XGBoost

mlumina.xgboost

Cambin 3penbii 1 Hanbonee 6AN3KMN K AOKYMeHTauum moaynb. Oby4veHne n nogbop
rmnepnapameTpoB XGBoost, 1oKanbHO 1 Yepe3 xgboost ray , C OMUMOHAIbHLIM IOFMPOBAHNEM B
MLflow.

®annbl: src/mlumina/xgboost/{load dataset,train xgboost,tune xgboost}.py . [ly6nun4Hbin API (
src/mlumina/xgboost/ init .py ): xgboost load dataset , XGBoostModel , XGBoostTuningModel .

sl addddd

from mlumina.xgboost import xgboost load dataset

# [Ona pacnpepenéHHoro obydenus (RayDMatrix)
dtrain, deval = xgboost load dataset(
train _path="data/train.csv",
eval path="data/eval.csv",
target="elapsed time sec",
categorical cols=["vcd", "nom point"],

ray_data=True,

# [Ona nokanbHoro obyyeHus (xgb.DMatrix)

dtrain, deval = xgboost load dataset(..., ray data=False)

xgboost load dataset(train_path, eval path, target="elapsed time sec", categorical cols=None,
ray_data=True) :

yntaeT CSV yepes pandas ;

KOJIOHKUM M3 categorical cols KogumpyeT TfidfVectorizer(max features=1000) (HeCMOTpPS Ha
Ha3BaHMe "KaTeropuasbHble" — 3To TF-IDF, a He one-hot/ordinal encoding);

OCTaJlbHble KOJIOHKW MepenatoTcsa Kak eCcTb ( remainder="passthrough" );

LesieBasl KOJIOHKa ( target ) N3BNeKaeTCs OTAE/bHO.



A 3HaYeHUs No yMOoJIHaHUIO ( target="elapsed time sec" , categorical cols=["vcd", "nom point"] ) —
3TO NapaMeTpbl KOHKPETHOrO AaTaceTa-NpuMepa, a He YHUBepCasibHbIN aedonT. ns cBoux
OaHHbIX NX BCerga Hy>XHO nepegaBatb ABHO.
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from mlumina.xgboost import XGBoostModel

booster, metrics = XGBoostModel.train(
dtrain=dtrain,
deval=deval,
objective="reg:squarederror",
tree _method="hist",
subsample=0.8,
colsample bytree=0.8,
num_boost round=500,
error_func="rmse",

)

print(f"RMSE: {metrics['rmse']}")

XGBoostModel.train(...) — CTaTU4Ye€CKUN MeTo., 06épTKa Haph xgboost.train . Bo3BpawaeT
(booster, {error_func: 3HayeHuMe Ha nocnepHei wuTepauun}) .

PP000070707°07?°707°? 2777?77 Ray

import ray
from xgboost ray import RayParams

from mlumina.xgboost import XGBoostModel
ray.init(address="ray://localhost:10001")

ray params = RayParams(num_actors=4, cpus per actor=2, gpus per actor=0)

model = XGBoostModel(ray params=ray params, mlflow uri="http://localhost:5001")

booster, metrics = model.train ray(

dtrain=dtrain, # ponxeH 6biTb RayDMatrix (ray data=True npu 3arpyske)



deval=deval,
objective="reg:squarederror",
tree method="hist",
subsample=0.8,

colsample bytree=0.8,

num boost round=500,

error_func="rmse",

train ray — MeTO[ 3K3eMrsipa, UCNoJib3yeT xgboost ray.train W self. ray params . TpebyerT,
4TOObl ray.init() ©Obln1 Bbi3BaH 3apaHee. mlflow uri , MepefaHHbI B KOHCTPYKTOP, caM no cebe B
XGBoostModel.train ray / train He MCMONb3yeTCH — 3TU MeToAbl He norupytoT B MLflow, Tonbko
BO3BpalLaloT (booster, metrics) BbI3blBatoLleMy Koay. JlormposaHue B MLflow (Bknto4vas
COXpaHeHne Moaenn) peaan3oBaHO B XGBoostTuningModel.run optimization / run optimization ray,
CM. HUXe.
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XGBoostTuningModel)

HacnepnyeT XGBoostModel .
from mlumina.xgboost import XGBoostTuningModel, xgboost load dataset
dtrain, deval = xgboost load dataset(..., ray data=False)

tuner = XGBoostTuningModel (
name="my experiment",
mlflow uri="http://localhost:5001",
objective="reg:squarederror",
eval metric="rmse",
learning rate=(0.01, 0.3),
subsample=(0.6, 1.0),
colsample bytree=(0.6, 1.0),
lambda =(1le-8, 10.0),
mode="min",
tree method="hist",
num_samples=100,
num _boost round=500,

max_depth=10,



results = tuner.run optimization(dtrain, deval) # nokanbHas ontummsauma Optuna

best params, best score = tuner.get best result()

e run optimization(dtrain, deval=None) — JIOKaJIbHbIA MONCK 4Yepe3 optuna . ECnn deval He
nepenaH — UCMosb3yeT xgb.cv ; MHaYe train/eval split ¢ paHHen ocTaHOBKON. lMpun
mlflow uri — BbI3bIBA€T mlflow.set tracking uri(mlflow uri) , BKJIIOHAET
aBToJsIoOrMpoBaHuMe ( mlflow.xgboost.autolog ) U B KOHLE JIOrMpyeT hUHaNbHY0 Moaensb (
mlflow.xgboost.log model ), mepeoby4yeHHYIO Ha Ny4LINX NapameTpax. Bo3spawaeTt
{"best params": ..., "best score": ..., "study": optuna.Study} .

e run optimization ray(dtrain, deval) — pacrnpenenéHHbIn NMoNCK Yepes ray.tune +
OptunaSearch , C PlacementGroupFactory mnopn pecypcbl Ray-akTopos. Mpu mlflow uri :
MLflowLoggerCallback JlOrMpyeT mapamMeTpbl/MeTpukn Ka>kgoro trial'a, a nocne
3aBepweHunsa nogbopa nyywasa KoHpurypaumnsa nepeobyyvaeTcs Ha NOJIHbIX AaHHbIX Yepe3
train_ray W ormpyeTcsa Kak Mmogesb ( mlflow.xgboost.log model ) B OTAE/IBHOM run'e
{name} final — aHaNOrM4YyHO run optimization . Bo3BpawaeT ray.tune.ResultGrid .

e get best result() — BO3BpawaeT (best params, best score) MO pe3yJjibTaTaM
nocnegHero 3anycka ontuMn3aunn.

import ray
from xgboost ray import RayParams

from mlumina.xgboost import XGBoostTuningModel, xgboost load dataset

ray.init(address="ray://localhost:10001")

dtrain, deval = xgboost load dataset(..., ray data=True)

tuner = XGBoostTuningModel (
name="distributed experiment",
mlflow uri="http://localhost:5001",
objective="reg:squarederror",
eval metric="rmse",
learning rate=(0.01, 0.3),
subsample=(0.6, 1.0),
colsample bytree=(0.6, 1.0),
lambda =(1le-8, 10.0),
mode="min",
tree method="hist",
num samples=100,
num _boost round=500,

max_depth=10,



ray _params=RayParams(num _actors=4, cpus per _actor=2, gpus _per_actor=0),

results = tuner.run optimization ray(dtrain, deval)

best params, best score = tuner.get best result()

?7?7?7?7?7?-driven ??7?7?7?7?

configs/settings.yaml OMUCbIBAET training.xgboost (PUKCUpPOBaHHbIE NapaMeTpbl 0by4eHns) n
tune.xgboost (AWama3OHbl AN TIOHWHIA), @ Tak)XXe data.train file / data.eval file. [Mpumep
MOJIHOIO UMKNa (NokasabHO + 4epes3 Ray, train + tune) — examples/xgboost/example.py ,
MCNOMb3YOLWMKW mlumina.core.MLuminaConfig .
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