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AUMLNY (Semantic search) seuukurln (Recommendation) seuuniunau(Question
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(XML) 138091 OWL uag RDF/XML lagldflenuwianlvieglusuvesny aana aruduiusszning

% =

ana uazAnaNTRvesrana nilduisngiativaidauiuasdoyadildfuunsnarefion1sidna
foyalusUuuuiiuyuduazaaufinmesaysagulifeniuiliZonin RDF/XML (Resource
Description Framework - Extensible Markup Language) m‘tnﬁiﬂumiﬁﬂLﬁusqmmjm,fa;ﬂalﬁa
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<rdf:Description rdf:about="https://|st.nectec.or.th">

<Ist:title>Language and Semantic Technology Laboratory</(st:title>

<Ist:author>Akkharawoot Takhom</lst:author>

</rdf:Description>
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2 https://protege.stanford.edu/

3 https://www.hozo.jp/
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IF <condition?, condition? ... condition">

THEN <consequence’... consequence” >

3U 3 (296 193ULUUNYNITOUNINAIMTUNA InOL M TIRTTNY

a IS 1 [ 1% 1
NIBUNTULTINTINSUDY 2 Usginumantaun
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dula Ao 1uun1I18me% (parameter) YOILUUINABIERR (statistical model) HuLes na2fe B9

S)E

Punumnfivesveanuuiasalunuilefdwiliuuudaesiwhwenadnsligndewnniu

Wiy eg1elsfAmny nasinswIunnsIwe SueswuUInasiinalinadlivey yad UL LU

[
Y

= A g vy a a = ) v o aa - = 5%
vigu tieldeyaiiusinaniivmelunsidusumudeyaliasuyndid Wil isesildlunisBeusies
figunsalusvaanaaussourguiismenzuiuamniwesvosuudiasdld  Asimueg19i7
nszlanvaanalulagdunesids wealulagnsiiudeyasuinlngiuunguiue (cloud storage) Lagnis

UszananateyaniginsaineniieUssinanarunuanindng (massively parallel computing) vinlw

v

YoynFesfifvesuuuinasasuusamas  waglavinlinsideluraigmunieitesiunisuseaiana

v %

adAlaglanIzag19BeN1TUTEIIaNaN 1 WISTINMAdeARicTara ALt (Dig data) 1In33edl
dasrlunisesnuuuuuudnaeaAndeninsivesimvsngativiuudagUssnn  livefiasuiuls
UsgAnEn1muagaugNABIUeITTUUNINTY wenINil  NSUTENIANAAI8IATEUIENINEUTEINARA

yundnedihganiatlunisusuammilinesveanuuinasindeyalsunaummasneie

a U = Y v o aad) ¥ & a 3
fﬂ5LiEJU’:ﬂUig@Uﬁfﬂﬂi‘lﬁﬁﬂﬂ?iﬂ?i@@ﬂLLUULLUUQW&@Q%@@I%LUU‘UU (Layers) YNWITNULABDT

lngmsilmesiunsartuasunuanusingifudaaluseauisnaiy ilieausaliassikuuinass

(%
P

ADR LA LUTEAUANIAMINADINIT  I5NITANRUUKUUINADI I US N B HIZANA1I9INITANTAUANALN

a

WsdiwesyniunTniusgluseauie iy Felaieaseiadnlusysuinfinaunanuiifeg
swiuwhiy  lflunaildeisesiauinuanianvudeutusar lifiaudnmy nsiseusly
svmaﬂmLUuLmeqmiaaﬂLL‘UUme1aaﬂaﬁﬁﬁlm%’ummﬁaﬂuﬂmﬁu InefinsedngUsyam
FonuwuuBous (recurrent meural network) Wuluusaesiladuaudouuarlduuimenisians

P15ILHBIAINAN IUNTUSZUNANES

nalndigIuveINstuisyauinAewriotneUssamilsnuuiug  (recurrent  neural
network) %aLﬁauuwmiﬁwm"uaawﬁaszhm%aa’ﬂizmmluauaqué IngilouwviaiAzeuy
UszamileusenaulumeniisUssamiiien (perceptron) NSugadtynUssamainaayussam

d 1 1 [y v [ a = a o v D A v 4 wa
BUNTUYDIEEY YUV G’IQE‘U‘VI 4 LINAUNTONYULABIYR zy}zgmmmamﬁlmﬂm’mmai@mamm

o =

(feature vector) NUsznaulumedyau 0 way 1 16 Yosdyg it unaztosasiiuinidn (weight)

o

AT dunIimesvauudiass  Weldariudnlvdyaiadinadl  wuieUssaniieufaysiu

[ Ag>]

Fyeauiantuseiulaeldiendun3adie (network function) wazUasedggyiueanmiuilsidu
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nsnsedu  (activation  function) Aifwun  wnedilganilenduesednediaiuadndndie

(threshold) miheUssamiiisunazUasedeyin 1 9anin

Network 1
function o

0.5
o @1
1 o®
Weight
Input features Output signal

(shallow representation)

U 4 ugnemigUszamdien (perceptren)

A ’oj C% 1 [ ¥ 1 1 3 A v 1 = [ o
nstaenuninvestesdygrsaiiiasdesludamnvimesgnmids wsizilunisusu
ANnesvatuuTae@iinansenulnensiteaugnasIreINsviugaINieUsEamLTiey
nszUIUNsUTUAMITwasagsedlddeyadmiuaey  (training data) Fudusienisveaanmes
AautRvesdygaud) niouimaaadudyniaeen ssuvazuiuanhvinvesresdygyausas
' a o~ | a v ' ) . . . A v A o
PIlpL LAY OaNAAINaEURBAINAIAINTY (gradient-descent approximation) tieliiaiu

asdagantauad, wndndygneonlinsiiunanaevesdyaandigaty nsyuIunITUsy

9

2°

(%

AmsflmesasnanagmiiuliiFes auninAmndwesaunazulidsunlas wiensenin

\ngn1eile (converge)

Wetmheuszamieuiisetuduiasetne 1s1azlaiasatneusyaimiiiey (artificial neural

'
a

network : ANN) fla3U#1 5 iasetngusvamiiienazUsenaulumentiglseamifieudnuinanniises

v
v < o a @ 1

I g.; 1 v . 1 a I Ly 5 1 v A 1
Auduntlsguisenin Fugouiiu (hidden layer) gl ssaiisunnas il Ut ugo U UL TDNsD

o_)e

futosdygrandianninnesauauth wasnandygiamundnnsveamheyszamiiensanuny

T o

I

A1viune (prediction) daildnwaslunnneiauautituiy fugousuiliuioualiounsnaunses
nilaguwievineAnauIININmesAna TRV Yy I IIueY WoNTTuY e TUEITWAY)

(%

= a a i S = o & .
mmLiaﬂﬂmiaugLqummiLisui‘luizmumu (shallow learning)
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Input features
Hidden layer ~ Output signals

U 5 uanunTevguseaimiien (artificial neural netwofk : ANN)

uennisSrnnsasiutugeuduldisnunity  aaneduniethehessamiion
wuunaedu (multilayer ANN) feguit 6 msfiufruiutusousuagtsliadotneussamiton
mmaaﬁwma’lﬁgﬂé{aqmﬂﬁu wmzﬂizmumiﬁflmawgﬂﬂa"'uﬂsaﬂﬂa%usziauﬁwma%udaw‘?i%
HARATYQIUBN ognslsfmumaiiusauasugouuegi@inmsifivsuumnnivesluededs
Usvamifion vhlidedlddeyauiinasnniulunsufudimnsiimesmulude Tasnssuaunisuiu
mwwswﬁl,ma%%lfﬁlumﬂU%’Uﬂ'wﬁMmaUszmwLﬁaﬂu%’mﬁauﬁuﬁasﬂﬂé’é’agagmaaﬂdau NN
ﬂé"uL%’ﬂlﬂufmmwszmwL17'|&Jmﬁaq"lu%w&auﬁuﬁlﬂaaaﬂlﬂ FusSennsyurunisiin nszuauns

nndounayu  (backward propagation) nszUIUNITNIIAdUNSUITALTUNTIUGOYY  AuUAI

ANnesveeUsE AN RS UIgn el

L1

Input features
Hidden layers Output signal

U 6 uanunsotIgUsyamiiguuuuale sy (multilayer ANN)

12



v a

wiladdguesnsseuiseivanfenisiindwutugeusulitunaudueiugd ATRIN

>

v

WeuiAeslatunisviuveaeietswasUssamtuausayedusmetodninidinisiud gy
1 Y @ [ vy Yy o LY a X A & ! 19 ) v e & i
gousunsilvneddddoyad mivaowiury  msviududowsuaudustuddadululdlalunsa

URUR  FelimsuszAvguuudrasmatsvdetunienslemiingy  wuudaswmiadundeulu

JagtumaiasetneUssamiiienuuuiugl (recurrent neural network) FanlgUssanniieuusiag

o Y v

mhegazihdyaaesnuldsniudesdyausudisig  JevihldmheUssamiouiaioudiviae

'
o a o

AMUNTIITALNT0aRId Y usnAidIetauNaa L lame LuuTtaesliinuseudy Lazaunso

a YV

YSuAmmsilweslaosusias  wAtvadsfouninsamiieussa etz SaRn i unINunsadLnn

v = a

uwibilianansaeudddniledn eudtaymidenan Falin1siiudasnisdy (forgetting circuit)

1 [ v

W lUTuntigUssamifisuusazi elrlanutesdu o iy e onTeIRIles L5150
A ~ Y Ao - « ° ° & Al »

A3 UEUTTAMIENLUUINEIATRIMSANTN “uuuiinesauinssegduiedsyezen” (Long

Short-Term Memory : LSTM) #is3Ufl 7 Sauuudnagaiiduwuuiaesfilenldiunniigndmsunis

a v =
Seusluseaudn

Theoretically
infinite layers Neurons Long Short-Term

_withmemory ~ Memory (LSTM)

U puanuutenaein1udIsvezauiiogsyeze1d (Long Short-Term Memory: LSTM)

szuliiuuudaesrnudissezdufiodssezenilimandines 2 yn fe Yanilanainviae

Uszamiioy  waednyanilananniasmsay  isaunsalinssuiunisningaunduliiouiuen

[%
v o w

WILReINY 2 adle uinszulunsRenaTuegiudmuantudeyadmiuaen inesesUsu

ANNITITLN DS MM L AU UY IR NNALSUANAINUNTITIAUALA e
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UNM 2 (519) wantnan1sUsEiEUn1sineuvaslusunsundnisitmalulad

=\

Usyay1Uszhivg

v &9

vannasimInsUssdunsieesddsunsuiinisldinaluladtygiUssiivy - e
delvnsnuiidesmsimihiidumiesussiiulagaaeulusunsudildineluladdynuseaug
lAUATOUARUAINTEUUABLNIWBSLaTTaNAWISANTENN  “Al-based system is a system that
includes at least one Al component” [1] #aiin1suszandldinasifiauslussnuatil aaduly
Tunmwuieussduluswnsuifinsldmeluladdyyrdseivg Wi mnidulaauiewziezas
uazfianpsgiu ng sedeu lag AfeslfiRnmegudn Afnsiosdn@atutarimmuavesnissuiiiu

AuAmANT

¢ a o o 1% = a a1 = &
nain1sUsEiumMvhawvedusunsuniinsldinalulagdaypaussAvgnnanisduneauil
FIUTINTULAYE19BRINTRMMUANEITUNTNAFRUA LA ST INENa Lz URATETTY

Yoyarusedvg aeludl

<3

« ISO/IEC 25010 : 2011 Software engineering.— Systems and software Quality

Requirements and Evaluation (SQuaRE).— Systems and software Quality models

« ISO/IEC DIS 25059 Software engineering — Systems and software Quality Requirements
and Evaluation (SQUaRE).— Quality model for Al systems*

« ISO/IEC 29119-11 :2020 Software engineering — Software testing — Part 11: Guidelines

on the testing of Al-based systems

§ o w v

« wihyfuRasesssumulygiussivg dinnuiauingimansuazmaluladuiagd

<9

(@wn.)

- naswnUf TR usssutygUsshvg (Thailand Al Ethics Guideline) d1tinanu

Y

ANYNITUNITAATALDLATUFRALAFIAUWIAYIR (A9%.)

4 Tvaziivmaanmn (319) wanaaimsnilszduniivil @awnu-aanau 2565) 1asgiu ISO/IEC DIS 25059 Software
engineering — Systems and software Quality Requirements and Evaluation (SQuaRE) — Quality model for Al
systems guilu Draft International Standard
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nTainuaigIiunITagaUAULInIgINENaLask I URS s sl UseRg  vinln
Ieinawinsussiiuuagnaaeundndn 15 ot fauanslumsi 1 inasinsussidukagnaaunal
ANWAIRNIESEUUINALUIATAISAUNA WarnIN1SUSEEIULATNAZUISUFITUNNTIVY (Checklist &

Criteria) 9 N9 FOLAASIUAITN 2 sna9UseduiasnI1sNAaeUaSesTsUNITIY TIUNTLNAEN WU

[

Transparency, explainability Usnglunsaenisne eswniiffivdluiunisuseilivwasnaaey

' (%
fala o a

NARAUN LAZNITUTEIULATNAZRUISYSISUNNTINE  F9ATN1SU LN sNEsaeslRu T Tute

[
Y

Fenffu AundenaeidussesssustunasinsUssiuiasindeunandas S1uau 3 et o
inausinsUsEliumsvhauvesiusunsuiinislimalulatdoya sehuslusmtnuidied 18 inosi s
senuivesuenalnmsliinasisinanluide “nsussiutyuseag” 99a Tneluddu
TnlUaglanaiunuyinisUszdiunasyndoundniue Lazinudiasussiiulasnaaauasysssuns

a v

338 (Checklist & Criteria) #1ua1AU

o & = a va _a 1= a =

YNU inJagL@EJ@ﬂJ’]Gﬁi’]Uﬂ’]ﬂaLLaxLLU?UQUG’]'E\]iﬁii@J ﬁ]%ﬂaq?ﬂﬂiuuwm 3 31ENUNTANWN
A a Y o o a i3 a o Aa v =~
ll’]@ii’]ua']ﬂa‘wLﬂﬁl"]sﬂaﬂﬂ‘Uﬂ’]i@’]Luu@’]um@ﬂ@u&JUigLNUﬂqﬁﬂquum@ﬂiﬂiLLﬂimwuﬂqﬂ,GULV]ﬂIUIaEJ

Yoyaruseavg aely

<3
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2.1 WN9NISUSLIIULASNAFOUNANANN

nsnaaeuszuuAlulag UganUssivguanainagd nidunsvage unumingiin1sy e edssul uan wienaninmiuuunaluud (Aaanvue

wuuthlusu Functional TéiuA Functional Suitability ﬂmﬁﬂwmzéf’m Non-Functional lgin Performance efficiency, Compatibility, Usability,

§ o

Reliability, Security, Maintainability, Portability §sdndufidemagounmudnuvauzianizvosssuumaliladYayanussiviaad

49

4

(4 a o = a
Lﬂm“l/lﬂ']’iﬂigL&IuLLﬁ%‘VIﬂ’dE]‘UQmaﬂ‘UNSLQW’]%iZU‘UWI alula ﬂﬂmuquﬂigﬂﬂﬁ

&9

A9 1 inausin1sussiduiasyaaeuguanvaizianzszuumalulagiarsauma

Velih nainIsUszIEY naINISANEY NINTFIUT19DY ANDUNENNLAY

CO1 | User Controllability M319aRYINTEUUEINsan ANl | -Aufiunisvegeunny | ISO/IEC DIS 25059:2022 -
uyudviessuUneusndugannsa | Heuly uagnszuiums | ISO/IEC 22989

NS nueensiaule MIIABDULDNAT

16



4 a
NaUaNIsUISLAY

NAUNNISANGY

UINTFIUD9DY

ANDSUNULNULAY

C02

*Functional Adaptability

- MFIVFBUINTTUVTINIUAY
functional requirements laogng
gNABLLaTATINIL non-functional
requirements deusulndniu

annunaauln

a
- asvaeunanszuuldluns
USumilmdniunisiasuwlashy

annunaauln

o e voA 'Y v
- asadIUnsNeInsNIGLeUs Ul
WINuNSiUAs WU Al

annunaeuln

Dulumunsgylilu
requirements

specification

ISO/IEC DIS 25059:2022

ISO 29119-11

ISTQB Al Testing

- Adaptability feodu
AnaTRTIRDS
aufunsialaedely
nsusuAalmaniu
AovanUAmY Wy N3
WauwUas 815aua4
Wionsiasuy
anwandenlunis

YIN9U

- NSVAFBUBID
AndunsgULuUYs

regression testing

17




Wt nNaTINITUsZIEY naiNISAREY UINTFIUD9DY AasunELuIAY

CO3 | *Flexibility - NTUNITTULUIANTRENe LT LU Lﬂulﬂmuﬁisqlﬂu ISO 29119-11 - Flexibility Aaaau
USuniuansnsnAERFuTifmue | requiremdients gavguvasszuulunis
14T requirements specification specification ISTOB Al Testing THenluuiuni

UANANAIN Fualty

- avasunaiiszuuld way/vie Requirements
nSnennsildlunisdsuulasdaies specification
iodnnsuumilval

C04 | *Evolution - ATIAABUTITBUUISIUIINMN Gullumadiseylily SO 29119-11 Evolution #i8

Uszaunisalvednadliaiedla
(Self-learning Al-based systems)

- ASIADUINTEUUIANS AdLeala

WednsiUdeuynteya

requirements

specification

ISTQB Al Testing

ANNAINNTOVDITEUY
Tunsusuugeiates
\enauauasonIs
WasuuUastosnia
ABUDA LU TEUU
Self-learning uay

Self- Learning Al-

18




Wt nNaTINITUsZIEY naiNISAREY UINTFIUD9DY ANBSUNBLNULAY
based system
o & £
T UADITTY
AaudRUlIme
CO5 | = . sy hdls | Wulumuiisgylsl - A
Autonomy AFIVADUINTECUUMBUAUBIDYINT | LUULURIUNTEYLILU ISO 29119-11 Autonomy AB

Man13nNIEyin (Force) 21N
ANTNLINFOUNLANFY TUVUEANNT
mdunuludrutifeainguluy

OMIUIRA

- PFAFDVTEUUALNTOYN TNV
IiT9svNITUNINUYIvesyudla
visoluitlaszuuarsasdussuu

ORI

Requirements

specification

ISTQB Al Testing

AINUANNNTOVDITEUY
Tunsvhauleegng
BATLAINNNTAIUAL
YOIUYBIHY

SYLIANTINNAUA
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4 a
NaUaNIsUISLAY

NAUNNISANGY

UINTFIUD9DY

ANDSUNULNULAY

CO6 | Functional correctness MpgoumNLaBNIavesHdaiurin | Wulumudisglily ISO/IEC/DIS 25059:2022 -
ansavinulaegegneedlusedu | Requirements
AL TIFRINTS specification
CO7 | Robustness negouiluwadwihnulagnaes | Ussillunaniuunants | ISO/IEC DIS 25059:2022 -
eiinslddeyaitligndes (Faoen) | naaeuuaznsivaey
leNENTMANg U ISO/IEC TR 24029-1

- NAFBUUTEANTNNVBILLRAN ¢
35015 Statistical approaches
Mathematical metrics'#3s formal

method 38 empirical method

- M13I9ADUAFHUIUNT HAZUANG I
AN5IIWBNATNUNANTENUFD

UseAnSn1nuadluwma

20




Wt nNaTINITUsZIEY naiNISAREY UINTFIUD9DY ANBSUNBLNULAY
CO8 | Transparency -n393aeunUlUstlalaenisnAny | - AunsvedeuHIY W ISO/IECDIS 25059:2022 | -Analuselaiansan
aantumsiinfdanesiiuwazyn | Wouly uaznsyuadms NANLALAINTUNIT

MG
Y

- U5zl URIUNTZUIUNISHSIEDUY
enasrang U lunislidoyai

Vv A v a Yo
wngaLLigiNeItesiealasu
HANTENUIINTLUU LUTRLAR Y
ANulannny n1stanalulad
Uyausehvsiussuy 1hUsvasnaluy
AU DRANNA-MSUTE LAY

0N

MIIVABDULDNET

ISO 29119-11

ISTQB Al Testing

1% U

WBaanesiNLAZYA

G
Y

-nslideyandiu

moKldau
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Wl nainsUszIiY InNATINSAnAY UINTFIUD9DY ATD3UNLLNAULAL
CO3 | Explainability - szyladeninansenuiunadns | Ussilluliunasvedey W ISO/IECDIS 25059:2022 | nsviliigldeanunsa
vounaluladlyausshivg La¥N1IATINEDY wilalensguula
LONENTUANFIU SO 29119-11 Nadnseeslisie
- A3IIABULDNANTUANF U NOTUY Alga
szuu Inglvimsalunisients ISTQB Al Testing
lura MsUsziliunudes nedeu
TngasAnuiugldssuy vseRnd ISO/IEC TR 24028: 2020
nugulnafesiu
U8 9.3.7
- continuity
-.consistency
- selectivity
10 AvuaLnaaInIHIu Ta Bias TuAuNNEUDS

Bias/Fairness

Nageuilung Al lifinaaudan

ADLLAANITOAR LAUNISNARDU

iy Tnegulesidud

ISO/IEC DIS 25059:2022

RNIGRIGINGE
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Wt nNaTINITUsZIEY naiNISAREY UINTFIUD9DY ANBSUNBLNULAY

Haansveslinaniulayanaaay AUYNADIATL SO 29119-11 UnyauuseRuguaneds
(Ground truth) metrics fiyagald ATINAININEDA
ISTOB Al Testing syminanaansiilaann
- Wisuisunanisnaaaulagly szuufunadnsiu
Joyaniguen \iensivaeuanivill ISO/IEC TR 24027: 2021 | grfipnsazifunies]
AoanTshuslUsaLIU (external \nausiendimsazidu
validity testing) FslsidiBosienguln

naunila Bias @13150)

- 14 Statistical bias metrics, Wulaludennudnwoe
9

fairness metrics, algorithmic B9 LY LA Fovi

fairness metrics Tunisunaau YWHNUS FAREUNT

wiel seausels 01

C11 | Intervenability -ATIREIUITEUVIE N AR UsgIluNarIung ISO/IEC DIS 25059:2022
duns1ederldnu nindau vse NAAOUWAZATIAABUY
(Safety and Al) GHRNITPlRLH LONATUANF Y ISTQB Al Testing
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4 a
NaUaNIsUISLAY

NAUNNISANGY

UINTFIUD9DY

ANDSUNULNULAY

~ASIFDUINTEUUNENIUVNALAR

ANAULASMEFADAITE VUL L

C12

Societal and ethical risk

mitigation

ATIFDUNANFIUNTUTEIUAY

LVESLAZUTIIMNIAMULESSTUIIYe

D.

[
[

#all accountability, faimess and
non-discrimination (Bias),
transparency and explain ability,
professional responsibility,
promotion of human values,
privacy, human control of
technology, community
involvement and development,
human centered design, respect

for the rule of law, respect for

ATIADUNANFIUNNT
Usziluanudeauas

U3

ISO/IEC DIS 25059:2022

ISO/IEC TR 24368: 2022

24




Wt nNaTINITUsZIEY naiNISAREY UINTFIUD9DY ANBSUNBLNULAY
international norms of behavior,
labour practices
C12 | Side-effects seywatrafssionadudunsienar | Aliunisiiunis ISTQB Al Testing
W WaTINIAdeUTvliszul | nadau
WARIHAT AL NENT]
C13

Reward Hacking

Independent tests can identify
reward hacking.when these tests
use a different means of

measuring success compared to

the intelligent agent being tested.

ISTQB Al Testing

25




NNSAIUANLIBITU (Version Control)

Wt nNaTINITUsZIEY naiNISAREY UINTFIUD9DY ANBSUNBLNULAY
C14 | Repeatability/Reproducibility | Usgiiuenansuangiuiiunvediueg | Useiliuriunas
wiasuvestoya nsldinsesilely | asvaeunsyuINgIs

C15 | Human Agency and Igsunseenuwuuludnuasiivzllan | Ussiunanitiuseiu
Oversight ANaEnsavesuywdlunsdadula’| Wunsyuiums

VIOAIUANTEUY Fagaifenasrviun | msaRaeuLenans
unumvesyedlunsmavguauay | ndngiu
AIUANSYUU AMYU human-in-the-
loop, human-over-thestoop %39
human-out-of-the-loop

IREIVT

* Adaptability, Flexibility, Evaluation, Autonomy @mamﬁaﬂaﬂNﬁmﬁm%ﬁmﬁaaiqu’ﬁu Requirements Specification
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2.2 WNA9INISUSLLIULATNAFUIESIIUNTSIVY (Checklist & Criteria)

o A

PANNITITYFTITUNUIFNUS2U

18910 @m%. wag anv. Ihdunusdsediulassalul

A5 2 INUNUSUIUBAZNITNAADUISIS 54N 15T

Wt naTinIsUszEY NUTINITANELY AIgIENBe | AesuneLiiaiu
asdudiuda (Privacy) - finsAuAsesdeyadIuyAAa A5 UNeNANTTIAEI TR ISO/IEC 25059
: aIN%. d@n. - IAINEAVBLETNINVBIYAAS ‘N300 data uay
Aldudyguseivgnauatamtiade | algorithms
foyafiazgnifususuuazdnvne
nsthteyaluly
AnusiundLazUaensY Lsignltifievaenaniiazanauuyed | -nyvaeuInienasiiientes ISO/IEC 25059
? (Security & Safety) Tinalnifloruguariides -N9715041970 data wae
anv. Jdadsanudemeniunaanag algorithms
vl dod
Aulingla (Reliability) fimsmuauganmuesteyailfiiie | -nyvaeuinienasiiiendes ISO/IEC 25059
’ Nk doatuliAnnisadndulaiienain -W215U131N data Lag
-Fursannnsel dadula wayli algorithms
Auuzildegegnaes
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' a
WnaNNIsUTELAU

LNUNNITANTU

NINTFIUTN9DY

ANDSUNULNULAY

- ASNAANSNE USRI DL
-asnanaanswuuiglnuludle

(reproducible)

-HNTYUIUNISHALTRINI95U feedback

< ' a
ANULUUTITULALLN WAL

' a A a = o
Jldomdvsarauldudlun1elan1amiens

HIIFBUINLBAANSNNYITD9

ISO/IEC 25059

(Fairness)an. and. Tughuvasnisenwuusaznsiluld | -Wa1sanain data was ISO/IEC TR
Y algorithms 24368
-annsafigaufianudusssulaly
duiiierdostiunside senitu
Waun Tiuinig wagldeu
HynuseRusndifay

nshduuaien (non- TIilomeatszmrunamludienldiu | -nyvaeuanienansiiieates | ISO/IEC TR

discrimination) Usslominniyaaussiviednaibs | -i91sanain data wag 24368 -

(@w.) LagLILIgN algorithms

Pwilusdla (Transpareney) | -WigitiAeadomsuinmgsld ATREeUNLENATTIALTRS ISO/IEC 25059

AN Uy 1sehivg -WA5041TN data wae ISO/IEC TR
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User Controllability
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Functional Adaptability
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Evolution
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Autonomy
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Functional Correctness
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Robustness
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Reproducibility
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Human Agency and Oversight
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Security and Safety
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Reliability
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Unil 3 $I8NUNTANEINIATFINENaNAEITaUNISANTNIUYR ALY
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3.1 wnsguaEnaiineIdeiun1sUsHiuLasNAaa UL NALISLUUALAY

MsUsEIusT UL RIS LUUAALRY (Traditional Software) T¥nudnyareandLls (Quality
Characteristics) 174#11 Functional aw Non-Functional nuAndnuaizannwia 8 fu eseylily
UMY 1SO/IEC 25010:201 170 NNUAGNUAMNNTNGDNALITUAZN15UTEU (SQuaRE) - 1ina
ADNINTEUUZONAWIS[2] LﬁaLﬂumwﬁ@mmwmmmimaau wazly 11m3g7U 1SO/IEC 25040:2011
ToMNUALAENITUTHIUAMAINTEUULATLRNALIS (SQuaRE) — NszuIuNsUseliureniuas(3]) lny

Y o

nseuunsUssuaunIneedwIsIseutadmunlUszenaldanumuingUszaiaveanis

9

Uszifiu  sauden1sldunnsgiu 1ISO/IEC/IEEE 29119 Series i Juntaniwmagevialiainsadnyiy
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3.1.1 ISO/IEC 25010:2011 Software engineering = Systems and software Quality
Requirements and Evaluation (SQuaRE) - Systems and software Quality models
wasguiiiauelinaanunwineeanfond wiusruuaeuinnosiazvensiusly 2
Tunaiiddnyd
1) Quality in use Model lunarnan1nn1sldau Usenaune 5 Aadnuay uiazAuanyny
Wseenilunndnuaides  lasginadndidedinmsldan  uwlwnunudnvaziay
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Quality

In Use

Freedom Context coverage

Effectiveness Efficiency Satisfaction
from risk

Economic risk
mitigation

Usefulness
Effectiveness Efficiency Trust Health and Context
safety risk completeness
Pleasure mitigation Flexibility
Comfort
Environmental

risk mitigation

3U 9 Quality in use model (fiun: ISO/IEC 25010:20111)

2) Product quality model lananainmndnanel wiudu 8 aadnuaz loun functional
suitability, performance efficiency, compatibility, usability, reliability, security,

maintainability, portability wazrasdnunisdos dauandluguselull

System/Software
Product Quality
|
| | | |
Functional Performance Compatibility Usability Reliability Security Maintainability Portability
Suitability efficiency
Appropriateness
Functional recognizability
completeness Time behaviour Learnability Maturity Confidentiaiity Modularity
Functional Resource Co-existence Operability Availability Tntegrity Reusabilty Adaptability
correctness utilization Interoperability User error Fault tolerance Non-repudiét.:i o Anal?ts.ab.ilvity Installabilvitfy
Functional capacity protection Recoverability Accountability Modifiability Replaceability
appropriateness User interface Authenticity Testability
aesthetics
Accessibility

3U 10 Product quality model (‘171|3J’1: ISO/IEC 25010:2011)
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3.1.2 ISO/IEC 25040: 2011 Software engineering = Systems and software Quality

Requirements and Evaluation (SQuaRE) - Evaluation process
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Establish the evaluation requirements
1. Establish purpose of the evaluation
2. Obtain the software product quality requirements
3. Identify product parts to be included in the evaluation
4

Define the stringency of the evaluation

Specify the evaluation
1. Select guality measures (evaluation modules)
2. Define decision criteria for quality measures

3. Establish decision criteria for evaluation

Design the evaluation

1. Plan evaluation activities

Execute the evaluation
1. Make measurements
2. Apply decision criteria for quality measures

3. Apply dedision criteria for evaluation

Conclude the evaluation
1. Reviews the evaluation results
2. Create the evaluation report
3. Reviews gquality evaluation and provide feedback to the
organization

4, Perform disposition of evaluation data

3 41 Software Product Quality Evaluation Process (ISO/IEC 25040: 2011)
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3.1.3

ISO/IEC 29119 Series
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ISO/IEC/IEEE 29119-3:2021 Software and:systems engineering — Software testing — Part 3:
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ISO/IEC/IEEE 29119-5:2015 Software and systems engineering — Software testing — Part5:
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3.2.1 ISO/IEC DIS 25059 Software engineering — Systems and software Quality

Requirements and Evaluation (SQuaRE) — Quality. model for Al systems

WM ISO/IEC DIS 2505932022 UBfNMUARIUITEUUKALAMNINTENARITHATNT
Usziliu dwsussuumalulagUgyausshivg lananniaduain 1ISO/IEC 25010:2011 Tudu
AENwzlaNIzYasszuumaluladdyanUseivg Inamunudnvasdoslni uasaudnyusgaed

YU fsil

Functional Suitability
® Functional correctness (U'%JU‘LJjﬂ)

® Functional adaptability

Useability
® User Controllability

® Transparency

Reliability
® Robustnes

Security

® |ntervenability

60



12
=

wa i A & Iy} a so sL A I 5~Lyu Y] < x
AuauURgesnlunminwusianvvesdyyusshvgaaandusun 1 lngludyaneal * d
b4 14 ¥ 4
v A wa | % ¥ a ) "L ﬁLy L4 o a
YU qﬁLlE?lll‘UG]EJ’EJ‘EJ‘VN 6 ATUUISHNUN Jlgnaumnnisuseiiu
AI System Product
Quality
| | |
Functional Performance Compatibility Usability Reliability Security Maintainability Portability
Suitability Effidency
Appropriateness
recognizability
Functional Learnability
completeness
N Maturity Confidentiality
Functional Time behaviour Operabiity ; Modularity
L '0"3* me be Availability Integrity
correctness Co-existence User error Mon-repudiation Reusability nstallability
Resource . Fault tolerance -
2sour protection . fnalysahility "
Functional utilization - Accountability Replaceability
un - Interoperability Recoverability B Modifiability
appropriateness oty User interface Authenticity Adaptability
pad aesthetics ¥ Testability
Robustness Intervenability*
Functional Accessibility
adaptabllity* User
contmllabilit)-rﬂ<
Transparency*

3U 12 Al System product quatity model (111 : 1ISO/IEC DIS 25059)

Tananunnnslda(Quality in use model)

Ltnanuninnslidanuvasssuumalulaglaauseivg Inesndawuuinassgaunimiiluly

ISO/IEC 2501042011 &nwauzeoslniuandlunioming * leun Societal and ethical risk

mitigation ﬁquﬁmﬂugﬂﬁ 13



Al System Quality
In Use
Effectiveness Efficiency Satisfaction Freedom Context coverage
from risk
Economic risk
mitigation
Usefulness Health and
Trust safety risk
Effectiveness Efficiency mitigation Context
Pleasure completeness
Comfort Environmental -
risk mitigation Flexibility
Transparency* Societal and
ethical risk
mitigation*

3U 13 Al system quality in use model (@111 NSO/IEC BIS 25059)

aAnautRsunsanaudsmsdinuuar s T dunnsnuidosfiindunn Tagludwid
wifgdesiuiuinnssualssauiuilynuseaus ISO/IEC 24368 - 1éuA accountability, faimess
and non-discrimination (Bias), transparency..and explainability, professional responsibility,
promotion of human values, privagy, human control-of technology, community involvement
and development, human centered. design; respect for the rule of law, respect for
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snen15AlgR1eTN 0

MUY (V)

1. UYAAINT

11,925,000.00

1.1 (FUsADUBASAITIN 9,540,000.00
HEENSAUY 9,400,000.00
mihvesluRnisveaeu (1) 450,000.00
ArnIiealuansnaaeau (1) 1,200,000.00
fvtvissufufinismaaeu (2) 450,000.00
AensresluRnsnegeu,(2) 1,200,000.00
Ae1enNsEeTuTes 450,000.00
AnsIaUTEIiy 1,200,000.00
HeensEeIvINg 450,000.00
Unyn1steya 600,000.00
UAAWINTNINTFIY 600,000.00
Ao SENgaUaT 1,200,000.00
wihiinnsiunar Uad 1,800,000.00
AUTEALY 150,000.00
UnATziulaunglaziu 150,000.00
Wwihitumsawily 90,000.00
1.2 A1a3anns 954,000.00
1.3 (SUaNNUNOIYUF 15O UAENTN 1,431,000.00
2. quATAul 875,000.00
2.1 Angania1dneIu 875,000.00
2.2 Angnassivnagey 00.00
3. SUALIUNIT 45,487,000.00
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snen15AtgR1eTN 0 AMUIUNY (UN)

3.1 Aldqee 43,620,000.00
Angranui 750,000.00
ANNALR NFAIEIT NI 900,000.00
ANYIVINITIZUUUIZUARE (GPU) 00.00
ALYIUTNTS Cloud 00.00
AIIATAIADUN AT 270,000.00
Adnvhadsteya 40,000,000.00
ATNRAILNTZUUUTINIINNITHDINAGOU (LIMS) 1,000,000.00
AlEI18TuN15VRTUTDITFUUAMNA INUDIBY 100,000.00

naFayU MU ISO/IEC 17025
AlEI1luNNSY0TUTDITTUUAMNINYB DY 100,000.00

nadaau Au ISO/IEC 17065

A1 Proficiency Testing Uay 1 ﬂ%gﬂ 200,000.00
AN LWL AL NS 300,000.00
3.2 A1idn 30.000.00
Adandtineu 30,000.00
Adanvaaey 00.00
3.3 Ararsrsayulng 150.000.00
Al Useun Wnsdnd Lazdumesiin 150,000.00
3.4 AMIRILIYAAAING 1,600,000.00
AIERUNANERNS ISTQB Al Testing + Foundation 800,000.00
ATRNDUIY 800,000.00
3.5 A5V 15,000.00
ﬂ'wmmil,l,azLﬂ%ﬂﬁm%’mﬂswm 15,000.00
3.6 ANBULNY 72,000.00
ﬁhm@mmuéh%wmmw 18,000.00
AdeUssguaznIIINTAUS 54,000.00

SAUIUUTTUN 58,287,000.00




snen1sAnlgRedn 1

MUY (UN)

1. 3UyAaINg 47,700,000.00
1.1 QusouuasA1919 38,160,000.00
HEENAUY 3,600,000.00
wntwissufuinismaaeu (1) 1,800,000.00
ArnisalUansnagaeu (1) 4,800,000.00
el uRnisveaeu (2) 1,800,000.00
AensresluRnsnegeu (2) 4,800,000.00
He1ENSEneTuTes 1,800,000.00
AnTIaUTEIiY 4,800,000.00
HEensEeIvINg 1,800,000.00
v Insteya 2,400,000.00
UNIWINTUINTZIY 2,400,000.00
AeensEgatuayu 4,800,000.00
L%’mﬁwﬁmsﬁuuazﬁm% 1,800,000.00
AUsTAILY 600,000.00
UnATziulounglaz L 600,000.00
W fiumseuialy 360,000.00

1.2 AIa9aAnas 3,816,000.00
13 Sugununoswusisedeein 5,724,000.00
2. quATAN 1,000,000.00
2.1 AragiasaiaineIy 00.00
2.2 Angnassinagey 1,000,000.00
3. QUANHUNIT 46,974,000.00
3.1 Arldaae 45,840,000.00
Anranui 3,000,000.00

AN NLRLINNLASANTINU 00.00
ANIUTNNTITUUUSZIaRE (GPU) 600,000.00
ALYIUTNIS Cloud 360,000.00
AR UNIADS 1,080,000.00
Adnvhadsteya 40,000,000.00
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snen15AlgRedn 1

AUIUNY (V)

AT ITEUUUIMTINNISViDaNAgaY (LIMS) 300,000.00
AlEI8luN15veTUTOITTUUANA N URIIBY 00.00

NAgEpu AU ISO/IEC 17025
AltIneluNSTeTUTDITTUUAMAINYBIVBY 00.00

NAEU AU ISO/IEC 17065
A1 Proficiency Testing Uaz 1 ﬂ%yj\‘i 200,000.00
ANLIYULAZ NS 300,000.00
3.2 A1idn 240,000.00
Adandtineu 120,000.00
Adanvagaey 120,000.00
3.3 ma1s13g4lnng 600.000.00
Al Uszun Insdwei Lavdumesiin 600,000.00
3.4 ARILIYAAAINT 1,600,000.00
ANEBUNANENT ISTQB Al Testing + Foundation 00.00
ATRNOUTY 00.00
3.5 A15UsaY 60.000.00
ﬂ'wmmiu,azLﬂéaaﬁm%’mﬁzﬁu 60,000.00
3.6 AIMBULNY 234,000.00
mmammwgv‘?}aww 72,000.00
mlﬁaﬂszsqmmzﬂﬁumi@ué 162,000.00
VU TEUU 95,674,000.00
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[1] ISO/IEC TR 29119-11:2020, Software and systems engineering — Software testing —
Part 11: Guidelines on the testing of Al-based systems

[2] ISO/IEC 25010:2011, Systems.and software engineering — Systems and software Quality

Requirements and Evaluation(SquaRE) — System and software quality models

[3] ISO/IEC 25040:2011. Systems and software engineering — Systems and software Quality

Requirements and Evaluation (SQuaRE) — Evaluation process

[4] ISO/IEC/IEEE29119-1:2022 Software and systems engineering — Software testing —

Part 1: General concepts

[5] ISO/IEC/IEEE 29119-2:2021 Software and systems engineering — Software testing —

Part 2: Test processes

[6] ISO/IEC/IEEE 29119-3:2021 Software and systems engineering — Software testing —

Part 3: Test documentation
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[7] ISO/IEC/IEEE 29119-4:2021 Software and systems engineering — Software testing —
Part 4: Test techniques

[8] ISO/IEC/IEEE 29119-5:2016 Software and systems engineering — Software testing —
Part 5: Keyword-Driven Testing

[9] ISO/IEC DIS 25059 Software engineering — Systems and software Quality Requirements
and Evaluation (SQuaRE) — Quality model for Al systems

[10] ISO/IEC 17025:2017 General requirements for the competence of testing and calibration

laboratories

[11] ISO/IEC 17065:2012 Conformity assessment — Requirements for bodies certifying

products, processes and services

[12] Certified Tester Al Testing (CT-Al).Syllabus.Version 1.0
European Commission. Ethics Guidelines for Trustworthy Al. Apr 8 2019.
https://www.aepd.es/sites/default/files/2019-12/ai-ethics-
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