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1. Ko-kNN-LM: 9431 9l Q

Define "middle ear" (x)

Question Answering:
Question Query

Barack Obama was
born in Hawaii. (x)

Fact Verification: Fact Query

The Divine
Comedy (x)

—>

Jeopardy Question
Generation:
Answer Query

End-to-End Backprop through q and pe

d(2)

The middle ear includes

the tympanic cavity and

the three ossicles. (v)
Question Answering:
Answer Generation

supports (y)

Margin- Fact Verification:
Label Generation
alize

_-}' This l4th century work
iz divided into 3
sections: "Infernc”,
"Purgatorio” &
"Paradisa" (v)

Question Generafion

https://arxiv.org/pdf/2005.11401.pdf
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2 step.
QIEX| A 22

chojol 28 22

Token EHR| IEX|Al 1=

LMO|| hidden stateE queryZ 2IEX|A0f| £|27F 0|2 HM: L2(q, k) = \/Zﬁ‘ffle”(qn — kn)?

Bz S S 28O 2B Hojel =g 23

P(YIX) = Apenn 1x) + (1 = Nppy (vlx), A= 51O I20| B 2k
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H 2. KoGPT2 4

#Params | #Lavers

HHeads

FFN dim | Hidden dim

125M 12

12

072 ThHH

KoGPT22| of2t0|E 7/

Transformers?| C|2H 7|8t 2 &

AbH

=1}
=l

Sl U2 R (SKT_gpt2, Train_data: ot=0{ 27| #i1t 74, REO[HFKX| v1.0, Heft =

3
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Sliding window 7|¥-2 ARRale] o)) ~Eo] 2 23509
ch gh=reo] Wiki do]e] 2] of 80%E AHgele = el e, &
Bl oF |o](107,274,230) Ao|ch. Abdg fjojg] ~Eo]e]

37| = #ig} Ao}

I 2. flolg] ~Eo] 1A

oh=0{ Wiki H|O|E{2| 80% TF AtE

Key value Token Qf 100M

size | 107274239, 768 | 107274239, | Key = [107,274,239 - 768], value = [107,274,239 - 1]
Data slicing = 1024

HO|H AE0
Sliding window At&

Ex) [0, 1024], [0,1024],[512, 1536], [1024, 2048], -,
[total_length - 1024, total_length]

2} B X|OtCt 5129H9] representation 2%
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Distance, pyxyy, Taiss, np.memmap

Faiss-L2 distance(Euclidean distance): L2(q, k) = \/ 768 (qn — ky)?

Prvn 1%) = X, vy en Ly=v; exp(— d(k;, f(x)))

Create a memory-map to an array stored in a binary file on disk.

M2 9Fo| rame AFRSHTE HIO|EAEN AN Ol XDt

This study is a proof-of-concept for the index. It showed that vanilla Faiss with an on-disk file-based storage can be used

with interactive performance.

The code for these experiments can be found here: Distributed on-disk index. It runs at scale 1/1000th on the Deep1B

dataset.

Faiss, indexing 1T vectors https://github.com/facebookresearch/faiss/wiki/Indexing-1T-vectors

Memmap: https://numpy.org/doc/stable/reference/generated/numpy.memmap.html



https://github.com/facebookresearch/faiss/tree/master/benchs/distributed_ondisk
https://github.com/facebookresearch/faiss/wiki/Indexing-1T-vectors
https://numpy.org/doc/stable/reference/generated/numpy.memmap.html

3. Ko-kNN-LM: &1}

or2t0|E Lambda (A)
A 240f| (L2 PPL g}
pyIx) = Appnn (¥[x) + (1 = Npu (]x)
A2 014 SOI5HH &£
20l 0 W7t 2|1= LM 2=
0.100M 50| 7t £2 A2 = Li2LY.
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Lambda (A) 201 [HE PPL H2} (k = 8)
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M - kNN Case

"1m":

"knn":

"lm+knn™: "FH 2t A

"1m probability":
"knn_probability”: °
"knn_lm_percent": "0.2055922746658

Case 1: KNN2| =3
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"label”: "E",

"Im": "=, CIH
"knn": "5

“lm¢knn®: "=, Zl/|=x
"lm_probability": "¢
"knn_probability”: "1
"knn_1m percent”: '
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“1m"™:

"knn":

"Im+knn": "
"1lm_probability”: :
"knn_probability”: "1.@
"knn_Im percent”:

TR D XHAIMS QXD Q' AL
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“labels”:
"values":
"distance”:
"softmax”:

DEG AFE2 /R2[MPF EE AMASHE X0A -
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