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GEMMA #ifix

Bix: Gemma {EEIR]LAES T A and/or IO AN _EAHIETT;
S FFIR~<T, Gemma 2B and Gemma 7B, &R~ &R &) GF IS S EE A,

Embedding Non-embedding
Parameters Parameters

2B 524,550,144  1,981,884,416
7B 786,825,216  7,751,248,896

Model

Table 2 | Parameter counts for both sizes of
Gemma models.
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EMMA #ifiA

transformer decoder Z5¥HTIIZR, YNGR LT
Y K/N/38192/ M token;

Attention: 7B {3 MHA, 2B f&EY(EH MQA (wi
th num_kv_heads = 1);

Embeddings: &—/Z/I] RoPE Embedding, [ERF1E
ZMASHEIH/E embedding 1&g ;

Activations: ReLURSEGEEHLY GeGLU HIEGE.
YJEE, Hlama= B 7 SwiGLU,

Normalizer: &—/2 transformer BJf5&F{$H RMS
Norm #HT—1L.

Parameters 2B 7B
d_model 2048 3072
Layers 18 28
Feedforward hidden dims 32768 49152
Num heads 8 16
Num KV heads 1 16
Head size 256 256
Vocab size 256128 256128

Table 1 | Key model parameters.
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GEMMA {&BIZ R

* Google FR7x:  "Gemma 2B ] 7B SEMEFHEUEEMELL, EEME LI 7 FR&ERIE
BE. " NEAEERENRE, Gemma 7B 1EE{5F . Python {URBERL. FHIRFIERHEIE(ESAIL
MNEENEAF, LT Meta BY Llama 2 7B ] 3B 1REL,

i LLaMA 2 (7B) [ LLaMA 2 (13B) Mistral (7B) [ Gemma (7B)
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GEMMA {RBIHR

MMLU E/ENR A, Gemma 7B
REANGEIL T B AR Rk
S/NIFRREY, AfEd T
BEARMREY, BFE Llama 2 13B,

ZEI (A7} L)\/ J \j::l-j(

ZOMI

LLaMA-2  Mistral Gemma

Benchmark metric 7B 13B 7B 2B 7B

MMLU 5-shot, top-1 45.3 548 625 423 64.3
HellaSwag 0-shot 77.2 80.7 81.0 714 81.2
PIQA 0-shot 78.8 80.5 822 77.3 81.2
SIQA 0-shot 48.3 503 47.0® 49.7 51.8
Boolq 0-shot 77.4 81.7 83.2* 69.4 83.2
Winogrande partial scoring 69.2 728 742 654 723
CQA 7-shot 57.8 67.3 66.3* 653 71.3
OBQA 58.6 57.0 522 47.8 528
ARC-e 752 773 805 732 '8l5
ARC-c 459 494 549 421 53.2
TriviaQA 5-shot 72.1 79.6 62,5 53.2 634
NQ 5-shot 25.7 31.2 232 125 23.0
HumanEval pass@1 12.8 183 26.2 22.0 32.3
MBPP' 3-shot 20.8 30.6 40.2* 29.2 44.4
GSMS8K maj@1 146 28.7 354 17.7 464
MATH 4-shot 25 B39 12.7 11.8 24.3
AGIEval 29.3 39.1 41.2* 242 41.7
BBH 326 394 56.1* 352 55.1
Average 47.0 52.2 54.0 449 564
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GEMMA Z21%

Gemma IRIHE Al [RUBHFEE(L:
fER BN ISP siRR LN A S BFNEMEUREEE.
T ABMAMASRIERNSS (RLHF) | (FIESEEEELSHEETARE—EL
AT EFHEHE Gemma RELXIFSG, #HTATLLEGRA. Bl ullifAEle EaitRElae s,
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GEMMA 5%

Gemma Bg [FHREL] mIFEEAIR:
BRI ATERBIREINE, Fr—eXReEERER
B AT ENNEFIRIEREEINMEREAME AR, ANEREENFFERIMY
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GEMMA E ik

https://ai.google.dev/gemma

https://blog.google/technology/developers/gemma-open-models/

https://huggingface.co/google/gemma-7b

https://opensource.googleblog.com/2024/02/building-open-models-responsibly-gemini-era.html

https://www.kaggle.com/models/google/gemma

https://github.com/google/gemma.cpp
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GEMMA NNiE&EREF 3

NI T EEZMRMEIRTNISER0E (SFT) , 845 JAX. PyTorch . TensorFlow . Kears 3.0
ZHESR,

BERTET A Colab, Kaggle, Hugging Face, MaxText #[] NVIDIA NeMo F[] TensorRT-LLM & T H
&k, HEFREESZ LFERH Gemma;

ST || I8 S VAR Gemma IREUA[EEICAREMN., T{FuhEk Google Cloud Fi&1T, F+8E
ZERELE Vertex Al F1EFX Kubernetes Engine L ;

HEAS S Google §1E, AN RTX Al PC ERFTBEZHIX Al & LB, Bk
JE Gemma AYMEEE;
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NEMOTRON-4 15B LLM

https://arxiv.org/abs/2402.16819
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Nemotron-4 EARER

HAS%]: Nemotron-4 I15B, 8T Token (J512) W%k, 8E1EER TNV A100/H100 EimiTAIERIE
[BRAXERE]

1SRRI e \[EYmAY (RoPE Embedding) . SentencePiece 73iAlgg. RelU EiE. FiREIN
( bias terms) . DHETIAKE (GQA) .

tREI=E:
Number of Hidden Number of Number of Sequence
transformer layers dimension attention heads KV heads length

32 6144 43 8 4096

Table 1: Key hyper-parameters affecting size of Nemotron-4 15B.
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Nemotron-4 i)||Z-E53E

[ Web Crawl (66.3%)
71 Books (4.6%)

[ News Articles (6.7%)
I Academic Papers (5.6%)
I Encyclopedia (1.9%)
B Legal (0.5%)

M Finance (1.5%)

M Other (13.1%)

P A= ARSERIEE:
RIBEERIESHUE (70%)
ZIESBRESEUE (15%)

BICEREE (15%)

Figure 2: Data composition of the English tokens used for pre-training
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Nemotron-4 Fii)ll&

384 N DGX HI100T5 72, &M= 8 NV Hopper 2844 H100 80GB SXM5 GPU;

TR | 6fE A (bfloatl6) EIARRS, & HI00 GPU IEEFILE 989 teraFLOP/s;

B RMEIT NVLink F1 NVSwitchiZE$E, GPU to GPU HE& 900GB/s (/N3 1E450GB/s) ;
BT 8 N NV Mellanox400Gbps HDR InfiniBand EAliEIBIEECEE (HCA) , BFHAENE(S;

{5 8 B&IKEF 1T TP FIEWEFH 1T DP AERIIGAREL, {EFH ZeRO ozl LiLEE, BEEHILX
/NBUIEDD, FUEFHTEM 96 1EINZE 384,
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Nemotron-4 {&BIHER

{EZ&{EFALM-Evaluation Harness{EFT A _EIAMEFS i ENemotron-415B,
Z<3E7 ¥ Nemotron-4 | 5SBIEIXHABANES LI 7 =AY I ERE,

Size SIQA ARC-c ARC-e PIQA Winogrande Hellaswag AVG
13B  50.3 49.4 77.3 79.8 72.8 80.7 68.4

34B  50.9 54.5 79.4 81.9 76.7 83.3 71.1
Baichuan-2 13B - - - 78.1 - 70.8 -
QWEN 14B 779 84.4 90.3 79.9 - 80.2 -
Mistral 7B 47.0° 555 80.0 83.0 75.3 81.3 70.4
Gemma 7B 51.8 53.2 81.5 81.2 72.3 81.2 70.2

Table 3: Results on standard reasoning benchmarks in the zero-shot setting. We report the average across all
tasks where possible for a fair comparison. The values marked with * are read from Gemma Team (2024)
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Nemotron-4 &84

Size BBH MMLU

13B 394 54.8
LLaMA-2 34B 44.1 62.6
Baichuan-2 13B 48.8 59.2
QWEN 14B 534 66.3
Mistral 7B 39.5 60.1
Gemma 7B 55.1 64.3
Nemotron-4 15B 58.7 64.2

Size GSM8K HumanEval MBPP
wne D2 B BB
Baichuan-2 13B 52.8 17.1 30.2
QWEN 14B 60.1 32.2 40.8
Mistral 7B 3547 30.5 40.2*
Gemma 7B 46.4 323 44.4
Nemotron-4 15B 46.0 31.6 40.6

ZOMI
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AR EZF IR AT (13B to 175B) , BIAASR LLM B5URE! Chinchilla &2

100B

Parameters

100M

ZOMI

[4EPUETR Scaling Law | BIEA, TEEREER]. SURMREME/IMIEIL.

i 1]

10B

1021
FLOPs

1023

10%

—— Approach 1
—— Approach 2
—— Approach 3
--- Kaplan et al (2020)

X % ¢ X

Chinchilla (70B)

Gopher (280B)

GPT-3 (175B)
Megatron-Turing NLG (530B)
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Batch Size 3 fYER, BIEERIEHTEFIMEEL FLOP/s FJFHZ=R (MFU) , MFUE{ T GPUTEIEEY
G PRIRIFERER, Y KATE I3 RATTHK,.

Data-parallel size GPUs Iteration time (secs) MFU (%) Batchsize Tokens (B) Time (days)

96 768 0.57 34.3 384 200 0.8
192 1,536 0.58 33.3 768 200 0.4
288 2,304 0.64 30.5 1,152 7,600 11.9

Table 2: Batch size rampup schedule, along with time and efficiency metrics for the Nemotron-4 15B
parameter model.
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Google GEMMA: Gemma fRELZE B LATES T and/or Z5IC AR IN_EAIIEITHIAIREL,

NVDIA Nemotron-4: B AEEEEEN A100 or HI00 GPU_EIETHIER(E BRAXER ] |

=

RAVNRIARERE, BEmlin=
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Al F

APPLE GIVES UP ON APPLE
CAR, MOVES TEAMTO
GENERATIVE Al

AFTER ALL THAT?

RIP Titan

After around a decade of extremely secretive development, Apple is
officially giving up on building an electric car.
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Al F

© Top stories

F Futurism

Apple Gives Up on Apple Car, Moves Team to Generative Al
2 days ago

(® Bloomberg

Apple to Wind Down Electric Car Effort After Decadelong Odyssey
2 days ago

Time Magazine

Apple's Scrapped Car Project Makes Al, Headset Bets More Urgent

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