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Abstract

The work “Management of information resources in organizational
systems”. Questions of the decision of problems of designing and
implementation of the distributed databases for Management Information
systems are considered on the basis of the object-oriented approach, and
also questions of management by processes of collective use of information
and program resources.

Corporative Management Information System which functions on
the basis of a local network of computers, operative memory, processors,
printers, scanners, etc. has the certain computing resources as which it is
possible to consider the automated workplaces, channels of a network, hard
disks, including shared devices. It is necessary to note, that active resources
of a computer network are programs and files of databases.

At designing multiprocessor systems the set of parameters, a choice
which optimum value are provided is significant and difficult. Optimization
such value not only raises productivity of a network, but also reduces
charges for creation of such network. Considerably to take into account
optimum distribution of such parameters what capacities are, the common
resources, etc.

From resources of a computer network especially it is necessary to
allocate an information resource, in particular bases melon. As the majority
of inquiries demand from information bases allocation of the certain
fragments, therefore in the dissertation the big attention on intensional and
extensional resources of databases will be given.

In the dissertation the following problems are offered:

Modelling and the analysis of dynamic processes of the distributed
systems of organizational management are considered on the basis of
graphical-analytical tools, modelling business of processes on the basis of
diagrams of activity and a state with the purpose of a choice of the best
model from alternative results designing is offered to model of
representation of business - processes and operations with the help of Petri
networks.

Disputed situations of development and transfer of information
streams in the distributed systems, in particular opportunities of existence
of deadlock processes and their exceptions are considered. The model of



management is developed by such processes on the basis of the tool of Petri
networks. Simulation of these processes is lead and corresponding time
characteristics are constructed.

Problems of the automated construction of conceptual ER-models on
basis UML of technology of programming and the tool of Objective Role
Modelling (ORM) of automated workplaces are considered. On the basis of
use of categorial approach and logic and algebraic methods of modelling
structures of the data and knowledge is realized.

Problems of converting of the information in big corporative systems,
as necessary and rather complex process of processing of data warehouses
of the data are analysed. In work the structure of process of converting of
data warehouse of the data is offered and its communication with time
characteristics and process of acceptance the decision in organizational
systems is investigated.

The concept and problems of perspective development of virtual
marketing, as an example of business and electronic business of commerce
is considered. The problem of construction of automated workplace of the
virtual distributor, with an actual database, algorithms of modelling and the
analysis of processes of an estimation of efficiency of their activity is
offered.
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3056036798 - sdz3060  Jlgemgdol  @sdsmo  mbol 3g¢Gol  Jlgemadolizsb
333dmbadBgsem,  OmImgdo  9Oma3sMm3s6, 883 36139690l Fgo(3e3l.
3960 3980l Jbgmol  bgeddnes  bsgdeme  Gommos s ogo
369350 Lsbgmdols Foggol dgo(3e3b.

ecmono  398col Jbgmagdo, Rodmddogse, gmggmo Bodol g eol
Jbgmolomgol  EOmomno  gsggetmmgdols  ©sds@gdoom  dooegds.  EO™Momo
235N 98 373098908 6195000 L3613 ¢madm baggemls
dmEgmotgdolmgol, dob 256937 39Bcol  Jbgmo  Fbmmme  Lolggdol
GomEgbmdMogo sbsmobobmgols gedmoagds.

Qﬁ)momo 33@)(4)015 jlsagq»oh 4 (?)0.30 oﬁﬂsabmbh: 3(*)%0(30'36—Q6m0m0
(Timed Places Petri Nets - TPPNs), @&s6boz0mm-otmono (Timed

¢} (3OIR-Q
Transition Petri Nets - TTPNS), F)dog:)"‘jﬁ)—Qﬁ)momo ©s 8‘56(336'3Q>—
©EOM0m0 [11].

3eBogon@-edOmono  Bodalmgol  asbobsbmgdngds  ©sgmgbgdol  gGmo
©s 03037 ©Om 3mboosdo  dmmseglgdgmo  gzgms  dsdzgdologol s
Mol sogms offggds  dglsdsdobo  gesbsligmgmols assddon@gdobosbsgy
(Om@s dobo goblbs bgdsstorgmo brgds). g3gms dgdsgsemo  3mbozools
©sgm3b900ls Mol goligmol Bgdmaa goesbsligemamo asoblibgds.

BBb6Bo30m-EOmom 3980l Jlgemgddo  sgmzbgdols M
333bsligemgmolmgols (BB6Baz00bmz01) 3360bsBEg@gos. 3983¢abs
dhagaboh 31} (3)030 2 533(8)0315 '380(303151 voﬁ.ﬂsvoﬁm ‘)6533&60150 ©s
Bgx006980L  ImEgemadl.

§obslGsmo 3hg3s601 d9dmbg93530 a0sbsligemgmo
33330 mg80bmsbsgy  0mgdl  dmbm3men e mmgdsl  gggems  Fgdsgeem
3mb0(30080  Imns3lnd 3563969805 0d  mEbmdsbg, G dolo

G 3830 I 3999 QI J G
a0blbolmgols 37(30e909em0s (Lbgs 3bo(3098m36 30bg3ema ) do
03s6%398L). 830l Bgdramd  ofjggds  igm3zbgdals O™l smgems.  dobo

30bgmobmsbsgy  aeslsligmgmo  gs0dzgds  3gB Mol Jlgmols  Falgdols

dobgegom, b7y gesbsligmgmols gesddon@gdsl sypomgdmse dolo asblibs
8(*)33336‘5.
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188?6066)015 8(")(23@‘80 8(7)‘53.)6)0 (2&)(")00’)0 cgod@)mﬁmo, 8&6586860

g3gms  sddome  aseslsligmaml  937m3bol s geogmols dsl, G@Imols
©sgm3bgools EOmG YROm dsgmg asgs.

633 O-EOmon 3980l Jigemdo EOmomo  sygmzbgdol  Lowowggdo
©35m9dl  9b0gqds, 3sbolebrmagmgds dsé3g0l  G3semBo  ,,dmgbamOmdol
O ©s gosbsligmgmol goblbs Fglsedmgdgemas dbermrme  3330b, Gess

888;:") 1888‘58&@ ﬁ)dbg:)‘a() 3(*766.530 ab&)daﬁ)ﬂ "avaa’l} 6‘5(201“01“8@3@1}

35639005 ,,a508803000985°  gsslsligmgmolizgb  offygds  dbmeme
35306, Amis  aesbsligmgmol  asblbs  bgdspstorgmo  brgds.  gsblbols

Fqdamdsy gmzge  Ggoemls 96086gds dsko  dstrgg@ols ,,asss@anemgdol
O™, 15sbsd 0go 3sdmdsgsem 3crbozosl dosm{gsb.

3561396 m-EOHmono 9Bl Jigmo gmggmo dsggobsmgols (30em 39
sgmzbgdols Aol 236 begasls dmonbmgls. 33335670 oo
dnbgebgdmmos eAHmono 3Gomcodgdadol dmegmomgdobmgol.

Omono 390l Jligmol  Lbgseslbzs  Bodgeo 111 bsbsbbgs
3(*)(338‘2];:)0. (3)6.56060(30';:]@—;360700) 33@(4)015 jls(f]g:)aiﬂs, thoG
333bsligemgmaols 59369501 O™ 393039300 3365F 0 gdmem
9JU3ebgb 300009 ggnb300L  FoBmayabl, semdso®o b Lgmdelneo
3a9e0l Jlgmgdo (Stochastic Petri Nets) 9Toegds, bowme bgmdsbigmco
39860l Jlgemo, OmIgmoi  EOMoOME 9o stsEdmon  (3galog®)
3503bs3mgmgdlisy Bgosegls, gsbbmasegdam Lgmdsbgam 3¢l Jugeml
(Generalized Stochastic Petri Nets) Gomdmswoaqgbl [13].  sd33s60
Jugmol g3 smdsogdo  (dsgemomse,  dsegmzal)  3Geigbgdoo

seoffgdnds.
( : P1
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ot Pz Tt
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Sebogog® - méoomo

Fhobbogoqer - mémomn

I
Mgt - mdoomn Ao ggfgme - méeoon

6sb.1.11. ©Amom0 358@0l Jbgmol Bodgdo
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II 0530

3565VORISIR0 LOLBIZIBOL 06B(MHISGOIR0O
AILIGLISOL 35AHMB0L 3AHMGILIBOL IMRINNGIdS
UML/PN &33d60M=Md000)

2.1, obgmedsiomgmo Ggla@lgdol dstrmzol 3Gesglgdal Fgdbmmmgos,
dsmo sbobgs bfogogndo ©s ©absdogn®o dmeamadon

obog)o lm'adv‘jf;ols Q.ﬂsovgoho dm330'3(3)35r3gq>0 OGQUB@)@O(ﬂm ©d
0bgm®ds30:emo B9domemgogdols 3563000569801s ds@amo ombom
bsbosmegds.  Jbogmoem  dsbatrby  gedmBbs st gfmo  sbsmo
s3steygermmo  (Hardware) s 36macsdnmo (Software, Groupware)
bolgndgdo. s Fmeol  Legn@opmadms  sdg@ognmo  3ed3m®sools
Rational Software 33(36036—5(*)513(56'&-]@0’)636015 aﬁ)oQo 6'35015, xgoah
335ms © 0356 %3308bmbols sbago, UML-@)B Jomemmgos
3330 germmo  LolBgdgdol  3Oma@msdnmo  9bebigmymaals  slsggdee
[L2].  jbogogodgdnmo  dmwgmotgdel 965 (Unified Modeling
Language), Gmgety  gobrmglo  bgobosddo,  Lsggpdgmse  sgom
03653900m37  0bggm@dsionmo  Bgfbmemmaogdols  Lol@gdgol s dsks
sdidoncse oggbgel IBM, Hewlet Packard , Oracle os Ubgs go®dgeo [3].

UML-$)g46meomgos  0309di)-m6096@0690mmo  dmegmotigdols  os
h@ﬁ)ﬂd@)ﬂﬁﬂgo ggo36m66¢836015 oggamgmaooh 3‘5(5‘5(4)363;:»0.5, 5)(*)83;:)08
0500 s 36330 gm0 0bgm@ds@ogols Lsdo dofomseo
dodsdrargemgdols 39698030600 3933300698 (656.2.1):

sgadtxn ol spadtegfadgal debagypion Babphol
spadagpbabs
agtyrdagobagoa agtyrdagobagoa agdrdagabagoa
UML
L S

6sb.2.1. UML @)g46meoemgaals 3mb359¢308

dstmgols 3M330 96 mmo Lobdgdgdols 3668370
b b3gmymazals 339000 36 39b9001s sbgmo bergeogsbmgsbo
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333 msBobsos  gob e n®o  dmegmomgdols Lsbgmmegdon  ©sd 3300600
s 030  dmEgmgdol  gMsgognm  FoMdmeagbsl  9gebmds.  slgmo
0blgOndgbBgdo Gemdls GmamA 306306 (3685303006 3Hma®sdgmo
3m@0lsg96), sbgzg 9396 bonm  (3meoEsh a®msnoz0Ls396)  Bgdbmemaoasls
(656.2.2):

Jodipalodio palfiog]hgds g foalgemo

gree
{gobosgtio
srpfaris} _L—_j
|
-:____‘J—| diggailiogmo palhoghgds
o
(gmbraidaasratic
Jofipalotho
walimgligds L
{peerpomrho}

655.2.2. é19396bomo ©336maGedgdols 3mb3gn00l dmegmo
dmbagzgdos 3sBgdabogals

Fg0dmgds 835 33050, 6™a UML—g)946eremmgos (96s)
83603633980 96980Ls s dmbs(3gdms  dsbgdols  dstrmzals  LoliBgdgdols
9603356 Loddombls, 0bBga®otgdae oblig@ndgbdls Fomdmawaqbl [4,8].

RIS TGsE 030 Tgodmgds asbzobommmo Bmgmeys L, eMdmgdnmo
3e3b0% ©33Oma@sd9d0l gbolis s dmbsrzgdms dsbgdols dsmzol Loldgdols
HBsdsbe  gemsligdoesh®,  GmIgembsy  geshbos  Bmamei  ,,03m3emgdol®
030lg8980, sbgzg sbamo, 3dmsgn gobmemn®o dsbslosmgdemgdo [5].

@33 gsbs3ocmds  skgmo  Bodol  abBgadocgdmmo  ddemsgho
30330BgGmmo  oblBGndgbBol  Fgddbs 7 asbzobormmer  degemgee
deSOU@{]ﬁUQO 1501}0(533325015 0636015 @)3(]60’);:»006036015 606;300)&63601}
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absbg  ablgOmdgbdgools  dotomsmo  mgzobgdgdo s 3mbingzogdo,
Gedgdds3 msz0 Imogstrs  (,,09333006mmo™ mz0lgdgdol Laboo) UML-
B9domemgosdo.

50-70-056 (gddo, GOmame  (3bmdogmos,  as3@gmgdnmo  ogm
m33€)¢@)mt4)‘3g:)0 ©d 360)83;‘\)'36'3;:1—0)6036(50636'3@0 13(50;:)015
8366339300 969%0. »»Bysbgdn® 360b(303b4 33778539 9L
Bsoogmo 0bligGmdgbBgdo 3Oma®msdnm 3meEgdl ©s dsmmzgols Lsgatem
0bgm@dszome  Ambs39390l gPmsE,  gfm  geogdo  sosglgdes. gl
360b(3030 gl 3098 -G09b6E0Mqdmmo bgomols 9698903
Bgbsbmbadyemos:  gemslo 80l dmbszgdgdols s 83 dmbscsgdgdols
a3 3s3960ls 536 J30980L 06 3si3lmEmotgdom domgdmmo 3d3mbab@o.

sbgmo  doamds  s@bodbym  B@soiome 969870, gMmols  dbéog
Loliggdol  Loodgommdsl  bowows,  dsa@sd,  dgmégl  dbeog  slggg
0bGEgdmEs 3633370 3ools ©s 36390008 degemols,
dr0g035300L,  Fgrgagdol  domgdols ™,  dsbdebydo  dgbloggdols
Agln@lgdols batrixo 0bgm®dszool Endmodgdals gsdm s .9

70-90-006 (380 gsbzomstris  dmbszgdos  dsbgdals  srmzols
1}01}@)383601& (3531L) 33300 30(53(3_3)360. Y doﬁ)omoQo 30063953309,
336 gnmegdon  Ggmsion® 3859380,  3Omg@sdygmo  gmeobs s
301653999001 (30 3-(39em3g  Fgbabzols orgedo  dpamdstigmdes.  Ggms30m@
dcmbas(3ndms 35B900ls dsémgols Lob@gdqd0 eqbss 3B geen®
30dsérorgmgdse omgemagds (3sy, Oracle, Access, Visual FoxPro, SQL s
Ubs.). 93 Lolggdgddo  goo-g@mo  360836gmmmazsbo  3m33mbabdos
Lo3®mdemgden  bgghml  3mb3gddmemm®o  bgds o6 ER-3mwgmgdo
(Entity-Relations Model), 6cdmol  Lsgmdggmbgs  ©a36mgd@egds
399amddo Icbs(3g9ms dsbol mmgoggda bk ddnés.

E836OMyA8d60ls  969dmsb  gsGgdom dadL agm  306139em0 (300
333 3medo dcbs(3ndms b negdols 33900l
33Bmdsobaozools.  mdogdd)-m®ogbodadnm  ©s3OmaMsdgdols 969380 s
UML—@UdGMQmaoo'BOG 9L 3mb(3938 e e ER—amggaQ)a&o, »»3eslgdols
g\)ooaﬁ)oagbob“ Loboo, d6033bg9emegsbo 300 3M33c9b9b8)0s.
3(*)3153‘5(4)363@0 Use Case (aaamagsgbomo '33307153330) 0\)0‘)36‘)33600\)06
333901 gemsligdol, Bgdwga o 3mI3cbgbBgdol  ©osgMsdgdls, mdmmgdo(s
bsdermmme gobogg®o asbemsagdol ©osg@sdgddo solsbgds [2,5].
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90-s60 VQ»OESOQQG 360'8363;:)(")36.50\) 6o630m.&6Qo B@)F)Ud@'aé'agmo
836036539505 ©s 3098 -6r096E 069070 dcmgemoatgdols
39039980900 @3 obobo  0bgm@ds;zomemo Bafboremmgogdols s
30830B9emmo 96930l momddol  gggems  3s39BBos  Mgamobgdaemo.
.533305)0Q, UML-@)ajGMQ)maooa 'BgomB(ﬂso 14)003(")(4)(3 @)éoQoeogmo
83603633980 96980, sbgzg Imbs3gdms  dsbgdol  dsmgzals LoliBgdgdols
bamgomglber  Bggzgdo @  assdwoe®s  obobo  Lob@gdgdol  ©s36mgdidgdol
30b gm0 3d3mbgbBgdomsi.  3Gmadsdnmo  3megdol  3eblE O mamgds
3 33B3m3sBobgdnmos. 3mdbIsegdgmds  Ibmemme  bes  ssaml Byb@ee
3slgdols ©osasdgdo ©s domoomlb Loliggdsl, oy Gmdgmo g6s (CH,
Visual Basic, Java, Oracle, Power Builder oy Ub3.) glsgotegds. 2.3
bsbabby dmzgdmmos UML-$g46memmaonls gebbmeisogmagdols ge3mdcngo
bgqds [3].

UML s6ss 30636098 mmo  dgomeo. ogo 60l dsbs  Lbgsmslibzs
dgomEgdolsmgol,  30bsowsb  dskdo  Fgdndsggdgmos Imegmotigdols
3006LB O 309000 236 bg@mo Bod@sgeg s gé0l 961000360
Lobggdoos s Lgdsbogoo. 2.4 bobobby  deggdpmemos UML-
Bafbermmgools  Bgogqbormmds s bBOddnes.  ogo  Fgegqds  mobo
§o63meag6olsgsb (View): asdmggbgdomo  Jgdmbggzel  (UseCase),
303760 (Logical), 3093mbgb8gd0bs (Component) s gobogyco
39bemeggools (Deployment).

tgado o domyma mobailo o domymo
adtogfinhona ajrfinhal
Abzoks moagads
roagfaia (Wode fow Jerqplipdo)
Fralyiol mgoagfai Tyzpbatiplo,
Bemrgemafiotpia) Solkgnaedghal
rgoagFada

Fmolbfol oagady / eperabupan \
{matmbdnda _ﬁ- F aanfmoalindama

el Wbfadbat | et clopdels g ding
To

656.2.3. Ledozmeo ©s ©0b6s3agneo dmegemgdo
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oonmgamobsmzgols  dmegmo®gdals  gmadgbdgdo  ogmegs  Lbgemslbgs
Bo3ol  wasatedgdee  (UseCase Diagram, Interaction Diagram-
ﬂémoaémamdaagggboh 0\)0066&8‘), Class Diagram, State Transition-
30\)6(‘083630’)600).5 0\)003(4)‘58.5 (8""3‘5(](33301’ 8(*)0\)3;30), Component Diagram-
353, Cpp, h, exe ogsomgdol gHmmdogeemds, Deployment Diagram-
303306968980 asbemsagds  obogn®  sedgdmgdby  (LyGggM-gmogbdols
JbgeBo).

sbgmo  opgmmmaos 393330069m300ss  domadmemo dmbszgdms dsbgdols
©30m9JB 900l mgmeoEsh, bswsy dglsedsdolse  g3sdal: dmabdscrgdgmms
Fomdmeagbols  mbg,  3b(393¢ oo dmegmol  Emby,  dmbs(zgdms
@ma037900 bEOnddneol ©mby s goboznco bgomddnmel ©mby [7]

303L-0l  306(393B MO0 s M30gmM0 ©mbygdal, slgzg UML-
960l UseCase os Logical ©osatsdgool  Lopedolbggmo  sbsgmobo
330P39690L, B3 dsmo doMomsro Fgdsgabgen  gemgdgbBgdos s Gadndgdo
(Attributs) s ds0o a3 353900l Igmergdo (Operations), Gmdemagdags
FgLsdsdolo g gmdobgdgdom (Messages) obogzosemobotimgds (6sb.2.4).

9L 395 QIPYRIOTE (36mdogmas, b09did-m6096@ 0698 mmo
dogmotgdols  dotomseo  gemgdgbgo  —  gemsbos (Class).  3olo
ol s;0s 2.5 bsbsbbgs dm(39dnmoa.

ﬂ Message-1

Method 1
Message-2 Message-k
At 1
— Method [ Atk 2 Method S ——
2 - k
At W
Method (newr) g b

ﬂ Hevwr Message

65b.2.5. gemsbol dmpgmo
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3slol  sB®0dgdgdols  ©s  m3gMsiogdobsmgzol  b3gi0506098mmos
dsomo bog:)aoggmboh oégog:)o (,,+“-Public, ,,—“-Private, ,,#“—Protected,
Package), 3(5606'3(536015.50)301} h@o@odﬁﬁmba (,,$“-Static, 63 60dbsgls
dolo  3603369mmdols 330 geemdsl  gggems  mdogd@olsmgols) s
3756398 0ds (,,/“-Derived, b 030 doomgds bbgs
sBE0d B 580Lsas6), 39630900 bmgols Bo3goo (Implementor-
Fgbermemgdols, Manager-3s6ongol, Access-303stmzol, Helper-
©sb3dsG9b0ls).

3slbmsb s mbogBgdmsb  gmee  Lagodms  gsbolsbozmmls
BB gmdobgdgdals  dsbsbosmgdemgdo.  dsg., dolo  sbsbgmgds ©s 3333000
3gbsdadals m3g@sgoslost, dolo goes3dal LobJombobsizool 35683y @gdoa,
Gogotogss  Simple  (BgBygmdobgds  Lémmegds gomo  bsgoedo
303q3md0m), Synchronous (Lob Jombamo,  gmogbBo  gemeEgds
3slmbls), Timeout (aQOQOGO modogodgdamo  ©O®on), Balking
(Boobmgbs 60380  @oEamdmse  dmablbgds), Asynchronous
(sbobJArebrmo, gmogbBo 3slmbl o6 geoeegds, s3Gdgmgdls dnBscmdsl).

dmsbos  dmeol  3sgBodgéo mabo  Bodobss:  sbmgosioneo
(Association), ©sdmgoegdgmagdomo  (Dependency),  sa®gao®gdegmo
(Aggregations) s asbbogswgdmmo (Generalization), Gemdgmoi ol
1,:0983300M9m30mMbs (inheritance) - 3098 -6096E 009070
©s30MyM33900ls gOm-gemo  bseggndggmo.

UML—OSOB 3easligdo Jgodeagds 3596m0sbogls B3g(300006
304989890 (Packages), ds3., lLoboghgdel (Boundaries), sélos
(Entities) ©s ds0g0L  (Control). 3 353989080 xagxnges  dbasglo
b393058045300b 3eby  3emasligdo.

masbo '8306;:)36‘5 ogels ‘5615(5(4)0(](?_3)'3;:)0 (Abstract), Amdgemdogy
3963098 o mdogddado  s@ss, dsg@sd sGol dmbszgdms s ggmbzosms
9O0mdmomds,  Gmdgmoz  39d3300609m3000  gewsg3gds  Bgom-3msligdls.
35dmogg6gds  sacgmgy  Rswgdnmo (Nested) dmasbo. 83 EOmb  dgom-
3sldo  dogmomgds  FBmdgemo-3mslols  Lsbgemo.  dgodemagds  $18dwqbady
Baadnmo 0gMsmdools mEasbobgds.

36m;90960980L  Fgbergmadols mgsmlsbobom, GOmeglsg Ggdmdls
©8dqb0dy dsmzgol bsgswo gemsligdalsmzgols asbobsbma@nds L3gzogozs0s
3‘)(4)‘5;:)3;:)0%30 (Concurrency). dso dméols 808Q336m60m0 (Sequential),
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393 bereggmo (Guarded), sJdonco (Active) s LobJembaymo
(Synchronous).

aoﬁ)mgoh 06(30)5780(30'3(}30 15015(1_3)3336013 ggoSémad@aboh ggﬁ)mh
3609369cmmazsb  Logombse  omgmgds  gmslgdol  Fag@hgzs s dsmo
©53033madBgds  sBGedadgdoms s m3gMsogéom.  mgobsmgol sk
8@l ®s0dy Igomeo  (0gme0s), G@Igmoai 3mslgdol ©s3Gmgddgdals
380dobs(300L gdbebn@gdmeql. Bgodmads LolBgds sogmb ghmo 3msboo,
OmdgmToig dmmoeglogds  ggams  sBGadgdo  ©s  y3gms  gubdios. gl
35603680 dbgsglios dmbszgdms 3sBgdols mgmE0sdo 3oMggmo beddsern®o
Bo®dols  (163), o@emboss, Gmamei  bmdomos, gl Ggmson®o
gboomo  bsbol Lo ogn®o gmgdgbdos. dobo sdndsggdols ogubdiogdo
0539mgH0mos  3Omg@sdnm  6sfomBo. bm®dsend Boeddsms mgmdos [7]
dmbszndos  bgoddmeadol  m3Bodobszosl  gdleby@gds s dolo
Sam®omdgdo  Gsmme  asdmoygbgds  dmbszgdms  dabgdols  Lbgsslibgs
06l gddo (3sy., Oracle, Access).

6596330 3g8cmmaszsBgdmemos 6er&rdsgmabacgools ogmcools
30003980l sa3ds30s gemsligdol Fgoagbormmdols ©s L@ ddnegdol
338™3sBobgdnmo gsblebmgMalsmgol. dobo opgs dpamdstigmdls dgdwgado:
©s37330m, dmgdgmos  LedOmdmade  bggdmb  gggms sBHGodqdol  {Ai}
s gggms gbdgool  {Fi} Lodtsgmggdo, s36gm3y  ©sdmo@admmgdsms
dsro(ge Mij, Gmdgmo sofgdl o Gmdgmo  ggbdigos  AmIge
sBHG0dnBms  9ENMI0omdsl  0gg698L. bmasmse gl Fgodmgds ogml M:N
Lobols o\)oamdoc\)abﬂggbo. 80@(4)08015 3Q3336@)0 5.5093636& als(f]:

.. |1, if A isargumentof F;
M, J) =

0, if otherwise.

o@ﬁ)ob'ﬂ@)a&oh aémmbgom&) 8('7(383'3@0 .530)(3&6015007301& voﬁ)amc\)—
agbomos 960 (3beomdo (16g3-d0).  Lsgomms dolo gowsyzsbs Bgostrgdomn
dsmamo  Gogol  beddogr@  m®dgddo  L3giosm@o  sam@omndgdols
sbdsergdom  [7]. Bgmgase  doomgds  sdwgbody 06y bmdol  (3bGoemo
(3sg., 3693-70). 83 (3bOogdol  sEHE®dYBHMs s dsmo  ©sdnBsggdols
396330008 3637396530l 3B mIsBobgdmmo  sbamobol  Laegydggmby
3360bsB@gMnds  dobbmdMogo  msligdol  ggnbosms  Lgenddnegdo, ©s
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89330680 Lsdmemmme  ©33m33mgddiegds  gedmygbgdomo  bggg@ml  gemsbos
0s3Msd900.

Fgdamd g3ty dgbsdemagdgmos  gemsligdol osg@sdols sbliBgds,
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960—g60 3603369356 6ol 396 30mbsmr o sdm jogdmemgdgdo
Fq0a96L,  bogds  Lobsdwzomols  (Lsgbmeogo  bggemb)  dm@gemotigds
6o gem@dsms  mgmcool  LsBnemadom.  gm@do®egds  dmbszgdoms
3ol Lgqgds, Gmdgemai 93 8dmgoegdamadsms  Laldrmgm  gGmmdmomdsls
300396 353133 g6 30mbaemto sdm joegdaemgdgdo sbabagls
bobsdwgomols  Bobsstlbmdtogo  dbstol  dbeme  Bsfoeml;  ebszgdos
350l dmoaggogsos  go  bgdsbBogm®o  dbgdols  dsBedgdgmos.  sgesb
339m80bsdry, 808 (3bopse  FeMdmeagboema, o Gmgm®  Ggodemgds
©sdm goEgdnmgdsms  bem@dsmobsool  bob@Begbgdo  3Omgem®gdon
3503799l LgdsbBozamo 3Gmdmgdgdo.

bsgbmdmogo 560l b eOnddgeabs s 39606Bdogegdgdols
dsmgdsogg®o  dmEgmomgdalsl  Agmszon®  dmegemdo  gedmoygbgds
LodMogmgms  ogméool  gmgdgbdgdo.  sdoBmd  oldol  joombgs, Msdwgbsc
Fggbsdadgds  dmbs(zgdms  debsBo  gm@Iseogdse  sbsbymo (3698930
Lod®ogmams  ogme0ols (369890 ($g@dobeenmgools  dsogds@iogmdo
Lobligol ozsmlbsbéolon).

g dsbs  asdmobsBgds  sdmgoegdnmgdsms  J3qldqdgdols
9O0mdmomdols  LsBmsemgdoo, g.0. 353l Ogmszogdol  (sbGogmgdols)
960mdmomds,  Gmdmgddoig  sbsbmmos  mdogddo  (Ri), dsmo  mz0lgdgdo
(A)), 363698 gm0 gﬁmoaﬁ)mdozj'ﬁoﬁgbom (Zk) . 30063698 mmo
bsgbmddngo  bgghmesb  gsdmdmabsty,  Ggmsionto  dmegmol  sagdols
ool mdogdBgdo,  ozolgdgdo s  360d36gmmmdgdo  BabsslimdGagse
0090 b330 908008,  go. 86O sOgdmdl  dmegmoadgdols  Lsdmenmem
Golsbs  semam@mdo 83 bsgoobol  asesla(yzgdee. sdsbmsbagy,
Ogmsgogo  dsbol  dmegmBo  sGss  sbsbymo  md0gdBgdl  Bmeols
393806980 bgdsbBogs. bBotwe 3o, obss@limdMogse ghmo  ©s 03039
030b90s  dgodmgds  FoMdmeaabor  0dogl  Lob@szln@se  asblbgsggdmmo
gm@dgdon  (Lobmbodgdom).  Loliggdsl g0 LFodegds  ©sdsBgdoma
0bgm@ds30mo badrgemgdado, Gsms gl dmdgbBgdo asomgsmol§obeml.

F3gb  Bgdmgzonstamam Beagogmo docr0ms©o 363 gdn©o
bogombgdol  sbagobom,  Gmdmgdoz  @sdsbsbosmgdgmos  Ggemszomo
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dgmgdolsmgols.  dgodmads  s@ob0dbml, md  slgmo  3Gmdemgdgdols
33336 Iglsdmgdgmoas  Gmam®  Mgmsiondo  dmegmol  Iges@gdom
3G gd00 (0835858000 0bggm@dsz00ls F9dm@)sbom), sbasg
363 Msdmmo s 33Gsdymmo baBgsmgdgdol Lermmygmegon dmdsgsmdo.

3o093m™0900,  OMImgdlsiy o]  gobomsgm,  sM0l  memgogn@o
303358040l Fgdseagbgemo  bsffoemo, Gmdgmog, Gmgmei  Bogswo  gbols
badotgggemo, 9930 domstns, oGy Fesogommo 3690358900l
ma03d © Amdgmo (3beos  ©sdmzoegdgmo  Mbes ogmb  dbgdcogo
960l gd3oMommo  aGedsBogobysh.  3Ggoo3sB)g00ls ema03s G0l
®30300  3M33sB03d ©bsOMgdals Fobssdlol  sbsagdem, dsg@sd dsemby
0360805 8 bsgmgdee  asbzomstgdamo - ogo o0 geamdl  Lob@sgby®
39893096090L, Asms 3sbsbbzegml g@mdsbgmolysh dmsgsto s 3G3dnsgsG0
369003583900, 3Ogeogsdmmo  mmgogs  bos  asbzobommm,  Gmgmes
™3039600 3G3dsBogol gexgsGmmygds.

ORM  sé0l  dmpgmocigds  geddgdol  bogmdggmby,  bawsg
ba3mdemadm 869 gsbobomagds,  Gmgmey  ™md0gddndols  gemmdmomds,
Gedgdoig m3358m3L  asblobmztrnee  Amemgdl  [25]. 3063938 g0
dmEgmotgds  doom{gze  sOlms  ©sdmgoegdnmagdol  (ER)  dmegmmooss,
orgde 030 dgodmgds  asdmgzoggbmo  dsl Fgdga, o3 e3OMgJE ool
30m39b0  sdms3®admeos.  ER-mosg@sds  Bmelss 316986030  gb60lisash,
390 bgdbegds sds o) 03 dmgmgbol gsBoo  Fg3lgds, sdsgnmemas
0bgm@ds300 03 LgdsbBogg®o  ©mdgbgdols  Tqlsbgd,  @mdmagdaig  Jdbols
dcmggemls.

3360350, 3mb(393¢) om0 dmEgmoamgdols g4sbzomstgdae  gdbo sl
(963m000396L  m309dd)-Oer o dmegmotgds. bmege ORM-L 8g9dmos

qbOb39mygml  Lbgeslbzs  3Gmegglool  s@sdosbms  Fgmsbbdgdmmmo
37985038,  OMIgmms  dndbeegdol  mby  abgm@dszommo  Lolidgdgdols
33600948900l bgg®edo Bgadmgds 360836gmmzgse asblbzsezegdmel.

836094300l smbodbymo 3Mmiglo Msdwgbody 9B e3l dmoegl:

1. ORM -ol 306393 e do  dmpgmogdols Ldadol  SOmzgen®s
o6+ CSDP (conceptual schema design procedure) gn®somgdsl sdsbgormgdls
309653999001 3bsmobbg 8 ©I3OMIBgdebg.  gemadgbBedrmmo  gsddgdols
BmAdoegds s dsmo 39358 Omdols FgdmFdgds;

2. g3ddgools  Bodgdobsmzols  @osa@sdols  sagds s Lolmmol
399m{7dgds;
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3. od mbogd@mo (3)0336015 'Bgamvaaba, 6m8g:)3608 '36;3.5 6.5360)&6;3315
s dsmo dsmgdsBogn®o Feddmdsgmmdols psgodbocmgds;

4. 9333l mbogsemn@mdol Fgbomogs ©s Bgdm{dmgl  gsdBgdol
(3)0336015 m33(4).>6;3325015 ﬁ)&ngGmbo;

5. g3l Omemgdol  odymagdomo  Fgbomoagdo ©s 893 dmgl
dsmo mezoznco Fomdmdsgemmds;

6. ggogao@)mh 3;:)3336(1_3)360, 15086.53;:)30)& '83;306)325& ©5 ;]33@)03015
9bge3gdo;

7. ©3935Bmb Lbgs 9bmnoggdo s dnbegl bsdmemmm Fqdm{dgds.

3ofzgmo  gBed0  gggmaebyg  360936gmmgebos,  gobsowsh s  brgds
bbgoslbgs Lobols 0bggm®dssool dgatmggds 31bgddog bagmsdstsgm gbsby.
sbgmo 0bggm®dssos BBodse 860l Bgdsgemo s gsdmdsgsemo gm®dgdols o6

bgmbsfgdols Labom. Bgbsdmgdgmos dmegmol ©sd36mgddgdgmls dmgbogl
3700 3Bl B e300l domgds 3096806, M Bl
Bsdmagamodmlb Loliggdol dmmbmgbgdo.

goddo hsofgmgds Bgdgan gm@doon:

- f1: 00565386339l 6m3Gom 25 o3l 33960 ‘mmeody

- 12: #565336m3gmo 6300 17 37Bsmdl 3ebBdsJdom metomsdey
12.31.08

00mmgamo gsddo G0l dobsergmo sdmoegdamgds ™® mdogdd)
Fodr0b. 3Ggeoge s Fgodemgds 3gmbegl 1,2,3,.. m3g@sbeo, orgdzs Gopgsh
363Qod.5(§)0 3@3336@)063@00 3-4 mSaﬁ)oSQqég 83(50 0'830omo;g 631‘)3Q36¢.
36r53emqls 3930393530 3090039830 5601s MOMd0mO0. sbgmo
3690003583 900bsmz0ls s@gdmdls 0bgg@ligmo  3@geogedo. olg, Gmd gsddo
Bgodegds Fagogzombmo mE0gzg dodsGormmadoo.

d9mMg  93e3by begds  gsdidgdals Bodgdolemzol  ©osg@sdol  sgqds.
md0gddgdo  gsdmobsbgds  gmoglgdom, 3GgeozsBgde  dsemgymbgregdom,
360'8363Qm6015 @)030 9388(8)0@0 3;:)0(315000. 3(4)3Qod¢(§0 odoml‘)a&o
354 (3b60s6-dstr 3603 s bBgdmeEsb-39dmm  dsbsd, Lsbsd o6 Fgbzrgds
603dsbo ‘<<, Amdgmo(s (33wobs Fogombgols dodstromgdsls
b obssmdrgam dodstrorgemgdoon.

399093 doxgdbg Brgds Fgbomogadol ©sFgligds. ™dogdd)-trme o
dergmotigds 3030m0g9bg0L:  mbogsean@mdal,  odyergdol, Foommo,
Jagbodtsgmagms  Fgrsdgdals,  Lobdotol, 0begdln® s 360836gmmmdals
Labols 9qbemo3qob.
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sbems  gsbzoboemme  mdogdd)-Ommn®o  dmegemols  sagdols  Bodmeo
3dc(386960  3emggdGr e -mmaogndo  dgbomeggdols  g4sdmygbgdom. gobsowsb
30639008 3sBgd0l  a3OmgdBgdolsl g30begds 3mbiMgE M LedGmdemgdm
b396058m6  Em0gOnmds (0bgm@mdszools Bobss®lols mzsebsbmolom), o
396 33630bogmsgm bbgsslb3e 35350093k, 256b3s398mmo
boggemgdosh.

bod@sgmams Fgostigds: J39L0dGegmol s Fmmmdols  dgbmrggdo.
o) o0 bbgsbslbgs Gmmo  sds8pgds  gomo  mdogddol  dog@,

360336mmmasbo  Brgds dsmo  Fgescgds.  dmbsizndms  dsbgddo e ligdmdls
F9s6930L Lsdo  m3g@eBme0n, Gmdmagdoz ORM-posa®sdsby gsdmalisbgds
sbgmo Lsboon:

* J39b0dcagmols Bgbomwgs — Subset constraint (6s5.2.19-s);

* Bmemmdol Bgbomegs — Equality constraint (6s5.2.19-3);

* (yg0moal g3s3mcobgol Fgbmeegs — pair-exclusion constraint
(655.2.19-3)

D O
3) 3)

656.2.19. J3gb0dtsgemol, Gmmedol s Fyzomol
asdmdaibzol  Fgbroveggdo

Jagbodersgemol  Byboegs — 3od3zgmo  Gmmols  bsgMgdo  stols
396 Bmemols 63369801 J39b0dEsgemy. dsasmoms,
-l : 36mpd@o (66) sofym asbbsbomghmgm ©mgl (3wg)
-f2 1 36mpddo (66) ps8msghs asblsbmgtrgr gl (3wy)

36009dB 3960 946905 ©33mezgdals mstomo dsbsd, Lsbsd sé gJ6gds
399801 mstromo (655.2.20).
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has ended on

656.2.20. J3gbodcsgmol Bybmeegs

Bomemdals  Igbomegs  a0dmoggbgds  Ibomme 33806,  Gmegbsg
Gomgdo  meglgdseas.  ogo  az0hzgbgdl, Gmd Mo Gomo  JoGemdomse
Boros.

-fl: o 3530968L oJ3l sHBgomo (Fbggs, 338ob sl
SIEOPBeR

aJogds gamob bggs.

o) (3bmdogmas  s350dgmazals  sOBg@ogmo  (bggs, 3580b  (36mdoemas
ameols (69353 o 3oModom (656.2.21).

has systolic-

has diastolic-

656.2.21. Bmmedol Bgbmemzs

Fyggomols  aedméoibzol dgbomegs sofgdl oo Gemmol
00903303 Hem0dsls. dsgamonse,

-fl: 3g6bmbsd (ssn) csfgds Goabo (ISBN)

=121 - 396lmbad (ssn) wsfgds Gg39bbos Gogbby (isbn)

390Lmbs  Laggmeto  Fogbol  Fglobgd 3960  @sfgol  Gg;396B0sk
(656.2.22).
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reviewed

656.2.22. {ygomal gedmeroibzol Jgbomegs (dsa.1)

80379600 gsddgda:
-1 3g6gxaMo bymddmasbgmmdl 3Gemgddb (655.2.23).

-2 3o sbggy sgbBGOmPl BHégbobals 83
36mgddobsmzob.

-3 mooegmmo dpbgxgto Gedgmog sgmbBGOml BeHgEobal
sbg3g bomddmgebamedls 36mgddb.

Traines
(empMr)

... supervisas{... on ...

Manager
(empNNr)

Project
(name)

supervises

655.2.23. Fygomols ge8méabzol dgbmmmgs (dea.2)
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s) -fl: 306bagmegl o3l Lsbgemo (656.2.24).
- 12: 306b33m3L 3d3b X-@g3e0E Mmoo JmeGEobsgo.
- 131 306b3gmagl 33l Y-9396@mmo  gmmeabsgo.
-4 go@bgmagh o3l Z-ggeddnmo gmmeEabsdo.

L

o

o Gtar At ,/Fsmr Cartesian
{ : Coordinate
. Mame (Id} .
*seee==’ s of /has S (parsec)
——
has z-

60b.2.24. (ggomal gsdmeaEbzol Bgbomegs (3s3.3)

a) - fl:agmbroo Goedmsmagbl Jaggsbol (655.2.25).
-2: aqbeo goagds Jeewo dmmsdsdggdobsogsb.
- 13: gmbo Fgmagds 3930 dmmsdsdggdolsgsh.
- f4: o6 36788L oligoo 3ubro, Lswsy 0698006 Gmgmes Jemo,
olig 350 Immadsdggdo.

Country
(code)

=< represents

has male

656.2.25 Fygamob 338meagbzol Jgbmaogs (3s3.4)
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Lod@sgemams dgstgdols Bgbmeuogs: adumagdols obobios.

0dgmagdols  obbiool  Bgbmogss — inclusive-or constraint
(656.2.26)

®

656.2.26. 0dnegdol obbiool Bgbommgs (3sy.1)

030 330B39698L,  Om3  mdogddo  gemegdnmos  Igbwowgzsdo

SO nmadegl Ibomew gHm Goel ©s s w03zl gemsE. dsgsmonso,

396Lmbs  dgodemgds ogml Jogmo 86 o0 @ 8B mE03g gemse ORM-
0536335 gsdmalisbgds slgmo Lsboo (656.2.27).

(a) (b)

is male is male

/ Person ' PEF&D”
\SSN/{ [SS/% xﬁz
Is fe male iS5 female

655.2.27. adymgdol abbizoob Bgbmmmgs (dsy.2)

s23faome 333rgzo geddade:
o) -fl: L megbBl sJ3b gzoto (656.2.28).

- 120 Ugogbdo wds8ody &. Nel’ s60l Fbormme s Tbmmer
‘608836’ xa39%330.

- f3: bdgegbdo sdéedy ©. Ne5’ séols dboemp s Ibeoemee
‘608835’ xamxdo.

- 4 b3moibdo ‘m3smo b, N9’ s60l Fbomme ©s Fbmmee
‘608837 xanx9o.

-5 \EmegbBo ‘omdsdg &. Ne35’ sob Fbormmp ©s Fbomme
‘608839’ xanedo.
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is yr1 member of

T
- -

‘ 1
¢ StudentName

\l‘. -

is yrd member of

656.2.28. adnrgdol @obmbieol Bgbmmmgs (3s3.3)

3) - fl: soemggl 8d3b Lobgmo (656.2.29).
- 12 sogmgto sodses 1967/01/18.
- 3. somgBb o3t 0dgogmo.
- f4: syl 543 bigbo 3s36. 96 dgré. (. )
-f5:  somgBo dmbsformgmdl .. Lsbgmdsdo.
- 6. somgBo 396%08mdL .. Lsbgmdsdoa.
- f7: moooggmo somggo 3mbsfomymdl dbmmee 03 Lsbgmdal
Jgx08630, GMIgedo gserx0dmdL.
- 8. soemgifb Boboggdamo o3l Lghmoga seBo.
- 19: somgdo omfzal bgemogogsdol dmbedmggdems.
- f10: somgdo, Gmdgmdsy 9339 modmzs bgBmogozedo  spst
dc03m3gg0L dols dgmerge.

dmbszgdos  dsbol LB Onddmeol  ©s3tmgddgdol  3Gmzgligdols

3380 bs(309 939J& e bod(309mea0s 30998 OOE A0
dogmotgdol  abbEGdgbdom,  Gmdmols  mgmeonm  beggrndggmlsg
35839303 A0 doamds §o63msa 6. m30376-5mg 9060
dgommegdols a4sdmygabgdon bm@ogmegds Led3®mdmgdm bgg@mls dmbszgdms

b ddnegdobs ©s 3mebols md0gdd)-m®agb@omgdgmo dmegmotigds.
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-—

~
¢ Ahlste

coaches

was awarded
I —"

Certificate
(Mame)

655.2.29. adymgdol @abbizool dgbmummgs (dsg.4)

2.7. asbsfogmgdnmmo Lob@gdol 3mb(393@emmato dmegmol ©s3Mmgddgdol
©s dmbszgdms dobol s3980l 3Gm3gEn®gdal sgBmdsBobsos

Imgdne 3569368380 asbobomagds  asbsfommgdmmo  dstozgols
m63s60bs307mo  Loliggdol s loms-sdm jowgdmmgdol  dmwgmol (ERM)
5360093900 3333380 b9d9mo 36e39b0 Gobs 35633633d0
Bsdmgsrmodgdamo m30gdd-tmmmo dmwegmol (ORM) Lsgndzgmby [27].

33330600,  Logodms  sgs3dmgddmmn  Ggmsgogdo  dsbolmgols
Fgbsdedalo  Ledtmdmgdm  bggeml  3mb3gddmeengdo ER—BMQHQO,
3sg3emomolsmzols gsdmzoggbmo ,,mbogzg@lodgdo (3sbsmmagdols Lsabmdmogo
bggm).  s3e3ebol  goslsfyzgdee  30ggbgder  dm@gmodgdol  mdogdd-
60968 0Mgomm d90mEl,  ©3Omg™Msdgdals 053659906m39 NET-
3eno@ge®dsls, MS Visio 0bbOrdqgbBom, s MsSQL Server 353983
[23,27,32,35-39].

dmﬁSoU@)gﬁ)ﬂQo ©5 BooS%mﬁ)aoGom @)3;]60’);:)0)6036015
3363000569005 msb3dgeMmzg 93ty gsblsgnmdgboo s msern@os
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bsdg36096m s bsabgobdim  Ledqdscmgdol  Iglergmagds  gebsfomgdnmo
dsémgols 333358069590 Bobggdgdols sls3Mm9JBgdemae o
botigamoabszome  md0gdd)-meogbdomgdagmo  dopgmdols  bsggmdggenby.
M60g0(30690mmo  dmegmomgdol g6l (UML)  obl@édgb ool
a3dmgabgdom  doom(gzs  ©3OMgJBadols  ©s  s3OMaMmsdgdol Mol
36e39bos  s38mdsobazos, s Leg@dbmdmse  sd(30690L  LadOrmgddm-
bsobgobtim  g8e3gdol  Fgbermmagdols OOl ©s  sdsmmgdl  Lsdmemmm
35)(*);3'3:](501&, 8‘560)3015 15015@)3801} batrolbls. 13.3':]60335150@3({3)07 6&6.50)(:)32501}
Lob@gds  3md3emadbn®o ©s g  d60dzbgmmasbo  mdogddos  dstrmgols
36 39bg00ls 39dgmdo bermegmegols 038 lsbGoboo sbagmo
Ls06g3e®ds3000 B dberememangdols dsbaby [23,32].

bambogg@lodagdem  dsdmzol  Lob@gdol  Led®mdmgde  bgggemls
dsgomomnby  Logodms  dmbsggdms  olgmo  gebsfomgdgmo  dsbols
©830mM9JBgds s 33968,  Omdgemaiz  dmdsgsem@o  dorgGomegds  J3q460l
96m0sbo  bagsbdsbsmmgdmm  Lolggdol  dmbsizgdoms  Lszegl.  slbgomo
Bsobgm®dszom Lolig)gdols 3390051 37(30em909em0s doegdmmo
hogémo'amﬁmlsm 15@).56;30(4)(?_3)06015 3&m3og0h€0636o, ﬁ)ae 350'3363;:)0’)85.>Q
B977ygmdl bgeml dob Fgdeamd dsbdBsdatrgdsls s asbzomstrgdsls.

sbgo  bgebesedb  (mbogoiomgdgmo  dmegmomgdals gbsl, §Fglgdls)
§o63mawabls -B9dbmmmans, beome 3ol ghm-g00 e3¢ (39 gd e
06l rdgbd) s Ms Visio [1,40]. (J0bs3gdsty  653mdols  dobsbos o3
0bLrdgbgd0ls  gsdmygbgdom  dmbssgdms  dsbol  3mb393@ s Go s
mmgoga®o  bEogddgegool  ©sdndsggds, dgdeamd 3o dobo  gobogydo
63360B5(305, Ogeemaba(30s  dsgsemomse, SQL Server 3063995 dsBgdols
dsm30ls Lolggdsdo [39].

bambogg@lodagdem  dsdmzols  Lob@Bgdol, 39@Mdme  dolo  dmbscsgdms
aobofomgdgmo ool sbedmgddgdmaee,  Gmamei gl UML-
Badberermgoomn dmombmggds, Lagodms  bad®mdmgdm bgg@ml IgbFsgms
s dobo Bl neo (aﬁ)ocgmﬁﬁogﬂﬁo) sm9ds, o] oﬁ)hgbﬂgo 30%53601&,
3dc(396900l,  ™dogdgdol, RsdBmEgdol ©s bbgs gmgdgbiBgdol, s3G9mag
dsm0 m0gHm 3333069001 EgBseTGo Rsdmysmodgdoo.

ahoo GmQSQ Bo3o6m¢30 mboad@)oh '331}0]536, dolso 15(2_3).5(?_3)05"3(4)0
(Brogmdsrgmdsms  Loddsgemg)  ©s  ©obsdogn®o  (Jigasms  Lodésgemg)

dogmgdom. oy 309 -mG0gbomgdgmo  dmegmomgdol  #g@dabgdom
308639090, Esldnmo  sdm3s60l  assfy39B ol L.aelemgdl®  jemsligdols,
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mboaj@gbol}, dg:)ohmo'amﬁoho JQB'BOF){]ZSOB, mbogd(ﬁ)—ﬁ)m@'ﬂﬁ)o ©d S6OLms-
90 30Egdnmadols  dmEgmadols s Tbgs  Lsbol  asa®sdgdols  sgqds
Fodma@agbl.  bomeme  Bgdegy,  gemslms-sbemgosigogdols s s@lms-
©sdm goEgdnmgdols  osg@sdsms  Lsgndzgm by  asbbme0gmegds  dobbems-
®@oz0 Lobgdol 3Omacednmo  3megdals Ggemobsools s3@mdsdobgdygmo
36ea3gbo.

3.56301")0(]{)(')0) 31} Bodombabo Qa(?)ag:)'aéoQ '3603361&0@)3(501}
Lsdmdemgdm  bgg@ml  dogemonby.  sGsggm®damobgdnmo  seoffgdol
dogddgdos  (Hgedobms  mgdlogmbo):  gsgmmBgdgde,  gsmge®gdo,
h@gggaﬁ@)abo, di(ﬁ)mﬁ)abo ((4)(*)6(*)5)8 moGoa'aﬁ)maQabo, 01&3 amv;jaﬂgabo,
LodBodm @ bssomdtogo  ©s300m300),  Lagbgdo  (s3509300
©oli303m0b980), GmImgdoz 0g00bgds  3emgEGgdals s B3gz0smmdgdals
dobgogom.  Lsbsgme  g93d900, Lomsdnlgdo  (3Gma®sdgdo), gdiogdo,
3633 ognmo s msdmdsmeonmo Lsdndsmgdo, asdmzegdo, @FgbBomgds
s 5.9
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/* Driver Used : Microsoft Visual Studio - Microsoft SQL Server Driver.
*/

/* Create DB_Uni database. */

use master

go

create database "'DB_Uni"'

go

use ""'DB_Uni"

go

/* Create new table "'Subject Lector"". */

/* ""Subject Lector' : Subject has a Lector / Lector givs a Subject */
I* ""Subject SubjID" : Subject has a Lector */
I* "Lector LecID" : Lector givs a Subject */

create table ""Subject Lector™ (
""Subject SubjID" char(10) not null,
""Lector LecID" char(10) not null)
go
alter table ""Subject Lector"
add constraint "Subject Lector PK" primary key (*'Subject SubjID",
"Lector LecID™)

go
[* Create new table ""Lector™. */

/* ""Lector' : Table of Lector */

I* "Lector LecID" : Lector is identified by LeclD */

I* "Works the Department DepID™ : Department has Lector */

create table ""Lector" (
"Lector LecID" char(10) not null,
"Works the Department DeplID™ char(10) not null)
go
alter table "'Lector"
add constraint ""Lector_PK" primary key (*'Lector LeclD")

go
/* Create new table "'Department™. */

/* ""Department™ : Table of Department */

I* "Department DeplID™ : Department is identified by DepID */
I* ""Has name™ : Department has name */

create table ""Department" (
""Department DeplID™ char(10) not null,
""Has name" bit not null)

go

alter table ""Department"’
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add constraint "Department PK'" primary key ("Department
DeplID™)
go
/* Add foreign key constraints to table "'Subject Lector". */
alter table ""Subject Lector"
add constraint ""Lector_Subject Lector FK1" foreign key (
"Lector LecID")
references ""Lector" (
"Lector LecID™)

go
/* Add foreign key constraints to table "'Lector"". */
alter table ""Lector"
add constraint "Department_Lector FK1" foreign key (
"Works the Department DepID"")
references ""Department™ (
"Department DeplID"")

go
/* This is the end of the Microsoft Visual Studio generated SQL DDL script. */
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3365G 0 gdmemo Bs0bggm®dsgom dséngols Boli@gdols dotroms©o
36383700 35398 9%0. 9bass 396530790 Lobggds (353
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dspamo  Embols  3Gma@msdnmo  gbgdo,  Gmdgmosi o3l mdogdd)-
mG0gbBocgdnmo  Jgmmegdo @8  0bligEOdgbEmo  Lednsmadsbo  (dsy.,
C#NET , Visual Basic.NET, JavaScript. NET, Visual C++.NET, Borland
C++ Builder s bbg.).
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36030l Loliggdol a3 gd0Lsl  mdogdd)-meogbdomgdnmo  sbsmabols
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Lsboo g3s3moygbgds MsSQL Server-2000, Oracle, InterBase o s.9. gemgge
05(3(*)68.5(30'3;@ @)adﬁmmmaooh od31s Lodsbe (?)ach')QmaoolsmaS
303760353000 LsabBgdangoler 965 [20].

dcbs3gdos  Lagaggdols  ©s  dsbgdosh  0bgem®dszo0l  sdmbsmgdac
%oémmggoo 30Q36'3Q)0 h(?})oGQaé@)"‘ij B@)ﬁﬂd@ﬂéoﬁaboggo 8mmk\m3632§01§
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053l58smdobsmzols dgodemgds CORBA (Common Object Request Broker
Architecture) o6 DCOM (Distributed Component Object Model)
&9dbmemmgogdols gsdmygbgds [30].

©m@-NET 3eam@dols 399393530 350360 semeg)ds
mG0g0bsern@se  asesfyz0ds s gssdsdBogs gl 3Gmiglo. dsb  dg4dbs
Fnomgen@o  astesddbols 4bs (IL- Intermediate Language). 363683900,
Gedgmos bafgolo gmwgdo sfgdoamoas, dsgsmomse C#., VB. 6 NET-ols
IL-965%g, gmd3omotegds 3364566 gmedo. NET-ob g3gms gbs gemmdls
CTS (Common Type System) dmbs3gdms  IgLsmsbbdgdgem  LsgHom
Bo338L,  Goms  gbgd0L  LgebosdBobsgos  0fbgl  domGymmo  [31,32].
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300, ©of)-NET  3megogmemds  8rgdségmdl  Windows-m3gésgomem
Loliggdsbs @ Lasgdmdsgobsigom  Loliggdol  s3mogsosl  Bmeols  (ob.
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& pplication Application
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656.2.34.  3msBge®ds Windows-NET

sbms  gsbgobormme  Azgbl  dogd  sdndsggdmmo  3mbzgdocmgdols
96m-90ma  ablBGmdgbo, GmImol  gsdmygbgds gx3addn®0s, dsgsmomae
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Amgeey  sbamobds  a30B39bs,  3MmO3mGAsGomE  eEgsbob3098To,
9e9dEHONbmemo 30b6gLbols s 3@ 00l md0gdBgdby (dsasmomse, wowo
Logodere (336(8)5)060) momJdols 60-70% 6¢3m083636o MSEXCGI-&)JS@)%Q
sagdmemo  3bGomagdo (893390900, BB nGgdo s Lbgs  sbgs108g30).
dcbs3gdms  Lszego G300 Bosols 35b5dmab Baddscagoss
609609070, O@amOgdaiges, 3s3., MsAccess, SQL Server, Oracle,
InterBase s 5.9, 83 dmbs3ndms dsbgdls gsshbosor mamE(3 P!Mdbmmsb,
sbggg Ms Excel-ms6 dcbs399008  (3bG0mgdals gosgemols Fglademgdmmdsbo
(Import/Export, MsQuery - 39650980l 86 0bLBGmdghBgdol Laboo s
OBDC ©M3039600).

[0bsdgdsty 3¢tz do  hggbl  dogd  gdmdsggdmmoas  qdbzgmols
GbGOomgdol  3mbzgdBs300l  3nbd300l  semgmomdnmo  bgds dmbszgdms
368G ogngdamo dsbg0L dséngols Loliggdols - InterBase-ols
bgOddnesdo. 3 dmbs;zpdms  dsbsl  gedmme  0ggbgdl  dmEremsbrols
go@ds  (Borland C++ Builder s Borland Delphi Lsds®e
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3amdsgmdls  dcmbsygdms  bazegol  gebsfommgdamo  Mgmsiondo  dsbols
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99dEHONbmmo  sbGogmgdosh.  2.35  bsbsbbg  6sh396930s8  smbadbmemo
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655.2.35. 3980l Jlgemol gMsgo momszobsmgols
ButtonClick: - Import
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3(*)‘150(303601&5 s aoQoBQBBQUQU&)B bgdsbBogs dm(3gdnmoas  J3gdmo:
3embogzogdo:

pi- 89486oemos F1Book - Excel (3b&ogo;
P2 - 994d6oeos InterBase (3béogmo;
P3 — gsdmgmgomos Excel 3béomols oslsdndsggdamo s6g;
P4 - 3bLbogmos InterBase dsbol sgosbo;
Ps — 3sblboemos InterBase 3sBols sgmosliol (3bGomo;
Pe — InterBase —8o Rsdsgdmemas sbtrogmols (38609emo
b3 o gmbo;
p7 — InterBase-l (3b6omo ©sds@gdnmo ggmom
b0 Jeb3o;
Ps — 3mboos 3s63gGom Fgdegao ggmobsmgols;
P9 — 3g3bgdgmos (3bGomols bgeodmbo;
pio - InterBase-ols (3béomBo Bsfgtomo bdodmbo;
P11 — 3mboos dsrgg@om dgdegao bEoodmbobomgols;
p12 - InterBase-l 893Lgdnmo (3bGomo;
P13 — 3cb3(390ms 3sBol sb G mmo gsogmo.

33005bsbgemagmgdo:

t; _ Excel sbdomols 860l gsedmygmags;

t, _ InterBase 355530 semaslols aoblbs;

t; _ InterBase 355530 semasboo (3bGomols asblbs;

ty _ InerBase dsBol (3b®omdo (3860gm0 bigeodmbols
Bodaygds;

ts _ Excel-ol godmgmagomo 9360l 3m3atgds dsbols
b5 do;

te _ Excel gb®omol sbagmo ggemols s6hg3s;

t7 _ 390 ommo Igblogdgdoest (3bGomol Lgmodmbol gswsabsegbs wolizby;

ts _ Excel 3b®ogm8o sbagmo Lgtodmbol sehgzs;

ty _ dmbs39dms 33B580 (3bGomagdols Esby@zs;

Bl — 50l gog3 ggmo ? B2 - 560l gowgs bg®odmbo ?

2.36 s 2.37 6obabgdby ol Gomgdamos  Hgsmobgdgmo
C'H‘Sﬁ)ma&)oaols 3833960 s Igbsdsdobo  LsabBgMagolio  ggebys®s

3m5o833ma dsbols oanﬁoh(?)éo(?})mﬁohomBoh. hoh@{ﬁo ﬁ)aog:)o%gb'agoo
Borland C++Builder 3s69303o.

99



[[-=mmmmmee Unitl.cpp --------- 3636530 BgJbol gtegdgbBo ------
inti,j, Ob_Num, Dan_Num, Rec_Num;
void __fastcall TForm1::FormCreate(TObject *Sender)
{ Session->GetAliasNames(cbAlias->Items); }
void __fastcall TForm1::cbAliasChange(TObject *Sender)
{ Session->GetTableNames(cbAlias->Text,"" true,false,cbTable->Items);
cbTable->ItemlIndex = 0;
if (cbTable->Text == ")
{ ShowMessage(*'Table not selected™); return; }
Tablel->Active = false;
Tablel->DatabaseName = cbAlias->Text;
Tablel->TableName = cbTable->Text;
Tablel->Active = true;
if(Tablel->Active) Tablel->GetFieldNames(cbField->Items);

J-mmmmm - Button of Import
void __fastcall TForm1::Button1Click(TObject *Sender)
{ AnsiString Info;
if(Tablel->Active)
{ int t=Tablel->FieldCount;
for(i=3; i<Rec_Num+3; i++) // str_num
{
Tablel->Append();
for(j =1;j<t; j++) [/ col_num
{ Label3->Caption=t;
Tablel->FieldValues[*"OBIJNUM"] = Ob_Num;
Info = Tablel->Fields->Fields[j]->FieldName;
Labell->Caption=j;
Excel->SetSelection(i,j,i,j); // choice of Range
if(Excel->Text 1= 0)
{ Label2->Caption=Excel->Text;
Tablel->FieldValues[Info] = Excel->Text; }
} Il forj
Tablel->Post();
} Il fori
} 11 for if()

656.2.36. Laobgghggobem IMPORT-pésaggtols C++ 3hemgdedanmo
3ol ggsadgbo
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oI 0530
JIRIBIBOL 3@0IBN3IRN0 ATIRNBDOGOY:

3.1. z068gsmao 356398063 mmo 3Gmglgdel dmegmotgds s
ggohééo&a&mﬁ)-({)goqto%oéméoh .53&(')3&(450%{]?)'3(20
Lsddom  segomo

aobbogamos  gemgddembgmo  doBbglols s gemgddOmbymo
30990300 Lob@Bgdgdol  sdzgzoe@gdols ©s god@Emsmn@o 35639830630l
396394 ommo 336300569801 39033993308 s 33m(396430.
LsBmgatgstgmmo 3630 g7mo a3dm3eomadols 353cgabgdols
Fgbademgdemmds  Rggbo  J3qgbols 306mdgddo, gsblsgmm®adon 1dndgzGmdols
399306980 s 306879360 bsdndsm sanmgdols 394360l
033 bsbGalion. Fgdmmsgsbgdgemas 3068930 356139306301
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