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https://hydra.cc/docs/intro
https://github.com/facebookresearch/hydra/tree/main/tools

ST AFEHydraixX i+
SFIEE., PSRASCIGRS

HYZR

ST SIEMAYEREL

o
J U

?

tls!IDEVOEPﬁEﬁHyena%?jJa;kE IRYSEES

WNRI10EZF—EK
1517100k

PPL vs % Hyena layers
(10 total layers)

ZE/DE101MREYE

3.48

3.46

3.44

3.42 A

3.40 A

3.38

Perplexity (PPL)

3.36

3.34 A

0 20 40 60
% Hyena layers

80 100

=

SR

I 7 s

Fig. S7 | Perplexity comparison by amount of hyena layer percentage. We progressively replace attention
for hyena layers and observe improved perplexity, with an optimal hybrid ratio of 90% hyena and 10% atten-
tion. All models use 10 layers and a width of 768. Hyperparameters and FLOPs are controlled.
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def create_mixer_cls(

layer=None,
process_group=None,
attn_layer_idx=None,
attn_cfg=None,
layer_idx=None,
sequence_parallel=True,
device=None,
dtype=None,

factory_kwargs = {"device": device, "dtype": dtype}

for layer_idx in range(12):
mixer_cls = create_mixer_cls(
layer=ssm_config,
attn_layer_idx=[3, 6, 9],
attn_cfg={"num_heads": 8, "causal": True}
layer_idx=layer_idx,

process_group=parallel_group

mixer = mixer_cls(hidden_dim=768)

parallel_kwargs = (
{"process_group": process_group,
if process_group is not None
else {}

"sequence_parallel":

)
if attn_layer_idx is not None and layer_idx in attn_layer_idx:
causal = True if attn_cfg is None else attn_cfg.pop(“"causal”,
fused_bias_fc = (
False if attn_cfg is None else attn_cfg.get("fused_bias_fc",
)
if not fused_bias_fc:

Asecnt DLocess eroln 1

mha_cls = MHA if process_group is None else ParallelMHA
# ParallelMHA doesn't take
if process_group is not None:

attn_cfg = copy.deepcopy(attn_cfg)

attn_cfg.pop("fused_bias_fc", None)
mixer_cls = partial(

mha_cls,

# Don't modify the

sequence_parallel}

True)

Mone—Tonsorbarallel MHA coguiges fused bias_fc*

'fused_bias_fc', it is assumed tfat we fuse matmul + bias

riginal cfg

False)

FIAMHATRIR |, BD

causal=causal,

layer_idx=layer_idx,

**k(attn_cfg if attn_cfg is not None else {}),
**parallel_kwargs,

**factory_kwargs,
Y

else:

fused_bias_fc = False if layer is None else layer.get("fused_bias_fc", False)

if process_group is not None:
assert fused bias fc

mixer_cls = instantiate(
registry.layer,
layer,
partial=True,

~TensorParallel SsM _reguires fused bias_fc"

"| transformerBgy%
LFEES
NABEEXAITEE

layer_idx=layer_idx,
**factory_kwargs,
**parallel_kwargs,

)

T MLNEr Clc = ParCIallccmCle, laver tax=laver.rax,

# **(ssm_cfg if ssm_cfg is not None else {}),
# **parallel_kwargs, **factory_kwargs)

return mixer_cls
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OmegaConf 2—"RJ;EAY Python BLEE18/ZE , B Facebook Al ( Meta ) FF4& ,

OmegaConf TERTAERELMNESE (40 YAML, JSON B Python =B ) , FH32§5
oIESAEH B E.
Overview

OmegaConf is a YAML based hierarchical configuration system, with support for merg-
ing configurations from multiple sources (files, CLI argument, environment variables)
providing a consistent API regardless of how the configuration was created. OmegaConf
also offers runtime type safety via Structured Configs.

Hydra @&3 OmegaConf FISRECEELR , B Meta FI&k , TERTEESAY
S E |, SHFISEERHG. meiTERMNESLIHHITIET.

Hydra

Get Started
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OmegaConf

test_config.yaml

L_\_.UI IIIH._:.'LII 1
model:
name: "resnet59" .
. from omegaconf import OmegaConf
params:
lr: 6.001
batch_size: 32 S %oad el ]
data- config = OmegaConf.load("test_config.yaml")
train_path: "/data/train” * 0.0s

test_path: "/data/test”

print(f"Config info: {config}")
print(f"Model info: {config[ 'model']}")
print(f"Model name: {config[ 'model’]['name’']}")

] v 0.0s

Config info: {'model': {'name': 'resnet50', 'params': {'lr': ©.001, 'batch_size': 32}}, 'daf
Model info: {'name': 'resnet58', 'params': {'lr': ©.001, 'batch_size': 32}}
Model name: resnet5e
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base config.yaml custom_config.yaml
X fq: defaults:
##ﬁlﬂmﬁﬁ ##1%-;&%& ‘ - self _base_: base_config.yaml
figl 'model" 11" 1 config.model.params.batch_size training: tr‘alnlng:' .
config[ 'model’ ][ 'name"] g: batch_size: 256 # BaEMAEIER batch_size
I v 00s batch_size: 64 learning_rate: ©.01 # BEFIJE
32 learning_rate: 8.001 epochs: 50 # JE/M/IZIER
‘resnet5e’ optimizer: "adam"
epochs: 1@ model:
P : name: "efficientnet_be" # ERIEAIZEH
. config.model.params.batch_size = 128 del:
config.model.name config.model.params.batch_size moded: data: .- .
v 00s oo name: “"resneti1g" root_dir: "/datasets/custom_imagenet" # EREBETENXIIEERE
128 pretrained: True
'resnet5e’

data:
root_dir: "/datasets/imagenet"

HHRERE  RETFRIRETH num_workers: 3

base_cfg = OmegaConf.load("base_config.yaml")
custom_cfg = OmegaConf.load("custom_config.yaml")

model : v 00s merged_cfg = OmegaConf.merge(base_cfg, custom cfg)

name: "resnet58" GG
params. .. -
custom cfg.training.optimizer
1lr: 6.68 ® % 04s merged_cfg.training.optimizer
batch_size: 32 Vv 00s

data: ConfigAttributeError Traceback (most "adam’
Cell In[29], line 1
---> 1 custom_cfg.training.optimizer

customAYconfig{¥iErscustomfyE I E
sy immsemergefzAconfigiEia customillbase /B MEE

train_path: "/data/train”
test_path: "/data/test"”
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I iris.yaml
1 model :
2 n_feature: 4
3 n_hidden: 16
4 n_output: 3
5 1r: 0.01
6
7
8 trainer:
9 default_root_dir: outpu
1e accelerator: gpu
11 devices: [@]
12 max_epochs: 5
13 check_val_every_n_epoch: 1
14 logger: true
15 callbacks:
16 model_checkpoint:
17 dirpath: outputs/
18 save_top_k: 1
19 save_last: true
20 monitor: valid_accuracy
21 save_on_train_epoch_end: true
22 mode: max
23 filename: best_model_{epoch:82d}-{valid_accuracy:.2f}
24
25 data:
26 ‘ path: "iris/iris.csv"
27 batch_size: 16

EMECE

XEEIR , XESHFEREELSclasshY
B, FiLASEBRFRIEEE G key%EE
classtEMHEX £ |, XA BT RS

df_train, df_valid, df_test = generate_dataset(config.data.path)
batch_size = config.data.batch_size

train_ds = Iris_Dataset(df_train)

valid_ds = Iris_Dataset(df_valid)

train_dl = torch.utils.data.Dataloader(train_ds,
valid_dl = torch.utils.data.Dataloader(valid_ds,

shuffle = True, batch_size
shuffle = True, batch_size

model save_dir = "./pl_train_output"
n_feature = 4

n_hidden = 16

n_output 3

max_epoch = 18

batch_size = 8

learning_rate = ©.01

monitor = "valid_accuracy"
check_val_every_n_epoch =

batch_size, num_workers
batch_size, num_workers

4)
4)

s BHAAK

model = Lit_iris_classifier(n_feature = n_feature, n_hidden =

## 0megaConf%H§3?H
model = Lit_iris_classifier(**config.model)

n_hidden, n_output =

n_output,lr = learning_rate)

## SEANAEL

trainer = pl.Trainer(
default_root_dir=model_save_dir,
accelerator="gpu" if torch.cuda.is_available() else
devices = [@],

'auto’',

max_epochs = max_epoch,
callbacks=[
> ModelCheckpoint( -

]J
logger=True,
check_val_every_n_epoch = check_val_every_n_epoch

)

=EE OmegaConf%ﬁﬁéﬁt
config.trainer.accelerator =
checkpoint_callback =
trainer = pl.Trainer(
*¥*{k: v for k, v in config.trainer.items() if k !=
callbacks=[checkpoint_callback]

"gpu" if torch.cuda.is_available() else

"callbacks"},

)

VAR VA

‘auto’
ModelCheckpoint(**config.trainer.callbacks.model_checkpoint)
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HFhE W _Fisihydra20megaConffiplushii
OmegaConf EIFFENS , hydra EIRE B4 REI = TRE

hydrae] LAE#5(0)2base_configlYBcE , MAm{&OmegaConf—iFEEmerge(SCIN T HIEAI4RIK)

I' hydra_custom_config.yaml ### hydra_test.py
1 defaults: import hydra
2 - base_config.yaml # BEhdt#EEMEE from omegaconf import DictConfig
3 _self_ # ATEHIIXGES
4 @hydra.main(config_path=".", config_name="hydra_custom_config", version_base="1.1")
5 training: def train(cfg: DictConfig):
6 batch size: 256 print(cfg.training.optimizer)
7 learning_rate: ©.01 .
8 epochs: 5@ e
9
1e model:
11 name: "efficientnet_be"
12 %run hydra_test.py
13 data: ]V 04s
14 root_dir: "/datasets/custom_imagenet"
adam

c:\Users\YoeHuuui\.conda\envs\hyena-dna\lib\site-packages\hydra\ internal\hydra.py:119: Us
See https://hydra.cc/docs/1.2/upgrades/1.1 to 1.2/changes to job working dir/ for more inf
ret = run_job(
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£ Hydra BEE7 , _target  FRRESLAILAEY Python SEEUEREIRIESE | Hydra RIRIEX N ESEEsIEA
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from hydra.utils import instantiate

I hydra_torch.yaml
) - Y from omegaconf import OmegaConf

1 model:

- _target_: torch.nn.Linear cfg = OmegaConf.load("./hydra_torch.yaml")
3 in_features: 128 model = instantiate(cfg.model)

4 out_features: 10 model

v 0.0s

Linear(in_features=128, out_features=10, bias=True)

ERE VAR ABYE)E

trainer:
_target_: pytorch_lightning.Trainer cfg = OmegaConf.load("./hydra_trainer.yaml")
check_val_every_n_epoch: 1 trainer = instantiate(cfg.trainer)
logger: true .
trainer.check_val_every_n_epoch
callbacks: - - - =
- _target_: pytorch_lightning.callbacks.ModelCheckpoint 1] v 0.0s

save_top_k: 1

save_last: true
save_on_train_epoch_end: true
mode: max HPU
filename: "best_model_{epoch:02d}-{valid_accuracy:.2f}"

GPU available: False, used: False
TPU available: False, using: © TPU cores
available: False, using: @ HPUs

1
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5 Config Groups BX&{#F
ey

AEFEA _target_ BN configs/ B MEAOIEEEH:

configs/

— model/

| — resnet.yaml
| L— transformer.yaml

|— optimizer/
| I— adam.yaml
| L— sgd.yaml

bash

python train.py model=transformer optimizer=sgd

EPMARIERIRSER |, 2025

-h configs/
configs/
[4.0K] callbacks
|— [ 322] base.yaml
|— [1.1K] checkpoint.yaml
[ 89] gpu_affinity.yaml
[ 203] rich.yaml
667] wandb.yaml
<] config.yaml
dataset
chromatin_profile.yaml
[1.7K] genomic_benchmark.yaml
[ 289] hg38_fixed_test.yaml
[ 380] hg38_methyl.yaml
[ 349] hg38.yaml
[ 515] 1icl_hg38.yaml
[2.4K] nucleotide_transformer.yaml
[ 568] species.yaml
4.0K] evals
— [2.2K] hg38_decoder . yaml
[ 636] hg38.yaml
hyena_dna_512ks1.yaml
icl_genomics. yaml
instruction_tuned_genomics.yaml
soft_prompting_genomics.yaml
experiment
base.yaml
hg38
.6K] chromatin_profile.yaml
genomic_benchmark_attention.yaml
genomic_benchmark_load_finetuned_model.yaml
genomic_benchmark_scratch.yaml
genomic_benchmark.yaml
hg38_attention.yaml
hg38_fixed_test_attention.yaml
hg38_fixed_test.yaml
hg38_hyena_icl.yaml
hg38_hyena_seqlen_warmup_reload. yaml
hg38_hyena. yaml
hg38_methyl.yaml
hg38. yaml
nucleotide_transformer.yaml
species_attention.yaml
species_seqlen_warmup_reload.yaml
species.yaml

[=[*

h3-conv.yaml
hyena_dna.yaml
hyena-filter.yaml
hyena.yaml
id.yaml
mha_dna.yaml
mha.yaml
transformer . yaml
optimizer
adamw. yaml
adam. yaml
sgd.yaml
pipeline
7] chromatin_profile.yaml
genomic_benchmark. yaml
hg38. yaml
nucleotide_transformer.yaml
species.yaml
scheduler
205] constant_warmup.yaml
124] constant.yaml
234] cosine_warmup_timm.yaml
191] cosine_warmup.yaml
248] cosine.yaml
191] linear_warmup.yaml
165] multistep.yaml
346] plateau.yaml
step.yaml

ETTTTTTTTS

[TTT= TTTT?

84] 1lm.yaml
86] masked_multiclass_classification.yaml
15] multiclass_classification.yaml
22] multilabel_classification.yaml
88] regression.yaml
trainer
debug. yaml
442] default.yaml
full.yaml
643] 1m.yaml
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model: .
_target_: lit_iris_classifier.Lit_iris_classifier model = instantiate(config.model)
n_feature: 4 model
n_hidden: 16 v 0.0s
n_output: 3
lr: ©.01 Lit_iris_classifier(
(model): Iris_classifier(
trainer: (hidden): Linear(in_features=4, out_features=16, bias=True)
_target_: pytorch_lightning.Trainer (relu): ReLU()

default_root_dir: outputs/
accelerator: gpu

devices: 1

max_epochs: 5

(out): Linear(in_features=16, out_features=3, bias=True)

)

(criterion): CrossEntropylLoss()

check_val_every_n_epoch: 1 )
logger: true
callbacks:
- _target_: pytorch_lightning.callbacks.ModelCheckpoint config.trainer.accelerator = "gpu" if torch.cuda.is_available() else 'auto’
dirpath: outputs/ a4 MR EBANZ cuda

save_top_k: 1
save_last: true
monitor: valid_accuracy

config.trainer.devices = 1
trainer = instantiate(config.trainer)

save_on_train_epoch_end: true I v/ 0.0s
mode: max GPU available: False, used: False
filename: best_model {epoch:@2d}-{valid_accuracy:.2f} TPU available: False, using: @ TPU cores

HPU available: False, using: © HPUs
data:

path: "iris/iris.csv"
batch_size: 16
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OmegaConfﬁgyéﬁéﬁ , i&?ﬁ-ﬁ%ﬂg%ﬁ{g)\ Z: N ZEREEEEE ET OmegaConf (ISRELEESE
Hyd raﬂl«\)\i&_?‘fl«\)\ target Eﬁ%%{gﬁééﬁ HER Meta (Facebook) Meta (Facebook)

R LIS ¥ OmegaConf {EAIEESIE
Ihee OmegaConf Hydra
s YAML EcE ghydra.main(...) BzTinE

OmegaConf.load("config.yaml™)

HEEETS OmegaConf.create({...}) ¥ iEEET YAML 4308
TEFEE ${vary =FF = (EiF)

DS EEITS instantiate(cfg.model) Bahsis

EHES YAMLES Fh&F OmegaConf.merge() =% Config Group & Override
BE CLI A p === =) =5 python script.py

param=value

ZALNESHESEE b4 Hydra #0880
BlisiTH® outputs/ 3 Pl
EMETES (sweeper) b4 =% GridSearch, Optuna
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