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Abstract

Beary GPT, Chatbot for Enterprise Systems,  aims to. support proprietary
knowledge management and employee learning within the private corporation.
The focus is on efficient learning and addressing issues related to onboarding new
employees, such as internal workflows, learning from experienced staff, data
accessibility, communication, and task complexity. The chatbots effectively collect and
manage " organizational knowledge, providing convenience for new. employees to
access information and learn. They analyze activities, reducing errors, saving time,
streamlining operations, and improving work quality. This project is a valuable tool for
developing efficient personnel and-organizations, utilizing Knowledge Management
systems, artificial intelligence and web-based chatbot interactions, while also reducing
training time and minimizing errors. The performance test uses cosine similarity and
the result is 0.90 and the Euclidean Distance is 0.54, which means the system can
retrieve information to respond accurately and in accordance with the user's questions

and trained data.

Keywords: Automatic, Chatbot, Knowledge Management, Artificial Intelligence
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1) wdesnaufinmes Dell Inc. (Inspiron 5515)

OS Name: Microsoft Windows 11 Home Single Language

Version: 10.0.22621 Build 22621

OS Manufacturer: Microsoft Corporation

Processor: AMD Ryzen 5 5500U with Radeon Graphics,
2100 MHz, 6 Core(s), 12 Logical Processor(s)

RAM: 8.00 GB

Hard Disk: Solid State Drive (SSD)

2) inFesneuRimes LENOVO (82LN)

OS Name: Microsoft Windows 11 Home Single Language

Version: 10.0.22621 Build 22621

OS Manufacturer: Microsoft Corporation

Processor: AMD Ryzen 7 5700U with Radeon Graphics,
1801 MHz, 8 Core(s), 16 Logical Processor(s)

RAM: 8.00 GB

Hard Disk: Solid State Drive (SSD)
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syuvliauaunsanasdusyans anuntule

o/ I3 b4

2.1 N1FAANTTIAAIUS

n39AN30eARIILS (Knowledge Management: KM) tun13sausiuesAnuinielu
BANINIAINENATSHATUARAS. TN sdoyalun1sviay Usyaunmsel vinwe Y1ansiusiu
A9z wazimuntunussuy linasdnnisesAauiaelussdnsinUseansninuas
UsganBrauniu Fateyarimuaiidmfianudrdnsenisimmuiyaainsuasaiuiniviives
BIANT LUIARKAEVANNITVDINITIANTTBIAMINS HFieHl

13 Y@ v eaa ¢
1) o9ARNUSUUAUNSNETNAYD9BIANT
2)aaAmusmsnsunswlslulazuaniUasuegeliussansam

3) @aAANIMIT N TUN sUTuUTaianeg e
2.2 walulagnlydlun1siamg

2.2.1 Python
nw1lUsinsy Python i untwilusunsusedvgen lansudanunung
(Interpreted) 1unawaasvduazilun1wifsing (Object-Oriented) finsivualssian
dynamic typing kag dynamic binding Winlwlignsalunsniw Python dim1nuisesudieg
auldisitu lddudeau aursadalaladie Menenisisoug wmuigdmsunisiaun
I3 s a 1% al . 5 ) a ) | &
wodAuIs N19158U3V0AT09 (Machine Learning) kagn1sWaLILaUNGLATUDE195IAL5)
(Rapid Application Development) a@unsatiganniattunisiauilusunsuls seasuluga

wazhkieuna Tlausislrlddnuiuunn susdaaunsavinanusiutun wnluswnsudulea [10]

31]17i 2.1 deydnwal Python



2.2.2 React TypeScript

React 1 ulausn3 JavaScript 7 91elunisadraduneuszaruld (User
Interface: Ul) lusduseundiadu tnglduwinuesmonlniuug (Component) #392awus Ul
soniludiuges Wiednnisiudiusingg wes Ul egnadiszanamuazsiudulunislda
11519 React ¥aelianunsaadrsueundiaduiiduszans mnlunnsldenldund G (4)

TypeScript td un1sWRIUIN131A JavaScript LO un1w1aiia Static typed @o
sefpstvuaUssinnvesiinlsiou wazazinisnsiadeuneuiilusunsuiuviey vihlid
mmmmaaiumwawaauﬂizmmaa%’ayjalﬁﬁsﬁlu 9914 TypeScript @1u150978
andefianainfioraiatulusyninsdilusunsurhauls wasnsiundssanvesiaudsuay
HarFugarelunisdanisiusunsusunalug vielusunsud dlaseadai Tud ould

N4 React TypeScript LI un1519 19 TypeSaript saufulausn3 React
ieasraiukaundindu (Web Applications) Ingld Typescript fuuauszinnliiuiiuls
aelulusunsy lag React Yaelviaunsonsivaouyssandeyavesnmysuasilenduls
e GaansadaedesiudeRananiteadiatuls uenanail Typescript Suqelilén
fidguansnsngiuitetasdlaliisdulasnisuansussandagavesfauysuagiaidu

28199 51NN AlUS kN SUTUSEANS A NUNn YUY

5U 2.2 &yanwnl React

v

TS

g‘i.hﬁ 2.3 deyanwal TypeScript

2.2.3 CSS
CSS a8y Cascading Style Sheets 19 un1e17 W lun1sanue 9wl 13 u
fladrstudne HTML vi3e XHTML il iugaisuasdsuuuuiigndes Snisdmun
sULUUTsTamL WuYeU Runds seaering wagduq mudesnts dgduuunisdeulded
ANIEIANTUAZYNAMUANIATEIULAE W3C (World Wide Web Consortium) Fafusadng

Pfunnsgrudmsumaluladiiusiee [8] Fauseloiive css laun



5)

Prgliunlutonans HTML $1e89u n1sld CSS Hrguenuuzseninailoniuag
sUBUUMsLanINg i lianunsaudluenas HTML lieg1ad1auazsinsa
Tnglaisoaunloldn HTML 11n Wemuagguuuuazueniuegetnau
Hrgantdntuenans HTML vlivunalidanas Jagaeliivledivan s
Ju dnannansadenldlvg €ss srudulunarendiiv iieannisivan
Toyat1deu
Hrgliausaivuaguuuunisuaniwaimiloudulunanas duveaivled

S Y & Yo Y [y < 3
visevaeniiuls Hisaanattunisiauinasuulsaiuled
YIHAIUANNITUAAING CSS Y TaIUIT0AIUANNITHARINA T UMV U
winzauiudeniag b wu uledamnsausvvunauarsukuunugunsel
Mdrvalsngagnsies

! Y @ & al 1< [ £ val
Pretiivleddanunduninsgiuuazaiunsnsessunsldaulueuanlas

qy Y 1 Y @ & Y3 Y3 qy
wenInil Sarrelniuledgiuadeuiniu

Uil 2.4 dydnwal €SS

2.2.4 Azure OpenAl
Azure OpenAl uniswasnausznineuinasAa1e Azure 409 Microsoft
Azure wasimalulag Ugygauseavghuy GPT-3 989 OpenAl ¥aglntniinuiaiunsalydanu
luwna OpenAl s1udulsundadurenwatliosisite ausaidslinalygiuseivg
ww3nedle uwarndmensnngg Weghwmainvanewassainsluneundiatuuazuinsnanidues
Azure #ag19azainuazyaande Azure OpenAl Service &I APl Tilddmsuanud sinafu

WU NISAS1999AMY NNSkUan1w ferelnunnauisuduldnulasg1sinenny [24]

Azure OpenAl 11 OpenAl GPT-3 1nuuiufNAa1In Azure WaliinwmuILas

p3ANTANITalgIIUAIINE LTV GPT-3 TukeUndndunazuinisvesauLasle
UnWauranusaidnfia Azure OpenAl APl i1 GPT-3 unlglulusiansduazoUnaiadu
M99 U Azure tag @ mludl® wazmivaunisiionldeiu GPT-3 ldeg 198 avgu

ANUAUADINITVBILNWNAIUILAZ DIANT

@OpenAI

5UN 2.5 dyanunl OpenAl



2.2.4.1 GPT-3.5-turbo-16k

GPT [14] 69311310 Generative Pre-trained Transformer Qﬂﬁmmiﬂﬂ

OpenAl s?fqLfJumﬂIuIaﬁmiL%uimmm%ﬂ (Machine Learning: ML) WUy Deep Learning
waziduszuuilyausedng (Artificial Intelligence: Al) #11ABI8aRUNTUsEIIANAN 1YY
anunsnaistoyadennudssssumfmilouiiuuddeuld Tas GPT 1lasiainsvodlasie
Uszamiiien (Neural Network) wiia Transformer Tunisussinanateyauazasiatoyalvy
Tumsiszuuusnuendnivesdnsi Benldlina GPT-35-turbo-16k
eanndulumaiidilan visssund wazamnsnadrsdeyadeninuniuvisssuyd
n3olAnld 5895V token FruruaIA il lF uamrsaaunuised esld druauin
Hulieadifuszansnmiazdinuduanieiouiulmes GPT-3.5 sudue In1suuusidls
WNg@mMIUNASIeMAe UL VAULIAELIBY (Chat completion) Ingld APl widisananse

PUl AR UN1TAS 1AM URUUNITAUNUIAS AR (One-shot conversation)

mswﬁ 2.1 AN51LEALULAaYRI GPT 3.5 [26]

Model Description Max Token

gpt-3.5-turbo GPT-3.5 ﬁ'ﬂmmmmmmnﬁ'q@ WY AL 4,097
dmiunsuem wazdsiaiiquaininiesiu
uq w3y GPT-3.5 gnusuudslfimanzdmsy
nsaunukedeinulaflununisasetoys

LUUAILAL

gpt-3.5-turbo-16k AILEINTALAN DU GPT-3.5-turbo WAEINITH 16,385

Uszanana context ANNEINANNIEYE 4 LN

gpt-3.5-turbo-instruct | @NMITAUTELIAHATOANUTLA 82T BINUA T 4,097
lAe @1U1508519A192UN LA1ue1UNtA
gnaonuuutviii1iu Completions endpoint

VesTuLANves OpenAl APl wazlilagnusuws

wndu Chat Completions API

(‘17'im: https://platform.openai.com/docs/models/gpt-3-5)

s

AEd GP T

€

an
c.
=D.
N
(o)}
e
@



2.2.4.2 OpenAl Text Embedding

Text Embedding 1 utnaluladfildnsFeusveaias s (Machine
Learning) Liieutastamulidunnmesduaunadey eldlunshnmeiuasUszanana
Toanulusunuui aeuiamesarunsaidlald Tnsszozvinseninnanines 2 i
AldinAnudunusvestanm 1n A1 cosine similarity 984 2 LinweosdailndiAgsiuain
waneidemnuiiuiinnuieadostumnnuariinumnglndifestu mnsaeiaalndides
futios wanvirdornutudmuiedosiulios wszaunselda cosine Fremanumang
vosuseluala [27]

N340 suteaanudunnmes i liiedanisdndunisaiee wu
MsmANLAdIEAdIsEitstoam nsdanquieyatonain nmsrumdeyaitieddes
n1swdaniw p13TtAsievsynuuvesdeya tdudu lasludndudesdainudila
Homuestoniuaey wieuinud

OpenAl filuiaa embedding 2 Ju ds3unsnivianan 16 Tuaa waz
Sui 2.4 1 lna Aa textembedding-ada-002 41 OpenAl wuzilile s uddmiy
namsltau szinisvinaungnidlumndiu T591fignadn uazinadenislday

Text-embedding-ada-002 @1u15aUsganana request %39 input taun

114 8,191 token uazanunsaUseinananees e output dimension 19 1,536 61 [34]

2.2.4.3 Tiktoken

Tiktoken Lﬂum%‘aaﬁaﬁqﬂﬁwmima OpenAl 938l#e ldeuaunse
Uszanuarlganelunisldan OpenAl APl laoteayainuarsintsd Id1msvdudiuiu
token fildsululudonulaglifewitnisseswe AP 951 1uFs A% 1T uaansa
Uszanaudaaalddrgluntstdein APl vas Openal ldog1aualugn n1stdusiuau token &
swhelgldnuaiinsanuindeaufideanisussnanaszialdaowitlanuduiy
token 714 Fovilinesentsi LAz ISUIHISAAL Y

wona N Tiktoken FegnusndnaueanaanslugUuuunsv TG
Alafliety Wy MsuaninsneessiuaL token AldludemnunusensiuAlddne ite

Paelunismunuiaznsinaulalunisldaiu APl ves OpenAl [23]

2.2.5 Azure Cognitive Search
Azure Cognitive Search #3 8 Azure Search @® cloud search service i AP
Thdniauaunsaldauld WullggidszAvgifauadisadeiuuysdludiunie
Juedesdledmsunisasianissum annsauenniwisenduidudiiasizdaumungle

& a & a £ [y & ¢ 1
sunsiuaudusssuratunsidneuiuuysduugunsalineg [11]



5UN 2.7 dydnual Azure Cognitive Search

2.2.6 Azure Blob Storage
Azure Blob Storage 1uuinisdmiutoyauuu Object Storage Tusguupaian
¥89 Microsoft Azure 7 gnoanuuuaitil o5eesun1sTaLAvdoyad dUTumunnuas
wangdmsudoyauuy Unstructured wiadoyaiilsiflassadaansdl 1wy doannu Tndteya
sUnw 3dle 1H8e uardu 1 8nwnnane Uinsdfarmansalunsdafudoyaludnuue
994 Object W an133atAVLAEN T 1 sTByaf dUFuTRLINed 1T UssdnS amuaz
fanuatiesnglu Azure Cloud [16]
nM3dniuteyaves Azure Blob Storage 3l 2 Usetnnuidn loiun
1) Locally redundant storage (LRS) L‘fJumﬁﬂLﬁusﬁauuaﬁﬁ’maaﬂlﬂé’mma6‘]
191 (Zones) lunilnnavise Region el lngfnaandayaedatioy 3 loy
wazgnaiAvlulauilitigrdesty ilidmaunmusedodadodunns
Trudmesmniitamistulileunils
2) Zone-Redundant Storage (ZRS) Iunsdaiiudeyadidnasnludmaney
Twu (Zones) lugfinav3e Region usinnsAnasndoyaazgnaaivluleud
Indian R uarmamuneanaud sslunsliuingg msly zrs 4
anuannsalumsdisestoyalusedy Zone Famnzdmsunisiiudeyad

naamsanunderldauguasainuatoslusedu Zone nsang [19]

gﬂﬁ 2.8 dayanwal Azure Blob Storage
2.2.7 TWsunsuilalun1swaun

2.2.7.1 Visual Studio Code
Visual Studio Code v+Julusunsuusziny editor 19 1un 1sun lalaa

WaU1lag Microsoft @159 a1ula AU Windows, Linux kae macOS T4 41ule iy
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MulUsunsuvainvaten1wl dd1uveans debugger N1si¥ausaLazAIUAY Git Tuda
nsuuzihbiensaluaznisiulandaaser Tunsldnulusunsuanunsaufuusslavaigeen
Wy gldnuaansadeusy wduiuidn nsaean wazAndsdiueeivaflandunisineu

WALl aunsalganulansdunsunisidalusiitaznisiaauiienisen [2]

gﬂ‘ﬁ 2.9 dayanwal Visual Studio Code

2.2.7.2 Azure Portal
Azure Portal tutiunoundiadui iusnislag Microsoft Azure 1y
daunilaves Microsoft Azure Faiflupatadunanwosy (Cloud platform) AUANNISYINGTY
199 Azure Tu3ULu dashboard 130135303908 o ast snualiag luni19o1d e
fanudanegulunisidamnaznFouldaas THuin15iA o2/ compute resources,
networking services, database services, 10T services, data analytics and Al services way
U3n1sau Tugtuuuranisdmsussdnsuasiniiamn anansald Azure Portal tleasauay

Janislavatges1e MadukeUnataduluaudanmsusuldiuszuuaania [6]

o [ (4

g‘uﬁ 2.10 dgyanynl Azure

o

2.2.7.3 Figma
Figmatduia3 84l 0eanuuu 4@ Un158519 wYs waznadou
n1suansantiaedmsuivled weunaatuilofie ndndweiddvia saudegunsaidug

Mmieates \Wuesesdienidenluniseenwuuiasinistdnulaetdnesniuy ddanisnansiue

v va a v o =

T gU hasunWmul 1N a8l E 740 839897 UNTLUIUNITOBNBLUUAINISOT AU 21

Y

' [
=) =

Tidaiausnue wazdnaulanmvu Inasrwule (18]

(% L3

gﬂﬁ 2.11 dydnwal Figma
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2.2.7.4 Gitlab
GitLab 1Juunanvosyu open source #1usunISWAMUNTONA LIS LAY
Tswanduwalng flanuddyfunisvhausuiu wleulifiiuldneeulatuaziadesde
dunsuaamudgnl waznisuadsulan s9a5UR s WAILILUY public Wag private
flneddunidmivynnaildeuseyana Tneenuuy uastnwauiuinue 1oy
TunszuaUNITRNLUULAYWAILIONALIT 1Ay GitLab dA11uaiursalunisvingu
Tunndumeurensasnmsiimueonduad fanudasadouas Sauanansouinang f2els

iUz anSanuazinnuauaIngy [33]

& GitLab

LY 4

nwad Gitlab

=D

SUN 2.12 dy

2.2.7.5 GitHub Desktop
GitHub Desktop +Tukaundiatuilgminuniuiitetaglgld suauiso
& 0a15uwaz 19U Y GitHub M1uv19 GUI (Graphical User Interface) 8¢/ 19820 n1ay
T nuldir weundnduiazeislunsinnisidn nsasaadeuniswasunlatweddn uas
AsThausuRuiid e sensiiudnismie GUl ilddisuasifinnisasainlunisly
Git Wag GitHub ﬁﬂﬁ’mmmﬁwwﬁ’uﬁyuﬁLﬁu%aﬂa @Jﬂixi’ﬁmaqmim?{auwad Lag
ymstianlAnegesaniEa sl vlrnnsdanislusianduasmsvierudanfudadnsiaun

WuFeseuaziuseansnwunndsy [21]

=b.

su

Y

2.13 dydnwal GitHub Desktop

2.2.7.6 Jira Software
Jira Ine Atlassian [uipessiodmsunssanisiusonduaznuiiieniu
AISHAIUITONALIT e TATNUNAUIEIUITOFS 199U RARNUANAUNLN LaEIANITAUIY
athsdlszuu vlduaunsaviheusuiusgeiszans nnuazasiaaeunisivasunlas

Yaalenlaog1sasnln [12]
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Jira Software Board tJuia3asilofildlunissnnisiusianduazaui
Werdoslu Jira Software Tagtane Mol fudnwauIaI N5 auLans I uLasian1ueIy
AIUANAUAUNTIVBILUSLANG WaeyineusIuiueg19lusednian Jira Software Board
danuvannnanglunisusuunanaras1alinuisAuANUABINITYBILAATTILLAY WARLIU

LTI ULaz NSNS ULazS sUdY [13]

© Jira Software

5UN 2.14 doydnwal Jira Software

=p.

2.2.7.7 Postman

Postran td Ul Nan N NEF 1 NS UNISNAABULAZT ANISAU APIs
(Application Programming Interfaces) Mg nwuruivedsglidniauiwas iy
APls @111509197U L o8 19505 e i Uszans nw Postman telunisesnuwuu nagaeu
IANNT wazlUasukUae APIs Tiakazimuduas dnnainig1unsaly Postman bilads9
A1Y0 AP MAdaulei T un157MIUYee APl §AN13318N15ANY0 UaLNAT WS YB3

= v = E o A wa a i o |

n3senigay APl lagastden Bonanil Postman Sellmauauu@vdaglunsdnnisaumige

o 1 U a U U
LAZNTNIUTIUAUNUUANM U [29]

2.15 dayanuad Postman

=D.

su

A

2.2.7.8 Draw.io
Drawio 1JuSuueUnaiady Waunduleeldinalulad mxGraph (Hu
Library fiiaundenw Javascript iuiaiasdedmsuldluniseanuuunazadna diagram
VsouNUNINE U9 wuvesulal lngavdsuuuu diagram vainuanesunuuliidentd
wioaunsneanuuutesfdituiy awsaldeuldie Tufesinncusunsuiuivuay

aunsattanulalagludanldinglag [5]

(% L3

5Ul 2.16 daydnal Draw.io
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2.3 nounlalun1sIguiisun1¥sIsUYIA
ngunultlunisiseusuniwsssued dunldlunisnsisaeuindeniny
13 2 yadlaurdiepdmselinnuuanansiuuinteeiedds lngasfinwiamun 4 35 loun

ROUGE Score, BLEU Score, Cosine Similarity kg Euclidean Distance

2.3.1 ROUGE Score
ROUGE Score 1{uAsl#lunsussifiuvszavinmuazamnnvostennuvie
fe5U18 ROUGE Score imansguuuy Fsdauannagld ROUGE-N iuismsinmundnonds
vasrvisedludenuduwuuiuternutmnglveenunlugluuuimiavdndiuvesd v3e
Wemuaiigrmuludoraduwuudisuiudomaud g nadwsinauilatu dddunn

LPUNLDIVBAINNNAG 2 TAMUAAIEARIVDIAINULIN [22] A29819ITNITANUIN YU

number_of _overlapping avords

total avwords_in_system _summary
Ui 2.17 fhegranisAuiam uiisiugiiag ROUGE Score

frpenaUselen UaAINUAULUY the cat was found under the bed
YA KUY the cat was under the bed

A NASNSNTD Precision = 0.86

NSlAANARNS T ANYIAU 0.86 LDUNISNAITAUANTE A agA lulselan
Feduumiaiusamleunuseninadeanusuivuiuteautmuigde 6 Uhuniteuiy
o ° ¥ v Bo\ o4 { P ° al o U fce A T w
FIUIUAIVDIT AU ULUY FTANTU 7 wllatnnAsudunadwsaada1miu 0.86
PUNLAUI 61U 7 A1vestanuIvd o uN UL ANARLUUKANTALLNEIU DU

ABDUTIIUN

2.3.2 BLEU Score

BLEU Score 3@ Bilingual Evaluation Understudy Score T inaauaaianag
FPUINTIANUIINNITHUATDUATOINALTIAIINE1IDY LABATUIAZUUUNRTINUAILAZIATN
a v a = o v Y a = o cal v
fingludomnuanmisulavennieiieuiuteoninusneds dulliennsaliigndeuazgniua
Inguyud BLEU Score Muinazuuulaggiidngnasuazignia vidluisesanuaseuas
ANNENIVBITBANTIQNIUE [32]

HARNSYD BLEU Score a¥ag/lug19sening 0 i1 1 lngazuuugnungfianiiy

ANEEITENINNTaANNLUAYDITEUULAYUBANE48Y BLEU Score
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o '
a o 1%

ASLUIUNITANUI BLEU Score ITUMDUNAIUINAINUABIEARINILUTEAUAN

[
= 1

(n-gram) wagszAuUselom N5 n-gram MUY (19U unigram, bigram, trigram) ¥el¥
BLEU Score @unsamuiaiunaglagiansanainuavisenandaseduluteninu uandsil
Todinlun1susziduannImnIshUaLl 0991NU9IANUAR 18V BRI waluaula

AUYNEVDITDAIM [31]

2.3.3 Cosine Similarity

Cosine Similarity {u337idUszanSanlunisTnauadiondanieaiumneg
vostoya iuaiosdeddgylunisussiiuaundrondmmsauvnevesiuarldlunisia
Uszans nmuesszuuusnuenly laenstiSesudisunnnesvesineuilssuuadiaduiu
LﬂﬂLG]E]%‘?JENﬁ’]maUgﬁﬂﬁﬂﬁQﬂﬁgﬂLﬂUMWmiﬁ’m Faylvannsoussdunsviinuresszuuuay

APTIERUsEANEA T NYDINIREUAID VR sTZUULA [17]
Cosine Similarity fiauaalaann Cosine Simitarity (A, B) = (A + B) / (||A]] * ||B|)
Tnefl A way B Aeinmes vesmnaufissiUseuiisu waz |A] waz [|B wnuainueny
(magnitude) TaaINmasTsdas A1 Cosine Similarity awoglugasenine-1 i 1 lnefien 1

MERIANUANIEATIFIAATEVINAINOU karAT -1 MINefeRIIuATIenfwdn Tuvuen

A1 0 munedslidanueniuaisla sEvineundayalinnesvg 2

A A A
X X
0 5]
0 y y y
2 | ¢ & > S ‘
< > < »
X
- Angle 6 close to @ - Angle € close to 90 - Angle 6 close to 180
- Cos(B) 'close to 1 - Cos(8) close to @ - Cos(8) close to -1
{7— Similar vectors ! iy Orthogonal vectors "- Opposite vectors

g‘i.l‘ﬁ 2.18 Cosine Similarity

NANUAAITYIINTINYBINIIU- Cosine Similarity Hunsmidldiiowansnany
AdRFssTIeLduTusvesdeannmaslnglden Cosine Similarity daust -1 B¢ 1 Uuwnu
y WAZLAAILUTENTNABIINABSULIAY X YDINTIN

A1 Cosine Similarity WInfU 1 nanedaisaeanninesivdeutusgsauysal
nsINzLEAIAT Cosine Similarity AU 1 ﬁluqu 0 saruunsY FamneRannnesiiaesd
aundrendard ldluiimmaiody mannwesiandilng 1 uin aznunenNn
nnwmesitassiinulndifosiuan

A Cosine Similarity Wiy 0 munedstsaeaannesldfimnuduiusdon
n31Mlazuanad Cosine Similarity Wity 0 flys 90 09 viFedsanduuunsm Femaneds

nAMBSNIEDTAUAAILARIN ULEE
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A1 Cosine Similarity 111U -1 2@ INABSAASITIUAY NIINALUAAIA
Cosine Similarity M1fiu -1 fiyal 180 83AUUNTIN Fenanedwinimesniaodnnumung

TuRanamsetuny

Your cellphone looks great.

Will it snow tomorrow?

Recently a lot of hurricanes have hit the US
An apple a day, keepsthe doctors away

Eating strawberries is healthy

sUT 2.19 segrumsiuseumieuUseleadie Cosine Similarity

natwd 2.19 WudiegawesmsiuSeuiiivuuseload 0151935 Cosine
Similarity 1l en1A1LAE8AGAZAIIA BTN Y i Usslea My phone is not good.
ffu My phone is not-good. \udsylemifsaiuiinmununemiouiu nadnsisldosnundu
1.00 wsnnUssuisuniunleyselun My phone is not good. AU Eating strawberries is
healthy Usglemagfiaumnesaduuaglifinnuiesdesdu Saildldnadndoenundend

Yp8UINNIBUTEU 0.23

2.3.4 Euclidean Distance
Euclidean Distance #7119 nngufuniinilnianisadamans 1duns
fasporvinaseninegasis 2 Yanundunsslufid 2 SAndedifgendnd nnsld Euclidean
Distance 41sian15:U1lakarNI5AIUIN Tsuﬁgaﬁmmmmsaiuﬂ'ﬁi’misazmﬁzwjm@
Tufifinatey 46 §avilidanunainuaislunisldou wifmunefuauf d9uiuis

v o Qs 1

Talynnauduly wagn1sieeu Euclidean Distance 23993100 18
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v

1) ledeyadisuuifiniu n1sld Euclidean Distance sinfifadnnludiy
anuannsalunsviany iesanlunsiassegvinefifiduauvanedfazsi
Tsvagvafinduegndlasiiu

2) Euclidean Distance lai@lsfannuduius seuinsdona §s1avinli

Lwnzdmsutoyanfimnuduiusiu

d,(p,q) = 2L, (i — pi)?
g‘d‘ﬁ 2.20 n15A1U38d Euclidean Distance

NGATNITAUINTZEENAINIA p WA g laedaluuu Euclidean A1ves
Aauds p wag g Aegalag uaz n Aediuiudfivesteya nadnsaglidussosvinasening
svermeresiauUsie 2 luwuaidunss lnedwadnsilaainmssnnaiimdosnneninudi
Toyauudermmntudndes uighfeyadasuansinaiunnanadnsyss Euclidean

Distance agiANIN
2.4 walulagnneavay

2.4.1 n15UsananNan1e1535uYA (Natural Language Processing)
Jyaruszawirniedsssuunismalulagn1sussuianavesnauinimes
Jumansuiomsaesfinnes faiunsiaunszuuiauisoanuazis ouslfinilounywd
anunsaUsugslitiennuunntuld Tnathanlssndsesealdsmiussuuiemuen wu 14
N19UTEUIaNANT1555UIA (Natural Language Processing) i%miﬁ'aufsuaqm?'m
(Machine Learning) a1 n15d3 19latnan1wruuinlng (Large Language Model)
unsthaldsanduiieiinyseansnmuaziinanuanansoliiuienuenls
nsUszananan eI fewmaluladfivaslirufinnesanunsafienuuas
Wilanwivesuyudld Wududdglunisiesieddeyatenuldegradvszdnsam
anunsavilaniwiesdunieussleaiiinliennsalld Sninanldvaelunisuszanananie
Ap1eienans Iwszideniny wiasuandeniny wlaniw thantelunsdeasuas
PIggEANLATAINIRULYYE [15]
walulagNsuszuranan wsssufausatuUssgnaldiussuuknuen
¥na1835 1y [lunsiieseidoanunsiemauveldanu nsadranisnevaussi

ADAAADINUUTUNUDIUNAUNUT hazidnlannududaurasnisaunuile Wudu
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2.4.2 Tawanenvualng (Large Language Model)

Tsanwivualvgdulieanisdsudveaaissvuialvg Tagsunisiinedy
LaEILATIENT0YaTINIUNIN TN1INAABUAINAINITALALNITILATIEV VY aTUIA G
Tdlunsuszananan1wsIsuYid a1wisaasesvuuunmsaunuiazdeyalanaienis
Aunyed a1unsaseuinisuszinana danuansalunsiauuazlszaianateniny
lpgodunIsAIAAILaEAITIATIEN [7]

luwanwvuangiaiunsasiuidssendldiussuuianuenlavateniy
Tlun1sneudaiuniadoasdeved lduldegesinsuazgndes AnduAnounay

Wandszlea Tnatlunisusyaianaues saunsksluniswdaniwsazlolunisasiaiem i

2.4.3 walulad Cloud Computing
wialulad Cloud Computing 1uuinisfiaseuaguisnisuszanana nsdafiu
Yoya uagszuvosulatsiieg 9ngliuins dsannsataeansumuls iesnawnsaiden
IuunInensiinunnudens annnusuiney wazUsevdaailunisquassuuls
annsatirdstogaldaniianeg (1]
n151% Cloud Computing H 28 TH SEUULTNUBNAIUITANIIIULA DY 13
fiusgAvBamannty Sanudurgdlunmsinu amsevinuuiulioe werannsodis

ningnslaannniiILBumesiin

2.5 Prompt

Prompt w3adeanuditeuliiiu model Al USauaTeumds wuvadlunisdeans wie
wuaslunsviaudaglsidu Al elsfszuuvielusunsuvinaruniudt Id fnuald
\Juiad esflen TUszansamlunisaunuasvituwesszuy Al TviaNmmanaumiy
mnudesmInldsy Ul daduderuandiamisavenanudeamslsiussuulsindosnsla
seuuviheuegdlituaraninsaanouluanisinuteseunla 4ael model Al $71
ssuudipinuegdlsuaraissanauianyaundusndsiFnuliRBedy [9)

N5 WU prompt AISLTBUTATALIU AazLd YA ATUNIU ATTHNITUDNATLUZUD
Tumsvhaudiuduietelissuudilawssdssnanadoyaldgndesuiudnnniu uas

AITTEYVBUAYBINTYINNUBETRRULTTD AL NAANSNRTInNUAIUABINS
av oad 14
2.6 9URYNLNYIVDY

2.6.1 azure-search-openai-demo
azure-search-openai-demo (MIT License Copyright(c) 2023 Azure Samples)

28] uiegueundintunidsiulideyauasiatuauunun 69 au n1ulusunsuily
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Tunrswaruradrulug Ao Python wag TypeScript LLaﬂwﬁmﬁ'uﬁLﬂugme Retrieval-
Augmented Generation flan1sAstayateiniansaangiudeyaninuinieuenivauisduna
Aw1vunivg Yeyadadanuudugi Ingvinaungls Azure 19 Azure Cognitive Search
dmfumshateya uazld Azure OpenAl Large Language Models viseluiaan1suuinlvigy
dmsuiann ChatGPT wazUszaunisallunsaiuneuueundeduiidumetidlunisanse
151991 ChatGPT vugudeyavesdimuilagldsuuuy Retrieval-Augmented Generation
14 Azure OpenAl Service Wionds ChatGPT Model wazldl Azure Cognitive Search d1wsu
M3t oy At g nsAunIuazTiAT 199l 0911MT0 Data Indexing 2uden 3fsdaya

NMnuvaidayarsefloyaienals PDF iglduudUlnandilugalusunsunliuiu

Data Sources
(files, databases, etc.)

Azure Cognitive
Search

- .

2 -
Indexing

Knowledge

4

Prompt + Knowledge
App Server,

Orchestrator 5
Response

Azure OpenAl
(GPT/ChatGPT)

JUN 2.21 Frwiunsvinaukazn1ssenly service Tulusunsy

(%

NN @0 laRa

1) n3gUIunTs Indexing Wunsihdeyaringnsyuiunsdum

2) n3zuIUMs Query lunistimaiuvesgldaulddumdeyadl Azure
Cognitive Search

3) Knowledge vi3adoyaiildarnnisdum

4) 11517 Prompt n3efdefi fnualinisaudu Knowledge iioasradu
Uszloanwsssueflaenisld Azure OpenAl Service

5) "Response #3ammaUfivsviIanaudzgnasnaulU g ldem
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AuanSAvewoUndIATy Sl

1) 38 (interface) YBINMIUINLALNITANUABY

2) msdaddendineg eteliglinuusadunmnindeiievesniney
ndusenssdedeyaiomuarnsiamuidomduacy Wudu

3) LLamLLu’mNﬁLﬁulﬂiﬁﬁm%mim%u%’ayja N19d319 prompt LagnIs
InNsUSAuTusTEnInaluing (ChatGPT) kagn1sisendAutaya (Cognitive
Search)

a) msmenlnensdludiures UX ileuSuudanginssuuaziaidenseg

5) AsARANLAzNIRSIIERUUSEAVSAIWIANLALAIY Application Insights

GPT + Enterprise data | Sample Chat  Aska question ) Azure OpenAl + Cognitive Search

@' Clear chat {@3 Developer settings

Does my plan cover annual eye exams?

* =

Both Northwind Health Plus and Standard plans offer coverage for vision exams * . Northwind
Health Plus offers coverage for vision exams, glasses, and contact lenses, while Northwind
Standard only offers coverage for vision exams and glasses.

Citations: 1.Benefit_Options-2.pdf
Hearing too?

+, 0 B

Both Northwind Health Plus and Standard plans offer comprehensive hearing care coverage,
including hearing tests and evaluations, hearing aids, and other associated services. You can
receive hearing care services from any in-network provider and enjoy comprehensive coverage
for all hearing care services ' 2.

Citations: 1. Nerthwind_Health_Plus_Benefits_Details-29.pdf

2. Northwind_Standard_Benefits_Details-29.pdf

Follow-up questions:  Does Northwind Health Plus cover hearing aids?

What is Northwind Standard's coverage for hearing tests? ~ What are "other associated services"?

hype a new question (e.g. does my plan cover annual eye exams?)

5UN 2.22 vthaensaunuvekaUnantuiieg19i 2.6.1

2.6.2 sample-app-aoai-chatGPT
sample-app-aoai-chatGPT (MIT License Copyright(c)Microsoft Corporation)

o 1

(201 1 JusegaweUndinduiidgsulidoyawaiadvauuiania 29 au Tngdaulng
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¥ n1wTusunsy TypeScript waz Python Tunswaun TUsunsudfuueundiadusaedi
dusunisaunuivwiuwuudre 3n151997U chatGPT 61U Azure OpenAl LagUNSEIUVDS
Tsunsuiinmsldeons Preview APIs Tun1sldeilusunsuiianansasulnanenans POF witeli
wamuevanssafsdeyaanuvasdeyadiflinusulvanuiiasuiiudennuneunduluds

Aldaula

A Azure Al m

9 a

5U# 2.23 vithaensaunuIvesweUnaindusiied i 2.6.2

2.6.3 Retrieval Augmented Generation (RAG)

Retrieval Augmented Generation 130 RAG L4 umﬂﬁﬂﬁu"’l'izuu GPT 14

o =

Weuraiutayanisuen ninNasefetayaniieg nelulueaves GPT Uad U RAG a2

Y
Suteyainanmeideyatulufvloyaiifetomsateaniendesedsu Intudeyadzgn

ufutayaiiwiuudIsgnawialiiulunaiveiluaiateniuneunduludagldenu

ianinsoasntorunlanadnsnanysainuafednIs (3]

Retrieval augmentation

Generator

Who is the president of the US? ——
P (Language Model)

Joe Biden

Retriever

Knowledge can be
expanded & updated

(new domain, news, etc.)

Interpretability
(reference to source)

Joe Biden is the 46th and current
president of the United States,
assumed office on January 208, 2021.

Memory

WIKIPEDIA Retrieved document
The Free Encyclopedia

E‘Uﬁ 2.24 AMNFANNIVNUVDY RAG
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31NN19W19 U9 RAG v lianusavinauladlunsalideyasiainig
Wasuwasluniends wazdslvlunatulddesgnasulniises iedlinndoyanielu

lunabiddeyanluidu RAG 1TWITMhuUuusmasUudsuesdauinelulumald

Y

' '
1 IS

ag iUz dnSnn vilianunsadniadeyaagasavinunairadunadnsnungedieliiu
Aldularunsduiuluy RAG FalSeuaiiouussaninndunmilsdeuwasdoyantnalfes
et deyatiuanney n15ud1 RAG u1Usegndldsiuiy GPT aganunsagleliiunnua1unse

LazUSLANS AINVDITLUULINUDANLAUINT U VI IATZUULINUBNAINITANDUAIDINLA N

Y
a =

PndayanlunagnissusikarAudaadINeuanineulafgy [30]
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uni 3

ASN15ANLIUIIUENNIANE

n1sandusuaniafnwinanuend miuszuuesans iusuaniafnw il @nw
wazmuRgfuszuuLmueanildnglussdnsiienaudiay Taawugiuiyaains Felad

nsfnwuardiaseRdanivesszuy waslafinisnmuaisnsaiuag qadl

3.1 Hardware Architecture

A 4

~
\ \ = a
Q Request . Query p Search from index

-~

_Q —_— N >
— 2 3
N ) Response e Result Set

Web Browser Web Server/App service Cognitive search
(Linux) +API Server

Result Set

-

Datasource

;s‘l.l‘ﬁ 3.1 Hardware Architecture

(%
=1

STUULINUeNEINTUsAns flaseasrsdsnind 3.1 4 d@1u13nesuneld wedl
Fuueunaadussvuanatuisaldaiulanay Web Browser Tnaiiia3 o4 Server n3e
Web Server AfuuuszuuUfuanas Linux iilefinisfesvenslda ade Request lUds
Web Server anntiu Web Server ﬁ]ti@ﬂ%‘uﬁwaLLazﬁﬂﬂﬁiﬁUﬁﬂﬂﬁﬁu“] dnsuszuuwInUan
Tunsiinfisteyaaslau Cognitive search wag API Server Lilefuvnuagiatoyavie Data
source Ya93EUVNGWUdoya WeRuvdogauaslfnadnsiasaudiazdsawadnsndulud
Web Server uag Web Server fiagd i ua awaans d undulueds Web Browser

\ieuansuaansumaiaalildauaansansulel
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3.2 Software Architecture

3.2.1 Chat Flow

FRONTEND BACKEND

eser | PyiHoN |
TYPESCRIPT EYIHON

GENERATE RESPONSE
INPUT FUNCTION
1 CHAT (KM)API I
USER QUESTION USER QUESTION
[ AZURE SERVICE
COMMAND e, GPT 3.5 TURBO
(SUMMARIZE) 3 CHAT COMPLETION API 16K MODEL
SENERAIE 4 RETURN KEYWORD
KEYWORD GENERATE KEYWORD
! 5 KEYWORD
| 4 6 CREATE EMBEDDING AP
7 RETURN.VECTOR [ EMBEDDING MODEL
_ 8 SEARCHAPI ! COGNITIVE SEARCH
PREPARE
SEARCH FROM INDEX
CONTENT 9. CONTENT, FILENAME BY EMBEDDING
METHOD
‘ 10 CHATCOMPLETIONAP! GPT 3.5 TURBO
! FORMAT THE RESPONSE O MODEL
OUTPUT RETURN 11 (ONLY TEXT) GENERATE
12 RESPONSE PREPARE RESPONSE
BEERN o RESPONSE (ONLY TEXT)
BOT RESPONSE ‘ ‘
! DOWNLOAD BLOB FROM
FILES | 13 GET FILEAPI A4 BpTH AP BLOB STORAGE
REFERENCE ! A RE,FEERENCE ; FILE SNAPSHOT
16 RETURN 15 RETURN REFERENGE FILE
|~ REFERENCE FILE
| T TTIT e . =l e v ™ KB | |

5Uiil 3.2 Chat Flow

PNUALATNATAUTL amnsaesuglddal

1) wdlefldsuaudmandralussuunuenaumag Front-end Aauves
;;TLﬁi’fquLaz%’a;ﬂamﬁé'?amLﬁmﬁumiawm%gﬂﬁﬂﬂé’q Back-end H1uvN"¢
Chat API

2) \ile Back-end l¢¥udnniuuazdoyanisiaa1ain Front-end 11ud wds
Foyaraniiuluasiadu Keyword Tunszuaumsdialy

3) Aranuvesldeuazgndsiu Chat completion APl Ll ot lUa iy
Keyword fildidmsuniséum Tagld GPT 3.5 Turbo 16K Model

1) Keyword fla1stuandanmesflinuazgnaindusinu APl

5) 1h Keyword filduldlutumeuresnianisadeyaidevuie content

6) 11 Keyword lUasradudeyalugluuunnnesiiu APl lagld Embedding

Model
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7) eahudeyanninediaioud deyanninesargnausiniiu APl

8) 11 Keyword wagdoyannimasiiadsldludum Tnsagdunidoniis
dnwazadeiuuazdumefiianzianzasiideansium dsdunsdumaz
14 Cognitive search Au12N index

9) 1ileRumlagld Cognitive search La3audrazlinadndiiudoya content
uazdelidienansiiieades

10) azrhdoyanadniildainnisdum Wasulidunwssamnuuuiiuygwe
arunsnidnlald Tagld GPT 3.5 Turbo 16K Model 4 99z13onlda1urinu
Chat completion API

11) 9ndoyafidumldiomn axiundaguuuulidusuuuuniwssauyad
wiondsndulugeglday Ssteyammetdilsaveglugiuuuisnusvie text
ity

12) asAuAAnaunauluga{ldaur i AP nas-Front-end lagdnlun1snau
nduilwdienanssnedsuuludag lidienansazegludiues Citations B9
fldsuaansanaiitelndifiondoyalulusild

13) loglFauiinsnaideludionanssrsds aziimaSenldnu APl iums
Back-end \ieRsdoyatenatsuadlyldnigun

14) \ilefimsFenitan APl dmsunnsgdesyatanans smilvandeyatenans
910 Blob storage TaaiSunld APl wazdsdioya path visefioguedldienans
s Blob storage

A = v 2 v | ¢ Y a Y
15) LﬂaﬂﬂqﬁﬂﬁmaﬂualﬁiﬂLLa']ﬁ]gaﬂvLWﬁL@ﬂﬁqﬁaqﬂaﬁﬂaﬂmq

16) wanaHalnaLongn59198 3WIUNIe Front-end WK Mauaunsag doya

Y

WRule

3.2.2 Index flow

o]

Field mapping
o 1 — 2 3 i 4 \ 5
Wj__ Upload | fetch | add 3 'L _generated _ETTT8  Output field mapping
User Blob Document Shilset Enriched
Storage Cracking document

gﬂﬁ 3.3 Index flow

[

o . ao &
AF2UIUNTTNN index UM
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1) User i3ar{ldsmsdlnanienansiisesnsldlunszuiumsdunidaluds
Azure Blob Storage

2) enansisuinanazgnasluatndernuvide Crack Document Tagl#38n137
g Wiousndemnuuarlassaiadeyaannienans

3) doyafignatnazgniunitaszilaganuaiansalunisuseaiananes
Skillset nelu Skill degavnenansgninuilszananasgiadussuy

1) \dlolenansgnuszananaladaudavgaing Enriched document L ududi
sunumaasuslasiiioty

5) ﬁmf’e)mlf’ﬁﬂgj Search index a8 Mapping Yoya \fieds Enriched content
Lugs Target field way Output field mapping Aon13iMuALEUNIIT YA
91N Enriched document 1Ug3 Search index

6) ns¥UIUNTT Field mapping AomsiwundunIweoyafignataudiuas

Tailaian1s Skillset L%”lqj Search index

3.2.3 a19UN15E38Nn 1Y service

Data Sources
(files, databases, etc.)

Azure Cognitive
Search

@ 1
Indexing

Knowledge

4

Prompt + Knowledge
App Server,

Orchestrator 5
Response

Azure OpenAl
(GPT/ChatGPT)

sUN 3.4 dviunmsisenly service Mmeluszuuuanuen

[

NN @UNPBTUNEAIRUNISISNLY service MeluszuukInuenlneal
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FunouusnAonszuauns Indexing iiunisionenarsteyasiag ves
aeAnsluguuulndidngnszuiunisauninie Azure Cognitive Search
dieltansadumdeyavesesnsuazneunduludsdldauls
Lﬁ'a;ﬂ%’mummﬁnmuL%’ﬂmé'aizumwmuaw% App Server azdiutuney
Y94N5¥UIUNT Query Aomsihinmeslianlufumdeyaiifeites
Tnen15138n1d Azure Cognitive Search Service @9aztdunsdumdoya
MnLeNasTiHIUNSTUILNNS Indexing Tudumaudt 1 1udn
SedumdeyaiiAsrdenaiaudazlidouavie Knowledge ndusn
fumauil 4 AU LT IUUTD Prompt 1153 Knowledge %38
Toyavasssrnsiiivadoniieairaduvsslonnvisssumafiuyedananss
wlalalaunsld Azure OpenAl Service
dethmamvesldnuuasteyairumanlfluaaduussloaaiaudiey

LgiUu Response nafmou dinaulugadldam

3.3 System Requirement

3.3.1 Functional Requirement

1)

3)

W uwoUndiatu (Web Application) sessugldsimanizumains
3 4 Y a 6 1 =)

meluesdng wagarnrsaldaulanumaunmesdiuyana 3o PC

UusEUUUHUANS Windows Wag macOS

I INAUINTInNSIunaa Iules (Back-end) Ansldiau OpenAl

Service 321928 Lolrn1slAnoUYITEULTUSEANS A IMNINTU WagSEUU

L ¥ L2

whurlWdlonasnBuanzienasfitleyluguteyavetosding
lun1swauis vuedwatadui b nasAnw191nd guaii oA 82y
nsdnsod eansuaznisiinistonanialussdng lasdeyaniegluszuy
vz wduluil n1ssrvsamesAAng nelussd nsuniaund ussuy
139 Knowledge Management (KM)

nstddveyaluds storage war Myas1alaseasvedtayanse index
ML oaunuusEUULIUDN Lazglilddeyalonatsnsde

ludmeuiiinangudeyala

3.3.2 Non-Functional Requirement

1)

Jn1susunnalunanisvinauusduliwsnuanaiunsalanaule iz as

LAZATOUAGULIEITUBIANTHINTY
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3.4 N1599NLUUTTUUAIBUAUATIN UML (Unified Modeling Language)

3.4.1 Use Case Diagram

BEARY GPT: GENERATIVE Al FOR SET

VIEW ANSWER

DELETE CHAT HISTORY

E‘U‘ﬁ 3.5 Use Case Diagram

USER

910 Use Case Diagram vaasguunanuen asdgliuduyrainsnislussdng
Wity Jldeuszausaldanussuuksmueanieaiuaaunaliiazaudiaaieinudeys
Y v A

Y9I89ANI LA LABTEUUANNTANOUAININ ke LAAITaNAlaNaT1T9198 19 1ng Ul BYald a1

JoyaingInuteyaiylinufensnsiu sumsaanseaulsyifinsaunule
3.4.2 Use Case Description

mswﬁ 3.1 Use Case Ask Question

Use Case Name Ask Question

Aldnunumamdeyaniluviedeyanineaiv
Use Case Summary

29ANS
Actor ;ﬂﬁi’fﬂm
Pre-condition Wngssuy
Post-condition TANUABUNSUNUINUDN

1) gldanunsenfinuiifenisnsiu

2) 5¥UVALUTTUIANAAININYBIR b I1ULAY
Main Flow of Events e o A4 s
AU UBYaTAEITD

I o

3) syuvazAumAmnaunduIguldnu

Alternative Flow of Events -




M15199 3.2 Use Case View Answer

Use Case Name

View Answer

Use Case Summary

AT8AUN1TNBUNEY LAz lndenalse1eds

(213) INLINUDN

Actor

Alda

Pre-condition

audaumluvsednumifeliudeyassdns

Post-condition

ANUNTOAUNUINULINUBNIAB LS

Main Flow of Events

1) SEUUALAIAIREUT E L9 unaund uluds

AldunFeniulndsneds

=l

2) Widuanisailalid i agoyas1de

Y

ST

Alternative Flow of Events

aldaudalifininitaunuiussuy

1579733 Use Case Delete Chat History

Use Case Name

Delete Chat History

Use Case Summary

A19UsEIRNISEUNLN

Actor

Aldau

Pre-condition

(%

HusgdRnisaunuiag vzt

Post-condition

UsgTansaunungnavesnannutiieundindu

Main Flow of Events

1) glnuaunuiussuuisnuen
2) fldudenuyainase IRnsaunu

3) deyanisaununluntueundiadugnausen

Alternative Flow of Events

AldaulaivsyiRnsaunndussuuwanuenly

VLU

28
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3.4.3 Sequence Diagram

3.4.3.1 Sequence Diagram Create Search Index

-index_client -SearchindexClient

create index client
(endpoint, credential)

|-----4

h 4

index client ‘Searchindex

o
-

alt search index not exist. /
create index (name; field, semantic setting)

Y

index

gﬂ‘ﬁ 3.6 Sequence Diagram Create Search Index

N334 search index 13431N015d3A1 URL 191989047108 v09 Azure
Cognitive Search service (endpoint) kae Yasasusasaugnaesitldlunisnsivaeuing
Yo 19 (credential) Iy SearchindexClient A1 agldlun133mn15iy Azure Cognitive
Search service U APl ¥a9@@s3al LWads1e index client #asannduazly index client
A ] . . ad v v v A o o
W an529d Uk index client 14 © index N1AOINITATNUAINT BT FIITUAAITIHANT
%9 index ﬁﬁaaﬂumaﬁa Azure Cognitive Search %10 index ﬁﬁaqmsa%’wé’aiﬁﬁag
T index client 1Anagsiinasasne index nsllaenisassdeudng Searchindex wagfivun
1 a & 1 YV @ < e‘dy i 1
AMIIIReSA1ee Tudveeulanad laun
1) Name: #9989 index NABINITAIN
2) Fields: flasngnisvesilas (fields) Feszyindoyalu index Aziianlatig uray
HanaginssyussinnidoyauiazAuauiRous
3) Semantic_settings: ADN1IAIMUANITAIAINIG semantic Litalglun1suszulana
SRHGIRTHIE
Al o o J a 4 < qy 1% v, . 2/ . 1
Wensamuaansdwesiadadu lanagld index client Tun1sasns index Twl Tasnas
dsdpuldng Searchindex fAifviuaaly luasns index Fulu Azure Cognitive Search service

N index Ueguan Agliadiguasagly index tuiiflogluwesiauny
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3.4.3.2 Sequence Diagram Upload Document to Blob Storage

:BlobClient :BlobServiceClient

T
'
'

create blob_service
i (account_url, credential)

h 4

blob service
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :BlobContainer

alt blob container not e:les.t/

create container

l:‘ blob_container

A
A4
-[ AR Y

alt i

PdiReader

]

U ifffile = pd]

file

\ 4

reader

loop upload by page/

' "
'

upload blob data '

H< blob uploaded j:l

==

X Sdfadteew

upload blob data

blob uploaded

E‘Uﬁ 3.7 Sequence Diagram Upload Document to Blob Storage

n1seUlunanilonansiyn Azure Blob Storage 15 UAUA18AITES 19
douLans BlobServiceClient adusdnnisnisitenseiuusnns Azure Blob Storage uay

T4 Yoyan155us0IAUgNAeY (credential) Wag URL v@eUayd Blob Storage (account_url)

=

Wiawauna 911U BlobServiceClient 9¥a3138ouLans BlobContainer iesey container
Nnen15oulnantenasadly wazns19aeUdn container Ullagwiald nindelusiazasne
container 31U ud Ulnanienansiv1d container Ingld upload blob method ¥a

BlobContainer 9¢32y%8v84 Blob (1ana13) N1Medn15a3e uazdeyaveanais
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3.4.3.3 Sequence Diagram Generate Answer

send question

-chat page ChatAPI

send ChatRequest B

send JSON request

create
" chatreadretneveread‘ ‘ :GPT3.5 ‘ ‘:Searchlndex‘

send history, overrides |

send prompt

return query text

send query text

return vector ]

search(keyword, f||ter§ top, vector, top_k) _E

return search result ]
send search content !
return result, source page ]

send search result

return chat completion

return message

return JSON response
b Nl b M 0 S
return AskResponse

return Answer < L

g‘l.l‘ﬁ 3.8 Sequence Diagram Generate Answer

A1sUszuIaNaT oA NauN Ul 15 1910 19 s a1 auly
wiuweundiaty Wedsdanuudmthueundiaduaginnsds ChatRequest FeiitoyaUsein
AITAUNUY WAZNIF6IAT config YBsRMBUlUEY ChatAP 1 adagUuuy request Tioglu
ULUY JSON W&29¥48 JSON request 1 route chat lalssudeninuudiazyinnisain
AANa chatreadretrieveread wWianiud sy IAnasusvnay overrides 7 lda1nnisaunun
Jisliirana chatreadretrieveread a3 prompt @l Azure OpenAl \fieUszinanammneu
Favzldoonundu query text 50 keyword § id uenduni wazd 1@l fu
chatreadretrieveread 1nt chatreadretrieveread A& query text file Wiy openAl
embedding Wi efMuInINAs e query text Wi oldlunisiuseuiisuannundiendeiu
TuarumneueriAun iold query vector ud3 a1 query text, query vector wae
nssarndun dndumafimeslumsdumliiu Azure Cognitive Seach 1ilovimsAus
ToyaiiAeates WedumiBsudesud asAumdsiidumlsliiy chatreadretrieveread Lt
daduiidu content nieduit AU L IR cognitive search 8nASs iledunaunii

YPIUBNALT UA¥AUAING VUG chatreadretrieveread 13l 8l U0y an 4MUAATULE?
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chatreadretrieveread vdsioyailaannisaumviamualiiu OpenAl Lloas1Anay vise

Seuiseammauierumnaululiiudlden chatreadretrieveread zdngunuuvesdIney

wazAumbifukeUndinduiednguuuuidu JSON a1ntussAuaInduluf ChatAPl uay

AskResponse Lieuanitaniuamaunimineiiugldnunimiweuniindu

3.4.3.4 Sequence Diagram Get Citation Fil

Answer AnswerParser

-getCitationAPI

send answer content

return citation path

send citation path AP!

A

content_file

blob

send citation path APH |

download citation file

Y

alt

if [file-not found] or [no access]

return 404

return file

return 404

return file

[ FEE P 4 " N ¥___ (¥

return 404

gﬂﬁ 3.9 Sequence Diagram.Get Citation File

A15RlNALeNa1597989 13 U1nLE 8 Answer LaUaAINAIABULIRN

OpenAl uda Answer azastonandululi AnswerParser iiavinnisuendeainuaiunidu

° o oA s Y  a Y] ° v a A | %
Amauiutelidiana1s9198998n91nA U wavazviIn15as13 path e ogvaslng

LONE1591989 WAAIAULAAU Answer 91n1IU Answer 9gde path veslWdlona1s0198lUds

APl LW BLT pUABAU content file waza1Udlnantendi1531n Blob Storage n1nlu Blob

Storage lunulng w3sluaunsanfelnala agAuan 404 n3edsdaiianatnnaull wian

ansaamulnanlidenansenedlednsa azAuandulidionaisesdanduluds Answer
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3.5 Engine

3.5.1 N158519 Application

N19835139 Application U835z UULINUBNIAUILWINITIUAITTINUIBITZUULAY
m33enld Service 1197n azure-search-openai-derno Faduauisefiiedetun s
FTUULINUONEIMTUBIANT Taudn191797U service 499 Azure OpenAl, Azure Cognitive
Search ag Azure Blob Storage Tuaauwes Front-end 14 TypeScript Tun1swmun way
Back-end 19 Python lunsstwunszuy Fesesiunisldaudingy PC Haszuudfofinng
Windows &g macOS lneiduszuunsmuendmsvedng annsaldaulduaunainsniglu
psfnawhtu ansoneuteyamauiiisitesiuesdnsld uasdndoyatuiionansdnsdef
%mauné’uLaﬂmsé’ﬁqaaﬁLﬁmst’faﬂifuﬂé’ulﬂé’a;ﬂ%amﬁwLszi'uf“fu T ssuvaziud
nM5USULSS prompt TRAAUNHKAEDIANT FINBIUTULAINIS e asTun1513unlY service

#199 Winnuwmneauuassaunadulugaldauldegrningianela

3.5.2 N15A1UA Prompt 98353UU

n1siviuA prompt vedsuuns ederiniinvualy Lﬂudawﬁﬂﬁmmmizq
Aufesnsiiagliusnuaniiauld Tae prompt Y0957 uUaggnaudunisiweslu Chat
Completion AP &sagiinnsiwesoun sause

1) doyaitlomndunmnlsiirosnisdwinu APl Trasuiiomaanundudmey

2) %’agaﬁwmmm;ﬂ%’muﬁéfmm'ﬁa%ﬁql:fJu keyword

3) n AesuRneUTiRensastdly 1 seursinsiFeniden AP

4). stream LﬂumsﬁmummidﬁagadﬂG’fanmﬂﬁa'ﬂﬁmaulﬂﬁa;ﬂ%ﬂmﬁaa6]

wioselimneugnaisasanouwddmnauluduideu

N13AIUA prompt VoITEUUAINATaAIMUAlT R 19 ulA nIuAIINABINTS
Tumsvieu Wiy nsimun prompt Tunisadis keyword aramuualain Tasns keyword
LfJummé’aﬂqumﬁ?u, HaaNG keyword Aldardoiafumauinty vite eghadefneu
ﬁl@iﬁl,mm%’aagaim%’u Wudu waglunisivua prompt %@ﬂﬂﬁﬁ?ﬂLﬁ@%’]ﬁ@ﬂﬂﬁﬁﬁﬂ%’mﬂﬁ

gnamvualadn Wasurmeuneaiusesesls wie sgianudnwuiwenuliudy WWusu
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hi
a kno
arch ind

document names e. or doc.pdf in € arc query
1L

stion Lish, jestion efore generating search query.
not T h ¢ 5 i@ the nur

5U# 3.10 Prompt NM3nauAauNlUsunsuiiegs (azure-search-openai-demo)

system_message_chat_conversation = """Assistant helps the company employees with their healthcare plan
questions, and questions about the employee handbook. Be brief in your answers.

Answer ONLY with the facts listed in the list of sources below. If there isn't enough information
below, say you don't know. Do not generate answers that don't use the sources below. If asking a
clarifying question to the user would help, ask the question.

For tabular information return it as an html table. Do not return markdown forma If the question is
not in English, answer in the language used in the question

Each sour has a name followed by colon and the actual information, always include the source name for
each fact you use in the response. U are brackets to reference the source, for example
[infol.txt]. Don't combine sources, . each source aratel for example [infol.txt][info2.pdf].

5U# 3.11 Prompt M3a379 keyword 31nlUsinsusiagld (azure-search-openai-demo)

»0 &

query_prompt_template 1 el is a h ) far, ked by the user
1s to be e ching 1 know i
he conversation ¢

ocus on i
> not include specific sourc S ! S- (€307, o.txt, doc.pdf) in the search query.
e enclosed: 1 a a e bra s >> from the se
ciall charac Lik 1 the query
on to Englis > generating the search query
you cannot cr a meaningful search query, Just return t question in Eng
turn acron L eir iginal for: R ch for Handbook
st g e C > 110 <
follow by

o000
system_message_chat_conv ion = """Woman Assistant i ere to assist SET employees in finding
(SET stands for "The Stock Exchange of Thailand")/(“SET = eawn = aanandnuswduvolszmea’ing”)
Please follow these guidelines when responding questions:
1.Be brief in your answer. Answer only what is asked. A er comprehensively in no more than 3 sentences.
Do not repeat the question.
2. Base your responses solely on the facts provided in the list of sources below. If there isn't enough
information, respond that you don't know.
3. Do not generate answers that are not supported by the listed sources.
you need more detatls to 1se a ™y U r g cla se
but t s question.
ide d b d by o t e i . A include the
Ur res se for h

a source, 5 quare brackets ., [infol.txt]. Do not combine source each source

No ch as << >>, << 0>>, << #>>, <<Thank

urc or infe tion, t ntioned ation or
Do not men ed about

R d in Thai, but the c i at the same language a

5U# 3.13 Prompt N15@314 Keyword ¥8458UULINuen
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3.5.3 n15USuuse Prompt ThgiUszanSanuazinangaunussuy
91n1Usunsy 9¥Tn15uUs prompt vesssuveontdu 2 @2u laun
query prompt_template @1RTUAT19ATA U Lﬁ'mj’ﬂﬂé’umﬁﬁaga‘ﬁ'Lﬁ'm'ﬁ'aq SF
system_message chat_conversation @113V L%UL?ENLLazaqﬂﬁﬂmaULﬁlamaUﬂﬁulﬂéjﬂ
Alda
Tuduves query prompt template 5 0n15AIMUA prompt 4it 8319
AIAUNT 9213 UFUIINNITOTUIBUS UNVBIUNAUNUI AT VOULIATDINITAS IR A UN

A Yy oA
TMAgTeInUSeesls

Below is a history of the conversation so far, and.a new question asked by the user
that needs to be answered by searching in a knowledge base about Security, IT Process

and ISO standards.""

Pntuazlsumdsliademaumnngatasivunaunuilnauwusmdadudes

\ialas e AN ltRIRULaEATINNLAILABINITIINNER

Generate search query based on the conversation and the new question by follow
these guidelines:

1. Consider the entire conversation history for context.

2. Focus on the main keywords and concepts in the user's question.

3. Do not include specific source filenames or document names (e.q., info.txt,
doc.pdf) in the search query.

4. Exclude any text-enclosed in square brackets [] or angle brackets <<>> from the
search query.

5. Avoid using special characters like '+' in the query.

6. Translate question to English before generating the search query.

7. If you cannot create a meaningful search query, Just return the question in
English. Except Thai acronym e.g. <<@an>>, <<na@>> return acronyms in their original
form. e.g. <<Search for: Employee Handbook>> <<Search for: meaning of aan>>

8. If it's just a common greetings such as <<hi>>, <<hello>>, <<@ 1 @ f >>,
<<thanks>>, <<thank you>>, <<¥8UM a4 >>, etc,, Do not generate search query, Just

nnn

return "NoKey" follow by English translation e.g. <<NoKey: hello>>
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Tudauves system_message chat conversation NION1IANNUA prompt Lo
4519AIMBU ABFTUAUIINNITOT UL UNUIMVBIRYIY kasdiplanalsnfesnisiiasiediney

LaYESUNEANLMINEYBIFIEBLaNIE AR 0INTINTIU ntulsumdaesnisiiiiude

\ialiasernauliigniediaznsanuaNUAenIsUINign

"""Woman Assistant is here to assist SET employees in finding ISO information. (SET
stands for "The Stock Exchange of Thailand")/("SET = nan = Aaianannsndunsuszina
Ine") Please follow these guidelines when responding to user questions:

1.Be brief in your answer. Answer only what is asked. Answer comprehensively in
no more than 3 sentences. Do not repeat the question.

2. Base your responses solely on the facts provided in the list of sources below. If
there isn't enough information; respond that you don't know.

3. Do not generate answers-that are not supported by the listed sources.

4. If you need more details to provide a precise answer, consider asking clarifying
questions to the user.

5. When presenting tabular information, format it as an HTML table. Do not use
markdown format.

6. Respond in Thai, but if the question is not contains Thai, use the same language
as the user's question.

7. Each source is identified by a name followed by a colon and the relevant
information. Always include the source name in your response for each fact you use.

8. To reference a source, use square brackets, e.g., [infol.txt]. Do not combine
sources; list each source separately, e.g., [infol.txtl[info2.pdf].

9. If the question is a greeting message and has key "NoKey" such as <<Hi>>,
<<Hello>>, <<@Jan>>, <<Thanks>>, <<Thank you>>, <<UBUAU>> or these meaning.
Don't say you don't know. Just greet that message back. No need to using sources or
information, Do not mentioned information or content from source references, Do not
mentioned about sources and key. Respond in Thai, but if the question is not contains

Thai, use the same language as the user's question.
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a v

Ingnantunisusuuss prompt ARgadmsu OpenAl API [25] 335A4

Tflaaagulnlidngn
Tdrddluuselonusnues prompt warld ### e " ilauenseninedd
LLﬁ%L‘ﬁE}%W
fMUAUIUN NAdNENFBINT ANBIvBINAEHS FULUUYBINAANS 15
aziBuniian
Tdfhogamadnsfisosnis 1-2 et
14 zero-shot Lil 8911 keyword 9andoau winldweld few-shot Tnglek
frod1s wazunlailana TALY fine-tune
5.1) Zero-shot {un13MmunsuuuunIsnauaInIy iy

Extract keywords from the below text.

Text: {text}

Keywords:

5.2) Few-shot 1Hunsimuasuuuunisnaudiniu niouiuvandiene wu
Extract keywords from the corresponding texts below.

Text 1: Stripe provides APIs that web developers can use to
integrate  payment  processing into < their websites. and mobile
applications.

Keywords = '1: ' Stripe, payment processing, APIs, web
developers, websites, mobile applications
HH

Text 2: OpenAl-has trained cutting-edge language models
that are very good at understanding and generating text. Our API
provides access to these models and can be used to solve virtually
any task that involves processing language.

Keywords 2: OpenAl, language models, text processing, API.
HH

Text 3: {text}

Keywords 3:
andesueiilidaauuagliiuiugn
wufiaguenithinsiedsls Iueniiasviesidlsum
dmunsaiiildn 19 "leading words" itetunlunalfidsunmguuud

A99n13 LU “import” Paglilinaitilainaslsulaalunien python
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3.5.4 138319 Keyword Ltaznﬂsa§ﬂLﬁa%%ﬁam'%ﬂu%'agaﬁmau

Tun13a§19 keyword n3on13a3U content 1il o7t Auvunld agld Chat
Completion \Judumiaves GPT model ﬁgﬂﬁmuﬂma OpenAl Wuedoadialunisyaelii
AnaukavALusniugldaI

58319 keyword Filddmsunisdum 9=ld Chat Completion Lﬁaaqﬂ%’amm
Aouveldnunazasinlu prompt e keyword el lunsum vilinnsdum
fAUATEUARLIAZATIYANINTY TN aEsANNTYIBaATINIY token WTaWLATINIY
token Agoensldlunsdumls Tnesuay token Tumwilneasiuidy 1 ddnuwsvindu 1
token %38 character-level token tduni1sutfemanunialselonsandugnvesdidnys
(characters) hazlua w8 9nguazdu 1 ANTA LAY 1 token N1517 A9 TN T4

AB9LYINUIU token NUINNIT LU

§19819A7 : Hello 97U token Nl : 1 token

FI0LNAT  AIAR 47U token 9114 : 6 tokens
N385 U content N5 8L aNLi aLlnSauAInBUILLY Chat Completion
TumsagudeyanAumunlanmunlvegluguuuuveeniwisssun i duy wdauisadnlale

A o o v o v o v | o v 1y |

Weneundulvgeiidau lngaiusavilinismauliianiuaisdulaainnisusuue
WIS WADIVIONIANUATEYAAIAIVBITTUUNTE prompt IAISUAINAIINABINIT @13150
19971 Chat Completion 1Ak APl 289 OpenAl M1Ualwlauinis n15a519 keyword 194

= a a [ 1 =~ Al 1% = a a =3 4
wagliuseansnmavitudiunianvaslrnisaunuiveasnueniyvssansaanandule

3.5.5 msulastayaliegluzunuuiniaas
msutasdonalieglusunuunnmasegldlunsuasioya keyword filéan
msasufoyammuvasldnulagly Chat Completion APl ualfuastayaiilonianansd
gnindiggiudonause storage Insaziideninni uwvaududnavinmedlagld
Embedding model Tu 1 sougaemsiionltsiu APl Lileadadoyannimesazldnadnsidu
ArdaInAdeutanun 1,536 $1ua (@M text-embedding-ada-002) & sA16aud
Foonumiuanduaiiisufulinnailunaidoyauas dauduiussuteyaludesiug
WnvivetaguAlvu
nsulasteyaienarsvosasdnslieglugluvunninesandunsasuidon
fasnthwonenanslulndiun lngazeutoyaiiazni mmfu%aﬁm%aagaimanmwﬁwﬂ?u6]
wazulasteyalunsazdiusenidudoyannnes deluenars 1 min azamisniiveya

wnwaslavaenguauissuvanansaatiawaziungudeyaluenatsinula
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ToyaLInmasuiaziaiil ou1A N UT U BUAULA Y Fganunsauanban i1

Tayatueglunguifeiuniell Jeyauuiinnueaienisiunielnaifssiuuiniesiiiedls

wUIANINABINIBAT Embedding unlglunisAaumiieiuTauifisulas a1 lndlas iy

FEWINAMINADSNG 2 AN

3.5.6 msﬁumﬁz’iayjaLLazLanmiﬁLﬁm%’aa
mMsdumdeyauazionatsiitisiteaiiunszurunisiiviieunisagy Content
viaileovn \awdeuteyasnouduiudindulugeldnu lumsdumagly Search API vaq
Cognitive search Lﬂum?mﬁaiumiﬁum%yjaLLazLaﬂaﬁﬁLﬁ'msﬂ’mmmmdﬁayjaﬁa

storage MHNTTIVTIUBAEIIVOIBIANTLY

Vector Approximate Vector
Data sources representation nearest neighbor representation App/UX
@ Images —» ! 7 Azure Cognitive Transform into —
f—’ a Search [ 3, s ] embedding —
) Audio ) 52 101 X
Transforminto
embeddings —* 2. 3,9K| |
C]:I Video [ 6,7,8,9 ] ‘ «— Results

@ Text =

g‘dﬁ 3.14 Cognitive search process search by embedding
NITAUMIVDITLUURTNUBNAIUIT VB IA nT9zldnITAUMIAIN INMBINT 0
A1 embedding NiRuIBilAkaEALMIAN text 138 keyword MilANN1FATULRAIINAINY
Y09 19U IAENITAUMIININAR SNTBN1TAUNININAT embedding NAwnldazidu
a a | ¢ al v Y] ' ' s A o
N9UTIUTB ULAZIAIDILINROINENALAINUIZII AN DITUBY keyword ®IDAIDM
Va3 lFU LagAaninestoyalanansuadesins ievinguvesoyauar aulndies

Yosrnuiutayalugruteyaimneites

Your content ch‘b Azure Cognitive Search Query 2a& Your app
Full indexing requests 1. Collects user input
L) 9 Refresh indexing Indexing Indexes and Query 2. Formulates and sends requests
i _the clgud or —’Al erichment engine other structures engine resQue,.y 3 Miltes rspavees
behind a firewally - STETER ponses a result set

a single document

gﬂﬁ 3.15 Cognitive search process search by text
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N13AUNIAIEY text 30 keyword Arauvedldu lunseuiunisaumagly
Joya keyword Aumlpensadeyaiiertodlnenss Jwadnsailazilunadndniierdeuas
fAnuvsne e Iveeiu keyword NgnAUMN

o

sguvaglaneAInaesuas keyword i 199UT8INITAUNT ANISAUNIA Y
keyword 9zl HadWS A LA 829 99 UAIT AU wazn1sldianmesasrlildnadns A g
auedieadstunndy nsdunwuuiasililddogaiiiieados eglunguisatu was
finruadendstuunniian deliuadwsildannsdumuazimnouiusgansamannniy
MmUY text n3otoAu keyword WilsseEaden i ol ldauldsunadndndl

ﬂ’J’]ﬂJﬂi@Uﬂ@NﬁﬂiUﬂ’ﬁN%N’]ﬂLLﬁ%ﬂ?WNﬂéﬂﬁJﬁgQ?@ﬂ%@ﬂ’ﬂﬂJ

3.5.7 nM3gdayaland15819ds
spTeyatanaisesdaninimeuiissuuianuennevaduludldnuasdy
518y APl Tngds request 3adrnvaluds Azure Blob storage ifinssiusiudoyaves
09AnslY Tnolu APl dusefiseaziBonves path viefloduazdovevonatsiiulugiudeya
Sogldrunad elndiiusnuenmeunduludiuues Citations ud1azinsdanldau Apl
ynass iledsdoymienansérdenngrudeyasuandsifldruannsagsoansonifiufiuld

1A Front-end

3.5.8 NMINFIVFIUANUYNABIVAIAINBY

N13M3HDUAINIPNABIVBIAMBUIINKINUBNAEA T ULRENISUS B UL B
AMWITITUYIR I UTEULTEUTENINYAMINNL-ARDUIINEITLINYNIIIUTDLAYDIDIANS
FUARBUNIAIINTEUULINUDN %ﬁmilﬁu%yjawﬁmauﬁlﬁmﬂQ’L%wwLLawmﬁmauﬁ
lnanuenuantd uszazthgaiiseuuulunsivaaulaeinindsulysunsuiuandmsuldly

) o = ¢ A Al a =
N13ATIvERUAINGNARIveAInaUlaEaNIE BaannisAnwmgednldlunsideuiisy
AWISITUYIANG 43T WuI1S Cosine similarity way Euclidean distance (uigMuungau
lumsldiseuiieu iWesmnaiunsaldsiuiu Embedding model tiauuastayatoninulv
aglusuuuuinmesualiidinmestulumanulndifvauazaiiusinale uinisldis
ROUGE Score waiz BLEU Score analdlwnzadlunisiianldnsisdeuanugnsiesrasiney
AldnnuamuenLazAIne UGy WesnnunditediamamuniwAsnwilne 1
Aausaleulaanswuy wardeaNinved model ABN15IALUU ROUGE Score wag BLEU
Score Wunsinfigainenfimdoudunintu walilag i arununginadudanuvuig

= v = ] ) v d" [ o d'd = [ I a 2 I3
witlaununs ol vl aduaNdanunungnilaunuwa il gulaatgwuy model A9y

sala a

Juiduauazuas i lrlanadnsniauRaANeAaUYT19UIN
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iumimwaaummgﬂéfadLLUU Cosine similarity ke Euclidean distance 2%
T¥fudasteyarnouandilsnguazdmeuanusmuevlveglusuiuuvesdoyainios
#18 Embedding model iiglédayannineivasynmaauiimuaundiazinnasaaoua
gnAesvesAIneulaunisly Cosine similarity wag Euclidean distance 151435 Cosine
similarity axfunmsiisuifisumanuadendsiuresinnedii 2 ftwnieuiiouiu
ylanunsansuldindeyaria 2 Suflerulndifestuinifieda uazn1sl433 Euclidean
distance aziflumsthdagannmediie 2 sdsuifisumanusisessrogssvinannes
79 2 nadnsildan Cosine similarity drianunnmunsfstoyaiinundisadatuun us

HARNSNLA31N Euclidean distance fadnsliAaenungfatoyans 2 Iauuwnne1eiu

= <3 4
bNENLANUBY

3.6 AlIEd1TUNISTEIUUINISVEY Azure Service

Tumsldeuuinisues Azure Service Usznaulusag Azure OpenAl, Azure Cognitive
Search Wz Azure Blob Storage Tngusazusnasiialdsefiuansnety sl

1) Azure OpenAl Service

1.1) Language models

A151971 3.4 AN918989 Azure OpenAl Lansuage Model

Model Prompt (s1@ 1,000 tokens) | Completion (sio 1,000 tokens)

GPT-3.5-Turbo 16K $0.003 $0.004

1.2) Embedding models

A5199 3.5 Ardneved Azure OpenAl Embedding Model

Model fa1,000 tokens

Ada $0.0001

2) Azure Cognitive Search Service

[

n15L91U Azure Cognitive Search Service falganglunisldanuusng asil

A15197 3.6 ATlI18Y09 Azure Cognitive Search Service

Standard S1 (siedalua)

Price per SU (Scale Unit) $0.34
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3) Azure Blob Storage

[

N15L91U Azure Blob Storage danldanglunislasiuuinig el

519t 3.7 Ald 8989 Azure Blob Storage

Data storage prices pay-as-you-go Hot tier (sio GB)

First 50 terabyte (TB) / month $0.018

3.7 n1senuuUntnaaudunus (User Interface Design)

3.7.1 A90L5UAUVDILYNUIN

<~ BEARLY GPT
USET GENERATIVE Al FOR SET

-~ }‘_\I'L"-'Ns )
“‘rfll-.-.. aa

AL o n1al Oek tio : u°
c
s

e
i WACe B/ E

UM 3.16 MNTBITUANYDITTUY

AYAYY P4l

o

] = ¥ o (% ¥ ~ = Y 1 Y o v 6 Y 1%
nansiiluenansianulidwiunisldnuionisfinyiintu leygyelvihlulduselesdamunism

laidnsdilag viedu Bnviavnuiilvidnulasiieniuasfesdnedisdnvesenaisynaseniinisintluly



3.7.2 %HN9NTEUNUIVDITEUY

BEARLY GPT
@/ SET | ceneramive airorser BEARY.CHAT;

dovmsnsiusivadeaiieriuiual

dovmsnsiusiwa:deaiiganuiuals:innla

Mdovmsawnsoudavritagvlsin

fdovmsaindaun:davasivasussiisumsaavusdniou
snduansafiemuducouldavd

« wokakthua:gsuAasauiumsan
«_gutuarouulounsyovusen

o somsayuGnnaiktn

$wav ;. luaipf_ "“M“Q\S“M/

JUM 3.17 v38MIEUNUIVRISEUY

3.7.3 wi1asn1suanglndanansenads

~ BEARLY GPT
o SET l GENERATIVE Al FOR SET AR

\ 5., ey 2l /
©

dovmsnsiusigasideatigafusuailssnnta

- N
&ysa1ﬁn§audooﬁ1ad1vk01v
Q —

Lorem, ipsum dolor sit amet consectetur adipisicing elit.
w [ Itaque odio ipsum hic eligendi voluptatum, ducimus culpa
fugit aut obcaecati, exercitationem dolorem quis sed libero

hdoomsandoun:d 54 - o ! totam qui adipisci amet nulla officiis autem deleniti.
L SOURDECavasIVATINENTDS Repudiandae facere nisi asperiores adipisci! Excepturi

awavusendaumnduansammuduaauldavd | praesentium nostrum dolor esse repellendus, delectus cum
* udvmKiuagsuRayaUluMsa voluptatum soluta minus tempora eaque?
« duluarmuuleuisyovusen
« somsauuaNADIKLIN

wdv : | uan.pdf sziigumsan.pdf

JUN 3.18 M1I199MUAAILBNETO198Y
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uni 4

NagunNIANYILaZN1sBNUSI19NE

HaY8IN1IANTUIUANAIRNYITEUULINUONA IS UBIANT YAdoyania 1Y
lunmsmaaeulazyszdiunan1sinauvesssuuLynue Tiufminaeuduiusvesssuy

(%
Yo A

warnsUseiuauienalalunstdanussuy aunsaesunglaeadl

4.1 yadayailldlunsmaseuszuy

yatoyad iinldlunismaaoussuuidudeyailduiainyaainsaielussdng
fifirnudarudesgmeiiudayanagsdnmsienansvesssansiinua 2 viu Tnsdeya
faaitarldlumsmaseuszovavivionte 38 s Sadudoyanielussdnsilianuse
wpundldiamun wwadhsyadeyamniu-meovilddmunmsnaaussurionmn 100 4o
warazi lUldlunasysziiuseansaamnslanouvessuulynuanaaelusunsunig

ATIFHOUANINAIEARILAZATNgNHBIRa Y

4.2 n15UISIUUIEANSNINYDITZUY

nsUsziudsEAvE AmessruUiTRgUsEavdi i darmindngnd e s sved
ﬁmamwdwﬂ'mﬂma%maqﬁ’maué’wﬁnﬁlﬁmﬂﬁﬁmmzg@ﬁusé'fa;gauaznmma%ﬂ"mawm
syuvwanuey lasldn1sinnuu Cosine Similarity ay Euclidean Distance FaudueIesle
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n158579 Index

E4 .

NITUIUNITEINN index

n15a319 index Tu Azure Cognitive Search 1udunoufdrAglun1sAuniLazinnis
Y = = a A g v a 2 o & 9]
fludaya @9 index zSeulaiiouiinuleyavesenaisiignuszanana Lunivvesyadeya
A ° Y Y . | v Y Ao o &
Magiluldlunisdum n1sasns index agaglvianunsafumlenansiiil content vialilem
AaseiuaAumves lduls wasvialaiuasanuionansiiieatefuaAAunItueg
bviszuuiivseansamlunisfumdeyaannienansiiusitaunlafiu

Index azsiuTeyavotanalsiuwasniiluzuuuues field uaz content g field
sgyilideyadnuisodunala enaysiniia waz content n3erd A LdlunsAum
M10g19lA39a51998 index 1 Tienans, Tuidsiuenais wie evenans (usiu lag
Tupaulun13ai1e index S1MFUTFUURINUBNHVURDUAAL]

1) @319 index client tiien333a0 Ut alu Azure Cognitive Search laglddoyaves

 { A 1 Iy = v Ao LY
search service oY Wag credential 139U0YANIUIDININUADANY

index_client = SearchIndexClient(

endpoint=f"https://{args.searchservice}.search.windows.net/", credential=search_creds

)

5U# n.1 N15a379 index client

2) A719@9UINTe%8s index NMwvualideglu index client n3ali 9% index tudl

9EUAIUANNATD index W Ui index tudslslioglu index client a¥vi1ns

v

4374 index lngfmuatayadiail

- name: VY index

fields: MuuaUsELANYRLAUDY index

- semantic_settings: AMAUAR1LADNTUNITAUNT 116 BIn15EA A U Laeld

semantic visoly
< ) 1 ¥ v Y % & ]
- vector_search: L‘UUﬂqiﬂqV‘uqum@\iﬂqiﬂlsﬁmagaL’JﬂLm@ﬂUﬂqiﬂuﬂwqﬁialm
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if args.index not in index_client.list_index_names():
index = SearchIndex(

name=args.index,

fields=fields,

semantic_settings=SemanticSettings(

configurations=[
SemanticConfiguration(
name= fault",
prioritized_fields=PrioritizedFields(
title_field=None, prioritized_content_fields=[SemanticField(field_name="content")]

),

I
),
vector_search=VectorSearch(
algorithm_configurations=|[
VectorSearchAlgorithmConfiguration(
name="default", kind="hnsw", hnsw_parameters=HnswParameters(metric="cosine")
)
|
)s
)
if args.verbose:
print(f"Creating {args.index} search index")
index_client.create_index(index)
else:
if args.verbose:
print(f"Scareh index {args.index} already exists")

35U N.2 MIATIERUTINT index UagNITEI1S index

3) lunsiamue field nseUssinndesaved index asrsamvunle 3 LUy As
1) a%14 field Ineld SimpleField Wunisivuausginnued field ildlunisifu
Toya
2). @514 field 1ngld SearchableField {un1siugUuuvves field fifin1simun
ﬂmamﬁa retrievable, filterable, sortable, facetable LLas searchable Lﬁlaiﬁ
filed Huwmnzdwsuldanulumnnsdl
3). a5 field Tngld Searchrield Ty field MAlunisdumdeya Tneiinuantang
nsfuAAEatUNSAUNRLAL Wy analyzer name 1unisfvuntoves
analyzer fldlunsusndiitedum
Hoyaildlunisasng field azdimsseydeyassd

- name; %a field

type: Uszinnvasteyalu field

- retrievable: AMnuaRMaNURVDY field 31 field ﬁ’/umﬁ,niﬂgﬂdaﬁuﬁmé’mn‘m
HAGNEVRIN SR LAVl

- filterable: fwmaRmaLTRves field Tranansaldmansosiiuiy field dulunis

Aumlausali
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- sortable: MyuaAuaNURUe field 31 field fuannsoldlunmaFesddiunie
sort HagNsveINIAUMLAvTel

- facetable: MvuaRuaudRveq field IaunsaldlunisasnemTusenguagng
LNk loyauaINITAUM lansal

- searchable: fvunRasTRves field 11 field Huaunsaldlunsdumdoyald
w3all

- type: Uszavwaanisiiudayaluguiuu collection 91neg1a drinuadu
Single awmaﬁﬂﬁtﬁu%zﬂaﬂ"lLﬁmm'ﬂfu usan1snivuadu String Ae
UszLnnues collection Tifutegasziiu stiing ansnsaufiutoyaiiiu string 7
naneAlel

- hidden: fwunth field fusvgnaounisazgnaundlunadnsvosnisdumvielsl

- vector_search_dimensions: n1%uA2 1 field uguﬁw”a%anﬂl,ma{ﬁ'ﬁa
(dimensions)

- vector search_configuration: fviunialunisiumnanesagldandunie
fuAAIAIIANaYeaNLARTLIAY

= v 2 & v A ~ =3 L M. aa
4)-1leaT1e index L3R A1150AI19N75 index Ngnasiadulvaiuse index niley

U

NINRUALAIINTI8ATS indexs TULNH search service U84 azure portal

000

fields = [
SimpleField(name="1d", type="Edm.String", key=True),
, type="Edm.String", analyzer_name="en.microsoft"),

SearchableField(name="content
SearchField(
name="embedding",
type=SearchFieldDataType.Collection(SearchFieldDataType.Single),
hidden=False,
searchable=True,
filterable=False,
sortable=False,
facetable=False,
vector_search_dimensions=1536,
vector_search_configuration="default",
),
SimpleField(name="category", type="Edm.String", filterable=True, facetable=True),
SimpleField(name="sourcepage", type="Edm.String", filterable=True, facetable=True),
SimpleField(name="sourcefile", type="Edm.String", filterable=True, facetable=True),

35U n.3 n15a31 field 904 index



64

R Search resources, services, and docs (G+/)
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o
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7 Search service
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@ Overview
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String
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ﬂ']iuo’"lLaﬂﬂﬂﬁL‘?J’ﬂéﬂizU?uﬂ'liﬁU‘lﬂ’l

ﬂ'ﬁSU'J‘Uﬂ'ﬁﬁ"lLaﬂﬁ"l'iL%l'] container
nszuunsienasidi container iWudruildlunisduinanenansluds container
Tu Azure Blob Storage w83 Microsoft Azure lagly Azure SDK for Python
n1511Lonansid container agt3uaInnnsadisdouiand BlobServiceClient Tngsey

URL 983 container wagldtoyadudusamuiunisiiwes

blob_service = BlobServiceClient(

account_url=f"https://{args.storageaccount}.blob.core.windows.net", credential=storage_creds
)

sU# 9.1 M3iteusaiu container Tu Azure Blob Storage

o v 2 ¢ . ! o B .
990U UL a3 198 8uLans ContainerClient Lae e’ get container client 910
blob_service kayseyeued container NRoInN"3lulunIsfiines args.container kazLyin
N13M33988U71 container Wuiloglu Azure Blob Storage wa ety nanlidl azasng

container 11y

209

blob_container = blob_service.get_container_client(args.container)
if not blob_container.exists():
blob_container.create_contatiner()

g‘Uﬁ 9.2 158519 ContainerClient

Tngmaiauaziinsnseaeuunanavestidiidesnissulvan dudulwd PoF agld
PdfReader 910 PyPDF2 witesnulug PDF wazvinsusnwiinlu PDF annduazsulvanusiay
wiindu blob wena19nanly container uazazas 199 avee blob laeldWar Fu
blob_name from file_page() wazld upload blob() Lﬁaﬁﬂiwamﬁi’f@yjamazwﬁﬂu blob
2849 container uadmnldlyly POF agvhn1sad1edeves blob dmsulrdnamlasly
9% blob_name_from file_page() wazld upload blob() iledUTnanldimiily blob

UBY container
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if os.path.splitext(filename)[1].lower() == ".pdf":
reader = PdfReader(filename)
pages = reader.pages
for 1 in range(len(pages)):
blob_name = blob_name_from_file_page(filename, 1)
if args.verbose:
print(f"\tUploading blob for page {i} -> {blob_name}")

f = 10.BytesIO()
writer = PdfWriter()
writer.add_page(pages[i])
writer.write(f)
f.seek(0)
blob_container.upload_blob(blob_name, f, overwrite=True)
else:
blob_name = blob_name_from_file_page(filename)
with open(filename, "rb") as data:
blob_container.upload_blob(blob_name, data, overwrite=True)

sUl 9.3 n1ssulvanienansidn Blob Storage

Wargu blob name_from file page() lalunasa3199 89949 blob d1usudUlunan
lona1sadiu Azure Blob Storage container lngninidulvla PDF agas1sde blob annlvan
maswUlnanuagutianassniseUnan wamnlildlna POF aglevoinnvetlia wazsUlvan

lonansasly Azure Blob Storage container

LN N

def blob_name_from_file_page(filename, page=0):

if os.path.splitext(filename)[1].lower() == ".pdf"

return os.path.splitext(os.path.basename(filename))[0] + f"-{page}" + ".pdf"
else:

eturn os.path.basename(filename)

JUN 0.4 N15aieeves blob dmiuduluanienans
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