DEVIEW
2021

O XA A2 2 E

CH

ﬁ
_

M EE7] /

Z XL NAVER, Search CIC

jinwoong.kim@navercorp.com



0o ojo Ojo ojo

1z 1z 1z 1z
|0 |0 © O

AN LIL=7}?
LLH27R K77}

ZSEi?
O Tl L— -

==

DEVIEW
2021




DEVIEW
2021

AH 2HE = =K]?
A7|= A7}
EXH2 MH™HoI

OIHHA £5 = O{HT|?

|0 O

|O

0 K
UE Ui pic [

|O

2
>
r
Q
L]
ic|
ikl
f=]
>
Te

9l 0|5}




CONTENTS

Ol 2 X HO KNe| REO| 5%
At Szt ool =2l ++=

‘85 87l zaug)

e 7

MH|A HE

S|

Q R W P



\J

a0 XA 2| ZEo| EAt




DEVIEW
2021

K0 X 2[(NLP)EF?
FE[7F LYo ALED
Koo M2 REE 0

) ?:_|A_|I40.| X BHHA A mH

H =
T —) =", — O3 =711, A

= S1O|(AtEO) = MElot= A
|29

“‘ Cat

= NP
0 ) Rabbit IZIIE% 9 <‘ﬂ°ﬁ

™ Dog

v B

Image Processing Natural Language Processing



A X2 s =dle A2 S8

- Of) 2440 K| 2t

2% VIEW Ooojx]  XAIN  QZRMO SYN¥ KA Xz

DEVIEW
2021

Sl7kA | #Hlo| 1

58

VIEW O[ojx|  XAlN QIEZRMO S9  am  RA oA AT

8| 7bA| = 7|0 o] ChE HMZE L QiELICH

N 2FoAd
Het O WphE ZMEASLIR
S OmIR VEEW XN IZROINO Sy T RA OEAE AR
Het eEopigioz s Zatellict QROPIY ZuER 7|
N ggzex - Q

S8 VIEW ool XAIN  2IER0IMO S99y 4F A OEME AT

Het o MyusA= ZAE ABRILICE £ FIRM HME |

null 7 2| 2| 0




1.3 tht &2 A EH O X 2]

|;||:—IIO

DEVIEW
2021

N,

‘E
o O

|
| —

20203 52 0] 175B 2H| ¥ 2| GPT3 &% (OpenAl)

, 1000
o GPT-3(175B) ~, .=
g 100 Turing -NLG (17.2B)~ A"
2 40 L Megatron-lM (8.3B) —__ g
& g T5(11B)
[ - GPT-2 (1.5B)
é T 01 fe" BERT-L (340M)
= ELMo (94M)

0.01 | '

2018 2019 2020 2021
Year

image from https://developer-blogs.nvidia.com/wp-content/uploads/2021/03/NLP_model_size-1-1024x435.png



DEVIEW
2021

1.4 GPT3El?

oA 2o, X EO g & LTt
o) 2%
O[0] A= A Ot 7t g2
- HGLCL SR 2, A 50| SaLth d8g-=SHH

- 2A O AHXEHNM 7|EY 2 = AAE =MS0| S2|7] AlE!







O3 O JC S5HEw
1.5.1 HF-23 Q1 A C

debuild.co
Describe your app. clear - | "
Just describe your app! Gwe away 3 my money

My balance is O

// a button that says "Add $3" ond
a button that says "Withdras $5°
and a button that says “Give away
all my money™. then show me my
balance

class App extends React.(omponent

'=2 FII5t HE HES WS, U A EOFD HES £2H IS BAISIFE WS USOIF" 2k 344, GPT-3= 4

https://twitter.com/sharifshameem/status/1284095222939451393
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Shreya Shankar @sh_reya - 14A|7¢ Y2
After many hours of retraining my brain to operate in this “priming”

approach, | also now have a sick GPT-3 demo: English to LaTeX
equations! I'm simultaneously impressed by its coherence and amused by
its brittleness -- watch me test the fundamental theorem of calculus.

cc @gdb

Equation description

integral from a to b of f(t) with respect to t equals F of b minus
Fofa

2 f(t) dt= F(b) - F(a)

LA O|M 2|8 LIS Fo2 YSIAt LaTex ZEIF 2 ECt s2H2 A2 0| G227t fine-tuning §10| GPT-37} 7} few-s
hot extrapolation 3£ 0| &3 CH= 20|2k= 3. =3 =RME 2

https://twitter com/sh_reya/status/1284746918959239168?s=20&fbclid=IwAR28gSwqgae8ZNFxRbTUuv4K6XoQ4w
WwLBbnBqlxS0sian21QoZdOE3g3agbQ




turns text into Linux commands.

Built with OpenAl using GPT-3.

create a directory named foo, and enter it
mkdir foo; cd foo;
create a file named test.txt that contains 3 colors
echo "red green blue" > test.txt
list files in this directory
ls
test. txt

# Command Linux instead of looking for Linu|

L E8I% 788

|4 2 S st 20 00 2|54 FHOE USO{L= GPT-3 B2 LE!
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1.5.4sQL 2| 47|

ﬁ‘ HOME DOCUMENTATION PLAYGROUND RESOURCES { Logout

Playground

ASELECT DEPARTMENT, COUNT(DEPARTMENT) a5 ‘Number of Workaers' FROM Worker
GROUP BY DEPARTMENT,

Q:Show the last record from a tabie
ASELECT * FROM Worker ORDER BY LAST_NAME DESC LIMITY,

QFetch the first row of a table
ASelect * from Worker where WORKER D = (SELECT min{WORKER _ID) from Worker),

Q Print the joining date of all employees with a salary greater than 200000
A SELECT JOINING_DATE FROM Worker WHERE Salary > 200000;

G Fatch three max salaries from the Worker table.

A: SELECT distinct Salary from worker a WHERE 3 >= [SELECT countidistinct Salary)
from worker b WHERE a Salary <= b Salary) order by a Salary desc,

Q Fetch three min salaries from a table

A: SELECT distinct Salary from worker 8 WHERE 3 >= [SELECT countidistinct Salary)
from worker b WHERE a Salary >= b Salary) order by a Salary desc.

Q. Fetch departments akong with the total salanes paid for each of them as
TOTAL_DEPARTMENT_SALARY

A SELECT DEPARTMENT, SUM(Salary) as TOTAL _DEPARTMENT SALARY FROM Worker
GROUP BY DEPARTMENT,

@ Fetch the name of the employee who eams the highest salary

Inject structural text (start sequence, reset saquence) O

few-shot Y22 SQL H2|E YY1, A2 A= Q= SUBSTRI} Z2 1HO|= F2|= S0/ & AACE

*[ B2 Of| K| &1 : hitps://beta.openai.com
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With great Model there must also come great headache
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1.8 In this talk,

CHrt 2 RHH O] 2| 22 (GpT3)2 AA| AMH| A0 HE5HH

AUE FE S, 2 & 2SS SotaX}p gL

Focus on,
- Chot o A4 S AKX Lo 2HE x| X3t 23 L8 S&F

- NLP X[ ~0] GO 5 A E LHE F2

Not this talk,
- otg 2HE L8 (HyperClova =& &l *)

*What Changes Can Large-scale Language Models Bring? Intensive Study on HyperCLOVA: Billions-scale Korean Generative Pretrained Transformers
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32 2T WIS I B RS

—_ L

RN QI EfAT0 Hiet Z2 7t 2HE (PPLS)

|AHE A, SN2 NERH)7AY B2t Ao 2 HILEHQ
H REST API X web QE{H|O|AZ 7|2 Bl M5 HAE SIEE E2{0|A2t2E XN
I1%|E_|1§|’ a oHg? @5 M7t Ful. 2F O{EH X|Li?

Model
i m C EEEE H N

Temperature (rand, ) Maxi generated words

0.3 $ 32

¥ Advanced

Recompute Greedy

TopP 0.8 3 TopK 0 2 Repetition Penalty 5
ez —

Maximum
Text Model Temperature generated Recompute Greedy

Top Top Repetition
P
words

K Penalty

oHd? @5 EM7t EL|. 2F O{EA K|
:g;_pgﬁ L2 L& XL, S O L= 2Y5tm %] N BN | O | 03 32 false false 08 0 5
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1) ‘dS(latency, throughput) S B 22| S S50 MH| A 148 A & 1517| 2|5)
2) O| = Cffot ArO| =2 E&0f| Ciot H e =l Xp3l 3 MH[A AH o 55 {5}

SingleBatch MultiBatch Realquery

for for for
Latency Throughput Realservice
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Q.GPU M| 22| AFE = FHI7F =7 > 3.4.8
Q =2k FHIZ7FE > 434
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3. 1.3B,6.7B, 13B, 39B, 82B
GPUE}Y : T4(16GiB), V100(32GiB)



32

—1.3B_T4_1

64

6.7B_T4_1

128 256
Z|c MMt ol
6.7B_V100_1

512 1024

13B_T4_2 ——13B_V100_1

DEVIEW
2021



m DEVIEW
2021

'S EOT (EndOfToken) E

A Z
oS

E FHO| Z=L[RUC

AN

HEO|

L

KH
o0
o
70

=

<

— A
= I1g,

2| =0f £0]

o
T

SN 272 ——

NLP B &l



DEVIEW
2021

EJLO[N - HMAES EZ HRZ LH5O0{AM 220 0| =
D& e E2ss7|8He R MER E2S oL 449

— [N R —

Tokenizer — [ ONS B D BT —

NLP B &l



DEVIEW
2021

1) Tokenization : AfH O E £ 7| & CHR 2 L=
2) Cleaning : .= 0| = O| O] E‘|% KA

3) Normalization: 94 H#O| CHE CHOE2 &
ex) IAEA &S &

EJLIOIN SFO| Mt FA4 2 MAZHEO[H, 0|0 IHE 28 ds = MARE..

TOKfJZ: on ’Let‘ ‘ ‘s ‘ ‘ tokenize ‘DI Is ‘ | n't H this “ easy ” ?l
poncuion [ (][] vanize [/t ][] ] i ] ovey [ 2

Tokenize on

; ’ Let's ‘ ‘tokenize!‘ ’ Isn't ‘ ‘ this I ’easy?‘
white spaces

Let’s tokenize! Isn’t this easy?
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- SO ST SO{Lt= H 22| ArEE2 AH[=

8 16 32 64 128 256 512

1024

GPU M| 22| A2 2

44 thof

®13B_V100_1 m™6.7B_V100_1 m13B_V100_1 m398_V100_4 m82B_V100_8



m DEVIEW
2021

GpuU M| 22| St

1

i

g
S R3E88¢2

OlIH 2H A4

OlIH 2 A¢1

u0

ol



DEVIEW
2021

i :HAES SES M, M2 OEC
=5 20 dd HoE SRS W, Al T2

3. 1.3B,6.7B, 13B, 39B, 82B
GPUELIY! : T4(~16GiB), V100(~32GiB)
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3.4.12 NLP 2 & A &2

EAM NP 22 (Bert, GPT-N) &= 25 Transformer 7| gt
7t 2 X0| &,

00000 000

RNN LSTM Seq2Seq Attention Transformer GPT-1 BERT GPT-3
1986 1997 NIPS 2014 I \ ICLR 2015 NIPS 2017 2018 2019 2020

Q13 Cho| &XFH O 2 X 2| |=] CHO] 2 Mg

o
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3. 1.3B,6.7B, 13B, 39B, 82B
GPUELIY! : T4(~16GiB), V100(~32GiB)
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3.4.14 One-shot learning, 128 TH0{ 44

I8 EZ £=103~238 AIO| 2 Al
Latency Ao H2| Si=
B2 AZ SISO L 82 E cUDA OOMESAH

+0] 24°d Al Zt

1 2 4 8 16 32
Hi X] AFO| =

——1.3B_V100_1 —=—6.7B_V100_1 13B_V100_1 ——39B_V100_4 —e—39B_V100_8 —e—82B_V100_8
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3.4.15 Few-shot learning, 32 £F0{ 24

MH|AEHAIOZ 45
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Sff Of| X Z|CHSt kO (R = E2 9561024 ALO|)

Latency = S OLIA|CH B2 2|7} X!

&l

dq

0

£hol 4

CUDA OOM!

. /

1 2 4 8
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1.3B_V100_1 6.7B_V100_1 13B_V100_1 39B_V100_4 39B_V100_8 82B_V100_8

3 27 25 19 10 20
5 31 30 23 16 23
6 ooM ooM 26 20 30
10 OOM OOM OoOoM 29 OoOoM
17 OooM ooM OOM OooM OooM
28 OOM OOM OoOoM OOM OoOoM
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Singlebatch
- THAGZ G T 0 vy 27| Fr 2US 2 Eole A2 & S8
DE AO|=Zt 287t ElCt D S 7t 28 7t E| K| = B (o 1.25H] 571

o
- YUHEER)E ZEE T AU2 2% S5t gpu M 22| = B|H|5H0] S 7t

Multibatch

- AF 7= N2f i X| AFO| = BOJ| N*BE M| 22| = H| 2[5 7t

- 6.78,13B R O| X|CH ZO| F2[2| B BF V10017l O| 2A| M| 22| =2 = Z[CH Hi X
AO|Z=7H1¢
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Greedy : 7} 2HE =2 74 MEH

=
Repetition_penalty : Greedy AI&A| £0| A&, S2[0] BtS K| O

Greedy2| A 7t 7|25 QI THO| M A wbtd
ZI0| 2l 0j| 2} S2|0f HHEO|Lt M A 2ZEHO|
U=

O|Lt, &8 TH7t
MO 2 JH= AEH0|



Sampling

StE 210 [
Temperature : F22E
H| ==

CHOJ AH A

o EZO| X[LIKAH HEE k= d&E =&,

TopK:k/HE FEZ F1 HET

T 2 =& HO= ki O|UigtAM MERE E = US
TopP: 2= P GA| = & O HEE
Cuevin,, Pw|“The”) = 0.94 Tuevia,, Pw|“The”, “car”) = 0.97
—_— —

P(w|“The”) P(w|“The”, “car”)

oof| Zt77t=
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HE2 mj2to|E

IT AF AHE=E A,
T ME 1888
A I C} 3 A ni2folg x|
L ~
O=2 O E — T . 365 410 temperature 0.0
top_p 0.8
-HAEM S B2 ANAAHEZ 28 (52|10 = X 0)2 ?I3H, repetiton_penaltyE 52 &
out_seq_length 16

(=]
-CHEH QI EA He52 WEA 57| 2{6H temperature 4/ 2 022 RS L|LCH
repetition_penalty 5

greedy True
stop_sequences ["\n']
71 9| mjato|g
mjeto|g| 4]

recompute False

top_k 0

start

restart
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EUMAZMO|HAR A Mz QHEAE Sf=7 OtL[2l, /2 = StLH d
ofLto| HfX| 2Hofl 2 A7t LHEH d5 XotE 22 F

Me &2 YEFE BHo ddofA,
Me 7l &5 Brof 480 otF2| & M7EX| Tl

oAl of 2 A7F 2 M= o T 7HE

o] S X}IRH A MSIE E 2~
01') 1712 H2 =S 4, stop ( max(inputs) +max_tokens )

eggl| B eggs, applel| B apples”| ‘8 4 | O OF StL, l

eggsar, apples 7 &= &2
alp(p|1]e alp[p[1]efs]
le[s]s] e [e]e]lsfalr]

start ( min(inputs) )

*2H24 O|1F : https://github.com/huggingface/transformers/issues/3021
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-HIAEg 0 OrEIEX 2 Z2[0f BHE M| O] 2 {3l repetition_penaltyE 322 &
- out_seq_length (X|CH THO]| 84 2=)7} 500| 7| I-Z 0| stop_sequencel] [[IE H&
XHo] gt Ao 2 of &
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mjato|Ef
temperature
greedy
top_p
top_k
out_seq_length
recompute
repetition_penalty

stop_sequences
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start

restart
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A100 QIS = HE| gpuU 2t 0f|A{ 1.5 ~ 2Hl| 5 2F4t
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GPU |2 2| 32GB > 80GB =7}

_HYX| AFO|= 2HH O|AF =7}

GPUEIY * 7%= | 398 R & ALC A

V100 * 4 1 (7|
A100 * 4 1.5
V100 * 8 1.63

A100 * 8 2.34
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T4 vs. V100 vs. A100 (22! AO|= : 6.7B)
- T4vs.V1002| AR 20~25% A5 TFA
- Thvs. A1002| B2 70~106% 5 ThA
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. V100 SfLF M= HHECHT4E 7 AT CH2F 11~209% =2 2
- A100 2 V100 CHiH| f 2Hf| EEr&L|Cf

2

15

1
0.5 ' l '
0
8 16

32
gt ehol =

THol W AlZE AT ER (T4 7| F)

A100



EEEEE
2021



m DEVIEW
2021

oj0] st5 =l Z&0| 22 HO|H=

-

<

AL
LI

SAO0| £ Lf Lt

Sk
=

EHOZoZMN =7}

HEAA0 O 2 7H2] O

®)
-



43.1 52"

0-shot
- OMEotENFTE=A
1-shot

- O|N[E StLE 2o = A

Few-shot
- OINE o2 7 20

The three settings we explore for in-context learning

Zero-shot

The model predicts the answer given only a natural language
description of the task. No gradient updates are performed.

Translate English to French: task description
cheese => prompt
One-shot

In addition to the task description, the model sees a single
example of the task. No gradient updates are performed.

Translate English to French: task description

sea otter => loutre de mer example

cheese => prompt
Few-shot

In addition to the task description, the model sees a few
examples of the task. No gradient updates are performed.

Translate English to French: task description
sea otter => loutre de mer examples
peppermint => menthe poivrée

plush girafe => girafe peluche

cheese => prompt
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43.2 75k 282 T

Zero-shot

The model predicts the answer given only a natural language
description of the task. No gradient updates are performed.

,,[Q

Zero-shot One-shot Few-shot
Translate English to French: task description ]

Natural Language Prompt2]| G| S—)
a atural Language
> H|A30 CHot XpHO| L4 60 Prompt

175B Params

Accuracy (%)

- 13B Params

- 1.3B Params

Number of Examples in Context (K) Context = %’ EII #._I E_I (k=m¢\|=)
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58 °C

Disk Usage Memory Usage GPU Total Utilizat...

GPU A SGPUx QILHHERF  Speed Up

V100  2ch 1671 X 101E) o™

A1 OO 2EH 1 67H X 1.3 SRR GPU Avg. Mem. C.
V100 2cH 1671 0 1.85 \ \ 40.9%

Hostname Kernel System Total Pow..

150%

4.19.12-
1.el7.elrepo.x86_64
GPU SM Clocks GPU Memory Clo.
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1. MLOps= Cf O| A MEHO] Ol E4:0|mH, LIOF7hA| £| &3} TR

GPT3 Performance Study

2. LatencyOfl = HO| F= 24 = MM EHO| =

- 3 EF 9 B ALO| =0 latency E ub-linearStA| &7}
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5. Ol E.jﬁ M8 E 2l A X H(FasterTransformer) AFEA| 2~4Hl H-5 gFat
6. V100 > A100 4 A| 1.5~2H H& kAt

v =R EHQD'.;L gl NVLlnk e Y0 2 G
7. 0101 R 2 M= &2 HEH

0Ot

S

XMt T
+8. B X| AIO|=, GPU B F, E L0 et el = THO{ 7t CHE o= UL}
- WE matrixmul G 2= 2 02|F0| HEtX| 7| 2. S22 H|=

+9. D= Ol HA = Fp162 2 FIAMSI T U1, 5o far so good!
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Al & Data Platform 27|

- https://naver-career.gitbook.io/kr/service/search/ai-and-data-platform

A& AT

O — 1=

- https://d2.naver.com/news/7591059
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