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Aol A R tgk AR olsle WREAA2H i 7149 muE A
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o AEste FA AH-E AEAHY FEA A=A
o FAIE 71Z B Aeste SAI9 BEE AHTe dubEAle avd
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Ar7e A WA dpty deol, AesteE FA tetd= I HAE WS S
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Uy AAstuA} siohd, AL X7 AL a3 o A= oty AR5
3 o 22 ARRS SiRIEt] 93t HI2EE 3T = Utk FAPIEA] 330 A29 )

TEA ASECHD of &4 4 ot AL

jQ

Is automated control still effective in the rest of period?

Test one instance of each variation of an automated control
* Positive and Negative Test
Verification source data used in an automated control

The effectiveness of the IT control environment, including controls over application and system software
acquisition and maintenance, access controls, and computer operations.
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2R ZAS] Al2nt ZARE

9 o) Apgoz Qg 9ol AT

® AA

A AZe) IT YEAE UBKOR C12 SHO| DS Bolsh & & U= H
Opa|ob BEE TO| AFROZ 0I5t 95l tAlEith o) tE Alexle] AA=H ¢
8, 1537 ge A Ahel Foh o meagot 2aYE we vl dFH g
Zgaye] A8y ge BFo| Tguch

@ YEH=Z

YESZ A2 1T QuEAE Adulxoz Yeog 27| YAMA U o=y} AAP IT

_)|'E

—_

AT VIERA SA= 71l MEET0] 2
Atk VIES A= =3 71%i°] Hjolg M&q)

| SEo2 I
L 8.

g Mgdhe g 5 2ZAA ]
QoA S S7Z F e A0 AN FHEY #AAE B3 JAY AR oA S 3§t
I JE ASE #HE 4 Uk

(2) IT ZENAHZ JTME IT UHEFQ| o

i Application/
i Report Writer/ |
i Data Warehouse |

Database | | Operating | |  Network
i System i

IT 2ol st FZ2tE| ZEMA
(Process to Manage Access to the IT Environment)

28 WZHOIL T fiel HaEel ZRHA
(Process to Manage Program Changes or Other Changes to the IT Environment)

IT 2FaE| ZZMA
(Process to Manage IT Operations)
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@ IT 3749 gt A8 ZZA|A(Process to Manage Access to the IT Environ—
ment)

O 21=(Authentication)
T $8ER Y EE 1T B9 Jlgh S sk SR AR A8 20l
A7 ZRE AHESHEA Fehe BAG, AL O AR 47 29E AL
34 &)

O A3 F-o(Authorization)
AL AL ARe] BaF Frow HIE & QLS d1, o2 o) AR ¢

RS s s BA

ks
O
=]

O 3 ZH| A Y (Provisioning)
A SR 9 71E AEAY) B2 A WAL ek B4
O ZZH|AY &) A|(Deprovisioning)
S} BA0lE A A HEE Aeke B4
O 59 A3 HZ(Previleged Access)
B4 v YR A A2l e B
O AF&A} A2 HE(User Access Reviews)
A%H9 ARHAE S ALEA AL ANZHAG B FA
O Hol AA EA|(Security Configuration Controls)
7} 7)golle gutd oz 3o st S Adkele H TR0l He 8 A4 s
O &3]3 Z(Physical Access)
dole AE 2 st=gofol] tist 58] Hd tigh TA. o]y HE2 U TAE
wesehe o AR 4 Sl

IT 370 gt d2dg] Z2A| 204 1T ALE o2 13 Y J(RAITs: Risks Arising from
the Use of IT)] dJAlol] thAst= IT AutEAY o A= v 2o

Oe

o)



11226 Hi25 ZAte] Al=lnt 23

RAITs : AHEA7} el 8l Q178 Saable] s Aa olde] A2aae /A gres
& RAPIP Bk (MR A2 A

ITYHHEA -

« AQRo] FF TR ZR2H/AY, FQ AFERIAYYG GRS Tt A2 A
Ao} 78 E ARSAel tigk AR Ad 44T WS St (Provisioning)

o BAGAAY FAolFgk AREAb] Tk o] Al AAEAY FHH
(Deprovisioning)

o AFEA S F718 02 AESILL (User Access Reviews)

o YTl RUHYEHL AFdhe A AASAY BebsAlo AZdst oHd FAl=
A8l B 2~EHT (User Access Reviews)

o 5 FFY Hl: A4, doly ¥ Bt ahe 1= A3 AgETh (Previleged

Access)

=

RAIT : $-8Z2334 78 o)9)e] 0 Fale] Agaoz A% guel $44% Wiol
o) Folzlct (FlolEY A7 A

. 42799 dole] Solt tlolgulol 2] @B AEHo|ZHlolEle] i HE e 2
4 A Fog I 7|xste] F9U% Yoz A, 283 e HYX
Q1S W=t} (Previleged Access)

i

RAITs: 23] S8 48 AHgAIA A28 H2E ATHES A2To] 23] 4749
etk (129 47

> oml e
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=) (Authentication)
o Bt AAe] 4] &AJo] AHs] HeYHr,. (Security Configuration Controls)
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Lo

@ =233 HAOIY IT EH o tigt HAAE] ZR2A|A(Process to Manage Program
or Other Changes to the IT Environment)

O W7 e ZZA|ZA(Change Management Process)
WAL AA Ty, g AES T $9E, HE AFEA) B0 o|Tets At O

3t A
O W7 o] o3t ?j—‘:,"%%(Segregation of Duties over Change Migration)
WAL EE A8 WAL $YBAOR OB AR Bt FA

O A" 7 tul) == A 3Y (Systems Development or Acquisition or Implementation)
Z7) 1T $-gx2ao] /i s AS(EE IT 3749 7e A3 AdH ) tht EA)
O do|8 H3KData Conversion)
IT 3H739] 7id, As) = Jagels g9 doly Wl tig &4

=238 WAy IT 46 gt MAdY Z2A|2A 1T AMEo2 Qg A3
(RAITs: Risks Arising from the Use of IT)9] oJAJol] thA S} IT ARHEA|Y oA|Al= v 2o}

RAITs : ARHI #3 4588 BAS, 747h8 44, 4588 2ue2, 4538 7
&, A5 Holr ) EE H1A 242 TR $EZRTYEE A2d 242
& 7ol ool (—g— =28 W)

1O .
v S8ER IR WAo] A HAEYH 980 $7X)7) el +e1Urh (Change
Management Process)
« SEZEIY FYFes WAS ARy A Aol A3 A g Ed £
2] ®t}. (Segregation of Duties over Change Migration)

RAITs : BloJEHo]2 F-29} HloE] 7t Ao FA-3 w7 e] o]Fo|XIt}. (dlo]efH o]
2 W)

ITYRHEA]
o dlo[EHlo]x WM7o] A HAEHY FYRFoE FAAT] A sdEnt
(Segregation of Duties over Change Migration)
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2R ZAS] Al2nt ZARE

RAITs : A|28] AZEY o] (d: £9 AA, MEYZ, HADY AZEY ], L&A AZE
ool F-HA3 WMol o]FojAL (ALHAZEY S HA)

ITYHHEA -
o N2H AZEYS] W7ol AASA HAEHY SFYTHoE X7 Ad Tk

(Segregation of Duties over Change Migration)

oA WHEE do]E7) dlolE o
ITYHEA] -
¢ A97lo] F FEx2 Y A AEHo|Y HolE FXRAA AERE SEEZZ o Hlo]H

o

&
TZ2Z9 dlolg W3k AKa]: balancing E reconciliation &5)E 513}aL, HElo] A4
 wg ZAn "ajol wet A=A RYHP S (Data Conversion)

® IT 98] ZZAMA(Process to Manage IT Operations)
O 29 A B (Job Scheduling)
AFER o] JeFS v A £ Qe A e Z2ao] 94 2 A F ) thd 2 EA
O A EYE Y (Job Monitoring)
AR A9 EE m2age) 4FH 498 99 LUHYsE 54
O M 2 B (Backup and Recovery)
AFEI Ho]§ 9 ¥ijjo] AGthE FRE L AX e FAA Ho|E S AAld o] &
NSRS B 27 ¢ AES B B
O #9] BX|(Intrusion Detection)
P EE BRI DR EPE

rr
oft

A

IT 93] Z2AM| 20X ITY ALg-2 2 213t 9 T(RAITs: Risks Arising from the Use of IT)
o] dAlo] A Et= IT YutsA9 dAl= T3 2o
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RAITs : 591514 93& AH8APH JuA2de] 24280 dashe 28 et 329

e Zeth (MESS)
Tt

=) (Authentication)

« ESIE ol H&ste $8Z2ado] AF R Yi-sA s} e S8Z2a3o] 3
SEe W VEYIZRE EeHES A9 (Network Segregation)

o A71702 YEYA A o8] UIEX A A (Perimeter)ol] thet FH A HET} 0] F9]
A A2 HeFgo] ek ZAVE o] Fo AT} (Vulunerabilty Check)

« A71H02 A BA Al2"d o) e HYE B At A9E o]t 9
P& UEYT B gl AP} o] Fo{Zt}. (Intrusion Detection)

o TPIAPAVIEA(VPN) & S A ARAR Algehs 4171 7ol Sl
(Authentication)

RATTs : Hlolg &4o] SAF 39 AFARE AAo] 27871 428 4 gk (]9
0y o =)

ITYRHEA]
o A% dolel7l AAE dAI} Heg AHr|FHoz WA} Backup and Recovery)

RAITs : Z2HASABA) A2d, 209 BE 40 o8] ¥4I/} Beas)
At SAHA e dolg Ak Bt (34 dB)

E
o
H AREARo] A4 dA T AZEojox I AAQIEH 2~ A4 £FHE AUl
at7] gt S & 4 Atk (Job Scheduling)
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Program Department

System Analyst
System programmer
Application Programmer

Operating Department

Data Processing
Help Desk

Development

IT Environment System Administrator

Relevant Application System, Data Warehouses, and Report Writers

Security

{App\l(ai\un#\] { Application ] [DataWarehouseA]

- Network
. Web

Hardware

\
'
i
'
Database(DBA,DA) H
'
'
'
'
'
'

[T Infrastructure

Database ]

Librarian

Operating Systems ]

' '
' '
' '
' '
' '
[ Data & Program Back Up !
i i
' '

Environment

Programmer

[ Network ] - Data & Program Custody
o I '
QA/User
Test Environment > Prt?ductlon
Environment

___________________________________________________________ |

DOy x}t gl A0

o]§2 X2 AREF H T

BE | Mg

T

D FAR MLt 0182
AW Aol

M 2te| 7|22

A5E Qs

A5k B3k 2] A%, shsh s

£ A 2w A

@ TMEXM Lol M2l ¢

of
7} AI2EH XK Controller) : ARFA <]
gspm Alz=gol s 2
., ZAEE 23|0|E{(Operator) : Al L
et 22 NS ThEste Afolojo ot R | thgk A4 g

t. e¥#olE =

Al o1 599

SE=EPN

T

AR D 228 7217 YT slojo
A Qe Aol Teagish @ sjdole ) TR AEA7) Wit E3
Lo olH7F AMESlE BRI UE AFK(ES], ZEadH)o] AHEE & AEE o

okaq.

t}. 94“E1 uE:LEHEI-I(Programmer) Al 2E] FA7

L3 A5 N

APYRALE RXE FAGL 2= dFE F
2FE FA%te dF &+
25 A7k 22Ot AR ZRORS A3

sit}, kel o]5o] T2 o) 3l AAMF AHE
kel

o elste] Aled Wl =5t A=

].
W T2 Pe A28 BA7b) gate] 5918 ol

of sjrd, Aoz &1l gloje 221 %‘% Bty 2l Hsks Aol §E
Hoide ¢ Aok =3 AR HFH 24eo) Foi7t HiEA] FA|H oo g,
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>
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2 AJAH Al=Egel &

2 M7 Analyst) :

|

i oR=

I 3}

| o .

| Uk XIREEXHLibrarian) : ARRBAE A2E dE BEE B 2 ¢ - 29 JUSS
|

: SHASHA Bashe Aotk By FME A R HTOZRE HEFgogn =
| =ado] Z1EER S Y] /I=HATE AL duE 4 Aok

|

|

| @ Hajel &0la

| AWRAE Ausid So g FHATE AANE ¢ B AREE 9H AT 5
L oole Fds JHAE o 9

|

B cixi= zae) =2

TASAD] W, 379 AL §8 5
| wata A, )7
DR "r)Eo0] AEAG] v B4
o) 2P

ol

dr o i
Mo 8o

tjo

Az

ANz HAE7 e
735 Akl thgk olelE ol
9 BFHE 7 F Stk

(IE =AZARt CIXIE

°o2 7199 A% Hael o Ao
F87F S7kska
Agol we

SJFZALl st

LAlel 57

_

o

7= Z *A}(Traditional Audit)

C|X|&d ZtAHDigital Audit)

ARG SN2 A A

$9) 927} £ PRG35 BAGY

- = =
HE
HE AL & dolH A HE 24X
xS B3 M SeukE- A5 253 (Robotic Platform)
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= _ O
W o Y S G- 4T
TR o D 4=z
B o o el T oy ®
of oK =K 31 Ealkoy .,_nqm %o T do N o Bl mr
%wowoﬁowno =g o do B2 L 1Y
T KRR o T o W Foxh
= T T o W [y My = N
S eAmaa|pri@E v IL s
5F ro N T < NN X HF e N =g )
i O OK W | AR WO RS
H| PO ODO| OO ® TO S
<
= oju o
% | zeob 5om
Nl oF T N i
oo U = M ) W z
- oo @K 2y KO
___t < Ko © H
il <y <

vl | ZHAL C[O]E] EAM(Audit Data Analytics)
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o] §IAY 71t
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2 gojg] EAo =z EIr) (ISA 315 A3l)
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2R ZAS] Al2nt ZARE

Fahe 3
B30+ 90

7195} Gl W3t olsi=

o WAHA G FE e F99 ARl A ASHA Bt

o AR 2R UF HAES E3) 72A} W9 3

o I EFE o] Bl(Data about data)2k A U 5L 9 HloJE| 1ke] dAIE Hrlste] T2 K
« 28" A asA S

o 2 Vs

& AFuAA AN

) | ciole A0l chst ofsh

HolElE oA} 27, AL 2 BAlo) WaH9l azoln) HolHE ERAM A2, AF
A%, AHE B, AA0] £AoRE BUgle] AAET Ak BARIE 7]0] W=~
oA AHo) Beake HolElsh HolE Aelnge] FA4 fAEel teka olslahe Aol
Z e

Extract Data

Transforming and Load Data

Analyze Data >

Data Source

EDI

Data Lake

w Marketing Data Mart

@

Visualization

¢

o - 1) "
Lr.ll. Cleansing and Normalization Warehouse Purchasing Data Mart Ill-

Mobile

(@

Internet

Government

-

Hii
w

P

|

|

!

!

L
4

|

|

|

|

|

= Sales Data Mart
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dlolH A2,

o189 % gtk

e HaA A2 FEY HolE gojae-

K} | ciole| =9t tiolef 7= ofsH

dlolEl= #2lo] Falzl FF | o]E|(Structured Data)$} &2]o] A3
A A & HAE ©o]E](Unstructured Data)’} $ITh #Ho]~E ELE
5 28 WENZ Aulze) a0z olemlolsd & 28 vo)

B} ok, 9 A, oluel, 24 dlole 5 WY volEst F2 of

F3 3k

* CSV(Comma Separated Values) : Hlo|EHo|2Y X AL AT EY
o] Hlo|HE BE3= P29 shfott. 7} oy} ydnrith Fuk)
2 oA Het GV F49] Bde HAE udw ARk, &
A A7V JY71M Eeta, AJS ¢ vk £ HEYA
o] ol X FHFdh= W8 F2o]7] wiio] FHFY ZX](Mobile Device)
¢} PC Zhol] FAEo|Y %9 HoJHE FuS o oy 7Y

o HI0|E| 0|2 (Data Lake) : TF¥dH 220 AAHE HolHE #Aasld AAs= TE

* ETL : Ho]8] FZ(Extract), HEH(Transform), 2} 2l(Load)S WERHT of2] A|28]e] HoJE
S 94 HolgHlolL, FlolE A4, HlolH dojshy-2 B Holy #o]ad] At

3l Ao R FEHe WY

* 282 0|0|Ef XZtA(Operational Data Store) o8 SfZT|A o] & T2 Aoj|A ¢
g ke 9 dHolert £ 220 Agad A7 ojdd HelE A AFEHE HE
2o} 22 JAl AgA

* O|0|E Y0{5t2A(Data Warehouse) : 7|ZHA] Al2=Fl9] Hlo]E o]0l %2H HloJHE
%9 o= wHIsle] ddFog fefste HolEMo]~ A|LFoR 22 ] AL
AR Adste BHAT A2EHS T3t o]2fgt HlolE dojah-2Al~Ee 1179

Pl 53, AT U WSE, AT £ 5 ALH oY JUE H5HE o

* H|0|E{ OFE(Data Mart) : Ho|H 9] g R-E0 24 54 ARAPL 4l S 2k FlolHES

Structured Data

-
—]
=

Relational Database

28

csv files

<

Audio Video Images

Unstructured Data

¢0
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(1) A" o|o|E{H|0|A(Relational Database)

tlolEl7} st Ol”ﬂ A3t 9] HolE(o]Z ‘@A dtho] AFHM, &2 T
dlolg 727} ojg A #AE Y JeA] 4A sl ol T = J=E APH Fojd AR
tolHE TA5h= 7@1—1 25S T3t @A o3l HolE 7He] A5 AES vt g A
AEE oY gHol& 7t =873 AZL u|dit}

* H|O|E(Table) : Ho|HE A%ste 712 GE 7 HolE2 FRow)# F(Column)E T4
e, 2+ e af3 7)(AEADl oJste] FEEL

* #(Row, Record, Tuple) : Elol&& FAste 4 &, dIA=E Yehdth

¢ (Column, Field, Attribute) : Ho| &S FA3}= 2 9& Yehly, £Aojgtnx: 3t

Sales Orders Customers
Sales Order ID(PK) Customer ID(PK)
Products —
—>| Sales Order Date — Customer Name
SKU(PK) Customer ID(FK) Customer Address
Employee ID(FK) Customer Phone
Product Descriptions | | SKU(FK) Customer DOB
Sales Price Quantity _ Sold
Cost
Department ID(FK)
| Department Employees
: N Department ID(PK) Employee ID(PK)
= _ .
: Records Department —| Employee Name
E | Description Employee Address
21 Employee Phone
'é : Employee DOB
<
|
v

* SKU(Stock Keeping Unit) : A1#2]5 913 HAge] G2 7oA Andes & o
ol AuAYIERE FE AR

(2) Hlolgl f&(Data Type)

t)ol8 & Data Type)> ZZ 1), dHoJEjHo]2, HlolE EAA Wy @ H)ol
5 e gl $83 1 842 Gtk ols BYe A Numero, FA1E(Tex:
String), EE]-(Date/Tlme) 5 ookl dgE ¥3E 4 9ok

dole] 3L dolet AdsE WAL ARsn 54 &40 dolHE B4 % 9]

rr
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WS et w)golut 3 go) ojul Sl 4 g

3 & 2 S 570 vlele] f90
2 253e] sl Beof Holeisl TG Hits ge A 55

(3) =H|2I(Domain)

#7119 woleulol 2ol HelRel 7} G4e] 7H 4 gl gel WA Bol 9 b5
& g5 Wehe DAk e Hol =rele ootk

o At 1 ZA} QIARA] Foquke w1 =)
¢ 0|2 : TYUYY ooz FAE #AE IF
« M55 : DDD-DDDD-DDDD 32102 FAE Ex99 AZDE 05E 97129 £}

(4) 7I(Key)

7 delglol 24 2o BEdtE YEATDS IAY £AHE 9T 1) 7)Fo)
HE 9aRE rdn e et g 54¢ 2t

@DE 3 A2 4 YALDHES FAA A8 2 5 Qe AEAold
)

lox]
o ARk o2 o] H(E@H)E AAstA 71E AR, o A EEHERE 718 74
3

@ 71¥ 7](Primary Key)
FHALE)S FLHA 7+ 5 A

712 AQojd SAN= TAF ghol %%ﬂoi 1% 0} Hot (7Hxﬂ‘1‘

4px

>~
2
=
K
_fl
L
:[o
e,
PL
2
[
K3
_?L
A
I~
t

Y
o

® 2 7](Foreign Key)

old Elo]& A9} B7} ME BAZE Sl= 4 B €&d) F A9 7|8 71 F=xdhe ¢
< 9Tk e 712 AFHE A9 7]E F]o fl= we dES & Qo FEFEA)

(5) 2ZXM(Integrity)
tlolEjHl o]0 A7E Hlo

]
=l 524, A F2A, Ax 524 5ol itk

>

@ 2l EZA(Domain Integrity):
) #el 712 % e v #EY] HAE ARY F vk 3, HlolE @ 2(Type)

¢0
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N

ol o] o

2 B9 gE9 HYS AYT F Uk Bee = $A4
®

. %ji}‘ﬂi : DDD-DDDD-DDDD #4102 FAH FAE 9 J3HDe 05F 971419 xhL

@ 7WA F+ZAXA(Entity Integrity)

7157 @D SE-H gho] EA A= 1:]- glo|Be] 7B 712 ZAEE oy
T Nl gts 7H itk 71E 71 wxlo] 7158 g 7By Z HoH
@&ho] AMNulhE 71AA =HH o3k Ntﬁx}A 715 AAstA ok

o WAl(relation) A AP EAo] 71 J|E HoJE o] oW Hrow)s T W F4
¢} 3

BA SANE S AHHA BokE HAT AL SHE WEA %S Aol

® F= FZAX(Referential Integrity)

A U0l & B 97 Aorign key) WS HA & Qe TACE, AEAS] Az
B2 HlolE} A ALY $HHE AL B 1@ 20l 3, FEAE Hol2ge, o
g Azae A2 A @ D 5 o

o HuFiE(Sales Order)H|o]E-2] ‘AP (foreign key) Aol ZE|o]E-2] AP (Primary
Key) &7 §le 32 488 4 gloh

(6) ZTEeHNormalization)

Airshe HiolE T5a So]a A9 o), BA o), AHAl oldd 22 i sA] B
54& AAsks wlolEHol AA 7ol

« A 0l&H(Insertion Anomaly) : &3 3 JRE T AFdA] GuMe ofd JHE A
ke Aol E7kssit

« 441 0| 4(Modification Anomaly) : ¥HE-E Hlo]E] Fol] UF-E 7418 A] Hlo]E ] EUX|
7} A gt

o AtH| 0|AH(Deletion Anomaly) : Z Q3+ AHZ 37 2HA|5HA] FaAe ofH AHE 2HA| 5}
= 20| E7kssith
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@ A1A++3HFirst Normal Form: 1NF))
gl o] ol AAbghiAwomic Value, Sbe] e 2ES
Artste ted 22 HES Sk gtk

o
il
tlo
M
=‘|>L_"
ofr
ol
rlr
pas
s
i
24

+ 7 B3] she] SV FHAo Bk,
. e FFE 2 FFU BV % Ak Bk
- 7 BYo] KA |F2 AHA k.

« B £A7H FBLIoF B,

® AI2AF+3HSecond Normal Form: 2NF)

A TretE KB Holgo] sl ¢ 3 TE5S VEIIER Holas Ealse Ao
G ol R B EolERs AL A8 BRATel 284 Holdl ¢ Hrke A
2 Suat AATHE Gt pe 7

o
o
B

gl'_’,
o

o
o

Eu)

- AATFEE BEdo} B

o BE AYo] B4 F4(Partial Dependency)©] flofof sttt BE Ao $bd g4 F&4S

wEso} g,

® AI3A+2HThird Normal Form: 3NF)
A3 Tretet A2 EE W Hol & didl o3 FT45S JNEF HolES s}
= R0l A71N oA Eaoleke AL AB, Bock AUE W A-C AYHE A

T

omlgith A3RTFE e 2 FHS wEao} Ak

o ARATEE TS| o it
o 71E71E A3 SAE 7H9] o8 F4-A(Transitive Dependency)©] $lojok it

¢0
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M ARgS7] flste] BAF o] MM* ﬁnﬂ 1*E13_1<RDBMS)% A}oﬂf_t‘r. o] AJ=wel] A
23t dolHE ARsa & AY, FAsA AAlEe dol Fx3tE 2o 91ojSQL:

w
&
=
(@}
(=3
c
=
o
o

)
=
o
5]

<
5
5

a9
g
aQ

XL
i

>~

-1

op

:E[

UukAQl SQL ™S SELECT, FROM, WHERE, GROUP BY, HAVING % JOIN, ON©|t}.

(© SELECT #(SELECT Clause)

SELECT & Hlo|HH|o] =2 R Ho|HE X3]317] 9§ QL BH oYYt 71 7184
A FHE= 54 HolE9 EE HolHE ZIJAY 5 v AH3td 23T &
AT SELECT Hole Z3]st1x} st 4 ©|F, FROM FHol& HolE °]§S A Frt

SELECT Product_Description, Sales_Price
FROM Products
@ WHERE Z3¥} o] ZEF
WHERE & SELECT wo|M 54 20& w3 s 2357 98] AR-gUTh
SELECT Product_Description, Sales_Price
FROM Products
WHERE Sales_Price > 10
(® Aggregates 34> SUM() COUNT() AVG() MIN() MAX()
Select COUNT (Sales_Order_ID)
FROM Sales_Orders
® GROUP BYA9] &4
GROUP BY 2 A& @ & 3l o] 39 Eol et 2F3lste ol AR-Hr: o8 53l

7] F(Aggregare Funciion) 2 AFES1d 2 1§ 9] wlojElo] i BAE 2&S 5 Ak

SELECT Customer_1D, COUNT(Sales_Oxrder_ID)
FROM Sales_Orders
GROUP BY CustomerlD
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® HAVING ZH9| A&
HAVING Z-& GROUP BY A3} &7 A& H, 54 23

ol A-gE
SELECT Customer_1D, COUNT(Sales_Order_ID)

L
L

FROM Sales_Orders
GROUP BY Customer_1D

HAVING SUM(Quantity Sold) > 200
® Z%2I(JOIN)
ZJ00INyS &3 € @) g 7IFo 2 F 7 o9 HolES Afste Wioltk
* INNER JOIN : T Eﬂol oA dAsh= vt 2ok (2FFh
Z go]5o BE I QE2F go|E] IX|5l= o] Y2t} I
UR)sh= o] et

LEFT(OUTER) JOIN : 0]
A8 #hol gle A5 L*(Null) ol Yt}
QEZ Hlo]E9 EE i 9% HolE9

T AMNull) gkol Y2tk

e RIGHT(OUTER) JOIN : L EZ
ARk #ol gle A% I(Null) gto] vt
T EHolEe e Fo] Yot} A= ol e

OUTER JOIN :
INNER JOINS AM83}7] 93 gZae e 25Ut

SELECT % (or Target Column)

FROM tablel

INNER JOIN table2

ON tablel.matching_key = table2.matching_key
AEaL F 7)) MZ T2 lo]Eo] ONHA

Yol A CustomerID7} Q2| 5}=

ST

I:
ar

INNER JOINO| 4 ¥ Hlo]Zo] &
she 712 ®AEYT:
E(91Z)3} Sales Orders H|O] E(QLE&
o3 o WETe AT

& £ Customers ||
HE HolHES L% HolEhE A

SELECT % (or Target Column)
FROM Customexs

INNER JOIN Sales_Oxdexs
ON Customexrs.CustomerlD = Sales_Oxdexrs.CustomexrlD

LEFT JOINS] 9Z8& thew} peruint
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SELECT % (or Target Column)

FROM tablel

LEFT JOIN table2

ON tablel.matching_key = table2.matching_key

LEFT JOINO| A+ FROM 3} LEFT JOIN o] Ugd gHolE9o ¢X7F gt

FROM Aol Yd¥ glo]Eo] “AZ glo]Eon, A7} ghe A% Hol5 e P &
Z glolBo] Xt & wE dmul) o] Ytk

EE Customer®] t3l4] Sales_Order7} A=A AF-E 43 A8 B9, tha o] ¥H

& AP,

M

SELECT % (or Target Column)

FROM Customexs

LEFT JOIN Sales_Orders

ON Customers.Customer_ID = Sales_Orders.Customer_ID

RIGHT JOINS| A% FROM A3} RIGHT JOIN Ao Udd go]E9o A7 Fo3hch
FROM Ho] JgH glo]Bo] “Q 22 go]Boln, Q2% go]Bo RE 3 9% g o]
£9] dAsh= P dMul) Fro] vtk
R Sales Orderol] thallA] Customer7} A=A AF-E &l A& 7%, RIGHT JOINS ARE-

alo] Thew} o] WaHEe AR

SELECT *(or Target Column)
FROM Sales_Orders
RIGHT JOIN Customers

ON Customers.Customer_ID = Sales_Orders.Customer_ID

ofF sttt (A=A 500 T 9)
@ 3T FJro g7} A dist FASAE JEE (T AS0-A51 FX)

=
(b) AE7} ZARIS 545 ffe] SE38] F&stal AAFA| 475 J7hg B A2 FF)
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WARIel A4 Y WAEAS @) Astele, wAERY Falel AHgEE 7140l 4
4 Qs 585 $Asn AT Bask Ak GAlo] FEHnA S dolEs] 5
S %% Ao met dolg ] AL FolA ANT Ak WA FAE hew e
A% AN & dE Ao

S5t 22

o Ao HolHE aAstal 71ed SAE AHehe tiAl 2 dolHE
]

A O 7193 S-EQ EXoM HIOIEIE TN E2
o o] A

_IN_'/
Ak
)
B
ol
9
r
e
il
ofm
>
N
]
H
12
r

TARRIS S Hlo[EHE Aol 281 FEo| Xy, HEN U MEMs mHshy] A v+

3} e ARE F9Y 5 Aok

Astel REDF Ao4st 9 I8
At FAYLE A4t 97 o3 ol

« A HolgE A
o

EE )
. 4989 AT BT ARATA AGRAT AR ARE Q)
. RIS BB 599 uo} dsH wlolEY AR B

* ZFALo]l ZroJSl= IT Auditor, Forensic Specialist, External Data Specialist

B xi=si =9 70| &2

ASEE SF9} 1N AHgate] gARle e HolEEA R, BEY
3]

g 4% Eﬂolﬁ ZFE)l EH%’* A, AL Aed e Aol 2 S X3
_/I:

1‘
RS

BAAAAE 455 + 9t B 7Y 1S olgdte] £98 + Utk 453
EAZAAE dolee] Agshe AL dols BA0R Btk gARle ATEAES A
g3tol 4A 7128 FAS o FoAst vwaAL, /1G9 FRAZHAA oIS F&
sk, o] WolEE AlZka 1M AHgstel b2 RSl 2449 54 9B EA
Pog 4 gt ANRY, AR EE IS AEY 5 Ak @AIEA 315 43D

WA EF A AAVISS Bt YE 719 BRAZH Gl o] o] ms
&AL UAY essg 3] A5kl 4538 1ML A48T = Ak A5 =

¢0



1144

2R ZAS] Al2nt ZARE

&} 7IHE olEg HRo A8t TARIS A 7|S0 A9 ANAFE FAR LG 715
7172 B B Aot #HE OE UAE 71E e A A4 ZPTS FAeR
# A7t BRAI LS Eefrke ol st Oléﬁ'i As R F Utk E=3 HA ==
s A S A8 oldg Aol tigh BdH ol AY o= Agdatete] Aol
& g AT FAPIEA 315 A137)

il
1>
e
]
4
%0,
o
.=
o,
ftl
r'O
ol
ko
e
1M
=51
>
Ll
>
m&

WANENE A8 o), IS FAY0 R T AFHE BT /S Aol 7
@ 5 9om, F W F ol st £xAY = Ak ofE £

12 B 2 2 za540F it 57 woﬂxﬂ: i
2% 948 W, AFHY =7
F4gol o o A5 9 7 -
i s B 7o) 7g A 2E gAERE Bdoe £99 ¢ Sl 71E
1l

o AREEE AbE 3t =10 ol F, aE]a A X ARSEE ddH|olEf ol tigk AW ARS-S
T e A4 A& HolH AE@E: 39, HeolHuo]x =2
B B& T A
dlol8 &1 o] AFW-E(el: o8 24, HolH & 5 de HAaf, Jejar gkl
T AT B 2 A FAY =79 7P M= vRIZEAIZAE, dHolE g
$H A Al 24s S8l Holerh FEekal ¢

= Egeto] ZAPEA A o] RA HlolEE AMSSIAEAE 7

Q
[e)
« a8 Aol A3 $98 249 BEgo] e BAe) AZe) B BAGEE B
A EE 2204 5 309
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¢0

(1) xtS&tE =7

@ ©lolg & 9 EH|¢ #HE =7

o] ZZESIO)E AN} HlolE] 228 AR, HolHE Fuste] 2Fs BUNE
A AL, Ho|ElE Aa sl BEZ2A EAE |25t Holg] A XFE F543 At
812 3433, A2 e 229 HolgE A3, volHE aofgo s B4 Ful3)

7] 93] HolH & F=, HE L A AYETL: Extract, Transform, Load)3d}= ©] AR
98 £ AZE dolol ANET S AL 2} ETL BAF /15340 Ho]

538 2390,

l‘_'rﬂ

1;} T
]

ko
o

m
4
2]
lo %
>

o AF Aol LA Hole] 1
o WEEe WH FHoI} AEY
HESAY AL HokAel mde

At

® Hlolg A|Z+3}F E+(Tool)
o] AZEJ = AE, 2 Z, gojojadl, AREE THEo] HoJE 249 FA, I,
AE Axste ol f8sith I AZEY ]01% A2HE A1 R4S BteE Al

TES AHgEte] IS BE & Yk

lm—\J

TL'

(2) clofef 24 71

o MM 2AM J|H(Descriptive Analytics)2 Ho|E oA F& do] Aot AY & o]
dojtar =R A3t} ; Location of central tendency(mean, median), Spread(range, standard

deviation, variance), Shape(skewness), Dependence(correlation)

o X|

0

XIctx 24 7|#(Diagnostic Analytics)< ZX‘Oﬂ/\i Aol TEZQ] 9, = HolE
ojd o] HAZ o|FZ ol|FtuA & W] F83ltk ; Clustering, Drill-down and

drill-through analysis, Data mining and discovery, Variance analysis, Period-over-period analysis,

th

Data profiling, Sequence check

e 0 2M 7|H(Predictive Analytics)S I} dlo|E] &} AMA S AFE-3le] g o]wl E
3t o=, FA o) Z-8F} ; Regression analysis, Forecasting, Time-series modeling, Classifica-

= H A
:x—|—|—
3

tion, Sentiment analysis

* X

un

tx 2 J|"(Prescriptive Analytics) G¥HA 02 o2 £4 7& 7|Wo =

]_

0
HI
ofr
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o

o], olwl alo] Yol Aol 2HE PEE o)A ofm Aol oAl s e
2 23g AZ3It) ; What-if analysis, Decision support and automation, Machine learning,

Natural language processing

Backward—looking Forward—looking
=\ Describing or explaining what has occurred  »# = Predicting what will occur YAREN
N N N
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