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ABSTRACT

This thesis presents the development of an application on client/server network system.
This application is relational database system for processing in office of central registrar and
processing in students’s registration.

During the implementation, this system uses Microsoft SQL Server to be a RDBMS
( Relational Database Management System ) and uses Microsoft Visual Basic for GUI (Graphics
User Interface) programming. This system will be run on Windows NT networking.

This project is use Client/Server type 3 Tier architecture.First is user interface tier,second

is business tier and final is data tier
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temporary objects
sysprocedures Jofrunaves Stores procedures, triggers,views,rules 40 defaults
sysprotects i’fagm?imﬁuﬁ NsUD4 é’ﬁl‘},ﬂ' database
syssegments 51021DuAUBY segments
systypes swazBuauszuuiazdeimuavesdlFfidmuaios
sysusers 57002BUAVY database user
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System table Feasden
syscharsets TwazPsaveanguitnysuaziimaSuadeya
sysconfigures SIUAZIDUAYDY user-settable configuration parameters
syscurconfigs %’agaﬂi}qﬂ’wm configuration parameters ﬁﬁﬁ'ﬂ‘l’fﬂtj
sysdatabases 510aLDUAVDY database LUADTAILU server
sysdevices 510021DUAYDY database devices 1AL dump devices @ M3V server
syslanguages swazBuavssneuiilou server (Mu1BuH i lFomsAu)
syslocks T10a21BYAYBINTS lock
syslogins SIURTIDUAVY server login account
sysmessages SWZDUAVY server -i’fammuﬁmﬂ'nuﬁﬂwmmmizummztﬁau
sysprocesses SIWAZIOUAYD active processes
sysremotelogins 5180LIBBAVY remote users authorized 1184 access server
sysservers SIWAIDYAVYU remote server °§ 33 ')111??0 remote stored procudure
sysusages SwasPuavns disk At mualy database
¥iinvesdola (Data types)
Stores table
Store_id Stor_name Stor_address City State Zip
Char(4) Varchar(40) Varchar(40) Varchar(20) {| Char(2) Char(5)
not null null null null null null
7066 Barnum’s 567 Pasadena Ave. Tustin CA 92789
7067 News and Brews 577 First St. Los Gatos CA 96745
7131 Doc-U-Mat: Quality | 24-A Avrogado Way | Remulade WA 98014
Laundry and Books
8042 | Bookbeat 679 Carson St. Portland OR 98076
6380 | Eric the Read Books | 788 Catamaugus Ave. | Seattle WA 98056
7896 Fricative Bookship 89 Madison Ave. Fremont CA 90019
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¥iiauesdeya (Data type)

data type Y94 Column uaaaliiurilaveadoyalu Column (¥ Column Store-id
data type 11]1 char(4) aunsafufSnusvesdoya 4 &1 datatype 4839 Column 3zgnAMUA
T 14 Tuduveq table definition
Nulls

1 nulls e Jeyaii hidmdaumndnniity q Adul1d wu gilediud el
vanoay Insswstiy phone mum dmivaui lifmnunayInsdwiszdoailud null Fee1e
WUNUAIY 000-0000 SQL server AtiUAYY true null values uazveulifidfmuan nul
values (8919
User-defined data type

v < o &
SQL server avfuayudoyanfldaunsodimuaties

Rules and Defaults

rle Ao aqUszasaaiduinisdeoziitalavnguesdoyafidinualay datatype
rule vz 141iungderiefuvesszuy wu Ruideuvssminnuszdosinndl 5,000 Um

defaults uou IR muadoy0f server TnusaTusiAlun13¥ insert column
Index

fio gathraadiiaeilfidifedoyalu tble 061939087 SQL server 14 Brree (i
TA590319994 index key value #1151 index 92911311 index pages 1z row voedioyasz
gﬂlﬁull’sﬁu Data page SQL server w1 page ozl 2 k-byte 484 data c1‘7‘;'Ei‘l‘l‘l"|]‘lﬂ disk

Index A1N30YNTULUY Dense AvynAdezgaiaasly index #30 nondense M
Aenuandimiveuniniuueusia page SQL server you I ldeursanmua cluster index
110 non-cluster index
Stored Procedures

SQL server amnsoada store procudures éﬁﬁﬁﬂ ‘f;mlm precomplied nfju'uaq
TRANSACT-SQL compile 9111 data dictionary mmfuvu procudure 9131130 execute L) | Tay
‘ffﬂ‘ﬁ compile NMFEINNINA dictionary LIQ% execute N7 #5374 store procedures MlaTaold
#1ds CREATE PROCEDURE
Triggers

&0 ¥ilAv04 stored procedures 7 1$imWzaIu Faezhan Tassa TuiadeinmsGonld

- J { = 3 Q'i .
fiatiu mgmshoziatiulasnaluez 1@enmsud lua1519ms insert, update 1Az delete Foya
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Data Integrity 482 Concurrency Control
] y
Tussuui¥auiRoad 1daunsosmnezud lvdoyald Tas lidesauleideyariues
grildountlasTasddulunanfviiu ualuszuunfigle | dnaronuMult Use) §1¥o190214
¥ Y @ - o
foyanfouriulunaudoiu
L4 [] [] y
W5 zaeTuntTvesssuY database ildmatoau deeinlminiledn Transaction Wi
Vg 9 y Yy A a Y Y o
wawvedd [udazauszdesgndsaiiolinis 1Fnunieudu
Share itaz Exclusive locks

P

- Share lock fio Yoyaign lock aunsoiiszldsmAuddu nedousinunledeyasn

v

1 4
18ua biannsoud ludoyariuld
- Exclusive lock 9115 lock "l":’“l%'ﬂutﬁm"lﬁﬂﬂu“lﬁ’ﬁﬁuufl%’ 19U exclusive lock 9219
diefimsud ludoyaud T Idfud Ty

Y o o ¥ '

- Update lock 14w UPDATE uag DELETE ‘?Qﬁﬂlﬁli}‘lﬂﬂuﬂﬂﬂ’n Exclusive lock

11 SQL Server N5 lock szifunu granularity 494 page W36 11519 M3 lock HITAD page 92
Tneyn1ms Lock fiszay row lumils page SQL server Suaiofiuy disk 2 Kbyte 4
ﬂizﬂau‘lﬂﬁ'mﬂmuq Row 013 lock page 928 Over head WB8AIINT lock row lﬁ"ﬂﬁ‘lu’m
lock page 11 table 3/1NLABIILAINS lock table f14
Repeatable Read Consistency

1u SQL server 92IN3 ut’ﬁ]tym repeatable read consistency Taeld HOLDLOCK 19y
@139 158 VIEW %Qilz‘m share lock L0$9% lock wmz*fi’a Transaction Y59
Dead lock #a2 Live lock

dead lock lﬁﬂ‘ﬁmﬁiﬂ 2 process WU‘Iumﬁﬁﬂ‘l’;ﬂ%’WUmi ﬁ 99 lock 911 process 5‘14"['5'
SQL server 9£3iA15ASI980UN5(AA Dead lock tazimsudilymilaedaTuid Tavezidon
process Hﬁ@ﬁﬂﬁ’tﬁﬂ Dead lock 11agy1n1s Mia process 13’:‘1! process 1‘3,"14%: roll back Hagfiue
108 lock 34 process Avzideniutzdouiiudafisl CPU Time Youiiga

M3NA dead lock ‘ﬁlf‘l\ﬂ%‘lﬂ share lock 1AZ exclusive lock (30A91 Live lock %30
stravation éesﬂu”lﬂ"lﬁ'ﬁ Share lock lock page 8@111’5"2 Exclusive lock G’l'ENmiﬁi]z lock page
Ay Aezdoaseld share lock 1an lock fioY 1A share lock 104715917 Exclusive Yan lock
1¥ifa Live lock

SQL Server sginsasnaoviazudilymilas 19 Demand Lock ®§9910 share lock
'7’% 4 lock ‘E)tj lﬁﬂ exclusive lock ABIN159L lock SQL server 98U exclusive 1184 demand lock

9UNN share lock 921/aa lock 8992191 lock 14
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% a o A T oA o o ] °
ﬁTﬂiT‘w5°1ﬂﬂ€lilﬂﬁﬁfﬂﬁlﬂ@ﬂ@ﬂﬂiﬂﬂﬂ"lﬂﬂlaﬂiﬂlm TRANSACT SQL 993911115

daa ] - & e a ['4
wngana1aie laensSoareveealng INswaes

miﬁ"f]\‘umzmjﬁiﬂﬁﬂi&ﬂﬁi‘(Creating and Dropping Stored Procedures)

msadealasinsdmesilalasldmds CREATE PROCEDURE tiagmsauila

Tau1981d1 DROP PROCEDURE

& o 4 o P s '
nila InsSaesusznoulUde Folnsdimes, wislinesuasaIuyes SQL Statement

Jiuuy
CREATE PROCEDURE{<owner>]<procedure>[;<number>]

[[(J<parameter><data-type>[=<default>]
[,<parameter><data-type>[=<default>]]—D]]
[WITH RECOMPILE] AS
<sql-Statement>

faethaii 1
create proc sp-users as
select users=names from sysusers
output

Yy 9 o

) a 4 o 9 dy
ﬂ‘\ﬁﬂ\iﬂ’]ii"ﬂﬂ'ﬁ'lumﬂi ﬁ’lll‘liﬂﬂ'ﬂﬂ AU

Famthaii 2
create procedure author_info @last_nam varchar(30) as
select au_fname, au_lname, state,phone,contract
from authors '
where au_Iname = @last_name

Output :

a o o o o @
@last_name ﬁﬂ W'li']ﬂlﬂﬂilﬂuu‘u‘l]ﬂ’)ﬂﬂﬁi VYUIR 30 AIDNYI
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Favehadi 3
create procedure titles_type range
@type varchar(15), @high money, @low money = 0 as
select title, type, price
from titles
where type = @type
and price between @high and !low

output :

mravalnslns¥nes(Dropping Stored Procedures)
msavdIad Insginesamsoin 14 1au14s199 DROP PROCEDURE
FRBHIR DROP PROCEDURE [<owner>.]<procedure>

[, [<owner>.]<procedure>]__

A8t

drop procedure author_info
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Object Linking and Embedding (OLE)

OLE (908971 “Oh-Lay”) 92101i]u Object 1tag Component #1932 OLE
Hunwdeasefioglugiues Binary

OLE %¢ execute YU Windows platform 11q¢ Macintosh platform

OLE based on Component Object Model (COM) Tnu COM Seiflurialouss OLE Favg
19314 Services GiN“] itaz OLE (1 Client/Server model Tay

- Client 14un Object user

- Server AuA Object implementer

COM nzﬁmmmuﬁm%’umsﬁﬂﬁieéamsizwm Objects LA AMITOEAI1 Object
1491 Ma109 71871 COM 128 1MUA Object interface ;33 81319 Object 1taZ T Object 1M
famsan1sdeRanaIALAzA17111 Mememory management
In-Process i Out-Of-Process

Lfll‘ﬂ OLE object 2 objects Aaronu Ay Client ﬁ%xd@ﬁmq}m Request 11]71 #1u Server
18 Server Avzvmihi 1 1u 2 o619dle

- In-Process server 9% run ‘71 Client

- Out-Of-Process server 3¢ run ‘71 Server

i 4
i1t implement emnsaa gy 1Adad

Server Type OLE Client OLE Server
In-Process EXE or DLL DLL
Out-Of-Process EXE orDLL EXE
OLE Services
1. Marshaling
(141 Process 19 dmumsAaRadoa 15184 OLE object Usznou Ay -Proxy

&99N14 Client ¥iehiisi1 Function call 110z Parameters fing  ugilwuinasgiuyes OLE
dalal1¥ma Server
-Stub c?’faag'ma Server 977U Function call A¢ Parameters  N2911910
Y114 Client 11 convert 1¥feg lugaiuuii Server aunsadhleld
2. Structured Storage
% OLE 111 Documents "Tillii'q Documents ?)"w‘] %38(58n71 Compound document

&
(Compound file) FasznauAIy
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- Stream fi0 Foyafi Wi Taseadn
- Storage AA1LY Directory HIABUSANTSHAL AN Streams (102 Storages 1HiTiuTnss
af iy Hierarchy
3. Moniker
1481489 Document ﬁ link t)tfl'u Compound document
4. Uniform Data Transfer (UDT)
Huna’lnlumsderudoyanin Client 1183 Server
5. Drag and Drop
(Jums cut 1ag paste wiourulu 1 step
6. Compound document processing
§l14nn35920111481 Documents 91ANA14) Application 11530 uIi]U Compound
document
7. Linking
Shunsdieuse Client object ifto 1A am1s08198Thu Server document object 1
8. Embedding
Sumsaeuidnaiea Ind eyl IndiRes unds Compound file Tasnzud 1y
Embedded document 9¢A8498n910 Container document AoY
9. In-Place Activation
Sunszummsiiven1d User uf 1y Embedded document Tag liidosoensin
Container application nBY
10. OLE Automation Server (OA)
Hunalalums ﬁ Application ‘Hﬁﬂ control ¥3® automate B Application ‘H‘ﬁs‘i
$i397991 Client 1oz Server Hitinumnemilousiuf1i1 OLE Automation Server
1Aun
- Client - OLE automation client
- Controlling application
- OLE automation controller
- OLE client component
- Server - OLE automation server
- OLE object application
ﬂ‘li"ﬁilz manipulate U OLE automation server ﬁuﬁm manipulate 11U OLE automation

P
interface F9152nN0UAWY
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ANYMS YD Object 19U Font

- Method Operations 7 Object AIWTONT z'ﬁjvlﬁ' 1y print

44 o 4
Property Member object - Object NYUNU Object du

Collection - 1111 Array Y93 Member object

y
OLE automation server 114159 run "lﬁ'ﬁmnn
{ { o
- Local flo run 1 Machine il Client

- Remote f1® run 1 Machine ﬁuq 1214 Ctient

11. OLE Control (OCX)

{lugluuuMiAuve OLE automation object

OLE control ‘V?I‘mfl"lﬁ

- alavas »117'1 Client application

- Support M3HIMUA Property Ma1t9 61919390157
- Detect licensinf in a design versus runtime environment

- Support an extended interface that allows it to fire events

- Support data “binding”

¥
OLE control 114927119714 Client application Ua& support 115119 TUI1UY Outside-in

activation

¥
OLE control #4158 implement I@ifuiuy DLL miniu

12. Distributed Component Object Model (DCOM)

13. Nile

) s
ﬁ']umsﬁﬂmﬁ'amwm OLE HIUSSULIATOVIY V19ATIS 801 “Distributed OLE”

OLE d1151 Database
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Slunandieeuiing (Remote Data Objects) (RDO)
Jyaniwdn 4 WRuuzihBmadhddoyadifilseAniamuazaunsamivayu obBe
yeemdnuanae  wiia uazdwremsSoudlumsideudesouiiad
RDO fie nquussosudaficnnsoliuenfindudidedoyn  ROR gminnidand
thin layer fi8§UUYAYS ODBC API
AaN¥ULYes RDO
- Access to ODBC data Sources
- fuayudmuiaiFummnizes Server
- oz Imiafun1si Query
- 1Fmiasanudr lhivn

8 2R v a 4
- iWhisdoyastniisziioy

RDO Object Model

rdoEngine

Rdo Environment rdoError

rdoConnection

rdTable rdoPrepareStatement rdoResultSet
rdoColumn rdoColumn rdoColumn
rdoParameter

jUuaA3 RDO Object Model
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4 3 g Qe 4
rdoEngine object LLAA4 remote data source DOVIAT 1zgnad19¥0e Tnudh Tl e

2 . o W . o U
1in1381484 RDO IWs1e rdoEngine iUz UUUTAT09001IA rdoEngine 19 muadi

rdoEnvironment

1919117 AQ Properties Y84 rdoEngine Object

Property

95110

rdoDefaultCursorDriver

rdoDefaultErrorTheshold

FiinvnanDi e Nad1s : ODBC,serverside
11994 Errorthresthold property 14Tau

rdoPreparedStatement Objects

rdoDefaultLoginTimeout U179 ODBC sofine1u1mey connect
rdoDefaultPassword datasource

rdoDefaultUser Password ﬁ‘lﬂ,ﬁf}ﬂﬁ $14 rdoEnvironment ‘ﬁuiﬁﬂ
rdoVersion Userld 1‘1’511‘38?[ %14 rdoEnvironment i‘%’u“lﬂﬁ

3 A29NY5 RDO library version number

A1319 Methods Y83 rdoEngine Object

Method o511
rdoCreateEnvironment o %' 1 new connection remote datasource 1D
rdoEnvironment object
] 3 a 1 yyd .
rdoRegisterDatasource nuYaYanITNan o'14% WindowRegister

Lf}‘a rdo Engine object N 19 Sfuazad1y default environment, rdoEnvironment (0) Tael¥
rdoDefault parameter (i Tusunsudoamsezi/dounlaafilif set 1u default propertics 404 rob
Environment (0) EL) rdoEngine fiau‘?'mzﬁ %14 connection

ODBC data Source esasmuald lsunsuGonld Tavld rdoEngine Tae3s
rdoRegisterDataSourcemethod 5 #Ban158314 data source ﬂ%‘ 3 Lﬁmwhffu

g o
Tay rdoRegisterDataSource Method ABINS 4 DIFAAVUA

- dsName yonldlu OpenConnection method 148994 lun13a314 dataSource
- drive %9989 ODBC driver 1161 1% 1% ODBC Dl file
- Silent Yoya wilayaduuaas ODBC lnozaoniien

2

- attributes dennunde keyword fnuanlu oDBC.INI




32

rdoEnvironment

rdoEnvironment Object ﬁyuﬁmﬂdwmmﬁﬁmﬁﬂaumm‘;'umww Userld Liasaoy
U890 ODBC rdoEnvironment ‘HfJN object ANNIOAU uu"lﬁ’fnmu database connection
W51 ODBC atfuayufiy environment ssnila@eafuuenndingu

Lﬁiaﬁ’mmi ﬁ;' oUABYAY €] connection Tav14f rdoEnvironment (@it properties 1Y
UserName 110 Password %zgnuﬁ S$MTN connection

rdoEnvironment object 99N $191a8 rdoCreateEnvironment éaﬁ‘lu method YD

rdoEngine object
LT
Dim objEnv as rdoEnvironment

Set objEnv = rdoCreateEnvironment (“KUDB”,”Sa”,”database™)

#1319 Properties 494 rdoEnvironment Object

Property 8511y

Count 14UV rdoEnvironment object xﬁﬂifu‘lu Collection
CursorDriver wilnveunesiwesfiasne : ODBC Hie server-side
hEv ODBC environment handle ‘ﬁ’d 1150H U ODBC API
LoginTimeOut §1uve931 17l ODBC driver 59A8192 time out
Name ‘?‘fﬂﬁ vﬁﬁ‘uﬁ( 11 rdoEnvironment

Password password 19Tun15e519 rdoEnvironment

UserName User name Y94 rdoEnvironment object user

11319 Method 9484 rdoEnvironment Object

Method 8511y

BeginTrans Fudunsuuansiu

Close 1@ rdoEnvironment (tagiila rdoConnection, rollback

CommitTrans Complete current Trasaction Save uasnﬂﬁuuuﬂm

Item 191811 rdoEnvironment collection 484 member 84

OpenConnection (a3 connection 11/&f4 ODBC dataSource taz 19 Object Y94 data
RollbackTrans Complete current transaction, Uﬂlﬁﬂ%ﬂgﬁﬁ&ﬂ%ﬂu
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. o 49 9o . (Y d’l = da ¢ o
OpenConnection (1141 method 711991 connection 111 datasource method 133 4 D1TAUVUA A

t 4
=3

U
- dsName cT‘;EHJ'EN register dats source ﬁs?'nﬁ'u connect
- prompt fofmuaiite user 20N 15LOIAAIUAKTH ODBC connect
dialog fNMUA rdDriverNoprompt user Ii¥iu ODBC dialog
- readonly JofmMuavea user t‘ﬁ"ﬂi]z update ‘(’J'E)lql"d
- connect amsefitmuamsfinesin ODBC driver
faveg
rdoEngin.rdoDefaultUser = Userld
rdoEngine.rdoDefaultPassword = Password
Set db = rdoEngine.rdoEnvironments (0) .openConnection ( _
DATA_SOURCE,
rdDriverNoPrompt,
False)
rdoConnection

rdoConnection object si‘lumn%wiaﬁ'u data source (11U physical
& I | ) ]
114 rdoConnection object W $74 result ¥4 rdoEnvironment.OpenConnection method

11314 Properties 404 rdoConnection Object

Property 251118

AsyncCheckInterval $aunaiaiuii RDO AeefoufiszastsaoumaIuz
auyseives

Connect asynchonous quere

] 14
Read Only string #lviun oDBC connect_string R LACT

Count OpenConnection method

hDbc 9142UU04 rdoConnection object current 11 collection
Name ODBC connection handle #ADL&1D9AY rdoConnection f:
QueryTimeOut %t) Data Source ﬁﬂl‘l’flﬁ M5UNIS connect

Row Affected 1787984 ODBC fiseiiiaifi error Tun1591 query
StillExecuting §7147U row TAR91A Execute method

Transactions %’ay‘a Boolean e mlfl"ﬂ qury run 91

Updatable Boolean 1LY ﬂsufll"ﬂ rdoConnection uUw YU transaction

Version Boolean ierAgiile Object asuuilasdoyaVversion
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1519 Method Y84 rdoConnection Object

Method GEATA]
BeginTrans {5% Transaction 1113
Cancel snIan query firun Ty asynchonous made
Close NgANII connect

. . Y A
CommitTrans U current transaction,save ﬂﬂgﬁ‘ﬂlﬂﬁﬂﬂ“ﬂ’dd

CreatePreparedStatement
Execute
Item

OpenResultset

RollbackTrans

GERD rdoPreparedStatement Object

ig}' a query n3o SQL statement Run Tau'lifoe Return Row
Return @41%NU84 rdoConnection Collection

@314 rdoResultset object, 14 1aY execute querie {0 SQL
statement 9% return data

. o g ~ o
End current transaction, Umaﬂﬂuagamﬂa )1 ]

ms19ndadeya(Accessing Data)

rdoTable

rdoTable object (1€ AINITNTTO View Tu database,rdoTables Collection 9&3531

saudoyauunn Table N1y database

11313 Properties Y94 rdoTable Object

Property 251

Count 97U72U rdoTable Object 14 Collection

Name %t) data Base Table

RowCount UMY row ﬁﬁﬂlu table

Type String fuaaswiinvey tble, view

Updatable Boonlean L4 table /asuntlag, vie linlfoumlag

115149 Method U84 rdoTable Object

Property GEATAL]
Item Return $147UY04 rdoTable Collection
OpenResultSet @314 rdoResultset object ﬁsﬁunﬂ row 911 rdoTable

Refresh

Retrieve list ‘Uﬂ&ﬁﬂ table 91 database
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rdoResultset

Lf'li) query 3o SQL Statement run Q% return record 91 database record ﬁy ﬂzgmﬁu‘lu
rdoResult object

Lfi‘aﬂ 14 rdoResultset object 41117 ald argument UY9Y OpenResultset 4 uuuﬁu"j

- Forward Only Row 994 resultset 114150 access U0 update Tasyou pointer

fadeunnmilinds

- Static Type Copy 994 row U resultset 14

- Keyset_Type Copy Y04 row T resultset 19

- Keyset-Type dynamic result set ﬁﬁl‘i’f’ add, update 130 delete row 910 table
ANNEMAA

- Dynamic-Type dynamic resultset @ msald add,update 139 delete row 91

table row ANNY12 Taid A
rdoColumn
rdoColumn Object (15RY column U4 database table
1% Stored Procedures
- rdoPreparedStatement
rdoPreparedStatement object 19uana stored qury defination n3o winfined
YD stored procedure 3 ’Jllﬁ,:\i SQL Statements
- rdoParameter
rdoParameter Object 383 ‘ﬁ application %1113 DfIYIUA query parameter

ADUNILNING query

fe
Set qryGetorders = db.CreatPrepare Statement ( _

“SP_Get_Orders”,_

“{Call SP_Get_Orders (2,7}”)
qryGetOrders.rdoParameters(0). Value = Customerld
qryGetOrders.rdoParameters(1).Value = ShippedFlag
Set rstGetOrders = qryGetOrders.OpenResultset CrdOpenForwardOnly,

rdConcurReadOnly)
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Tassafreveslnseanu

User Client

Manager(RegMgr,FeeMgr)

>
= =

Register
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Object Hirachie lngsinvesszuvmsaumavesdninnziouuazlszaiona

ARCHITECTING TIER 1 : CLIENT APPLICATIONS
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ARCHITECTING TIER2 : BUSINESS SERVER
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ARCHITECTING TIER 3 : DATA SERVERS

]
= ¥

suumananeidou  msndeyandniingdes

Register (M35193¥10aaniiens)

Column Name Datatype Size Key
Regis No int 4 pk
Regis_Subj_Id char 6 pk
Regis Lab_Group_No char char 2
Regis_Lec_Group_No char char 2
Subj_Regis_Type char 1
Regis_Status char 1
Regis_subj_Grade char 2
Regis_Flag char 1

RegisterCard (m319luameiiian)

Column Name Datatype Size Key
Regis No int 4 pk
Regis_Std_Id char 8
Regis_Year char 4
Regis_Term char 1
Regis Type char 1
Regis Date char 10
Regis Pay Type char 50
Std_Pay Type char 50
Bill Book No char 4
Bill_Order_No char 4
Bill Date char 20
Fee Typel int 4
Fee Typel2 int 4
Paid Bank Name char 20
Paid Bank Branch char 30
Paid Bank Check No int 4
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SUVHITASITUULN MINVBYarianNneIvey

Fee(MINUAIEITHEN)

t’4

Column Name Datatype | Size Key
Subj_Id char 6 pk
Fee_Year_Begin char 4 pk
Fee_Term_Begin char 1 pk
Fee Lecture int 4
Fee_Lab int 4
Atstd Begin char 4
Atstd_End char 4

FeeCost(A153 335i831)

Column Name Datatype Size Key
Fee Type No int 4 pk
Fee Year char 4 pk
Fee Term char 4 pk
Fee_Sub_Type No int 4 pk
Std_Type No char 2 pk
Std_Faculty Id char 2 pk
Std_Year_Enterl char 4 pk
Std_Year_Enter2 char 4
Fee Cost int 4

46



FeeExcept(310msantiumsssaniion)

Column Name Datatype Size Key
Std_Pay Type No char 4 pk
Term char 1 pk
Year char 4 pk
Fee_Type Nol int 4
Fee_Type Nol2 int 4
FeeExceptName(éBiwmiﬂﬂl“fuﬂ'miimﬁﬂu)
Column Name Datatype Size Key
Std_Except Type No char 4 pk
Except_Type_Name char 50
FeeSubType(318013M5 333 Hereives)
Column Name Datatype Size Key
Fee_Type_No int 4 pk
Fee_Sub_Type No int 4 pk
Fee Sub Type Name char 50
For Whom char 50
FeeType(¥HAMEITUIB)
Column Name Datatype Size Key
Fee_Type_No int 4 pk
Fee _Type Name char 50

47



Tier2 uae Tier 3 RegMgr Object Interface Y893z VUMIAIMNITeY

48

Application Students Student Registers Register
Collection Students
Registers
Member Object Item Item
Properties Id Count Stdld Count Subjld
Userld StdName SubjName
StdSname Subjtype
Faculty LecGroupNo
Depart LabGroupNo
Major Grade
Teacher Year
Campus Term
RemoveFlag
Methods: Initialize Getstudent LoadReg
GetFaculty RptReg
GetDepart ChkReg
Add UpdReg
Move Add
Remove
CollectionGet PropertyGet CollectionGet PropertyGet
CollectionSet PropertySet
Data Tier sp_Get_Student sp_Load_Reg
or sp_Get_Faculty sp_Rpt Reg
Tier 3 sp_Get_Depart sp_Chk Reg
sp_Add_Reg
sp_Del_Reg

sp_Upd_Reg
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Tier2 Wae Tier 3 RegMgr Object Interface Y04 szvuthsemsIniion

Application StdFees StdFee FeeCosts FeeCost
Collection StdFees
FeeCosts
FeeExcepts
FeeRpts
MemberObj Item Item
Properties Id Count Stdld Count FeeTypeNo
Userld StdName FeeTypeName
Password StdSname FeeSubTypeNo
Major FeeSubTypeNam
Depart e
Faculty YearBegin
Campus YearEnd
FeeType 1 Cost
o
FeeType 12
StdType
PayType
BankName
BankBranch
BankChkNo
Methods: Initialize GetStdFee GetFeeTypeName
GetFeeType GetFeeSubTypeName
UpdateCost UpdateFeeSub
ChkFee Add
Add Remove
Remove
CollectionGet PropertyGet CollectionGet PropertyGet
CollectionSet PropertySet CollectionSet PropertySet
Data Tier : SP_Get_Std SP_Get_FeeName
Tier 3 SP_Get_Fee SP_Get_FeeSubTypName
SP_Update_Fee SP_Update_FeeType
SP_Chk_Fee
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Tier2 4oy Tier 3 RegMgr Object Interface U094 IZUVF1ISMEITUHLN(AB)

FeeExcept FeeExcept FeeRpts FeeRpt
Collections
MemberObj Item Item
Properties Count ExceptTypeName Count Faculty
FeeExceptType 1 TypeRpt
Year
FeeExceptType 12 Cost
Methods : FeeExceptUpdate FeeRpt
GetStdType
CollectionGet PropertyGet CollectionGet PropertyGet
CollectionSet PropetySet
Data Tier : SP_Update_FeeExcept SP_FeeRpt
Tier 3 SP_Get_StdType
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