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Abstract: From the continuous application of information technology in various fields today. This causes

the amount of data in information systems to increase rapidly. The data that comes from the data source
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is stored sparsely in external systems. Before being imported and linked to store in the Big Data Platform,
which is designed to support the storage and processing of large data. Get all types efficiently before being
put to use in various dimensions such as data analysis, data service and sharing, and reporting. So that
executives can use these data and reports to truly analyze and plan to drive the organization with data.
However, the imported data is stored in the big data platform coming from different external systems
resulting in a variety of data storage formats. Each format has a different structure on the storage, such as
a row-based or column-based data structure, storing as a binary or text file, and supporting data
compression. Because each format has both advantages and disadvantages, we therefore studied and
compared the efficiency of data file formats stored on the big data platform in order to find the most
suitable data file format for working in various cases as efficiently as possible. The results of the experiment
indicated that column-based data structures are better suited for importing and storing data taken from

external sources, while row-based data structures are suitable for querying or analyzing the data with more

complex commands.

Keywords: File Format, Big Data, Big Data Platforms
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Favfuluumanvasudnang (Big Data Platforms)

wgldyadoyadivivldlunisuszananasiomds

7191 Hadoop Query Language (HQL) Fadusds

AldlunisdudunaziSong deyai dafiveglu

unaspsutnAeh Sepdeyamaidniulivae

sunvuwazdivasiaiu welildlunsdnuide
dwsusunuvvesyadoyaiidonunldlunisdnm

F9ed Benunngatoyad fdsuldluiiag i

Usenaunde 4aveyadnuiu 4 Ussian laun

sunvulndadondu (Text), JUsuulng AVRO,

sULuUlnE Parquet, uazguuuulig ORC

sUsuulnadanau (Text)

Inddeyaiieglugunuulddoninu (Text File
Format) iusuuuuiiugiilunnssuy dedadu
ffeuldluunanvesuinadlutiigu iesnn
Julwddeyaisausndngrudomlulidld
Taonss lnseradulvauuulydlaseasg
(Unstructured File) 1@u luld Log n3elnaveninu
Wl walddendud dendaifvuini galu
uwnannesud nadaziduliduuuf slassadng
(Semi-Structured File) insnzdusslogulunisly
nunaeegne wagildinniigelutiagiu Téun Twd
WUU CSV waglnguuu JSON

Shafranovich lamuualudwuu CSV (Comma-
Separated Values) Tidunmsgunia RFC 4180 [3]
Weltifunesgnlunisuanidsudoyauazila
TayaTenINlUTUNTY Spreadsheet LU MS Excel
38 Google Sheet tJusiu InglWddoyauuu CSV
wUsEnouiey @ (Header) 9o199uilnielil
Al wdmuseduszioudoya (Record) Fadu
wveataya (Row) lum1319ves Spreadsheet 1ng
wiarunlvzgnuULIntaya (Field) nenadull
(Column) Tum1574 é’aam?awmaqamﬂ (,) wag
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wlavhedeyaluuoiudiesnasy Juussvialnd
(CRLF) Toxaluunazaadutenafiiag oanune
Syusena (4) duntiuasiundsduteyanes
nodinitu Inslawgnsdifitoyalunedutifiesing
W30 Space AUTENI1IAIENYS edudenves
sryusenA v liiinaudaaulunisssyteys
Tupadu e Iaseasne veslndwuy CSV uans
Tunwd 3.1

number_id, date, contact_date, length, row_id, coloum_id, BMI
12345, 1-1-2023, 1-8-2023, 300000, 0001, 0001, 25.5
12346, 1-1-2023, 1-8-2023, 400000, 0001, 0001, 25.5
12347, 1-1-2023, 1-8-2023, 350000, 0001, 0001, 25.5
12348, 1-1-2023, 1-8-2023, 306000, 0001, 0001, 25.5
12349, 1-1-2023, 1-8-2023, 320000, 0001, 0001, 25.5
12350, 1-1-2023, 1-8-2023, 440000, 0001, 0001, 25.5
12351, 1-1-2023, 1-8-2023, 390000, 0001, 0001, 25.5
12352, 1-1-2023, 1-8-2023, 415000, 0001, 0001, 25.5
10/ 12353, 1-1-2023, 1-8-2023, 305500, 0001, 0001, 25,5
1112354, 1-1-2023, 1-8-2023, 405000, 0001, 0001, 25.5
12128355, 1-1-2023, 1-8-2023, 300000, 0001, 0001, 265
1312356, 1-1-2023, 1-8-2023, 400000, 0001, 0001, 26.5
1412357, 1-1-2023, 1-8-2023, 367000, 0001, 0001, 26,5
15/128358, 1-1-2023, 1-8-2023, 356000, 0001, 0001, 26,5
1612359, 1-1-2023, 1-8-2023, 350000, 0001, 0001, 26,5
1712360, 1-1-2023, 1-8-2023, 380000, 0001, 0001, 26.5
18112361, 1-1-2023, 1-8-2023, 332000, 0001, 0001, 26.5
19112362, 1-1-2023, 1-8-2023, 460000, 0001, 0001, 25.5
2012363, 1-1-2023, 1-8-2023, 413000, 0001, 0001, 25.5

©ONDOEWN =

awi 3.1 lassasnslnddayauuy CSV

suwuulna AVRO

Vohra ladasuuuuludlva lngusngdiunis
Fauilodoya (Content) uazarumesuedeya [4]
(Schema) 138171 AVRO Taguann1sdnLiudaya
W 2 dqueg1stoau Tnedaiudoyaogly
stuvuluwng Feusendadofiuinndnliduuy
Taa1u uazdlaseaienisdnivtoyawuuiies
muuaLdundn (Row-based Data Structure) Lo
l¥n1s3eadnuteyalufiazudonniuaidu (5]
AVRO msnzdnsunisiaifiudeyad dudeu
(Nested Data) Ingldszuunisindidudoyaniy
Inssasretona @ eduvesresoretonald
Inddeyawuu JSON Tumsdaivrilianunsadila
ANNvInEvesayalaiuwazfatuayunisua
AT oYATENINNTEUUFIUTOYAAUNIIA UTEUY
Fudeyauanen lumsihinveya (Data Ingestion)
indmfuluumaniasutnainldine fogndasais
Inlddeyauuy AVRO uamsluninil 3.2
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* File metadata follows:
{"type™: “map”, “values™
“bytes’}

AR 3.2 lassasalddayanwuu AVRO

sunuulWg ORC

Optimized Row Columnar (ORC) +1 EAUISTRY
e Afilaseadrsmsdafudeyanuuiioaniy
moauuilunan (Column-based Data Structure)
ierfuuszansamlunisuszananadidasony
Poyauuu SQL waraunsasessunsivdntoyaln
nsdaivdeyadivuimanadle [6] tnd ORC d
Wausie9n Uwuulig Record Columnar File
(RCFile) Faillaseadransdniiudoyauuuissm
meauliguiu Tngld RCFile gnesnuwuunsesy
NMIUTEUIDHALUUIUIUAIE MapReduce undn
lngnisuvateyasanidudiu 9 138031 vien
(Block) nszangludaiivlumiitedniiudeya
(Storage) ULLAS BIABUTINABS UL T 8 NATELAT B3
vilannsaeudeyauUszananamasuy SQL
wiou o Auld (7] wonandiuvesalasiiudalg
LU ORC Safidruvinevadlild (File Footer) &4l
AeSuiedeya (Metadata) oganelu deanunsa
Ufuuilassadetoyadidniuliniendalnelyl
nsgmuiudeyad saAuliiauls vilwlwd ORc
wnnzAun151d enloeteyadi o191Ud suulag
lassasadayalaniends wagdiuaniineseni
Twaaa3us (Postscript) ludnildszysurnves
dvnedeya vwnvesmeiutedeya 38n1siuda
foya Hddydenaidenlosteyausazalnsiuas
Prelinssutoyas imundidasfurild e
Tnssasslud ORC uanslunni 3.3

U§i 23 (2568) VOL.23 (2025)

a =

3 Column 2

g Column 3

§ Column 4

' Column 5
n Column 6
é- Column 7

z Column 8

; Column 1

il o~ Column 2
’ e
Column 4

Column 5

Column 6
Column 7
Column 8

250 MB Stripe

Postscript

awi 3.3 lassasslnddeayanuy ORC

sUsuulnaUsA (Parquet)

sUnuulndUsiA (Parquet) lagnaenuuuiay
a1 ulag Cloudera Saufy Twitter Tud a1,
2013 dadugvuvumssaAulnduy HOFS vaq
Apache Hadoop lngdlassasnanisdaivdaya
Aanefuwuuseenuneaudidundn (Column-
Based Data Structure) usiidulassadadoyauuy
Wesl (Hybrid Data Structure) lngiinsi3eadaya
aunsdudfniy widnisuendruduvdon 4
wAazudomzidunguueaideya (Row Group)
fnsdndudeyaduwuuluud dasevdaideily
nsdaiudeyaninninnisdaiueuudeniny way
advayun1studadeyaladvateguiuy iy
Snappy, GZip kaz LZO 1udu yililvaulsind
Uszdns amienisdaifudoyauazniniondu
foya (8] Tnssadrilrldvr i uandlunni 3.4



File
Magic Number (4 byles): “PAR1"
Row group 0 Footer

Column 2 Flubioauts (ThitComparronca)

Pagel Yron (o ol

— i
I [
Row group 1 P!

awi 3.4 Tassaalnddeyauuuliin (Parquet)

NnuideiiAeades

lvanov kag Pergolesi [9] 1A vINn15Anw13 98
Wisuifisunanszmuainguuuulng Aldasdaiy
Toyanuuissanuneduilumdn (Column-Based
Data Structure) sgni13lvld ORC wazlvduasin
(Parquet) Inan1snaasulszd@ns nana1an15ld
fds SQL engteualuszuugudeyauunalugi
Fonfvuuunanrloufiwmuiain Apache Hadoop
Tagdds sQL MltimaFeuiisuszwindeyalu
U3N19 2 98a LawA Apache Hive [10] Waz Apache
Spark [11] ‘ﬁlagﬂu Apache Hadoop 1ng Hive 18u
uinsiFengteyalussuugiudoya Miunis
TALAULATUSENIANALUUTUIUU USRI ALAY
Youa (Storage) 7 flvunlugnimyrsainus
(Memory) 110 Tngazuuataids SOL vdu Map
Reduce Job il autsn1sUszananadudiuges
Suniafladdu Map wassiunadnsiussuiana
@5 aat3en1endu Reduce d1m5uU3IN199N
win 13831 Spark @ uunisldntleausiun
Uszananatoyailuman vilidiusz@vsningandn
wifiidesfnfimissausngdvwaltinnmitu
wihedaiudeya ﬁammgﬁumiﬂizmama%’a%aﬁ

NINTIVINSISATEUUNETOLNTEAFDUNDN
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lallugunauiuly Tneranisnaaeadliiuinlvg
ORC aziiusgansnnlagsingeandntndursid e

4

ldn1siTungdoyaan Hive drulduidinaed

UszAnsamaaninlug ORC WeldnsiSunadaya
310 Spark

4. Jvaiiunsine

HaNsnAaeuUSyugUUTEANSAMYBIFULUY
nlddaya iamua 4 3Unuy Tdud JULUUlNE Text
(Csv.) guuuulula AVRO guuuulud ORC uay
sULuUINg Parquet @aldusazgunuudithan
naaeslatinsisdsuyadeyaiifvunasinaiu 3 sz
1éun yndoyauurmdn (Small Dataset) Afifoya
1l 100,000 wa3 wsilalfiy 500,000 wa Yataya
YUIANA14 (Medium Dataset) 71 114038110091
600,000 407 wailaitfin 1,000,000 W wagyndays
uneilatgy (Large Dataset) Midayasnnndn 1,000,000
1o7 (yadoyad iiumaasslduiain vivled
https://www.kaggle.com/datasets/shivamb/net
flix-shows) [12] Tnaiaadeyai s ouliunaz
USELANuUseaIanan ussuug Ut oL aves
Apache Hive Faduuinsiisessunisadig (Create)
msdeya NsduAudeya (Query) Msuiludeya
(Update) uaznisaudioya (Delete) Gedniivagly
uwnasasuinaén (Big Data Platform)

4.1 gandusTlHluauide

nsfinderoduldlunsiamuwanlosy
Snanin dmsudueesdioluniside faduuinms
ugUVeI8159U (Hadoop foundation services)

e

ee =D

P

Watlenduad Cloudera dnanldd Wuwonfua 57
Wunanansgl waglasunseensuluseaulan
Tunstéiannduunanlasutnangn Feistauuudis
avavsuarlifiedvislidonld fatu Tunsvaaesd
AzEITR RGN ldTeNALIT Cloudera WUy Open
source Tildiilavans wisldifunsossiodmsuldly
nsnmaedlunuideiwindy srwasdonnisings
gondusuuLAsosraun s lUswnsHAlluuITe

Uil 23 (2568) VOL.23 (2025)  §
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6

i Az 381y Structured Query Language (SQL)
Fahanldeuuy Hadoop User Experience (Hue)
6?@Lﬂum%ﬁaéﬁ’aﬁaﬁﬁwiumiﬁwL%’ﬂ%’ayjamaq
Cloudera Data Platform (CDP) warldifuniasiie
lun1sn3eudayalun1sMAaeILaEHAN1IAAEY
Tusudded (Query) SaziBonnisindsvansiuag
vusasmauimesultiy uanslunmd 4.1

s a PR a.va &
a1nu m’éaqnaummamumu i:UUUQUﬂﬂ"IS U‘%mswugw

1 Master Node CentOS 7.9

2 Data Node 1 CentOS 7.9
- YARN Node Manager

OOKeeper

3 Data Node 2 CentOS 7.9 - HDFS DataNode
- YARN Node Manager

OOKeeper

4 Data Node 3 CentOS 7.9 - HDFS DataNode
- YARN Node Manager

OKeeper

a (3 3 a a s [
AMNY 4.1 YaNALITUULATDIADUNILADIUUNEY

4.2 NAN1INARBY

4.2.1 maFeumeuussansamsuuwuuladly
nsadramsteyalml nsneassd 119unns
Wiguiiguuseaniam lunisasiemssdeyalg
(Create a New Table) waslyldis 4 sUnuy Falu
uiazuuuivuInaeiy 3 sedu 1 em9nlng
sunuulaminzauiunisadiemseteyalyiuin
fian Afanlumsadumssmidesiian) lasns
Uszunanaid 9319 Apache Hive lun1sadns
mtoyadunlmidiniu soL Tdun

CREATE TABLE <table name> (
<typel> <columnil>;

<type2> <column2>;

) STORED AS <file_format>;
ludruvesgusuulidandaivasueniez e
STORED AS <file format> leiuA A1&9 STORED AS

U7 23 (2568) VOL.23 (2025)

TEXTFILE dnsulnduwuudanudild csv tndly
N159 LU A& s STORED AS AVRO @1nsulud
AVRO Fd

STORED AS ORC @5 ulid ORC wazads
STORED AS PARQUET d@msuluaulsin lasdina
mMsvaaeaLanslunnd 4.2

TEXT AVRO ORC PARQUET

S M L S M L S M L S M L

1 | 21.49(2585|46.50|19.69| 21.16 |43.36|20.88| 30.91 | 45.20| 28.26(27.63] 93.00

2 19.21 | 2568 (46.78|18.82| 20.40 | 45.61)120.16| 31.11 | 46.86 | 27.36| 27.79| 94.00

3 19.39 12553 47.34| 18,97 20.63 | 44.55122.51| 30.96 | 45.56 | 27.18]27.81| 93.00

4 | 19.22|2569|47.65]|18.90| 20.87 [44.81(20.77| 30.96 | 45.20 | 27.22]| 27.54| 94.00

5 | 20.03|2589|46.78(19.08] 20.70 | 45.07(20.23| 30.92 | 45.22 | 27.36(27.65| 94.00

6 | 20.17|25.78|46.7819.79| 20.63 |44.30|21.24| 31.13 | 45.30 | 27.55| 27.70 93.00

7 | 1987 (2553 |46.80|18.85|21.12|4435(21.25| 30.93 | 46.32|28.16(27.79] 94.00

8 19.21|25.85(46.78|18.98] 21.15|43.81)120.83| 30.98 | 46.70 | 28.19] 27.63| 93.00

9 | 20.11|2557|47.30]19.12| 20.92|45.32|22.45| 31.11 | 46.63 | 27.90 27.56 93.00

10 | 20.12 2568 |47.25(18.90| 20.70 [ 45.1822.34| 31.10 | 46.69 | 27.90|27.77] 93.00

Min | 19.21 | 25.53 | 46.50 | 18.82| 20.40 | 43.36| 20.16| 30.91 | 45.20| 27.18(27.54] 93.00

Max | 21.49 | 25.89 | 47.65|19.79| 21.16 |45.61|22.51| 31.13 | 46.86 | 28.26(27.81] 94.00

Ave | 19.88 [ 25.71|47.00(19.1120.83 [44.64|21.27| 31.01 | 45.97 | 27.71|27.69] 93.40

Mwi 4.2 nansidIsuifiguussansam
sunuulndlunsasemsetoyalv

4.2.2 msiTeuieuussansamsuuuuladly
158 1uT DA IA579 n1svaaeedl 2 1unns
Wisuiflsuuszansam lumseuteyaiidaiuly
p3avavin (Select All Data) voslWavs 4 SULUY
Faustazuvufivurasieiu 3 seav ieninlld
gﬂLLUUi‘wummzauﬁ’umié'}w’u’agaﬁ"’wmﬁﬁﬂLﬁu
Tunsns (Brumnumuagynaedu) sniga (4
naluniseudoyatosiign) lnenisuszananail
agld Apache Hive lun1sgudayasmeniuvi SQL
o

SELECT *
FROM <table name>;

TuduvesnisUszananail aeldiadesllo Hive
Query H1UU3N15 Apache Hue 4 w1 uia3 osile
aduayuN1IsUIMITIan1stayavuinlng vy
wnannlosutnand dmsusdsiinaaeudsduiy



wameiudmiunyadeyaiiunimaaey eniiy
¥ 09847191970y a (Data Table) 1 LT unun
Uszanana laelinanisvnassuandlunini 4.3

NINTIVINSISATEUUNETOLNTEAFDUNDN
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° < o = <
AN wnIlunTeteya ununazidunis
LanINatayATIvNn Iagdinan1snaaswanslunm
nd.4

TEXT AVRO ORC PARQUET TEXT AVRO ORC PARQUET

No. No.

S M L S M L S M L S M L S M L S M L S M L S M L
1 |00.22|00.2500.2100.19]00.21 |00.18|00.21|00.31|00.31|00.18|00.17| 00.18 1 00.26 [00.35]30.98|00.2910.330] 40.99 |00.29]00.26|24.70| 00.31| 00.27 | 34.40
2 |00.20]00.2200.22|00.14|00.16 {00.20]00.22|00.23|00.24|00.15]00.20| 00.21 2 00.33100.30|31.70|00.2910.360] 37.40 |00.27]00.28|26.26| 00.32| 00.31 | 36.93
3 00.18]00.18 |00.22|00.16]00.20 |00.20]|00.23]00.28|00.21|00.20{00.21| 00.20 3 00.38100.33]30.89|00.28|0.370| 37.3200.26]|00.26124.98|00.29| 00.32 | 35.90
4 100.22|00.24|00.21|00.15|00.21 |00.19]|00.23|00.30|00.30|00.16]| 00.18| 00.21 q 00.35100.34|30.95|00.2910.342| 38.12 |00.28]00.27 | 24.88| 00.30| 00.29 | 35.46
5 100.20]00.20]00.21|00.16]00.17 | 00.20]00.24100.29|00.28|00.17| 00.18| 00.21 5 00.37100.34|31.12|00.2910.340] 38.02 |00.28]00.28|24.98| 00.30| 00.30 | 35.42
6 |00.19|00.18|00.22|00.14| 00.17 |00.20|00.22|00.29|00.27|00.15]00.19] 00.23 6 00.36[00.30]31.16|00.28|0.336] 38.78 |00.29]00.26|25.13| 00.29| 00.30 | 35.47
7 00.19]00.19|00.23]100.19100.18|00.19|00.21|00.25]00.27|00.17|00.20| 00.19 7 00.27100.31]31.24|00.2910.338| 37.65|00.27]00.27124.78| 00.31| 00.27 |35.71
8 |00.20|00.1800.23|00.19| 00.17 |00.20|00.24]|00.28|00.28|00.16{ 00.19| 00.20 8 00.27100.32|31.11|00.30]0.339| 38.26 |00.27]| 00.27|24.77|00.31| 00.28 | 35.63
9 |00.21]00.1800.2300.15| 00.16 |00.19]|00.23]00.28|00.29]00.16| 00.18 | 00.20 9 00.28100.31131.19|00.31|0.342]| 38.12|00.28]00.26|25.08|00.29| 00.28 | 35.42
10 |00.19]00.19|00.22|00.15]| 00.16 |00.20]|00.24]00.27]00.30|00.17| 00.20] 00.21 10 |00.27100.30]31.15|00.3110.338] 38.66 |00.27|00.27]|24.94]00.31| 00.27 | 35.66
Min |00.18| 00.18 |00.21|00.14| 00.16 | 00.18| 00.21|00.23|00.21|00.15]00.17| 00.18 Min | 00.26|00.30]30.8900.28|00.33| 37.32 |00.26]00.26 | 24.70]| 00.29] 00.27 | 34.40
Max | 00.22 00.25 [00.23[00.19 | 00.21 | 00.20| 00.24| 00.31| 00.31]00.20] 00.21| 00.23 Max [ 00.38 [00.35]31.70|00.31|00.37] 20.99 |00.29| 00.28 | 26.26| 00.32| 00.32 | 36.93
Ave | 00.20] 00.20 |00.22]00.16 | 00.18 | 00.20]| 00.23]00.28] 00.28|00.17| 00.19|00.20 Ave |00.31]00.32|31.15]|00.29]00.34| 38.33 |00.28] 00.27| 25.05| 00.30| 00.29 | 35.60

o = a a a a = a a a
ANA 4.3 Nan15UssUNeuUSEaNININ NNA 4.4 Nan15dssueuUsEansnIw

sunuulndlunseutoyanmisng

4.2.3 maTeumeuUsgansamsuuuuldly
MsuduInuaalunse nseaesi 3 1unis
Wisuiiguusgansam Tunsiudiuiuwnitoya
A ulunsieaionu (Count the Number of
Rows) @ L8 untsfunnndeadffiugiuesanis
Tnegrilaidna 4 sUnuy wrwegeuluuwanlasy 3
wiazwuufvuinsiafy 3 sedu i enalild
sUnuulnumangaudunistuIuuwateyaly
msanniga (dnarluniseudoyatosiiqe)
TnenisUsvananaiayly Apache Hive Tun1se1u
Toyamen1w SQL laud

SELECT COUNT(*)
FROM <table name>;

Tudhuresnsnaaeuiiazsneaneds SELECT *
FROM <table_name> fildlunsnaassnoumtiilu
0 4.2 1flaa9n Mds count®) aglinadnsidu

sunuulndlunsdudauuadlunia

4.2.4 nswIsuiiguusgansainguuuulidly
nsi3sadiudeyalunisns msnnassd 4 1uns
Wisuiisuyszansaw lunsiSesadudeyadi
Faufiulumsneitanun (Sort the Data) Fa1funs
Aurandsad afldnsuszaianageniinigiu
F1urunnaluaiss Tagladsts 4 3Uuuu an
naaouluunaniedy Jaudazuuufivunnsiaiu 3
seetu W eI lldguuuuln anzaniunis
Bosavudeyalunsanndign (dnatlunisetu
foyationiian) lnonisusrananatiasld
Apache Hive lumseudeyanisniwn SQL tau

SELECT <column 1>, <column 2>, ..,
<column N>
FROM <table _name>
ORDER BY <colum_name>;
Tudhuvesmaneaeutl agldnatlunsussanana

Uit 23 (2568) VOL.23 (2025)
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TayaNINAaalalieuiun1suUsELand u

Huuvisnun iesnndugadianududou

lunsuszudanauinnInsidyadnd amsans

nnulssnvauneuntnil Inelikanisnaaosuwandly
4'

AN 4.5

TEXT AVRO ORC PARQUET

No.
S M L S M L S M L S M L

1 |00.32|00.43]02.55|00.31]|00.53] 02.55|00.31| 00.43|02.35| 00.29| 00.37 | 02.24

2 100.31(00.42]02.56 [00.30|00.53] 02.58 |00.30] 00.43]02.33100.30| 00.40 (02.27

3 100.32]00.43]02.61|00.31|00.48| 02.59 |00.29]00.43| 02.41] 00.29| 00.40 | 02.25

4 100.32)00.44|02.57|00.31{00.52| 02.56 |00.29| 00.43| 02.38]| 00.29 | 00.39 |02.25

5 |00.31(00.45]02.57100.30|00.52] 02.56 |00.30] 00.44]02.37| 00.29 | 00.39 |02.25

6 100.34]00.44]02.55|00.33[00.53| 02.5500.30] 00.44|02.37]| 00.30| 00.38 | 02.26

7 100.32]00.43]02.60|00.32|00.49| 02.57 |00.29| 00.43| 02.36]| 00.29| 00.40 |02.25

8 |00.31(00.43]02.60100.33|00.50] 02.57 |00.31]| 00.43]02.40| 00.30| 00.39 |02.24

9 100.31]00.42]02.60|00.32|00.49| 02.58 |00.30] 00.43| 02.39] 00.29| 00.37 |02.24

10 | 00.33]00.44]02.61(00.33]00.50| 02.59 |00.31]00.44|02.37]|00.29| 00.37 | 02.25

Min |00.3100.42]02.55]00.30)00.48| 02.55]00.29]00.43]02.33| 00.29| 00.37 |02.24

Max | 00.34]100.45|02.61]00.33[00.53| 02.59 |00.31| 00.44|02.41]00.30| 00.40 |02.27

Ave |00.32(00.43]02.5800.32|00.51] 02.57 {00.30] 00.43]02.37|00.29 | 00.39 |02.25

AN 4.5 nan1silSeuiieuUsEansnw
susuulndlunsisesansudeya
Tumnsna

4.2.5 @ayunan1innaeg

Tunsadmssdoyatuunlnddeniv soL
nan1snaassasulairgduuulndaiin AVRO d
Andsresnaniignanmvanosainsdoyars 3
WA Lan, nans, g

lun1581um15 1908 AR 80197 SQL HanIs
naassagUldinguuuulnduda AVRO faadeves
naRfignannImnaessudeyaia 3 wua 1,
nang, gy

U 23 (2568) VOL.23 (2025)

TEXT AVRO ORC PARQUET

No. Detail

1 CREATE TABLE

Min 19.21(25.53|46.50| 18.82( 20.40 [43.36] 20.16| 30.91 | 45.20]27.18| 27.54] 93.00

Max 214912589 |4765]119.79| 21.16 | 45.61]22.51| 31.13 | 46.86 | 28.26| 27.81| 94.00

AVRO
Ave 19.883 | 25.71|47.00 [ 19.11 20.83 [ 44.64 21.27| 31.01 [ 45.97 | 27.71] 27.69| 93.40
2 SELECT *
Min 00.1800.18{00.21|00.14| 00.16 | 00.18|00.21| 00.23 | 00.21{00.15{00.17| 00.18
AVRO Max 00.22]00.25]100.23{00.19] 00.21 {00.20]00.24] 00.31 | 00.31]00.20{00.21| 00.23

Ave 00.20100.20  00.22| 00.16| 00.18 |00.20| 00.23| 00.28 | 00.2800.17[00.19| 00.20

3 SELECT COUNT(*)

Min 00.26 1 00.30 | 30.8900.28( 00.33|37.32|00.26{ 00.26 | 24.70/00.29{00.27| 34.40

Max 00.3800.35]31.70{00.31| 00.37 {40.99]00.29| 00.28 | 26.26 |00.32{00.32| 36.93

ORC
Ave 00.31100.32(31.15]00.29( 00.34 | 38.33|00.28| 00.27 | 25.05/00.30{00.29| 35.60
4 ORDER BY
Min 00.31]00.42]102.55(00.30| 00.48 {02.55]00.29] 00.43 | 02.3300.29{00.37| 02.24
PARQUET Max 00.34]00.45]102.61{00.33| 00.53{02.59]00.31] 00.44 | 02.4100.30{00.40| 02.27

Ave 00.32100.43(02.5800.32( 00.51]02.57{00.30{ 00.43 | 02.37 [00.29{00.39| 02.25

AN 4.6 nan1SUSeUIBuUUSEENSA N
sunuulnddayasiie 9 Tumisns

Tumstuiuuuailunsisdeyameniw SQL
Han1snaassasuladngvuuulnaada ORC d
AndsvenaAiianainmsmaaedumsiiudiuiy
warlunsadayatis 3 sunm 1n, nans, Tug)

lun1ssesdiutayalunsenienw) SQL Ha
n1snaaetasuladnguuuuldviin PARQUET d
AedsveanmAianainmmaasdunsiSesdidu
%’agaiummﬁgq 3 qun 1an, nany, gy Nansmeaes
wamslunini 4.6

4.3 gr3awasildlueide

g9 U9 19 luauiseuszneusie 1a3 o
ABNTIADT Workstation Usedngaings 91uau 1
P393 Lol Tu Master Node dmiuiudiudnse
Audldwazimunaulylssuianauy Data Node
narldia3esnaufiamesiaiou (Virtual Machine:
VM) & U Data Node d1au 3 1edes dmsudniiu
wazUszanatayaluuvuiy (Parallel computing)




WARILUAINA 4.7

d1du | ndesnaufiamadiitie CPU Memory Disk

1 Master Node 8 cores 32GB 17TB

4 Data Node 3 8 cores 16 GB 1TB

MW 4.7 Aaudnyaenamatinves
LASDIADUNLADILUUEANNTU
LnannasuUnAIAI

5. HANSANEI

NNWaNITVIRAY WlatSeulisuyszansnnly
Asviaudulnd gUuuuaie q 7 douldly
wwanrlosutnandi Afnrsdafuuasuszaana
‘ﬁayjaLLUUﬂizﬂ’lﬁJ (Distributed Data Storing and
Computing) @unsauUsiiadei dnasdoUuszans nm
nsUseinanatayaluwnanosudngnd ladu 2
nau fie Yadefiinansenuainlassadnisdaiiv
Yoya uazadvfidnansznuanvunvosteyai
Jauiu

5.1 Jasweiinansznuainlaseadielunis
dnnudaya

PNWaNIINAaBIUTEINaratoyaiun1sinu
fisnafudnadu vuuwaslesutnand axivlein
Tnssasedoyausazuuuivetofiuasdoidounnsis
fu Juiunishauiiiedesfuteyaluvmedy
wu mnidunisadansedeyalmivsenisunsn
tayannlviidnlululiddoyaiiu lassasnanis
Jaiiudeyanuuisamuwandundn (Row-based
Data Structure) t9u ldwuuteaninu (CSV n3e
JSON) uazlwlduuy AVRO 9eiiuszdnsninganidn
lasasansdaiudeyauuuiseeniuneduiduy
#an (Column-based Data Structure) L L4
ORC uaglwduriiA esninlassadresnisdmiv
Tayanvuisssnnuuandundnavihdeyauwadlug
ustevhetoyaumaniinglumsafumsitdy Tums

NINTIVINSISATEUUNETOLNTEAFDUNDN
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asafiududndudeyanuuissanunoauiiundn
gyildonnitlunsdil insgdenirdeyaluusas
aosutveswaaludluunsnludiuvinevesunay
Aadutliy 9 uaﬂmm‘jﬂ’mmmma%%aﬁgﬂwmiu
s aduniseruteyannaedudluusdazuan
MINaRU 1A39a3519N139ALAUTaY AR B9A Y
wandundn eludi dlaunlnd AVRO wazlng
Foau azminzauniTiig ORC waglwdundid 7
flassasedeyavvuiisaniunodudidundn
wuiy Tumsassfudunisyszananadeyaiilalls
g1unsalgutayannuaIwuuANEIiy e ORC
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Abstract: The building envelope design with louvers that protect it from solar radiation and residual
particle matter is an idea for developing a building envelope system with higher performance.
It requires designing an air circulation system and creating an environment within the air cavity that
minimizes dust residues. Therefore, this research aims to predict the airflow pattern and residual
particulate matter through the louvers within the air cavity with the Computational Fluid Dynamics
(CFD) program. During the research stage, various parameters were studied, including the size of
the air cavity, airflow inlet and outlet openings, the shape of the louvers, and the amount of particle
matter remaining in the air cavity. These parameters were measured through four experimental boxes
with different specifications to forecast the airflow and particulate matter behavior by applying
the SOLIDWORKS 2023 (Flow Simulation) software. The findings indicated that reducing the size of
the air cavity leads to higher internal pressure and air velocity. Vertical airflows ascending from
the lower to the upper apertures exhibit reduced areas of stagnant air compared to downward
airflows. The test box (a.2) can effectively remove up to 24 % of particulate matter without
mechanical intervention. The data acquired from this research is preparatory to advancing building

envelope technologies for enhanced efficiency in the future.

Keywords: Air Flow Simulation, CFD Modeling, Particulate Matte
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2819110 gﬂmaﬁL'i“flul,ﬁmmﬁmﬁﬁmmiﬁwu%
Y & Adada o ) ' A a
afnuiniynduantdesningunsaiilumiey

DSF wu71a21ut§rauntelug ae319a1ned
WMUNEaNAITeY IENI19 0.20 - 0.39 m/s angla
an1zuInaauUnd [23] nMsyungRaniIsAaLiy
Uhinasjuagensiandeneglutesintsernia laonis
l¥nuany’@ Particle Studies UoIwaNs WIS
SOLIDWORKS) 2023 Flow Simulation (A1u#anng
989 Rahman & Kabir [24] A1uuaA1 Number of

FdanseundanslugosinoInAkasyy
Yo unnanviuanid uussii udl azd o
Usgnaunsiansaiaau [13], [23]

Particle is 100 unit, Particles Properties : size
0.0001m, Pre-Defined : Gravel based soil, Mass
Flow Rate : 1kg/s, Initial Particle Velocity : 2 m/s,
Temperature 34°C
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Abstract: This research aimed to analyze the deflection of composite plates with two opposite
edges clamped and the other two edges free under uniformly distributed load. Nonlinear regression
analysis was employed to predict the deflection by considering essential parameters, namely the

geometric ratio and fiber orientation patterns. The regression analysis model was developed based
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on data obtained from finite element software simulations within a geometric ratio range of 1:1 to
5:1 and fiber orientation patterns of [0]a, [0/90]s, [90/0]s, and [90]s. The results indicated that the

nonlinear regression analysis model could accurately predict the deflection, achieving a coefficient

of determination greater than 0.95, and was able to capture the complex relationships among the

parameters effectively. Moreover, equations with fewer parameters, such as the power and

exponential equations, were more suitable for practical applications, as they reduced the risk of

overfitting and were convenient for engineering interpretation. This research demonstrated the

nonlinear regression analysis model as a powerful tool for designing composite structures that

require precise deformation control.

Keywords: Regression analysis, Composite plate, Deflection, Finite Element
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Abstract : This research and development article focuses on the creation of the Command Building
of Chulachomklao Royal Military Academy within the Metaverse. A framework was designed to serve
as a guideline for engineers, providing a prototype model for the research and development of
building construction in the Virtual reality. A fully detailed virtual replica of the Sukhothai Reception
Room was created using Blender, complete with lifelike dimensions and design. The virtual walls
beautifully display the names of all former commanders of the academy, adding historical value.
The room serves as a virtual reception hall to welcome online visitors from around the world via
live avatars. It is also used as a seminar room in the Metaverse, where cadets can join simultaneously
as avatars, simulating a real-life classroom environment. Additionally, Unity was used to develop
interactive learning media for the subject Defense Engineering in the Metaverse, allowing students
to learn about firearm assembly through virtual reality technology. This research and development
project aims to serve as a modern educational tool for defense engineering in Thailand, with the

potential to be expanded and utilized further in the future.

Keywords : Metaverse building, virtual firearm assembly, Defense engineering
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uarBnasafiuldendasy Sumszuuunszeashiauansshanniuuiy tneldlwludedunsaondus
TumsAnaszezmsusuLaraNIAUiave UL TanAou AR TT SasdumasvIada 1:1 f 5:1 sadad]
sunuumsisgadaveadulaunuy [0l [0/901, [90/0]; Uag [90]: INNWANITANYINUIINIINTLINYVDITLLE
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poulnaniinisesveadulonuy [90], fszeymIusuazanuifuingeanidesiouiisuiunsiSesin
yoadulouuudu esnmanuudandsialunuunuuas lusuianuidesvomihdndian1 wanisinw
danunsoih il duamdunisesnuuulassaisnenindedidesnsmuaunsueuiauazaududal
wangauiunsidanumadanssy

AdAey: n1sdesy wiwdanaeulndn szeznisueu AnuAuan tiludioduud

Abstract: This research aimed to study the deformation of a composite plate with two opposite
edges clamped and the other two edges free, subjected to a uniformly distributed load acting
perpendicular to the plate. Finite element software was utilized to calculate the deflection and
bending stress of the composite plate with geometric ratios from 1:1 to 5:1 and with [0ls, [0/90],
[90/0];, and [90], fiber arrangements. The study results indicated that the distributions of deflection
and bending stress were similar across all geometric ratios, with the maximum deflection occurring
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at the center of the plate and the maximum bending stress occurring near the clamped edges.

Additionally, the deflection and bending stress increased as the geometric ratios increased, due to

the higher bending moment in the longer plates. The composite plates with [90], fiber arrangement

exhibited the highest deflection and bending stress compared to the other fiber arrangements, due

to their lower axial bending stiffness and cross-sectional moment of inertia. The results of this study

could serve as a guideline for designing composite structures that require controlled deflection and

bending stress for appropriate engineering applications.

Keywords: Deformation, Composite plate, Deflection, Bending stress, Finite element
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kPa Stress of [90]4
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Abstract : This research is an experimental study. The objective of this study was to determine the
amount of chemicals that reduced the temperature of bottled drinking water 330 mL to 15°Cin a
shorter period of time than using ice, and to design and develop a chemical reaction-based drinking
water cooling device for military field training. From the study, it was found that the average time
taken by ice to reduce the temperature of drinking water to 15°C was 37.00+1.00 minutes. According
to the study of the amount of chemicals to reduce the temperature of drinking water to 15°C, it was
found that chemical reaction between 157.74 grams of barium hydroxide octahydrate and 76.12

grams of ammonium thiocyanate could reduce the temperature of drinking water to 15°C in
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30.33+0.58 minutes. For the design and development of a chemical reaction-based drinking water

cooling device, the investigation into methods for releasing ammonia gas from the aluminum ziplock

bag indicated that Method 3 was the most suitable approach. Similarly, in exploring ways to enhance

the sealing efficiency of the aluminum ziplock bag, Method 3 also proved to be the most effective.

When testing the efficiency of the drinking water cooling device that was developed, it was found

that the device could reduce the temperature to 15°C with an average time of 14.00+1.00 minutes.

This was less than the average time taken by using ice and chemical reaction.

Keywords : Drinking Water Cooling Device, Chemical Reaction, Military Field Training
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Abstract: Pattaya, a famous tourist city in Thailand, has more than 28.57 million cubic meters of
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community wastewater per year entering the wastewater treatment system. This study is an
evaluation of the efficiency of domestic wastewater treatment and how to utilize treated water
based on data on wastewater treatment results from 2018-2023, as well as water policies and
management under the principles of sustainable water conservation. The evaluation results
indicate that wastewater treatment plant 1 (Soi Nong Yai) and plant 2 (Soi Wat Bun Kanchanaram)
receive more than 22.95 and 5.62 million cubic meters of wastewater per year, respectively. They
are efficient in treating wastewater to meet the standards controlling the discharge of wastewater
from the domestic wastewater system. The average removal efficiency of chemical oxygen
demand (COD), biochemical oxygen demand (BOD), and total Kjeldahl nitrogen (TKN) was 54.81 -
69.36%, 63.56 - 82.27%, and 81.07 - 89.28%, respectively. Wastewater, after treatment directly or
through processes that improve water quality, can be used in many ways—such as for watering
trees in the city, agricultural purposes, commercial sales to industrial estates, or producing water
during freshwater shortages—is an efficient way to utilize water and ensures sustainable

availability.

Keywords: Domestic wastewater, Pattaya City, Wastewater treatment plant, Water management
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FUA A AIUANINRDIINNIZAUY FuanueIUse
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PENOULTY (Activated sludge)
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Abstract: Software quality assessment is a critical factor in developing and validating software
systems to ensure compliance with specific standards and requirements, especially for military
software systems that are highly complex and must operate in challenging environments. Effective

quality assessment ensures systems perform as expected and reduces risks from errors during
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development and maintenance. This paper presents a novel software quality assessment
framework, called the Military Software Quality Assessment (MSQA) Framework, developed based on
the ISO/IEC 25010 standard and integrating key related standards such as MIL-STD-498, MIL-STD-882,
MIL-STD-1397C, MIL-STD-810, MIL-STD-461, ISO/IEC 12207, ISO/IEC 15504, and ISO/IEC 27001 to
enhance comprehensiveness and suitability for military applications. A case study on the
development of a radar display system for the Royal Thai Army demonstrates the practical
application of MSQA in systematically assessing and improving software quality in a real-world

military context.

Keywords: Software Quality Assessment, IEC 25010, Software Standards, Military Software Systems,

Standards Integration
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(Installability) tiieluiladnszuuanansausuuse
wazaualinasnaignisldau

MIL-STD-882 [6] {usnasgiusnuaulasnsie
Y9353 UU (System Safety) vun153LAsI129%
U318 (Hazard Analysis) n13Uszdiunnude
(Risk Assessment) LazNISATRUANIATNITANAIL
A4 (Risk Mitigation) Aa8n333593Av0I5EUY
MSQA Idiuwmeiiinasalufifeuaudasnde
(Safety) LA AIINADAAABINUTDONINUA
(Compliance) Tngliun1sUseIdusEAUANNTULTY
LAZAINATDIAINNLAES Lﬁaﬁwlﬂzjmsfml,mu
Hosfundoussminanssnuiionaintulussuui
yeunieldanimuindenifiainudesgs wu
spvudnlusiinammsviessuuauaulunisiad
AoaNsANUaansg

MIL-STD-1397C [7] tduua FFIUNNINUA
sUnvuiazlusinaeadmiunisdealsniemidia
598 UUANN 9 Agluuunniamms laeane
n13weusan ud UM SITYR1UNTAlAINENER
wanviane Weliduladrauisauaniudsuteya

a MYy 1 a a A A %
wuuisealndlaedndiussdnininuazitedols
MSQA lauuifnainunsgiuiianldiveativayy
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nsUsEiUAIL AMNamTalun1svineusuiu
(Interoperability) kag N15YIANNITIZUU (System
Integration) lnawdiuligensuisanunsodoarsuas
Maunfuensauainiessuvduldusiagldle
AuAuNTeanLUUBLmasialaenss Hadiilalk
syuviinnudanguuazaiuisausulaluuiun
mMeauLivianane

MIL-STD-810 [8] Li‘ﬁJummgmﬁmaUﬂqmms
maaumﬂiéfamwané’auﬁ'qmm WU gaunadl
AT BU N13NTEUNA waznsduaziiou n1sin
wuanetiunldraeldnnsuseidiuguainumuniu
(Durability) anuddede (Reliability) agad1u
d0AAABINUNIAAUIY (Operational Compliance)
99958 UVTAINaNa39BTu Tnefidied19nis
Uszand laun n1svaaeugumail (Temperature
Test) dmsunmsldanuluanmenniasauinnsedu
0 A1SNAFBULTINTZUNN (Shock Test) lnadnans
wseszidavsenisanrauvesgUnsal wazn1vegey
n1sdudaziiiou (Vibration Test) U352 4il u

(%
Y

Y5LEANTANVULAANIUUNIRULN NS

MIL-STD-461 [9] Lﬂummgmﬁﬁmﬁaqﬁumﬁ
AIUANNITTUNIUMMANTWTY (EMI) wazady
Wadulanisudmantuila (EMC) MSQA W1un
Uszgnaldlulifnruainudasade (Security)
AMUEINTOIUNITI9UTINAY (Compatibility)
wazAudndedie (Reliability) Inefishogienis
Uszgnd 1A nsvaaeunisusnduusmvanluiiy
(Radiated Emissions) kagn1snaaaunilAuiuse
AAUTUNIU (Radiated Susceptibility)

ISO/IEC 12207 [10] Lflummgmmﬂaﬁﬁmum
NFOUNTZUIUNITITTINVDIDONALIS (Software
Life Cycle Process Framework) lagasauA au
FeuAnszUINSISURY Wy Msfvuaeudosns
(Requirement Definition) N15319W W (Planning)
N1590NLUUKAZHAIUT (Design and Implemen-
tation) lUaufianszuIun15U1595n ¥ (Main-
tenance) Msfinsia (Deployment) WaLNNSYRATYUY

(Retirement)



MSQA laulaseadgnazkuInieann 1SO/IEC
12207 1 l4luN153ANUINNYKATATIADUAMNIN
Tuwsiazdiavaan syl Ineanigluiifveg
ANNENNNTOLUNTUNgESNY (Maintainability) way
A1ME1115alUN1ITANITNTEUIUAIT (Process
Maturity) 3s9aelianunsausyiiuinasenisiinns
Nelassafrimduszuunield dnrsaruaunng
Wasuwlas wazannsauiuusviseudluvendiuag
Iolusgezeivialyl

ISO/IEC 15504 [11] 38 138nd1 Software
Process  Improvement  and
Determina- tion (SPICE) L‘i‘;lummgmﬁl,ﬁumﬁﬂ
SELAUAINUAINITAVDINTTUIUNTS (Process
Capability Level) waglvinsaudmsunisusuuss
A5¥UIUNIT WauIgeNdLIset1eneliios lny

U5 dEN1THUITEAUAINNAINITAVD

Capability

nszuIunIsendu 6 sEAU Faud “Incomplete
Process” aufly “Opti- mizing Process” Fataelii
ansauszdiuinnssuaumsauniauduseuu
wariinisaruauiiiiioale fedu MSQA ¢
wuadaduldiasulufifsiu Ussansain
(Performance Efficiency) kg e A31UNUN Y
(Durability) wielnnsusziduldladsriaaniy 6
gonfuasuinty wisrudensruiunisiadie
goNFuISTUAIE WU N15EANIINENEINT NS
AATERTRHANAIN wazNITUTUUTINTEUIUNIS
aghaaiie

ISO/IEC 27001 [12] Lﬁummgmﬁmmﬁﬂmi
mwﬂaamﬁ'smm%’aﬁﬂa (Information Security
Management Systems — ISMS) flasuniseauiu
a9 19slusEAUDIANI LAz lATINISTUIA LYY
mmgmﬁlﬁmuﬂ%@ﬁmumﬁLﬁmﬁﬁmﬁ’umiﬂaqﬁu
Taya laun A1UdU (Confidentiality) nunei
Toyaldannsodnddaegilildfueygn A
auysal (Integrity) nuneds Toyagnaes lalaunse
faulas wazAnuniouldaru (Availability)
VERERE %Q@ﬂﬁﬂ’]ﬂWiﬂLsﬁﬁaﬂlﬁLﬁlaéfaﬂﬂﬁ Farfu

NMIANTIVINTLIATLUUIBT 08N TEYADUNE
CRMA Journal

MSQA laduuIn1991n ISO/IEC 27001 wasuly
szuuiieatesfunisiaivuazdsdoyaly
ANNLINGOUNNNNTT WU N133ANTTTRYANITAA
v3odayaenys Ineitiunistosiutoyaddailu
Wanaia (Technical Controls) kagilTI09ANT

(Organiza- tional Controls)

ISO/IEC 29110 [13] L‘fJummgmﬁaamLuum
Tnglan1Ld@ iU 89AnsAUIALEN (Very Small
Entities - VSEs) Faflyaainslaiiu 25 au uazd
Fosriafiunineins wasgrudliuuimidunis
MauE Wann wavUszdiugendwisTudnuaed
Sevdieuaiuszdnsann lnelidududesly
w3osflandeonansfidudou uiin MSQA 14
ponuuulvldluszuvauialug uanann1sulg
Usgn15910 ISO/IEC 29110 L1¥u n15UFU
nszUILNstIzaufunSnensaid (Tailoring)
wazn1sAnmuAunInluszAulATINITIUIALEN
anusniuyssyndldluuSunvesssuvdey w3
TassnasanigAafifidediinduidaunay
suUszana Wednwesgiunmn wlusedud
Y FIREEHY

4. 5AIUNITANEN
4.1 aNNISHAZLUIAAINITNAIUT MSQA

190 AU Military Software Quality Assessment
(MSQA) Flgmsjamneiioainsnseunsuszdiunnnm
gonFusTinovauswousunnsldaulussuunis
NS %aﬁmm%’u%’auqa FosnsAutdeiio uaz
AUNUNIUR B AN NN BUTinaInats Tned
wdnnsdfildlunisesnwuy MSQA Téun

1) n19919BmuLInsgIuaIna tagly 1SO/IEC
25010 1Julassasramantunisdeufifsu
AMAIN (Quality Dimensions) kagnuINAY
11755 1UBUMABIT09 19U MIL-STD-810
MIL-STD-882 ISO/IEC12207 wa g ISO/IEC
15504 \lglvinsusziiiuaseunquitedifgiy
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FoNALIT UALAUMINZAUNENTTD

2) MTERNLUUTIMLNZANAUUTUNTNIIN IS
MSQA laeenuuulviiaiudangulunisld
Nuiulasanseng 9 luninsgusenasin
TnsiuUsyinua1ual1ulannde (Safety)
AuLLTede (Reliability) N15U155511
(Maintainability) LazN15v191UIMAUTEUY
AU (Lesacy Integration) atdudomviun
drAnglussuuufUanisveenasin

3) A5USEIUMUAN WL IIUDTe: MSQA laila
Piaan1zn1sUseiiudanadalureniugs
Wity uisaudetladedunszurunisian
(Process Maturity) A21U@0AARBIATY
1m3514 (Compliance) kagAUAINTOMY
AUl AT SN NI LAY
JEERGERN

4) arsidruTIaInnasny (Stakeholder-
Driven Design): N3¢ UAUNITWA U1 MSQA
FundoulnsnsszauanuAaiuangiiaim
ladrudenanedie ludnasiludnwaun
seuU Juassluninauy wasnulgnu
w3ms weliuuladinasinisusydiudany
AsouAqy waznaulandn1sufiRauate

wdnMIwaTRIAnMETETElE MSQA WWunseu
n1sUseidufidaiudanu sesfunisvily
Useyndldlalulasanisene o wazdauasulvin
wmsgrunanlunisussdiununmeandwIsdmsu
MARUTuAaYSEUUEABY ¢

4.2 YUADUNITNAIUT MSQA

TR MSOA AnTuRIUNSzUINNS 9AUSIE
uazsEANALAnTmRUiAedeaziTidmlfdu
Ao MAgrdodluniaau fedniaun fldausss
wazuIms WelihldadinasinsUssiduiidivue
Jufinnunseunqy AsININAIILFEINTT Lay
WZANTUUSUVIVAaNTNS0E 1915

Tunszurunsil ildthszuuaieiiiled Ae svuu
AsD unltidunsd@nun ilennassuazu3ule
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MSQA TasnisianasUsyiiulszd@nsninuay
AN TNUBITEUUMAIUAUTAN

o

i munmdauisiediin Jam wavlona
TumsuSudsannsgulssdi

Auualty Fareld

728350151 MSQA Falasuniseanwuul
A11150MDUANDIANUADINITITINUDTI LATNIBY
ilulglussuumenmsaug lnegrdivsy@nsnm

4.3 Aan1sUsziiiulunsau MSQA wasuannis
LYILLUIAR

1M 3514 ISO/IEC 25010 fvualiiaun 9 T3
Tunsussiiununmeendud vuriinsounis
Usziliu MSQA lehaus 7 If (3neazidendziinig
ve1eauluun 4.4) lnelilddunisdaneulis
Tngnss udidunisdanguuazsiufiffifiaag
Aedeaiulu ISO/EC 25010 Whduderuunain
11M551ud U 9 WelHldNATInTedy mzauiy
USUNUBIUAIUNITNIIT wastreTinszuIunis
UsgidiudanudanuuasU§ualddetu ainy
Foulyasguinaddlu MSQA fu ISO/IEC 25010
uazanAssIuAetes S19dmund 1

MSQA aanlkuuuiinlinszuiunisusziiuu
JEUU TANNEANEY Lagn TN uTonvumenIsYes
FEUUNNVIVNS LRgdlvnHanaNUeINIToaNwuUsall

1) ANNANTAMNISUSTEULUULENEI LR8N
Wusguu nuneiia MSQA sanuuuliuday
dadanududaselunisusziiu dreld
a131150A 1L HUN1SUTRULAALA1ULENRIN
AulamIuusun Wy nsnageuUsyansnIn
ansaliinsesdioiBanaialaglideadlyld
91593 vausfinisuseidiy User Interface
nesanfenisnaaedldauasaiuguiimau
nsuenfifuidyinldanunsaldndnensla
9E10MLIZAN ATUANNTEUIUNISVAERUS
8 wazanANgugeulun1sInNISNAEDU
fifipansmnuuwsiugrgeanelidediiagiu
LALAYNSNEINTVBINIANITNINT
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A1919% 1 Tfn15UsITIU09 MSQA wazAMMAeusiU ISO/IEC25010 WazInsgIuBu

(User Interface)

fAn1sUsEIsiu fifa1n ISO/IEC 25010 AUANRUSAUNINTFIUDY
- UsganEnmaedssuU (Performance Efficiency) AuiLdetio MIL-STD-498 (MINT1980UALIIOULUDITONALIS)
Uszansnw (Reliability) ISO/IEC 12207 (n5USm1529957Ingenduas), ISO/IEC
(Performance) | auvivaeslif esanluszuunms mnaniwdetiedeidudiu 15504 (SPICE) (msusuusesuszavanmnszuiunis
milarasnuansalunsinnuegediuszdnsnn evldLg)
-ANAINTALUNNTIERDU (Interaction Capability) AW
drunasiafld LrnganYesilentu (Functional Suitability) ISO/IEC 12207 (nM5eanuuuteniwisldenuitg) MIL-STD-

iulviduiaserldnevaussnnudeINsve sl
ATUNIU gNFs Uaziiza Tautsigsenisissuiiasiinldau

498 (Torimuaiuienatsuasdaduuyud)

N15MN9IUSINAY

(Integration)

-auLdniulel (Compatibility) AanuLmngauvesilandu
(Functional Suitability)
Luanudnfulduayanuimanzauveiladdu dislissuu
ausaniudnduldednediuszansnm

MIL-STD-1397C (Ustnnean1saeansnatavesnassin
ISO/IEC 12207 (MSUIMNTIANTNTTINIEULLENAS)
MIL-STD-861 (anunsaviausaufussuuiifidermunsiu
EMI/EMC deghamsnzan 19w sovduasfinuauszuy
LsnsuseszuLdeasiisewhnuluannuandouiid
AeyeynusunIuga)

-Aswetie (Reliability) 1150139501 (Maintainability)
szuudesinuliegnsgnissuaziaieslusresiiauiu lnvan

MIL-STD-882 (11015 1UNISIATIZHSURTIBLATAIIL
Uasnsierasszuy) ISO/IEC 15504 (SPICE) (110§ 1UA1
AU TeiioveswanAwas) MIL-STD-810 Quusunves

(Compliance)

AUNUNIU : .
(Durability) lonaAntaRaNaIARIDANUALLET LazADsdRanIs RonALsNRpshuTmiusEuUinnalasuransEnuan
urabili o w | o P v o oA
hgasnwiiesnwissdvsnmuazeunsedldnuegismoiien gansuinden wu ssuuluenmaeuliaudu (UAV) w3e
aUmmmﬂamwmmLmjmﬂuammmmmuav
LLiaﬁua:mau)

2 LAuUanasiy (Security) AMNUaBARBYBITZUU (Safety) AL R . .
nsuguAnIL L. ) o ISO/IEC 27001 (sn@isgiun1susmsauUaensievesdeya)
v o LNz aNYeIenguU (Functional Suitability) N
UaN1AUA MIL-STD-882 (1aisgiunuuaensievesssuuluaumig

Fsvuudesdiinasmstesiuteyauarnisldnuitianaia e
Ueaiudunsesedlivienisia

M9119)

n & Y
nsanneuazldanu

-ALAUle (Compatibility) Ansdnngu (Flexibility)
Lsyuufesanunsofnsanazldanuladgluaninuindaud

ISO/IEC 12207 (nsvuaunsandseensiuad), MIL-STD-498

(Maintenance)

(Deployment)  mannuane laglunsgnussuuiu wazusumlanudedniaues  [(@emuunnisinfiuaznsivdeurenawisiununmms)
Wuson1sna
st (Maintainabili) St (Flexibility ISO/IEC 12207 (N15U3M15MIUFe5nEwonALIs5) MIL-
msﬁ’m%’n’m -N13UN3IAYT (Maintainability) mnugangu (Flexibility

LSYUUAISASIIEDU WALY wardUinaladne wWesessunslidau
seuze wavUsulungdunnsianasuwdasla

STD-498 (M31MALKAZIANITUNIIS N LONAL IS
Las9a§n9) ISO/IEC 15504 (SPICE) (Wuamnemsuiuuss
madLISoE 1 aLTD9)

2) MsanANNTITeuTelAnIsUsEEIY uas
N1SEAETUAINUNTLTUVDUNUI NU8E 9
MSQA Tas2ufiffiifeadestrsannaiy
Fugaulun1suseiiu vilvguseidiuanunse
mmuﬂuﬂiumuamma mmaulalmamm

y
=

YU "?NL‘VilI’] ﬁllﬂU‘UiUVl‘VlG]@flﬂ’]iﬂ’J’]ll

wtiugwazisrluan1unisain1amms

AINUABAARDINUUSUNLANIZVDITEUUIU
FruauTua Munede nseun1sUTEaY
MSQA lasuniseenuuuliaziauniig
Foenisuazdesiinanizvessyuuiilaly
A15RdIuANTuAT B9l dnwazaNIY
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LAnA199InTEUUNAS ouTalU Tnessuy
ny1ssndudesdinaiuindedeqs High
Reliability) hagauvasnsieidaloyauas
miﬂﬁﬁa%uqxi High-level Security)

8) nrsiufifnisuszfiufiasiouusun
ATAAUIY MUIYE I MSQA L ud A
Deployment @laisamoglu ISO/IEC 25010
WA MSOQA isduiiieasviouaiudiday
goan1sinsenazlduluninauiuds
Fosfadunauaznnens Wy nsAnse
szutlugnuiifiengrunn wiemeldanniy
g

5) A1SUUNISIEIUISIHIuLRvesduRARe
Al vunefa TuuSunvessyuunusuay
fung drudnsedlt ferduiladeddgysde
UsgaAnsamvesszuu tilesangléay
Fruruundldinugiudiumalulad
arsaumelagnss 3sndufissuvazdos
sanuuulvianudiislunisisous uae
aansanldaulaegnesinst Yreanainy
FusndeRanann wasiiuarusiulaluns
U UmRauveddluaniunisalase duwa
lnunseaUszansninuazanuUasnieves
A1309

nanlagagy N1ssiukazyTuLAIliAves MSQA
FrelinsouUssluddninumunyau sy
SNYULANIEVDITONALITN NS WazyilinIg
Uszdliudullegadiuszavsnmuazaseunguunn
Fuluusuniidesnisauusiuguassinga

5. NAN1SAN®Y
5.1 nSalAnE

lasansiaunszuurenuIsdmsun1snensiia
waguananatoyalsnis (ASD) Aiunissening
WA, 2565 89 2568 Ll oUUUTIdIULANINAYDS
sruusAns AN iuady

Ineiinsiauansay MSQA muglue Liveldly
NSANY ARR LAzl T UAMAINTTUUARDA

U7 23 (2568) VOL.23 (2025)

NMIANTIVINTLIATLUUIBT 08N TEYADUNE

CRMA Journal

199533 V09lATINIT LaLIIUaLLDEATBINITIVY
WaLnszuy ASD Seadl

FTUULIANSLUUIMITIUINNInUTzaudgmiau
nsth3einw esanimaluladdadiy aauaau
ovlua unziidodrialusudsydnsnm tasenisi
Fldsumsimuuiionauwudiulszananaves
sEuusaseu tngeanuuulvissuu ASD wuulny
anunsaUszananatayasasiawuuisealng &
Anuuaiug IHnudng warsessunisdanisteya
unudl eifinuszavsnwlunisiuianunisalnig
91NF

Wnevedlasinisfonswamnszuy ASD 7
viuaide 199ud1e uazquainwiiny onauny
53UV ASD Juitussuulsnns tnedenanunse
MuIuiugUnsaldyl 1w @1e1nA NSaILn
syuuaniunisaelduinsgiuniamms wagly
nseuNMIUsEiuANMeanALISadie il

navsadvlulassnmsiiatuenivdnvomyn
gondusTvinnnTiUsananauazuansnadoya
Tnglinsounquiisdiuvessniauaidu o vessruy
13RS LU LE10INTA SINRNATEUIULALIEUUNTT
doans ilesnnsrutlflassadeiiuguedods
Sumesidaifoguilunisiudstoya

5.2 malulgiunsalfnm

Tudutagaduivseazidunvaswsarifain
59U MSQA 19 7 11U W3aNYNFHI0819910
PP o = ~
ATMANWINSHAUITEUU ASD FIankuuLlnedl
wuAndIAEAD NsLEniANITUIZIdUNIINAY
28199ALAU VB IAANUNTANAFIULAEASIAFBULA
agradudaszneldusuniuansieiuy

5.2.1 U528nN5n (Performance)

AesuneuuaRn:Usyans mwluiidnness
AENNSaTesEUUlUN SROUAUD IR ORI E WS e
wmmsaiog e meldnsznuiigs lnesam
fauszansnmueinisUsznanadeya Ausaly
NSUEAIKNE NIFINFTINSNEINT LATANUENYTVD
JEUU



Faquszasd: ioltiuladnszuvansn
UfuRauldegnefivszdansnmaneldvadninues
e n¥mens wazUTinaudeyaniun

vunnsuszliu: iWunsusediuluiga
waila WnedWaumsedvegeurenduas Ingldns
aveEn1uN1Tal kALIATIEINISINSneINTIEUY
iieYaruanunsalunsnevaussuasamEiios
YDITEUY

WUINNITUSERL: NAFRUNISUTENIaNE
Tayanuuissalndnngliniseaiudieg e
anuslunisinandeyauazuaning Asdeu
$n51n131d CPU naemiusn wagndnensdug
anvingIouliioudy baseline vi3 o3z uuLANTile
Uy

=

AsalAn¥ISZUU ASD: nsnaaeuniele
d01un1saifiiennaAsIuNINA91 200 81 SEUU
aasauansnalanuusealng lngliiannisuuag
viofns uenani Ssldsdummeaeuluguuuy

A199 laun

1) Load Test: 91a8an155udayadnuiuange
1 sEuUdEnInsainwsTeEAULAAIHS
waelin <200ms

2) Stress Test: lUATEUUYI9IUADINDY 72
Fluslaglinueinsaurie degrade

3) Latency Test: Tanamauausilon¥dau
wuhaavegluyiiseusula

4) Field User Test: #ld91un1aauiuaun e
UFURununrsnalddialunand
wazay ngldiinngFoude uaedsng
FoRamann

KNAINNITVAdEUMAN Az e uINsEUUATY

Snwdszaniaanlaudianeldniseaugs wag
wngaufumsldanuaiduanmundounimmsd
TeiainunauazANUERgsveItoya
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5.2.2 dufnsag{lyd (User Interface)

Arasuneuulfn: daudnselldfnaisd
Anudatou Tnude dennuvanensalunsan
TnetomgluszuummsigldinanEoudszuudin
nseenuuy Ul Addesdilsianisiousnsniia
ANLYNADY UATARAUHANAININUY WY

gUszasd: weligldauaiuisadila
waglduszuuliegaliussansanlaelidosiion
ALTEIIYANTENNS

uSunnasusliug Wun1suseiiiuain
Aldaruase neldnasdune nasiivdeyaids
WAnTIN WazLUUABUNA ieUszillunudiely
nsseus anudilatunisidau waganuinela
[GERRH

wuINeNITUITEEIL: Nsvaae Ui uRldRSe
(user testing) UszifiunanfildlunisSousuagld
N Aesgvenugnaedlunisidauvesfuiiinu
LATATINERUAINLAELDYEINTOBALUY Ul

NIUANYISTUU ASD: BumasigaoniLUy
TWlaulding widminadlidanundernydiu
waila Ineldanilanumneuazaonndosgnsis
lemouiFerumnsuastiunnsgiu wazWoudd
fyunmsgan luniseasuiugldanuats lald
LUUda®UNIN User Experience Questionnaire
(UEQ) hagn15dunangAnssuglysiunieg wuii
i uannsndoudszuuldniglunadudu )<2
Falus( B8ns1AnuRanaiani wavaunsaldanu
soilalnolsidosiiaiToavag dawalst Ullesy
ﬂzLLuummﬁawa%qaﬁy’w%umm%’mLﬁm ALSY
Tunsldau uazarnindedie

5.2.3 N13Y341N13 (Integration)

al

ANBSUNYKUIAA: STUUNAABIAINISD
aa

WensiauaryinusiusEUUaUY Niagiiiu 1y

WwugesANEUEN FIUTRNA VTETTUUAIUALDY LY
Lidostinsunlalanun
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IMUIZAA: LialVszuUAIUNTONAIUNTT
Mauiulasasaiuguniegual uazanady
gaeNlunNSAARIVTORNA LY

Usunn1sUseliu: tunisuseiiulag
Tunsaufudunuanssuudu lnensidouse
AUSEUUNEUBNUIBILUULAL ILATIERNITINaDS
Yoya Anugndes uazanuidalunsioans Wedudu

e eXe

ANENLNTALUNITYINUTINAU (interoperability)

wuaen1sUsTiiL: MIadeuEouReaty
STUUNBUDN (LU LUULYDS wuu?iamﬁ) NATIER
AugnABsuaraLIveInsuandsuteya
LATAIIADUAINNAINTOLUNNS T ULUSInADA
IR

nslANWISEUY ASD: ASD ansaiiiensio
AULE18IN1ALAEFIUTOLAVBITEUULANNIY
lslaaea ASTERIX TngliidasUSunsiswaniuasiay
WiouUanTaLARUY real-time UuszuUln

14anNG LAANTUNITNAFDUNITIINTZUUDENS

Az YMNAUTLEUAINNAINITAAITYINGIUS INAU
JPUULIANSNH0ET IngATOUARUNITVIAARURSE

1) MImadeuANaINnTalunTvieusuiy
(Interoperability Testing): #1572@8U31 ASD
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Abstract: This article aims to examine the development and application of robotics technology in foreign
military forces and analyze the challenges and opportunities for implementing robotics technology in the
Royal Thai Armed Forces. The study finds that military superpowers have been continuously investing in
the development of military robots and deploying them in various missions. The Royal Thai Armed Forces
is in the initial stage of developing and applying robotics technology in military affairs, facing challenges in
budget, technology, and personnel readiness. However, the Royal Thai Armed Forces has been pushing
for research and development of robots through collaboration with research institutes and universities, as
well as acquiring robots from abroad. This study offers policy recommendations to promote the
development and application of robotics in the Royal Thai Armed Forces, including establishing clear
policies and master plans, allocating budgets, fostering collaboration with the education and industrial
sectors, developing personnel, and establishing a central agency. The findings suggest that systematic and
continuous investment in robotics technology will enhance the capabilities of the Royal Thai Armed

Forces, reduce personnel losses, and lay the foundation for the long-term defense industry.

Keywords: Military robots, Military technology, Royal Thai Armed Forces
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