= lo
Web M
Windows Forms _l Code Activity Visual C#

WPF 5 "
Reporting l_‘\ WCF Workflow Service Visual C# {
Silverlight

Workflow

Online Templates

PerformLookup?|cs

65b.6.25-1
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/] @obEGobyo -- 6.3 -—--PerformLookup2.cs. Ggocrobozos----
using System;

using System.Collections.Generic;

using System.Activities;

namespace ElectionServices

{
/ /
// This custom activity creates a ElectionInfo array and
// uses the input parameters to "lookup" the matching
// items. The ElectionInfo array is returned in the output
// parameter.

/ /
public sealed class PerformLookup2 : CodeActivity
{

// Define an activity input argument of type string

public InArgument<String> Regioni { get; set; }

public InArgument<String> Mxare { get; set; }

public InArgument<String> MajorDeputy { get; set; }

public OutArgument<ElectionInfo[]> ElectionList { get; set; }

// If your activity returns a value, derive from CodeActivity<TResult>
// and return the value from the Execute method.
protected override void Execute(CodeActivityContext context)
{
// Obtain the runtime value of the Text input argument
string regioni = Regioni.Get(context);
string mxare = Mxare.Get(context);
string majorDeputy = MajorDeputy.Get(context);
ElectionInfo[] 1 = new ElectionInfo[4];
1[0] = new ElectionInfo(regioni, mxare, majorDeputy, "Available");
1[1] = new ElectionInfo(regioni, mxare, majorDeputy, "CheckedOut");
1[2] = new ElectionInfo(regioni, mxare, majorDeputy, "Missing");
1[3] = new ElectionInfo(regioni, mxare, majorDeputy, "Available");
ElectionList.Set(context, 1);
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b 3m@o 3wdsmdl  olbggy,

OymOE 300390,  0dobysh

296Lbgze3980m, MH™I 99535000 5MM396EJo0 B0gHMEOYDdS (oW -39¢39,
05 89093900 dO¥BEYds Foli0Zo s 9GS Jealido.

F6-0b o390 g56359bcnmo solution.

5306B0omo BookInventory2.xamlx 9350¢0 ©o 450IM30Ebmm

PerformLookup2

J899ds

0bLEGHMMIG6EHOOL

3969096

~-ReceiveRequest” s ,SendResponse” §d9gd90L dmeol (65H.6.25-2).

E\emonSerwcesZ.xam\:(* b P
4 ElectionServices

k  Pointer

o Peformlookup

2 Performlookup2 \

> Control Flow
> Flowchart

> Messaging

> Runtime

> Primitives

> Transaction

> Collection

» Error Handling
> Migration

4 General

There are no usable controls in
this group. Drag an item onto
this text to add it to the
toolbox,

®30L90g00L

WorkflowService

erformLookup.cs

7] Sequential Senvice

+ 1 ReceiveRequest

OperationName  LookupElection?

Content Visw parameter..

23 PerformLookup?

i SendResponse

Request ReceiveRequest

Content View parameter..

60b.6.25-2.

RobxsMSd0

Boand Al Colepeet [ 211 2 G| EIED

3930356

= Solution Explorer

; Solution 'ElectionWebServices' (1 project)
4 _'a HectionServices

>l Properties
> ] References
2} Pop Dt
] Electionlnfo.cs
%, ElectionServicesxambe

f—f—= 3 ElectionSeniceslambc

] PerformLookup.cs
] PerformLookup?.cs
i3 Web.config

ﬂ‘j MR % Team Explor,. B2 Class View

Y Properties v X

\\’ HlectionServices.PerformLookup2

%i Search: Clear
NE Misc
DisplayName ~ PerformLookup2
Hlectionist result v
MajorDeputy | majorDeputy v

Mxare mxare

d9L5dsdolo

3600369000930, G5 6.26 BobsDBgs bshgz9bgdo.
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Properties

ElectionServices.PerformLookup?

EI—Z 21 search: Clear
= Misc
DisplayMame PerfermlLookup?
ElectionList result E]
MajorDeputy majorDeputy E]
Mxare mxare E]
Regioni regioni E]

65b.6.26. PerformLookup2 Jdgcogdols
Properties gsbyxsbs

Lg®30LoL GHLEBH0MYOS

©530)0mbgm, Mmd ElectionServices2.xamlx gsoo 560l
sd@onm@o Visual Studio-8o s F5-000 99383500 debug-ol 3Gm3glo
3MOUL 9L535MMS.

WCF Test Client v¢o@o@s ¢bs s9mddgogl olg, Gmymds

306390 bgMgobol  Jgdmbgggsdo. 2-%96 5350 393Mbmm
LookupElection2() dgomo (Bob 6.27).

% WCF Test Clent Pr— ol @
‘ file  Tools tlelp
- 78) My Senvice Proects LookupBlction? |

-}- ) http/ocathost 2310/ BactionServicss?
257 |BactionService (BasicHitpBindng Rocpeﬂ

© LookupBection2()

) Config Fie Name Vale Tipe
Regoni )| System Sng
Mare ul) System Sting
MajorDeputy ) System Sting

7 7 Start 3 new provy } YWWJ
. Name Vale Type
|« m y ||| Fomatted |XML
65b.6.27.
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39303 96mm Imnmbmgbols 8mbs3gdgdo, s ©sgzsFoMmo Invoke
©os3L. 89009390L 996905 6.28 BoboHBy b5B396900 Loby.

LookupBection2

320

Request
Mame Value Type
Regioni abagmalo System.String
Myare Lol S50 System.String
MajorDeputy ez Benmn @agemo System_String
Response [ Start & new proxy ——
Name Value Type
4 (retum) length=4 BlectionServices. Bectionlnfa]
a [0] BlectionServices. Electionlnfo
InvertorylD 1f1878d1-4aBa-4e92-a2a2-4fdabd 4] System.Guid
MajorCeputy "oyl Bgedmo E@ignmn’ System . String
Muare "LaBofnumel &-5a" System. String
Regioni " momolin” System. String
status "Available™ System. String
a [1] BlectionServices. Electioninfo
InventorylD eb1cdf06-34fc-457b-bB5d-519558f3 System Guid
MajorDeputy "l Bgmn EgREe System String
Mxare "LateFoinl S5 System String
Reagioni " mbomolo” System String
status "CheckedOut” System String
a [ BlectionServices. Blectioninfo
InventorylD bf0d721b-2c8-4968-b8d 8255 10e3d System Guid
MajorDeputy "z Benme @agoma’ System String
Muare "Ll smel S50 System String
Regioni " mboqmolin” System. String
status "Missing" System. String
4 [3] BlectionServices. Bectionlnfo
InventorylD 3cH087d-2028-43ae-b065a32d %% System Guid
MajorDeputy "ol Tgmn pagenn’ System. String
Mare "Lagfmiqenl F5a" System . String
Regioni " mboqmalio” System.String
status "Available™ System String
Formatted | AML |
65b.6.28. WCF Test Client
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d9Lodsd0lo XML g350egd0 dm3gdoeos 6.29 bobsbby.
LookupElection2

Request

<z Envelope xmins:=="http://schemas xanlsoap org/soap/envelopes" =
<g:Header>
<Action s:mustUnderstand="1" xanins="htto /' schemas microsoft.com./ws/2005./05/addressing/none" >
http:/tempuri org/|Election Service/LookupBlection2</Action =
</z:Header>
<s:Body>
<LookupBlection2 xmins="http:/tempuri ong/"" =
<Regioniz=tmstes/Regioniz
<M@ne st :2aSmamet &S/ Mare>
<MajorDeputy > oms:Bsmme @</ MajorDeputy
</LookupBElection2:>
</s:Body>
</s:Envelope>
4

Response

<LookupElection2Response xmins="http ://tempuri .org:™>
<Result xmins:a="http://schemas datacontract org. 200407 /BectionServices
" wminzi="http ./ Awwvw w3.org 2001 X MLSchema-instance " >

<a:Hectioninfo>
<a:InventorylD=1f1878d 1-daBa-de52-a 2a2-4 45 bd 4 B4cl</a: Invertoryl D=
<a:MajorDeputy=olos:3seme migeme</a:MajorDeputy>
<a:Myare *Latomfmmnt S&E5o/a: Mare>
<a:Regioni >etemotes/a:Regioniz
<a:status»Available </a status>

</a:BectionInfa>

«a:HectionInfo>
<a:InventorylD>e51cdf06-34fc-457b-b89d-91 955 8f 34c2</a Inventory D=
<a:MajorDeputy=nlns>3seme grgemed/a:MajorDeputy >
<a:Muare =Latofosmnt &5ea: Mare>
<a:Regioni>=temolas/a: Regioni=
<a:status>CheckedOut </a status

</a:HectionInfo=

<a:ElectionInfo=
<a:Inventory|D=bf0d 72 1b-2fc 8-4968-b8d 8-2551ce 336481 < a: Inventoryl D>
<a:MajorDeputy=nlos3seme @igemed/a:MajorDeputy>
<3 :Mxane =LatomSamsmal S-Se/a Mare>
<a:Regioniz=tmela</a:Regioni>
<a:status=Missing</a status=

</a:HectionInfo=

<a:HElectionInfo:
za:lnventory|D=3c3F087d-2028-4 3ae-b06%-a32d5%ed 0 ba < a: Inventory| D>
<a:MajorDeputy=otoms23znme preemes/a: MajorDeputy >
<a:Mare L2t ommimel 5o a: Mare>
<a:Regioni>etemato</a:Regioniz
<3 status =Available </a status >

</a:BlectionInfo:

=/Result>
</LookupBection2Responsze:=
</ 3:Body=
=/s:Envelope >

| Formatted | XML |
65b.6.29.

321



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

Re@Io@G0o  930Mg0m  3sblbgsgds 3oM3zgmo  bgMzololiysb,
00050 13bd30mbomadl, doMomows@, dob duyoglo. Bobsbby
29B5MNMYdMwos  dgmeg  BsbsfgMo,  Goms  godmBbogl,  HmA
990009090 gb 9abgd3eaco.

Jgmég  LgMzobobmgol  o®  Tgagoddbos  3mbE®sdBo
ddLobmEgdobmzol. A39b TbmemE Asb3LsBE3Mgm 356589¢HM9dO,
OH0ImIdoE FoILES o 3B ©o0dMNBs LgMzoLds. 3mbEMsJGHO
LyM30Lob Jofiradolo;mgzol 0ddbgds s53EHMDo@wMo.

0996003bs:  Receive/SendReply  {jg30eol  25bLsB0gMOLLL,
339900935 5MBg3960L MBEgds: TgBymdobgdqgdo 96 3oMs89GHMgdo. 53
M0 356M056G0L J96M935 ©v)d3909w0s. M¢) 304gbgdm 356589 MOL
40900900l dolsrgds, 3506 o6 dgodergds d9@Ymdobgdol 4sdmygbgds
SendReply  J09gdolomgol.  535300OMMEs©,  35M539EHMJO0L
390mygbgoolol  Ho3gdl o6 bs  3Jmbogl  sG®0dMEO
MessageContract. {jobso@dgy 9900b3935d0 godlomgds bo3dsm
bobyMd030 96Ls3MNOYOMo Fgdmbggzs Fgdmegdol 3Gmgldo.

6.9, 3¢0096E0lL dBoBbgdHmEglol 99Jdbs

by Mbos 993Jdbso Client Workflow, Mmdgeos 300cmodabgdl
Web-lgm3golgdl. Solution Explorer-8o ds6x39bs wowszom 306Bg3m
Add > New Project. 9909y Workflow Console Application-li s
3923993L 360mgdEHob Labgero: ElectionLookup (65b.6.30).

Solution Explorer-do ElectionLookup project-bg  do6x 396
©Oos30L )Mo s Add Service Reference s@Bggom (60b.6.31),
9030090 6.32 Bobsbb.
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| NET Frameworkd v | Sort by:| Defaut .
Installed Templates .
/ c_dj Activity Designer Library Visual C2 TV
4 Viswal C# - A blank Worl
Windows b
Web a Activity Library Visual C2
Office
Cloud d’;; WCF Workflow Service Application Visual C#
Reporting 3
SharePoint g Workflow Console Application  Visual C#
Workflow
Nome: ElectionLookup
Location: NF+WCR\EL_ElectionSesvices\ElectionWebServices\ElectionWebServices Browse...
e

65b.6.30. console application 3GmEgliol sTsEgds

Solution Explorer

= | 2 (2]

'3 Solution 'ElectionWebServices' (2 projects)

a |.:_§ ElectionLookup$e,_
b Edl | Build
B -l“—; Rebuild
c:ﬁ Clean
v | ¥ Publish...
4 8 Ele Project Dependencies...
b= Project Build Order...
= =
=) Add
| Add Reference...
=5 Add Service Reference...
£ Solution &7, View Class Diagram

Set as StartUp Project v
ElectionL Debug

65b.6.31.
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g =
Add Service Reference I l ? 3

To see a list of available services on a specific server, enter a service URL and click Go. To browse for available
services, click Discover.

Address:
http://lecalhost:2310/Election5ervices2 xamix * | Go
Services: Operations:

3 O&E ElectionServicesxambx W LookupElection2

4 @&E ElectionServices2.xambx
4 ) ElectionServices2
5 IElectionService

1 service(s) found at address 'http://localhost:2310/ElectionServices2 xamlx',

Mamespace:

ServiceReferencel

l 0K l l Cancel

k ]

65b.6.32. 56gdmmo LghHhgzolgdol dgdbs
5353060m0o Discover ¢nob3ol woms3l s s30b0mm bgHgzolgdo
Solution-do. bobsBby @osmaol Losdo Bsbl ®m®o B3z96 dogH
3d9ddboero bgHgobo ElectionServices 30mgd@do.

dgbsdengdgaros 83 LYM30LJIOL  FITWIOOMYDS,  MIMS
dgbsdengdgaro  asbgl  moommgwdo gem3zs¢obfiobgdmero
3900mEOL abobgs. s300Bomom dgmeg, BookInventory2.xamlx s OK.
650096009 {90l 9009y 96 2odmBBIL O MYMMO Robx G
(65b.6.33).

Micrasaft Visual Studio )

& The operation is completed successfully. You wil see the generated
! activities in the toolbox after you rebuild the project.

[C] Inthe future, do not show this message.

65b.6.33. LG GdMEO oMYl 3G sgbo
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b 3393900690L, MM dodsmmzs LyM30LDY T5EHIOMWOS
360m9d@do (6b.6.34).

Solution Explorer
= | R
‘g Solution 'ElectionWebServices' (2 projects)
4 [ ElectionLookup
> [=d] Properties
 |ng] References
‘( A | Service References
@ ServiceReferencel
i App.config
#] Program.cs
| Workflowl xaml
4 5:‘% ElectionServices
> [=d] Properties

65b.6.34.

F6-00 gobsbengds solution.
mbs  sobobml  gsowo  Workflowl.xaml.  §obsswdogy
d90mbggzedo  @o3blbsoy  0po. 0bBLEHMMIYBEHJOOL  3obgerol  bgs

Bsfowdo  mbs  dogowmm 6.35  Bobsbol  Dglsdsdolo
0bLE®MgBEJdOL 3569e0.

Toolbox * 1 X

4 ElectionLookup.ServiceReferencel Activities
k  Pointer

1 LookupElection2 v

» ElectionServices

» Control Flow

65b.6.35. 3565bengdmemo Toolbox LgHzobgdols
25Obom
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0bLEH®MTGBEJOOL 35690 BYg LabgarbogMsg
ElectionLookup.ServiceReferencel.Activities

390393L 3MmdbAsMdEoL J89goL ymggero IgommEolimzgol Lymzoldo.
B396 990mbgq3580 sM0L Ibmerme gMmo: LookupBook?2.

Solution  Explorer-8o  9svmlol  doxg9bs wowszom
ElectionLookup 36mgd@bg ©s3s5300Hmm ©s s300Bomo Set as Startup
Project. 8030090  05J@owcgdyen  ElectionLookup  LEMogdmbl
(65b.6.36).

Soluticn Explorer

= | @A
_g Solution 'ElectionWebServices' (2 projects)
a _E ElectionLookup
> [=d] Properties
. [+g] References
4 | Service References
W ServiceReferencel
s App.config
] Program.cs
) Workflowl xaml

i . .
4 _;:‘g ElectionServices

65b.6.36.
6.10. 30BbgL3MHMEgLOL 23bLSBLIMS

239053039bmom LookupBook?2 Jdggds 918s 3Gm3qbby. 9900092
©535949bmm  s6M2896@ 900, Goms  Fgbadegdgero  ogmlb  bsdgdbo
3M0GM093900L  4oo39ds  dmds  3Mmgbdo s 9900l
Q©0696gds. isFoMgo Arguments FoM»30L 9ergdgb@u.

©53905¢mm  bsdo String 9gdogoo  oMadgbEo  Lobgwroom
Regioni, Mxare s MajorDeputy. @©535953Mm0 99t 3535¢00
36999630, Lobgeroo ElectionList.
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5M29996BH0ob  GHodobmzgol s30MBomo Array Of[T]. as09mbwmen

QOSWMAO  RobxoMsdo goMbgzm Browse for Types s 9990099
ElectionInfo 3¢0sbl ElectionLookup.ServiceReferencel.ElectionServices

60369006 (65b.6.37).

- [P——
Browse and Select a Nm_l

Type Name: ElectionlLookup.ServiceReferencel.Electionlr

4 <Current projects -

4 Electionlookup [1.0.0.0]
I ElectionLoockup

4 ElectionLoocku E.S erviceRefersncel

IElecticnService
LookupElection2Request
LookupElection2Response
I ElectionLoockup.ServiceReferencel.Activities
4 <Referenced assemblies =
I Microsoft.CSharp [4.0.0.0]
I mscorlilb [4.0.0.0] ol

[ ok || cancel |

65b.6.37.

36md9bGHQd0L Los Bm399E0s 6.38 Bobsbby.

i[_] LockupElection2

Marne Direction Argument type Default value

Regioni Im String Enter a VB expression
Mxare Im String Enter a VB expression
MajorDeputy Im String Enter a VB expression
ElectionList Out ElectionInfo[] Default value not suppc

Create Argurmernt
Pl | m

VEUEISI= Arguments

65b.6.38. d0oBbgL 3He3gLoL sGymdgbEdo
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030MBomo  “LookupBook2” dJdgqgds; Properties gobyxs®sdo
39303 96mm 030LgdgdoL values , MmO E 6.39 BobsBbgs bsBz969d0.

=

Properties > X
ElectionLookup.ServiceReferencel.Activities.LockupElection2
%: 41 Search: Clear

= Misc

DisplayMarme LookupElecticnZ
EndpointConfigurationMName  BasicHttpBinding_[Election5en

MajorDeputy MajorDeputy C]
Mxare Mxare [:]
Regioni Regioni C]
Result ElectionList C]

65b.6.39. LookupBook?2 3039900

6.11. 30b3-53035300L HJsoBIG0Ss ©
50853905

2o3bbbso Program.cs 9oowo LookupBook 3Mmgd@do. o0
B50ob MgooDsios bsbgzgbgdos 10.4 ¢roli@obydo.
//- cobGobyo 6.4 -—- Program.cs gs00 —-----------
using System;
using System.Ling;
using System.Activities;
using System.Activities.Statements;
using System.Collections.Generic;
using ElectionLookup.ServiceReferencel;

namespace ElectionLookup

{
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class Program

{

static void Main(string[] args)

{

// create dictionary with input arguments for the workflow
IDictionary<string, object> input = new Dictionary<string, object>
{
{ "MajorDeputy" , "Usupashvili David" },
{ "Mxare" , "Saburtalo" },
{ "Regioni" , "Thilisi" }
b

// execute the workflow
IDictionary<string, object> output =
WorkflowInvoker.Invoke(new Workflow1(), input);

ElectionInfo[] 1 = output["ElectionList"] as ElectionInfo[];
if (1= null)
{
foreach (ElectionInfo iin 1)
{
Console.WriteLine("{0}: {1}, {2}", i.Mxare, i.status, i.MajorDeputy);
//Console.WriteLine("{0}: {1}, {2}", i.Mxare, i.status, i.InventoryID);
}
}

else
Console.WriteLine("No items were found");

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

Qb 3m©o  osbggd MajorDeputy-, Mxare- o status-do

3OmAgbFGHIOL  Md0gBHOL  wgdbogzmbol  LsdwsEgdoo.

00Bbgls-

360HmEqLo 936WbadL v356 ElectionInfo mdogd@gdol dsbogl. 58 3mL

299modgl 93096y 58 sbogol Bobss®Uo.
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F5-000 250083905 36MHMma60s5. 890093908 v9b@s 3Jmbgl sbgmo
Lobg (6sb.6.40).

-

_ﬁ E—
8 | file:///D:/WF+WCF/EL ElectionServices/ElectionWebSery.,.. (sl S| S

Caburtalo: Available. Usupashuili David
Caburtalo: CheckedOut,. Usupashuili David
Saburtalo: Missing, Usupashuili Dawid

Saburtalo: Available,. Usupasheili Dawid
Press EMWIER to exit

65b.6.40. 53¢0035300L 39dsmdols G990

6.12. Pick-ols gs0mggbgds

WF 4.0 4D69b390yngl J0gogdst, bsbgmoom Pick (s6Bg3s),
H0IGbog 9g3b Modgbodg 9@ (PickBranch). ymggwo d@m dgoisogh
G09MH0L M30L9dL O 5§30l MZ0LYdL. MOMMgMEo Fsmysbo
LML §9ggdsl (56 J09wgdsms 03gzMHmdsl). MmgLsig Pick
J09gds  BgbOYEs,  HBoEIMOL  Ygzgws Jdggds  ©sfiygdyeos.
OHMaMmOE 30 595,90 gBHmo J9ggds ILEOWMEYds, dolo dglsdsdolo
3930900 G9LOEGOME0s S Y39¢s bZs G@M 2599090v)E00s.

b bboMPYIMS  FgLodsdobo  5J30gdol  gobloBLzMolsmgzol
OmIgeodg  dmgzegbol  LogmdzguBy.  Gopowomo,  dgodergds
dmboggdms dowgdol (Receive) §dggdol 499mygbgds GHMoggmolomgzob.

g4m39e d@mb dgodangds 3Jmbogl Receive Jdggods, MHmIgarog

9EOMQOIOS Lbbgo 399md0bgdsLs, MH@3ol Lo3dz9w B3
39O gdY0s Fg@Ymdobgdol glsdsdolo sggos.

50 3Mmgd@obomgol  aodmoygbgds  Pick  Jdggds, oo

MBOWD39wymaoe  0dbsl  FHood-sm@olb  gubdios  d0BbgL-
36m3gLoLm30L.

®bhgzs. ) »d396 0Ebmdm 3MTs 3Mmaqgliol Hobs 39MLogdL, gl
9330359bGH 00, F55¢0mo, Listen J8ggdol.

330



2850636353002 LobBJdgdol 53905 IMmEH0dgomto dmbssgdoms d5Bgd0m”

2453bLbbsm Windowl.xaml gsoero, dorgliols o®x396s moszom
»LookupBook2” 49900gd5%g ©5353060Hmm» ©s s300Bomo Cut (59mF6Mo).
390530¢%9bmm  Pick Jdgogds 9v9ds 3GmEgbbyg. dombol doMx3gbs
O30 ©535F0OMM 300390 gobympomgdol  Trigger-ll o
9300B0M0o dMdsbgds Paste (Bolido).

2390093039bmm  ©ym3bqdol Jdggds (Delay) dgmég dEHmL
Triggeg-ol  gobgmgowqgdsdo. ©ssygbgom dobo  boba@mdwogmdols
(Duration) m30bgds TimeSpan.FromSeconds(5).

23909308obmm WriteLine Jdgwgds g4mz9wo sjgool bgydgosdo
5 803390 Text-oz0lLgds ,LOMwo LgMzoLo“ ©s ,LgM30Lo Ho0d-
3GHom“. d0BBILIOMEILO MBs AodmogHgdmEl 6.41 BobsHbyg
dm 399990 Lsboo.

75 Pick

Trigger Trigger

[ LookupBaok2 -3 Delay
Action Action
P writeLine P wrteLine
Text "The service completed” Text "The service timed-gut”

65b.6.41. doBbgL3GMEgLo timeout gnemyozoom

F5-000  53589853mm 93035300, 990093900 by ogmb
3603590l dmerm 3583980L 0BG A9BMEOELIOL LTSGHYOIO
99ymdobgdom  (LLOMmo  bgM30L0%).  G03-59BHOL  gmbJgool
d9L50mfdnds  Ao3blbs  ElectionServices2.xamlx BSOO.
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2300dM3039bmm ©ogm3bgdol Delay Jdgwogds SendResponse Jdgeogdol
5fggdol Hob s @sg54gbmo dolo bobamdewrogzmdol Duration
®30b90s TimeSpan.FromSeconds(7). F5-00 35899353mm 23¢0035309. 5
§o00b agm3zbgdol 8999y 990gagdL 9gbgds sLigomo bisby:

The service timed-out

No items were found

Press ENTER to exit
6.13. dgbomadg

00BbgL3MME3gLgd0  bdoMs  dobsffogdmos  bgoalibgs
53035309030 @5 Lbgolbgs  bgM3gMgdbgs 30,  v00@MIs3
3M399b035305 900l 96083bgmgsbo Bofforo ©oBsobols BdoBbYL-
36m39L0L.  BoddomoE, 3MM9JAHTo ,,gm9dGHO™MbMmo  Lss@By3bm
LolLEgds“ dobo Lbgsslbgs Bow0swgdo [3gbGHMommo bos®BRgzbm
300obos, Mgaombo, dbstg (medo), Loo@hg3zbm mdsbo s ULbg.]
MOH009IOJI99096 9OMNTBIOMB, Boms dmombmgmb gwgdgb@gdo,
H™Igd0E 993990g05MYOS Yo(390sL.

Send o Receive J0ggdgdo (s Tomo 3095080
ReceiveReply o SendReply) «B6nb3zgeogmal  dg¢gmdobgdsmo
9mbobgmbgdgwo gm®mIom 4939058 ©s FJoEgdst. gl Jdggdgdo
996bmds  WCF-U  dg@ymdobgdgdols  aoslis3gds@ s 99wdenos
39900ygbml ®ogo 3MMmEHM3MEgdols, HmameMogss HTTP s6 TCP.
d019H9o35 590Ls, 3mbEH-53e035305L Fgmdos s1g3g I m©
dooemb WCF-d9¢9gmdobgdos.

d09bgog5 0dobs, HMA dB0BbgLEOMEgLOL JIgIdJOL 56 5J3L
dmdbdogderol  0b@ghggolo,  obobo  bdoMo  LoFoMmmgdl
MOHMOJOHDHMISL 3l 33035305Lm5b ob 330353000
23965bEdslmsb, 96 dmombmgml dmbs3gdgdl, MHmBwgdoa d90Eebgds
0mdbdsmgdgerms dogh. s 30949b9dom Lsbodbgls (Bookmark), Moo
39696 90moym  doBbYLIOMEgLO  BMTLTsGYdgEms  IMbs399900L
99Hobs8y. 931035300  530MsE  Fgdwos  dOBBILIOMEgLOL
2965bangds, oo 030 dgfiyo.
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2450m0Ygbgdmes  obgzg WriteLine 4090900,  3MBLmeby
A9JuBHOL  2o0mboGsbo. bsBggbgdo ogm 53 Jdggdol godmygbgds
33¢0353000 boodo (listbox).

Web-bighHhgolgdol go0mygbgds  ©a3Hmgd@Hgdol b »gdm
33Mwseo  doymds  bgds.  Loddg  dgodangds  sofiyml
3mbBHGodBHosb  Bmdlobw®mgdol  Jogdsbg b MdMowm
3960LsBOZOML  Tgds3zs0 s A9BMB39¢0  35M5TgBHMYd0, FMTs
36398900l 3:b6LEHMHWIBHMOOL 359mygbgdoo.

00BbgL3MHMEgLOL  godmygbgds Fgodmgds Hmamea LgMzoLol
d9L5d0bgEs, obg Bom AsdmLaygbgdrs. dgomgdo, GMIWIdOE3
MBOMbggwymgomos  Web-bgMzolgdom, bEgds  GHMQOE0wWo,
LEHoboMGHWwo Jdggdgdo, MMIgoms d5dmygbgds Fgladergdgeos
00BbgL3MM(3gLgdT0.
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553365

5060050, BoGHIMGPIMYwo  Lodmdoml  Fggas  9godwgds
39900930 LObol sl33zbgdOL Rsmyoodgds:

1. 9wgd@d®mbaymo  bos@hgzbm  Lob@gds, OHMamO3
335300 FsMmM30L MB0gJGHO  JgdBHOMmbywo dmogmMmdol
3905096 md580, d0939m3690s GMWwo s oo LobEHIgdoL
3oL, dobds  3MI3gdLwy®ds  9bogroBds  g30h396s, MMI  SLgoo
LobGH9IgooL ©3b3MHMYJBH OO S(30QGOJI0S ®d099H-
®609bG0MgdMwo, 36 398H09bG0MGOMEO ©o LgH30L-
™609bG0MgdYo 8o qdol 3g0m@gdol 459mygbgds;

2. Lodomzggwmdo  sMLYIMO  BHOOIPOEOMEo  LssMhg3bm
LobGHIIoL ORBMIEEHO3MOO 59m33cg30L Lsgdzgaby, 3MIM3Y
LSBEOZMYIMIJDMEO 99305300 0bbBoGMBHIdoL
2990300 gd0L  gomzsolfiobgdom 3 Lyg®mbo,  gbLEBLZOHW
0gdbs  doM0mo@O  3MHMdYIGd0 s sdmEsbgdo, 8gdmdsgs Tomo
205%Y393HoL  aBgdo s  gohmosbo  gErdGHOHmbmwo  Los®bgzbm
LolLEgdob 539080L 3MbEgBE0s;

3. 9w9dHOHMbMmo  Bss®Bg36m  LolEgdol  ©s3MHMgd@gds,
335M5@ MO0 (N 3615890 9500B305 Mbgoos
2396bm 309009l M E0d90MMO L5dw)oegdgdol, dsbshowgdmemo,
MHYs30MM0  B3HJOOL,  3wogbB-LgM3zgH  sOJoBgJBHmEOL o
MBogO®mMbMm, L50dgM Jugargdol dsbsBY;

4. 9w9dBHO™bmo  LssmPgzbm LobGgdolb dmw@Eodgom™o
dmboizgdms MgEwsEovo dsHgool 98IIGHIO0 ©I3OMIJEHJOLmZ0L
5 Sb0 905 90bsbdgfmboos 565390MM3Y CASE-
3996mma0gd0l  200mygbgds,  IMOYE0MOOL 353 JMM0YO
09MAO00L S PI3OHMYJHJOOL MB07dBHMM0YIEEGHMIdIMO TgmmEgdol

L5g39939BY;
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5. 30363)-bgM39M 5MJoBgdBH MOl MYO3YOMHIE JH0BO
3B0VO3NM©  dobsfoengdmwo  Imbszgdoms  MgwsEoMo  dsbgdol
LobEBgdol  3dsggds  TgbodErgdgaro  gobs  MBOGIEBHOMEYMO
00goMgdol 30M06303900L Logwdzgu by s Ggbsdsdolbo yMsgm—
365 0HMMHo 0bLEHMTY6EYOOL godmygbgdoo;

6. 929070 bobEgdob doBBYLEOMEILYOOL FMbI30OMBOL
39335900l JoBbo”  FodmygbgdmEos 030GEEOMMO  IMEIEOMIOOL
5 965¢oBol 89dobobdgdo. 3gMdm, 990Mmmsz5HYIMos BgMHOEO
39¢©0L  Jugagdol (CPN) g59myggbgds gugddembmwo Lss®Bgzbm
LobGHgdol  080BHSE0MHO  ImEgol  sbygdsE @S  dobo
3bJ30mboMgdol  @OHMomo  FobslosmdEgdOL  godmlisZerg39,
OHMamO 3 J5LMdO030 IMBabrEadol Lolidgds;

7. 9ME30@g09w0s  gargd@Gmmbamo  LssMbgzbm  LobEgdol
Jugwol  Msgdmbm s bvodgom  3dsmdol  3Mmob03900L
goobogos  06599000OM3zg  3MIMbozoodo  bedwowgdgdol
05bobg. 90 FoBbom FgIMMz5HYGOMWos oMo  Lobgwdfogm
Jugeol  53gd0L  3mbsgmEos  ©@o  dobo  sédoBgddmes VPN
»336m@my00L Lsxdz9wbY:;

8. 3mMH3mMo3owo  obsfomadamo  dMen@odgo®o
99dBHOMBMwo Los®RI3bm LobEgdol 9JudgMHodgb@ o Lsdowm@m
396L00L  3OHMYMSINWO  MYooDo30s  QIBBMOE0gMmEs  sbowo
06xm®Isgomwo  39dbmewmaogdol  35Bsby,  JgMdm,  Visual
Studio.Net, WPF, Workflow, WCF, SQL Server, ORM/ERM, CPN, VPN
39960ma0980L s 3OHMYM TN 3539BJO0L 458mYy9gbgdom;

9. 9w9dHOmbrmo  Lss®hg3bm  LobEgdol  LadowwmEm
36m9dBHol  390Los  3MMYMITMWE MJoobHgdmew odbs 3wogb®-
LYM39M  9MJoBIIBAMGOL s FmMbo3gdms  dobsfogdmo  BdoBYBdOL
o630l LoLGIol 30063039008  Logwydzgwbyg.  gsdmyggbgdmeos
Windows Presentation Foundation (WPF) o> Windows Communication

Foundation (WCF) ¢9dbmmmaogdo;
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10. 0539985390 0dbo LyMH30LMMOYBEOMYOMEO
3034039d@eoL (SOA) 3MMmyMsdmwo MHYoeobHsEos gagddOmbymo
LosMB936m  LoLEgdobmzgol 0bxzmMMAS300L  MBsBGOPHM  osgdol
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11. 8999853909905 53900 LobEgdol  dmIbToMgdgEms
06@9MHx390L900, 0bLEHMMJ30900, ©IBIMY30L s gL sEO3OOL
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12, Bgpqboos  LogoMomom  3oxgBHO @S basbxms
PWIYWs30s  IPwGHodgoygmo  gwgddOmbawo  basOBy36m
LolLEgdob oLE3MMYJGHIOMS, SbgJOIP S ILIBYMS.
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