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2017: the Transformer is introduced

2018: the first Transformer-based language models (GPT, BERT)
2019: language models for Swedish authorities project

2020: the birth of LLMs (GPT-3)

2021: the NLU research group at Al Sweden is formed

2022: the first LLM for the Nordics: GPT-SW3
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GPT-SW3 series SWEDEN
Model size N L S h v Total Model FLOPs
126m 1.82 x 108 12 2048 768 64000 3.84 x 1020
356m 1.82 x 108 24 2048 1024 64000 1.05 x 1021
1.3B 1.82 x 108 24 2048 2048 64000 3.44 x 102!
7B 1.40 x 108 32 2048 4096 64000 1.25 x 1022
20B 1.82 x 108 44 2048 6144 64000 4.48 x 1022
40B 1.82 x 108 48 2048 8192 64000 9.11 x 1022
Total 1.56 x 1023
S :  Steps ydel FLOPs per Batc 79 H,Bl L v
B i e Model FLOPs per Batch BLs] (l o + 12!31‘)
N :  Number of samples (N = BS) Bsh (72Lh +12Ls + 6v)
L : Layers . 1 FT.OPs — TONT o},2 S v
5 :  Sequence length Total Model FLOPS N Lk (l 6h N lQJJI.)
h :  Embedding dimension Nsh (72Lh + 12Ls + 6v)
v: Vocabulary size S x Model FLOPs per Batch

magnus.sahlgren@ai.se
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GPT-SW3 series SWEDEN

Model size N L S h v Total Model FLOPs

1.82 x 108 12 2048 768 64000 3.84 x 1020

1.82 x 108 24 2048 1024 64000 1.05 x 1021

1.82 x 108 24 2048 2048 64000 3.44 x 1021

1.40 x 108 32 2048 4096 64000 1.25 x 1022

1.82 x 108 44 2048 6144 64000 4.48 x 1022

1.82 x 108 48 2048 8192 64000 9.11 x 1022

1.56 x 1023

S :  Steps ydel FLOPs per Batc 79 H,Bl L v
B: Batch size Model FLOPs per Batch = 72BLsh* (1+ &= + 357 )
N : Number of samples (N = BS) Bsh (72Lh + 12Ls + 6v)
L : Layers . 1 FT.OPs — TN T.<h? S v
s: Sequence length Total Model FLOP: 72N Lsh (l o + l2f;£.)
h :  Embedding dimension Nsh(72Lh +12Ls + 6v)
v: Vocabulary size S x Model FLOPs per Batch
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GPT-SW3 series SWEDEN

Model size N L S h v Total Model FLOPs
126m 1.82 x 108 12 2048 768 64000 3.84 x 1020

_ _ 356m 1.82 x 108 24 2048 1024 64000 1.05 x 102!

+ Instruction 1.3B 1.82 x 108 24 2048 2048 64000 3.44 x 102!

finetuning 7B 1.40 x 10® 32 2048 4096 64000 1.25 x 1022
20B 1.82 x 108 44 2048 6144 64000 4.48 x 1022
40B 1.82 x 108 48 2048 8192 64000 9.11 x 1022
Total 1.56 x 1023
S :  Steps ydel FLOPs per Batc 79 H,Bl L5 v
Lo Model FLOPs per Batch = 72BLsh” (1 o mL)
N :  Number of samples (N = BS) Bsh (72Lh +12Ls + 6v)
L. Layers Total Model FLOPs = 72N Lsh? (J + )
5 :  Sequence length 6h 12h L
h :  Embedding dimension Nsh(72Lh + 12Ls + 6v)
v:  Vocabulary size S x Model FLOPs per Batch
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Language modeling LM harness
GPT-SW3-40B and Falcon-40B GPT-SW3-40B and GPT-3-1758
B GPT-SW3-408 [ Falcon-40B = GPT-SW3-408 = GPT-3
25 1.00
20
075
15
0.50
1.0
05 0.25
0.0
0.00 "
o Y o & & & & & > v & IS o &
(Lower is better) L . A

(Higher is better)
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Generative Al System Release Method Over Time (All Modalities)
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cehere UghtOn G

Irene Solaiman, The Gradient of Generative Al
Release: Methods and Considerations, 2023
https://arxiv.org/abs/2302.04844
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