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52 29X

Loro API Al 24 7j0|=
Loro2| API MHE 2F5}7| /sl T3t Mxte}t 22| gheHof chs MHEstA &Lt

HYZE ZHOol=0f w2t MHE S5 H 2 HiE ot
o

s
=
ec2 QAAEAS AIEY R W2 £ A= EME HHRELICH

AAE BLEZS QoM Ch22l BEE ArE gLt

# AMAESl cpu, HIEE|, A AET, JHE Z=AM|A0 Ciet
Mz ek,

0%
=
04
HL
i
n>
>
]
|0
Hu

htop

# nvidia S2tO|HIF HX|E S0 =20l HEE HOoFLICH.

nvidia-smi

# AMAESl HEZ2| MEFS EHELIC.

free -h

AFEXZL BOHEICHH OtR 2| B FE Al OFR 2| SYLIYS A2 BHECH S X[2te T|A3

MEZO| HE = 5ol GIELICH CIA3 MEYE &2l & BRIt ASLICE

# T AARO] HA| ClAZ AFBE 2ol

o T

# 53 CIAE2|9 ClAS AISY 2ol

o T

du -h /var/log
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23 ot HFO|L o2 = QIS XHA|Z0] ERY 2 Ch2 BHOE AL C

sudo systemctl restart nginx

TTS REIQl MAS ML=

SOHX| X[t tts 2RO duration predictorl| € 2|EH 2H[7t QJUCk D THEESEH £~

HUE 5H7| /M setup.pyS CHA| A&sHH ELICE

ot
<
>
@)
i

cd ~/capstone-2024-08/backend/tts/monotonic_align
python setup.py build ext --inplace

| 2M|7F HZICHH AARAS THRE Sh= YHO| AFLICE =2 nvidia driverof|

sudo reboot

20| M http2| 22 ZE 80,
LI Z20 A2 nginxOfl 2[HA TEA| 27F0| 00

A
HL
0

|J
H
10
MO
>
N
80

o Mo
4>
80
o>
r
iul
m

@)
TN
ro
[>

m

|>
1o
HL
0

|J
i

>

Loro= 2E2[X[ AFEQ| HE3| 2 H|E0| 2

St MEELICH ZAILE jax 2EE +=F5H0] i

A ' 2 AE2|XIE s2l= AOIX|2
A

AMRE &~ ASLIC

9l

o

A

o
—
= A

=3
=]
(=)
=

=t
mun o

HAEC|RRl T

Page 70 of 105 HItE DA

All rights are reserved. Reproduction in whole or in parts is prohibited without the written consent of the copyright owner.




=elcigta zoHE 3 OIS A Z=Hge

oF StEY Al AT|X| HE OHE2|A|0[4Y, Loro(Z22)

HRE 3SR gg 8% 7{H|

H2E Ol 1

Confidential Restricted Version 2.0 2024-MAY-23

pip cache purge
sudo apt-get clean

Otof gpu QIAEIAKZ DH|RO| QIAHAS |4 HEL 20| HEIARCIH A QIAHAS
AFBBHE HHO| YALICE B2 MHIAY TS AT QIABAL AN © 9130] L0f MoK
SR|BE T HAE MHE SXBICIN W2 MO EHIAE B 4 9l oM &Lt Ct2e
3| Eo| BIAE MHE 27| 91l ATt AAHAS ALBSHH X Ol 4 ULiCt

AT OIARIA A

TTS DY A I 8| ZZHE SN 4 342 02| AIHED 222 FHOE QIAHA
NHIZ AFBSL7| 20 ATt QIAHAS ALBSHY| MBtotD ATt QIAHA AG Al 7|Z 2L of
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O sfr-1a2f864... fleet g4dn.xlarge © active 1of1 fulfilled request 20 minu..
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AZHIAEIA QN % SCIME Cu| AT QIABIA AL HIE B Zt
L]
QIAEHA S8 vCPU AJZH Memory (GiB) hours Total Spot cost (USD) Total savings
g4dn.xlarge (1) 4 16 $0.20 69%
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5.3 H{E Jto|=

API AH HHZ 70| =

Loro2| api A{HE H{ZSt7| o HRot AT EQ0] 5! =719 A|ARIS| @71 AFEHO| CHaH

HESHAS LI

MHE ¢let Al 2”2 Ch3 2t Z0tof ghLCt.

A|AED @ JLAVSE

1. Ubuntu 20.04 O| 42| nvidia gpuZt LHEHEl QIAE A
2. %A 16GB RAM, 30GBO|AtQ| C|A= 27t
3. %A 17 o]&9| gpu, 4 74 O| &S| cpuZ A

HX loro2| A|A™ S flet B4 {7 |X] XIRLICH

sudo apt update
sudo apt install python3-venv
sudo apt install espeak

sudo apt install ffmpeg
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udo apt install nginx -y

O] 7ZI0|ENIME 2E X7t ec2 QIAE AN (http 7|1& 80 EE, https 7| = 443 ZEZ MHSI0
ASGIMHE AeSHH security group A8 2 Sdll HESHAX o= S2t0|AHE0| X2 inbound
A2 AFERUCtD JHE = TSI S LT

flet Z2 71 stoM= 2lHA ZEA S Sot ZE HEO| ERYYLICH 0| 76 €8 ItES

nginx2| & MM IAL Jetc/nginx/nginx.confllH| O] MAIIAUO] include 2L 2 E&HE

letcInginx/sites-enabled/2 +35t0] HASIZSL|CE

vim HE7|E 0|83l It S 2HSLICE

sudo vim /etc/nginx/sites-available/loro

¢l ohdof| CHS 1t 20| 2 il

server {

listen 80;

server_name {ip addr};

location / {
proxy_pass http://127.0.0.1:8000;
proxy_set header Host $host;
proxy_set_header X-Real-IP $remote_addr;
proxy_set_header X-Forwarded-For $proxy_add_x_ forwarded_for;
proxy_set header X-Forwarded-Proto $scheme;
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1 F /etc/nginx/sites-available/loro 0] A=2! 2
ZE|E 2Tt BEHE 57| LI

3 Z0] FLIC 0[&7 ot= 0| f= 02| AO|E

sudo 1ln -s /etc/nginx/sites-available/loro /etc/nginx/sites-enabled/

a

ot

MHE MES 28t nginxE MA|Z

sudo systemctl restart nginx

CIS 22 Loro api AIHE AMAlst= &
MX|SH= A 7HESHSLICEH

home dir 0| CtZ BJOE Yol 7tdetds o

python3 -m venv loro
source ~/loro/bin/activate

FRfLICt

B0l Chol &

api A= githubE 0|88l HHM 22| E ot JASLICH ofe HHOE ZT2

2to|22{2|E EX|E 5 ASLICH

B ELICE python 7Hatet A0 2

git clone https://github.com/kookmin-sw/capstone-2024-08.git

cd capstone-2024-08/backend

pip install -r requirements.txt

O|tHUl= TTS model2 28t X£7| buildE St= 2

B AEZF alignment2 2/3H A MAS(monotonic

2IeHAl CHeel BHOIE YafgLict

MHESIAELICE vits PRS2

alignment search)E AtE®LIC}

e

M
()

A
o

f
O|E AtESH
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M X3 TZH E 9| “capstone-2024-08/backend/tts/monotonic_align” £ 0|5 = XAS
x

O 7HE = 2SS L

pip install Cython

mkdir monotonic_align

sudo apt-get install build-essential
sudo apt-get install python3-dev
python setup.py build ext

e M-dS 2Iet openai api & SE517| 2/4l Lt 2fES +ATLICEH

mkdir .config secret
vim setting local.json

O I+l api keyS E0f ELICE. (key LHE2 S7HSHX| R ELICE)

"openai_api_key" . "{key oula_4|}..

Z7t2 o] AAAR A0 nvidia driverE AXI5t= 2d S ESHUSLICEL

A2 7153t NVIDIA E210|H HE Z =HelS gL},

apt search nvidia-driver

XM= nvidia-driver-535 £ AF28HZISLICEH

sudo apt install nvidia-driver-535
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sudo reboot

SHIEA| AX|[YCHH CHS HHO O gpu A0 25t HE It LESLICE
nvidia-smi

stt 22Ol whisper-medium= E2X O Z ALE517| 2IsHA jaxS AFRELICE.

=]

pip install -U "jax[cudal2]"
pip install torchaudio
pip install git+https://github.com/sanchit-gandhi/whisper-jax.git

s30] MEE TTS 28 71K 27|

Y otatt tts 20| 30 MEE[QUCHD 7Hgotn SIS LT,

2|X|2 /backend/ttsE 87! = L2 ASHSIL|CE

pip install awscli
sudo apt- install espeak-ng

aws configure # AWS H7F5t7| Xt L2882 FAHQl HEE= 2HSHXA| AASLICH

aws s3 s3://{s3 H3 X} ./

api AH Ay
M= CHE FItA QI HHEO| §10] main.pyE AHAI7|H SESIEE =0 JASLICE [2HA
ChS ™S S AHE dHAE = JSLICH

python3 main.py
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3. METHOD
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3.2. Diffusion
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2t dh=0 M HOO|EE H0[2Z2 LIS 22 =HEXN T2 MAE Ut FFEC:

ol oA 4212 E1 e 24| 37|15 O Z 7| 9fsh KL Felo| 242 MHHCE £
DY 7} Ef A0 LSt L2 249] Bt e w(0)S OIS8ID CHE HEE EIJARI0| A2 24
JtEXIE ZH17| floh KL HE{S| &4 S AFS STt
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3.3. U-Net

1K U-Net2 = QI6IH O, 0= Photorealistic text-to-image diffusion models with deep
language understanding®| & E UHELCH YEHAQl RH X = Figure 10f| LIt YCH, LHQ|

CI2MEZ 0 A3 2522 0|R0M A2H ZHKE S HZECL

UBlock/DBlock2| XtMSH 7= -
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!

Fig. 2. UBlock/DBlock Struture: Adaptive Kernel and residual optional.

e Autoregressive TTS2| &= ol gt

EECELEREEES CHEL

e 3}2| UBlock/DBlockO|A{= EFUAEIDF ATFH0]| M2t HE0| ZHE|= M2 ATEMA
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o CHE 0|00 M= FILME ArE3t0 AL|7HQt EFAAH UM S 2RI, 0l= xHEE
A7 L 1 HIO[O{A S of| F5t= Eet 20|02 Y EILt.

Feature-wise Linear Modulation (FiLM): O|0|X|22E FZEEl 2} feature map2 HAE l=2ith=
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Answer: Yes

Figure 3: The FiLM generator (left), FiLM-ed network (mid-
dle), and residual block architecture (right) of our model.
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=H 30|= floj]EE2| Z0|E 10.92x = 1Mt 9f0[EE E0f|= zero padding2 XERULL.
SAMS AlAret off ZF e TS IS X 1/102 H™RUCE
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Block index K 1 2 3

Base dimension 128 256 512 1024

Kernel Size [5,5] [5,5] [5,51 1[3,3,3,3,3]
Strides [2,2] [2,2] (4] [4,2,2,2,2]
Adaptive Kernel | [8,8] [4,4] 2]

Blocks [2,2] [2,2] [2] [1,1,1,1,1]
Self Attention [x,x] [x,x] [x] v,V v,V]
Cross Attention | [x,x] [x,x] [x] [V .. ,V]
Attention Heads [8,8,8,8,8]

Table 1. Model configuration. Empty cell indicates it is not
used in this block.

-

P EHE BERTO L3 AM = S0 & CIO[E{of| M EHE 7[& Oi7H S 27| ZHS AL

Z20{| M= 1000 £H4 DDPME AESHH, 0| X AF|=2I2 Ct2 0t 20| M| EICt:

oy, = exp (In(le—7) x (1 — cos(lglm * g)) )y (D)

s2 7Y Y3 HAES Soll FYEUCH, s EE= 8o L5 A2l HFXtof o[
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Aotz MM E MEQ XHAHZE 10| 57X HE M= ZXHSt= e oA E4(Mean
Opinion Score, MOS)E E1E|RUCH 2t ME2 HO{: & H X
H It ALL.

2Xt 7|8 TTS 220 Wave-Tacotrondt 2 =29 RS H|wstH M

Mode MOS
Ground truth 4.56 +0.04
Two-Stage Models
Tacotron-PN + Griffin-Lim [35] (char) 3.68 4 0.08
Tacotron + WaveRNN [36] (char) 4.36 = 0.05
Tacotron + Flowcoder [37] (char) 3.34 £0.07
End-to-End Models
Wave-Tacotron [21] (char) 4.07 £ 0.06
Our Model 4.24 + 0.06

Table 2. TTS performance on the proprietary single speaker
dataset, evaluation contains about 600 examples.

0| T+ end-to-end AIABEICH T 52 SUEE RTCH: 1S AIARITE,
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RAG : Retrieval-Augmented Generation

LLM Z[|dte] A|AH| & HE 1= I{EE
CIS2 7|Y0M LLM Z|8F MHIAE E=SH= Z nolgh off, O] AMH|AV}L “Ms 2kl vs.
HIZ2/2|A3 24" 8 “O|0|E Xt vs AFEXL XD ZHAA| {EA A=K = =

7|ZHolct.

rr

e Evals: 845 &%d

e RAG(Retrieval-Augmented Generation): XA, Q& X|AlS 7}
e Fine-tuning: §& ZAS O & 617 2lH

e Caching: 20|HA| 2 H|E ZA

e Guardrails: 28 & 2%

e Defensive UX: 2 FE 0| =F35t1 22|5t7| 2[5

e Collect user feedback: H|0|E Zz2}o| & 1=

RAG(Retrieval-Augmented Generation): X|4| 7}

RAG?ZH?

SES NSO 3, 4 S)2 oliZst7| 28l M 2t= ALt
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3. OIO|E HI0|E 0| M: MatEl L= R6liot H|O|E{E YO|0|ESHAHLE MAHsHoF & AL
M oIt A S AG|0|ESHZ|7h (O|M| Z™O|Lt RolSh Aot MM 9X[ef H| W 5H) O
Ztetste

RAGS| 7|¥:

o RAGE 2Z L9l QRANIAM AIEE|A M, X7| Meta =20 M= TF-IDFE AHR6}0]
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Retrieval Augmented Generation (RAG)

Retrieval-Augmented Generation for Knowledge-Intensive NLP Tasks
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Define "middle ear” (x) el sl s e s :;: ':\:;:l”“ ::1‘?:;
Question Answering: the r;,r;:r: casicles, {y)
Question Query 0 Question Answering:
o Answer Generation
Barack Obama was i
born in Hawaii. (x) q(x) Supporte\yl
Fact Verification: Fact Query | M:IrigLn~ f:g;lvéggg?;igg;
caness (0 " N> 1
Jeopardy Question sect;o;s: "Inferno™,
Generation: "Purgatorio® &
Answer Query "Paradiso" (y)
Question Generation
Figure 1: Overview of our approach. We combine a pre-trained retriever (Query Encoder + Document
Index) with a pre-trained seq2seq model (Generator) and fine-tune end-to-end. For query z, we use
Maximum Inner Product Search (MIPS) to find the top-K documents z;. For final prediction y, we
treat z as a latent variable and marginalize over seq2seq predictions given different documents.
RAGS| & 7HX| 44 H2 WA
1. RAG-Sequence
2Tt A-A S B0t 28l S2et EME ARl
o kel HME Mo thal dd7|= sl Mol tist £ S HdStTt
o ZH &Y AEAQ HE2 KON 2 AlE20 HES Bfitstn, ZF M7t
AME| = &S0 Wet JHE X E HE eIt
o OHXBfOR 7t 2 BAES JHE £ AJAATL MetEct
2. RAG-Token
2 EZS OE ZME 7|Hez ddg &+ ot
o kel HME ZMIL FOT FL, MdT[= 2 2Mol tisl] CtE £3 E20f et
2EE ddelrt.
o JEEZ ZEE ZF A, Bt=otCt
3. Z E2 4 doich e Lt ofHol| WHE EFS J[HeZ ke M= CHE 2EH ZME
gMg = AZE et M2t M CHE dM &HE S JHXH L ddE 220
ChEA 7]10e 4= AL
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Fusion-in-Decoder (FiD)

Le

veraging Passage Retrieval with Generative Models for Open Domain

uestion
Answering

[ Question + Passage 1 ] encoder > I]:[D

[ Question + Passage 2 ] [ encoder > I:]II:D E I:III:I]E I:]:]] | decoder Answer ]

[ Question + Passage N ] | encoder > I:III

Figure 2: Architecture of the Fusion-in-Decoder method.

RELMR EE SHE ?lot 2=, HME YHE 2850 §HE
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2t AMEl passageO| CHoll M= 2t passageE & E1H AetotLt,
Ol AHUM SEHEOZ X2|=ICt,

2t MM QF0ll= question:, title:, context:2F 22 S8t EZ0| FItEICEH

4. C|ZHE o|2{st HMEl passageS2| A0 attentionS 7|2 QIC}.

HOME 2 passageE SE MO E M2[6t7| 20| SF HHof| of 220yl CH self-attentiont

H2 2| passageOf| CHsH &S 4~ QUCt Mf2tA HAO| ZMEl passage?| =2t
MHEHMOZ Z7181E8 2, RAG-Tokent Z2 CHOtol| HIsH o &% 7H56}

MEl passagelfl 24 2ME O & AL & AUALL

Retrieval-Enhanced Transformer (RETRO)
Improving language models by retrieving from trillions of tokens
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Internet-augmented LMs

Internet-augmented language models through few-shot prompting for open-domain guestion
answering

Q uestion: Who won the NFL football coach of the year?
Query Google Search

Chunk documents into passages, rescore them

Evidence paragraph 1

Most relevant

Evidence paragraph 2

I Evidence paragraph 48]

Evidence paragraph 49

l Evidence paragraph 50| Least relevant
k-shot prompt

Generate answers using LM

Generate scores Rerank
eu\é'“cq\ oY
Evidence: {} iy q"‘ﬂsg\““' i \.‘nalw —
,u ‘ {1 pun® ol
' > IEvidencg paragraph 1 | —» Kevin Stefanski 0.3 07 . 0.5
,o‘/
Evidence: ()
Questu.nlm:!a:.;.h o
hnspars Sy IEvidence paragraph 50] *» Baker Mayfield 0.6 01 > 02
Figure 4: Schematic representation of the method presented in Section
LLMsE Z3tst7| fls LetAQl "off-the-shelf" A AITIS AFRSH= EHOHO|Ct
1. Google ZAMZ Sl 2H EM HEE HMSIC}
2. Ol AMEI EME2 EE 27| WZ20f|("F 20| 2,056 £H0), 2122 A 2o =
L0 th2fo 2 OhECY
3. TF-IDFE A3t ZZ1t theks Qlu[Fsta, 2t #2[of CHef 7HE 2tEd =2 tHErE
2|2 ojzIct.
4. AME ch2ts | | ME few-shot promptingS Sl Z713tsH= o AL SHCL.
5. closed-book QA(EZ-EfH Wt H|Z)0l|l A LEFE QI k-shot prompting(k=15)= AH{E4StL,
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Hypothetical document embeddings (HyDE)
Precise Zero-Shot Dense Retrieval without Relevance Labels
AHZI ZM ol chigh 22 20| 20| gl= B2 #A2let EME Z2 YUY S2Hof| LixiAl7|=
Bi-encoderE 2T A|7|7| {ECt= EXME S SHZSHY| fIo] HQt=(RUCH 2E M DA ZHE HH
St BIUOIM M4 IR0 E TR AYCE
Bi-Encoder
Cross-Encoder?} Bi-Encoder (feat. SentenceBERT)
wiite a passage to answer the question R R e
\rr::swt.jl::gt:o‘::s it ol HyD E It usually takes between 30 Y - i::\:i; c-aan 't?:emgigl:::ﬁ::e;eas
; :“::Ulfs ar\:: Mnmhours;(o \ ;,-' longer...
write a scienlific paper passage to answer @ A Sy & whadam loaih \ |
the question o \‘\_ @ depression and anxiety had \ /’ two studies investigating
How has the COVID-19 pandemic impacted =~ “=p » increased by 20% since the iconinever;—— = ,,COV”:MQ patients ... significantly
mental health? ’// GPT start of the pandemic.. 4 N higher level of depressive ...
/ N 91710 £8 A8 7|82 o
wiite a passage in Korean to answer the ’;' 8009k T EE| LIEFLICE . \ 22 He AR AIZ|E ST
fugstion o gelal - > > O S AT} AR 14201 4 HO
AT R BE MBHET — — e ot
instruction query generated document real document
Figure 1: An illustration of the HyDE model. Documents snippets are shown. HyDE serves all types of queries
without changing the underlying GPT-3 and Contriever/mContriever models.
1. FO{Zl Hzlofl chel, InstructGPTE 22 LLMO]| 7t BEME MMt E RE3ICt 0]
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