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OH=ERSE XAl FRE Grok-1

Grok- | HEIZHEREAKNTERXIESIEEY https://github.com/xai-org/grok- |

Elon Musk &
@elonmusk

Tell us more about the “Open” part of OpenAl ...

3:36 AM - Mar 18, 2024 - 2054K Views March 28, 2024

Announcing Grok-1.5

Grok-1.5 comes with improved reasoning
capabilities and a context length of
128,000 tokens. Available on X soon.
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Opus
. Our most intelligent model, which
.

can handle complex analysis,
) Sonnet longer tasks with multiple steps,
4 . .
5 e Tt Ouir best combination of and higher-order math and coding
- -
= performance and speed for tasks.
z Haiku efficient, high-throughput tasks.

Our fastest model that can
execute lightweight actions, with
industry-leading speed.

COST

Pl ZOMI 8  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/
https://www.anthropic.com/

— RIS 10 (2B ZHEm

RI200 5 FNARE! —FriK10{2555T, B ZRBEAEEBEFHR AT KIMI Chat

https://kimi.moonshot.cn/

R4,
RMRE A 2 REE

SR EERFR U N E BN R

W Kimi EEEEE Moonshot FIF&

Kimi E—1MHEEBAX " AF NEEDF, AINU—OSEST FRFaxXFFREN APLER, Bsmxdk, 1LETE
—TRAFNNR, B ERAR, 1RAER ARG R iR

-

ZOMI

9  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/
https://kimi.moonshot.cn/

—FRIE 10 {ZEThIAZIGMH

1
% LR v

@ Q

300133 i FReE

-I 1 06 = 11.06 & 210.3{Z =tt 4.49
- 1£% 9.52 iiE 180.112 % 32.09%
184 19.96% 7F 9.68 wm™ 49.02 # 52.87(Z
L mm A SHa 2/4284 o x
BEEERSME 11.06 10 XL— 2730 E£—0 v

pal:d] HK BK BK
Hek v B UA5:8.08 10:6.89

FH Bz (O

30:5.78 AIEX
11.74 11.06—
9.60

I
03-22

® ZOMI

e E]

300133
603533
603721
688095
688787
002343
301085
301313
300442
300182
002432
300454
688111
601801
603598
300634
300364
002858
002929
300315
600556
300541
603322

i SRERIBER,

fEIFR

s
BRI
thrKiE
B
EFERE
R
TR
AR
SRR
PERRAE
NREST

RIEIR.

N

e G
ElValS
e
hIEL
HEEE
e )
FlRH
NS
ToitEE
HBIEE

Kimitiff:Shg—58
3FES 2023F4%
SOD mwE AR
(%) (%)
210.26  101.46
14260  83.87
5537 7441  -147.66
77.61 7086 -5582.84
5593 5998  -205.04
4379 5041
6152 4095  -2.94
3248  31.66
580.35  30.08" 5022
176.08 _~29.61
25260 2833° -92.52
'33084 2429  -1.64
152280 2170  17.92
16868  21.14
5772 2114 S
9557 2103  50.20
24927 1829  1AS
2342 1405 -103.42
12462 1335
166.56 1241  107.94
103.04  12.20
5177 1179  50.12
6041  -0.83

PRIR, TS XiEElRAEER

202371
(Z7)

-0.08
-0.99
-0.31

0.78
18.00
12.00

1.91
13.18
0.53

3.38
0.88
-1.55

2.00

1.60

AHXFEiZ]J: K|m|¢ P RQIJ23/\0

ST KimiBEENFIFEL, 3
BES, BLSRREMAK,

TSk RRRETREM31ENR, AR
TKIE=NA101.46%, NEISBZRE
HiH T 7 RESIE, HRIRES
B AKimi,

ERRE. SRR
= B ABKIEY#BId 70%,

BB

10  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

@ ZOMI

MIXERKXIEEFITREE Step 275

B EStep-| TZHHRLLM && Step-1V F{ZSEIMLM && Step-2 J5{ZRIIE MoE LLM FlEEHR

https://wwiyBEERR.com/#step2 Step-1V  Step2  FRTA

Step-2 =
BIL2EHBE KRR

BICZHMoEXIRE!, EEEE. FHHA

BigidA >

enzomil 2.github.io/



https://chenzomi12.github.io/
https://www.stepfun.com/

AI=BEIN

=B FHH<E R RAR Ad1E) 1401
« « YIZk 32k . .
DBRX 132B 16 * MOE (4 * 36B Act) HETR 301 12T FiR 2024-03-27 Databricks
Step-1/2 / MOE / / AR 2024-03-24 MEXER
Mistral v0.2 7B 8 * MOE (2* 7B Act) YIIE5 32K / Tiny FFIR 2024-03-24 Mistral Al
’ HEIR 32K Large [FiR
KIMI Chat / / ig% ;ggglg'(:w / FANE 2024-03-18 BZEEHE
A 2 .
Grok-1 314B 8 * MOE (2*Act) %g |82'§K / FR 2024-03-17 XAl
0.5B. 1.8B. 4B . .
~ ~ ~ . 2 N - -
Qwenl.5 7B. 14B ] 72B Decoder-only Y45 32k / FHIR 2024-02-07 o ER
Claude 2.1 / / HETE 200K / AR 2023-11-25 Anthropic

® ZOMI

12

Course: chenzomil2.github.io



https://chenzomi12.github.io/

2. LLM KFE51

@@@@@



https://chenzomi12.github.io/

LLM KiEBIFFKE

Claude (100K)

100000
75000
50000
GPT-4 (32K)
25000
GPT-4 (8K)
GPT-3 (2K) Codex (2K) PALM (2K) GPT-3.5 (4K)
0@ o o -
July 2020 July 2021 January 2022 Dec 2022 January 2023 May 2023 June 2023
Year

® ZOMI

14 Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

KNP KRR ZFH

Context window

(Tokens)
M Claude3, Geminil.5
j A
|
// [
|
~200k Claude2.1
~Magk A GPT-4
S |
ﬂ/ RoPE / Self-extend :
~32k Mixtral
A A
! |
I |
~ gk : | Mistral
! |
~dk Phi-2  LLaMA2
Tokens
(Pre,-'trainiv\g)
1.5T 2 >2T?

® ZOMI

KIMI E25A978] 20235F10H, BJLASZiS iR
T KERZH20AXE, E5 10 BR9RT
BN, BZREEEREIENABENRSI0E,

KX ABEIERIEHI S Hgemini 1.5, Claude3
Y5100 5token, kimi 2005X=F 3
B EEE SN A IREKYE,

15 Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

IKEFEFHEARBEEE |- IGEIREL BT

~90% Y| ZREHE Token /N F IK;

o/ XK < .
<1% YIZREHE Token IKE T 32K;
8K
0.012 - 7K A S [ Analgesics-induced acute liver failurel
Bk RN
Sk e
0.010 o S X
2 0.008 1 g ZAN N NN NN
%0.006- g 14.0k 20 40 60 — 80 100
E “ ooklB " [T Tramadol-related mortalities
g 0.004 4 10.0k
8.0k r-f-f'
6.0k4 FoR
0.0021 4.0kd RN
20k KRR
0.000 - O S T - T . —— : . ; v
50 100 150 200 250 300 350 400 0 100 200 300 400 500 600 700
sequence length Sequence length

& ZOMI 16 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

IKEFUEARBRE 11: SIHEREASFIEEIZN

I REEREBBAFYHKEFFESIEI 0(n?);
MAFIRKEBR, RRFEFIFT, FHTERSEREF AR MFU BT,

short-range medium-range long-range
0 0.010 0.010 0.010
« 256 -\”.\ —}‘3’\,, Divide up the wordlist.
% e 0.008 0.008 & 0.008
c 4 g = ¥
£ : ; iy
£ 768- 0.006 b 0.006 ~1.. | » 0.006 Send tasks to each other computer.
Stage-1 £ 1024 - : N -,
Model 8 1280 - 0.004 RS 0.004 0.004 / / M
& 1536 - m‘ t
21792 - - 0.002 [-0.002 . [-0.002 Count all Count all Count all
2048+ tor 0 0 =0.000 C TR e 000 7T 7T U T, "e0.000 the “” me "‘B” e me “Z”
words words words
0 0.010 0.010 - 0.010 \ \ W‘/
y 256 \\’ 0.008 0.008 B, 0.008
2 s12- \ ' ' g (i ' Add the 26 partial results.
, § 768+ ) : 0.006 - Tk 0.006
Baseline 2 1024 - . | ™
Model ‘el oicos B iy 0.004 Divide that sum by the total
£ 1536 o P number of words.
[} 3 = ;"’;, |
& 1792 - g 0.002 i, [rooo2
2048 A | 1 1 1 1 1 Ii‘ - 0.000 b | 1 1 ' 1 ' 1 1 \ | - 0000 Repon that averm‘
o O N O & O © N © ©C O N OO < O O N @©
n 4~ © N0 MO T n 4 O N oo MmO
N N ~NO NN ™SO N N ™~SONWI;L NSO
™~ = = = N ™ = = =~ (N
key position index key position index

2 ZOMI 17  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

IKEFUEIARTEE 111: 1EBEE DT

REMERE LB E Y IKEY BT, YT IS HRE;
A NERRREREN Y FRIER.

552 3.8
—— Codellama-13b-hf
3.6 ——— Yarn-Llama-2-13b-64k
’ —— Yarn-Llama-2-13b-128k
5.0 - —— togethercomputer/LLaMA-2-7B-32K
- 3.4 —— CodelLlama-7b-hf
g —— Yarn-Llama-2-7b-64k
8324 —— Yarn-Llama-2-7b-128k
4.8 - i
]
g 2301
>
48 % 281
2
&
—— scale = 1 (LLaMA, no finetuning) 2.6
4.4 7 ~~- scale=2
—— a = 2 (this method, no finetuning) 2.4 -
—_— =4
— =8
4.2 T T T T T T T 2.2 T T T T T T
0 2000 4000 6000 8000 10000 12000 0 20000 40000 60000 80000 100000 120000

Context length Context Window

2 ZOMI 18  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

BdGREE. 2R, TiEscERES

® ZOMI

K5

HIETRE

KXA/E30H  FHBRBFKFIIEIE. Bontext BHMERFS!

P

R« REBES X TERMRIKFS

54T 1 : SequenceParallelism Megatron-LM 3§ Feature 34T

RRIE

F5347 11 : DeepSpeed-Ulysses SHINRFFI#H1THT

AttentionfiliE : PageAttention/RingAttention

REEx

RoPE : Enhanced Transformer with Rotary Position Embedding

1. Position (VBB - ALiBi : Train Short, Test Long: Attention with Linear Biases Enables Input Length Extrapolation

PoSE : PoSE: Efficient Context Window Extension of LLMs via Positional Skip-wise Training

StreamingLLM : Efficient Streaming Language Models with Attention Sinks

2. AttentionfEEiit - LM-Infinite: Zero-Shot Extreme Length Generalization for Large Language Models

SlidingWindows : Longformer: The Long-Document Transformer

H20: Heavy-Hitter Oracle for Efficient Generative Inference of Large Language Models

3.KV-Cache (-

FlexGen : Battery Storage Energy Management by FlexGen

4. BEFRME - LongLoRA: Efficient Fine-tuning of Long-Context Large Language Models

19  Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

KRR

® ZOMI

EIFHIRFESA: B B L TYEN, LM U S EE P KRR BER,
N SMEE. [RIEFESAIMEEE.

ISEEUiEE: B ETXENO, #E) LLM BEFiiaECiErmaaIseiR, MmEEiENiE
R,

BUH 8% R E T EMTEFHREIRNENEN, TEHEEZWANE. kNXiEFFR
H, ESaIERE.

1858 few-shot BE/]: LLM TTLASEIFHIHST few-shot 23, IBREFES 2L, LM HiEE
1J Prompt FLAJLALLIRBYZZIEE .

20 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

3. MOERY#HERR

@ yAoJ\\ 21 Course: chenzomil2.github.io



https://chenzomi12.github.io/

KEFHEARBEEE |- G RERIIE

Gate NetworkZEEF[]Expert Network3L[F]1)(|Z

{RIE Expert 1)|[2

® ZOMI

0 Hash epoch 200 epoch 400 epoch 600

2048
4096

(o]
-
SN
N

o AN
- O O
S O b
A~ OO 0 O

o

Token per communication group
o
o H
0o

D BN
- O
B

AN

Switch

I
][

Loc

0 2 46 811214 0 2 4 6 8 101214 0 2 4 6 8 101214 0 2 4 6 8 101214 0 2 4 6 8 101214

Expert reference number

K, ATHY T E I ELoss;
3596, MMTERIBRREE (15% Expert Deal 75% Data)

epoch 800

(e

epoch 1000

22

|~1000

[ 5000
2500
-0

I» 2000

Course https://chenzomil 2.github.io/



https://chenzomi12.github.io/

KB AR |1: ISR

« AN[E Expert )5 EIAE rank, TIREHT{T Token 22H;;
- MOE &8585 ALL2ALL, TinzlinAE(EiERT Gtk R, 220 MFU;

e e e e e e e cCcsscaaa
\ e Ny e -
pr- - -~

..................................................

svonaEn voteo ! (oo AEAR: el e REBEE
GPUlEﬂEm cal # Geu 1 [ [ IE B L anconn § 6PU1 IR H | |
i T SN 3 e S
-§=zg=§=gug=g=!z Node 1 i * :?:ngsgeg.-::eqsgz!’ Node 1 :In(:raUnZOZe: =§=29=3=!“"n=="[;|=g1 Node 1
¢ ceus [ 0 B ' {ru > (1] [ [ i) - amoan it GPU 3 [N W [0 [
Local Transform
Output Data ‘1’ ________________
Iéiébﬁéﬁiﬁﬁﬁﬁlﬁ!iﬁlﬁiﬁ@‘ : GPU°HBIB 5
cugEmn & e v OEBE 7T
B vy Frrrs e 2.GPU1<-->GPU 3 N )
ﬂ%!EEQWdJ u$£EQEQ<M;
T o [ ] (2] g rus I 0 M

\
-----------------------------------------------------------
-------------------------------------

2 ZOMI 23 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

4. § LLME%E

@ yAoJ\\ 24 Course: chenzomil2.github.io



https://chenzomi12.github.io/

LLM XiRBERREES5EE

X RIRBI ARG S

EINE R

EATREY)[ZR8E0], KRB

MNIHE B, KRR B, KRR
23 FFEZEIRME LLAMA, 24 SFESMNTIRARARE A AME RIRTG AR R AR L R ?
B BEXRERENERSN LLM KRB Z 1A HIRE R ?
KIMI SRS fRRIHEET?

® ZOMI

AFIRRIEM, ERAREREGETREAA R HENSLER;
KA, MOERBRZE 24 AR LLM KiRE (7B~300B) =UNIIZRFIEREEE S,

/INRREE LLM KA=EY (1B ~ 7B) 158077 Al PC. Al Phone MW FRIRIEED;

25

Course https://ch

enzomil 2.github.io/



https://chenzomi12.github.io/

% Key Points
- KFRHEERIEIRESR[E] Recall (Accuracy of Retrieval), MAREI{ESES] (Generative)

Top Of
Document 0% Doc Depth 100%
089% Accuracy Of
A ]L‘g‘: Retrieval

213%
2.84%
378%

501% Claude 2.1 200K retrieval

661% accuracy progressively
868% decreased as context

n3e lengths increased.

14.62%
18.68%
23.56%
29.26%

Placed Fact 3570%

4270%

Document 50% Doc Depth
Depth 64.29%

50%
Accuracy Of
Retrieval

v 98.80% o%
Accuracy Of
Retrieval

Bottom Of 100% Doc Depth
Document K

7K 18K 19K 24K 30K 36K 42K 48K 54K 60K 65K 7K 77K 83K 89K 95K 101K 106K 12K 18K 124K 130K 136K 141K 147K 153K 159K 165K 170K 177K 182K 188K 194K 200K

-

- Context Length (# Tokens)

26  Course https://chenzomil2.github.io/

® ZOMI


https://chenzomi12.github.io/

MOE iRS%Z Key Points

MOE MRS ERNMERESHE, MAREEER

Benchmark 1 Grok-1.5 Mistral Large Claude 2 Claude 3 Sonnet Gemini Pro 1.5 4 Claude 3 Opus

81.2% : : 86.8

23.9%

HumanEval

27  Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

WBEEREAER~HEE

23 FIRME LLAMA EEEK LLAMA (YI X&) |, 24 FEYMNTIRAIRKIRA
REERIE LLAMA3 B TEEX? EE2HET Grok, DBRXHIT LI/L2 HATHRIERIEEN?
LLM BRI Bt DR NERG? NMARS? BUEXRITER? HLAESM SORA FiE?
EXEINEER M, SR ARRAHBER LLM KIREGIE?

& 70MI 28 Course chenzomil2.github.io



https://chenzomi12.github.io/

WBEEREAER~HEE

23 FIRME LLAMA EEEK LLAMA (Y1 XiRE) | 24 FEIMNFIRARXRE :
L A ABESRMERERENARERAT, MEENRE?
2. NREEBRFEHEIE N FFZO0AT, MAREEZR?
3. K& KPI SEANAFNTKEE SR, FEREREENZMCAIEI22E]?

& 7ZO0MI 29 Course chenzomil?2.github.io



https://chenzomi12.github.io/

& 70MI 30 Course: chenzomil2.github.io



https://chenzomi12.github.io/

MitE~REE

© 23 FERH LLAMA RYURESTE ( BaiChuan etc.) , 24 FEIMNTEREXEAK:
| SNZHF/R Gaudi2 POC R REEIERD LLAMA RAIREL, ITHFR 24 SFRESSDIRIBITIRAEREL?
2. BRERUTESS NEBERC/HEER SEEREREANGEE, 24 FREEHTEREREE]?
3. WMARIERF? REKERES], WERPYLIERE && f5E Benchmark, LLM KTREIR1THZ

& 7ZO0MI 31 Course chenzomil?2.github.io



https://chenzomi12.github.io/

& 70MI 32 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

XIREEREE |

A BRHIL KM SRR, KT—IRLE, #nam  —KhiE—i=:
A RERIZRHAEEILUCH, RESHME... \EBREE, WREKXE; HRERRATE Al HitfT
A (B2, 1BEF) IERMSEEERRE?

HERTR AITLE AU, EEAEEE A MR FEEEE—/, 24 ZOM ST
ST ZOMI;

RSB EAERANR, BT ¥, T RilmEiRigE
B, EEARREIN A, J)IE—MEREL,

& 7ZO0MI 33 Course chenzomil?2.github.io



https://chenzomi12.github.io/

& 7Z0MI 34 Course https://chenzomil2.github.io/



https://chenzomi12.github.io/

YHSRLEEE I

o 24 FEHMIEBLFEFIAREXNIRA :
| SEEAN (24 ) MARKIRBEVERE, EEEEAEEDIIEZ, KIABIF NVIDIA/AMD £ GPU \E];
). KEETEFEASLE)IZIRSSE, HBM NTE. RDMA HEH,. SeEHYPAMFHARN K, FIF XXX;

& 7ZO0MI 35 Course chenzomil?2.github.io



https://chenzomi12.github.io/

BARFKHEABMTTAE. §IRE.
FNMER, WESYERAVEREHRA

Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2023 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.

@ ZOMI

Course chenzomil 2.sithub.io

GitHub github.com/chenzomil2/DeeplLearningSystem



https://chenzomi12.github.io/
https://github.com/chenzomi12/DeepLearningSystem

