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6. Project Architecture

A. Architecture Diagram
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A

J

’

£ APl= 25 JSONE body 2222 8h= pOST APIC}. API 22 JSON2Z, base64 QALY E!
2

= =
st 2 oo 23 A[Zto] Zel= 2HE SiEsHY| flsl, HM 0B E st BIOIES QM=
base64 AZYMNM 2B =S 2|25,

LLM API

TGl M= 2ot 44 API 2 AE2|Y MY APIE &5t & API 25 =%t Of2t0|E{0f Cisi S st
EZSE WdstA|gh Ut MY API= 440 22 0|F0l| ZE SHHOI| BHatsty| ThE0i| 7HCtstA|
MEE £ UCH= ZHO0| D, AE2|Y WY APle EHE B2 ZUSS =N BraEo 2y BHEd
OfZ2A0|HE HEEY - UCh= FZO| ACH & APl 25 ZEZE HAE I MY O2I0HE
JSONSZ jtton, dME HAEZ JSONS=Z BHetSiCE 2% M M20|Hz s 4de HIAEQ|
z|t§ Z0|Z A|05t= max_ne HAHZZHOZ OtE L} 20| o2 OtE R

BER LIQICH WIS T3 242fo] TREC J|50| Ab S22 MESHE 2710 BER Liegct
SIS UM 23S 24517] 9I3H ML 22 AH| 2 Vector DB § 95 20| o2 3t

10



Model Server

Frontend Backend (On Premise)

Modde — G Encoder
1)
= D men e e || e o e —
2
: e e
Utils
oot s ‘-—- e e
Query Query API
Module Controller
= "-—“ o
o
Frontend

Streamlit 7|2tQ] frontend servere= EC2 QIABAOM 2FEH, RA7F EME YZE5t= Upload
Module 1}, R*2| Zo|E Y=L MHOf| 2T &+ U= HHE 4d5H= Query ModuleZ O|F0{4
oI}
A .

- Upload Module

Edl=9| Upload Module 2 Ach €49| Upload PDF RS E/3le AR &l 4 QICt Streamlit

= AN
=2t} drag & drop 2 Soff IEES &+~ ULH FAHE
C I o

- Query Module

D=2EUEQl Query Module Query ®9 UIZ #ddte ZESZ =0 ULk Streamlite]
session_stateE O| &3l chat historyS 22|51, text_areaE Sl 42 2olE

HEO| s2|P text_areald| Y% LHES bodyZ backend?| Query AIZ RS ELUf HAS gHS
Bt 2 235U, FAt assistant?te] CTHSt 7|22 chat history2 22|50 =4 |0 7|2 EICY

Backend

Ho

FastAPI 7|8t2| backend servere EC2 QUAEA 20X 2YEH, FA47F YEESH FME B0t Vector
DBOl &7t5t= Upload API of 72{9| 2| 7|¢e 2 H#HS 4/ d5t= Query AP, 12|10 B0 23
ek gh= J1EF 2= (Milvus Service, Model Service, Utils)2 0|20 QUCt,

ot
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- Upload API Controller

RAZ5E PDF OIYSS 22z Hiof, O|Z HIE 22 20j| Aol A| HR%t 2358 A &dF= Upload
API Controller A Upload 28-S A 2|5tCt. Multipart form data 2 pdf
onds du g2 =, t. 12|31, Query Encoder 7t 2{2|& £ Q=2 pdf TtYQ|
HAEZS 2E510] 100 7 T2 ZefHot oj Yol #HY S ol == WES Y11 =, String List
GIOJE{E Y=Lt 0|7, O[F ML MY 2

S=Ct. 0|F, O|Z Vector DBO| inser

rr
il

Ao 28 M5 2ER LHES BESiE0H

—
Q,E
[
40 njo

- Query API Controller

Query API Controller0fl M= 742 220 &= EHE 44510 Btetst= Query APIE AHISSHCH F49
21017} E0{2%, 1 29|12 Encoder APIZ E3l HlE{3t5tn, BlE{SIEl 2I19|2 0|25 Vector DBOJA

OE| AR E3
I gt S of
[

in
5}
30
Y
i
10
i
5

2109} AUAHEl passage== 2O} retrieveStCt. Retrieve® passage = =

243t promptE ZCHEIZ|H, O| prompt = I LLMe] §E0|

Query API2| Er2tZt0] =04, Of Zt0] ZE2E/EO| Query 250f LIEFLIA E T O] 2HH0|AM &2|7t LLM

API2| max token lengthE E7Lt Ralist ZEI=ZE Elote A7t S0{2E 52 2] o&0| it
+

32, 7130l 232 gue 48

i
o

[
|0
Hu
—
—
<
>
i
=2
0]
g
njo
H
rl_
n
rT
o
tn

X

- MilvusService

Upload API 2 Query APIE 2| @, 25 Vector DB Of Cist o|24J0| Y/ sict wizof, 29
SUYE Qs SEF HHALE HYSHE MilvusService 22§25 BHS04, Vector DB 2F 23 logic 8
gt s PHEIACt PHH2Z2=, Upload APl OlM AFEEl= insert, Query APl OA ALBE|=
similarity search & 315 Ct.

- ModelService

BHIS ME{Q HH0M =, LLM, YH|Y LEE MYste ML A= ZH410| B2 2 & de|e stLtel
MuP2 M2tst 4 QICt hE0l| SHE Ao Cist 222

CtE HIZUA 23] 2|0|0jE ZE QZ2} 20|02 2H
TCHSHSCE ModelService LHOIM=, ML AMHO| §£5H= 25 2&E(query encode, document
encode 12|11 generation)g WEZXOZ2 $£35I=2 o} |2 HEo| HAER OHSO0|, A AP
Controller OjM= T&5] OIAE S22 X2|g £ JEF Wrapping siFUCt =, HIZUA 22{0|M=
ModelServicei|2F o251, 2 MOl HTTP APIO| 23S EUn ZIE ItNs=E g2

ModelServiceO| 24| ZIC},

BT
o

- Utils

Utils 2E0M=, Ol 220Mes 21Y As|ole AURA =42t 2Eo] 42 J|ss5s
TAHANEACH 7+, decode_to_numpy_array HIAEQ| AL, utf-8 22 QIATE HIME, CiA

CIZYsto] 2ahel gt Al HM2 S7dit= 7IsS EYett. RASHI, create_prompt Al
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|0

generation 2¥S 57| Ao, prompt & FA2| Aot BMSS &S prompt £ U= HOf

AEE .

Model Server
- Encoder

Encoder APIE A|&3}7| 2|8t Encoder Inference Servers FastAPIZ ZI1d JHEH5tF OO, S|AMO|A
Aot GPU QUAHA 2|0f|A Docker ZAE|O|H= AHIMEICE QreF 2= MBIt oF 19| 20| 5t
BHIAED He|gh & QCHH, HAHEO|ME =2 SHLE Y=Z2E ot7| oA £ ol 22 233 ELU{O}

]

[ w—L o=
Stal, Ol HIES A tHHYE L A|AE! 2R0| JH|Z O[0fRICt M2, =2 M 2 API= o #1o| 230
o2 HIAES He|g = JESE FAUCE E5t, GPUS EE AL 533 2|ttt 28317| fldl, 240
LotE N2 HAE s 2f2f 225t= A0| OtL|2t 2{E 6t batch sizeZ FO{AM WEH M2l & U=

batching 7|8 &34t
- Generation

Huggingface Ol A A|Z35t= TGIE A5 MAUSHACE TGl = LLM M0 E3tE T Ad¥ =2 2 MY
At e BES AAMNZZ| UA ST TGl= LLM A8l A Ze st 22 Oi2t0|E{SES Customization
(t2} Off 2Z0tCt oi2to[E o] ZHES &7 EWo 5242 4d < 7soirt.

—=

wo MHo

4 QICH A7 R0 T
8. Solution

A. Implementations Details

Backend

e QueryAPIController:
o get_chat_history() -) List[str]:
m AREZC| O O3t WA S 7t S
o encode_query(query: str) -> np.ndarrary:
m ARERS| AES QIR APIZ AHESHO] HIE{S}
o aggregate_knowledges(search_result: List[Hit]) -> List[str]:
m Milvus 24 ZH0M 2M g2 &
o generate_answer(Im_prompt: str) -> str:
m FORIODEZEZ ||ME2Z0 H2E B ddE HHE dhret
e UploadAPIController:
o save_files(files: List[UploadFile]) -> List[str]:
m URCF PDFIYUSS HYSHL URIE EIAE ME HA0E MY
OIUA| AR B2, T2EH M A3HA|0]= S3) Bhet
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o split_chunk(text: str, max_words: int) -) List[str]:
m ZU T S V|ELC2 UHHAES A2 7Y
o encode_doc(file_data: bytes) -> Tuple[np.ndarray, List[str]]:
m O MO st ZM QIREE 2ot QIREE HIM & A2 ZE
=M E ghet
o insert_to_vector_db(Tuple[np.ndarray, List[str]]) -> None:
nm QIGE M T HIA2 FoE 2ZME Vector DBO| Y. WF S22 2I5HA
MilvusServiced|| 2|2
e ModelService:
o request_doc_encoder(file_data: bytes) -)> Tuple[np.ndarray, List[str]]:
m O ZMoj st 2M QIREE ot AT E WM L HIAE ZME et
o request_query_encoder(query: str) -> np.ndarray:
AR} 2|0 Ciet QIREE 25t AT E HIM

jnu
rz
ig

o request_generation(Im_prompt: str) -> str:

m FORIILZEIZEZ |IM 20| #2|E U HdE HHS Bret
e MilvusService:

o insert_to_milvus(data: Tuple[np.ndarray, List[str]]) -> None:
n QTG E HO|HE Milvus Z&H0)| &

o do_similarity_search(query_tensor: np.ndarray, param: Dict[str, Any], limit: int) ->

List[List[Hit]]:

m  Milvus Z2IM0|M similarity searchE& 435t ZAf Z1}

i

Hst

[

e Utils:
o decode_to_numpy_array(encoding_bytes: bytes, encoding_shape: List[int]) ->

np.ndarray:
m Base64Z QARG E HO|EZ HIA(NumPy BIE) 2 C|2TY

o create_prompt(query: str, contexts: List[str]) -> str:

=AM HRI2 AAE 24 LSS 2E5H0] LLMOY Q2T TETES 24y

/1 o

i

Frontend

e UploadModule:
o load_file_uploader() -> UploadFile:
n O YROE S P2 It Hhet
o upload_file(uploaded_file: UploadFile) -> str:
m  HAIEO| upload APIZ 2510 IIYS Y2 ESt, ARZA0|AH E0{= Ot 2
222 7MMS
e QueryModule:
o input_user_query() -> str:

= AIBARESE VLS YWS



o submit(user_query: str) -> str:
m AR} A2 HAE MO A|Ss6t1, HdE EHRHS Htat

Model Server

e Encoder:
o encode_query(query: str) -» EncodingResult:
m 02 FH2of Chet AR S M5t et
o encode_passage(chunked_passage: List[str]) -> EncodingResult:
n ORI YARERE QARG S didstn gt
e EncodingResult:
o from_numpy(array: np.ndarray) -> EncodingResult:
s NumPy BIE2| HIO|E{2 EncodingResult ZHA|E A4 510] Btat
e Generation:
o generate(inputs: str, parameters: Dict[str, Any]) — Dict[str, Any]:
m inputse| T2IEZ ALRSHA] parametersQ| A0 2t LLMSZ A4t

ZIHE et
B. Implementations Issues

Response Streaming

LLMZ2 B EZS OS5 flo Y22 S02 E20 -18M7HA] olE5E E230 2/Est=

autoregressive decoding HHAIC 2 SHHE AIMSICH EZES AL0|Q| 0|2{5t causal ZA|= LS| 20|

Oish o2 E2S SAI0| 9 & gleH, EH0| Zoj2eE 4 AlZt: A B2 S7tetthe As

O|0|BICt. Research Assistante Z0[Ql /44 yes/no & &2 2422 HH5H| O 22 YOl
|

H
B ©| B2 LM MM Iatencyoﬂ == 215t =2 latency= Research Assistant]

=2

Ed
AMEZ YBOIME OFF It dsS Y + ol OA

I

\J

ICt2{0F St= AlZHO|H, B2t YES

— —

=
BI|MAQ| A A D 22S FLSHA E O

A2 QRIOM AESHA = latencyE 2|A5H6H7| QSHA MME E2ES streamingdto
QAO|H 20iF7|2 AHSIAUCE Huggingface TGIOA streaming S4S A|5H7| W20 £ #+8E
US A2=2 Of&3UA[C, TGIO| 2|E ARBAPE 1Y 2|&St= Al OtL7| WE0| Z7t2 1250 &
S0| YT M Research Assistant BIAIE A0l A TGIO| 2-3HAM AMAEl streaming® E2ES
EQJCO|E streaming o= HCtsiof §ICH DTR2EUCSO|ME streamingE EHHO| DI A|

| AHUO|EL =T A&KHC2 HHE HU|0|ESF0{0F stit, 70| =& = =%A[C, O|F S

YoM ZE2E g = SHHO| FHO| HA|Z 7] A[25H7|71R]|9] A|2tE 52 O|U2 S + AAG.

H 4z 4>

) rﬂ M Mo

f

tol

:IO

Stopping Vector DB from Growing Indefinitely

0x
x0)
>
u
>=
00
o
iul
<
D
a
e

O] Z2HMEO|M JHYst RAG IO|Z2tRI2 Vector DBl MilvusE a4l
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DB retrieval CiAF AP S0| 27H0A B2 approximate nearest-neighbor searchE 7+s5tHA|
. 0|2 2IalM Milvuse= HNSW(Hierarchical Navigatable Small World) 714 & HIEIC 2 w2
AHSE o %lE HE|SO| QEAE FESICH Milvuse W2 EAMS Qo HME QHAS oj22|of
t HEof| et A EHe2 QEAS] J7|7F AR, O B K22 275
Ct, w20 —?—El7f S HYELE 2o AL s 2 29| EC2 AAHANM HYO| {FA 2|10
22 ER=2 5t/ =Ct o028t B2 &3 sli4st7| flsiM = CHAl AREE 7Hs/d0| 42

o ol 3|

Bl
01| gl= HEHSS AYL0|M AAE - A OF THLY.

b
l'U
40
>
§ N
£

PN
ot
A
T

LRU S 74| 2H2| S 27 23I5HM Vector DB QA0 8
O] Z<S DBO|| HIE{S ArQI3t jf OfCt DBOJA Z9H8H HIE|S EHMSHS B{5| St 2I}EICt LatencyS
24 5

Hofote A 22(9f SHO|7| 2o Ol dstA| e 74

= =
2 BAM Vector DB QIHA9| 7|5 Aste &~ A= YYS FMML, &5 HE | +Z AHTotr|=
2T HETE RAEE VlEE Aetete=2M Hiet 2akE 7] 2ol collection ttl.seconds &8-S
2got7|=2 SFAL,.

Embedding Vector Transmission Format

Embedding model MEOIME O2f 2450 e YHES batch2 Bretst| &t YHIY #HE =
H22| JoM= HEQ| element &= * A=Y byte = US2| EFS 2AISH ECf OE S0
7682+22| 32-bit float HE|= HI22|0IM oF 3KBE tA|BIC:. J2{Lt AHIY MHEE SEHS 2AIEE
2heksthy, MBS serializedt?| ¢l YYO| BRStCh HEIS ISONSZ serializedts 7HY AtHL42
HiH2 2t7+0| A float=2Q| 10%I8 HEO| 2 H(“,") 2 25|10, A2 20| [ |2 BA|Z B|E HI|#HE
A&3t= AOICt. Ol= ARZO| OIS | £ R0 JSONOA 2HIZ AFEE 4 UCH= FHS 710 2Lt
O] YY2 W2 2WMe|=S RETILE 24 WS EF HYOAM, HL59| 102 BI|Y 24Ee d2
CIOIE7t BIZ2[oM 2425k EFEH O B2 S 276t 0§ S0, o 248 A4 Of2f
10A[2|7t2] 2AIEZ BHSICHH, & 12719 2AE E22 5t0, 2[2 12 byteE 22 §C. Ol
32-bit float (4 byte) £ AtEst= 42| 3HiO[Ct 222 Y HA|9f M&0| T2t ST Eot

387t EICH £ Tt 22| JSONE THdShe A2 AlZhS 22f 2250t

Al
e

2
QN
no Noro X o

O| O|+& dliZ3t7| fUsHM LCt H22| 28240[|1 W22 deseriallize® 4 U= UH

2SS AESUCH AW Q| byte CIO|E|E base64= QAT &, QITHE BAES

EU= A0t base64z= HHE AUHY CIO|E= AE byteOf B3l 4/38Bi2] EZFS ZAIS
SEA o

%
O
=
=2
e
0o
>

QUHF|ETt BHASIR|BE base6d 2AFEL2 JSONO| ESHA|Z ©f B©Z9| serializationO| Z35}X|

20| 27142l QBT E7L LlStA| =0t O T, UHIF| byte CIOIE= A2 22t &ACH

B2 shape FEE 1 7| W20, 42} flatten®l HE S HE2 4 UCH J2iM LH|L 2
, Ol= |

o on

shape G|O|E{E array= SA| JSONO| ZZEA|HA SHIE shapeZ 24 -’.ﬁ AZZ 51

AtH|o] HIO|E{ELCt OFF 22 QHFIEE RYSICH 2E2Ho=z, 22

T3 CHH| 2 1/99| EFTIC = HO|HE &S 4 U= S EEA Q2 serialization %* 2 F3oIUon,
o

se
2512] 947| G20] ¢ A2t EEHolct,

O O L—

A2V QS e 226t JSON array D4



C. Research Issues & Details

2 ODRHEOAMe CHed| Research Assistantebs MH|AE JHESHEGIAM O2|Z| @41, research
domain®l| £38t=l RAG (Retrieval Augmented Generation) A|AEIS J4MSH= gH-H0f| Cis 0I5t
7|045t102} SHRACE 0|0 RAGRt T =252 AMH[0|5HH ZA|eASE Feldin, ofziet &2

—_
YO R 2t 23|S0 B2SHALY.

rlr

Prompt Engineering

Language model& ALES Ti2| prompt 7140 CHet S22 Al ZRE0] 2ACH L=, “Let’s think
step by step.” Ol2t= &= HE0137]2 i language modelO| ‘45t EHHC| Z2[E[7t ZO0IR|7| =
o0 retrieve passageSS @& ©ME RAG A|AEIS| M58 32 I E 240|7|= BCt. 0|2{st
BlAde 2, & T2HEN M CHYSE S22 EAESHH Research Assistant0f| 2= system prompt2t
context 74 2HHO|| CHEH EFLSIRCE Research AssistantE /St prompt engineeringS 2IsHA = 24
“Research Assistant2A £2 G#"0| RAQIX|E ZO0toF Lt O|F 2siA ChatGPTE %%3&4
ChatGPT2| knowledge cutoff 0|0 Tz FESH NLP =250 Cist sYst A20| o &
HHES g0, EHSS BludiM EAS0| “E2 Y02t 07|z HES2RE 2
prompt0f BFESH= human-in-the-loop ZEMAE BHESC2M promptES 7HM
AssistantOf| AF2E prompt L =8 CIO|E{ A M L BIIE 25 AFE promptE2 25 Appendix
BOll S7H3t ULt

Fine-tuning LLM for RAG

z7| LLMO]| instruction2 followstA] 23l Af2o|H S& ASstA| ZUE SHAIE
InstructGPT?7} LLMS 220 2| fine-tunedts ZHO2 Z0{W ZixY, 2 DTRAE M= LLMS

Research Assistant2| H&0f| 2| fine-tunest= W22 RAG A|AEIQ| H&5& JHMat1R} SHRCE.

ot
ox
H
ul

LLME fine-tunest?| @8t Cidet e & 71y ®FsiRl A2 PPO(Proximal Policy
Optimization) 7|8te| RLHF(Reinforcement Learning from Human Feedback)O|Z|Ct ZAststs
of 2|2 EMAF BHS0| JICHE D, AFRIO] MSEZ2 TE [|LM outputdl| CH3HA] 2f|ojE2let= A ofL|2t,
Atdo| 2fo|2alEl MSEE ShEct HEOl LLM 2EE reward model2 dH&55t1 0 RHZEE
rewardE 0] St55t7| WZ0, HA| AIZO| MEst= Ade 2|7t BR|2 reward model2 ECH1
R msts MES0| overfitshe reward hacking 247t &H445t7| €lCt 22|= 0[2{%t SHAZEH

! Kojima, Takeshi, et al. "Large language models are zero-shot reasoners." Advances in neural
information processing systems 35 (2022): 22199-22213.
? Liu, Nelson F., et al. "Lost in the middle: How language models use long contexts." arXiv preprint
arXiv:2307.03172 (2023). https://arxiv.org/abs/2307.03172
: Ouyang, Long, et al. "Training language models to follow instructions with human feedback."
Advances in Neural Information Processing Systems 35 (2022): 27730-27744.
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HDA 220D A= B} 2|Al19] &5 212|221 DPO(Direct Preference Optimization)*S
718t 2 LLME research assistant 220 A fine-tunedtICt. HA, LLMS2 research assistant
Tojelof 2= d|o|e{of =k&aioF ottt O] wHe| |oss= LLM pretrainingAlof| AtEstE At St
lossO| 2, O] 2H¥S SFT(Supervised Fine Tuning)O|2t £EC} CI22 2, SFTE LLMSZ2EE S st
=0 EH?_ T2 S HEHSt, MdE HHE S O A4s §HE 20|23t HIo|HE oIt
DPOOIM= 2|&

ZHOR £ Tl Aj0|o] HE BHZ SEE £ U= DPO lossE ALBSHAM 21E 2Hg
H B,

—

-

Lo

Research Assistant®| &2i|0f 2= CIO|E{M0] FA45L7| WZ0f, HAY HOIHME TSI
AMblg 12822 F2 Z2lEQ HOIHAS #5517| flst, BHS0l 2¥ ChatGPT & OpenAl APIS

2412 2/5101 CO|E{AIS AABIRACH Research AssistantS 9I3H SFT ElO[EAIS =8, ZE, Twiol
WS0| LRSIC) 71 B, =250 2AES HAHIUCH OpenAl APIS 08314l knowledge cutoff
U =250 PAES WNIAD, YAUSO WA UYS MMM =2 A

OfMel GPTZt & &1 U=
u]

=
HOIEIAIS BHSQUCE CH2OR, 242t0] =20 T3 & 4 Qs LRSD} 0[0] CHet B AT AN
GPT7} 2 AU =25 Meghy| Ch20], GlOJE] 44 HHOIA S RAG 20| =2 ASotoR 18 o
SIS WNE 4 USUCH 2 TRI EWS MA5H| SIsME 2ol “Prompt Engineering” oA
K8t 2T 200] BHEROI 4 DY AL

DPO ClO[EIAS ZIEIAE, UL, Mefsi(MBsls) B, Mgz e (d Mesl
C| I. L=

) ©
20]0{0F 51, HAIZ 2E

HE0| Bsict o o, PFRHE2 (7t stEotnA ot RRZFEH WY E %
AtES eHFo| 2ot 2 UOlE HOIHE s E 4 S Y & alignE HO|HE ¢ £
UCH JefM HAH AN st SFT CIO|EAIS AFESHA llama2 22 S SH&3UCH 12|10 sh&5E 22 S
B 3}0] Research Assistant BHUIE MO HS3IF D, Upload APl - Query APIE &40 2 SE5lAM
DTS dut SYUsH MAOA HHES Y/ ISHUCE O] mf, S ZE0 | IZHOHH F 1R g E ddstATt

2EHo=, & /1A B SO0|M OfH HE0| M=

GPT-3.50]| H[5ll H|&0| BIAIR|CH &N O 52 +&2| 22 582 R?L = EHAHE 5;'1%* & Ay
Ml ARLSOME GPT-4E O|ZsiA BIHE 2145t 0|20
E5tYCH 22|= 2 prompt engineering 2FH0|A THtSE “Research ASS|stant§A‘| Z2 o
712 7IBe2 &£ VA B F 4§ E2 B S TEStE promptE 245t , OF 0| &5llA OpenAl
APl (gpt-4-1106-preview H) £ 0|&sliiA EHH MSE 20|=23UCE HEst 20|2ZE 2cHA
MBS AFESHA| YLQULE. (temperature=0) 12|12 position bias”t 2|02 =
A5 | 23, S 2707t prompt 2H0|A S&5he &AM S BHIOZt0 2 Botsta, & §9)
2|5tz 4202 HE{RSH0] G|0|E 2 AESHRACE.

N

-J

Embedding Model Selection

D 2MES 2220 TSt embedding model2 RAG pipelineOf|A 712 223 FA2A =

o

* Rafailov, Rafael, et al. "Direct preference optimization: Your language model is secretly a reward
model." arXiv preprint arXiv:2305.18290 (2023).
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SiLfo|Ct =7t HE  CHAO|A AT 2EQl sentence-transformers@| e5°= 71 d2|40|=
embedding model & SHLZ|QH ‘HZE" FAMTF Ot FL “Hst EME 20L0f ot EfATM =
SAHE S2{U7|= JHCI°. L35 Open Domain QA2 Z+2 20k0i|A RAG AlLI2|2E EZIStD &
0{2{ embedding model 0| ZAHTICt (e.g. DPR’). & TZHEO M= 0[2{3 BIFZSZEE C}
embedding model2 E2teiE Z40|0, Z2MEO| S HO|| 7+ A3et embedding model& 435t

&l

02 II|>

-

S|
—_

Ct.

§9

Embedding model?| B7tE 2|aiAM end-to-end 2
HA| RAG pipeline2 Aalist EHHS /sl Hlust= SRS M%%E* 2 AT AI”OI HE REH
n

1]
=]
o
[
>.
:I:
0z
ne
oF
d
=2
1o
N
_o'ﬂ
~
£
Ho
' 2
_IT_
i
\I
E
A
=)
=]
o
o
<
ro
OE
2
L
R
rx
L“:
_r':
='2

EHMOE 5t QA CllO|E{AIQ! gasper® E1|0|E1’““ |01|}\1 2|2 RAG fOIEEf"'ﬂP %o'a Al
2 retrieval 2| BE H7ISIUCE Qasper G|O[EAIZ 2E2t HRHECH ofL|2} 2{0|=2f
W 2HZ AFE3 highlighted 20| & &% 4O|HAIOICH 22l =2 HE2 RAG
fojmafoln SUst #AIS2 chunkingdtd! embeddingSS -_rLéf-T'-,
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JEot0], recall@k, hit@kE H7I5tRACt (RetrievediE & U= 4
E320| &= 2ME 30IM SHIZA retrievesi2 HlE, H+E
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Evaluation - Accuracy

Research Assistant?] TIt 7|&& Z0|A, 22l= Assitant?t L0t H&tst HHE AZ5H=Z|Ql
accuracy2 7t 2%t 7822 12SIULt. M20 accuracyE & HUtst7| et WRHE 1nQlst=

Cloe B2 =83 7|2 A0,

AccuracyS HIte ©f E5| Rolafjof & ¥ At 2 24F3S0[Ct O 0|0|Z[7} 7HQIA|
{24 7tckst ML 2X|0| M= accuracy?t 20|88 2LZEU=2| OfLR|Z oFF
HEESEA| %49|5_“:f. StZ|2F Research Assistant2} 20| S&5t EfAINME &2 H AA|7F K2 7HA|

° Wang, Liang, et al. "Text embeddings by weakly-supervised contrastive pre-training." arXiv preprint
arXiv:2212.03533 (2022).

Ravfogel, Shauli, et al. "Retrieving texts based on abstract descriptions." arXiv preprint
arXiv:2305.12517 (2023). https://arxiv.org/abs/2305.12517
" Karpukhin, Vladimir, et al. “Dense Passage Retrieval for Open-Domain Question Answering”. In
Proceedings of the 2020 Conference on Empirical Methods in Natural Language Processing
(EMNLP), 6769-6781.
s Dasigi, Pradeep, et al. "A dataset of information-seeking questions and answers anchored in
research papers." arXiv preprint arXiv:2105.03011 (2021).
® https://huggingface.co/sentence-transformers/multi-ga-mpnet-base-dot-v1
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3R 27t UE & W IO, accuracyS B7te7|7F OfFCt. 7t T4 ALgsliE + Ues Tle
AS0] 2y E¥S 210 o R0l o YESA|E Hln EItste 20IT. 52|
2 872t O|ZHO0|01M 20| Y™ OfR[7t B, Bt AlZE ot @2 Heny,
0[2{8 human evaluation®| &A1& =55t7| 2It, 2[4 LLM @S2 GPT-42 Z2 _“éi% | AlAE
H2(A[5t0] A2A0|n 2tsstE BIE et LR Lama2 M= GPT-42 0|83
helpfulnessE  BlWst HE QUSDY, GPT-49| @7t Zuo| oZsHA st 2 JHMO| human
preferenceZFE| HOIR|Z| fQATID BNBICE TetM, L2l= GPT-45 M2|T & U= AsstE
=2
g

| ,
g 7t +H2E EE5tHM, B HS2] human evaluation 8t 22 £Ho 2 SF5IAC

GPT-4Z O|EdHiM BHS B7I5t= Hlofl= Ciyet YYo| At 22l= 2 SoME Z2o 2E0o
CHH HYSHE 2 EE ALE 2 Ui, G-Eval''ol WH2S MESiCE HIt Chat 2AS O|831M 2
ClOE{4lof cist EHE ddst &, GPT-40H EHo| Y&H=E 1~5 AH Y2 FIlsiHets ZERES
2t45t9 3, CHS E29] log-probabilityS BHetstE APIS AFESHAL, <17, €27, “37, “47, ‘577t SIS &8
ZREE TOIRACE d2|2 P4o| J|Sg, & E29 S HES weight2 sliA 2H £20] 2|05t Y42

weighted sums EHHO| H4LZ ALESEQCE O] ©f, baseline llamaZs E7tst7?| {IoiAl= Research
Assistant ZEZEO| =& A|SS Z&A|AH0F 37| Ij20], RAG Oto| Z2tels FItet e SHeH HnE
2ol ZEZEO retrieve® 2= OtL 2t =2 H52 HA|H2=2 LSHAZICE

ESH CHYsh ARHUER 0|R0{ A|ARIQl RAG DHO|Z2[RIS HItst7| W0, ablation
BHAEE Sof 22| HZUEIL OfZ7 incrementalot| ds 40| 7|034=2E mtetot=Z0
Lia~Z0|2tn TCSHYCEH T2FA, baseline llama®t 2|Z pipeline®28t OfL|2}, baseline llamalfl RAG
pipeline@t 2718, LLM St52 Y| ¢f2 St JEf2| Ito|Z2telS &7H B7t5t0] Bl S RACY.

—
ol
-

9. Results

A. Application Development

Research Assistant OfZ2|#0|dE F&3UCE &l Research Assistant OiZ2|7|0|440|= PDFE
HZESHA vector dbol| QIEAISI, 0|2 7|BtO2 Assistant} ZQ|2ES £~ Q= Al yl, 122|1
HEHES 44T £+ A= RAG IO|Z2fRl0] 25 AHE|0QUCEH Eot, R4 LHOIM =42 = latencyE
Z0|7| 98 token streaming 7|50 THL|O{QUCE Ofx|222, embedding tensorse
AZHBtHC 2 §8HOZ HAHTY| @Iet Lo 13 vector db QUEIATE B2 HZX|A| %A 517 |5t til
S, AHEAQ MYS 2lo Hst AR|L|0|™Y A0 = CHS O UL

® Touvron, Hugo, et al. "Llama 2: Open foundation and fine-tuned chat models." arXiv preprint
arXiv:2307.09288 (2023). https://arxiv.org/abs/2307.09288
' Liu, Yang, et al. "Gpteval: NIg evaluation using gpt-4 with better human alignment." arXiv preprint
arXiv:2303.16634 (2023).
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B. Model Research & Development

2 D2dEo| i SH = Research Assistant OHE2|#[0|/ 42 F3ist= A2 HO{M RAG It0O| X240l

o
=
3i5t= Z40|Ct 0|2 2l5H R2|= retrieval 2 generation 458 25

- Embedding Model 45 ™7}

b
Iy
lo
Hd
e
mjo

r
02
_()'ﬂ
4%
ful

2 =0|7] QaliM, 7H25 embedding modelS9| 48 HWotstn
MYSIUCH s HIHE st Y-S 8-CH2 “Embedding Model Selection” F&1t 75*0
OF

"ot oMy REES2 oSt embedding 2ES0| £2& sentence-transformers?| 2|HEEO0A
MoI;LJOH = 2 Z0|M OF|EIX{Q] Ctdnt Research Assistant SO[QIOAQ] AEHE S 1n2{5}0]
MEHSI T, T 20| = NLP PractitionersS0| AtF AF25te Ao2 Y2iRl RHSS S EHAESIFC.
Large AIO|29| B2 27| oM EHOET (MY 2Hdd S22 latency?| S7hHE 223 = T
base AO|Z|Q] 2 Cib| Hs =0 FIO|5HR| QLOFAM QLORA H|2|SIR 2D, 25 base AO|RE

HEHSIO] 7St

3147f A/ EZ2 = Hits@k?} Recall@k (k=1, 3, 5, 10) E AFE3IFCt Hits@ke retrievedfe A2 M2

£ k= eSS o 7|0 ZetE RS 2MQ| 9 WHO|Ct Recall@ks &2 B0 recall®!
(retrlevei._I FEot 2M2| #) / (BRE F=8 2XM2| &) of WAO|CH & A HE retriever’t RE%t JEE
|

AL} &SI THAS 4 YRS 0] A3t RO BIAES & Yz 2 BiC,

T+ Ue
Model Hits@1 Hits@3 Hits@5 Hits@10

all-mpnet-base-v2 " 0.186 0.452 0.651 1.047
msmarco-bert-base-dot-v5" 0.238 0.518 0.730 .11
msmarco-roberta-base-v3' 0.209 0.474 0.679 1.066
multi-ga-mpnet-base-dot-v1 0.261 0.624 0.842 1.211
specter' 0.131 0.364 0.563 0.965
e5-base-v2 0.220 0.513 0.715 1.102

¥ 1. Embedding model £2-£0] CHat Hits@k H7}

2 https://huggingface.co/sentence-transformers/all-mpnet-base-v2
" https:/huggingface.co/sentence-transformers/msmarco-bert-base-dot-v5
" https:/huggingface.co/sentence-transformers/msmarco-roberta-base-v3
1 https://huggingface.co/allenai/specter
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Model Recall@1 Recall@3 Recall@5 Recall@10
all-mpnet-base-v2 0.097 0.226 0.319 0.497
msmarco-bert-base-dot-v5 0.133 0.270 0.369 0.549
msmarco-roberta-base-v3 0.114 0.243 0.341 0.520
multi-ga-mpnet-base-dot-v1 0.140 0.313 0.418 0.585
allenai-specter 0.064 0.180 0.276 0.457
e5-base-v2 0.119 0.264 0.356 0.533

H 2. Embedding model ZE2-50|| CH$t Recall@k T 7t

H 1, 22 20|, M= I} 22} multi-ga-mpnet-base-dot-v17t 2& kOj| CH3HAM Hits@} Recall 25 CH2
DHSHCE £QUCH Research Assistantet SY5tA Q-A 9| Ej23E 2l s&E embedding
modelO|HA{, CtYSH Q-A T|0|E{0]| SHEE|AU7| TR0 generalization ability”7t =O0tA Lt Ztetn
Ol & EICt. embeddingg CHS CHof Az 0|2| of2 A1t LIZICHH X HS2| E0|EQEE 112350
DHS MESL o2] 22S RAG TO|Z2tQl oM EHIAESHORIZIA|CH L&t20|n 25t oot
Lgtot, 20| EfAT/C|0|E] &4 £t 2|9 EjAFet & HHE|OUY| W0, f2[= Research

AssistantOf| M AF2 & embedding model2 multi-qga-mpnet-base-dot-v1S MEHSIICE

(o]

- Generation - Accuracy ™7}

22|= Research Assistant®| EHH MM S

njo

371 9| 2BH=Z HIISt7|2 SHUCE HOopLt
instructiong & M2tM ALZALOIA oot S AlZst=AlE LBt = accuracy, RA47F 22olE
A|2ESH A|Ho 22 E HHO| AL 7|7HA] Z2ls AIZER! latency, J2|1 24 HstHLE HRIE HO{7tA
e & gl 420 M= g5t %*_T‘_ CHAL “ don’t know™ 2t 22 fallback EHES LHELHE=XR
HIt5t= error handling?| 0| QICt 1 IA‘IE Research Assistant2| 342 accuracyO|Ct. R2|=
RAG pipelineQ| accuracys 71 LM Z ™WIISHRICE O mf, LLME RAGE Zselsts A3t LLME
Research AssistantOfl 27| &t&st=, 2|7t Zﬁ”@ T2 AE0] 202 YA S AR 7| E H=AE
2145t

: nJIO

=A4517| 2[gt incrementalst W7HE AHSHRACE (B2t L2 8-CH2| “Evaluation - Accuracy” £&
2ta)
Retriever Generator Human Eval | GPT-4 Eval | GPT-4 Evaluated
Rank (]) Score () Win Rate (%, 1)
None llama2-7b-chat-hf 3.00 3.450 baseline
[ti-ga- t-base- | |l 2-7b-chat-hf
;nout_v'fa mpnetrbases | flamazss/breha 1.63 4.355 65.6%
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lti-ga-mpnet-base- | Ours (DPO 3t&
;noti_\lnqa mpnet-base urs ( =) 138 4.356 66.7%

H 3. RAG AHE {2 D generator & {2 20 e B accuracy2| d/&d Bt

[—

- Generation - Latency ™7}

OtFe| Y&ttt &S UWesethd siHete, S23] WE

>

|2t oo EH
HOj2ICH W2t R2|= accuracy CHESLZ latencyE 225 HWIHSIACH RAGE 7|Ez_12§ LLMO|
MER HEHAEE ZIt6t= Z40]7| W20, LLMB AF23H= baseline2C} latencyZt S7t

22l 0|2 2E3517| Il token streamingS EQ

o
opI
o
rol
_l'_|_
ra
I
fol
opo
=)

ot 22X AHEAL Ega o

=]
Interactive'® ZHH0IM2| latencyS 2|43t AHE2} A S MO 2 IHMSIAUCL LA H 22 E, SfLEC
token &, &g Al BdH 22 0.008 = 72| A|ZH0] 22

o
N

. HAXdo=2 600 EZ2 7HEF9
HHO| YeE= A4S 23S ©f, 52 7t latency HAE= EUE HE 4+ UAUCH
Method Time to Interactive Full Response Latency
Latency

Llama2 6.24

(+) RAG (600 token) 6.92

(+) Token Streaming (600 token) 3.11 7.71

B 4. RAG pipelineQ| latency
- Generation - Error Handling ™7}

LLM Z|8t2| Research AssistantE AME5H= Clloll= F7tHA| 20| CHEL} HBHMZ2=, A7 4 A6t
Hoig Zedste 2ES e [[H LLM 5t 2 AsH HHE /oA 845t L, FA12l F2EsH 2o
SZote 4L FHMZ=, LLM2| pretrained weightOfl 71 XA £= HZESHA 2SS &+ e
A|Alo| HRIE HOlM= EES %% @, LLMO| hallucination0| Z&tEl HHEZ Btelo M R27F 22E
HHE A Tl BRIt UCH 2 Research Assistantz2td £ 2L 25 ZpA0| Be 4~ QICtn Hh5{0f
otCt. 22l= 0|g{st error handling &8 B7I5t7| 23l errorg Y2Z £ U= YHSE 0|E3HA
AssistantE &2{5H= Red-Teaming 2 Y S AFRIUCE 20! HOJE{AlY, 2|1 ofj=0f A4l

https://developer.chrome.com/docs/lighthouse/performance/interactive
Ona de Gibert, Naiara Perez, Aitor Garcia-Pablos, and Montse Cuadros. 2018. Hate Speech
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ujn

= = o] Y A0l =2 AZ=S 2= M F 7HA SFS SAH AFEE = Ue
FESS TUSIAL, HAZ Assistantof| ] 0218t 23 diM L2 BHES 7IF38HA, “I don't know”2}
= k EfH0| SHIZA Lt2= #H|0|22] Bl&S ALt RAL,.

£ fallback &
Method F24s AR B+ 22
Fallback H|& (%) Fallback HI& (%)
Baseline (Our RAG, basic prompt) 69.2% 0%
(+) Error Handling Prompt Engineering 100% 54%

H 5. Research Assistant?} 0f|2| 4&t0f| 2HI=| fallbackst= Bl

o2t 23}, error handling=S 112{5t0| prompt engineeringst ZTETDEES

AssistantZt 7|9 ZEOEDLS &5t baseline Research Assistant@t Bl usiiA £4 A5t R0t e
T o= A7 25 2S5 =2 fallback &8 2Lt E3| B 4+ Sl= 20 st fallbackel
22, baseline2 hallucination@2 =6t SRS LI=UR|B prompt engineering® research
assistant= At 0| 42| Z<0i| cisl| &2 fallback E¥S LH=UCH.

10. Division & Assignment of Work

RE RYUSO|, REEZEEYE, HAIE, ML Research, MLops) §%2, CHE 4 U= SF EHotSICH
dr= =HEA
Testing Embeddings &9, Ol
Dataset Construction =, A
LLM Fine-tuning A

Query Ul 7+ a4l
Upload Ul #+¢ =59, 0| G
Upload API 31 A, 0|21 Y
Query APl 718 =9
Llama2 Setup A

Milvus Setup =58, O|AY
Embedding Encoder Setup LAY, o[ Y
Prompt Engineering &9, 0| G

Dataset from a White Supremacy Forum. In Proceedings of the 2nd Workshop on Abusive Language
Online (ALW2), pages 11-20, Brussels, Belgium. Association for Computational Linguistics.
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11. Conclusion

22l entry-level®| NLP A2t &8 £ Q= Research AssistantE 7HYstRACH @M, |27t
Research Assistantt &2 2H2517| 2l @ ZTE2EAUE L Hlle MHE FstICt 2|1 sy 7|5¢l
RAG TfO[Z2IZ MYSHs| fsif Bedt QZ2tE #E5t1, RAG LIo|Z2[RIoM TRst RESS
Melst7| Qs MHE 251%CH 2|7t JHESH Research Assistante RAGE £l K47t Y2 =6t
2|4 =20]| 7|8t EHE HSE 224 LLMS| knowledge cutoffet hallucination 20l ZEAICH S,

fel= RAG Opo|Zeielg Ji4Msty| st AFE +SIUCE RetrievalE 28t 2/A2| embedding
model& ZIUL, LLMZ Research Assistante] 2=0| & alignE|=2 SFT 2 DPOE O|&3%
SHESIRALE AccuracyE 7|1E22 oF A/Hd BIt 2, 5 E LLM2 baseline tiH|  R&8%t HHE
A&t Accuracy2Bt OfL|2} latency, error handling? 2HUME 22|2] Research Assistant=
baseline2Ct HSSIUCH E8H RAG Io|Zefele] 2k fgQart o f&%t BHE A3st= o
Hz1Mo2 7|0{8H2 ablation studyE £5l EQCH 22| EIIS S Research Assistant /2 T2HEE
E35l 2|4l LLM 2! RAG 7|®Hof st 22 O|HE Z& 4 Yo, I =l Research Assistant= 2|
L= o 7-

ol
A
Al S3 22 entry-level NLP A22101AH R&5HH AFEE 4 USAO|CY,
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¢ [Appendix A] User Manual

GitHub A 2Z&a FA: https://github.com/DHdroid/2023f-cid 1-rag-research-assistant-team-B

AATEZS C}RH2 £, README.mdQ| “Recommended dev setup” AME w2t QZMES
Mz| g Ct,

Sty 2 WYL REE ASEY| Q5HA, 12|12 llama2 HI0o|A RS MYSH| 2siM =, F2|S0] 2=
OpenAl A1d 2 meta-llama 2t0|HA0| 2|5t 5018 22 Huggingface Hub AZ0o| &
AH¥E 0|2| SH|shFML.

g _I(_DL%I-L_l |:_|-.

=

EFEI% floiMe 2282 E2E env YS AEEUCL Offle Z24Q env DIUER

|I°I'

- backend/.env
LLM_SERVER_ENDPOINT # TG| MB{2| AIEZQIE OA]) https://llm.my-gpu-server.com
ENCODER_SERVER_ENDPOINT # 2t M2 AEHQIE
OflAl) https://encoder.my-gpu-server.com

# Milvusoll HZ3H7| 213 T2t host, port ZE. BHAIEQ} Zt2 MH 0| &L= ZR0i|= of2Het
Zo| ddstct.

MILVUS_HOST="localhost"
MILVUS_PORT="19530"

TOKENIZER="meta-llama/Llama-2-7b-chat-hf" # TGI0| =7 =2 S|,
huggingface hubOfl = tokenizer 0|

STREAM_LLM_RESPONSE="true" # LLM © AE2|U ALE. Frontend §i0| CIHE S42 =2
AtEStE 3012 “false”2 MEBtCt.

- frontend/.env

BACKEND_SERVER_ENDPOINT="http://localhost:8001" # HHIIE MHO| QEXQIE,

ODEEACR} HAES Z2 MB{0|| £[RE B20= localhostE 24,
- ml/.env

ENCODER_MODEL_NAME_OR_PATH="sentence-transformers/multi-ga-mpnet-base-dot-
v1" # Embedding serverE X2 Tf A% Huggingface HubOl| Q= 22 0|12 == 24 &
2o,
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)

PT_KEY # S5 |0l 44 & T™WIIE I5H AFEEl= OpenAl APl 7|. OpenAl 71 & AX|

£t 52 5 https://platform.openai.com/api-keys Ol A] gf2Er2 7|2 H=C},

GPT_MODEL_TYPE="gpt-3.5-turbo-1106" # OpenAl APIO|A| At2St D& EIQ! AlS 0| w2t
gpt-3.5-turbo-1106 EE= gpt-4-1106-previews AFEGHCH

BACKEND_SERVER_ENDPOINT="http://localhost:8001" # RAG II0|Z2tl0f| ZolsiA
DPO CflO|E{S A413H I} AFBBHS BAIE A HQIE.

oioje 4iM, Z2E stE WIS QsiMe  Z2t2ZE ml/dataset_construction, ml/llm_training,

ml/evaluation Of2{e] AFZEES

HIZE 2= GPU MHZ 20 EB|&U Tt 1 & 5tH0ll= dockerE O183HM TGI MHE AL T
$ export volume="/path/to/save/weights”

$ export model="meta-llama/Llama-2-7b-chat-hf” # &=, DPO &% 2 F=2

$ export hf_token=(huggingface hubOflA &Z8t2 token)

$ docker run --gpus all --shm-size 1g -p 8080:80-e HUGGING_FACE_HUB_TOKEN=$hf_token -v
$volume:/data ghcr.io/huggingface/text-generation-inference:1.3 --model-id $model

LI Z| 3tL0l= embedding serverS AlaisH| Ct,
$ cd ml

$ uvicorn encoder.serve_encoder:app --port 8002

o|=ZM A env ME, 22|12 ML 2 MH| AlZ ORIl &, Milvus, Backend, FrontendE CPU A{H{0{| A

;@QLQ

Milvus& embedded milvusE AH2ELICH A0 A, 27| 18] AYo| gLt
$ sudo mkdir -p /var/bin/e-milvus

$ sudo chmod -R 777 /var/bin/e-milvus

$ python -c "import milvus; milvus.before()"
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O|= 2RO EA|=|= 7I0|EZ [2tM Milvusol| 2Lt S35 e ot

2t2 %™, backend/launch_milvus_server.py S AlgigtL|C},

O|A| BackendE AaigfLCt,
$ cd backend
$ huggingface-cli login # O|% Z|A|0f 2} EZ =

$ uvicorn main:app --port 8001

OFZ|2t© 2 FrontendS A3 EtL|CH.
$ cd frontend

$ streamlit run main.py

ZoIELICH Research Assistantl] AlQIE Ox|AELICEH Streamlit 23 Al 2522 EHa2tA 20|
E2|Z| UL, CPU MB{Of| GUI 40| E|2| §HECHH, http://CPU M £4:8501 2 Z&6FM 2.

Research Assistant

71212] of7Holl S2tMA & He MY S Hi2tEEL - ofolE FE

Upload PDF  Query

Upload PDF

Choose a PDF file

Browse files

@ Drag and drop file here
Limit 200MB per file « PDF

Research Assistant2| 0f|Q! O] 2|0 A= A E YEESY 4~ USLICEH Browse files HES =2{A| PDF
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Research Assistant

7212] of7Holl E2tMA & He MYS Hi2tEE - oto[E &

Upload PDF  Query

Query PDF

History

History is empty.

Ask question

Press 38 +Enter to submit form

Submit

Of&= Query Eie2 0
(@]

= |=S5t0] Research AssistantOf|| A2 & & USLICEH Ask
E 20 2dES Yot § of2fel Submit HES +24

o
Lt Command + Enter

=
question Of2fje| EHIAE
7|2 F20 ZEZ0| ME&EULC O] & 5z 7|Cj2|H 44 L EF AE2|YU0| AZEZOA, HEH EZSO|

€ [Appendix B] Prompts Used in the Work

B Dn2HEZS 5= 2HE0|M Research Assistant AHA|0f] / GPTO| AL
2H45HICE. Prompte Y2{4 QU= prompt engineering 7t0|EE BIESI £
O] MA3| 225t prompte] 7HHHE =25t HEot= loopE

_OTI_
N
do
rek
(L
02
ok
O
o]
3
©
—
l

LLMOj| Zolet =, 1 g@HES HEE = g
BHES5H] 2GEUACE Ol HYS HA L2 IS H4ES0/7(0l, 22|10 Z2HMEO| A IIsES
floll, 2 SH2=2 AMEEIUE promptSS SHEHC

- Question Generation (Free-form Response)

As an entry-level (from undergrad to masters) NLP researcher, what
questions would you ask while reading "{paper title}" paper? The questions
must be answerable within the paper text, without external knowledge or
extensive prior knowledge. Give 3 questions you might ask before reading
the paper, 3 questions regarding details, 3 questions about discussion.
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Keep balance between general research questions and paper-specific
questions. Number the questions from 1 to 9.

- Question Generation (JSON Representation)

As an entry-level (from undergrad to masters) NLP researcher, what
questions would you ask while reading "{paper title}" paper? The questions
must be answerable within the paper text, without external knowledge or
extensive prior knowledge. Give 3 questions you might ask before reading
the paper, 3 questions regarding details, 3 questions about discussion.
Keep balance between general research questions and paper-specific
questions. Respond in JSON with schema

{

"before reading": List[str],

"details": List[str],

"discussion": List[str]

}

- Dataset Construction - Evaluation

The following are two candidate responses for question on research papers.

Your task is to find the better answer resembling "good response" criteria.
First analyze the responses, and give final answer in "Response #1 win" or

"Response #2 win" on separate line.

We define "good response" with following criteria.

- Truthfully provide information asked in the question

- Goes into details from paper and describe algorithms or processes in a
detailed manner

- Gives concrete and specific examples from paper

- Easily readable and understandable

In contrary, bad responses

- give incorrect or irrelevant information
- just rephrase the given question

- give abstract descriptions

- use complex jargon and incomprehensible

### Example 1

Paper: Attention Is All You Need

Question: How do the experimental results and evaluations presented in the
paper contribute to the overall argument for the effectiveness of the
Transformer model in comparison to other existing approaches?

Response #1: Experimental results showcase the Transformer's superior
performance on various sequence-to-sequence tasks, surpassing existing
models and setting new benchmarks in machine translation and other NLP
applications.

Response #2: Comparative evaluations highlight the scalability of the
Transformer, demonstrating consistent improvements in both efficiency and
accuracy across different datasets and tasks.
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Response #1 just repeats the given question, while response #2 gives the
actual details on how the paper presented results.
Response #2 win

### Example 2

Paper: BERT: Pre-training of Deep Bidirectional Transformers for Language
Understanding

Question: Can you identify the key contributions of the paper based on the
abstract or introductory sections?

Response #1: The paper introduces a novel pre-training objective called
Masked Language Model (MLM) and demonstrates its effectiveness in capturing
bidirectional context.

Response #2: BERT contributes by presenting state-of-the-art results on a
range of NLP benchmarks, showcasing its versatility and impact on various
applications.

Response #1 give the true information that is asked, while response #2
answers about the results, missing the point of question asking the paper's
contribution.

Response #1 win

### Input

Paper: {paper title}
Question: {question}
Response #1: {response 1}
Response #2: {response 2}

- Dataset Construction - Answer Generation

The following is a guideline for generating a "good response". As a
research assisant, your task is generate a "good response" to the research
question. ### Guideline We define "good response" with following criteria.
- Truthfully provide information asked in the question - Go into details
from paper and describe algorithms or processes in a detailed manner - Give
concrete and specific examples from paper **not neccessarily, if needed** -
Brief, Compact and easy to read and follow In contrary, bad responses -
give incorrect or irrelevant information - just rephrase the given question
- give abstract descriptions - use complex jargon and incomprehensible -
Complicated, unstructured, and too long to read ### Input Paper:

{paper title} Question: {question} Answer the "Good Response" to this
question. Do not print "Good Response:" in front of your answer.

- Research Assistant Evaluation - Likert Scale

You will be given a research paper in NLP domain, a research question
regarding the paper, and the response to the question.

Your task is to rate the response on one metric.
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Please make sure you read and understand these instructions carefully.
Please keep this document open while reviewing, and refer to it as needed.

Evaluation Criteria:

Usefulness (1-5):

The usefulness of the response is high if it

- truthfully provides information asked in the question

- goes into details from paper and describes algorithms or processes in a
detailed manner

- gives concrete and specific examples from paper

- is easily readable and understandable

In contrary, the uselfulness is low if it

- gives incorrect or irrelevant information
- just rephrases the given question

- gives abstract descriptions

- uses complex jargon and incomprehensible

Evaluation Steps:

1. Review the given paper carefully and identify the main topic and key
points.

2. Read the question and find the relevant parts from the paper. Check if
the response is informative for the user based on the contents of the
paper.

3. Assign a score for usefulness on a scale of 1 to 5, where 1 is the
lowest and 5 is the highest based on the Evaluation Criteria.

- Research Assistant Evaluation - Comparison for Win Rate

The following are two candidate responses for question on research papers.

Your task is to find the better answer resembling "good response" criteria.
First analyze the responses, and give final answer in "Response #1 win" or

"Response #2 win" on separate line.

We define "good response" with following criteria.

- Truthfully provide information asked in the question

- Goes into details from paper and describe algorithms or processes in a
detailed manner

- Gives concrete and specific examples from paper

- Easily readable and understandable

In contrary, bad responses

- give incorrect or irrelevant information

- just rephrase the given question

- give abstract descriptions

- use complex jargon and incomprehensible

You MUST choose one even though the answers are so close.

### Input

[Context given to assistant]
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Paper: {paper title}
Question: {question}
[Responses]

Response #1: {response 1}
Response #2: {response 2}
[Verdict]

- Research Assistant Production Prompt (template)

[INST] <<SYS>> {system prompt} <</SYS>> Follow the guidelines to give "good
response" to the question, based on the given context.

### Context

{context}

### Question

{user message}

(You should say you don't know if you've encountered unfamiliar topic.)

### Answer [/INST] Good response:

- Research Assistant Production Prompt (system prompt)

### Guideline

We define "good response" with following criteria.

- Truthfully provide information asked in the question

- Go into details from paper and describe algorithms or processes in a
detailed manner

- Give concrete and specific examples from paper **not neccessarily, if
needed**

- Brief, Compact and easy to read and follow

In contrary, bad responses

- give incorrect or irrelevant information

- just rephrase the given question

- give abstract descriptions

- use complex jargon and incomprehensible

- Complicated, unstructured, and too long to read

### Caution

You are a helpful, respectful and honest assistant. Always answer as
helpfully as possible, while being safe. Your answers should not include
any harmful, unethical, racist, sexist, toxic, dangerous, or illegal
content. Please ensure that your responses are socially unbiased and
positive in nature.

### IMPORTANT
You should only output exactly one good response to the question, without
any prefix or postfix.
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