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Outline SoftBank

BE  SlurmBRE(CH UV TLLMOFinetuning& 17 5> E1THIDET

e Beyond Al Sandbox & SlurmiiE

e LLM®MFinetuning
o BRFMUE
o TRLOSFTTrainerR— XXM d— RDE{THI
o VLLMTCO#E:ERA
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[ZC®HIC — SoftBank

N

SandboxMDFEABIZBNT LI I N RIS OF XEVSDDITTIEHEDTE A
Sandbox3BHF—LDHAR. FZDOMSIurm/EEFLVA BFOOXIVRLETL
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Beyond Al Sandbox i 2
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Beyond Al Sandbox# & SoftBank

O5 - > Node

GPU Nod
sv-gpu01 oae

A100 40GB x 4 | S0’
ssh A100 80GB x 8

[} (2

Jupyter Node

sSNACPU Node

XEERICEBEHRLEDD
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Slurm == SoftBank

Slurm: HPCIRIBMI(TND I3 TR T T2 -V TV —-XEEI X T L
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Slurm E*:I <R SoftBank

o BIRENSR
o sinfo: J — RIKRDOHESE
o squeue:job¥F 1—NDKRTR
o =T EILR
o srun: MEMNLTOTS LDOERTLE (jobMEHN)
o sbhatch: NwFIaTDEA EHAKRIES)
o scancel: I 5E LU cjobZ =1L

n
batchEfT T 7 1 )L(.sh)DIERK
sbatchTIa D& A
squeue CASINZT a TDHESR
logDIEES

5 1

U'I-bU\II\.)AEH.
- - - - - -

https://slurm.schedmd.com/pdfs/summary.pdf
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IBHRESR

sinfo

/—FDRBEHRT S
ryota.hirobuchi@sv-gpu@1:~$ sinfo
PARTITION AVAIL TIMELIMIT NODES NODELIST

sv-dgx
sv-dgx
sv-dgx
test*

testx

testx*
cpuonly
sb_cotofure
sb_cotofure
sb_cotofure

squeue

sv-dgx01
sv-dgx05
sv-dgx[02-04]

up 4-04:00:00 1

up 4-04:00:00 1

up 4-04:00:00 3

up 1:00:00 1 sv-dgx01

up 1:00:00 1 sv-dgx05

up 1:00:00 3 sv-dgx[02-04]
up 4-04:00:00 1 sv-cpu@1

up :00:00 1 sv-dgx01

up 4-04:00:00 1 sv-dgx05

up :00:00 3 sv-dgx[02-04]

ryota.hirobuchi@sv-dgx@1:~/vllm_infer$ squeue

SoftBank Corp. Al Strategy Office

JOBID PARTITION NAME USER ST TIME NODES

81170 sb_cotofu R 2-04:40:11
81201 sv-dgx infer_l1l ryota.hi R 0:43
81176 sv-dgx B N : R 1-02:07:18

STRICTLY CONFIDENTIAL

NODELIST(REASON)

sv-dgx01
sv-dgx01
sv-dgx05

SoftBank



sbatchCH#RZRITTHS

#! /bin/bash

#SBATCH --job-name=test-slurm # name
#SBATCH -p sv-dgx #partition
#SBTACH —mem=10G # mem
#SBATCH --time 1:00:00
#SBATCH --output=job_%x-%)j_stdout.out
#SBATCH --error=job_%x-%j_stdout.out

echo "hello world"
sleep 30
echo "goodbye world"

# maximum execution time (HH:MM:SS)
# output file name
# stdout file name

Partition
Slurmcn DY — X BB BN
BRABICIBEINE/ A\—FTrYareEFEHITD

XEYIERE
#SBATCH --mem=xxxG &iBROEELFL &>

ryota.hirobuchi@sv-gpu@1:~/slurm_examples$ 1ls

echo.slurm

ryota.hirobuchi@sv-gpu@1:~/slurm_examples$ sbatch echo.slurm

Submitted batch job 81353

ryota.hirobuchi@sv-gpu@1:~/slurm_examples$ squeue

JOBID PARTITION NAME

81353 sv-dgx test-slu ryota.hi R

81322 sv-dgx

TIME NODES NODELIST(REASON)
0:01 1 sv-dgx02
4:48:26 1 sv-dgx01

.hirobuchi@sv-gpu@1:~/slurm_examples$ cat job_test-slurm-81353_stdout.out

world

.hirobuchi@sv-gpu@1:~/slurm_examples$ squeue

JOBID PARTITION NAME
81322 sv-dgx

TIME NODES NODELIST(REASON)
4:49:07 1 sv-dgx01

.hirobuchi@sv-gpu@1:~/slurm_examples$ cat job_test-slurm-81353_stdout.out

world
e world

SoftBank Corp. Al Strategy Office
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srun CHEFERIBICAS A X SoftBank

srun -p sv-dgx \ #/3—7 1> 3 VIBE D3 o (E UBHLED 2 8 Timeld D3 TH L\ 2 5
--nodes=1 \ #.J — REBUEE
--gres=gpu:2 \ # GPUBUERE
—mem=10G\ # XEUIEE
--time 1:00:00 \

--pty bash # interactive’SERIB(C A D

ryota.hirobuchi@sv-gpu@1i:~$ srun -p sv-dgx --nodes=1 \

> --ntasks-per-node=1 \

> --cpus-per-task=3§ \

> --gres=gpu:2 \

> --mem=100G \

> --time 1:00:00 \

> --pty bash
ryota.hirobuchi@sv-dgx01: ~$ nvidia-smi
ed Apr 17 19:49:28 2024

| NVIDIA-SMI 450.80.02 Driver Version: 450.80.02 CUDA Version: 12
[[mommosmmesresmsmmn s s s e e e e e e e T T Tt +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
| | |
—=p==mm===m=; ——m——poo——===——m===— = |
| 00000000:07:00.0 Off | |
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LLMO)$E ( Chat Model) — SoftBank

Pretrain Instruct Tuning

REAFE T —fB—& ADHHCEDEZOE

11 SHOES ] 11 SHOES ]
a > |

[(cwtﬁﬁbﬂo SAOESEIBNTT . l

Pretrained Model Chat Model
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Instruct Tuning SoftBank

InstructTuning: FEDI/BRPLI X T I(CNITDEEFZE IS TOLEX

Point
o L XRYREZDHZEE
e ChatTemplateZE (WME(CILU TR N—2D VEEM)

label: <|im_start|>user\n SHMO XS (3d<|im_end|>\n<|im_start|>assistant\n SHOXKIFIEN T I <|im_end|>

| |
| -1 1

input: <|im_start|>user\n SHMOX&(3<|im_end|>\n<|im_start|>assistant\nSHDE&IIBN T I <|im_end|>

T chatTemplate |

1 i SHOES ] [%E@%%(zﬂ%ht@ro l |
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SEAFNIFEBOBM: ZeRO

SoftBank

ZeRO:DEANFE(CH(TDSCPUX EUERHEZHIBY SF &
Tensor I35 & DFEHICHARERNICET VOBTRIRBLOAY v ~

Memory q:(—=71§3
gpu, gpu; gpUy.1 Consumed |\ “¢,
Baseline (2+2+K)+«¥ | 120GB
K+W
Stage’l POS 2W + 2¥ + N, 31.4GB
2+ K)+¥
Stagez Pos+g 2¥ + N, 16.6GB
B 2+ 2+ K)*x¥

LA ks 1.9GB

Stage3 Posigip N,

= Parameters Gradients Optimizer States

ZeR0O: Memory Optimizations Toward Training Trillion Parameter Models

&% :https://huggingface.co/docs/transformers/v4.17.0/en/parallelism

SoftBank Corp. Al Strategy Office
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https://zenn.dev/turing_motors/articles/0e6e2baf72ebbc
https://www.deepspeed.ai/assets/files/DeepSpeed_Overview_Japanese_2023Jun7th.pdf
https://www.deepspeed.ai/assets/files/DeepSpeed_Overview_Japanese_2023Jun7th.pdf
https://arxiv.org/abs/1910.02054
https://huggingface.co/docs/transformers/v4.17.0/en/parallelism

ZeRO Stage2? Stage3?

SoftBank

Stage 2 &£Stage3 TIEI ML —RZATMRH D, FODTHRRE

Stage2: ECTHOGPUICETILEZEEEZIMESLHD
Stage3: XEUMWEXO GPUBEDNBEENHNEA

D>EFTILEGPUY 1 X TStageZRIRT D
Memory ‘l:<-=71§B
gpu, gpu; gpUy.1 Consumed N;=é4
Baseline (2+2+K) =W | 12068
K*W¥
Stage’| Pos 2W¥ +2W + N | 31468
Stagez Postg 29 + (“Nﬂ 16.6GB
™~ ] 2+ 2+ K)*x¥ 1
Stage3 Posgip — 1.9GB
"W Parameters Gradients Optimizer States

ZeR0O: Memory Optimizations Toward Training Trillion Parameter Models

22 :https://huggingface.co/docs/transformers/v4.17.0/en/parallelism
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https://zenn.dev/turing_motors/articles/0e6e2baf72ebbc
https://www.deepspeed.ai/assets/files/DeepSpeed_Overview_Japanese_2023Jun7th.pdf
https://www.deepspeed.ai/assets/files/DeepSpeed_Overview_Japanese_2023Jun7th.pdf
https://arxiv.org/abs/1910.02054
https://huggingface.co/docs/transformers/v4.17.0/en/parallelism

DeepSpeed x Huggingface Transformers SoftBank

DeepSpeed

KBEBEETILONE - HZEEERIEIT D515 @
- Microsoft#y | DeepSpeed

- PI3IY X LZeROZ FlIFHTIRE
- KNRECOD—FZEXSDCEELETHEE

Transformers
GPTE(EUSHE T BTransformerEFILERETIT DS 1TSS

- Huggingface®

- HOFOEFIVEKRBCOERICEBRINAEIND @

- DeepSpeedI(c it WY&
- BRERAFEDESEAGINMAARTIAIXVEEHD
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https://huggingface.co/docs/transformers/deepspeed

Finetuning54 75l SoftBank

e TRL

o huggingface®

o BWHDOST1ISY
e axolotl

o yamICTHELS/\wERESZTIL—LT—DOMKL
e |lama factory

o axolotl(ZFELYs webUIN& D i LLaMA Factory
e OpenRLHF

o transformerTrainer&{EHE FHEZER 4
e torchtune OpenRLHF

o pytorchfilELLMZE>S1J35Y
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'U'Dj} La—F SoftBank

LLM-jp SFT (Supervised Fine-Tuning)
https://github.com/lIm-jp/lim-jp-sft

o lim-jplck DIEBENIZSFTH Y FILO—R
e TRLODSFTTrainera Doz T IVILEEH|
e FMHAEFI:IIm-jp-13B

MATRLOSFTIFEFDECHREEHDDTRAAEFTIX YV EE—FHT D
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https://github.com/llm-jp/llm-jp-sft
https://huggingface.co/docs/trl/en/sft_trainer

Eﬁﬁﬁ SoftBank

BAl Sandbox Tl R—LT + LD LU RMEDONode TEHBINTLS

>O5 1 Unode CIRIBBERI NIEEANI(CHEREL &<
¥singularity M1 Y A L—=JUBHEDT. TO>EDEBRITIHZSE IV TOARVONE LNILO

5l (python 3.10@lIm-jp-sft root>r L O KV)

python -m venv .venv
source .venv/bin/activate
export LD_LIBRARY_PATH=/usr/local/cuda/compat:${LD_LIBRARY_PATH}

pip install viim==0.4.0
pip install -r requirements.in
pip uninstall wandb #hfTlEwandbM1 VX E—=ILENTUVBDEBEFICESDET D,

CUDAN\—F 3V
cudal1 4> T # )V~
CUDA123ICHIDE X IUT DX D (CIRIEZ = HE

| export LD_LIBRARY_PATH=/usr/local/cuda/compat:${LD_LIBRARY_PATH} |

SoftBank Corp. Al Strategy Office STRICTLY CONFIDENTIAL



O—RF#fE SoftBank
train.py

main() ->
parser = HfArgumentParser((TrainingArguments, SFTTrainingArguments))
training_args, sft_training_args = parser.parse_args_into_dataclasses()

tokenizer_name_or_path: str = (
sft_training_args.tokenizer_name_or_path or sft_training_args.model_name_or_path

)

logger.info(f"Loading tokenizer from {tokenizer_name_or_path}"

tokenizer = AutoTokenizer.from_pretrained(
tokenizer_name_or_path, T |< 1 D - |<\
use_fast=sft_training_args.use_fast, O e n I Z e r
additional_special_tokens=sft_training_args.additional_special_tokens,
trust_remote_code= ’

logger.info("Loading data")

train_dataset = load_datasets(sft_training_args.data_files)

if sft_training_args.eval_data_files: RY
eval_dataset = load_datasets(sft_training_args.eval_data_files) D a t a S e t I:I I\
training_args.do_eval =
ce:

eval_dataset =

{"text™: "MUT &, ¥RV EFHHET S TN \o \n\N###
{"text": "M, %2> § I fc 9 it N o \N\n###

{"text™: "UTWE. ¥R HY % Vo \n\n###
BRI / AY T, EREBYCHLTIHEEBERE N, \n\n#i# 55
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O—RF#fE SoftBank

DataCollatorForCompletionOnlyLM
SFTICH UL TCpromptEBDDAERE FXEULK D(CmaskZE D(FButil IS R
instruction_template, response template G L 7z tokenMREE T Z mask

logger.info("Formatting prompts")

instruction_ids = tokenizer.encode("\n\n### #577x:\n", add_special_tokens= NIEL
response_ids = tokenizer.encode("\n\n### [52:\n", add_special_tokens= N1:]
collator = DataCollatorForCompletionOnlyLM(

instruction_template=instruction_ids,
response_template=response_.ids,
tokenizer=tokenizer,

rt|>user\n SHOX&K(3<|im_end|>\n<|im_start|>assistant\nSHO XK IHEN T i

SEOXS SHORSEWNTT, @) 1

\ XZINCDODWTXEFERKRERILDtokenizer|CEDIZEDH D

ex: llama2®Mtokenizer

“### Assistant:”

NH:[2277,29937, 4007, 22137, 29901]
B4{A:[835, 4007, 22137, 29901]

SoftBank Corp. Al Strategy Office STRICTLY CONFIDENTIAL



model = AutoModelForCausalLM.from_pretrained(

sft_training_args.model_name_or_path,
trust_remote_code= 3
**kwargs,

trainer = SFTTrainer(
model,
args=training_args,
tokenizer=tokenizer,
train_dataset=train_dataset,
eval_dataset=eval_dataset,
dataset_text_field="text",
data_collator=collator,
peft_config=peft_config,

max_seq_length=sft_training_args.max_seq_length,

logger.info("Training")
trainer.train()

logger.info("Saving model")
trainer.save_model()

SoftBank Corp. Al Strategy Office

Model®load

SoftBank

HFOEFTIVIRZADEFTILT v LI RUADIS R EIBE

SFTTrainer
Finetuning&®£1793%9 35X
transformers.Trainer & i 5%
train() CZ&E

o  TrainingArgssFf) >~ o

o SOz & "text”

STRICTLY CONFIDENTIAL

e args: transformers.TrainerMargsZzBHE S

o data_text_field: A AT —59DHSLEIBE
o FT—9tvrERICLDTEARE

{"text": "BUF .
{"text": "B i,

{"text": "LLF &,
{"text": "L,



https://huggingface.co/docs/transformers/en/main_classes/trainer#transformers.TrainingArguments

J ObE}-\ SoftBank

run_train.slurm

#! /bin/bash

#SBATCH --job-name=test-sft # name N

#SBATCH -p sv-dgx

#SBATCH --nodes=1 # nodes

#SBATCH --ntasks-per-node=1 # crucial - only 1 task per dist per node! =11 =
#SBATCH --cpus-per-task=30 # number of cores per tasks =
#SBATCH --gres=gpu:8 # number of gpu s J O b O) DRKE
#SBATCH --mem=300G

#SBATCH --time 24:00:00 # maximum execution time (HH:MM:SS)

#SBATCH --output=logs/%x-%j_log.out # output file name

#SBATCH --error=logs/%x-%j_log.out # output file name v

export LD_LIBRARY_PATH=/usr/local/cuda/compat:${LD_LIBRARY_PATH} # set cuda 12.3
export BASE_MODEL="IIm-jp/lIm-jp-13b-v1.0"
echo "train ${BASE_MODEL}" ™

export GPUS_PER_NODE=8
export MASTER_ADDR=$(scontrol show hostnames $SLURM_JOB_NODELIST | head -n 1)

export MASTER_PORT=9901 \ tra in. 0% D ;?i

srun --jobid $SLURM_JOBID bash -c 'python -m torch.distributed.run \
--nproc_per_node $GPUS_PER_NODE --nnodes $SLURM_NNODES --node_rank $SLURM_PROCID \
--master_addr $MASTER_ADDR --master_port $MASTER_PORT \
train.py \ v,
--deepspeed ds_config/ds_config_stage2.json \
--data_files data/example.jsonl \
--model_name_or_path $BASE_MODEL \
--output_dir results/$BASE_MODEL \
--num_train_epochs 10 \
--per_device_train_batch_size 1 \
--gradient_accumulation_steps 32 \ . = N
--learning_rate 1e-5\ > t ra I n » py@ Z- j) J 3 J
--warmup_ratio 0.1 \
--Ir_scheduler_type cosine \
--gradient_checkpointing \
--logging_steps 5\
--save_strategy epoch \
--save_only_model '
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JobE A slurmiRsE

SoftBank

run_train.slurm

#! /bin/bash
#SBATCH --job-name=test-sft # name
#SBATCH -p sv-dgx

#SBATCH --nodes=1 # nodes

#SBATCH --ntasks-per-node=1 # crucial - only 1 task per dist per node!
#SBATCH --cpus-per-task=30 # number of cores per tasks

#SBATCH --gres=gpu:8 # number of gpu

#SBATCH --mem=300G

#SBATCH --time 24:00:00 # maximum execution time (HH:MM:SS)
#SBATCH --output=Ilogs/%x-%j_log.out # output file name

#SBATCH --error=logs/%x-%j_log.out # output file name

~

= n—

slurmE<E
y—Xx
logDH F15%
timeoutBFRE

°
°
°
° etc

nodel1&
GPUSH

SoftBank Corp. Al Strategy Office
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JobE A slurmiRsE

run_train.slurm

export GPUS_PER_NODE=8

export MASTER_ADDR=%(scontrol show hostnames
$SLURM_JOB_NODELIST | head -n 1)

export MASTER_PORT=9901

srun --jobid $SLURM_JOBID bash -c 'python -m torch.distributed.run \
--nproc_per_node $GPUS_PER_NODE \
--nnodes $SLURM_NNODES \
--node_rank $SLURM_PROCID \
--master_addr $MASTER_ADDR \
--master_port $MASTER_PORT \
train.py \
--deepspeed ds_config/ds_config_stage2.json \

SoftBank Corp. Al Strategy Office STRICTLY CONFIDENTIAL

SoftBank

» ) m—
train.pyMET
e torch.distributed.run &)
o  Trainer/deepspeed/slurmMigE
e HuggingfaceDRF 1 XYV &SR
e deepspeed config=ERE



https://huggingface.co/docs/transformers/v4.15.0/en/main_classes/deepspeed

DeepSpeed config

SoftBank

DeepSpeedDREERE (BARAFF A XY A5 TOENR)

Stage2, Stage3MEBFEE_C TITD
ds_config_stage2:json——

"train_batch_size": "auto",
"train_micro_batch_size_per_gpu": "auto",
"gradient_accumulation_steps": "auto",
"gradient_clipping": "auto",
"zero_allow_untested_optimizer": true,
"fp16": {
"enabled": "auto",
"loss_scale™: O,
"initial_scale_power": 16,
"loss_scale_window": 1000,
"hysteresis": 2,
"min_loss_scale": 1
B
"zero_optimization": {
"stage": 2,
"allgather_partitions": true,
"allgather_bucket_size": 5e8,
"reduce_scatter": true,
"reduce_bucket_size": 5e8,
"overlap_comm": false,
"contiguous_gradients": true

}
}

ds_config_stage3.json

"zero_optimization": {
"stage": 3,
"reduce_bucket_size": "auto",
"overlap_comm": true,
“contiguous_gradients": true,
"offload_optimizer": {

"device": "none"

}
"offload_param": {

"device": "none"
B
"sub_group_size": 1e9,
"stage3_prefetch_bucket_size": "auto’,
"stage3_param_persistence_threshold": "auto",
"stage3_max_live_parameters": 1e8,
"stage3_max_reuse_distance": 1e8,
"stage3_gather_16bit_weights_on_model_save": true

STRICTLY CONFIDENTIAL
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Job3#t A : TrainingArgs

train.py \
--deepspeed ds_config/ds_config_stage2.json \
--data_files data/example.jsonl \
--model_name_or_path $BASE_MODEL \
--output_dir results/$BASE_MODEL \
--num_train_epochs 3 \
--per_device_train_batch_size 1 \
--gradient_accumulation_steps 32 \
--learning_rate 1e-5\
--warmup_ratio 0.1 \
--Ir_scheduler_type cosine \
--gradient_checkpointing \
--logging_steps 5\
--save_strategy epoch \
--save_only_model '

SoftBank Corp. Al Strategy Office
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SoftBank

BatchSize

— per_device_train_batch_size
X gradient_accumulation_steps
X ) —RF&HizDDGPU
X ) —R#

save_only_model
checkpoint CoptimizeriREE/L & & {RT7E LK)
ZFEBRAZ ULVWESDIFTHUVZAMREL



J Obﬁl SoftBank

jobE A LZBEIN R Z log CTHEER I B

(.venv) ryota.hirobuchi@sv-gpu@1:~/11lm_consortium/11lm-jp-sft$| sbatch scripts/run_train.slurm
Submitted batch job 81403

v logs
test-sft-81393_log.out
test-sft-81395_log.out
test-sft-81396_log.out
test-sft-81398_log.out
test-sft-81402_log.out
test-sft-81403_log.out

Tips:OJ3TRFZtaill CRRCET DRIV TREEE>THC &E
Is -t1 logs/*.out 2>/dev/null | head -n 1 | xargs tail -f -n 1000

{'loss':'1.7723; 'grad_norm': 0.9445900321006775, 'learning_rate': 4.5454545454545455e-06, 'epoch': 0.54}
{'loss': 1.5806, 'grad_norm': 0.7404970526695251, 'learning_rate': 9.090909090909091e-06, 'epoch': 0.68}

{'loss': 1.551, 'grad_norm': 0.6435043215751648, 'learning_rate': 9.958100506132127e-06, 'epoch': 0.81}
29%|{'loss': 1.5401, 'grad_norm': 0.5988965630531311, 'learning_rate': 9.789086620939936e-06, 'epoch': 0.95}
33%|- | 36/108 [21:02<42:25, 35.35s/it]/home/ryota.hirobuchi/l1lm_consortium/11lm-jp-sft/.venv/1lib/pyt
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VLLM CHR

vLLM
PagedAttention’k & & BV TEIERNICLLMO#ERZIT >S5 1I >

from vilm import LLM, SamplingParams

sampling_params = SamplingParams(temperature=0.8, top_p=0.95, max_tokens=200)
model_path = "./results/lim-jp/lim-jp-13b-v1.0"
llm = LLM(
model=model_path, tensor_parallel_size=1
) = 2 .
tokenizer = lim.get_tokenizer()
while True:

input_text = input("user:\n")
prompt = """ Fl&. ¥ RI%ZFHETZERTT. EXRZHEYITHLTIGEZEETHRI L,

### I
{input_text}

#H# DS
prompt_ids = [
tokenizer.encode (prompt)[:-1]

outputs = lim.generate(None, sampling_params, prompt_ids, use_tgdm=
print("output:\n", outputs[0].outputs[0].text)

SoftBank Corp. Al Strategy Office STRICTLY CONFIDENTIAL
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Bikb—o> 0)5&7]“ SoftBank

ChatTemplate BB ~—2 V& EMNY 34l
im_start_token = "<|im_start|>" ChatTemp|ateﬁu(ChatML)

im_end_token = "<|im_end|>"
pad_token="</s>" <!im_start|_>user
tokenizer.pad_token = pad_token Hi therel<|im_end|>

tokenizer.eos_token = im_end_token <!|m_start|>a55|stapt
Nice to meet you!<|im_end|>

<|im_start|>user
Can | ask a question?<|im_end|>

tokenizer.add_special_tokens(
{"additional_special_tokens": [im_start_token, im_end_token]}

model.resize_token_embeddings(

len(tokenizer), eos t pad

pad_to_multiple_of=resize_to_multiple_of - N
if resize_to_multiple_of is not TRLC(deos! :padE 2 5/,5\%73\5) E
s heos==padDEFILIZEED D “
’ o eos:XKRL—DTV, EBRTOLUH—
e pad: attentionCTEEIND

if getattr(model, "generation_config", ) )
model.generation_config.eos_token_id = tokenizer.eos_token_.id
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ChatTemplate BB ~—2 V& EMNY 34l
im_start_token = "<|im_start|>" ChatTemp|ateﬁ|J(ChatML)

im_end_token = "<|im_end|>"
pad_token="</s>" <|.im_start|l>user
tokenizer.pad_token = pad_token Hi therel<|im_end|>

tokenizer.eos_token = im_end_token <!|m_start|>a55|stapt
Nice to meet you!<|im_end|>

<|im_start|>user
Can | ask a question?<|im_end|>

tokenizer.add_special_tokens(
{"additional_special_tokens": [im_start_token, im_end_token]}

model.resize_token_embeddings( Il.rma?: el I | |
’ <|begin_of_text|><|start_header_id|>system<|end_header_id|>
len(tokenizer), eos
. - 5 . {{ system_prompt
pad_to_multiple_of=resize_to_multiple_of TRL }<|eot_id|><|start_header_id|>user<|end_header_id|>
if resize_to_multiple_of is not
| I\ ed {{ user_msg_1
else No e ° }<|eot_id|><|start_header_id|>assistant<|end_header_id|>
P {{ model_answer_1 }}<|eot_id|>

if getattr(model, "generation_config", N )

model.generation_config.eos_token_id = tokenizer.eos_token_.id
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SFTEFJLEChatTemplateldZy R CTEEITSC EMEZ L)
o> tokenizer.chat_template(CEE U TIRTE I B DM (tokenizer_config.json(CIRFEINSD)

messages = [ ChatTemp|ate

i"role": "user", "content": "Hi there!"%, {% for message in messages %}

i"role": "assistant", "content": "Nice to meet you!"%},

{{'<lim_start|>' + message['role'] + '\n' + message['content'] + '<[im_end|>' + '\n'}}

{"role": "user", "content": "Can I ask a question?"% {% endfor %}

{% if add_generation_prompt %}
{{ '<lim_start|>assistant\n' }}
{% endif %}

tokenizer.apply_chat_template(messages, tokenize=False, add_generation_prompt=True)
""U"<|im_start|>user

Hi there!<|im_end|>

<|im_start|>assistant

Nice to meet you!<|im_end|>

<|im_start|>user

Can I ask a question?<|im_end|>
<|im_start|>assistant

Templates for Chat Models
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https://huggingface.co/docs/transformers/main/en/chat_templating

EOF
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