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2 . Project@

Potential Benefits of Chatbots

if chabot were availble (and working effectively) for the online
service that you use which of these benefits would you expect to enjoy

~ 24 hour services
l Getting an instant response

| Answer the simple question
| Easy communication

| Complaint resolved quickly

| A good customer experinces
I

| Detailed/experince

| Answer to complex question
* Friendiiness and approachability

l
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Potential Benefits of
Chatbots
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2 . Project] ER2-81F =5 - On-Device Al Model

- IO|oH|o|A KNE 7ts RE | BHA(40MB)
- KUXA FAHR 2 (12 layer)

— DHFY FXof & L&
On-device &4 X||EH

2C|Ho| 22| &7 Advantage

- ELR SHFYME HHO| Vts

- MHOAM CHzh LHE0 Ciet AP QI LIES A
oHA| REOF 79l BE /=0 7tsd =

- Q8 B=3 REO| ¥

o

2C|HIo|A Q| Bt Disadvantage
. AMBRIe BA7t Rdo| 2ES MY
. U 3 ojMe] 451 80| 27

Device Server

Input

Ul TF on-device
Interpreter - model

output

On-Device Architecture

Device Server
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Project Content
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Android OS




3. Projectl| L& (Al Model)

KoELECTRA + KoGPT2 (Week 5 - 6)

TRANSFORMERS (Week 2 - 4)

the —» [MASK] original

chef —» chef Generator Discriminator original

a (None, 1, 1, None) [(None, None)]
N

Cooked e [MASK] (typlca”y a (ELECTRA) rep|aced

small MLM)

the —» the original

(o 1, N meal —> meal original

KOELECTRA: 28 =82 EZ3t 8! 2t
ME 2 Tokenizing & Iabellng of input sentence
M™2A | xHotof Halo| 7|2 Ho|n tadt m Rationale | KoGPT2: 2t#al B3| 2ot B My
Rationale | The basic and simple model of the NLP Classify labeled sentence and create answer
’5:' Cha=ot OFF|Ell N ’5:! T A0l M| REOl AT Al
Feature Simple architecture Feature Trial of two NLP method combination
N E B FREZF e MEO oEE
<R Answers are fixed 43 Difficulty to apply label to other model
Defects =<2 20 oot = 2tE HH Defects CIEZO|E ctgto AE &X|
Low content and topic comprehension Interwork problem with Android OS




3. Project2| LH-E (Al Model) - KoGPT?2

Torch GPT2 TensorFlow (with § hugging face
GPT29| Y& Dol Tokenizer)
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3. Projectl| L& (Al

- EAL}O|X Tokenizer

AH HAEEZ LI T2 BRI S5 7ts8H
Ej2 BHIA|Z7|= 2 &
SKTH M &5 KoGPT2 EALIO|X

- Q0| 2 Language Model
TFGPT2LNHeadModel
SKTO|| A 2t= TensorFlow GPT2 2 &

- Z|H2} ¥12|F Optimizer
=4 loss2| Z|23} 8 7S K| Weight 24l
XMzl Sa2[F miefolH

- Adam (Adaptive Moment Estimation)

- Learning Rate

Model)

Tokenizer

from transformers import

hutoTokenizer

from transformers import TFGPTZLMHeadModel
import tensorflow as tf

import pandas

Import tadm

as pd

20|10 2 </s>



3. Project®| LH-E (Al Model) - Class diagram

S22 XIE Flow chart
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2|2 Ct0|0{17T Class Diagram
Tokenizer — Data Preprocessing Flow
: EJLO[XME ot5 HO|H AtH o5
Model — Training — Main Flow
DAY ot O V(B 2E 23 B A
Optimizer —-Response Generation Flow
: Adam =E|OO|NZ RES AN B 49

Returning Chatbot
Response

kogpt-2 Generating Model
Tokenization of User Input by
Input bos_token

Model
Inference: generate
response

Decoding Model
Output

- KoGPT2_TOKENIZER
model
+ from_prefrained()

+ from_pretrained()

get_chat_data()

- BATCH_SIZE
- EPOCHS
-Q_TKN
-A_TKN
-BOS

- SENT

(final Response)

-FAD

- MASK

- dataset




[ot
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3. Project?| L& (Android OS FrameWork)

Android OS

CompileSDK 33 (2tEZ 0| =13 %)
DefaultConfig : minSDK33, TargetSDK 33
Java 17.0.5 Oracle OpenJDK Version
build Gradle Ver 8.1.3

g‘:gi;"id ‘ Firebase

Firebase

- Realtime Database
- Storage
- Authentication

43
TensorFlow Lite

TensorFlow Lite

- Tensorflow-lite-task-text:0.3.0
- Tensorflow-lite-gpu:2.3.0



3. Project?| L& (Android OS Class diagram)

Technology Stack

edinstanec

- Databinding : 2{|0|0}22| & ¥ ZEO| M&E = G

O|E{Q} ¥ A= 2}0o[E 2|, (MVVM IH &)

- Fi re ba SeAuth : Fi re ba Se 7:” IO-I 'EI- E—l 7 | % e _F:_E::ﬁi_:isie::ﬁ_hihzcie nding=> Bhzinactivity e»:a—cj BaseActivity<ActivityChatBinding>

- FirebaseFireStore : Firebase H|O|E{H||O| A Q| MEHE]
220 Ciot AMAE KMSotes ML

- MVVM I{ & : Model, View, ViewModel = 2|5 & e ——————
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3. Project?| L& (Android OS Class diagram)

Technology Stack
RecyclerView & Adapter(ViewHolder) :
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3. Project®| L& (Android OS Scenario)
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4. Project8| S A & A0

(Model Sequence)

Conversation
history

label 0

KOELECTRA » KOGPT-2 » RESPONSE

|abe| 1 user > 2KH4.
chatbudd > SN &

0|8 1 ZOFR~~~M7| HEEL OFO| 1 O[] Xt7|HOf| Zicks 1l

>> {'label: "1, 'score’: 0.9945501685142517}

Ors YO{EZ UAX| T AES| 7IH Y] ~~ CFE 2|FAE o1Z0] & =Y

>> {'label: "1, 'score’: 0.995430588722229}

THtof SHAOl 4SS 7HdH| 21 Zotqn ch30of & AEZELEH 370 I

>> {'label: "1, 'score’: 0.9959582686424255}

7S 0] HE Hojg who| ZHA| gotH R FZZ 05N . 2L TS0 SOOI ML 2

user > 4 0|E0| HOk-

chatbudd > #I2=

>> {label '0', 'score’: 0.9984619617462158}
SHAYASO Fo SHd of E2| 0 Y E A% LhsUoh o M2 He 9 ofdtR?

H Ao
>> {'label '0', 'score’: 0.9991756677627563}
5ot E0eHHl B0l e
>> {'label: '1", 'score’: 0.6473883390426636}
9h2 gLt 7t20] Sl woloa

AMT

>> {'label: '1", 'score”: 0.5128092169761658}

T ©o

user > W 0|E -

chatbudd > DAE

user > 2 ERILHL|? -

chatbudd > 2120 £0tg ELER?




4. Project@| s Z20F Bl = d (HEF H[O|H)

HHEF GIOIE] A2 #4#
inport os

MODEL PROPERTIES
i npo rt 1. | 205 format  TensorFlow Lite v3
name KoGPT2

uning model _path is the path to wour original nodel file
| _path = ", /Quantizated_dvnanic. tflite"

version 23
description  MLIR Converted. Provide responses based on user input
runtime  2.9.000000000000
author  Jaeseok Shin
license
_netadata. MetadataDisplaver.with_nodel _filelmodel _path)
graph  main

INPUTS

serving_default_a... =: serving_default_attention_mask:0
nt32[1,1]

Input tokenized sentence for GPT-2 model.

rt uilrw tary, model _basenane + "

location: 0

serving_default_in...  name: serving_default_input_ids:0

t int32[1,1]
on here

location: 1

[HIEL Ci|O]E] A|Zf3} 19! FE] [HIEF Ci| O] E] A|Zf=}
21
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Tokenizers

Documentation

Input <|nt32>| l Output<float32
String
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public List<Integer> e
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e(5tring text)
Matcher matcher = pattern.matcher(text);
List<S5tring> unicodes = new ArraylList<>();
List<Integer> bpeTokens = new ArraylList<>();
while (matcher.find()) {
String match = matcher.group();
StringBuilder unicodeBuilder = new StringBuilder();
: match.getBytes(StandardCharsets.UTF_8)) {

unicodeBuilder.append(this.byte2unicode.get((intlb));

for (byte b

y

unicodes.add(unicodeBuilder.toString());

unicodes) {
bpe(token) .split( regex

for (String token :

for (String bpeToken : ) 1

bpeTokens.add(((BigInteger)encoder.get(bpeToken)) .intValue());

return bpeTokens;

AL
T

S
20 1

M (Android OS)

e(List<Integer> tokens) {
StrlngBu1ldeP[)
ew ArraylList<>();

public String de
StringBuilder textBuilder = new
List<String> byteBufferList =

for (int token : tokens) {
textBuilder.append(decoder.get(BigInteger.valuedf(token)));
}

String text = textBuilder.toString();

for (int i = 0; i < text.length(); i++) {
byteBufferList.add(byte2unicode.get((int)text.charAt(i)));

byte[] byteBuffer = new byte[byteBufferList.size()];
i < byteBuffer.length; i++) {
byteBufferList.get(i);

for (int i = 0;
String byteString =

if (byteString == null) {
byteString = " ";
}
byteBuffer[i] = (byte)byteString.charAt(0);

return Chars.asList(StandardCharsets.UTF_8
.decode (ByteBuffer.wrap(byteBuffer))
.array()) List<Character>
.stream() Stream<Character>
valuedf) Stream<String>
.collect(Collectors.joining());

.map(String::
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