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2.6.4 foganisly Data Flow Diagram
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2.7.2.4 Relationship

18UR Entity Set fierd 1990910 2 Entity Set iiuw3onndn tholdusasnn
Fuussendeunng Endty 14 Endty Set @umaniu  Tumsedag Relationship 919
af1edrenisiiuewnny Entity 1u Entity Set Lﬁuménfumx%nim%uﬂaﬁmw“lﬁ'ﬂﬁ
¥09 Property funfloufu  Fmsafrnnuduiuiludnyasd Property 184
Relationship  92AAVINMITHUDT Property YOIUAAY Entity Set M5IMAY 13U
Relationship Tige “defanne” FuRnatnamsd Entity Set “ipfnu” uay "Amg” 3
Property “sHidnniy” Amiloudu gzl

A1319 2.9 AI081 Relationship

3
[y

~ a d - i oo
M : fivAsszuugdeya Auiaiei 1 fnd

ar = o

nAdavzna uazdinning

PATIN)
Entity Set “tipfiay1”
sHainANY So-ana A | sYidnme
380012 ton In %19 02
381202 A3 97 N4 01
380052 180 #3 ¥y 03

Entity Set "Amg”

sHaAMe AN
01 IrINTIUANTAS
02 TERPPPED
03 | Fnenmans

Relationship “fanana”

sWainfnm | So-ana | me | siaees ARz
380012 |00 In Al 02 STENCUES T
381202 | a3 den | wd 01 Srnssumans
380052 | 1on 3 St 03 | Innmand




18

2.7.2.5 Subtype 1@z Supertype Entity
il Entity Set flausoutamnFnues Entity Set s oenithy Entity Set 608
FeanSnvesudas Entty Set geviiy uonmilonasdes Property Tinilaufs
Entity Set HANUA Entity Set dosmaniu sedoqli Property MiIAH91IBARIAITY
uanA1evesasnBnlunnas Entty Set dommaniy dmsy Entity Set Sotinanty WY
{58071 “Subtype Entity” du Entity Set Y9N 93QAITUAT “Supertype Entity” 1414
Entity Set “EMPLOYEE” #1f Property “MILITARY STATUS” Al4fmundaunin
MSINAANUITUB NN %ai}zﬂs1ﬂgmwwwﬁmmmﬂmnfu asiredndoyade
Wi
@195749 2.10 A20819 Supertype
(fiun Auffrzuugdeya fuindadt 1 ANANNAINULAA UAZTINDINTYATTHE)

Entity Set “EMPLOYEE”

EmplD | NAME SEX | MILITARY STATUS | SALARY
001 | nils M 1 8500
002 | @@9 F - 12000
003 | @ M 0 15000
004 | & F - 22222
005 | M 2 15250

nndaediedeya sxdunaming deyalu Property “MILITARY STATUS” 9g1l1ing)
3 Y @ ) \
RSN G0y Ssannsoutisdeyalu Entity Set fleondhs 2 Entity Set dos
A i o [ 1 a .
#a'l8Un Entity Set “MALE” dwfuiudeyavaswifinaiumne uag Entity Set “FEMALE”

af
O

5 L | ar =
ﬁTﬂiﬂLﬂﬂ%@EﬁﬂfﬂﬂWUﬂ\?'\ﬂﬂﬂﬁ NN

@15 2,11 @I9079 Subtype

oo o8 o

] Vg
@ : fudisszungudoya Auviassh 1 faAtnAfauzna uazdnesnggaaing)

Entity Set “FEMALE”

EmpID NAME SEX | SALARY
002 04 F 12000
004 a F 22222




19

Entity Set “MALE”

EmpIlD | NAME SEX | MILITARY STATUS | SALARY
001 wils M I 8500
003 A M 0 15000
005 oy M 2 15250

daduna d1dunmg 9wnUN Property AD LAAE Attribute d9U Entity fouaag Tuple
’ A »
#1941 Relationship Modet #6171 Tufitd 15ii56n Property 11 Attribute 149¢ Entity 31 Tuple (3484

110 Semantic Model amninth U4 Tunseonuuugwdeyaldnasszdu daufinandelu

3
-

) 3 o a0 o el
JHUIBHRU AT UBDUDINTITIANG NIne7

g o o e
AU L‘fluﬂ‘liﬂﬂﬂzzﬂﬂiﬁ:ﬂﬁu‘tﬂﬂﬂﬂﬂﬂ 4w

4
o ar T ig 9/ o 3 c 1
fosiudoya Taedalildszylaseatugudoyainld dniu Fefon Property unudii

) ¥ ’
Attribute 1Y Entity #nudA1rd Tuple 1ilosninia 2 i1 e ldgrudoyaniilassadauuy

a

Relation

2.7.3 Entity-Relationship Model

]
=) a@4

Semantic Model ﬁﬁﬂﬂi%&!‘iﬂﬁt}‘ﬂ 18un Entity-Relationship Model nionilenSond

v

3/ ]
U9 “ER Model”  E-R Model Wuiflunuudnesfinseunquilsnmnagiidmualily
' ' = de 4
Semantic Model (fioenniigiuvuildunuypquuianuaafitimua’ld Semantic Model #4164

1 4
un Entity, Property, Relation (tag Subtype dmiuununiwiadsiiulasldgilnmereg meoly

)

E-R Model tieuaanuiusieisguosdoyalugdoyn s2i5end1 Entity-Relationship

] 3
=4 b ar i3

Diagram #3ofi{louiTentiudus 41 unuan E-R (E-R Diagram)
L ]
2.7.3.1 Entity
18un Entity Set @19q#iienn 131 Semantic Model 1#l B-R Model 92i3en
14
Entity Set 31 Entity (11 #1151 Entity 11 E-R Model az109)980niihu 3 dszinnssil

L4
1. Regular Entity ¥30113n5950n 71 Strong Entity 14un Entity daulvgin
L] é =) dy Qfes
dsngegluszvugdeoyn FemnFnarwly Entty dszanil aunsadgaeuta
o : 4 o Tuy
Identity 1AA2652370189 19 Entity “EMPLOYEE” B4a3130n1674 Entity 1 14us 4o

s 1 < gr l:é 1 oF o
yaveswinnuudazauluuS ey ¥esznasudie Property A19e) dail



N

20

A9 2.12 AI9814 Regular Entity
Ly

{ s o s { a . o
(A : Audsszvugmdoya Ruinseh | AnAsndSauzna ussdaninggaming)

Entity “EMPLOYEE”

EmpID NAME SEX | SALARY
00001 | a9y Handa M 8500 |-
00002 | awoda ndwedey | F 9000
00003 | 1955y A M 12000

@ ' @ ' a & '
1indiededoynues Entity “EMPLOYEE> szdanamiudl audn Geidun doynlu
UAASUAIVEINNTI AT DNANANIRA Identity 1A Inyo 1A IUD9 Property “EmplD” 1{ine91n
) . v :
nipnuwazay wiivinsavilssdrdmninaudlidinu dmsugUamalduny Entty

E ] ' r 9
Ysznndl laun jdmdsuiud Taefi¥eves Eatity inegnialu dagil

EMPLOYEE

3 ﬂ‘ﬁ 2.8 Regular Entity
@i : AuAfszungudeya Randndedt 1 ANANNATAzna LATTINBIRFEATINE)

2. Weak Entity 15y Entity Aldnyazasstufy Regular Entity na1nfe
AWNBNYOQ Entity ﬂmﬂmﬁazmmmﬁqmﬁuﬂ’ﬁ Identity 1 92#04901¢8 Property 1o
Property ¥il1984 Regular Entity 11l5znoudy Property 99723109 (¥U Entity
“TIME_IN_OUT” &s@1¥nvp4 Entity F18un neudioonvesminanmdazmeluud
ax3u Farlszaeu 130 Property A1eq &

A15719 2.13 719819 Weak Entity
@ : Audssvugndoyn ininded | AnRfnAsanzna uaziinssnggnave)
Entity “TIME_IN_QUT”

EmpID Date Time In | Time OQut
00001 15/9/41 7.30 17.13
00002 15/9/41 8.00 18.00

00003 15/9/41 7.45 17.49




21

00001 16/9/41 8.00 18.00
00002 16/9/41 |  7.45 17.49
00003 16/9/41 7.30 17.13

1n@206199030984 Entity “TIME_IN_OUT” asdunaifiudi usasaindnves Entity
“TIME_IN_OUT” s£aninsaiiaaauiin Identity 19 9zde01fud1we4 Property “EmpID” &4
11y Property 984 Entity “TIME_IN_OUT” 311)5¢n0uiu Property “Date” #arilu Property 494
auiee Jevzinlf udazaun¥nued Bntity “TIME_IN_OUT” fgaiaruid Identity dmuginm
#1%unu Batity ssiani] Wus sUldmBeuieh 2 gUdeuy Taulidoves Endty vuegaie

Tu Az

TIME_IN_OUT

51U 2.9 Weak Entity

a

¥
A @ Ad ¢ o @ Qs

(i : Aufsszvugdoyn Ruassd 1 AadsnAtauzna uazdannggnaing)

o T

4 o _ - o 2
Jodunaoganilad iy Weak Entity Ao ddinmsavaudnlasuidnniialy Regular

Entity AllnnuduWuf iy Weak Entity 711991904 Property 9421378011 Regular Entity -

3
9 =

gnavezdesgnaviisnin 1Ude fiesnugaeuiia Identity 1

2.7.3.2 Property

1&un Property A9 ¥09 Entity %58 Relationship f1iio1n' 133 Semantic Model (31
Property “EmplD”, “NAME”, “SEX” W@z “SALARY” v84 Entity “EMPLOYEE” {udu
#w31 Property T E-R Model 1waunsausiagos | 38ait

1) Simple Property 181tA Property finnnielu Property ﬁ”’u Tignnsoursdonldsn
l4Un Property 494 Entity Tnova'l1) 4 Property “SEX” 484 Entity “EMPLOYEE” #14ifiu
IWAVBIWIRITHUARZAY W30 Property “SALARY” 999 Entity “EMPLOYEE” #i194fi1iSu
@ouvemminauudazaL  Ferwesiia 2 Property 7 irwnsoutiseeniudides1dsn

9

v 8 [ 3 1
dmsugamnldiuny Property Usziandl 1dus 25nTiduigoudetslés Entity Miludves



22

=

¥ 3 5
Property W4 1A8fi¥@u04 Property Husgn1ulu 194 Property A19v89 Entity “ENPLOYEE”

gl

EMPLOYEE

5171 2.10 Weak Entity

F
ar 3 qs

1 a d 4 a -
(M : AuRsszougudoyn Aunaiei 1 feds

@ A ar

AN uazneenzeRTIHE)

2) Composite Property i Property ﬁﬁﬁﬂﬁmxﬂ‘i sy Simple Property nA1IAB 98
iluproperty fiatwlu Property u Ssamnsouomih Property 60u1ABN 14U Property
“NAME” 484 Entity “EMPLOYEE” fisnunsauaisdovanaiiu Property “ENAME” RldiSsde
uag Property “SNAME” i ldifunmana ifudn dmiugun i l§uny Property dsziond
95191951309150 Simple Property uvzifuasiRiFousua93une Simple Property Aiiud1uns
Composite Property ‘L%u U Property “FNAME” Uaz “SNAME” 1484 Entity “EMPLOYEE” A9
51

EMPLOYEE

g‘ﬂﬁ 2.11 Composite Property
v

ar o o oar A

(M : AuAsszougudoya Ruiaseh 1 Aadsnafauzna uaztaesnzgaaine)

) ¥

3) Key tflu Property nSanguues Property Afienlundnzerun@nuos Entity laidniin

é -3 o Ay . at - 1 .
Gagminnlddmuanuaut@ Identity 197U Entity (¥ Property “EmpID” U034 Entity



23

é ar a9 W or -] or 1 a
“EMPLOYEE” &1 ldunusiadszdrdaminey dmiuglnmilduny Key vos Entity $114-

719519utRe N Property udaziiiduBaegld Property Ml Key dagal

EMPLOYEE

2.

&on
=
=k,

2 Key

o o o’o’:

(M : fuRsszuugmdeyn Audnisi 1 Andsndiauzga uazinosnganame)

¥
L=

4) Single-valued Property i Property wuﬂwmi’n’ayamai@’fﬁwm Property 1
o~ =] 1 | 8 = ar e ar ]
Property LSRR8 131 Property “SALARY” Aldiduiudonvaaniinay Fawilinaundas
=l oy A 9F = =3 o ar 1 9f ] aﬁw
Aur ISR TAifissruRed Asdredidoyade il
#1914 2.14 718819 Single-valued Property
a as o a g g o S W Ao o
(M : fudsszuugmdoya Rudnieh 1 fnddndTauzne uasinesnganmusg)

Entity “EMPLOYEE”

EmpID NAME SEX | SALARY
0001 | duee dande M 8500
0002 | awo3n ndundy F 9000
0003 | 155y fiameh M 12000
0004 | A1 ANad F 10000
0005 | 3@ magassa M 25000

[ F
dwmiugunmitlduny Property 1iszanil 92 d31n iRy Simple Property

5) Multi-valued Property i Property lisnuszasedudy Property (11111 Single-

' 4 1 &4
valued na12f0 1111 Property Ailia1waadioya ldnaedrni1da1ves Property Ia Property nile



24

] lﬂ‘ ar ar 3 é ar T
15U Property “DEGREE” i 195z ysedumsinmveaniinauudazan dewinauusazay oz

s

Ed
UszRumsfine ldnaosedy dsdedhadoyade i

A3 2.15 #9814 Multi-valued Property

or

{ w ad o o u’/’ { =om o o
(n : AT ssuugudeyn Mnindeh 1 eddndanznn uasinenganamy)

Entity “EMPLOYEE”

EmpID NAME SEX | SALARY | DEGREE | SCHOOL/UNIVERSITY
0001 | wuane danda M 8500 0 3.5.90UUAUING
0002 | un3a ndwedy F 9000 0 3.3.89NVIING
0003 | 135y Aranith M | 12000 0 5.3 38gnE515
1 WANFUNW
0004 | yfiu1 onad F 10000 0 3.9.4319INeN
0005 | H3A magIsTe M | 25000 0 3.3.NJUNNAS AR
1 u.5TINANART
2 LETTNMARS

o Lt o < 14 ar ]
vindaodiedoyn wrunaiiudl  Property “DEGREE”  mwldwilnetuusaznu

anunsofifvesdoyaldinnndt 1 f1 s Property “DEGREE” seamiinamiide “ndy A
@ ) P (Y 7] 1 = LYl dy = s = P
nin” exilogaieniy 2 f1 e 0 uay 1 tilssmnwinauauil sumsAnszRulSaygas §ef

4
foynvosisssAulivenfiny uaztSonne3 o Property “DEGREE” weawinatuiide

s 18 ar

1) Ld
" 43R magssar wglegdaedi 3 M1 fe 0, 1 uaz 2 ssnawinaauisumsfnysesy

L]

Uy Tn fudu
'O }
dmFugUnamAlduny Property Uszianil szldqinmwiguiensy Simple Property
r { A& ' 2w . . '
usduilfieuszndngnimass Property szinniifiuginmues Entity ¥3e Relation 9214

2 duunu Fag



- 9 WA, 258 |

an )

Tl 4440099
@554

954

duinsoayo

EMPLOYEE

gﬂ‘ﬁ 2.13 Multi-valued Property

(i : Aufisszungnideoyn Auviasei 1 AnAdnAfauena uazdinowngnane)

a

6) Derived Property 13/y Property havesdoya lWinnnmaiuerdwes Property 8y

o 4 & g ¢ A a 4 '
WA PNV Property sztnnil vzdeulfenuwlamnae welnimlaoulaaives

]
= L ]

Property V1NN 1138 3 Property "TOT_SAL” 984 Entity “EMPLOYEE” A 11890814

U
3

Joyadal
115749 2.16 #2984 Derived Property e
¥
L]

§ a 5o o soe ar o
(i : fuATszugrudeyn Andadsh 1 AadfndSanzne uazdnoenggaams)

Entity “EMPLOYEE”

EmpID NAME SEX | SALARY | DEGREE | TOT SAL
0001 | auwe Handa M 8500 0 25500
0002 | mun3anduwely | F 9000| 0 27000
0003 | t5qy AManeh M 12000 1 36000
0004 | yéi1n anad F 10000 0 30000
0005 | A3 magqarse | M 25000 | 2 75000
Entity “MTHLY_SALARY”

EmpID | MONTH | INCOME

0001 1 8500

0002 1 9000

0003 1 12000

0004 1 10000




EmplD | MONTH | INCOME
0005 1 25000
0001 2 8500
0002 2 9000
0003 2 12000
0004 2 - 10000
0005 2 25000
0001 - 3 8500
0002 3 9000
0003 3 12000
0004 3 10000
0005 3 25000

26

ar r 13 7' A
ndet1edeya witiud Arlu Property “TOT_SAL” 1u Entity “EMPLOYEE” &a1%

G = 2~ ar 1 A o o ~t 9/ 1
mmsumauﬁzﬁmaqwuﬂmmmazﬂmwam"lﬂmmmmy lrl,iﬂll']"i]'lﬂ- wanmmﬂﬂu

é =y -1 ﬂ!’. ot 1 o
Property “INCOME” %94 Entity “MTHLY SALARY” FailuifuReuiiniinaudazau 1dsu

Tunsazifou

1 v
dmsuguamiilduny Property Uszinnil sxldgiawi@enniu Simple Property ue

1 T k"
dunldFouszviiegilniwuss Property Uszinnilfuginiwaey Entity n5e Relationship 92

3

Tddutlszuny degil

EmpiD

UROL0

ad

(N1 : AuNITY

phl

uugudeya fu

EMPLOYEE

¢ 3 d

R

=

1N 2.14 Derived Property

o o gr

¥inieh 1 NeddnAdianzna uaziinenionaing)




L

27

2.7.3.3 Relationship .

18uni Relationship Aiio1w13Iu Semantic Model dm3ugalnmiilduns
Relationship 11 E-R Model 91dun ldwamudrivanda fAifl¥eves Relationship
éuagjma“lu fM3UgUnTNYBY Relationship § ae himsedsngediiean 18 udes
doaus1ngedgy Entity @uo

a L4

' o ]
Relationship Tae71214) 9z muaiiuein Entity A%l Property $23f1 19U Entity

D

& 3 1 o
“EMPLOYEE” 192 “Department” Seanusnuaasaivdedudoyatdnsd]
A3 2.17 #798719 Relationship
3
ar 9 = qr

i o & = o 3 a A o
(a1 : Aufszvugudeyn fudaisd 1 fnddndTauzge uasdnesnggnaine)

Entity “EMPLOYEE”

EmpID NAME SEX | SALARY | DEP ID
0001 | auwe danda M 8500 01
0002 |dunlanduniy | F 9000 | 03
0003 | 1058y Aranth M 12000 01
0004 | YANY arnad F 10000 02
0005 | W3 magITI | M 25000 02

Entity “Department”

DEF_ID DEP_NAME

01 1303
02 ST
03 N1319Y

B 5
indantiedeya sxdanawiuh i 2 Entity i Property S3ufufie Property “DEP_ID”
¥ E : 1 3
o o . . o w ] LA &
A9 2 Entity HT9e121308579 Relationship tiveuannnuduiusszv319 2 Entity 3 16 @4
{3 T i ar o é i -5 N 3
Tunii1éun Relationship “WORK_ON” Afluanudanius Fauaastafhofiminnuudazau

o o o

£
A99 A9l



28

A1574 2.17(¢10) A28819 Relationship

Relation “WORK_IN”

EmpID NAME SEX | SALARY | DEPID | DEP NAME
0001 | eruene fanas M 8500 01 §INg
0002 | erunda ﬂf';'uw?ig F 9000 03 IR
0003 {1955 Aanth M 12000 01 3N
0004 | Y ernad F 10000 02 UAAD
0005 | W3R magIH M 25000 02 1AAa

¥
)

ufwmmmuﬁmﬁaﬂgﬁmw"lﬁ' Aail

ENPLOYEE DEPARTMENT

@t

(M : Auffszvugudoys Auviniedl 1 Aedsndsanena UZIIDINTYANINE)

2.7.3.4 Cardinality Ratio
o el o . 3 £ o
71150 1u Entity WtAe34095Y Relation 19Qni3unn Participant H9811411v04

3/ b
Participant il 93gAI36n71 Degree 484 Relationship 1y uazezgniir 1 dfmuatszianves

a
1

Relationship 71391 “Cardinality Ratio™
1 One-to-One Relationship S Relationship fugiay Participant Y94 Entity
£ = @ @ da a .. = . & .. - @ o
HHI 8UANUTUAUTNUDN Participant YD4BN Entity WUNINEN Participant (9873 AA7

o
atedayanalalil



29

A1514 2.18 #19614 Relationship 11111 One-to-One
[T}

3 o o a o 3 1 ) ol o
@ Fundszuugmideyn Fuiagad 1 AndsnAdaiuzna Lazd100nzRATINE)

Entity “CUSTOMER”

NAME ADDERSS ACCT NO
e nadload 111 1eda Any. | 111111111
5N AuAY 222 1nadfe AN, 222222222
g gandnil | 333 i omy, | 333333333
@a Sung 444 UN3UBU ANN. | 444444444
Entity “ACCOUNT”
ACCT NO | BALANCE
111111111 54000
222222222 12000
333333333 14000
Laup4»z144cw,4 100000 J
Relationship “BELONG_TO”
NAME ADDERSS ACCT NO | BALANCE
g waidlesd | 111 wnewda Any. | 111111111 | 54000
3305 auau 222 1N4de PMY. | 222222222 | 12000
qnws gawdad | 333 dyuriu v | 333333333 14000
Aad fun 444 119UOU NN | 444444444 | 100000 J

%9189M15 1Y Entity

TR CNEICLL, (azloeT el weg

] ¥
f°f'm%"ngﬂmww“l%’amummﬁnwuﬂunﬂymw wzldqalmwifeany Relationship

sndaodadoyaues Relationship “BELONG _TO” 92

feuduwudiusen1s iy Entity “CUSTOMER”

qr

o o o’;’ o a o’a?d - o
Tawriala dariu sUamvaIRNUANRUTY Sefidnuazdegl

1 &ifoesensfousu@eIny

or o [ 9 2 g 4 [
uoiiuh gof Faldud ud
«CUSTOMER” teiinnmduiuinusiontsly Entity “ACCOUNT” 18

uyundudy udazaemsly Entity “ACCOUNT”




R,

30

@ ADDRESS . @ BALANCE
1 1
CUSTOMER BELONG_TO ACCOUNT

317 2.16 Relationship 41111 One-to-One

st M s

P ad = o 3 et o o
(M : Audsszuugdoya Auviafedl 1 nddnatauzaa UBZVINDIAFIATING)

2 One-to-Many Relationship iy Relationship Nuaag Participant 9949 Entity
4 wooa dor o . . . 2 ' .. 1 o
1ila dnnuduiusAuBn Participant 48980 Entity H{4W1nAI 1 Participant 154 034
9t = 5 ) @ ] Y Y =4 ot ar
gfansedifudnldinnnd 1 ToF uasudaninditurhassdesiidweaiad
= =S a o 1 9l 1 4:?
tNeanIRYD Aadaogedoyade luil
#1514 2.19 679614 Relationship 4311 One-to-Many
- o oo 3 = o 3 ~ a oo e o
(N : AVAS TTUDFIMTOYR URATIN | AnAdnAlaznn uazdnengRRaIN)

Entity “CUSTOMER”

NAME ADDERSS ACCT NO

U Naa9a 111 UNWAR Dy, | 111111111

U Wadiesd 111 v1ewada nyy. | 111111112

5INT UAY 222 VNS0 PNY. | 222222222

goms gandadl | 333 dlgudu amy. | 333333333

=,

ERGILE 444 UTNUDU NNY. | 444444444

Entity “ACCOUNT”

ACCT NO | BALANCE

111111111 540060
222222222 12000
333333333 14000
444444444 100000

111111112 4000




31
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