Wﬁjﬂﬂﬁlmgﬂ’ﬂﬂ\lﬁh18:@11&%@3&@1

GEO3411 NN22BNKLLFIUIRYARNIAUNANNAERS




Joya (Data)

® UNNLDN U949 LaNanT deiiassainaiuyAna Aeevirainnnisallugluuuaes
ALAY NN FAENET uATATYANHAIFNGT TUAZIWLARLATINTEY e $1ANRUAN
AuauinFeululsaiEen

Internal data
(inside the firm)
¢ Financial statements, research
reports, files, customer letters,
??::2?: :r?c’i data sales call reports, and customer lists
figures already — __|
recorded prior External data
to the project (outside the firm)
¢ U.S. Census reports, trade
association studies and magazines,
Data business periodicals, and
* Facts and figures Internet-based reports
f& nent to LE Observational data
problem A
(watching people)
* Mechanical and electronic
Primary data approaches
¢ Facts and ¢ Personal approaches
figures newly - .
collected Questionnaire data
for the project (asking people) y
¢ |dea generation through in-depth
interviews and focus groups
¢ |dea evaluation by mail, online,
telephone, and personal surveys




msawna (Information)

* uNEDe dayas1e) NlFN
zﬂl A =

N9l agulagisainng
Uszananaviraniasziagng
ReRENTAN UANALFILIIN
15 wetihunldsc Taminin Data Process
siadn19n13sznna (Data
Processing)ilunnssin
In3aaNUUAIFNT AL
290u99u 1ANNNUNTELIUANT
1 dl v v
fnaianlsanindeya i
sruLuazat lugluuLfsiaanig
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sudeya (Database)

* 3udieya Database) Sy
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9 9y =) J
ﬁzuwﬁm@yamaﬂ@nmmm

AuZingangans
==/ I _ 71 customer (EH order Deta.. | ord.. (5 Product
e Custom - | First Mame - | Last Name - City = | Business Phone - E-hAail -
@iy ﬂ Sombat Saelim Chicago 123555100-0 sombat_s@abc.com
2 Sormsri heedee Miarmi 123555100-0 samsri_m@def.com
\ — 3 Mipa Sailam Mew Yark 123555100-0 nipa_s@hotmail.cam
4 Thangchai Runglul Denver 123555100-0 thanchai_ri@aa.com
5 Saijai Chaiyo Chicago saijai_c@bb.com
e e e = 6 Prasit Marm chai Idiami 123555100-0 prasit_n@&cc.cam
uanfuLau luius=uu
7 5nong Sakul Mew York 123555100-0 snong_s@dd.com
8 Wipa lanrueng Denver 123555100-0 wipa_j@ee.cam
\ / 9 Somkid Pongsawat Chicago 123555100-0 somkid_p@ff.com
10 watchara Deesakul Kiami 123555100-0 watchart@gg com
11 Misa Chaya Mew Yark 123555100-0 nisa_ci@hh.com
Drivef Folder / SUI‘J-FD|C|EF' 12 Sarun Lertamaorm Denver 123555100-0 sarun_|@ii.com
. 13 Kalya Sanitkul Chicago 123555100-0 kalya_s@jj.com
lr Fllename 14 Arun Wanaphan fliami 123555100-0 arun_wizaa, com
15 Suksan Santi e York suksan_s@bhb.com
e 16 Boonprasit Chudjane Denver 123555100-0 boonprasit_c@dd.cam
%‘ *— NN 17 Cnuma Kamkum Chicago 123555100-0 onuma_k@aa. com
. S5 18 Mapaporn YUngyUen rdiami 123555100-0 nipaporn_y@&ff.com
ihiluq.!’h 19 Charles Smith Mew York john_s@bb.com
20 Mipon Aerm lai Denver 123555100-0 nipon_a@ff.com
21 Sataporn Jamjai Chicago 123555100-0 sataporn_j@bhb.com
— *
—_— Mg anén Audn
dgns
(]
— %’f — ﬁm I

draynpa



uludoya (File)

* [Juntsdniunazmumndeyalszinnipaniuldfoaiunaliiifinaiuazaon
TunisdniuLazFanAl ANdRlsrasAnI U eI

. mﬁmLﬁu?ﬁ@u@m@qwmmmﬁLLﬁimmifmmwdﬁ‘@LLﬁi@vLLmuﬂ 1 mumﬂ@ﬁ
0,34LLﬁummﬂummmmmmm@ muqmm@ﬂ%wﬂm mmﬂnmnmﬁmm@‘m
MU LN LN TUTARAE L‘flumu iazasiitlsun T endun e Ban A
Gfmagm@wmﬂmumwmLW@m@ﬂ@vm@m

http://www.scitu.net/gcom/?p=98



9)
=

Y Y
IﬂiﬂﬁﬁWﬂﬂlﬂﬂﬂlﬂHﬂWlﬁTl&

A9

* iin (Bit) Wudeyanugundnnaanieluwindeyaidugudeya bit azunudiae 1 vise 0 adsleeteullaies
1 =
HENEHD

Tua (Byte) ludayaaun 1 dadnusy Seilsznavllfoadiayadnuau 7 1n visa 8 1

* wntaya (Field) dudayaniinaindadnaszuans o dasaniuiuAinumanumnnglusaies

o/ [-% 6 o/

* suiiauw (Record) udayaniinainnissonivaesandeyanans < wndeya NHaNduRusiu

a

* wlntaya (File) Winannisinszidiaudayatlszinnineniu wnsuiu

* staya (Database) ifn anmsthududiagavans o uwluansaniulifiReaiu uigndeyaaziniafy
ﬁ’]@%mﬂLﬁmﬁuimm%qgm?ﬁ@y@ A3andy wawynsndieya (Data Dictionary) vize wéinasin simiing
asunadnwzdeyaiiiveglugiudeys sunsarnduiudresdeyaninuet lugiudeys waniynsudeyati asgn
Funlfenluszudiifinsszananagiudiasys
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TassadavestoyanugIu
U 9
Personnelfile llﬂ&lﬁb{!ﬁ Eg uwa.uf‘:.f u'qa'i'u m‘:‘l :‘GZ-P:LVE
Database g:%rltlr;;ntﬁse (Project database) l e sels Wl 53
________________________________ s=iflon - #2  aw apa
| 096-40-1370 Fiske, Steven 01-05-1985 | woaanw gl Wh 23
Files | %&;’&MWS&%&%&@7$%7 i (Personnel file) l
Bt Akl o - #5000 «—fomiayn
. v waAInw Yl
- ” R R 7 Recordisznauas l
! 098-40-1370. Fiske, Steven 01-05-1 i
EEHER TN - e_v f?______???___; ID, umaqasmi‘m, —
o T - Tudi ciamis) — Y
Fields ! Fiske i Field wwana l
et o o fiu 1
Characters (Byte) E 1000100 i #8nws F lu ASCII
: - = ' o 1
------------ 5U 1.4 vihudayanieg
Bit P01

http://www4.csc.ku.ac.th/~b5340205428/chapl.html
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1. Data redundancy

2. Data inconsistency
3. Data anomaly
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ﬂm” amanstd 3
A faya LaL ANNADIMT yediem o
: FeAF U Tudsia
AR
gﬂﬁ' 2.1 mwi‘mhﬁ-mmaizwiﬁnﬁpuinqa nﬁf uargudiaya
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Fuuazinulayalugiulays
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AAABNUAIAANITTELULLNNTDYA
AILANAMNUSuNIwIastaya (Integrity Control)
aauanANUlaanns (Security Control)
nisasessuudisaswaznisy (Backup and Recovery)

AruANManisailddayansannuuasd il (Concurrency Control)




~Aq Y Y =X Y
MBI 19 IUMInnIgIUtoya

meatenurastaya [Data Definition Language (DDL)]

Hunnldnvunlaseaideyairetenndeyavesgruiays (Database Schema)
f9lasaassiayairatisnuiayaainisnimanlianatnen anun (Schema)

n1snnuualasaisdiayaviretlanndeyadunisniivundnguieyanaseaiaedtesls

nlpseasilsznavdiaanngs (table) measlafing udazania (table) dsznavbion wpdayalating
aadeys udazsaNlszinmaasdiayaiduasls Arunivresiayaminle udazaiseldwang

(index) daeluntsdumndayavisald frlarlfandayalatinadune usu
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Data Definition Language (DDL)

e CREATE m@mzﬁqu%ﬁmumimwumm m@mﬂwmm@mumm mﬂmmmmimwﬁmm@m 197

o

A9 1 g1l A At o]

CREATE TABLE <Ham s wdoa>

(,
<o Fields <wilodon)a (wuicrdon)a)s,
<o Field: «oiledoym (wuiedays) s

)

* ALTER ﬁ@ﬂ’m\ﬂﬁluﬂ’]ﬂmi‘ﬂiﬂ?ﬂﬂ'j"NGlI@Q[51’13"]\‘15}]@34@ Gl Lﬂ"?[}’]’ﬂﬂﬂ’]ﬂmi"ﬂ Gﬁﬂ FlEld ‘Vifl“ﬂLLﬂi“ﬂ
ANALTENALFINY l ﬂ@ﬂﬁﬂj‘%ﬂl‘ﬂﬁ\lﬂ Nﬁﬂ@ﬁiﬂﬁlﬂ@ﬂ\‘lu

ALTER TAELE {gam’ﬁ’mﬂaum DROP COLLIMN Eﬁa Field>
ALTER TRAELE <waw s wtala» ADD COLIUMN «<da Fieldrctlmdonm (wuiedanq)>

e DROP Aandaduiuaunisedana dadalnssiasna
DROP TABLE <HomiswdoLms




~Aq Y Y =< Y,
S el lumsinnagiuteya

munsannisgiudays (Data Manipulation Language (DMIL)

1
1 v

n1sannIsdeyaninene naaiindiayaludiaslugudeya, nasaudeyanta lugiudesys,
dl % v Y v A v v
nslasuudasuiladieyalugudeya uarnishuputiayaainguiea




MPINIIANIFIUVONA

(Data Manipulation Language (DML)

SELECT Aardsdmiuavdudaya virasumdeyandnivaetlunissdeya Inegintianldanusoniu

v

Ads WHERE waldluntsaietaulalunisuansnaioya Tnalandslnesansi

SELECT * FROM <Hamis» WHERE { <ldau'luz )

fsdiunmandayaasiilusnssiaya dunisiadayantineu, duan iWusu Tnad

* INSERT 7o

o %

AR LAEIE DA

S

INSERT INTO <Homng > WALLUES | <endolms, <sdalms, ... N o)

1
o %

UPDATE ﬂfammmmumaﬂwﬂm M?@LLﬂVL?JGIJ’ﬂNNGLuW]?N?J’ﬂN@ T8RN0 FINNRTINA U AR
WHERE L‘W@@?’NLd’ﬂuiﬂiuﬂ’]ﬂmi“lﬁmu@

UPDATE <fiam 5 SET <dio Field» = <Fiddoms> WHERE { <tiau'lus )

DELETE Aandsluntsavdiayalunisedaya Inaanisaldnusniuads WHERE wiesinadenls
ANFUN17A L1 A

DELETE FROM <Hams> WHERE ( <tiou'lus )




CustomerID CustomerName ContactName Address PostalCode Country

Example SQL

1 Alfreds Futterkiste Maria Anders  Gbere Str, 57 Berlin 12209 Germany
Sy n ta X z Ana Trujillo Emparedados  Ana Trujillo Avda, de la México 05021 Mexico
y helados Constitucion 2222 O.F,
3 Antonio Moreno Tagueria  Anftonio Mataderos 2312 México 05023 Mexico
Maoreno O.F.
4 Around the Horn Thomas Hardy 120 Hanover 54, London WAl 1DP UK
G Berglunds snabbk dp Christina Berguvsyégen 8 Luled 5-958 22 Sweden
Berglund

* Example
* SELECT CustomerName,City FROM Customers;

* UPDATE Customers
e SET ContactName='Alfred Schmidt', City="Hamburg'
» WHERE CustomerName='Alfreds Futterkiste';

 DELETE FROM table_name
* WHERE some_column=some_value;
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Aliva vindenlusunss A fiNams dismsgmdaye .
vseand AR nssuUNTE

Amuadl g ulieya

N <

\

a oY ]
fsme 2aail - —
Tusunssnlsegng e weipaflalums duiws duims
ITEINBAN 9 USHISAOMS g‘nn’iaya t’laga
i 4 faanuuy dans
wiaelseananadad (query processor) g smuaya
hlsunsaas : Vlb
» I p DR % A~
saamswaginudiaya (storage manager) v oy
[ DBMS utilities
v 5 Tusunsa infla
C Tudaya > 2 > DBMS
UszgnA
usidiaya Hayanahi é
daya
o o \_’/
oril wavynandiays
x _//
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* yinliayaanuisnldsoniulé * sTULNANNTLEa

* grunsnaauANBenanaenst o flAldanega
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Normalization

GEO3411 nseanuuugudieyaatsaumanianani

msuesifalaiu (Normalization) ql{ll

* aununns Normalization wwdniignanéulng E.F.Codd duflunszuaumsiiinidnieres
relation winleglupuuuiiduussingiu (Normal Form) ialiiuiladinseanuuuén
9909 relation unseanuuuiianzas

Mludenimsuoisialad 2

* aandaibedlilunaivieys

* anpnaiana1n Analinssfuresdeyalugmdieya

* anmaiinezueilalazesmsauuazuiladieya

* Winanuamuuilaseatigiudieys
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seuuesalawrdy

* First Normal Form (1NF)
* Second Normal Form (2NF)

* Third Normal Form (3NF)
* BCNF (Boyce/Codd Normal Form)

* 4NF (Forth Normal Form)

wnsfididislildFumueSialowiu

Guiia_ s ) (B4 Every Determinate a Key D)

aviafidt 4 | [ Boyee-Codd Nommal Fom__|

varfiiaviadi 5

Ut 6.1 Suaoummimatiialain

P# P_Name E# E_Name Job_Class Chg/Hour  Hours Total
11 1D Caxd 108 a1 Elect Engineer 500 238
101 win iy Database Designer 500 194
105 b 56 Database Designer 500 367
106 wiin uaad Programmer 200 126
102 oxs #fifl System Analyst 400 28
Subtotals
22 Palm 114 ﬂ.iﬁﬂé Y Application Designer 200 246
18 nua low General Support 100 453
104 e Bowan System Analyst 250 324
1z sm'liow Dss Analyst 200 440
Subtotals
33 Web Service 105 7 o3 Database Designer 500 647
104 wie é\‘UEW System Analyst 250 484
13 % fod Application Desi 250 236
m v sl Clerical Support 200 220
106 win seads Programmer 200 128
Subtotals 57310

2 6.2 uowenldsuluusinclasems




Jaym

* walasamshazanfiduaduanduiian null

PR

* dayaiiaoalaiuviuen wu SA fu System analyst
* fanuindeusedoya

* maufily

. ﬂ’ﬁ'lﬁ‘u

* msau

4/16/2020

7 6.1 Fumsummimatialaiu

|

First Normal Form (1NF)

* yn 7 field luusiaz record azilu single value e Tummauils 1 aZhifl Aeand

%@Hﬂﬁwﬁu (Repeating Group) satutu msadssalli

(INF)

p— = P
[T Y T 2 e
D | @ Y | ms o e I N
= FEET RS
- ey — R T = — "
- e o s = o s
@ oo prae |0 | 0 5 : EHED
2 o T pr—": PP T W I
T T P o e | w0 | @
o P T e FIIE
reyeey ) : s
EN [T i e B T = ==
e peae |0 | e e
3 Designx 0 26 Sarvico| 111 Clerical Support 200 z
Cosupor | a0 | mo o assam [0 CRIES
106 wiin vosds | Programmer 200 128

U 63 e EXPENSE Fedwsaufeyememunlugld 62

o 65 wsasmmid e




First Normal Form (1NF)

Anuzas INF
1 dmsimiauamiaddufd

2 i fazfienldides 1 dwriniu

Ay JuAdman 6.6

4/16/2020

10

B4 | P Name Es E_Name Job_Class Chg_Hour | Hours
11 |1D Cad 1 | mmwUE | EectEnginesr 500 £
1D Card 101 | wiv il Databasa Designer 500 19
1D Card 105 Database Desig: 500 38
11 [ID Casa 105 Program 200 12
11 |10 Cara 102 System Analyst 400 2
2 114 Application Designer | 200 24
2 18 100 45
z 104 System Analyst 250 2
2 12 Dss Analyst 200 44
ES 105 Database Designec 500 &
EY 104 System Analyst 250 48
33 |Web Servies [ 113 Application Designes | 250 2
33 |Web Service | 111 | #iu quif Clerical Support 200 -]
33 |Web Service | 106 | win wesily | Programmer 200 12

2 65 usmsmmefillu 1nF

11

Tinwietislawiniu dEuasdaadnlamdnmivasioiiuiafmuendiforau sl
nafingh “B is functionally dependent on A if a value of A uniquely determines a value of B

a X e . & c8xy = o 2y o
v B Buagiu A mvmudeed A ﬂa.‘,‘(\ﬂ\ﬂ?m‘u aa Bl mm?nwuuLLﬁ@a\ﬂuﬂwamﬂal\ﬁnaiu@iM 6.7

Aatuiofmunnd samnusahonslignes dii
A—> B usas B dwilaifuiofmunudii A nenfa ti A fannbinnuemas B dhu

yneeas A Aiflewiiu a2ldm B uinfuase

12




Partial Dependency

P# — P_Name

E# — E_Name, Job_Class, Chg.Hour

Canbngans) (ir=>

{INF)

204 65 uanovrddundonuiansd

o pwdiiusuniaziniulifsede relation wiliqdt
Advanduiduax (composite key) wufe Advdnyes
relation viu quszneudiae attribute vane
attribute‘ Anudiiusszyienes attribute uuy
undminguile attribute uwayesdduanainisg

seyaaey attribute du q AllaAguanaes relation

& (Non-key attribute) Fopodimiiguiain i

;ﬁmanyruﬂuﬁ‘m‘z‘mmw'ﬁ‘v'ﬁ'ﬂu uazmsUiulgedeya

4/16/2020

13

7 85 snawifrefomund

L ] Job_Class Chg_Hour | Hours
103 Elact Enginoat s0 | =
10 Database Desigrer 500 19
105 | v R Database Dasigner 500 £
105 | uinuasila | Programmer 200 12
System Anayst 00 E<)
Application 2w | 2
z General Suppos 100 a5
z System Analyst 2 | 2
2z Dss Analyst 200 “
£ Database Dasignier s0 | B4
33 (v System Analyst 0 el
@ TEES Appication Designer | 290 )
L] s el Clerical Support 20
n 05 | inuosbs | Programmer 0 12

77 6.5 wmmmafid 1nF

14

wniin bl e Eialawiu

15

7 6.1 Fumsummimatialaiu

|
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L Second Normal Form (2NF)

* ieaflu First Normal Form (1NF)
* #eslaid Partial Dependency

- =

E#

P#, E#

6%96 é

04

@

PROJECT(P#, P_Name)

. Name, Job_Class, Chg_Hour) - (2NF)

WORKI(P#, E#, Houzs)

0 69 Rousnsurisladmumidzes 20

16

s Saia i

(

9 6.1 Funsunminstialaciu

|

17

L Transitive Dependency ﬂ“"

* attribute 7ilgnuasiRAiduAdusnazamsnszuen
2awmn attribute luusias tuples 14 adalafinnn
e relation aneaziinadi attribute o
(Non-key attribute) fignunsnszydnae
attribute 4 lutuples 1% snsaizaeg
Anmdiniuflunsszyes attribute uuuﬁféam‘v
Adniugszuinednaes attribute wuuild
Transitive Dependency

704 610 uanmmiBnAimonid

18



4/16/2020

L Third Normal Form (3NF) oo 2ea QMI

WORK(P#, E#, Hours)
(3NF)

EMPLOYEE(E# E_Name, Job_Class)

* saaflu Second Normal Form (2NF)
* 13i# Transitive Dependency

JOB(Job_Class, Chg_Hour)

FEITITe—

19

L wugiheun qﬂ"

* dmquszasdlumsinliiiduglunuefialadide \ﬁamﬂtymmwiyﬁﬂu%ﬁam uavantloymn
lulraemaiin nsdiudgs viseaudeya Taevialuudaniseanuuulussuuapnn@n eanuuuas
wenenadwezilieglugliuy 3NF witniinsdiveslymidndufesisiellisgummes
BCNF sita 4NF sisa SNF ("mﬁm{uﬁﬂumyhmmﬁﬁ) urntweneuuansadulfunnia
anmaniu mezmausriadueeninnifuliiy axlnasedss@ngnmlunisinnuresgudeys
W 1 v lunefumdieyaazlfinanann v

20

L Reference ﬂﬂ"

* Adus uhnduadai. (2546). sruugdeys. ngunn : aunaudadinmatulad (Ine-di).

* qinas Aszana (2555). Bulsruuansaunagiisanifian Tusunsu ArcGIS 10.1 for
Desktop. wunifs: 13 weil.nslad loduaznsind 4nrin.

* Ronald Briggs(2004). GIS Fundamentals

* gramnaninedmiienaTu / ani ne

http://kanchanapisek.or.th/kp6/sub/book/book.php?book=25&chap=2
&page=t25-2-infodetail08.html
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GIS Data Model

* allows the geographic features in real world locations to be digitally
represented and stored in a database so that they can be abstractly
presented in map (analog) form, and can also be worked with and
manipulated to address some problem




== SPATIAL DATA MODELS

<
§' Here we have three layers or themes:
@ --roades,
,’;’ / TOQA( 1 S / --hydrology (water),
--topography (land elevation)
longltUde They can be related because precise geographic

coordinates are recorded for each theme.

.,N\ Layers are comprised of two data types
\fb yd rolo eSpatial data which describes location (where)
eAttribute data specifing what, how much,when

/0ngltUde Layers may be represented in two ways:
Q ein vector format as points and lines
QO ein raster(or image) format as pixels

QP Ogra p N) All geographic data has 4 properties:

projection, scale, accuracy and resolution

longitude

Ronald Briggs(2004),GIS Fundamentals



Spatial and Attribute Data

e Spatial data (where)
* specifies location
» stored in a shape file, geodatabase or similar geographic file

e Attribute (descriptive) data (what, how much, when)
» specifies characteristics at that location, natural or human-created
e stored in a data base table

GIS systems traditionally maintain spatial and attribute data
separately, then “join” them for display or analysis

« for example, in ArcView, the Attributes of ... table is used to link a
shapefile (spatial structure) with a data base table containing
attribute information in order to display the attribute data spatially on
a map

Ronald Briggs(2004),GIS Fundamentals



Representing Data with Raster and Vector Models

Raster Model
 areais covered by grid with (usually) equal-sized, square cells

e attributes are recorded by assigning each cell a single value based on the majority feature
(attribute) in the cell, such as land use type.

 Image data is a special case of raster data in which the “attribute” is a reflectance value from
the geomagnetic spectrum

* cellsinimage data often called pixels (picture elements)
*  Vector Model

The fundamental concept of vector GIS is that all geographic features in the real work can be
represented either as:

 points or dots (nodes): trees, poles, fire plugs, airports, cities
* lines (arcs): streams, streets, sewers,
« areas (polygons): land parcels, cities, counties, forest, rock type

Because representation depends on shape, ArcView refers to files containing vector data as
shapefiles

Ronald Briggs(2004),GIS Fundamentals
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Sauleiildasiuiivaimayiiu Tasemaniszneudnelawamaes dil
(1) Towamma il umsuBouden tud =, <>, >, 5=, <, <=
(2) y@ulanlamwet léur AND, OR, NOT

EMPLOYEE
Emp_no Emp_name Job Manager Salary
3001 sy BAAMT 3456 15,000
56 I NTIUMIRAAMS 30,000
4000 whaits WM 3001 8,500
OSatary»10,000 (EMPLOYEE)
EMPLOYEE
-
Emp_no Emp_name Job Manager Salary
3001 sy wianTs 3456 15,000
3456 wnd NIINNTSHAAMT 30,000
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“ PROJECTION

EMPLOYEE
Emp_no Emp_name Job Manager Salary
3001 Ay HAAMT 3456 15,000
3456 N3G NTIIMIAANT 30,000
4000 s WML 3001 8,500

41

T3ob, Salary (EMPLOYEE)

EMPLOYEE | |
Job Salary

Hinms 15,000
NIINMIKEAMI 30,000
Wiy 8,500
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== UNION

EMPLOYEE MANAGER
Emp_no Emp_name Salary Emp_no Emp_name Salary
3001 AuTE 15,000 4001 1w 16,000

&,
3456 uInNA 30,000 5001 yryann 17,000
STAFF

Emp_no Emp_name Salary

3001 ANTa 15,000

3456 NINA 30,000

4001 1w 16,000

5001 T 17,000
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INTERSECTION

EMPLOYEE MANAGER
Emp_no Emp_name Salary Emp_no Emp_name Salary
3001 AaH 15,000 A 4001 TN 16,000
3456 R 30,000 5001 YN 17,000
4001 Tawad 16,000
5001 Yuan 17,000
MANAGER-EMPLOYEE
Emp_no | Emp_name Salary
4001 vt 16,000
5001 YR 17,000
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““ DIFFERENCE

EMPLOYEE MANAGER
Emp_no Emp_name Salary Emp_no Emp_name Salary
3001 et 15,000 4001 Tawank 16,000
-
3456 aIna 30,000 5001 Yuan 17,000
4001 v 16,000
5001 TN 17,000
NON-MANAGER-EMPLOYEE
Emp_no Emp_n Salary
3001 gl 15,000
3455 3ING 30,000
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= CARTESIAN PRODUCT

DEPARTMENT
Dept_no Dept_no Emp_no
10 10 2345
20 10 3000
30 10 4000
DEPARTMENT x EMPLOYEE 20 2345
EMPLOYEE ' e 20 3000
Emp_no 20 4000
2345 a0 2345
3000 a0 3000
4000 a0 4000
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== JOIN

EMPLOYEE DEPARTMENT

Emp no | Emp name | Emp loc Dept_no Dept_loc
5001 Yyl NN 10 e
5200 27IN3 Fuslwd 20 NN
5234 g8 nFYIN 2 @ualmal
5326 Farimd Felwad 40 e
5400 T ufim
5565 1%y Feelwad

SAME-LOCATION = EMPLOYEE x (Emp_loc = Dept_loc) DEPARTMENT

SAME-LOCATION
Emp no | Emp name | Emp loc Dept_no Dept_loc
5001 Yoy NFUNNY 20 AN
5200 73 Guslal 0 Gstwa
5234 G NIV 20 NI
5326 qasne Gl 0 dnolnal
5400 T ifia 10 i
5655 iy el 0 sl
ph'{ 417 ma ¥ Jon Tawlasamed
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A# B# c| B¢ [ > A#
A1 | B1 Bl Al
Al | B2 AB + C Ad
Al | B4 c| B¢

Al BS B2 [ > A#
A2 | B2 B4 Al
A2 | B4 A2
A2 | Bs

A3 | B3 c| B¢

At | Bt B1 [ She— A¢
A4 | B2 B2 A4
A4 | B3 B3
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