a UaAa

LU URN5UALHET8LaN1AST
(Publishing Open Government Data)

AT.HNTA YUY
NAUIALINYINTVOYARALNITAATIEN
Audalulagdiannseiinduasaeuiaimosuiand (NECTEC)

ANUNNUNAIUINGFIEASLAZNALULATLAIYIR (@INY.)
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WIVDUINEUD

* LUININIINYINTBYALUR (Publishing Open Data)

* sUwuUTaYaNAIRIa1Ule (machine-readable data)

® LUINNNTININYAVBYAIINANTGIUTDYA
* SULUUTDYAKUUANTINGIUTDYA

* N15UTEUIANALALIAATNYATBYAINAT NG IUYDYS
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nsWatgvaya luwuuseeu

ARV TR E U B

Y - o
TusUsuusieay
(pdf)

Yayaogluwuud

ﬁ’]iﬂi%??’]lﬁ gn Population

, Prospects
(non machine-

readable)

REVISION

NECTECﬁ

WORLD POPULATION PROSPECTS: THE 2015 REVISION
SUMMARY AND KEY FINDINGS

Understanding the demographic changes that are likely to unfold over the coming years, as well as the
challenges and opportunities that they present for achieving sustainable development, is important for
designing and implementing the post-2015 development agenda. The 2015 Revision of World Population
Prospects is the twenty-fourth round of official United Nations population estimates and projections that
have been prepared by the Population Division of the Department of Economic and Social Affairs of the
United Nations Secretariat. The 2015 Revision builds on the previous revision by incorporating additional
results from the 2010 round of national population censuses as well as findings from recent specialized
demographic and health surveys that have been carried out around the world. The 2015 Revision provides
the phic data and to assess poy trends at the global, regional and national levels
and to caleulate many other key indicators commonly used by the United Nations system

Snapshot of global population in 2015

According to the results of the 2015 Revision, the world population reached 7.3 billion as of mid-
2015 (table 1), implying that the world has added approximately one billion people in the span of the last
twelve years. Sixty per cent of the global population lives in Asia (4.4 billion), 16 per cent in Africa (1.2
billion), 10 per cent in Europe (738 million), 9 per cent in Latin America and the Caribbean (634 million),
and the remaining 5 per cent in Northern America (358 million) and Oceania (39 million). China (1.4
billion) and India (1.3 billion) remain the two largest countries of the world, both with more than 1 billion
people, representing 19 and 18 per cent of the world’s population, respectively

TABLE 1. POPULATION OF THE WORLD AND MAJOR AREAS, 2015, 2030, 2050 AND2100,
ACCORDING TO THE MEDIUM-VARIANT PROJECTION

Population (muilians)

Major area 2015 2030 2050 2100
,,,,, - 7349 §501 9725 n21

..... 1186 1679 2478 4387

4393 4923 5267 4889

Europe . 738 734 707 646
Latin America and the Caribbean 634 721 784 721
‘Northern America . S EEY 396 43 500
Oceania 39 7 51 7l

Source: United Nations, Department of Economic and Social Affairs, Population Division (2015).
World Population Prospects: The 2015 Revision. New Yeork: United Nations

In 2015, 50.4 per cent of the world’s population is male and 49.6 per cent is female (figure 1). The
median age of the global population, that is, the age at which half the population is older and half is
younger, is 29.6 years. About one-quarter (26 per cent) of the world’s people are under 15 years of age,
62 per cent are aged 15-59 years, and 12 per cent are 60 or over




nmsUamedayalunuuniiniu (web page)

HTML S =

:{> :{> — -Documents

o rdeyaihdgudoua wellddudunay
1109 Web browser 1o
Jayangluwuuimhlulddlasn lulusunsumauiiumasinasnisinveyailuly

(non machine-readable)
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nsUakevayalunuuyntaya (dataset)

* MsUaHeTaYaRy (raw data) TukuulWanis1aduin (spreadsheet)

Al - J« | Data Source
A B C D E F G H I

1 |DataSource World Development Indicators
2 Last Updated Date 17-02-16
3
4 | Country Name Country Code Indicator Name Indicator Code 1960 1961 1962 1963 "1964
5 Aruba ABW Population, totz SP.POP.TOTL 54208 55435 56226 56697 5702
6 Andorra AND Population, totz SP.POP.TOTL 13414 14376 15376 16410 1747
7 |Afghanistan AFG Population, tots SP.POP.TOTL 8994793 9164945 9343772 9531555 972864
& |Angola AGO Population, tots SP.POP.TOTL 5270844 5367287 5465905 5565808 566570
9 |Albania ALB Population, tots SP.POP.TOTL 1608300 1659800 1711319 1762621 151414
10 |Arab world ARB Population, tots SP.POP.TOTL 92495902 95041593 97691493 100435281 10327397
11 |United Arab Emirates ARE Population, tots SP.POP.TOTL 92612 100985 112240 125216 13822
12 |Argentina ARG Population, tots SP.POP.TOTL 20619075 20953073 21287682 21621845 2195392
13 |Armenia ARM Population, tots SP.POP.TOTL 1567396 1934239 2002170 2070427 213814
14 |American Samoa ASM Population, tots SP.POP.TOTL 20012 20478 21118 21883 2270
15 |Antigua and Barbuda ATG Population, totz SP.POP.TOTL 54681 55403 56311 57368 5850
16 |Australia AUS Population, totz SP.POP.TOTL 10276477 10483000 10742000 10950000 1116704
17 |Austria AUT Population, tots SP.POP.TOTL 7047539 7086299 7129864 7175811 722380
18 Azerbaijan AZE Population, totz SP.POP.TOTL 3897389 4030120 4167558 4307315 444565
19 |Burundi BDI Population, totz SP.POP.TOTL 2786740 2840375 2894510 2950903 301195
20 |Belgium BEL Population, totz SP.POP.TOTL 9153489 9183948 9220578 9289770 937811
21 |Benin BEN Population, totz SP.POP.TOTL 2431620 2466002 2503232 2543335 258634
22 Burkina Faso BFA Population, totz SP.POP.TOTL 4829291 4894578 4560325 5027818 509889
23 Bangladesh BGD Population, tots SP.POP.TOTL 48200702 49593610 51030604 52532595 5412939
24 Bulgaria BGR Population, tots SP.POP.TOTL 7867374 7943118 8012946 8078145 814434
25 Bahrain BHR Population, totz SP.POP.TOTL 162501 167924 173107 178048 18277
26 Bahamas, The BHS Population, totz SP.POP.TOTL 109526 115108 121083 127331 13369
27 Bosnia and Herzegovina BIH Population, totz SP.POP.TOTL 3214520 3277096 3341809 3406466 346804

Toyasglunuunilulddnlade luldsunsuasuitmeinaasnisiteyailluly (machine-readable)
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AENURANE A Yasdayauuulla (Open Data)

® Open License

* awsainveyaluliuselevilnlaglinasweayyiniivastaya

®* Machine-readable Data

* Jaysvglusliuuinsasrsuiwmasiiliuszinanalaig
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LUINN9NN5ANYINTaYaLUn (Publishing Open Data)

\lﬁ
oo necrec! S
wmemerot NS T O



v

sULUU (format) YaensianeYaya

general public

blogger / journalist
researcher / academic
data analyst

front-end web developer
app developer

web application developer

data scientist

~|‘|
NeCTeC

«NSTDRA

browser download programmatic interface




sunuuvaslna (file format)

* sUwuuvesaNwnzaudmSunsUametoyaiiansanan
* Juunsguda (open standard)

e JYsunsumaunuaasuilulyauladng (machine readable/
reusability)
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sUnuunsilawedayaniuanudrgsanisit iy

sy lUla e

\lﬁ
NeCTeC

Machine-Readable

Non Machine-Readable

UINTFIUUN
Proprietary Non-Proprietary
—_— ’
s | ’
= O
Y RDF

)

X

i




n1sWalngvaya 5 s¥AU

OL RE OF URI LD

HTML

™~ o
o>
OFEN E

\lﬁ
U ot NEC,J;EDCQ https://5stardata.info/en/

-y
LA

4]
©
i




ANNUNBVBINTSIUANETIYR 5 TEAU

* * * * W L B 8 6 ¢ B 6 6 & ¢
'OL" On-Line v v v v v
"RE* (machine) Readable ] v v’ v Ve
"OF* Open Format v’ v v
"URI" As identification for things v v
"LD" Linked Data v
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Y suiuu Su;UllUU

XSX@GD Y Kk ® v Ywwik
SVED KX KX ® sx0%4) KK
TFED v ® rora209 K
HTMLED) @ s Y X
SSONED Y Y % @ Wk K
CED Y % ® sonem Yk ok

database@ Py API (256) * * *

@ X o i X XK
WORD € K %*

o JPG (124)

ArcGlS Rest Services
GDCatalog.go.th Rak o o Akk Datagoth

Iaav suIluu INUIGY
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sUnuuTayaitasasaula (machine-readable data)
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A79E19Y99YUaYALUUNLATBI8ULA (machine-readable data)

® Yoya Uk UUYDINNTFIUTBYA
< v € A A g v
*  UILLINUUTDADANL/ LLﬂ'JV]L‘Viﬁ@LUUﬂ']GUEJMUa
* 1 @aull 1 ¥o (luling span AoaU)

o laiﬁﬁﬂa%uwﬁﬁaaﬂaazjmﬁa I8 N8N1519

A B C D E
1 dia-ana arndiiinanu  Nag Jania wasTnsan
2 waaume 1ad JUAALEA 1 a.5@ AL LUAAULAS aFamviuas  02-123-4567
3 waaudnd AN AASINAII 111 a.vvaladu a.AaaImils a.AnaaImald Unugil 02-564-99499
4 waauved aiaa  FuenAn 1 a.58@ AL LUAAULAY aTamnavuAas  02-123-4567
5
[y

jﬁ
NeCTeC
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AqaE19UaNaTayakuUANT1eATasE Uil (non machine-

readable data) x

A B C D E
1 fia-ana armndninau i twasinsawy -
2 wsauma 1ad  |Fuandiuen 1 a.510 A0 LaAuLaY ATILNWUWIUAT  |02-123-4567 dNT9 span
3 wsaudnd 4w |Aaseuai 111 a.wvaladu a.Aaasiils a.aaasallnusi 02-564-9999 o o
4 wadauvwed aiad [Srenfiven 1 8. 51ALEN LIARULAY NTILNWHWIUAT RPN Iuﬁﬁa
5 v ¢ A
PAUU NI
1 v
A B C D lumUpya
1 ia-a@na waaug 136 WHANANG @0 | uaaued alad h
2 a@rnaiinanu [5rendiuen ARAINAN SUAALEA
3 vag 1 aSnenawmn wad 111 a.vwvalodtu a1 a.51a0mn LaAULAd P ,
4 9wl ATILNHUWIUAT Unuail ATINHUWIUAS LﬂUGUE’Jﬂ,IuaIULLG]az
5 wailngdanv 02-123-4567 02-564-9999 02-123-4567 v &
6 PoalU
A B C D E x .
1 |Fauin Ta-ana arndiinen |viasd lwuasinsdw ' Sol A9
2 lﬂ‘gﬂmwnmuﬁi u"ltlai:li‘j"lﬂ Ta@d  |Fuenfiven 1ﬂ.:3"ﬁmﬁmﬂ LUAAULAS To2-123-a567 ﬂﬁ@ﬂi%%@%ﬁ%i\l
3 WHANWIE A1df [FHAIALEN 1 8. 50ALEN LIARULAY 02-123-4567 ﬁqLﬁﬁ@ungﬁau
4 lwusil WBANANE AN [AaaIual 111 a.wualasyu a.aaaswily a.Aaa9ual02-564-9939 o o
- PUNUUAIIN

jﬁ
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AqaE19YayaTayaLuunns1enAsasaulile (non machine-
readable data) (2)

A B C D E F G
i'—‘l e =oad 1
1 FIUTANUNIUUTEN ABC tI"l-.l‘ﬁ’l"ll"lE"I"N°'|
2
3
= o = ' o o e w
4 fia-dAna arndninou  |Mag F0WIA tas Ay
5 waANLEE 1A |FHanfien 1 a.51@75LEN LUAAULAS AFINWUKIUAT  |02-123-4567
6 WHANWIE ATAA |FTAALEN 1 8. 51AALEN LHARULAS AFINWAWIUAT  02-123-4567
7
= o = ' o o e w

8 fia-dAna arndninou  |Mag F0WIA tas Ay
g WBANANS ANN |AADIKAS 111 a.wwaladyu a.aaaswils a.ﬁaawaiﬂﬂuﬁwﬁ 02-564-9999
10
11 i uleusi http://www.abc.in.th/
12 i5uilssanam: 28 n.w. 2559
13

a o a 4 = ! al I

umaﬁmmaaﬂa HLDI 9D N%ﬁ?ﬁlﬁ?ﬁ?ﬂ@g{,u

1 A =] (%} 6 1 \/L = a Iy

DYLNUD 1170 ADANYING (Ll sheet LAYINY

v v

NYAITY UD3a)
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A7a819vsTaYaLuULAIaddula (machine-readable data) u

FTUUUYTUoYS

A  Kugvu | nsznsovinuvasiazaknsad - NsuNi1sdng

anaGnNIsSWaaluaawusdni291264

URL: http://catalog.ricethailand.go.th/dataset/2bb3b8be-f048-4961-8340-e4666f799f01/resource/5a4cef83-1fd0-429e-9181-4469182f1c44/downlo

Dataset description:

Jsunrusoumswaaiuaawusinitdaauu

n

ananmsWaaivaawusdnd - afdmswaaiuaawusing291264

® ondlkaa -

/09-curpro_.

-{
_id: 1,
Fudiauil: 25841229,
Aueaaiugang: " dealan
Wug: " 79 ",
/v WansHanilagiiu (na.): " 544,000 "
i3
-1
_dd: 2,
Fudiauil: 25841229,
queludeviugany: " dzalan ",
Wug: " vinalan 2 ",
WanmMaeilagiu (na.): " 1,068,000 "
s
-{
_dd: 3,
Jwdauil: 25641229,
fueluderiugainn: " uasindn v,
Wug: " wneanuzd 1es v,

- records: [

wanmHaailagiiv (nn.):
1,

146,000 "

-| < afiimsHanwaawugio (aﬁdmsnﬁmuﬁoWu{]

IKa0: dNANISHAAIUGAWUSTTD e [3
BB Data Explorer \
Attributes
. Fifter
Machine-readable datax e -
uliscreen o Order by DESC Type  STACK
I
Add Filter = .
H
Grid nsvl weud 62 records « 1 62 » Q Search data ... Go » Filters 2
o
_id Auwdauil AuLuAAug2 viug waniswaniaqiiu (nn.) ' S P S B—
1 25641229  WAwmailan Au79 544,000
2 25641229 Amalan finalan 2 1,068,000 D Dicti
3 25641229  uaAsT&N 2maanuga 105 146,000 wta Idlonarg
4 25641229  uasTAd dauin 1 490,300 Kan Us:ann thedidu siea1980
o] JUST o el TINIW eI TEeld 1 L=iv) TuUu P -
’ Suidioud numeric
6 25641229  daun nudl 509,750
Augivdawusing text
7 25641229  daum abiT 132,525 "
a ACc 44090 maiee neaAD c nnn b\TUS: text
wWamswaadoyuu (nn.) text

: S
NECTELC




NANNUINNITATIVEIUANNINYDIYAYIYAUU Data.go.th

CNSIVINEUNAISUS:LHUATUMWIDA

d10U s1gmsintunMsUs:1ounsweanns(wa) A=LUUNCTIODDN
1 [Ls:UHDM1S10 (Header) Upvlwa 20
2. FINS1IIWATUINANKOY 1a:-0nsus=aiutsad (Merge Cells)ifiadu 5

Uoyamulunadul (Columns) IUdAWAUNLEUD** (consistency) 0nNS
WaSs-HIMaula-cnanusMelunadul (Columns)

nswennskSo wWalulalduluouunasgunslgIsKatonusLuuU
Unicode (UTF-8)

__[x

91989 https://data.co.th/pages/open-government-data-of-thailand

ey
o N _
e NST DR



LUANIINIFINNYAYBYAIINANTINFIUYDYS
(Dataset Preparation from Database)
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ATNTIUNTINYIYAVIYALNDLNELWTUUTTUUU Y IUYA

NNSIANINITS N133INYINYAUDYA

ANPRRIAYEAS g?ﬂ%@ﬂﬂﬁ@’?ﬂ\l mﬂmﬁwgmﬁﬁaga

[GERGEUNTRHE

[GRSGRUNIRH (dataset
(data modeling) (database preparation from

creation) database)

, -
o neced’ S
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LUIAANITOBNLUUIATIHINUBYA
(Data Modelling)
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N159NLUULATIES19Y89YaYa (Data Modelling)

* lugAvataya (data) M00NKULLATIASINWBIBYA (Data Modelling) M3y
1010198 959N159NKUUKAL AIUNFIUTBNATDINUILINY

® N1588NLUULATIATIATBYANR %GzifmiﬁmﬁmLﬁusé’iauuaﬁmmaamﬂé’aqﬁ"umm
ADINTTVOINUILIUDLIUNAF (organization requirements)

* gunsnLiuteya (data) vedlanAI1UaTe (real-world objects) lanuifanIs
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Jaya (Data)

%aﬂaﬁuﬁ (17\Ia91‘) damsw%’aua

AN /T

/ N\ M

No. Name Balance
1 John Smith 200.00
2 Joe Brown 50.00
3 Peter Clark 120.00
4 Paul Bright 230.00
5 Steve Thomas 1.00

jﬁ
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1A59631979Ya vs. YayA

v v
* 1A59d519U9Ya (data schema)
* lnssasstayadmiun1sdniudeyalugiudoya
* UnRagnmununTuneInouas9gIuYeYas
* 9U93la (data record)

* Jayaninuasslugiuteyanaonndesiulassaietoyanooniuull

* LﬂﬁauLLﬂaa/ﬂ%’UU§Q1é’maamL’Jm (update)
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1A596319%8Ya vs. Yaya (2)

Account 1 Tnssasredoya
No. Name Balance | | (data schema)
1 John Smith 200.00| "
2 Joe Brown 50.00
3 Peter Clark 120.00|  teye
4 Paul Bright 230.00( | (datarecord)
5 Steve Thomas 1.00 )

jﬁ
o N _



NaFaU: lATIETI9UaYA 1se Yaya

* JNLAn
* U5 59lue

* JnAavu

* AnuTLAn
® 025640000
® 2563
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LAS9E319URLALUUAS19gUYRYA
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lA59a319Uay AL UUANWUS (Relational data model)

* lasaasatayaluuduWus (relational data model) MuualAsIas19Tay Al LU
M99 (tables)

* lassasatayanuuduiususenaumevayasaluil:
* J9v04M151¢ (names of the tables)

* ARANLYDIRNTY (columns of each table)
e Jamodutl (names)
* viiadeya (data types)

* YBNNUAYBINITINGIUTOYA (integrity constraints)

jﬁ
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UaYALUUA1IN (Table)

B9
ANl 1 (Wam 1) .. | Aeduu n (@ n)
Ifale ANV, 1 .. AwennsUaL,N
3R \ | penvsdnz,1 ANLLENNSUI2N
ANLBNNSUIM, 1 ANLBNNIUIM,N
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lueavayanwuudunus (Relational data model) (2)

o FdiinldSen
* 1154 (Table)
* 1187 (Row), 15AADSA (Record)
* Aaauil (Column), wannsta (Attribute), Waa (Field)

* ALaVINSUL (Attribute Value)
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A7DENFIUVIYALUUTUNUS

Students Teachers
ID | Name | AdmittedYear | AdvisoriD ID | Name | PhoneExt
1 |J.A. 1999 2 1 |0O.J 1111
2 |BJ. |1997 2\§2 C.B. |[2134
3 |C.K. 2001 1 / 3 |M.B. 2234
4 | H.K. 2003 3 7
5 [ N.J. 2004 2
6 |R.G. [1998 1
7 |C.L. 1998 1
8 |K.H. 2000 3

jﬁ
oo necrec! S
' : : «INSTDR



SLVHULATIATI9VDIVDYALUUATINS

® LLAANINIFIT

Students
ID |Name |AdmittedYear |AdvisoriD

Teachers
ID Name |PhoneExt

BS99 ToRRANLL, VAR 2, ...)

Students(ID, Name, AdmittedYear, AdvisorID),
Teachers(ID, Name, PhoneExt)

jﬁ
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ad A %4 74
TSI VHULATIAT9YDIVIYALUUATS (2)

* Yar31a@emedil: viaveyal, Yareaui2: wlinveya2)

e Students(ID: decimal(2), Name: char(20), AdmittedYear:
decimal(4), AdvisorID: decimal(2)), Teachers(ID: decimal(2),
Name: char(20), PhoneExt: decimal(4))

* FFuulassadsvestoyauuummauuil Wuwuuiesuildluniw soL
 CREATE TABLE students(ID decimal(2), Name char(20), ...)

jﬁ
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SLVHULATIHINNVDIVIYALUUATT (3)

1 di [} 6 a

* PITUANITBYATDIFaTADANIlUANTN (W Foradud vlintoya Wudu)

* WBUYULATIETNVBIVIYALUUMT U UL unuufennunldlu data

dictionary
Students Teachers
Column Type Column Type
ID decimal(2) ID decimal(2)
Name char(20) Name char(20)
AdmittedYear decimal(4) PhoneExt decimal(4)
AdvisorID decimal(2)

jﬁ
o N _
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AMANUAVDIVDYALUUANTNGIUTIYA

. . o name | birthyear
® MUULDIMYDYAYINUY (no duplicate rows) 77 1973 &
* auanvsunldanunsousngeyls (atomic 3. 1974

attribute value)

| name | address
* YuLAoNNTUINNLATIETN (no structured [, Muang | Pathumthani
attribute value) P.P. Muang, Nonthaburi v

. ﬁmﬁﬂ'wLLaww%ﬁfaﬁﬁwmaﬁiﬂ%’auagjmﬂu

(no multi-value attribute value)
name phone

J.J. 02-111-1111 x
02-222-2222

P.P. 02-111-1111, 02-222-2222 v

jﬁ
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Y o 74 o . .
VINTNUAYDINTITINFIUVDYA (integrity constraint)

* 9i1MUA 4 FUAYBINITINGIUVIYS
* At 30 AYNAN (Key %38 Primary Key)
* Ag91984 (Foreign Key)
® A1UHANI19 (NOT NULL)

* nsagauAILEauly (CHECK)

jﬁ
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¥Y o 4 I I
VINIMUANTITINFIUVBYE: A1 (null value)

® A5 9FIUTBYABUYINALA1I19 (null value) 19
o A1 deaildlunsaise Ui
* JAumlunsau
* 19U Wan WasvsANNvaItIBey Ekasilunsiv)
* lsifiA
* 9y Wan waswngueeriisay (ludwaswnndg)
e Aulaifendestudoyaluunifangn

* W fan Suuns Miusamiluteayasosudvisosagwinuy oduwadnduy
sodnseusuRIzlifoseyrluilansiingn?
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VANINUARITIFIUVaYA: A1319 (null value) (2)

* AnagAnanugangulunistdaudoya wirninse1vasiliglamdidglunis
Uszenaltau 1y arluilandrdgyvinmaly (missing value) 14U Fayana Foniieau
Lwashnsie 1usu

* fatiumsslussuugutayadaayIntvseytanivua NOT NULL dmsuilanily
AoInIstnga1Ingla

® ‘NOT NULL’

¢ gretlastutlymiAnaindning

* mnldiuiannldvangay o1vzihliglamaendsle wu fluninteyagndsdulvinessyyan
wiivglinsuen wseldlinfinig wu waswing vise Bwd 1Dusu
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24 (& 4 S ¢
VBNINUANTITINF1UVDYA: AY (Keys)

Y

e podutl ([\ad) Tumsgudoua Aaluudazuadludgriu wy mnsaeing
Useuvu
* AgEINNTaUTENBUMENITNANNUYDIMANEARENULA (composite key) LU
ARRN1 Firstname + ABANY Lastname JufgunInis1s Student 1Uusy
® HINANSINALINNIN 1 AL:
* 9xpaddan 1 Aoauu wnmuuaduAguan (Primary Key)

* ﬁ&j’gue} emvudu Agnnaden (Alternate Keys) %39 AYT99 (Secondary
Keys)

jﬁ
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YBNINUANNTINGIUVBYA: AF (Keys) (2)

Y

°Ag A9

o—
o—

3

ee

Agvdn vudu Arine wu lad mngautnsUssnvu Je-uivana
* Agnaden/Adsed ansailuednle iy Waa dus Wusy
* Adndnasnduiladilaifinnsfudsudly wu flad mnoaetnssus
Jusiu
* ynlalaansovilasfidufdndnvesmsld ansaldnnfiadluniss

v

AU LN ANNUA LT UA WA NUDINITILA
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A29819 A (Keys)

Primary Key Altern/ate Key™ Primary Key ~ Alternate Key*
\ %tudents T&yaéf
\iD | Name | AdmittedYear | AdvisorID ID Nar‘ne PhoneExt
1 |J.A. 1999 2 1 [0.J 1111
2 | B.J. 1997 2 2 | C.B. 2134
3 |C.K. 2001 1 3 | M.B. 2234
4 | H.K. 2003 3
5 |N.J. |2004 2 o
AIUNYDUNLIYU YD
6 |R.G. 1998 1 9127158 [WASINIANYI919158
7 |C.L. 1998 1 TERLAY
8 | K.H. 2000 3
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NAFIU: FTUAGVDINITNFIUVaYA ‘Auudy’

® SUAAUIUUY

o Joaumdu (Ine)

¢ Foawmdu (Fingw)
o SarTniics

® JILLANAUIUUU
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v o v N 6 Y a R
UBNTNUANITINF1UVDUA: AYD19BY (Foreign Keys)

Y

ANEY a ¢ I

e Adenede WuresuiAlureduitudumignsdsluswanns ey
U santhenufiyanadain
* Maitealsstoyarawmsaigddludmnaedu fumaafigndradeazldisnissa
A1519g UTRYE (“Join”)

® ANUYNABIANYTAIVDIN1T81989UYA (Referential Integrity)

N 6 Y a\

® YaN1YUAYDIALD198Y (Foreign key constraint)

| & ADN6eY a v

* AnvayaluneauAuAe1999%
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YBNINUANNTINGIUVBYA: RSB489 (Foreign Keys) (2)

Y

Foreign Key

Students \ Teachers
ID | Name | AdmittedYear | AdvisorlD ID | Name | PhoneExt
1 |J.A. 1999 0.J 1111
2 | B.J. 1997 C.B. |2134
3 |C.K. [2001 M.B. |2234
4 |H.K. |2003
5 [NJ. [2004
6 |R.G. [1998
7 |C.L. (1998
8 |K.H. [2000
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YBNINUANNTINGIUVBYA: AFD19849 (Foreign Keys) (3)

9198

o))}

* Qg

&9

) Db

(%4

c Y

D

¥V
1

Ang1iule

a6 Y a\

¢ Fti81989 dpadnadalusanMdums vaamis1eduwintiy (alaunsasnedeilas

alailafe)

jﬁ
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Y

3 NUAIINY
a [~ 1 1 v 1 a c 1 dl v [ v
1999811150t 0uA9Le WU WA nUIgUNEnNe Wuay

159 SANunNeLaNa19anad Wieaannaveaiasiidudendde aunse
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YDNIMUANITNFIUVBYA: N15ATIVFOUNBULVYaYA (CHECK)

* fregnsterimunmegiuteya Wiensnsrvasuiteuludeya (CHECK)
* CHECK(AGE > 0 and AGE < 200)
® CHECK(BIRTH_YEAR < GRADUATION_YEAR)
® CHECK(GENDER=‘918)” OR GENDER="‘%)4’)

* 19149 (null value) 3lsignesivaauauly Bodsudmsunteula)
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NAgau: Aduan (primary key) %39 A48 (foreign key)
e lildnsansagng

M1SNIUTDYA: |

- LWAY (MUNYLATLWAY, FDLNAY, LUILWAY, KuNelavAatulanvoanas)

- fatu (MuneiavRatly, Jefaty, Aeinad)

® NULLAYLNAS

* Joinas

® LUILNAY

* UYL VAATULINVBUNAS
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AIDYINUVUA
bINAN
s_id Founas WUNES ANETIWAS | artist ID
1| wedulvewaus | die?is 3.25 1
2 dUnY aune Jau 3.12 2
3 LFouLiey HeT3n 2.58 1
Aalu
a_id YoRaTu Usgtaw AELIAY
1 AU WAUAT XX
2 \U5n selwe Aaduifen YY
)
NECTEC
«NSTDRA




A79E19UDYA

ﬂ']W?J‘L!G\% ﬂ"]'ﬁ']ﬂ']WEJ‘L!C‘]%
mid | Yenmeuns Ulaghs a_id Fon151 Uifin
1 SGIREAR XXXX 1 AN V19T aaaa
2 99AUNN 2 YYYY 2 27 WU bbbb
AINEURT UNLEARS

m_id a_id UNUIN

1 1 WERIUN

2 1 duny

2 2 LERIUN
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ATNTIUNTINYIYAVIYALNDLNELWTUUTTUUU Y IUYA

N133RY1IM1319 N133NYINYAVDYA

N3N UU gm%’aaﬂamu mﬂmﬁwgﬂu%’auﬂa

[ RRGEUNTRH [GERGRUNTRH (dataset

(data modeling) (database preparation from

creation) database)
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N15UTEUIANATDYANITINIEN1EY SQL
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gUtWUﬁ’]gfl SQL (Syntax)

* AndanugulunsAuAuTaya (SQL query syntax)
SELECT <@omaduiil>, < Jonaduii2s, ..
FROM <30#157191>, < 30m1579 2>

\WHERE <L3@ulsﬂm’ﬁﬂ’§@\‘1%@yja>

3
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A19E19UaYA

students
id firstname lastname phone
1 AuY 12 1111
2 aufnd FUUN 2222

' SELECT firstname, lastname ' SELECT *
FROM students

FROM students

WHERE id="1" WHERE id=‘1"
id firstname lastname id | firstname | lastname phone
1 e Taf 1 Y18 1af 1111

© 3
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et NS T DA



= v .
N15LYauleaUayani1s19 Join)

* {97915 BRULITBYANINNT 1 11519 (join) ENNTTEUTENNT19TBYA
Nnensivauleslalugaiy FROM

a v I ¥ A v A Y A v Y < =
* lunsiisananIzmasszytorsauunaesnIswatlesnu Imdueeululy
N5LUle9n1519 (join condition) Tuaiu WHERE a7
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A79E19YaYA

students teachers
id | firstname | lastname | advisor id id name
AUVY Tam 2 1 aunds gule
2 aufnm GRIEVTY ) 2 AUAR AUN

‘ SELECT s.id, s.firstname, s.lastname, t.name
FROM students s, teachers t

WHERE s.advisor _id = t.id AND s.id = ‘1’

N
Q

s.firstname s.lasthame t.name

1 Auyne 126 AUAR ANIN

\lﬁ
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A19E19UaYA

Y.

courses
id title tname
students 1 AMAFNENS | dUARA AuIN
id | firstname | lastname 2 A lng AU Ejslﬂﬁa
1 A1N8 127
students_courses
2 AUANG AU170 . .
) s_id course_id

' 1 2
SELECT s.id, s.firstname, s.lastname, c.title, c.tnam¢

FROM students courses sc, courses ¢, student s
WHERE sc.course id = c.id AND sc.s_id = s.id AND c.tname = ‘@ufia AuIn’;

2 1

s.id s.firstname s.lasthame c.title c.thame
2 AUANG GRITY ANRPANERS | @UAA AN
\lﬁ
NeCTeC



A159 SQL TunmsAuAuYayauuuAIUIE U

* flendunisAuIgsy (Aggregation functions)

e Souly GROUP BY, HAVING
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n1sATUINEIU (Aggregations)

* N15USEIIANANANVBIBYAYATEAT (set) IuRpLNEInIne LU
min{20,55,16,73} = 16

* flantunisAuInaTUYRIN1® SQL (SQL Aggregation functions)
* COUNT: ushuauviavun (Counting total number)
* SUM: Amasausienua (Sum total value)
* AVG: ALade (Average value)
* MIN: ﬁ’]ﬁ%’j@ (Minimum value)

* MAX: Agagm (Maximum value)
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A28819013 [¥91U Aggregations

students
COUNT(¥)
id | firstname | lastname province SELECT COUNT()
FROM students 3
1 duTY 19 \Weeluil
2 auAn GLER iRty
3 audn guauny elual

SELECT province, COUNT(¥)
FROM students

GROUP BY province
HAVING COUNT(*) >= 2

SELECT province, COUNT(*)
FROM students

GROUP BY province

province COUNT(*)

province COUNT(*)
Wealny 2

Wealuy 2
L9518 1

3
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YUAVDIN5LVBULIRM1379 (join type)

Y.

[INNER] JOIN: Join suuUn®

LEFT [OUTER] JOIN: 9ayanniaivaanisNnimugngasgnuanInasianun

RIGHT [OUTER] JOIN: Uayanni:aivadnisiananiuyinaggnianinaianin

FULL [OUTER] JOIN: msnafildlunsusvanana join VNVUARLQNLERAINE

\lﬁ
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379619 OUTER JOIN il =
aunds gula Awlng
teachers #UAR AL AMIAANANS
tid name GRS R AN1DING
1 Aunds qula auiln avaune
- SELECT name, title ’
Z dgiAn AuN FROM teachers LEFT OUTER JOIN courses ON teachers.tid=courses.teacher iid
3 auiln guduny SELECT name, COUNT(title)
FROM teachers LEFT OUTER JOIN courses ON teachers.tid=courses.teacher id
GROUP BY name
courses
, . name COUNT(title)
cid title teacher id
- p dunds gula 1
1 ALFAARNT 2 ’
FUAR ANIN 2
2 A lng 1
- audln guauny 0
3 | MYBInNgy 2
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A1519Yayatalau (View)

* pm31atayaaiion (View) \un1suinadnsuain1sUseaianafdenuAun 1w
SQL anlguselenilunisasiemnsnseyaniinnueavei (dynamic)

CREATE VIEW my course (cid, title) AS

SELECT cid, title Mmy_Course
FROM courses cid title
WHERE teacher id = 2 1 | AdeA1Eas

3| Myengy

\lﬁ
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A1519ayaLENaY (View) (2)

* TuAEIN1Y1 SOL U View @1uisaruaulataiudunisig
g1uvayaund, e.q.

SELECT cid title

FROM my course 3| Myoangy

WHERE title LIKE ‘O191%’

3
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Uselewivaennsnavayalaiion (Advantages of Views)

® AvAINABNIS IYIULAZITAIEIRUAY SOL Flalaelufaudaulny

(Convenience/ Reusability)

* Jszngaanlun1seuAIdIruAL SOL

* anunsabilunisdawseugateyatieanwaziieniskusludoyalasegraganeu

* export msaaiioululdgatoya (W CSV) 91ngIutoys
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63U

® AINTIUNTINYNYAVIYALNBLNYUNSUUTTUUUYTUOYA
* N1500NKULLATIAS198YA (data modeling)
* N159RYIANI9FIUTOUANIULATIAT1IVBYA (database creation)

¢ mﬁm‘mﬂ%’aaﬂamﬂmsﬂagﬂu%’aaﬂa (dataset preparation from database)
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63U (2)

* N1599YNYAVBLAIINANTNGIUVBYE
* N15.FRULLIVIYAIINNAIEATT (join)
® N15A519MTNELBU (view) lngseuAdIAUALTaYa (query) NiNBenIs

® A1 export view IﬁLﬁuiﬂ/\lﬁﬁﬂﬁﬁaﬁﬂa (1w Tla CSV)
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