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ABSTRACT

This research aims to analyze the in-demand skills within Thailand’s software
industry, focusing on both technical skills and soft skills as found in real job postings.
Natural Language Processing (NLP) techniques were applied to extract insights from job
descriptions. Data were collected from JobThai and LinkedIn, totaling records during
2023-2024. The dataset underwent cleaning, tokenization, deduplication, and frequency
analysis to identify dominant skills across different job roles. The findings revealed that
programming languages such as Java, SQL, and Python were the most frequently required
technical skills across nearly all positions. On the soft skill side, communication,
collaboration, and problem-solving consistently ranked as the top three skills in every
job category.

Furthermore, the study compared the performance of various machine learning
models for job role prediction, including Random Forest, Naive Bayes, and XGBoost, as
well as a deep learning model (LSTM). Among these, Random Forest achieved the highest
performance. The results of this study can be used to inform curriculum development
aligned with labor market needs and support the use of predictive models to

recommend future skill development strategies.
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4. dnvegeuaunnwenius (Software Tester)
5
6. §InN1TlAseN1swenAnIs (Project Manager)
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M5 1-1 nquAverinvgauyAAa (Soft skill)

# Soft skill Soft skill # Soft skill

1. | Activeness 13. | Essence 25. | Research

2. | Analytical 14. | Estimate timeline 26. | Responsibility

3. | Collaborate 15. | Flexibility 27. | Result orientation
4. | Commitment 16. | innovation 28. | Self Management
5. | Communication 17. | Knowledge transfer 29. | Self-confidence

6. | Conceptual skills 18. | Leadership 30. | Self-esteem

7. | Creative 19. | Lift long learning 31. | Self-organization

8. | Critical thinking 20. | Motivation 32. | Situation awareness
9. | Curiosity 21. | Positive attitude 33. | social competence
10. | Customer orientation 22. | Pressure 34. | Teamwork

11. | Decision making 23. | Problem-solving 35. | Visionary

12. | Ethical/work ethic 24. | Quality control 36. | Willingness

5)  @3euu Classification lngldiuuulungy Machine learning 38 Random Forest,
Naive Bayes Support, XGBoost kagn153as1ey LSTM @eaglundunisiseusidedn (Deep
Learning)

6) frinamunmvetliaany Accuracy, Precision, Recall wag Fl-score

1.4  QuruAnNiLanIg

1) aussauzveNImnIwansLIg (Competency of software engineer) 189
AuENnIaluntAus (Knowleng) Winwewatia (Technical skill) wagvinweauuaaa (Soft
skill) snltluanunisaiads ilelvussanadiSavessuegsliuszavsam

2) Vinwgaumaila (Technical skil) Mgl A3 AINENNTH iSEAUTIQANIE
yna MAedestunslinueiesie wielulad eewdins vienszurunsmadndn ilelfaunsa
U URnuldegliusz@nsnm
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Paukaznsladina




4) nsvimiesdeninu (Text mining) nsainesrauiilulssleviangudoyavun
Tngy Inedinsguiunisienu 3 dussu loun n1553usndeya (Data collection) N1sUszaana

oA (Text processing) WaENITIATIZAUDANMU (Text analysis)
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2.1  @ussaue (Competence)

anssauy (Competence) mnefis mnuanansalunuvseldunadnuaziiogneluyanai
Wllg nsuRnuliAaussavsnim Usenauiieg a3 vinwe wazanad [17-19] Tuvasideadu
Hodkinson and Issitt [20] léiiaue aussnuziuvesdsiefinamamsaliindnlunisysan
mseuianiila Adeuuay vinwsflegludagiidufufvRnulsaenndesiuuninues
Cheetham and Chivers [21] fims#ARNaLSTALLUUBIATINIZYTENOUME 5 ANsIauEfiannm
Houloeatuld il

1) aussauzn1aleygyn (Cognitive Competences) Lﬁ'mﬁ’ummifmmmﬁ@ Q6

2) anssaurlunshen (Functional Competences) lenfuvinuziiynnaazdosh Iiluane
21N

3) aussnuzaIuyARa (Personal Competences) AgnfuANuaansaMwgingsa duyana
waz3IsMsUURnulunsU TR

4) aw530UL 3533 (Ethical Competences) gnfunisiyarausengd Uidanu leoens
wanganfuAdeumaniniagngsedsuietunu

5) AussaUzMTSeuSnaeTin (Meta Competences) lgndosiuanuansalu msfuiledy
Aliiwiuey asnsaseuiiasidilanuies lanudandunianuda daufn a319@35A @1ansn
USMsIan1siinle

Le Deist and Winterton [22] lédauszinvanssnuziuvasdsiiioustlomilunisviai
\lalnenannanuaainye wayauannsansdsauidndu dmsunmsuszneuendn lnedn
sanu 2 1R Tfwsnidunnuaunsalun1sineu (Occupational) Ussnausie @ussausAuAIINg
(Cognitive Competencies) Laganssaus A1un159191U (Functional Competencies) duRRT 2
Jupuanunsadiuuaaa (Personal Competencies) Usenausigaussausamunsiseuinaondin
(Meta Competencies) kag ausiauzaudian (Social Competencies) Fam519ft 2-1

delldndiniidauamuaraussouglunisudetui aanaussnululssmauagsins s
19 salaufsnsddumstauwinuefisnduse msmsedinlugaiava uazannsandonsums
Wasuuvadluguuuusng 4 Wdafu nisfann aussousuazanuansnsovestinnwiiiefiazoonly
widgyfuaniuntsaflulannisvhausiaiu Fldldiduamenisdevenssdeudiviti usdes

wuasvinvendndusdonsviinu wu invgluraissui 21 fsUszneuse 3Rs lnediseurzhos
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inwrlunisuntaym Jenudn adassraunsavinuduiiulanddgazfedivinugniemnu
wialulagansauwmewaznisdeans Namuaillagdesrugluiunisiinusssy 9385550 WetnAnwd
Anusluanuin $seulumans Mnerteuazilvinyesne q danda1ntneu Jadiaunsedlutudiuse

mssuileluanmuindend wusideuluresmsvihnuvsessdanusiv q luswan (23]

AN 2-1 USTnNNUBIEUTIOUY

G AUENNNIOlENN Y AINUANLNTOEILYAAS
(Dimension) (Occupational) (Personal)

W3RN ANTIOULANUANINS ANTIOULANUNSISEUINADAYIN
(Conceptual) (Cognitive Competencies) (Meta Competencies)
nsufURu AUTIOULAIUNITVINNIY AuIIIULAUAIAY

(Operation) (Functional Competencies) (Social Competemcies)

‘1'71|3J”|: Le Deist & Winterton [22]

uenniumsianBasluantulivssaumnudisadesdinisysannisssrieinugddn
(Hard Skills) uagvinuzauuazdanu (Soft Skills) ieliiandutudniidanuaunaiamaduauis
waztfunufogaminzan Ssmsfaunlimin@nuddneaimmisi 47 (Dimension) Anuanusaly
1511974 (Occupational) kagANUENNTREIUYAAR (Personal) winAn (Conceptual) a@ussaue
ﬁmmmi (Cognitive Competencies) LLazamiﬂwﬁmﬂWiﬁsluimaaﬂ%ﬁm (Meta Competencies)
drunsufURNu (Operational) flaussauga1un15v1a1u (Functional Competencies) wa
AusTaUzaUdIAY (Social Competencies)

Hard Skills aztfunsWannvinugdnwndnluindniierdestunthiinisau lnonsauasi
FudlunsufiRnu [20-25] luvauginsaduaienuamsamsiuaulazdsay 3o Soft
skills azduiinuevonudiung Mherdestudnumteruduiusseninaana Ssazaelnng
yhoulszauanudnauay famth wu inwensdoans fnweasudtlasn aneggih msudms
Jan1s mMeviauiuiin MsmvatesuallazANNSURAYE UaAIAN %auﬂﬂaﬁﬁ Soft Skills 3%
annsoUFoRenld egsliussansnmgs uassilrastigmdsan ludosmuduiusveaiiou
$amenilufivihan [26] 4 Hard Skills waw Soft Skills farmdnuuasiimnuddydmsunnedn
Juogifu Snvurvoanunieainiivndufisifunassuendsiwiinues Hard Skills wag Soft
Skills Itudnwazauladinudesns Hard Skills ¥3e Soft Skills 1nnInfiu Ingdnwazauly
913w 9 Tutlgufleiwdunumnunsuasiatulvidndiuaumnn metannyaeals daow

W54 Hard Skills wag Soft Skills Tunsew « fu Faludwieudnduegiunn dwsuaugulm
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fiddngmausznavenwluganda fadu mafinuasdoaiimadeunadiiidnvasesd
(Holistic) Mxdesende e1915duazyransiilauaziinmaninsalunisysannis Soft Skils 7
daiasu Hard Skills sidly wazuentwieu Jedenndesiunseunuifnues Zhang [25) Aldielnenis
ponuUaE MvuAnsUssdiufiodaedu Soft Skillswag Hard Skills waymsUseiiufiusiugnas

daaSunasimun JULUUMTSEUIIARTULS [27-28] Aawnunn 2.1

Accurate Assessment
Availability of Hard-Skill Training >

of Hard Skills

Learning

—_—

Accurate Assessment

Availability of Soft-Skill Training }——3

of Soft Skills

A 2-1 NFOULLIAAYBY Zhang (2012)

PNMINUMIULLAAAT BT ULLAAATREATU Hard Skills wag Soft Skills wuindenndesiu
NITeee Salman wavane [29] AildAnvLuAnues aussaus: MIMUNILIsTUNIsUaga iy
SEUULAENI5BAUTIY TngIEUaNTOULLIAAYDY ANTIOULILALLIIAA Hard Skills wag Soft Skills
TIAU AINIT9 2-2

miwﬁ 2-2 A59ULUIAA Hard Skills tag Soft Skills

Hard skill Soft skill
H1. aussaugiiindeaiuaiu} s1. aussnugiiiendesiungingsy
(Knowledge Related Competence) (Behavior-Related Competence)
H1.1 Cognitive Competence S1.1 Social/Behavior Competence
H1.2 Conceptual Competence 51.2 Operation Competence

S1.3 Emotion Competence
S1.4 Cross-Cultural Competence
S1.5 Team Competence

S1.6 Communication Competence

H2. aussaugiiiAndeaiuringg 52 aussnurilisdesiumsnseviinilusues
(Skill Related Competence) (Self-Actualization-Related Competence)
H2.1 Functional Competence 52.1 Meta Competence

H2.2 Occupation Competence $2.2 Ethicval Competence

H2.3 Job Competence $2.3 Self Competence

$2.4 Change Competence




PNUUARFINE1ITRY §IT8anTeunsianiavy sy iU szadly
ARITATEY Salman uagAnly [29] uay Le Deist waz Winterton [30] unnluveuiun lnedn nau
aussaugredIMmnIsuTendLIseenidu 2 IR lnediRusniuunmuineensving iy (Employability

Skills) Usgnaumie vinwennaian®n (Hard Skill) wagvinwen19dany (Soft Skill)
2.2 MIMATIHUEAU (Text Mining)

MIIesIzRtony (Text Analysis) Wunszurunsiineufiawmesneanuviaudilafu
N15TINTIRTeINYEE TnglahesRanuiannvainraieavnUssendly Wy nsrumanyne
wilsvaadaya (Knowledge Discovery), M3vinvilostaya (Data Mining), kagn15usians
AWI555191% (Natural Language Processing: NLP) tlu@u dwmsunisiiasgsideninuiodu
nszvauMslumsAumuaradiamuiangudeyavuelng (Large Textual Information) Lilelsilst
ansaumaiduusglond (Useful Textual Information) Tnedeyaiitiaiiaseiazegluguuuuves
Famu (Text Data Sets) Wionw1535uw1R (Natural Language) 3a3ennsyuaun1sivin “ns
Annzimileadonim” (Text Mining) B4lfiresdanuilusunsrumdnuvazudswesdoyan
Uszgnaldlun1sinsen nsrumanunizuavestoya (Knowledge Discovery in Data: KDD) %50
MsfumauingIuteyavuelug (Large Database) iunszuunsiiysdumsuuuy Tassain
Awdusiug viemsiUAsuudasiudegludeya Tneteyaiitiaiinszieneglusivesgutoya
Joau visewliwazunm nslesiziuiiostoyatioidunszuiunisuanvesnsfumanvasurdly
fio3a (Knowledge Discovery) dsunndinisTiasgimiiosdoya mnefsnszuiumsdumanunsy
LLr}JwaﬁagaLaaﬁié’ Imenule91U Cross Industry Standard Process for Data Mining (Crisp-DM) la
thiauenszuaumsliesgideyausenouetunouseluid

1) Myvhenudntatugsiakasseulayyveanu (Business Understanding)

2) MIFIUTIVBYALATNANTANANYNADY s zaNveddaya (Data Understanding)

3) mim%u%’aaga (Data Preparation)

4) MIAIUUUIIRDINMTAATIENVBYS (Modeling)

5) MsUseiliuvseinUsednsamuaawuudtaes (Evaluation)

6) M3masnsINNTIATERlUIEIUas (Deployment) Aanwi 2-2



Business

Understanding

Data Understanding

Data Preparation

A

v
Madeling

Data

AN 2-2 NIFUIUNTAUIMANwaUULEYeIaya (Crisp DM)

wiasiiun: IBM Software Business Analytics [31]

dnuwazvestoyaiiuiiengiiflofruvndnuazuds ansouwseaniiu 2 Uszian Ael)
Yoyaidulasiasie (Structured Data) M3vUszananateyaiidulasiaing Bonimsnneimiles
Yoya (Data Mining) way 2) teyaiilsiidlassaievielsiflassadafintueu (Unstructured or
Implicit Structured Data) Ingaulvaiinaglusuiuuraslanumsan1¥sssuy i Sendnig
NATILMNLBIVOAIIN WIBNTLUVIUNTAURANWULURITBAL (Knowledge Discovery from Text:
KDT)

dmsumsienzidennuiinsruiumsiiuandnannmsiinssivilosdeyadniios 1iesan
Fomnu fdnvarteyauvuliidulasiaodeliflasadaiiuiueu Sssnududesd nszuauns
wasgluuuresternuitliflassaddlinaneidutoyaiiflasatenou Sadennszuaumsia 'ms
witendoya" (Data Preparation) Sunsuvasnawisndoyalunssuiunmsinsgiden ety
Fupoufidduadldinaum Fusndannisiiesgimiiodeyauuuily ilelilddayadd
Tnssaaimngaudmsutuneus (Algorithm) flagnuldlumsiasei nszuunaniondeys
Retestumaiinnisusznananwsssuni MantglunasSeudenmuilinenfiunefaunsa
yhenadlatumuarUssloalunmwssaedlinnty wossadndildannisdumdnumzulees
foyafeasiarmg (Knowledge) vioasaumaiiiudsslowd fudunseuiunsiesgimiios 39
U5ENaumeN1sINgu)NMTUTBNIARAN TN WISTINYIF kagmTaTeiivilostayaunUseyndld
Sufudunguivdnlunsinneiviiosderu Fsdiduneuds fil

mawsendegalunisdumdnvazieivesdeys anunsoutseendu 3 nszuaunsmwan au

WWIN9Y IBM Software Business Analytics [32] lawn n1sAndandaya (Data Selection)
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nsndunsesteya (Data Cleaning) M3a¥stoyafimangau (Data Constructing) nMssandeya
(Data Integration) wazaavineAan 1swlasgUlaya (Data Transformation) ‘Lﬁl,ﬂu%’agaﬁﬁimqa%mﬁ
Wiangay

dusumsliangimiiosterulumiafedldsuunnssuiunasioudoyaeendu 3
N3EUIUNIINEN Laun

1) MsiienAuanua (Feature selection)

2) Msndunsestonu (Text cleaning)

3) NTUNUTDAN (Text representation)

nszvILNEVENEldE B sundnnnsieudoyatesnaliamslinneivilosteya widmiu
N1TIATIANLDITDAIIUADIDIAENE B N1TUTEUIBHANISTTUVIR LUNITIATIENTINAE
msasauuaensiasgideya Wunsruiunsaiauuuaestiuandeyaiitey tieldlunis
ssuneUuuuTastayavievunesUuuuvesteyafistliiatu Tneutseanitu 2 wedandn fio

1) nsgUIuMsseuiuuilasu (Supervised Leaming) W M3duunteya (Classification)
dusumslianeiteny Jeudennszuiunisiiin mssuundaninu (Text Classification 3e
Text Categorization)

2) nszuiunisseuiwuulaiiigaeu (Unsupervised Learning) 1 n1sdnngudoya (Clustering)

mMeUspdulsrdvBamuesuuudassmslinnzsiteya Tiieiduniesdiotarnuiideto
VBUUTAY

NnnszUINMTIeeAmesterudisiu Wethuuszgndldiumideientunsiese
willostaraweuuy 9dudotordanuian 4 nguinande 1) maunudeany 2) Msuszuiana
AMWISITUVIR 3) N3TUNUTEANTRAY Uag 4) NMIUTEliuUseAnSnnuean1sdwunlsean
fonu fsewandonded

1) MsunufUenI I (Text Representation)

mnnziteruiilassaishivivey Sududesadiegluguuuuiiflasadie deu
Wielvineufninesannsaluuszananald msunutemnslusuuuunnimesaaluna (Vector
Space Model: VsM) 1fudsmswilslunisunudeanuliillasiadsuuuiiaesinees (Feature
Vector) ansnsaidenanudnunizvesterusnunilivaes wu M 28 venthiivesd s Tae

UNALAINITIATIEATDANNZDIRBNITIATIZRINANTUNEN 15ENIINTLNUNTDANUAILYIA

A g

(Bag-of-word) unsunudmneluenansiennmesfivsenoumeaundnde mdusiunuves
mneludannutiy IsAldAmwma st sl uf L nutoANL Wi

- MsunuAmeAINISinlunTe RATWYeIAT (Binary weighting) faauns (1)

- AMILIUAEAIANAVBIAT (Term Frequency: TF)
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- AIRNAAN-ANEIUNSUANDLENANTILARAT (Term Frequency — Inverse Document

!
ad al

Frequency: TF-IDF) &¥35n1sunuandaninusaean TF-IDF iWwisilasuanufisuuniian

oIS msAiniiewasivssavaninas

1, for term present in the document
0, otherwise.

binary weighting = { (1)

1.1) Term Frequency — Inverse Document Frequency: TF-IDF

WUIANAATDINITUNUTOANMBAT TF-IDF LAAINWUIAINAAIINITUNUTDAIINAE
Aanudvesrifissegiaies liausasuunenals Miedeny) Wane ewinaaudvesd
g9 vnedehiuiomaiatulunansienansnieniu Sehifiusslovdnonissuunienans fudu
Salton and Buckley (1988) [33] 3athiaueisnisunuaonassiem TE-IDF Aoriilsdannuives
frluenansine Tasthmiinuesddild Ao W, iaainmsnmen TF §ae IDF faunis (2)

Wq = fwq *log (ﬂ) (2)

fw,d
= =2 = o @) | A a [ 1 N
Wo fiy,q MR8 AURVRIAT (Term Frequency: TF) WUAIMNAINNTAIUIUAIAILEVDS

i (W) finungluenas (d) wazen Logarithmic scale YoduUsEAVEvRIRIIUeNAN TR IVILAT
ez (D) misshemanudenaisinud (W) Semnefemdiundureuendns (inverse
Document Frequency: IDF) w%amdauﬂé’ummﬁsuamﬂLaﬂms (D) ﬁﬂsmgﬁw (w)

dmfumsieseidernilussiudsylon sxunuenansieUszlon fadu TF manedeni
Anrnniseuaeeuivest (w) finuluusslen (s) waven IDF viunafiar Logarithmic
scale vosduUsaviavessuulstlonamuaianinsed (D) mssemanuavssenatsiny
A1 (W) Ramos, J. (1999).[34]

agalsfinny nsunudernudiedinmsiuamandieunoaldmnzaun wWewnii
vdiliisslevisonsiuundonu Jsmsidonandnuazvesieniuiansoldidusumy
wnansvsederuiin wasdniiliansalddusunuenaisiedennuiidldoen nssnailid
foddyuarnsvininndwi falduiinadonaudnuundesiuiituasldtuemnuien iethedia
UsednsnmnIsInuundeniu uaﬂmﬂﬁ?ul,t,é’aé’ammiaammmaaL‘ifa'i?iLﬁuﬁagalé’mﬂﬁﬂ 30-50%

n13saAnTilsififodndey (Stop Word Removal) manededliatuteslunansonansuazlsl
Huuslevdsenmssuunussamienans mndadumantusonaglilitliaumnevessylon
Wasull Wy Ao (Conjunction) AuUNUN (Preposition) Amem (Ending Words) 1usiu
MG (Word stemming) vianefadnfisisindmsidifiedfunsinisutassuly wu

“run”, “ran” wag “runs” IsINENNALALINUAR “run” wedmsuMwlnglidmludneaeaingn
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[y

fifissdiifiaumneadondaduudldfnaty (Synonym Word) wiu fd “Au” fu
“Sulsymu” Dudu

agnslsfinnu nszuaunIsWNutonueds Vector Space Model fiunudamnudesiieeh
e ldldnneinndudmtedifuvesd Sstlonddeildinauensyuiumslunisiden
AudnuafiiasanmMaintuiuturesd Wud madenandnunzddnfemnafiuvesdoya
(Information Gain: 1G) A1Uayasy (Mutual Information: MI) fnadii Chi-square Falueuideves
Jan and Yiming Yang (1997) [35] IéiusagiBunUiouifisulseaninmnissuunienas Sl
Mavfivesdoya, Adeyasoy, Aalii Chi-square wazAmLAvBONANSAAM (Document
Frequency: DF) wui1 IG wag Chi-square iﬁwaﬁwémsﬁwLLumaﬂmi@iﬁq@ du DF $33mseunil
eI wasduszavinmnssuuniilndifestuls 1G waz Chi-square

uaﬂmﬂﬁiumﬁ%’%aﬂ Maria and Osmar (2002) [36] &g Minging Hu and Bing Liu
(2004b) [37] liwauenssuiunsiienaudnuwaedAymemAlAN TN ANUFIRUS
(Association Rules Mining) titeRaszsimanuduiussyminadneiians (Feature) daust 2 A17u
Uilintusanfulos

1.2) ngANuduiusuastaya (Association Rules Mining)

msaanganudtusvestoyaidunssuiummildumvinmilesfoya tevnaruduiusds
fuuazfuvasdeyadus 2 yadulunmelunduteyauualg Segniiauslng Rakesh Agrawal and
Ramakrishnan Srikant (1994) fhegemiliwesnganuduiusiidenldfe msdnsesinnsdedudves
ané (Market-basket analysis) Savnefansiinsigimaruduiusvosdudiiiuuiliinlunisde
Twiuvssmelusiemsfeiu nssuiunmsaienganuduiusvesdeya wualu 2 nszuiuns fe

1. mamenditusvestoyafiAntusanuiu (Frequent temset) uagananudusiug
seysteyase matiuayu (Support) mnuduiudvesyndeyalandmatiuayumnnnimatiayy
st wuals (Minimum Support) awSenamudiiusuesyndeyatiuin “Frequent Patters”
%38 “Frequent ltemset” LagnszuIunsanlUde

2. MIaFangaIETUS (Association Rules) lWunszuiumsthyateyafiiinnuduiugiu
meldmatuayutushiitmun snaiadungauduiius (Association Rule)rmudiniusuosms
foyaladid Aenmdeii snntaremdesiudisih (Minimum Confidence) fifmualy ag3en

ANNFNTUSVRIYATRYATININ “Association Rule” munmd 2-3

Min Min
ltem — ltem | =—d ltem
Support Confidence

AN 2-3 TURBUNITATINYANNFURUS
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Aaiuauy vuneds Wesidudvesdwiudeyailiaudndenndewiung sediuiudeya

[ o

Vi ety Yadaya A iU B aggnivunidungainuduius A = B Adewdledimativayu

Y Y

wnnIAnUesidudimgaininuall aunismsuaaatuayuisaunisi (3)

q

support(AR) = Larsactions contain AB .

total transactions

AANLFeNY ey Wesidudvesdiwiudeyaiidenndewungsodnuudoyaniuniidl

]
=

au@naungilednedie Tneninganuduius A = B desdidranudeduunnninandesidudaas

q

Al ifsaunisn (@)
. support(AB)
confidence(A - B) = ———— (4)
support(A)
UBNAINNTUNUTEANUMEAIANUDVDIAIANAYT ViTENgUALET Seanunsaldntiinvesd
Jusunudeanulaguieiu dmsunuideilihaueisnisunudeanumed nihfivesdiway
nauA1 Fansunudeanuimenguiiu laldwalianganuduiusvesdeyaunmauduiusvosd
MARTUIIWAUURY UagAuInAINUTaAIUMIYAT TF-IDF

2) M3UszAaNan1us5IINYe (Natural Language Process)

mwiduedesdiefllunsdemsiatuuuddefuomiowinssivdeastunouiames ud
aldTsULuuLens iUl punituyedldaeasiuaeufiunes 1unwiillassaiauuey
ouumesanunsnthlulszinanalsviud uidmiuauiuyudlddeamstueadunwiiiiasiaing
viogunuUlanzi wasdulumusssumivesnsSeudluaomyviusiasaudsdidnuasfiuansing
fuld Bondr “nwissand” Wunwliflassaieiiuiuou msfinesfiumesnensusihn
dilafunnsssumaniuyuslidemstuiy anmnsovhlédeiimumuarug nsadengunast uas
MeUsziiuAlomevINeYesn T

nsfireufiunosasdilamuisssurdldfifisslsiuiuegiu 2 wuams nilsdetamninis
maé’mﬂ@zymizﬁwﬁqLﬁuiﬁﬂmmummi (Knowledge Representation) wazdnuuiniavilfie
msfnwuazidlalasasmanwmaniuuuilasads FutiaesnszuaumsdiinagniSendiinis
USBUIaNANWI5TINYIR Inesuulssinanan1usssuefvesuteyadunndudeninuuasunuan
TOANUAILUUINTNTIATIEHAN 9 19U AU3 selaseasne lusunsUszananan w155 5uYR

[

LA UISEAIUTUNITIATIZI A9l
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1. MFAATIERTEAVITINA (Morphological Analysis) tun1saasziseaua

2. MTBATIzsTRUNEdURLS (Syntactic Analysis) Wunisiasehmmutiiives
(Part-of-Speech) iiaidutoyaiiugiulunisnraasulasiadomnshensalifeatumsmeiumis
yo3i nauUszIANeng o Asufudulszlen

3. TIATIEHIER ALY (Semantic Analysis) umsinszidielimsuanumneves
usiazAlulszlen

4. MIIATIETEAUIRTnaY (Discourse Integration) Wunsiansanauminevesuselon
lngganuszlentnafessiuee

5. MFAATETEFUURTR (Pragmatic Analysis) Wunsudamnumnevessylonfadedige
Fean1sdonnamanedis

NITUIWMTUATILRAWIENAUNSEFUManRou Ao MelnTzisziuiinaviedlauds
syfuneduTus enunsaesueldmelassadrsssnniiussnoudiemien q saollil

1. 1 (Word) e mihenilsiuaniudesosninasdudassvdelufls

2. heR (Morpheme) Ao dulsznaudifidudfyinivsimnaniv fie ALAENANAT %138
ynefamhedfidnfigeiidanuving muusndeserihanhefiud fe mhodioiaiatu
daszviveludaseils uaddsadumhedasziane wu dnieu “Un” [Wumhem way “dniSou” fe
e

3. 98 (Phrase) e nguwsdwia 9 Wedils Mdudmuszneuvesszlon ATy
dutsznouvesUslon widlilddutssneuressslon) dafuliiandud 4 Hewdengud
Usgnausenans 9 M diedudulsznevresslon 151580 23

4. ud (Noun Phrase) fia 23wt Aldudnvesuseleafiluniieysysmy mihenssy

5. n38M73 (Verb phrase) fie 2a7vhui7idunipuanweslsslen

6. Usglon (Sentence) e AmanemiFeafulumsyanieidou iileilunsuanaudn nils
AuAnegsaNysainidhiensal Insunisinuseneulmeusyaunaraiauans

7. lhensal (Gramman) Ao amwiidingunast wazidulumuszidouiBnsuszneusudlmndu

Uselon
2.1) ASEUIUNTARNAN

Tunsidesunsdnalaudsnisdadieandu 3 watdlawdn laun 1) n1sdnalagldng (Rule
based approach) Wusmsfinsannsindfdefigauazyihaulsidaiign 2) msdalagld
FIUANUIFIINNIWIYNTY (Dictionary approach) 3) mssnAlagldaatinnadaenas (Corpus
base approach) 33msEunenadRnsAaf ez fivesiidnngaglumsmunmauesdu

Wadenuuunilenianisifiauiniign I5n1siiiannugnaesnnndt 2 35usn willvedninde dedl
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grudeyaiivunslvgiunnme wazdinsdndliegnagniedazyililiadateyaiiauindede
dnsunuideildidenldnsdasuuuldguemusanmauynsy wuuidendamandiinyly
wauynsy deianuilunisusznanaasinnugniesssiunia urdgmudnvesnisUszanana
s35umAfe ArwANINvesn ) iesndngunasiuastesniiuinning dusaziinnumaneld

waneaiy §IdeTmaaeukazuilunadnsnlannssuiunsdadlvisianugnaesnaudidng

Y

ASEUIUNNTIATIEN
2.2) NSEUIUNISIAUAANUNTNNVDIAN

mMstfummumifivesi ez seilussfunnediiusazdielndnladsslealdgndes
B9ty Fensmsummumtifvesiduianstsvenindusasalulselonidudeinla Seiilvnis
AnszihonsallanaissslnuasmauUanugniosBtunihiindnvesiudslddsd
(Noun) Aassnuu (Pronoun) A1nsen (Verb) An3enae (Auxiliary Verb) Andley (Adjective) AN
YNUN (Preposition) AdUsIU (Conjunction) funadiany (Demonstrative Noun) fuiuuen
anwaly (Attributive Noun) AUi)ues (Negative word) wagAmign (Stop word)

3)  ANSAWUNUSELANTDAY

MMIIUNUITZLANUDAIN (Text Categorization 138 Text Classification) i vunativeadng
WUUdNaesINYadeyaleuinsNawmanIa (Train set) wagtuuudiaasdina1dludangulviuyn

Toyanadeuvizeyadeyandliitainny (Test set) Weglundunimuall F938n1sdanguteniuay
afemsBeseiandneludearudundn lnewuuinasinmsidennquiiAfianinvuannisiseus

Mnyaveyaseusiinsiangulivilnedaeiviy Sendimsteusiuuiinaeas F5n1s3wun

Joanunusosnidu 2 Buanlaun
3.1) mnTsuesRaus (Knowledge Engineering Approach)

HuFnsaiangmsduunteannuuuy & - uda fedideng neiSmsszynudnvue
ddnestemuuayimuanguinnzauliiudeninu defde lengiinugndeausiugigs
ansoudluazdnmshemniidnnunglies deldefe oraiAnanutaudwesngmndifidoansy
afanguinnimisau uagdesaienglmimnadiideulnsuvesyadeya vililsimangiums

FUNTDANUNTUTUIULN
3.2) MU veaTes (Machine Learning Approach)

Juisnsildlunmsdeuianyadeyaseus wetwnaiaduivuiiasauudmnliuliflung
Tuunderny Inedayanimiseuiiuasdesinsivussanasllud ielineuiawmesaiunse
Seuisuuuuvesteya waraiwuudnaesiielildvinneviedanguuvesyndoyanaaouls Bl

USinamadayaseuiuinazdwihiuuinasinisdiiuntennuiiniugniedas uwie1asely
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sreghatunsaiwuuiaeannauliiie Tueadmsunisdwundssiandeaninu 1wy Decision
tree, Naive baye ey Support vector machine Budu
TutagtumsiFeudvenieddfinmsimunliidunisBousidedn (Deep Leamning)dansiFeus
Wedndawulunisieuiananunienng o ldegumanenany waviieusladuiuuin (Goodfellow
et al., 2016 lnpannsavinisadauuuaedunisiuuntssnnesionulfegeusiusiundedy
%alé’ﬁmiﬂwmﬂizqﬂeﬂﬁ’&mqé’m Natural Language Processing TuauaeIn1sas19uuudnany
dmduutan (Machine Translation) Tngannsauualsiegrsgniesuazisiugh duillowne
auanansoamaluladuarsaneiiufiannsaiinsideyaldegaliusyansnin viliing

WaUNITAATIEFIN AU wsssuAdulusgnaninselan

23 msdamsiudeyaitliauga (SMOTE)

Uy Imbalance Dataset z%’m%’umsﬁsmiﬁuaﬂLﬂ?famfuLﬁuﬂaymﬁwuié‘luﬂﬁaisuaqLwﬂﬁﬂ
mMsdwunngudeya namdetlamiAnainnsiiduaudeyaluusiazngy (Class) Alsiwiniu Fadunils
Tutadeifinareuszsansnmnism 1uvesuuuiass mndeyaluwsazClassiidmuilndidssiuas
yhliinssuiunsFoudvesiuuiiaesdiivssaninmiiatu uimndoyaluusiasClass Swaudiiaty
wnorhliAndymanuindendi (Bias) Seazdwmalildmauuiuggslunisvmne Class 7l
foyadrununnuagldmeuuiugimlu Class Mdnudeyaiios vilvnanisvinunelao sl
UsgAnSnwiniiang [38)

ATl Sampling Methods #aewmnatia SMOTE dnunisandaym Imbalance
Dataset dadumadianiuszavsnmmnuaglduanuionogisnn fndnnisvianulasnisdusiodig
foya (Data Point) 910 Class Afldeyadautios (Minority Class) annzdeyaiiy Wileuiudiuiu

Uoyared Class tuq Widdwiuwiniu Class Nidwdeyauniianlagwi q funnaaia
2.4 wailansiuunngudaya (Classification)

HumadienilsvesnisBeuimendouuuiifaeu iumadandaesnsGouiveaeiouuudl
faou TnenszuiunsSeusdusniufesditoyasnou Sesudsdoyammneuoandu Class s
dunsundnnsviuvesuuiassaziUsoyasendu 2 i Aeyadayanisiseuiiasyndoya
naaoudilunuideiutsdoyadnanludngdiu 80 : 20 viomuarumIngay Mntuihdeyayn
nssuiteudngsruuiiiedigiuneumadeuslaglisanesuiitinun sunseiiildnadsundy
wuuaesnsviuneg ntnideyaraveaeudaudeyafinioulidmiunaaouysyavsaimn
53 MuveUUaes i nauaz R saadnsALy TnglumAdedidldinedeluns

Iuunngudeya
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1) suldifndula (Decision tree)

Wumsldlassaiasiulsl euanadumsnsindulaiithlgradndanne fe Anouves
oudineld uiidl Ao amnadeya sulsiinauladunils Usznaudeasduszney Ao Tuum (Node)
wazismadennsindula Tnslnusanansaudaldidu 2 Uszan laun wuasnduls (Decision
node) Fdldunumauiienmssnduladonismadenlaniadenuilsfideulesanldlvuauseunn
i uansinaulausndszgninnsandewaus #o Tuuasin (Rood note) Aaguugnvasiuls
TnussndandugaisuduresdumamsiniulateusnvesiuliFadula Inuadndssinnmils fio
Wualu (Leaf node) Fadutanemeasnisindula Tunsdduldidnduladmiunisiasizinis
SuunUszunn uslui de Awesiudsithwneiinannsnennsalleduliifngula dfedns

.ﬂ’]‘W‘ﬁl 2-4

Root Node

Branches /9\\\

Yes Mo

Internal Node Internal Node
Branches //@\\ /é)\
Yes No Yes No
Leaf Node Leaf Node Leaf Node LeafNode

A7l 2-4 Decision tree Structure
Fin: Jainvidip (2021), Understanding Decision Trees:

https://medium.com/@jainvidip/understanding-decision-trees-1balef5f6bbd

2) Random forest

(%

Hunilsluwuudassiioglunguues Ensemble Learning Feilitugiusnaindulsidingla
(Decision Tree) Fsazynsai1auuudiass Decision tree yiane 9 #u Tasai19annsdudona
fhogannyndeyafiniu (Training Data) wuuidenudldndu elrilenagnidendnads dazdu
Feondoyalrlésuau N drets warduidonueviadfuswiuiitesninsuauwenyidadinaun
Tnouuuiaesaziinisiunenasenindazihnasenindsaztmansinnedilsunlmemeaanis

uedlasunsisuniian (Majority Voting) fan il 2-5
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DECISION TREE-1 DECISION TREE-1 DECISION TREE-1

l } }

RESULT-1 RESULT-2 RESULT-N

I—Dl MAJORITY VOTING / AVERAGING Id—l

FINAL RESULT

mwﬁ 2-5 Random Forest Structure
*1'71'm: Fraidoon Omarza, (2024), Random Forest In-Depth:

https://medium.com/@fraidoonomarzai99/random-forest-in-depth-f0556817c40b

3) Naive Bayes

Juduuudmiunsduwundssinvifiiugiueguuvguijvediud (Bayes’ Theorem) &sa5uny
Auazuresnsiiamnnisel A Welivanisal B intuneu PAB) suauns (5) adnaans

[

Mt

P(A)P(B|A)

P(B) (5)

P(A|B) =

5o P(A) wae PB) Ao mmthaztduesnisifnmgnisal A way B audisu 135en PA) 1
aruniazudesiu (Prior Probability) Swinardefannudesufurioauufigiuai 3on PB) 31
dngu (Evidence) wag PBA) Ao anutaziuvesnsinmnmanl B ilemmmsnl A intu
39091 Likelihood Fssinldandeyaanmsdang @ PAR) 151158191 Amnutnazidunievds
(Posterior Probability) Fafuauthazduiifesnansue suuui NMsvuEAIAAEYeIaLa X
= (X0, X0 %g) W18 x 8 Faudsusazsauds Tnemsumaanutinazsfuniends P(U[x) dnTuis
azAaad | € C aneldaunfignuin x usazdulsiu iudaszaiu a1 P(Ux) awnsadnialaain

ANNs (6)

P(Ux) = P(OTIE, P(x; 1D ©)
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Tnefidnaruuiasdu PO wag PKd) anansamlalaedsnistuannudvesdeyaluyafingeu @
patavesdaya x Ao A1 L Ivhliaienuiazduniends P(x) dageign anunsadenudanuy
wértinundnluguilsidundinaans laaunis (7)

__argmaxP(l|x)
f)=—"1" (7)

4) Extreme gradient Boosting (XGBoost)

XGBoost LHumaliafiiauatnmalia Gradient Boosting LiteLfiuaanuusiugasanudameu
Ifuiuuinaes ngldnannisves Ensemble Learning Method 1un1s Boosting titeasnadseus
%A1 9 i1 (Multiple Learner) W3adenlaindunissin Weak Learners wangs)ialdnsieni &

Learner Nias1svulusiusiaysutiuazyinisunledounnsedlunisviauves Leamer sufsuntiiiie
an Error Aauanslun1ni 2-6

Instance

Random Subset Random Subset

l

Random Subset

Treel Tree 2 Treen

| !

Result 1 Result 2 Result n

T ; |
Weighting
)

Final Result

Al 2-6 nsdnaesnguieyarmemaila XGBoost
Fin: https://www.geeksforgeeks.org/machine-learning/xgboost/

5) Long Short-Term Memory (LSTM)

Huluinaiigniiamnsiesensnain RNN (Recurrent Neural Network) Tagifunsuidigmlu
#1849 Gradient Vanishing meniseanuuunisyinauluadiuves Cell Tvalliaunsaivaniuzues
nsewald Tnelu Cell Imi Tannsafivaanuzassnsiuiaild Tnglu Cell vos LSTM thiil
whefuinges 13uni1 Grate JsUsznausie Input Gate, Forget Gate, Memory Cell state gate

ey Output Gate

Input Gate Wuniiedeglunmsfimusdayaiasiduninssily Cell Inasutoyadnuniie
nsilsuaadlUluusiag Cell fsaunisi 8
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it = O'(Wxixt + Whiht—l + WCiCt—l + bl) (8)

=Y

[; 7o wadwsilaain Input Gate

Q
o))

9 Wangu Sigmoid

A mtngusuAuIad Input Tu Forget Gate

=
\h
2

9 Input NUNTIWIATUIN

=
ﬁ
o))

Why #e ptiwiindnsusuan Hidden State Tu Forget Gate

hy_q #® @1 Hidden State AlFuannisdualumenainouth
Why #e Ftiwiindnsusun Memory Cell State Tu Forget Gate
Cy_q o A Memory Cell State filsrnnisdalunmienadeunth

bf fio A1 Bias L4y Foreet Gate

Memory Cell State Gate \Junmhegaglunisinuadeyaitidindnses Tu Cell wazyih

ASAUANEANIU e lTluNsAuInluaSIanly fAeaun1si 9

c; = fi.Coq + ip. tanh(W.xy + Wy ohe—q + b.) 9)

A '

C¢ oA Memory Cell state Tugiamiisiian

ft Aonadwsailéann Forget Gate

Ci—1 P9 Memory Cell state 91nNWNELIANBUNT

iy Ao wadwsléan Input Gate

tanh e ey Hyperbolic tangent

Wy o hmiindwmsusiuamen Input 910 Memory Cell State Gate
Xy o A1 Input Mt

Wy o rimiind i Hidden State Tu Memory Cell state gate
hy_q feei Hidden State filsdannsiuwnlumenantounih

b,  feen Bias MHlunisAuinilu Forget Gate
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Output Gate \HumiiggagdmsunisAuin Output vas Cell Fanadnsnla an Cell Jaxdl
g 2 9819 laln Output wag Hidden State dwmsuldlunisAnunisinly lag Taun1snsaunisy
10 uay 11

0r = 0 (Wyoxe + Wyohe—1 + Weoci—1 + by (10)
h, = o;tanh(c;) (11)
e Aonadwsiiléann Output Gate

o))

ailsrdu Sigmoid

Ot
o
W, Fomumiindmiuewia Input Tu Output Gate
Xp  fee Input Aidnandmom

Wy fesmimindwsusiuin Hidden State Tu Output Gate
hy_q e Hidden State Aldunannsdundumienanfounth

1%
' o

AnAT UntindmsuAIUI Memory Cell state gate Tu Output Gate

S
Q
b

b

C¢—1 AaA1 Memory Cell state ilgannnisauadunidieiaineunti
by  #ee Bias TdlunsAmunalu Output Gate
0 P

h;  #9e1 Hidden State a7nn15AWIE
2.5 nsaauszansanvadluna

Tuduesmsviunelunanisdmunlseian (Classification) lusuwideilagldan Accuracy,
Precision, Recall ay F1-score lun1sinuse@nsnmaesluing

1) Accuracy fig M53IA1ANYNABILALTINVBITTUUTENINAITTLAZAINTTYINUNEY 0
MNAN Accuracy 1AM Wurneds Anishunetuanansaiunglagnesddndifisaianase A

aunis (12)

TP+TN

Accuracy = (12)
TP+TN+FP+FN

io  Accuracy fle Fmugndied
TP Ao AN iThueine3eBinsetuA1a3s (True Positive)
N fo mnisvhuneiivuneitlieedmsatiuanas (True Negative)
Fp Ao Ansvhwedivhueinlia3edaldnssiuaiase (False Positive)

FN  @e Amisviueivihuienasedalidnseiuaass (False Negative)
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2) Precision Aan1sinAAuLuglngInNANNTMANVDIAINSYINTUe NI ue e
9NABINTIIUAIATY MNAN Precision AN TumanefiadIn1siuetuaunse yiunelokaiugn

TnaPeanuA19se feaunsy 13

.. TP
Precision = —— (13)
TP+FP
dle Precision A® ANAIULLLIUE

=y 1 o

TP AB AINISYINUIENYIIUIEINDSITIRSINUAI59 (True Positive)

FP Ao ANsYueRvinueInluasedlinsaiuaase (False Positive)

3) Recall #BN15IAAIPNUASUNIU FIMUNERIoRSI@IUNTTIRAINISNUevinuiele
gﬂéf@qmsaf‘ﬁ’umﬁqmmﬁ’m’;usuaqma%aﬁmm 1INAT Recall AN YUNUILDIAINITYINUI8UY

anunsavinungleegnansuaiulnalAeaiua1ase seaunisn. (14)

TP
Recall = —— (14)
TP+FN
dle Recall A® A1ANUATUDIU

TP AB AINISYNUIENYIIUIEINDITIRSINUAI59 (True Positive)

FN  @e Amisviuieivihuienasedsldnseiuaass (False Negative)

4) Fl-score fia ALAAY Harmonic 5¥%i19AT precision way recall alglun1sin

AuaInsnvetluwa lnaamzlunaniveyaliauna (mbalance Data) AMuinmsaunisn 15

F1 — score = 2X(PrecisionxRecall) (15)
- (Precision+Recall)
Bp) Fl-score A® AIUTEANTAINLRGY Harmonic

Precision A® ANAIULLLIUEN

Recall A® A1ANUATUDIU
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2.6 UIYMNYIVD9
1) WU

1MAdBY09 Xuan wazany [39] nais Random Forest WunilshAglunsinanldlunis
nyadunsdelnvesmsldanudasiasin lag Random Forest agldlumsduunuszion dady
danosinilelumyvinduliiaduls iesndmudangulunsiansaudnuusteyauszian
e egnalsfmuuuusiaewiuliaduladuierenaivssansandlidfismeuasiliannis
Overfit Bsazldimafia Ensemble Tumsudilamivand lasnsmunguiuresiuliidaaulavans «
fu axteiiiueamiugnninm wulidaduladuies Ssiefives Random Forest Aaina
uwlsunseedayaaisuniu (noise) uazsinnuudaunsasoifinund (outlier)

MUAT93 Wang wawaauy [40] nanfie XGBoost udane3ufignitanndumain Gradient
Tree Boosting Bsanansndnnisauiiideyavuelng/lfegaiusyansnin XGBoost 1Wusane3iiui
fUszavsnm uagldinan lumsiauuuudassilium Ssfimsuszgndldanlufunsidedn
vannvaneeusimaitadelsausdduuiinmsssiiuanudssunsldanusanasin didutlagi
XGBoost lenaneiduisnismadenusndmsuldlumsiannuuus 1asswesdeyavunnlvg uazd
JuBmslunmsfauuuuiaesildiumudeusnniian fausiin XGBoost Uszaumnudniantis
1N uilszavsnmuesiuinazanas ieyateyaiigninanldlunsiseiliymanuliaunadiu
yosndaya (Imbalance Data) uiiivangnuidfiuenin XGBoost annsaldlunsdanisiuilaym
aliiaunaiuvesyadeyaldd dsenunsaienldegrediussansammnienintisnisaun Tuns
Fanstudlgmanuliiaunaduresmedeya Sdlumideilifinisuush imbalance-xGBoost Fufu
witrina Python 7il4 XGBoost Tumsudledgmeanulsiaugaiuvesypdeya

NUITPVBI Nguyen tazandy [41] lduouuImeslunsaseseuudmiunisainnisalondnlay
uvudaeswrulinisandulauuu Extreme Gradient Boosting (XGBoostiunlaifiuranisiseuaes
faudfinanangingimsresimoiiagimnssumanivesmminendouunealedtuilugag 5 Ui
Hug (U 2014 89 2018) drwau 177 au leedudeya siausedrsveaddnsanisfny sia
Uszddh 3o wagdnnumiiefin memsiinwuarinGeulimsveasy 2 yadesyavilsdmiuns
Fnousu (80 Wedliud) uazdnyanilidmiunsvaaey (20 wWedldus) lnsilen Accuracy Wiy
87.5%

Repaso uay Caparino [42] Ififiunusdeyadsdnauazimaiansduunussinniile
Mueeudsivasuennvestudisluavimaluladasauna wazthunlinsgisomade
Machine learning laelaina Naive Bayes Wag Random Forest LLam’LﬁLﬁuﬁqmmLLaius‘J’wﬁqa%u

atdlsfinny wansAinwienalianmnsaagunaliiuveunvesdeyatndinanvinaluladansaume
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Y84 Bulacan State University Sarmiento f«ﬁ’ﬂL‘ﬁuﬁaﬂﬁmﬁﬁaLﬁmamﬁaﬁﬁwmmmﬂLL%QLﬁa
Usuussradnsvestindnulundngnsdue

Karnal wazaauy [43] 19iaue A Smart Career Guidance System figlindnundifidsas
Gudunsnuseiugeaninsolingizsivineg Anuannsa wazauaulaveanuies uaziuzth 5
anfsnzaniigasmemain Machine learning :1ndeyagdnianisdne 392 aufineunuudisia
poulatiil uarld¥nsduiiegieinuy SMOTE nud1 XGBoost uaw Random Forest wugiindadon
o1 nilivsnzaniianld

Ali wazaug [44] dnausuuInienisld Natural Language Process Lﬁaﬁmwwmwgmumﬂ
UsiRge (Resume) vosffasiasan nsAnuilldundeya Resume avan 962 Tensluusiay 25
MIANYTaU kastseiulananisiunyssnmves Machine learning luiaa laun SVM, Naive
Bayes W@y Logistic Regression waanshansliiiuindisiuun SYM laglawigsuwun Linear
Support Vector JAULIUEIINNT 96%

German hagandy [45] ﬂﬁz&;mﬂ%’ Machine learning laiuA Support Vector Machines, Naive-
Bayes, Logistic Regression, Random Forest, and deep learning Long-Short Term Memory
(LSTM) drfuduundssinmanuviann 23 nguan T Tid nsue mavdms quduinisms
Insénnt welulad n13A1 niwensyana 1a3afng N15nann A 919113 NIRY BYIUNIT N3
WAR IMNTIN NMSANYT NTBBALUL NYINY NMsRoass MeUsziufe nsdeans msdans nsin
aUszma uagnmsvimileaus Tagld SMOTE, Geometric-SMOTE, and ADASYN Litedanisiuteya
fliaunadardotisuszamisnwuunoulgiulyinadwsafigaileldsane3viu Geometric-SMOTE

2)  nuddelulsewnelng

NANIUALORYIN [46] ”Lé’ﬁﬂw%ﬁaixqﬁﬂwwmmﬁﬂ (hard skills) wagvinweauyaaa (soft
skills) Miduidesnslugnanunssumeniwrsvesszimelng Ineldinada Text Mining vutszniasu
admsaueaulal lnesiusindeyaannumaalseniraud1Asy 1w JobThai, JobDB, Linkedin W
Uszananade Text Mining WiiefsuasTinsgiinuediunmnglulssnmamumadu nan1sde wui
vinwgmamedaiiduiifieinisgsusneusnemumsiBeulusunsy (9 Java, SQL) uazinalulad
u uarludnvesinuzyana vinweilaneu lHuA n1sdeans mevhauduin wazmsuitiym 3
aonndesiuaiAfedu 4 nanulfuumdlugniseenuuundnansfineulandraanuanntu el
inAnwmdemnntudmiunevhauats sadanslilueaiuedainsiouusiinuegfinsg
WAL

sUIsISUALILATY [47] ¥iimsdiaa sddeiieadeatunsdnussianderusalu
(Automatic Text Classification) Ingldtayaanladeaivisluguuuuntwine laun i Facebook,
Twitter wag Pantip Lﬁ@LU%BULﬁwmﬂﬁﬂ Naive Bayes, SVM, Decision Treesy, Random Forest,

kNN wag Deep Learning 1au CNN, LSTM, RNN tazn15ld Feature Representation 14U Bag-of-
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Words, TF-IDF uag Word Embedding xan1sd1sianud mwinesianududeulunisiiasiginii
189N 19U N3lINSINITIATENINAT wagANUaINYAIEYRIFUAN 91 Text Classification
AMwlvedalidednin Augiudeyaunsgiu n1591 preprocess Wag tokenization luiaa Deep
Learning @ LSTM %30 CNN Buflunuminadulusinssidonnuniwlve aanis
Wisuiflsudulamawuu systematic wasdvlilll benchmark fidmaulunatglawuvestoninulng
nys [48] laanensaunsvihnudniunisnsiadudnvastlulsenalne Usenaumeluga
ndnaniluga liud msfadoya nisusznananIws9IYIR waznaidouivonaies maddeiiians
Fupou T FunsumsnurdeyanarfunounisaiauuuiiaesnmsSousvesaios ludumeunis
wswdaya ildsivrdeyannivledinesulatvesinelagldnisfdoyannivleduas
Ainreideyalngliinaiianisussnanamuisssumniiieddeyainandeyauuiu Wions
Wisuidiey 1nldidenuuuiaesnsizeuiueandosiiiunidn 1éun Naive Bayesian, Logistic
Regression, K-Nearest Neighbor, Multilayer Perceptron, Support Vector Machine, Decision
Tree, Random Forest, Rule-Based Classifier WLaig Long Short-Term Memory AsANwIUSIULNEU

ganadoukandliiud LSTM Wuwuudiaosiafian



unii 3
A5n15AUUN1ISIAY

v v
U A Ya v 1

FBnsiudunsideasall {Ideuwvinsaiiuniseenlunsinusiunudeyarinyeveimngsy
gofIfiiu 2 nau 1) Anwaussougmuenansuazuidefidostuimnssusensiua sy
LagA1IUTEINA 2) ANYIENITaULYBIAINTIUNYNALISINUTENIASUANATIIUUDI8IANTHBNALAS
Tulszwndlneg uay 3) aeiuuudndulssdiusmuisnuiivans fuanssauslusumianud

AMUUA 19835 18aLLDUALAATUNDUAIN

3.1 ANYIEUITAULAINLDNETHAZIUIeMNYITRINUIAINTSUGINALITNI T ULAL

A9UsZINeA

1) swswdeyaunasteyanlddmiunsfinulutuneutivsenevurasteyalulssmelng

WALANUTENATLAITDITUALNUIIUYDIAINTTUDNALS TALA

1.1)  wrasleyaiinertesiuderimnunaussousdImnasusonsnas laun

- Software Engineering Body of Knowledge version 3.0 (SWEBOK v.3)

- The global skills and competency framework for the digital world (SFIA Ver.8)
- Software Engineering Competency Model (SWECOM)

- HRSG’s Competency Dictionary 2020

- Information Technology Competency Model 2017

- Terminology of European education and training policy

14

1.2) F3UTRNEE9Y ren1sanilrandeyainuvateyaiivuall wazgiudeya

[y

goulaiisneg Google Scholar way IEEE Fuduunemnuidefiisitosseningd 2020-2024

1.3) Jwnsgvideya legldismsiaseiidenn nludangudeyasiiunisuuediamingsy

FANAWIS 7 FNUNU USENoUAIE

1. 3NIMIUABINTT (Requirements Engineer)
HneonluuLeaneLls (Software Designer)
UnWaganAws (Developer)
UnvegeuAMnYeiuls (Software Tester)
%aﬂssziamﬁﬁa (Maintenance Engineer)
InN13lATINSTONALIS (Project Manager)

Y

NAATIZNTZUU (System Analyst)

A S

4
U
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2)  AATIERANTIOULANLANUNNTIIVUTILONANTEAS WA Tudumauilyinlile

nauAvetANsSauENaenadaaiuiuisuluded 1.3) Ussneusie 2 nauvinuelaun

2.1) vinwegsnumaila (Hard skil) wusesnidu 6 nguvinwzdes lown 1) nMwinsideuy
TUsunsu (Programming languages) 2) wnanasu (Platform) nsdnLiuuazguloya
(Database and Data Usage) 3) wsui3sn (Framework) 4) 1aedlodunsuiaiug

(Development tools &g 5) \3aslonnaay (Testing tools)

2.2) vinwgauyaaa (Soft skill) F1uau 36 A1 WU Activeness, Analytical, Collaborate,
Commitment, Communication, Conceptual skills, Creative, Critical thinking, Decision

making, Customer orientation WHudu [4-14]

3.2 AnwdussauzvasiAnssuganaLlsnUsEnAsudlinsIY

(%
N Ya v

Tuduneuiifidelaussendldmatin NLP saufunisvinnilesteninu (Text mining) lned

Y
¥
=

UATLDUAVDIIONITANIUNT A9l

1) unaslaya

N

I o

Juidenldtayavnnquyliuazednsundednueaulatuuulissuiinu Fessuianny

e

Fosmssnuanssausvesimnsreiuag iusmasualinssniulediiUnwesoassay
1@uA JobThai (http://jobthai.com) wag Linkedin (https://www.linkedin.com/) Taaiiulas
fananildyanoygafiasnsadrfedoyaniiivledls famssuiunsifuteyadidunisneld
Foulvilsidnsotorimuanisldemmeaivleding

2) ununudeyauaznseseudeya

mafiunusindeyasniunisiiunseuiunsmiiostonu (Text Mining) Insuuseanilu 3

funoundn il

2.1) vswdeyganniuled andunisyiusiudeyariuisnisiteyaniivled (Web

Scraping) Ingliis Mz auiuanwaglassasisvesivles fadl

1. Suledfildinalulad Server-Side Rendering agl4n191 JavaScript lnanu Visual
Studio Code Tngfinds Node js wazudinina Cheerio dafulausizdmdusanisiu HTML
Document lagdidnwaignisiianuadis jQuery @unsaldlunisiden DOM Element lasgrsazaan
Tunsdlveaduledussinnil definis¥esedoyarinu HTTP Request daya HTML Havmazgn
Uszananaaniladsnlnesieunddundailldony shlfaunsarstoyaidesnmslsviuiian

TAS9a519 HTML
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9 nild Cheerio Yin1sutas HTML Al#¥uifu DOM Model tiald CSS Selector vido
XPath dmiuszysuisesdoyatidedns uazvhnsuvasdeyalveeluguuuu JSON titeltlunns
Ussananavielnseilutuneudaly

2. Buledfildmelulad Client-Side Rendering 2zl JavaScript lngnu Visual
Studio Code wWufiu Tnefinds Node js wazufinina Puppeteer Fadulaus3flinuau Web
Browser (1 Chromium %38 Chrome) WUU Headless 1ngl Puppeteer agdnanin1silaciuimg
wileugfldauaia wilelsf Javascript melumhiivinuaulvandeyauazuanina DOM ot
auysal

Tunsdlvesiuleiuszinnil msfstoyadedsundsinu HTTP Request aliianinsn

ihdstoyaiifesnsldviud mnadomluminiuazgnisunesing Javascript ndsnluanndiu
vileisiadld Puppeteer iioseli DOM Tvaniasa mﬂﬁuﬁﬁﬁagamu CSS Selector %39 XPath

wazdaudeyaluguiuu JSON Wudeariu

2.2) msvhanuazendeya (Data cleaning) nsanfiuanludussuiiduniswiondoys

Tnedvunoune

1. fndenanglsenmaduainsouidunsdnge lnsaulsemeaduadased
usseenuanUdunwilveeen

2. avdeyausznmanuiirdiou (Duplication) Fadusmumis U3t warmeazden
AauURAeINUDeN

va v

3. avUsemasurtsnuiilsifdesiusmunmdsendifidedmualioon
0. avternuiilifisadesiuneasBennuansiveshumisnuiiy wu Jeyaitussens
\RefuuTin viedeyansdnse
5. vinsuszananamelniau (Tokenization) InslUsdiudornuvisefdnyianegnis
wendeyasandudnan o
Fognugu 13diuszlea “Ross 128 is earth like planet.Can we survive in that planet?”
&0 tokenization Ustleatiaznaneidu
[‘Ross’, “1287, ‘is’, ‘earth’, ‘like’, ‘planet’, “.’, ‘Can’, ‘we’, ‘survive’, ‘in’, ‘that’,
‘planet’, ?’]
tokenization Tu python ansnsavilélaeldileridu word tokenize () @y Library NLTK Tu

N9 Python

2.3) Ysuabiduddnusinidnuazautoyauiadiu (Noisy data) Nliiedesiuinue

VONIAINTINTONAIT 1nBL3UINANAY (Number) 1A3991118255AROY (Punctuation) 49374
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5811379A (Strip write space) Avign (Stop word) wagAiTliiigvasiuinyeuaiAnssy

[%
Y

ganAwIs Tunsullaniiunisaulag Library BeautifulSoup Tun1w1 Python fssaeng 3-1

A15197 3-1 Feg1aANliliNeIvad (Remove word)

year, age, degree, education, gender, branch, military, start, consider,

special, other, driver's license, body, strong, male, female, salary, month, day,

student, week, insurance, bonus, apply, training, number, contact, ot

2.8) adayandnnumuewieuiuliludeyadieaiu insnsadeud anaugdou

oI lABANTIANUBLNELIREN W/ danrdadiu/Ad1eAaeTY Warruae A lndlunsidusinu

[ '
tY '

PIVDAIUNY WU Microsoft SQL Server”, “MS SQL”, “MSSQL Server”agyinnIswnuiie e

MSSQL Lufu §19eg1979m1519 3-2

AN 3-2 FRENNITINNNTYDANUNLANUADAAADINU

# Role Keywords
1 | Requirements Requirement Analyst, Business Analyst, Business Systems
Engineer (RE) Analyst, Requirements Engineer, Product Analyst, Functional
Analyst

2 | Software Designer UX/UI Designer, Graphics Engineer, Solution Architect, Technical
(SD) Architect, Software Architect, Application Architect, UX

Architect, Software Designer

3 | Developer (Dev) Programmer, Software Engineer, Full Stack Developer, Frontend
Developer, Backend Developer, Web Developer, Mobile

Developer, Embedded Developer, DevOps Engineer, Developer

4 | Software Tester Software Quality Engineer, Software Test Engineer, Quality
(ST) Assurance Engineer, QA Engineer, Test Automation Engineer,
Quiality Analyst, Test Lead, Test Manager, Quality Assurance

Manager, Release Engineer, Software Tester

5 | Maintenance Configuration Management Engineer, Systems Configuration
Engineer Engineer, Infrastructure Configuration Engineer, Network
(ME) Configuration Engineer, IT Configuration, Maintenance Engineer:

Software Configuration Engineer, Release and Configuration

Engineer, Technical Support Engineer, Maintenance Engineer




30

H# Role

Keywords

6 | Project Manager

(PM)

Technical Project Manager, Software Project Manager, Scrum
Master, Agile Coach, Team Lead, Technical Lead, Project

Manager

7. | System Analyst
(SA)

System Designer, Software Analyst, Solution Architect,
Enterprise Architect, Process Analyst, Information Systems

Designer, Technical Analyst

3)  WaWIMAWIYNTY (Dictionary) lTBITUNITIATIZVAUADAARBINUALNUSTLT

vun vililegariney Minveaumaila (Hard skil) Fauvalungude sinveaumada

(Technical skill) fam151971 3-3 wags1en1svinuziTeyana (Soft skil) Fapn3nail 3-4

M5197 3-3 Finweaumaila (Technical skill)

Skill

Sub-skill

Programming languages

C++, C#, Java, Javascript, Nodejs, Python, Ruby, Swift, PHP,
Kotlin, Objective-C, TypeScript, Go, Rust, HTML, CSS, SQL, Shell
scripting, R, Perl, Scala, Groovy, Dart, Haskell, Lua, Assembly,
Shel, VBA etc.

Platform

Operating System Platforms: Windows, macOS, Linux, Android
etc.

Web development platform: Node.js etc.

Desktop Application Platforms: Windows Forms, WPF, JavaFX
etc.

Game Development Platforms: Unity, Unreal Engine etc.
Cloud Platforms: Amazon Web Services (AWS), Microsoft
Azure, Google Cloud Platform (GCP) etc.

Database & Data usage

MySQL, PostereSQL, Microsoft SQL Server, Oracle Database
MongoDB, Cassandra, CouchDB, Redis, Memcached, Neodj,
Amazon, Neptune, Apache Cassandra, HBase, InfluxDB,

Prometheus,  Google  Spanner,  CockroachDB, = ORM

technologies etc.
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Skill

Sub-skill

Framework

Spring, Spring Boot, Django, Laravel, Express.js, JavaSeverFace
(JSF), Wicket, GWT, Spring MVC, Django and Flask, Ruby on Rails

etc.

Development tools

Visual Studio, Eclipse, PyCharm, Xcode, Visual Studio code, Git,
Github, Gitlab, Bitbucket, Jira, Docker, Kubernetes, Jenkins etc.

Testing tools

JUnit, Selenium, Pytest, Robotium, Katalon, Maven,

Selendroid, Linux Desktop, Testing Project, OpenTest, Apache
JMeter, Watir, QTest etc.

M5 3-4 nFuAYBInYEAUYAAA (Soft skill)

# Soft skill Soft skill # Soft skill

1. | Activeness 13. | Essence 25. | Research

2. | Analytical 14. | Estimate timeline 26. | Responsibility

3. | Collaborate 15. | Flexibility 27. | Result orientation
4. | Commitment 16. | innovation 28. | Self Management
5. | Communication 17. | Knowledge transfer 29. | Self-confidence

6. | Conceptual skills 18. | Leadership 30. | Self-esteem

7. | Creative 19. | Lift long learning 31. | Self-organization

8. | Critical thinking 20. | Motivation 32. | Situation awareness
9. | Curiosity 21. | Positive attitude 33. | social competence
10. | Customer orientation 22. | Pressure 34. | Teamwork

11. | Decision making 23. | Problem-solving 35. | Visionary

12. | Ethical/work ethic 24. | Quality control 36. | Willingness

LgNTIANFUTEANUAINAITIN 3-2, AN 3-3 ke AN5NT 3-4 ALHIUNITARNTOINTTY

AIdeUsEnaufiunIsiasanANuaenAfediuIidy

[y

I = dl =2 V. =
WUNUNUINBIUININL 99

L84

4) MTAATIENTOYA

v

VRUNT UaENIUNITATIVABUIINELTL IV YT

linsdanguasnaniianueiold

APleinaINnIsNUTIUTININITeTAgtes UL raIdeYan

Aleriusemasuainsauiniinsigideninu (Text analysis) AMURLULSIUARULAIATIEIA

MUAMUDLAT DAY
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5)  a¥ufuuunsvhugiurdsnumunguinugauen@n memedansuunussny
(Classification techniques) loun ngldduuulungu Machine leamning 35 Random Forest,
Naive Bayes Support, XGBoost Lagn15itAT1z% LSTM %ﬂ@gﬂUﬂduﬂﬁL%uiL%ﬁﬂ (Deep
Learning)

Tumsadunavihuneiumisnuaninugiunnglulszmaiuatasnu §ideldyadeya
Suuvieau 337,456 918m3 wiseendu 7 Yssanvessumdsen §1uau 7 aana) Teu
Requirements Engineer, Software Designer, Developer, Software Tester, Maintenance
Engineer, Project Manager Wag System Analyst %ﬁLﬁuﬂduﬁﬁmemuﬁi‘ﬂumiﬂﬂLLazmaa‘u
Tuiea uaziilosnndeyaiimnuliiaunaszritsnana §idu3dtinadla SMOTE (Synthetic Minority
Over-sampling Technique) iteas1adesdlmlifupanadifisiuiutios Tnelyrataves roject
Manager (Hugiu lnsfiansanfisnsidan 1:40 (Hhvsne = 74,720) e liusazsumisdianuauga

WINTU Fagagan bias vastumatunisiwe nediveyarminluldlunsiesen dwnsem 3-5

AN 3-5 MUUUTENASUANASNUNBULAZNaIN1SUSUTIWARA8 SMOTE

ARG $1uaurould SMOTE | wdsld sMOTE | doyasauvisnun
Requirements Engineer 41,450 74,720 33,270
Software Designer 26,890 74,720 47,830
Developer 73,999 74,720 721
Software Tester 70,893 74,720 3,827
Maintenance Engineer 31,825 74,720 42,895
Project Manager 1,868 74,720 72,852
System Analyst 90,529 90,529 0

EietY 337,454 538,849 201,395

Tumslasgiiazduundunisnuniinue (Hard Skill wag Soft Skill) ldannsesteya
Usgnasuadasnu gIdelaldvayariniunisudadliedluguiuy One-hot encoding wag TF-IDF
vectorization Mntduihlulnlunamisiwaiin Machine Learning Wag Deep Learning Nsviun 4

WUU LA
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5.1) Random Forest

Tumasmaardnuaudulyd (n_estimators) Wiy 100 laglifinsdndnauanvessulil
(max_depth=None) sialianunsaiseuslasiasadayalaograiud vislld random state=42

e llanadns? reproducible wazld n_jobs=-1 tilaLssUszansnImmsnIsUszuIana

5.2) XGBoost

N

LY

Aeirunduauaulilin 200 du (n_estimators=200) wagldanudnvesnuld

e

(max_depth) Wiy 6 w¥es leaming rate = 0.1 FsagmurudnsinmaiFouslilnduiull siuds
14 subsample waz colsample bytree i 0.8 Lﬁa’sﬁmﬁ?a&h\‘isﬁaﬂdaLLEWWLQ@%UNE%’JHALHMS?JMLG]'
A¥I9U Uan overfitting

dmfumsieseiluna mwsziludwiaslfifiuduanmsimsinszilagldnnuaves
finurmefielifoyaitinmeidumunsolinnesilégnionnntu Random Forest uag
XGBoost In15As1z94e TF-IDF vectorization Fadunisihanuduldlunisadsluna el

Tuwaiudn sub-skill Taddiyninanndeyaiusing
5.3) LSTM (Long Short-Term Memory)

lunadllassas1anuy Bidirectional LSTM 2 i Tnaduusniiniiganudn 100 units wagiuil
&@93 50 units 19 dropout tag recurrent dropout 989NN LAZENTULAAMIITIUIUTOU
(epochs) Wiy 100 el optimizer Ly Adam W3l regularization ietasiu overfitting uag

19 early stopping 33U class weighting teUuaunasenineana

5.4) Naive Bayes

Ya o

H33elYdanesiiu Multinomial Naive Bayes awsngdmiutoyaidetannuiioglugy TF-

Y

IDF waginziunisduunlssinnifidnvauzidunsiuivesdmisenuanvaus liseLilos

6) Wisuwisumuuuhwedmiuteyalsenmasuaingeu ldnseuiunis Train-Test

Split (80:20) oA Accuracy, Precision, Recall wag Fl-score

Taenszuun1seanatndulumy nnd 3-1
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Data Collection

Dataset with

DATA PREPROCESSING

Labels

Final Predictive
Madel

{ Data Cleaning ]—-[ Data Transformation }——-[ Cleaned & Normalized Dataset }

MODEL COMSTRUCTION

Yas
Good Accuracy?

MNe

—

Testing Set Training Set

Test Accuracy Train

-

Hyperparameters
Tuning

Prototype Predictive ;
Models H Model Algorithm }

AT 3-1 NTPRNLUUNTZUIUNITIVY
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NANISALUUNISIVY

nMdeaseliilingUszasd 1) WeRnwideyarinyeinainisvessAnsveniuisnuszniaiy
AunisnuaugenauasanIvledsuaiasnuiuiludsemalng 2) iesdnaueyavesinueay

ANNUADINTIULAAZ AU UYRNAINTTaNALISING wag 3) ieas1eduudnsuuseiiu

AUl dvanssauslumurdsunimun #ansieseieainnuguvesdeyatunis

N

[y

Y

[y [

A8 IUNAUDNANTIT AT LRI

e

4.1  wamnTsiauuaseuasvasanssausilianuvasdaausznAsuainseuy

14

1) deyauszmesuadnsnuiinveimuwmatiaiasiuyanaanlseniasuaingu

Y

Tudnifidenansfunutoyafifnnnussmasuatasnulusundsiiiedesiuimnss
goiduf Tngldmumudeyanussmeauuudumnsuauiman 1,132,871 Ysgnianu aniuledd
finseunalilddeyauuuasiangSuldun Linkedin ua JobThal.com Tneifudeyadudifon
manAL . 2565 B9 Surem na 2567 Tnedeyadanandinsiiudoundilnegainiuiivsenia 2564
09 2567 LLazL‘i‘]uﬂixmﬁ%’uaﬁmmummé’qﬂquhﬂfu

nnnsfuTuTsdeyafinanilerudngnszuaunmsiheuareadeya (Data cleaning)
nsanulagdidenmiiebusuamugniesesteyandeuisdnguuuudoyaiioliduiuns
Anzideyauddnhlidoyavimuaiusmaimaandsniaruaroindeyaudaiiy
337,450 31875 WARwaR3aT 4-1 wansdruaulsmasvatasnumaiusnulugnanssy

(%
1Y Y

ol TveIUszimAlne Sruaumadyna Hard skill wag Soft skill AUsINgluusaziumisuaIn
Foyawuin suvisifusznenniianfio System Analyst $1uau 90,529 $16M1T S098%NAD
Developer Wag Software Tester éumzﬁﬁwmeﬁﬁﬁﬁmuﬁaaﬁq@ﬁa Project Manager lus1u Hard
skill siusia Developer fs1uudfnygefigaiis 100,175 M Jsaonadosiuumumiiiusiney
sumadia @ausu Soft skill wudumLs System Analyst S81uaudrdnygsiiani 69,392
5098931A0 Software Tester uaw Developer Faazvioudannudfyresinuedunisdeas ns

WUATIER WagNIYINNUTINAULDY
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a9y AN UIUYIZNA FTAEnAR FTEnaR

Hard skill Soft skill
1. Requirements Engineer 41,450 27,811 35,781
2. Software Designer 26,890 30,415 18,371
3. Developer 73,999 100,175 42,405
4. Software Tester 70,893 65,535 52,606
5. Maintenance Engineer 31,825 22,370 25,556
6. Project Manager 1,868 2,388 11,768
1. System Analyst 90,529 76,561 69,392

EietY 337,454 325,255 255,879

2) deyausznasuadinsnuvinweaumaia

INMITeyAUTENIATUATIATIIUTVLA 337,454 $19MT Wuvinweeumaia 91uIu 321,921

= I YA v Y o 1 Y 1% a [ 1 4:1'
M IBuUEIelaTuunngurinuesaunatineandy 10 nqu Tunnsei 4-2

AN51971 4-2 INUIULALSDUALIINWENINUAUTENASUFLATITUIIWUNTINEEL TN NATA

[

# NNy U Sovaz
1. Programming Languages 113,966 35.40
2. Frameworks & Libraries 47,963 14.90
3. Cloud & Infrastructure 46,180 14.35
a. Database & Data Technologies 32,707 10.16
5. Software Architecture & Design 29,398 9.13
6. Development Tools 28,820 8.95
7. Al/ML/Data Science 8,587 2.67
8. Testing Tools & Automation 7,443 2.31
9. Security Tools & Techniques 6,312 1.96
10. Mobile Development 545 0.17
EietY 321,921 100.00%

NAINT 4-2 uansbiiuinnguinueniinisnaniswnniaada Programming Languages

AnluSosaz 35.40 voevinweyinun seaAeNguTinyy Frameworks & Libraries uay Cloud &
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Infrastructure Falidnaudosas 14.90 uaz 14.35 muddu nawuinwy Database & Data
Technologies NguVinwy Software Architecture & Design Uagnguvinue Development Tools &
dndwilndlAestiu fe Seuaz 10.16, 9.13 uay 8.95 uavdmiungu vinwzilidadies Ao ngu
inwe Al/ML/Data Science, Testing Tools & Automation tay Security Tools & Techniques

dnauouas 2.67, 2.31 wag 1.96 mudiu war nqunddndiutiosfianfe Mobile Development

Anduiiiesdosay 0.17
2.1) wamshnsgndeyarinyzaumaianwlusingy

nyaTinvgmumadalunguawilsunsuanusemasuaiasaudiuig 337,454
183 WUTIIY 113,966 519M3 FIasiausvinweinunysemasualinssudieglungu 90% -
95% uaznguinutiesiianllungudug lnedneazdeadnnulasdadiuvesusaznmulusunsud
THa3dlumagaamnssumenduasmsei 4-3

A151971 4-3 INUIULBLSDYATVDININYLAUN YU TUATY

# Minyaun I IUTWNTY MUY Sova
1. Java 19,449 17.07
2. SQL 18,398 16.14
3. Python 13,769 12.08
4, JavaScript 12,912 11.33
5. C++ 11,714 10.28
6. Kotlin 7,100 6.23
7. Swift 6,600 5.79
8. Typescript 3,708 3.25
9. Go 3,587 3.15
10. Php 3,194 2.80
11. R 2,517 2.21
12. Objective-c 2,404 2.11
13. Ruby 1,129 0.99
14. Scala 1,062 0.93
15. Powershell 1,050 0.92
16. Other (12 #1) 5,373 4.71
394U 113,966 100.00
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namMFAnziLandiiiuin M Java iWuamwiiusngunniian Aedu 17.07% vesinue
Frunwlusunsuvionun sesann@e SQL (16.14%), Python (12.08%), JavaScript (11.33%) uas
C++ (10.28%) BeruifuAnfiudnaniandt 66% vesussmanuiimaslunguil

@15 Kotlin (6.23%), Swift (5.79%), wae Go (3.15%) \lungunwilviiuazianienasvieu
Tdudanliuvesmeimuteundiaduuuunantiei Android/iOS uaysyuuiifiosnisaanadios
usifinNaBavieugs dmuawdu 9 1y Objective-C, R, Scala, way Powershell uwifaziidaduton
A1 3% nau Other (12 ) Anidu 4.71% vostonun uandliFuisenuannvansresnuildan

F33lugnamngsy
2.2) HaNTIATIwRveyaTinweiumAlla Frameworks & Libraries

MTATIETInYEmMUALlA Frameworks & Libraries 3117w 113,966 5190115 21nUseniasy
almsaudIwIY 337,454 $19MT RdauevinweinunUsemasuainsnunegludadiu 90% -
95% uavnguinuiesnanlilungudue Inelseasidenduiuwazdndiurouiasyinuean

Frameworks & Libraries #il4asdlun1ngnanvnssuseniwisnisiei 4-4

AN 4-G INUIULAZSDEAZVDINNWEAIY Frameworks & Libraries

# Frameworks & Libraries MUY Souaz
1. React 9,708 20.24
2. React native 8,820 18.39
3. Flutter 6,220 12.97
a. Spring 5,735 11.96
5. Angular 4,291 8.95
6. Spring boot 3,182 6.63
7. Vue.js 2,284 4.76
8. Jquery 2,155 4.49
9. Bootstrap 1,159 242
10. Laravel 827 1.72
11. Angularjs 817 1.70
12. Next.js 633 1.32
13. | Other (15 vinwe) 2,132 4.45
EietY 47,963 100.00
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NANTAATIENUIN React LU Framework Alduanudiengeaniulsznmasuainsnu aed
msseyiannds 9,708 Ten1s Amibudesay 20.24 vesinurlunguil sesasmnfe React Native
(18.39%) wag Flutter (12.97%) Tisiuteanudeanlunisiauwn Web Application wag Mobile
Application $8 Framework aifglufisesuniswamniuy Cross-platform saun Spring (11.96%)
wae Spring Boot (6.63%) F.8u Framework 4 Java fidiadlasunnuflonegasaiiiodlussding
YA MEUALIIUTEAU Enterprise Wag nay Angular (8.95%), Vue.js (4.76%) wag JQuery (4.49%)
Husfumuves Frontend Framework Aissasiinnsldeglugmanmnssugenisinag siosn Bootstrap
(2.62%) Sapsusnglunaredsznmeasuadnsau asvieuliiuisnuiieuves CSS Framework
dmSunisesnuuy Ul wenanniidedl Framework famiziangasiuntswaun Web i Laravel
(1.72%) d@%5U PHP tay Next.js (1.32%) d193u React dauﬂduﬁuﬂ an 15 Winwe Andudndiuses

[y 1 1

az 4.45 359U Framework MliiUs1nguasusiagsnanisaslidnaiuaaudiew
2.3) HaNTATwRveyaTinueiumAlla Frameworks & Libraries

nMyATIgiTinwgmumaila Cloud & Infrastructure 9143 46,180 $18115 INUsENIATY
almsudIwIY 337,454 $19MT RRBaueTinveinunlsemasuadasnunegludadiu 90% -

Y

95% wavnguinutesnanlilungudug Awnsnn 4-5

AN 4-5 NUIULAZSD8AZVRINBEA U Cloud & Infrastructure

# Cloud & Infrastructure MUY Souaz
1. AWS (Amazon Web Services) 12,699 27.50
2. Azure 12,073 26.14
3. Kubernetes 5,359 11.60
4. Docker 4,943 10.70
5. Gep (Google Cloud Platform) 2,668 5.78
6. Ansible 2,652 5.74
1. VMware 2,576 5.58
8. Terraform 2,226 4.82
9. Other (8 vinwe) 984 2.13
39U 46,180 100.00

HANITIATITNUTT AWS (Amazon Web Services) 1luvinweau Cloud fignszyunniigatu

9 9
(%

Usgnesuadnsau Inedidnuau 12,699 519015 Anluiosay 27.50 vesinwglunguil seawnfe

Microsoft Azure @aiidndrulndlAeaiunosay 26.14 (12,073 518019) avviaulAiuIn AWS way
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Azure Sspaduunamios Cloud suthilldfuanudisugdlunagramnssy lnsangluosngd
éfaﬂmﬂm\‘ia%ﬂﬁugmLL‘U‘U‘U%m'i (Infrastructure-as-a-Service: laaS)du3iu Kubernetes (11.60%)
uay Docker (10.70%) ifumeluladdiu Containerization fUsngluuszniauasingsm GCP
(Google Cloud Platform) Usingludndufesay 5.78 etfoundn AWS wag Azure usfdaiud
neamsluaedng walulagatiuayuaiu Automation wag Configuration 19u Ansible (5.74%) way
Terraform (4.82%) $2fi VMware (5.58%) fighasiiunumlussuuiinaunanunmsdnnisninens
WUy On-Premise uag Cloud-Based

dmsU vn Other (8 vinwe) Andudadiudosay 2.13 vewimuausngluuBnaiosuarly

Tuuengugsiamingu
2.4) wamvinseveyainueaumaila Database & Data Technologies

NMTIATIERINBEAUIMATIA Database & Data Technologies 112U 32,707519015 310
Usgmasuadnsaudnua 337,454 579015 JIdslauerinyeinuanUsenasuadinsauneglu

[ 1

dndau 90% - 95% uaznquimutiosianlilungudus Aann31990 4-6

AT -6 IUIULATTeYAYUBIINYEATU Database & Data Technologies

# Database & Data Technologies 1LY Sovay
1. Oracle 8,548 26.14
2. Redis 6,724 20.56
3. Mysgl 5,072 15.51
q. Sql server 3,383 10.34
5. Mongodb 2,778 8.49
6. Postgresqgl 2,059 6.30
7. Apache spark 1,156 3.53
8. Elasticsearch 756 2.31
9. Databricks 630 1.93
10. | Other (12 ¥inwy) 1,601 4.89
39U 32,707 100.00

HAN15IAIINUT Oracle uszuugiudeyailasumnudeunnniian Ineusingludsznie
Suansudau 8,548 918n1s Anluiesay 26.14 vewinwrlunquil seaswnfe Redis (20.56%)
way MySQL (15.51%) Baazvieulmiutanisldszuugmudeyaniiviawuudmgiad (Oracle) uazihuy

Toiwuwosa (Redis, MySQL) 585a51 SQL Server (10.34%) SsaaidudidesllunguesAnsiifimuiuey
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wWandushewmeluladues Microsoft ague?l MongoDB (8.49%) uaz PostereSQL (6.30%) wansliiiy
femufenvesgrudeyauuu NoSQL waggnudeyaidsduiusuuulomuresalusyuuiidiosnisany
8ang dau Apache Spark (3.53%), Elasticsearch (2.31%) waz Databricks (1.93%) wiaviidndiu
tlouni uinazvieulifiufansldauluesdnsfisjautiumalladifstesiunsuszananatoya
vwalviey way ngudug 8n 12 vinwe Andufesay 4.89 vowimua Sudumeluladgudoyaanis

NNy 1 Amazon Redshift, Neodj, Memcached, Google Bigquery Lazau
2.5) HanTInswRveyaTinueiumella Software Architecture & Design

MMTAATIERINBEAUNATIA Software Architecture & Design 911U 29,398 $18A15 211
Usgmasuadnsaudiua 337,454 5799015 JdslauevinyeinuanUsenasuadinsaunegly

[ 1

dndu 90% - 95% uaznguinutiesiianlilundudus A 4-7

AT -7 TUIULATTo8AYVBIINYEATU Software Architecture & Design

# Software Architecture & Design 1MUY Sovay
1. Command 10,408 35.40
2. Strategy 6,848 23.29
3. Microservices 4,008 13.63
a. Design patterns 2,000 6.80
5. MVC 1,767 6.01
6. Solution Architecture 1,558 5.30
1. Factory 807 2.75
8. Bridge 612 2.08
9. Other (11 vinwe) 1,390 4.73
EietY 29,398 100.00

NaMTAATIEINUIT Tinwgiiusnguinfigaie Command Pattern Tasfiduau 10,408
s19m13 Anudosay 35.40 vesinurlunduil sosasnie Strategy Pattern (23.29%) uax
Microservices Architecture (13.63%) 3sagviaufiesnisliannudfyiu wuaRaduniseeniuy
gondlaansuennihfiruiuiaveu uaziiuanudaveulunsuiuasunginssuvesszuy
d115U Design Patterns Tunmsau Wi Command, Strategy, Factory, Bridge Sidnaiusiuunnnin
Yovay 70 Fauansiiiuinuenea é’fﬂﬂﬂﬁmmﬁwﬁmﬁuﬁugmumﬁﬂﬁm OOP (Object-
Oriented Programming) Wa Reusable Design Solutions LtelilAnanunsathgssnwnazveelaly

Je8¥81 Yinye Microservices Architecture (13.63%) Usingluserunigaauiu azviounuiliuves
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nsidsulUasaninenssussuuainwuu Monolithic lugn1suenu3nisges (loosely coupled
services) Nianunsanauway deploy laognsdasy
1ANINUTINUINBLTATIESS WU MVC (6.01%) war Solution Architecture (5.30%) fi

v v

Usngludndiunddny Jawansliiiudtesdnseng q Tianudidyiuiupadadasadsdunisdnnis

[y

Augendwisluseiuszuuuazluga dwsu ngudug 8n 11 vinwe Anlusevas 4.73 veinue

VMR TP TINLUIANDY % 19U Singleton, Adapter, Proxy, Domain-Driven Design (DDD)

waz Event-Driven Architecture Tiugfazliusingues uandiunumddgluszuuaniznig
2.6) HaNTIATIwveyaTinvemumalln Development Tools

nMATIEinyzaumaila Development Tools 411U 28,820 518013 ANUszAASUATTAS
U 337,454 193 §HTglaueyinveninuanyUssmasuadasauiegludadiu 90% - 95%

U 8 Tinwe waznquinutesiigalilungudus fannsei 4-8

AT 4-8 TUIULATTeYAYIBIINYEA1U Development Tools

# Development Tools U Sovay
1. Jenkins 12,664 43.94
2. Git 5,187 18.00
3. Jira 3,876 13.45
4. Gitlab 1,847 6.41
5. Confluence 1,400 4.86
6. GitHub 1,392 4.83
7. Bitbucket 789 2.74
8. Gitlab Cl 624 2.17
9. Other (11 yinwe) 1,041 3.61
3734 28,820 100.00

NaMTAATIEINUIN Jenkins Wuedesdiefldiunisnandanniign Tnediduiu 12,664
s1em13 Andudosay 43.94 vesinweiaualunduil Ssagviouliifuinuisuvonsdosdiolunds
Cl/CD (Continuous Integration / Continuous Deployment) Figeloinas Build, Test wLa¢ Deploy
gordunsidululnesnlufuazsdeiiles sosaan Git (18.00%) Fufuniesieneiiunoulnsaiiugu
AAlunmaiauwuuiin @ Jira (13.45%) Sadussuudanmsau uaziniesiiond GitLab (6.41%),
GitHub (4.83%), way Bitbucket (2.74%) Fadudunnannosunisinns Repository kay Cl/CD

#ou Confluence (4.86%) MifuN153AN15ANF (knowledge management) hawtanasuseney
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SEUU Way Gitlab Cl (2.17%) fadudiuasuues Gitlab dwsunisvin C/CD Anulaluvanalsenie
1 [} o v} 1 d{' a £y} a < % d'= [~3 dl' = d' % 2 I3
Nuuiy dmsungudug 8n 11 vinwe Anluievar 3.61 Falueodlenldaneinunielueding

Wiy Trello, SUN wag CircleCl Wudu
2.7) HansnTendeyavinwemumetia A/ML/Data Science

nMATIEinyzaumnAila Development Tools 411U 28,820 518013 AnUszAASUALTAS
NUIWIY 337,454 T18M15 FIRBLEUeTInvEImUIINUsEnaTuadasauniegludagdiu 90% - 95%

U 9 Tinwe waznquinutesiigalilungudug fwnsem 4-9

ANS197 4-9 NUIULAZID8AZVDINNEEAIU Al/ML/Data Science

# Al/ML/Data Science MUY Souay
1. Machine learning 3,788 44.11
2. Tableau 1,652 19.24
3. Tensorflow 749 8.72
a. PyTorch 647 7.53
5. Data mining 504 5.87
6. NLP 391 4.55
7. Pandas 205 2.39
8. Scikit-learn 188 2.19
9. Keras 103 1.20
10. Other (9 ¥inte) 360 4.19
EietY 8,587 100.00

NaMTAATIEINUI Tinwgiiunguiniigafe Machine Learning $1uau 3,788 516715 An
HuForay 4.1 vevinugnguil Ssawtouliifuinagpamnssudindlinuddnyfuuuin
ﬁugmmaﬂmsﬁﬂuﬁﬁuaqLﬂ%qmﬂﬂdwmﬂ%’muméaqﬁaLawwz‘mq 09848 Tableau (19.24%) @
Huiesesdlodmiunsuansiatoya (Data Visualization) Aldueuaziinnuansalunis
TATwtoyaiessia Jslasumnuienlunuiiu Business Intelligence (BI) wa Data Analyst
dmsuedesiiedmduinuiuazyszananalunaogns TensorFlow (8.729%) uaz PyTorch (7.53%) f
Usngluseuas aevisufsniuilunves Python-Based Deep Learning Frameworks fisos¥unu
srunm e wagdoauldvannuany dmduvinugdu 9 Musngluszdunans léuA Data Mining
(5.87%), Natural Language Processing — NLP (4.55%), uay Pandas (2.39%) 3aieadasiunisar

Toya N15UTEIANATANN LaENITIANISYATRLARINEIAU Lay Scikit-learn (2.19%) uag Keras
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[y 1 ¥

(1.20%) wiRzilidnautosnit uidsmstiunumiuszaunisidanuasslunuinszideyauazluma
machine learning wuuiosiu uazdmsungudus 8n 9 vinwe Andusesay 4.19 vaaianun 9
p13IMDNATBEUSOlaUIISaNIENIG 1Y LightGBM, XGBoost, DataRobot %58 MLFlow 74l

WINANTORNIZUIDIANT
2.8) WamTIATwveyainyeaumAlla Testing Tools & Automation

MMTAATIERTINBEAUIMATIA Testing Tools & Automation 91U2U 7,433 519715 31nUTENA
Sualinsaudnuiu 337,454 s18n13 GIdeLauevinveinunUssnmasuadasaunegludadiu 90% -
95% d1uI 12 finwy uaznaunnutlesigalilungudus dan1sei 4-10

AT 4-10 PIUULAESOUAZVRWINBEAIU Testing Tools & Automation

# Testing Tools & Automation U Sovay
1. Selenium 1,748 23.49
2. Jmeter 899 12.08
3. Postman 839 11.27
a. Cucumber 657 8.83
5. Appium 609 8.18
6. Junit 583 7.83
7. Cypress 490 6.58
8. Robot framework 488 6.56
9. Playwright 238 3.20
10. Loadrunner 201 2.70
11. Soapui 182 2.45
12. Katalon 151 2.03
13 Other (5 vinwe) 358 4.81
U 7,443 100.00

NANTIATIZINUTN Selenium Wuasesilefldfumnuionniian Tneusinglu 1,748
s19m13 Anudosay 23.49 vesnguil Tvasvieudn Selenium SsnufuadosilodnlusRdmiuns
gy Ul 7ildsunuiougsaalugnamnssumenduas edosilesu Performance Testing 8814
IJMeter (12.08%) wag Postman (11.27%) 7il4dm3u API Testing sasaaunA3osilonaaauLuy BDD

Y]

(Behavior-Driven Development) 1@ Cucumber (8.83%) Wag Robot Framework (6.56%) Aélsna

a o

gnnandsegaunavians lngldsauiunsifeu Test Case fiosuralunusssuyd wenaini &

nuA3pelonENIdY 9 WU Appium (8.18%) dvsunadeu Mobile App, JUnit (7.83%) d1113u



45

Unit Testing U Java ag Cypress (6.58%) Fitfun1sneaeu front-end web fae JavaScript 5?1‘1?1’;\‘1
é’fﬂ‘wuﬂaq'mLﬂ'%laaﬁaﬁﬁmﬂ%mul,aww 1 Playwright, LoadRunner, SoapUl uag Katalon Us1nglu
Frdnusuius 10% wansidiudannumainvaneveedesdiefidonldmudnuasauwas
walulaBuosszuy uazngudus 8n 5 sinwy Andudesas 4.81 Teenasuiaaiedleldlion L9u

FitNesse, TestNG, BlazeMeter %58 Neol oad
2.9) HaNTIMTwRTeYaTInweAumALlA Security Tools & Techniques

nMATIEinYzauAila Security Tools & Techniques 411U 6,312 9187115 nUsENA
Sualinsaudnuiu 337,454 s18n13 GIdeLauevinveinuanUssnmasuadasaunegludadiu 90% -

95% d1uI 12 finwe waznguiinutesgalilunguaus fwm1sei 4-11

AT 4-11 PIUNULAEIOYAZVRWINBEAIU Security Tools & Techniques

# Security Tools & Techniques MUY Sovay
1. Firewalls 1,648 26.11
2. Penetration Testing 816 12.93
3. Encryption 656 10.39
a. Security Testing 654 10.36
5. Siem 615 9.74
6. Splunk 434 6.88
7. Oauth 372 5.89
8. Owasp 245 3.88
9. Nessus 163 2.58
10. Ips/Ids 133 2.11
11. Burp Suite 119 1.89
12. Data Loss Prevention 116 1.84
13, Other (8 #inwy) 341 5.40
U 6,312 100.00

NANTAATIENUI Firewalls Wuvinwgsnunadasafeildiunmsnaniannian Ay
26.11% suaaﬁﬂwﬂuﬂa;mﬁﬁgwm 5998941 Penetration testing (12.93%) way Encryption (10.39%)
HuvinuziBegnuazidadesiuiiosdnslvirruddny Tneanzlussuuiidesnsmsusyifiuanudes
waznsUesiudeyadifsy §1w3U Security testing, SIEM uag Splunk fdnausening 6-10% R

FiiuiennudeansinuefunsnTvaeukaglin s e RN salauatUaendeouuy Real-Time
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(%
a v a v

Tnsamnglussdnsvmnanatsdslng venanisdiinveiiefestunmsiansansuasteding
OAuth, OWASP, Nessus, IPS/IDS, waz Burp Suite Faazvioulfiufermumainnaisvesaiodiod
T#lunszuiuns secure SDLC wagngs Buq 8n 8 vinwz Anlufesar 5.40 Jadumadnuas
w3asdlaaniy Wy Metasploit, AppScan, PKI, 138 Security Assertion Markup Language (SAML)

gnldaulunquesinsiangmunsossuuniunsg g
2.10) HaNFIATIwNTRYATINYEAWMATA Mobile Development

NTATIEAinYzauAila Mobile Development 411U 545 578013 9NUsEAASUALTAS

UM 337,454 518015 Fedunneniidndrutesnandeiieuiunguiinusidanaiindu S

6 NNWL FIANSIN 4-12

AT 4-12 PIULAEIDYAZVRIWINEEAIU Mobile Development

# Mobile Development 14U Sovay
1. Xamarin 185 33.94
2. Android sdk 154 28.26
3. lonic 112 20.55
a. Cordova 70 12.84
5. Java (android) 12 2.20
6. Phonegap 12 2.20
39U 545 100.00

uan AUt Xamarin uinuediwuaniaalundui Tnefidwau 185 s9ems Andu
Yovay 33.94 599a3A0 Android SDK (28.26%) Wag lonic (20.55%) sdruduunaniiesuisessu
AMSIAILILUY Cross-Platform %39 Native Android lngtanig sesasnCordova (12.84%) wag
PhoneGap (2.20%) udumnaluladuuu Hybrid Application Adsmausngeglulsznmesuadng
wiarlduanufisntosandefisuiu Framework #lnsindn

599891 i Java (Android) Usnglusediud (2.20%) enalumsedagtutiniamnd
wulthnUAeululd Kotlin w3 Cross-Platform Tools unu wiisuiusisvesinuslunduilagiion
LﬁaLﬁauﬁumjmﬁu wifuandlidiuin narnderadenistinfimun Mobile Application Tneiamnnzdid

AnumgIvglumalulagnausaianuiiuunannasule
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3) deyausznatuadasnurinueauyaaa

dieinsandeyaussniasuadasnuiseyinueidayana (Soft Skills) viavuadnuiu 255,879

'
a Ya o

519713 lnurinweidauarafiusinguesiianiideaueliludndiuysyann 90% 31w 12 vinwe

9

Layyinwzdus 8n 10% lnsuanisgazldsndnuiuasilazsovazuaslaazinuelun1sen 4-13

M1399 4-13 uulaziogagiinueiauaUsenasvaiasudiuninyeauyana

# Vinweideynana I1U9Y Soway

1. Management 63,744 2491

2. Communication 42,956 16.79

3. Collaborate 38,118 14.90

4. Problem-solving 23,624 9.23

5. Analytical 19,205 7.51

6. Planning 12,307 4.81

7. Leadership 8,609 3.36

8. Responsibility 6,262 2.45

9. Pressure 5,399 2.11

10. Innovation 4,156 1.62

11. Creative 3,695 1.44

12. Commitment 3,396 1.33

13. | Other (47 #") 24,408 9.54
33U 255,879 100.00

NaMTAATIEINUI Tinwgiiuanguiniigafe Management dsUsingdnu 63,744 A%a A
HuFeray 24.91 vesvinugiimualunguil uansifimnssusenduaisudufosdivnuenisuims
dansluauiumaluladasaumatazwansius 599a3u1m Communication 16.79% Waz
Collaborate/Collaboration/Teamwork AaLduuszanm 14.9% Fafeidesiunnuaninsalunis
yhauswAUBy warnsdeansiiiiusyavsnm Sadussduseneuddyuosnisianuduiiusinu
goNdwIsTiunsioansseninediy dninveduiidanud oy 1oun Analytical (7.519%) wa
Problem-solving (533 9.23%) uanstsaudndulunisaninsiziwasuiteymegradusyuu

vinwg Planning, Leadership Way Responsibility dndusglusyiunans (2-5%) Sauieades
fumsnausy MITURRTEU waznviind vinwsfiusnglusssusiusdinsdianuddny o

v v

Innovation (1.629%), Creative (1.44%) uwag Commitment (1.33%) Favauanianishimnudfyiu

'
a

NsARBaIANTY N153ENAT warANYeiu dungu Other (47 A1) FasauvinwelBayanafny
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Liveeiin Aaludesar 9.54 vesfeyariavun uansliiuinnuvainanevesnudnvarunanam
nesAnslinnuaulaluszduianzngy
TngasUluninsin mslnseiinuedayaradlniuil inveaun1suimsdnns n1sdedns

wagn1sviauTniy Wuiinvenaniilasunnudeanisgilunirenaimnssugensinag
4.2 WamMIIATERYATInEEAuANRINTs Az uisuvasIfInssuganduasine

uansinTeiluiatet fitethiauenduiinuelu 2 nduvdnde fumeda wasduyanaly
UABZALVLUDIWIL 7 Auntsnu Taun Aensau@esns (Requirements Engineer) 1in
DONWUULONAWIT (Software Designer) tnwaugenmAwIs (Developer Software) nnndau
waAwIs (Tester) Insgouungsweniiuas (Maintenance Engineer) §3nn13lasen1swenanas
(Project Manager) uaz W ms1zsiszuu (System Analyst) Ailgmnusliluvauwaniside

Inglunmagiunilsazesuisisinueaumaialunnaziunisnu tagludiuvesineenu
wiadaadudnsgiludiuvewinvegasinuiu 10 nguges tawn 1) Programming Languages 2)
Frameworks & Libraries 3) Cloud & Infrastructure 4) Database & Data Technologies 5)
Software Architecture & Design 6) Development Tools 7) Al/ML/Data Science 8) Testing Tools
& Automation 9) Security Tools & Techniques wa¢ 10) Mobile Development Tu 5 duguggn
durtnugduyenaiauonagsan 5 Sudu lnedineandeadsil

1) FUUUNIAINTAINADINTT (Requirements Engineer)

IINMITIUTIUTENATUATATINUTIMLA LW UUTIAINIANNRDINTT 41,450 S18N1TNUDN
HANTIATIEITINweBanatianusinglulsemasuadasnudnsuiwidmnsanusenis g

#sNNFuTInwamatia 10 nay Tinweaumaila 311U 27,811 finve wazvinyeauuana

[
[

U 35,781 vinwe lnglisieaziduneadl
1.1) YINWLMUNANATDIAINTAINUABINIT

NANTIATIEI WU nguTinueiusINggean 90% wsneglungu léuA Programming
Languages (37.26%) 509a311ABN§Y Software Architecture & Design (14.07%) Database & Data
Technologies (12.38%) inwga1u Frameworks & Libraries (11.72%) Cloud & Infrastructure

(10.86%) wa Development Tools (6.51%) anuandiu fannd 4-1
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Al/ML/Data Science Other...
4.55%

Development Tools
6.51%

Programming Languages

Cloud & Infrastructure 37.26%

10.86%

Frameworks & Libraries
11.72%

Database & Data Software Architecture &
Technologies Design
12.38% 14.07%

A9 4-1 dnduiinweaumAlATeIAmINIANADINIT (Requirements Engineer)

¥

Slofasaluusesnduinuedosiinuuniian 5 nduthilu 5 Sufuusn feil
ﬂfjuﬁ 1: Programming Languages (37.26%) WU 3fnIAuAeIn1saIsivines SQL, java,
python, C++ e JavaScript

ATl 2: Software Architecture & Design WU Mimnsadeansdesdrlauuannis
PONLUUTTULIRolvnwe 1A Command pattern (6.54%) Wag Strategy (3.74%)

A7l 3: Database & Data Technologies (12.38%) Uszneusheinuegiudeyavainuaied
Jrnsanudean1snasi Tiun Oracle, Redis, MySQL, SQL server wag MongoDBuLARsHIAIN
Fudulumsidlalassaadeyaiiteatiuayunsinsginudoanisidatussuugudeyaase

ﬂfjmﬁ 4-6: Frameworks, Cloud, Tools (5334 ~29%) ﬂﬁjumd’lﬁ‘imﬁﬂ%ﬁ’luﬁamework Rty
React Native, Spring, Flutter, LaziA3osilawaLy Jenkins, Jira, Git 52189 Cloud 1y Azure,
AWS

uaz NauT 7-10: Emerging Skills (5211 ~7%) léuAvinue AI/ML (4.55%), Security (1.45%),
Testing (1.01%) wag Mobile Development (0.18%) wiagiidnaulinnn wanandlsmdiuinluuig
szuudutou Iensanusenisenaneuiilamalulaginivionuanie 1Wu nsuszananateya

danSurvsenuUaenievasloya i 4-2



TECHNICAL SKILLS OF
REQUIREMENTS ENGINEER

Programming Languages —-

SQL 8.49% Softw. Architect & Desi
java 7.08% __—- Software Architecture esign
python 4.64%
CH++ 3.62% i
JavaScript 2.95% I Command 6.54%
| Strategy 3.74%
Database & Data Technologies —— Micrgservice; 1.07%
Solution architecture 0.76%
I MWVC 0.51%
|
1
Oracle 5.04% !
Redis 1.75% __—— Frameworks & Libraries
MySQL 1.67%
SQL server 1.23% i
MongoDB 0.85% I React native  2.43%
| Spring 2.08%
Cloud & Infrastructure ——- React 1.96%
Flutter 1.37%

Spring boot 119%

Azure 31%
AWS 3.03% _ —— Development Tools
Kubernetes 1.09% 6.51%
Docker 1.05% )
IvMware 0.89% Jenkins 2.69%
Jira 1.28%
Git 0.94%
A A R AT — — Confluence  0.50%
GitLab 0.33%
Tableau 1.56% . -
Machine learning  1.55% _—~ Security Tools & Techniques
Data mining 0.35%
TensorFlow 0.30%
PyTorch 0.25% Firewalls 0.48%
SIEM 0.29%
. ; Encryption 0.14%
Testing Tools & Automation —- Splunk 0.13%

Penetration testing  0.10%

Selenium 0.22% _ —- Mobile Development

IMeter 017%
ostman 0.12% :
?Um‘t 010[; Xamarin 0.07%
AppIUM 0‘09; Android SDK 0.06%
. (]
Cordova 0.04%
lonic 0.02%

AW 4-2 YinwelBanatiaTeLnlAINTANRDIN1S(Requirements Engineer)
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1.2) YinWgMUYARAYDIAINTAIINABINTS

A TIATIEvinuesuyanaiidunufeInsgefian 10 Sifuusn vesimnsmusionis
#o Communication (23.33%) Wurtnuefiddafiarlusumisd agviouunumvesimnseniu
foenslugiu "fiden” seminagldnunasiiuinun Sssududosienenmnudosnisldodisgnios
AsudaL wazilade sesaan Collaborate (16.84%) wa Problem-Solving (12.80%) Faitiu
auanansolumaiehniuiniiaey warmsiesginadonidsszuuidielinnunguiede
wi3edotauduAniu saufl Analytical (12.55%) fiuinuitusngluseiugs azvioufaunuily
nsvhnuiudoya mnudsnisvesdld uaznszuIumsiesEidedn Wethandavindermunid
AN wonni inweduiddayléiud Planning (6.95%), Leadership (4.09%) wag Responsibility
(3.07%) Jsagvipufsrnuanunsalunsfvundiduanud fyredny Uimsna wayulingeuse
WaSWSTIdweU waznguinuy Innovation (1.94%) uaz Commitment (1.78%) uansliifiuinusiay

[y

Jdnd1uAUINIte8 AININT 4-3

TOP 10 SOFT SKILLS FOR
REQUIREMENTS ENGINEER

(@) Communication . %

N
W
7]
%
]

oz
o3 Problem-Solving 12.80% .

O4 Analytical 12.55% .

o5 )

06 Leadership 4.09% .

o7 )

o8 )

[@}S) Innovation 1.94% .
10 Commitment 1.78% .

AN 4-3 VinweiTayana 10 S1AULSNYBRLILIAINTAIINABINTT
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2) UneRnWUUYENAKIS (Software Designer)

IINMITIUTIUTENATUATATINUTIMLA LW UUTIAINSANNABINTT 26,890 S18N1TNUN
HANTIATIEITINweBanatianusinglulsemasuadasnudmsuiwidmnsanusenis g
#sNNFuUTInweametia 10 nay Iuuvinwenarunulunguill 30,415 $19M3 waznguvinye

AuyARaIILIL 18,371 T18n15 InwaziBeadasialuil
2.1) Yinwzaumailavestinesnuuutenawls

NANTIATIEI WU nuTinueiUTINggeanUsEann 95% usneglunga leuA Programming
Languages (38.30%) ia\‘ia\‘imﬁaﬂeju Frameworks & Libraries (18.21%) Database & Data
Technologies (12.16%) vinwga1u Cloud & Infrastructure (11.90%) wag Development Tools
(7.75%) Software Architecture & Design (7.75%) MMua16U

foyarsnan wandliifiuinosdanuimunvlusunsudsaadusinugndnueagivhaus
msawendAnIdudunnglumsimulusunsmarszuusing q aufududud
tiianndediinulunmsldimsnisniefiuussansamlunsiam uazanuaunsolunsdonso
WazUIMNSIANTTUeYaINg IUTaYas1e 9 uenniifadasiiviuesu Cloud & Infrastructure wae
Software Architecture & Design dhuivengliiuininimulugatagiuilifivaundouldn usds
AounlauTunveInis Deploy s¥UU wazmseenuuuanUnenssy wazanvinengy Development

Tools wansisnudfgyvadTooatuayuluRsnIsiauIgeniws AN 4-4

Other

Development Tools 5.15%

6.53%

Software
Architecture &
Design
7.75%

Programming
Languages
38.30%

Cloud &
Infrastructure
11.90%

Database & Data
Technologies

12.16% Frameworks &

Libraries
18.21%

ANT 4-4 AAFIUTINWLAUNARAVDIALAUIUNDDNLUUTINALIS
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Sofinsanvinuzeesluusiaznguinuedidesdl 95% usn lneldentiausiamyvinusgosiiny
mm’?iqow 5 SUAULIN WU ﬂa;uﬁ 1: Programming Languages (38.30%) #U31 1noonuuugeninls
AITLYiNYy JavaScript, SQL, java, python wag C++ ﬂ’sﬁﬂ‘ﬁl 2: Frameworks & Libraries (18.21%)
wuin ThesnuuuTendliAIsivinyg React native, React, Flutter, Angular Wag Spring ngafl 3:
Database & Data Technologies (12.16%) Usgnausevinuzgudeyananvaneiitnesuuy
wanAlIsAIsi lakA Oracle, MySQL, Redis, SQL Server Wag PostgreSQL ﬂa;uﬁ 4: Cloud &
Infrastructure (11.90%) Usenaumig AWS, Azure, Docker, Kubernetes way GPC sua1nu ﬂﬁjﬂJ‘ﬁl
5: Software Architecture & Design Usgnausig Strategy, Command, Microservices, Design
patterns wag MVC audndiu dndnUszanas 5% fwdoanlungudu Adsnaduinueiidaioans

g UUIIINIBNUNABINTANHANTARNE FININT 4-5

TECHNICAL SKILLS OF
SOFTWARE DESIGNER

i 1.Programming JavaScript  7.83% python 4.07%
| Languages sQL 6.64% T 2.90%
Jjava 5.01%
~atou| 2'Frame_works React native 3.57% Angular 1.67%
{{D} & Libraries React 3.41% Spring 1.52%
Flutter 2.81%
3.Datab o
PRk -Database . Oracle 2.75% SQL Server 1.31%
=% &DataTechnologies MySQL 210% PostgreSQL  118%
Redis 2.05%
4.Cloud AWS 357%  Kubernetes 122%
& Infrastructure Azure 3.41% GPC 0.77%
docker 146%
5'SOftware Strategy 1.93% Design patterns 0.68%
Architecture & Design Command 181%  MVC 0.57%
Microservices 1.25%
o f'é:; 6.Development Tools Jenkins 2.64% Gitlab 0.41%
@ Git 1.68% GitHub 0.36%
i Jira 0.60%

@% 7_A|/ML/Data Science Machine learning  1.46% TensorFlow 0.22%

Tableau 0.60% PyTorch 017%
Data mining 0.31%
=- B‘TEStlng TOD'S Selenium 0.19% Cypress Robot  0.08%
& Automation IMeter 017% framework 0.08%
Postrman 012%
0 9.Security Tools Encryption 020%  Splunk 0.09%
@ &Techniques oAuth 016%  Siem 0.07%
Firewalls 0.13%
10.Mobile
Xamarin 0.04% Android SDK  0.02%
Development lonic 0.02%  Cordova 0.01%

ANA 4-5 PNELTINALAVDIFIAUITNDDNBUUTDNAKIS
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2.2) YiNYEAUYAAAYBITINDBNWUUTONALIT

finwedfiwusniianiie Collaborate way Communication WwassinueiiAnituitouadanil
vagmun wansiiiuiununvestinesnuuusenduasiedldnisdeasetazmsviausia iy
sysgnAnuarTiiang wazgidnlddmdedu 9 lunssurumsiauneonduag deunfe vinue
Problem-Solving wa¥ Analytical wansfsnisiithesnuuugensduwasesamnsarianudladaymi
Fudou Andiaseilasiains uasnauauuinauilofimangaufuuunnsldou

YenNigmy nauinwy Planning (5.82%), Leadership (4.22%), uaz Creative (3.99%) Us
veninineenwuuliifiswifos “An” uaz “Aeans” uidudesanunsadanisnszuiunseanuwuulig
Uszansnw feaduluiin wasAnuennseuiloonuuussuuiinsafuussaunsalild dawinwedun

TouA Responsibility (3.08%), Pressure (2.29%), waz Innovation (2.27%) %ﬂLLﬁ%ﬁﬁﬂmuuaﬁmﬂﬂ

Y21 I3 4:1' £y} I 6 a W .:4' d'
LA UUDIAUTELNDUNUNDDNLUULBNALITAITH ANAINY RSN 4-6

TOP 10 SOFT SKILLS FOR
SOFTWARE DESIGNER

Collaborate 22.87%
Communication 21.94%
Problem-Solving 10.69%

Analytical 8.78%

Planning 5.82%

Leadership 4.22%

Creative 3.99%
Responsibility 3.08%

Pressure 229%

Innovation 227%

ANA 4-6 PNELTINALAVDIFIAUITNDDNUUTDNAKIS
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3)  dnmuIwesLIg (Software Developer)

PNNITIUTINUTENATUATATURMLA LU UIIAAINSANNABINTS 73,999 T18MTNUIN
HANTIATIEITINweBanatianusinglulsemasuadasnudmsuiwidmnsanusenis g
#sUNNFUTINwBamAlia 10 nay Tinweaumaila 311U 100,175 vinve wasvinweau

UAARTINIY 42,405%1Nwe tneilsneazidenmall
2.1)  INWEAUNALATDITNNAILITBNALIS

nauinwedanaiafiusinglulsemeasuadnsau waasliiuindmumlnuiugenduwas (wu

o
al

Programmer 38 Developer) giadlitnudAgag1sundusinegineitasiun1simuilanlnenss

[

1giun Programming Languages (37.64%) {unguilasumnudfieygaan sesasun Frameworks &

9
<

Libraries (22.41%) \Junguifiunumddnysesasn freifiumnuiiuazimsglunisiaun §osn
Cloud & Infrastructure (12.28%) Wag Database & Data Technologies (9.24%) LansaeAIL
Fosnstinsianniianansa deploy svuuuu cloud wavdansgudeyalsegisdangu Development
Tools (8.20%) sinudAgluaiu workflow Way automation WazSoftware Architecture & Design
(6.10%) uansisrnudesnstiniannidllavénnisesnuuuszu Weatuayumsvenedinaynsg
Ungesnwssuuluszezend @i Other (4.13%) Aevinwzianizngyl Wi Mobile Development,

AI/ML, %38 Security MAg89AUUSUNIUANIENE AN 4-7

Software Architecture Other, 4.13%
& Design, 6.10%

Development Tools,
8.20%

Programming
Languages, 37.64%

Database & Data
Technologies, 9.24%

Cloud &
Infrastructure,
12.28%

Frameworks &
Libraries, 22.41%

N 4-7 ARAIUNNYLAUNATATDILNNAUNYDNALIS

Wennsanvinuedesluwiavnguinueinesdl 95% wsn lngdeniauaanizinyedosy

WULINTIEA 5 SUAUKSA FaN1599 4-18 WU Programming Languages (37.64%) wuin tinwiaiun
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gonawsdulng Sudusesiiinweaunisil@oulusunsulaun Java, JavaScript, SQL, Python wag
C++ ONUAIAU #aU1 Frameworks & Libraries (22.41%) wui1 dnwaungenauwsaulugiaasi
vinweduilanudsu Taun React, React native, Flutter iag Spring anuaauaIu Cloud &
Infrastructure (12.28%) wuin Wnwefidnimusenduisaisdladun AWS, Azure, Docker,
Kubernetes, Google Cloud Platform @Mua19u Database & Data Technologies (9.24%) WU
Wnweidniaunsenduasiiland Redis, MySQL, Oracle, MongoDB tag SQL Server A1ua1su
way Development Tools (8.20%) Wuin sinwedidnianvenduisast 1eun Jenkins, Git, Jira,

GitLab wag GitHub AMLEEy LanSFInINg 4-8

TECHNICAL SKILLS OF
SOFTWARE DEVELOPER

1.Programming Java 627% 6.5oftware Command  184%
JavaScript  5.00% i H Microservices  1.38%

Languages = o Architecture& Design P v
python 379% Design patterns 0.73%

37 640/0 C+ 377% 6 1 00/0 MvC 0.67%

2.Frameworks 7.AI/ML/Data Machine learning 1.00%

&Libraries Science E?:?;ﬂﬂw 321‘;3:
Tableau 015%
22.41% 2.05% Qi om%

3.Cloud
& Infrastructure

12.28%

8.Testing Tools Selenium  0.21%

. IMeter 015%
& Automation Junit 015%

Posti oM%
1.100/0 Czc:rn: bner 0.09%

4.Database Redis 285% 9. Security Tools ST 012%
z MysQL 1.68% - Encryption 0.12%
&DataTechnologies S 126% & Techniques Ghuth 012%
MongoDB  1.06% Firewalls 0.10%

9 . 240/0 SQL Server  0.82% 0 _750/0 Security testing 0.07%

5.Development Jenkins  3.41% 10.Mobile
Tools S o Development
8.20% Iy 0.24%

GitLab 0.61%

AN 4-8 YINWELTUNATAYDIALAUSE NN NAWIS
3.2) YinwgmuuAAATasiniRNgoNAws

IR TaYaraInweyAranUTINg luUsen AT vadinsuvessiwsiniamw

FNALIT INWIWNAY 34,076 5790715 WU Collaborate (24.82%) 1HuinweAlasun1snanidaunn
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fign axvioufssssuvAvesnsianevldusAinThamduiin madeuldnsiudu ns review
code wazmsunlgmsmiuluiinuuu Agile %38 DevOps s83a311 Communication (22.70%) 1Uu
vinwgsosawn Fatuanuanansalunsdeasiuiin yanefugld (user) wazsesunanisyhny
agnadLan nsdeansiintivandefinnatslunszuiunisiamn sdexn Problem-solving (13.14%)
waz Analytical (7.97%) uandlidfiuisnnuannsalumsindanssnsuasuidammanaiaiiinty
FEWINNITHAILN WAz Planning (4.10%), Responsibility (3.45%), Way Leadership (3.36%) @giiou
TAfuIussiutsuesiniaun (aeaniz senior #3o team lead) Suludpediinweauns
TNUNY AIUANIY hazifid duvinweganu Creative (2.80%), Innovation (2.31%), uag Pressure
(2.31%) wansliiuinesansdalianuddyiuauauisalunisassassaaulmg Msusum way

mMyvinuneldusanasu Ineanizlulasinisiidsunlasa saning 4-9

TOP 10 SOFT SKILLS FOR
SOFTWARE DEVELOPER

1 Collaborate 24.82%

2 communication 22.70%

3 problem-solving 13.14%
4 analytical 7.97%
5 planning 4.10%

8 creative 2.80%

9 inmovation 2.31%

\

{0l pressure  2.31%

AN 4-9 Yinwldayanavesiurisiniaugeins

4) Unnegeuwannls (Software Tester)

INNNSTIVTINUTENASUALIATINUNINUA LUATWNUTIFINTAIIUABINTT 70,893 F1NISNUIN

HaNTIeTETinweamelanuinnglulssmasuadasaudmsuimuniiaingnudeanis lag
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Rsannnquiineeidanaila 10 nau

q

%

Vinweaumnalla 311U 65,535 Tinvy warinyeauuAaa

[

3
U 52,606 vinwe lnglisieazideneal

4.1) VnweaunadavainnaaauTanikIg

NANTIATIEI WU nguTinueiUsINggeanUsEann 95% usneglunga leuA Programming
Languages (35.00%) s04asx1AaNg Development Tools (12.89%), Cloud & Infrastructure
(12.56%) Frameworks & Libraries (10.69%), Software Architecture & Design (8.06%) wag inwe

#1u Database & Data Technologies (7.87%) anuansu fanwil 4-10

Other
Testing Tools & 5.24%

Automation
7.69%

Database & Data
Technologies
7.87%

Programming
Languages
35.00%

Software Architecture
& Design
8.06%

Frameworks & Libraries
10.69%

Development Tools

Cloud & Infrastructure 12.89%

12.56%

MU 4-10 ARAIUVNYLANUNATAVBILNNAZDUTDNALIS

Sofiansauinuzdoslundaznguinueiidiond 95% usn Tnsidentiausiamzinueosiing
1nFian 5 Suduusn it 4-20 wudn inwefignszyanniigaie Programming Languages &4l
dnaugedls 35.00% suamgwmLLaﬂﬂﬁLﬁu’jwﬁﬂwmaauaﬁalmié’aaﬁmmiﬁmm'ﬁ%sJuTUiLmﬁu
TnglanzdIMuNITasIe test scripts Wagn1991 automation testing Iagn1w1 Java, Python, SQL
way C++ u‘flumwmé’ﬂﬁwumﬂﬁqm 5898911 Development Tools (12.89%) 14U Jenkins, Jira, Git
u‘fluLﬂ%ﬁ@ﬁugm‘iuﬂﬁﬁmi%’mmﬁ pipeline NMINA@BU N15IANTT issue Lag version control
Farenndeaiun1saukuy DevOps/C-CD e Cloud & Infrastructure (12.56%) axviawiniin
maau%awm’a%ﬁi’ﬂmumﬂéfawmaamzwﬁ%’uagjuu cloud environment LG AWS, Azure %38
Docker Safasiinrundlaghunsinga n33nns container wa cloud service §i4
Frameworks & Libraries (10.69%) ¥inwz@1u React, Flutter, Spring wag Angular gﬂﬁzqiuﬁﬂLLﬁﬁﬂ
Tnnadeudng envavvieuimihiilunismeaeu frontend WiesyuULUU fullstack Aidoadile

1AS9E5 19U BNTUISNA LTINS
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@ Software Architecture & Design (8.06%) tHugsdAgivnelidnnageuidilalaseasng
YDITTUU LIIDAUITNBBNIUY test cases LAATEUAGH LW understanding of microservices, MVC,

%39 design patterns wag Database & Data Technologies (7.87%) L SQL, Oracle, MongoDB

'
= o

Hglinnageuaunsansivaeutoyaty backend nvvaeuiouly uazileu test cases NBeiu

gutoyalauiug waganyine Testing Tools & Automation (7.69%) vinweianssuiidfy 1o

Selenium, Postman, JMeter wag Appium (Huip3esiionldlunisnaaeussuudnlusl® (automation

testing), NMINAEOU APl LazN1INAFDUUIZANTAIN Q9N WA 4-11

TECHNICAL SKILLS OF
SOFTWARE TESTER

1.PROGRAMMING | v 593% 6.DATABASE & Oracle 186%

Python 524% Redis 1.43%
LANGUAGES o e RS MysaL o
C+ 4.02% TECHNOLOGIES SOL Server 0.82%

35.00% | Jevascript  3u% 7.87% | MoneepB  o6s%
N

— I
2.DEVELOPMENT Jenkins 611% 7.TESTING TOOLS | Selenium 1.96%

o Postman 0.84%

TOOLS iy T & AUTOMATION | syorer P

GitLab 0.79% Appium 0.73%

12.89% Confluence  0.57% 7.69% Cucumber  071%
- @@

N \ .
Penetration  0.70%
3.CLOUD & AWS 332% 8.SECURITY TOOLS testing !
Azure 278% .
INFRASTRUCTURE |  bernetes 179% & TECHNIQUES f:sct“]r:;y 0.60%
Dacker 156% Firewalls 0.21%
i o, o, %
12.56% Ansible 1% 2.61% Nessus 017%
~
4 FRAMEWORKS React 223% 9.AI/ML[DATA Machine learning 122%
Flutter 1.62% Tableau 0.43%
& LIBRARIES Spring 1.42% SCIENCE TensorFlow 017%
React native 140% PyTorch 016%

10.69% Angular 117% 2.45% Data mining 0.09%
— @@

™ Yy

5.SOFTWARE Command 2.81% 10.MOBILE Xarmarin 0.08%
Strategy 2.34% Am;lroid SDK 0.04%

ARCHITECTURE Microservices ~ 0.88% DEVELOPMENT lonic 0.03%
% Cordova 0.02%

& DESIGN Design patterns 0.54% o 3

8 06% MVC 0.47% 0.13 /ﬂ
— -

AN 4-11 PNETUNALAVDIFIMAUITNNAFDUSDNALIS

4.2) VinwgauyAnavetinvadauTeNILI

o w

PNMTIATIERTeYaluMTNN 4-21 wudwihumisdnnaaeurenduisivianuddyiuinye

[

\WeyARATINEITRITUNITHRANT NSYINUTINAY kaEN1SARIATIER tnelsieazdenna

Y

Y

i e

‘WUMﬂ‘ﬁ?jﬂ A Communication (21.73%) s8384 Collaborate (20.44%)
nsvinuTniuluiuegeunseiufiuimu sieun Problem-Solving (12.34%) N15miame)

VDIVDRANAIALALDDNUUUNTUNAABUNLLNZ AN d1UinYe Analytical (10.65%) innageu



60

Fududeslinszianiunisaling q egnsusiugn Planning (6.61%) Tinwen1sisunieItostuns
IANITNATNAFDU NISLATUILNU test cases LazN1IAINUA test coverage TATUNIU
duvinugsesdus léun Leadership (4.49%) Wag Responsibility (3.06%) agvieufisunum
184 tester 5¢¥U senior MfasguanszuIunviedugnsaaeugnunnliituiiu uenaind &l
inweAu Pressure, Creative, wa Innovation 57UAUUSEUNM 6.35% waRdlALAUIN tester Ao
amsovhauneliusanadu waeliaufnadsassdlumssenuuunsivaaeuliinseunguitads

YINWALLTIAU PN 4-12

Top 10 Soft Skills for
Software Tester

20.44%

12.34%

10.65%

‘ 6.61%

Leadership 4.49%

’ 3.06%

2.26%

1.85%

AN 4-12 inweidayana 10 Sdulsnvasiuvisinnageuteniwls

5) Armnsgeuunjswendwls (Software Maintenance Engineer)

PNMITUTIUTENATUainsuimaaluiudamnsdontnse 31,825 596015000 Wa
N eTnwedanatanusnglulsemasuadasnudnuiumiamnsanudenis ng
#sNNFuUTInwamalia 10 nay Tinweaumaila 311 22,370 finve wazinyeauuana

[
[

U 25,556 vinwe lnglisieazideneal



61

5.1) vinweaumalinrafifnstenUnzoniws

NANTIATIEI WU nguTinueiUTINggeaRUTEIN 95% usnaglungu lelA 91nuNuAm
Jnauiuansdnaninvadanaiavesiumia Software Maintenance Engineer #un ﬂq'uﬁﬂwzﬁ'
Usnglulsenesvadasnuiiarmannvansuasaseuaguuaisd Tasannsnagunalddd

nauinwevaRAIUTINgAun

'
e 1 [

Programming Languages (28.31%) 3a.dunguilidndiuunniian axvieuliiuianinudfey

q ]

L3 1 ¥

vowinuzmadeulusunsulunutenthywensiuag wu mauitn nsuiudsle uaznssesiu
Anudniulavesssuuluestulm
Cloud & Infrastructure (26.73%) {{unguvinueiisesasn Ustiaudeutigsluilagiiugin
Aendastuszuniiuuu cloud environment 1t AWS, Azure #3a Docker fetfugfUftRsu
Jududoatnlanis deploy wag monitor S¥ULUUAAIABE1EIUSEEANT AN
nauinweseaid1Aty

[ ]

Database & Data Technologies (11.17%) ﬁﬂwzﬁﬁmmé’wmyamqmﬂuma%amLL%@JLLaz
UsuUssseuuiiedestugudeya 1wu maudlullgmieyaligndes nsuiu performance query
vi3onsgua schema Wulsimnzanfussuuiideuly

Software Architecture & Design (10.88%) LLﬂﬂﬂﬁLﬁuﬂwgﬂﬁﬂﬁﬂmﬁluﬁﬁLmﬂﬂﬁﬁaﬂﬁmm
dilalassaseszuugenswasluningiu wu Microservices, Design Patterns, MVC ifteanunse
Usuusslsegnaduszuunaglinsenuselugadu

Development Tools (9.70%) 1y Git, Jenkins, Jira Saiduia3esileldmuaunesdu, dans
1 wagyh CI/CD eliinugentissannsaviausmiuiisiauldegnasuiu

nauinwratiuay Ui

Frameworks & Libraries (6.019%) Flifufamnusuiulumadlameluladiszuugn
WA W Spring, React, Flutter @staelanunsa debug wie update lomsagn

Security Tools & Techniques (4.88%) usfavildnautiosnin uiasvouindumisiisndes
ALanLANNUADANEYBITEUU WU MIUWA patch AuUasnsiy ven1snsiaaeutedld

uaz Other (2.33%) Tafsinueianzmedy q filanudnduluunasiunvesny wWu msgua
legacy systems, NSLABY test scripts M%@ﬂﬁﬂ%méaﬂﬁa automation testing ‘ﬂguﬁugm ﬁﬂmwﬁ
4-13
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Security Tools &  Other
Techniques 2.33%
4.88%

Frameworks & _
Libraries
6.01%

Programming
Languages
28.31%

Development Tools
9.70%

Software Architecture
& Design
10.88%

Database & Data
Technologies Cloud & Infrastructure
11.17% 26.73%

A9 4-13 daduvinueanunaiiavedimngenungewenanag

Sofimnsauinuzdoslunsaznguinueiidiond 95% usn Tnsideniiausiamzinueosiing
1nfian 5 Suduusn fannanait 4-22 uandliifiuindumismnsgonthgwenduasiaiusionis
Vinwganataainvate Insanierinweaun1sleulusunsy N153nsiATaasIeseul ey
giudoya vadannsouanuaduusagnguldssd:

ﬂfjmﬁﬂmﬁﬁmmﬁaamiqqﬁqm 1A Programming Languages (28.31%) ¥intgA1UAW
Tusunsuduiuguwesnishaudenthamensiuag lirasdunsudcn Ufudseilsidu viedesen
szuuldn Taen1wn SQL, Python wag Java Wumwimusnndigeluussmenu azvieufisnin
RT’ILﬁquﬂ’lu@JLLaiwugmﬁﬁjﬁ]ﬂgjaLLa%zUU back-end 99841 Cloud & Infrastructure (26.73%) &4
nsfivinuenquilidndugaiuduiuaes asiiouhesinsdoamayaamnsfidlassuilasats
fugruadelul lidrasdu Azure, AWS 3o VMware Lioannszuusevidiislutiagiiudnlvajod
U cloud uazfeINIIgUATTULTITUTY

nauinwefatuayunsteatize IélA Database & Data Technologies (11.17%) n13gua
sruugteyaiiunumdrdylunudeuings lnglanzn1suTulse query wsenInsivaeudeya

y
Apmann sinweiinulsues leun Oracle, MySQL ua Redis daldluszuuiinuagszuulvsimugiu
5098937 Software Architecture & Design (10.88%) finuenguiitaeliiemnsanansadlanims
vadtpsiadswendwfifieufudsunioudlussuuldogalinsenusediudu wu n13ld desion
patterns WUU Command, Strateey wio MVC Fe8snafiulasadrandnluseuu enterprise uay
Development Tools (9.70%) dur3esileatiuayunisianszuy LWy Jenkins, Git, wag Jira 1

AMUAIALYFDNITUINITIDITU N1 deploy S9lWilh wazn1TIANITIUTILAUTN AInINA 4-14
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TECHNICAL SKILLS OF SOFTWARE
MAINTENANCE ENGINEER

1.PROGRAMMING LANGUAGES sQL 6.02% CH+ 2.83%
python 4.36% JavaScript 2.03%

28.31% Java 4.05%

2.CLOUD & INFRASTRUCTURE Azure 6.55% Kubernet 2.62%
AWS 574%  es 222%
26.73% VMware 457%  Ansible

3.DATABASE & DATA Oracle 393%  SQLServer 135%

MySQL 174%  MongoDB  0.65%
TECHNOLOGIES  1117% Redis 1714

4. SOFTWARE ARCHITECTURE Command B614%  Solution 0.40%
Strategy 228% architecture
el 10.88% Microservices 0.66% MVC 0.30%

5.DEVELOPMENT TOOLS Jenkins 5.05% Gitlab 0.67%
Git 117% Confluence 037%

9.70% Jira 1.02%

6.FRAMEWORKS & LIBRARIES React native 119% Spring 0.74%
React 114% Angular  0.45%

6.01% Flutter 0.79%

7.SECURITY TOOLS Firewalls 2.47%  Encryption 035%

Siem 0.60% Penstration 024%
& TECHNIQUES 4.88% Splunk  037%  testing

Machine learning 0.66% PyTorch 0.13%
Tableau 0.55% Data mining 0.06%
TensorFlow 015%
Selenium 012% Junit 0.06%
Postman 0.09% Cypress 0.04%
Jmeter 0.07%
Xamarin 0.06% lonic 0.03%

Android SDK  0.04%  Cordova 0.02%

AN 4-14 Tinweilanaliavasiuialmnsgeinjiwenins
5.2) YinwrauyAAavewllImnIgeNUn e niLIg

NnMFRTeideyavinuziiiyaraiunglulsmasuaiasnusumismnsgout
goiu$ wuwinuemanifieuddymugiuinusmanade Tnefieasdondel

vinwgiinuanniian 1éun Communication (25.17%) Saduinwymsdoasdussduszneud
dndytaslushumisil sesasun Collaborate (15.57%) AnuanunsalunsvinnusamiugBuns
siloszrisiinfanuazinaasy uaz Problem-Solving (13.67%) Faduvinunsuidamuiuas
fvnlaildluiumisd

vinwratiuayushunszuiunsin 1iun Analytical (9.86%) dalurinuznsAndsiinseivay
Tianunsanenuezavnvaslymlaogiauiugn s89a3u Planning (7.45%) vinwen1511aunuteli

mMsdnaduanudAgvesugenUIzliaulusuy duvinweiuinineuasamuan vz
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uAAa Pressure (4.42%) agvipuliiuiguiifnusasamnsainuneldusinadu Responsibility
(3.95%) AusuRaveutludsisndunssiinansenulaunsiion1siauYe sz UUa3s dau
Leadership, Commitment, Willingness (521 ~7.48%) usagiidndiuiios unaeviouliiutnau

v [d ¥ o & @ v 1 1 P [ PN
mmmﬁummwuam ANl wazauanlalunsiausEuURgeAaLled AININT 4-15

Top 10 Soft Skills for
Maintenance Engineer

Communication 2517%

Collaborate 15.57%

Problem-Solving 13.67%

Analytical

Planning

Pressure

Responsibility

Leadership

Commitment

Willingness

AN 4-15 inweiBeyanavewnuidmnstenti e g
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6) r;:ﬁmﬂ’]iiﬂﬁﬂﬂ'li‘ziavdﬁl,l,ﬁ (Software Project Manager)

PNNITIUTINUTENATUadAsUnmaRluiumiamnstont1se 1,868 189115WUI KA
nMyBATIERinweiamaliniusnglulseniasvainsnudmsudsumiamnsnusesnis lny

f1sanNNguTinuedanaia 10 ngu Svinvemuwmaia $1uu 2,388 vinvy uazvinveauyAna

[
[

U 11,768 vinwe lnglisieazideneadl
6.1) Vinweaumalavednnisiasinisvendnls

PNMTIRTeiUsEmasuaiasnulumunisgdanisiassnsgenauas wuhinisseyvinue
Famaiialungusia q TneGesmudaduauiinunndign Sl

Development Tools (36.43%) LHunguiinusdinusnitaalusumiedl agvioulfifius
Awddyesnsliiasesiielunisnausy muaunestu wardnmuauivivesasenis
5898941 Programming Languages (25.80%) wiigdnnislasanisaglillaideuldnlaenss usnsidnla
il siean Software Architecture & Design (15.83%) iiupnnudilalulasiadeszuy
LazULIMINMIIRNLUUTENAINS Wislsiannsauimsdamsveuavesny ey uaznsysan
nssvuulfeEnagnifes Cloud & Infrastructure (11.31%) axvioufsnrmdnduiigianmslasinisdes
dilamaluladiugiu ilensusmnslfiulssanu wasdnasminensiulasaisiugiues
Tasensle

dhu Database & Data Technologies (4.27%) Anuidlafiugiusugiudeya wu SQL,
Oracle, MongoDB tUuussleinonsfinnunisinnisteyansenunudnnudayalussuusng o
Frameworks & Libraries (3.35%) #inweiionalildldalasnss uivnngdaniad-lalasadreves
Frameworks #7isl4 (19u React, Spring) fastnelunsimusveuiwnuazianldusiugdedu uay
Other (3.02%) nauiinwedu q fiusngludnwauitesniingundn dsnmil 4-16

Frameworks & Other

Database & Data_ Libraries  3.02%
Technologies 3.35%
4.27%

Cloud &
Infrastructure
11.31%

Development Tools
36.43%

Software
Architecture &
Design
15.83%

g
Languages
25.80%

MU 4-16 ARAIUVNULAUNATATDIANITIATINITTBNAKIS
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Sofasauinuzdoslundaznguinueiidiond 95% usn Tneidentiausiamzinueosiing
1niign 5 Suduusn Fanmil 4-17 wudy

ndu Development Tools ($osag 36.43%) unguiinueiiusnguinitaslusumisd asviou
gEamslasainssndudesdmuanunsalumsldiesediodmiuinmunuuaymsyssanunuiiy
fimun InereSesilofinuinniigade Jira (20.35%) uas Confluence (7.20%) &dl4lun1suims
Tassnsuazionansaug 59 Trello (5.53%) dwsuanu Kanban wag Jenkins/Slack Lile
afuayum st UsluiRLaysdeasneluii

nau Programming Languages (5aeay 25.80%) udaglilinuleuldnlnenss wiginnis
Tassnsfifitugrusunsdeulusunsuastaeliamnsodilatosiaussssezinalumaianils
agnawiugh Tneamznnwifen Téun SQL, CH+, R, JavaScript way Java

n&u Software Architecture & Design (5ouay 15.83%) LLaﬂ\‘iﬁﬂmméfaﬂmﬂﬁﬁiﬁ’ﬂmﬁ
TAsansiinadlalun1seenuuszuy lneaniy Strategy (9.72%), Bridge, way Command
Pattern Fadunnandfylunisdanmislassaianuiannlitaudave

ngu Cloud & Infrastructure (Sagag 11.31%) axvisufisnrudwlulunmsuinsdnnms
Tsansfiieatestiuszuu Cloud 1315 Deploy I@EJLa‘wwQﬁﬂﬂﬁﬁiﬂi@ﬂﬁﬁﬁ'm%aaﬁu DevOps
#1589 SaaS Lﬂéaﬂﬁaﬁﬂﬁ@ﬁwu TaA Azure, AWS, GCP, Kubernetes wag Docker

naw Database & Data Technologies (§aeag 4.27%) \Wuvinwegudayadinsfiunumniuauy
vosinnislasenislunsaliiieadesfiunisesnuuuszuudeyarsensiiaszinusiomnises
Alda

nqu Frameworks & Libraries (Soway 3.35%) fewsdazlilldnguiinuwenanvesydanislasnis
1nnss Lwimiﬁmmifﬁugmﬁmﬁ’u Frarework 77441 1w React, Spring %38 Angular 9s278

Wenunsoativayunisindulawagdeansiviiuimulaeg1aivssavaan
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TECHNICAL SKILLS OF
SOFTWARE PROJECT MANAGER

Jira 20.35% Jenkins 1.01%
1.DEVELOPMENT TOOLS 36.43% Confluence 7.20% Slack 0.84%
: WL Trello 553%

2.PROGRAMMING LANGUAGES 25.80%

3.SOFTWARE ARCHITECTURE & DESIGN
15.83%

4.CLOUD & INFRASTRUCTURE
1.31%

5.DATABASE & DATA TECHNOLOGIES
4.27%

6.FRAMEWORKS & LIBRARIES 3.35%

7.A1/ML/DATA SCIENCE

Selenium 0.25% JUnit 0.08%

8.TESTING TOOLS & AUTOMATIOIONI L opes oomm el
. (]

Testing 0.08%

9.SECURITY TOOLS & TECHNIQUES

0.17%

d' o a a ° | Yo ¢ ¢
AN 4-17 Vlﬂ‘l%lfti\'iLV]ﬂ'LJﬂ“UEJ\WI’ILmuﬁﬁdﬁ]ﬂmﬂﬂiﬁﬂ’ﬁsﬁanLL’JS

6.2) ViNYeAUUAARYBIIUMIEIANISIATINTS

[ ]

PNNITIUTINTRYaUTENATUATATIL WU Vinweieyana (Soft Skills) Sunumdfgyedns
wntusurialdanislasinisgendauas lnsaneinyeiingtesiunisusyaiuay nsuiisiy
WazNTNUEULATING Aatl inweaunsieansgnsyydInyiga Communication (Fegag 15.13%)

389891 Collaborate ($ovay 14.47%) Fadupiuanmnsatunsvhausiuiugdu seun Leadership
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(Fowaz 11.07%) Finn1stassnsdludestinnizgui Planning (Seeay 9.59%) Wurinwrddglu
A5A1UA Timeline, Task Breakdown, Resource Allocation LLazmﬁﬂm‘im’mL?iaﬂuiﬂi&ﬂﬁ
& Problem-Solving (Sagay 7.13%) @¥vioumuanunsnveiyinnislasenistunsiins e
anunsal uazdnaulauitiym Commitment (Fovag 5.36%) osdnslimnuddnyfunisjaiy
wazmuSuinreuvedanslasinsluntstuindeulasinisauduse dwduq 1éua Analytical,
Innovation, Responsibility way Creative uandliiiudianismanidliginnislasanisiiinueds
AL Aneuinnssu fanusuRnteu wasAuAnasEssA Jeiedaasunisdanisiasnnsly

gaTnaluladilfsuniaising danni 4-18

TOP 10 SOFT SKILLS FOR
SOFTWARE PROJECT MANAGER

Communication 15.13%

Collaborate 14.47%

Leadership 11.07%

Planning . 9.59%

f‘

Problem-Solving 7.13%
Commitment . 5.36%
Analytical - 4.30%

Innovation - 4.18%
Responsibility - 3.92%
Creative 2.78%
N’

AN 4-18 VinwziBeyana 10 SUAULSNYBWUMIEIANISIATINTS
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7) 1nIATIZNRIZUU (System Analyst)

PNNITIUTINUTENMATUadAsuRmaalusuiaamnsgonU13e 90,529 $18N15NUT KA
N TeRTnwedamatianusnglulsemasuadasnudnuiumidmnsanudenis lng

#sNNFuUTINwamatia 10 nay Tinweaumalla 311U 76,561 inve wazinyeauuana

[
[

U 69,392 vinwe lnelisieaziduneal
7.1)  PNuEAUNATAYDIRILAUILNILASIEATEUY

NnnsTIUTIdeyaUsEmMAsualTasy wud VinwziBaeda (Technical Skills) Aiusnglu
AINILATIERSEUL (System Analyst) Sianamannviane lneiin1snsgandivesanunenisiu
nau Programming wae Cloud Infrastructure tJundn il

Programming Languages (598ay 33.44%) Lﬁuﬁﬂmﬁﬂiwﬂggaqﬂ 1A80IANTABINIT System
Analyst fianansadlauaziBeuldnly Welvannsadimssiniodlassuuldognednis inweiiaeg
Tumsaeansiuineinnnuaznmadeumugniosesszuylfogausiug

59989311 Cloud & Infrastructure (Seeag 17.23%) avviouliliiuinunuinves System
Analyst fiananfeatesiulasadeiuguvesssuuuazaniinenssunanimnniu Wy Msinae
mudasntseuleans muanssalunisvenes uarmsidenlesszuuriu Cloud Service e 9
Software Architecture & Design ($osiay 12.03%) Fudurinueduniseenuuuaninenssy
g fudsosdnslrianuddny lnoanglussuuifamududeu sSududesdifinneviszuud
ansooonuuulasiasivnzauuarUSUUTIUsE S MR eszUULe

@31 Database & Data Technologies (598a% 11.67%) System Analyst Aasaa5aL1la
Tasaadsgrudeya uavannsaeenuuuvidensteyaiiolinszsinudesmsviondasiaissyuuls
Frameworks & Libraries (30t 11.56%) wansdian1saan sl Analyst iilamaluladfifiusimun
Tl Weliaunsalnseiuagnawsunsiaunsuiuiiildesaiussansam wa
Development Tools (feway 7.27%) axvioufisnsldemiaiesiiofiatiuayumsiannsensinag wu
Git, Jira, Jenkins 3et8ltf Analyst Ansnuauduntivesusaglnszitynilunssuiunisiaun
1§ duinuedug (Gevaz 6.82%) o1aviufurdesiommemaionuiiaudu q Famuldtosuds

ATURNIZLNZ AU NWULITUVDILARLDIANT AININT 4-19
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Other
6.82%

Development Tools
7.27%

Programming
Languages

Frameworks & 33.44%
Libraries

11.56%

Database & Data
Technologies
11.67%

Software

Architecture & Cloud &
Design Infrastructure
12.03% 17.23%

AN 4-19 ARFIUNNWLAUNATATDIALAUITNIATIZNTLUU

Sofiansauinuzdoslundaznguinueiidiond 95% usn Tneideniiausiamzinuegosiing
1nfian 5 Suduusn fansnadt 4-26 wuin

ﬂfjmﬁﬂwﬁmmgqqqm fio Programming Languages ( 33.44%) lngiamznwditeyluu
WATIRITLUY 19U SQL (6.71%), Java (6.56%), Python wag C++ azviouliiiuiginsiessuy
fuduseadlaldnifofomstiuiuinu Anruanudoms uazoenuuussuuliogiauiug)
59983911 Cloud & Infrastructure (17.23%) szuvadiglusiininiuiuulaseasng Cloud wu Azure
uay AWS 39 Analyst Suludoad-landnmavihnuuazuimsiuguiiesesiuniseenuuuseuu i

C% %

mm%mjuua%awﬁﬂmuamﬂm Software Architecture & Design ( 12.03%) Mn¥EAIUNIT

o w 1

panuwuuanUnenIsUTONALIS LY Command, Strategy, Microservices Lﬂuaﬂa’lﬂiymaﬂ'li’s’m
TassassvuuiiaenadosiuaudeinsiBsgsna

Database & Data Technologies (11.67%) s?iaL‘T;Jum']aJman‘m&[,uﬂ'ﬁﬁﬂmuﬁ’ugmsﬁ’mga LU
Oracle, MySQL, Redis foiJuvinuendnues System Analyst Tunisiiasginnuduiusvesdeya
wazeanuuugIwleya iz auiussuy

Frarmeworks & Libraries (11.56%) vinwzifienfuin3esilonaslausn3 wu Spring, React,
Flutter flunumddalunisdilassdusenevvesendus ieliiaseindeaununisimm
sufuitldusugdeto

Development Tools (7.27%) usfazlailifuvinuzunuvan wiln3esiloatuayunsfaun wu
Jenkins, Git, Jira Afinnudnusgrsdsdmiviinnesisyuulunisinmunesiuldavions

Uszanuaululasinig fan 1w 4-19
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TECHNICAL SKILLS OF
SYSTEM ANALYST

1.PROGRAMMING
LANGUAGES

2.CLOUD &
INFRASTRUCTURE

3. SOFTWARE
ARCHITECTURE & DESIG

4 DATABASE &
DATA TECHNOLOGIE

5.FRAMEWORKS &
LIBRARIES

6.DEVELOPMENT
TOOLS

7.A1/ML/DATA
SCIENCE

8. SECURITY TOOLS
& TECHNIQUES

9.TESTING TOOLS
& AUTOMATION

10.MOBILE
DEVELOPMENT

SQL 6.71%
Java 6.56%
Python 411%
Azure 512%
AWS 4.72%

Kubernetes 1.64%

Command 3.96%
Strategy 2.86%
Microservices 1.63%

Oracle 392%
Redis 1.897%
MySQL 1.67%
Spring 216%
React 2.03%

React native 167%

Jenkins 3.45%
Git 1.22%
Jira 0.88%

Machine learning 126%
Tableau 0.64%
TensorFlow 0.28%

Firewalls 0.90%
Encryption  0.37%

Siem 0.35%
IMeters 0.15%
Selenium 0.14%
Junit 0.12%

Andreid SDK 0.03%
Xamarin 0.03%

C++ 3.65%
JavaScript  310%

Docker 1.41%
GCP 1.10%

Solution architecture 1.18%

Design patterns

SQL Server 1.34%
MongoDB  0.78%

Spring boot  1.14%
Flutter 1.09%

Gitlab 0.47%
Confluence 0.38%

PyTorch 0.25%
Data mining 0.19%

Penetration testing
Security testing

Postman  0.12%
Cucurmnber 0.10%

lonic 0.02%
Cordova 0.01%

AN 4-20 YNELAUNATAYDIALALNLNIATIZNTLUU

0.74%

0.27%
0.15%
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7.2) VinygauyAnavewuitn T eRTE UL

n3ENEIUTENIATUATIATIULAASTITILIN AN LA IZRTLUUTAMUADINTIINWELT

= a

yanaiannvians Taeihsinweidisaduayunsiausuiufiuwasnsdsiineiidadniie i
annsoudasenudesnsmagsilidussuunildosnaiiussavsam tnefineandoadsi

1. Communication ($aea 22.69) vinwnsAeasfusuduniliwasaudesnslumumisd
wmszindineiszuudesiovennnudeimsvesglinulussiuimunegsgnies uazdoasieya
manatialidndedlalading

2. Collaborate ($pwaz 19.20) Aruannsolumsus By (et fldnu uay
AUSYN9) fianuddtyetnann dndnserssuuiinduaudnasvenssuiunsimm Fwesenunse
Usganusmlagiaudniuaumansunuvldegissuiu

3. Problem-Solving (3esay 12.41) dnlasizissuudndudesiineelunisiasyidyvimia
gania wazuUasdlsgduftannsoimunuszoulfesnamngay vinvedTsdauddluds
ANUARLTTIATIEVUALATINY

4. Analytical (Segaz 11.07) LUUAMNANNTALUNTLENUEZTOLA AUABINIT WAL
nszvrumailetmualasaineszuulodaiusyansam Wuinveiuguresminseissu

5. Planning (508ag 6.71) N33 9MNUNULTATOUARNTEEELIATRILILALAINABINITUDS
Tasans Wudnmilseuannsaiteliinfiesgiszuuiivnumativayunsinnusamiu Project
Manager lﬁﬁﬁu

lngsgazidunluusiasinyeauyang AINInd 4-20
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TOP 10 SOFT SKILLS FOR
SYSTEM ANALYST

I Communication 22.87%

A Collaborate 19.20%

KB Problem-Solving
L Analytical | 11.07%
S Planning
(3 Leadership
VA Pressure
-3 Responsibility 3.05% |

H Innovation

1.35%

[y
o
0
=]
3
3
3
]
~

AMA 4-21 YinwauyAravewuiatin AT e iTE Uy
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4.3 AAUUUNITNIUIEAUAUNUAUNGFUTINBEANDIINAEIMATIANITTUNUTELAN

(Classification techniques)

mMsfdumaifieaiiaduuy (model) dmduviungiuwmisnuannguinugiusnglu
Usgnmasvainsau lneldmadansiuunysenn (Classification) lekn Decision Tree, Random
Forest, Naive Bayes, XGBoost uaz @se3seilldnszuanns Train-Test Split (80:20) wae
Usziliunasern Accuracy, Precision, Recall waz Fl-score Falfkadng famnsnedl 4-14

AN5197 4-14 HaansnsUIsusuUsEansnmedlung

Model Accuracy Precision Recall F1-score
Random Forest 0.620 0.618 0.620 0.619
Naive Bayes 0.598 0.590 0.596 0.593
XGBoost 0.603 0.600 0.601 0.600
LSTM (Deep learning) 0.574 0.570 0.574 0.572

(%
1

3971 4-14 uansmamaiUSsuIisuUssansnmveslnnaililunsduundeya Taeldedin
4 ¢ leiuA Accuracy, Precision, Recall Wag Fl-score aMnNWadnsnui1 Random Forest T
UszAnSnwgedign laeilAn Accuracy Wiy 0.620 way Fl-score Winffu 0.619 Fauansdisanny
AuAATEMIN Precision uay Recall Tuina XGBoost fiAiilndlAesiu Random Forest Lantoy
sosaaundu Naive Bayes dslinadnslussiuuiunans vaizdi LSTM (Deep Learning) ﬁmﬁwﬁqoﬂu
it in asvieuinonadilimnzauiugadeyat lnsasy Tumausznn Machine Learning wuu
®aufn 1wy Random Forest 81adiAumNZaINnNIn Deep Learning dmsunsiesendeya

Jamnunilassas1aluauIded




uni 5

d5duazadusiena

51  d@3Unan1sig

(%
% Y =

MAdeldesnsinudeyarinugiifsnisvesesAnseendwasiussmasusmumsasiny
gorfwnniuleiiuatasmuduilusmaladiotiaueyavesinuznuanudonisluusas
fuvisnuiazaisiuuudmiulssiiuihumisnuiivngfuaussouglusumissmdiimun Tag
thieyauszmanuilidunnssngu mndulesdsuasiasnululssmalne leua Jobthai.com uaz
Linkedln.com @sshumssndigidoauladusmumisomaiimnssusendwsliun Jmnsena
R0aMT Uneaniuuganawls dnimugendws dnvaaausendwls einsgeuinge §3nnis
159715 wazinIATIeRsEuY MelanMsiasanyinyenuAIIReINITaRINgURe NgNTinyeau
wiafla warnguinuzduyana Fsldnadnsnui Tulsenanuiomandsnishmisareindeya
Wi @TWmeﬁﬁUszmﬂumﬁqmﬁa System Analyst 9717u 90,529 5187115 50989117 Developer
waz Software Tester Gumzﬁ'@?wLmﬁqﬁﬁﬁwmuﬁaaﬁq@ﬁa Project Manager Tus1u Hard skill

'
o o w a

Uil Developer d31uumdftyganantia 100,175 /1 dauau Soft skill wudnsumia System

'
L2 =

Analyst fTuIumERYENgni 69,392 A1 589R9UNAB Software Tester Uag Developer @

9

£ U

agviouisnudfyvesinuzsnunsieas MyiATIg uazmsian Ny

dofiansanlunsazsiumianunuin suvidimnsamiudonis nguinueiiusngaan
90% wsnaglungu Lo Programming Languages (37.26%) 583a3unfiangs Software
Architecture & Design (14.07%) Database & Data Technologies (12.38%) duvinuweauynaa fie
Communication (23.33%) 898411 Collaborate (16.84%) wag Problem-Solving (12.80%)

Mumisineonuuugendnns wuin nauiinwesumadamndian ein Programming
Languages (38.30%) 504a311AaNgu Frameworks & Libraries (18.21%) Uag Database & Data
Technologies (12.16%) duvinwgauuaaa As Collaborate 5848311 Communication Wa vinwe
Problem-Solving

Muvisinimuneending wuin nguinweBamadafiusnguindian leun Programming
Languages (37.64%) 5998941 Frameworks & Libraries (22.41%) ez Cloud & Infrastructure
(12.28%) dhuvinuzsnuyana wuin sinweimusniign Collaborate (24.829%) 5998931
Communication (22.70%) wag Problem-solving (13.14%)

mulstinnageuTanAL WU’jWﬁﬂMzﬁWUNWﬂﬁ@ﬂ D Programming Languages (35.00%)

589R9NABNEY Development Tools (12.89%) uag Cloud & Infrastructure (12.56%) d@iuvinwy
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fuyAna NuIinEEINdign Communication (21.73%) 589as Collaborate (20.44%) uag
Problem-Solving (12.34%)

AUNUIMINTTaNUNTI WU ﬁﬂwﬁwuznﬂﬁq@ A Programming Languages (28.31%)
38483911 Cloud & Infrastructure (26.73%) wag ﬁﬂwﬂumju Database & Data Technologies
(11.17%) uagvinweauyana wud1 Communication (25.17%) 30491 Collaborate (15.57%)
kay Problem-Solving (13.67%)

AteEInN151AT9N15 WU1 Development Tools (36.43%) 5898931 Programming
Languages (25.80%) Wag ¥inwe Software Architecture & Design (15.83%) dyuvinwesuyana
oA Communication (Sewag 15.13%) 998311 Collaborate (Sowag 14.47%) uazLeadership
(Sovay 11.07%)

Mumiainasedseuu wudn Winve Programming Languages (Fouaz 33.44%) \uiinwed
U5n9g9an 5098911 Cloud & Infrastructure (Speag 17.23%) uag Software Architecture &
Design (Faeay 12.03%) duvinweauyana wud1 Communication (Sagay 22.69) 7098931
Collaborate (5pwag 19.20) uay Problem-Solving (§98ay 12.41)

9¥LN Programming Languages Lﬁuﬁﬂwmamﬂﬁﬂﬁﬂimgmﬂﬁ&jﬂlmﬁaunﬂ@ﬁLmu'a
%4 RE, SD, Dev, ST, ME, SA dhuvinugsnuyaraiinumilouruluifiounndumide
iz Communication Minwy Collaborate wag Nty Problem-Solving At uaulngLiu
inwg Framework, Cloud, Development Tools, Software Architecture uansinsfulumuunum
wieglunguinugndnildsiudu

&1 Project Manager (PM) agLidu Development Tools (36.43%) 1MATWNALIALS WAz
\Duiitesshumiafienil Leadership aglusinuzyanalu 3 S1uusn @ Maintenance Engineer
(ME) 911 Cloud & Infrastructure (26.73%) 59931 Programming Languages
AWMU Software Designer (SD) Way Developer (Dev) Hdndauvad Frameworks & Libraries Gy
AWy uagsus System Analyst (SA) Sanuvannuanavesinuegs warusing
Software Architecture & Design T;jﬂﬂ’i%ﬂﬁ&l

uenniideAnwluaadusumehuesumisnuaninuedldfusussndeinig
uﬁa‘uLﬁenﬂluLmamsv‘huwﬁaﬁqﬂuﬂdmaq lupa Machine learning AR Random Forest Naive
Bayes XGBoost Wagluina Deep learmning tauA LSTM wu31 Random Forest Iﬁﬂizﬁw'ﬁquﬁqvﬁ
wazluna XGBoost fimfilndlAusiu Random Forest antes sesasundu Naive Bayes §9lv
uadwsluszdutunans aedl LSTM (Deep Leaming) Siandiianlunndad¥a asviounanadslal
wingauiuyadeyail Tnsasy Tuinausewny Machine Learning WuuUSaAL 19U Random Forest

[y

9130ANUMLEALNINNTY Deep Learning dwmsumsiiaseiveyateanunilassaindduanided
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5.2  JoLdUuanUIUIY

Toyavinuziideinsvesesinseeniuasiiuszmasuiumisssusenduasaniiuledsu
aﬂmmu%ﬁﬂuﬂazmﬂmLﬁaﬁﬁLauaﬁqmaqﬁﬂwmummﬁaamﬂmwiawﬁLmﬁwuLLaza%ﬁaéh
wuudmiuUsziuiusuimne fuanssauglusumisnuiiiinun sanisfnufana1ovinli
fidvlsdeiauoiiiotlulfluewan laun

1) msUTunangnslviaenndeiunufion1sveInaIaLssy lnglamevinweau
Programming Languages iwﬁ%ﬂ%aﬂﬁa Frameworks Wag DevOps ﬁL‘ﬁuﬁéfaﬂmSQQ

2) vidngnIAdstasuasavinueau Soft Skills 881993994 Inglanz Communication,
Collaborate wag Problem-Solving iflasannnuinduiinueignszylufeunndumisim wazidu
wladAguesnisvinauludi

2) YSuugsmisldinaila NLP wag Machine Learning lunsimsenidayasmiuniienu s
fianlannaiiuaiugtu sufminsgifisessudeyanmulne

3) Waunszuuiavinuzvestadinndsaumsanyiloasviouliiiuindadsindvinugauaiu

fAoen1svaemaIngnavnsINgenaLIslulsunalngnudoyanmslinsen
53  da31invesnuidy

1) wisgnanuasinanduledlulssmdlne uwiidesndeyatmundunmdngy s
Tueaiitmunduosliausahluldlusiumesnwiiveldlnenss Saillasasamenmi
upneeiuegsdaau 1wy nmsvhlnduidnusiuiian nmsdnlagldtesing wagdnvserundudu

2) msAnveildiameiumisnu 7 sumis Wy Developer, Tester, Project Manager
Hudu Feenaliiifiemelumsasiouninsiuvesgranvinssugeni iaunfidiusnuiia
Fumidseuiivarnuanendti

3) Msswuniinuglundasiumisdiithvenasegietdousu evesiilinisiunesum
ufiannauuge

4) msldimaiin SMOTE enaidusiastreusuaunateyalsmuseiunis urinsdaassh
foyalminnaanadiuautiesenaneliiiin noise %3e bias Tutnsiuvmisiiiidnuaevinuzianeigs

5) lnadasizvianmddglungu Hard Skill wag Soft Skill laglsilasiudeyaidangingsy
VieUIUMAU 9 W SeuUsraunsal wieTeanBunuien Feenatieriuanuudugilunisnensel

6) wiinazld LSTM Jadumaiia Deep Learning Mfiuszansnwasiuteyadfu (sequence
data) windulnadndsiianluyadoyat fvormasoufisenulimnzautuinuzvsstoyadiven

AMAWAT (structured TF-IDF / one-hot encoded)
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