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Chapter 3

åő§èąŇä¿Ń

3.1 ãČŋãČĳãĆńãČńçŠřåćČãĄğåő§èąŇãĄŹãĆŃåăťåŘĹ

0. (ãĆłãČŮãĆůãČğãČş) VirtualenvãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĂĄäżőæČşçŠřåćČãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹãĂĆ

> pip install virtualenv
> virtualenv venv
> source venv/bin/activate

1. aiaccelãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹ

pip install git+https://github.com/aistairc/aiaccel.git

2. ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãĆŠä¡ĲæĹŘãĄŮãĂĄsphereãČĞãĆčãČňãĆŕãČĹãČłãĆŠãĆşãČŤãČĳãĄŮãĄ¿ãĄŹãĂĆ

> mkdir your_workspace_directory
> cd your_workspace_directory
> git clone https://github.com/aistairc/aiaccel.git
> cp -R ./aiaccel/examples .
> cd examples
> ls
sphere

> cd sphere
> ls
config.yaml job_script_preamble.sh user.py

3. ãČŚãČľãČąãČĳãĆ£æĲĂéĄľåŇŰãĆŠåő§èąŇãĄŮãĄ¿ãĄŹãĂĆ

> python -m aiaccel.start --config config.yaml

Tips: ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãĄŕ --clean ãĆŠäżŸåŁăãĄŹãĆŃãĄŞãĄĺãĄğåő§èąŇåĽŊãĄńåĹİæĲ§åŇŰãĄğãĄŊãĄ¿ãĄŹãĂĆ

> python -m aiaccel.start --config config.yaml --clean

4. çțŘæđĲãĆŠçćžèłŊãĄŹãĆŃãĂĆ
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> ls ./work
abci_output alive hp lock
log result runner state
verification

> cat ./work/result/final_result.result

5. èĺŋåőŽãĆŠåďĽæŻťãĄŮãĄ§ãĄĎåăťåŘĹãĄŕãĂĄconfig.yamlãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ

vi config.yaml

3.2 ABCIäÿŁãĄğåő§èąŇãĄŹãĆŃ

1. ãĄ¿ãĄŽãĂĄABCIãČęãČĳãĆűãČĳãĆžãĆňãĆďãČĽãĄńå¿ŞãĄčãĄęãĂĄpythonãĄőçŠřåćČãĆŠæğŃçŕĽãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ

module load python/3.8/3.8.13
python3 -m venv optenv
source work/bin/activate

2. config.yamlãĄőresourceãĆŠABCIãĄńåďĽæŻťãĄŮãĄ¿ãĄŹãĂĆ

resource:
type: "ABCI"
num_node: 4

3. ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãĆŠçŤĺæĎŔãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄŃãĆĽãĄőä¡ĲæěŋãĄŕãĂĄãČŋãČĳãĆńãČńçŠřåćČãĄğåő§èąŇãĄŹãĆŃåăťåŘĹãĄő2ãĄŁãĆĹãĄş3ãĄĺåŘŇãĄŸãĄğãĄŹãĂĆ

4. åő§èąŇ

> python -m aiaccel.start --config config.yaml

5. åő§èąŇäÿŋãĄőãĆÿãČğãČŰãĆŠçćžèłŊãĄŮãĄ§ãĄĎåăťåŘĹãĄŕãĂĄABCIãČęãČĳãĆűãČĳãĆžãĆňãĆďãČĽãĆŠåŔĆçĚğãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ
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Chapter 4

ãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽ
(WIP)

4.1 Linux åŘŚãĄŚãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽ

4.1.1 Python-venv ãĄńãĆĹãĆŃäżőæČşçŠřåćČãĄőä¡ĲæĹŘ

venv çŠřåćČãĄğãĄőä¡£çŤĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹïĳŐ äżőæČşçŠřåćČãĆŠä¡ĲæĹŘãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

python3 -m venv optenv

ãĄŞãĄŞãĄğãĄŕäżőæČşçŠřåćČãĄőåŘŊåĽŊãĆŠãĂŇoptenvãĂŊãĄĺãĄŮïĳŇäżěå¿ŇãĆĆå¡ŞäżőæČşçŠřåćČãĆŠãĂŇoptenvãĂŊãĄĺèąĺèĺŸãĄŮãĄ¿ãĄŹïĳŐ
äżőæČşçŠřåćČãĄőåŘŊåĽŊãĄŕäżżæĎŔãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄğãĄŊãĄ¿ãĄŹïĳŐ

4.1.2 ãĆćãĆŕãČĘãĆčãČŹãČĳãČĹ

äżőæČşçŠřåćČãĆŠåĹľçŤĺãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

source optenv/bin/activate

äżěå¿ŇãĄőä¡ĲæěŋãĄŕãĆćãĆŕãČĘãĆčãČŹãČĳãČĹæÿĹãĄ£ãĄőãĆĆãĄőãĄĺãĄŮãĄęéĂšãĆĄãĄ¿ãĄŹïĳŐ

ïĳĹåŔĆèĂČïĳĽäżőæČşçŠřåćČãĄőçțĆäžĘ

äżőæČşçŠřåćČãĆŠçțĆäžĘãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

deactivate
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4.1.3 ãĆďãČşãĆźãČĹãČĳãČń

Note: äžŃåĽŊãĄń pip ãĆŠãĆćãČČãČŮãĆřãČňãČĳãČĽãĄŹãĆŃãĄŞãĄĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹïĳŐ

python3 -m pip install --upgrade pip

aiaccel ãĄŕäÿŃèĺŸãĆşãČđãČşãČĽãĄğãĆďãČşãĆźãČĹãČĳãČńãĄğãĄŊãĄ¿ãĄŹïĳŐ

python3 -m pip install git+https://github.com/aistairc/aiaccel.git

aiaccel ãĄŇãĆďãČşãČİãČĳãČĹãĄğãĄŊãĆŃãĄŞãĄĺãĆŠçćžèłŊãĄŮãĄ¿ãĄŹïĳŐ

python3
import aiaccel

ïĳĹåŔĆèĂČïĳĽãČŋãČĳãĆńãČńãĄŃãĆĽãĄőãĆďãČşãĆźãČĹãČĳãČń

aiaccel ãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮïĳŇãČŋãČĳãĆńãČńãĄŃãĆĽãĆďãČşãĆźãČĹãČĳãČńãĄŹãĆŃãĄŞãĄĺãĆĆãĄğãĄŊãĄ¿ãĄŹïĳŐ

ãĄ¿ãĄŽïĳŇaiaccel ãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮãĄ¿ãĄŹïĳŐ

git clone https://github.com/aistairc/aiaccel.git

ãČĂãĆęãČşãČŋãČĳãČĽåőŇäžĘå¿ŇïĳŇaiaccel ãČȚãĆľãČńãČĂãĄńçğżåŃȚãĄŮãĄ¿ãĄŹïĳŐ

cd aiaccel

ä¿İåŋŸçŠřåćČãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹïĳŐ

python3 -m pip install -r requirements.txt

setup.py ãĆŠåő§èąŇãĄŮïĳŇaiaccel ãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹïĳŐ

python3 setup.py install

4.2 ABCI åŘŚãĄŚãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽ

4.2.1 Python çŠřåćČãĄőæğŃçŕĽ

ãĄ¿ãĄŽïĳŇABCIãČęãČĳãĆűãČĳãĆžãĆňãĆďãČĽãĄńå¿ŞãĄčãĄęïĳŇpython ãĄőçŠřåćČãĆŠæğŃçŕĽãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

module load gcc/11.2.0
module load python/3.8/3.8.13
python3 -m venv optenv
source optenv/bin/activate
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4.2.2 Python-venv ãĄńãĆĹãĆŃäżőæČşçŠřåćČãĄőä¡ĲæĹŘ

venv çŠřåćČãĄğãĄőä¡£çŤĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹïĳŐ äżőæČşçŠřåćČãĆŠä¡ĲæĹŘãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

python3 -m venv optenv

ãĄŞãĄŞãĄğãĄŕäżőæČşçŠřåćČãĄőåŘŊåĽŊãĆŠãĂŇoptenvãĂŊãĄĺãĄŮïĳŇäżěå¿ŇãĆĆå¡ŞäżőæČşçŠřåćČãĆŠãĂŇoptenvãĂŊãĄĺèąĺèĺŸãĄŮãĄ¿ãĄŹïĳŐ
äżőæČşçŠřåćČãĄőåŘŊåĽŊãĄŕäżżæĎŔãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄğãĄŊãĄ¿ãĄŹïĳŐ

4.2.3 ãĆćãĆŕãČĘãĆčãČŹãČĳãČĹ

äżőæČşçŠřåćČãĆŠåĹľçŤĺãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

source optenv/bin/activate

äżěå¿ŇãĄőä¡ĲæěŋãĄŕãĆćãĆŕãČĘãĆčãČŹãČĳãČĹæÿĹãĄ£ãĄőãĆĆãĄőãĄĺãĄŮãĄęéĂšãĆĄãĄ¿ãĄŹïĳŐ

ïĳĹåŔĆèĂČïĳĽäżőæČşçŠřåćČãĄőçțĆäžĘ

äżőæČşçŠřåćČãĆŠçțĆäžĘãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

deactivate

4.2.4 ãĆďãČşãĆźãČĹãČĳãČń

Note: äžŃåĽŊãĄń pip ãĆŠãĆćãČČãČŮãĆřãČňãČĳãČĽãĄŹãĆŃãĄŞãĄĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹïĳŐ

python3 -m pip install --upgrade pip

aiaccel ãĄŕäÿŃèĺŸãĆşãČđãČşãČĽãĄğãĆďãČşãĆźãČĹãČĳãČńãĄğãĄŊãĄ¿ãĄŹïĳŐ

python3 -m pip install git+https://github.com/aistairc/aiaccel.git

aiaccel ãĄŇãĆďãČşãČİãČĳãČĹãĄğãĄŊãĆŃãĄŞãĄĺãĆŠçćžèłŊãĄŮãĄ¿ãĄŹïĳŐ

python3
import aiaccel

ïĳĹåŔĆèĂČïĳĽãČŋãČĳãĆńãČńãĄŃãĆĽãĄőãĆďãČşãĆźãČĹãČĳãČń

aiaccel ãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮïĳŇãČŋãČĳãĆńãČńãĄŃãĆĽãĆďãČşãĆźãČĹãČĳãČńãĄŹãĆŃãĄŞãĄĺãĆĆãĄğãĄŊãĄ¿ãĄŹïĳŐ

ãĄ¿ãĄŽïĳŇaiaccel ãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮãĄ¿ãĄŹïĳŐ

git clone https://github.com/aistairc/aiaccel.git

ãČĂãĆęãČşãČŋãČĳãČĽåőŇäžĘå¿ŇïĳŇaiaccel ãČȚãĆľãČńãČĂãĄńçğżåŃȚãĄŮãĄ¿ãĄŹïĳŐ

4.2. ABCI åŘŚãĄŚãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽ 11
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cd aiaccel

ä¿İåŋŸçŠřåćČãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹïĳŐ

python3 -m pip install -r requirements.txt

setup.py ãĆŠåő§èąŇãĄŮïĳŇaiaccel ãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹïĳŐ

python3 setup.py install

4.3 Windows åŘŚãĄŚãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽ

4.3.1 æžŰåĆŹ1: Git ãĄőãĆďãČşãĆźãČĹãČĳãČń

GitHub çțŇçŤśãĄğ aiaccel ãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŹãĆŃåăťåŘĹïĳŇgit ãĄŇãĆďãČşãĆźãČĹãČĳãČńãĄȚãĆŇãĄęãĄĎãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ
ãĄĆãĆĽãĄŃãĄŸãĆĄãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

4.3.2 æžŰåĆŹ2: Execution Polisy ãĄőèĺŋåőŽ

PowerShell ãĆŠä¡£çŤĺãĄŮãĄęäżőæČşçŠřåćČãĆŠä¡ĲãĆŃåăťåŘĹïĳŇãĆżãĆŋãČěãČłãČĘãĆčèĺŋåőŽãĄńãĆĹãĄčãĄęäżőæČşçŠřåćČãĆŠãĆćãĆŕãČĘãĆčãČŹãČĳãČĹãĄŹãĆŃãĆźãĆŕãČłãČŮãČĹãĄŇåő§èąŇãĄğãĄŊãĄłãĄĎãĄŞãĄĺãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ
äżěäÿŃãĄőæĽŃéăĘãĄğãĆżãĆŋãČěãČłãČĘãĆčèĺŋåőŽãĆŠåďĽæŻťãĄŹãĆŃãĄŞãĄĺãĄŇåŔŕèČ¡ãĄğãĄŹãĄŇïĳŇãĆżãĆŋãČěãČłãČĘãĆčãČłãĆźãĆŕãĄŇäÿŁãĄŇãĆŃãĄŞãĄĺãĄńåŊĄåĹĘæşĺæĎŔãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐèľşçťřãĄŕãĄŞãĄąãĆĽãĆŠãĄŤçćžèłŊãĄŔãĄăãĄȚãĄĎïĳŐ

äżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄęïĳŇPowerShell ãĄőèĺŋåőŽãĆŠçćžèłŊãĄŮãĄ¿ãĄŹïĳŐ

> Get-ExecutionPolicy
Restricted

ãĄŞãĄőä¿ŃãĄőãĆĹãĄĘãĄń Restricted ãĄĺèąĺçďžãĄȚãĆŇãĄ§åăťåŘĹïĳŇäżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮïĳŇèĺŋåőŽãĆŠåďĽæŻťãĄŮãĄ¿ãĄŹïĳŐ

> Set-ExecutionPolicy RemoteSigned

åő§èąŇå¿ŇïĳŇãĆşãČđãČşãČĽ Get-ExecutionPolicy ãĆŠåő§èąŇãĄŮãĄęïĳŇRemoteSigned
ãĄĺèąĺçďžãĄȚãĆŇãĆŇãĄřèĺŋåőŽåőŇäžĘãĄğãĄŹïĳŐ

> Get-ExecutionPolicy
RemoteSigned

ä¡£çŤĺäÿŋãĄő PowerShell ãĆęãĆčãČşãČĽãĆęãĄőãĄ£ãĄńåďĽæŻťãĆŠéĄľçŤĺãĄŮãĄ§ãĄĎåăťåŘĹïĳŇäżěäÿŃãĄőãĆĹãĄĘãĄńãĆłãČŮãĆůãČğãČşãĆŠè£¡åŁăãĄŮãĄęèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

> Set-ExecutionPolicy RemoteSigned -Scope Process
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4.3.3 Python-venv ãĄńãĆĹãĆŃäżőæČşçŠřåćČãĄőä¡ĲæĹŘ

venv çŠřåćČãĄğãĄőä¡£çŤĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹïĳŐ äżőæČşçŠřåćČãĆŠä¡ĲæĹŘãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

> python -m venv optenv

ãĄŞãĄŞãĄğãĄŕäżőæČşçŠřåćČãĄőåŘŊåĽŊãĆŠãĂŇoptenvãĂŊãĄĺãĄŮïĳŇäżěå¿ŇãĆĆå¡ŞäżőæČşçŠřåćČãĆŠãĂŇoptenvãĂŊãĄĺèąĺèĺŸãĄŮãĄ¿ãĄŹïĳŐ
äżőæČşçŠřåćČãĄőåŘŊåĽŊãĄŕäżżæĎŔãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄğãĄŊãĄ¿ãĄŹïĳŐ

4.3.4 ãĆćãĆŕãČĘãĆčãČŹãČĳãČĹ

äżőæČşçŠřåćČãĆŠåĹľçŤĺãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

> .\optenv\Scripts\activate

äżěå¿ŇãĄőä¡ĲæěŋãĄŕãĆćãĆŕãČĘãĆčãČŹãČĳãČĹæÿĹãĄ£ãĄőãĆĆãĄőãĄĺãĄŮãĄęéĂšãĆĄãĄ¿ãĄŹïĳŐ

ïĳĹåŔĆèĂČïĳĽäżőæČşçŠřåćČãĄőçțĆäžĘ

äżőæČşçŠřåćČãĆŠçțĆäžĘãĄŹãĆŃãĄńãĄŕïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

deactivate

4.3.5 ãĆďãČşãĆźãČĹãČĳãČń

Note: äžŃåĽŊãĄń pip ãĆŠãĆćãČČãČŮãĆřãČňãČĳãČĽãĄŹãĆŃãĄŞãĄĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹïĳŐ

> python -m pip install --upgrade pip

äżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

> python -m pip install git+https://github.com/aistairc/aiaccel.git

ïĳĹåŔĆèĂČïĳĽãČŋãČĳãĆńãČńãĄŃãĆĽãĄőãĆďãČşãĆźãČĹãČĳãČń

aiaccel ãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮïĳŇãČŋãČĳãĆńãČńãĄŃãĆĽãĆďãČşãĆźãČĹãČĳãČńãĄŹãĆŃãĄŞãĄĺãĆĆãĄğãĄŊãĄ¿ãĄŹïĳŐ

ãĄ¿ãĄŽïĳŇaiaccel ãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮãĄ¿ãĄŹïĳŐ

> git clone https://github.com/aistairc/aiaccel.git

ãČĂãĆęãČşãČŋãČĳãČĽåőŇäžĘå¿ŇïĳŇaiaccel ãČȚãĆľãČńãČĂãĄńçğżåŃȚãĄŮãĄ¿ãĄŹïĳŐ

> cd aiaccel

ä¿İåŋŸçŠřåćČãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹ.

> python -m pip install -r requirements.txt
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setup.py ãĆŠåő§èąŇãĄŮïĳŇaiaccel ãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹïĳŐ

> python setup.py install

aiaccel ãĄŇãĆďãČşãČİãČĳãČĹãĄğãĄŊãĆŃãĄŞãĄĺãĆŠçćžèłŊãĄŮãĄ¿ãĄŹïĳŐ

> python
>>> import aiaccel
>>>

4.4 MacOS åŘŚãĄŚãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽ (WIP)
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Chapter 5

ä¡ĲæěŋãČȚãĆąãĆďãČńãĄőæžŰåĆŹ

ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãĆŠä¡ĲæĹŘãĄŮïĳŇçğżåŃȚãĄŮãĄ¿ãĄŹïĳŐ

> mkdir your_workspace_directory
> cd your_workspace_directory

ãČłãČİãĆÿãČĹãČłãĄőãĆŕãČŋãČĳãČşãĆŠåŔŰå¿ŮãĄŮïĳŇãČĞãĆčãČňãĆŕãČĹãČł examles
ãĄőãĆşãČŤãČĳãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

> git clone https://github.com/aistairc/aiaccel.git
> cp -R your_workspace_directory/aiaccel/examples .

examples äÿŃãĄńãĄŕäżěäÿŃãĄőãČȚãĆľãČńãČĂãĄŇåŋŸåĲĺãĄŮãĄ¿ãĄŹïĳŐ

• benchmark

• resnet50_cifar10

• schwefel

• sphere

• styblinski-tang

• wrapper_sample

ä¡£çŤĺãĄŹãĆŃãČȚãĆľãČńãČĂãĄńçğżåŃȚãĄŮãĄęèĺŋåőŽãĆŠèąŇãĄĎïĳŇ aiaccel ãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ
ä¿ŃãĄĹãĄř sphere ãĄńçğżåŃȚãĄŹãĆŃãĄńãĄŕïĳŇäżěäÿŃãĄőãĆĹãĄĘãĄńãĄŮãĄ¿ãĄŹïĳŐ

> cd examples/sphere
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Chapter 6

ãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãČŋãČĳãĆńãČńçŠřåćČãĄğãĄőåő§èąŇä¿Ń

ãĄŞãĄŞãĄğãĄŕïĳŇãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠãČŋãČĳãĆńãČńãĄğåő§èąŇãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐ
ä¿ŃãĄĺãĄŮãĄęïĳŇãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĄőäÿĂãĄďãĄğãĄĆãĆŃ sphere
ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

äżěäÿŃãĄőèłňæŸŐãĄğãĄŕ aiaccel/examples/sphere ãĄńä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄęä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

6.1 1. ãČȚãĆąãĆďãČńæğŃæĹŘ

6.1.1 config.yaml

• æĲĂéĄľåŇŰãĄŁãĆĹãĄşãĆ¡ãČȚãČĹãĆęãĆğãĆćãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ

6.1.2 user.py

• äÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄŃãĆĽãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚř sphere
ãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇaiaccel ãĄő Storage ãĄńä£İåŋŸãĄŹãĆŃãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ

6.2 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ

6.2.1 config.yaml ãĄőä¡ĲæĹŘ

generic

generic:
workspace: "./work"
job_command: "python user.py"
batch_job_timeout: 600

• workspace - aiaccel ãĄőåő§èąŇãĄńå£ĚèęĄãĄłäÿĂæŹĆãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_command - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐ
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• batch_job_timeout - ãĆÿãČğãČŰãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ[åŊŸä¡Ŋ:
çğŠ]

Note: Windows ãĄğãĄŕïĳŇäżőæČşçŠřåćČãĄő python ãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ job_command
ãĄőæňĎãĆŠ "optenv/Scripts/python.exe" ãĄőãĆĹãĄĘãĄńèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ

resource

resource:
type: "local"
num_node: 4

• type - åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐãČŋãČĳãĆńãČńçŠřåćČãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ
"local" ãĄğèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• num_node - ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

optimize

optimize:
search_algorithm: 'aiaccel.optimizer.RandomOptimizer'
goal: "minimize"
trial_number: 100
rand_seed: 42
parameters:

-
name: "x1"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: -5.0

-
name: "x2"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: -5.0

-
name: "x3"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: -5.0

-
name: "x4"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: -5.0

-
(continues on next page)
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(continued from previous page)

name: "x5"
type: "uniform_float"
lower: -5.0
upper: 5.0

• search_algorithm - æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄőä¿ŃãĄğãĄŕãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• goal - æĲĂéĄľåŇŰãĄőæŰźåŘŚãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– éŰćæȚř sphere ãĆŠæĲĂåřŔåŇŰãĄŹãĆŃãĄŞãĄĺãĄŇçŻőçŽĎãĄğãĄĆãĆŃãĄ§ãĆĄïĳŇ"minimize"
ãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• trial_number - èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• rand_seed - äźśæȚřãĄőçŤ§æĹŘãĄńä¡£çŤĺãĄŹãĆŃãĆůãČĳãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• parameters - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘĎçĺőéăĚçŻőãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕ
5 æňąåĚČãĄő spehre ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĘãĄ§ãĆĄïĳŇ5 çĺőéąđãĄőãČŚãČľãČąãČĳãĆ£ãĆŠçŤĺæĎŔãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ5
ãĄďãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮãĄęïĳŇäżěäÿŃãĄőéăĚçŻőãĆŠãĄİãĆŇãĄđãĆŇèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐãČŚãČľãČąãČĳãĆ£ãĄőçŕĎåŻšãĆĎåĹİæĲ§åĂďãĆŠïĳŇåĚĺãĄęåŘŇãĄŸãĄńãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

– name - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– type - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕä¿ŃãĄĺãĄŮãĄę
"uniform_float" ãĄńèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹãĄŇïĳŇãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄğãĄŕïĳŇäżěäÿŃãĄő
4 ãĄďãĄŃãĆĽéĄÿæŁđãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŹïĳŐ

∗ uniform_float - æțőåŃȚåřŔæȚřçĆźæȚř

∗ uniform_int - æȚťæȚř

∗ categorical - ãĆńãČĘãĆťãČłãĆńãČńåďĽæȚř

∗ ordinal - ãĆłãČĳãČĞãĆčãČŁãČńåďĽæȚř

– lower / upper - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£æĲĂåřŔåĂď / æĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– initial - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐäÿŁãĄőä¿ŃãĄő
"x5" ãĄőåăťåŘĹãĄőãĆĹãĄĘãĄń initial ãĄőéăĚçŻőãĄŇãĄłãĄĎåăťåŘĹïĳŇåő§èąŇæŹĆãĄńãČľãČşãČĂãČăãĄłåĹİæĲ§åĂďãĄŇèĞłåŃȚãĄğèĺŋåőŽãĄȚãĆŇãĄ¿ãĄŹïĳŐ

6.2.2 user.py ãĄőä¡ĲæĹŘ

user.py ãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

import numpy as np
from aiaccel.util import aiaccel

def main(p):
x = np.array([p["x1"], p["x2"], p["x3"], p["x4"], p["x5"]])
y = np.sum(x ** 2)
return float(y)

if __name__ == "__main__":
run = aiaccel.Run()
run.execute_and_report(main)

6.2. 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ 19
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ãČćãĆÿãČěãČĳãČń

import numpy as np
from aiaccel.util import aiaccel

å£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ

• numpy - éŰćæȚř sphere ãĆŠèĺĹçőŮãĄŹãĆŃãĄ§ãĆĄãĄńä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

• aiaccel.util.aiaccel - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăåĘĚãĄğåőŽç¿ľãĄȚãĆŇãĆŃéŰćæȚř main() ãĄĺ aiac-
celãĄĺãĄőéŰŞãĄőãĆďãČşãĆ£ãČĳãČȚãĆğãĆďãĆźãĆŠæŔŘä¿ŻãĄŮãĄ¿ãĄŹïĳŐ

main

def main(p):
x = np.array([p["x1"], p["x2"], p["x3"], p["x4"], p["x5"]])
y = np.sum(x ** 2)
return float(y)

æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄğïĳŇaiaccel ãĄŕãĄŞãĄőéŰćæȚřãĄő return åĂďãĆŠæĲĂåřŔåŇŰãĄŮãĄ¿ãĄŹïĳŐ
åĳȚæȚřãĄńãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőè¿đæŻÿåđŃãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠåŔŰãĆŁïĳŇãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőäžŇäźŮåŠŇãĆŠè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

åő§èąŇéČĺåĹĘ

if __name__ == "__main__":
run = aiaccel.Run()
run.execute_and_report(main)

aiaccel ãĄŃãĆĽéŰćæȚř main() ãĄńãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĆŠæÿąãĄŮïĳŇmain() ãĄőè£ŤåŊťåĂďãĆŠ
Storage ãĄńä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ run ãĄŕãĄİãĄőãĆďãČşãĆ£ãČĳãČȚãĆğãĆďãĆźãĄĺãĄłãĆŃãĆďãČşãĆźãĆ£ãČşãĆźãĄğãĄŹïĳŐ
ãČąãĆ¡ãČČãČĽ execute_and_report() ãĄőåĘĚéČĺãĄğ main() ãĄŇåĂďãĆŠèĺĹçőŮãĄŮïĳŇStorage
ãĄńèĺĹçőŮçțŘæđĲãĄŇä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

6.3 3. åő§èąŇ

ä¡ĲæĹŘãĄŮãĄ§ config.yaml ãĄĺ user.py ãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĄńçğżåŃȚãĄŮïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĄğ
aiaccel ãĆŠèțůåŃȚãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

> aiaccel-start --config config.yaml --clean

• ãĆşãČđãČşãČĽãČľãĆďãČşãĆłãČŮãĆůãČğãČşåĳȚæȚř

– --config - èĺŋåőŽãČȚãĆąãĆďãČńãĆŠèłŋãĄ£è¿ĳãĆĂãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐèłŋãĄ£è¿ĳãĆĂãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

– --clean - aiaccel ãĄőèțůåŃȚãČĞãĆčãČňãĆŕãČĹãČłåĘĚãĄń config.yaml ãĄő workspace
ãĄğæŇĞåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄŇåŋŸåĲĺãĄŹãĆŃåăťåŘĹïĳŇåĽŁéŹďãĄŮãĄęãĄŃãĆĽåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐ
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6.4 4. çțŘæđĲãĄőçćžèłŊ

aiaccel ãĄőæŋčåÿÿçțĆäžĘå¿ŇïĳŇæĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄő 2 ãĄŃæĽĂãĄńä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

• ./work/results.csv

• ./work/result/{trial_id}.hp

ãĄŞãĄŞãĄğïĳŇ./work ãĄŕãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄő workspace ãĄńèĺŋåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ

results.csv ãĄńãĄŕïĳŇãĄİãĆŇãĄđãĆŇãĄőèľęèąŇãĄğãĄőãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĄĺïĳŇãĄİãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
result/{trial_id}.hp ãĄŕïĳŇ{trial_id} åŻđçŻőãĄőèľęèąŇãĄőãČŚãČľãČąãČĳãĆ£ãĄĺéŰćæȚřãĄőåĂďãĄŇ YAML
å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ ãĄȚãĆĽãĄńïĳŇåŘŇãĄŸãČȚãĆľãČńãČĂãĄńãĄŕ final_result.result
ãĄĺãĄĎãĄĘãČȚãĆąãĆďãČńãĄŇä¡ĲæĹŘãĄȚãĆŇïĳŇåĚĺèľęèąŇäÿŋãĄğæĲĂèĽŕãĄőãČŚãČľãČąãČĳãĆ£ãĄĺçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇ
YAML å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

äÿŁãĄğåő§èąŇãĄŮãĄ§æĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

• ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£

– x1

– x2

– x3

– x4

– x5

• èľȚä¿ąåĂď

– sphere

• æĲĂéĄľåŇŰæĽŃæşȚ

– Random

• çțŘæđĲæŕŤèĳČ

– ãČĞãČȚãĆľãČńãČĹãČŚãČľãČąãČĳãĆ£

x1 = -5.0
x2 = -5.0
x3 = -5.0
x4 = -5.0
x5 = -1.254598811526375 (èĞłåŃȚçŤ§æĹŘ)

sphere = 101.57401817788339

– æĲĂéĄľåŇŰçțŘæđĲ

x1 = -1.9575775704046228
x2 = 0.24756431632237863
x3 = -0.6805498135788426
x4 = -2.0877085980195806
x5 = 1.118528947223795

sphere = 9.966180279652084
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ãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãČŋãČĳãĆńãČńçŠřåćČãĄğãĄőåő§èąŇä¿Ń

ãĄŞãĄŞãĄğãĄŕïĳŇãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠãČŋãČĳãĆńãČńãĄğåő§èąŇãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐ
ä¿ŃãĄĺãĄŮãĄęïĳŇãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĄőäÿĂãĄďãĄğãĄĆãĆŃ Schwefel
ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

äżěäÿŃãĄőèłňæŸŐãĄğãĄŕ aiaccel/examples/schwefel ãĄńä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄęä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

7.1 1. ãČȚãĆąãĆďãČńæğŃæĹŘ

7.1.1 config.yaml

• æĲĂéĄľåŇŰãĄŁãĆĹãĄşãĆ¡ãČȚãČĹãĆęãĆğãĆćãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ

7.1.2 user.py

• äÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄŃãĆĽãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚř Schwefel
ãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇaiaccel ãĄő Storage ãĄńä£İåŋŸãĄŹãĆŃãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ

7.2 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ

7.2.1 config.yaml ãĄőä¡ĲæĹŘ

generic

generic:
workspace: "./work"
job_command: "python user.py"
batch_job_timeout: 600

• workspace - aiaccel ãĄőåő§èąŇãĄńå£ĚèęĄãĄłäÿĂæŹĆãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_command - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐ
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• batch_job_timeout - ãĆÿãČğãČŰãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ[åŊŸä¡Ŋ:
çğŠ]

Note: Windows ãĄğãĄŕïĳŇäżőæČşçŠřåćČãĄő python ãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ job_command
ãĄőæňĎãĆŠ "optenv/Scripts/python.exe" ãĄőãĆĹãĄĘãĄńèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ

resource

resource:
type: "local"
num_node: 4

• type - åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐãČŋãČĳãĆńãČńçŠřåćČãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ
"local" ãĄğèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• num_node - ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

optimize

optimize:
search_algorithm: 'aiaccel.optimizer.GridOptimizer'
goal: "minimize"
trial_number: 30
rand_seed: 42
parameters:

-
name: "x1"
type: "uniform_float"
lower: -500.0
upper: 500.0
step: 10
log: false
base: 10

-
name: "x2"
type: "uniform_float"
lower: -500.0
upper: 500.0
step: 10
log: false
base: 10

-
name: "x3"
type: "uniform_float"
lower: -500.0
upper: 500.0
step: 10
log: false
base: 10

-
(continues on next page)

24 Chapter 7.
ãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãČŋãČĳãĆńãČńçŠřåćČãĄğãĄőåő§èąŇä¿Ń



aiaccel, Release 0.0.1

(continued from previous page)

name: "x4"
type: "uniform_float"
lower: -500.0
upper: 500.0
step: 10
log: false
base: 10

-
name: "x5"
type: "uniform_float"
lower: -500.0
upper: 500.0
step: 10
log: false
base: 10

• search_algorithm - æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄőä¿ŃãĄğãĄŕãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• goal - æĲĂéĄľåŇŰãĄőæŰźåŘŚãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– éŰćæȚř Schwefel ãĆŠæĲĂåřŔåŇŰãĄŹãĆŃãĄŞãĄĺãĄŇçŻőçŽĎãĄğãĄĆãĆŃãĄ§ãĆĄïĳŇ"minimize"
ãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• trial_number - èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• rand_seed - äźśæȚřãĄőçŤ§æĹŘãĄńä¡£çŤĺãĄŹãĆŃãĆůãČĳãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• parameters - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘĎçĺőéăĚçŻőãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕ
5 æňąåĚČãĄő Schwefel ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĘãĄ§ãĆĄïĳŇ5 çĺőéąđãĄőãČŚãČľãČąãČĳãĆ£ãĆŠçŤĺæĎŔãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ5
ãĄďãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮãĄęïĳŇäżěäÿŃãĄőéăĚçŻőãĆŠãĄİãĆŇãĄđãĆŇèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐãČŚãČľãČąãČĳãĆ£ãĄőçŕĎåŻšãĆĎåĹİæĲ§åĂďãĆŠïĳŇåĚĺãĄęåŘŇãĄŸãĄńãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

– name - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– type - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕä¿ŃãĄĺãĄŮãĄę
"uniform_float" ãĄńèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹãĄŇïĳŇãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄğãĄŕïĳŇäżěäÿŃãĄő
4 ãĄďãĄŃãĆĽéĄÿæŁđãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŹïĳŐ

∗ uniform_float - æțőåŃȚåřŔæȚřçĆźæȚř

∗ uniform_int - æȚťæȚř

∗ categorical - ãĆńãČĘãĆťãČłãĆńãČńåďĽæȚř

∗ ordinal - ãĆłãČĳãČĞãĆčãČŁãČńåďĽæȚř

– lower / upper - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£æĲĂåřŔåĂď / æĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– step - ãČŚãČľãČąãČĳãĆ£çľžéŰŞãĆŠåĹĘåĽšãĄŹãĆŃãĆźãČĘãČČãČŮãĆțãĆďãĆžãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– log - åŕ¿æȚřãĆźãĆśãČĳãČńãĄğãČŚãČľãČąãČĳãĆ£çľžéŰŞãĆŠåĹĘåĽšãĄŹãĆŃãĄŃãĆŠ true
ãĄ¿ãĄ§ãĄŕ false ãĄğèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– base - ãČŚãČľãČąãČĳãĆ£çľžéŰŞãĆŠåŕ¿æȚřãĆźãĆśãČĳãČńãĄğåĹĘåĽšãĄŹãĆŃéŽŻãĄńä¡£çŤĺãĄŹãĆŃå§žæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐåŕ¿æȚřãĆźãĆśãČĳãČńãĄğãČŚãČľãČąãČĳãĆ£çľžéŰŞãĆŠåĹĘåĽšãĄŮãĄłãĄĎåăťåŘĹãĄŕä¡£çŤĺãĄȚãĆŇãĄ¿ãĄŻãĆŞãĄŇïĳŇå£ĚãĄŽåĂďãĆŠèĺŋåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄłãĄĎåăťåŘĹãĆĺãČľãČĳãĄńãĄłãĆŁãĄ¿ãĄŽïĳŐ

æşĺæĎŔ: ãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠä¡£çŤĺãĄŹãĆŃéŽŻãĄŕïĳŇãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŻãĆŞïĳŐ
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7.2.2 user.py ãĄőä¡ĲæĹŘ

user.py ãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

import numpy as np
from aiaccel.util import aiaccel

def main(p):
x = np.array([p["x1"], p["x2"], p["x3"], p["x4"], p["x5"]])
y = -np.sum(x * np.sin(np.sqrt(np.abs(x))))
return float(y)

if __name__ == "__main__":
run = aiaccel.Run()
run.execute_and_report(main)

ãČćãĆÿãČěãČĳãČń

import numpy as np
from aiaccel.util import aiaccel

å£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ

• numpy - éŰćæȚř Schwefel ãĆŠèĺĹçőŮãĄŹãĆŃãĄ§ãĆĄãĄńä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

• aiaccel.util.aiaccel - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăåĘĚãĄğåőŽç¿ľãĄȚãĆŇãĆŃéŰćæȚř main() ãĄĺ aiac-
celãĄĺãĄőéŰŞãĄőãĆďãČşãĆ£ãČĳãČȚãĆğãĆďãĆźãĆŠæŔŘä¿ŻãĄŮãĄ¿ãĄŹïĳŐ

main

def main(p):
x = np.array([p["x1"], p["x2"], p["x3"], p["x4"], p["x5"]])
y = -np.sum(x * np.sin(np.sqrt(np.abs(x))))
return float(y)

æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄğïĳŇaiaccel ãĄŕãĄŞãĄőéŰćæȚřãĄő return åĂďãĆŠæĲĂåřŔåŇŰãĄŮãĄ¿ãĄŹïĳŐ
åĳȚæȚřãĄńãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőè¿đæŻÿåđŃãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠåŔŰãĆŁãĄ¿ãĄŹïĳŇ
ãĄŞãĄőä¿ŃãĄğãĄŕïĳŇéŰćæȚř Schwefel ãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ
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åő§èąŇéČĺåĹĘ

if __name__ == "__main__":
run = aiaccel.Run()
run.execute_and_report(main)

aiaccel ãĄŃãĆĽéŰćæȚř main() ãĄńãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĆŠæÿąãĄŮïĳŇmain() ãĄőè£ŤåŊťåĂďãĆŠ
Storage ãĄńä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ run ãĄŕãĄİãĄőãĆďãČşãĆ£ãČĳãČȚãĆğãĆďãĆźãĄĺãĄłãĆŃãĆďãČşãĆźãĆ£ãČşãĆźãĄğãĄŹïĳŐ
ãČąãĆ¡ãČČãČĽ execute_and_report() ãĄőåĘĚéČĺãĄğ main() ãĄŇåĂďãĆŠèĺĹçőŮãĄŮïĳŇStorage
ãĄńèĺĹçőŮçțŘæđĲãĄŇä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

7.3 3. åő§èąŇ

ä¡ĲæĹŘãĄŮãĄ§ config.yaml ãĄĺ user.py ãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĄńçğżåŃȚãĄŮïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĄğ
aiaccel ãĆŠèțůåŃȚãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

> aiaccel-start --config config.yaml --clean

• ãĆşãČđãČşãČĽãČľãĆďãČşãĆłãČŮãĆůãČğãČşåĳȚæȚř

– --config - èĺŋåőŽãČȚãĆąãĆďãČńãĆŠèłŋãĄ£è¿ĳãĆĂãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐèłŋãĄ£è¿ĳãĆĂãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

– --clean - aiaccel ãĄőèțůåŃȚãČĞãĆčãČňãĆŕãČĹãČłåĘĚãĄń config.yaml ãĄő workspace
ãĄğæŇĞåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄŇåŋŸåĲĺãĄŹãĆŃåăťåŘĹïĳŇåĽŁéŹďãĄŮãĄęãĄŃãĆĽåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐ

7.4 4. çțŘæđĲãĄőçćžèłŊ

aiaccel ãĄőæŋčåÿÿçțĆäžĘå¿ŇïĳŇæĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄő 2 ãĄŃæĽĂãĄńä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

• ./work/results.csv

• ./work/result/{trial_id}.hp

ãĄŞãĄŞãĄğïĳŇ./work ãĄŕãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄő workspace ãĄńèĺŋåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ

results.csv ãĄńãĄŕïĳŇãĄİãĆŇãĄđãĆŇãĄőèľęèąŇãĄğãĄőãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĄĺïĳŇãĄİãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
result/{trial_id}.hp ãĄŕïĳŇ{trial_id} åŻđçŻőãĄőèľęèąŇãĄőãČŚãČľãČąãČĳãĆ£ãĄĺéŰćæȚřãĄőåĂďãĄŇ YAML
å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ ãĄȚãĆĽãĄńïĳŇåŘŇãĄŸãČȚãĆľãČńãČĂãĄńãĄŕ final_result.result
ãĄĺãĄĎãĄĘãČȚãĆąãĆďãČńãĄŇä¡ĲæĹŘãĄȚãĆŇïĳŇåĚĺèľęèąŇäÿŋãĄğæĲĂèĽŕãĄőãČŚãČľãČąãČĳãĆ£ãĄĺçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇ
YAML å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

äÿŁãĄğåő§èąŇãĄŮãĄ§æĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

• ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£

– x1

– x2

– x3

– x4

– x5

• èľȚä¿ąåĂď

– Schwefel
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• æĲĂéĄľåŇŰæĽŃæşȚ

– Grid

• çțŘæđĲæŕŤèĳČ

– æĲĂéĄľåŇŰçțŘæđĲ

x1 = -500.0
x2 = -500.0
x3 = -500.0
x4 = -500.0
x5 = -300.0

results = -1022.0952317469887
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Chapter 8

TPE
ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãČŋãČĳãĆńãČńçŠřåćČ
(python_local ãČćãČĳãČĽ)
ãĄğãĄőåő§èąŇä¿Ń

ãĄŞãĄŞãĄğãĄŕïĳŇTPE ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠ python_local ãČćãČĳãČĽãĆŠçŤĺãĄĎãĄęãČŋãČĳãĆńãČńãĄğåő§èąŇãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐ
ä¿ŃãĄĺãĄŮãĄęïĳŇãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĄőäÿĂãĄďãĄğãĄĆãĆŃ Styblinski-Tang
ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

äżěäÿŃãĄőèłňæŸŐãĄğãĄŕ aiaccel/examples/styblinski-tang ãĄńä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄęä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

8.1 1. ãČȚãĆąãĆďãČńæğŃæĹŘ

8.1.1 config.yaml

• æĲĂéĄľåŇŰãĄŁãĆĹãĄşãĆ¡ãČȚãČĹãĆęãĆğãĆćãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ
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8.1.2 user.py

• äÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄŃãĆĽãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚř Styblinski-Tang
ãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇaiaccel ãĄő Storage ãĄńä£İåŋŸãĄŹãĆŃãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ

8.2 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ

8.2.1 config.yaml ãĄőä¡ĲæĹŘ

generic

generic:
workspace: "./work"
job_command: "python user.py"
python_file: "./user.py"
function: "main"

batch_job_timeout: 600

• workspace - aiaccel ãĄőåő§èąŇãĄńå£ĚèęĄãĄłäÿĂæŹĆãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_command - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐpython_local
ãČćãČĳãČĽãĄğãĄŕä¡£çŤĺãĄȚãĆŇãĄ¿ãĄŻãĆŞãĄŇïĳŇåő§èąŇæŹĆãĄńèłŋãĄ£è¿ĳãĆĂãĄ§ãĆĄïĳŇèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

• python_file - python ãĄğåő§èčĚãĄȚãĆŇãĄ§æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄőãČȚãĆąãĆďãČńãČŚãĆźãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• function - æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřåŘŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• batch_job_timeout - ãĆÿãČğãČŰãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ[åŊŸä¡Ŋ:
çğŠ]

resource

resource:
type: "python_local"
num_node: 4

• type - åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐpython_local ãČćãČĳãČĽãĆŠä¡£çŤĺãĄŮãĄęãČŋãČĳãĆńãČńãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ
"python_local" ãĄĺèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• num_node - ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

optimize

optimize:
search_algorithm: 'aiaccel.optimizer.TpeOptimizer'
goal: "minimize"
trial_number: 30
rand_seed: 42
parameters:

-
name: "x1"

(continues on next page)
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(continued from previous page)

type: "uniform_float"
lower: -5.0
upper: 5.0
initial: 0.0

-
name: "x2"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: 0.0

-
name: "x3"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: 0.0

-
name: "x4"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: 0.0

-
name: "x5"
type: "uniform_float"
lower: -5.0
upper: 5.0
initial: 0.0

• search_algorithm - æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄőä¿ŃãĄğãĄŕ TPE
ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• goal - æĲĂéĄľåŇŰãĄőæŰźåŘŚãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– ãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚř Styblinski-Tang ãĆŠæĲĂåřŔåŇŰãĄŹãĆŃãĄŞãĄĺãĄŇçŻőçŽĎãĄğãĄĆãĆŃãĄ§ãĆĄïĳŇ"minimize"
ãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• trial_number - èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• rand_seed - äźśæȚřãĄőçŤ§æĹŘãĄńä¡£çŤĺãĄŹãĆŃãĆůãČĳãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• parameters - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘĎçĺőéăĚçŻőãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕ
5 æňąåĚČãĄő Styblinski-Tang ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĘãĄ§ãĆĄïĳŇ5
çĺőéąđãĄőãČŚãČľãČąãČĳãĆ£ãĆŠçŤĺæĎŔãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ5 ãĄďãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮãĄęïĳŇäżěäÿŃãĄőéăĚçŻőãĆŠãĄİãĆŇãĄđãĆŇèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐãČŚãČľãČąãČĳãĆ£ãĄőçŕĎåŻšãĆĎåĹİæĲ§åĂďãĆŠïĳŇåĚĺãĄęåŘŇãĄŸãĄńãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

– name - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– type - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕä¿ŃãĄĺãĄŮãĄę
"uniform_float" ãĄńèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹãĄŇïĳŇTPE ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄğãĄŕïĳŇäżěäÿŃãĄő
3 ãĄďãĄőãĆ£ãĆďãČŮãĄŃãĆĽéĄÿæŁđãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŹïĳŐ

∗ uniform_float - æțőåŃȚåřŔæȚřçĆźæȚř

∗ uniform_int - æȚťæȚř

∗ categorical - ãĆńãČĘãĆťãČłãĆńãČńåďĽæȚř

– lower / upper - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£æĲĂåřŔåĂď / æĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
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– initial - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

8.2.2 user.py ãĄőä¡ĲæĹŘ

user.py ãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

import numpy as np

def main(p):
x = np.array([p["x1"], p["x2"], p["x3"], p["x4"], p["x5"]])
t1 = np.sum(x ** 4)
t2 = -16 * np.sum(x ** 2)
t3 = 5 * np.sum(x)
y = 0.5 * (t1 + t2 + t3)
return float(y)

ãČćãĆÿãČěãČĳãČń

import numpy as np

å£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ

• numpy - éŰćæȚř Styblinski-Tang ãĆŠèĺĹçőŮãĄŹãĆŃãĄ§ãĆĄãĄńä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

main

def main(p):
x = np.array([p["x1"], p["x2"], p["x3"], p["x4"], p["x5"]])
t1 = np.sum(x ** 4)
t2 = -16 * np.sum(x ** 2)
t3 = 5 * np.sum(x)
y = 0.5 * (t1 + t2 + t3)
return float(y)

æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄğïĳŇaiaccel ãĄŕãĄŞãĄőéŰćæȚřãĄő return åĂďãĆŠæĲĂåřŔåŇŰãĄŮãĄ¿ãĄŹïĳŐ
åĳȚæȚřãĄńãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőè¿đæŻÿåđŃãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠåŔŰãĆŁãĄ¿ãĄŹïĳŐ
ãĄŞãĄőä¿ŃãĄğãĄŕïĳŇäÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮãĄęãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚř
Styblinski-Tang ãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ
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æşĺæĎŔ

python_local ãČćãČĳãČĽãĄğåő§èąŇãĄŹãĆŃåăťåŘĹïĳŇaiaccel ãĄŕ user.py ãĄŃãĆĽ
main() ãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄęä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ ãĄİãĄőãĄ§ãĆĄïĳŇlocal ãĆĎ
abci ãĄőåăťåŘĹãĄőãĆĹãĄĘãĄńïĳŇuser.py ãĄőåĘĚéČĺãĄğ aiaccel.util.aiaccel.Run
ãĄłãĄľãĆŠçŤĺãĄĎãĄęéŰćæȚřãĄőåő§èąŇãĄĺ Storage ãĄÿãĄőçțŘæđĲãĄőä£İåŋŸãĆŠèąŇãĄĘå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

8.3 3. åő§èąŇ

ä¡ĲæĹŘãĄŮãĄ§ config.yaml ãĄĺ user.py ãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĄńçğżåŃȚãĄŮïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĄğ
aiaccel ãĆŠèțůåŃȚãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

> aiaccel-start --config config.yaml --clean

• ãĆşãČđãČşãČĽãČľãĆďãČşãĆłãČŮãĆůãČğãČşåĳȚæȚř

– --config - èĺŋåőŽãČȚãĆąãĆďãČńãĆŠèłŋãĄ£è¿ĳãĆĂãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐèłŋãĄ£è¿ĳãĆĂãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

– --clean - aiaccel ãĄőèțůåŃȚãČĞãĆčãČňãĆŕãČĹãČłåĘĚãĄń config.yaml ãĄő workspace
ãĄğæŇĞåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄŇåŋŸåĲĺãĄŹãĆŃåăťåŘĹïĳŇåĽŁéŹďãĄŮãĄęãĄŃãĆĽåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐ

8.4 4. çțŘæđĲãĄőçćžèłŊ

aiaccel ãĄőæŋčåÿÿçțĆäžĘå¿ŇïĳŇæĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄő 2 ãĄŃæĽĂãĄńä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

• ./work/results.csv

• ./work/result/{trial_id}.hp

ãĄŞãĄŞãĄğïĳŇ./work ãĄŕãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄő workspace ãĄńèĺŋåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ

results.csv ãĄńãĄŕïĳŇãĄİãĆŇãĄđãĆŇãĄőèľęèąŇãĄğãĄőãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĄĺïĳŇãĄİãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
result/{trial_id}.hp ãĄŕïĳŇ{trial_id} åŻđçŻőãĄőèľęèąŇãĄőãČŚãČľãČąãČĳãĆ£ãĄĺéŰćæȚřãĄőåĂďãĄŇ YAML
å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ ãĄȚãĆĽãĄńïĳŇåŘŇãĄŸãČȚãĆľãČńãČĂãĄńãĄŕ final_result.result
ãĄĺãĄĎãĄĘãČȚãĆąãĆďãČńãĄŇä¡ĲæĹŘãĄȚãĆŇïĳŇåĚĺèľęèąŇäÿŋãĄğæĲĂèĽŕãĄőãČŚãČľãČąãČĳãĆ£ãĄĺçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇ
YAML å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

äÿŁãĄğåő§èąŇãĄŮãĄ§æĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

• ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£

– x1

– x2

– x3

– x4

– x5

• èľȚä¿ąåĂď

– Styblinski-Tang

• æĲĂéĄľåŇŰæĽŃæşȚ

– TPE

8.3. 3. åő§èąŇ 33



aiaccel, Release 0.0.1

• çțŘæđĲæŕŤèĳČ

– ãČĞãČȚãĆľãČńãČĹãČŚãČľãČąãČĳãĆ£

x1 = 0.0
x2 = 0.0
x3 = 0.0
x4 = 0.0
x5 = 0.0

result = 0.0

– æĲĂéĄľåŇŰçțŘæđĲ

x1 = -3.930303675338723
x2 = 2.640453540706446
x3 = -2.954080362853035
x4 = -2.359296335376299
x5 = 2.690131733893075

result = -138.00660281690844
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Chapter 9

ãĆ¡ãČĲãČńãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄő
ABCI çŠřåćČãĄğãĄőåő§èąŇä¿Ń

ãĄŞãĄŞãĄğãĄŕïĳŇãĆ¡ãČĲãČńãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠ ABCI çŠřåćČãĄğåő§èąŇãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐä¿ŃãĄĺãĄŮãĄęïĳŇäżěäÿŃ
user.py ãĄő main() åĘĚãĄğåőŽç¿ľãĄȚãĆŇãĄęãĄĎãĆŃåďŽéăĚåĳŔãĆŠãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĄĺãĄŮãĄęæĲĂéĄľåŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

äżěäÿŃãĄőèłňæŸŐãĄğãĄŕ aiaccel/examples/benchmark ãĄńä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄęä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

9.1 1. ãČȚãĆąãĆďãČńæğŃæĹŘ

9.1.1 config.yaml

• æĲĂéĄľåŇŰãĄŁãĆĹãĄşãĆ¡ãČȚãČĹãĆęãĆğãĆćãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ

9.1.2 user.py

• äÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄŃãĆĽãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇaiaccel
ãĄő Storage ãĄńä£İåŋŸãĄŹãĆŃãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ

9.1.3 job_script_preamble.sh

• ABCI ãĄğä¡£çŤĺãĄŹãĆŃãČćãĆÿãČěãČĳãČńæŇĞåőŽãĆĎãĆÿãČğãČŰèĺŋåőŽãĆŠèąŇãĄĘãĄ§ãĆĄãĄőãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ

9.2 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ

9.2.1 config.yaml ãĄőä¡ĲæĹŘ

generic
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generic:
workspace: "./work"
job_command: "python user.py"
batch_job_timeout: 600

• workspace - aiaccel ãĄőåő§èąŇãĄńå£ĚèęĄãĄłäÿĂæŹĆãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_command - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐ

• batch_job_timeout - ãĆÿãČğãČŰãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ[åŊŸä¡Ŋ:
çğŠ]

resource

resource:
type: "abci"
num_node: 4

• type - åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐABCI çŠřåćČãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ "abci"
ãĄğèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• num_node - ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

ABCI

ABCI:
group: "[group]"
job_script_preamble: "./job_script_preamble.sh"
job_execution_options: ""

• group - æĽĂåśđãĄŮãĄęãĄĎãĆŃ ABCI ãĆřãČńãČĳãČŮãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_script_preamble - ABCI ãĄőèĺŋåőŽãĆŠèĺŸè£řãĄŮãĄ§ãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãĄőãČȚãĆąãĆďãČńãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

optimize

optimize:
search_algorithm: 'aiaccel.optimizer.SobolOptimizer'
goal: "minimize"
trial_number: 100
rand_seed: 42
parameters:

-
name: "x1"
type: "uniform_float"
lower: 0.0
upper: 5.0

-
name: "x2"
type: "uniform_float"
lower: 0.0
upper: 5.0
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• search_algorithm - æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄőä¿ŃãĄğãĄŕãĆ¡ãČĲãČńãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• goal - æĲĂéĄľåŇŰãĄőæŰźåŘŚãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– ãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĆŠæĲĂåřŔåŇŰãĄŹãĆŃãĄŞãĄĺãĄŇçŻőçŽĎãĄğãĄĆãĆŃãĄ§ãĆĄïĳŇ"minimize"
ãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• trial_number - èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• rand_seed - äźśæȚřãĄőçŤ§æĹŘãĄńä¡£çŤĺãĄŹãĆŃãĆůãČĳãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• parameters - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘĎçĺőéăĚçŻőãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕ
2 æňąåĚČãĄőãČŹãČşãČĄãČđãČĳãĆŕéŰćæȚřãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĘãĄ§ãĆĄïĳŇ2
çĺőéąđãĄőãČŚãČľãČąãČĳãĆ£ãĆŠçŤĺæĎŔãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ2 ãĄďãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮãĄęïĳŇäżěäÿŃãĄőéăĚçŻőãĆŠãĄİãĆŇãĄđãĆŇèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐãČŚãČľãČąãČĳãĆ£ãĄőçŕĎåŻšãĆĎåĹİæĲ§åĂďãĆŠïĳŇåĚĺãĄęåŘŇãĄŸãĄńãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

– name - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– type - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– lower / upper - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£æĲĂåřŔåĂď / æĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

æşĺæĎŔ: ãĆ¡ãČĲãČńãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠä¡£çŤĺãĄŹãĆŃéŽŻãĄŕïĳŇãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŻãĆŞïĳŐ

9.2.2 user.py ãĄőä¡ĲæĹŘ

user.py ãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

from aiaccel.util import aiaccel

def main(p):
y = (p["x1"]**2) - (4.0 * p["x1"]) + (p["x2"]**2) - p["x2"] - (p["x1"] * p["x2"])

return float(y)

if __name__ == "__main__":
run = aiaccel.Run()
run.execute_and_report(main)

ãČćãĆÿãČěãČĳãČń

from aiaccel.util import aiaccel

å£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ

• aiaccel.util.aiaccel - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăåĘĚãĄğåőŽç¿ľãĄȚãĆŇãĆŃéŰćæȚř main() ãĄĺ aiac-
celãĄĺãĄőéŰŞãĄőãĆďãČşãĆ£ãČĳãČȚãĆğãĆďãĆźãĆŠæŔŘä¿ŻãĄŮãĄ¿ãĄŹïĳŐ
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main

def main(p):
y = (p["x1"]**2) - (4.0 * p["x1"]) + (p["x2"]**2) - p["x2"] - (p["x1"] * p["x2"])

return float(y)

æĲĂéĄľåŇŰåŕ¿èśąãĄőãČąãĆďãČşéŰćæȚřãĄğïĳŇaiaccel ãĄŕãĄŞãĄőéŰćæȚřãĄő return
åĂďãĆŠæĲĂåřŔåŇŰãĄŮãĄ¿ãĄŹïĳŐ åĳȚæȚřãĄńãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőè¿đæŻÿåđŃãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠåŔŰãĆŁïĳŇåďŽéăĚåĳŔãĄőèĺĹçőŮçțŘæđĲãĆŠè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

åő§èąŇéČĺåĹĘ

if __name__ == "__main__":
run = aiaccel.Run()
run.execute_and_report(main)

aiaccel ãĄŃãĆĽéŰćæȚř main() ãĄńãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠæÿąãĄŮïĳŇmain()
ãĄőè£ŤåŊťåĂďãĆŠ Storage ãĄńä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐrun ãĄŕãĄİãĄőãĆďãČşãĆ£ãČĳãČȚãĆğãĆďãĆźãĄĺãĄłãĆŃãĆďãČşãĆźãĆ£ãČşãĆźãĄğãĄŹïĳŐãČąãĆ¡ãČČãČĽ
execute_and_report() ãĄőåĘĚéČĺãĄğ main() ãĄŇåŚĳãĄřãĆŇïĳŇçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇS-
torage ãĄńèĺĹçőŮçțŘæđĲãĄŇä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

9.2.3 job_script_preamble.shãĄőä¡ĲæĹŘ

job_script_preamble.sh ãĄŕãĂĄABCI ãĄńãĆÿãČğãČŰãĆŠæŁȚåĚěãĄŹãĆŃãĄ§ãĆĄãĄőãČŘãČČãČĄãČȚãĆąãĆďãČńãĄőãČŹãČĳãĆźãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ
ãĄŞãĄőãČȚãĆąãĆďãČńãĄńãĄŕäžŃåĽŊèĺŋåőŽãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ ãĄŞãĄŞãĄńèĺŸè£řãĄŮãĄ§èĺŋåőŽãĄŇåĚĺãĄęãĄőãĆÿãČğãČŰãĄńéĄľçŤĺãĄȚãĆŇãĄ¿ãĄŹïĳŐ

#!/bin/bash

#$-l rt_C.small=1
#$-j y
#$-cwd

• ABCI ãĄőãČŘãČČãČĄãĆÿãČğãČŰåő§èąŇãĆłãČŮãĆůãČğãČşãĆŠæŇĞåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

– åŔĆèĂČ: https://docs.abci.ai/ja/job-execution/#job-execution-options

source /etc/profile.d/modules.sh
module load gcc/11.2.0
module load python/3.8/3.8.13
source ~/optenv/bin/activate

• ãČęãČĳãĆűãČŮãČŋãĆřãČľãČăåő§èąŇãĄńå£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĄőèłŋãĄ£è¿ĳãĄ£ãĄĺäżőæČşçŠřåćČãĄőactivateãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

• ~/optenv ãĄńãĄŕ aiaccel ãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ§äżőæČşçŠřåćČãĄőãČŚãĆźãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
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9.3 3. åő§èąŇ

ä¡ĲæĹŘãĄŮãĄ§ config.yaml ãĄĺ user.py ãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĄńçğżåŃȚãĄŮïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĄğ
aiaccel ãĆŠèțůåŃȚãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

aiaccel-start --config config.yaml --clean

• ãĆşãČđãČşãČĽãČľãĆďãČşãĆłãČŮãĆůãČğãČşåĳȚæȚř

– --config - èĺŋåőŽãČȚãĆąãĆďãČńãĆŠèłŋãĄ£è¿ĳãĆĂãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐèłŋãĄ£è¿ĳãĆĂãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

– --clean - aiaccel ãĄőèțůåŃȚãČĞãĆčãČňãĆŕãČĹãČłåĘĚãĄń config.yaml ãĄő workspace
ãĄğæŇĞåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄŇåŋŸåĲĺãĄŹãĆŃåăťåŘĹïĳŇåĽŁéŹďãĄŮãĄęãĄŃãĆĽåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐ

9.4 4. çțŘæđĲãĄőçćžèłŊ

aiaccel ãĄőæŋčåÿÿçțĆäžĘå¿ŇïĳŇæĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄő 2 ãĄŃæĽĂãĄńä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

• ./work/results.csv

• ./work/result/{trial_id}.hp

ãĄŞãĄŞãĄğïĳŇ./work ãĄŕãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄő workspace ãĄńèĺŋåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ

results.csv ãĄńãĄŕïĳŇãĄİãĆŇãĄđãĆŇãĄőèľęèąŇãĄğãĄőãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĄĺïĳŇãĄİãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
result/{trial_id}.hp ãĄŕïĳŇ{trial_id} åŻđçŻőãĄőèľęèąŇãĄőãČŚãČľãČąãČĳãĆ£ãĄĺéŰćæȚřãĄőåĂďãĄŇ YAML
å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ ãĄȚãĆĽãĄńïĳŇåŘŇãĄŸãČȚãĆľãČńãČĂãĄńãĄŕ final_result.result
ãĄĺãĄĎãĄĘãČȚãĆąãĆďãČńãĄŇä¡ĲæĹŘãĄȚãĆŇïĳŇåĚĺèľęèąŇäÿŋãĄğæĲĂèĽŕãĄőãČŚãČľãČąãČĳãĆ£ãĄĺçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇ
YAML å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

äÿŁãĄğåő§èąŇãĄŮãĄ§æĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

• ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£

– x1

– x2

• èľȚä¿ąåĂď

– polynomial

• æĲĂéĄľåŇŰæĽŃæşȚ

– Sobol

• çțŘæđĲæŕŤèĳČ

– æĲĂéĄľåŇŰçțŘæđĲ

x1 = 3.134656548500061
x2 = 1.9281481206417084

polynomial = -6.967029595301102
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Chapter 10

ãČŊãČńãČĂãČĳãČ§ãČĳãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄő
ABCI çŠřåćČãĄğãĄőåő§èąŇä¿Ń

ãĄŞãĄŞãĄğãĄŕïĳŇãČŊãČńãČĂãČĳãČ§ãČĳãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠ ABCI
çŠřåćČãĄğåő§èąŇãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐä¿ŃãĄĺãĄŮãĄęïĳŇãČćãČĞãČń ResNET50 ãĄń
ãČĞãČĳãĆ£ãĆżãČČãČĹ CIFAR10 ãĆŠåŋęç£ŠãĄȚãĄŻãĆŃéŽŻãĄőãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőæĲĂéĄľåŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

äżěäÿŃãĄőèłňæŸŐãĄğãĄŕ aiaccel/examples/resnet50_cifar10 ãĄńä£İåŋŸãĄȚãĆŇãĄęãĄĎãĆŃãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄęä¡£çŤĺãĄŮãĄ¿ãĄŹïĳŐ

10.1 1. ãČȚãĆąãĆďãČńæğŃæĹŘ

10.1.1 config.yaml

• æĲĂéĄľåŇŰãĄŁãĆĹãĄşãĆ¡ãČȚãČĹãĆęãĆğãĆćãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ

10.1.2 user.py

• äÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄŃãĆĽçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇaiaccel ãĄő
Storage ãĄńä£İåŋŸãĄŹãĆŃãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐäżŁåŻđãĄőä¿ŃãĄğãĄŕïĳŇãČćãČĞãČń
ResNET50 ãĄńãČĞãČĳãĆ£ãĆżãČČãČĹ CIFAR10 ãĆŠåŋęç£ŠãĄȚãĄŻãĆŃãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ

10.1.3 job_script_preamble.sh

• ABCI ãĄğä¡£çŤĺãĄŹãĆŃãČćãĆÿãČěãČĳãČńæŇĞåőŽãĆĎãĆÿãČğãČŰèĺŋåőŽãĆŠèąŇãĄĘãĄ§ãĆĄãĄőãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ
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10.1.4 setup_dataset.py

• ãČĞãČĳãĆ£ãĆżãČČãČĹ CIFAR10 ãČĂãĆęãČşãČŋãČĳãČĽçŤĺãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ

10.2 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ

10.2.1 config.yaml ãĄőä¡ĲæĹŘ

generic

generic:
workspace: "./work"
job_command: "python user.py"
batch_job_timeout: 7200

• workspace - aiaccel ãĄőåő§èąŇãĄńå£ĚèęĄãĄłäÿĂæŹĆãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_command - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐ

• batch_job_timeout - ãĆÿãČğãČŰãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ[åŊŸä¡Ŋ:
çğŠ]

– åŔĆèĂČ - 100 epoch ãĄőåŋęç£ŠãĄńæĲĂéȚů 60 åĹĘçĺŃãĄŃãĄŃãĆŃãĄ§ãĆĄïĳŇ7200
ãĄĺéȚůãĆĄãĄńèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

resource

resource:
type: "abci"
num_node: 6

• type - åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐABCI çŠřåćČãĄğåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕ "abci"
ãĄğèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• num_node - ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

– åŔĆèĂČ - äżŁåŻđãĄőä¿ŃãĄğãĄŕïĳŇæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄŇ
NelderMeadOptimizerïĳŇãČŚãČľãČąãČĳãĆ£æȚřãĄŇ 5 ãĄőãĄ§ãĆĄïĳŇ
åŘŇæŹĆãĄńèĺĹçőŮãĄȚãĆŇãĆŃãĆůãČşãČŮãČňãČČãĆŕãĆźéăĆçĆźãĄőæĲĂåďğæȚřãĄğãĄĆãĆŃ
6 ãĄńãČŐãČĳãČĽæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

ABCI

ABCI:
group: "[group]"
job_script_preamble: "./job_script_preamble.sh"
job_execution_options: ""

• group - æĽĂåśđãĄŮãĄęãĄĎãĆŃ ABCI ãĆřãČńãČĳãČŮãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• job_script_preamble - ABCI ãĄőèĺŋåőŽãĆŠèĺŸè£řãĄŮãĄ§ãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãĄőãČȚãĆąãĆďãČńãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
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optimize

optimize:
search_algorithm: 'aiaccel.optimizer.NelderMeadOptimizer'
goal: "minimize"
trial_number: 100
rand_seed: 42
parameters:

-
name: "batch_size"
type: "uniform_int"
lower: 64
upper: 256
initial: 256

-
name: "lr"
type: "uniform_float"
lower: 1.0e-4
upper: 1.0
initial: 0.1

-
name: "momentum"
type: "uniform_float"
lower: 0.8
upper: 1.0
initial: 0.9

-
name: "weight_decay"
type: "uniform_float"
lower: 5.0e-6
upper: 5.0e-2
initial: 5.0e-4

-
name: "lr_decay"
type: "uniform_float"
lower: 0.0
upper: 1.0
initial: 1.0e-3

• search_algorithm - æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄőä¿ŃãĄğãĄŕãČŊãČńãČĂãČĳãČ§ãČĳãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• goal - æĲĂéĄľåŇŰãĄőæŰźåŘŚãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– åŔĆèĂČ - Validation Error Rate ãĆŠæĲĂåřŔåŇŰãĄŹãĆŃãĄŞãĄĺãĄŇçŻőçŽĎãĄğãĄĆãĆŃãĄ§ãĆĄïĳŇ"minimize"
ãĄĺèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• trial_number - èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• rand_seed - äźśæȚřãĄőçŤ§æĹŘãĄńä¡£çŤĺãĄŹãĆŃãĆůãČĳãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• parameters - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘĎçĺőéăĚçŻőãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğãĄŕïĳŇ5
çĺőéąđãĄőãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĆŠçŤĺæĎŔãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ5
ãĄďãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮãĄęïĳŇäżěäÿŃãĄőéăĚçŻőãĆŠãĄİãĆŇãĄđãĆŇèĺŋåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ

– name - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– type - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
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– lower / upper - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£æĲĂåřŔåĂď / æĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

– initial - ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐNelderMeadOptimizer
ãĄőåăťåŘĹãĄŕïĳŇãĆůãČşãČŮãČňãČČãĆŕãĆźãĄőéăĆçĆźæȚř (=ãČŚãČľãČąãČĳãĆ£æȚř + 1)
ãĄĺèęĄçťăæȚřãĄŇåŘŇãĄŸãČłãĆźãČĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéăĆçĆźæȚřæĲłæžĂãĄőæȚřåĂďãČłãĆźãČĹãĄŇäÿŐãĄĹãĆĽãĆŇãĄ§åăťåŘĹïĳŇèűşãĆŁãĄłãĄĎåĹİæĲ§åĂďãĄŕ
aiaccel ãĄńãĆĹãĄčãĄęãČľãČşãČĂãČăãĄńèĺŋåőŽãĄȚãĆŇãĄ¿ãĄŹïĳŐäżŁåŻđãĄőä¿ŃãĄğãĄŕïĳŇåŘĎãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£ãĄń
1 åĂŃãĄőåĹİæĲ§åĂďãĄŮãĄŃäÿŐãĄĹãĄęãĄĎãĄłãĄĎãĄ§ãĆĄïĳŇèűşãĆŁãĄłãĄĎ 5
åĂŃãĄőåĹİæĲ§åĂďãĄŕ aiaccel ãĄńãĆĹãĄčãĄęèĺŋåőŽãĄȚãĆŇãĄ¿ãĄŹïĳŐ

10.2.2 user.py ãĄőä¡ĲæĹŘ

user.py ãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄłæğŃæĹŘãĄńãĄłãĄčãĄęãĄĎãĄ¿ãĄŹïĳŐ

train_func

• main åĘĚãĄğçŤĺãĄĎãĆĽãĆŇãĆŃèĺŞçůťçŤĺéŰćæȚřãĄğãĄŹïĳŐ

val_test_func

• main åĘĚãĄğçŤĺãĄĎãĆĽãĆŇãĆŃèľȚä¿ąãČżæśŐåŇŰæĂğèČ¡æďĲèĺĳçŤĺéŰćæȚřãĄğãĄŹïĳŐ

main

• æĲĂéĄľåŇŰåŕ¿èśąãĄőãČąãĆďãČşéŰćæȚřãĄğãĄŹïĳŐãĄŞãĄőéŰćæȚřãĄő return
åĂďãĆŠæĲĂéĄľåŇŰãĄŮãĄ¿ãĄŹïĳŐValidation Error Rate ãĄğèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

10.2.3 job_script_preamble.shãĄőä¡ĲæĹŘ

job_script_preamble.sh ãĄŕãĂĄABCI ãĄńãĆÿãČğãČŰãĆŠæŁȚåĚěãĄŹãĆŃãĄ§ãĆĄãĄőãČŘãČČãČĄãČȚãĆąãĆďãČńãĄőãČŹãČĳãĆźãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ
ãĄŞãĄőãČȚãĆąãĆďãČńãĄńãĄŕäžŃåĽŊèĺŋåőŽãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ ãĄŞãĄŞãĄńèĺŸè£řãĄŮãĄ§èĺŋåőŽãĄŇåĚĺãĄęãĄőãĆÿãČğãČŰãĄńéĄľçŤĺãĄȚãĆŇãĄ¿ãĄŹïĳŐ

#!/bin/bash

#$-l rt_F=1
#$-j y
#$-cwd
#$ -l h_rt=2:00:00

• ABCIãĄőãČŘãČČãČĄãĆÿãČğãČŰåő§èąŇãĆłãČŮãĆůãČğãČşãĆŠæŇĞåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ#$-l
rt_F=1ãĄğFullãČŐãČĳãČĽãĆŠåĹľçŤĺãĄŹãĆŃãĆĹãĄĘãĄńèĺŋåőŽãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

– åŔĆèĂČ: https://docs.abci.ai/ja/job-execution/#job-execution-options

source /etc/profile.d/modules.sh
module load gcc/11.2.0 python/3.8/3.8.13 cuda/10.1/10.1.243 cudnn/7.6/7.6.5
source ~/optenv/bin/activate

• ãČęãČĳãĆűãČŮãČŋãĆřãČľãČăåő§èąŇãĄńå£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĄőèłŋãĄ£è¿ĳãĄ£ãĄĺäżőæČşçŠřåćČãĄő
activate ãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

• ~/optenv ãĄńãĄŕ aiaccel ãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ§äżőæČşçŠřåćČãĄőãČŚãĆźãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
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10.3 3. åŃȚä¡ĲèłňæŸŐ

• aiaccel ãĄĺ PyTorch åŃȚä¡ĲãĄŹãĆŃçŠřåćČãĄŇå£ĚèęĄãĄğãĄŹïĳŐ

– ABCIãĄńãĄŁãĄŚãĆŃPyTorchåřŐåĚěæĽŃéăĘ(åĞžåĚÿ:https://docs.abci.ai/ja/apps/pytorch/)

∗ aiaccelãĄőäżőæČşçŠřåćČä¡ĲæĹŘãČżactivateå¿ŇãĂĄäÿŃèĺŸãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

pip3 install --upgrade pip setuptools
pip3 install filelock torch==1.8.1+cu111 torchvision==0.9.1+cu111␣
→˓torchaudio==0.8.1 -f https://download.pytorch.org/whl/torch_stable.html

• config.yaml ãĄő [ABCI][group] ãĄŕïĳŇæĽĂåśđãĄŮãĄęãĄĎãĆŃABCIãĆřãČńãČĳãČŮåŘŊãĄńåďĽæŻťãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

ABCI:
group: "[group]"
job_script_preamble: "./job_script_preamble.sh"
job_execution_options: ""

• äžŃåĽŊãĄń python3 setup_dataset.py ãĆŠåő§èąŇãĄŮïĳŇãČĞãČĳãĆ£ãĆżãČČãČĹãĄőãČĂãĆęãČşãČŋãČĳãČĽãĆŠèąŇãĄčãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• äÿŁèĺŸæžŰåĆŹãĆŠçțĆãĄĹãĄ§ãĆĽïĳŇäÿŃèĺŸãĄőãĆşãČđãČşãČĽãĄğ aiaccel
ãĆŠèțůåŃȚãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

aiaccel-start --config config.yaml --clean

• ãĆşãČđãČşãČĽãČľãĆďãČşãĆłãČŮãĆůãČğãČşåĳȚæȚř

– --config - èĺŋåőŽãČȚãĆąãĆďãČńãĆŠèłŋãĄ£è¿ĳãĆĂãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐèłŋãĄ£è¿ĳãĆĂãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

– --clean - aiaccel ãĄőèțůåŃȚãČĞãĆčãČňãĆŕãČĹãČłåĘĚãĄń config.yaml ãĄő workspace
ãĄğæŇĞåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄŇåŋŸåĲĺãĄŹãĆŃåăťåŘĹïĳŇåĽŁéŹďãĄŮãĄęãĄŃãĆĽåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆłãČŮãĆůãČğãČşåĳȚæȚřãĄğãĄŹïĳŐ

10.4 4. çțŘæđĲãĄőçćžèłŊ

aiaccel ãĄőæŋčåÿÿçțĆäžĘå¿ŇïĳŇæĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄő 2 ãĄŃæĽĂãĄńä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

• ./work/results.csv

• ./work/result/{trial_id}.hp

ãĄŞãĄŞãĄğïĳŇ./work ãĄŕãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄő workspace ãĄńèĺŋåőŽãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ

results.csv ãĄńãĄŕïĳŇãĄİãĆŇãĄđãĆŇãĄőèľęèąŇãĄğãĄőãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĄĺïĳŇãĄİãĄőãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
result/{trial_id}.hp ãĄŕïĳŇ{trial_id} åŻđçŻőãĄőèľęèąŇãĄőãČŚãČľãČąãČĳãĆ£ãĄĺéŰćæȚřãĄőåĂďãĄŇ YAML
å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ ãĄȚãĆĽãĄńïĳŇåŘŇãĄŸãČȚãĆľãČńãČĂãĄńãĄŕ final_result.result
ãĄĺãĄĎãĄĘãČȚãĆąãĆďãČńãĄŇä¡ĲæĹŘãĄȚãĆŇïĳŇåĚĺèľęèąŇäÿŋãĄğæĲĂèĽŕãĄőãČŚãČľãČąãČĳãĆ£ãĄĺçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇ
YAML å¡ćåĳŔãĄğä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ

äÿŁãĄğåő§èąŇãĄŮãĄ§æĲĂéĄľåŇŰãĄőçțŘæđĲãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

• ãČŔãĆďãČŚãČŚãČľãČąãČĳãĆ£

– batch_size

– lr

– momentum
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– weight_decay

– lr_decay

• èľȚä¿ąåĂď

– Validation Error Rate

• æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČă

– NelderMeadOptimizer

• çțŘæđĲæŕŤèĳČ

– ãČĞãČȚãĆľãČńãČĹãČŚãČľãČąãČĳãĆ£

batch_size = 256,
lr = 0.1,
momentum = 0.9,
weight_decay = 5.0e-4,
lr_decay = 1.0e-3

EvalLoss = 0.9949815124511718, evalAcc = 79.86

TestLoss = 0.9659099947929383, TestAcc = 80.95

– æĲĂéĄľåŇŰçțŘæđĲ

batch_size = 226,
lr = 0.036964256184365454,
momentum = 0.8899804003224022,
weight_decay = 0.0027056323588476026,
lr_decay = 0.03683728125425209

EvalLoss = 0.7713460917830467, evalAcc = 83.27

TestLoss = 0.7550274838387966, TestAcc = 83.59

10.5 5. æşĺæĎŔ

• äÿŁèĺŸèĺŋåőŽãĄğæĲĂéĄľåŇŰãĆŠåő§èąŇãĄŹãĆŃãĄĺïĳŇABCIãČİãĆďãČşãČĹãĆŠçťĎ50ãČİãĆďãČşãČĹæűĹèšżãĄŮãĄ¿ãĄŹ.
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Chapter 11

Wrapper ãĄőä¡ĲæĹŘä¿Ń

å£ĚèęĄãĄńå£ĲãĄŸãĄę wrapper ãČŮãČŋãĆřãČľãČăãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ aiaccel
ãĄŕãČęãČĳãĆűãČĳãĄŇä¡ĲæĹŘãĄŮãĄ§æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄőåĂďãĆŠèĺĹçőŮãĄŹãĆŃãČŮãČŋãĆřãČľãČăãĄő
wrapper ãĆŠä¡ĲæĹŘãĄŹãĆŃãĄ§ãĆĄãĄő API ãĆŠæŔŘä¿ŻãĄŮãĄ¿ãĄŹïĳŐ

11.1 1. ãČȚãĆąãĆďãČńæğŃæĹŘ

11.1.1 ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČă

• äÿŐãĄĹãĆĽãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄŃãĆĽæĲĂéĄľåŇŰãĄŮãĄ§ãĄĎçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠèĺĹçőŮãĄŮïĳŇæĺŹæžŰåĞžåŁŻãĄńåĞžåŁŻãĄŮãĄ¿ãĄŹïĳŐ

11.1.2 wrapper.py

• aiaccel ãĄŃãĆĽãČŚãČľãČąãČĳãĆ£ãĆŠãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄńæÿąãĄŮïĳŇèĺĹçőŮçțŘæđĲãĆŠ
aiaccel ãĄńè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

11.1.3 config.yaml

• æĲĂéĄľåŇŰãĄŁãĆĹãĄşãĆ¡ãČȚãČĹãĆęãĆğãĆćãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ

11.2 2. ãČȚãĆąãĆďãČńä¡ĲæĹŘæĽŃéăĘ

11.2.1 éŰćæȚřãČŮãČŋãĆřãČľãČăãĄőä¡ĲæĹŘ

äżěäÿŃãĄőãĆĹãĄĘãĄłãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ§éŽŻãĄńïĳŇæĲĂéĄľåŇŰåŕ¿èśąãĄŹãĄźãĄŊåĂďãĄŇæĺŹæžŰåĞžåŁŻãĄńåĞžåŁŻãĄȚãĆŇãĆŃãĆĹãĄĘãĄłãČŮãČŋãĆřãČľãČăãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

> {cmd} --config={config} --trial_id={trial_id} --x1={x1} --x2={x2}

• cmd - ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠèțůåŃȚãĄŹãĆŃãĆşãČđãČşãČĽãĄğãĄŹïĳŐ

• config - ãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄőãČŚãĆźãĄğãĄŹïĳŐ

• trial_id - aiaccel ãĄőãĆÿãČğãČŰ ID ãĄğãĄŹïĳŐ
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• x1, x2, âĂę - æĲĂéĄľåŇŰãĄŹãĆŃãČŚãČľãČąãČĳãĆ£ãĄğãĄŹïĳŐãĄŞãĄŞãĄğãĄŕä¿ŃãĄĺãĄŮãĄę 2
ãĄďãĄőãČŚãČľãČąãČĳãĆ£ãĄń x1, x2 ãĄĺãĄĎãĄĘåŘŊåĽŊãĆŠäżŸãĄŚãĄ¿ãĄŮãĄ§ãĄŇïĳŇäżżæĎŔãĄőåŘŊåĽŊãĄőãČŚãČľãČąãČĳãĆ£ãĆŠå£ĚèęĄãĄłæȚřãĄăãĄŚèĺŋåőŽãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŹïĳŐ

æĺŹæžŰåĞžåŁŻãĄńåĞžåŁŻãĄȚãĆŇãĆŃåĂďãĄŕïĳŇäżěäÿŃãĄőãĆĹãĄĘãĄłå¡ćåĳŔãĄğãĄĆãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ

objective_y:{y}

• y - æĲĂéĄľåŇŰåŕ¿èśąãĄőèĺĹçőŮçțŘæđĲãĄğãĄŹïĳŇ

11.2.2 ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄőä¿Ń

ãĄŞãĄŞãĄğãĄŕä¿ŃãĄĺãĄŮãĄęïĳŇpython ãĄğæĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĆŠåő§èčĚãĄŹãĆŃåăťåŘĹãĆŠçćžèłŊãĄŮãĄ¿ãĄŹïĳŐ

import argparse

def main(x1, x2):
y = (x1 ** 2) - (4.0 * x1) + (x2 ** 2) - x2 - (x1 * x2)
return y

if __name__ == "__main__":
parser = argparse.ArgumentParser()
parser.add_argument('--x1', type=float)
parser.add_argument('--x2', type=float)
args = vars(parser.parse_known_args()[0])

y = main(args["x1"], args["x2"])

print(f"objective_y:{y}")

ãČćãĆÿãČěãČĳãČń

import argparse

å£ĚèęĄãĄłãČćãĆÿãČěãČĳãČńãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ

• argparse - ãĆşãČđãČşãČĽãČľãĆďãČşåĳȚæȚřãĆŠåŔŰå¿ŮãĄŹãĆŃãĄ§ãĆĄãĄńä¡£çŤĺãĄŹãĆŃãČćãĆÿãČěãČĳãČńãĄğãĄŹïĳŐ

æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚř

def main(x1, x2):
y = (x1 ** 2) - (4.0 * x1) + (x2 ** 2) - x2 - (x1 * x2)
return y

æĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĆŠåőŽç¿ľãĄŮãĄ¿ãĄŹïĳŐ
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åő§èąŇéČĺåĹĘ

if __name__ == "__main__":
parser = argparse.ArgumentParser()
parser.add_argument('--x1', type=float)
parser.add_argument('--x2', type=float)
args = vars(parser.parse_known_args()[0])

y = main(args["x1"], args["x2"])

print(f"objective_y:{y}")

äżěäÿŃãĄőéČĺåĹĘãĄğãČŚãČĳãĆțãĆŠä¡ĲæĹŘãĄŮïĳŇãĆşãČđãČşãČĽãČľãĆďãČşåĳȚæȚřãĆŠåŔŮãĄŚåŔŰãĆŁãĄ¿ãĄŹïĳŐ

parser = argparse.ArgumentParser()
parser.add_argument('--x1', type=float)
parser.add_argument('--x2', type=float)
args = vars(parser.parse_known_args()[0])

ãĄŞãĄőä¿ŃãĄńãĄĆãĆŃæĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄğãĄŕïĳŇãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĄĺãĆÿãČğãČŰãĄő
ID ãĄŕä¡£çŤĺãĄŮãĄłãĄĎãĄ§ãĆĄïĳŇãČŚãČľãČąãČĳãĆ£ (x1 ãĄĺ x2) ãĄőãĄ£ãĆŠåŔŰå¿ŮãĄŹãĆŃãĆĹãĄĘãĄłåĞęçŘĘãĄŇèąŇãĆŔãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

ãČŚãČľãČąãČĳãĆ£ãĆŠæĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚř (main()) ãĄńæÿąãĄŮïĳŇåĂďãĆŠèĺĹçőŮãĄŮãĄ¿ãĄŹïĳŐ

y = main(args["x1"], args["x2"])

èĺĹçőŮçțŘæđĲãĆŠæĺŹæžŰåĞžåŁŻãĄńåĞžåŁŻãĄŮãĄ¿ãĄŹïĳŐ ãĄŞãĄőãĄĺãĄŊïĳŇèĺĹçőŮãĄȚãĆŇãĄ§åĂďãĄőåĽŊãĄń
âĂĲobjective_y:âĂİ ãĆŠäżŸãĄŚåŁăãĄĹãĄ¿ãĄŹïĳŐ

print(f"objective_y:{y}")

ãĄŞãĄő python ãĄğåő§èčĚãĄȚãĆŇãĄ§ãČŮãČŋãĆřãČľãČăãĄőåŘŊåĽŊãĆŠ user.py
ãĄĺãĄŹãĆŃãĄĺïĳŇãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄőèțůåŃȚãĆşãČđãČşãČĽãĄŕïĳŇpython
user.py ãĄĺãĄłãĆŁãĄ¿ãĄŹïĳŐ ä¿ŃãĄĹãĄřãĆşãČşãČȚãĆčãĆřãĄőãČŚãĆźãĄŇ config.
yamlïĳŇãĆÿãČğãČŰãĄő ID ãĄŇ 0ïĳŇãČŚãČľãČąãČĳãĆ£ x1 ãĄŇ 1ïĳŇ ãČŚãČľãČąãČĳãĆ£ x2 ãĄŇ 2
ãĄőåăťåŘĹïĳŇåő§èąŇãĆşãČđãČşãČĽãĄŕæňąãĄőéĂŽãĆŁãĄğãĄŹïĳŐ

> python user.py --config=condig.yaml --trial_id=0 --x1=1 --x2=2

ãĄŞãĄőãĄĺãĄŊãĄőåĞžåŁŻãĄŕäżěäÿŃãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

objective_y:-3.0

11.2.3 wrapper.py ãĄőä¡ĲæĹŘ

äżěäÿŃãĄőãĆĹãĄĘãĄł wrapper ãČŮãČŋãĆřãČľãČăãĆŠ python ãĄğåő§èčĚãĄŮãĄ¿ãĄŹïĳŐ

from aiaccel.util import aiaccel

run = aiaccel.Run()
run.execute_and_report("python user.py")
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ãČćãĆÿãČěãČĳãČń

from aiaccel.util import aiaccel

• aiaccel.util.aiaccel - wrapper ãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠä¡ĲæĹŘãĄŹãĆŃãĄ§ãĆĄãĄőãČćãĆÿãČěãČĳãČńãĄğãĄŹïĳŐ

Wrapper ãĆłãČŰãĆÿãĆğãĆŕãČĹãĄőä¡ĲæĹŘ

run = aiaccel.Run()

aiaccel ãĄŇæŔŘä¿ŻãĄŹãĆŃ wrapper ãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄőåő§èąŇ

run.execute_and_report("python user.py")

ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

• "python user.py" ãĄőéČĺåĹĘãĄŕïĳŇèĞłèžńãĄőãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĆŠèĺŸè£řãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• ãĆşãČđãČşãČĽãČľãĆďãČşåĳȚæȚřãĄĺãĄŮãĄęæÿąãĄȚãĆŇãĆŃ config, trial_id, ãČŚãČľãČąãČĳãĆ£ãĄŕïĳŇ
run.execute_and_report() ãĄőåĘĚéČĺãĄğèĞłåŃȚçŽĎãĄńè£¡åŁăãĄȚãĆŇãĄ¿ãĄŹïĳŐãĄİãĄőãĄ§ãĆĄïĳŇãĄŞãĄŞãĄńèĺŸè£řãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

11.2.4 config.yaml ãĄőä¡ĲæĹŘ

generic

generic:
workspace: "./work"
job_command: "python wrapper.py"
batch_job_timeout: 600

aiaccel ãĄğ wrapper ãČŮãČŋãĆřãČľãČăãĆŠæĲĂéĄľåŇŰãĄȚãĄŻãĆŃåăťåŘĹãĄŕïĳŇjob_command
ãĄńä¡ĲæĹŘãĄŮãĄ§ wrapper ãĄőåő§èąŇãĆşãČđãČşãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ ä¡ĲæĹŘãĄŮãĄ§ python
ãČȚãĆąãĆďãČńãĄőåŘŊåĽŊãĄŇ wrapper.py ãĄğãĄĆãĆŇãĄřïĳŇåő§èąŇãĆşãČđãČşãČĽãĄŕ python wrapper.py
ãĄğãĄŹïĳŐ

resource

resource:
type: "local"
num_node: 4

wrapper ãČŮãČŋãĆřãČľãČăãĆŠæĲĂéĄľåŇŰãĄŹãĆŃåăťåŘĹïĳŇæŇĞåőŽåŔŕèČ¡ãĄłåő§èąŇãĆ£ãĆďãČŮãĄŕ
"local" ãĄ¿ãĄ§ãĄŕ "ABCI" ãĄğãĄŹïĳŐ "python_local" ãĄŕéĄÿãĄźãĄ¿ãĄŻãĆŞïĳŐ
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Chapter 12

å§žæĲňçŽĎãĄłä¡£ãĄĎæŰź

12.1 ABCIãĄőãĆżãČČãČĹãĆćãČČãČŮ

ABCIãĄőãĆżãČČãČĹãĆćãČČãČŮãĄŕäÿŃèĺŸèşĞæŰŹãĆŠåŔĆèĂČãĄŔãĄăãĄȚãĄĎãĂĆ

https://docs.abci.ai/ja/

12.2 Python-venvãĄńãĆĹãĆŃäżőæČşçŠřåćČãĄőä¡ĲæĹŘ

venvçŠřåćČãĄğãĄőä¡£çŤĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹãĂĆãĄŞãĄőãČĄãČěãČĳãČĹãČłãĆćãČńãĄŕvenvçŠřåćČãĄğåŃȚä¡ĲãĄȚãĄŻãĆŃãĄŞãĄĺãĆŠåĽŊæŔŘãĄĺãĄŮãĄęãĄĎãĄ¿ãĄŹãĂĆ

python3 -m venv optenv

ãĄŞãĄŞãĄğãĄŕäżőæČşçŠřåćČãĄőåŘŊåĽŊãĆŠãĂŇoptenvãĂŊãĄĺãĄŮãĂĄäżěå¿ŇãĆĆå¡ŞäżőæČşçŠřåćČãĆŠãĂŇoptenvãĂŊãĄĺèąĺèĺŸãĄŮãĄ¿ãĄŹãĂĆ
äżőæČşçŠřåćČãĄőåŘŊåĽŊãĄŕäżżæĎŔãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄğãĄŊãĄ¿ãĄŹãĂĆ

12.3 ãĆćãĆŕãČĘãĆčãČŹãČĳãČĹ

äżőæČşçŠřåćČãĆŠåĹľçŤĺãĄŹãĆŃãĄńãĄŕäÿŃèĺŸãĆşãČđãČşãČĽãĆŠåő§æŰ¡ãĄŮãĄ¿ãĄŹãĂĆ

source optenv/bin/activate

äżěå¿ŇãĄőä¡ĲæěŋãĄŕãĆćãĆŕãČĘãĆčãČŹãČĳãČĹæÿĹãĄ£ãĄőãĆĆãĄőãĄĺãĄŮãĄęéĂšãĆĄãĄ¿ãĄŹ

12.4 ãĆďãČşãĆźãČĹãČĳãČń

aiaccelãĆŠãČĂãĆęãČşãČŋãČĳãČĽãĄŮãĄ¿ãĄŹãĂĆ

git clone https://github.com/aistairc/aiaccel.git

ãČĂãĆęãČşãČŋãČĳãČĽåőŇäžĘå¿ŇãĂĄaiaccelãČȚãĆľãČńãČĂãĄńçğżåŃȚãĄŮãĄ¿ãĄŹãĂĆ
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cd aiaccel

ä¿İåŋŸçŠřåćČãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹ.

python -m pip install -r requirements.txt

Note: äžŃåĽŊãĄńpipãĆŠãĆćãČČãČŮãĆřãČňãČĳãČĽãĄŹãĆŃãĄŞãĄĺãĆŠæŐĺåěĺãĄĎãĄ§ãĄŮãĄ¿ãĄŹãĂĆ

python -m pip install --upgrade pip

setup.pyãĆŠåő§èąŇãĄŮãĂĄaiaccelãĆŠãĆďãČşãĆźãČĹãČĳãČńãĄŮãĄ¿ãĄŹãĂĆ

python setup.py install

ãĄ¿ãĄ§ãĄŕãĂĄ

python -m pip install git+https://github.com/aistairc/aiaccel.git

aiaccelãĄŇãĆďãČşãČİãČĳãČĹãĄğãĄŊãĆŃãĄŞãĄĺãĆŠçćžèłŊãĄŮãĄ¿ãĄŹãĂĆ

python
import aiaccel

12.5 ãČĄãČěãČĳãČĹãČłãĆćãČń

1. ãČŮãČŋãĆÿãĆğãĆŕãČĹãČȚãĆąãĆďãČńãĄőæğŃæĹŘ

ãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĂĄãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĂĄABCIåő§èąŇçŤĺãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãĆŠçŤĺæĎŔãĄŮãĂĄäÿĂãĄďãĄőãČȚãĆľãČńãČĂãĄńæăĳçťŊãĄŮãĄ¿ãĄŹãĂĆ
äżěå¿ŇãĂĄãĄŞãĄőäÿĂåĳŔãĆŠåŘńãĆŞãĄăãČȚãĆľãČńãČĂãĆŠãĂŇãČŮãČŋãĆÿãĆğãĆŕãČĹãČȚãĆľãČńãČĂãĂŊãĄĺãĄŮãĄ¿ãĄŹãĂĆ
ãČŮãČŋãĆÿãĆğãĆŕãČĹãČȚãĆľãČńãČĂãĄŕäżżæĎŔãĄőåăťæĽĂãĄńä¡ĲæĹŘãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ

âŤĲâŤĂâŤĂ config.yaml
âŤĲâŤĂâŤĂ user.py
âŤŤâŤĂâŤĂ job_script_preamble.sh

Note:

• config.yaml - æĲĂéĄľåŇŰãĄőèĺŋåőŽãČȚãĆąãĆďãČńãĄğãĄŹãĂĆ

• user.py - æĲĂéĄľåŇŰåŕ¿èśąãĄőãČŮãČŋãĆřãČľãČăãĄğãĄŹãĂĆèľşçťřãĄŕå¿Ňè£řãĄŮãĄ¿ãĄŹãĂĆ

• job_script_preamble.sh - ABCIãĄńãĆÿãČğãČŰãĆŠæŁȚåĚěãĄŹãĆŃãĄ§ãĆĄãĄőãĆźãĆŕãČłãČŮãČĹãĄğãĄŹãĂĆãĄŞãĄőãČȚãĆąãĆďãČńãĄńãĄŕãĆźãĆŕãČłãČŮãČĹãĄőåĚśéĂŽéČĺåĹĘãĄőãĄ£ãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹãĂĆãĄŞãĄőãČȚãĆąãĆďãČńãĆŠãČŹãČĳãĆźãĄńãĂĄãČŘãČČãČĄãĆÿãČğãČŰãČȚãĆąãĆďãČńãĆŠçŤ§æĹŘãĄŮãĄ¿ãĄŹãĂĆ

Note: config.yamlãĂĄ user.pyãĂĄ job_script_preamble.sh ãĄŕäżżæĎŔãĄőãČȚãĆąãĆďãČńåŘŊãĄńåďĽæŻťåŔŕèČ¡ãĄğãĄŹãĂĆ

2. ãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄőä¡ĲæĹŘ
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12.5.1 generic

ãĆțãČşãČŮãČń

generic:
workspace: "./work"
job_command: "python user.py"
batch_job_timeout: 600

• workspace - éĂŤäÿŋçțŇéĄŐãĄőä£İåŋŸåĚĹãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆ

• job_command - ãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĆşãČđãČşãČĽãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹãĂĆ

• batch_job_timeout - jobãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ[åŊŸä¡Ŋ: çğŠ]

12.5.2 resource

ãĆțãČşãČŮãČń

resource:
type: "ABCI"
num_node: 4

• type - åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆ ABCI ãĂĄãĄ¿ãĄ§ãĄŕ local
ãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆ

• num_node - ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆãČŋãČĳãĆńãČńãĄőåăťåŘĹãĄŕCPUãĆşãĆćæȚřãĆŠæŇĞåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ

12.5.3 ABCI

ãĆțãČşãČŮãČń

ABCI:
group: "[group]"
job_script_preamble: "./job_script_preamble.sh"
job_execution_options: ""

• job_script_preamble - ABCIäÿŁãĄğãĆ¡ãČȚãČĹãĆęãĆğãĆćãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãČľãČČãČŚãČĳãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãĄğãĄŹãĂĆèľşçťřãĄŕå¿Ňè£řãĄŮãĄ¿ãĄŹãĂĆ

• group - èĞłåĹĘãĄŇæĽĂåśđãĄŮãĄęãĄĎãĆŃABCIãĆřãČńãČĳãČŮåŘŊãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆ([]ãĄŕèĺŸè£řäÿŊèęĄãĄğãĄŹãĂĆ)

12.5.4 optimize

ãĆțãČşãČŮãČń

optimize:
search_algorithm: "aiaccel.optimizer.NelderMeadOptimizer"
goal: "minimize"
trial_number: 30
rand_seed: 42
parameters:

-
(continues on next page)
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name: "x1"
type: "uniform_float"
lower: 0.0
upper: 5.0
initial: 1.0

-
name: "x2"
type: "uniform_float"
lower: 0.0
upper: 5.0
initial: 1.0

• search_algorithm - æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆ

• goal - æĲĂéĄľåŇŰãĄőæŰźåŘŚãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ[minimize | maximize]

• trial_number - èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ

• parameters

• name - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ

• type - ãČŔãĆďãČŚãČĳãČŚãĆ£ãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ

– ãČĞãČĳãĆ£åđŃäÿĂèęğ

∗ uniform_float

∗ uniform_int

∗ categorical

∗ ordinal

• lower - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£æĲĂåřŔåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ

• upper - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£æĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ

• initial - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹãĂĆ

• step - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőåĹĘèğčèČ¡ãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹ(æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄŇgridãĄőåăťåŘĹãĄŕå£ĚãĄŽæŇĞåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ)ãĂĆ

• log - åŕ¿æȚřèĺŋåőŽçŤĺãĄőéăĚçŻőãĄğãĄŹ(æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄŇgridãĄőåăťåŘĹãĄŕå£ĚãĄŽæŇĞåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ)ãĂĆ

• base - åŕ¿æȚřèĺŋåőŽçŤĺãĄőéăĚçŻőãĄğãĄŹ(æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄŇgridãĄőåăťåŘĹãĄŕå£ĚãĄŽæŇĞåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ)ãĂĆ

• comment - èĞłçŤśèĺŸè£řæňĎãĂĆ

Note: aiaccelãĄŕãĂĄæňąãĄőæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠãĆțãČİãČĳãČĹãĄŮãĄęãĄĎãĄ¿ãĄŹãĂĆ

• random - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĆŠãČľãČşãČĂãČăãĄńçŤ§æĹŘãĄŮãĄ¿ãĄŹãĂĆ

• grid - ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĆŠäÿĂåőŽéŰŞéŽŤãĄğãĆțãČşãČŮãČłãČşãĆřãĄŮãĄ¿ãĄŹãĂĆ

• sobol - SobolåĹŮãĆŠçŤĺãĄĎãĄęãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőåĂďãĆŠçŤ§æĹŘãĄŮãĄ¿ãĄŹãĂĆ

• nelder-mead - ãČŠãČěãČĳãČłãĆźãČĘãĆčãĆŕãĆźãĄłæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄğãĄŹ.

• tpe - ãČŹãĆďãĆžæĲĂéĄľåŇŰãĄńãĆĹãĆŃæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄğãĄŹãĂĆ
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12.5.5 parametersãĄőèĺŸè£řä¿Ń

Type: uniform_intãĄőèĺŸè£řä¿Ń

parameters:
-

name: "x1"
type: "uniform_int"
lower: 0
upper: 5
initial: 1

-
name: "x2"
type: "uniform_int"
lower: 0
upper: 5
initial: 1

Note:

• initialãĆŠæŇĞåőŽãĄŮãĄłãĄĎåăťåŘĹãĄŕãĂĄéăĚçŻőãĆŠåĽŁéŹďãĄŮãĄ¿ãĄŹãĂĆ

-
name: "x1"
type: "uniform_int"
lower: 0
upper: 5

Type: uniform_floatãĄőèĺŸè£řä¿Ń

parameters:
-

name: "x1"
type: "uniform_float"
lower: 0.0
upper: 5.0
initial: 0.0

-
name: "x2"
type: "uniform_float"
lower: 0.0
upper: 5.0
initial: 0.0
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Type: categoricalãĄőèĺŸè£řä¿Ń

parameters:
-

name: "x1"
type: "categorical"
choices: ['green', 'red', 'yellow', 'blue']

-
name: "x2"
type: "categorical"
choices: ['green', 'red', 'yellow', 'blue']

Note:

• categorialä¡£çŤĺæŹĆãĄŕ choices éăĚçŻőãĆŠä¡£çŤĺãĄŮãĄ¿ãĄŹ. choices
ãĄŕéĚŊåĹŮãĄğæŇĞåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹãĂĆ

• catogoricalãĆŠä¡£çŤĺãĄğãĄŊãĆŃãĄőãĄŕãĂĄæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄŇ Random, Grid',
ãĄŁãĆĹãĄş TPE` ãĄőåăťåŘĹãĄőãĄ£ãĄğãĄŹãĂĆ

Type: ordinalãĄőèĺŸè£řä¿Ń

parameters:
-

name: "x1"
type: "ordinal"
sequence: [2, 4, 8, 16, 32, 64, 128, 256, 512, 1024]
lower: 0
upper: 1024

-
name: "x2"
type: "ordinal"
sequence: [1024, 512, 256, 128, 64, 32, 16, 8, 4, 2]
lower: 0
upper: 1024

Note:

• ordinalä¡£çŤĺæŹĆãĄŕ sequence éăĚçŻőãĆŠä¡£çŤĺãĄŮãĄ¿ãĄŹ. sequence
ãĄŕéĚŊåĹŮãĄğæŇĞåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹãĂĆ

• ordinalä¡£çŤĺæŹĆãĄŕ initial ãĄőèĺŋåőŽãĄŕãĄğãĄŊãĄ¿ãĄŻãĆŞãĂĆ

• ordinalãĆŠä¡£çŤĺãĄğãĄŊãĆŃãĄőãĄŕãĂĄæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄŇ Random ãĄĺ Grid
ãĄőåăťåŘĹãĄőãĄ£ãĄğãĄŹãĂĆ
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12.5.6 gridä¡£çŤĺæŹĆãĄőæşĺæĎŔäžŃéăĚ

æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄğ grid ãĆŠä¡£çŤĺãĄŹãĆŃåăťåŘĹãĂĄ parameters ãĄőèĺŋåőŽãĄń log ãĂĄ
step ãĂĄ base ãĆŠæŇĞåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ

parameters:
-

name: "x1"
type: "uniform_int"
lower: 0
upper: 5
step: 1
log: false
base: 10
initial: 0.0

-
name: "x2"
type: "uniform_int"
lower: 0
upper: 5
step: 1
log: false
base: 10
initial: 0.0

12.5.7 Nelder-Meadä¡£çŤĺæŹĆãĄőæşĺæĎŔäžŃéăĚ

Nelder-MeadãĆŠä¡£çŤĺãĄŹãĆŃåăťåŘĹãĂĄ initial ãĆŠéĚŊåĹŮãĄğæŇĞåőŽãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹãĂĆ

parameters:
-

name: "x1"
type: "uniform_int"
lower: 0
upper: 5
initial: [0, 5, 3]

-
name: "x2"
type: "uniform_int"
lower: 0
upper: 5
initial: [2, 4, 1]

ãĄ¿ãĄ§ãĂĄ initial ãĆŠä¡£çŤĺãĄŮãĄłãĄĎåăťåŘĹãĄŕãĂĄçľžãĄőãČłãĆźãČĹãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹ.

parameters:
-

name: "x1"
type: "uniform_int"
log: False
lower: 0
upper: 5

(continues on next page)
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initial: []
-

name: "x2"
type: "uniform_int"
log: False
lower: 0
upper: 5
initial: []

ãĄĆãĆŃãĄĎãĄŕãĂĄ initial éăĚçŻőãĄİãĄőãĆĆãĄőãĆŠåĽŁéŹďãĄŮãĄ¿ãĄŹãĂĆ

parameters:
-

name": "x1"
type": "uniform_int"
log": False
lower": 0
upper": 5

-
name: "x2"
type: "uniform_int"
log: False
lower: 0
upper: 5

12.5.8 ãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČń ãĆțãČşãČŮãČń

config.yaml

generic:
workspace: "./work"
job_command: "python user.py"
batch_job_timeout: 600

resource:
type: "local"
num_node: 4

ABCI:
group: "[group]"
job_script_preamble: "./job_script_preamble.sh"
job_execution_options: ""

optimize:
search_algorithm: "aiaccel.optimizer.NelderMeadOptimizer"
goal: "minimize"
trial_number: 30
rand_seed: 42
parameters:

-
name: "x1"

(continues on next page)
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type: "uniform_float"
lower: 0.0
upper: 5.0
initial: [0.0, 5.0, 3.0]

-
name: "x2"
type: "uniform_float"
lower: 0.0
upper: 5.0
initial: [2.0, 4.0, 1.0]

3. ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄőä¡ĲæĹŘ

æĲĂéĄľåŇŰåŕ¿èśąãĄőåĞęçŘĘãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹãĂĆãĄŞãĄŞãĄğãĄŕãĂĄä¡ĲæĹŘæÿĹãĄ£ãČćãČĞãČńãĆŠaiaccelãĄğæĲĂéĄľåŇŰãĄŹãĆŃãĄ§ãĆĄãĄőåďĽæŻťæŰźæşȚãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹãĂĆ

æňąãĄőéŰćæȚřãĆŠæĲĂéĄľåŇŰãĄȚãĄŻãĆŃåăťåŘĹãĄőä¿ŃãĆŠçďžãĄŮãĄ¿ãĄŹãĂĆ

def func(x1, x2):
y = (x1**2) - (4.0 * x1) + (x2**2) - x2 - (x1 * x2)
return y

ãĄŞãĆŇãĆŠãĂĄaiaccelãĄğæĲĂéĄľåŇŰãĄȚãĄŻãĆŃãĄńãĄŕæňąãĄőãĆĹãĄĘãĄńåďĽæŻťãĄŮãĄ¿ãĄŹãĂĆ

from aiaccel.util import aiaccel

def func(p):
x1 = p["x1"]
x2 = p["x2"]
y = (x1**2) - (4.0 * x1) + (x2**2) - x2 - (x1 * x2)
return y

if __name__ == "__main__":

run = aiaccel.Run()
run.execute_and_report(func)

4. WrapperãĄőä¡ĲæĹŘ

å£ĚèęĄãĄńå£ĲãĄŸãĄęwrapperãČŮãČŋãĆřãČľãČăãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹãĂĆaiaccelãĄŕãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄőwrapperãĆŠä¡ĲæĹŘãĄŹãĆŃãĄ§ãĆĄãĄőAPIãĆŠæŔŘä¿ŻãĄŮãĄ¿ãĄŹãĂĆ

ãĆțãČşãČŮãČń

wrapper.py(äżżæĎŔãĄőåŘŊåĽŊãĄńåďĽæŻťåŔŕèČ¡)

from aiaccel.util import aiaccel

# WrapperãĆłãČŰãĆÿãĆğãĆŕãČĹãĄőçŤ§æĹŘ
run = aiaccel.Run()

# ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŮãĄ¿ãĄŹãĂĆ
#␣

→˓commandãĄńãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĆŠèĺŸè£řãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ
# ãĆşãČđãČşãČĽãČľãĆďãČşåĳȚæȚřãĄŕèĞłåŃȚãĄğçŤ§æĹŘãĄŮãĄ¿ãĄŹãĂĆ
# --config

(continues on next page)
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# --index
# --x1 (ä¿Ń)
# --ãČżãČżãČż
run.execute_and_report("python user.py")

aiaccelãĄğwrapperãČŮãČŋãĆřãČľãČăãĆŠæĲĂéĄľåŇŰãĄȚãĄŻãĆŃåăťåŘĹãĄŕãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄőjob_commandãĆŠåďĽæŻťãĄŮãĄ¿ãĄŹãĂĆ

generic:
workspace: "./work"
job_command: "python wrapper.py"
batch_job_timeout: 600

5. job_script_preamble.shãĄőä¡ĲæĹŘ

job_script_preamble.sh ãĄŕãĂĄABCIãĄńãĆÿãČğãČŰãĆŠæŁȚåĚěãĄŹãĆŃãĄ§ãĆĄãĄőãČŘãČČãČĄãČȚãĆąãĆďãČńãĄőãČŹãČĳãĆźãČȚãĆąãĆďãČńãĄğãĄŹãĂĆ
ãĄŞãĄőãČȚãĆąãĆďãČńãĄńãĄŕäžŃåĽŊèĺŋåőŽãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹãĂĆãĄŞãĄŞãĄńèĺŸè£řãĄŮãĄ§èĺŋåőŽãĄŇåĚĺãĄęãĄőãĆÿãČğãČŰãĄńéĄľçŤĺãĄȚãĆŇãĄ¿ãĄŹãĂĆ

ãĆțãČşãČŮãČń

#!/bin/bash

#$-l rt_C.small=1
#$-j y
#$-cwd

source /etc/profile.d/modules.sh
module load gcc/11.2.0
module load python/3.8/3.8.13
module load cuda/10.2
module load cudnn/8.0/8.0.5
module load nccl/2.8/2.8.4-1
source ~/optenv/bin/activate

AIACCELPATH=$HOME/local/aiaccel-dev
export PYTHONPATH=$AIACCELPATH:$AIACCELPATH/lib

6. æĲĂéĄľåŇŰåő§èąŇ

ãČŮãČŋãĆÿãĆğãĆŕãČĹãČȚãĆľãČńãČĂãĄńçğżåŃȚãĄŮãĂĄæňąãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹãĂĆ

python -m aiaccel.cli.start --config config.yaml

Note:

ãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńåŘŊ `config.yaml`␣
→˓ãĄŕéĄľåĹĞãĄłæŰĞåŋŮåĹŮãĄńåďĽæŻťãĄŮãĄęãĄŔãĄăãĄȚãĄĎãĂĆ

åő§èąŇãĄŹãĆŃãĄĺãĆ£ãČĳãČ§ãČŁãČńãĄńéĂšæŊŮçŁűæşĄãĆŠåĞžåŁŻãĄŮãĄ¿ãĄŹãĂĆ
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12.5.9 ãĆłãČŮãĆůãČğãČşäżŸãĄŊãĄőåő§èąŇ

start ãĆşãČđãČşãČĽãĄőå¿ŇãĄńãĂĄè£¡åŁăãĆłãČŮãĆůãČğãČşãĆŠæŇĞåőŽãĄğãĄŊãĄ¿ãĄŹãĂĆ

python -m aiaccel.cli.start

• –clean : workspaceãĄŇæŮćãĄńåŋŸåĲĺãĄŹãĆŃåăťåŘĹãĂĄæĲĂéĄľåŇŰåő§èąŇåĽŊãĄńworkspaceãĆŠåĽŁéŹďãĄŮãĄ¿ãĄŹãĂĆ

• –resume : workspaceãĄŇæŮćãĄńåŋŸåĲĺãĄŹãĆŃåăťåŘĹãĂĄä£İåŋŸãČĞãČĳãĆ£ãĄŇåŋŸåĲĺãĄŹãĆŃãČĹãČľãĆďãĆćãČńãĆŠæŇĞåőŽãĄŹãĆŃãĄŞãĄĺãĄğãĂĄæŇĞåőŽãĄőãČĹãČľãĆďãĆćãČńãĄŃãĆĽåĘŊéŰŃãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŹãĂĆ

12.5.10 ä¿Ń

python -m aiaccel.cli.start --config config.yaml --clean

12.5.11 ãČŋãČĳãĆńãČńçŠřåćČãĄğãĄőåő§èąŇæŰźæşȚ

ãČŋãČĳãĆńãČńçŠřåćČãĄğaiaccelãĆŠä¡£çŤĺãĄŹãĆŃåăťåŘĹãĄŕãĂĄæňąãĄőãĆĹãĄĘãĄńèĺŋåőŽãĆŠåďĽæŻťãĄŮãĄ¿ãĄŹãĂĆ

resourceãĄőèĺŋåőŽ

ãĆşãČşãČȚãĆčãĆřãČȚãĆąãĆďãČńãĄő resource ãĄő type ãĄń local ãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹãĂĆ

resource:
type: "local"
num_node: 4

ABCIãĄőèĺŋåőŽ

ãČŋãČĳãĆńãČńçŠřåćČãĄğåő§æŰ¡ãĄŹãĆŃåăťåŘĹ, ABCI ãĄőèĺŋåőŽãĄŕåŃȚä¡ĲãĄńåŔŊæŸăãĄȚãĆŇãĄ¿ãĄŻãĆŞãĂĆ

ABCI:
group: "[group]"
job_script_preamble: "./job_script_preamble.sh"
job_execution_options: ""

job_script_preamble.sh

ãČŋãČĳãĆńãČńçŠřåćČãĄğåő§æŰ¡ãĄŹãĆŃåăťåŘĹãĂĄ job_script_preamble.sh ãĄŕäÿŊèęĄãĄğãĄŹãĂĆ
èĺŸè£řãĄŮãĄ§åĘĚåőźãĄŕåŃȚä¡ĲãĄńåŔŊæŸăãĄȚãĆŇãĄ¿ãĄŻãĆŞãĂĆ
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Chapter 13

ãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãĄőèĺŋåőŽãĆňãĆďãČĽ
(WIP)

13.1 generic:

13.1.1 workspace (str, optional):

aiaccel ãĄőåő§èąŇãĄńå£ĚèęĄãĄłäÿĂæŹĆãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲ./workâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.1.2 job_command (str):

ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐ

13.1.3 python_file (str, optional):

ãČŋãČĳãĆńãČńåő§èąŇãĄőãČćãČĳãČĽãĄőäÿĂãĄďãĄğãĄĆãĆŃ python_local ãČćãČĳãČĽãĆŠçŤĺãĄĎãĆŃåăťåŘĹãĄńïĳŇæĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄŇåő§èčĚãĄȚãĆŇãĄęãĄĎãĆŃ
python ãĄőãČȚãĆąãĆďãČńãČŚãĆźãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ åő§èąŇãČćãČĳãČĽãĄŇ ABCI
ãĄ¿ãĄ§ãĄŕéĂŽåÿÿãĄő Local ãĄőåăťåŘĹãĄńãĄŕæŇĞåőŽãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

13.1.4 function (str, optional):

ãČŋãČĳãĆńãČńåő§èąŇãĄőãČćãČĳãČĽãĄőäÿĂãĄďãĄğãĄĆãĆŃ python_local ãČćãČĳãČĽãĆŠçŤĺãĄĎãĆŃåăťåŘĹãĄńïĳŇæĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřåŘŊãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
aiaccel ãĄŕåő§èąŇæŹĆïĳŇpython_file ãĄńæŻÿãĄŃãĆŇãĄ§ãČȚãĆąãĆďãČńãĄŃãĆĽïĳŇãĄŞãĄŞãĄğæŇĞåőŽãĄȚãĆŇãĄ§åŘŊåĽŊãĄőéŰćæȚřãĆŠãĆďãČşãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ
åő§èąŇãČćãČĳãČĽãĄŇ ABCI ãĄ¿ãĄ§ãĄŕéĂŽåÿÿãĄő Local ãĄőåăťåŘĹãĄńãĄŕæŇĞåőŽãĄŹãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ
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13.1.5 batch_job_timeout (int, optional):

ãĆÿãČğãČŰãĄőãĆ£ãĆďãČăãĆćãĆęãČĹæŹĆéŰŞãĆŠçğŠåŊŸä¡ŊãĄğèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ 600 (çğŠ) ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.1.6 sleep_time (float, optional):

æĲĂéĄľåŇŰåő§èąŇãĄőãČąãĆďãČşãČńãČĳãČŮ 1 åŚĺãĄĆãĄ§ãĆŁãĄőãĆźãČłãČĳãČŮæŹĆéŰŞãĆŠçğŠåŊŸä¡ŊãĄğæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ 0.01 (çğŠ) ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.2 resource:

13.2.1 type (str):

åő§èąŇçŠřåćČãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ aiaccel ãĄŕäżěäÿŃãĄő 3 ãĄďãĄőçŠřåćČãĄğãĄőåő§èąŇãĆŠãĆțãČİãČĳãČĹãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• âĂĲabciâĂİ - ABCI äÿŁãĄğæĲĂéĄľåŇŰãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

• âĂĲlocalâĂİ - ãČŋãČĳãĆńãČńçŠřåćČãĄğæĲĂéĄľåŇŰãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

• âĂĲpython_localâĂİ - ãČŋãČĳãĆńãČńçŠřåćČãĄğæĲĂéĄľåŇŰãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐæĲĂéĄľåŇŰåŕ¿èśąãĄőéŰćæȚřãĄŇ
python ãĄğåő§èčĚãĄȚãĆŇãĄęãĄĎãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹãĄŇïĳŇéĂŽåÿÿãĄőãČŋãČĳãĆńãČńåő§èąŇãĆĹãĆŁãĆĆéńŸéĂ§ãĄńæĲĂéĄľåŇŰãĆŠåő§èąŇãĄŹãĆŃãĄŞãĄĺãĄŇåŔŕèČ¡ãĄğãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲlocalâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.2.2 num_node (int):

ä¡£çŤĺãĄŹãĆŃãČŐãČĳãČĽæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ 1
ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.3 ABCI:

13.3.1 group (str):

ãČęãČĳãĆűãČĳãĄŇæĽĂåśđãĄŹãĆŃ ABCI ãĄőãĆřãČńãČĳãČŮãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

13.3.2 job_script_preamble (str):

ABCI ãĄőèĺŋåőŽãĆŠèĺŸè£řãĄŮãĄ§ãĆůãĆğãČńãĆźãĆŕãČłãČŮãČĹãĄőãČȚãĆąãĆďãČńãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
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13.3.3 job_execution_options (str | list[str], optional):

aiaccel ãĄŇ ABCI ãĄőèĺĹçőŮãČŐãČĳãČĽäÿŁãĄńãĆÿãČğãČŰãĆŠæŁȚåĚěãĄŹãĆŃéŽŻãĄńäżŸåŁăãĄȚãĆŇãĆŃãĆłãČŮãĆůãČğãČşãĄőãĆşãČđãČşãČĽãĄğãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲâĂİ (çľžãĄőæŰĞåŋŮåĹŮ) ãĄŇèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.4 optimize:

13.4.1 search_algorithm (str, optional):

æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ aiaccel ãĄğãĄŕäżěäÿŃãĄőãĆćãČńãĆťãČłãĆžãČăãĆŠãĆțãČİãČĳãČĹãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• âĂĲaiaccel.optimizer.NelderMeadOptimizerâĂİ - Nelder-Mead æşȚãĄğãČŚãČľãČąãČĳãĆ£ãĄőæŐćçťćãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

• âĂĲaiaccel.optimizer.RandomOptimizerâĂİ - ãČŚãČľãČąãČĳãĆ£ãĆŠãČľãČşãČĂãČăãĄńçŤ§æĹŘãĄŮãĄ¿ãĄŹïĳŇ

• âĂĲaiaccel.optimizer.SobolOptimizerâĂİ - SobolâĂŹ åĹŮãĆŠçŤĺãĄĎãĄęãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŮãĄ¿ãĄŹïĳŐ

• âĂĲaiaccel.optimizer.GridOptimizerâĂİ - åĹĘåĽšãĄŮãĄ§æŐćçťćçľžéŰŞãĄŃãĆĽãČŚãČľãČąãČĳãĆ£ãĆŠéĄÿãĄşãĄ¿ãĄŹïĳŐ

• âĂĲaiaccel.optimizer.TpeOptimizerâĂİ - ãČŹãĆďãĆžæĲĂéĄľåŇŰãĆŠçŤĺãĄĎãĄęãČŚãČľãČąãČĳãĆ£ãĄőæŐćçťćãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲaiaccel.optimizer.NelderMeadOptimizerâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.4.2 goal (str, optional):

æĲĂéĄľåŇŰãĄőåŘŚãĄŊãĆŠæśžåőŽãĄŮãĄ¿ãĄŹïĳŐ

• âĂĲminimizeâĂİ - çŻőçŽĎéŰćæȚřãĄŇåřŔãĄȚãĄŔãĄłãĆŃãĆĹãĄĘãĄńãČŚãČľãČąãČĳãĆ£ãĆŠæĲĂéĄľåŇŰãĄŮãĄ¿ãĄŹïĳŐ

• âĂĲmaximizeâĂİ - çŻőçŽĎéŰćæȚřãĄŇåďğãĄŊãĄŔãĄłãĆŃãĆĹãĄĘãĄńãČŚãČľãČąãČĳãĆ£ãĆŠæĲĂéĄľåŇŰãĄŮãĄ¿ãĄŹïĳŐ

ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲminimizeâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.4.3 trial_number (int):

èľęèąŇåŻđæȚřãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

13.4.4 rand_seed (int, optional):

äźśæȚřçŤ§æĹŘãĄńçŤĺãĄĎãĆŃãĆůãČĳãČĽãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐèĺŋåőŽåŔŕèČ¡ãĄłåĂďãĄőçŕĎåŻšãĄŕ
numpy.random.default_rng ãĄŇåŔŰãĆŁå¿ŮãĆŃçŕĎåŻšãĄńäÿĂèĞťãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ None ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
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13.4.5 sobol_scramble (bool, optional):

ãĆ¡ãČĲãČńãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠä¡£çŤĺãĄŹãĆŃéŽŻãĄńïĳŇãĆźãĆŕãČľãČşãČŰãČńãĆŠä¡£çŤĺãĄŹãĆŃãĄŃãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ true ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.4.6 parameters (list):

ãČŚãČľãČąãČĳãĆ£ãĄőæŐćçťćæİąäżűãĆŠãĄ¿ãĄĺãĆĄãĄ§ãČłãĆźãČĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
æĲĂéĄľåŇŰãĆćãČńãĆťãČńãĆžãČăãĄĺãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĄńå£ĲãĄŸãĄęïĳŇåŘĎèęĄçťăãĄńãĄŕäżěäÿŃãĄőéăĚçŻőãĄŇåŘńãĄ¿ãĆŇãĄ¿ãĄŹïĳŐ

• name - ãČŚãČľãČąãČĳãĆ£ãĄőåŘŊåĽŊãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• type - ãČŚãČľãČąãČĳãĆ£ãĄőãČĞãČĳãĆ£åđŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐaiaccel
ãĄŕæňąãĄőãČĞãČĳãĆ£åđŃãĆŠãĆțãČİãČĳãČĹãĄŮãĄ¿ãĄŹïĳŐ

– âĂĲuniform_floatâĂİ - æțőåŃȚåřŔæȚřçĆźæȚřåđŃ

– âĂĲuniform_intâĂİ - æȚťæȚřåđŃ

– âĂĲcategoricalâĂİ - ãĆńãČĘãĆťãČłãĆńãČńåđŃ

– âĂĲordinalâĂİ - ãĆłãČĳãČĞãĆčãČŁãČńåđŃ

• lower - ãČŚãČľãČąãČĳãĆ£ãĄőæĲĂåřŔåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• upper - ãČŚãČľãČąãČĳãĆ£ãĄőæĲĂåďğåĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• initial - ãČŚãČľãČąãČĳãĆ£ãĄőåĹİæĲ§åĂďãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• step - ãČŚãČľãČąãČĳãĆ£ãĄőåĹĘèğčèČ¡ãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• log - ãČŚãČľãČąãČĳãĆ£ãĄőæŐćçťćçľžéŰŞãĆŠåŕ¿æȚřãĆźãĆśãČĳãČńãĄğåĹĘåĽšãĄŹãĆŃãĄŃãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐåŕ¿æȚřãĆźãĆśãČĳãČńãĆŠä¡£çŤĺãĄŹãĆŃåăťåŘĹãĄŕ
true ãĆŠïĳŇä¡£çŤĺãĄŮãĄłãĄĎåăťåŘĹãĄŕ false ãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• base - åŕ¿æȚřãĆźãĆśãČĳãČńãĄğãČŚãČľãČąãČĳãĆ£ãĄőæŐćçťćçľžéŰŞãĆŠåĹĘåĽšãĄŹãĆŃåăťåŘĹãĄőåŕ¿æȚřãĄőå§žæȚřãĆŠæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

• choices - ãČĞãČĳãĆ£åđŃãĄŇ categorical ãĄőåăťåŘĹãĄńïĳŇéĄÿæŁđèĆćãĄőãČłãĆźãČĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• sequence - ãČĞãČĳãĆ£åđŃãĄŇ ordinal ãĄőåăťåŘĹãĄńïĳŇéĄÿæŁđèĆćãĄőãČłãĆźãČĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

• comment - ãĆşãČąãČşãČĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

ãĄİãĆŇãĄđãĆŇãĄőãĆćãČńãĆťãČłãĆžãČăãĄĺãČĞãČĳãĆ£åđŃãĄğå£ĚèęĄãĄłãČŚãČľãČąãČĳãĆ£ãĄŕäżěäÿŃãĄőéĂŽãĆŁãĄğãĄŹïĳŐ

Nelder-Mead æşȚ (âĂĲaiaccel.optimizer.NelderMeadOptimizerâĂİ)

èĺŋåőŽåŔŕèČ¡ãĄłãČĞãČĳãĆ£åđŃãĄŕ âĂĲuniform_floatâĂİïĳŇâĂİuniform_intâĂİïĳŇãĄŁãĆĹãĄş âĂĲordinalâĂİ
ãĄğãĄŹïĳŐ

âĂĲuniform_floatâĂİ ãĄ¿ãĄ§ãĄŕ âĂĲuniform_intâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ)

• lower

• upper

• initial - èęĄçťăæȚřãĄŇ ãČŚãČľãČąãČĳãĆ£æȚř + 1 ãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐinitial
ãĄőéăĚçŻőãĄŇåŋŸåĲĺãĄŮãĄłãĄĎåăťåŘĹïĳŇaiaccel ãĄŕãČľãČşãČĂãČăãĄńåĹİæĲ§åĂďãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄ¿ãĄ§ïĳŇèĺŋåőŽãĄȚãĆŇãĄ§éĚŊåĹŮãĄőèęĄçťăæȚřãĄŇ
ãČŚãČľãČąãČĳãĆ£æȚř + 1 ãĆĹãĆŁåřŚãĄłãĄĎåăťåŘĹïĳŇaiaccel ãĄŕèűşãĆŁãĄłãĄĎåĹİæĲ§åĂďãĆŠãČľãČşãČĂãČăãĄńçŤ§æĹŘãĄŮèčĲãĄĎãĄ¿ãĄŹïĳŐ

âĂĲordinalâĂİ ãĄőåăťåŘĹ

• name
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• type (âĂĲordinalâĂİ)

• sequence - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ
str åđŃãĄğãĄŹïĳŐ

• initial - èęĄçťăæȚřãĄŇ ãČŚãČľãČąãČĳãĆ£æȚř + 1 ãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐinitial
ãĄőéăĚçŻőãĄŇåŋŸåĲĺãĄŮãĄłãĄĎåăťåŘĹïĳŇaiaccel ãĄŕãČľãČşãČĂãČăãĄńåĹİæĲ§åĂďãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐãĄ¿ãĄ§ïĳŇèĺŋåőŽãĄȚãĆŇãĄ§éĚŊåĹŮãĄőèęĄçťăæȚřãĄŇ
ãČŚãČľãČąãČĳãĆ£æȚř + 1 ãĆĹãĆŁåřŚãĄłãĄĎåăťåŘĹïĳŇaiaccel ãĄŕèűşãĆŁãĄłãĄĎåĹİæĲ§åĂďãĆŠãČľãČşãČĂãČăãĄńçŤ§æĹŘãĄŮèčĲãĄĎãĄ¿ãĄŹïĳŐ

ãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆű (âĂĲaiaccel.optimizer.RandomOptimizerâĂİ)

èĺŋåőŽåŔŕèČ¡ãĄłãČĞãČĳãĆ£åđŃãĄŕ âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ, âĂĲcategoricalâĂİ, ãĄŁãĆĹãĄş
âĂĲordinalâĂİ ãĄğãĄŹïĳŐ

âĂĲuniform_floatâĂİ ãĄ¿ãĄ§ãĄŕ âĂĲuniform_intâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ)

• lower

• upper

• initial

âĂĲcategoricalâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲcategoricalâĂİ)

• choices - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ str
åđŃãĄğãĄŹïĳŐ

• initial

âĂĲordinalâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲordinalâĂİ)

• sequence - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ
str åđŃãĄğãĄŹïĳŐ

• initial

ãĆ¡ãČĲãČńãĆłãČŮãČĘãĆčãČđãĆďãĆű (âĂĲaiaccel.optimizer.SobolOptimizerâĂİ)

èĺŋåőŽåŔŕèČ¡ãĄłãČĞãČĳãĆ£åđŃãĄŕ âĂĲuniform_floatâĂİ ãĄĺ âĂĲuniform_intâĂİ ãĄğãĄŹïĳŐ
ãČĞãČĳãĆ£åđŃãĄńä¿İãĆĽãĄŽïĳŇåĹİæĲ§åĂďãĄŕèĺŋåőŽãĄğãĄŊãĄ¿ãĄŻãĆŞïĳŐ

• name

• type (âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ)

• lower

• upper

ãĆřãČłãČČãČĽãĆłãČŮãČĘãĆčãČđãĆďãĆű (âĂĲaiaccel.optimizer.GridOptimizerâĂİ)

èĺŋåőŽåŔŕèČ¡ãĄłãČĞãČĳãĆ£åđŃãĄŕ âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ, âĂĲcategoricalâĂİ, ãĄŁãĆĹãĄş
âĂĲordinalâĂİ ãĄğãĄŹïĳŐ ãČĞãČĳãĆ£åđŃãĄńä¿İãĆĽãĄŽïĳŇåĹİæĲ§åĂďãĄŕèĺŋåőŽãĄğãĄŊãĄ¿ãĄŻãĆŞïĳŐ

âĂĲuniform_floatâĂİ ãĄ¿ãĄ§ãĄŕ âĂĲuniform_intâĂİ ãĄőåăťåŘĹ

• name
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• type (âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ)

• lower

• upper

• step

• log

• base

(æşĺæĎŔ) log ãĄŇ true ãĄőåăťåŘĹïĳŇlowerïĳŇupperïĳŇãĄŁãĆĹãĄş step
ãĄŕåŕ¿æȚřãĆźãĆśãČĳãČńãĄğãĄőåĂďãĄĺãĄŮãĄęåŔĆçĚğãĄȚãĆŇãĄ¿ãĄŹïĳŐ åŊşãĄąïĳŇæŐćçťćãĄőäÿŃéŹŘãĄŕ
𝑏𝑎𝑠𝑒𝑙𝑜𝑤𝑒𝑟ïĳŇäÿŁéŹŘãĄŕ 𝑏𝑎𝑠𝑒𝑢𝑝𝑝𝑒𝑟 ãĄĺèğčéĞĹãĄȚãĆŇïĳŇ 𝑛 (= 0, 1, · · · ) çȚłçŻőãĄőçĆźãĄŕ 𝑏𝑎𝑠𝑒𝑙𝑜𝑤𝑒𝑟𝑏𝑎𝑠𝑒𝑛×𝑠𝑡𝑒𝑝

ãĄğäÿŐãĄĹãĆĽãĆŇãĄ¿ãĄŹïĳŐ äÿĂæŰźãĄğ log ãĄŇ false ãĄőåăťåŘĹïĳŇlowerïĳŇupperïĳŇãĄŁãĆĹãĄş
step ãĄŕïĳŇãĄİãĆŇãĄđãĆŇæŐćçťćãĄőäÿŃéŹŘïĳŇäÿŁéŹŘïĳŇãĄŁãĆĹãĄşãĆźãČĘãČČãČŮãĄńçŻťæŐěåŕ¿å£ĲãĄŮãĄ¿ãĄŹïĳŐ
ãĄŞãĄőåăťåŘĹïĳŇbase ãĄőåĂďãĄŕä¡£çŤĺãĄȚãĆŇãĄ¿ãĄŻãĆŞãĄŇïĳŇä¡ȚãĆĆåĂďãĆŠèĺŋåőŽãĄŮãĄęãĄĎãĄłãĄĎãĄĺãĆĺãČľãČĳãĄŇçŤ§ãĄŸãĄ¿ãĄŹïĳŐ

âĂĲcategoricalâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲcategoricalâĂİ)

• choices - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ str
åđŃãĄğãĄŹïĳŐ

âĂĲordinalâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲordinalâĂİ)

• sequence - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ
str åđŃãĄğãĄŹïĳŐ

TPE ãĆłãČŮãČĘãĆčãČđãĆďãĆű (âĂĲaiaccel.optimizer.TpeOptimizerâĂİ)

èĺŋåőŽåŔŕèČ¡ãĄłãČĞãČĳãĆ£åđŃãĄŕ âĂĲuniform_floatâĂİ, âĂĲuniform_intâĂİ, âĂĲcategoricalâĂİ, ãĄŁãĆĹãĄş
âĂĲordinalâĂİ ãĄğãĄŹïĳŐ

âĂĲuniform_floatâĂİ ãĄ¿ãĄ§ãĄŕ âĂĲuniform_intâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲunform_floatâĂİ, âĂĲuniform_intâĂİ)

• lower

• upper

• initial

• log

âĂĲcategoricalâĂİ ãĄőåăťåŘĹ

• name

• type (âĂĲcategoricalâĂİ)

• choices - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ str
åđŃãĄğãĄŹïĳŐ

• initial

âĂĲordinalâĂİ ãĄőåăťåŘĹ
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• name

• type (âĂĲordinalâĂİ)

• sequence - éĄÿæŁđèĆćãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐéĚŊåĹŮãĄőèęĄçťăãĄŕ float, int, ãĄ¿ãĄ§ãĄŕ
str åđŃãĄğãĄŹïĳŐ

• initial

13.5 job_setting:

13.5.1 cancel_retry (int, optional):

Max retry counts to transit the state from HpCancelFailed to HpCancelFailure. Defaults to 3.

13.5.2 cancel_timeout (int, optional):

Timeout seconds to transit the state from HpCancelChecking to HpCancelFailed. Defaults to 60.

13.5.3 expire_retry (int, optional):

Max retry counts to transit the state from HpExpireFailed to HpExpireFailure. Defaults to 3.

13.5.4 expire_timeout (int, optional):

Timeout seconds to transit the state from HpExpireChecking to HpExpireFailed. Defaults to 60.

13.5.5 finished_retry (int, optional):

Max retry counts to transit the state from HpFinishedFailed to HpFinishedFailure. Defaults to 3.

13.5.6 finished_timeout (int, optional):

Timeout seconds to transit the state from HpFinishedChecking to HpFinishedFailed. Defaults to 60.

13.5.7 job_loop_duration (float, optional):

ãĆźãĆśãĆÿãČěãČĳãČľãĆÿãČğãČŰãĆźãČňãČČãČĽãĄőãČńãČĳãČŮ 1 åŚĺãĄĆãĄ§ãĆŁãĄőãĆźãČłãČĳãČŮæŹĆéŰŞãĆŠçğŠåŊŸä¡ŊãĄğæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ 0.5 (çğŠ) ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A sleep time each job loop. Defaults to 0.5.
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13.5.8 job_retry (int, optional):

Max retry counts to transit the state from HpCancelFailed to HpCancelFailure. Defaults to 2.

13.5.9 job_timeout (int, optional):

Timeout seconds to transit the state from JobChecking to JobFailed. Defaults to 60.

13.5.10 kill_retry (int, optional):

Max retry counts to transit the state from KillFailed to KillFailure. Defaults to 3.

13.5.11 kill_timeout (int, optional):

Timeout seconds to transit the state from KillChecking to KillFailed. Defaults to 60.

13.5.12 result_retry (int, optional):

Max retry counts to transit the state from RunnerFailed to RunnerFailure. Defaults to 1.

13.5.13 runner_retry (int, optional):

Max retry counts to transit the state from RunnerFailed to RunnerFailure. Defaults to 3.

13.5.14 runner_timeout (int, optional):

Timeout seconds to transit the state from RunnerChecking to RunnerFailed. Defaults to 60.

13.5.15 running_retry (int, optional):

Max retry counts to transit the state from HpRunningFailed to HpRunningFailure. Defaults to 3.

13.5.16 running_timeout (int, optional):

Timeout seconds to transit the state from HpRunningChecking to HpRunningFailed. Defaults to 60.

13.5.17 init_fail_count (int, optional):

Defaults to 100.
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13.5.18 name_length (int, optional):

æŰĞåŋŮåĹŮãĄĺãĄŮãĄęãĄőãĆÿãČğãČŰ ID ãĄőéȚůãĄȚãĄğãĄŹïĳŐ ãĄŞãĄőæŰĞåŋŮåĹŮãĄŕïĳŇçțŘæđĲãĆŠ
.hp ãČȚãĆąãĆďãČńãĄńä£İåŋŸãĄŹãĆŃéŽŻãĄńãČȚãĆąãĆďãČńåŘŊãĄĺãĄŮãĄęä¡£çŤĺãĄȚãĆŇãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ 6 ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.6 logger:

13.6.1 file:

åő§èąŇãČŋãĆřãĄőä£İåŋŸåĚĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ

master (str, optional):

ãČđãĆźãĆ£ãČĳãČćãĆÿãČěãČĳãČńãĄőãČŋãĆřãĄőä£İåŋŸåĚĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲmaster.logâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

optimizer (str, optional):

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãČćãĆÿãČěãČĳãČńãĄőãČŋãĆřãĄőä£İåŋŸåĚĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲoptimizer.logâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

scheduler (str, optional):

ãĆźãĆśãĆÿãČěãČĳãČľãČćãĆÿãČěãČĳãČńãĄőãČŋãĆřãĄőä£İåŋŸåĚĹãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲscheduler.logâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

13.6.2 log_level:

master (str):

ãČđãĆźãĆ£ãČĳãČćãĆÿãČěãČĳãČńãĄŃãĆĽãĄőãČŋãĆřãČȚãĆąãĆďãČńåĞžåŁŻãĄőãČŋãĆřãČňãČŹãČńãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
äżěäÿŃãĄőæŰĞåŋŮåĹŮãĄŇèĺŋåőŽåŔŕèČ¡ãĄğãĄŹïĳŐ

• âĂŸDEBUGâĂŹ

• âĂŸINFOâĂŹ

• âĂŸWARNINGâĂŹ

• âĂŸWARNâĂŹ

• âĂŸERRORâĂŹ

• âĂŸCRITICAL

ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲDEBUGâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A logging level for a log file output of master module. Following strings are available;

• âĂŸDEBUGâĂŹ

• âĂŸINFOâĂŹ
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• âĂŸWARNINGâĂŹ

• âĂŸWARNâĂŹ

• âĂŸERRORâĂŹ

• âĂŸCRITICAL

Defaults to âĂĲDEBUGâĂİ.

optimizer (str, optional):

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãČćãĆÿãČěãČĳãČńãĄŃãĆĽãĄőãČŋãĆřãČȚãĆąãĆďãČńåĞžåŁŻãĄőãČŋãĆřãČňãČŹãČńãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲDEBUGâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A logging level for a log file output of optimizer module. Defaults to âĂĲDEBUGâĂİ.

scheduler (str, optional):

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãČćãĆÿãČěãČĳãČńãĄŃãĆĽãĄőãČŋãĆřãČȚãĆąãĆďãČńåĞžåŁŻãĄőãČŋãĆřãČňãČŹãČńãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲDEBUGâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A logging level for a log file output of scheduler module. Defaults to âĂĲDEBUGâĂİ.

13.6.3 stream_level:

master (str, optional):

ãČđãĆźãĆ£ãČĳãČćãĆÿãČěãČĳãČńãĄŃãĆĽãĄőãĆźãČĹãČłãČĳãČăåĞžåŁŻãĄőãČŋãĆřãČňãČŹãČńãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲDEBUGâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A logging level for a stream output of master module. Defaults to âĂĲDEBUGâĂİ.

optimizer (str, optional):

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãČćãĆÿãČěãČĳãČńãĄŃãĆĽãĄőãĆźãČĹãČłãČĳãČăåĞžåŁŻãĄőãČŋãĆřãČňãČŹãČńãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲDEBUGâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A logging level for a stream output of optimizer module. Defaults to âĂĲDEBUGâĂİ.

scheduler (str, optional):

ãĆźãĆśãĆÿãČěãČĳãČľãČćãĆÿãČěãČĳãČńãĄŃãĆĽãĄőãĆźãČĹãČłãČĳãČăåĞžåŁŻãĄőãČŋãĆřãČňãČŹãČńãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ
ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ âĂĲDEBUGâĂİ ãĄńèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

A logging level for a stream output of scheduler module. Defaults to âĂĲDEBUGâĂİ.
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13.7 verification:

13.7.1 is_verified (bool, optional):

æĲĂéĄľåŇŰçțŘæđĲãĄő verification ãĆŠèąŇãĄĘãĄŃãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ ãČĞãČȚãĆľãČńãČĹãĄğãĄŕ
flase ãĄŇèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

Defaults to false.

13.7.2 condition (list, optional):

Verification ãĄőæİąäżűãĄőéĚŊåĹŮãĆŠèĺŋåőŽãĄŮãĄ¿ãĄŹïĳŐ éĚŊåĹŮãĄőåŘĎèęĄçťăãĄńãĄŕïĳŇäżěäÿŃãĄőéăĚçŻőãĄŇèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ

• loop - Verification åŕ¿èśąãĄĺãĄłãĆŃãĆÿãČğãČŰãĄő ID ãĄğãĄŹïĳŐ

• minimum - èľęèąŇåŻđæȚř loop åŻđãĄ¿ãĄğãĄńèĺĹçőŮãĄȚãĆŇãĄ§æĲĂãĆĆèĽŕãĄĎçŻőçŽĎéŰćæȚřãĄőåĂďãĄĺãĄŮãĄęèĺśåőźãĄȚãĆŇãĆŃåĂďãĄőäÿŃéŹŘãĄğãĄŹïĳŐ

• maximum - èľęèąŇåŻđæȚř loop åŻđãĄ¿ãĄğãĄńèĺĹçőŮãĄȚãĆŇãĄ§æĲĂãĆĆèĽŕãĄĎçŻőçŽĎéŰćæȚřãĄőåĂďãĄĺãĄŮãĄęèĺśåőźãĄȚãĆŇãĆŃåĂďãĄőäÿŃéŹŘãĄğãĄŹïĳŐ

ãČĞãČȚãĆľãČńãČĹãĄğãĄŕïĳŇ[] (çľžãĄőéĚŊåĹŮ) ãĄŇèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

Defaults to [] (an empty list).
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Chapter 14

aiaccelãĆćãČĳãĆŋãČĘãĆŕãČĄãČč

aiaccelãĄŕïĳŇäÿŐãĄĹãĆĽãĆŇãĄ§åĚěåŁŻãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ç¿ďãĄŃãĆĽæĲĂéĄľãĄłãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠåĞžåŁŻãĄŹãĆŃãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£æĲĂéĄľåŇŰãČľãĆďãČŰãČľãČłãĄğãĄŹïĳŐ

æĲňçńăãĄŕïĳŇéŰŃçŹžèĂĚãĄńåŘŚãĄŚãĄ§ãČĽãĆŋãČěãČąãČşãČĹãĄğãĄŹïĳŐ aiac-
celãĄőãĆćãČĳãĆŋãČĘãĆŕãČĄãČčãĆĎãČĹãČŤãČČãĆŕãĄŤãĄĺãĄńaiaccelãĄőæľ§èČ¡ãĆŠèğčèłňãĄŮïĳŇaiaccelãĄńéŰćãĄŹãĆŃéŰŃçŹžãĄőäÿĂåŁľãĄĺãĄłãĆŃãĄŞãĄĺãĆŠçŻőçŽĎãĄĺãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

14.1 aiaccelãĄőãĆůãĆźãČĘãČăæęĆèęĄ

aiaccelãĄőãĆůãĆźãČĘãČăãĄńãĄďãĄĎãĄęæęĆèłňãĄŮãĄ¿ãĄŹïĳŐ aiaccelãĄŕïĳŇAB-
CIäÿŁãĄğåő§èąŇãĄŹãĆŃãĄŞãĄĺãĆŠæČşåőŽãĄŮãĄ§ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£æĲĂéĄľåŇŰãČľãĆďãČŰãČľãČłãĄğãĄŹïĳŐ
ãČŋãČĳãĆńãČńãĆşãČşãČŤãČěãČĳãĆ£ãĄğãĆĆåŃȚä¡ĲãĄŕãĄŮãĄ¿ãĄŹãĄŇïĳŇãĄİãĄőæľ§èČ¡ãĆŠæĲĂåďğéŹŘãĄńçŹžæŔőãĄŹãĆŃãĄ§ãĆĄãĄńãĄŕABCIãĆŠåĹľçŤĺãĄŹãĆŃãĄŞãĄĺãĄŇæŐĺåěĺãĄȚãĆŇãĄ¿ãĄŹïĳŐ
ABCIãĄńãĄďãĄĎãĄęãĄŕïĳŇABCI User GuideãĆŠåŔĆçĚğãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ aiaccelãĄŕïĳŇAB-
CIãĄőãĆďãČşãĆ£ãČľãĆŕãČĘãĆčãČŰãČŐãČĳãČĽäÿŁãĄğåő§èąŇãĄȚãĆŇãĆŃãĄŞãĄĺãĆŠæČşåőŽãĄȚãĆŇãĄ¿ãĄŹïĳŐ
ConfigãĆŠåĚěåŁŻãĄĺãĄŮãĄęïĳŇaiaccelãĄŕåĘĚéČĺãĄğMaster, Optimizer, Scheduler ãĆŠèțůåŃȚãĄŮïĳŇStor-
age(ãČȚãĆąãĆďãČńãĆůãĆźãČĘãČăãĆĎãČĞãČĳãĆ£ãČŹãČĳãĆź)ãĄńçŁűæĚŃãĆŠä£İåŋŸãĄŮãĄłãĄŇãĆĽïĳŇæĲĂéĄľåŇŰåŕ¿èśąãĄğãĄĆãĆŃãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠABCIèĺĹçőŮãČŐãČĳãČĽãĄńãĄęãĆÿãČğãČŰãĄĺãĄŮãĄęåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ
ABCIèĺĹçőŮãČŐãČĳãČĽãĄğåő§èąŇãĄȚãĆŇãĄ§ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄŕïĳŇçțŘæđĲãĆŠStorageãĄńä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ

75

https://docs.abci.ai/ja/


aiaccel, Release 0.0.1

14.2 aiaccelãĄőåĚěåĞžåŁŻ

aiaccelãĄőåĚěåĞžåŁŻãĆŠãĆĆãĄĘåřŚãĄŮãĄŔèľşãĄŮãĄŔãĄ£ãĄęãĄ£ãĄ¿ãĄŹïĳŐ

• åĚěåŁŻ

– Config: ãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ exam-
ples/sphere/config.yaml ãĄłãĄľãĄŇèľšå¡ŞãĄŮãĄ¿ãĄŹïĳŐ äÿŁèĺŸãĄőãĆůãĆźãČĘãČăæęĆèęĄãĄő-
ConfigãĄőäÿĂéČĺãĄğãĄŹïĳŐ

– User Program: ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄğãĄŹïĳŐ examples/sphere/user.py
ãĄłãĄľãĄŇèľšå¡ŞãĄŮãĄ¿ãĄŹïĳŐ user.py ãĄŕäÿŁèĺŸãĄőãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńåĘĚãĄğæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ
user.pyãĄğãĄĆãĆŃå£ĚèęĄãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞãĄŇïĳŇaiaccelãĄŇãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆďãČşãĆ£ãČȚãĆğãČĳãĆźãĄŇ
user.py ãĄńèĺŸè£řãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹãĄőãĄğ user.py ãĄńèľšå¡ŞãĄŹãĆŃãČȚãĆąãĆďãČńãĄŕå£ĚèęĄãĄĺãĄłãĆŁãĄ¿ãĄŹïĳŐ
Java, C++ ãĄłãĄľãĄőåő§èąŇãČȚãĆąãĆďãČńãĆŠåĹľçŤĺãĄŹãĆŃåăťåŘĹãĄŕ user.py
ãĄńèľšå¡ŞãĄŹãĆŃãČȚãĆąãĆďãČńãĄŃãĆĽåŚĳãĄşåĞžãĄŮãĄęåő§èąŇãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ
äÿŁèĺŸãĄőãĆůãĆźãČĘãČăæęĆèęĄãĄő<user program>.pyãĄğãĄŹïĳŐ

– Job Script: ãĆÿãČğãČŰãĆźãĆŕãČłãČŮãČĹãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ ex-
amples/sphere/job_script_preamble.sh ãĄłãĄľãĄŇèľšå¡ŞãĄŮãĄ¿ãĄŹïĳŐ
ãĆÿãČğãČŰãĆźãĆŕãČłãČŮãČĹãČȚãĆąãĆďãČńãĄŕïĳŇABCIãĆŠåĹľçŤĺãĄŹãĆŃéŽŻãĄńå£ĚèęĄãĄĺãĄłãĆŃãČȚãĆąãĆďãČńãĄğãĄŹïĳŐ
å¡źåĽšãĄŕïĳŇaiaccelãĄŇABCIäÿŁãĄğuser.pyãĆŠãĆÿãČğãČŰãĄĺãĄŮãĄęåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőãĆźãĆŕãČłãČŮãČĹãĄĺãĄłãĆŁãĄ¿ãĄŹïĳŐ
èľşãĄŮãĄŔãĄŕABCIãĄőãČŘãČČãČĄãĆÿãČğãČŰãĄńéŰćãĄŹãĆŃãČĽãĆŋãČěãČąãČşãČĹãĄőèĺŸæşȚãĆŠåŔĆçĚğãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ
äÿŁèĺŸãĄőãĆůãĆźãČĘãČăæęĆèęĄãĄőConfigãĄőäÿĂéČĺãĄğãĄŹïĳŐ

• åĞžåŁŻ

– Work Directory: aiaccelãĆŠåő§èąŇãĄŮãĄ§éŽŻçŤ§æĹŘãĄȚãĆŇãĆŃãČŕãČĳãĆŕãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ
aiaccelãĆŠåő§èąŇãĄŮãĄ§éŽŻ work ãĄĺãĄĎãĄĘåŘŊåĽŊãĄőãČĞãĆčãČňãĆŕãČĹãČłãĄŇçŤ§æĹŘãĄȚãĆŇãĄ¿ãĄŹïĳŐ
äÿŁèĺŸãĄőãĆůãĆźãČĘãČăæęĆèęĄãĄőStorageãĄőäÿĂéČĺãĄğãĄŹïĳŐ
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– Result Directory: aiaccelãĆŠåő§èąŇãĄŮãĄ§éŽŻïĳŇåő§èąŇçțŘæđĲãĆŠä£İåŋŸãĄŹãĆŃãČłãĆűãČńãČĹãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ
ãČŕãČĳãĆŕãČĞãĆčãČňãĆŕãČĹãČłãĄŕïĳŇçŔ¿åĲĺåő§èąŇäÿŋãČżåő§èąŇãĄŮãĄ§çŁűæĚŃãĆŠä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄĆãĆŃãĄőãĄńåŕ¿ãĄŮïĳŇãČłãĆűãČńãČĹãČĞãĆčãČňãĆŕãČĹãČłãĄŕéĄŐåŐżãĄńåő§èąŇãĄŮãĄ§çțŘæđĲãĆŠåĚĺãĄęä£İåŋŸãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ
ãĄ§ãĄăãĄŮïĳŇåő§èąŇãĄŮãĄ§ãČĞãĆčãČňãĆŕãČĹãČłåĘĚãĄńçŤ§æĹŘãĄȚãĆŇãĆŃãĄ§ãĆĄïĳŇåő§èąŇãĄŹãĆŃãČĞãĆčãČňãĆŕãČĹãČłãĆŠåďĽæŻťãĄŹãĆŃãĄĺãĄ¿ãĄ§æŰřãĄŮãĄĎãČłãĆűãČńãČĹãČĞãĆčãČňãĆŕãČĹãČłãĄŇçŤ§æĹŘãĄȚãĆŇãĄ¿ãĄŹïĳŐ
äÿŁèĺŸãĄőãĆůãĆźãČĘãČăæęĆèęĄãĄőStorageãĄőäÿĂéČĺãĄğãĄŹïĳŐ

– Database: aiaccelãĄőåő§èąŇäÿŋãĄőçŁűæĚŃãČżåő§èąŇçțŘæđĲãĆŠä£İåŋŸãĄŹãĆŃãČĞãČĳãĆ£ãČŹãČĳãĆźãĄğãĄŹïĳŐ
work/storage/storage.db ãĄŇèľšå¡ŞãĄŮãĄ¿ãĄŹïĳŐ work ãĄŕãČŕãČĳãĆŕãČĞãĆčãČňãĆŕãČĹãČłãĄğãĄŹïĳŐ
ãČĞãČĳãĆ£ãČŹãČĳãĆźãĄŕsqlite3ãĆŠæŐąçŤĺãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ äÿŁèĺŸãĄőãĆůãĆźãČĘãČăæęĆèęĄãĄőS-
torageãĄőäÿĂéČĺãĄğãĄŹïĳŐ

14.3 aiaccelãĄőæğŃæĹŘãČćãĆÿãČěãČĳãČń

aiaccelãĄŕïĳŇåĘĚéČĺãĄğïĳŞãĄďãĄőãČćãĆÿãČěãČĳãČńãĄŇéĂčæŘžãĄŮãĄłãĄŇãĆĽåő§èąŇãĄȚãĆŇãĄ¿ãĄŹïĳŐ
æĲňçŕĂãĄğãĄŕaiaccelãĄőïĳŞãĄďãĄőãČćãĆÿãČěãČĳãČńãĄőå¡źåĽšãĄńãĄďãĄĎãĄęèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐ

• ãČđãĆźãĆ£ãČĳ

– ãĆźãĆśãĆÿãČěãČĳãČľãČżãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠçőąçŘĘãĄŮãĄ¿ãĄŹïĳŐ
éŰŃåğŃæŹĆãĄńèțůåŃȚãĄȚãĆŇïĳŇãĆłãČŮãČĘãĆčãČđãĆďãĆűãČżãĆźãĆśãĆÿãČěãČĳãČľãĆŠèțůåŃȚãĄŮïĳŇãĄŞãĆŇãĆĽïĳŠãĄďãĄőãČćãĆÿãČěãČĳãČńãĄőæŋżæťżçŻčèęŰãĆŠãĄŮãĄ¿ãĄŹïĳŐ
ãĆłãČŮãČĘãĆčãČđãĆďãĆű(ãĄ¿ãĄ§ãĄŕãĆźãĆśãĆÿãČěãČĳãČľ)ãĄŇåĄĲæŋćãĄŹãĆŃãĄĺåő§èąŇäÿŋãĄőãĆźãĆśãĆÿãČěãČĳãČľ(ãĄ¿ãĄ§ãĄŕãĆłãČŮãČĘãĆčãČđãĆďãĆű)ãĆŠåĄĲæŋćãĄȚãĄŻïĳŇèĞłèžńãĆĆçțĆäžĘãĄŮãĄ¿ãĄŹïĳŐ

• ãĆłãČŮãČĘãĆčãČđãĆďãĆű

– ãĄľãĄőãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠæňąãĄńåő§èąŇãĄŹãĆŃãĄŃãĆŠèĺĹçőŮãĄŮãĄ¿ãĄŹïĳŐïĳȚãĄďãĄőæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĆŠãĆțãČİãČĳãČĹãĄŮãĄęãĄŁãĆŁïĳŇãĆşãČşãČȚãĆčãĆřãĄńèĺŸè£řãĄŹãĆŃãĄŞãĄĺãĄğåő§èąŇãĄŹãĆŃãĆćãČńãĆťãČłãĆžãČăãĆŠéĄÿæŁđãĄŮãĄ¿ãĄŹïĳŐ

• ãĆźãĆśãĆÿãČěãČĳãČľ

– ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇéĄÿæŁđãĄŮãĄ§ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠãĆÿãČğãČŰãĄĺãĄŮãĄęåő§èąŇãĄŮïĳŇãĄİãĄőãĆÿãČğãČŰãĆŠçőąçŘĘãĄŮãĄ¿ãĄŹïĳŐ
ãĆÿãČğãČŰãĄŕïĳŇãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄŤãĄĺãĄńçŤ§æĹŘãĄȚãĆŇãČŋãČĳãĆńãČńãĆşãČşãČŤãČěãČĳãĆ£ãĄ¿ãĄ§ãĄŕABCIäÿŁãĄğåő§èąŇãĄȚãĆŇãĄ¿ãĄŹïĳŐ
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14.4 aiaccelãĄőåĞęçŘĘãČȚãČŋãČĳ

aiaccelãĄŇåĘĚéČĺãĄğãĄľãĄőãĆĹãĄĘãĄńåő§èąŇãĄȚãĆŇãĆŃãĄŃãĆŠåĹěãĄőèęŰçĆźãĄŃãĆĽèęŃãĄęãĄ£ãĄ¿ãĄŹïĳŐ
äżěäÿŃãĄőåŻşãĄğãĆĆãČđãĆźãĆ£ãČĳãČżãĆłãČŮãČĘãĆčãČđãĆďãĆűãČżãĆźãĆśãĆÿãČěãČĳãČľãĄőïĳŞãĄďãĄőãČćãĆÿãČěãČĳãČńãĆŠèżÿãĄńæğŃæĹŘãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

1. aiaccel-startãĆşãČđãČşãČĽãĄŃãĆĽãĆşãČşãČȚãĆčãĆřãĆŠåĚěåŁŻãĄĺãĄŮãĄęæŇĞåőŽãĄŮãĄęåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

2. start.pyãĄŇãĆşãČşãČȚãĆčãĆřãĆŠãČŋãČĳãČĽãĄŮïĳŇMasterãĆŠèțůåŃȚãĄŮãĄ¿ãĄŹïĳŐ

3. MasterãĄŇOptimizerãĆŠèțůåŃȚãĄŮãĄ¿ãĄŹïĳŐ

4. MasterãĄŇSchedulerãĆŠèțůåŃȚãĄŮãĄ¿ãĄŹïĳŐ

5. OptimizerãĄŕãĆşãČşãČȚãĆčãĆřãĄŃãĆĽãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠèłŋãĄ£è¿ĳãĄ£ïĳŇæĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăãĄńå§žãĄěãĄŊãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŮStorageãĄńä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ

6. SchedulerãĄŕStorageãĄŃãĆĽæŰřãĄŮãĄĎãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠèłŋãĄ£è¿ĳãĄ£ïĳŇãĆşãČşãČȚãĆčãĆřãĄńå§žãĄěãĄŊæŇĞåőŽãĄőèĺĹçőŮãČŐãČĳãČĽãĄğãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĆŠãĆÿãČğãČŰãĄĺãĄŮãĄęåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

7. aiaccelãĄőãČľãČČãČŚãČĳãĄńãĆĹãĆŁåő§èąŇãĄȚãĆŇãĄ§ãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄŇçțĆäžĘãĄŹãĆŃãĄĺïĳŇaiaccelãČľãČČãČŚãČĳãĄŇãČęãČĳãĆűãČĳãČŮãČŋãĆřãČľãČăãĄőçțŘæđĲãĆŠStorageãĄńä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ
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8. 5-7 ãĄŇæŇĞåőŽãĄőãČĹãČľãĆďãĆćãČńæȚřãĄ¿ãĄğçźřãĆŁè£ŤãĄȚãĆŇãĄ¿ãĄŹïĳŐãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőçŤ§æĹŘæȚřãĆĎåŘŇæŹĆãĄńåő§èąŇãĄğãĄŊãĆŃèĺĹçőŮãČŐãČĳãČĽæȚřãĄłãĄľãĄŕåĚĺãĄęãĆşãČşãČȚãĆčãĆřãĄńèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

9. åĚĺãĄęãĄőãČĹãČľãĆďãĆćãČńæȚřåĹĘãĄőãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄŇåőŇäžĘãĄŹãĆŃïĳŇãĄ¿ãĄ§ãĄŕåĄĲæŋćåŚ¡äżďãĆŠåŔŮãĄŚãĆŃãĄĺMaster,
Optimizer, Scheduler ãĄŕåĄĲæŋćãĄŮãĄ¿ãĄŹïĳŐ

14.5 ãĆşãČĳãČĽãĄŃãĆĽèęŃãĆŃaiaccelãĄőåĞęçŘĘãČȚãČŋãČĳ

aiaccelãĄőåĞęçŘĘãČȚãČŋãČĳãĄğãĄŕïĳŇåďğãĄ¿ãĄŃãĄńaiaccelãĄğãĄŕMaster, Optimizer, Sched-
ulerãĄŇåŊŤèł£ãĄŮïĳŇãĄİãĆŇãĄđãĆŇãĄőå¡źåĽšãĆŠæđĲãĄ§ãĄŮãĄęãĄĎãĆŃãĄŞãĄĺãĄńãĄďãĄĎãĄęè£řãĄźãĄ§ïĳŐ
ãĄğãĄŕåő§éŽŻãĄńãĆşãČĳãČĽãČňãČŹãČńãĄğïĳŇãĄİãĆŇãĆĽãĄőãČȚãČŋãČĳãĆŠè£¡ãĄčãĄęãĄ£ãĆĹãĄĘïĳŐ

1. start.py

aiaccelãĄŕaiaccel-startãĆźãĆŕãČłãČŮãČĹãĄńãĆĹãĆŁåő§èąŇãĆŠéŰŃåğŃãĄŹãĆŃïĳŐaiaccel/cli/start.py
ãĆŠèęŃãĄęãĄ£ãĆŃãĄĺãĄ¿ãĄŽMaster, Optimizer, SchedulerãĄŇåĹİæĲ§åŇŰãĄȚãĆŇãĆŃ

Master = create_master(args.config)
Optimizer = create_optimizer(args.config)
Scheduler = create_scheduler(args.config)

åĹİæĲ§åŇŰãĄȚãĆŇãĄ§ãČćãĆÿãČěãČĳãČńãĄŕïĳŇäżěäÿŃãĄőãĆşãČĳãČĽãĄğåő§èąŇãĄȚãĆŇãĆŃïĳŐ
pre_processãČąãĆ¡ãČČãČĽãĄőå¿ŇãČąãĆďãČşãČńãČĳãČŮãĄŇåŚĺãĆŁïĳŇãČąãĆďãČşãČńãČĳãČŮå¿ŇãĄńpost_processãČąãĆ¡ãČČãČĽãĄŇåő§èąŇãĄȚãĆŇãĆŃïĳŐ
ãĆůãČşãČŮãČńãĄńèąĺãĄŻãĄřå§žæĲňçŽĎãĄńMasterãĆĆOptimizerãĆĆSchedulerãĄŕïĳŇãĄŞãĆŇãĆĽãĄőåĞęçŘĘãĄğèłňæŸŐãĄğãĄŊãĆŃïĳŐ

14.5. ãĆşãČĳãČĽãĄŃãĆĽèęŃãĆŃaiaccelãĄőåĞęçŘĘãČȚãČŋãČĳ 79
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for module in modules:
module.pre_process()

while True:
for module in modules:

if not module.inner_loop_main_process():
break

if not module.check_error():
break

module.loop_count += 1
else:

time.sleep(sleep_time)
continue

break

for module in modules:
module.post_process()

2. module.py

pre_processãČąãĆ¡ãČČãČĽãČżãČąãĆďãČşãČńãČĳãČŮãČżpost_processãČąãĆ¡ãČČãČĽãĄőå§žæĲňçŽĎãĄłèĺŸè£řãĄŕ
aiaccel/module.py ãĄńãĄĆãĆŃïĳŐ module.py ãĄŕïĳŇMaster, Optimizer, Scheduler
ãĄőãĆźãČĳãČŚãČĳãĆŕãČľãĆźãĄńãĄĆãĄ§ãĆŃ AbstractModule ãĆŕãČľãĆźãĄŇåőŽç¿ľãĄȚãĆŇãĄęãĄĎãĆŃïĳŐ

3. Master

åĘŊåžę aiaccel/cli/start.py ãĆŠèęŃãĄęãĄ£ãĆŃïĳŐ MasterãČćãĆÿãČěãČĳãČńãĄŕ create_master
ãČąãĆ¡ãČČãČĽãĄńãĆĹãĆŁåĹİæĲ§åŇŰãĄȚãĆŇãĄęãĄĎãĆŃïĳŐ aiaccel/master/create.py
ãĆŠèęŃãĄęãĄ£ãĆŃãĄĺïĳŇãĆşãČşãČȚãĆčãĆřãĄńèĺŸè£řãĄȚãĆŇãĄ§resource_typeãĄńå§žãĄěãĄŊçȚřãĄłãĆŃMasterãĆŕãČľãĆźãĄŇåő§èąŇãĄȚãĆŇãĆŃïĳŐ

çřąåŊŸãĄőãĄ§ãĆĄïĳŇãĄŞãĄŞãĄğãĄŕ LocalMaster ãĆŕãČľãĆźãĆŠèęŃãĄęãĄ£ãĆŃïĳŐ aiac-
cel/master/local_master.py ãĆŠèęŃãĄęãĄ£ãĆŃãĄĺïĳŇAbstractMasterãĆŕãČľãĆźãĆŠçűŹæĽ£ãĄŮãĄęãĄŁãĆŁçĽźãĄńè£¡èĺŸãĄŕãĄłãĄĎïĳŐ

ãĄğãĄŕæŻťãĄń aiaccel/master/abstract_master.py ãĄő AbstractMaster ãĆŕãČľãĆźãĆŠèęŃãĄęãĄ£ãĆŃïĳŐ
æŹĆéŰŞãĄńéŰćãĄŹãĆŃãĆşãČĳãČĽãĆĎ Evaluator ãĄłãĄľãĄŇãĄĆãĆŃãĄŇïĳŇinner_loop_main_process
ãČąãĆ¡ãČČãČĽåĘĚãĄőäżěäÿŃãĄőãĆşãČĳãČĽãĄŇçțĆäžĘåĹďåőŽãĆŠãĄŮãĄęãĄĎãĆŃïĳŐ

if self.hp_finished >= self.trial_number:
return False

AbstractMaster ãĆŕãČľãĆźãĄńãĄŁãĄĎãĄęãĄŕïĳŇãĄŞãĄŞãĄğ False ãĄŇè£ŤãĆŃïĳŇãĄďãĄ¿ãĆŁçțĆäžĘãĄŮãĄ§ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£æȚřãĄŇãČĹãČľãĆďãĆćãČńæȚřäżěäÿŁãĄńãĄłãĆŃãĄĺMasterãĄŇçțĆäžĘãĄŹãĆŃïĳŐ

4. Optimizer

OptimizerãČćãĆÿãČěãČĳãČńãĆĆïĳŇMasteråŘŇæğŸ start.py ãĄńãĄę create_optimizer
ãČąãĆ¡ãČČãČĽãĄńãĆĹãĆŁåĹİæĲ§åŇŰãĄȚãĆŇãĄęãĄĎãĆŃïĳŐ aiaccel/optimizer/create.py
ãĆŠèęŃãĄęãĄ£ãĆŃãĄĺïĳŇãĆşãČşãČȚãĆčãĆřãĄńèĺŸè£řãĄȚãĆŇãĄ§æĲĂéĄľåŇŰãĆćãČńãĆťãČłãĆžãČăåŘŊãĄńå§žãĄěãĄŊOptimizerãĆŠåĹİæĲ§åŇŰãĄŮãĄęãĄĎãĆŃïĳŐ

ãĄŞãĄŞãĄğãĄŕçřąåŊŸãĄőãĄ§ãĆĄ RandomOptimizer ãĆŕãČľãĆź ãĆŠèęŃãĄęãĄ£ãĆŃïĳŐ
aiaccel/optimizer/random_optimizer.py ãĆŠèęŃãĄęãĄ£ãĆŃãĄĺïĳŇAbstractOptimzier
ãĆŕãČľãĆźãĆŠçűŹæĽ£ãĄŮãĄęãĄŁãĆŁïĳŇgenerate_parameter ãČąãĆ¡ãČČãČĽãĄőãĄ£ãĆłãČĳãČŘãČĳãČľãĆďãČĽãĄȚãĆŇãĄęãĄĎãĆŃïĳŐ

RandomOptimizer ãĆŕãČľãĆźãĄő generate_parameter ãČąãĆ¡ãČČãČĽãĄŕïĳŇäżěäÿŃãĄőãĆşãČĳãČĽãĄğãČľãČşãČĂãČăãĄłãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŹãĆŃïĳŐ

sample = self.params.sample(rng=self._rng)

ãĄğãĄŕæŻťãĄń aiaccel/optimizer/abstract_optimizer.py ãĄő AbstractOptimizer ãĆŕãČľãĆźãĆŠèęŃãĄęãĄ£ãĆŃïĳŐ
ãČąãĆďãČşãČńãČĳãČŮãĄğãĄĆãĆŃ inner_loop_main_process ãČąãĆ¡ãČČãČĽãĆŠèęŃãĆŃãĄĺïĳŇäżěäÿŃãĄőãĆşãČĳãČĽãĄğæŰřãĄŮãĄĎãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŮãĄęãĄĎãĆŃïĳŐ
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for _ in range(pool_size):
new_params = self.generate_new_parameter()

pool_size åďĽæȚřãĄŕïĳŇèĺĹçőŮãČŐãČĳãČĽãĄŇãĄľãĄőçĺŃåžęçľžãĄĎãĄęãĄĎãĆŃãĄŃãĄńå§žãĄěãĄĎãĄ§æȚřåĂďãĄğãĄĆãĆŃïĳŐ

5. Scheduler

SchedulerãČćãĆÿãČěãČĳãČńãĆĆïĳŇMaster, Optimizer åŘŇæğŸãĄőãĆćãČĳãĆŋãČĘãĆŕãČĄãČčãĄĺãĄłãĄčãĄęãĄĎãĆŃïĳŐ
ãĄŞãĄŞãĄğãĄŕ LocalScheduler ãĆŕãČľãĆźãĆŠèęŃãĄęãĄ£ãĆŃïĳŐ

aiaccel/scheduler/local_scheduler.py ãĄŕïĳŇAbstractScheduler ãĆŕãČľãĆźãĆŠçűŹæĽ£ãĄŮãĄęãĄĎãĆŃïĳŐ get_stats
ãČąãĆ¡ãČČãČĽãĄŕïĳŇçŔ¿åĲĺãĄőãĆÿãČğãČŰãĄőçŁűæĚŃãĆŠåŔŰå¿ŮãĄŹãĆŃå¡źåĽšãĆŠæŃĚãĄĘïĳŐ Lo-
calSchedulerãĆŕãČľãĆźãĄğãĄŕïĳŇps ãĆşãČđãČşãČĽãĆŠãČŚãČĳãĆźãĄŮãĄęãĆÿãČğãČŰãĄőçŁűæĚŃãĆŠåŔŰå¿ŮãĄŮãĄęãĄĎãĆŃãĄŞãĄĺãĄŇåĹĘãĄŃãĆŃïĳŐ

inner_loop_main_process ãČąãĆ¡ãČČãČĽãĄŕãČąãĆďãČşãČńãČĳãČŮãĄğãĄĆãĆŁïĳŇãĆÿãČğãČŰãĆŠãČŮãČŋãĆżãĆźãĄĺãĄŮãĄęåő§èąŇãĄŹãĆŃïĳŐ
ãĄİãĄőéŽŻãĄő execute ãČąãĆ¡ãČČãČĽãĄŇåő§èąŇãĆşãČđãČşãČĽãĆŠçŤ§æĹŘãĄŮåő§èąŇãĄŹãĆŃïĳŐ

14.5. ãĆşãČĳãČĽãĄŃãĆĽèęŃãĆŃaiaccelãĄőåĞęçŘĘãČȚãČŋãČĳ 81
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Chapter 15

ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãČĳä¡ĲæĹŘãĆňãĆďãČĽ

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŕïĳŇãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŹãĆŃæľ§èČ¡ãĆŠæŃĚãĄĘãĄ§ãĆĄãĄľãĄőãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőçțĎãĆŠéĄÿæŁđãĄŹãĆŃãĄŃãĄőãĆćãČńãĆťãČłãĆžãČăãĄńãĆĹãĆŁïĳŇæĲĂéĄľåŇŰãĄőãČŚãČȚãĆľãČĳãČđãČşãĆźãĄŕåďğãĄŊãĄŔåďĽãĆŔãĄčãĄęãĄŊãĄ¿ãĄŹïĳŐ
æĲňçĺ£ãĄğãĄŕïĳŇãČęãČĳãĆűãČĳãĄŇaiaccelãĆŠçŤĺãĄĎãĄ§çŃňèĞłãĄőãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠéŰŃçŹžãĄŹãĆŃãĄ§ãĆĄãĄőæŰźæşȚãĄńãĄďãĄĎãĄęèğčèłňãĄŮãĄ¿ãĄŹïĳŐ

15.1 ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåő§èąŇçćžèłŊ

ãĄİãĆŇãĄğãĄŕïĳŇãĄ¿ãĄŽãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠåő§èąŇãĄŹãĆŃãĄ§ãĆĄãĄőåŃȚä¡ĲãĆŠçćžãĄŃãĆĄãĄęãĄ£ãĄ¿ãĄŮãĆĞãĄĘïĳŐ
æĽĂèňĆHello, WorldãĄőä¡Ŋç¡őãĄěãĄŚãĄğãĄŹïĳŐ ãĄŞãĄŞãĄğèğčèłňãĄŹãĆŃåĘĚåőźãĄŕçřąåŊŸãĄńãĄ¿ãĄĺãĆĄãĆŃãĄĺäÿŃèĺŸãĄőãĆĹãĄĘãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ

• ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãĆ¡ãČĳãĆźãČȚãĆąãĆďãČńãĆŠä¡ĲæĹŘãĄŹãĆŃ

• ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãĆ¡ãČĳãĆźãČȚãĆąãĆďãČńãĆŠaiaccelãĄŇèłŋãĄ£è¿ĳãĆĄãĆŃãĆĹãĄĘãĄńãĄŹãĆŃ

• ãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮïĳŇãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠåő§èąŇãĄğãĄŊãĆŃãĆĹãĄĘãĄńãĄŹãĆŃ

ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠãĄľãĄőãĆĹãĄĘãĄńåő§èąŇãĄŹãĆŃãĄŃãĄŕçŠřåćČãĄńä¿İåŋŸãĄŮãĄ¿ãĄŹãĄŇïĳŇäżŁåŻđãĄŕèĞłåĹĘãĄğä¡ĲæĹŘãĄŮãĄ§ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãČĞãĆčãČňãĆŕãČĹãČłãĄńè£¡åŁăãĄŮãĄęåő§èąŇãĄŮãĄęãĄ£ãĄ¿ãĄŹïĳŐ
ãĄİãĄőäżŰãĄńãĄŕãĆ¡ãČĳãĆźãĆşãČĳãČĽãĄńè£¡åŁăãĄŹãĆŃãĄłãĄľïĳŇçŠřåćČæňąçňňãĄğãĆĎãĆŁæŰźãĄŕçȚřãĄłãĆŁãĄ¿ãĄŹãĄőãĄğåŘĎèĞłãĄőçŠřåćČãĄńåŘĹãĆŔãĄŻãĄęèĺŋåőŽãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

1. éŰŃçŹžçŠřåćČãĄőçćžèłŊ

ãĄ¿ãĄŽçŠřåćČãĄőçćžèłŊãĄŃãĆĽãĄŮãĄ¿ãĄŹïĳŐ æĲňãĆňãĆďãČĽãĄğãĄŕïĳŇåŘĎçĺőãĆďãČşãĆźãČĹãČĳãČńãĄŕçțĆäžĘãĄŮa-
iaccelãĄŇåő§èąŇãĄğãĄŊãĆŃçŁűæĚŃãĄŃãĆĽåğŃãĆĄãĄ¿ãĄŹïĳŐ ãĆďãČşãĆźãČĹãČĳãČńãĄŇæĲłãĄăãĄőæŰźãĄŕãĆďãČşãĆźãČĹãČĳãČńãĆňãĆďãČĽãĆŠåŔĆçĚğãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ
åŘĎãČĞãĆčãČňãĆŕãČĹãČłãČżãČȚãĆąãĆďãČńãĄŕäżěäÿŃãĄőãĄĺãĄŁãĆŁãĄĺãĄŮãĄ¿ãĄŹïĳŐ
çŽĘãĄȚãĆŞãĄőçŠřåćČãĄńèłŋãĄ£æŻ£ãĄĹãĄęåŔĆèĂČãĄńãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• aiaccelãĄőãĆ¡ãČĳãĆźãČĞãĆčãČňãĆŕãČĹãČł: /workspace/aiaccel

• ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãČĞãĆčãČňãĆŕãČĹãČł: /workspace/aiaccel/work

• ä¿ŃãĄĹãĄřãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãČȚãĆąãĆďãČń: /workspace/aiaccel/aiaccel/optimizer/random_optimizer.py

2. ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãČȚãĆąãĆďãČńãĄőä¡ĲæĹŘ

ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãĆ¡ãČĳãĆźãČȚãĆąãĆďãČńãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ
äżŁåŻđãĄŕãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠãĆşãČŤãČĳãĄŮãĄ¿ãĄŹïĳŐ

> pwd
/workspace/aiaccel

> mkdir -p work/lib/my_optimizer

> cp aiaccel/optimizer/random_optimizer.py work/lib/my_optimizer/custom_optimizer.py
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ãĄŞãĆŇãĄğcustom_optimizer.pyãĄŇä¡ĲæĹŘãĄȚãĆŇãĄ¿ãĄŮãĄ§ïĳŐ

3. ãČȚãĆąãĆďãČńãĄőçůĺéŻĘ

ãĄŞãĄőãĄ¿ãĄ¿ãĄğãĄŕcustom_optimizer.pyãĄőåĘĚåőźãĄŕãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄĺåŘŇãĄŸãĄğãĄŹãĄőãĄğïĳŇåřŚãĄŮãĄăãĄŚçůĺéŻĘãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

from aiaccel.optimizer.abstract_optimizer import AbstractOptimizer

- class RandomOptimizer(AbstractOptimizer):
+ class CustomOptimizer(AbstractOptimizer):

"""An optimizer class with a random algorithm.

"""

äÿŁèĺŸãĄŕdiffèąĺèĺŸãĄğåĽŁéŹďãĄȚãĆŇãĄ§èąŇéăŋãĄń - è£¡åŁăãĄȚãĆŇãĄ§èąŇéăŋãĄń +
ãĄŇäżŸãĄĎãĄęãĄĎãĄ¿ãĄŹïĳŐ ãĆŕãČľãĆźåŘŊãĆŠRandomOptimizerãĄŃãĆĽCustomOptimiz-
erãĄńåďĽæŻťãĄŮãĄ¿ãĄŮãĄ§ïĳŐ åďĽæŻťãĄŮãĄ§ãČȚãĆąãĆďãČńãĄŕä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ

4. ãČŚãĆźãĄőèĺŋåőŽ

äżŁcustom_optimizer.pyãĄńãĄŕãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠåĚĺãĄŔåŘŇãĄŸåŃȚä¡ĲãĆŠãĄŹãĆŃCustomOptimizerãĆŠåőŽç¿ľãĄŮãĄ¿ãĄŮãĄ§ïĳŐ
aiaccelãĄŃãĆĽä¡ĲæĹŘãĄŮãĄ§CustomOptimizerãĆŕãČľãĆźãĆŠåő§èąŇãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŃãĄőãĄğïĳŇãĄ¿ãĄŽ__init__.pyãČȚãĆąãĆďãČńãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ
ãĄŞãĄŞãĄğãĄŕaiaccel/optimizerãĄńãĄĆãĆŃ__init__.pyãĆŠçůĺéŻĘãĄŮãĄęåĹľçŤĺãĄŮãĄ¿ãĄŹïĳŐ

> pwd
/workspace/aiaccel

> cp aiaccel/optimizer/__init__.py work/lib/my_optimizer/

è£¡åŁăãĄŮãĄ§CustomOptimizerãĆŠèłŋãĄ£è¿ĳãĆĂãĆĹãĄĘãĄńçůĺéŻĘãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/init.py

- from .grid_optimizer import GridOptimizer
- from .nelder_mead_optimizer import NelderMeadOptimizer
- from .random_optimizer import RandomOptimizer
- from .sobol_optimizer import SobolOptimizer
- from .tpe_optimizer import TpeOptimizer
+ from .custom_optimizer import CustomOptimizer

__all__ = [
- GridOptimizer,
- RandomOptimizer,
- SobolOptimizer,
- NelderMeadOptimizer,
- TpeOptimizer
+ CustomOptimizer
]

æňąãĄńãČŚãĆźãĄőèĺŋåőŽãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ PYTHONPATHãĄńïĳŇaiaccelãĄĺè£¡åŁăãĄŮãĄ§custom_optimizer.pyãĄőãČĞãĆčãČňãĆŕãČĹãČłãĆŠè£¡åŁăãĄŮãĄ¿ãĄŹïĳŐ

> echo $PYTHONPATH

> export PYTHONPATH=/workspace/aiaccel:/workspace/aiaccel/work/lib
(continues on next page)
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(continued from previous page)

> echo $PYTHONPATH
/workspace/aiaccel:/workspace/aiaccel/work/lib

5. ãČęãČĳãĆűãČĳãČȚãĆąãĆďãČńãĄőä¡ĲæĹŘ

ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠä¡ĲæĹŘãĄŮãĄ§ãĄőãĄğïĳŇåő§éŽŻãĄńåő§èąŇãĄŹãĆŃãČęãČĳãĆűãČĳãČȚãĆąãĆďãČńãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ
äżŁåŻđãĄŕ/workspace/aiaccel/examples/sphereãČĞãĆčãČňãĆŕãČĹãČłãĆŠãĆşãČŤãČĳãĄŮãĄęä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

> pwd
/workspace/aiaccel

> cp -R examples/sphere work/

> cd work/sphere

> pwd
/workspace/aiaccel/work/sphere

> ls
config.yaml user.py

examples/sphereãČĞãĆčãČňãĆŕãČĹãČłãĆŠãĆşãČŤãČĳãĄŮïĳŇsphereãČĞãĆčãČňãĆŕãČĹãČłãĄńçğżåŃȚãĄŮãĄ¿ãĄŮãĄ§ïĳŐ
æňąãĄńãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĆŠçůĺéŻĘãĄŮãĄ¿ãĄŹïĳŐ
ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄńäżŁåŻđä¡ĲæĹŘãĄŮãĄ§ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠåĹľçŤĺãĄŮãĄ§ãĄĎãĄőãĄğconfig.yamlãĆŠçůĺéŻĘãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/sphere/config.yaml

optimize:
- search_algorithm: "aiaccel.optimizer.NelderMeadOptimizer"
+ search_algorithm: "my_optimizer.CustomOptimizer"
goal: "minimize"
trial_number: 30
rand_seed: 42
parameters:

ãĄŞãĆŇãĄğãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĄőçůĺéŻĘãĄŕäÿĂæŮęçțĆäžĘãĄğãĄŹïĳŐ
çůĺéŻĘãĄŮãĄ§ãČȚãĆąãĆďãČńãĆŠä£İåŋŸãĄŮãĄ¿ãĄŹïĳŐ

6. åő§èąŇãĄőçćžèłŊ

ãĄİãĆŇãĄğãĄŕçŔ¿åĲĺãĄőãČĞãĆčãČňãĆŕãČĹãČłãĄğåő§èąŇãĄŮãĄęãĄ£ãĄ¿ãĄŹïĳŐ

> pwd
/workspace/aiaccel/work/sphere

> aiaccel-start --config config.yaml --clean

æŋčåÿÿãĄńåő§èąŇãĄğãĄŊãĆŇãĄřæĹŘåŁ§ãĄğãĄŹïĳŐ ãĄŞãĄőãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőäÿŋèžńãĄŕãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄĺåŘŇãĄŸãĄłãĄőãĄğïĳŇãČľãČşãČĂãČăãĄńãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄŇéĄÿæŁđãĄȚãĆŇãĄ¿ãĄŹïĳŐ

ãĄŞãĄŞãĄ¿ãĄğãĄğãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇåő§èąŇãĄğãĄŊãĆŃãĄŞãĄĺãĄŇçćžèłŊãĄğãĄŊãĄ§ãĄőãĄğïĳŇæňąçŕĂãĄğãĄŕãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãĆ¡ãČĳãĆźãĆşãČĳãČĽãĆŠçůĺéŻĘãĄŮãĄęåő§èąŇãĄŹãĆŃçĆźãĆŠèğčèłňãĄŮãĄ¿ãĄŹïĳŐ

15.1. ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåő§èąŇçćžèłŊ 85
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15.2 ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçůĺéŻĘ

åĽŊçŕĂãĄğãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåő§èąŇçćžèłŊãĆŠèąŇãĄĎãĄ¿ãĄŮãĄ§ïĳŐ
æĲňçŕĂãĄğãĄŕïĳŇåĽŊçŕĂãĄğä¡ĲæĹŘãĄŮãĄ§ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠçůĺéŻĘãĄŮãĆůãČşãČŮãČńãĄłãĆćãČńãĆťãČłãĆžãČăãĆŠåő§èčĚãĄŮãĄ¿ãĄŹïĳŐ
çřąåŊŸãĄőãĄ§ãĆĄåĽŊçŕĂãĄğä¡ĲæĹŘãĄŮãĄ§ãČŕãČĳãĆŕãĆźãČŽãČĳãĆźãĆŠæțĄçŤĺãĄŮïĳȚãĄďãĄőfloatåđŃãĄőãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄńåŕ¿ãĄŮæŋčèęŔåĹĘåÿČãĄğãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŹãĆŃãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠä¡ĲæĹŘãĄŮãĄęãĄ£ãĄ¿ãĄŮãĆĞãĄĘïĳŐ

æŮćåŋŸãĄőãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄńãĄŕïĳŇãČľãČşãČĂãČăãČżSobolâĂŹåĹŮãČżãĆřãČłãČČãČĽãČżNelderMeadãČżTPEãĄŇãĆțãČİãČĳãČĹãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹãĄŇïĳŇãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĆŠãĆşãČŤãČĳãĄŮãĄ§ãĆ¡ãČĳãĆźãČȚãĆąãĆďãČńãĄŃãĆĽçůĺéŻĘãĆŠåğŃãĆĄãĄ¿ãĄŹïĳŐ

1. ãČľãČşãČĂãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçćžèłŊ

åĽŊçŕĂãĄğãĆşãČŤãČĳãĄŮãĄ§ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőãČȚãĆąãĆďãČńãĆŠèęŃãĄęãĄ£ãĄ¿ãĄŮãĆĞãĄĘïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

from __future__ import annotations
from aiaccel.optimizer.abstract_optimizer import AbstractOptimizer

class CustomOptimizer(AbstractOptimizer):
"""An optimizer class with a random algorithm.

"""

def generate_parameter(self) -> list[dict[str, float | int | str]]:
"""Generate parameters.

Returns:
list[dict[str, float | int | str]]: A list of created parameters.

"""
new_params = []
sample = self.params.sample(rng=self._rng)

for s in sample:
new_param = {

'parameter_name': s['name'],
'type': s['type'],
'value': s['value']

}
new_params.append(new_param)

return new_params

CustomOptimizer ãĆŕãČľãĆźãĄŕ AbstractOptimizer ãĆŠçűŹæĽ£ãĄŮïĳŇgenerate_parameter
ãČąãĆ¡ãČČãČĽãĄőãĄ£ãĆŠåő§èčĚãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ generate_parameter
äżěåďŰãĄőãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄĺãĄŮãĄęãĄőæľ§èČ¡ãĄŕ AbstractOptimizer
ãĄńåő§èčĚãĄȚãĆŇãĄęãĄĎãĆŃãĄőãĄğïĳŇgenerate_parameter ãČąãĆ¡ãČČãČĽãĆŠåő§èčĚãĄŹãĆŇãĄřçřąåŊŸãĄłãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄłãĆĽåő§èčĚãĄŹãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĄ¿ãĄŹïĳŐ

2. ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőãĆ¡ãČĳãĆźãĆşãČĳãČĽãĄőçćžèłŊ

generate_parameter ãČąãĆ¡ãČČãČĽãĆŠèęŃãĄęãĄ£ãĄ¿ãĄŮãĆĞãĄĘïĳŐ self.
params.sample ãĄĺãĄĎãĄĘãČąãĆ¡ãČČãČĽãĆŠåő§èąŇãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ
ãĄŞãĄőãČąãĆ¡ãČČãČĽãĄŕïĳŇaiaccel/parameter.py ãĄő HyperParameterConfiguration
ãĆďãČşãĆźãĆ£ãČşãĆźãĄğãĄĆãĆŃ self.params ãĄő sample ãČąãĆ¡ãČČãČĽãĄğãĄŹïĳŐ
åĳȚæȚřãĄĺãĄŮãĄęäÿŐãĄĹãĆĽãĆŇãĄęãĄĎãĆŃ self._rng ãĄŕ çűŹæĽ£åĚČãĄő AbstractOptimizer
ãĄŇæŇĄãĄď numpy.random.RandomState ãĆłãČŰãĆÿãĆğãĆŕãČĹãĄğãĄŹïĳŐ sample
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ãČąãĆ¡ãČČãČĽåĘĚãĄğãĄŕïĳŇãĄȚãĆĽãĄń HyperParameter ãĆďãČşãĆźãĆ£ãČşãĆźãĄğãĄĆãĆŃ
value ãĄŃãĆĽæŻťãĄń sample ãČąãĆ¡ãČČãČĽãĄŇåŚĳãĄřãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ
ãĄŞãĄőïĳŠåžęçŻőãĄńåŚĳãĄřãĆŇãĄ§ sample ãČąãĆ¡ãČČãČĽãĄŕ HyperParameter
ãĆŕãČľãĆźãĄőãČąãĆ¡ãČČãČĽãĄğãĄĆãĆŁïĳŇäÿŋèžńãĆŠèęŃãĄęãĄ£ãĆŃãĄĺãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőãĆ£ãĆďãČŮãĄŤãĄĺãĄńåĞęçŘĘãĄŇåĹĘãĄŃãĆŇãĄęãĄĎãĄ¿ãĄŹãĄŇïĳŇä¿ŃãĄĹãĄř
FLOAT åđŃãĄőåăťåŘĹ numpy.random.RandomState.uniform ãĄŇåő§èąŇãĄȚãĆŇãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/aiaccel/parameter.py

elif self.type.lower() == 'float':
value = rng.uniform(self.lower, self.upper)

ãĄŞãĄĘãĄŮãĄęçŤ§æĹŘãĄȚãĆŇãĄ§ãČľãČşãČĂãČăãĄłãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠè£ŤãĄŹãĄŞãĄĺãĄŇ
generate_parameter ãČąãĆ¡ãČČãČĽãĄőå¡źåĽšãĄĺãĄłãĆŁãĄ¿ãĄŹïĳŐ

3. æŋčèęŔåĹĘåÿČãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőä¡ĲæĹŘ

ãĄğãĄŕïĳŇaiaccel/parameter.py ãĄő HyperParameterConfiguration ãĆŕãČľãĆźãĆŠãĆĆãĄĘåřŚãĄŮèľşãĄŮãĄŔèęŃãĄęãĄ£ãĄ¿ãĄŮãĆĞãĄĘïĳŐ
sample ãČąãĆ¡ãČČãČĽãĄőäżŰãĄńïĳŇget_parameter_list ãĄĺãĄĎãĄĘãČąãĆ¡ãČČãČĽãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ
ãĄŞãĄőãČąãĆ¡ãČČãČĽãĄŕïĳŇsample ãČąãĆ¡ãČČãČĽãĄğãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠãČľãČşãČĂãČăãĄńéĄÿæŁđãĄŹãĆŃåĽŊãĄőãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄőãČłãĆźãČĹãĆŠè£ŤãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

new_params = []
+ hp_list = self.params.get_parameter_list()
- sample = self.params.sample(rng=self._rng)

for s in sample:

æňąãĄńæŋčèęŔåĹĘåÿČãĆŠçŤĺãĄĎãĄęãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĆŠçŤ§æĹŘãĄŮãĄ¿ãĄŹïĳŐ aiac-
cel/parameter.py ãĄő HyperParameter ãĆŕãČľãĆźãĄğãĄŕ numpy ãĄő random.RandomState.uniform
ãĆŠåő§èąŇãĄŮãĄęãĄĎãĄ¿ãĄŮãĄ§ãĄŇïĳŇäżŁåŻđãĄŕæŋčèęŔåĹĘåÿČãĄłãĄőãĄğ numpy ãĄő random.
RandomState.normal ãĆŠåĹľçŤĺãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

from __future__ import annotations
from aiaccel.optimizer.abstract_optimizer import AbstractOptimizer

class CustomOptimizer(AbstractOptimizer):
"""An optimizer class with a random algorithm.

"""

def generate_parameter(self) -> list[dict[str, float | int | str]]:
"""Generate parameters.

Returns:
list[dict[str, float | int | str]]: A list of created parameters.

"""
new_params = []
hp_list = self.params.get_parameter_list()

for hp in hp_list:
value = self._rng.normal(0, 0.1)
value = min(max(value, hp.lower), hp.upper)

(continues on next page)
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(continued from previous page)

new_param = {
'parameter_name': hp.name,
'type': hp.type,
'value': value

}
new_params.append(new_param)

return new_params

æŋčèęŔåĹĘåÿČãĄğçŤ§æĹŘãĄŮãĄ§ãČŔãĆďãČŚãČĳãČŚãČľãČąãČĳãĆ£ãĄŇïĳŇæĲĂåďğåĂďãČżæĲĂåřŔåĂďãĆŠèűĚãĄĹãĄłãĄĎãĆĹãĄĘä£őæŋčãĆŠåŁăãĄĹãĄęãĄĎãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

value = min(max(value, hp.lower), hp.upper)

4. æŋčèęŔåĹĘåÿČãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåő§èąŇçćžèłŊ

ãĄİãĆŇãĄğãĄŕçŔ¿åĲĺãĄőãČĞãĆčãČňãĆŕãČĹãČłãĄğåő§èąŇãĄŮãĄęãĄ£ãĄ¿ãĄŹïĳŐ

> pwd
/workspace/aiaccel/work/sphere

> aiaccel-start --config config.yaml --clean

æŋčåÿÿãĄńçțĆäžĘãĄŹãĆŇãĄřæĹŘåŁ§ãĄğãĄŹïĳŐ

5. ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄÿãĄőåďĽæȚřãĄőåřŐåĚě

æŋčèęŔåĹĘåÿČãĄőãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåźşåİĞãĄĺåĹĘæȚčãĄőåĂďãĄŕãČŔãČĳãČĽãĆşãČĳãČĞãĆčãČşãĆřãĄŮãĄęãĄĎãĄ¿ãĄŮãĄ§ïĳŐ
ãĄŞãĄőãĆĹãĄĘãĄłãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄńåĹľçŤĺãĄŹãĆŃåďĽæȚřãĄŕãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĆĎåĳȚæȚřãĄĺãĄŮãĄęæÿąãĄŮãĄ§ãĄĎåĂďãĄğãĄŹïĳŐ

ãĄŞãĄŞãĄğãĄŕåźşåİĞãĄĺåĹĘæȚčãĆŠãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĄŃãĆĽäÿŐãĄĹãĆŃæŰźæşȚãĄńãĄďãĄĎãĄęèğčèłňãĄŮãĄ¿ãĄŹïĳŐ

ãĄ¿ãĄŽãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãČȚãĆąãĆďãČńãĄńäżěäÿŃãĄőè£¡åŁăãĆŠãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/sphere/config.yaml

optimize:
search_algorithm: "my_optimizer.CustomOptimizer"
goal: "minimize"
trial_number: 30
rand_seed: 42

+ mu: 3
+ sigma: 0.1

mu ãĄĺ sigma ãĄŇè£¡åŁăãĄȚãĆŇãĄ¿ãĄŮãĄ§ïĳŐ æňąãĄń custom_optimizer.py ãĆŠçůĺéŻĘãĄŮãĄęïĳŇmu ãĄĺ
sigma ãĆŠåŔŰå¿ŮãĄğãĄŊãĆŃãĆĹãĄĘãĄńãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

from aiaccel.optimizer.abstract_optimizer import AbstractOptimizer
import numpy as np

class CustomOptimizer(AbstractOptimizer):
"""An optimizer class with a random algorithm.

(continues on next page)
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(continued from previous page)

"""

def __init__(self, options: dict) -> None:
super().__init__(options)
self.mu = self.config.config.get('optimize', 'mu')
self.sigma = self.config.config.get('optimize', 'sigma')

init ãČąãĆ¡ãČČãČĽãĆŠè£¡åŁăãĄŮïĳŇãĆşãČşãČȚãĆčãĆřãČňãČĳãĆůãČğãČşãĄŃãĆĽ mu ãĄĺ sigma
ãĆŠåŔŰå¿ŮãĄŮåďĽæȚřãĄĺãĄŮãĄęä£İæŇĄãĄŮãĄ¿ãĄŮãĄ§ïĳŐ ãĄĆãĄĺãĄŕ self._rng.normal
ãĆŠåŚĳãĄűéŽŻãĄń mu ãĄĺ sigma ãĆŠæÿąãĄŮãĄ¿ãĄŹïĳŐ

/workspace/aiaccel/work/lib/my_optimizer/custom_optimizer.py

from aiaccel.optimizer.abstract_optimizer import AbstractOptimizer
import numpy as np

class CustomOptimizer(AbstractOptimizer):
"""An optimizer class with a random algorithm.

"""

def __init__(self, options: dict) -> None:
super().__init__(options)
self.mu = self.config.config.get('optimize', 'mu')
self.sigma = self.config.config.get('optimize', 'sigma')

def generate_parameter(self) -> None:
"""Generate parameters.

Args:
number (int | None): A number of generating parameters.

Returns:
None

"""

new_params = []
hp_list = self.params.get_parameter_list()

for hp in hp_list:
value = value = self._rng.normal(self.mu, self.sigma)
value = min(max(value, hp.lower), hp.upper)
new_param = {

'parameter_name': hp.name,
'type': hp.type,
'value': value

}
new_params.append(new_param)

return new_params
(continues on next page)
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6. æŋčèęŔåĹĘåÿČãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåő§èąŇçćžèłŊ

ãĄİãĆŇãĄğãĄŕçŔ¿åĲĺãĄőãČĞãĆčãČňãĆŕãČĹãČłãĄğåő§èąŇãĄŮãĄęãĄ£ãĄ¿ãĄŹïĳŐ

> pwd
/workspace/aiaccel/work/sphere

> aiaccel-start --config config.yaml --clean

/workspace/aiaccel/work/sphere/workãČĞãĆčãČňãĆŕãČĹãČłãĄńåő§èąŇçțŘæđĲãĄŇä£İåŋŸãĄȚãĆŇãĄ¿ãĄŹïĳŐ
åĽŊåŻđäžŃéăĚãĄŮãĄ§çțŘæđĲãĄĺçȚřãĄłãĆŃãĄŞãĄĺãĆŠçćžèłŊãĄŮãĄęãĄ£ãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

15.3 ãĆłãČŮãČĘãĆčãČđãĆďãĆűåĘĚéČĺãĄŃãĆĽãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĄőåŔĆçĚğ

ãĄŞãĄőçŕĂãĄğãĄŕïĳŇãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåĘĚéČĺãĄŃãĆĽéĄŐåŐżãĄńèĺĹçőŮãĄŮãĄ§çŻőçŽĎéŰćæȚřãĄőåĂďãĆŠåŔĆçĚğãĄŮãĄęïĳŇæňąãĄőãČŚãČľãČąãČĳãĆ£ãĆŠæśžåőŽãĄŹãĆŃæŰźæşȚãĆŠçćžèłŊãĄŮãĄ¿ãĄŹïĳŐ
aiaccel äÿŁãĄőãĆÿãČğãČŰãĄő ID ãĄŇ n ãĄőãĄĺãĄŊãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĄŕïĳŇAbstractOptimizer
ãĆŠçűŹæĽ£ãĄŮãĄęä¡ĲæĹŘãĄŮãĄ§ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåĘĚéČĺãĄŃãĆĽïĳŇæňąãĄőãĆĹãĄĘãĄńãĄŮãĄęåŔŰå¿ŮãĄğãĄŊãĄ¿ãĄŹïĳŐ

objective_value = self.storage.result.get_any_trial_objective(n)

ãĄŞãĄőåĞęçŘĘãĄőå¿ŇïĳŇobjective_value ãĄŕ n ãĄğæŇĞåőŽãĄŮãĄ§çŻőçŽĎéŰćæȚřãĄőåĂďãĄŃ
None ãĆŠä£İæŇĄãĄŮãĄ¿ãĄŹïĳŐ None ãĄŇä£İæŇĄãĄȚãĆŇãĆŃãĄőãĄŕïĳŇself.storage.result.
get_any_trial_objective() ãĄŇåŚĳãĄřãĆŇãĄ§æŹĆçĆźãĄğïĳŇçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠèĺĹçőŮãĄŹãĆŃ
user program ãĄŇ Storage ãĄń èĺĹçőŮçțŘæđĲãĆŠä£İåŋŸãĄŮãĄęãĄĎãĄłãĄĎåăťåŘĹãĄğãĄŹïĳŐ

15.3.1 ä¿Ń: åŃ¿éĚŊéŹŊäÿŃæşȚãĄńãĆĹãĆŃæĲĂéĄľåŇŰ

åŃ¿éĚŊéŹŊäÿŃæşȚãĄğãĄŕïĳŇçİĂçŻőãĄŹãĆŃèľęèąŇãĄńãĄŁãĄŚãĆŃãČŚãČľãČąãČĳãĆ£ãĄŇäÿŐãĄĹãĆŃçŻőçŽĎéŰćæȚřãĄőåŃ¿éĚŊãĆŠåĚČãĄńïĳŇæňąãĄőãČŚãČľãČąãČĳãĆ£ãĆŠæśžåőŽãĄŮãĄ¿ãĄŹïĳŐ
äÿĂæňąåĚČãĄőåăťåŘĹïĳŇ 𝑛 èľęèąŇçŻőãĄőãČŚãČľãČąãČĳãĆ£ãĆŠ 𝑊𝑛 ãĄĺãĄŮïĳŇçŻőçŽĎéŰćæȚřãĆŠ 𝑓(𝑊𝑛)
ãĄĺæŻÿãĄŔãĄĺïĳŇ 𝑛+ 1 èľęèąŇçŻőãĄőãČŚãČľãČąãČĳãĆ£ãĄŕ

𝑊𝑛+1 = 𝑊𝑛 + 𝛾𝑓 ′(𝑊𝑛)

ãĄĺãĄłãĆŁãĄ¿ãĄŹïĳŐãĄŞãĄŞãĄğïĳŇ 𝛾 ãĄŕåŋęç£ŠçŐĞ (ãČŚãČľãČąãČĳãĆ£ãĄőæŻťæŰřãĆŠãĄľãĄőçĺŃåžęèąŇãĄĘãĄŃãĄőæŇĞæĺŹ)ïĳŇ
𝑓 ′(𝑊𝑛) ãĄŕ 𝑊𝑛 ãĄńãĄŁãĄŚãĆŃçŻőçŽĎéŰćæȚřãĄőåŃ¿éĚŊãĄğãĄŹïĳŐ

ãĄŞãĄŞãĄğãĄŕ 𝑓 ãĄőèğčæđŘçŽĎãĄłå¡ćãĄŇåĹĘãĄŃãĆĽãĄłãĄĎåăťåŘĹãĄńïĳŇåŃ¿éĚŊãĆŠåůőåĹĘãĄğç¡őãĄŊæŔŻãĄĹãĆŃãĄŞãĄĺãĆŠèĂČãĄĹãĄ¿ãĄŹïĳŐ
çřąåŊŸãĄőãĄ§ãĆĄïĳŇåĽŊéĂšåůőåĹĘãĄőãĄ£ãĆŠèĂČãĄĹãĆŃãĄĺïĳŇåůőåĹĘãĆŠçŤĺãĄĎãĄ§åŃ¿éĚŊãĄőè£ŚäĳĳåĳŔãĄŕ

𝑓 ′(𝑊𝑛) ≈
𝑓(𝑊𝑛 + 𝛿)− 𝑓(𝑊𝑛)

𝛿

ãĄĺãĄłãĆŁãĄ¿ãĄŹïĳŐ å¿ŞãĄčãĄę 𝑛+ 1 èľęèąŇçŻőãĄńãĄŁãĄŚãĆŃãČŚãČľãČąãČĳãĆ£ãĄŕ

𝑊𝑛+1 ≈ 𝑊𝑛 + 𝛾
𝑓(𝑊𝑛 + 𝛿)− 𝑓(𝑊𝑛)

𝛿

ãĄĺè£ŚäĳĳãĄğãĄŊãĄ¿ãĄŹïĳŐ
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15.3.2 ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőåő§èčĚ

äÿŁãĄőä¿ŃãĄğãĄŕ 𝑛 + 1 èľęèąŇçŻőãĄőãČŚãČľãČąãČĳãĆ£ãĆŠæśžåőŽãĄŹãĆŃãĄ§ãĆĄãĄńïĳŇ
𝑓(𝑊𝑛) ãĄĺ 𝑓(𝑊𝑛+1) ãĄĺãĄĎãĄĘ 2 ãĄďãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠä¡£çŤĺãĄŮãĄ¿ãĄŮãĄ§ïĳŐ
ãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄğãĄŕïĳŇãĄŞãĆŇãĆĽãĆŠãČąãĆ¡ãČČãČĽ
generate_parameter() åĘĚãĄğåŔŰå¿ŮãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ
äżěäÿŃãĄńïĳŇåĽŊéĂšåůőåĹĘãĆŠçŤĺãĄĎãĄ§ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőä¿ŃãĆŠçďžãĄŮãĄ¿ãĄŹïĳŐ

from __future__ import annotations
from enum import Enum, auto
import copy

from aiaccel.optimizer.abstract_optimizer import AbstractOptimizer

class SearchState(Enum):
PREPARE = auto()
CALC_FORWARD = auto()
WAIT_CURRENT_OBJECTIVE = auto()
WAIT_FORWARD_OBJECTIVE = auto()
CALC_NEXT_PARAM = auto()

class GradientDescent(AbstractOptimizer):
def __init__(self, options: dict) -> None:

super().__init__(options)

self.learning_rate = self.config.config.get(
'optimize', 'learning_rate')

self.delta: float = 1e-03

self.current_id: int = 0
self.current_params: list[dict[str, str | float]

] = self.generate_initial_parameter()
self.num_parameters = len(self.current_params)
self.forward_objectives: list[float] = []
self.num_generated_forwards: int = 0
self.num_calculated_forward_objectives: int = 0
self.forward_ids: list[int] = []
self.state: SearchState = SearchState.CALC_FORWARD

def generate_parameter(self
) -> list[dict[str, str | float]] | None:

if self.state == SearchState.PREPARE:
self.current_id = self.current_trial_id - 1
self.forward_objectives = []
self.num_generated_forwards = 0
self.num_calculated_forward_objectives = 0
self.forward_ids = []

self.state = SearchState.CALC_FORWARD
return None

(continues on next page)
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if self.state == SearchState.CALC_FORWARD:
new_params = copy.deepcopy(self.current_params)
param = self.current_params[self.num_generated_forwards]
forward = {

'parameter_name': param['parameter_name'],
'type': param['type'],
'value': param['value'] + self.delta

}
new_params[self.num_generated_forwards] = forward
self.forward_ids.append(self.current_trial_id)
self.num_generated_forwards += 1
if self.num_generated_forwards == self.num_parameters:

self.state = SearchState.WAIT_CURRENT_OBJECTIVE
return new_params

if self.state == SearchState.WAIT_CURRENT_OBJECTIVE:
self.current_objective = self._get_objective(self.current_id)
if self.current_objective is not None:

self.state = SearchState.WAIT_FORWARD_OBJECTIVE
return None

if self.state == SearchState.WAIT_FORWARD_OBJECTIVE:
forward_id = self.forward_ids[

self.num_calculated_forward_objectives]
forward_objective = self._get_objective(forward_id)
if forward_objective is not None:

self.forward_objectives.append(forward_objective)
self.num_calculated_forward_objectives += 1
if (self.num_calculated_forward_objectives ==

self.num_parameters):
self.state = SearchState.CALC_NEXT_PARAM

return None

if self.state == SearchState.CALC_NEXT_PARAM:
new_params: list[dict[str, str | float]] = []
for param, forward_objective in zip(self.current_params,

self.forward_objectives):
grad = (forward_objective - self.current_objective

) / self.delta
value = param['value'] - self.learning_rate * grad
new_param = {

'parameter_name': param['parameter_name'],
'type': param['type'],
'value': value

}
new_params.append(new_param)

self.current_params = new_params

self.state = SearchState.PREPARE
return new_params

def _get_objective(self, index):

(continues on next page)
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return self.storage.result.get_any_trial_objective(index)

@property
def current_trial_id(self):

return self.trial_id.integer

ãĄŞãĄőãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŕäżěäÿŃãĄğèłňæŸŐãĄŹãĆŃ 4 ãĄďãĄőçŁűæĚŃãĆŠåŔŰãĆŁãĄ¿ãĄŹïĳŐ

1. PREPARE: ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇä£İæŇĄãĄŹãĆŃåďĽæȚřãĆĎãČłãĆźãČĹãĄőåĹİæĲ§åŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

2. CALC_FORWARD: 𝑊𝑛 + 𝛿 ãĆŠèĺĹçőŮãĄŮãĄ¿ãĄŹïĳŐ

3. WAIT_CURRENT_OBJECTIVE: Storage ãĄń𝑊𝑛 ãĄőãĄĺãĄŊãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĆŃãĄ¿ãĄğå¿Ěæľ§ãĄŮãĄ¿ãĄŹïĳŐ

4. WAIT_FORWARD_OBJECTIVE: Storage ãĄń𝑊𝑛+𝛿 ãĄőãĄĺãĄŊãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĆŃãĄ¿ãĄğå¿Ěæľ§ãĄŮãĄ¿ãĄŹïĳŐ

5. CALC_NEXT_PARAM: 𝑛+ 1 èľęèąŇçŻőãĄőãČŚãČľãČąãČĳãĆ£ãĆŠèĺĹçőŮãĄŮãĄ¿ãĄŹïĳŐ

ãĄŞãĆŇãĆĽãĄőçŁűæĚŃãĆŠ Enum ãČćãĆÿãČěãČĳãČńãĆŠçŤĺãĄĎãĄęåő§èčĚãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

class SearchState(Enum):
PREPARE = auto()
CALC_FORWARD = auto()
WAIT_CURRENT_OBJECTIVE = auto()
WAIT_FORWARD_OBJECTIVE = auto()
CALC_NEXT_PARAM = auto()

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇä£İæŇĄãĄŹãĆŃåďĽæȚřãĄŕäżěäÿŃãĄőéĂŽãĆŁãĄğãĄŹïĳŐ

• learning_rate: åŋęç£ŠçŐĞïĳŐ

• delta: çŻőçŽĎéŰćæȚřãĄőåĽŊéĂšåĂďãĆŠèĺĹçőŮãĄŹãĆŃãĄ§ãĆĄãĄőåďĽåĹĘ 𝛿.

• current_params: çŔ¿åĲĺ ( 𝑛 èľęèąŇçŻő) ãĄőãČŚãČľãČąãČĳãĆ£ 𝑊𝑛ïĳŐ

• num_parameters: æĲĂéĄľåŇŰãĄŹãĆŃãČŚãČľãČąãČĳãĆ£ãĄőæȚřïĳŐ

• forward_objectives: 𝑊𝑛 + 𝛿 ãĄńãĄŁãĄŚãĆŃçŻőçŽĎéŰćæȚřãĄőåĂď 𝑓(𝑊𝑛 + 𝛿)ïĳŐ

• num_generated_forwards: æŮćãĄńçŤ§æĹŘãĄȚãĆŇãĄ§ 𝑊𝑛 + 𝛿 ãĄőæȚřïĳŐ

• num_calculated_forward_objectives: èĺĹçőŮãĄŇåőŇäžĘãĄŮãĄ§ 𝑓(𝑊𝑛 + 𝛿) ãĄőæȚřïĳŐ

• forward_ids: 𝑓(𝑊𝑛 + 𝛿) ãĄőèĺĹçőŮãĄŇåő§èąŇãĄȚãĆŇãĆŃ aiaccel äÿŁãĄőãĆÿãČğãČŰ ID (trial_id).

15.3.3 generate_parameter() åĘĚãĄőåĞęçŘĘãĄőæțĄãĆŇ

çŁűæĚŃ: PREPARE

if self.state == SearchState.PREPARE:
self.current_id = self.current_trial_id - 1
self.forward_objectives = []
self.num_generated_forwards = 0
self.num_calculated_forward_objectives = 0
self.forward_ids = []

self.state = SearchState.CALC_FORWARD
return None
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ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇä£İæŇĄãĄŹãĆŃåďĽæȚřãĆĎãČłãĆźãČĹãĄőåĹİæĲ§åŇŰãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ
åĹİæĲ§åŇŰãĆŠèąŇãĄčãĄ§å¿ŇïĳŇãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçŁűæĚŃãĆŠ PREPARE ãĄŃãĆĽ
CALC_FORWARD ãĄńåďĽæŻťãĄŮãĄ¿ãĄŹïĳŐ ãĄŞãĄőçŁűæĚŃãĄğãĄŕïĳŇãČąãĆ¡ãČČãČĽ self.
generate_parameters() ãĄŕå£ĚãĄŽ None ãĆŠè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

çŁűæĚŃ: CALC_FORWARD

if self.state == SearchState.CALC_FORWARD:
new_params = copy.deepcopy(self.current_params)
param = self.current_params[self.num_generated_forwards]
forward = {

'parameter_name': param['parameter_name'],
'type': param['type'],
'value': param['value'] + self.delta

}
new_params[self.num_generated_forwards] = forward
self.forward_ids.append(self.current_trial_id)
self.num_generated_forwards += 1
if self.num_generated_forwards == self.num_parameters:

self.state = SearchState.WAIT_CURRENT_OBJECTIVE
return new_params

ãČŚãČľãČąãČĳãĆ£ãĄőåĽŊéĂšåĂď 𝑊𝑛+𝛿 ãĆŠ 1 åŻđãĄőåŚĳãĄşåĞžãĄŮãĄğ 1 ãĄďãĄăãĄŚèĺĹçőŮãĄŮïĳŇaiaccel
ãĄőãČąãĆďãČşãČńãČĳãČŮãĄńåĂďãĆŠè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

ãĄ¿ãĄŽïĳŇãČŚãČľãČąãČĳãĆ£ãĄőãČłãĆźãČĹãĄŃãĆĽåĽŊéĂšåĂďãĆŠèĺĹçőŮãĄŹãĆŃãČŚãČľãČąãČĳãĆ£ãĆŠäÿĂãĄďãĄŽãĄďåŔŰãĆŁåĞžãĄŮãĄ¿ãĄŹïĳŐ

new_params = copy.deepcopy(self.current_params)
param = self.current_params[self.num_generated_forwards]

ãĄŞãĄŞãĄğ self.num_generated_forwards ãĄŕïĳŇæŮćãĄńçŤ§æĹŘãĄȚãĆŇãĄ§ãČŚãČľãČąãČĳãĆ£ãĄőåĽŊéĂšåĂďãĄőçůŔæȚřãĆŠèąĺãĄŮãĄ¿ãĄŹïĳŐ

çűŽãĄĎãĄęïĳŇéăĚçŻő value ãĆŠ 𝑊𝑛 + 𝛿 ãĄğç¡őãĄŊæŔŻãĄĹãĄ¿ãĄŹïĳŐ

forward = {
'parameter_name': param['parameter_name'],
'type': param['type'],
'value': param['value'] + self.delta

}
new_params[self.num_generated_forwards] = forward

åŘŇæŹĆãĄńïĳŇè£ŤåŊťãĄŹãĆŃãČŚãČľãČąãČĳãĆ£ãĄőåĽŊéĂšåĂďãĆŠèĺĹçőŮãĄŹãĆŃ aiaccel
äÿŁãĄőãĆÿãČğãČŰ ID (trial_id) ãĆŠä£İæŇĄãĄŮãĄ¿ãĄŹïĳŐ

self.forward_ids.append(self.current_trial_id)

self.current_id ãĄŕïĳŇãĄŞãĄőãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűåĘĚãĄğäżěäÿŃãĄőãĆĹãĄĘãĄńåőŽç¿ľãĄȚãĆŇãĆŃãČŮãČŋãČŚãČĘãĆčãĄğãĄŹïĳŐ

@property
def current_trial_id(self):

return self.trial_id.integer

èĺĹçőŮãĄȚãĆŇãĄ§åĽŊéĂšåĂďãĄőæȚř self.num_generated_forwards ãĆŠãĆďãČşãĆŕãČłãČąãČşãČĹãĄŮãĄ¿ãĄŹïĳŐ
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self.num_generated_forwards += 1

åĚĺãĄęãĄőãČŚãČľãČąãČĳãĆ£ãĄńãĄďãĄĎãĄęïĳŇãĄİãĄőåĽŊéĂšåĂďãĄŇèĺĹçőŮãĄȚãĆŇãĄ§ãĄĺãĄŊïĳŇãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçŁűæĚŃãĆŠ
CALC_FORWARD ãĄŃãĆĽ WAIT_CURRENT_OBJECTIVE ãĄńåďĽæŻťãĄŮãĄ¿ãĄŹïĳŐ

if self.num_generated_forwards == self.num_parameters:
self.state = SearchState.WAIT_CURRENT_OBJECTIVE

return new_params

æşĺæĎŔ: ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçŁűæĚŃãĄŇ CALC_FORWARD ãĄőãĄĺãĄŊïĳŇãČąãĆ¡ãČČãČĽ
generate_parameters() ãĄŕæĲĂéĄľåŇŰãĄŹãĆŃãČŚãČľãČąãČĳãĆ£ãĄőæȚřãĄĺåŘŇãĄŸåŻđæȚřãĄăãĄŚ
aiaccel ãĄőãČąãĆďãČşãČńãČĳãČŮãĄńåŚĳãĄřãĆŇãĄ¿ãĄŹïĳŐ

çŁűæĚŃ: WAIT_CURRENT_OBJECTIVE

if self.state == SearchState.WAIT_CURRENT_OBJECTIVE:
self.current_objective = self._get_objective(self.current_id)
if self.current_objective is not None:

self.state = SearchState.WAIT_FORWARD_OBJECTIVE
return None

çŔ¿åĲĺãĄőãČŚãČľãČąãČĳãĆ£ 𝑊𝑛 ãĄńãĄŁãĄŚãĆŃçŻőçŽĎéŰćæȚřãĄőåĂď 𝑓(𝑊𝑛) ãĄŇ Storage
ãĄńä£İåŋŸãĄȚãĆŇãĆŃãĄ¿ãĄğå¿ĚãĄąïĳŇãĄİãĄőåĂďãĆŠåŔŰå¿ŮãĄŮãĄ¿ãĄŹïĳŐ

self.current_objective = self._get_objective(self.current_id)

self._get_objective() ãĄŕãĆńãĆźãĆ£ãČăãĆłãČŮãČĘãĆčãČđãĆďãĆűåĘĚãĄğäżěäÿŃãĄőãĆĹãĄĘãĄńåőŽç¿ľãĄȚãĆŇãĆŃãČąãĆ¡ãČČãČĽãĄğãĄŹïĳŐ

def _get_objective(self, index):
return self.storage.result.get_any_trial_objective(index)

ãĄŞãĄőãČąãĆ¡ãČČãČĽãĄŕïĳŇåŔŰå¿ŮãĄŮãĄ§ãĄĎçŻőçŽĎéŰćæȚřãĄőåĂďãĄő trial_id (aiaccel
äÿŁãĄőãĆÿãČğãČŰ ID) ãĆŠåĳȚæȚřãĄńåŔŰãĆŁïĳŇStorage ãĄŃãĆĽåĂďãĆŠèłŋãĄ£åĞžãĄŮãĄ¿ãĄŹïĳŐ
ãĄ§ãĄăãĄŮïĳŇåŚĳãĄşåĞžãĄȚãĆŇãĄ§æŹĆçĆźãĄğ Storage ãĄńåĂďãĄŇä£İåŋŸãĄȚãĆŇãĄęãĄĎãĄłãĄŚãĆŇãĄřïĳŇNone
ãĆŠè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

ãČąãĆ¡ãČČãČĽ self._get_objective() ãĄŇçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠè£ŤãĄŮãĄ§åăťåŘĹïĳŇãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçŁűæĚŃãĆŠ
WAIT_CURRENT_OBJECTIVE ãĄŃãĆĽ WAIR_FORWARD_OBJECTIVE ãĄńåďĽæŻťãĄŮãĄ¿ãĄŹïĳŐ
ãĄŞãĄőæŹĆçĆźãĄğïĳŇ 𝑓(𝑊𝑛) ãĄőåĂďãĄŕãČąãČşãČŘåďĽæȚř self.current_objective
ãĄńä£İæŇĄãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŹïĳŐ

if self.current_objective is not None:
self.state = SearchState.WAIT_FORWARD_OBJECTIVE

æşĺæĎŔ: ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇçŁűæĚŃ WAIT_CURRENT_OBJECTIVE ãĄőãĄĺãĄŊïĳŇãČąãĆ¡ãČČãČĽ
self.generate_parameters() ãĄŕ 1 åŻđäżěäÿŁïĳŇStorage ãĄńåŕ¿èśąãĄĺãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĆŃãĄ¿ãĄğåŚĳãĄřãĆŇãĄ¿ãĄŹïĳŐ
ãĄ¿ãĄ§ïĳŇStorage ãĄŃãĆĽçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠèłŋãĄ£åĞžãĄŻãĄ§ãĄŃåŘęãĄŃãĄńéŰćãĆŔãĆĽãĄŽïĳŇWAIT_CURRENT_OBJECTIVE
çŁűæĚŃãĄő self.generate_parameters() ãĄŕ None ãĆŠãČąãĆďãČşãČńãČĳãČŮãĄńè£ŤãĄŮãĄ¿ãĄŹïĳŐ
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çŁűæĚŃ: WAIT_FORWARD_OBJECTIVE

if self.state == SearchState.WAIT_FORWARD_OBJECTIVE:
forward_id = self.forward_ids[

self.num_calculated_forward_objectives]
forward_objective = self._get_objective(forward_id)
if forward_objective is not None:

self.forward_objectives.append(forward_objective)
self.num_calculated_forward_objectives += 1
if (self.num_calculated_forward_objectives ==

self.num_parameters):
self.state = SearchState.CALC_NEXT_PARAM

return None

ãČŚãČľãČąãČĳãĆ£ãĄőåĽŊéĂšåĂď 𝑊𝑛 + 𝛿 ãĄńãĄŁãĄŚãĆŃçŻőçŽĎéŰćæȚřãĄőåĂď 𝑓(𝑊𝑛 + 𝛿) ãĄŇ Storage
ãĄńä£İåŋŸãĄȚãĆŇãĆŃãĄőãĆŠå¿ĚãĄąïĳŇãĄİãĄőåĂďãĆŠåŔŰå¿ŮãĄŮãĄ¿ãĄŹïĳŐ

ãĄ¿ãĄŽïĳŇåŔŰå¿ŮãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄő aiaccel äÿŁãĄőãĆÿãČğãČŰ ID (trial_id)
ãĆŠãČłãĆźãČĹãĄŃãĆĽèłŋãĄ£åĞžãĄŮãĄ¿ãĄŹïĳŐ

forward_id = self.forward_ids[
self.num_calculated_forward_objectives]

ãĄŞãĄŞãĄğïĳŇself.num_calculated_forward_objectives ãĄŕåŔŰå¿ŮæÿĹãĄ£ãĄőåĽŊéĂšåĂďãĄńåŕ¿ãĄŹãĆŃçŻőçŽĎéŰćæȚřãĄőåĂďãĄőçůŔæȚřãĄğãĄŹïĳŐ

çűŽãĄĎãĄęïĳŇãČąãĆ¡ãČČãČĽ self._get_objective() ãĄńèłŋãĄ£åĞžãĄŮãĄ§ ID ãĆŠæÿąãĄŮãĄęïĳŇStorage
ãĄŃãĆĽçŻőçŽĎéŰćæȚřãĄőåĂďãĆŠèłŋãĄ£åĞžãĄŮãĄ¿ãĄŹïĳŐ

forward_objective = self._get_objective(forward_id)

æŋčåÿÿãĄłåĂďãĄŇè£ŤåŊťãĄȚãĆŇãĄ§åăťåŘĹïĳŇè£ŤåŊťãĄȚãĆŇãĄ§åĂďãĆŠãČłãĆźãČĹãĄńä£İæŇĄãĄŮïĳŇåŔŰå¿ŮæÿĹãĄ£ãĄőåĂďãĄőçůŔæȚř
self.num_calculated_forward_objectives ãĆŠãĆďãČşãĆŕãČłãČąãČşãČĹãĄŮãĄ¿ãĄŹïĳŐ

if forward_objective is not None:
self.forward_objectives.append(forward_objective)
self.num_calculated_forward_objectives += 1

ãĄŞãĄőãĄĺãĄŊïĳŇãĄŹãĄźãĄęãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇåŔŰå¿ŮãĄğãĄŊãĄęãĄĎãĆŇãĄřïĳŇãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçŁűæĚŃãĆŠ
WAIT_FORWARD_OBJECTIVE ãĄŃãĆĽ CALC_NEXT_PARAM ãĄńåďĽæŻťãĄŮãĄ¿ãĄŹïĳŐ

if (self.num_calculated_forward_objectives ==
self.num_parameters):

self.state = SearchState.CALC_NEXT_PARAM

æşĺæĎŔ: ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄŇçŁűæĚŃ WAIT_FORWARD_OBJECTIVE ãĄőãĄĺãĄŊïĳŇãČąãĆ¡ãČČãČĽ
self.generate_parameters() ãĄŕåřŚãĄłãĄŔãĄĺãĆĆæĲĂéĄľåŇŰåŕ¿èśąãĄőãČŚãČľãČąãČĳãĆ£ãĄőçůŔæȚřäżěäÿŁïĳŇStorage
ãĄńãĄŹãĄźãĄęãĄőçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇä£İåŋŸãĄȚãĆŇãĆŃãĄ¿ãĄğåŚĳãĄřãĆŇãĄ¿ãĄŹïĳŐãĄ¿ãĄ§ïĳŇStorage
ãĄŃãĆĽçŻőçŽĎéŰćæȚřãĄőåĂďãĄŇèłŋãĄ£åĞžãĄŻãĄ§ãĄŃåŘęãĄŃãĆĎïĳŇãĄŹãĄźãĄęãĄőåĂďãĄőèłŋãĄ£åĞžãĄŮãĄŇåőŇäžĘãĄŮãĄ§ãĄŃåŘęãĄŃãĄńä¿İãĆĽãĄŽïĳŇWAIT_FORWARD_OBJECTIVE
çŁűæĚŃãĄő self.generate_parameters() ãĄŕ None ãĆŠãČąãĆďãČşãČńãČĳãČŮãĄńè£ŤãĄŮãĄ¿ãĄŹïĳŐ
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çŁűæĚŃ: CALC_NEXT_PARAM

if self.state == SearchState.CALC_NEXT_PARAM:
new_params: list[dict[str, str | float]] = []
for param, forward_objective in zip(self.current_params,

self.forward_objectives):
grad = (forward_objective - self.current_objective

) / self.delta
value = param['value'] - self.learning_rate * grad
new_param = {

'parameter_name': param['parameter_name'],
'type': param['type'],
'value': value

}
new_params.append(new_param)

self.current_params = new_params

self.state = SearchState.PREPARE
return new_params

Storage ãĄŃãĆĽèłŋãĄ£åĞžãĄŮãĄ§ 𝑊𝑛 ãĄńãĄŁãĄŚãĆŃçŻőçŽĎéŰćæȚřãĄőåĂď 𝑓(𝑊𝑛) (self.
current_params) ãĄĺ 𝑊𝑛+1 ãĄńãĄŁãĄŚãĆŃçŻőçŽĎéŰćæȚřãĄőåĂď 𝑓(𝑊𝑛+1) (self.forward_objectives)
ãĆŠçŤĺãĄĎãĄęåŃ¿éĚŊãĆŠèĺĹçőŮãĄŮãĄ¿ãĄŹïĳŐ

new_params: list[dict[str, str | float]] = []
for param, forward_objective in zip(self.current_params,

self.forward_objectives):
grad = (forward_objective - self.current_objective

) / self.delta

èĺĹçőŮãĄŮãĄ§åŃ¿éĚŊãĆŠçŤĺãĄĎãĄęæňąãĄőãČŚãČľãČąãČĳãĆ£ 𝑊𝑛+1 ãĆŠèĺĹçőŮãĄŮãĄę dict
åđŃãĆłãČŰãĆÿãĆğãĆŕãČĹãĆŠä¡ĲæĹŘãĄŮïĳŇãČłãĆźãČĹãĄńä£İæŇĄãĄŮãĄ¿ãĄŹïĳŐ

value = param['value'] - self.learning_rate * grad
new_param = {

'parameter_name': param['parameter_name'],
'type': param['type'],
'value': value

}
new_params.append(new_param)

ãĆłãČŮãČĘãĆčãČđãĆďãĆűãĄőçŁűæĚŃãĆŠ CALC_NEXT_PARAM ãĄŃãĆĽ PREPARE
ãĄńåďĽæŻťãĄŮïĳŇä¡ĲæĹŘãĄŮãĄ§æňąãĄőãČŚãČľãČąãČĳãĆ£ãĆŠãČąãĆďãČşãČńãČĳãČŮãĄńè£ŤåŊťãĄŮãĄ¿ãĄŹïĳŐ

self.state = SearchState.PREPARE
return new_params
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15.3.4 æşĺæĎŔäžŃéăĚ

äÿĂèĹňãĄńïĳŇãČŚãČľãČąãČĳãĆ£ãĄőæŻťæŰřãĆźãČĘãČČãČŮæȚř 𝑛 ãĄĺ aiaccel äÿŁãĄőãĆÿãČğãČŰ
ID (trial_id) ãĄŕäÿĂèĞťãĄŮãĄłãĄĎãĄŞãĄĺãĄńæşĺæĎŔãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ
ä¿ŃãĄĹãĄřäÿŁãĄőä¿ŃãĄńãĄŁãĄĎãĄęïĳŇæĲĂéĄľåŇŰãĄŮãĄ§ãĄĎãČŚãČľãČąãČĳãĆ£ãĄőæȚřãĄŇ
5 åĂŃãĄőåăťåŘĹïĳŇãČŚãČľãČąãČĳãĆ£ãĆŠïĳŚåžęæŻťæŰřãĄŹãĆŃãĄ§ãĆĄãĄńçŻőçŽĎéŰćæȚřãĆŠ 5
åŻđèĺĹçőŮãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ ãĄŞãĄőåăťåŘĹãĄŕ 1 åŻđãĄőãČŚãČľãČąãČĳãĆ£æŻťæŰřãĄğ
aiaccel ãĄő trial_id ãĄŕ 5 åćŮåŁăãĄŹãĆŃãĄŞãĄĺãĄńãĄłãĆŁãĄ¿ãĄŹïĳŐ å¿ŞãĄčãĄęïĳŇconfig.yaml
ãĄğæŇĞåőŽãĄŮãĄ§ trial_number ãĄŇïĳŇä¿ŃãĄĹãĄř 30 åŻđãĄőåăťåŘĹïĳŇåĹİæĲ§åĂďãĆŠéŹďãĄĎãĄę
4 åŻđãĄŮãĄŃãČŚãČľãČąãČĳãĆ£ãĄŕæŻťæŰřãĄȚãĆŇãĄ¿ãĄŻãĆŞïĳŐ

åŘŇæğŸãĄł ID ãĄőäÿŊäÿĂèĞťãĄŕ NelderMeadOptimizer ãĆŠçŤĺãĄĎãĄ§éŽŻãĄńãĆĆèțůãĄŞãĆŁãĄ¿ãĄŹïĳŐ
Nelder-Mead æşȚãĄő 1 ãĆźãČĘãČČãČŮãĄńçŻÿå¡ŞãĄŹãĆŃåĞęçŘĘãĄŇçțĆäžĘãĄŮãĄ§ãĄĺãĄŊïĳŇaiaccel
äÿŁãĄğãĄŕ trial_id ãĄŇ ãČŚãČľãČąãČĳãĆ£æȚř + 1 ãĄăãĄŚåćŮåŁăãĄŮãĄ¿ãĄŹïĳŐ
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Chapter 16

Issues

åȚŔéąŇãĆŠçŹžèęŃãĄŮãĄ§åăťåŘĹãĆĎè£¡åŁăæľ§èČ¡ãĄőèęĄæĲŻãĄŇãĄĆãĆŃåăťåŘĹïĳŇãĄŹãĄğãĄńåŘŇæğŸãĄő
issue ãĄŇæŁȚçĺ£ãĄȚãĆŇãĄęãĄĎãĄłãĄĎãĄŃãĄőçćžèłŊãĆŠãĄŁéąŸãĄĎãĄŮãĄ¿ãĄŹïĳŐ
åŘŇæğŸãĄőãČĘãČĳãČđãĄŇèľśãĄŮåŘĹãĆŔãĆŇãĄęãĄĎãĄłãĄĎåăťåŘĹïĳŇæŰřãĄŮãĄĎ issue
ãĆŠä¡ĲæĹŘãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

16.1 ãČŘãĆřãĄőåăśåŚŁ (Bug report)

ãČŘãĆřãĄőåăśåŚŁãĄğãĄŕïĳŇäżěäÿŃãĄőåĘĚåőźãĄńãĄďãĄĎãĄęãĄőæŸŐçćžãĄŃãĄďçřąæ¡ŤãĄłèłňæŸŐãĆŠåŘńãĆĄãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• ãČŘãĆřãĄőåĘĚåőź

• ãČŘãĆřãĆŠåĘŊçŔ¿ãĄŹãĆŃæĽŃéăĘ

• ãĄĆãĄłãĄ§ãĄŇèțůãĄŞãĆŃãĄĺæĲ§å¿ĚãĄŮãĄ§ãĄŞãĄĺ

• åő§èąŇçŠřåćČ

16.2 æľ§èČ¡ãČłãĆŕãĆĺãĆźãČĹ (Feature request)

æľ§èČ¡ãČłãĆŕãĆĺãĆźãČĹãĆŠèąŇãĄĘéŽŻãĄńãĄŕïĳŇäżěäÿŃãĄőåĘĚåőźãĄńãĄďãĄĎãĄęãĄőæŸŐçćžãĄŃãĄďçřąæ¡ŤãĄłèłňæŸŐãĆŠåŘńãĆĄãĆŃãĄŞãĄĺãĆŠæŐĺåěĺãĄŮãĄ¿ãĄŹïĳŐ

• ãČŘãĆřãĄŇéŰćéĂčãĄŹãĆŃåăťåŘĹïĳŇãČŘãĆřãĄőåĘĚåőź

• åő§çŔ¿ãĄŮãĄ§ãĄĎæľ§èČ¡ãĄőèłňæŸŐ

• æďĲèĺŐãĄŮãĄ§åő§èčĚãĄőèłňæŸŐ
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Chapter 17

Pull request

aiaccel ãĄőãĆşãČĳãČĽãĆŠä£őæŋčãĄŮãČłãČİãĆÿãČĹãČłãĄńåŔŊæŸăãĄŮãĄęæňšãĄŮãĄĎåăťåŘĹïĳŇpull request
ãĆŠåő§èąŇãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ Pull request ãĆŠèąŇãĄĘéŽŻãĄńãĄŕïĳŇäżěäÿŃãĄńæşĺæĎŔãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

17.1 æĽŃéăĘ

17.1.1 åĹİãĆĄãĄęéŰŃçŹžãĄńåŔĆåŁăãĄŹãĆŃåăťåŘĹ

• ãĄ¿ãĄŽïĳŇGitHub äÿŁãĄğ aiaccel ãĆŠãČȚãĆľãČĳãĆŕãĄŮãĄ¿ãĄŹïĳŐ

• ãČȚãĆľãČĳãĆŕãĄŮãĄ§å¿ŇïĳŇaiaccel ãĄőãČłãČİãĆÿãČĹãČłãĆŠ clone ãĄŮãĄ¿ãĄŹïĳŐ

git clone https://github.com/[YOUR USERNAME]/aiaccel.git

17.1.2 éŰŃçŹž

• ãČŋãČĳãĆńãČńãĄőãČłãČİãĆÿãČĹãČłãĆŠæĲĂæŰřãĄőçŁűæĚŃãĄńæŻťæŰřãĄŮãĄ¿ãĄŹïĳŐ

git checkout main
git pull upstream main

• ãČŰãČľãČşãČĄãĆŠä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

git checkout -b feature/add-new-feature

• git add ãĄŁãĆĹãĄş git commit ãĆŠä¡£çŤĺãĄŮïĳŇéĂšèąŇãĄńåŘĹãĆŔãĄŻãĄęãČŋãČĳãĆńãČńãĄğãĆşãČ§ãČČãČĹãĄŮãĄ¿ãĄŹïĳŐ

– ãĆşãČ§ãČČãČĹãČąãČČãĆżãČĳãĆÿãĄğãĄŕïĳŇåďĽæŻťãĄőåŃȚæľ§ïĳŇãČŘãĆřãĄőæĂğèşłïĳŇãĄ¿ãĄ§ãĄŕæŃąåĳțæľ§èČ¡ãĄőèľşçťřãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹïĳŐ

– ãČąãČČãĆżãČĳãĆÿãĄŕïĳŇãĆşãČĳãČĽãĆŠèęŃãĄłãĄŔãĄęãĆĆåĘĚåőźãĆŠçŘĘèğčãĄğãĄŊãĆŃãĆĹãĄĘãĄńèĺŸè£řãĄŹãĆŃå£ĚèęĄãĄŇãĄĆãĆŁãĄ¿ãĄŹïĳŐ
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17.1.3 æŁȚçĺ£

Pull request ãĆŠèąŇãĄĘåĽŊãĄńïĳŇäżěäÿŃãĆŠçćžèłŊãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŽ

• äžŃåĽŊãĄń issue ãĄłãĄľãĄğäżŰãĄőéŰŃçŹžèĂĚãĄĺèŋřèńŰãĄŮãĄ§ãĄŃïĳ§

• MIT ãČľãĆďãĆżãČşãĆźãĄğéĚŊåÿČãĄğãĄŊãĆŃãĄŃïĳ§

• éĄľåĹĞãĄłãČęãČŃãČČãČĹãČĘãĆźãČĹãĄŕåŋŸåĲĺãĄŹãĆŃãĄŃïĳ§

• ãČęãČŃãČČãČĹãČĘãĆźãČĹãĆŠãČŋãČĳãĆńãČńçŠřåćČãĄğåő§èąŇãĄğãĄŊãĄ§ãĄŃïĳ§

• ãČŚãČŰãČłãČČãĆŕãĄłéŰćæȚřãĄŕ docstring ãĆŠæŇĄãĄčãĄęãĄĎãĆŃãĄŃïĳ§

• ãČĽãĆŋãČěãČąãČşãČĘãČĳãĆůãČğãČşãĄŕæŋčãĄŮãĄŔãČňãČşãČĂãČłãČşãĆřãĄȚãĆŇãĆŃãĄŃïĳ§

• ãĆşãČĳãČĞãĆčãČşãĆřãĆźãĆ£ãĆďãČńãĄŕéĄľåĹĞãĄŃïĳ§

• ãĆşãČ§ãČČãČĹãČąãČČãĆżãČĳãĆÿãĄŕéĄľåĹĞãĄŃïĳ§

• åďğèęŔæĺąãĄłè£¡åŁăãĄőåăťåŘĹïĳŇä¿Ń (docs/source/examples) ãĆĎãČćãĆÿãČěãČĳãČńãČňãČŹãČńãĄőèłňæŸŐãĄŕãĄĆãĆŃãĄŃïĳ§

• ãĆşãČşãČŚãĆďãČńæÿĹãĄ£ãĄőãĆşãČĳãČĽãĆŠè£¡åŁăãĄŹãĆŃåăťåŘĹïĳŇsetup.py
ãĆŠåďĽæŻťãĄŮãĄ§ãĄŃïĳ§

äÿŁèĺŸãĆŠçćžèłŊãĄŮãĄ§å¿Ň :

• GitHub äÿŁãĄőãČȚãĆľãČĳãĆŕãĄńåďĽæŻťãĆŠãČŮãČČãĆůãČěãĄŮãĄ¿ãĄŹïĳŐ

git push origin feature/add-new-optimizer

• GitHub ãĄőãČęãČĳãĆűãČĳãČŊãČĳãČăãĄĺãČŚãĆźãČŕãČĳãČĽãĆŠåĚěåŁŻãĄŮãĄ¿ãĄŹïĳŐ

• GitHub ãĄńçğżåŃȚãĄŮãĄ¿ãĄŹïĳŐäżěäÿŃãĄńæşĺæĎŔãĄŮãĄłãĄŇãĆĽãĆ£ãĆďãČĹãČńãĄĺãČąãČČãĆżãČĳãĆÿãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

– ãĆ£ãĆďãČĹãČń

∗ åďĽæŻťãĆŠåŔŊæŸăãĄŮãĄ§çřąåŊŸãĄłèłňæŸŐãĆŠèąŇãĄĘãĄŞãĄĺïĳŐ

∗ ãĆşãČĳãČĽãĄŕãČŘãČČãĆŕãČȚãĆľãČĳãČĹãĄğãČľãČČãČŮãĄŹãĆŃãĄŞãĄĺïĳŐ

∗ ãČŤãČłãĆłãČĽãĄğçțĆäžĘãĄŮãĄłãĄĎãĄŞãĄĺïĳŐ

– èłňæŸŐ

∗ åŃȚæľ§ãĆŠæŻÿãĄŔãĄŞãĄĺïĳŐ

∗ åďĽæŻťçĆźãĆŠæŻÿãĄŔãĄŞãĄĺïĳŐ

∗ éŰćéĂčãĄŹãĆŃ issue ãĆŠéŰĽãĄŸãĆŃãĄŞãĄĺãĄŇãĄğãĄŊãĆŃåăťåŘĹïĳŇClose #N ãĄğ issue
ãĆŠéŰĽãĄŸãĆŃãĄŞãĄĺïĳŐ

∗ ä¡ĲæěŋãĄŇéĂšèąŇäÿŋ (work-in-progress) ãĄğãĄĆãĆŃãĄłãĆĽïĳŇæőŃãĆŁãĄőãĆ£ãĆźãĆŕãĆŠæŻÿãĄŔãĄŞãĄĺïĳŐ

• Pull request ãĆŠéĂĄä£ąãĄŮãĄ¿ãĄŹïĳŐ
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17.2 ãČňãČŞãČěãČĳãČŮãČŋãĆżãĆź

• äżŰãĄőéŰŃçŹžèĂĚãĄŕïĳŇpull request ãĄőåő§èčĚïĳŇãČĽãĆŋãČěãČąãČşãČĹïĳŇãĆşãČĳãČĞãĆčãČşãĆřãĆźãĆ£ãĆďãČńãĆŠæŤźåŰĎãĄŹãĆŃãĄ§ãĆĄãĄőãĆşãČąãČşãČĹãĆŠæŁȚçĺ£ãĄŮãĄ¿ãĄŹïĳŐ

• Pull request ãĄŮãĄ§ãĆşãČĳãČĽãĄőæŻťæŰřãĆŠèąŇãĄĘéŽŻãĄŕïĳŇãČŋãČĳãĆńãČńãČłãČİãĆÿãČĹãČłãĄğåďĽæŻťãĆŠãĆşãČ§ãČČãČĹãĄŮïĳŇãČŋãČĳãĆńãČńçŠřåćČãĄğãĄőãČĘãĆźãČĹãĄŇæĹŘåŁ§ãĄŮãĄ§åăťåŘĹãĄńãĄőãĄ£ãČȚãĆľãČĳãĆŕãĄÿãČŮãČČãĆůãČěãĄŮãĄ¿ãĄŹïĳŐ

• aiaccel ãĄőéŰŃçŹžãČĄãČĳãČăãĄőãČąãČşãČŘãČĳ 1 äžžäżěäÿŁãĄŇ pull request
ãĆŠæďĲèĺĳãĄŮïĳŇæĽ£èłŊãĄȚãĆŇãĄ§åăťåŘĹãĄń main ãČŰãČľãČşãČĄãĄÿãČđãČĳãĆÿãĄȚãĆŇãĄ¿ãĄŹïĳŐ

17.2. ãČňãČŞãČěãČĳãČŮãČŋãĆżãĆź 103



aiaccel, Release 0.0.1

104 Chapter 17. Pull request



Chapter 18

ãČĽãĆŋãČěãČąãČşãČĘãČĳãĆůãČğãČş
(WIP)

18.1 docstrings

• åő§èčĚãĄŮãĄ§éŰćæȚřãĄőå§žæĲňçŽĎãĄłèłňæŸŐïĳŇãČŚãČľãČąãČĳãĆ£ãĆĎè£ŤåŊťåĂďãĄőåđŃãĄĺæĎŔåŚşïĳŇä¡£çŤĺä¿ŃãĆŠ
docstrings ãĄĺãĄŮãĄęèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

• Google Python Style Guide ãĄńæžŰæŃăãĄŹãĆŃå¡ćãĄğèĺŸè£řãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• ãĆşãČĳãČĞãĆčãČşãĆřèęŔçťĎ ãĆĆåŔĆèĂČãĄńãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

18.2 ãČĽãĆŋãČěãČąãČşãČĹ

• ãČĽãĆŋãČěãČąãČşãČĹãĄőãĆ¡ãČĳãĆźãČȚãĆąãĆďãČńãĄŕ docs ãĄőäÿŃãĄőãČĞãĆčãČňãĆŕãČĹãČłãĄńä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

• ãČĽãĆŋãČěãČąãČşãČĹãĄőãČȚãĆąãĆďãČńå¡ćåĳŔãĄŕãČđãČĳãĆŕãČĂãĆęãČşå¡ćåĳŔãĆŠæŐĺåěĺãĄŮãĄęãĄĎãĄ¿ãĄŹïĳŐ

• åďğèęŔæĺąãĄłæľ§èČ¡ãĄőè£¡åŁăãĄŇãĄĆãĄčãĄ§åăťåŘĹïĳŇãČĽãĆŋãČěãČąãČşãČĹãĆŠä¡ĲæĹŘãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

18.3 ãČňãČşãČĂãČłãČşãĆřãĄőçćžèłŊ

ãČĽãĆŋãČěãČąãČşãČĹãĄőè£¡åŁăãĆĎåďĽæŻťãČżä£őæŋčãĄŇãĄĆãĄčãĄ§åăťåŘĹãĄńãĄŕïĳŇãČŋãČĳãĆńãČńçŠřåćČãĄğãČňãČşãČĂãČłãČşãĆřãĄŇæŋčåÿÿãĄńèąŇãĆŔãĆŇãĆŃãĄŃãĆŠçćžèłŊãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

API ãČłãČȚãĆąãČňãČşãĆźãĄőçŤ§æĹŘãĆŠèąŇãĄĘãĄńãĄŕïĳŇaiaccel ãĄńçğżåŃȚãĄŮïĳŇäżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

cd aiaccel
sphinx-apidoc -f -o docs/source/api_reference aiaccel

ãČĽãĆŋãČěãČąãČşãČĘãČĳãĆůãČğãČşãĄőãČňãČşãČĂãČłãČşãĆřãĆŠçćžèłŊãĄŹãĆŃãĄńãĄŕïĳŇaiaccel/docs
ãĄńçğżåŃȚãĄŮïĳŇHTML ãČȚãĆąãĆďãČńãĄőãČŞãČńãČĽãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

cd docs
make html
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ãČŞãČńãČĽãĄȚãĆŇãĄ§ HTML å¡ćåĳŔãĄőãČȚãĆąãĆďãČńãĄŕ docs/build/html
ãĄőäÿŃãĄńçŤ§æĹŘãĄȚãĆŇãĄ¿ãĄŹïĳŐ

åďŽèĺĂèłđãČĽãĆŋãČěãČąãČşãČĹãĄőçŤ§æĹŘãĆŠèąŇãĄĘãĄńãĄŕïĳŇaiaccel/docs ãĄğäżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

make gettext
sphinx-intl update -p build/gettext -l en -l ja
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Chapter 19

ãČĘãĆźãČĹ

19.1 ãČĘãĆźãČĹãĄőè£¡åŁă

• aiaccel ãĄğãĄŕ pytest ãĆŠçŤĺãĄĎãĄęãČĘãĆźãČĹãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

• ãČęãČŃãČČãČĹãČĘãĆźãČĹãĄŕ tests ãĄőäÿŃãĄőãČĞãĆčãČňãĆŕãČĹãČłãĄńä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

– aiaccel/tests/unit äżěäÿŃãĄőãČĞãĆčãČňãĆŕãČĹãČłæğŃéĂăãĄŕïĳŇconfig.py
ãĄłãĄľãĄőäÿĂéČĺãĄőãČćãĆÿãČěãČĳãČńãĆŠéŹďãĄĎãĄęïĳŇaiaccel/aiaccel
äżěäÿŃãĄőæğŃéĂăãĄńåŕ¿å£ĲãĄŮãĄ¿ãĄŹïĳŐ ä¿ŃãĄĹãĄřïĳŇaiaccel/aiaccel/optimizer/abstract_optimizer.py
ãĄőãČĘãĆźãČĹãĄŕ aiaccel/tests/unit/optimzier_test/test_abstract_optimizer.py ãĄğãĄŹïĳŐ

• æŰřãĄ§ãĄłæľ§èČ¡ãĄőè£¡åŁăïĳŇãĄ¿ãĄ§ãĄŕãČŘãĆřãĄőä£őæŋčãĆŠèąŇãĄčãĄ§åăťåŘĹïĳŇãČĘãĆźãČĹãĆşãČĳãČĽãĆŠä¡ĲæĹŘãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

19.2 ãČĘãĆźãČĹãĄőåő§èąŇ (WIP)

ãČŋãČĳãĆńãČńçŠřåćČãĄğãĄŹãĄźãĄęãĄőãČĘãĆźãČĹãĆşãČĳãČĽãĆŠåő§èąŇãĄŹãĆŃãĄńãĄŕïĳŇaiaccel
ãĄńçğżåŃȚãĄŮïĳŇäżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

cd aiaccel
pytest

çĽźåőŽãĄőãČĘãĆźãČĹãĆşãČĳãČĽãĄőãĄ£ãĆŠåő§èąŇãĄŮãĄ§ãĄĎåăťåŘĹãĄńãĄŕïĳŇãČȚãĆąãĆďãČńåŘŊãĆŠåĳȚæȚřãĄĺãĄŮãĄęæŇĞåőŽãĄŮãĄ¿ãĄŹïĳŐ

pytest tests/unit/optimizer_test/test_abstract_optimizer.py

ãĄȚãĆĽãĄńïĳŇãĆşãČĳãČĞãĆčãČşãĆřãĆźãĆ£ãĆďãČńãĄőãČĄãĆğãČČãĆŕãĆŠèąŇãĄĘãĄ§ãĆĄïĳŇäżěäÿŃãĄőãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

pycodestyle aiaccel examples
flake8 aiaccel examples
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19.3 è£¡åŁăãĆşãČĳãČĽãĄńåŕ¿ãĄŹãĆŃãĆńãČŘãČňãČČãĆÿ

ãĆşãČĳãČĽãĆńãČŘãČňãČČãĆÿãĄőåŐşåŕĘãĄłå§žæžŰãĄŕèĺŋåőŽãĄȚãĆŇãĄęãĄĎãĄ¿ãĄŻãĆŞãĄŇïĳŇãČĘãĆźãČĹãĆŠèĺŋèĺĹãĄŹãĆŃéŽŻãĄńãĄŕãĄŞãĄőåĂďãĆŠåŊĄåĹĘãĄńèĂČæĚőãĄŮãĄ¿ãĄŹïĳŐ
çĽźãĄńïĳŇäżěäÿŃãĄőãĆĹãĄĘãĄłåăťåŘĹãĄŕæşĺæĎŔãĄŇå£ĚèęĄãĄğãĄŹïĳŐ

• åĚĺä¡ŞçŽĎãĄłãĆźãĆşãĆćãĄŇåďğåźĚãĄńä¡ŐäÿŃãĄŹãĆŃåăťåŘĹïĳŐ

• ãĄĆãĆŃãĆŕãČľãĆźãĆĎãČćãĆÿãČěãČĳãČńãĄőãĆńãČŘãČňãČČãĆÿãĄŇçȚřåÿÿãĄńä¡ŐãĄĎåăťåŘĹïĳŐ

• ãČĘãĆźãČĹãĄŇ if æŰĞãĄőçĽźåőŽãĄőåĹĘåšŘãĆŠãĆńãČŘãČĳãĄŮãĄęãĄĎãĄłãĄĎåăťåŘĹïĳŐ

19.3.1 ãĆńãČŘãČňãČČãĆÿãĄőæÿňåőŽ

C0 ãĆńãČŘãČňãČČãĆÿãĆŠæÿňåőŽãĄŹãĆŃãĄńãĄŕïĳŇãĆłãČŮãĆůãČğãČş --cov ãĆŠä¡£çŤĺãĄŮãĄę pytest
ãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

pytest --cov=aiaccel

çĽźåőŽãĄőãČĘãĆźãČĹãĆşãČĳãČĽãĄőãĄ£ãĄőãĆńãČŘãČňãČČãĆÿãĆŠæÿňåőŽãĄŹãĆŃãĄńãĄŕïĳŇaiaccel
ãĄőéČĺåĹĘãĆŠéĄľåĹĞãĄłãČŚãĆźãĄńç¡őãĄŊæŔŻãĄĹãĄ¿ãĄŹïĳŐ

C1 ãĆńãČŘãČňãČČãĆÿãĆŠæÿňåőŽãĄŹãĆŃãĄńãĄŕïĳŇãĆłãČŮãĆůãČğãČş --cov ãĄńåŁăãĄĹãĄę --cov-branch
ãĆŠä¡£çŤĺãĄŮãĄę pytest ãĆŠåő§èąŇãĄŮãĄ¿ãĄŹïĳŐ

pytest --cov=aiaccel --cov-branch
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Chapter 20

ãĆşãČĳãČĞãĆčãČşãĆřèęŔçťĎ

20.1 å§žæĲňçŽĎãĄłãČńãČĳãČń

• aiaccel ãĄőãĆ¡ãČĳãĆźãĆşãČĳãČĽãĄŕ Python ãĄğä¡ĲæĹŘãĄŮãĄ¿ãĄŹïĳŐ

• ãĆşãČĳãČĞãĆčãČşãĆřãĆźãĆ£ãĆďãČńãĄŕ PEP8 ãĄńå¿ŞãĄĎãĄ¿ãĄŹïĳŐ

– aiaccel ãĄğãĄŕ pycodestyle ãĄĺ flake8 ãĆŠçŤĺãĄĎãĄęãĆşãČĳãČĞãĆčãČşãĆřãĆźãĆ£ãĆďãČńãĄőæďĲèĺĳãĆŠèąŇãĄĎãĄ¿ãĄŹïĳŐ

– äÿŃèĺŸãĄő Docstrings ãĄńãĄďãĄĎãĄęãĆĆçćžèłŊãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• aiaccel ãĄğãĄŕåđŃãČŠãČşãČĹãĄőæďĲèĺĳãĄŕèąŇãĄĎãĄ¿ãĄŻãĆŞãĄŇïĳŇãĄğãĄŊãĆŃéŹŘãĆŁåđŃãČŠãČşãČĹãĆŠèĺŸè£řãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

– aiaccel ãĄğãĄŕãČŘãČĳãĆÿãČğãČş 3.8 ãĄő Python ãĆŠãĆțãČİãČĳãČĹãĄŹãĆŃãĄ§ãĆĄïĳŇãČŞãČńãČĹãĆďãČşãĄł
âĂĲlistâĂİ ãĄłãĄľãĆŠåđŃãČŠãČşãČĹãĄńä¡£çŤĺãĄŹãĆŃéŽŻãĄŕïĳŇfuture-import
ãĆŠèąŇãĄčãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• ãČľãČşãČĂãČăãĄłåĂďãĄőçŤ§æĹŘãĄńãĄŕ numpy.random.RandomState ãĆŠä¡£çŤĺãĄŮãĄęäÿŃãĄȚãĄĎïĳŐãĄŞãĆŇãĄŕ
aiaccel ãĄŇåĹľçŤĺãĄŮãĄęãĄĎãĆŃãČľãĆďãČŰãČľãČł optuna ãĄĺãĄőäžŠæŔŻæĂğãĆŠä£İãĄďãĄ§ãĆĄãĄğãĄŹïĳŐ

20.2 Docstrings

å§žæĲňçŽĎãĄńãĄŕ Google Python Style Guide ãĄńæžŰæŃăãĄŹãĆŃå¡ćãĄğ docstrings ãĆŠèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ
ãĄ§ãĄăãĄŮïĳŇäżěäÿŃãĄőä¿ŃåďŰãĄńãĄďãĄĎãĄęãĆĆæşĺæĎŔãĄŮãĄęãĄŔãĄăãĄȚãĄĎïĳŐ

• åŘĎãČćãĆÿãČěãČĳãČńãĄő docstrings ãĄŕå£ĚéăĹãĄğãĄŕãĄĆãĆŁãĄ¿ãĄŻãĆŞïĳŐ

• Args: ãĆżãĆŕãĆůãČğãČşãĄğãĄŕïĳŇãČŚãČľãČąãČĳãĆ£åŘŊãĄőå¿ŇãĆŊãĄńãČŚãČľãČąãČĳãĆ£ãĄőåđŃãĆŠæŃňåĳğãĄğæŃňãĄčãĄęèĺŸè£řãĄŮãĄ¿ãĄŹïĳŐ

• å£ĚèęĄãĄńå£ĲãĄŸãĄę Example: ãĆżãĆŕãĆůãČğãČşãĆŠè£¡åŁăãĄŮãĄ¿ãĄŹïĳŐ

• __init__ ãČąãĆ¡ãČČãČĽãĄŕãĆŕãČľãĆźãĄő docstring ãĄńåŘńãĆĄãĄ¿ãĄŹïĳŐ__init__
ãČąãĆ¡ãČČãČĽãĄńãĄŕèĺŸè£řãĄŮãĄ¿ãĄŻãĆŞïĳŐ

• Python ãĆłãČŰãĆÿãĆğãĆŕãČĹãĄÿãĄőãČłãČşãĆŕãĄŕ sphinx-style ãĄłãČłãČşãĆŕãĆŠä¡£çŤĺãĄŮãĄ¿ãĄŹ.

• ãĆĺãČĞãĆčãĆ£ãĄĺãĄŮãĄę vscode ãĆŠåĹľçŤĺãĄŹãĆŃåăťåŘĹïĳŇautoDocstring ãĄŇ docstring
çŤ§æĹŘãĄőå¡źãĄńçńŃãĄąãĄ¿ãĄŹïĳŐ
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20.2.1 Example

class ExampleClass:
"""Summary of class.

There can be additional description(s) of this class.

Args:
param1 (type_of_param1): Description of `param1` which

is given when __init__ method is called.
param2 (type_of_param2): Description of `param2`.

Attributions:
param1 (type_of_param1): Description of `param1`.
param2 (type_of_param2): Description of `param2`.
param3 (type_of_param3): Description of 'param3`.

"""

def __init__(self, param1: type_of_param1, param2: type_of_param2):
self.param1 = param1
self.param2 = param2
self.param3 = generate_param3()

def method(self, arg1: type_of_arg1) -> type_of_return:
"""Recieves `type_of_arg1` object and returns return_of_method.

Args:
arg1 (type_of_arg1): Description of `arg1`.

Returns:
type_of_return: Description of return value. If this method
returns nothing, this section can be omitted.

Raise:
TypeOfException: Description of Exception.

"""
...
return return_of_method
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Chapter 21

qsubãĄğåő§èąŇäÿŋãĄőèĺĹçőŮãČŐãČĳãČĽãĄğãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŹãĆŃæŰźæşȚ

qsubãĄğåő§èąŇäÿŋãĄőèĺĹçőŮãČŐãČĳãČĽãĄğãĆşãČđãČşãČĽãĆŠåő§èąŇãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹãĂĆ

åŔĆçĚğèşĞæŰŹ ãĆďãČşãĆ£ãČľãĆŕãČĘãĆčãČŰãČŐãČĳãČĽãĄŃãĆĽãĄőqrsh -inherit

21.1 ãČĘãĆźãČĹæŹĆãĄőqsub.sh

#!/bin/bash

#$ -l rt_C.small=1
#$ -l h_rt=1:00:00
#$ -j y
#$ -cwd

sleep 3600

21.2 ãČĘãĆźãČĹæŹĆãĄőãĆşãČđãČşãČĽ

> qsub -g your_group_id qsub.sh
Your job 10607396 ("qsub.sh") has been submitted

> qstat # with some omissions
job-ID prior name user state submit/start at queue
10608572 prior qsub.sh user r submit/start at gpu@g0001

> JOB_ID=10608572 SGE_TASK_ID=undefined qrsh -inherit g0001 /bin/bash

promptãĄŇèąĺçďžãĄȚãĆŇãĄ¿ãĄŻãĆŞãĄŇãĂĄä¿ŃãĄĹãĄřãĂĄ

> ls

ãĄĺãĆşãČđãČşãČĽãĆŠåĚěåŁŻãĄŹãĆŃãĄĺãĂĄçțŘæđĲãĄŇåĞžåŁŻãĄȚãĆŇãĄ¿ãĄŹãĂĆ

çțĆäžĘæŹĆãĄŕå£ĚãĄŽ
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> exit

21.3 /bin/bashãĄłãĄľãĄőshellãĄőåăťåŘĹãĄőæşĺæĎŔäžŃéăĚ

1. ãĆŋãČĳãČĲãČĳãČĽãĄŃãĆĽãĄőControl-CãĄğãĂĄjobèĞłä¡ŞãĄőåő§èąŇãĄŇåĄĲæŋćãĄȚãĆŇãĆŃãĆĹãĄĘãĄğãĄŹãĂĆ
ãĄİãĄőãĄ§ãĆĄãĂĄçțĆäžĘãĄńãĄŕãĂĄexitãĆşãČđãČşãČĽãĆŠä¡£çŤĺãĄŮãĄęäÿŃãĄȚãĄĎãĂĆ

2. ãĆşãČđãČşãČĽãČŮãČŋãČşãČŮãČĹãĄŇåĞžãĄłãĄĎãĆĹãĄĘãĄğãĄŹãĂĆ éĄȚåŠŇæĎ§ãĄŇæĲĽãĆŁãĄ¿ãĄŹãĄŇãĂĄãĆşãČđãČşãČĽ-
EnterãĄğãĆşãČđãČşãČĽãĆŠåő§èąŇãĄğãĄŊãĄ¿ãĄŹãĂĆ

3. ä¡£çŤĺãĄğãĄŊãĄłãĄĎãĆşãČđãČşãČĽãĂĄåĞžåŁŻãĄŇéĂŽåÿÿãĄĺéĄȚãĄĘãĆşãČđãČşãČĽãĄŇæĲĽãĆŁãĄ¿ãĄŹãĂĆ
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Chapter 22

SGE_LOCALDIRãĆŠåőŽæĲ§çŽĎãĄńHOMEãĄłãĄľãĄńrsyncãĄŹãĆŃæŰźæşȚ

qsubãĄğåő§èąŇäÿŋãĄőèĺĹçőŮãČŐãČĳãČĽãĄő𝑆𝐺𝐸𝐿𝑂𝐶𝐴𝐿𝐷𝐼𝑅HOMEãĄłãĄľãĄńåőŽæĲ§çŽĎãĄńrsyncãĄŹãĆŃæŰźæşȚãĆŠèłňæŸŐãĄŮãĄ¿ãĄŹãĂĆ

ãČęãČĳãĆűãČŮãČŋãĆřãČľãČăãĄŇçțĆäžĘãĄŮãĄ§å¿ŇãĄńãĂĄåĘŊåžę1åžęãĄăãĄŚrsyncãĄŮãĄęãĄĎãĄ¿ãĄŹãĂĆ

22.1 ãČĘãĆźãČĹæŹĆãĄőqsub.sh

#!/bin/bash

#$ -l rt_C.small=1
#$ -l h_rt=1:00:00
#$ -j y
#$ -cwd

source /etc/profile.d/modules.sh
module load gcc/11.2.0
module load python/3.8/3.8.13

python3 rsync.py loop &
python3 test.py
kill $!
sleep 1
python3 rsync.py

22.2 ãČĘãĆźãČĹæŹĆãĄőrsync.py

import os
import subprocess
import sys
import signal
import time

sleep_time = 15
src_dir = os.environ['SGE_LOCALDIR']

(continues on next page)
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(continued from previous page)

dst_dir = '~/test_rsync_dir'
proc = None

def do_rsync():
global proc
proc = subprocess.Popen(f'exec rsync -avh {src_dir}/ {dst_dir}', shell=True)
proc.wait()

def handler(signum, frame):
if proc is not None:

proc.terminate()
sys.exit()

signal.signal(signal.SIGTERM, handler)
a = sys.argv
if len(a) == 2 and a[1] == 'loop':

while True:
time.sleep(sleep_time)
do_rsync()

else:
do_rsync()

22.3 ãČĘãĆźãČĹæŹĆãĄőãČęãČĳãĆűãČŮãČŋãĆřãČľãČătest.py

import os
import pathlib
import time

sleep_time = 5
src_path = pathlib.Path(os.environ['SGE_LOCALDIR'])

for i in range(10):
(src_path/f'{i}-touch.txt').touch()
time.sleep(sleep_time)

22.4 ãČĘãĆźãČĹæŹĆãĄőãĆşãČđãČşãČĽ

> cd your_directory # with the above three files

> qsub -g your_group_id qsub.sh

# After the end

(continues on next page)
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(continued from previous page)

> ls ~/test_rsync_dir
0-touch.txt 2-touch.txt 4-touch.txt 6-touch.txt 8-touch.txt
1-touch.txt 3-touch.txt 5-touch.txt 7-touch.txt 9-touch.txt

> vi your_qsub_output_file

22.5 ãČĘãĆźãČĹæŹĆãĄővi your_qsub_output_fileãĄőèąĺçďžçțŘæđĲ

sending incremental file list
created directory /your_home_directory/test_rsync_dir
./
0-touch.txt
1-touch.txt
2-touch.txt
3-touch.txt

sent 347 bytes received 149 bytes 992.00 bytes/sec
total size is 0 speedup is 0.00
sending incremental file list
./
4-touch.txt
5-touch.txt
6-touch.txt

sent 386 bytes received 76 bytes 924.00 bytes/sec
total size is 0 speedup is 0.00
sending incremental file list
./
7-touch.txt
8-touch.txt
9-touch.txt

sent 464 bytes received 76 bytes 360.00 bytes/sec
total size is 0 speedup is 0.00
sending incremental file list

sent 340 bytes received 12 bytes 704.00 bytes/sec
total size is 0 speedup is 0.00

22.5. ãČĘãĆźãČĹæŹĆãĄővi your_qsub_output_fileãĄőèąĺçďžçțŘæđĲ 115
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Chapter 23

ãČłãČȚãĆąãČňãČşãĆź(WIP)

23.1 åŔĆèĂČæŰĞçŇő(WIP)

23.2 åŔĆçĚğ(WIP)

23.3 åĳȚçŤĺ(WIP)

117



aiaccel, Release 0.0.1

118 Chapter 23. ãČłãČȚãĆąãČňãČşãĆź(WIP)



Chapter 24

aiaccel

24.1 aiaccel package

24.1.1 Subpackages

aiaccel.abci package

Submodules

aiaccel.abci.batch module

aiaccel.abci.batch.create_abci_batch_file(batch_file: pathlib.Path, wrapper_file: str, commands: list,
dict_lock: pathlib.Path)→ None

Create a ABCI batch file.

The âĂŸwrapper_fileâĂŹ is a base of the ABCI batch file. At first, loads âĂŸwrapper_fileâĂŹ, and adds the
âĂŸcommandsâĂŹ to the loaded contents. Finally, writes the contents to âĂŸbatch_fileâĂŹ.

Parameters

• batch_file (Path ) – A path of a creating file.

• wrapper_file (str) – A wrapper file of ABCI batch file.

• commands (list) – Commands to write in a batch file.

• dict_lock (Path ) – A directory to store lock files.

Returns None
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aiaccel.abci.qstat module

aiaccel.abci.qstat.parse_job_list(config: Config, job_list: Element)→ list[dict]
Parse from XML element of âĂŸqstatâĂŹ to a job list.

Parameters

• config (Config) – A Config object.

• job_list (Element) – A XML element of âĂŸqstatâĂŹ command.

Returns A job list converted from a XML element of âĂŸqstatâĂŹ command.

Return type list

aiaccel.abci.qstat.parse_qstat(config: Config, qstat: str)→ list[dict]
Parse ABCI âĂŸqstatâĂŹ command result.

Parameters

• config (Config) – A Config object.

• qstat (str) – A âĂŸqstatâĂŹ result.

Returns A parsed job list from ABCI âĂŸqstatâĂŹ command.

Return type list[dict]

aiaccel.abci.qsub module

aiaccel.abci.qsub.create_qsub_command(config: Config, runner_file: Path)→ list[str]
Create ABCI âĂŸqsubâĂŹ command.

Parameters

• config (Config) – A Config object.

• runner_file (Path ) – A path of âĂŸqsubâĂŹ batch file.

Returns A list to run âĂŸqsubâĂŹ command.

Return type list

Module contents

aiaccel.cli package

Submodules

aiaccel.cli.plot module

aiaccel.cli.report module

aiaccel.cli.start module

aiaccel.cli.view module
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Module contents

aiaccel.master package

Subpackages

aiaccel.master.evaluator package

Submodules

aiaccel.master.evaluator.abstract_evaluator module

aiaccel.master.evaluator.maximize_evaluator module

aiaccel.master.evaluator.minimize_evaluator module

Module contents

aiaccel.master.verification package

Submodules

aiaccel.master.verification.abstract_verification module

Module contents

Submodules

aiaccel.master.abci_master module

aiaccel.master.abstract_master module

aiaccel.master.create module

aiaccel.master.local_master module

aiaccel.master.pylocal_master module

Module contents

aiaccel.optimizer package

Submodules

aiaccel.optimizer.abstract_optimizer module
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aiaccel.optimizer.create module

aiaccel.optimizer.grid_optimizer module

aiaccel.optimizer.nelder_mead_optimizer module

aiaccel.optimizer.random_optimizer module

aiaccel.optimizer.sobol_optimizer module

aiaccel.optimizer.tpe_optimizer module

Module contents

aiaccel.storage package

Submodules

aiaccel.storage.abstract module

class aiaccel.storage.abstract.Abstract(file_name: pathlib.Path)
Bases: object

create_session()→ Generator[sqlalchemy.orm.session.Session, None, None]

aiaccel.storage.error module

class aiaccel.storage.error.Error(file_name: pathlib.Path)
Bases: aiaccel.storage.abstract.Abstract

all_delete()→ None
Clear table

Returns None

delete_any_trial_error(trial_id: int)→ None

Returns None

get_any_trial_error(trial_id: int)→ str | None
Get error messages for any trial.

Parameters trial_id (int) – Any trial id

Returns

Return type str | None

get_error_trial_id()→ list
Obtain a list of trial ids in which an error occurred.

Returns trial id list

Return type trial_ids(list)
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set_any_trial_error(trial_id: int, error_message: str)→ None
Set any error message for any trial.

Parameters

• trial_id (int) – Any trial id

• error_message (str) – Any error message

Returns None

aiaccel.storage.hp module

class aiaccel.storage.hp.Hp(file_name: pathlib.Path)
Bases: aiaccel.storage.abstract.Abstract

all_delete()→ None
Clear table

Returns None

delete_any_trial_params(trial_id: int)→ None

Returns None

get_any_trial_params(trial_id: int)→ list[HpTable] | None
Obtain the set parameter information for any given trial.

Parameters trial_id (int) – Any trial id.

Returns

Return type list[HpTable] | None

set_any_trial_param(trial_id: int, param_name: str, param_value: Any, param_type: str)→ None
Set the specified parameter information for an any trial.

Parameters

• trial_id (int) – Any trial id

• param_name (str) – Hyperparameter name.

• param_value (Any) – Hyperparameter value

• param_type (str) – Hyperparameter data type

Returns TrialTable | None

set_any_trial_params(trial_id: int, params: list)→ None

aiaccel.storage.jobstate module

class aiaccel.storage.jobstate.JobState(file_name: pathlib.Path)
Bases: aiaccel.storage.abstract.Abstract

delete_any_trial_jobstate(trial_id: int)→ None

Returns None

get_all_trial_jobstate()→ list
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get_any_trial_jobstate(trial_id: int)→ str | None
Get the job status of any trial.

Parameters trial_id (int) – Any trial id

Returns Some kind of jobstate

Return type str | None

is_failure(trial_id: int)→ bool
Whether the jobstate of the specified trial is Failuer or not.

Parameters trial_id (int) – Any trial id

Returns bool

set_any_trial_jobstate(trial_id: int, state: str)→ None
Set the specified jobstate to the specified trial.

Parameters

• trial_id (int) – Any trial id

• state (str) – Any jobstate

Returns None

set_any_trial_jobstates(states: list)→ None
Set the specified jobstate to the specified trial.

Parameters

• trial_id (int) – Any trial id

• state (str) – Any jobstate

Returns None

aiaccel.storage.model module

class aiaccel.storage.model.ErrorTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

error

trial_id

class aiaccel.storage.model.HpTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

param_id

param_name

param_type

param_value

trial_id

class aiaccel.storage.model.JobStateTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

state

trial_id
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class aiaccel.storage.model.ResultTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

data_type

objective

trial_id

class aiaccel.storage.model.TimestampTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

end_time

start_time

trial_id

class aiaccel.storage.model.TrialTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

state

trial_id

class aiaccel.storage.model.VariableTable(**kwargs)
Bases: sqlalchemy.orm.decl_api.Base

data_id

label

process_name

trial_id

value

aiaccel.storage.result module

class aiaccel.storage.result.Result(file_name: pathlib.Path)
Bases: aiaccel.storage.abstract.Abstract

all_delete()→ None
Clear table

Returns None

delete_any_trial_objective(trial_id: int)→ None
_summary_

Parameters trial_id (int) – _description_

Raises e – _description_

get_all_result()→ list
Get all results

Returns list

get_any_trial_objective(trial_id: int)→ int | float | None
Obtain the results of an arbitrary trial.

Parameters trial_id (int) – Any trial id

Returns
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Return type int | float | None

get_bests(goal: str)→ list
Obtains the sorted result.

Returns result values

Return type list

get_objectives()→ list
Get all results in list.

Returns result values

Return type list

get_result_trial_id_list()→ list | None
Obtains the sorted result.

Returns result values

Return type list | None

set_any_trial_objective(trial_id: int, objective: Any)→ None
Set any trial result value.

Parameters

• trial_id (int) – Any trial id

• objective (Any) – ready, running, finished

Returns None

aiaccel.storage.storage module

aiaccel.storage.timestamp module

class aiaccel.storage.timestamp.TimeStamp(file_name: pathlib.Path)
Bases: aiaccel.storage.abstract.Abstract

all_delete()→ None
Clear table

Returns None

delete_any_trial_timestamp(trial_id)→ None

get_any_trial_end_time(trial_id: int)→ str | None
Obtains the end time of the specified trial.

Parameters trial_id (int) – Any trial id

Returns âĂĲMM/DD/YYYY hh:mm:ssâĂİ

Return type end_time(str)

get_any_trial_start_time(trial_id: int)→ str | None
Obtains the start time of the specified trial.

Parameters trial_id (int) – Any trial id

Returns âĂĲMM/DD/YYYY hh:mm:ssâĂİ

Return type start_time(str)
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set_any_trial_end_time(trial_id: int, end_time: str)→ None
Set the specified end time for the specified trial.

Parameters

• trial_id (int) – Any trial id

• end_time (str) – âĂĲMM/DD/YYYY hh:mm:ssâĂİ

Returns None

set_any_trial_start_time(trial_id: int, start_time: str)→ None
Set the specified start time for the specified trial.

Parameters

• trial_id (int) – Any trial id

• start_time (str) – âĂĲMM/DD/YYYY hh:mm:ssâĂİ

Returns None

aiaccel.storage.trial module

aiaccel.storage.variable module

class aiaccel.storage.variable.Serializer(file_name: pathlib.Path)
Bases: object

delete_any_trial_variable(trial_id)→ None

register(process_name: str, labels: list)→ None

class aiaccel.storage.variable.Value(file_name: pathlib.Path, label: str)
Bases: aiaccel.storage.variable.Variable

delete(trial_id: int)→ None

get(trial_id: int)→ Any | None

set(trial_id: int, value: Any, update_allow: bool = True)→ None

set_process_name(process_name: str)→ None

class aiaccel.storage.variable.Variable(file_name: pathlib.Path)
Bases: aiaccel.storage.abstract.Abstract

all_delete()→ None
Clear table

Returns None

delete_any_trial_variable(trial_id: int, process_name: str, label: str)→ None

get_any_trial_variable(trial_id: int, process_name: str, label: str)

set_any_trial_variable(trial_id: int, process_name: str, label: str, value: Any, update_allow: bool)
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Module contents

24.1.2 Submodules

24.1.3 aiaccel.common module

Common variables and methods.

• Import this as follows:

• import aiaccel

24.1.4 aiaccel.config module

class aiaccel.config.BaseConfig
Bases: object

An interface for all config classes.

Fork by confile: https://github.com/777nancy/confile

abstract get_property(key, *keys)

abstract to_dict()

class aiaccel.config.Config(config_path: str | Path, warn: bool = False, format_check: bool = False)
Bases: object

Defines the configuration of a configuration file.

Parameters

• config_path (str | Path ) – A path of configuration file.

• warn (bool, optional) – A flag of print a warning or not. Defaults to False.

• format_check (bool, optional) – A flag of do tha check format or not. Defaults to
None.

config_path
Path to the configuration file.

Type Path

config

Type ConfileWrapper

workspace

Type ConfigEntry

define_items(config: aiaccel.config.ConfileWrapper, warn: bool)→ None
Define the configuration of the configuration file

Parameters

• config (ConfileWrapper) –

• warn (bool) – A flag of print a warning or not. Defaults to False.
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class aiaccel.config.ConfigEntry(config: ConfileWrapper, type: list, default: Any, warning: bool, group:
str, keys: list | tuple | str)

Bases: object

A class for defining values in a configuration file or for holding read values.

Parameters

• config_path (str) – A path of configuration file.

• type (list) – A data type.

• default (Any) – A default value.

• warning (bool) – A flag of print a warning or not.

• group (str) – A name of the group to which the parameter belongs.

• keys (tuple) – A key to access the value For example, a parameter under âĂŸgenericâĂŹ
would be written as (âĂŸgenericâĂŹ)

Example

workspace = ConfigEntry(
config=config,
type=[str],
default=_DEFAULT_WORKSPACE,
warning=warn,
group="generic",
keys=("workspace")

)
workspace.get()

property Value

empty_if_error()
If the value is not set, it will force an error to occur.

get()→ Any

Returns self._value

load_config_values()
Reads values from the configuration file.

set(value)→ None

Args value (any)

show_warning()→ None
If the default value is used, a warning is displayed.

class aiaccel.config.ConfileWrapper(config: Any, config_type: str)
Bases: object

A wrapper class for confile library.

Thins wrapper class supports to load a configuration file in JSON object, JSON file and YAML format. It provides
a simple method âĂŸgetâĂŹ to get a property for the specified keys.
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Parameters

• config (Any) – A file path to configuration file.

• config_type (str) – A file path to default configuration file.

get(key: str, *keys: str)→ str | list | dict | None
Get a property with specified keys.

Parameters

• key (str) – A key for the property

• *keys (list) – Nested eys for the property

Returns A property for the specified keys.

Return type str | list | dict | None

class aiaccel.config.JsonOrYamlObjectConfig(config: dict, file_type: str)
Bases: aiaccel.config.BaseConfig

A wrapper for confile to support json, yaml object.

Fork by confile: https://github.com/777nancy/confile

Parameters

• config (dict) – A json or yaml object

• file_type (str) – âĂŸjson_objectâĂŹ or âĂŸyaml_objectâĂŹ.

get_property(key: str, *keys: str)→ str | list | dict | None
Get a property for specified keys.

Parameters

• key (str) – A key to get a property.

• *keys (str) – Keys to get a property.

Returns A property for the keys.

Return type str | list | dict | None

to_dict()→ dict
Convert the configuration to a dictionary object.

Returns The dictionary object of the configuration.

Return type dict

aiaccel.config.load_config(config_path: str)→ aiaccel.config.ConfileWrapper
Load any configuration files, return the ConfileWrapper object. :param config_path: A path to a configuration
file. :type config_path: str

Returns A wrapper object of the configuration.

Return type ConfileWrapper
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24.1.5 aiaccel.module module

24.1.6 aiaccel.parameter module

class aiaccel.parameter.HyperParameter(parameter: dict[str, bool | int | float | list])
Bases: object

A hyper parameter class.

Parameters parameter (dict) – A parameter dictionary in a configuration file.

_raw_dict
A parameter dictionary in a configuration file.

Type dict

name
A parameter name.

Type str

type
A parameter type any of âĂŸINTâĂŹ, âĂŸFLOATâĂŹ, âĂŸCATEGORICALâĂŹ and âĂŸORDI-
NALâĂŹ.

Type str

log
A parameter is logarithm or not.

Type bool

lower
A lower value of a parameter.

Type float | int

upper
A upper value of a parameter.

Type float | int

choices
This is set as a list of a parameter, when a parameter type is âĂŸCATEGORICALâĂŹ.

Type list[float, int, str]

sequence
This is set as a list of a parameter, when a parameter type is âĂŸORDINALâĂŹ.

Type list[float, int, str]

initial
A initial value. If this is set, this value is evaluated at first run.

Type float | int | str

q
A quantization factor.

Type float | int

sample(initial: bool = False, rng: Optional[numpy.random.mtrand.RandomState] = None)→ dict
Sample a parameter.
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Parameters

• initial (bool) – This is set, when a initial value is required.

• rng (np.random.RandomState) – A reference to a random generator.

Returns A parameter dictionary.

Return type dict

Raises TypeError – Causes when an invalid type is set.

class aiaccel.parameter.HyperParameterConfiguration(json_string: dict)
Bases: object

A configuration of hyper parameters.

Parameters json_string (dict) – A configuration dictionary of hyper parameters.

json_string
A configuration dictionary of hyper parameters.

Type dict

hps
Hyper parameters.

Type dict

get_hyperparameter(name: str)→ aiaccel.parameter.HyperParameter
Get a hyper parameter with a name.

Parameters name (str) – A hyper parameter name.

Returns A matched hyper parameter object.

Return type HyperParameter

Raises KeyError – Causes when no matched hyper parameter is.

get_parameter_dict()→ dict
Get a dictionary of hyper parameters.

Returns A hyper parameter dictionary.

Return type dict

get_parameter_list()→ list[HyperParameter]
Get a list of hyper parameter objects.

Returns A list of hyper parameter objects.

Return type list[HyperParameter]

sample(initial: bool = False, rng: np.random.RandomState = None)→ list[dict]
Sample a hyper parameters set.

Parameters

• initial (bool, optional) – This is set, when a initial value is required.

• rng (np.random.RandomState) – A reference to a random generator.

Returns A hyper parameters set.

Return type list[dict]
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aiaccel.parameter.get_best_parameter(files: list[Path], goal: str, dict_lock: Path)→ tuple[float | None,
Path | None]

Get a best parameter in specified files.

Parameters

• files (list[Path]) – A list of files to find a best.

• goal (str) – Maximize or Minimize.

• dict_lock (Path ) – A directory to store lock files.

Returns A best result value and a file path. It returns None if a number of files is less than one.

Return type tuple[float | None, Path | None]

Raises ValueError – Causes when an invalid goal is set.

aiaccel.parameter.get_type(parameter: dict)→ str
Get a type of a specified parameter.

Parameters parameter (dict) – A parameter dictionary in a configuration file.

Returns A parameter type any of âĂŸINTâĂŹ, âĂŸFLOATâĂŹ, âĂŸCATEGORICALâĂŹ and
âĂŸORDINALâĂŹ.

Return type str

aiaccel.parameter.load_parameter(json_string: dict)→ aiaccel.parameter.HyperParameterConfiguration
Load HyperParameterConfiguration object from a configuration file.

Parameters json_string (dict) – A hyper parameter configuration.

Returns A hyper parameter configuration.

Return type HyperParameterConfiguration

24.1.7 aiaccel.workspace module

class aiaccel.workspace.Workspace(base_path: str)
Bases: object

Provides interface to workspace.

Parameters base_path (str) – Path to the workspace.

path
Path to the workspace.

Type Path

alive
Path to âĂĲaliveâĂİ, i.e. path/alive.

Type Path

error
Path to âĂĲerrorâĂİ, i.e. âĂŸpath`/error.

Type Path

hp
Path to âĂĲhpâĂİ, i.e. path/hp.

Type Path
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hp_ready
Path to âĂĲreadyâĂİ, i.e. path/hp/ready.

Type Path

hp_running
Path to âĂĲrunningâĂİ, i.e. path/hp/running.

Type Path

hp_finished
Path to âĂĲfinishedâĂİ, i.e. path/hp/finished.

Type Path

jobstate
Path to âĂĲjobstateâĂİ, i.e. path/jobstate.

Type Path

lock
Path to âĂĲlockâĂİ, i.e. path/lock.

Type Path

log
Path to âĂĲlogâĂİ, i.e. path/log.

Type Path

output
Path to âĂĲabci_outputâĂİ, i.e. path/abci_output.

Type Path

pid
Path to âĂĲpidâĂİ, i.e. path/pid.

Type Path

result
Path to âĂĲresultâĂİ, i.e. path/result.

Type Path

runner
Path to âĂĲrunnerâĂİ, i.e. path/runner.

Type Path

storage
Path to âĂĲstorageâĂİ, i.e. path/storage.

Type Path

timestamp
Path to âĂĲtimestampâĂİ, i.e. path/timestamp.

Type Path

verification
Path to âĂĲverificationâĂİ, i.e. path/verification.

Type Path
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consists
A list of pathes under the workspace.

Type list[Path]

results
Path to the results which is prepared in the execution directory, i.e. âĂĲ./resultsâĂİ.

Type Path

check_consists()→ bool
Check required directories exist or not.

Returns All required directories exist or not.

Return type bool

clean()→ None
Delete a workspace.

It is assumed to be the first one to be executed.

create()→ bool
Create a work directory.

Returns None

Raises NotADirectoryError – It raises if a workspace argument (self.path) is not a directory.

exists()→ bool
Returns whether workspace exists or not.

Returns True if the workspace exists.

Return type bool

move_completed_data()→ Path | None
Move workspace to under of results directory when finished.

Raises FileExistsError – Occurs if destination directory already exists when the method is
called.

Returns Path of destination.

Return type Path | None

24.1.8 aiaccel.wrapper_tools module

aiaccel.wrapper_tools.create_runner_command(command: str, param_content: dict, trial_id: int,
config_path: str, command_error_output: str)→ list[str]

Create a list of command strings to run a hyper parameter.

Parameters

• command (str) – A string command.

• param_content (dict) – A hyper parameter content.

• trial_id (str) – A unique name of a hyper parameter.

Returns A list of command strings.

Return type list[str]
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aiaccel.wrapper_tools.save_result(ws: pathlib.Path, dict_lock: pathlib.Path, trial_id_str: str, result: float,
start_time: str, end_time: str, err_message: str = '')→ None

Save a result file.

Parameters

• ws (Path ) – A path of a workspace.

• dict_lock (Path ) – A directory to store lock files.

• trial_id_str (str) – An unique name of a parameter set.

• result (float) – A result of a parameter set.

• start_time (str) – A start time string.

• end_time (str) – An end time string.

• err_message (str) – Error message from Wrapper (user program)

Returns None

24.1.9 Module contents
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• genindex

• modindex

• search
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