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s1ga:zdgalasvaislagan
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lugnaaNandoyadunuind1AsylunstuindoussAdLazgaaknssy MsHnAY:AU
lugnasnandayadunuing aﬂumsuumaauasnaua:qmawmssu AsONAY=A1uAIS
Janisuasitnsizkdayasoliudonsiduagivgo Tasvaisindngrmansioya (Data
Scientist) GgnaanuuuuIiaiaSsuANUWSaUIRAUINARKIAMAGUSDMsAnYILa:AA
auldluaigviudiudoya (koA WSLa:AAu=ATITUlunsudn3neFansioyans
Uszansnw

nangastnsaunauilarifkainkate doldnissanisiaya Ms3lASIzKdaya s
wouurinalulagUeyayrUs:=aud (Al) uaznisul Al lUUs:zgndidlussAduazgaaiknssy
uaN?NGIOIIUDSYSSSUlla:AUUaR0AsUavdaya IWRlKRISEUAIUISADDALUULAZWAULT
Tsadu Al ADUs=ansmw §o8u tasSuRavaucadvAw

nauLdkurguavlasvnistAs UnAnvIAMaLdEINISANUIUAUIRIAYITOVAU
InAlulagansautnd INg1ANSADUWILADS IAIASSUANENS K3Da1u1du o AGDVANSWIUN
AAu:dIuAISIONISIa:dlASI:kdaya saudvynalnsaniviuluaigviudiuinalulad
undtAsizKdoya (Data Analyst) Undneiriaasdaya (Data Scientist) 3Adns Al (A
Engineer) Unwauualusunsu (Software Developer) uazidfdavnisii Al lUUs:zgnd8Iu
OVAAS

JargmvovavlasomstAanisiasgunuwsauliiissudaduiasny=nsudulu
mstdudninemaasioyandus=ansnmw awisaiinudRldsuluus=gndidluviunsy
La:zonxuwdauiumskivuluanevudiudayatazinalulad uanmndgodlomalunisadv
1AZ2U18AURITEIu1YluIvAIS tazldSuAILUUNluAISWIUINAY:LAAISKILIUDIA
RIBgduaylua s

TnsomsTldWe LYW LWUAIUSIATAYUaVRISOU LdgoldumadrAayiunis
10SguAUWSaUAIKSUMSIENdaarausovulugAGInasgvlulLa:dus:ansnw
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agus=avAlAsus

1. Woaln3guAuwsaulkAuunAnuAfmavduSonisAnvinanaulsluaioviudiu
doya tkoAnuuannu=Rs1dulumsidudninemansioyanbus:=ansnw

2. wiadviasumsweuuninalulagUayayrUs=aud (Al) uaznisth Al [UUs=gndldlussan
a9 0a1KASSY

3. WallusesssullazAduUaaanguaviayalunisaaniuula:waullsadu Al A
Ussansmw go8u LasSURQuaUCodvAu

4. asolomalunisioviu WalomatkunAnuldwuAUUSENRAFOUDVKIUAAINSAT
AUEIS WatWuToMalumsIovIuLa=a$1vIASad1gNIvTW

Whrkuig 91udu 70 Au/lAsvAisy
unAnudulaame

ng

2 -

HagAs@ovd 1nsalodasa=au (GPA) lutiaenin 2.90

v

U
1
2. Usufianulky (IUIAU 2 UkdavdiamsAng) Agolbviur
3
4

AnuluanudnAfReddon AuKkangasausula:dukuovIuRdavMS

—— 2

AUALUARNITISUAISDUSU

UnAnudulaane (insaaslucingi 2.90) kdardnSsmsanunluifau 2 U
AnuluanudnfRgadovAausnensiaya (Data Science) kSoanulndAsY
WiulneurinIsnaaau Screen Test p1AlASLATS
asadnsaulasvmslddvucusn supulAsoAsy

Hwn =

F0RFIISUMSaUsUDlESU
DUSUWS a1 50,000 un (IuAED8)
owafa Data Scientis ASUDVDS
ausuoaulad 10 3u (60 3>Tuv) wou Workshop AnUfUansy
Su 2 luds=mA
» {uSusovaina IT Specialist: Data Analytics Certification
» {udszmAdguasoin depa
5. 103gUWSaUdNISHIUdSL — 1M Resume, WSO Job Matching, duniyadAuusyn
Wusioas
6. Olomaldviunuf tudukuo dndnenmaasdaya (Data Scientist), Und1As1zKdoya
(Data Analyst), 3rions Al (Al Engineer), 3ﬂ3ﬂsmSL§8u§UO\)m§a\) (Machine
Learning Engineer), Unwauunldsunsu (Software Developer) sOudvLAILKUDA
[ReddovAunsUssgndiddoyata: Al lussaD

Hwnh =
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Juaoumstinsoulasvms
1. avn=0suriubuludlasvns

2. TasvmsAaldanralns uazus=nAna

3. ousuoaulau

4. doulususavuiasgiuaina IT Specialist: Data Analytics Certification
5. Wousuvariua:zan Resume

6. Annssu Job Matching (paulad)

7. usygnwusibasuadumued

8. UsSUNnAQLdDANLLAz0NALIIOVIU

9. lASVMISTOMIULASIEVIUNA

10.duaalAsoms

fruansilnausy (@aulad) WWouwaAdn1eu 2568
1Da1: 09.00 - 16.00 u.

o1nag uns ovA1S ws waKaua AnS lans
2 3 4 5 6 7/ 3
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29

asuUsuausy IGouUWnARABU 2568 soU 10 Ju God
JUakn 1 —5,6,8

JUKA 2 -9, 10

JUakn 1 — 19, 20,

JUONKA 2 — 26, 27, 29,
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MSOLUWUDLIULAzEIVDAIAITUTASLANS
youlallas W.F. 2568 W.A. 2569
LLWUATS
diduviu

1. AISDIUWU
lla=ns
JUszuduwus
lAsvnis

2. suadns
A[GRES]Y *x | *
lAsvnis

3. AdASsSUMS
Wnousw

4. ApASsU Job
Matching * | x| K
ooulad

5. mMstamuy
DUSUKALIS * *
aunmuad

6. Msvam
SAEEED] *x | k| x| %
UauvIu

NG| QA |WE. |SA. |UA | AW | DA | WY WA | 0o |A.A |09

sdluulass:g:1da1N1sausy
1. auswsUuuuaulad
2. s=g:0a1 10 3u (60 31Tuw)

ANURIESU
M Programming/Coding M Numerical Analysis
M Statistical Analysis M Database Management
M Data Visualization M Data Analytics
M Data Governance M Data Architecture
M Cloud Computing M Artificial Intelligence
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¥oONIOMISSUATAS

aunsWiuBulualnsoms https://datasci-levelup.com

mMoludun 17 qarAu 2568
Us=mArakWIunIsAQIEantinsuausy SUR 24 aaiAu 2568

WUSKISIASLANS
usyn sl 1A
1023 91AISISUDAdLU FU 8 a.ws=S1U 3 dovuuns g1uu1d asvinwg 10120

ngUszaiuviulnsunis
AeuSsuIuUn Lduund
098-386-6488
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kangas UndnenAmaasdoya (Data Scientist)

kangasundingiAaasdoya (Data Scientist) JowauuiAdWSLa=NAY:=AIUATS
Jamsdaya MsdAs1zkdoya tazmswaurinalulaglayayius:aud Woaaulongaiu
AovAISUDVLNAIKASSUADIAA ASDUAaUALLAWUTIUTDYa LASavTatazinalulad Al n1s
L§auguaom§'a\) (Machine Learning) uazn1si3gus1dvan (Deep Learning) aufivnis
Uszgndldlussinuazaaaiknssy WunvamaAnqufila:unua WalkdiSouaiuisnaaniuu
ta=weuunleadundus=ansnw wiauas=KUNELSISSSU ADUUaRAAY LaAUSURQUDU
dodoaulunnduaauuavmsid Al

naus=avA

1. WalkRISgudbAdudWugiuLazuudAad1AYIAYIAU AIsYanIsdolya Data
Management), n1sJ1As1:Kdoya (Data Analytics), tazniswayua Al (Artificial
Intelligence)

2. WolkRiSaulnnu:=msidiasovdauazinalulad Al lumsaanuuuta:wauiluloa
UeyeurUs:=augnpus=ansnw

3. WalkRIS8UaSKUINAIUDSISSSULa=AUUaDa Uy Al

4. Wouunau=Walkaiuisaui Al ua: Data Science [UT§1A250luavANSSSAD as
90a1kASSY

sduuumsinausy
USSENg LlazansawsaulkNISauRnUpuaaulwadmagv (Workshop)

[orMsausy SUR 1
o mseuldsunsuiods=ansniw
= Big-O Notation ua:mMs31As1zKUs=ansnwlAa
—  KanNMSIIAS1=KUS=aNSNIWUDLIaNaSsU
—  (Mogvdanassundus:ansnwuazludus:ansmw
—  msidanidlasvasvdayalhikuizan
= (nATAMSIWUAIUISITUSIASY
— msld Multi-threading wa: Multi-processing
— s Caching g functools.Iru_cache wa: Memoization
—  mstd NumPy ua: Pandas (ROUs:ansmw
o misweulUsinsuaoian (OOP) Jugv
= Design Patterns AdArydksu Data Science
— Factory Pattern, Singleton, Observer, Strategy
—  Magdhvmsihluiasuluviu Data Science
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» Metaclasses ta= Dynamic Code Generation
—  msasvnarauuulaunon
—  msld Metaclasses WoA2UAUWAANSSUUDYAATE
= A1SPONISKUDEAIUSIU Python
— msi Garbage Collection
—  msld Weak References ua: Slots
—  MSYOMSKUDEAIUDIAGDY _slots__
o mswaulAaRnumuta:usuuensld
= Kanmsweulhauuu Clean Code
—  msdvdamuusiawoATUIRFoAIUKUIEY
— msaanududauvavliAa (Code Complexity)
~  mswWeulAaRsuvigua:quasnuvie
= msyanisdarawalaua: Exception Handling AdUs:=ansnw
—  Best Practices {unis(s Try-Except
— msasiv Custom Exception
= AswauuilAauuu Modular ua: Reusable
- msugalAaluluqa
— msld Dependency Injection
— Msi Unit Testing ua: Test-Driven Development (TDD)
o MSWaIUlASLAISDIL
" A1SPOALUUSUUIIASIKTDaRFudou
— oonuuulasvadwldanusuvesld
— (3 OOP ua: Design Patterns fulasvals
= AsUsudsolAanin Performance Bottleneck
— ApsERuasAludeymids=ansniwiulaa
—  W8r3ovlo Profiler wu cProfile uas line_profiler
= AISWouUn API wunaldndksu Data Science
— a3 REST API oy FastAPI
— msmik API savsuviukunlaeld Asynchronous Programming
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(or1nsausy JUA 2
o unuiua:zuudAadAeyuov Numerical Analysis
» Qverview of Numerical Analysis
— A>wdAeyuav Numerical Analysis {u Data Science 1a=3f2nssy
—  Usywinawisaualulddre Numerical Methods
—  A2WAUWUSS=KD0 Numerical Analysis wa: Machine Learning
»  Error Analysis & Stability
— yUauovdowawana (Truncation Error, Round-off Error)
— Forward, Backward ua: Mixed Error
— 3%aadarRawalalunsAIudauBLaDIaY
» Conditioning & Stability in Computation
— Well-conditioned vs. Ill-conditioned problems
—  ADIUEAYSUDVIANaSSUNIVADLAY
—  (Moad1wnsld Python/NumPy tunisiinumdeyriAdulages
o nATAMSLATEYKINOAIIAUTUED
= Root Finding Methods (AMSKIAIS1IAY2VALNISITOMIAY)
— Bisection Method, Newton-Raphson Method, Secant Method
— A WduavAsaLin (Convergence Rate)
—  msthlUlstudayriniv Data Science 1u Optimization
= Numerical Linear Algebra (WsngdQI3oldauidoiay)
— @Gaussian Elimination & LU Decomposition
— Eigenvalues & Eigenvectors (Power Method)
— Singular Value Decomposition (SVD) wa=n1sus=gacidlu Machine
Learning
= Optimization Techniques in Numerical Analysis (n1sK1A1d1d0/3v4d0
YOLWLATULBLDLAY)
— Gradient Descent ua: Variants (Momentum, Adam, RMSProp)
— Constrained vs. Unconstrained Optimization
— Convex vs. Non-convex Optimization
—  (Mog1vn Deep Learning ua: Reinforcement Learning
O ASUSILIUAIE@:ASUAGUAISIBODUWUS
= Numerical Interpolation & Approximation (A1sUSzUIeUAIBOCDLAY)
— Polynomial Interpolation (Lagrange, Newton)
—  Splines & B-Splines
— Least Squares Approximation ta=ns(d PCA (u Data Science
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» Numerical Differentiation & Integration (n"1sK1oywusuLasUswusLav
)
— Finite Difference Methods (Forward, Backward, Central)
— Newton-Cotes Integration (Trapezoidal & Simpson’s Rule)
— Monte Carlo Integration
» Solving Ordinary & Partial Differential Equations (ODEs & PDEs) (n1s
UAGUASIBODYWUSIBOCDLAY)
— Euler's Method, Runge-Kutta Methods (RK4)
— Finite Difference & Finite Element Methods d&su PDEs
—  Moagwnsld ODE/PDE (unmistnasvmowandua:dnginisdoya

[or1MsauUsU SUR 3
o msnadauauudyiududw (Advanced Hypothesis Testing)
* nuNJULUDACMISNadDUAUUAaEIU
— Kanmsuov p-value, Confidence Interval
— Uszlanuavdarawana (Type I & Type 11 Errors)
— Ueaywiwov Multiple Comparisons ta=3sualy
= (NATAMSNAdUALUGAZIUTUZY
— Permutation Test & Bootstrap: n1sas1v Distribution Tagludv
Normality
— Bayesian Hypothesis Testing: a1stdluanivuuu Bayesian
— Monte Carlo Simulation: nsavMagvuuuduiwanadauauuagu
= ASWSgUIRgULINAIIEDVAGU
— ANOVA ﬁuq\) (Repeated Measures ANOVA, MANOVA)
— Kruskal-Wallis Test & Friedman Test (n1vtdondirksu Non-
parametric)
— Post-hoc Analysis (Tukey, Bonferroni, Scheffé, Holm-Bonferroni)
o mMsilAs1kMsaanaududw (Advanced Regression Analysis)
= msnanauBuIduduay (Multiple & Generalized Linear Regression)
— MsJAs1Kk Multicollinearity (VIF, Condition Index)
—  A1sOS)PEDdU Heteroscedasticity ta=nsuAly
— Robust Regression tia:=nsid Weighted Least Squares (WLS)
= A1snQnuIELILIBYIAU (Non-Linear Regression)
— Polynomial Regression
— Spline Regression
— Generalized Additive Models (GAMSs)
»  msaandgladadnuazmsvenewa (Logistic & Advanced Classification Models)
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— Multinomial & Ordinal Logistic Regression
— Regularized Regression (Ridge, Lasso, Elastic Net)
— Bayesian Regression
o MsIlAsIzKdayaranguUs (Multivariate Data Analysis)
»  ASOIAS1zKovAUS=nauKkan (PCA - Principal Component Analysis)
— KanmsaadOdoya
—  AslE@onFIUDUBVAUSNDURLKUI=E
— mstAUwaawsyov PCA
= AsIlAs1zKndudaya (Cluster Analysis)
— K-Means, Hierarchical Clustering
— Gaussian Mixture Model (GMM)
— 38J0AUKLI=aNYavAau (Silhouette Score, Davies-Bouldin Index)
» InAlAMSaqladoayadu
— t-SNE & UMAP
— Factor Analysis & Latent Variable Models
o MSJAs1zKaunsual (Time Series Analysis)
= KENMSWUZIUYOVOUASULDA
— Stationarity & Differencing
— ACF/PACF & msidon Lag Atkuizaw
= [Uloa@vantdiksSuaunsyan
— ARIMA, SARIMA, Prophet
— MSO1AS1zK Seasonal & Trend Components
»  AsweInsadlsvan (Deep Time Series Forecasting)
- LSTM & GRU
— Hybrid Models (SARIMA + ML Models)
o Machine Learning 1gvafad (Statistical Machine Learning)
= Kannsyavluloa@vandiu Machine Learning
— WSgulngu Parametric vs. Non-parametric Approaches
— Bias-Variance Tradeoff
» InAUA&EAylunstdonlutaa
— Cross-Validation & Bootstrapping
— Feature Selection (RFE, Boruta, Mutual Information)
= [uloaaadiu ML goaleu
— Bayesian Networks
— Hidden Markov Models
— Gaussian Processes
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\[orIAsausUIURA 4
o uudAavamdaunssuyavudaya (Database Architecture)

Tnsvaswnigluvav RDBMS (Relational Database Management System)
anmdaognssu Client-Server a: Distributed Database

F1udayatus:zuu Cloud (Cloud Databases) 1u AWS RDS, Google Cloud
SQL

o msoanuuuIudoyaduaw (Advanced Database Design)

AsoonlLluU Normalization wa: Denormalization

Astdontd Index agvdds=ansnmw

Partitioning wa: Sharding - 35uuvdayalugiudayavunalngy
A1SYANISADIUTUWUSS=KII0O1S1V (Foreign Key, Cascade, Referential
Integrity)

o AswuUs=ansnw (Performance Tuning)

INnATAMSUSUUSY Query TArouldi§du

A1l Explain Plan ua: Query Execution Plan

A1sld Materialized Views, Caching ua: Read Replicas
Asaa Locking wa: Deadlocks

o Msvamsyiudoyadiksu Big Data

kannisyuavygiudoya NoSQL (Key-Value Store, Document Store,
Columnar, Graph)

W3guiiguziudaya SQL vs. NoSQL

AstdanldziudoyalRikuizAuviu wu MySQL, PostgreSQL, MongoDB,
Cassandra

o A>WUasangua:nsdrisavdoya (Database Security & Backup)

AsLdIsKkadoya (Encryption) a=n1saan1sansn(s (Role-based Access
Control)

nsdisovuazAAugIudoya (Backup & Recovery)

nsdavAu SQL Injection uazAnganAIUNILIBIUDS

Asuunn Log ua= Audit Trail

O AIsUSKIsvanNIsTIudayaluszuunNdavsavsuNISUEIgad (Scaling & High
Availability)

A1saaAllUU High Availability doe Replication uas Failover
Asld Load Balancer {unisvanmsnsiwwagiudoya
AMsoonlLluU Multi-region Database Architecture

' '
e
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\WarMsausy SUn 5
o0 kanmsoanluU Data Visualization ADUs:ansAwW
= KanNdOINYIWaLAISUDLLIKU (Visual Perception)
— Gestalt Principles wa:=nsaanuuulkdvgaangm
— Pre-attentive attributes: Color, Shape, Position
= ASIFoNUSHANUDVASIWALKUIAL (Chart Selection)
— asmwwWSgutngu (Comparison): Bar Chart, Line Chart
— aswuaavdaddu (Proportion): Pie Chart, Donut Chart
— aswuudldu (Trend): Line Chart, Area Chart
— AswWAdwaUWUS (Relationship): Scatter Plot, Bubble Chart
— AsWvan (Complex): Heatmap, Treemap, Network Diagram
= wudnvlavaunsidnswArhiEidorRa (Misleading Visualization)
o msa$w Data Visualization dugodde Python
= Matplotlib uas Seaborn d&ksumsasvnsIwdugw
— Jsulcvaswdugodrs Matplotlib (Customizing Plots)
— nsld Seaborn dksu Data Visualization 13vanad
— A1sas1v Multi-Panel Plots ua: Subplots
— nstd Color Palette llazn1sidandlkikui:au
— MSWWU Annotations ua: Labels iiatdudoyadAny
= n1saso Interactive Visualization ddg Plotly ta: Bokeh
— A1saso Interactive Line Chart, Scatter Plot ua: Heatmap
— nsd Hover Effects 1a: Dynamic Updates
— misr Animation Wataavmsilasutlavvovdayamuiial
o msoanluu Dashboard dugv
= n1sasv Dashboard dae Tableau kSo Power BI
— msi@oudanulkaviaya
— msld Calculated Fields wa: Parameter tiaagwnsiwiuu Dynamic
— Msasw Filters, Slicers ua: Interactive Elements
— msld Map Visualization d1xsudayalzowun
— mseanuuu Storytelling Dashboard wWala1Sevdledoya
= A15a$1v Web-based Dashboard doe Python (Dash/Streamlit)
— Wugiuyav Dash ua: Streamlit
— Msasv Interactive Dashboard d>e Python
— Astdhdoayaluu Real-time uuaavna
— s Deploy Dashboard (KwSautdoiu

ki 12
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o Best Practices ta: Case Study

= Best Practices {unisaantuuu Data Visualization
— msidd, waud as Layout Akuizau
— Asrii Data Storytelling 2g100Us=ansmw
— mskanlaov Pitfalls lunsagv Visualization

»  Workshop Case Study
— 9oAlWU Visualization d1KSu Business Dashboard
— mstduadayanivadadiksuviuive
— a%w Data Storytelling &1usudatiaznisaaia

1oKINMSaUSU SURA 6
o MsIOSgUdayadIKsuNsIASI:K (Data Preparation)
. uuaﬁmﬁaaﬁuammwua\)ﬂaqa (Data Quality)
- msmsaaaauzﬁagamoma (Missing Data) 1la=35n1svans
— Asasddvulazinludayanadnd (Outlier Detection & Handling)
— msudavdoya (Data Transformation) wa=nisdsuuuna (Feature
Scaling)
= A1saaUadaya (Dimensionality Reduction)
— kanMsyovMsaadd (Feature Selection vs. Feature Extraction)
— inAUA PCA (Principal Component Analysis)
— InATA t-SNE ta: UMAP dsudoyaRioawn
o) msjmsw:rﬁ"tﬁ\)aﬁﬁﬁuqo (Advanced Statistical Analysis)
»  AISIIAS1IEKADINAUWUSS=KIVOUUS (Correlation & Causation)
— Pearson, Spearman, Kendall Correlation
— Granger Causality Test
= ASOLAS1IERADIULIUSUSOU (ANOVA & MANOVA)
— One-way ANOVA, Two-way ANOVA
— Multivariate ANOVA (MANOVA)
. msasﬁ\)uuuﬁwaa\)m\)aﬁﬁﬁuqv (Advanced Regression)
— Multiple Regression & Interaction Effects
— Generalized Linear Models (GLM)
— Time Series Analysis (ARIMA, SARIMA, Exponential Smoothing)
o n1sld Machine Learning LVT'/amsimsw:HﬂaLga (Machine Learning for Data
Analytics)
. mSléaﬂ[umaﬁ'mmzauﬁuﬁaga (Model Selection)
— Supervised Learning vs. Unsupervised Learning

Kin 13
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- Al1stdonAl Hyperparameters taznAa1sUsuuavliuiaa
(Hyperparameter Tuning)
= Asvandudoya (Clustering Techniques)
— K-Means Clustering, DBSCAN
— Hierarchical Clustering
= Aswennsaddoya (Predictive Analytics)
— Decision Trees, Random Forest
— Gradient Boosting (XGBoost, LightGBM, CatBoost)
O A1S3LAS1tKUDADU ua:ﬂagaﬁ[u’ glasvasiv (Text & Unstructured Data
Analytics)
= WUUANSILASIKdAL (Text Analytics)
— Tokenization, Stopword Removal, Lemmatization
— msasvnalnastond U (TF-IDF, Word2Vec, FastText)
= ASIIAS1zKAIUSEA (Sentiment Analysis)
— msid Naive Bayes ua: LSTM dusu3iasizkoisuaivovdondiy
— msuwaluldoiu wu 31ns1KSIIauAT KSa Social Media Monitoring
= msananuauUanndayanludlnsvadv (Feature Extraction from
Unstructured Data)
— ms3Askiayaldovuaznwidovdu

1oK1AMSOUSY SUR 7
o) Wugwuua:uuaﬁoha“ﬂua\)sssmﬁmaﬂaga
" ADIUKWIBUDLSSSUIAUIadDNA
— A2WIOACLS:=KIW Data Governance, Data Management Lia:
Data Stewardship
— rhlu Data Governance 3o10uBovdAeyluavAns
»  9vAUS=AaudIAtyuaL Data Governance
— Data Policies & Standards
— Data Ownership & Stewardship
— Data Quality & Integrity
— Data Security & Privacy
»  ASEUANW; ADIWAUIKadUaY Data Governance luavAnsdulin
O AsauMIsAIlbuUvIUYDY Data Governance
= Data Governance Frameworks Al&SuALTY
— DAMA DMBOK (Data Management Body of Knowledge)
— EDM Council DCAM (Data Capability Assessment Model)
— CMMI Data Management Maturity (DMM)
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= unuINUa:KkUAlU Data Governance
— Chief Data Officer (CDO)
— Data Owners, Data Stewards ta: Data Custodians
— Data Governance Council
= uonmvumsikuauleuie Data Governance (KaoandoavAuldikugavAns
O  AMWLEA:AISYONSTDNA
» Data Quality Dimensions
— Accuracy, Completeness, Consistency
— Timeliness, Validity, Uniqueness
= LUOMVYASOaSIddULa:USuUsSYATUMIWTDYA
— Data Profiling & Data Cleansing
— Master Data Management (MDM)
= ASovdonidlunisvanisaruniwdaya (1Wu Talend, Informatica, IBM
InfoSphere)
o A>WlasangazNMsUpuamuangkuIgdiudaya
" UIOSTULENAKUIERIAEITavAUTaYA
— GDPR (General Data Protection Regulation)
— PDPA (Personal Data Protection Act)
— HIPAA (Health Insurance Portability and Accountability Act)
» Data Classification & Access Control
— Ashunuszinndaya (Sensitive Data, Public Data, Restricted Data)
— Role-Based Access Control (RBAC)
» Data Encryption & Masking
— UIMYMSLIISKadoya
— InAUAMsM Data Anonymization
o nsuh Data Governance UlGuavAns
= As:uduUMsUl Data Governance (U3 (Implementation Roadmap)
— Juaaumsdvnagns Data Governance
— msusKIsAUWasULUaY (Change Management)
= (ASovliala:uwaawasuRlEiunIsusKs Data Governance
— Collibra, Alation, Informatica Axon
— Case Study: avAnsAUs:auaudEaiunsth Data Governance T3
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1GoKIAMSOUSY SUR 8
o Wululla:lludAaKanuov Data Architecture
=  ynuNuav Data Architecture tusvAnsuazAIUaAeY
» 9VAUs:naudiAegyuav Data Architecture (Data Ingestion, Storage,
Processing, Access)
= sUuuuwav Data Architecture wuudvlauuasuuulsy
— Monolithic vs. Distributed Data Architecture
— On-Premises vs. Cloud-based Architecture
= msidonldandagnssudoyalhlkuIzAUuDVANS
o Data Warehouse vs. Data Lake vs. Lakehouse
* LlUDAQUDY Data Warehouse
— lasvasouuu Schema-on-Write
— msvams ETL ua: ELT
— (Moagvirsavida: Amazon Redshift, Google BigQuery, Snowflake
* LlUDAQUDY Data Lake
— lasvasouuu Schema-on-Read
— mssa\)s“uﬁagaﬁ\ﬂﬂsoas‘w (Semi-Structured) wazluglasvasiv
(Unstructured)
— (Moagoinsavla: AWS S3, Azure Data Lake Storage, Apache Hadoop
* LlUDAQUDY Lakehouse Architecture
— Uoduaszdoldouov Data Lake ua: Data Warehouse
— mssaudoduavnvaovamiaunssuy
— (Moagoirsovla: Databricks Delta Lake, Apache Iceberg
o uudnlkyav Data Architecture - Data Mesh & Data Fabric
» Data Mesh Foo:ls?
— uudAaMsAs=gIUIPYdLUaYa (Decentralized Data Ownership)
— miswWagunn Data Lake [UguudAa Data-as-a-Product
— unuinyav Domain-Oriented Data Teams
— MoagvavAnSALE Data Mesh
= Data Fabric Aooa:[s?
— Mstd AI/ML ¥rgusKisvamsioyaanlula
—  ASWaIUsIUdaNaIAKa1eLkavagvlssas
— WSgulngu Data Fabric Aiu Data Mesh
. msaaﬂuuuamUmaﬂssuﬂagafua\)ﬁﬂsﬁ'ﬁuﬁau
— msidonid Data Mesh k3o Data Fabric
— msvams Metadata la: Data Governance {uszUUIKU
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— nSovlanid: AWS Glue, Apache Kafka, dbt, Trino
o Cloud Data Architecture & Scalable Data Infrastructure

» (Cloud Data Architecture Aoo:[s?
— Public, Private, Hybrid Cloud d&su Data Architecture
— Multi-Cloud Strategy
— Serverless Data Architecture ua=agvnsidniu

" AlseonUUUS:UUdaYanaluisavelguulald (Scalable Data

Infrastructure)

— nstd Containerization ua: Kubernetes {u Data Architecture
— MsUszudawaluu Batch Processing vs. Stream Processing
— 1p3ovia: Apache Spark, Apache Flink, AWS Lambda

= Best Practices lunisvanis Data Pipeline
— n1s Data Orchestration dag Apache Airflow
— A1sasv Data Lineage ua: Data Quality Control

\or1nsausy SuR 9
o mwsduuaw Cloud Computing dugv

= LudAOMSUSzUIaWaUUAaAIUED
— AsW3gulAgus:=KI Public, Private ua: Hybrid Cloud
— msoanuuuaataunssulluu Multi-Cloud wa: Hybrid Cloud

= nalulagnaindidAnyiudsnuu
— Serverless Computing ua: Faas (Function as a Service)
— Edge Computing ua=nsunlutdluaaaiknssuy
— Al ua: Machine Learning uunaina

o msvamslasvadvwugiunadd

» Infrastructure as Code (IaC)
— Terraform wa: AWS CloudFormation
— msr1 CI/CD Pipeline uunaidd

» Containerization & Orchestration
— Docker ua: Containerized Applications
— Kubernetes (K8s) lazn1susKisnan1snadlnas
— msm Auto-scaling ua: Load Balancing

» Serverless Computing la: Microservices
— MsoanuluuLUwalAguluu Serverless
— AWS Lambda, Google Cloud Functions, Azure Functions
— Event-driven Architecture a: API Gateway
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o AWUao0AYLlazNISUSKISDANISAA1DA

= udNMvUgUaduAUUananguuAa1dd
— msUavAudoyaslkaua-msiinskadoya
— TAM (Identity and Access Management) wa: Zero Trust Model
— msUovaAu DDOS taznssaviAuUananeuaw API

= AISUSKISIOMSAUNUAAIRA
— 38wuUszansnmwdunuuu AWS, GCP ua: Azure
— msri Cost Forecasting ta:=nstd Reserved Instances
—  MISASIAdULAIASIKANEDI8AADA

\WoKIAMsauUsU SUR 10
o unthdUayayrUs:=augduaw (Introduction to Advanced Al)
— AUuancILSKI Al MU (Traditional Al) Au AT Jugv
— amUagnssuuov Al aJglkd (Modern Al Architectures)
— mwsduvavinadA Al JugoRidlutdoauu
o MSsISeusIBLanduaw (Advanced Deep Learning)]
= Tuinalasvdredszanniiguduaw (Advanced Neural Networks)
— Recurrent Neural Networks (RNN), Long Short-Term Memory
(LSTM), 1a: Gated Recurrent Units (GRU)
— Transformer Model ua=ns{goiutu NLP 1u BERT wa: GPT
= Generative Al ua:luloaasvdoya (Generative Models & Al)
— Generative Adversarial Networks (GANs) 1t a = Variational
Autoencoders (VAES)
— Diffusion Models a: Stable Diffusion
= InAdAWDUS:ansmwlulaa (Optimization & Fine-Tuning)
— Hyperparameter Tuning & Optimization Techniques
— Transfer Learning ua: Few-Shot Learning
— Model Pruning ta: Quantization
= ASWouUn Al Aauisaasuigld (Explainable Al - XAI)
— A2WdAryuaL Explainability wa: Trustworthiness (u Al
— (nAUAMSM Explainable AT (SHAP, LIME, Grad-CAM)
—  MoehvMsiEoiu XA uanu1ave WU AMSULWNE ASIOU LlasnnKe
o msUs=gndid Al tuszugaaiknssy (Al in Industry)
» Al §iwsuvmuaaaiknssuy (Industrial Al Use Cases)
— Al lu Healthcare: ms3tAs1zKMwNIvAISLWNE LlaznMsweannsadlsa
— Al lunisidu: Fraud Detection ua: Algorithmic Trading
— Al lumswaaq: Predictive Maintenance ua: Robotics
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= A1su Al [UBTus=auavAns (Al Deployment & MLOps)
— msaamsisalwaivaviuioa Al dde MLOps
— msld Kubernetes, Docker ua: CI/CD pipeline &11su Al
o AWUan0NgllapSusssuuav Al (Al Safety & Ethics)
— ADUEEYYEY Al Las350avAU Bias Wluloa
— ARKUIgLAazuUINMYASAMAUQua Al (U GDPR, Al Act)
— Al Alignment wa=nsoanuuu Al ﬁ'Umquaaoﬁadauqué
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