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-DinputTableName=wbpc \
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PAI -name Filter -project algo_public -DoutTableName="test_9" -DinputPartitions="pt=20150501"\
-DinputTableName="bank_data_partition" -Dfilter="age>=40";

- name: BH4Z=x
- project: project&=F , BT IEEEEZERIE., RFEiARalgo_public, BRECEXNEREASIR

]
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PAI -name StratifiedSample -project algo_public
-DinputTableName="test_input"
-DoutputTableName="test_output"
-DstrataColName="label"
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-DsampleSize="A:200,B:300,C:500"
-DrandomSeed=1007

-Dlifecycle=30
BZE8H
SYEBWR Sk SHUEFTIER BANE
inputTableName Wik, AR - -
inputTablePartitions g ERARIR HiNEpek
outputTableName Wik, R - -
Wik, BRE, o ER
strataColName SRS IEkey sy - -
=)
Bli% , SRR/, B
B ®2rE
stratumAIRIFENER
sampleSize ; FRFERRY - - -
strata0:n0,stratal:nl
FrE P stratum 3!
BEERF N

Ak, KAL) B
R 1 SEE0, ) FTE

stratumBIREEELHI
sampleRatio TR : AR - -
strataO:rO,stratal:rl
FB P stratum 5l
BCERIFLLA.
randomSeed A%k, BELARF - 250123456
lifecycle Ak |, mEERESEER - ANRRE
coreNum Tk B _ SOATRE , 5t
. Ak, B MZOERRY ) HIANRRE , RAB)
memSizePerCore N INER

iE : MsampleSize 5 sampleRatioZBAZET , 1BsE ; KsampleSize 5 sampleRatioZB AR AZSht , LA

sampleSize 9,

Gl
id outlook temperature humidity windy play
0 Sunny 85 85 false No
1 Sunny 80 90 true No
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2 Overcast 83 86 false Yes
3 Rainy 70 96 false Yes
4 Rainy 68 80 false Yes
5 Rainy 65 70 true No
6 Overcast 64 65 true Yes
7 Sunny 72 95 false No
8 Sunny 69 70 false Yes
9 Rainy 75 80 false Yes
10 Sunny 75 70 true Yes
11 Overcast 72 90 true Yes
12 Overcast 81 75 false Yes
13 Rainy 71 91 true No
1. SlEscle
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EETFER
B HiAFER 30 Bt P EY
category STRING category
dp STRING dp
dt STRING dt
petal_length DOUBLE petal_length
petal_width DOUBLE petal_width
sepal_length DOUBLE sepal_length
sepal_width DOUBLE sepal_width
3 By N
e | ARIEEBAT
BEFR »
B HiAFER = Wit PR
category STRING category
dp STRING dp
dt STRING dt
petal_length DOUBLE petal_length2
petal_width DOUBLE petal_width2
sepal_length DOUBLE sepal_length
sepal_width DOUBLE sepal_width
RIS R TR RIS
ERSARERNRLTIEFEES
TR F Ry R e FalE s HF R E
EERORENERRHS , USARHEXR. titak E5EmMEaERnds A SKEESSIE
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PAI -name AppendColumns -project algo_public -
DoutputTableColNames="petal_length,petal_width,petal_length2,petal_width2"\
-DautoRenameCol="false" -DoutputTableName="pai_temp_770_6840_1" -
DinputTableNames="iris_twopartition,iris_twopartition"\
-DinputPartitionsInfoList="dt=20150125/dp=20150124;dt=20150124/dp=20150123" \
-DselectedColNamesList="petal_length,petal_width;sepal_length,sepal_width";

- name: BHE=F
- project: projectZ= , BFISE&ELFERIE., RFEEiIARalgo_public, ARPECEXNEREASIR

i
- outputTableColNames: Fi&EHEFIAFIE. 1ESHFR , tRautoRenameColgtrue , MILLBET
3

- autoRenameCol: ( BJi% ) MHEERBMEDGRY , true AEDT , falseNH{TEDR , Bhilfalse

- outputTableName: #HARSZ

- inputTableNames : MARERS , NREZ1 , ESHIE

- inputPartitionsInfolist : ( A% ) MIARIIRIEFER partitionFZR , F—1MNEAZ partitiontiHES
28, FREFApartition3S5318

- selectedColNamesList : FEREINRIFIE  ESKERZBFIZHIES SR  ARRZEBSSOE

UNION

BRKERNEIRIRITEH | ERNARERREINFRNEUAREENRF—H. #& T unionfunion allfy
DJEbo

BHIRE
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EEIERSS
it 11 =k

A C=ERIwhereE= 4

20e< 30

EEEEESR
BitE 11 ==

M EENwhereE

20e:= 30

==

HESEH, T :

- BHTEREIRERS | ZEAREFAITIEFER | YNFIRIREFERIE—E
- JRIESCRRBERERHET TN CEFROSEEY | BOABR TEER , BRliR s
" :II " |:" ”n >" , ”n <" , Il> :" , II< :" , Illike" *D Ilrlike"

- RRROADIREE., AINERSNEMIIEIRRIESTHITRERF (distinct ) ZZREKES!
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EEFE X
s FETEE Q
B FEE a R EH=E
age BIGINT  age =
campaign BIGINT campaign
cons_conf_idx DOUBLE cons_conf_idx
cons_price_idx DOUBLE cons_price_idx
emp_var_rate DOUBLE emp_var_rate
suribor3m DOUBLE euribor3m
nr_employed DOUBLE nr_smploysad
pdays DOUBLE pdays
poutcome STRING poutcome il
pravious DOUBLE pravious

W | peme o
x

EEFE

ki EEEer Q |

B EiAFER PORE i) HiH=E

age BIGINT  age ==

campaign BIGINT campaign

cons_conf_idx DOUBLE cons_conf_idx

cons_price_idx DOUELE cons_price_idx

emp_var_rate DOUBLE emp_var_rate

euribor3m DOUBLE auribor3m

label STRING lzbsl

nr_employad DOUBLE nr_employad

pdays DOUBLE  pdays B

pautcoms STRING poutcome y
#E g

PAL 55

Z:il_\E /\pa“:llﬂ 4
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IS5l

MRS —FNENIDF! , Fi¥append dSAINETNHE , HIMIDFIHBigIntER,

28iRE
Bg

PAIRp<

PAI -name AppendlId -project algo_public -DIDColName="append_id" -DoutputTableName="test_11" -
DinputTableName="bank_data" \

DselectedColNames="age,campaign,cons_conf_idx,cons_price_idx,emp_var_rate,euribor3m,nr_employed,pdays,pout
come,previous,y";

- name: HHEF

- project: projectBF , BHIEEEEETHE. RAEIARalgo_public, BREHCEXNEEASR
7]

- IDColName : JENNRIIDFIZIE , MNOFFHIRGRS | #R790,1,2,3...

- outputTableNames: #iHFRAIZF

- inputTableNmae: MINFHEF

- selectedColNames: E{RERHI=FER MNRIESHE
B

MHANRE D KA TIRIEOIFS | 2RISR,

HixEH

Q1 )
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Ubaged

0.6

- IFROEM | XN
- SIEFA7RECE0.6 , MIZDBAVHIHHERTRI60%AIEUE , FIXIRIA0%AIEHE

PAIRE<

pai -name split -project algo_public \
-DinputTableName=wbpc \
-DoutputlTableName=wpbc_splitl \
-Doutput2TableName=wpbc_split2 \
-Dfraction=0.25;

BHE
BB SR SHERTIEIR AE
inputTableName W%, MIANRRIRE - -

Ak , BARTIEER
LEoRE&5)I% , B

7
partition_namezvaly
inputTablePartitions ;5 MRRER, fa - BNFHIRE
S partition
namel=valuel/nam
e2=value2 ; INRIBE
Z49KX , FEA
toF
outputlTableName Wik | HEREL - -
+1 VAN
zutputlTabIePartltlo EI% WHEREKLS ) 1 e X E
output2TableName W% | IHEERR2 - -
" N
2utput2TabIePart|tlo E% EHERER2D ) B2 e X E
, ik |, D ERILHR
fraction 15,9&;)51:7;@: (0,1) -
lifecycle Ak, IEEmmR S IEE#K, [1,3650] mtRIREEmE
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[EHH

7S SIELET

RAEERARETERE —NMEENEBRIRKXE  &/IME , HESE—BEXNE. TUBTEE—
MNREENEETIE | KLIEMARNREERIEEERESR.

- JLBHERNSEERNGEAE  &IME , WESE—TEEXE

- JLABEFRENTE , ©F/FH | SENSFHE | ISEEBRA— I BEENE
- FHERRIREET LIRS ERTFHR  BALIBEX

- RSEEIRETSFR , WEFRRERSINEstringB

- ERERALBEN , AL ERGEERNSERKE  &/IMENEIE

BRKEEFRE

@ fill_missing_values_t... f
' 1. -

.
-,

s

-
---"f.

i) Iaasg}atﬁza-zi @) |

P NE NN ROR IS RS20 -
inputTableName #IANZ , BIEIEFRIER

inputParaTableName ECEBINZ | BIRAEEFRTRERNSEIIER  BULSE  JLUE—KE
AECE SN AR —KHRIR

PN RORIT R SR
outputTableName #iHH3R , BMEFRTTRAIER
outputParaTableName $itiEcE% R , TN AZIEMEYESE -

REEHEFSHFE
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Tt il

RIERFER

EiEHE 1 =5

RE

MNull#F{E*0string) =
e
BE M (#EREstring) =

BEME

LT

-ERNFR  RE  BIRAEANEDER T configS#l , SR configS#IN="88% : 512 , |]
5, BfE

PAI 5<%

PAI -name FillMissingValues -project algo_public -Dconfigs="poutcome,null-empty,testing" \
-DoutputTableName="test_3" -DinputPartitions="pt=20150501" -DinputTableName="bank_data_partition";

BiE2H

BHBR sigEA SHEFTIZIR BAE
inputTableName W%, BN - -
inputTablePartitions %, IGFmARSK - EiNgheR
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outputTableName

configs

outputParaTableNa
me

inputParaTableNam
e

lifecycle

coreNum

memSizePerCore

Ll

ke
HEHHESQL

o

g , R

WHE , TREC{EIETTRIALD
B, & “coll,
null, 3.14; col2,
empty, hello; col3,
empty-null,

world” , EfinullzE
~E(E , emptyFn
TFR, RKEEEE
=F/F , WERRBR
FIRIRstring®y, £¥%
FA&sXE. &/IVE. 13
B, IJLLRATE H
mRALERAN © min,
max, mean, &R
BENEIME , NEER
user-defined , &=
" col4d,user-
defined,str,str123"

wite , BoERIHER

Ak, ECERAR

=)

a0

Ak, EHRERE
Ak, O

Atk , BN OERRY
SEER

drop table if exists fill_missing_values_test_input;
create table fill_missing_values_test_input(

col_string string,
col_bigint bigint,
col_double double,
col_boolean boolean,
col_datetime datetime);

insert overwrite table fill_missing_values_test_input

select

*

from

(

select
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'01" as col_string,

10 as col_bigint,

10.1 as col_double,

True as col_boolean,

cast('2016-07-01 10:00:00' as datetime) as col_datetime
from dual

union all

select

cast(null as string) as col_string,

11 as col_bigint,

10.2 as col_double,

False as col_boolean,

cast('2016-07-02 10:00:00' as datetime) as col_datetime
from dual

union all

select

'02" as col_string,

cast(null as bigint) as col_bigint,

10.3 as col_double,

True as col_boolean,

cast('2016-07-03 10:00:00' as datetime) as col_datetime
from dual

union all

select

'03' as col_string,

12 as col_bigint,

cast(null as double) as col_double,

False as col_boolean,

cast('2016-07-04 10:00:00' as datetime) as col_datetime
from dual

union all

select

'04" as col_string,

13 as col_bigint,

10.4 as col_double,

cast(null as boolean) as col_boolean,

cast('2016-07-05 10:00:00' as datetime) as col_datetime
from dual

union all

select

'05' as col_string,

14 as col_bigint,

10.5 as col_double,

True as col_boolean,

cast(null as datetime) as col_datetime

from dual
) tmp;

BAHAESE
Fommmmm o tomm e B Fommmmm oo oo +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
B o B Fommmmm oo omm oo +

| 04|13 | 10.4 | NULL | 2016-07-05 10:00:00 |
[ 02 | NULL | 10.3 | true | 2016-07-03 10:00:00 |
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[ 03|12 | NULL | false | 2016-07-04 10:00:00 |

[ NULL | 11 | 10.2 | false | 2016-07-02 10:00:00 |

[ 0110 10.1 | true | 2016-07-01 10:00:00 |

| 05|14 | 10.5 | true | NULL |

o B o o mmeee mmmmm e +

BTee

drop table if exists fill_missing_values_test_input_output;

drop table if exists fill_missing_values_test_input_model_output;

PAI -name FillMissingValues

-project algo_public

-Dconfigs="col_double,null,mean;col_string,null-

empty,str_type_empty;col_bigint,null, max;col_boolean,null,true;col_datetime,null,2016-07-06 10:00:00"
-DoutputParaTableName="fill_missing_values_test_input_model_output"

-Dlifecycle="28"

-DoutputTableName="fill_missing_values_test_input_output”
-DinputTableName="fill_missing_values_test_input";

drop table if exists fill_missing_values_test_input_output_using_model;

drop table if exists fill_missing_values_test_input_output_using_model_model_output;

PAI -name FillMissingValues

-project algo_public
-DoutputParaTableName="fill_missing_values_test_input_output_using_model_model_output”
-DinputParaTableName="fill_missing_values_test_input_model_output"

-Dlifecycle="28"

-DoutputTableName="fill_missing_values_test_input_output_using_model"
-DinputTableName="fill_missing_values_test_input";

BTSSR

fill_missing_values_test_input_output

o B o oo omm e +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
B Fom e Fommm e Fom e B T +

| 04|13 | 104 | true | 2016-07-05 10:00:00 |
| 02|14 | 10.3 | true | 2016-07-03 10:00:00 |
| 03|12 10.3 | false | 2016-07-04 10:00:00 |
| str_type_empty | 11| 10.2 | false | 2016-07-02 10:00:00 |
| 01|10 | 10.1 | true | 2016-07-01 10:00:00 |
| 05|14 | 10.5 | true | 2016-07-06 10:00:00 |

Fommmmmmme e ommmmmmeee Fommmmmmmeee Fommmmmme e oo +

fil_missing_values_test_input_model_output

oo Hommmmmmmeeee +
| feature | json |
Hommmmmmeee Hommmmmmmeeee +

| col_string | {"name": "fillMissingValues", "type": "string", "paras":{"missing_value_type": "null-empty",
"replaced_value": "str_type_empty"}} |
| col_bigint | {"name": "fillMissingValues", "type": "bigint", "paras":{"missing_value_type": "null", "replaced_value":
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143} |

| col_double | {"name": "fillMissingValues", "type": "double", "paras":{"missing_value_type": "null", "replaced_value":
10.3} |

| col_boolean | {"name": "fillMissingValues", "type": "boolean", "paras":{"missing_value_type": "null",
"replaced_value": 1}} |

| col_datetime | {"name": "fillMissingValues", "type": "datetime", "paras":{"missing_value_type": "null",
"replaced_value": 1467770400000}} |

Fommmmm e oo +

fill_missing_values_test_input_output_using_model

o B o oo omm e +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
B Fom e Fommm e Fom e B T +

| 0413|104 | true | 2016-07-05 10:00:00 |

| 0214 ]10.3 | true | 2016-07-03 10:00:00 |

| 03]12]10.3 | false | 2016-07-04 10:00:00 |

| str_type_empty | 11| 10.2 | false | 2016-07-02 10:00:00 |

| 01]10]10.1 | true | 2016-07-01 10:00:00 |

| 05|14 | 10.5 | true | 2016-07-06 10:00:00 |

o o Fommmmm e B CEEEEEE o +

fill_missing_values_test_input_output_using_model_model_output

oo Hommmmmmmeeee +
| feature | json |
Hommmmmmeee Hommmmmmmeeee +

| col_string | {"name": "fillMissingValues", "type": "string", "paras":{"missing_value_type": "null-empty",
"replaced_value": "str_type_empty"}} |

| col_bigint | {"name": "fillMissingValues", "type": "bigint", "paras":{"missing_value_type": "null", "replaced_value":
143} |

| col_double | {"name": "fillMissingValues", "type": "double", "paras":{"missing_value_type": "null", "replaced_value":
10.3} |

| col_boolean | {"name": "fillMissingValues", "type": "boolean", "paras":{"missing_value_type": "null",
"replaced_value": 1}} |

| col_datetime | {"name": "fillMissingValues", "type": "datetime", "paras":{"missing_value_type": "null",
"replaced_value": 1467770400000}} |

B Fom e +

I3—

- M NRIE—FIZ5 , T3 —ANE | FFERSIEEANEF.

- BRSNS M REEESR , BEARIT : y=(x-MinValue)/(MaxValue-MinValue) , MaxValue,
MinValues Bl A AR AEFR/IVE.

- ILUERRRREFRES , ARERATISHERE | MEEREGS.

- RIS BRI LUSREE T —(b89%! , BRisciFdoubleZéBI SbigintEEL,

I3—HE
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\

i@ normalize_test_input )

T NENERORIS RS E0A
inputTableName #IAZ , BIEIIF—{LHIZE

inputParaTableName ECEHIAG , BIA—U T REKRNSEHTIR  BELSE , TLUE—KERAE
BN RARE KRR

PN RORII NS 20
outputTableName #itiZ , BPI3—X5ERkAYIZ

outputParaTableName #itiEcEZ , BTN AZIEbRYEUES £

F— SR

FEHzE FATHEE
Bl =ik

R

FRERET AT " normalized_"#l
I:'H}\! I.l' _"'\.I

= L

- (REBIFIRF IS N &4 keepOriginal
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PAI a5

PAI -name Normalize -project algo_public -DkeepOriginal="true" -DoutputTableName="test_4" -
DinputPartitions="pt=20150501" \
-DinputTableName="bank_data_partition" -DselectedColNames="emp_var_rate,euribor3m";

BiE2H
BHETR

inputTableName

selectedColNames
inputTablePartitions

outputTableName

outputParaTableNa
me

inputParaTableNam
e

keepOriginal

lifecycle

coreNum

memSizePerCore

Ll

Lk e
FEHHESQL

¥t

Wide , BINGR

i, WIANRIEES
2, GEBARDX

© o o 8

P

=

\
&
S

b

]

=

\

&
S

it , feEmtE

Ak, ECERAE

it , RERERRY!
(keepOriginal
=truefiy , LIEZHIFY
B

(" normalized_" &I
%) ., FHR5IIRE

, keepOriginal=fals
efld , £ERFIREBEAR
ELRES)

Ak , EHRERE
Ak , O

Ak , B OERRRY
SEER

drop table if exists normalize_test_input;
create table normalize_test_input(

col_string string,
col_bigint bigint,
col_double double,
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col_boolean boolean,

col_datetime datetime);

insert overwrite table normalize_test_input
select

*

from

(

select

'01' as col_string,

10 as col_bigint,

10.1 as col_double,

True as col_boolean,

cast('2016-07-01 10:00:00' as datetime) as col_datetime
from dual

union all

select

cast(null as string) as col_string,

11 as col_bigint,

10.2 as col_double,

False as col_boolean,

cast('2016-07-02 10:00:00' as datetime) as col_datetime
from dual

union all

select

'02" as col_string,

cast(null as bigint) as col_bigint,

10.3 as col_double,

True as col_boolean,

cast('2016-07-03 10:00:00' as datetime) as col_datetime
from dual

union all

select

'03" as col_string,

12 as col_bigint,

cast(null as double) as col_double,

False as col_boolean,

cast('2016-07-04 10:00:00' as datetime) as col_datetime
from dual

union all

select

'04' as col_string,

13 as col_bigint,

10.4 as col_double,

cast(null as boolean) as col_boolean,
cast('2016-07-05 10:00:00' as datetime) as col_datetime
from dual

union all

select

'05' as col_string,

14 as col_bigint,

10.5 as col_double,

True as col_boolean,

cast(null as datetime) as col_datetime
from dual

) tmp;
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B\ &aEwiE

| col_string | col_bigint | col_double | col_boolean | col_datetime |
oo e R oo oo +
| 01]10]10.1 | true | 2016-07-01 10:00:00 |

| NULL |11 ] 10.2 | false | 2016-07-02 10:00:00 |

[ 02 | NULL | 10.3 | true | 2016-07-03 10:00:00 |

| 03|12 | NULL | false | 2016-07-04 10:00:00 |

[04]13]10.4 | NULL | 2016-07-05 10:00:00 |

| 05]14|10.5] true | NULL |

drop table if exists normalize_test_input_output;

drop table if exists normalize_test_input_model_output;

PAI -name Normalize

-project algo_public
-DoutputParaTableName="normalize_test_input_model_output”
-Dlifecycle="28"
-DoutputTableName="normalize_test_input_output”
-DinputTableName="normalize_test_input"
-DselectedColNames="col_double,col_bigint"
-DkeepOriginal="true";

drop table if exists normalize_test_input_output_using_model;

drop table if exists normalize_test_input_output_using_model_model_output;

PAI -name Normalize

-project algo_public
-DoutputParaTableName="normalize_test_input_output_using_model_model_output"
-DinputParaTableName="normalize_test_input_model_output”

-Dlifecycle="28"

-DoutputTableName="normalize_test_input_output_using_model"
-DinputTableName="normalize_test_input";

BITER

normalize_test_input_output

Fommmmm o o B Fommmmmmmeon B e B e e EE R B e L e +
| col_string | col_bigint | col_double | col_boolean | col_datetime | normalized_col_bigint | normalized_col_double |
Fommmmm o o B Fommmmm oo Fomm e B R T E R B +

| 01|10 10.1 | true | 2016-07-01 10:00:00 | 0.0 | 0.0 |

| NULL | 11 | 10.2 | false | 2016-07-02 10:00:00 | 0.25 | 0.2499999999999989 |

[ 02 | NULL | 10.3 | true | 2016-07-03 10:00:00 | NULL | 0.5000000000000022 |

| 03|12 | NULL | false | 2016-07-04 10:00:00 | 0.5 | NULL |

| 04|13 | 10.4 | NULL | 2016-07-05 10:00:00 | 0.75 | 0.7500000000000011 |

| 05|14 |10.5 | true | NULL | 1.0| 1.0

e R o e e o e +

normalize test inout model output
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B o +
| feature | json |
B B e +

| col_bigint | {"name": "normalize", "type":"bigint", "paras":{"min":10, "max": 14}} |

| col_double | {"name": "normalize", "type":"double", "paras":{"min":10.1, "max": 10.5}} |
oo oo +

normalize_test_input_output_using_model

B o B B it omm oo +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
B B e Fommm e B e Fom - +

[01]0.0]0.0] true | 2016-07-01 10:00:00 |

| NULL | 0.25 | 0.2499999999999989 | false | 2016-07-02 10:00:00 |
| 02 | NULL | 0.5000000000000022 | true | 2016-07-03 10:00:00 |

| 03]0.5| NULL | false | 2016-07-04 10:00:00 |

| 04]0.75 | 0.7500000000000011 | NULL | 2016-07-05 10:00:00 |
|05]1.0|1.0] true | NULL |

Fmmmmmmmeee O R Hmmmmmmmmeeee R +

normalize_test_input_output_using_model_model_output

hommemaomomos = +
| feature | json |
oo e +

| col_bigint | {"name": "normalize", "type":"bigint", "paras":{"min":10, "max": 14}} |
| col_double | {"name": "normalize", "type":"double", "paras":{"min":10.1, "max": 10.5}} |
Fmmmmmmmeee O +

FEE

- W—PNEROE—FIEE5 |, BHTRECNIR | FERNSUEFATRT.

- FVECFRERBIAT - (X - Mean ) / ( standard deviation ) ,

- Mean : BAYI4(E,

- standard deviation : HAMRERE , FIXTNEEEE | FIREREHERNMRE | AT EEHIE
S5ROKERERER , g E AR EREREEERK |, 8,
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5_\N 12{}:: _X)?
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RFEFTRAER
X1, X2, ..., Xng9t9(E.

- JLUERRSRERIRY , DEEFRRFISHRE | LEBIRIS &R
- REEFRIFHA ISR ER &S . BRISdFdoublestB Sbigint3eEY

TSR
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PAI -name Standardize -project algo_public -DkeepOriginal="false" -DoutputTableName="test_5" \
-DinputPartitions="pt=20150501" -DinputTableName="bank_data_partition" -
DselectedColNames="euribor3m,pdays";

iy
BHERR

inputTableName

selectedColNames
inputTablePartitions

outputTableName

outputParaTableNa
me
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e

keepOriginal

S¥0EA
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(keepOriginal
=truefi} , LERITHIZY
Hnd
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(" stdized_" BUZR
), RIaSURER

, keepOriginal=fals
efid , £EPFIREBEAR

BHipf)
lifecycle Ak, HREGERE - HNREE
coreNum Tk B ] BATQE | R
. Ak, B MzOERRY ) HIANRRE , KRB0
memSizePerCore Rk SFR

]

e
HrEHIESQL

drop table if exists standardize_test_input;
create table standardize_test_input(
col_string string,

col_bigint bigint,

col_double double,

col_boolean boolean,

col_datetime datetime);

insert overwrite table standardize_test_input
select

*

from

(

select

‘01" as col_string,

10 as col_bigint,

10.1 as col_double,

True as col_boolean,

cast('2016-07-01 10:00:00' as datetime) as col_datetime
from dual

union all

select

cast(null as string) as col_string,

11 as col_bigint,

10.2 as col_double,

False as col_boolean,

cast('2016-07-02 10:00:00' as datetime) as col_datetime
from dual

union all

select

'02" as col_string,

cast(null as bigint) as col_bigint,

10.3 as col_double,

True as col_boolean,

cast('2016-07-03 10:00:00' as datetime) as col_datetime
from dual
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union all

select

'03" as col_string,

12 as col_bigint,

cast(null as double) as col_double,
False as col_boolean,
cast('2016-07-04 10:00:00' as datetime) as col_datetime
from dual

union all

select

'04' as col_string,

13 as col_bigint,

10.4 as col_double,

cast(null as boolean) as col_boolean,
cast('2016-07-05 10:00:00' as datetime) as col_datetime
from dual

union all

select

'05" as col_string,

14 as col_bigint,

10.5 as col_double,

True as col_boolean,

cast(null as datetime) as col_datetime

from dual
) tmp;

BA\EAEREE
hommemaomomos = Ao dheomomomaoamas oo +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
Hmmmmmmeem oo Hommmmmmmee - Hommmmmmmm s Hommmmmmmmmees +

| 01]10]10.1 | true | 2016-07-01 10:00:00 |

| NULL |11 ] 10.2 | false | 2016-07-02 10:00:00 |
[ 02 | NULL | 10.3 | true | 2016-07-03 10:00:00 |
| 03|12 | NULL | false | 2016-07-04 10:00:00 |
[04]13]10.4 | NULL | 2016-07-05 10:00:00 |

| 05]14|10.5] true | NULL |

drop table if exists standardize_test_input_output;

drop table if exists standardize_test_input_model_output;

PAI -name Standardize

-project algo_public
-DoutputParaTableName="standardize_test_input_model_output”
-Dlifecycle="28"
-DoutputTableName="standardize_test_input_output"
-DinputTableName="standardize_test_input"
-DselectedColNames="col_double,col_bigint"
-DkeepOriginal="true";

drop table if exists standardize_test_input_output_using_model;
drop table if exists standardize_test_input_output_using_model_model_output;
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PAI -name Standardize

-project algo_public
-DoutputParaTableName="standardize_test_input_output_using_model_model_output"
-DinputParaTableName="standardize_test_input_model_output”

-Dlifecycle="28"

-DoutputTableName="standardize_test_input_output_using_model"
-DinputTableName="standardize_test_input";

B4R

standardize_test_input_output

e b commommme—ee Ao dheomomommonmas A omomm e b cococonoososomososos = e +
| col_string | col_bigint | col_double | col_boolean | col_datetime | stdized_col_bigint | stdized_col_double |
oo e R oo oo oo oo +

| 01|10 10.1 | true | 2016-07-01 10:00:00 | -1.2649110640673518 | -1.2649110640683832 |

| NULL | 11 | 10.2 | false | 2016-07-02 10:00:00 | -0.6324555320336759 | -0.6324555320341972 |

| 02 | NULL | 10.3 | true | 2016-07-03 10:00:00 | NULL | 0.0 |

| 03|12 | NULL | false | 2016-07-04 10:00:00 | 0.0 | NULL |

| 04|13 |10.4 | NULL | 2016-07-05 10:00:00 | 0.6324555320336759 | 0.6324555320341859 |

| 05| 14| 10.5 | true | NULL | 1.2649110640673518 | 1.2649110640683718 |

Fommmmm o o o Fommmm e Fommm e o o +

standardize_test_input_model_output

Hmmmmmmmeee e +
| feature | json |
B EEEEE o +

| col_bigint | {"name": "standardize", "type":"bigint", "paras":{"mean":12, "std": 1.58113883008419}} |
| col_double | {"name": "standardize", "type":"double”, "paras":{"mean":10.3, "std": 0.1581138830082909}} |
Fommmmm o tomm e +

standardize_test_input_output_using_model

Hmmmmmmmeee e R Hmmmmmmmmeeee Hmmmmmmmmeeee +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
B EEEEE o o o o +

| 01| -1.2649110640673515 | -1.264911064068383 | true | 2016-07-01 10:00:00 |

| NULL | -0.6324555320336758 | -0.6324555320341971 | false | 2016-07-02 10:00:00 |
[ 02 | NULL | 0.0 | true | 2016-07-03 10:00:00 |

| 03]0.0 | NULL | false | 2016-07-04 10:00:00 |

| 04 | 0.6324555320336758 | 0.6324555320341858 | NULL | 2016-07-05 10:00:00 |

| 05 | 1.2649110640673515 | 1.2649110640683716 | true | NULL |

o o o o mmmmmm e +

standardize_test_input_output_using_model_model_output

Fommmmm e o +
| feature | json |
B o +

| col_bigint | {"name": "standardize", "type":"bigint", "paras":{"mean":12, "std": 1.58113883008419}} |
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| col_double | {"name": "standardize", "type":"double”, "paras":{"mean":10.3, "std": 0.1581138830082909}} |
B o +

SRRIEH
B TRENMA

ERAIF B R m— P RE

PAI 536l

PAI -name type_transform

-project algo_public

-DinputTable="pai_dense"

-DselectedCols="gail,loss,work_year"

-Dpre_type="double"
-Dnew_type="bigint"

-DoutputTable="pai_temp_2250_20272_1"

-Dlifecycle="28"

iz
SHEWR
inputTable

inputTablePartitions

outputTable

selectedCols

pre_type

new_type

¥t
Wide , MINFRAIERS

BJiE , AR ISEW
LAaX&5i)4% , 8
A

partition_name=valu

;5 MREBZR , 18

namel=valuel/nam
e2=value2 ; tNRIE
Z1MoX , HEA

' II ﬁj\ﬁ

%& . REVEHARYLER

Wise , TRESKAULEIYy
fE5Y | RIRRR—NER
B

[FFERER |, MRS
selectedColsa)iskm=
SRA—5 , BNSIR
FEEERIA—EIEIR

FHIFERERE , BFR

=1

SHYETTIRE
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. outputTableftREx4:
lifecycle Ap/EHR | ANk , BUAT !
{ERIDEMO

1. fEE—MEEUERAN | EEEHdERpai_dense SN

(&) pai_dense-

2. e —  REERANE, FANSHEERE Y | QST EERISE , (N TE@ET
3NNESEHRSE HdoublefiFl (FEEdoubleKBYN M S ASHIFER R —T) , iR
bigint3$&!
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i
i
14
I

BiE 3 =k

F=E=EE

1k

1k

a]

[ 1= St
DOUBLE v
gail
loss

waork_year

gail

loss

Gh G B E

work_year
BIGINT ~
age
fwight
edu_num

STRING ~

workclass

edu

married

c

R R

ESid]

DOUBLE
DOUBLE

DOUBLE

3. GRRLIETE . TLIENMBERRFRIBITNNT
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Label |

KV2Table

157Ekv (keywvalue ) 180 , BEREIBERISI | key EHRRRAIFSIE |, valuedeBiZy ITERIRTRYE.

kvRIBREN: Key2F&mindex , valuestiZbigintaidouble , IXBREEIZEAREIR AN B BIEIBERE
3, SMEFEEREN |, keythsTHFstring2:8, mZBHFTLISNRARENBkey_mapzk , 2%7I4&7H0

keyRUBRET , (BRICEEMAIXKE |, 1ZAHESE Hkey_mapTRiCRiEMWEY B F0keyRIRRET,
kv
1:10;2:20;3:30

KeyMapFt&ENX : B3FR MindexfIiRET AR XEYSEN=TTtEE
: col_name , col_index , col_datatype , IX=%I3BIE K Estring , Hcol_datatypefREHREIAMES

“double” ,
col_name col_index col_datatype
coll 1 bigint
col2 2 double
PAIGR ST

PAI -name KVToTable

-project algo_public

-DinputTableName=test
-DoutputTableName=test_out
-DoutputKeyMapTableName=test_keymap_out
-DkvColName=kv;

ST
SHEBR s¥gER BEEHE BEYIE , BOME
inputTableName NG - WA , FRENTR
kvColName kvl BRiE—%1 AT
outputTableName BHERS - WA
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outputKeyMapTable ~ A
Name BWHERS RS - WAIE
inputKeyMapTableN ~ ) .
ame BMARSIRE Bk ,
appendColName Bo0%E Qb2 aiE, "
inputTablePartitions BMARDX - BE, "
kvDelimiter ;;y%DvalueZ[Eﬂﬁj\B% - ank , BA
itemDelimiter kvt [E53 BT - Bk, BOA"
ok , BhiAtrue | ik
top1200 EEREEEI12007] - Iiffalsery , BidHR
RIS
lifecycle R = 1385 TR AT TR
oM , BA-1, SR
coreNum 73] > 0% BMAFUEEITERTE
instancef#4 &
oIk , BUA-1, IRIE
memSizePerCore eSS (100,64*1024) BMAFIEEITEMER
EZNIN
BBl
R,

drop table if exists test;
create table test as
select
*
from
(
select '1:1,2:2,3:-3.3" as kv from dual
union all
select '1:10,2:20,3:-33.3" as kv from dual
) tmp;

PAI&E T

PAI -name KVToTable

-project algo_public

-DinputTableName=test
-DoutputTableName=test_out
-DoutputKeyMapTableName=test_keymap_out
-DkvColName=kv;

fnHiAe
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=
e b commommme—ee Ao +
[ kv_1|kv_2|kv_3]|
oo e R +
|1.0]2.0]-3.3]
| 10.0|20.0]-33.3 |
Fmmmmmmmeee O R +
THBRGTER
e b commommme—ee Ao +
| col_name | col_index | col_type |
oo e R +
| kv_1|1|double |
| kv_2 |2 | double |
| kv_3| 3| double |
B EEEEE o o +
HizE

HALRRISIE S appendFIFIkVATAELRTS! |, SetitikviIBitappendsl , SEFIEHET odpsEATIAIPRHE]
, BitHtop1200i&LT /9 True , NIAIHERASIEL , BNIRSE , BRlodpsAIERA%I%/91200%

FIRENBELZFKICR
E

EBaHAkey_mapzk , HIAITIEkey_mapZzEFaikeyFikvRHAIkey Iz EE

HALROT B RS EREY

EBmNkey_map® , HEitigkeyFZiF0key_ mapRP— , BF , £FAdouble

iRBBINkeymapZ , #tt/gkeyFIERIaEHR : kvFIRIZIE+ ™ +key , EkeyhEE
" %&()*+-[<>=7" PE—FFF, RFGodpstIaE AN , SRE

FZ SN - EHigE T append?l , HappendFI &ttt iakeydIZEE , SRS

BE—fTEESkey b2 : valueEHEN

FIZIEEIT 1 28N RPN 1 281 FF
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FHETTE
B

ERSD T
FHERELR
FHERRS

FHER BB
BELARMIHEE R
GBDTHHIEEZEM
MREN IR
meFitE

OB S 1avinES
ETGBDTANS BT UFEERR
BOXERIT
FHIESRAD
one-hot4wig
SEEN

FHIEEEMTIE

ERRD DT

- PCA RIBEMD DH75i% |, SEHLPELERNPR4ERIINRE. PCARIERIE Wwiki
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- BRSTFREEIEE

PAL 55

PAI -name PrinCompAnalysis

-project algo_public

-DinputTableName=bank_data
-DeigOutputTableName=pai_temp_2032_17900_2
-DprincompOutputTableName=pai_temp_2032_17900_1
-DselectedColNames=pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed

-DtransType=Simple
-DcalcuType=CORR
-DcontriRate=0.9;

Hix28uRA
SHEMR
inputTableName

eigOutputTableNam
e

princompOutputTab
leName

selectedColNames

transType

calcuType

contriRate

remainColumns

PCARIH

S

Wik, BHTERND DT
LTINS

wisE | S ES4HIE
EEEER

itk BHTERR D PR
RIREHEREHEE

Wige , S5EMDPHT
L%E’J%?B"U

Ak, [REREHAER
PERIG HF
Simple, Sub-Mean,
Normalization

AJi%E | XYJRRHTHAE
ey VAR e
CORR/COVAR_SAM
P/COVAR_POP

PrA4ERERES
{%EEE’JE 2 d

PrUERIREEIRR
AIFER

55

SHETTIAE

AIAME

Simple

CORR
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HIEIFE - pai_temp_2032_17900_1 - (NBTa—8%)

prind a

9578807909
©4.55356656...
5991510009
©2.45302559. .
89762369245, ..
9594066194
§2.33542049.
§2.33143893..

prind a

-42.95729950747 ..
-42.09090844435..
-47.88349039874..
-41.19278330986...
-46.44677428041..
-42.658095343170..
-41.16439652633..

-41.16317033059...

-G7.707612409391427
-68.61978267691727
-T0.2131838356143

-69.35650482673981
-66.95927201734735
-69.30780740051341
-GH.07389275424413

-69.07404676926707

prins a

-78.22763106620326
-78.13608278651054
-789.3464187998398
-78.92704651042823
-f7.10906366265652
-78.59136424585288
-78.73867394920054

-78.74043328200397

90.14859511...  -46.10294878666...  -G9.21610483502704 -77.68690680501652
B%g&EE’\Jﬁ}Ei Q4 AI2RN7472 A IIRBAITNOOT R0 ARRRTRANQNRATY TR RARIOTIAIIRNDIA
=+ = =
FHHEFIREMER
HURIFE - pai_temp_2032_17900_2 - ((XBTHI—ES)
n_namea  pdaysa  previoUsa  emp_varratea  cons_price_idxa _conf_idxa  euribor3m a _employeda  eigenvaluea  confributionrate a sumcontributionrate a
prin0 02289 -0.307801 049043713976 0.3676221023847 . 0.103704168633. 049327195, 04723413876 3.864397508. 0.5520567869804135 0.5520567869804 135
prin1 06651 0511030 -0.1750362148. -0.306844720053 -0.38520019505_ 0.1519122 0.0083997057 1.333460023. 0.190495574717606 0.7425523616080203
prin2 01344 -0.248552.. -0.1027813425.. -0.355514661117.. 0.882808436451.. 0.01908078...  -0.057503451. 0.953306884.. 0.136186697819829.. 0.8787390595178498
prin3 -0216.. 02034146 007125284421 -0.732042136387 -0.16599040564.. 021796215 05426739826 0.426458636. 0.060922662369309 0.9396617218871589
FHIER B3R
Thaei
e
+nla + FEEa=t
- STFE A REZMWERE l0g2,10910,In,abs,sqrt, 3745 FHEEER
AN
PAI ap<
PAI -name fe_scale_runner -project algo_public
-Dlifecycle=28
-DscaleMethod=log2
-DscaleCols=nr_employed
-DinputTable=pai_dense_10_1
-DoutputTable=pai_temp_2262_20380_1;
HixE#
12
S, AY h)
BB SR SEETTIEIR AIAE
inputTable W%, IANZRRIZRS -
3\, -, | ) |
BN, AREER
LIXS5i)% , X
3 -
. .y . |)\ N
inputTablePartitions 2 BNFHIRE
partition_name=valu partition

e, MREZHK , B\
7
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namel=valuel/nam
e2=value2 ; MNRIEE
Z4MSX |, EH

" BT

outputTable %ﬁ& , REGHEER

T | USRI
scaleCols ok | RAEAIBEAR(ERE
REAT

T IRERIRL

A5 , SIS

labelCol Sl Lo
I

oMk |, BAIENFER
categoryCols RIS | A2
FHERL

Ak, BT BIA
log2 , 4%

scaleMethod log2,log10,In,abs,sqr
t

HLscaleCols;gB 4%
=Pt Sviviz |

scaleTopN TopNAEBRHIE
¥, BOAL0

. ERE VBRI
IsSparse T | BATEEE
BB iEitem sy TS
B , BUAES
RS Eitem I
i , BUAES

. GEEEEE , i
lifecycle Y,

itemSpliter

kvSpliter

LA
MABE

create table if not exists pai_dense_10_1 as
select

nr_employed

from bank_data limit 10;

SHRE

57
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Aiknr_employed MEFERETWAMFIE , RSUFEESFIER ELLEREL , Aiklog2

L—
e g T

=M=ZE

RET S T

log2

L

BITER

nr_employed
12.352071021075528
12.34313018339218
12.285286613666395
12.316026916036957
12.309533196497519
12.352071021075528
12.316026916036957
12.316026916036957
12.309533196497519
12.316026916036957

FHIERRL
I EURRIIREMA

- 325% TREEERRIRAY SUBESSHE Bl
- 32 HHEEL ] FEEBEARENA)

pai 85

PAI -name fe_discrete_runner -project algo_public
-DdiscreteMethod=SameFrequecy
-Dlifecycle=28
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-DmaxBins=5

-DinputTable=pai_dense_10_1
-DdiscreteCols=nr_employed

-DoutputTable=pai_temp_2262_20382_1;

Hizs¥
SHEMR
inputTable

inputTablePartitions

outputTable

discreteCols

labelCol

categoryCols

discreteMethod

discreteTopN

maxBins
isSparse
itemSpliter

kvSpliter

S SHYETTIAE
Wide , MINFRAIZRS -

55, BMARPISEW
BAXS5)% , 18X
73
partition_name=valu

e, MREZHK , 8\
7

namel=valuel/nam
e2=value2 ; WNIRIEE
ZMoX , HEA

" oF

itk , BRURERE -

Wit , BIFEEEAR
FHIE , SNSRERIHE
Banitibidt

Eﬁiﬁ, IREFER UNRIR

&5, ATCAHEE!
E’fT”‘“—E’JX D eakit=|
HE

A , FEAIFRN
TERTEIFERLIE | 32
R

%, BEUiE , BIA
SameDistance B
##:SameDistance(&
FEESEY),
SameFrequecy (&4

B
HdiscreteCols;igH 4
e, BaBkiksy
TopNNEEERUFE
¥HE , BAIAL0

BRI AN, BROA
100

BBk VARSI
Ak |, BATAZEE

ik Titem PR
A%k, BAES

B FitemD PR
, 8k, BAES
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partition

un
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. ERFE A | wik
lifecycle Y 7

2 ]l
MABUE

create table if not exists pai_dense_10_1 as
select

nr_employed

from bank_data limit 10;

SHRE

BNEE/Ipai_dense_10_1EEUFEAIE nr_employed , Fi FIEREEL /5 AERURS T X(E), ERMOT

2=

ey [

Fnl=

=aoaE vl

SEE

L

EHIEE Al

BITER
nr_employed
4.0
3.0
1.0
3.0
2.0
4.0
3.0
3.0

60



HEFFSPAI PAIE AL 415 BA

2.0
3.0

HEREFR
AHIHRENA

- THRE  BRINFEh 2B FENSIETEE—E XA, SRR

ps: FHEFBRHR RS ERERMHLHEEIEKRIERE , 2B RNTEEMREMCR | BAETRERESEER

=3

RTTIENA

- ZscoresFig : SNRIFERERIESS T , FRIRS—HRETE-3xalpha 7 3xalpha Z4h , ZScore@
Bz e EEEFBEI[-3xalpha,3xalphal,

eq: B/ MNHBBEEES TR |, 19ER0 , FEER3 , Alt- 1009 HESEIRFAREMIEIEA-3x3+0=-9 , [
2 10IEIEA3x3+0

Normal,
Bell-shaped Curve

Percentage of

cases in 8 portions 13.59% | 34.13%

of the curve
Standard Deviations -d4a 30 -20 -1a 1] +o +20 +30 +4a
Cumulative ! ! ! | | ! !
Percentages G.1I% 2.E3% 15;.9% 50?6 54].1% 9?.!?".-{: 99[9%
) | I TIT 1T 1 1 T rrr1 T |
Parcantiles 1 5 10 20 30 40 50 80 TO 80 90 95 a9
I L 'l 4 1 L L
Z scores 4.0 -SICI =20 1.0 [} +1.0 +2.0 +3.0 +4.0
T scores 2\IC| 3:!0 4;0 s'o -BIIJ TEI BIIJ
Standard Nine ] 2 3 4 [ [ 7 8 g
(Stanines)
Percentage 4% To | 12% [ 179 | 20% | 1796 | 12% ] T 4%
in Stanine

- BoAFE: BEIESEImInPer, maxPer] DAL SMYEUEF BB EIminPer/maxPenX N1z

N

eg: agefFHIEEED-200 , iIREminPer"0 , maxPer/350% , BBATEO-100Z FMUHEEVEE SIS IERL 0T E
100

- EEE: BEUESfH7E[minThresh, maxThresh]Z4MIEEEEBEIminThreshflmaxThreshiXfg/™
RS,

eg: agefFEEEO0-200 , igEminThresh=10 , maxThresh=80 , BPATEO-80Z HMISHIEEVBEEBSHIEIERK
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0=#&80

pai i<

PAI -name fe_soften_runner -project algo_public
-DminThresh=5000 -Dlifecycle=28
-DsoftenMethod=min-max-thresh

-DsoftenCols=nr_employed

-DmaxThresh=6000

-DinputTable=pai_dense_10_1

-DoutputTable=pai_temp_2262_20381_1;

BiE28

SRR
inputTable

inputTablePartitions

outputTable

labelCol

categoryCols

softenCols

softenMethod

softenTopN

cl

St
Wide , MINFRAIERS

Ak , MARTIEER
oXS5i)4% , 18
73
partition_name=valu
;5 MRESZHK , &
namel=valuel/nam
e2=value2 ; WERISE
SN, HEB

' I ' éj\ﬁ
wite , FiBlatER®&

B, FREFER AIRIR
%5, ATCRHEE]
BirZENx-ynHE

73

Ak , FEFERN
VRIS ERLIE

Wite , BWIFEFBRY
FHIE | (BFERRES
fIERY B EML e

B, SHBEE  BOA
zscore HBISZ#EEmin-
max-thresh(FRE¥ 5
), min-max-per(B%

VaZe)

LsoftenCols;igH54)
R, BEIPkiER
TopNNEENEBY
{E4FAE |, BOAL0

BfEKF , SFBhE

Bzscore 5ER

SHYEFTIRE

62

RRAME

BMARRPTE

partition

un

Zscore

10
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. RMEEDN , ZFBS
minPer iEEmin-max-

thresh5438
RoRDM , BEEA

maxPer i EE min-max-

threshj 5454

I‘.EJ_ZHE%/J%E . EA-

. 9999 , TR AIRE ,

minThresh MRS i
max-perfs44

BRI 0L
9999 , FFMGE
maxThresh , HFBEREmin-

max-perfF4Eg

EEEKVIIREUSE

, Ali% , BRATRZEUE
RS FitemD IR

, 1k, BHAES
B FitemD IR

, 1k, BWAES

: ERFREEY , Wik
lifecycle Y

isSparse
itemSpliter

kvSpliter

1 sl
1. BIAEGE
BINEUE

create table if not exists pai_dense_10_1 as
select

nr_employed

from bank_data limit 10;

nr_employed
5228.1
5195.8
4991.6
5099.1
5076.2
5228.1
5099.1
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5099.1
5076.2
5099.1

SHLE

FEBHFEFAi%nr_employed , SEECEIEESEFE , THR5000 , ER6000

FRiEE FM=E

TErEl-A—r =T
-iE'..-':l = Hi

SEFE

Ll

e MR Tk B

2000

[H
Wil
=T
i
T4
i

R IR T S

6000

[H
Wil
=T
i
T4
i

BITER
nr_employed
5228.1
5195.8
5000.0
5099.1
5076.2
5228.1
5099.1
5099.1
5076.2
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5099.1

BEHLARMMSEEEE

B4 ThRE

ERRIEEIRFIREAMIRE | TERIEEN

PAI 5%

pai -name feature_importance -project algo_public
-DinputTableName=pai_dense_10_10
-DmodelName=xlab_m_random_forests_1_20318_v0
-DoutputTableName=erkang_test_dev.pai_temp_2252_20319_1

-DlabelColName=y

DfeatureColNames="pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campai

gn,poutcome”
-Dlifecycle=28;

N,

Hiz8H
SHER
inputTableName
outputTableName

labelColName

modelName

featureColNames
inputTablePartitions

lifecycle

coreNum

memSizePerCore

LB
iR

s¥EER

W%, BN

Wik, iR

W% , labelFFTERYS
%, IMANRIIERLE
A%, MRS
(n:

A% , MARIEEND
X

o

Bk, BHRAERRE
HA

CIpviR 20
Al , AEE
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drop table if exists pai_dense_10_10;

creat table if not exists pai_dense_10_10 as

select

age,campaign,pdays, previous, poutcome, emp_var_rate, cons_price_idx, cons_conf_idx, euribor3m, nr_employed, y
from bank_data limit 10;

SHEE

SLHRAEEINT |, IR Apai_dense_10_10, y5IAREHARMBIIRES , EfBFINRHES | sEH4EH505 2%
agefflcampaign , FRNXFAMHESMERENIE | HERARIASE. BTN T

@ pai_dense_10_1... -@:ﬁ-
' X |

. e 1

BITER
colname gini entropy
age 0.06625000000000003 0.13978726292803723
campaign 0.0017500000000000003 0.004348515545596772
cons_conf_idx 0.013999999999999999 0.02908409497018851
cons_price_idx 0.002 0.0049804499913461255
emp_var_rate 0.014700000000000003 0.026786360680260933
euribor3m 0.06300000000000003 0.1321936348846039
nr_employed 0.10499999999999998 0.2203227248076733
pdays 0.0845 0.17750329234397513
poutcome 0.03360000000000001 0.07050327193845542
previous 0.017700000000000004 0.03810381005801592

BEARMAFEE R AN £ EREFTIHDHT SR TR
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Relative Variable Importance

0.25

0.20

0.15

BB entropy B gini

GBDTIHEEEM

B ThRE

TR (GBDTHHEERE

PAI 5%

pai -name gbdt_importance -project algo_public
-DmodelName=xlab_m_GBDT_LR_1_20307_v0
-Dlifecycle=28 -DoutputTableName=pai_temp_2252_20308_1 -DlabelColName=y

S Wk @

0.10
. I I II
) __l-__.- III

DfeatureColNames=pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campai

gn

-DinputTableName=pai_dense_10_9;

BiE2H
BHETR

inputTableName
outputTableName
labelColName

modelName

featureColNames
inputTablePartitions

lifecycle

¥t

ik, BN

Wide , e

W% , labelFFTERIF

\
&
S

1o , BIARIEELE
i, WINRISEAR

A

XU

Ak , MAREEND

Bk , MHRAERRE
HA
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coreNum Ak | O - FIABTHE
memSizePerCore Ak , RFE - FIABTHE

Xl
WABE

drop table if exists pai_dense_10_9;

create table if not exists pai_dense_10_9 as

select

age,campaign,pdays, previous, emp_var_rate, cons_price_idx, cons_conf_idx, euribor3m, nr_employed, y
from bank_data limit 10;

SHEcE

SCHFAZEIINT |, MIAEIEpai_dense_10_9, GBDT B IFIRESTly , Hith==ERAIFARHIES , B4S
HEETH T REIVERYRENL |, 1517

i@ pai_dense_10_9-1 @)

.--"'f. \
.-’f.’- - |
) |
i@ GBDT:%@%-‘I ) .
-t I
DceoTrIESE. ©)
BTER
colname feature_importance
age 0.004667214954427797
campaign 0.001962038566773853
cons_conf_idx 0.04857761873887033
cons_price_idx 0.01925292649801252
emp_var_rate 0.044881269590771274
euribor3m 0.025034606434306696
nr_employed 0.036085457464908766
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pdays 0.639121250405536
previous 0.18041761734639272

EHREEFTIDITRS
e H

i i f i 2 W 9
Relative Variable Importance 8 feature_importance Ol i [

0.8

L HRBRHIEE 2
B4 ThRE

THEEMERARHERENY | SELMRIIIMN o8B ERIT. SHFHEIREE.

PAL 5%

PAI -name regression_feature_importance -project algo_public
-DmodelName=xlab_m_logisticregressi_20317_v0
-DoutputTableName=pai_temp_2252_20321_1
-DlabelColName=y

DfeatureColNames=pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campai

gn
-DenableSparse=false -DinputTableName=pai_dense_10_9;

BiX2H
BHETR SR S ETHT ERAE

inputTableName

&
i
&
>«
wit

&
(&
#
EE
U

outputTableName

1o , MINRIEELE

\
&
S

modelName
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PAIRZAR M5

labelColName

Wik | label 7S

feaureColNames gﬁ , BANFEES ) iﬁ%[‘%labelﬂ*ﬂ'ﬂﬁﬂﬂ
inputTablePartitions gi& CRNREFOD EININFiE=E S
enableSparse Egﬁﬁggﬁﬁﬁ%?ﬁ true, false false
Ak, HEMAREIREA
itemDelimiter Big=URT |, kviglgy - =g
DEIRF
Ak, HEAREIES
kvDelimiter EMETURT | key# - ==
valuel97> EIFF
lifecycle gfgﬁ'—& BHRAERRE BATIRE
coreNum EIpvi 5 - FIABTE
memSizePerCore Ak, WFEE - FIABTE

Xl
ASR

create table if not exists pai_dense_10_9 as

select

age,campaign,pdays, previous, emp_var_rate, cons_price_idx, cons_conf_idx, euribor3m, nr_employed, y
from bank_data limit 10;

SHRE

SRR TE R , BERES D RAMRERES Ny , BRI , EbSEE0A | BT

@ pai_dense_10_9-3 @)
' X '

e -

-

QD=ErEssx1 ©)
-\._I.- : - -\\_\‘

} 3 . :
QO zuesrnrss Q)

E1TR

colname weight importance
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pdays
previous
emp_var_rate
cons_price_idx
cons_conf_idx
euribor3m
nr_employed
age

campaign

ERtEAR
5
weight

importance

0.033942600256583334
0.00004248130342485344
0.00006720242617694611
0.00012311047229142307
0.00017227965471819213
0.00006113758212679113
0.0034541377310490697
0.00009618162708080744
0.000019142551785274455

e
abs(w.)

abs(w_j) * STD(f_i)

EEMHEENHIER AN |, AREEIALS T

BHA5E

Relative Variable Importance

REFHE
TORENA

@ importance weight o\

16.31387797440866
0.000030038817725357177
0.00010554561260753949
0.00006581255124425219
0.0008918770542818432
0.00010427128177450988
0.26048098230126043
0.0009267659744232966
0.000041793353660529855

- (tRER PRI T/ORHIEEE | BaitERPXSIHENRFES.
- ARESRFPIJMIBFBRETASERN | RIRENEREERS , EAF2088xx1E31MNBRIZT
FIR)ZE | —RPEEUIRE | BRAIARZZUNT ¢

user_id

cate
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PAIEEBH5tAR

2088xxx1
2088xxx1
2088xxx1

- BRI AP | SNV R A RET

user_id

2088xxx1

PAIap <7~

pai -name=preference
-project=algo_public

-DInputTableName=preference_input_table

-DIdColumnName=user _id
-DFeatureColNames=cate

-DOutputTableName=preference_output_table

-DmaplnstanceNum=2
-DreducelnstanceNum=1;

HixsH
S¥keyE R
InputTableName
IdColumnName
FeatureColNames
OutputTableName

OutputTablePartitio
ns

maplnstanceNum

reducelnstanceNum

s

Pl e
FrEEEHESQL

St
AR
FAFid%l
FAF4ES
BHERE

BHERIX

mapperiiE

reducersfi&

drop table if exists preference_input_table;
create table preference_input_table as

select

BN\
1573,

NIz
NIz

FRTUIREE

e -
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*

from

(

select '2088xxx1" as user_id, ')I[3¢" as cate from alipaydw.dual

union all
select '2088xxx1" as user_id, 'J||3£" as cate from alipaydw.dual
union all
select '2088xxx1" as user_id, 'FAZUHRE" cate from alipaydw.dual
union all
select '2088xxx3" as user_id, ')||3Z" as cate from alipaydw.dual
union all
select '2088xxx3" as user_id, ')||3Z" as cate from alipaydw.dual
union all
select '2088xxx3" as user_id, 'FAZIRE" as cate from alipaydw.dual
) tmp;

EITER
P dhommommm—o +
| user_id | cate |
Fommmmmm oo o +

| 2088xxx1 | J115£:0.0544694, Fzt145:0.0272347 |
| 2088xxx3 | J115£:0.0544694, Fzt145:0.0272347 |
Fommmmmmm e o +

ETFGBD TR IEZRHIEILHE
A{HThaE

RIERPARRHEERESE |, EREATIRHTopNAUHERE | BRRFITEISIIERERGEL). XI5
AR R

PAL %

PAI -name fe_select_runner -project algo_public

-DfeatImportanceTable=pai_temp_2260_22603_2

-DselectMethod=iv
-DselectedCols=pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campaign
-DtopN=5

-DlabelCol=y

-DmaxBins=100

-DinputTable=pai_dense_10_9

-DoutputTable=pai_temp_2260_22603_1;

BiE28

BB Sk SEERTIRIR AE
inputTable W%, INZRRIZRS - -
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AJE , BIAFRPIEEWR

LoXS5i)4% , 18

7

partition_name=valu

S prot & £

inputTablePartitions ;J MRRER, fE - ﬁ;ﬁfﬂﬁﬁﬁ

namel=valuel/nam

e2=value2 ; WNERIEE

ZNMpX |, HEB

' II ﬁj\ﬁ

1 \\ 1~ \ =1 é:t
outputTable %%  ISERIRAES - -

Wik , ERFTERMAS
featImportanceTable FEEMNEE

selectedCols Wik | 4FAES) - -
labelCol s =Eadl - -

BEEEIntEE
categoryCols Double=fFRINIES
fiE , B

SIS BAR
B, T 100

FHD&ERE | Bk

, BiAiv BEISZEE Cm :
selectMethod siv(Information |v,f;2£a|n,lnfoGa|n

Value) , Ginit¥z%s , (= '

Bi#z% | Lasso

yt;z@amopwgrﬁm)\

. WNSRtopNENZ4a

topN KSER , MRS 10
iF, ik , BUALO

AR VAIRREFE 100
, Bk, BRATEZREUE

— RS Eitems> WA »
temSpliter BT, BAES :

: ﬁéi&ﬁ%ﬁltem > PR
kvSpliter T BASE

: ERRE A EE , Ak
lifecycle Y 7

maxBins

iv

isSparse

el
AR

create table if not exists pai_dense_10_9 as
select
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age,campaign,pdays, previous, emp_var_rate, cons_price_idx, cons_conf_idx, euribor3m, nr_employed, y
from bank_data limit 10;

SYRE

EF DRy FER . BfthFERAENFHES, FHEERETRELV | topNFFHERS | FRidigtop SAMHE

FEi=EE =

FEEEFFUES i
EiEE 0 =5

iz == S Ll e

1 T 1L — e il
= wlEegm |I'T-_'E|‘-. m 5:- '__T=' | I e |
L T e e L e ) ey, _1— S g

IEEFE

Bkov kviEESEriE
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FEizE ==
FIOEERZE ot
\"
HEIFE TopNEHIE olix
il
yL= e ST = U EA 215 ] e
100
IBITER
EHHETEERNEE
nr_employe emp_var rat cons_conf i
pdays d P e P-Yar- dx
999.0 5228.1 14 -36.1
999.0 5195.8 -0.1 -42.0
6.0 4991.6 -1.7 -39.8
999.0 5099.1 -1.8 -47.1
3.0 5076.2 -2.9 -314
999.0 5228.1 14 -42.7
999.0 5099.1 -1.8 -46.2
999.0 5099.1 -1.8 -46.2
3.0 5076.2 -2.9 -40.8
999.0 5099.1 -1.8 -47.1
ORHERIIEENR

76

L

cons_price_i
dx

93.444
93.2

94.055
93.075
92.201
93.918
92.893
92.893
92.963
93.075

0.0
0.0
1.0
0.0
1.0
0.0
0.0
0.0
1.0
0.0
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BIEEMRFEREMUNT, featureNameZHUFERTR , weightFRRFIEEE S AT EHRANNE.

featname weight

pdays 30.675544191232486

nr_employed 29.08332850085075

emp_var_rate 29.08332850085075

cons_conf_idx 28.02710269740324

cons_price_idx 28.02710269740324

euribor3m 27.829058450563718

age 27.829058450563714

previous 14.319325030742775

campaign 10.658129656314467
weightitEAT(

JrinE IPr weght&%5

v ERME

GiniGain Ginit&zs

InfoGain E=VElsia

Lasso LRBINELEXIE

BOEESIT
ThEENA

- BEREED | WEANBF AN EERT/REFIEE. MifEENR
" 1,7,30,90,180" , N EAFENREABNTIREFIEE.

PAIag<7~H1

pai -name=rfm

-project=algo_public
-DinputTableName=window_input_table
-DuserName=user _id

-DdtName=dt

-DcntName=cnt

-DamtName=amt

-Dwindow=1,7,30,90
-DoutputTableName=window_output_table
-DmaplnstanceNum=2

77



HMESFSPAI PAIEEBH5tAR

-DreducelnstanceNum=2;

Bix28

S#keyEBiR SEHER W/i%IR BOAE
inputTableName BARS WIE -
userName FBFid%l WIE -
AfiE%l (4&8= A i}
dtName ""20160101° ) IR
cntName XEB WHIE -
amtName E WIE -
) AEEOGRE S M i}
window 1.7,30,90..) IR
outputTableName el a2 WIE -
;)utputTabIePart|t|on SR il )
maplnstanceNum mapperiis HEIE 2
reducelnstanceNum reducersfi= prini=| 2

LBl

Lk G
HTEEWESQL

drop table if exists window_input_table;

create table window_input_table as

select

*

from

(

select 'a' as user_id, '20151201" as dt, 2 as cnt, 32.0 as amt from dual
union all

select 'a' as user_id, '20160201" as dt, 3 as cnt, 37.0 as amt from dual
union all

select 'a' as user_id, '20160223" as dt, 1 as cnt, 22.0 as amt from dual
union all

select 'b' as user_id, '20151212" as dt, 1 as cnt, 12.0 as amt from dual
union all

select 'b" as user_id, '20160110' as dt, 2 as cnt, 30.0 as amt from dual
union all

select 'c' as user_id, '20151001" as dt, 3 as cnt, 60.0 as amt from dual
union all

select 'c' as user_id, '20151201" as dt, 2 as cnt, 39.0 as amt from dual
) tmp;
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| user_id | cnt_1d_sum | amt_1d_sum | cnt_7d_sum | amt_7d_sum | cnt_30d_sum | amt_30d_sum | cnt_90d_sum |
amt_90d_sum |

Ao b dhemmmeeenns Ao b dhememesanas dhemmmmmeeee dhemmmmmeemnn hemmmmmammmnns
&

|a|1]22.0|1|22.0]|4]59.0|6]91.0]

|c]0]0.0[0|0.0]|0]0.0|2]39.0]

|b]0]00]0]0.0]/0]0.0]|3]|42.0]|

e B e e e ommmmm e oo e dommmmm e
+

FHIE TS
— RS

1. RIRSRMFIEnsemble B A STEHTHIERT —FHERER. FHIERBA — M S MFLEMAVRIRNDSZ |, Eb
ATEAONIN TR1->TR2->T R4 FER—MFE RIAE | ZmBREATLIEE %
MEIHIE BRHR70 ColHAHIE.

PAI -name fe_encode_runner -project algo_public

-DinputTable="pai_temp_2159_19087_1"

-DencodeModel="xlab_m_GBDT_LR_1_19064"
-DselectedCols="pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campaign”
-DlabelCol="y"

-DoutputTable="pai_temp_2159_19061_1";

= SHRA

SHEWR S¥amiE SHERATEITR BME
inputTable W%, BIARRIRS - -
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Ak, BIANFKPIEEW
LoXS5i)4% , 18
7
partition_name=valu
=2 7
inputTablePartitions ;J MERER A8
namel=valuel/nam
e2=value2 ; WNERIEE
ZNMpX |, HEB

' II ﬁj\ﬁ

I | SRISEYEEAN
GBDT £ #4R7AY

%& » REFBEER

encodeModel

outputTable

W, BEGBDTE&S

selectedCols URASHVSFE, — R 2
GBDTAAAIIGAFAE

labelCol Wik, TREFER

. SERFRAEGER | ok

lifecycle Y

LB
MABUE

create table if not exists pai_dense_10_9 as
select

BMANKRHIFTE

partition

age,campaign,pdays, previous, emp_var_rate, cons_price_idx, cons_conf_idx, euribor3m, nr_employed, y

from bank_data limit 10;

SHRA

AT |, —RRECEGBDT — 53 3RB 4
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@ pai_dense_10_9-1 )
:

(@ceot=5m=1 %)

|
A

|
— (
@ == )

A
~

HTFERSE , GBDT_2RMIRENRE NS , REIREN3 | yFRARES , EfthFERHIES | =170 T,

BITER

kv

2:1,5:1,8:1,8:1,12:1,15:1,18:1,18:1,28:1,34:1,34:1
,41:1,50:1,53:1,53:1,63:1,72:1,72:1

2:1,5:1,6:1,6:1,12:1,15:1,16:1,16:1,28:1,34:1,34:1
,41:1,50:1,51:1,51:1,63:1,72:1,72:1

2:1,3:1,3:1,12:1,13:1,13:1,28:1,34:1,34:1,36:1,39:
1,39:1,55:1,61:1,61:1

2:1,3:1,3:1,12:1,13:1,13:1,20:1,21:1,22:1,22:1,41:
1,42:1,43:1,46:1,46:1,63:1,64:1,67:1,68:1,68:1

0:1,0:1,10:1,10:1,28:1,29:1,32:1,32:1,36:1,37:1,3
7:1,55:1,56:1,59:1,59:1

2:1,5:1,8:1,8:1,12:1,15:1,18:1,18:1,20:1,26:1,26:1
,41:1,42:1,48:1,48:1,63:1,64:1,67:1,70:1,70:1

2:1,3:1,3:1,12:1,13:1,13:1,20:1,21:1,24:1,24:1,41:
1,42:1,43:1,44:1,44:1,63:1,64:1,65:1,65:1

2:1,3:1,3:1,12:1,13:1,13:1,20:1,21:1,24:1,24:1,41:
1,42:1,43:1,44:1,44:1,63:1,64:1,65:1,65:1

0:1,0:1,10:1,10:1,28:1,29:1,30:1,30:1,36:1,37:1,3
7:1,55:1,56:1,57:1,57:1

2:1,3:1,3:1,12:1,13:1,13:1,20:1,21:1,22:1,22:1,41:

1,42:1,43:1,46:1,46:1,63:1,64:1,67:1,68:1,68:1

0.0

0.0

1.0

0.0

1.0

0.0

0.0

0.0

1.0

one-hot4wEs
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— ThaeaH

one-hotwfs , BFRIBARED , WTE—MHE , MREEMINIEEE | BIARITIRNRISE | SZM T mD
TTHE. AR XEEEER , ®RARENENE. Bt |, #SUERTRMRER, BHER 2K VAT,

— PAIfi<$

PAI -name fe_binary_runner -project algo_public

-DinputTable=one_hot
-DbinaryCols=edu_num
-DlabelCol=income
-DbinaryReserve=false

-DbinStrategy=noDealStrategy
-DbinaryIndexTable=pai_temp_2458_23436_3
-DmodelTable=pai_temp_2458_23436_2
-DoutputTable=pai_temp_2458_23436_1

-Dlifecycle=28;

= SHRA

BHEWR
inputTable

inputTablePartitions

binaryCols

binStrategy

labelCol

impurityMergeThres
h

24t SHYETTIR
s , MINFRAIRR -

Ak , MARPISER
oXe5)4% , 18
7
partition_name=valu

;5 WMRBZR , 18

namel=valuel/nam
e2=value2 ; MNRIgE
Z4MSX |, EH

" BT

W% one-hot4wi3=
B}, WIMEKEEZISE
SFERRAT LIRS

WA | YmADSREE , AE
{HEAL2F PRI SRRE
BB
(noDealStrategy) ,
BaI—{EK
(autoStrategy), 753
SRR E

DRIFE . IRAE—
EWRIETYIE Bt -
REETEI%

Ak |, IRAE (ER
B&eh |, RIS EICHHLE

82
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densityMergeThresh

binaryReserve

outputTable

binaryIndexTable

modelTable

lifecycle

HRAS SR

B SERTHEE

Bk, EEE_(EWR
fgeh , EMSIEEE
(GO EFHEEE

Bk, ERmHERPR
B IR AIR D FE

WAgE, one-hotfGRY45
BR , MIEREEE
kvFERE

Wik, kvRHMLER | IR
TR SkveKeyHy
BRESRER

Wik, one-hot4wrZHY
PAGTIZAE, JsontE =77
)

SERFREGEE , Ak
, BRIA7

0.1

- noDealStrategy : fEIER Bt , tbilsex4FAEEBYE Female|Male|Unknowed. BRA B HRIFIEE
sex_female, sex_male #0 sex_Unknowed

- autoStrategy : B3I —{E{t. R _EAAIEM L , FIBEZERIAE L TES Mone-hotdH i ,

one-hotfHENENORMFIESFH IR —IN , apfiother

LA
1 NEE

edu_num
13
13
9
7
13
14
5
9
14
13

83
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<=50K
<=50K
<=50K
<=50K
<=50K
<=50K
<=50K
>50K

>50K
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2. HiFEE

Disedu_numfER BT , EibSERABRIASEL , BRI B ,

3. 48R

IRIBfE458 (outputTable)
income kv
<=50K 0:1
<=50K 0:1
<=50K 4:1
<=50K 31
<=50K 0:1
<=50K 11
<=50K 2:1
>50K 4:1
>50K 11
>50K 0:1

kva9RE51%5ZR (binarylndexTable)
featname featindex
edu_num
13
14
5
7
9

A W N = O O

SR
— A4 ThRE

SeiF— IR

FIXNELENRAL . AL ESEAENR/IMERISESIE
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PAIELEB A

40
1

&

4

FIXIICESENAE: FRERKEHEREVESR | IR ET ISR

— PAI &%

PAI -name fe_detect_runner -project algo_public
-DselectedCols="emp_var_rate,cons_price_rate,cons_conf_idx,euribor3m,nr_employed" \

-Dlifecycle="28"

-DdetectStrategy="boxPlot"

-DmodelTable="pai_temp_2458_23565_2"

-DinputTable="pai_bank_data"

-DoutputTable="pai_temp_2458_23565_1";

= SR

SHER
inputTable

inputTablePartitions

selectedCols

detectStrategy

St
s , MNFRAIRR

Ak, MAFRPIEEW
BAXRS5)% , &
A
partition_name=valu

;5 WMREBZHR , 180

namel=valuel/nam
e2=value2 ; WNERIEE
Z1MS KX, FEA

" oF

Wide BMNFHE | 7R
REATLARMERERE

Wik, SZ¥FboxPlotfl
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FRAE.

BAE
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avf 1%EIR , boxPlotE
X ELEARFESA

. aviET IR SEAFAIE
fisram

g LRI NE AR ) -
outputTable v

modelTable Wik, FEEEEY - -

: ERRE A, Wik
lifecycle Y, 7

— AHThag

PEMHEEEM/GBDT FHEEEM/ B SRMHIEE S EE TS A HR AT IBIhEE s3T5 iEtopNAY

FHIE
— PAL 5%

PAI -name fe_filter_runner -project algo_public -
DselectedCols=pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campaign,po
utcome

-DinputTable=pai_dense_10_10

-DweightTable=pai_temp_2252_20319_1

-DtopN=5

-DmodelTable=pai_temp_2252_20320_2

-DoutputTable=pai_temp_2252_20320_1;

= R4S

BHBR sfgER SHEFIRIR BAME
inputTable ik, MANRIREER - -

Aite , AR
i RESIG , 152

Sk
partition_name=valu
I=E~4% A2 o r
inputTablePartitions ;5 MRBZH , i BNRRIFE
- partition

namel=valuel/nam
e2=value2 ; WNIRIEE
ZMNoKX |, HEB
" oF
M% , #?gﬁ%iﬁ'fiﬁgffﬂ

. BREMEMTIIEE

weightTable V/GBD IS B - -

/BT ARMEHEEE
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outputTable
modelTable

selectedCols
topN

lifecycle

S
BNEEE

AYEEILHER)

Wige, iIEHTopNA
FHERYEIHER

wide , FHIESIEHAY
HRE

BJidE, BOABIAZRAIRT

BFER

PEEAITopNMHE 10
. BUAL0

IHREBER | Wik .
. BUAT7

FHEERSTREAMAOMNEIERRIAEIES | AR IER R BTIEEaTopNEFHIEEE

ps: FHEEEMRE —ERAER F—FREMHFIETR , F_FREMZFIDINAINERE —RA
doubles2! , LHANBEHARMISIEEEMHRIBILHER

Field

colname
gini
entropy

[RIGEINELE

Type Label Comment
string
double

double

creat table if not exists pai_dense_10_10 as

select

age,campaign,pdays, previous, poutcome, emp_var_rate, cons_price_idx, cons_conf_idx, euribor3m, nr_employed, y

from bank_data limit 10;

FHEEEMER BT IER B MRIE L.

SHE

EEEE (XA —RRE SREERHAMER | UM EEE/GBDT FHEEEM/ B UARMAFE

BEM)
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PAIELEB A

I { III'\
': [N
-4- -\.\I .'l e e
| BE:[ m-"FF - | -"I -
. @J / ™
1 rd 1

! 3 '
/ i :"‘_' g = qﬂ\'l
/| @mnmisiEE. ©)

{ |
| F

| —
L
@rdienss: 0

HINEUREIpai_dense_10_10
BEHN RTINS ER A AR ARy FRAREE | HittF BRSS!
FIEEMSIREHSEBLEtopNAS |, RRRITITEtop SHYHIE

i
da

BizE

FRLA Bl E0A=IE

BEiEE 10 =k

TopN ¥riE =TIt SiFEtopNFFIE

5

BITER

FrEHEHRER
nr_employed pdays age euribor3m
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HEEESPAI PAIEEBH5tAR
52281 999.0 44 4.963 nonexistent
5195.8 999.0 53 4.021 nonexistent
4991.6 6.0 28 0.729 success
5099.1 999.0 39 1.405 nonexistent
5076.2 3.0 55 0.869 success
5228.1 999.0 30 4.961 nonexistent
5099.1 999.0 37 1.327 nonexistent
5099.1 999.0 39 1.313 nonexistent
5076.2 3.0 36 1.266 success
5099.1 999.0 27 141 failure

AR IR | B

Fir o

B=x

BERUERHED T

THele

ELE

HEIE

YAE=S

89
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PAIEEBH5tAR

R EE

FE%E

AU

BXREREGENE

IEZSHRI

BICIXL

[Zpaylvi
XN | EIE I
SHRE

EEFREDITHIFER , SZFFdoublestBMbigint3eEY

B

k(%)

Min

Max

Madian

Lower Quartitle(Q1)
Upper Quartitle(Q3)
]

1

2

BITER W

90

valuew

0.634

5.045

4.857

1.344

4.961

0.634

0.655

0.714

0.72

0.74

0.797

0.854

0.879

0.884

0.904

i
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PAIEEBH5tAR

PAI 1i5<

PAI -name Percentile -project algo_public -DoutputTableName="pai_temp_666_6014_1"\

-DcolName="euribor3m" -DinputTableName="bank_data";

- name: BHF=F

- project: project®= , BFISEELFIERIE., RFEKiIARalgo_public, ARPECEXNEEASIR

]

- outputTableName: RAEHITEDNIZEEBMDERIZRE
- colName : EIEEDURYT , (SFEFE

- inputTableName: BIAFEHIZ=F

SR

M—MFERSR | HTERESRT , HEHEPRFIHST

PAI a5

PAI -name stat_summary

-project algo_public

-DinputTableName=test_data

-DoutputTableName=test_summary_out
-DinputTablePartitions="ds='20160101""
-DselectColNames=col0,coll,col2

-Dlifecycle=1

SR
BHAR

inputTableName
outputTableName
inputTablePartitions

selectColNames
lifecycle

coreNum

memSizePerCore

S¥omir
i, MINRE

s, HEFFEEERATEIL
=5

Ak, MARNOKX

bk, IFERESRITHY
1=

Ak , HEIHERERNE
anfEHA

A% , $8xEiInstancefy
B3

AJiE , $EEMemory X
N, SEEITE
100~64*1024 28]

91

SHERTIRE

BRAME

un

gEanEHEA

-1
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PAIERB A

WA | EERMASMETAIEEREHITAIRS , ROAMER TSiH2E85)
BHED | BHSETHEROSEFRAT

Fl&

colname
datatype
totalcount
count
missingcount

nancount

positiveinfinitycount

negativeinfinitycount

min
max
mean

variance

standarddeviation

standarderror
skewness
kurtosis
moment2
moment3
moment4
centralmoment2
centralmoment3
centralmoment4
sum

sum2

sum3

sum4

LB
e

JENULLEE
NULL#E
NANZ 2
IERHHE
LS HE
=/ME
BAE
=9E
BhE
IREE
IREIRE
RE

IR
1]
=MiE
PupAE
1 STVl
=ksOE
PUB R OEE
SEi
STl
75
PR FEH

92



HMESFSPAI PAIEEBH5tAR
FEEIESQL

drop table if exists summary_test_input;
create table summary_test_input as
select

*

from

(

select 'a' as coll, 1 as col2, 0.001 as col3 from dual

union all

select 'b' as coll, 2 as col2, 100.01 as col3 from dual

) tmp;

PAI -name stat_summary

-project algo_public
-DinputTableName=summary_test_input
-DoutputTableName=summary_test_input_out
-DselectColNames=col1,col2,col3
-Dlifecycle=1;

BITER

| colname | datatype | totalcount | count
negativeinfinitycount | min | max | mean
kurtosis | moment2 | moment3 | moment4
sum2 | sum3 | sum4 |

| missingcount | nancount | positiveinfinitycount |

| variance | standarddeviation | standarderror | skewness |

| centralmoment2 | centralmoment3 | centralmoment4 | sum

| coll|string|2]2]0]0]0]0|NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL |

NULL | NULL | NULL | NULL | NULL | NULL | NULL

| col2 | bigint|2]2]0[0]0]0|1]2]|15]0.5]0.7071067811865476 | 0.5 | 0| -2| 2.5|4.5]| 8.5] 0.25] 0 | 0.0625 |

315917

| col3 | double | 2]2]0]0]0|0]0.001 | 100.01 | 50.0055 | 5000.900040500001 | 70.71704207968544 |
50.00450000000001 | 2.327677906939552e-16 | -1.999999999999999 | 5001.000050500001 | 500150.0150005006 |

50020003.00020002 | 2500.45002025 | 2.91038304567337e-11 | 6252250.303768232 | 100.011 | 10002.000101 |

1000300.030001001 | 100040006.0004 |

FURFRERE

SHRANRE D X275 (BIEIET ) |, HHEHpearsontBXERE , ERENELZE.

{SEFRAR

AU BATIL, BAY2  BREETERXRERIAFIRIFIZENRE ;

=17/  AfAERE— BEDIRE 0T
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2B IPAI PAIES AR 45
FeiRFREE X
EEET dtmodel_dev.farm_claim_addfeature_predict_result
EFIFI=E claimvalue
EFFIE prediction_score
LISEy 76444
E=pv st 76444
ety 0.9991018287900955
FoiE
RE—FIRRERR
&
paifp Sl

pai -name pearson

-project algo_test
-DinputTableName=wpbc
-DcollName=f1

-Dcol2Name=f2
-DoutputTableName=wpbc_pear;

BiE2H

S¥key R sHHR BT Eavi A/
inputTableName BMAFRNFRZ x4 WAIEE
B
partition_name=valu
- ez e, MNREZRIEAS -
inputTablePartitions iig)%fghmﬂﬂﬂ%ﬁlz namel =Evalue1/ﬁam Eﬂ”)igﬂgﬁﬁﬁ
== e2=value2 ; tnE|EHg ~ Partton
EZNMDX , FEA
DT
colIName BAFIL 5 Wi
col2Name BINFI2 5 Wi
outputTableName MIHEERER x5 WhTSE

M—MFERE | BYEIETEESS



HE&ZF>PAI PAIE AL 415 BA

s8urE

ERFREDITFER , ZFFdoubleztBfbigint2&ay

HAE B 3
L 15 [ 12 |+ o si# 50
Alif*; _IIIIIIII
8 class a{gi Sl ‘II_.
s I o
80
. durat I
e e
60
40
20
H i
s
BEDTIRS , A1 o TS

HEUEED

BB Tt B E8US 2 |, gini, entropy , gini gain , infomation gain , infomation gain
ratioFigtir. HEPITESNEREXNAYgini , entropy , ITEBEFIXIRAIgIni gain , infomation
gain , infomation gain ratio,

Ig() = X fi(1 = fi)
=1

gini index:

Ie() = = ) filog,f,

i=1
entropy:

paita Sl
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PAI

-name enum_feature_selection

-project algo_public

-DinputTableName=enumfeautreselection_input

-DlabelColName=label

-DfeatureColNames=col0,coll

-DenableSparse=false

-DoutputCntTableName=enumfeautreselection_output_cntTable
-DoutputValueTableName=enumfeautreselection_output_valuetable

-DoutputEnumValueTableName=enumfeautreselection_output_enumvaluetable;

Biz2¥

2¥keyB TR
inputTableName

inputTablePartitions

featureColNames

labelColName
enableSparse
kvFeatureColNames
kvDelimiter

itemDelimiter

outputCntTableNam
e

outputValueTableNa
me

outputEnumValueTa
bleName

lifecycle
coreNum

memSizePerCore

gl
PR e

W

Lotz
%, MAERR
Ak, MAREEND

\
&

S
:

=)

X

o , BINZRIGEAYS

R g

W% | labelpF7ERY%!

Ak, ARRERE
KVigzl

A%k, KVISZUHYEHE
%, KVZiERIobE

%2

2 , KFVEYS PR

W, B E AU
WHE{EﬁJ\?E%Z%

Wit , B B EUFERT
gini , entropy®&

Wik, B RUHIEL
#(Hgini , entropy®

E 12, MARAEERE
HA

A% , S5 core N

Al , B coreXgRL
HREHE |, BL0AM
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HrEEIESQL

drop table if exists enum_feature_selection_test_input;
create table enum_feature_selection_test_input
as

select

*

from

(

select

'00" as col_string,
1 as col_bigint,
0.0 as col_double
from dual

union all

select

cast(null as string) as col_string,
0 as col_bigint,
0.0 as col_double
from dual

union all

select

'01" as col_string,
0 as col_bigint,
1.0 as col_double
from dual

union all

select

‘01" as col_string,
1 as col_bigint,
cast(null as double) as col_double
from dual

union all

select

'01' as col_string,
1 as col_bigint,
1.0 as col_double
from dual

union all

select

'00" as col_string,
0 as col_bigint,
0.0 as col_double
from dual

) tmp;

N

Fommmmm o tomm e B +
| col_string | col_bigint | col_double |
B o B +
[01]1]1.0]

[01]0]1.0]

[01]1]NULL|
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[NULL|0]0.0]
[00]1]0.0]
[00]0]0.0]|

drop table if exists enum_feature_selection_test_input_enum_value_output;

drop table if exists enum_feature_selection_test_input_cnt_output;

drop table if exists enum_feature_selection_test_input_value_output;

PAI -name enum_feature_selection -project algo_public -DitemDelimiter=":" -Dlifecycle="28" -
DoutputValueTableName="enum_feature_selection_test_input_value_output" -DkvDelimiter="," -
DlabelColName="col_bigint" -DfeatureColNames="col_double,col_string" -
DoutputEnumValueTableName="enum_feature_selection_test_input_enum_value_output" -DenableSparse="false" -
DinputTableName="enum_feature_selection_test_input" -
DoutputCntTableName="enum_feature_selection_test_input_cnt_output”;

SR
@ sawt-4 @)
(@) =gEsanm1 @)
S8R m
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Has%IPAI PAIEL AR
FEHEE
FHIES 2R
Sk 2 ER
fRE R
col_bigint
FHELER
FHE{TER
REES RS

FB
i)

Q B

. col_s:trin / . .
s - G

B col_double 4 04
e G

col_string RO - RE -E- &l i [@

3 03
2 02
1 - .
0 0
& &
Entropy Gini Ginl Gain Info Gain Info Gain Ratio
0. o 0111111111111 0. .. 0142219
Bz

BTER

enum_feature_selection_test _input_cnt_output

B o B B +
| colname | colvalue | labelvalue | cnt |
Fommmm e Fom e Fom e Fom e +

| col_double | NULL | 1|1 |
| col_double |0 |02 |
| col_double |0 |11 |
| col_double |10 |1 |
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| col_double |1]1]|1|

| col_string | NULL| 0| 1|

| col_string |00 |0 | 1|

| col_string |00 | 1| 1|

| col_string |01 |0 | 1|

| col_string |01 1] 2|

o o ommmmm e o +

enum_feature_selection_test _input_value_output

B o B B o o +

| colname | gini | entropy | infogain | ginigain | infogainratio |

B B e Fommm e Fomm e B e o +

| col_double | 0.3888888888888889 | 0.792481250360578 | 0.20751874963942196 | 0.1111111111111111 |
0.14221913160264427 |

| col_string | 0.38888888888888884 | 0.792481250360578 | 0.20751874963942196 | 0.11111111111111116 |
0.14221913160264427 |

tommmm e Fommmm e Fommmmm e o o o +

enum_feature_selection_test_input_enum_value_output

o B o B +
| colname | colvalue | gini | entropy |
B Fom e o B +

| col_double | NULL | 0.0 | 0.0 |

| col_double | 0| 0.22222222222222224 | 0.4591479170272448 |
| col_double | 1| 0.16666666666666666 | 0.3333333333333333 |
| col_string | NULL | 0.0 | 0.0 |

| col_string | 00 | 0.16666666666666666 | 0.3333333333333333 |
| col_string | 01 | 0.2222222222222222 | 0.4591479170272448 |
o e e o +

THEIE

BHEATRIEEEEENZTENSMAYENREEECARGFEEEER. TIRIEAIRIRERFNSURIRMIES
o,

paifp $7<pl

pai -name t_test -project algo_pubilic
-DxTableName=pai_t_test_all_type
-DxColName=coll_double
-DoutputTableName=pai_t_test_out
-DxTablePartitions=ds=2010/dt=1
-Dalternative=less

-Dmu=47

-DconfidencelLevel=0.95
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BiEEH

= I‘\\ N 14—
BHET sk i A BAE/G
xTableName EBINFEX xZ WIS

|4z RFER ] N
xColName BEMHRA5) G iERdouDlen
outputTableName R TEERIRSE WAl
xTablePartitions EANFXD XFIE PXAFE Ak, BAE"
. N two.sided, less, aJi%, BUAE:

alternative PORYA S35 greater” two sided
mu Bigat9E double A%, BAEO
confidencelevel BEE 0.8,0.9,0.95,0.99,0.99 aJi%k , BRIA(E:0.95

5,0.999

FatHisiaR

BHE— R, RE—T5, Ejsont&zl.

"AlternativeHypthesis": "mean not equals to 0",
"Confidencelnterval": "(44.72234194006504, 46.27765805993496)",
"Confidencelevel": 0.95,

"alpha": 0.05,

"df": 99,

"mean": 45.5,

"p": 0,

"stdDeviation": 3.919647479510927,

"t": 116.081867662439

o

Bl

THUEHEIeRRIEA NS KB X T E RS RERISTIRIRE SR BRE—HRIER , &
FRIZEMNRESEICREZ BLER,

paifp Sl

PAI -name chisq_test

-project algo_public
-DinputTableName=pai_chisq_test_input
-DcolName=f0

-DprobConfig=0:0.3,1:0.7
-DoutputTableName=pai_chisq_test_outputO

101
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-DoutputDetailTableName=pai_chisq_test_output0_detail

Bix28

SBER SR AETEE Eavik, BME/E
inputTableName BINFE x4 WAL
colName FEMEHRRNT H& Ay
outputTableName R TEENRS AT
:)nu(;cputDetaiITabIeNa 4 detailss P S e i
inputTablePartitions BMAFND XTI PRI Ak, BIAME" "
kvxd , 830 SRBIMHE v mey ) e
probConfig S Kol ats | o AR
A1 ~
ANl
Wit g

create table pai_chisq_test_input as
select * from

(

select '1' as f0,'2" as f1 from dual
union all

select '1' as f0,'3" as f1 from dual
union all

select '1' as f0,'4" as f1 from dual
union all

select '0' as f0,'3" as f1 from dual
union all

select '0' as f0,'4" as f1 from dual
ytmp;

paifn<

PAI -name chisq_test

-project algo_public
-DinputTableName=pai_chisq_test_input

-DcolName=f0

-DprobConfig=0:0.3,1:0.7
-DoutputTableName=pai_chisq_test_outputO
-DoutputDetailTableName=pai_chisq_test_output0_detail

FatHie

102



HEFFSPAL

PAIEEBH5tAR

HitHZ®zoutputTableName , RE—17—%1 , Ejsont&z{,

"Chi-Square": {

"comment": "BZ/REMETT",

"df": 1,

"p-value": 0.75,
"value": 0.2380952380952381

}
}

mHZFoutputDetailTableName , X3R5 : 2551 , MERSHER (observed) , BiZESN (expected) , tREIRE
(residuals = (observed-expected) / sqrt(expected) )

0 il

0

0

— {R4IhAE

- IRHEUEBENINRE  BEEIERESY . P LART I T RHEEE

2

3

observed e

0.o

1.0

1.0

1.0

1.0

xpected

0.4

n.e

n.e

0.6000000000000001

1.2000000000000002

1.2000000000000002

residuals

-0.6324555320336759

0.22360679774997894

0.22360679774997894

0.5163977794943221

-0.1825741858350555

-0.1825741858350555

. T IS RS R SR DT SR B R,

ZPALGHS

PAI -name fe_meta_runner -project algo_public -DinputTable="pai_dense_10_10" -

DoutputTable="pai_temp_2263_20384_1" -DmapTable="pai_temp_2263_20384 2" -

o, FHESTESIND TS

DselectedCols="pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,age,campaign,p

outcome" -DlabelCol="y" -DcategoryCols="previous" -Dlifecycle="28"-DmaxBins="5" ;

= Bix2HRA

S¥keyBR
inputTable

inputTablePartitions

S¥s
MNEER
BMARSKX

7
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SIRBIFD) 14
selectedCols EINRIEIEY B LR WE -
Inta&Double=FE;
categoryCols e o
. R M IE SRR X
maxBins SAXEE | T 100
: RERKVATHRRAFE
'sSparse BT , BOATRER 100
. . S Fitem o R o
itemSpliter %é}%{mfﬁiﬁg%—%ﬁ ,
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HEEF>PAI

- BURMERCE : WikincomeABTRYI , Hitb14NMNFEAEIES , Hbigint2kEaYedu_num=FE&{H

I ERNE
FRI=S =

iz =2 STl
BiEE 14 =88

EERRA rliE Erli{eEnES

income
BT O IEintDouble=EESiHrEStST (7)
BiEE 1 =B

kv kvisEaEiEET
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6
0
6. 9 1
0 0 0 0 3 0 0 0 0 0 0 0 0 0 0
7.
0
2
0
0. 0 ;‘ g 2 5. 2. 4 2. 2. 1 2 2 3 1
0 0 0 0 4 0 0 0 0 0 0 0 0 0 0
2.
0
1 4
4 5 3 5
0 0. 0 1 7 2 1 5 4. 5 2. 2 1. 3 1.
8 0 ) 8 0 0 0 0 0 0 0 0 0 0
0 0
4, 1.
0 0
1
5 5
% 0. g ‘2‘ 2 1. 1L 3 2 2 1 2 2. 3 1
8. 0 0 0 4 0 0 0 0 0 0 0 0 0 0
0 0.
0
- ALY AT .
feature_name feature_value map_id
income <=50K
0
income >50K
1
edu_num 13 1
edu_num 14 2
edu_num 5 3
edu_num 7 4
edu_num 9 5
workclass Private 1
workclass Self-emp-not-inc 2
workclass State-gov 3
edu 11th 1
edu 9th 2
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PAIERB A

edu Bachelors

edu HS-grad

edu Masters

married Divorced

married Married-civ-spouse
married Married-spouse-absent
married Never-married

C Adm-clerical

C Exec-managerial
C Handlers-cleaners
C Other-service

C Prof-specialty
family Husband

family Not-in-family
family Wife

race Black

race White

sex Female

sex Male

country Cuba

country Jamaica

country United-States

w N R, N RPN R WINPT W R, WD,V W

5=

ORI FF |, WO ERTEERNZENLGINRE. MAERMHIEN—FMFKER | B4R

TREL
NZE

RERNIER. BEEDHIFEX) = p 5 E(Y) = v BRI SCERETZEXSY ZERIMSERENA : cov(X, Y)

=E((X-p) (Y -V))

PAIGE<S1T

PAI -name cov

-project algo_public
-DinputTableName=maple_test_cov_basic12x10_input
-DoutputTableName=maple_test_cov_basic12x10_output
-DcoreNum=6
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-DmemSizePerCore=110;

240

SHER

inputTableName

inputTablePartitions

outputTableName

selectedColNames

lifecycle
coreNum

memSizePerCore

S¥omir
AL

BMARHEEPLS X
25il% , BXh:
Partition_name=valu
e. NREZSRIERX S
namel=valuel/nam
e2=value2; IR EE
EZMPX, FEB
papat

BHREIIR
BINRIERYIZ2RE

Ak , IEEBHRE
anfEHA

TR

BEANTERERN, B
M

i I=petes
=8

xRE
=

IEEY

554
memSizePerCorefg
SHER , IEEEEY , Sl
[1, 9999]

IEEE2Y | SBE[1024,
64*1024]

BEYIL , BME

A%, BOAMBEEERT
Ao

AR 2 RS

B4

aiE, BABStE

ik, RABHITE

ZIOMRTEE

ZRHPTHRITEEIEHINSHEL T | FENGIEPETHIRSMMERHFEHSH. BEPRAR%
DGR ALIRIMEREE | ESEUERE £ REEA AR SN | XAIRAZS mEINSEHD
BISIEk -~ EEL TR oML , MELEEEEEE | KA , I SREIE R REEFE
0, MBFEFAMER/ERMAZO M FIBERERIMNEN , EXRERF , AShEEXRAEHSm.

Rz EFANRIBUL wiki,

ZWHTEFANMBBN wiki

PAIRp<T

PAI -name empirical_pdf
-project algo_public

-DinputTableName="test_data"
-DoutputTableName="test_epdf_out"
-DfeatureColNames="col0,col1,col2"
-DinputTablePartitions="ds='20160101""
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-Dlifecycle=1
-DintervalNum=100
S5
SRR SHER BYSEE REW% , BOAME
inputTableName BIANTS - AT
outputTableName el a2 - WATEE
; ST e "
featureColNames BING z{;‘ﬁ% fguzb.’gﬁjj Wik
HNlabelFl , 38 HReegk—751 , K804
featureFiZiRIX—75) bigintag .
labelColName FiEHlabel S5 string , labelEER = D2
ity BEEBI100
inputTablePartitions BARNSX - Bi&, " "
Ay N, Pau——ys S E_]’ii 12 _1 1 %*E}E%EU
intervalNum HIEPAREER X e SR E ST X
RIS B BanitEXEE
lifecycle 4apfEER - Hﬁj{& -1, NigERE
Bk, -1, SIRIEEA
coreNum ZEE >0 HUREITEFE
instancefIE
A, -1, 2RE\EEA
memSizePerCore NFEL (100,64*1024) HIEETEMERTEX
I\
Bkrpl
HUBER

drop table if exists epdf_test;
create table epdf_test as
select
*
from
(
select 1.0 as coll from dual
union all
select 2.0 as coll from dual
union all
select 3.0 as coll from dual
union all
select 4.0 as coll from dual
union all
select 5.0 as coll from dual
) tmp;
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PAIGR 1T

PAI -name empirical_pdf

-project algo_public
-DinputTableName=epdf_test
-DoutputTableName=epdf_test_out
-DfeatureColNames=coll;

EINREE | EREETENG , oEEEY , BErfEklabelFiREBE M abe (EIBIX L HITHI S R ZE |, Hian
labelZlchE & labelfE0, 1, EEERNEIS S Rlabel=089—A , Fllabel=1f—A , SRIEHERZE, &
Fisklabel?l , featureFN&—EFHITITE.

EHIRER | EfNERE  SRENFRUT , Fiklabel7IRT |, label=7EEIHNULL

I Hmaen

colName string

label string

X double

pdf double
tHER

B B B B +
| colname | label | x | pdf |
B Fom e Fommm e B +

| coll | NULL | 1.0 | 0.12775155176809325 |

| coll | NULL | 1.0404050505050506 | 0.1304256933829622 |
| coll | NULL | 1.0808101010101012 | 0.13306325897429525 |
| coll | NULL | 1.1212151515151518 | 0.1356613897616418 |

| coll | NULL | 1.1616202020202024 | 0.1382173796574596 |

| coll | NULL | 1.202025252525253 | 0.1407286844875733 |

| coll | NULL | 1.2424303030303037 | 0.14319293014274642 |
| coll | NULL | 1.2828353535353543 | 0.14560791960033242 |
| coll | NULL | 1.3232404040404049 | 0.14797163876379316 |
| coll | NULL | 1.3636454545454555 | 0.1502822610772349 |
| coll | NULL | 1.404050505050506 | 0.1525381508819247 |

| coll | NULL | 1.4444555555555567 | 0.1547378654919243 |
| coll | NULL | 1.4848606060606073 | 0.1568801559764068 |
| coll | NULL | 1.525265656565658 | 0.15896396664681753 |

| coll | NULL | 1.5656707070707085 | 0.16098843325768245 |
| coll | NULL | 1.6060757575757592 | 0.1629528799404685 |

| coll | NULL | 1.6464808080808098 | 0.16485681490034038 |
| coll | NULL | 1.6868858585858604 | 0.16669992491584543 |
| coll | NULL | 1.727290909090911 | 0.16848206869138338 |

| coll | NULL | 1.7676959595959616 | 0.17020326912168932 |
| coll | NULL | 1.8081010101010122 | 0.17186370453638117 |
| coll | NULL | 1.8485060606060628 | 0.17346369900080946 |
| coll | NULL | 1.8889111111111134 | 0.17500371175692428 |
| coll | NULL | 1.929316161616164 | 0.17648432589456017 |

| coll | NULL | 1.9697212121212146 | 0.17790623634938396 |

113



HEFFSPAL

PAIEEBH5tAR

| coll | NULL | 2.0101262626262653 | 0.1792702373286898 |

| coll | NULL | 2.050531313131316 | 0.18057720927022053 |

| coll | NULL | 2.0909363636363665 | 0.18182810544221673 |
| coll | NULL | 2.131341414141417 | 0.18302393829491406 |

| coll | NULL | 2.1717464646464677 | 0.18416576567472337 |
| coll | NULL | 2.2121515151515183 | 0.1852546770123305 |

| coll | NULL | 2.252556565656569 | 0.18629177959496213 |

| coll | NULL | 2.2929616161616195 | 0.18727818503109434 |
| coll | NULL | 2.33336666666667 | 0.18821499601297229 |

| coll | NULL | 2.3737717171717208 | 0.18910329347850022 |
| coll | NULL | 2.4141767676767714 | 0.18994412426940221 |
| coll | NULL | 2.454581818181822 | 0.19073848937711185 |

| coll | NULL | 2.4949868686868726 | 0.19148733286168018 |
| coll | NULL | 2.535391919191923 | 0.1921915315221827 |

| coll | NULL | 2.575796969696974 | 0.19285188538972659 |

| coll | NULL | 2.6162020202020244 | 0.19346910910630113 |
| coll | NULL | 2.656607070707075 | 0.19404382424446043 |

| coll | NULL | 2.6970121212121256 | 0.1945765526142701 |

| coll | NULL | 2.7374171717171762 | 0.19506771059517916 |
| coll | NULL | 2.777822222222227 | 0.19551760452158667 |

| coll | NULL | 2.8182272727272775 | 0.19592642714194602 |
| coll | NULL | 2.858632323232328 | 0.1962942551623821 |

| coll | NULL | 2.8990373737373787 | 0.1966210478770638 |

| coll | NULL | 2.9394424242424293 | 0.1969066468790639 |

| coll | NULL | 2.97984747474748 | 0.19715077683721793 |

| coll | NULL | 3.0202525252525305 | 0.19735304731663747 |
| coll | NULL | 3.060657575757581 | 0.19751295561309964 |

| coll | NULL | 3.1010626262626317 | 0.19762989056457925 |
| coll | NULL | 3.1414676767676823 | 0.19770313729675995 |
| coll | NULL | 3.181872727272733 | 0.19773188285349683 |

| coll | NULL | 3.2222777777777836 | 0.19771522265793107 |
| coll | NULL | 3.262682828282834 | 0.19765216774530828 |

| coll | NULL | 3.303087878787885 | 0.19754165270453194 |

| coll | NULL | 3.3434929292929354 | 0.19738254426210697 |
| coll | NULL | 3.383897979797986 | 0.19717365043938664 |

| coll | NULL | 3.4243030303030366 | 0.19691373021193162 |
| coll | NULL | 3.4647080808080872 | 0.1966015035982942 |

| coll | NULL | 3.505113131313138 | 0.19623566210464843 |

| coll | NULL | 3.5455181818181885 | 0.19581487945135703 |
| coll | NULL | 3.585923232323239 | 0.19533782250778076 |

| coll | NULL | 3.6263282828282897 | 0.1948031623623475 |

| coll | NULL | 3.6667333333333403 | 0.1942095854560816 |

| coll | NULL | 3.707138383838391 | 0.19355580470939734 |

| coll | NULL | 3.7475434343434415 | 0.19284057057394655 |
| coll | NULL | 3.787948484848492 | 0.19206268194364004 |

| coll | NULL | 3.8283535353535427 | 0.19122099686158253 |
| coll | NULL | 3.8687585858585933 | 0.19031444296253852 |
| coll | NULL | 3.909163636363644 | 0.1893420275936375 |

| coll | NULL | 3.9495686868686946 | 0.18830284755928747 |
| coll | NULL | 3.989973737373745 | 0.1871960984396676 |

| coll | NULL | 4.030378787878796 | 0.18602108343567092 |

| coll | NULL | 4.070783838383846 | 0.18477722169674377 |

| coll | NULL | 4.111188888888897 | 0.1834640560916829 |

| coll | NULL | 4.151593939393948 | 0.1820812603860928 |

| coll | NULL | 4.191998989898998 | 0.18062864579383914 |

| coll | NULL | 4.232404040404049 | 0.179106166873458 |
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| coll | NULL | 4.272809090909099 | 0.17751392674406796 |
| coll | NULL | 4.31321414141415 | 0.17585218159888508 |

| coll | NULL | 4.353619191919201 | 0.17412134449794325 |
| coll | NULL | 4.394024242424251 | 0.1723219884250765 |

| coll | NULL | 4.434429292929302 | 0.17045484859762067 |
| coll | NULL | 4.4748343434343525 | 0.16852082402064342 |
| coll | NULL | 4.515239393939403 | 0.1665209782808102 |

| coll | NULL | 4.555644444444454 | 0.16445653957824907 |
| coll | NULL | 4.596049494949504 | 0.16232889999798905 |
| coll | NULL | 4.636454545454555 | 0.16013961402571825 |
| coll | NULL | 4.6768595959596055 | 0.1578903963157465 |
| coll | NULL | 4.717264646464656 | 0.15558311872216193 |
| coll | NULL | 4.757669696969707 | 0.1532198066072439 |

| coll | NULL | 4.798074747474757 | 0.1508026344442397 |

| coll | NULL | 4.838479797979808 | 0.14833392073462115 |
| coll | NULL | 4.878884848484859 | 0.14581612226291346 |
| coll | NULL | 4.919289898989909 | 0.1432518277151203 |

| coll | NULL | 4.95969494949496 | 0.1406437506896507 |

| coll | NULL | 5.00010000000001 | 0.13799472213247665 |

BiEE
-H-\Ei%l - IEI m ”ila ﬂlzﬁbiﬂi‘gl ““(.\

— BLE

- A S N ERERE SR MU IR AE IR R

— PAL 55

PAI -name box_plot -project algo_public
-DinputTable="boxplot"
-DcontinueCols="age"

-DcategoryCol="y"
-DoutputTable="pai_temp_6075_97181_1"
-DsampleSize="1000"

-Dlifecycle="7";

= 8#ikiA
S¥key TR S¥dEIR /iR AE
inputTable BMNSUERS WIE -
inputTablePartitions BMANRDX yrii=| -
outputTable fa%ﬁ?ﬁ?gﬁ% R -
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continueCols aﬁﬁ BESHBHAE 32 WiE -
ik
categoryCol Lﬁ& SRS | 2 R -
¥is
- LHEE MRS
sampleSize SRR 1000
lifecycle E@%ﬁ)@iﬁ%ﬁﬂ (8fiz eiE 28
L)
BINEEE

create table boxplot as select age, y from bank_data limit 100;
age
50
53
28
39
55
30
37
39
36
27
34
41
55
33
26
52
35
27
28
26

o OB B O O OB O O O B O O O r o r o oX
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o O O O O O O O O o o o o 1 o o o o o o o o o 1 o o o o o o o o o

41
35
40
32
41
34
49
37
35
38
27
29
32
36
29
54
36
42
44
72
48
36
35
43
56
42
31
32
33

47
46
47
44
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HEFFSPAL

o O O O O O O O O +H O O O O O O o o o o o o o o o o o o o o +=H o o

31
39
30
24
24
38
26
41
34
30
37
68
31
48
33
59
44
28
50
33
45
40
45
43
54
53
35
30
25
35
54
30
38
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35
47
32
27
40
31
42
40
31
57
38
39
37
44

o O O B O O O O O »r o o o o

S4ikE

BEiFage NIESEERUSIE , yTRIESRHE HAEOA
B TR

TS TOER

mEE e

age

I

categoryValue
e0

A=
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age

— 4R ThREDER

80

70

2 60 °

20

ERIASH , SEREERYITRRFE NS HE

— PAl &<

PAI -name scatter_diagram -project algo_public
-DselectedCols=emp_var_rate,cons_price_rate,cons_conf_idx,euribor3m

-DsampleSize=1000
-DlabelCol=y

-DmapTable=pai_temp_2447_22859_2

-DinputTable=scatter_diagram

-DoutputTable=pai_temp_2447_22859 1;

= S¥uRA
S#keyEiR

inputTable

inputTablePartitions

outputTable

mapTable

selectedCols

labelCol

sfgA
BABUERE
BMARDKX

RS PR
ZiN

BmHEER  FRED
RIS/ NEK(E |, 1
HEHESF

BINRILES KT

, BFAHIRREHEZ
BISRE , REZEE
SAMEHLE
BIntel & String=ER

o ®
s ° o o oS ¥ & ®@%0 of
g o
S 50 2 ° o
g 8 @ °
-] o (-] L R
o %0 obG 8
40 (AR Pu 070 ° @ o
Q o o o @ o ©
@ Me%, P o o 8o q oo
& o [N o, @ o o B Be S o
& ool Qn T g ¥ !
w0l ® 9P B B8, @ 8. % g Ln categoryValue
L] A @
@ i ® Boo
g @ ° o2& 4 %o, 8 og & 6% 80

W/I%IR
WHE
i

WA
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SREIREES) |, ik

lifecycle E@g:‘éi)‘%iﬁ%ﬁﬂ (BBfu - -
S
BAEEE

create table scatter_diagram as select emp_var_rate,cons_price_rate, cons_conf_idx,euribor3m,y from pai_bank_data

limit 10
emp_var_rate cons_price_rate cons_conf _idx euribor3m y
14 93.918 -42.7 4.962 0
-0.1 93.2 -42.0 4.021 0
-1.7 94.055 -39.8 0.729 1
-1.8 93.075 -47.1 1.405 0
-2.9 92.201 -314 0.869 1
14 93.918 -42.7 4.961 0
-1.8 92.893 -46.2 1.327 0
-1.8 92.893 -46.2 1.313 0
-2.9 92.963 -40.8 1.266 1
-1.8 93.075 -47.1 141 0
11 93.994 -36.4 4.864 0
14 93.444 -36.1 4.964 0
14 93.444 -36.1 4.965 1
-1.8 92.893 -46.2 1.291 0
14 94.465 -41.8 4.96 0
14 93.918 -42.7 4.962 0
-1.8 93.075 -47.1 1.365 1
-0.1 93.798 -40.4 4.86 1
11 93.994 -36.4 4.86 0
14 93.918 -42.7 4.96 0
-1.8 93.075 -47.1 1.405 0
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14 94.465 -41.8 4.967 0
14 93.918 -42.7 4.963 0
14 93.918 -42.7 4.968 0
14 93.918 -42.7 4.962 0
-1.8 92.893 -46.2 1.344 0
-34 92431 -26.9 0.754 0
-1.8 93.075 -47.1 1.365 0
-1.8 92.893 -46.2 1.313 0
14 93.918 -42.7 4.961 0
14 94.465 -41.8 4.961 0
-1.8 92.893 -46.2 1.327 0
-1.8 92.893 -46.2 1.299 0
-2.9 92.963 -40.8 1.268 1
14 93.918 -42.7 4.963 0
-1.8 92.893 -46.2 1.334 0
14 93.918 -42.7 4.96 0
-1.8 93.075 -47.1 1.405 0
14 94.465 -41.8 4.96 0
14 93.444 -36.1 4.962 0
11 93.994 -36.4 4.86 0
11 93.994 -36.4 4.857 0
14 93.918 -42.7 4.961 0
-34 92.649 -30.1 0.715 1
14 93.444 -36.1 4.966 0
-0.1 93.2 -42.0 4.076 0
14 93.444 -36.1 4.965 0
-1.8 92.893 -46.2 1.354 0
14 93.444 -36.1 4.967 0
14 94.465 -41.8 4.959 0
-1.8 92.893 -46.2 1.354 0
14 94.465 -41.8 4.958 0
-1.8 92.893 -46.2 1.354 0
14 94.465 -41.8 4.864 0

122



HEEFSIPAI PAIRZAR M5
11 93.994 -36.4 4.859 0
11 93.994 -36.4 4.857 0
-1.8 92.893 -46.2 1.27 0
11 93.994 -36.4 4.857 0
11 93.994 -36.4 4.859 0
14 94.465 -41.8 4.959 0
11 93.994 -36.4 4.856 0
-1.8 93.075 -47.1 1.405 0
-1.8 92.843 -50.0 1.811 1
-0.1 93.2 -42.0 4.021 0
-2.9 92.469 -33.6 1.029 0
14 93.918 -42.7 4.962 0
-1.8 93.075 -47.1 1.365 0
11 93.994 -36.4 4.857 0
-1.8 92.893 -46.2 1.259 0
11 93.994 -36.4 4.857 0
14 94.465 -41.8 4.866 0
-29 92.201 -314 0.883 0
-0.1 93.2 -42.0 4.076 0
11 93.994 -36.4 4.857 0
14 93.918 -42.7 4.96 0
14 93.444 -36.1 4.962 0
11 93.994 -36.4 4.858 0
11 93.994 -36.4 4.857 0
11 93.994 -36.4 4.856 0
14 93.918 -42.7 4.968 0
14 93.444 -36.1 4.966 0
14 94.465 -41.8 4.962 0
14 93.444 -36.1 4.963 0
-1.8 92.843 -50.0 1.56 1
14 93.918 -42.7 4.96 0
14 93.444 -36.1 4.963 0
-34 92431 -26.9 0.74 0
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11 93.994 -36.4 4.856 0
14 93.918 -42.7 4.962 0
11 93.994 -36.4 4.856 0
-0.1 93.2 -42.0 4.245 1
11 93.994 -36.4 4.857 0
-1.8 93.075 -47.1 1.405 0
-1.8 92.893 -46.2 1.327 0
-0.1 93.2 -42.0 412 0
14 94.465 -41.8 4.958 0
-1.8 93.749 -34.6 0.659 1
11 93.994 -36.4 4.858 0
11 93.994 -36.4 4.858 0
14 93.444 -36.1 4.963 0
BHERE
BRESHEE | FFi5i%kiEselect emp_var_rate,cons_price_rate, cons_conf_idx,euribor3m , BEEAYHRES
HligetRy
BITRER
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s A+ +—a ¢ "
1 Emp_war_rate
o - . . .
-1
o - v - 1] o
-3 - .. L B} ]
- +—8 - -
- = = ]
Cons_price_rate
4.0 | L] - . .y
]
93.5 ' - - »
mo | & in - 5 - = it
: [ , - o .
92.5 L. e o @ e
- - .
. 9 . ]
=30 Cons_conf idc !
i ] [ . .
-40 i
- g FJ . s " - '3
-45
% " *a 2
=50 + - + +
L 4 -» | b | (1]
Euribor3m
L] L] L]
3
2 ]
L e [ " . , e ]
" L I .
\ + + 37 /\SFAEMA/ \ b

=P S

BEXFHEZRTUHE MBS ZEIEREE , SEEE-111ZE. HERHER , countiu&msIiE

BERAESRITRN U E | MRFIZ AR BERR.

PAIGE<S1T

PAI -name corrcoef

-project algo_public
-DinputTableName=maple_test_corrcoef_basic12x10_input
-DoutputTableName=maple_test_corrcoef_basic12x10_output
-DcoreNum=1

-DmemSizePerCore=110;

SR

SHEWR S¥omiA BEBE
inputTableName BINZR RE

BMARPEERPLS X
inputTablePartitions 5%, 88
Partition_name=valu
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HMESFSPAI PAIEEBH5tAR

e. NRESRIEH
namel=valuel/nam
e2=value2; IR I
EZMPX, FEB

ST
outputTableName mHERRYIE =& Witk
selectedColNames BNRIEERYIERE 1= Blpriz NS
ifecycle TR JREMHENE ey L
588
coreNum AN s e e i, BRAEE
[1, 9999] FN4R
memSizePerCore E&\%’ﬁp\]ﬁj{d\ B 5%%24]@;51%73 ke, BRABmItE
= VNl
AR,
col0: coll: col2: col3: col4: col5: colé: col7: col8: col9:
doub bigin doub bigin doub bigin doub bigin doub doub
le t le t le t le t le le
19 95 33 52 115 43 32 98 76 40
114 26 101 69 56 59 116 23 109 105
103 89 7 9 65 118 73 50 55 81
79 20 63 71 5 24 77 31 21 75
87 16 66 47 25 14 42 99 108 57
11 104 38 37 106 51 3 91 80 97
84 30 70 46 8 6 94 22 45 48
35 17 107 64 10 78 53 34 90 96
13 61 39 1 29 117 112 2 82 28
62 4 102 88 100 36 67 54 12 85
49 27 44 93 68 110 60 72 86 58
92 119 0 113 41 15 74 83 18 111
PAIGE 1T

PAI -name corrcoef
-project algo_public
-DinputTableName=maple_test_corrcoef_basic12x10_input
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PAIEEBH5tAR

-DoutputTableName=maple_test_corrcoef_basic12x10_output

-DcoreNum=1
-DmemSizePerCore=110;

R

colu
mns
nam
es

col0

coll

col2

col3

cold

col5

col0

0.21
156
572
518
207
24

0.05
983
062
597
065
61

0.25
999
035
706
846
93

0.34
832

491

882

255

86

0.28
716
254
396
809
926

coll

0.21
156
572
518
207
24

0.84
444

773

778

985

85

0.17
507
636
221
594
533

0.40
943
384
150
571
377

0.09
135
976
026
101
403

col2

0.05
983
062
597
065
61

0.84
444

773

778

985

85

0.18
518
346
647
293
102

0.20
934
839
228
057
014

0.18
964

175

123

896

59

col3

0.25
999
035
706
846
93

0.17
507
636
221
594
533

0.18
518
346
647
293
102

0.03
988
018
649
854
009

043
737
887
418
329
147

col4

0.34
832
491
882
255
86

0.40
943
384
150
571
377

0.20
934
839
228
057
014

0.03
988
018
649
854
009

0.14
656

052

092

468

75

127

col5

0.28
716
254
396
809
926

0.09
135
976
026
101
403

0.18
964
175
123
896
59

0.43
737
887
418
329
147

0.14
656

052

092

468

75

col6

0.47
880
162
127
435
116

0.30
185

063

746

265

74

0.17
993
774
988
632
13

0.05
381
829
642
526
718

0.50
160

303

643

479

55

0.16
729
809
310
873
522

col7

0.13
646
519
484
213
326

0.40
733
726
912
808
044

0.38
588
856
764
699
48

0.29
008
564
415
869
86

0.54
960

243

257

111

17

0.29
890
655
828
796
964

col8

0.19
500
158
764
680
092

0.11
827
739
124
590
071

0.20
254
569
203
773
892

0.36
075

479

100

756

88

0.01
374
325
611
539
412

0.36
185

181

010

146

17

col9

0.38
973

902

409

490

85

0.12
433
851
389
455
183

0.13
476
160
753
756
655

0.49
120
190
749
304
49

0.07
497
231
559
184
887

0.17
139
609
572
868
85



2853 PAL PAIE; LR 45 AR
047 1 439 017 005 = 45, 016 081 011 010
880 993 381 729
185 160 650 173 363
162 774 829 809
col6 063 303 1 198 420 = 860
127 988 642 310
746 643 801 918 378
435 632 526 873
125 8 2 a9 85 564 721 347
74 / 55 62 436 944
013 040 g 029 054 oo Do 007 011
733 008 960 435 711
646 588 890 650
726 564 | 243 907 976
ol7 519 856 655 198 1
912 415 257 471 051
484 764 828 801
808 869 111 544 999
213 gqq 099 g6 17 796 | 564 269 162
326 48 964 62
] ] ] 0.01 ] ]
019 011 gﬁf 036 374 2;? 011 gfg 0.18
500 827 | foa 075 325 1% 173 8 463
colg 158 739 503 479 el SL a0 97 012
764 124 293 100 539 99 918 i 549
680 590 3 756 212 1 721 4 540
092 071 88 2 436 175
038 012 013 049 007 . - 011l
973 433 476 = 120 = 497 ggg ggf 711 2g§
oo 902 851 160 190 231 g0 3% g6 293
209 389 753 749 559 95 809 g5 002
490 455 756 304 184 212 378 999 2
85 183 655 49 887 5 162 2%
IESee

S ECIMIEREIRNESS | AEHR=FM10I8T5EER , B2fEAnderson-Darling Test, 1IF1

WI|(I , Kolmogorov-Smirnov Test , iFHwiki LARQQE] , Fwiki ,

HixiieA

[RIRIZHO : MMERRMIES SR |, H1 @ IUERIRMIES

KSHIp(EITE/TARAmE T EKSHRICDF , TiCHARS KEBRANIRIZAE | FHwiki

QQEEHF74E>10008T ,

PAIG 1T

PAI -name normality_test
-project algo_public
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RFRILAB SR EMiaia s,

SREHTIHENEERY , FLEPEERT—EBEMEHA



Ml SIPAL PAIES LR 5088
-DinputTableName=test
-DoutputTableName=test_out
-DselectedColNames=col1,col2
-Dlifecycle=1;
SR
SHEM S¥umik HEsEE BAEWYIE , BOAME
inputTableName NS - WAIS
outputTableName i - WAL
; ST
selectedColNames PR EGH ?c;iffeﬁéljzbrgmitjj Elpvs
inputTablePartitions BMAERDEK - aE, " "
enableQQplot EFQQE - Bk , Eiktrue
- ings
enableADtest Anderson-Darlingft: Ak , Eiktrue

enableKStest

lifecycle

coreNum

memSizePerCore

Bkl
R

i
Kolmogorov-
Smirnovi&ie

SanfEHEA

1%EE

SEE2-

drop table if exists normality_test_input;
create table normality_test_input as

select

*

from

(

select 1 as x from dual
union all

select 2 as x from dual
union all

select 3 as x from dual
union all

select 4 as x from dual
union all

select 5 as x from dual
union all

129

> =- 188

>0%E%

(100,64*1024)

A% , Biktrue

Ak, BUA-1, NRE

AnfEHH

A% , BOA-1, SRIE
MASIEEITERE

instancefI%E

aiE , BOA-1, 2RIE
MASIEETERER

fFAN
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select 6 as x from dual
union all

select 7 as x from dual
union all

select 8 as x from dual
union all

select 9 as x from dual
union all

select 10 as x from dual
) tmp;

PAI&R<1T

PAI -name normality_test

-project projectxlib4
-DinputTableName=normality_test_input
-DoutputTableName=normality_test_output
-DselectedColNames=x

-Dlifecycle=1;

PN
-  IERFETERS , ANEEES) |, BEwRvdoubleskbigint,

Tt

EfNERE  EREBNFERIT., EREFEMRINDKX |, p=' test’ B0 XEADIGIEELKSIGICHILEER
, H¥enableADtestgtrueskenableKStest Htruelt&ig HEGE.

-p=" plot’ 2QQERIEYE , R¥EenableQQplot/struelt=HHEdE , HERp=" test’ BY5I, Bl
Hp=" plot’ BT, testvalueFIEREMNEDE ( QQEIRIXEH ) , pvalueFiIERIANERIRMIES DRI
TETHARVEEE ( QQEIRIYH ) .

71 HoEey =34

colName string 54

testname string L vE=

testvalue double HIR{E/QQEIX4H
pvalue double HIGRIP(E/QQEly3H
p double pa) &

R

SR FU— TU— SO FUR— +
| colname | testname | testvalue | pvalue | p |

U FU— SO SO FUR— +

[ x| NULL | 1.0 | 0.8173291742279805 | plot |
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[ x| NULL | 2.0 | 2.470864450785345 | plot |

[ x| NULL | 3.0 | 3.5156067948020056 | plot |
| x| NULL | 4.0 | 4.3632330349313095 | plot |
[ x| NULL | 5.0 | 5.128868067945126 | plot |

[ x| NULL | 6.0 | 5.871131932054874 | plot |

| x| NULL | 7.0 | 6.6367669650686905 | plot |

| x| NULL | 8.0 | 7.4843932051979944 | plot |

[ x| NULL | 9.0 | 8.529135549214654 | plot |

| x| NULL | 10.0 | 10.182670825772018 | plot |

| x | Anderson_Darling_Test | 0.1411092332197832 | 0.9566579606430077 | test |
| x | Kolmogorov_Smirnov_Test | 0.09551932503797644 | 0.9999888659426232 | test |

Fommmmmmme e ommmmmmeee Fommmmmmmeee Fommmmmmme e Bt +

BICILHIE,
BICLHILZA RN RE RN EERZ B2 EiaE

BICTAHIE, BUKFE

E—ME | EEEELS
 BRTERENRR

. ATHRERBANEERZARSEEE
x (EOREMFIFITFER ) M.OJBIE% ( Max Otto Lorenz , 1903- ) 19074 ( Eifi19055F ) fRH TERHY

2R FRERHEIEN FENTRBR.

MERNES  BZRANFD , B—FoAUNIHSEVE
HIREEEERGHY , BDANED %—/l\%'ﬁﬁiﬂﬂl)\wffﬁﬂﬁlmﬁﬂ%r o EXA

PAIEEBH5tAR
, EEFRIHE

o TEREZRIK L

FEZH | BEUNNRERSREHNIVERNSLRERESR  FAENNREEET |, @527 —FRHEHMEs

([4723:: 58

/\/ =

PAInp

PAI -name LorenzCurve
-project algo_public
-DinputTableName=maple_test_lorenz_basicl0_input

-DcolName=col0

-DoutputTableName=maple_test_lorenz_basic10_output -DcoreNum=20

-DmemSizePerCore=110;

240

SHEWR

inputTableName

outputTableName

colName

N

inputPartitions

S¥omr
NS
=
g ESHR
DL
MARPIE

254, 8L
Partition_name=valu
e. NREZRHE S,
namel=valuel/nam
e2=value2; INREE

EMLSX
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K225 PAI PAIESELBMEIER
TEASK , FiEm
ST
lifecycle g%ﬁ;‘g@@ﬂjﬁgi EEsy SR E
Ss8
coreNum AN mem>izePerCorefic  ons  epAEEtE

memSizePerCore

K761

HUEERL

colO:double

R O Ui W W O o0 N N B»

=
o

PAIRES1T

PAI -name LorenzCurve

-project algo_public

BANTRRERN, B
M

-DinputTableName=maple_test_lorenz_basicl0_input

-DcolName=col0

-DoutputTableName=maple_test_lorenz_basic10_output

-DcoreNum=20

-DmemSizePerCore=110;

iHHiRA
T

quantile

SHER , IEEE, SEE
[1, 9999] [FNAI(

IEEEZY , SBE[1024,
64*1024]

col0

ik, RABHITE



HEEFSIPAI PAIRZAR M5
0 0
1 0.01818181818181818
2 0.01818181818181818
3 0.01818181818181818
4 0.01818181818181818
5 0.01818181818181818
6 0.01818181818181818
7 0.01818181818181818
8 0.01818181818181818
9 0.01818181818181818
10 0.01818181818181818
11 0.05454545454545454
12 0.05454545454545454
13 0.05454545454545454
14 0.05454545454545454
85 0.8181818181818182
86 0.8181818181818182
87 0.8181818181818182
88 0.8181818181818182
89 0.8181818181818182
90 1
91
92 1
93 1
94 1
95 1
96 1
97 1
98 1
99 1
100 1
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g8

Bx

HMESFFEEN

pe=E S

GBDT—532k

Kiz<B

BEATLARAA

FhER IR

Kig{Esek

kI

GBDT[E]3

thELSEetrec

==l

ZRRHE

— 3R

[E]FREL S

ERSIEELTY

Ty
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PS-SMARTZ%3&

PS-SMARTZ 433

PS-SMART[E]!F

PSEEHEEI
SRR
um

SHFEEN (SVM ) 90 FRPHARERNETRITFIECHN—MINBRFEINE  BISREENICR
INEIRESFINIZEES | TUERNEHEEEERRIME , NTIIAZESRMHHFAERDIBRT | TFae3k
BREFFHAENEN. FEREENMETUSSwiki

iRz P B ARRAREREHTTUEIA , BRSNS EFER
http://www.csie.ntu.edu.tw/~cjlin/papers/logistic.pdf HE36. Trust Region Method for L2-SVM ; A&
(N2, =

BiEAH

REBHHIFREH

FEI=E 2z

FFE7 =F#Sbigint, double

-G ¢ IEEEAGIRSZHFbigint 5 doublessE!
- 135! XFFbigint2iBL, doublessBUHIstring2RAY; ABHNEZIF 57 KIRIRR
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HEFFEIPAI

PAIELEB A

PAlGs<

IREHESH

==

FERIEE

IFE=RRREE =, 1abelE

eSS

0.001

- 1ESIEF - BAAL

- BinEHE . (i) EFIRYE , NMEENRENIE—. EWIERRIFEAERARISE

- IEPIINESE « (Hik ) IEGIESTEF |, BAALO , SEREO, ~)
- PINEE - (it ) RPIESTEFEOALO , SEEO,~)
- WSS - (i ) WEIRE | BAA0.001 , SEEI(0, 1)iEE - ISR REEER | IE

HIREER G EELTER

PAI -name LinearSVM -project algo_public -DnegativeCost="1.0" \
-DmodelName="xlab_m_LinearSVM_6143" -DpositiveCost="1.0" \
-Depsilon="0.001" -DlabelColName="y" \
-DfeatureColNames="pdays,emp_var_rate,cons_conf_idx" \
-DinputTableName="bank_data" -DpositiveLabel="0";
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sHgsE
BB SEhR SHYETNEIR BAE
inputTableName BN - -
ik, MARPISER
WoORE5i) 4, 8
73
Partition_name=valu
inputTableParitions e. MEEZRIENXS - BMARHFIEDX
namel=valuel/nam
e2=value2 ; W1REiE
EZMPX |, FaHA
" oF
modelName Wik, B AMRBIERR - -
W, BIANFFRET ) )
featureColNames T2
IAY o T
labelColName ’E%%éim)\%tph 5 - -
positiveLabel o3 , TEBIRYE - Tgiglagbel/ﬂ\’ﬂﬂwﬁﬂlﬂ[iﬁ’fﬂ
EEFE—
. 1 Faf5l N
negativeCost ;{%«E{%giﬁ B (0, ) 2IA1.0
positiveCost E}%&%gi{i & (0, ) ZHA1.0
00 aJiE |, WEHEER (0,1) 0.001
il
VIGETE
id y f0 fl 2 f3 f4 5 f6 f7
- - 0.001 - -
1 1 0.294 2;‘787 2'2150 0292 -1 4902 0531 0033
118 929 8 17 3333
_ _ 0.081 i h h h
2 +1 0.882 0.145 9672 0.414 -1 0.207 0.766 0.666
353 729 141 153 866 667
3 -1 0.058 ?9829 28()(;1?? -1 -1 0.305 0.492 0.633
8235 514 741 333
4 1 0.882  0.105 gé)le 0535 0777 0162 0923 -1
353 528 354 778 444 997
5 1 1 ggj © 0344 0292 0602 g'5284 gféﬂ 0.6
262 929 837
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6 i1 0411 2'21965 2'12513 1 -1 0236 0894  -07
765 96 962
7 1 0647 0216 0180 0353 0791 0076 0854  0.833
059 08 328 535 962 0059 = 825 333
8 i1 2-7117 6 9'71955 1 1 1 2'6?152 0952 0733
178 333
9 1 0.764 3'9997 9 (5’4114 7 0,090 g§§3 0090 0931 25276
706 9091 9091 = 682
10 1 0.058 (2)'82156 (7)'7573 1 1 1 0868 01
8235 488
MR ETE
id y 0 f1 f2 f3 4 f5 6 £7
1 +1 0.882 257815 g;‘; 2 0616 -1 0192 0725  -09
353 162 25 021
2 41 0294 0035 -1 1 1 0293 0904  0.766
118 1759 592 355 667
3 1 0.882 (2)'3214 6 (1)'12513 0272 -1 0171 0981  -07
353 727 386 213
4 1 0176 2'35?7 2'8297 8 0414 0702 %’&9 0475 01
471 141 128 662
5 1 0.529 (1)985’9 -1 -1 1 0153 0885  -05
412 502 568
6 +1 0.882 ‘2)'3214 6 0016 0353 -1 8604?17 0627 -1
353 3934 535 669
] ] ] 0007 -
7 1 0.882 8'98519 28297 8 0151 0307 (2"5192 6857  0.966
353 515 329 4 667
- - 0016 - - - -
8 +1 0882 0075 O00° 0494 0903 0418 0654 0866
353 3769 949 073 778 996 667
9 i1 1 (6)'35;7 3'63244 0212 0356 8'6236 0836  -08
121 974 038
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10 +1 0.882
353

0.115 0.016

578 3934 0.737 0.569 0.284 0.948 0.933

374 74 65 762 333

BlIEsLI®svm_example

-@ example_train_svm_. _j'
T

@ %H%F‘cﬂiiﬂf 1 :j @ example_test_svm__. j

| /
'\ .

- e

~ -

\
® — )

priciz 252l
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Hzg=>PAI

PAIE AR T

R B2 x
@ EeEr | el Q |
CIES:2 Bit 2z B3
DOUBLE - 0 =g s
i [ ® DOUBLE
fl o DOUBLE
2 jme DOUBLE
< [ DOUBLE
4 o | DOUBLE
] b & DOUBLE
B b | ® DOUBLE
7 b 7 DOUBLE
BIGINT .
id
STRING =
¥

priciE ROl

FER=EE BNi=E

¥RAEA =d5bigint, double
Bi%iE 8 =268

w2H| =#5Fbigint, double, string

BCESVMIIEEL
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FRIES =

FHAEE == labelERREHEE—

+1

IFEIEESTEE ATEE (0, +inf)

10

ST ATEE (0, +inf)

1.0
WEN =20
0.001
AT
v [ svm_example
T FE=EEET-1-M
AR -
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PAIRZAR M5

L L I ]

predicion_score a

0.157504271402295. .

0.6614698832250897

-0.033364740587674...  {"+1™

-0.7993936406277533

-0.062511633256538...  {"+1

0.099662488068400. ..
-0.7519810414882623
0.180293970573986. ..

-0.1196222721567562

detail

{"+1™0.1575942714022959, "1
1" 0.6614698832250897, ™1
-0.03336474058767432,
1" -0.7993936496277533, ™1
" -0.06251163325653875, "1
1" 0.09966248806840972, "1™
1"-0.7519810414882623, "1
1":0.1802939705739862, ™1

1" -0.1196222721567562, "1

" -0.1575942714022950}

" -0.6614608832250897}

" 0.79930936496277533}

"~ 0.06251163325653875}

1" 0.03336474958767432}

-0.09966248806840972}

©0.7519510414882623}
" -0.1802939705739862}

"~ 0.1196222721567562}

+1 0.4110490612942082 {"+1"0.4110490612042082, "1™ -0.4110400612942082}

FRMEESRANT

ZiEmE|3

ZFMPERIAR— ZoRE% , BEFai@ERITRTLSSHR,. BEREASHFHRER. HEmRE
Eszl. BERIPSORESHFI00K,

SHeE

ZERIFBHAISE

RAESHHIAN - BT SHFHIRAERAIE

BtrEEE (i) 5% |, BEIGREEIabelE ; (IRES , SBEHIEE—

BARERE : (8% ) L-BFGSHISRAIEOREL , BRAZ100

WSRE © (BJi% ) L-BFGSRYZLERAM |, BIFRIE Z[Blog-likelihoodiyZE , EAIA/91.0e-06

IEMMESEEY «© (|list ) IEMEEEY , aTLAOEE 11, 12" . ‘None’ |, BRIAA IT

IEMMEEREL . (BJik ) IEMIEREL , BOAA 1.0 ; & regularizedType 79 None B , iZIS 20

PAI 5% ( RIBARBIRETR)

PAI -name LogisticRegression -project algo_public -DmodelName="xlab_m_logistic_regression_6096" \
-DregularizedLevel="1" -DmaxIter="100" -DregularizedType="I1" -Depsilon="0.000001" -DlabelColName="y"\
-DfeatureColNames="pdays,emp_var_rate" -DgoodValue="1" -DinputTableName="bank_data";

- name: BHEF

- project: projectg=x. BBTHIEEREZFAETE , RFEEIARalgo_public , FREBCENERASR
i

- modelName: i HAVHERI%

- regularizedLevel : (F1i%) IENIMEEEL. FAIAJ9 1.0 ; 2 regularizedType J3 None B , iZIRSHKZ
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i

- maxlter : (B]i%) BRAOEEL, FEEL-BFGSHIBRAEORET , BAZ100
- regularizedType : ( BJiE ) IEMMEEREY , BTLASEEE 117 (' 12° . ' None' , BRIAKR 11
- epsilon : (ATi%) WEHRZE. L-BFGSRILRIEEM , RIFRIER ZEllog-likelihoodfYZ , EAIAJ91.0e-

06

- labelColName : BINFEIREFIF
- featureColNames : BIANFRFIEZEAI AT IA
- goodValue : ( 1%k ) BfrEEE. O3, 188)IEREEETIIHY label (B ; IREZ , SBEHIE

g

- inputTableName : JJIZRGNFTRIERS

Rl
5%

e

HrEEIESQL

drop table if exists Ir_test_input;
create table Ir_test_input

as
select

*

from

(

select

cast(1 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as 2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union al
select

cast(0 as double) as f0,
cast(1 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union al
select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(1 as double) as f2,
cast(0 as double) as f3,
cast(1 as bigint) as label
from dual

union al
select

cast(0 as double) as f0,
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cast(0 as double) as f1,
cast(0 as double) as f2,
cast(1 as double) as f3,
cast(1 as bigint) as label
from dual

union all

select

cast(1 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as 3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(1 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label

from dual
) a;
BASHEBE
Fommmmm e B oo Fommmmm e B +
| fO | f1|f2|f3 | label |
o B o o B +

[1.0]0.0]0.0[0.0]0]
[0.0]0.0[1.0]00]1|
[0.0]0.0[00]1.0]1|
[0.0]1.0/0.0]00]0]
[1.0]0.0/0.0]0.0]0|
[0.0]1.0/0.0]00]0]

drop offlinemodel if exists Ir_test_model;

drop table if exists Ir_test_prediction_result;

PAI -name logisticregression_binary -project algo_public -DmodelName="1Ir_test_model" -DitemDelimiter="," -
DregularizedLevel="1" -Dmaxlter="100" -DregularizedType="None" -Depsilon="0.000001" -DkvDelimiter=":" -
DlabelColName="label" -DfeatureColNames="f0,f1,f2,f3" -DenableSparse="false" -DgoodValue="1" -
DinputTableName="Ir_test_input";

PAI -name prediction -project algo_public -DdetailColName="prediction_detail" -DmodelName="Ir_test_model" -
DitemDelimiter="," -DresultColName="prediction_result" -Dlifecycle="28" -
DoutputTableName="Ir_test_prediction_result" -DscoreColName="prediction_score" -DkvDelimiter=":" -
DinputTableName="Ir_test_input" -DenableSparse="false" -DappendColNames="label";

FiE
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Ir_test_prediction_result

Fommmmm o B e e LR B Tt Fomm e mm oo +
| label | prediction_result | prediction_score | prediction_detail |
Fommmmm o B e e LR oo Fomm e +

| 0]0]0.9999998793434426 | {
"0": 0.9999998793434426,

"1": 1.206565574533681e-07} |
[1]1]0.999999799574135 | {
"0": 2.004258650156743e-07,
"1": 0.999999799574135} |
[1]1]0.999999799574135 | {
"0": 2.004258650156743e-07,
*1": 0.999999799574135} |

| 0]0]0.9999998793434426 | {
"0": 0.9999998793434426,

"1": 1.206565574533681e-07} |
| 0]0]0.9999998793434426 | {
"0": 0.9999998793434426,

"1": 1.206565574533681e-07} |
| 0]0]0.9999998793434426 | {
"0": 0.9999998793434426,

"1": 1.206565574533681e-07} |

0=
HTEHEESQL

drop table if exists multi_lr_test_input;
create table multi_lr_test_input
as

select

*

from

(

select

cast(1 as double) as f0,

cast(0 as double) as f1,

cast(0 as double) as f2,

cast(0 as double) as f3,

cast(0 as bigint) as label

from dual

union all

select

cast(0 as double) as f0,

cast(l as double) as f1,

cast(0 as double) as f2,
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cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(1 as double) as f2,
cast(0 as double) as f3,
cast(2 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as f2,
cast(1 as double) as f3,
cast(1 as bigint) as label

from dual
) a;
BAE0EY8
Fommmmm o o B oo tomm e +
| fO| f1|f2]f3 | label |
B o o Fommmmm e o +

[1.0]0.0]0.0]0.0]0|
[0.0]0.0]1.0]0.0]2]
[0.0]/0.0]0.0]1.0]1]
[0.0]1.0]0.0]0.0]0|

Fommmm - B R Fommmm - B +
34 A\
Z1Thp<

drop offlinemodel if exists multi_Ir_test_model;

drop table if exists multi_Ir_test_prediction_result;

PAI -name logisticregression_multi -project algo_public -DmodelName="multi_Ir_test_model" -DitemDelimiter="," -
DregularizedLevel="1" -DmaxIter="100" -DregularizedType="None" -Depsilon="0.000001" -DkvDelimiter=":" -
DlabelColName="label" -DfeatureColNames="f0,f1,f2,f3" -DenableSparse="false" -
DinputTableName="multi_Ir_test_input";

PAI -name prediction -project algo_public -DdetailColName="prediction_detail" -
DmodelName="multi_Ir_test_model" -DitemDelimiter="," -DresultColName="prediction_result" -Dlifecycle="28" -
DoutputTableName="multi_lr_test_prediction_result" -DscoreColName="prediction_score" -DkvDelimiter=":" -
DinputTableName="multi_Ir_test_input" -DenableSparse="false" -DappendColNames="label";
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multi_Ir_test_prediction_result

e dbcomosasacacasonooos dbcesacasnmomososos dpoomososonanamacosos +
| label | prediction_result | prediction_score | prediction_detail |
oo Hommmmmmm e Hommmmmmm e oo +

| 0]0]0.9999997274902165 | {
"0": 0.9999997274902165,

"1": 2.324679066261573e-07,
"2": 2.324679066261569¢-07} |
| 0]0]0.9999997274902165 | {
"0": 0.9999997274902165,

"1": 2.324679066261573e-07,
"2": 2.324679066261569¢-07} |
[ 2]2]0.9999999155958832 | {
"0": 2.018833979850994e-07,
"1": 2.324679066261573e-07,
"2": 0.9999999155958832} |
[1]1]0.9999999155958832 | {
"0": 2.018833979850994e-07,
"1": 0.9999999155958832,

"2": 2.324679066261569¢-07} |
ommmmm e R TR e Fmmmm e +

GBDT—#3%

EGBDTHEFSHEFEM £ , BF—573KARE , BORERE | KTFRENER , RZHA%RM.
BHENE

WERHEAGBDT 2484|145 , ARS S, a0 :
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FRIEH
SRARTEETR
AT

E&ER 4 1FEK

=g g =l
Y

WE o ER 5 (PR

nr_employed

SHEN

- IHREEIRE T RUEM AR TR EIR BENER A BE R ( S RRBEHARMI ISR RAEELER T HY

SE23)

-BING : StiFdoublekBiSbigintZa! |, 2 IF8007HAN
- Fr%5) - RESERIEMATINEES |, value REER 9% , BNISREE | Stisbigintal
- EREESENS , BAREFER |, SdFdoublezsBI 5bigintz£E!

RN Y AR FESRE | U0
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PAIELEB A

EEFR

m| DOUBLE
auribordm
pravious

cons_conf_idx

pdays
emp_var_rate
nr_smployad

cons_price_idx
B | BIGINT

campaign

age
STRING

pt

- RESXFERESBHTILFIMT (Ba , E5e , TTRA)

BIL00FEE

[0.659...4.968]

0.0,1.0,2.0

[-50.0...-26.9]
2.0,3.0,4.0,6.0,999.0
3.4,-2.9,-1.8,-1.7,0.1,1.1,1.4
4991.6,5008.7,5017.5,5076.2...
[92.201...94.465]

1,2,3,4,5,8,11,12,18,25
0/1

[24..72]

20150501

| »

A

- GBDTZ RN RFRESRY | iSRS E RS —5
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BEHLEF

0

Filo BRIEEE

200

- metricz&8! : O(NDCG)- : normalized discounted cumulative gain ; 1(DCG) : discounted
cumulative gain ; 2 (AUC) RiER0/1 label ( BKIAE )

- 1189228 : SBE[1,10000] , BAIA500

- F3EE : SpE(0,1] , BAIA0.05

- BRAMFEL: W%, SEE[2,1000] , EATA32

- WERARE - B , SEE[1,11], BIAR1LL

- TS RE AR - W%, SBE[100,1000] , BATA500

- YIIGREEREALLAI: SEEI(0,1] , BAIA0.6

- YIZSREHFFALELLS - SBEE (0,1] , BAIA0.6

- MEEGREECH : SEEI0,1) , EAIA0.0

- BENLERNF - WIR9BEEL , SER0,10] , BATAO

- FHED RAEAREE « S6E[1,1000] , BAIA500

3IE1TER ( WBBHARMAM R )

EI=N

GBDTSGBDT_LREGAIRSEERESELA—EL : GBDT BRiAAregression loss:mean squared error
loss , GBDT_LR ZEkiAAlogistic regression loss, EFGBDT_LRAEEHFIRBRKREER | RE
ERESABIARKEREL.

GBDTZ 7 RAYREFIRBEIRE— D35 , BAS string®
EEFZROCHIZL R TR 4 NIZise i B E XA R Bin S E

PAI i8¢ (RBAERIRETR)

PAI -name GBDT_LR -project algo_public -DfeatureSplitValueMaxSize="500" -DrandSeed="0" \
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-Dshrinkage="0.5" -DmaxLeafCount="32" -DlabelColName="y" -DinputTableName="bank_data_partition" \
-DminLeafSampleCount="500" -DgroupIDColName="nr_employed" -DsampleRatio="0.6" -DmaxDepth="11" \
-DmodelName="xlab_m_GBDT_LR_21208" -DmetricType="2" -DfeatureRatio="0.6" -
DinputTablePartitions="pt=20150501"\

-DtestRatio="0.0" -DfeatureColNames="age,previous,cons_conf_idx,euribor3m" -DtreeCount="500";

- name: HHERF

- project: (AJi%)EKiAprojectRalgo_public, NRIEFETRIProject , FEIExEalgo_public FHIEIL
B, BNHREE

- featureSplitValueMaxSize : ( BJi% ) —MFEDEIRAEE |, SEE([1,1000] , EAIAS00

- randSeed: ( AJi% ) BENEFPF , K0 EEEL , SBE - [0,10] , EKIAO

- shrinkage:(ATi%) = 3JiE=, SBE(0-1] , BATA0.05

- maxLeafCount : ( BJi% ) SR AM-FEL , HAEEEL , SBE : [2,1000] , FATA32

- labelColName : B NFRHIEEAIRESFIE

- inputTableName : /|| FRHIRSZ

- minLeafSampleCount : ( Jif ) HFHRANRDEFAREL , WIRNEEL , SBE : [100,1000] , 2k
IA500

- groupIDColName: ( & ) #UEHES , FANBEANFRIES—NEA

- sampleRatio : ( Ak ) JIIEREHFEALLA , SBE : (0,1] , BAIA0.6

- maxDepth : (&% ) —IERNEANRE , HIUNEE, S8 : [1,11], EKiAA1l

- modelName : #iHAJERIZ

- metricType : metricZREY, ( ®Ji%k ) O(NDCG)- : normalized discounted cumulative
gain ; 1(DCG) : discounted cumulative gain ; 2 (AUC) Ri&R0/1 label ( EHAE)

- featureRatio : ( BJiE ) YIIZPRERFELLA] , SBE : (0,1], BAIA0.6

- inputTablePartitions : ( &% ) FWUBMAFRS X, MARLRAIMADEK , k2K INone

- testRatio : ( AJi% ) MIFEARZLELA , SEE : [0-1) , BKIA0.0

- featureColNames : IAZRH AT IIAIFHALES !

- treeCount : ( BJi% ) RiE4E , SBE [1,10000] , BAIA500

gl

e
HEHFESQL

drop table if exists gbdt_Ir_test_input;
create table gbdt_Ir_test_input
as

select

from

(

select

cast(1 as double) as f0,

cast(0 as double) as f1,

cast(0 as double) as f2,

cast(0 as double) as 3,

cast(0 as bigint) as label
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from dual

union all

select

cast(0 as double) as f0,
cast(1 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(1 as double) as f2,
cast(0 as double) as f3,
cast(1 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as f2,
cast(1 as double) as 3,
cast(1 as bigint) as label
from dual

union all

select

cast(1 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(1 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as 3,
cast(0 as bigint) as label

from dual
) a;
BAEHE BB
Fommmmm o oo oo Fommmmmmm o oo +
| fO|f1|f2]f3 ] label |
Fommmmmmm o +ommm o oo Fommmmm o +ommm e +

[1.0]0.0]0.0]0.0]0|
[0.0]0.0]1.0]0.0]1]
[0.0]0.0]0.0]1.0]1]
[0.0]1.0]0.0]0.0]0]
[1.0]0.0]0.0]0.0]0 |
[0.0]1.0]0.0]0.0]0|

e R o e R +
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drop offlinemodel if exists gbdt_Ir_test_model;

drop table if exists gbdt_Ir_test_prediction_result;

PAI -name gbdt_Ir -project algo_public -DfeatureSplitValueMaxSize="500" -DrandSeed="1" -Dshrinkage="1" -
DmaxLeafCount="30" -DlabelColName="label" -DinputTableName="gbdt_Ir_test_input" -
DminLeafSampleCount="1" -DsampleRatio="1" -DmaxDepth="10" -DmodelName="gbdt_Ir_test_model" -
DmetricType="0" -DfeatureRatio="1" -DtestRatio="0" -DfeatureColNames="f0,f1,f2,f3" -DtreeCount="5";

PAI -name prediction -project algo_public -DdetailColName="prediction_detail" -
DmodelName="gbdt_Ir_test_model" -DitemDelimiter="," -DresultColName="prediction_result" -Dlifecycle="28" -
DoutputTableName="gbdt_Ir_test_prediction_result" -DscoreColName="prediction_score" -DkvDelimiter=":" -
DinputTableName="gbdt_Ir_test_input" -DenableSparse="false" -DappendColNames="label";

gbdt Ir_test _prediction_result

Hmmmmmmmeee oo Hmmmmmmmm e Homm oo +
| label | prediction_result | prediction_score | prediction_detail |
B EEEEE oo o o +

| 0]0]0.9984308925552831 | {
"0": 0.9984308925552831,

"1": 0.001569107444716943} |

| 0]0]0.9984308925552831 | {
"0": 0.9984308925552831,

"1": 0.001569107444716943} |

[ 1]1]0.9982721832240973 | {
"0": 0.001727816775902724,
"1": 0.9982721832240973} |

| 1]1]0.9982721832240973 | {
"0": 0.001727816775902724,
*1": 0.9982721832240973} |

| 0]0]0.9984308925552831 | {
"0": 0.9984308925552831,

"1": 0.001569107444716943} |

| 0]0]0.9984308925552831 | {
"0": 0.9984308925552831,

"1": 0.001569107444716943} |

KiEeB
BN

MFFRNRAIE—T , NIGRPIEHERZITRIENKFICR | KRICRPEFIBEZIIB—FKFNZTHIE
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%UO

IZEIERRIR D KA,

ZEIER S REEES

PAIfy

pai -name knn

-DtrainTableName=pai_knn_test_input
-DtrainFeatureColNames=f0,f1

-DtrainLabelColName=class

-DpredictTableName=pai_knn_test_input
-DpredictFeatureColNames=f0,f1
-DoutputTableName=pai_knn_test_output

-Dk=2;
L HunA
BHER

trainTableName

trainFeatureColNam
es

trainLabelColName

trainTablePartitions

predictTableName

outputTableName

predictFeatureColNa
mes

predictTablePartitio
ns

appendColNames

¥t
ik | I)IIERAIRE

Wide , IGRERPRUHIE
1=

i | EERPIRED
Y71

B | ISR PR ER
Lo X&5))14

g , TINRAYZRE
s , BIHERAYERR

~

1%
B , FRZRASESY

o

&
Ak , TR e e
ESRS5TN

Bk , HIHERINTR
MERAIZ I

SHYETTIRE

SHEONME

Fr&partitions

NS
trainFeatureColNam
esiBE

Fr&partitions
NS

predictFeatureColNa
mestEE

outputTablePartition ok |, HHESX - EHEADX
k Ak, RITSBIER 1EEE%L , [1,1000] 100
h] =] § VAN L
ifecycle Tk EERHEOE ey R
an/EIHA
i
ML ZgE
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create table pai_knn_test_input as

select * from

(

select 1 as 0,2 as f1, 'good' as class from dual

union all

select 1 as f0,3 as f1,
union all

select 1 as f0,4 as f1,
union all

select 0 as f0,3 as f1,
union all

select 0 as f0,4 as f1,
)tmp;

PAIG<S

pai -name knn

-DtrainTableName=pai_knn_test_input
-DtrainFeatureColNames=f0,f1
-DtrainLabelColName=class

'good" as class from dual
'bad' as class from dual
'good" as class from dual

'bad' as class from dual

-DpredictTableName=pai_knn_test_input

-DpredictFeatureColNames=f0,f1

-DoutputTableName=pai_knn_test_output

-Dk=2;

faittiieR f0,f1 a4 RMHA5

prediction_result: 928455 ; prediction_score: 53EEERXIMNEEER ; prediction_detail: BRITKNMEICLARIT

prediction_score | prediction_detail

0

1

]

b
BEATLERIA

BIAFMRE— T EESTRENAINERS | FEEBHAYSEEZ BB AR RIRETE.
BRI EIERILAGEId3 | 4.5, cart
BELARME S EE IR B Rk wiki

PAI &<

L

4

4

PAI -name randomforests

-project algo_public

prediction_result

bad

had

bad

good

good

1.0
1.0
0.5
1.0

1.0
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featureColNames

excludedColNames

forceCategorical

algorithmTypes

BINFHRTIGRS
fERIZIE

FBTFRIEHEEY | 125
HALLS
featureColNames3t

=

featureBKIAREHTHINY

: string. boolean,
datetimeZ£BIRYF iR
TR

, double, bigintzs
sl 2 SR Sl
; BEBbigintf#T A
categoricalfgtEiR
forceCategoricaligE

BRI A TERR M
AR E
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NRBNHKE 2 LN
Bnii

, algorithmTypes=[
a,b], M[0,a) £ id3,
[a,b) Ecart, [b,n) &

M28xSPAI PAIEALB{45 B
-DinputTableName="pai_rf_test_input"
-DmodelName="pai_rf_test_model"
-DforceCategorical="f1"
-DlabelColName="class"
-DfeatureColNames="f0,f1"
-DmaxRecordSize="100000"
-DminNumPer="0"
-DminNumObj="2"
-DtreeNum="3";
C P
s\\ LY 14—
BEETR BEHR o i=pict:2 B A/
inputTableName BAZ xRE WAL
BNFRPIEEMRL S X
25il% , BXh:
Partition_name=valu
5 2 g K=t . o8 | 4z
inputTablePartitions ﬁéﬁi’f\%[ﬁ?ﬁ?m E%IX FRAEIEHERT
e2=value2; IR EE
ESNMPX , FiEH
! II éj\ﬁ
labelColName BARFIREFIRITIE 71z Wik
modelName HHAOERIE W
treeNum RPN IEE&%L, (0, 1000] Wi
weightColName IANFRPINESIRIGZ o]k, BRATINES!

A% , BAIABR
labelColName,
weightColName#h &
fttFrE%!

aik , AT

aJi% , BUAIntikEse

Ak , BUABETERRM
Hhig5>
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c4.5, flan : =1
B5EMEOFRMF | [2,
41%=7R0 , 1hid3&E£
, 2, 39cart&i%

, ARcASEE. IR
HASINone , NEE

M5,
randomColNum ;f;%g%%@m%é TR A Tis , $iklog2N
minNumObj HHREUERIRIINEL IEEE Ak |, BRIA2
minNumPer gggﬁ%ﬁ%ﬁﬁfﬁ [0,1] BT BRA0.0
maxTreeDeep ISR AARE [1, o) Ak , Bhiloo
maxRecordSize N8 (1000, 1000000] 3% , BIA100000
=~
MR

create table pai_rf_test_input as

select * from

(

select 1 as f0,2 as f1, "good" as class from dual
union all

select 1 as f0,3 as f1, "good" as class from dual
union all

select 1 as f0,4 as f1, "bad" as class from dual
union all

select 0 as f0,3 as f1, "good" as class from dual
union all

select 0 as f0,4 as f1, "bad" as class from dual
Jtmp;

paitp<

PAI -name randomforests

-project algo_public
-DinputTableName="pai_rf_test_input"
-Dmodelbashame="pai_rf_test_model"
-DforceCategorical="f1"
-DlabelColName="class"
-DfeatureColNames="f0,f1"
-DmaxRecordSize="100000"
-DminNumPer="0"
-DminNumObj="2"

-DtreeNum="3";
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s
ERIPMML

<?xml version="1.0" encoding="utf-8"?

<PMML xmlns="http://www.dmg.org/PMML-4_2" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
version="4.2" xsi:schemalocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2/pmml-4-2.xsd"
<Header copyright="Copyright (c) 2014, Alibaba Inc." description=""
<Application name="ODPS/PMML" version="0.1.0"/
<TimestampTue, 12 Jul 2016 07:04:48 GMT</Timestamp
</Header

<DataDictionary numberOfFields="2"

<DataField name="f0" optype="continuous" dataType="integer"/
<DataField name="f1" optype="continuous" dataType="integer"/
<DataField name="class" optype="categorical" dataType="string"
<Value value="bad"/

<Value value="good"/

</DataField

</DataDictionary

<MiningModel modelName="xlab_m_random_forests_1_75078_v0" functionName="classification"
algorithmName="RandomForests"

<MiningSchema

<MiningField name="f0" usageType="active"/

<MiningField name="f1" usageType="active"/

<MiningField name="class" usageType="target"/
</MiningSchema

<Segmentation multipleModelMethod="majorityVote"
<Segment id="0"

<True/

<TreeModel modelName="xlab_m_random_forests_1 75078 v0" functionName="classification"
algorithmName="RandomForests"

<MiningSchema

<MiningField name="f0" usageType="active"/

<MiningField name="f1" usageType="active"/

<MiningField name="class" usageType="target"/
</MiningSchema

<Node id="1"

<True/

<ScoreDistribution value="bad" recordCount="2"/
<ScoreDistribution value="good" recordCount="3"/

<Node id="2" score="good"

<SimplePredicate field="f1" operator="equal" value="2"/
<ScoreDistribution value="good" recordCount="1"/

</Node

<Node id="3" score="good"

<SimplePredicate field="f1" operator="equal" value="3"/
<ScoreDistribution value="good" recordCount="2"/

</Node

<Node id="4" score="bad"

<SimplePredicate field="f1" operator="equal" value="4"/
<ScoreDistribution value="bad" recordCount="2"/

</Node

</Node

</TreeModel

</Segment
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<Segment id="1"

<True/

<TreeModel modelName="xlab_m_random_forests_1_75078_v0" functionName="classification"
algorithmName="RandomForests"

<MiningSchema

<MiningField name="f0" usageType="active"/
<MiningField name="f1" usageType="active"/
<MiningField name="class" usageType="target"/
</MiningSchema

<Node id="1"

<True/

<ScoreDistribution value="bad" recordCount="2"/
<ScoreDistribution value="good" recordCount="3"/
<Node id="2" score="good"

<SimpleSetPredicate field="f1" booleanOperator="isIn"
<Array n="2" type="integer"2 3</Array
</SimpleSetPredicate

<ScoreDistribution value="good" recordCount="3"/
</Node

<Node id="3" score="bad"

<SimpleSetPredicate field="f1" booleanOperator="isNotIn"
<Array n="2" type="integer"2 3</Array
</SimpleSetPredicate

<ScoreDistribution value="bad" recordCount="2"/
</Node

</Node

</TreeModel

</Segment

<Segment id="2"

<True/

<TreeModel modelName="xlab_m_random_forests_1_75078_v0" functionName="classification"
algorithmName="RandomForests"

<MiningSchema

<MiningField name="f0" usageType="active"/
<MiningField name="f1" usageType="active"/
<MiningField name="class" usageType="target"/
</MiningSchema

<Node id="1"

<True/

<ScoreDistribution value="bad" recordCount="2"/
<ScoreDistribution value="good" recordCount="3"/
<Node id="2" score="bad"

<SimplePredicate field="f0" operator="lessOrEqual" value="0.5"/
<ScoreDistribution value="bad" recordCount="1"/
<ScoreDistribution value="good" recordCount="1"/
</Node

<Node id="3" score="good"

<SimplePredicate field="f0" operator="greaterThan" value="0.5"/
<ScoreDistribution value="bad" recordCount="1"/
<ScoreDistribution value="good" recordCount="2"/
</Node

</Node

</TreeModel

</Segment

</Segmentation

</MiningModel
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</PMML
HRELATHIL

BEA AR PRdE

FNRIUM R

el
B&=

bl

FhER TS 2R —FR R FRE IR Z IR A0 M E IR R B e o R B &, S SR A X B TE A 2R EY
FMNTRHIEEERY, EAF : Naive Bayes classifier

BixAn
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REFE
HEf R ol | EENSIAEEIE (2)
rin e iy
EwEER Bl bigintétrAcategorical (2
in e iy

- $51E51 : sZdFdouble, string SbigintiEsEE,
- 1R85« REGERIFRHIEZIBETE? , SZkFdouble, string5bigint2:EY

PAIi<

PAI -name NaiveBayes -project algo_public -DmodelName="xlab_m_NaiveBayes_23772" \
-DinputTablePartitions="pt=20150501" -DlabelColName="poutcome" \
-DfeatureColNames="age,previous,cons_conf_idx,euribor3m" \
-DisFeatureContinuous="1,1,1,1" \

-DinputTableName="bank_data_partition";

SHiRE
BHEBR SHoER SHUEFTETR RRAME
inputTableName Wik, BIARRIRS - -
Ny A (=T *%Etyﬂ A £
inputTablePartitions E%I’ngﬁghmuﬂﬂ Partition_name=valu ﬁgﬁfﬂﬁﬁﬁ

e, MREZRIEA
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223 PAI PAIEL LA AR
namel=valuel/nam
e2=value2 ; YNREE
EZMSX |, FaH
" oF
modelName W, EIHHAYERLE - -
W, INRPIRES )
labelColName H9514
Ak, MAFRFAET fxlabelZI9MNEfBRRR
featureColNames GBI 2 51
Ak, BT RIERHES
ZBEARILES .
excludedColNames featureColNames3t 2]
=
A% |, featureZRIAfE
HrELRY : string.
boolean,
datetimeZ&BIR9%I#R
WS E S
forceCategorical , double, bigint3§ - wsjLEseSil
BIROBIRENT /1L TY
; EEBbiginti#T A
categoricalf9fE5R
, BIISE
forceCategoricaligxE
|
VI SETE
id y fo fl 2 f3 f4 5 fe f7
- - 0.001 - -
1 1 0.294 2;‘787 2.21530 0292 -1 4902 0531 0033
118 929 8 17 3333
2 +1 0.882 0.145 857821 0414 -1 0.207 0.766 0.666
353 729 141 153 866 667
3 1 0.058 (1’9859 %’5‘; 1 1 0305 0492 0633
8235 514 741 333
4 +1 0.882 0.105 857821 0.535 0.777 0.162 0.923 -1
353 528 354 778 444 997
5 1 1 ggj 6 0344 0202 0602 2’5284 2;5687 .06
262 929 837
6 1 0411 g'21965 8'12513 1 1 0236 0894  -07
765 96 962
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285 PAI PAIE; LR 45 AR
7 1 0647 0216 0180 0353 0791 0076 0854  0.833
059 08 328 535 962 0059 = 825 333
8 +1 0 | 950 | 1 1 00°% 0952 0733
178 333
9 1 0.764 g'gg 9 (5"41147 0.090 g§§3 0090 0931 gé)6676
706 9091 9091 682
10 1 0.058 (2"82156 (7"7573 -1 1 -1 0868 01
8235 488
M=
id y f0 fl f2 f3 4 f5 6 £7
1 ‘1 0.882 2?7815 gf;‘ 2 0616 -1 0192 0725  -09
353 162 25 021
2 41 0294 0035 -1 1 1 0293 0904 = 0.766
118 1759 592 355 667
3 41 0.882 (2"32146 (1)'12513 0272 -1 0171 0981  -07
353 727 386 213
4 1 0176 (5)'3557 28297 8 0414 0702 gggf 0475 01
471 141 128 662
5 1 0.529 %;3639 1 1 1 0153 0885  -05
412 502 568
6 1 0.882 (2)'3214 6 0016 0353 -1 8'&617 0627 -1
353 3934 535 669
: ; ; 0.007 -
7 1 0.882 8;3519 2'8297 8 0151 0307 2'5192 6857  0.966
353 515 329 4 667
- - 0016 . - - - -
8 ‘1 0882 0075 000 0494 0903 0418 0654  0.866
353 3769 949 073 778 996 667
9 +1 1 2'35827 gg’z““ 0212 0356 8'6236 0836  -08
121 974 038
10 i1 0.882 g';f g%f 0737 0569 0284 0948 0933
353 374 74 65 762 333
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ek

-@ example_train_naiv.. .j'
Yy

. —
L @-:-:Ju:am[:mheﬁ’ﬂest_nawe_._JJ

S
2
i

3
o
ey
\_/

EEFE E2 %
BAFEFETH , a2XEEn Q
[ =3 i s EES
DOUBLE v o =& Esidl
il 0 DOUBLE
fl | ;] DOUBLE
n o R DOUBLE
s jofE=! DOUBLE
m o DOUBLE
5 0 ® DOUBLE
% 0 ® DOUBLE
7 o DOUBLE
BIGINT v
id
STRING v
y

RS
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PAIELEB A

8| 2iE

[
I

DOUBLE

HEn
|- Rl
mn
En
v &
[ R
v R
v Rl

BIGINT

id

STRING

¥

SERHIEELNT

1
fdf

G2 EBGEEE G E G
@

v [ ==EEE

(1]
"H
x

DOUBLE

DOUBLE

DOUBLE

DOUBLE

DOUBLE

DOUBLE

DOUBLE

DOUBLE

w [ example_naive_bayes

TSR -

T* #FEMNHER-1-Model

+1
+1
+1
-1
-1

+1

+1
+1
+1

prediction_result a
+1
+1
+1
-1
-1

-1
+1

prediction_score a
1.1253341740304465
2.1096017126455773
1.0119555555558313
-2.435966936637804
-8.560186264886811
-3.7653558619317407
-4.895262140022778
-2.7017488420959141
-4.321540531283424
-3.0880514220489764

prediction_detail a

{"+17 1.125334174030447, 1" -4 116083356256129}

{"+1"2.109601712645577, "1™ -9.431111061253313}

{"+1" 1.011955555555831,

{"+1™-33.18118539397123,
{"+1" -10.872416740956984,
{"+1™ -4 842928791659737,
{"+1™ -B0.31454432308786,

{"+17-2701748842059141,

{"+1"-20.76204601610873,

{"+1"-3.088051422948976,

" -3.065398632191728}
"-1"-2.4350966036637894}
-8.569186264886811}

1" -3.765355861931741}

"-1" -4 .805262140022778}

" -3.683850009783979}

C-1-4.321549531283424)
"-1" -3.667255025859788}

KIS{EERE
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KISERKR—MERIRZEANERERE | B0 MRDIkNME |, EEAERRESIEIE. BIERT
BRE— MR ISRAFIEREHTT.

EEECHEMIERISR | 8N NRDEART — M RIS ESTD. MRRISINSRERES SN
PEPORER | BEGRLNE  RREFTESMRIHYE. XNIEES | E2UHENREIEL.

ERNKEERETTERE | ARBREESMEFHERTRIYERESMRN.

KMeanspUiFR/ M EIE W AR T RHER wiki

paigz Sl

pai -name kmeans
-project algo_public

-DinputTableName=pai_kmeans_test_input

-DselectedColNames=f0,f1

-DcenterCount=3
-Dloop=10
-Daccuracy=0.00001

-DdistanceType=euclidean
-DinitCenterMethod=random

-Dseed=1

-DmodelName=pai_kmeans_test_input_output_model
-DidxTableName=pai_kmeans_test_input_output_idx
-DclusterCountTableName=pai_kmeans_test_input_output_cc

HiE2H

SHER

inputTableName

selectedColNames

inputTablePartitions

centerCount

loop

accuracy

distanceType

S

BN
MARTBETIIERIZY

2, LUEEDR , 33F
intfldoubleZ&HY

BARPIEEWL DX
25il% , BXh:
Partition_name=valu
e. NREZRIERS
namel=valuel/nam
e2=value2; IR EE
EZMP X, FEf
DT

BRAIEAREL

BRI FM , WRM
RECZ BT %
5, Bi&LLE

IEEEESH

EYESEE
L

1=

IFE2%7 . [1,1000]
IFE2%% . [1,1000]

euclidean(BR=(IERS
), cosine(GEfARIX
), cityblock(2m&1%

167

BEYIE , BOME/AT
7

giﬁ . BOMBIEEFRE
|

Bk, BOAMEEERT
BOKX

whISE
Bi% , EAAEL00

Bli% , BUAME0.0

aik, BAE

euclidean
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88> PAI PAIE; LR 45 AR
IEE) FFENA
random (FEH1RAEE
) tOpk(ﬁﬁ)\iﬁﬁliﬁ
initCenterMethod BB EE ; Em;opr(rl?r(:/giﬁsjﬁ) A% , BiA{Erandom
, external (8EXIIA
FOER) FHENE
initCenterTableNam . é' .
o RRIOERRS x££ initCenterMethod/g
external IF434
e, %J;iMEzﬂji—"'lﬁTJH?
, . " 8, seediRENEE
seed ?Dtéﬁ@*ﬂ*q:'? J—_Egéﬂ {E ) /_5—:; A‘Rx—l:l %Eﬁ
ER
enableSparse @é\t‘%ﬁﬁ%ét%ﬁ true , false 1%, EiA(Efalse
itemDelimiter i?;)\i%?%ﬁjj\ﬁqﬁ% AjE , BUAMBEATIE
élEﬂJ)\%E*ﬁEjﬁﬁ L
kvDelimiter =BT , keyFvaluefd A%, BWAMEES
ﬁ%ﬂf&
inputTableNameZHY
L) S .
appendColNames E‘Eﬁﬂﬁ@ﬂfﬁi‘% 51 Ali% , ERANMETCHHES
BLUESHIR
modelName sy TP Wik
HIHBRSEERE | *EIE@
idxTableName ﬁig{\e—coﬁiﬁﬁﬂﬁ *£=Z A
X"E
idxTablePartition EHERBERFRND x4 A%k, BUAREHES X
A -HER S 4753
clusterCountTableN 2 %;32?&%;; ¥, R
H
Ak, BT, &
centerTableName EiHER SRR WERSE
modelName
EEEES
SHEWR SHuEA
euclidean
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cosine

cityblock

BROAANTSE
BEBR
random
topk

uniform

kmpp

external

bl

W&z

create table pai_kmeans_test_input as
select * from

(

select 1 as 0,2 as f1 from dual
union all

select 1 as 0,3 as f1 from dual
union all

select 1 as f0,4 as f1 from dual
union all

select 0 as f0,3 as f1 from dual
union all

select 0 as f0,4 as f1 from dual
Jtmp;

paiftp<

pai -name kmeans
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SHoE

MIBNEER PR LK MDA OR | #088
BEHRpFRILAE 24 seediEE

MBNFRHIEEETKITEAIRPOR

MENEIESR | RE/NEIRAE , WITEHKD
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EAk-means++BERIEHKNMIGAPFIOS | 4
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-project algo_public
-DinputTableName=pai_kmeans_test_input
-DselectedColNames=f0,f1

-DcenterCount=3

-Dloop=10

-Daccuracy=0.00001

-DdistanceType=euclidean
-DinitCenterMethod=random

-Dseed=1
-DmodelName=pai_kmeans_test_input_output_model
-DidxTableName=pai_kmeans_test_input_output_idx
-DclusterCountTableName=pai_kmeans_test_input_output_cc

fantHiee

EEIPMML

<?xml version="1.0" encoding="utf-8"?

<PMML xmlns="http://www.dmg.org/PMML-4_2" xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
version="4.2" xsi:schemalocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2/pmml-4-2.xsd"
<Header copyright="Copyright (c) 2014, Alibaba Inc." description=""
<Application name="ODPS/PMML" version="0.1.0"/

<TimestampFri, 15 Jul 2016 03:09:38 GMT</Timestamp

</Header

<DataDictionary numberOfFields="2"

<DataField name="f0" optype="continuous" dataType="integer"/

<DataField name="f1" optype="continuous" dataType="integer"/

<DataField name="cluster_index" optype="continuous" dataType="integer"/
</DataDictionary

<ClusteringModel modelName="xlab_m_KMeans_2_76889_v0" functionName="clustering"
algorithmName="kmeans" modelClass="centerBased" numberOfClusters="3"
<MiningSchema

<MiningField name="f0" usageType="active"/

<MiningField name="f1" usageType="active"/

</MiningSchema

<ComparisonMeasure kind="distance" compareFunction="absDiff"
<squaredEuclidean/

</ComparisonMeasure

<ClusteringField field="f0" compareFunction="absDiff"/

<ClusteringField field="f1" compareFunction="absDiff"/

<Cluster

<Array n="2" type="real"0 3.5</Array

</Cluster

<Cluster

<Array n="2" type="real"1l 4</Array

</Cluster

<Cluster

<Array n="2" type="real"l 2.5</Array

</Cluster

</ClusteringModel

</PMML

RESA L
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KMeanst&Ed 57
ERER xlab_m_KMeans_2_76889_v0
EsEuAE CENTER_BASED
EES s 3
BEZEr | & a
1 0 35
2 1 4
3 1 25
FiA

REERE | (THETRARRITE  STNERRBARNN TR ISR ERS
#HIBIFE - pai_kmeans_test input_output_idx - ((NEBT=EI—HE)

cluster_index a
2
2
1
0
0

REFITE  (THIRSTRENY, STNERTENRESSIRTE

FHIRIFE - pai_kmeans_test_input_output_cc - ((REBTHI—&%)

cluster_count a
2
1
2

e VR

HMRIPFZSTHEZEMS N BEZEZRELMEXRRAEE. FAEN (
https://en.wikipedia.org/wiki/Linear_regression )

PAIfp<

PAI -name linearregression
-project algo_public
-DinputTableName=Im_test_input
-DfeatureColNames=x
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-DlabelColName=y

-DmodelName=Im_test_input_model_out;

HiZsH

BHEWR
inputTableName

modelName

outputTableName

labelColName

featureColNames

inputTablePartitions
maxlter
epsilon

enableSparse

enableFitGoodness

enableCoefficientEsti
mate

itemDelimiter

kvDelimiter

lifecycle

coreNum

24t
i, MINRE
g , EHATIREE

Ak, BHARELTAS
=8

Ak, MARNOKX
Ak, mAEHIRE
Ak, RAIMUPARE
ik, BEEWESI

%, EA SRR
THE |, IEREIER-

squared, AdjustedR-
Squared, AIC, BEHE
, RERNEE | (RE

Ak, EEEMEIIER
T | IEinEEtE
, plE , EEXE
[2.5%, 97.5%] , RfE
enableFitGoodness
HtrueftXNSEAS
£, BNZSEERE
Eyfalse

Bk, FREigzikvad
ZIERDRRF , RBEHE
enableSparse/y
trueBF4E3Y

Bli% , FEEETkey#
valueZ [BIRIDFRTT

, RER
enableSparsey
trueB4EN

ATk, REHEEHER
FNESTIEEE

A%k , 38 instancefy

el

SHYETTIR

enableFitGoodness
JtrueRTAIERE
outputTableName

doubleg&Ebigint3g
B, PRi&—51
FFEEISIUT
doublegiZbigint3$

B, BEEU T
string2RE! |, AN%E7

[true, false]

[true, false]

[true, false]

[1, 800)

BAE

100
0.000001

false

false

false

B TRRANME TR
", webTTERVAES

moon
I

BANMER" "

-1

AABITE
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B
s, S
memSizePerCore 27\’5 FEEMemory X 11054 20%1024]
S
MR EEE
FEEUESQL

drop table if exists Im_test_input;
create table Im_test_input as
select
from
(
select 10 asy, 1.84 as x1, 1 as x2, '0:1.84 1:1" as sparsecoll from dual
union all
select 20 as y, 2.13 as x1, 0 as x2, '0:2.13" as sparsecoll from dual
union all
select 30 as y, 3.89 as x1, 0 as x2, '0:3.89' as sparsecoll from dual
union all
select 40 as 'y, 4.19 as x1, 0 as x2, '0:4.19' as sparsecoll from dual
union all
select 50 as 'y, 5.76 as x1, 0 as x2, '0:5.76' as sparsecoll from dual
union all
select 60 as y, 6.68 as x1, 2 as x2, '0:6.68 1:2" as sparsecoll from dual
union all
select 70 as 'y, 7.58 as x1, 0 as x2, '0:7.58'" as sparsecoll from dual
union all
select 80 as y, 8.01 as x1, 0 as x2, '0:8.01" as sparsecoll from dual
union all
select 90 as y, 9.02 as x1, 3 as x2, '0:9.02 1:3" as sparsecoll from dual
union all
select 100 as y, 10.56 as x1, 0 as x2, '0:10.56" as sparsecoll from dual
) tmp;

BTwe

PAI -name linearregression

-project algo_public
-DinputTableName=Im_test_input
-DlabelColName=y
-DfeatureColNames=x1,x2
-DmodelName=Im_test_input_model_out
-DoutputTableName=Im_test_input_conf_out
-DenableCoefficientEstimate=true
-DenableFitGoodness=true

-Dlifecycle=1;

pai -name prediction
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-project algo_public
-DmodelName=Im_test_input_model_out
-DinputTableName=Im_test_input
-DoutputTableName=Im_test_input_predict_out
-DappendColNames=y;

BTER

Im_test_input_conf_out

oo B e B Fommm e o o +

| colname | value | tscore | pvalue | confidenceinterval | p |

o B o o oo B +

| Intercept | -6.42378496687763 | -2.2725755951390028 | 0.06 | {"2.5%": -11.964027, "97.5%": -0.883543} |
coefficient |

| x1 | 10.260063429838898 | 23.270944360826963 | 0.0 | {"2.5%": 9.395908, "97.5%": 11.124219} | coefficient |

| x2'] 0.35374498323846265 | 0.2949247320997519 | 0.81 | {"2.5%": -1.997160, "97.5%": 2.704650} | coefficient |
| rsquared | 0.9879675667384592 | NULL | NULL | NULL | goodness |

| adjusted_rsquared | 0.9845297286637332 | NULL | NULL | NULL | goodness |

| aic | 59.331109494251805 | NULL | NULL | NULL | goodness |

| degree_of freedom | 7.0 | NULL | NULL | NULL | goodness |

| standardErr_residual | 3.765777749448906 | NULL | NULL | NULL | goodness |

| deviance | 99.26757440771128 | NULL | NULL | NULL | goodness |

Fommmmm e B oo Fommmmm e o B +

Im_test_input_predict_out

Fommmmm e B LR B B e E R +
| y | prediction_result | prediction_score | prediction_detail |
Fommmmm o B e R ommmmm oo oo Fommmmmmm oo +

| 10 | NULL | 12.808476727264404 | {"y": 12.8084767272644} |

| 20 | NULL | 15.43015013867922 | {"y": 15.43015013867922} |

| 30 | NULL | 33.48786177519568 | {"y": 33.48786177519568} |

| 40 | NULL | 36.565880804147355 | {"y": 36.56588080414735} |

| 50 | NULL | 52.674180388994415 | {"y": 52.67418038899442} |

| 60 | NULL | 62.82092871092313 | {"y": 62.82092871092313} |

| 70 | NULL | 71.34749583130122 | {"y": 71.34749583130122} |

| 80 | NULL | 75.75932310613193 | {"y": 75.75932310613193} |

| 90 | NULL | 87.1832221199846 | {"y": 87.18322211998461} |

| 100 | NULL | 101.92248485222113 | {"y": 101.9224848522211} |
ommmmm e R TR e Fmmmm e +

GBDT[H]F

GBDT—— R RN , R—FHERIRENEE | ZEEZHSIRRRNERY , FIBNINEIC RN
RAREE, GBDT/LFHATAHEREIFEM ( Zit/3rkit ) | BxZERIFNEERTEMERIT , GBDTHIEMR
EIEFE . £%i83 (a) A Regression Framework for Learning Ranking Functions Using Relative
Relevance Judgments , (b) From RankNet to LambdaRank to LambdaMART: An Overview

HELS
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LFRIRE -

- T © (SziFdoublekBI Sbigint3EY, 55371580057

- 15&F : (SziFdouble B SbigintEay

- BRRIEESEYARER , AkErNEFEIESIEAFIF I RETINECIIEASUESES., Aokt
FINBEBANRIEN—NE |, STiFdoubleZtB SbigintiEY

BESHLRE W
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WIEFESE R

0.6
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0.6
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- FROCERENZEEY  BAIAZ regression loss, 1%6#%288Y : GBRANK LOSSIE3 , DCG LOSSIEI
, NDCG LOSSi&3Z , REGRESSION LOSS : mean squared error loss, &FRIZER

BIEEDAHS , NHRKERESREE I regression loss,

- metricZEE! : O(NDCG)- : normalized discounted cumulative gain ; 1(DCG) :
discounted cumulative gain ; 2 (AUC) Ri&rz0/1 label ( ZRIAME )

- RiE9ZLE : SBE[1,10000] , EAIA500

- F3EE : SEE(0 , 1],841A0.05

- R FEL WIREEEL , SBEI[2,1000] , EAIA32

- RERARE | WRAEE , SBE(L11], EAsll

- o RE DAY - WL, SEE[100,1000] , ATA500

- YIGREREALLAI: SBE(0,1] , #AIA0.6

- )| SREEASAEELE) - 3B (0,1], BKIA0.6

- MiEWELC B : SEE0,1) , BAIA0.0

- TauZ#{ ( Gbrank) : gbrank lossshfiTau£# , SEE[0,1] , EIA0.6

- I88UK#(p,regression loss5gbrank loss) : gbrank5regression lossHh{Si580EEL , BX
A1, WRpl , EEARRlabeliRgTop&circ label ; Hp<=18F , ARG , FRIFFEFKAY
label, 5BEI[1,5]

- BT - RREEEL , SBE0,10] , ERIAO

- fFfnewtonFEkFS SBE 0 (AR ) , 1 (A ) . EIA0

- FHED ZBVEAENE  SBE[1,1000] , BAIA500

TEE

- 1B I145R , 3T EIRER)IREEFNHESE | RIS B R EaBEEF T FEREISRF=ESR
BRI 14 EfNfeaturets,

- AR BIERIAHE | SEfsetipF

- DEFINNRBREARBIISE . pHFIREEN , SikffeatureoX, B, EEREE
DAY, ENFAFAENSHEERINIWEADES , RNENEERHERT, 15FESE
FhZAgbrankfFEIRZIE | IS FRFERET.

- REERSESE | IRKREEREA TMHEFIERE | BOABR MRARREESEE S

: regression loss:mean squared error loss

- GBDTSGBDT_LRERIAFRELRESEEIA—E] : GBDT BkiAAregression loss:mean
squared error loss , GBDT_LR 2ki\Alogistic regression loss, E#HGBDT_LRAFZEH
FIREREREERE | KRFERESARIAIRKRE.

- I RNV AEIN NTFEUES AL

- GBDTEIASHEFRESTTNR A FEEN 5 REE |, BAZIFMROCHZ,

PAI i8¢ (RBASERIRETR)

PAI -name GBDT -project algo_public -DfeatureSplitValueMaxSize="500" \

-DlossType="0" -DrandSeed="0" -DnewtonStep="0" -Dshrinkage="0.05" -DmaxLeafCount="32" \
-DlabelColName="campaign" -DinputTableName="bank_data_partition" -DminLeafSampleCount="500" \
-DsampleRatio="0.6" -DgroupIDColName="age" -DmaxDepth="11" -DmodelName="xlab_m_GBDT_83602" \
-DmetricType="2" -DfeatureRatio="0.6" -DinputTablePartitions="pt=20150501" -Dtau="0.6" -Dp="1" \
-DtestRatio="0.0" -DfeatureColNames="previous,cons_conf_idx,euribor3m" -DtreeCount="500";
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- name: HHEEZF

- project: (ATi%)EkiAprojectRalgo_public, WNEREFEHEERIProject , EEfgEalgo_public FRIEXE
B B3RS

- featureSplitValueMaxSize : ( @i% ) —MHIDRWFZAZLE |, SEE[1,1000] , EXIA500

-lossType : ( AifE ) IRACERENSEEY | BRAR O-regression loss, EAEFERIFERIRBIRESEY , U
HEEEFEregression loss, 151288 : 0-GBRANK LOSSiEX , 1-DCG LOSSiEX , 2-NDCG LOSS
183 , 3-REGRESSION LOSS : mean squared error loss

- groupIDColname;RBIgERT , MR BEEEregression loss,

- randSeed: ( BJi% ) BEHIERF , LU0%EEEL , SBE : [0,10] , EAIAO

- newtonStep : @&fERAnewtonFE%kES , A0, SEE : 0-AF , 1-f£MH

- shrinkage: ( BJi% ) &=, S8El(0,1] , #XIA0.05

- maxLeafCount : (ATt ) SAMFEL , LHUIEL , SEE : [2,1000] , BAIA32

- labelColName : BINFRFIEERN EIMFESI51E

- inputTableName : J[IEZRBINKRHIZRS

- minLeafSampleCount : ( AJif% ) M FHREDEAREL , H0EEL , S8E : [100,1000] , EAIA500

- sampleRatio : ( BJIE ) IJIREREARLLHI , SBE : (0,1] , BAIA0.6

- groupIDColName: ( BJif% ) iIEEHES , BIANGENFRIEL—E

- maxDepth : (7% ) "R AORE , L00EE , S8l : [1,11], EiAA1l

- modelName : iHAYERIZ

- metricType : metriczE8Y, ( ®Ji%k ) O(NDCG)- : normalized discounted cumulative
gain ; 1(DCG) : discounted cumulative gain ; 2(AUC) Ri&Rz0/1 label ( BRIAE)

- featureRatio : ( BJiE ) JIIZRARRERMFELLA , SEE : (0,11, EXIA0.6

- inputTablePartitions : ( &% ) FUMEMAR D K. BMARINNAIBMADKX , EH2ENINone

-tau : (H@i% ) Tau2#], gbrank losshITaus2 , BAA0.6 , 5BE : [0,1]

-p: (BJi% ) 158U, gbrankSregression lossHBUEEUEREL BIALUNRP 1SR labellR S/
p/label ; Hp <= 1B, MRS , (RIFEKRYIabel SEE : [1,5]

- testRatio : ( A% ) WIXEWELLA | SEE : [0-1) , EAIA0.0

- featureColNames : #IA\FRFFT)IZA94HES

- treeCount : ( AJi% ) t#4& , SBE [1,10000] , FXIA500

Nl

A EaE
HTEHEESQL

drop table if exists gbdt_|s_test_input;
create table gbdt_Is_test_input

as

select

*

from

(

select

cast(1 as double) as f0,

cast(0 as double) as f1,
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cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(1 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(1 as double) as f2,
cast(0 as double) as f3,
cast(1 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as f2,
cast(1 as double) as f3,
cast(1 as bigint) as label
from dual

union all

select

cast(1 as double) as f0,
cast(0 as double) as f1,
cast(0 as double) as f2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual

union all

select

cast(0 as double) as f0,
cast(l as double) as f1,
cast(0 as double) as 2,
cast(0 as double) as 3,
cast(0 as bigint) as label

from dual
) a;
BB
Fommmmm e o o Fommmmm e tomm e +
| fO | f1|f2|f3|label |
Fommmmm o tomm e B B oo +

[1.0]0.0]0.0]0.0]0 |
[0.0]0.0]1.0]0.0]1]
[0.0]0.0]0.0]1.0]1]
[0.0]/1.0]0.0]0.0]0]
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[1.0]0.0]0.0]0.0]0|
[0.0]1.0]0.0]0.0]0|

drop offlinemodel if exists gbdt_ls_test_model;

drop table if exists gbdt_Is_test_prediction_result;

PAI -name GBDT -project algo_public -DfeatureSplitValueMaxSize="500" -DlossType="3" -DrandSeed="0" -
DnewtonStep="1" -Dshrinkage="0.5" -DmaxLeafCount="32" -DlabelColName="label" -
DinputTableName="gbdt_ls_test_input" -DminLeafSampleCount="1" -DsampleRatio="1" -DmaxDepth="10" -
DmetricType="0" -DmodelName="gbdt_Is_test_model" -DfeatureRatio="1" -Dp="1" -Dtau="0.6" -DtestRatio="0" -
DfeatureColNames="f0,f1,f2,f3" -DtreeCount="10";

PAI -name prediction -project algo_public -DdetailColName="prediction_detail" -
DmodelName="gbdt_Is_test_ model" -DitemDelimiter="," -DresultColName="prediction_result" -Dlifecycle="28" -
DoutputTableName="gbdt_Is_test_prediction_result" -DscoreColName="prediction_score" -DkvDelimiter=":" -
DinputTableName="gbdt_Is_test_input" -DenableSparse="false" -DappendColNames="label";

B4R

gbdt _Is_test prediction_result

oo oo Hommmmmmmm e Hommmmmm e +
| label | prediction_result | prediction_score | prediction_detail |
Hommmmmmeee oo Hommmmmmm e Fommmmm e +

| 0| NULL | 0.0 | {"label": 0} |

| 0| NULL | 0.0 | {"label": 0} |

| 1] NULL | 0.9990234375 | {"label": 0.9990234375} |

| 1] NULL | 0.9990234375 | {"label": 0.9990234375} |

| 0| NULL | 0.0 | {"label": 0} |

| 0| NULL | 0.0 | {"label": 0} |

Fommmmm o o o o +

ihEIdEetrec

etrec2—item basefINENTIREL , BMAARMIIEE =5 , WIBER T , F—Fuser , B Flitem,
=FIRIERT : 5% huser , B Flitem , F5=%Apayload. HitH AitemZ [BBILIE topKiFthTTS 80

gl

Wi HdE
HEHFESQL

drop table if exists etrec_test_input;
create table etrec_test_input
as

select
*
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from

(

select

cast(0 as string) as user,
cast(0 as string) as item
from dual

union all

select

cast(0 as string) as user,
cast(1 as string) as item
from dual

union all

select

cast(1 as string) as user,
cast(0 as string) as item
from dual

union all

select

cast(1 as string) as user,
cast(1 as string) as item
from dual

) a;

WA HaER

B o +
| user | item |

drop table if exists etrec_test_result;

PAI -name etrec -project algo_public -DsimilarityType="wbcosine" -Dweight="1" -DminUserBehavior="2" -
Dlifecycle="28" -DtopN="2000" -Dalpha="0.5" -DoutputTableName="etrec_test_result" -
DinputTableFormat="user-item" -DmaxUserBehavior="500" -DinputTableName="etrec_test_input" -
Doperator="add" -DselectedColNames="user,item";

B4R

etrec_test_result

oo Hommmmmmmeeee +
| itemid | similarity |
Hommmmmmeee Hommmmmmmeeee +
[0 11

[1]0:1|

o o +
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PAIELEA A

b yiEl 3

db

B

1=
a2

JEIBRERE ( confusion matrix ) RAICTE |, FiIRTHEEES , ELEEFI—RRIMITEER, FERT

EERDRERFLIRUEE | TS RERBEREE—NEEENERE. FAENIUSE

ConfusionMatrix

BixaEH
SRR

FREiEaRERPE HiE

label

RSt ERI5E SEE . i

prediction_result

BHE oliE, AT ENEEEA TS

RS Ranr R PE SEERE, ik

StrERRIE AT

IFEERRREE STHIE, ik, S0, ik

—oyEERT |, ISEIEE E TR abel{E
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Hg8SIPAI
" E "
=
=
=
PAIfs <

- B LabelfYists , R, BRES

RETE

pai -name confusionmatrix -project algo_public \

Rl

=13

me ]

- NEE BRI

w

-DinputTableName=wpbc_pred \

-DlabelColName=label \

-DpredictionColName=prediction_result \
-DoutputTableName=wpbc_confu;
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- FRTFERIEBNRAI

pai -name confusionmatrix -project algo_public \
-DinputTableName=wpbc_pred \

-DlabelColName=label \

-DpredictionDetailColName=prediction_detail \

-DgoodValue=N\
-Dthreshold=0.8 \

-DoutputTableName=wpbc_confu;

sHiRE
S¥key &R
inputTableName
labelColName

outputTableName

inputTablePartition

predictionColName

predictionDetailCol
Name

threshold

goodValue

lifecycle

Bl
plliEe

id

w N PO

S

Wide , BINRAIZRS
. BOFTE HER

Wik , [Rialabelzl&

s , BIHERE | FhE
Bk

Ak, BARE

partition

BT , UL
label5l% , LABE
SEREERT | ZEHw
m

B , FlEERER
detail7% , HiEER
B , ZEHWR
ai% , XA
goodValuefJH(E
A%, R, 8E
WIEREREETRIRY

labell® , HisEHE
B , iZSEWm

aJidk , IEEmHRE
anfEHA

label

> > »

S#valueriEm

IFEEEY
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'ﬁ example input ... @j'
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FERIRSE

[FEiEaREAE Hix

label

RS RaRERPIE BmE | pit

prediction_result

HWiE Bk, A haREREEATESE

REEERERERZPE SieemE vt
StrERFE A e

IFEERAREE S0HIE, wIiE, J0, ik
THER | EEIEEI T abel{E
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ErEalE th GRS
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S WPOERE | tER
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SHHEA

j"*_ﬂ s _—,-:_,-E;HF-J Feis

prediction_result
[SEsnal]

SRS (2

By [RiaoRERH] |

-B [Tl SEERS1]

-1ET [FONERMERS) | B

prediction_detail

- RSB EUNSSRE AT

EHRERAT

ZRRMEBHFERTUNEAY | ATFRITRE, ERRIT

CIYNSieviz:
<R SHFIR KD EREI1000
, USSR fillLabel” %1, XAME—RRERIAIprediction_result
2" FullLabel fOHEZRF"

[RiALabel” %l
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@ dota_temp pai t... @j

‘__
‘_
Ay

SNy

PR S

) e e
B WIEFELD U N . - N Sensitivity a Specificity a Precision « Accuracy a Fla e
hard 3 20 0 1 075 1 1 0.9583333. 0.857. 08333.
15 7 2 0 1 0TI, 0.8823529., 0.9166666.. 09375 08139..
soft 4 18 L] 1 08 1 1 0583333, 0.685.. 0.8636..

- TERELERERR , HFMacroAveraged—Iil , @&/ NLabelfStFHYIIE
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e e S B
S
Ea

Accuracy 0.9166666666666666

Kappa 0.8339100346020759

LogLoss 0.1373265360835137

MacroAveraged {"Accuracy™0.9444444444444445 "F1"0.894510 010! “FalseDi "0.0392156862745098," 0. 5 "

1
"Recuracy”: 0.9444444444444445,
"F1": £94510582010582,
"Falst SC 0.0392156!
"Falsellegat
"Happa":
"Negativel 0.967460317460317
Seaienp————
"Sensitivit: 0.85,
0.9259259259259259,
e =a
"Truel 7.333333333333333
}
' ] FiHSE
L LF LT IS-=

i

hard - 3 1 0

soft 4 0 1 4

-l

PAIfp<
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PAI -name MultiClassEvaluation -project algo_public \
—DinputTableName="test_input" \
-DoutputTableName="test_output" \

-DlabelColName="label" \

-DpredictionColName="prediction_result" \

-Dlifecycle=30;
BHIRE

SHER S SEFNER
inputTableName W% , BINZRRIZRS -
: i ik, MARHEES
inputTablePartitions SHESK
outputTableName Wik, HERERS -

ik, MARIRLA
labelColName label512
predictionColName g\b&e@u}gmu%% -

Bl , FRUEERATER
predictionDetailCol 5, 1&=an )
Name { "A" 0.2,

“B” :0.3, "C",0.5}
| ) e § A N
lifecycle ﬁ%ﬁ,ﬂ?amﬁuﬂjﬁﬂﬁi IEE¥
coreNum % , B0 IEEE
- %, 8MONRE B, SBEIO,

memSizePerCore ( BTk ) 65536)

£EERFRMISONIBIREA

{

"LabelNumber": 3,

"Labellist": ["A", "B", "C"],

"ConfusionMatrix": [ // i&#&Ek% [actual][predict]

[100, 10, 20],

[30, 50, 9],

[7,40,90] ],

"ProportionMatrix": [ // #&17HI5LE [actual][predict]
[0.6, 0.2, 0.2],

[0.3, 0.6, 0.1],

[0.1,04,0.5] 1,

"ActualLabelFrequencylList": [ // B MabelFIELAYEE
200, 300, 6001,

"ActualLabelProportionList": [ // &Mabel IESLAY LY
0.1,0.2,0.7],

"PredictedLabelFrequencylist”: [ // FEMAYEMabelgV21 8
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300, 400, 400],

"PredictedLabelProportionList": [ // FMAYE Mabelf9 55
0.2,0.1, 0.7],

"OverallMeasures": { // LRI 8RR

"Accuracy": 0.70,

"Kappa": 0.3,

"Macrolist": { // EMabelfEIFAIIE

"Sensitivity": 0.4,

"Specificity": 0.3,

by
"MicroList": { // {RIEEMabelf9TP, TN, FP, FNAIFD , 1+ EAYEIR
"Sensitivity": 0.4,

"Specificity™: 0.3,

b
"LabelFrequencyBasedMicro": { // B&Mabel A EirAE RN TSE
"Sensitivity": 0.4,

"Specificity": 0.3,

b

b
"LabelMeasuresList": [ // & Mabelf9fgtR
{

"Accuracy": 0.6,

"Sensitivity": 0.4,

"Specificity": 0.3,

"Kappa": 0.3

b

{

"Accuracy": 0.6,

"Sensitivity": 0.4,

"Specificity": 0.3,

"Kappa": 0.3

b

]

}

Bl
MEREEE , HdEFexample_input_mc_eval

id label prediction
0 A A
1 A B
2 A A
3 A A
4 B B
5 B B

194

detail
{ "A"
0.4}
{ "A"
0.55}
{ "A"
0.3}
{ "A"
0.1}
{ "A”
0.8}
{ "A"
0.9}

: 0.6,

1045,

:0.7,

: 0.9,

:0.2,

:0.1,

uBu .

IIBII .
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6 B A é‘é} :0.52, "B" :
7 B B 86'}6\ :04, "B":
8 B A 84,}0\ :0.6, "B" :
9 A A ézé} :0.75, "B" :
elfE Ity

@ example Input_mc_. j
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label

prediction
TR

TS REER (O

detail

-CRMREWT

25 REEE tERE FHEE

iEhma Ea

Accuracy 07

Kappa 0300000090009009

LogLoss 04548640449724484

MacroAveraged {CAccuracy™07 F1"0 FalseDi YRate"0.29 L 15 0.3, 15

"Accuracy”: 0.7,

"F1": 0.696269696949427,
"FalseDiscoveryRate”: 0.2916666666666668,
"FalseNegative™: 1.5,

"FalseNegativeRete™: 0.3,

"FalsePositive": 1.5,

"FalseFositiveRzze™: 0.3,

"Kappa": 0.3383323228223223,
"NegativePredictiveValue": 0.70833333333333;

"Precision”: 0.7083333333333333,

"Specificit

>

"Truelegacive”

- B Mabel9FIHEEWT -
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25 &7l LB FItEE
- BREIHISONAIT
{
"ActualLabelFrequencyList": [5,
5],
"ActualLabelProportionList": [0.5,
0.5],
"ConfusionMatrix": [[4,
1],
(2,
311,
"LabelList": ["A",
"B,

"LabelMeasureList": [{
"Accuracy": 0.7,

"Auc": 0.9,

"F1": 0.7272727272727273,
"FalseDiscoveryRate": 0.3333333333333333,
"FalseNegative": 1,
"FalseNegativeRate": 0.2,
"FalsePositive": 2,
"FalsePositiveRate": 0.4,
"Kappa": 0.3999999999999999,
"NegativePredictiveValue": 0.75,
"Precision": 0.6666666666666666,
"Sensitivity": 0.8,

"Specificity": 0.6,
"TrueNegative": 3,
"TruePositive": 4},

{

"Accuracy": 0.7,

"Auc": 0.9,

"F1": 0.6666666666666666,
"FalseDiscoveryRate": 0.25,
"FalseNegative": 2,
"FalseNegativeRate": 0.4,
"FalsePositive": 1,
"FalsePositiveRate": 0.2,
"Kappa": 0.3999999999999999,
"NegativePredictiveValue": 0.6666666666666666,
"Precision": 0.75,

"Sensitivity": 0.6,

"Specificity": 0.8,
"TrueNegative": 4,
"TruePositive": 3}],
"LabelNumber": 2,
"OverallMeasures": {
"Accuracy": 0.7,

"Kappa": 0.3999999999999999,
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"LabelFrequencyBasedMicro": {
"Accuracy": 0.7,
"F1": 0.696969696969697,
"FalseDiscoveryRate": 0.2916666666666666,
"FalseNegative": 1.5,
"FalseNegativeRate": 0.3,
"FalsePositive": 1.5,
"FalsePositiveRate": 0.3,
"Kappa": 0.3999999999999999,
"NegativePredictiveValue": 0.7083333333333333,
"Precision": 0.7083333333333333,
"Sensitivity": 0.7,
"Specificity": 0.7,
"TrueNegative": 3.5,
"TruePositive": 3.5},
"Logloss": 0.4548640449724484,
"MacroAveraged": {
"Accuracy": 0.7,
"F1": 0.696969696969697,
"FalseDiscoveryRate": 0.2916666666666666,
"FalseNegative": 1.5,
"FalseNegativeRate": 0.3,
"FalsePositive": 1.5,
"FalsePositiveRate": 0.3,
"Kappa": 0.3999999999999999,
"NegativePredictiveValue": 0.7083333333333333,
"Precision": 0.7083333333333333,
"Sensitivity": 0.7,
"Specificity": 0.7,
"TrueNegative": 3.5,
"TruePositive": 3.5},
"MicroAveraged": {
"Accuracy": 0.7,
"F1": 0.7,
"FalseDiscoveryRate": 0.3,
"FalseNegative": 3,
"FalseNegativeRate": 0.3,
"FalsePositive": 3,
"FalsePositiveRate": 0.3,
"Kappa": 0.3999999999999999,
"NegativePredictiveValue": 0.7,
"Precision": 0.7,
"Sensitivity": 0.7,
"Specificity": 0.7,
"TrueNegative": 7,
"TruePositive": 7}},
"PredictedLabelFrequencyList": [6,
4],
"PredictedLabelProportionList": [0.6,
0.4],
"ProportionMatrix": [[0.8,
0.2],
[0.4,

. 0.6]1}
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TSP

TR ST IFITEAUC KSKFL score , ERTMIHEIRATEKSHLZL , PREIZ , ROCHIZ: , LIFT chart, Gain

chart , ERTEFS BTG

PAI#y

pai -name=evaluate -project=algo_public
-DoutputMetricTableName=output_metric_table
-DoutputDetailTableName=output_detail_table
-DinputTableName=input_data_table

-DlabelColName=label
-DscoreColName=score

BiE8H

SHEWR
inputTableName
inputTablePartitions
labelColName

scoreColName

groupColName

binCount

outputMetricTableN
ame

outputDetailTableNa
me

positiveLabel
lifecycle

coreNum

memSizePerCore

SHFCERA

S
i
i
i
i

Ak, MARSX
sk, BIiRFIRY5IE
ik | scoredlfY%I4

aik , 54E5IRY51E

, BT EHS R
A% , itEKS , PRE
It EHRS D R E >
ME

Wide , mHAYiERER

, %, tERERFIER

8, 88AUCKSF1
Score=17

ik, BHATEER
FAREIER

Ak, [ERFARRIDR

Eﬁiﬁ , RS
HA

Ak, O
Ak, RFE

& &

SHUEFTEI

BOAME
BINEFEER
ZKIA1000
AR 1"
FOATRE
NS
NS
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[RIatreE53

label

o5

prediction_score

IFHEARH RS

1T 5KS, PREISIRITHES o Al 118

1000

SHRFIFE (S iFstring28 ()

- B [FarEsIFIE] | ATLARROER" [RiaLlabel” 71

B [2%E501518] | JLUERE" Tl 51, X ME—HREAAprediction_score

- 1B [IEEARREE] | TSR AR R A RS E

- 1B [IHEKS PREEIFIHESEMDREZOMME] | aEREEIESDZ 0 1ME . BAIA1000
-BY [DEFFIR] | EFEHToBEIHEITRTRIS o EEEN S B

ZRER
BUAE" —oRFHh 'PREAEAREEHERSER BEEIMMORS "TUEETWITFEHER |, i TE
Fi~
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TSRS

GRS

ROC

ROC ROC

[E]TFAEBL T

- BT TS RRIAE

0.8369

0.6367

05364

5082

1918

7000

, TN EIREEERAYAS

© )
o o

3i7)

, BEEMIRERRE. HPiEinaEsSsT,

SSE, SSR, R2, R, MSE, RMSE, MAE, MAD, MAPE, count,yMeanfipredictMean,

PAI i5<

pai -name regression_evaluation -project algo_public
-DinputTableName=input_table

-DyColName=y_col

-DpredictionColName=prediction_col
-DindexOutputTableName=index_output_table
-DresidualOutputTableName=residual_output_table;

SHEWR
inputTableName

inputTablePartitions

yColName

predictionColName

indexOutputTableNa
me

S¥omr
s , MINFRAIRR

Ak , MARTIEES
SitENOK

DAV EBJ)\?EJ?iZ IQ
257, #fEk

Wide , TRNEREZLE
&, BERE

Wik, Bl FErREIEER
*=2

SHUEFTEI
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223 PAI PAIEL LA AR
residualOutputTable Wik, REEAERE )
Name TERA
intervalNum Ak, BAEXIEAE - 100
lifecycle TR GREREENE ey SRR
coreNum g& , ¥EEinstance™ s
memSizePerCore Eﬁ% BN FNRE
mHER
BlEfgtrm R
BHERE—Nson |, jsonNFEHEA
FERRAR i35
SST ISE TN
SSE REF¥AH
SSR EI/ERZy=7N
R2 FIEEREL
R ZEEKXE
MSE WHRE
RMSE WARIRE
MAE FIYEINRE
MAD FIRE
MAPE BN EDIRE
count 7E
yMean [RIn BRI E
predictionMean FRNEERASE
o
FUNEARE IBTRETTUAIEM , FNEAN - JIIGERFITONEYE ; M ATUNER ; EREUESER
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H88ZSPAI PAIE AR 415
pai -name prediction
-DmodelName=nb_model
-DinputTableName=wpbc
-DoutputTableName=wpbc_pred
-DappendColNames=label;
8Zs#
Ex’\\\ N —
BHET stin T Eavik, BME/E
inputTableName HIRIMANR =5 WhISE
modelName i) e WA
outputTableName e fant S x4 WAIEE
BNFRFPLFIESTR
featureColNames MpYfeature , ZFILA 1k B, EBNAEEATES!
ESHR
A EEMNAOTA e
appendColNames ?ﬁﬁ%f;gg%wwﬁﬁ* ATk , ERIATHING
MARPIEEPLD X
255, &=
Partition_name=valu
. . e, MNREZRIERXS ok , BANERRAE
inputTablePartitions namel=valuel/nam A9FTBpartition
e2=value2 ; WNRZE
EZMHKX | FEfs
"o
outputTablePartition  IHFIRHFHD X /E_J/@\ , BOAEIHZRA
TX
~ B, EOA
resultColName HHZFRFresult 715 prediction_result
" ali% , BOA
scoreColName thaRpscoredl& prediction_score
. - : ali% , BOA
detailColName mERPdetail7& prediction_detail
ot * =P ray
enableSparse iﬂ%ﬁéﬁ%mé‘jﬁ%h true , false Al , BhiAfalse
: . HRNREIETEIIE Ve mp |2
itemDelimiter gy ok , FIATHE
HMAREUENTERIE
kvDelimiter AT, key#FOvalueRd ik , BAES
DEIRF
, N % B ASEESE
lifecycle SRR SE ERY Hﬁﬂ{@  RRINREER
AT
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#hEHHT(NaiveBayes)
n

y' = arg y log(p(x) | | pleily))
prediction_result A=; : TuLL 'i!-= 1

p = 10g(p(Ymaz) * | | (i [ymas))

prediction_score AT : 'i!-=1

plzi(1y)
p[Ii‘y] o 1 y

(ily) = 1 ex [—[I_#sz
ge:@;%;ﬂ W= 2T P 2l
KIS{E(KMeans)
i
k= arg k d(z; — ci)
prediction_result A% : TFLTT

prediction_score AT

¥

| dlr —c)=(r—c)(r—rc)

f
Az

c
vrrVee

cosine:
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a1 = —_— a1 =
dlr —c) = | —¢
cityblock:
HHiRes
, prediction_resu prediction_scor prediction_deta
7% RE it e i
- P
=5k SOgLRs eI Fblabel Flllabeliofise | 2 Laoe PR
N =g, =<
LinearSVMig&!  FUitlabel Flabelpgir =1 ool AN
RandomForests  smgiabel Filllabelgoigie = i20e KA
N =FN =¥
GBDTLRIZE!  Flliglabel Fillabeligise | 2 ooe P
. e _— log(Flllabel#Y & Mabel R ERS
NaiveBayest®Z  FllAYlabel Iz) RI89 log(HE=)
N =HN =¥
xgboostEE ST label Fllabeliofise | 2 Laoe PR
. . mA HYs
E5% o0 9 gmaglabel Filabelpgie =1 ebel RN
—|—|—£ 'y
RoplomForests - smaiglabel Folabeligfize |1, DEUEED
. - ; log(Filabelf FMabel REXS
NaiveBayest&HY FmAYlabel tﬂﬁg,fg)* FEEI’\J log (#E25)
LinearRegressio . label%# : [E])3
@lE g zs EI3E -
GBDTHEE zs A ooeiE - B
xgboostiz zs A ahelplE S
. TUHIER BFTUROSE A
gk Meansiia %wm:@b 3 Eg%uq% 9 Eté%'q% 9
il
Mhstgiz

create table pai_rf_test_input as
select * from

(
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select 1 as f0,2 as f1, "good" as class from dual
union all

select 1 as f0,3 as f1, "good" as class from dual
union all

select 1 as f0,4 as f1, "bad" as class from dual
union all

select 0 as f0,3 as f1, "good" as class from dual
union all

select 0 as f0,4 as f1, "bad" as class from dual
Jtmp;

IR

PAI -name randomforests

-project algo_public
-DinputTableName="pai_rf_test_input"
-Dmodelbashame="pai_rf_test_model"
-DforceCategorical="f1"
-DlabelColName="class"
-DfeatureColNames="f0,f1"
-DmaxRecordSize="100000"
-DminNumPer="0"
-DminNumObj="2"

-DtreeNum="3";

PAIFT

PAI -name prediction

-project algo_public
-DinputTableName=pai_rf_test_input
-DmodelName=pai_rf_test_model
-DresultColName=predict

PS-SMART—#53%

PSES¥IRSSES ( Parameter server ) &R, PSENTFRREAAMEIEENTEL. E&II4MES. SMARTE
Scalable Multiple Additive Regression Treef9485 , 2Gradient boosting decesion tree (GBDT){EPS_LAY
—AEH, EFPSHISmartSCIAJLASHFRIZEEA, JUHARAERY)IE4ES , JUEEFA R LEET, BB
failoverTigg , foEMYF. ERT, PS-Smart>XRFESfEUREl. IIGBERMITHEER , DRBHREEEN

, FEEESEEMSEINE L.

R F3F
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i®) asa_smart_1500n_.. )

\

@ PS-SMART =% :;;;.:;.

|

—

II |
@=v2 @) (@ rs-suarTEM-2 @) (@) cotest_smart b, @)

i

ElhE I WEEIFEIEFS T—PS-SMARTZ S 48R, MHEa31 , XA

- MHIRE : offlinemodel , EHR—IIFUNEH . BRIASISFHHMTFHRRES

- IR  RARTHEIER , Ak, BATHRAEHEPS-SMARTHIUA Y | SFREMFH =
WS, THbiERERE. EXNEUERNEREEK , ANME , SRR AEMEHE.

- EIEAHIEE MR | FHIEEEN , B=MEEMREAE (FNSE0RA )

PAI -name ps_smart

-project algo_public
-DinputTableName="smart_binary_input”
-DmodelName="xlab_m_pai_ps_smart_bi_545859_v0"
-DoutputTableName="pai_temp_24515_545859 2"
-DoutputlmportanceTableName="pai_temp_24515_545859 3"
-DlabelColName="label"
-DfeatureColNames="f0,f1,f2,f3,f4,f5"
-DenableSparse="false"
-Dobjective="binary:logistic"

-Dmetric="error"
-DfeaturelImportanceType="gain"
-DtreeCount="5";

-DmaxDepth="5"

-Dshrinkage="0.3"

-DI2="1.0"

-DI1="0"

-Dlifecycle="3"

-DsketchEps="0.03"

-DsampleRatio="1.0"

-DfeatureRatio="1.0"

-DbaseScore="0.5"

-DminSplitLoss="0"

i
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PAI -name prediction
-project algo_public
-DinputTableName="smart_binary_input";
-DmodelName="xlab_m_pai_ps_smart_bi_545859_v0"
-DoutputTableName="pai_temp_24515_545860_1"
-DfeatureColNames="f0,f1,f2,{3,f4,f5"
-DappendColNames="label,qid,f0,f1,f2,f3,f4,f5"
-DenableSparse="false"
-Dlifecycle="28"
A
S¥uREA
HEESH
E \\\ hY
Paif SR BUETR LA S Eaui, Bk
5% , Densef&
NRBEEEHE
2R3 ( bigintag
~ N double) , Spar
BINFRFIEER N,
featureColNam . ny 14 se KV RBE e
. kvigz(rh
keyFlvalue#Bis
IMREUE , B
EFRFER,
HE, IF
stringf&TUFIZY
bz i BAFRIRESF B85, 8 o
2/\E | N 2] Y\
labelColName | - @EREES) z mEsEiE R O
EEERT | L
WN—532:A7 40,1
- . BILMREITHEA FI%E , IFE . N
= | el B SE
ST HRERIER
,\f«*’%ﬂ;"‘t’f%ﬂkVIEﬂ
VAN (=1 Mg
enableSparse EEERIE 73 Bkﬁff_%?;ﬁ N [true, false] Ak , Bhikfalse
RFFARES
411:0.3 3:0.9
anutTabIeNam P ) ) Witk
modelName HHREE - - WASE
outputlmporta B EEEN ) X N
nceTableName R&E i, FARE
inputTableParti BAEHE i i B, &z

ds=1/pt=1
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outputTableNa
me

lifecycle

BiE2H

Paifs &I

objective

metric

treeCount

maxDepth

sampleRatio

featureRatio

HREIRR

HEREanEER

SHER

ElaEseSis

RaCEElaeSEt]

wEE

WRKRE

EERALLD)

FHIEREEELG)

METSHIAES

L2AETHIRE S

HHFOdpsE
R THFIRE

_t AAE, 7

LAERSmarte

TERITTNZE 4

, FRIHMT

TRRS

S¥oEir

BRI E
BERETEIH
A, FEIEE
?:F oA

binary:logistic

W25 ERYTFAH
1EFREEY | i
ElogviewE
coordinatorfl§
stdoutdr

PRI |, 1)ll145
A 1E) SRR
£IFtY

— IR AR
&, FRINERS (AP
E‘E%’?.’i%\FH'?Tﬁ
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AFEESTETS[INE)
KD EIRE
XFS |, 155
?:S%% , sl

AREESTELS N
SR —EBDYHIE
XFS |, 155
?:E_J%% , sl

EHFH RN
£ REATT 2PN
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b, SHYAHE
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shrinkage

sketchEps

minSplitLoss

featureNum

baseScore

featurelmporta
nceType

Ur{bISketchisE

RINDRIRKE

®

FHIEEE

ERFmEM

FSEEEERE

USRIRTLAIAAR
ZIT,

Kgi&Esketchftt]]
BIDALRREIE
, ECA
O(1.0/sketchEp
s). IX/MEH
, VI SRAF#Z
, —RARE
%0
PHEHTURTHRR
AYER/MIRICZEAL
ZEHEK , 55
HHRT

FHIERY MR L B
RAFHIEID, %4
HEGUERR
RIREES

FLAREARI)MG
FRNE

TTESIEEE M
HOEEY,

weight : &8
| ZEHIE D
FHFERDIREL

, gain : {28k
| IZEHIETRAY
EIShrs

, cover : fEHEY

o IZIEIEED
HORBESHIE

(0.1]

0.1)

AEE

" Weight" , "
gain” , " cove
rII

A% , BAA90.3

Ak, BUAA
0.03

Bk , BUAMEO

Bk

Bi% , EAIAEO.5

aJik |, BA
" gain”

EEEI
1. objective?EREINYS AP BEISERENE , —HXMwebREAERBAFIEE , FREAR
P, ¥ 1THhEIEE Abinary:logistic,
2. metricBIXIRIKE R : loglossiFiznegative loglikelihood for logistic regression, errorg iz
binary classification error, aucxgiZArea under curve for classification,

FATVRIG

Paom Lo "OBEE s R SR BA
memSizePerCor  BMZHINEX BMZCMERRY TEEEsy Bli% , BAB)
e /N (MB) WFEL, 10246% = yalid

210



HMESFSPAI PAIEEBH5tAR

FIGBRF

=0yl
HoRERL

LADenset& = #5= 11

drop table if exists smart_binary_input;
create table smart_binary_input lifecycle 3 as
select

*

from

(
select 0.72 as 0, 0.42 as f1, 0.55 as f2, -0.09 as 3, 1.79 as 4, -1.2 as f5, 0 as label from dual

union all
select 1.23 as f0, -0.33 as f1, -1.55 as f2, 0.92 as 3, -0.04 as 4, -0.1 as f5, 1 as label from dual
union all
select -0.2 as f0, -0.55 as f1, -1.28 as f2, 0.48 as 3, -1.7 as f4, 1.13 as f5, 1 as label from dual
union all
select 1.24 as f0, -0.68 as 1, 1.82 as f2, 1.57 as f3, 1.18 as f4, 0.2 as f5, 0 as label from dual
union all
select -0.85 as f0, 0.19 as f1, -0.06 as f2, -0.55 as f3, 0.31 as f4, 0.08 as f5, 1 as label from dual
union all
select 0.58 as f0, -1.39 as f1, 0.05 as f2, 2.18 as 3, -0.02 as f4, 1.71 as f5, 0 as label from dual
union all
select -0.48 as f0, 0.79 as f1, 2.52 as 2, -1.19 as 3, 0.9 as f4, -1.04 as f5, 1 as label from dual
union all
select 1.02 as f0, -0.88 as f1, 0.82 as f2, 1.82 as f3, 1.55 as f4, 0.53 as 5, 0 as label from dual
union all
select 1.19 as f0, -1.18 as f1, -1.1 as f2, 2.26 as 3, 1.22 as f4, 0.92 as f5, 0 as label from dual
union all
select -2.78 as f0, 2.33 as f1, 1.18 as 2, -4.5 as 3, -1.31 as 4, -1.8 as f5, 1 as label from dual
) tmp;

HIEABUT
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= £

1 0.72
2 1.23
3 02
- 1.24
5 -0.85
G 0.58
7 -0.45
8 1.02
9 1.19
10 -278
R H6FIIL.
Ik

0.42
033
-0.55

-0.68

-1.39
0.79

-0.88

0.55
-1.55
-128
1.82
-0.06
0.05
2.52
0.82

L

-0.09

0.92
048

182
226

-4.5

-0.02

156
122

-1.31

0.08
1.71
-1.04
0.53

0.92

ANRE EFFFR |, BLEIGEURTIIZRA M. EElabelnBFRF |, 0,f1,12,3,f4 fS45ES. EiEASERE
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Area under curve for classification r

wiZhE fliE IEE @
2

REAFE FliE IEE8 @
5

HoEsEteml BlE (0,11@
10

FHEFEEEA aliE (0,11@
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1.0
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HE&ZF>PAI PAI&

EAHRER

FHEMETLAER , Bix2BitE. REMHEERA , BREESZRRAEHELETHERNRR | 57
X ER4E HSLFRAYE.

SNSREAEIE4 , JLUBTHTRANRERERIE Bl , BAETHR, AT RAFERF
1S, BEALREHRtELT. B PSEEFEERRIREIRIRA ST  HAEERITHE , HiER
SRR R IBINEARFRTIE,

FER= B3 = FATIELG

=-_-I-|-|-
= |—_p_

__,q..l.l - E‘-’:;_:I.:II

FMEHIRESN (MB ) Tt P25 ()

B | = -
o W — = W

AJLUEI Logview(HEFLAttp://logview.odps.aliyun-inc.com:8080/logviewFFskAdhttp§kiz)
CoordinatorfstdoutEEmetriciH{E, —PS-Smartl)I|MEEZEESMtask , AfEZ Mogview , BE
GRS EPSH K mtRYlogview , I E

[415ub Instance I

= _fca_4237_ag24_¢

It odps aliyun-
inc com/apias 6220 6c0a 4237 2924 912d: FFCiBANZN 1anhVYy XPREBTX09CTZ0XMDL NZMOL DEOOTYXMDQ4MTASeyJTAGFOZWAlb
NVAXJIZSIBWyI Byb2pIY3RzL SteaIrY ZIWMTeWN TIZMDKONIQSY TE2MiJmZil TEYZDINZVIMIY1 119XSwiVmVye2ivh
[415ub Instance ID = 201705230946540811710_2680_474d_a5b1_67e61a511cT1
aliyun-ine com odps aliyun-
inc comapigp=sre mpi aiqo dev&i=201 17160 2e9d 474d a5b1 67e61a511c7 1&token=cmU1 N1.1a1JSYOFBPSXPREBTX09CTZoXMDL NZMOLDEOGTY xMDa4MTY seyJTAGFOZW1I
n v Wiesb3cil CISZXNVAXJIZSIEWyJh Byb2pIY3RzL 9t GIYWnb 19KZX WaW5Zd GFUY2Vzl ZwMTewNTIZMDKONIUOM DR ez TBMmUSZF B0ZIRKXE 1Y] FINJAINJFNTEXY Zexi SXSWIVIVYC2Ivt
[41Sub Instance ID = 201705230947 14a6e 38169_72c3_d42e_8462_244772713063
TN liyun-ine. com 8080 oqvie dps alivun-

inc com/apiay

re_mpi algo dev&i=201705230947143636169 72c3 442e 862 24477 1hIZnIreVVDU2FHTINCCDNIbWVOOUdJPSXPREBTX09CTZ0MMDL NZMOLDEOOTYXMDa4Mzkse v TdGFOZL

[41PS5201705230947148bd31ded_Zae_4503_Bcba_ddobetarsete: running

[41PS201705230047148bd31ded_2ae_45b3_Beba_d4bbetdfes: :47:31 GetJobDestriptionTask_sre_mpi_algo_dev_201705230047 1426638169_72c3_442e_8d62_244772713063_PS_0_0_get_description_0:0/0/0[0%]
[41PS201705230047148bd3 10 ¥ 2017-05-23 09:47:37 GetJobD: i_algo_dev_201705230047 142638169_72C3_442e_6a62_244772713063_PS_0_0_get description_0:0/0/1[0%]
1 |_2ate_45b3_Bcba 2017-05-23 09:47:44 GetdobDescriptionTask_sre_mpi_algo-te, 201706230947 1426636160_72c3_442¢_862_244772713063_PS_0_0_get_description_0.0/0/1[0%]
[41PS20)#05230947148bd31ded_2ae_45b3_Bcba_d4BbefdrBede: 2017-05-23 09:47:50 GetlobDescriptionTask_ste_mpi_algo_dev_201766230947 14a6e36169_72¢3_442e_8d62_24477273063_PS_0_0_get_description_0:0/0/1[0%]
[41P#01705230047148bd31ded_2ate_45b3_Bcba s 2017-05-23 00:47:56 GetJobDescriptionTask_sre_mpi_algo_dev_20170523Dq47 1426638160_72c3_442e_8d62_2447727f3063_PS_0_0_get_description_D.0/0M[0%]
[41§S201705230947148bd31ded_2at1e_45b3_Bcba_s 2017-05-23 09:48:02 GetJobDescriptionTask_sre_mpi_algo_dev_2017062300)7 1426636160_72c3_442e_862_244772713063_PS_0_0_get_description_0.0/0/1[0%]
2} |_2ate_45b3_Bcba 2017-05-23 09:48:08 GetJobDescriptionTask_sre_mpi_algo_dev_201705230#47 1426636160_72c3_442e_8062_244772713063_PS_0_0_get description_0.0/1/[100%]

[41PS20105230947148bd3 1ded_2ae_45b3_Bcba_daBbefarBede: 2017-05-23 09:48:14 PSCoordinatorTask_sre_mpi_algo_dev_20170523894714a6e38169_T2c3_442e_8062_24477273063_PS_0_0_0:0/0/0[0%]
Csre_mpi_algo_dev_2017052300471426e36169_72c3_442e_6062_244772773063_PS_0_0_0:0/00/0[0%]

[4]Pszmmazaaenmanaamea 2ate_ta03_Eba
PSSenverTask_sre_mpi_algo_dev_201705230947142638169_72c3_442e_8062_244772713063_PS_(

14a6238169_72c3_442¢_8d62_244772713063_PS_0_0_00/0/0[0%]

0.0/00[0%] PSWorkerTask_ste_mpi_aigo_dey_2017052300471426638160_72c3_442e_8d62_244T12713063_PS_0_0_0-00/0[0%)

TIEFRERIMEENPS(ESMlogview , TLUBT EERFFNETEXS.
BT logviewzZ FEMMEEF N TE
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Owner Detail for [ps_task_1489572187861]

ALIYUNSodpstes | £ refresh
Job DAG

PSWorkerTask

(0/0)

il

{EFRSE— TR 4 T

Logview [Stdout]

histLens[0]:778

SMART HistMaker2 done, cost time: 0.000636 5

SMART mWorkerHist Push&&Pull done, cost time: 0.006113 s
SMART HistMaker3 done, cost time: 0.000544 s

SMART HistMaker1 done, cost time: 0.000488 5

cacheCols:8, cols:6

histiens[0]: 1556

SMART HistMaker2 done, cost time: 0.000631 s

SMART mWorkerHist Push&&Pull done, cost time: 0.00709 s
SMART HistMaker3 done, cost time: 0.000552 5

SMART HistMaker1 done, cost time: 0.000548 5

cacheCols:8, cols:6

histLens[0]:2334

SMART HistMaker2 done, cost time: 0.000636 5

SMART mWorkerHist Push&&Pull done, cost time: 0006623 5
SMART HistMaker3 done, cost time: 0.000566 5

SMART HistMaker1 done, cost time: 0.000494 s

cacheCols:8, cols:6

histLens[0]:2334

SMART HistMaker2 done, cost time: 0.000686 5

SMART mWorkerHist Push&&Pull done, cost time: 0006718 s
SMART HistMaker3 done, cost time: 0.000566 5

SMART HistMaker4 done, cost time: 0.000526 5

SMART AfterBoost done, cost time: 0000514 5

SMART EvalBoostd done, cost time: 0.000852 5

SMART EvalBoost. done, cost time: 0.000566 5

SMART dat0:294, dat1:1500
st fime: 0.00055 s

Bt time: 0.000496 5
SMART mWorkerModel reduce done, cost time: 0.002395 5

SMART GetGradient done, cost time: 0.000846
SMART InitBoost done, cost time: 0.00051 5

SMART HistMaker0 done, cost time: 0.000534 5

SMART morkerFminmax sync done, cost time: 0.00654 5
SMART InitWorkSet1 done, cost time: 0.000549 5
findex:32

SMART InitWorkset2 done, cost time: 0.000525 5

SMART HistMaker1 done, cost time: 0.000663 5
cacheCols:0, cols:6

Download

lo:00

SRR AR HH5U20E |, ATLARSRITU. WNRE EF AR EEEFUEMRIEA |, e
REGFIMHEEE | HIEREESEUITE
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Hzg=>PAI

PAIE AR T

FRizE HiTiE

i E6A=iE

CiEE 6 =

FiHa5 B=amnlabel?l S{EEFS

BiEE 7 =k

BHEFSE

prediction_result

=Tana i L0

prediction_score

= Twa i E]

prediction_detail
FEIElE B30 kv, k22

keySvalue BT

kviTElR o iae
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HEFFIPAI

PAIRZAR M5

DensefSTUEFAHIES] (BUAELE , ZRIPIAFIBIN ) BA). IREKVIER , SEEFHEEI T EREcE

DIEFF. SmarthkvidZ BRI FRATE T

TRUEEERAIT

FSa
1
2
3
4
5
6
7
8
9

10

072 042 055 009 179 -12 0 0 0.5563381910324097
123 033 -155 082 004 -01 06076213121414185
02 055 -128 048 -17 113 1 05768264532089233
124 D68 182 157 118 02 0 0 0.709690093994 1406
085 019 006 055 031 008 1 0.7265769839286804
058 -139 005 218 002 1M 0 0 0.5573073625564575
048 079 252 -119 09 -104 1 05777847170829773
102 088 082 182 155 053 0 o

g -118 -1 226 122 092 0 0
278 233 118 45 131 18 1

{"0™0.5563382208347321
{"0™0.3923786878585815,
{"0™:0.4231735467910767, "1
{70 0.709690123796463, "1
{"0™0.2734230160713196, "1
{70 0.5573073327541351
{"0™ 0.4222152829170227,"1
{"0":0.709690123796463, "1
{"0™0.709680123796463, "1

{"0™0.2734230160713196, "1

FEBHEHBATIEREEN\U0020 ( S NFREER ) .

"1": 0.4438617791652679})
"1™ 0.6076213121414185}
* 0.5768264532089233)
" 0.200300876203537}
" 0.7265769839286804}
17 0.4426926672458649}
05777847170829773}
" 0.200309876203537}
" 0.290309876203537}

" 0.7265769839286804)

prediction_detailfI-R12IEf] , ORGH , FEEBTZXBINME.
{s5FEPS-SmartFU4E 4-F

B2 E HEELRFMHENE T HEIRN |, STLGRSRPS-SmartFuUA A SRMHTN. ntE EFFFr , ikiE
FUNAARIRA | D EEEFINEEE | FEREIESE. SREUEER | FEFFI BTN S5

. IDF RBeisEEstringt 8 AIBRRHES IFI BRFILAIMGT], SEIREPRIRKIREW R ERIEEN
binary:logistic, FUNERMT

FSa

1
2
3

10

Iie]

3]

Y e il

0 0.4066115617752075
0.5709302425384521
0.6125051370203796
0 0.3217407166957855
0.6954338550567627
0 0.4794751703739166
0.5404139757156372
0 0.3217407166957855
0 0.3217407166957855

0.6954338550567627

Hrpprediction_score 2FTNIAYEFIRIMREER | 1Z(EATF0.5 , ILUAATRUAES , BT A5,
leaf_indexZIATRNNHFHRmS , BIMEAENNE, NAIKEIERN, SENUN—MTE | ZE8FRF
RETXEN AP RiRS.

iE

- LEAMEFRRYE EAREURIRA R —HEIIET | FANE , BATHRECHEPS-SMARTIRNAEMH | 25t

HFERmS | THEETFIRE. ENSIEEERSEK , IR

=
- LRI —F ) stringt&AOFIE A label |,
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HEFFSPAI PAIE AL 415 BA

— I SRR B LR A string & EN.
- SIS EPRRKREWRENEE Abinary:logistic , BRAGKEARwork,

BEGIIESRN

AILUSE= MR EEIRREE | EBEEEPS-Smart))|IGAMP RO REENIE- AL IEEEER
 BEEENERAS  WITE

Fsa 1 alue a

1 0 0.5600338015556335
2 1 021714202466640472
3 4 0.21382322007447815

HAMid2EANNSINFES |, mXEEREREN  ENRSER" f0.f1,f2,13,f45" |, EitkidH0IERIREESD,
idAMERNTE. WMREKVIER , BBAIdFEKey-value pairdfkey, valueXIR4FIFEZERE , FIAR
gain , tBFtRERG | RIS EIGEAIR. XERHIMT3IMSE , ERAERNSRSEFRABRT
X3MHIE , ATLUA IR E HIRYRHEEEM A0,

UV

- PS-SMARTZ M BRFI RSTFEEZEE (0RFESA) , MLERIER ) |, BMfFODPSERXER
string2RE! |, tBWRTFIERIEEE. MRS FEBIRE" Good” " Bad” XHERIRBIFFHE , iEAFE
PERBIRB1THRIRML0.

- KVIETURTRHIERVIDE IEEREY | 1SERYBELESLE. MNRFUEIDAFRE , FEFERFRIUCEH
BTRIRIE. RS ENEREFENFHE | FEH T IERUESIETIEGIE,

- EBAPS-SMARTX I+ AFHERNES | (BERERIRRARIZITIERERIE , NENERAXAKRIRHE
MiE, GBDTEEAESEREFRAIESSFIEHITIE , BT RBIEHIEEE Mone-hotdwiS ( AILATHIR
{ESUHIE ) 5 , BB ERHEARE MR | T B TGBDTREZR9IIZ.

- PS-SMARTEEZBREMASSINMENME | Ebildata_sample_ratio , fea_sample_ratioiZ&Ilin s BUxS
HARTRHEMCREE, BRILZSM , PS-SMARTEIZASERES BN , SESEF EZ'workers3fh
TEYT , BT EEBsketch|3F Ak BsketchiVIFESBRETYE | INFARISSERSENAR | B
MIEG ERTLMRIPEERRBERK | BEBOGER. BRILESSIEREFESHEZRE  ER F—HE
1FERY,

PS-SMARTZ %5335

PSRE¥RSSEE ( Parameter server ) &R, PSEUNTFHRRANUEEENEL. E&II4ES. SMARTZE
Scalable Multiple Additive Regression Treef948E , 2Gradient boosting decesion tree (GBDT)7EPS_EAY
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—SCIl, ETFPSRISmartsSEIA LIS RIZHEA. JUHARHERDIEMES | ILE EFA IR EiET , BR
failoverIhgg , TREMEF. ERT, PS-Smart>XiRrESfEEESzl. IIGERITHEER , DIREMEIEEEM
, FEEETSENTUFINE) 4897,

R F3F

@ cq_pai_input_multi... :

|

rssuarT =5 ©)

/ ! | "y

I_,"" _ _ ! | - _
@®=us @) (@ rssmarTENS @) (@) cq_test 55 @)

BB WFEAGEESES T— 1 PS-SMARTS 48R, MHEE31 , XA

- BIHAEEY ¢ offlinemodel , ZE—RIFIAEM | BRIFSHFREMFHIRRS

- EHARELR | IRAR IR | AL, BATHRECHEPS-SMARTIRAEM | SHFEHIFHR
WS, THMEIERSI0RE. (EXEUERSAREEXR , (KeAME , SR REAEMAHRE.

- R EMER | ENEEN , B=MEEMEEAE (FUSH0RA )

PAI -name ps_smart

-project algo_public
-DinputTableName="smart_multiclass_input"
-DmodelName="xlab_m_pai_ps_smart_bi_545859_v0"
-DoutputTableName="pai_temp_24515_545859 2"
-DoutputlmportanceTableName="pai_temp_24515_545859 3"
-DlabelColName="label"
-DfeatureColNames="features"
-DenableSparse="true"
-Dobjective="multi:softprob"

-Dmetric="mlogloss"
-DfeatureImportanceType="gain"
-DtreeCount="5";

-DmaxDepth="5"

-Dshrinkage="0.3"

-DI2="1.0"

-DI1="0"

-Dlifecycle="3"

-DsketchEps="0.03"

-DsampleRatio="1.0"

-DfeatureRatio="1.0"
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HEFFSPAL

PAIEEBH5tAR

-DbaseScore="0.5"
-DminSplitLoss="0"

gl

PAI -name prediction
-project algo_public

-DinputTableName="smart_multiclass_input";

-DmodelName="xlab_m_pai_ps_smart_bi_545859_v0"
-DoutputTableName="pai_temp_24515_545860_1"

-DfeatureColNames="features"
-DappendColNames="label,features"
-DenableSparse="true"
-DkvDelimiter=":"

-Dlifecycle="28"

SRR
BiESH

Paifp<iEIR BYEBWR
T;esatureCoINam SR B|
labelColName BEEIRES
weightCol EFNES
enableSparse OIS
inputTableNam BATS

NTRIEER
FBF)IIZRA04HE
1=

BMNFRIREF5)
%

BILMEEITHEA
Byia N E
ER/IERIET
. FER&TUkviE]
DIRFFATIE
, key5valuesry
REFANES L
301:0.3 3:0.9
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i I=peted

54% , Denset&
N RBEIEEEE
28 ( bigintag
double ) , Spar
se KViETLRBE
WEREstring3EY

. kvig=(sh
key#value&Bis
EEE , A BE

=R

BT,

g, XIF
stringt& =AY
EEa%I |, 8
EBTFHERY R BE
BHERE , 2
DERTA
0,12,...n-

1, nJ9sk5I%1

P&, e

ESig)

[true, false]

RBEWE , BUA

Ak, BARE

ak , BkiAfalse



M2 PAI PAIELEB A
e
modelName i iERZ - - WA
outputImporta S IEEEY . SR
nceTableName x= ) ik, BN
inputTableParti N i i A% |, 82N
tions BARDK ds=1/pt=1
BH2OdpsFE
%ME:gﬂ%
=%, RaE,
outputtableNa mupgms  LUEMSmartE  [true false] i, Hikfalse
RO
. AT
TRRmS
lifecycle R RE - B ik , BKIA3
b
Pai I BHEFR BHHA A EauiE, Bk
%?fﬂ’}i;’?'}]é& JEREEEL , K
. g o B AT B
classhum SR o WSS EF3 2%
{890,1,2,...,n-1
BRREEEE
BERE T FE]
objective EItRERELSREY &, SEIERE WhisE
¥, 29K
multi:softprob
;}II?%J'?E’JEFE
BB,
metric WEEREE | fElogviews mioglossmerro o ghiAmas
coordinatorfly
stdoutdr
WIROIRAY | 3)l1Z5
treeCount e A 1B SRR IEE% Bk , BiAA1
£IFtY
—IRIRAIRAR
maxDepth REARE B oW Ewg on2o0 i, BAmS
=)
*’@%@ﬁtﬂﬁ;‘?
FHFE—ER o EE N x g s
sampleRatio  MERHLA  X¥I, @m0 R e
3%, bl R
%
featureRatio R AESRAEEV ALE ST 0,1] Bk , BIAR

SREE— A
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s> PAI

PAIEA4B{45 R

shrinkage

sketchEps

minSplitLoss

featureNum

baseScore

featurelImporta
nceType

METSHIAES

ECSTIES

UrfASketchigE

FHEEEERE

RES , H5E55
?;—S%% , DRI

BHEHFEEN
S RN

, T s
&‘ NENTEG)
PANNAIZIA,

EHF R
UNPREATTPN

, HFTI RS
oYY,
V=[N CIIPVIIVN
%I,

Mi&sketchATE]
BoALRRBIE
. EES
O(l.O/sketchEp
S)e IXAMEHV
. PIHskAEZS
o BAEER

DRV RTHRER

A9/ INRIZE(
ZEEK , 5

RERST

FHERINEL , B
RAFHIEID, %4
HRATHERR
IR REES

PRLAREARRI#IMG
FNE

TR SR

AOZEEY,

weight : #&EIF
 ZEHIE D

SRR EL

, gain : &8I
IR

=EEZE

, cover : {&EHY

o IZEHEED
O RBEERIF

ZIS*Q

(0.1]

0.1)

BJiERYE

" weight”
gainll , n

r

B , BOAA0

Bk , BAA1.0

ali% , BAIAZ90.3

Bk , BAA

Ak , BUAMEO

ik

ali% , EUAEO.S

_IJ_ EkLA
gain”

TEE

1. objectivefEARRIZF S AP FELS
P, i EiEE amultissoftprob,

EARRIE , Z0XMwWebREERERFEE  F2ESH
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2. metricAIXIRIKE A : mloglossygizmulticlass negative log likelihood, :merrorggizmulticlass
classification error,

PATVRIC

Paify T PalwebSHE  puma R et
memSizePerCor  EMEMEA | T LEUEER T, BIAEE
e /N (MB) *1GBi7E )iy

=17y ni
BURAERY

LAKVISZUE = /051

drop table if exists smart_multiclass_input;
create table smart_multiclass_input lifecycle 3 as
select

*

from

(
select 2 as label, '1:0.55 2:-0.15 3:0.82 4:-0.99 5:0.17" as features from dual

union all
select 1 as label, '1:-1.26 2:1.36 3:-0.13 4:-2.82 5:-0.41" as features from dual
union all
select 1 as label, '1:-0.77 2:0.91 3:-0.23 4:-4.46 5:0.91' as features from dual
union all
select 2 as label, '1:0.86 2:-0.22 3:-0.46 4:0.08 5:-0.60' as features from dual
union all
select 1 as label, '1:-0.76 2:0.89 3:1.02 4:-0.78 5:-0.86' as features from dual
union all
select 1 as label, '1:2.22 2:-0.46 3:0.49 4:0.31 5:-1.84' as features from dual
union all
select 0 as label, '1:-1.21 2:0.09 3:0.23 4:2.04 5:0.30' as features from dual
union all
select 1 as label, '1:2.17 2:-0.45 3:-1.22 4:-0.48 5:-1.41" as features from dual
union all
select 0 as label, '1:-0.40 2:0.63 3:0.56 4:0.74 5:-1.44" as features from dual
union all
select 1 as label, '1:0.17 2:0.49 3:-1.50 4:-2.20 5:-0.35' as features from dual
) tmp;

HIEABUT
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I
[
G

T

Teaiures a

ih
[

1 2 1:0552-0.15 3082 40995017
2 1 11262136 301342825041
3 1 1-0772:0913-0234-446509
4 2 1:086 2022 3-046 4:0.08 5060
3 1 1-0762:08931.024-0785-086
6 1 12222046 304940315184
7 0 1-1.212:009 3:023 42.04 5:0.30
g 1 12172-0453-1224-0485-1.41
9 0 1-0402:063 30564074 5-1.44
10 1 1:017 2:0493-1.50 4220 5035

HUEPB SHENFE.

13

PR EF R | EEISEUERD)IGE M. EFlabel IBEIRT , features/94FEs. FHIRSEFE EZSE

IRENEITE
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FRES #2IM== HATEL

EEREER kvkv @
BEERRTR ik (2)
SiEE 1 =k

FEERER ik ()
BiEE 1 =5

FERER ik (2)
EEFR
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HEEF>PAI

PAIE AR T

FRIzE Fi=E HATELG

SERIE iE JEREE @

‘ 3

st riE @

‘ multiclass negative log likelihood

REE rliz EE=H @

SgEFEELER B IE (0,11@

‘ 1.0

FRIEFEELER IE (0,113

‘ 1.0

L1ESHE=Sy Al et @

‘ 0

L= Sy AliE et @

! 1.0
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HE&ZF>PAI PAI&

EAHRER

FHEMETLAER , Bix2BitE. REMHEERA , BREESZRRAEHELETHERNRR | 57
X ER4E HSLFRAYE.

SNSREAEIE4 , JLUBTHTRANRERERIE Bl , BAETHR, AT RAFERF
1S, BEALREHRtELT. B PSEEFEERRIREIRIRA ST  HAEERITHE , HiER
SRR R IBINEARFRTIE,

FER= B3 = FATIELG

=-_-I-|-|-
= |—_p_

__,q..l.l - E‘-’:;_:I.:II

FMEHIRESN (MB ) Tt P25 ()

B | = -
o W — = W

AJLUEI Logview(HEFLAttp://logview.odps.aliyun-inc.com:8080/logviewFFskAdhttp§kiz)
CoordinatorfstdoutEEmetriciH{E, —PS-Smartl)I|MEEZEESMtask , AfEZ Mogview , BE
GRS EPSH K mtRYlogview , I E

[415ub Instance I

= _fca_4237_ag24_¢

It odps aliyun-
inc com/apias 6220 6c0a 4237 2924 912d: FFCiBANZN 1anhVYy XPREBTX09CTZ0XMDL NZMOL DEOOTYXMDQ4MTASeyJTAGFOZWAlb
NVAXJIZSIBWyI Byb2pIY3RzL SteaIrY ZIWMTeWN TIZMDKONIQSY TE2MiJmZil TEYZDINZVIMIY1 119XSwiVmVye2ivh
[415ub Instance ID = 201705230946540811710_2680_474d_a5b1_67e61a511cT1
aliyun-ine com odps aliyun-
inc comapigp=sre mpi aiqo dev&i=201 17160 2e9d 474d a5b1 67e61a511c7 1&token=cmU1 N1.1a1JSYOFBPSXPREBTX09CTZoXMDL NZMOLDEOGTY xMDa4MTY seyJTAGFOZW1I
n v Wiesb3cil CISZXNVAXJIZSIEWyJh Byb2pIY3RzL 9t GIYWnb 19KZX WaW5Zd GFUY2Vzl ZwMTewNTIZMDKONIUOM DR ez TBMmUSZF B0ZIRKXE 1Y] FINJAINJFNTEXY Zexi SXSWIVIVYC2Ivt
[41Sub Instance ID = 201705230947 14a6e 38169_72c3_d42e_8462_244772713063
TN liyun-ine. com 8080 oqvie dps alivun-

inc com/apiay

re_mpi algo dev&i=201705230947143636169 72c3 442e 862 24477 1hIZnIreVVDU2FHTINCCDNIbWVOOUdJPSXPREBTX09CTZ0MMDL NZMOLDEOOTYXMDa4Mzkse v TdGFOZL

[41PS5201705230947148bd31ded_Zae_4503_Bcba_ddobetarsete: running

[41PS201705230047148bd31ded_2ae_45b3_Beba_d4bbetdfes: :47:31 GetJobDestriptionTask_sre_mpi_algo_dev_201705230047 1426638169_72c3_442e_8d62_244772713063_PS_0_0_get_description_0:0/0/0[0%]
[41PS201705230047148bd3 10 ¥ 2017-05-23 09:47:37 GetJobD: i_algo_dev_201705230047 142638169_72C3_442e_6a62_244772713063_PS_0_0_get description_0:0/0/1[0%]
1 |_2ate_45b3_Bcba 2017-05-23 09:47:44 GetdobDescriptionTask_sre_mpi_algo-te, 201706230947 1426636160_72c3_442¢_862_244772713063_PS_0_0_get_description_0.0/0/1[0%]
[41PS20)#05230947148bd31ded_2ae_45b3_Bcba_d4BbefdrBede: 2017-05-23 09:47:50 GetlobDescriptionTask_ste_mpi_algo_dev_201766230947 14a6e36169_72¢3_442e_8d62_24477273063_PS_0_0_get_description_0:0/0/1[0%]
[41P#01705230047148bd31ded_2ate_45b3_Bcba s 2017-05-23 00:47:56 GetJobDescriptionTask_sre_mpi_algo_dev_20170523Dq47 1426638160_72c3_442e_8d62_2447727f3063_PS_0_0_get_description_D.0/0M[0%]
[41§S201705230947148bd31ded_2at1e_45b3_Bcba_s 2017-05-23 09:48:02 GetJobDescriptionTask_sre_mpi_algo_dev_2017062300)7 1426636160_72c3_442e_862_244772713063_PS_0_0_get_description_0.0/0/1[0%]
2} |_2ate_45b3_Bcba 2017-05-23 09:48:08 GetJobDescriptionTask_sre_mpi_algo_dev_201705230#47 1426636160_72c3_442e_8062_244772713063_PS_0_0_get description_0.0/1/[100%]

[41PS20105230947148bd3 1ded_2ae_45b3_Bcba_daBbefarBede: 2017-05-23 09:48:14 PSCoordinatorTask_sre_mpi_algo_dev_20170523894714a6e38169_T2c3_442e_8062_24477273063_PS_0_0_0:0/0/0[0%]
Csre_mpi_algo_dev_2017052300471426e36169_72c3_442e_6062_244772773063_PS_0_0_0:0/00/0[0%]

[4]Pszmmazaaenmanaamea 2ate_ta03_Eba
PSSenverTask_sre_mpi_algo_dev_201705230947142638169_72c3_442e_8062_244772713063_PS_(

14a6238169_72c3_442¢_8d62_244772713063_PS_0_0_00/0/0[0%]

0.0/00[0%] PSWorkerTask_ste_mpi_aigo_dey_2017052300471426638160_72c3_442e_8d62_244T12713063_PS_0_0_0-00/0[0%)

TIEFRERIMEENPS(ESMlogview , TLUBT EERFFNETEXS.
BT logviewzZ FEMMEEF N TE
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Owner Detail for [ps_task_1489572187861]

ALIYUNSodpstes | £ refresh
Job DAG

PSWorkerTask

(0/0)

il

{EFRSE— TR 4 T

Logview [Stdout]

histLens[0]:778

SMART HistMaker2 done, cost time: 0.000636 5

SMART mWorkerHist Push&&Pull done, cost time: 0.006113 s
SMART HistMaker3 done, cost time: 0.000544 s

SMART HistMaker1 done, cost time: 0.000488 5

cacheCols:8, cols:6

histiens[0]: 1556

SMART HistMaker2 done, cost time: 0.000631 s

SMART mWorkerHist Push&&Pull done, cost time: 0.00709 s
SMART HistMaker3 done, cost time: 0.000552 5

SMART HistMaker1 done, cost time: 0.000548 5

cacheCols:8, cols:6

histLens[0]:2334

SMART HistMaker2 done, cost time: 0.000636 5

SMART mWorkerHist Push&&Pull done, cost time: 0006623 5
SMART HistMaker3 done, cost time: 0.000566 5

SMART HistMaker1 done, cost time: 0.000494 s

cacheCols:8, cols:6

histLens[0]:2334

SMART HistMaker2 done, cost time: 0.000686 5

SMART mWorkerHist Push&&Pull done, cost time: 0006718 s
SMART HistMaker3 done, cost time: 0.000566 5

SMART HistMaker4 done, cost time: 0.000526 5

SMART AfterBoost done, cost time: 0000514 5

SMART EvalBoostd done, cost time: 0.000852 5

SMART EvalBoost. done, cost time: 0.000566 5

SMART dat0:294, dat1:1500
st fime: 0.00055 s

Bt time: 0.000496 5
SMART mWorkerModel reduce done, cost time: 0.002395 5

SMART GetGradient done, cost time: 0.000846
SMART InitBoost done, cost time: 0.00051 5

SMART HistMaker0 done, cost time: 0.000534 5

SMART morkerFminmax sync done, cost time: 0.00654 5
SMART InitWorkSet1 done, cost time: 0.000549 5
findex:32

SMART InitWorkset2 done, cost time: 0.000525 5

SMART HistMaker1 done, cost time: 0.000663 5
cacheCols:0, cols:6

Download

lo:00

SRR AR HH5U20E |, ATLARSRITU. WNRE EF AR EEEFUEMRIEA |, e
REGFIMHEEE | HIEREESEUITE
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FREE FiTEit
Pl Ehl 21T
SiEE 1 =k
[FHatt?| BE=dsinlabel? SIS
BiEE 2 =k

L~ Tna i S

prediction_result

=Tl 5 £

prediction_score

B E

prediction_detail
RETERE B3 k11, k2:v2
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HEFFIPAI

DensefSTUEFAHIES] (BUAELE , ZRIPIAFIBIN ) BA). IREKVIER , SEEFHEEI T EREcE
PIRRF. SmarthikvIZERIDIRFTREE , FEREENTREECEN\u0020 ( SHRAEENRIATR ) .

TRUEEERAIT

FSa abela atures a prediction_resulta prediction_score a prediction_detail a

1 2 105520 0.46681538224220276 {"0"0.1409690380096436, "1™ 0.4668153822422028, "2" 0.3922155499458313}
2 1-12621 1 0.7185402512550354 {"0"0.1393321454524994, "1™ 0.7185402512550354, "2": 0.1421276330947876}
& 107720 1 0.6726031303405762 {"0"0.1620725681318512, "1™ 0.6726031303405762, "2" 0.165324330329895}
4 2 1:0862-0 2 0.4884149134159088 {"0™ 0.1755447387695312, "1™ 0.3360402882099152, "2™ 0.4884148134159088}
5 1 107620 0.6707357168187632 {"0™ 0.1629968924688333, "1™ 0.6707357168107632, "2™ 0.1662672007114029}
6 122220 0 0.4126577377319336 {"0™ 0.4126577377319336, "1™ 0.2303852450006000, "2™ 0.3470470014572144}
7 0 1-1212:0 0 0.541054368019104 {"0™0541054368019104, "1™ 0.2916863262653351, "2™ 0.1672592610120773}
8 121720 1 0.5768934488206500 {"0™0.1118654236197472, "1™ 0.5768934488296509, "2 0.311241090297699}
9 0 1-04020... 0 0.5392904877662659 {707 0.5392904877662659, "1™ 0.2939955592155457, "27 0.1667 139828205109}
10 1 101720... 1 0.7185402512550354 {707:0.1393321454524994, 717 0.7185402512550354, "2 0.1421276330947876}

prediction_detail5l40,1, 22325 , EEERTIZEBIAMIE,. predict_result 2PKEAIMIERGANIZE
. predict_score 2B TFZRAMRE,

{83FAPS-SmartF4E 44Tl

VIIBRINE BERRFENR IR |, TIFRS/RPS-SmartFilEARMFTN, nkE FF SR, BE
FRUABHRTRA | EMEERAIUNENE  HEREESH . SFEHIEEN ST ERTILAR SRR

. IDFIRBEEE stringt S NAIBREHESIFI BnFILAIMNOT . SE08 B PRIRECREW R ETEES
multi:softprob, FNEERIIT

PAIRZAR M5

Hrhscore_class_kZ2FUNIHZRS SkAISEFIAOMER , BUERER

0.1303321305513382

0.7185402512550354

0.1421276330947876

FFSa | original_labela  score_class_Oa score_class_1a score_class_2 a eaf_index «

1 2 0.14096903800964355 0.46681538224220276 0.3922155499458313 2 2 2122122
2 0.1393321305513382 0.7185402512550354 0.1421276330947876 1111111111 3113
3 0.1620725691318512 0.6726031303405762 0.16532433032089502 1111111111 3112
4 2 0.17554473876953125 0.33604028820991516 0.4884140134150088 122122122142142
5 1 0.16299699246883392 0.6707357168197632 0.1662672907114029 1111111111 21131
6 0.4126577377319336 0.239309524500060086 0.34794700145721436 222222222242242
7 0 0.541054368010104 0.2016863262653351 0.16725926101207733 221221221241221
8 1 0.1118654 1616916656 0.5768935084342957 0.3112410604953766 112112112132132
] 0.5302004877662659 0.29399555021554565 0.16671398282051086 221221221221241

“““““““ 31131

KRB AT LMEATRRIZER. leaf_indexZI79F)

MPOHFHRES | SMEREN"MNEL, NARBRRS , MAZERIEL , HIFER5*3=15741. BRNXIR—
MNF | ZEFERENEEXEN M F B RRS.
iE
- IEAMERAYE HRBIRRAR THEIE | AANE , BATHRSSEPS-SMARTIGNAM | S5
HFHRRS | THMEEREIRE. EXNHEEAERESEXK , AMEAE | TR AEMEML
=R
- LSRN TEE—F ) stringtE A% IE Alabel , ATLUBEF—FI=RFE |, RREATEENULL , TJLUE
—HS D@ S B ER A (HEEHR A stringt&TUE .
- SR EPHIRKRERETERE Amulti:softprob , ERIAGREARwork,

BEHIEREN

ALUSSE= MR B EIRREE | B EEEPS-Smart))|IGEMF Ao BEEENE-RHSTEELER
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HEFFSPAI PAIE AL 415 BA

 BEREREERAT  ITE

F=sa - alue a

1 1 0.276059627532058

2 3 0.20854459702968597
3 - 0.31002077460289

4 3 0.20537501573562622

HAid2ENUFINES | XEZEKVIER |, BBAidRiZEKey-value pairdfiTkey, MNRFEEE , RIREN
HUSAER" f0,f1,f2,f3,f4,f5" , EItidHOIEAIFAESO, idHAMERIFLES. valuelIRFIIEEET , IR
gain , thEfRRE S | IZFIERRAVERIEmAIM. XERHIW T4MHE , RRAENNSRIEFRAZT
XAMHE | ATLUATSI R B IR IEERME /0,

e

- PS-SMARTZ SRR BRI R AFIEEEID ( 23RE0nET |, 3£5190,1,2,...,n-1) , BIfSEODPSERIX
B=Rstring3ER | BRFEIEE. NRSEBIRE" Good” " Medium” " Bad” X#FAISE
FRE | BAPESEERBTEERO,1,2,...n-1,

- KVISURTRHIERVID AR IEEEEL |, FHIERYEXE L. MNERHEDAFRE | FEFERFFICEH
BTN, IRHENERRFIBENFRE | FEH TR SIS TR,

- BIAPS-SMARTSFHAISERNESS | (BEERERRRABGTRERIE , TENERXAKAIHIE
WiE, GBDTRELESEEFERESSHDH TG , BT RINSEEEMone-hotyR3 ( ATLATFE
{RSAHIE ) b, ELAhEEBEERFEAENSES |, sTLAERERTGBDTEREERIIS.

- PS-SMARTE X RS SSINBENME |, tbaNdata_sample_ratio , fea_sample_ratioiElis BIxT
HURTAHIEMCREE. FRItbZS , PS-SMARTEIAASERESEMIAIL , BESEF EZ M worker
RHTHY , HTFBEBsketch|3FREFBsketchOIFSBRENE | INFARSSEREENAR |, B
NI ERJLMRIPRESIRBEARK | BEROMER. EEEEUERESHEZRN , ERA—HE
TEERY,

PS-SMART[E]H

PSERE#ARSSES ( Parameter server ) BIEFR. PSEAOTMRRAMEEIAIEL, FLII144E55. SMARTE
Scalable Multiple Additive Regression Treef9485 , 2Gradient boosting decesion tree (GBDT){EPS_LAY
—ALH, EFPSHISmartSCIAJLASHFRIZEEA, JUHRRAERY)I4ES , TUEEFA SR LEET, BB
failoverThgg , fToEMYF. ERY, PS-SmartSRFESFEUREIl. IIGBEMITHEER , DIRBHRIEEN

. FEEHEIRIEFINE)IZRLL.
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R F3F

@ gsq_smart_1500_n._.. \

=
[

@PS SMART 0=
_f_ i

.,

| \ ~

o 'II b Y o I' I' Y o I' Y
@ -4 @) @ PS-SMART Fifll-4 () ) @ cq_tedst_3-4 @)

B EAIREESFS 7T — 1 PS-SMARTEFHEEL, #HHIEE31 , XA

- FHARA | offlinemodel , FFE—RIFRNAM , BRIASHFHHMFRIRRS

- HARRLER | RAR THFIETN | Ak, BATIRECHPS-SMARTIGNAM | FFmEHFo R
WS THMEIEREI0RE. (EXEUERARSEX , (KafE  SFHNREARMATHE.

- RN | FHMENEEN , B=MEEMSEAE (FISE0RE )

PAI -name ps_smart

-project algo_public
-DinputTableName="smart_regression_input"
-DmodelName="xlab_m_pai_ps_smart_bi_545859_v0"
-DoutputTableName="pai_temp_24515_545859_2"
-DoutputlmportanceTableName="pai_temp_24515_545859_3"
-DlabelColName="label"
-DfeatureColNames="features"
-DenableSparse="true"
-Dobjective="reg:linear"
-Dmetric="rmse"
-DfeaturelImportanceType="gain
-DtreeCount="5";
-DmaxDepth="5"
-Dshrinkage="0.3"

-DI2="1.0"

-DI1="0"

-Dlifecycle="3"
-DsketchEps="0.03"
-DsampleRatio="1.0"
-DfeatureRatio="1.0"
-DbaseScore="0.5"
-DminSplitLoss="0"

il
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M2 PAI PAIELEB A
PAI -name prediction
-project algo_public
-DinputTableName="smart_regression_input";
-DmodelName="xlab_m_pai_ps_smart_bi_545859_v0"
-DoutputTableName="pai_temp_24515_545860_1"
-DfeatureColNames="features"
-DappendColNames="label,features"
-DenableSparse="true"
-Dlifecycle="28"
A
SR
RS
E \\\ hY
Paif ST SHEIR SHuA B Eaui, Bk
5% , Densef&
NRBEEEHE
2R3 ( bigintag
~ N double) , Spar
BINRPIEERY o
featureColNam . ny 14 se KV RBE e
, kvigzte
keyFlvalue#Bis
IREME | ThE
B,
&, X
stringt&TCANEY
e BARITEST E18=CRY% | (8 o
2/\E | N 2] Y\
labelColName | TS5 z mebhEonee | O
ERERE
gn[E1)3As 90,1
- . BILUEETRA IR, STHEE . N
% I e ! B <
ST TTER
Rei =G
enableSparse BEEHRER 73 Bkﬁff_%?jﬁ N [true, false] BJE , EAiAfalse
RAFANES L
411:0.3 3:0.9
anutTabIeNam P ) ) Witk
modelName HHREE - - WASE
outputlmporta B EEEN ) X N
nceTableName R&E i, FARE
inputTableParti BAEHE i i B, &z

tions
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HHFOdpsE
R THEIE

outputTableNa _t AER, 7

me

lifecycle

BiE2H

Paifs &I

objective

metric

treeCount

maxDepth

sampleRatio

featureRatio

BHREIRS

HEREanEER

SHER

SlanEsteSid

THhIEREE

e

WERARE

EESREEL A

FHIESREEL A

LIZETHIREE

LASERSmartH
HRIFUAEM

. ST
TRwS

S¥oEir

BRI E
BRETFIH
A, FEIEE
?:F EEEZ
FRHRICER ik
B FEFEES
I

185 EE LRGeS
Etrel |, FE
5BreREELE
IR , BT
logviewE2
coordinatorfl§
stdoutd , JER
RSN

IR |, 1)l145
R E) SRR
£IFtY

— IR AR
=, E#WE (BD
RE320MFTS
=)

MR R
RE—EBDEE
RFES , HU5E55
Z—S_l%% , DRER)|

MR R
REF—EBOHHIE
REFES | 555
Z—S%% , DRERI)|

EHHFE RN
S GREA LN
, M5 s
b, TSR
PADIAIZIA,
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[true, false]

IFEEEL

(=Pt

IEEY

IEEE%Y , [1,20]

(0.1]

(0.1]

A%k , BhiAfalse

&, BUA3

RBEYE , BOA
=]

Wik, BUAA
Linear
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%, A=

Al , BAAL

I, BAOAJ95
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1.0, Kk
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HEFFIPAI

PAIRZAR M5

shrinkage

sketchEps

minSplitLoss

featureNum

baseScore

featurelmporta
nceType

tweedieVarPow
er

EEEI

- objectivefEARINEF S [BRHFEES

LZL IS

L2 4LI!E1,IJ Iﬁ%;ﬁy

iE{EASketchiBE

RINDRIRKE
®

FHIEEE

ERRE

FHEEEERE

Tweedier3 o5
#

EHFHRR
N ZTER

, M F RS
SmESS, &
USRIRTLAIAAR
ZIT.

Kgi&sketchAdt]]
DRI RAYEE
, A
O(l.O/sketchEp
s). IX/MEH/
, VI SRAF#Z
, —RARE

3

1FEo

DRV RTREER

AIER/MRR AL
 ZERK ,

RHARST

FEAEAONEL . B
BASSEID, X
FEGIHERE
FREEIES

FLAREARIMG
FNE

TTESIEEE M
HOEEY,
weight : #&Ech
| ZEHIE D
FHFERDIREL
, gain : t&EIH
| IZEHIETRAY
(S

, cover : f&EHEY
EF' IZEHIEED
HORBESHIE

Tweedier37EY
FEMYERE
RIFEESVar(y) ~
E(y)tweedie_v
ariance_power$

EARRYE , EFRIwebFRERMSFHEIRR

reg:linear ( Linear regression ) ¥ : labelSERE(-c0, +0)
reg:logistic ( Logistic regression ) ¥ : labeSBEI[0,1]
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HEFFSPAL

count:poisson ( Poisson regression for count data, output mean of poisson distribution ) i¥ : labeSBEXFEF0
reg:gamma (Gamma regression for for modeling insurance claims severity, or for any outcome that might be
[gamma-distributed](https://en.wikipedia.org/wiki/Gamma_distribution#Applications)) iF : labeSgEXTFZETF0
reg:tweedie (Tweedie regression for modeling total loss in insurance, or for any outcome that might be [Tweedie-
distributed](https://en.wikipedia.org/wiki/Tweedie_distribution#Applications).) i¥ : labeSBEAFZETFO0

- SR AYmetricy

rmse(rooted mean square error , Xfiobjective reg:linear)

mae(mean absolute error , 3fobjective reg:linear)

poisson-nloglik(negative loglikelihood for poisson regression , ¥3fzobjective count:poisson)
gamma-deviance(Residual deviance for gamma regression , ¥Jfobjective reg:gamma)

gamma-nloglik(Negative log-likelihood for gamma regression , X¥izobjective reg:gamma)
tweedie-nloglik(tweedie-nloglik@1.5 , negative log-likelihood for Tweedie regression, at a specified value of the
tweedie_variance_power parameter)

FATVRIL

PAIEEBH5tAR

Pai web&#13

RBEWi%E , BOA

Paidp <% R SR HEEE =
memSizePerCor  EMEMMEA | T LEUEER i | S

=0 ]
HoEERL

LASparse KVIEZ &= /9151

drop table if exists smart_regression_input;

create table smart_regression_input as

select

*

from

(

select 2.0 as label, '1:0.55 2:-0.15 3:0.82 4:-0.99 5:0.17" as features from dual
union all

select 1.0 as label, '1:-1.26 2:1.36 3:-0.13 4:-2.82 5:-0.41" as features from dual
union all

select 1.0 as label, '1:-0.77 2:0.91 3:-0.23 4:-4.46 5:0.91' as features from dual
union all

select 2.0 as label, '1:0.86 2:-0.22 3:-0.46 4:0.08 5:-0.60" as features from dual
union all

select 1.0 as label, '1:-0.76 2:0.89 3:1.02 4:-0.78 5:-0.86' as features from dual
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union all
select 1.0 as label, '1:2.22 2:-0.46 3:0.49 4:0.31 5:-1.84' as features from dual
union all
select 0.0 as label, '1:-1.21 2:0.09 3:0.23 4:2.04 5:0.30' as features from dual
union all
select 1.0 as label, '1:2.17 2:-0.45 3:-1.22 4:-0.48 5:-1.41' as features from dual
union all
select 0.0 as label, '1:-0.40 2:0.63 3:0.56 4:0.74 5:-1.44' as features from dual
union all
select 1.0 as label, '1:0.17 2:0.49 3:-1.50 4:-2.20 5:-0.35" as features from dual
) tmp;

HUEABINT
F=a abel a features a
1 2.0 1055 2015 3.082 40995017
2 1.0 112621363013 4-282 5-0.41
3 1.0 10772091 3-0234-446 5091
4 2.0 1086 2022 3046 4:.0.08 50.60
A 1.0 1-076208931024-0785-0.286
G 1.0 12222046 3.0494:0315-1.84
7 0.0 1-1.212:009 30234204 5:030
a8 1.0 1217 2045 3122 4048 5:-1 .41
g 0.0 10402063 30564074 5-1.44
10 1.0 1017 2049 3150422054035

HIEPSEIDN LIRS | &RARHEIDIS,

Ik

ARE EFHFR  BEENIGEURFDIGEM. EElabel IB1RF , features A%HIES. LALinear
regressionAf5l , EIESHIKEREI TE
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'

THicHEREER Al @

‘ rooted mean square error

'

RiERE AliE IEEN @

SuEEEELER BlE (0,110
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HE&ZF>PAI PAI&

EAHRER

FHEMETLAER , Bix2BitE. REMHEERA , BREESZRRAEHELETHERNRR | 57
X ER4E HSLFRAYE.

SNSREAEIE4 , JLUBTHTRANRERERIE Bl , BAETHR, AT RAFERF
1S, BEALREHRtELT. B PSEEFEERRIREIRIRA ST  HAEERITHE , HiER
SRR R IBINEARFRTIE,

FER= B3 = FATIELG

=-_-I-|-|-
= |—_p_

__,q..l.l - E‘-’:;_:I.:II

FMEHIRESN (MB ) Tt P25 ()

B | = -
o W — = W

AJLUEI Logview(HEFLAttp://logview.odps.aliyun-inc.com:8080/logviewFFskAdhttp§kiz)
CoordinatorfstdoutEEmetriciH{E, —PS-Smartl)I|MEEZEESMtask , AfEZ Mogview , BE
GRS EPSH K mtRYlogview , I E

[415ub Instance I

= _fca_4237_ag24_¢

It odps aliyun-
inc com/apias 6220 6c0a 4237 2924 912d: FFCiBANZN 1anhVYy XPREBTX09CTZ0XMDL NZMOL DEOOTYXMDQ4MTASeyJTAGFOZWAlb
NVAXJIZSIBWyI Byb2pIY3RzL SteaIrY ZIWMTeWN TIZMDKONIQSY TE2MiJmZil TEYZDINZVIMIY1 119XSwiVmVye2ivh
[415ub Instance ID = 201705230946540811710_2680_474d_a5b1_67e61a511cT1
aliyun-ine com odps aliyun-
inc comapigp=sre mpi aiqo dev&i=201 17160 2e9d 474d a5b1 67e61a511c7 1&token=cmU1 N1.1a1JSYOFBPSXPREBTX09CTZoXMDL NZMOLDEOGTY xMDa4MTY seyJTAGFOZW1I
n v Wiesb3cil CISZXNVAXJIZSIEWyJh Byb2pIY3RzL 9t GIYWnb 19KZX WaW5Zd GFUY2Vzl ZwMTewNTIZMDKONIUOM DR ez TBMmUSZF B0ZIRKXE 1Y] FINJAINJFNTEXY Zexi SXSWIVIVYC2Ivt
[41Sub Instance ID = 201705230947 14a6e 38169_72c3_d42e_8462_244772713063
TN liyun-ine. com 8080 oqvie dps alivun-

inc com/apiay

re_mpi algo dev&i=201705230947143636169 72c3 442e 862 24477 1hIZnIreVVDU2FHTINCCDNIbWVOOUdJPSXPREBTX09CTZ0MMDL NZMOLDEOOTYXMDa4Mzkse v TdGFOZL

[41PS5201705230947148bd31ded_Zae_4503_Bcba_ddobetarsete: running

[41PS201705230047148bd31ded_2ae_45b3_Beba_d4bbetdfes: :47:31 GetJobDestriptionTask_sre_mpi_algo_dev_201705230047 1426638169_72c3_442e_8d62_244772713063_PS_0_0_get_description_0:0/0/0[0%]
[41PS201705230047148bd3 10 ¥ 2017-05-23 09:47:37 GetJobD: i_algo_dev_201705230047 142638169_72C3_442e_6a62_244772713063_PS_0_0_get description_0:0/0/1[0%]
1 |_2ate_45b3_Bcba 2017-05-23 09:47:44 GetdobDescriptionTask_sre_mpi_algo-te, 201706230947 1426636160_72c3_442¢_862_244772713063_PS_0_0_get_description_0.0/0/1[0%]
[41PS20)#05230947148bd31ded_2ae_45b3_Bcba_d4BbefdrBede: 2017-05-23 09:47:50 GetlobDescriptionTask_ste_mpi_algo_dev_201766230947 14a6e36169_72¢3_442e_8d62_24477273063_PS_0_0_get_description_0:0/0/1[0%]
[41P#01705230047148bd31ded_2ate_45b3_Bcba s 2017-05-23 00:47:56 GetJobDescriptionTask_sre_mpi_algo_dev_20170523Dq47 1426638160_72c3_442e_8d62_2447727f3063_PS_0_0_get_description_D.0/0M[0%]
[41§S201705230947148bd31ded_2at1e_45b3_Bcba_s 2017-05-23 09:48:02 GetJobDescriptionTask_sre_mpi_algo_dev_2017062300)7 1426636160_72c3_442e_862_244772713063_PS_0_0_get_description_0.0/0/1[0%]
2} |_2ate_45b3_Bcba 2017-05-23 09:48:08 GetJobDescriptionTask_sre_mpi_algo_dev_201705230#47 1426636160_72c3_442e_8062_244772713063_PS_0_0_get description_0.0/1/[100%]

[41PS20105230947148bd3 1ded_2ae_45b3_Bcba_daBbefarBede: 2017-05-23 09:48:14 PSCoordinatorTask_sre_mpi_algo_dev_20170523894714a6e38169_T2c3_442e_8062_24477273063_PS_0_0_0:0/0/0[0%]
Csre_mpi_algo_dev_2017052300471426e36169_72c3_442e_6062_244772773063_PS_0_0_0:0/00/0[0%]

[4]Pszmmazaaenmanaamea 2ate_ta03_Eba
PSSenverTask_sre_mpi_algo_dev_201705230947142638169_72c3_442e_8062_244772713063_PS_(

14a6238169_72c3_442¢_8d62_244772713063_PS_0_0_00/0/0[0%]

0.0/00[0%] PSWorkerTask_ste_mpi_aigo_dey_2017052300471426638160_72c3_442e_8d62_244T12713063_PS_0_0_0-00/0[0%)

TIEFRERIMEENPS(ESMlogview , TLUBT EERFFNETEXS.
BT logviewzZ FEMMEEF N TE
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Owner Detail for [ps_task_1489572187861]

ALIYUNSodpstes | £ refresh
Job DAG

PSWorkerTask

(0/0)

il

{EFRSE— TR 4 T

Logview [Stdout]

histLens[0]:778

SMART HistMaker2 done, cost time: 0.000636 5

SMART mWorkerHist Push&&Pull done, cost time: 0.006113 s
SMART HistMaker3 done, cost time: 0.000544 s

SMART HistMaker1 done, cost time: 0.000488 5

cacheCols:8, cols:6

histiens[0]: 1556

SMART HistMaker2 done, cost time: 0.000631 s

SMART mWorkerHist Push&&Pull done, cost time: 0.00709 s
SMART HistMaker3 done, cost time: 0.000552 5

SMART HistMaker1 done, cost time: 0.000548 5

cacheCols:8, cols:6

histLens[0]:2334

SMART HistMaker2 done, cost time: 0.000636 5

SMART mWorkerHist Push&&Pull done, cost time: 0006623 5
SMART HistMaker3 done, cost time: 0.000566 5

SMART HistMaker1 done, cost time: 0.000494 s

cacheCols:8, cols:6

histLens[0]:2334

SMART HistMaker2 done, cost time: 0.000686 5

SMART mWorkerHist Push&&Pull done, cost time: 0006718 s
SMART HistMaker3 done, cost time: 0.000566 5

SMART HistMaker4 done, cost time: 0.000526 5

SMART AfterBoost done, cost time: 0000514 5

SMART EvalBoostd done, cost time: 0.000852 5

SMART EvalBoost. done, cost time: 0.000566 5

SMART dat0:294, dat1:1500
st fime: 0.00055 s

Bt time: 0.000496 5
SMART mWorkerModel reduce done, cost time: 0.002395 5

SMART GetGradient done, cost time: 0.000846
SMART InitBoost done, cost time: 0.00051 5

SMART HistMaker0 done, cost time: 0.000534 5

SMART morkerFminmax sync done, cost time: 0.00654 5
SMART InitWorkSet1 done, cost time: 0.000549 5
findex:32

SMART InitWorkset2 done, cost time: 0.000525 5

SMART HistMaker1 done, cost time: 0.000663 5
cacheCols:0, cols:6

Download

lo:00

SRR AR HH5U20E |, ATLARSRITU. WNRE EF AR EEEFUEMRIEA |, e
REGFIMHEEE | HIEREESEUITE
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FREE FiTEit
Pl Ehl 21T
SiEE 1 =k
[FHatt?| BE=dsinlabel? SIS
BiEE 2 =k

L~ Tna i S

prediction_result

=Tl 5 £

prediction_score

B E

prediction_detail
RETERE B3 k11, k2:v2

keySvalue 5 iERF

kvITiEIRS S IER
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HEFFIPAI

PAIRZAR M5

DensefSTUEFAHIES] (BUAELE , ZRIPIAFIBIN ) BA). IREKVIER , SEEFHEEI T EREcE
FEBHEHBATIEREEN\U0020 ( S NFREER ) .

PIERF. SmarthkviIZ [ERIDTRFAF RS

TRUEEERAIT

1 20 10552-0... 1467519998550415 1.467519908550415

2 10 1-1262:1.... 0.8999134302139282 0.8999134302139282
2 10 1-0772:0.... 08999134302139282 0.8000134302139282
4 20 10862-0.... 1467519998550415 1.467519908550415

5 0 1-0762:0.... 08999134302139282 0.8999134302139282
6 10 1:2222-0... 08771200180053711 0.8771200180053711
7 0o 1-1212:0... 016383999586105347 0.163830900586105347
8 10 12172-0.... 08771200180053711 0.8771200180053711
9 0o 1-0402:0... 016383999586105347 0.163830900586105347
10 0 1:0172:0.... 0.8099134302130282 0.8000134302130282

predict_resultH.EFTUNE.

{s5FEPS-SmartTZE 4 T

{'label™
{label™
{label™
{label™
{'label™
{label™
{'label™
{label™
{'label™

{"label™

1.467519908550415}

0.8999134302139282}
0.8000134302139282}
1.467519998550415}

0.8999134302139282}
0.8771200180053711}
0.16383990958610535}
0.8771200180053711}
0.16383990958610535}

0.8090134302130282}

NSEEIREHRERFEIIR HEIN |, STLERSRPS-SmartFiUEASRMMITN. NRE EFHA7R , BE

TRBHRTEA | HEEEFINREYE | FIERERESH. BEEIES  FHEIFIB IR S5 1EL
. IDFIREESEE stringtEUAIBRHESIFN BARFULASMOSY. SEIREFRURKRE/R B IUEES)) 140
objective—EHIMRKAEL. FRNLERINT

FSa onginal_label a preqicuon_score

1 2 1.467519008550415

2 1 0.8999134302139282
3 1 0.8999134302139282
4 2 1.467519008550415

5 1 0.8000134302139282
i} 1 0.8771200180053711

7 0 0.16383000586105347
8 1 0.87712001800537 11

9 ] 0.16383000586105347
10 1 0.8999134302139282

7]
D

15555
13333
13333
15555
13333
16666
22222
16666
222272

13333

Hrphprediction_scoreZ2FE. leaf_indexZIATURMFHRRS , B MEAENNE, NAKRIERN, =
RSN — T | B FRTFAE XN LM F R RAVRS.

iE

- AL ERAYEHEBIRIRAR —HHIET | ARk , BATIHRECEPS-SMARTIRNEM |, ST5EH
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HEFFSPAI PAIE AL 415 BA

HFORmS | THEEREIEE. ENEERIAREEX , REAE , SFHNREAEMAMHN

=8

- AL EESR I IRER —Fstringt8TURIZUENlabel | JLMEFR—FIFRFER | RREATTHENULL , AILUE
—HIH BRI SRR R B A R stringf&TUE .

- SEREFRIRECRIHW N ETVILE S IZMETobjective—ERIIRKEREL , BUAL AR work,

BEGIIESRN

AILUSE= MBI R B EIRRES | EBEEEPS-Smart))|IGAMP RO REENE- AL IEEEER
 BEEENERAS  WITE

E%-ﬁ 0 AlUE a
1 1 0.14059734344482422
2 4 0.8594027161598206

HpRid2ENMHINFRS | XBEKVIET , BBAidsEKey-value pairdfikey, INRBZIR , RIREN
BSAER" f0,f1,£2,£3,f4,f5" , FELttid HOIEHIFEES0, id 4SRRI, valueXIRISFEEMEER , BHAR
gain , BEIRIEEAF | IZSEFRIVEEETAI. XERHIT2MHE , REAERIISRIEFRBET
X2AMEHIE | ATLUARI R B HIIRWFEEEM A0,

EEE

- PS-SMARTEIF8I B 75 RSTEUESRRY |, BNfFEODPSEIXERstringKE! |, b iEiErE5E.

- KVASRHHENIDA R IE RS |, FHIERELRESE. NRFHIIDAFRE , FEFERFFCAN
BTN, IRHENERRFIBENFRE | FEH TR SIS T2,

- BAAPS-SMARTSIF I+ ASEANESS | (BERERRABGTRERIE , FENERXAKAIFHIE
W&, GBDTEEXESEZFERIESISMEHTIIG | BT E3RHEEEMone-hotywtS ( ATLATHR
RSURHE ) Hb , EtEERRISERMEARINMERYL , eI BT GBDTHREARII4.

- PS-SMARTE GRSt I N | tkiNdata_sample_ratio , fea_sample_ratioi%&Iis BIxd
FuEES SRR, BRtbz4h , PS-SMARTEEASFHBEHEMIAL , JEERE S M workerp s
X7 , BTFBEBsketch|FH AL BsketchIRFSBERENMY | INFARSSERERNAR | B
MIEE ERTLMRIBEEGRBERK |, BERIMER. REEHSERESHZRE  ERF—HE

]

IEEH],

PSZ&tEE]H

MM ( Linear regression ) ELHNEHEL , DITEZEMNZSNEETEZEEMEXR. PSESHIRSS
( Parameter server ) B9EFR, PSENTFRERANMEEERIE L. £L6)II8:MESS | 8eBER T2ITEHER 1|
& BOIHIE IERHERTH, PSEMRIASTIFT MR | HSIRIIZES , B35L1 , L2IENTE, 4N
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ERBERIWENEX , BEEIAFEERE,

R F3F

-y IEEE
i@ cq_pai_input_mu.. '3_{‘,-,2-

M EE
l. | /' .
,I| '@ sre_mpi_algo_d... ;;;_,j__.:;,

|
|
J

@rszemz1 @)

-@ cq_uutpqEJ ';%_xﬁ[} — ﬁﬂ“ﬁ;

PAIf 1T
Yk

PAI -name ps_linearregression
-project algo_public
-DinputTableName="Im_test_input"
-DmodelName="linear_regression_model"
-DlabelColName="label"
-DfeatureColNames="features"
-DI1Weight=1.0

-DI2Weight=0.0

-Dmaxiter=100

-Depsilon=1e-6
-DenableSparse=true

gl

drop table if exists logistic_regression_predict;
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featureColNam
es

labelColName

enableSparse

itemDelimiter

kvDelimiter

inputTableNam
e

modelName

inputTableParti
tions

enableModello

EEWHETEI

kviEIRI FRAF

keySvaluefi5>
PRRT

HINERR

g RIE
BMAERDX

AR

OfflineModel

FAT)IIZRA94HIE
=

BARITESFY
7

LEESparse
KVIEZURT |, B
E(FHOSHHE
id , BIIEMNIFF
YRERNFIEIR S,

LIAREIERN
HES U
» KVIBJRYSFRAF
, BUAAZRE

HRMAREIES
MRS TR

, keySvaluefy
)T

Bfalseld ,
HFOdpsE ,
IEERINE
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28 ( bigintak
double ) , Spar
se KVIBTUR8E
BeiEstring2E8Y
FIE |, RIS
=Bt

( bigintay
double)

[true, false]

[true, false]

MBS SIPAL PAIELEB A
PAI -name prediction
-DmodelName="linear_regression_model"
-DoutputTableName="linear_regression_predict"
-DinputTableName="Im_test_input"
-DappendColNames="label,features"
-DfeatureColNames="features"
-DenableSparse=true
A
RS
. N . a . E YA hY
PaiRy ST I R{EEH SR BA
5% , Denset&
MAEIEEY Lot

A% , Bkilfalse

Ak, BUATHS

1

ik, BUAES
wWAI%E

AJigk , fE=Al
ds=1/pt=1

A% , Biktrue



HEFFSPAL

PAIEEBH5tAR

BiEEH

Paifp <%

[1Weight

[2Weight

maxlter

epsilon

modelSize

BRI OREFIRIMISIREESIEI AL ILRIER |, BRECER , TIeWMRIERMARA |

PATER
Paigp <&

coreNum

memSizePerCor
e

Pai webZ&¥i2
R

L1 weight

L2 weight

BRAIEIREL

BR/SIRE

ERASFEID

Pai web&£#i45
R

L2003

BIMZIIREX

/N (MB)

S4gEk

LIIENMEZR AL,
AU N i
EZTid, I
UERIRTLAIAAR
I,

L2IEMIMEZREL,
Ik |, 188
SEEIHEB/N
o IHIGRIATLL
INAIZIN.
BRAIEREL, 18
EL-
BFGS/OWL-
QNBIFAIE

RE, ORERABR

GIESAW/R

WSRE | i1t
BiRRILEMN

, PLORIER
LosstEXIZR{rER
9E , BUNEK
=S, EiEHR
FERIEESS

FHIERER AR
{EID , F5E4ERE
o AJLALSERME
X, BEEK

. R AR
. MESHEE
#SQLES BN
itE.

SHuEir

IO, %
BiRzfTHR

BB MZIOERRY

R7FEL , 10244%;
*1GBE
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IEEEY

IFEEEL

RBEWE , BUA
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ik, FIAR
1.0

aJidk , BIAA 0

Ak , BUME
100

Bk, BUAE
1.0e-06

A% , BUAMEO
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BEWE , RUA
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=1 ]
R4

LASparse KViEE0iE /9451

drop table if exists Im_test_input;
create table Im_test_input as
select

*

from

(
select 2 as label, '1:0.55 2:-0.15 3:0.82 4:-0.99 5:0.17" as features from dual

union all
select 1 as label, '1:-1.26 2:1.36 3:-0.13 4:-2.82 5:-0.41' as features from dual
union all
select 1 as label, '1:-0.77 2:0.91 3:-0.23 4:-4.46 5:0.91" as features from dual
union all
select 2 as label, '1:0.86 2:-0.22 3:-0.46 4:0.08 5:-0.60' as features from dual
union all
select 1 as label, '1:-0.76 2:0.89 3:1.02 4:-0.78 5:-0.86' as features from dual
union all
select 1 as label, '1:2.22 2:-0.46 3:0.49 4:0.31 5:-1.84" as features from dual
union all
select 0 as label, '1:-1.21 2:0.09 3:0.23 4:2.04 5:0.30' as features from dual
union all
select 1 as label, '1:2.17 2:-0.45 3:-1.22 4:-0.48 5:-1.41" as features from dual
union all
select 0 as label, '1:-0.40 2:0.63 3:0.56 4:0.74 5:-1.44" as features from dual
union all
select 1 as label, '1:0.17 2:0.49 3:-1.50 4:-2.20 5:-0.35" as features from dual
) tmp;

HIERSAOT
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=P label features a
1 2 105520153082 40995017
2 1 112621363013 42825041
3 1 1-07720913-0234-446 5091
4 2 1086 2-0223-0464:0085-060
5 1 1-076208931024-0785-086
6 1 12222-04630494:0315-184
7 0 1-1212:0093:023 4204 5030
8 1 121720453-1224-0485-1.11
- 0 1-0402063305640745-144
10 1 1017 20493-1504:-2205-035

HIEPFEIDMNIFRRS | &RARHEID A5,

13

YR EF R BB |IGEURTIGA . 1EElabel ABIRF |, featuresI¥HES! | T RUEREIEIST /9
s, BESAIRENEINTE
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FEiEE e HiTEf

- | .=-'—-Fl—_

L1 weight JERZCEN ni]

10
L2 weight JEfsc#y ofik (7)
0
B JEmEE ahE (D)
100
B/NESHRE 0F1 ZE=cs ol (7)
1.0e-06
EAHRD JefaEEsy olix (7)

0

BAFHEDAILAAE | BOAO , BiZaBalsq kBt E. MREEREMsqQUESFKITE | XEAJLUEXTH
T5094% . Densef&T R ERURHHESIEL , kviBTURI AR ARIHEIDIRS.

SNEREAEImE4 , JLUBTHTRANTNERERIE Bl , BAETHR, AT RAFERR
S |, SRS, B, PSEEREMAISRHBRIRRATTRET  SEEFRILE , HiER
SRR RERIBINEFRIIE,
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MEErIPAL PAIEEEIHHEE
b E 2Hi=zE TR
£ E
3

FremIREF (MB)

1024

gl

WEERIRIRBLA T HEISTUEE |, TLARSRETIN. aRE EFhprr  BEEFTUAMGRIEAN | B EEE

MINREE | FIERECESEUN TE
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HEEF>PAI

PAIE AR T

A EOA=E
BiEE 1 =k
[FEHa S #EEFGRinlabel?] FEHS
BitE 2 =k

L SThaa bt 10

prediction_result

=Tl fa p 10

prediction_score
o HFES =
prediction_detail
FBEDERE 1830 k1v1, k22

keySvalue s iEeT

kviTEIR I

wi020
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HEBRRESIIGI RIS 3, PRAREKVIST | FEREEDIRM. WIZERDRAATHE  FEER
SIEEECEI\u0020 ( BRI SCRIAZA ) .

TRUEEERAIT

=

- label a features & prediction_result a prediction_score a prediction_d
1 2 1:0.55 2:-0.15 3:0.82 4-0.99 5:0.17 0.9950045235424285 0.9950045235424285 {"1": 0.9950045235424285}
2 1 1:-1.26 2:1.36 3:-0.13 4:-2.82 5:-0.41 0.9022041049173464 0.9022041049173464 {"1":0.9022041049173464}
3 1 1:-0.77 2:0.91 3:-0.23 4:-4.46 5:0.91 1.228147671448144 1.228147671448144 {1 1.228147671448144}
4 2 1:0.86 2:-0.22 3:-0.46 4:0.08 5:-0.60 0.9043180917054381 0.9043180917054381 {"1": 0.9043180917054381}
5 1 1:-0.76 2:0.89 3:1.02 4-0.78 5-0.86 0.7116744886195954 0.7116744886195954 {"1" 0.7116744886195954}
6 1 1:2.22 2:-0.46 3:0.49 4:0.31 5:-1.84 1.135349294653747 1.135349294653747 {"1": 1.135349204653747}
77 0 1-1.212:0.09 3:0.23 4:2.04 5:0.30 0.227249565638616564 0.22724956563861654 {"1": 0.2272495656386165}
8 1 1:217 2:-0.45 3:-1.22 4-048 5:-1.41 1.2369534428175184 1.2369534428175184 {"1": 1.236953442817518}
9 0 1:-0.40 2:0.63 3:0.56 4.0.74 5:-1.44 0.5672805014883875 0.5672805014883875 {"1": 0.6672805014883875}
10 1 1:0.17 2:0.49 3150 4-2.20 5-0.35 1.0918540901263776 1.0918540901263776 {"1": 1.091854090126378}

REEEZEpredict_result—FIRAETE,

UV

- KVISTURHHERID R IE RS (FAE20) | FIELMESLH. WREEIDIFRES  FEE
SRS TR, WREIRERSSAENIF/E | FEHTHIERUFHTETRES
B’

BRI
ETRIGEUEARSEE | \PN RTINS | BETSIERR.

paita 1T

PAI

-name cluster_evaluation

-project algo_public
-DinputTableName=pai_cluster_evaluation_test_input
-DselectedColNames=f0,f3
-DmodelName=pai_kmeans_test_model
-DoutputTableName=pai_ft_cluster_evaluation_out;

SRR

y

SHERR sHHA ENETER i, BAE/AT

oF Hil

inputTableName BN xRE WAIE
E?Aﬁ*ﬁﬁgﬁﬁﬁ"ﬁu %, BNMEIERE
, NESHIR , IR alisk , BRIAMBEEE
selectedColNames ;?Iﬁi”ﬁﬁﬁﬂ’ﬂ%ﬁtg— = 5

inputTablePartitions MARTEEBL DX Bi% , EUAMBEEERT
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PAIRZAR M5

enableSparse

itemDelimiter

kvDelimiter

modelName

outputTableName

lifecycle

WA

- Calinski-HarabaszE#xXFRVRC (variance ratio criterion) X :

VRC,

4

S5%E , 8XXA
namel=valuel/nam
e2=value2; W1REi5
EZMHX, HaHA
" oF
BANREIRRE WG
18z

SAREIE IS
TURT , kAR EIRT

LHIMAREIE RIS
IUBY , keyFvaluefy
DEIFF

RINBRZSIERY

xR

Ak , IEEmHRE
anfEHA

55

true , false

HREE
=B

IFEEEL

E‘xl.-"-.’—.[rl

5§, (k-1)
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REANRKENLGE |

BENEEASE | N2

RO, KERERPORNE
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ENITF :
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k%*ﬂlﬂ/bﬁ/\%ﬁl REKinyH

ENITF :

I~

S5, = LLL‘{ m ||,

."iE-.':'

kBERPIDRNEL, x2EER
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BINER

RERIPOR
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Six7~Hl
- WA

create table if not exists pai_cluster_evaluation_test_input as
select * from

(

select 1 as id, 1 as f0,2 as f3 from dual
union all

select 2 as id, 1 as f0,3 as f3 from dual
union all

select 3 as id, 1 as f0,4 as f3 from dual
union all

select 4 as id, 0 as f0,3 as 3 from dual
union all

select 5 as id, 0 as f0,4 as f3 from dual
)tmp;

pai -name kmeans

-project algo_public
-DinputTableName=pai_cluster_evaluation_test_input
-DselectedColNames=f0,f3
-DcenterCount=3

-Dloop=10

-Daccuracy=0.00001
-DdistanceType=euclidean
-DinitCenterMethod=random
-Dseed=1
-DmodelName=pai_kmeans_test_model
-DidxTableName=pai_kmeans_test_idx

- paiap L7l

PAI

-name cluster_evaluation

-project algo_public
-DinputTableName=pai_cluster_evaluation_test_input
-DselectedColNames=f0,f3
-DmodelName=pai_kmeans_test_model
-DoutputTableName=pai_ft_cluster_evaluation_out;

- i aA

HtHzRoutputTableName , FFE&53 579 : | column name | comment || | || count | &2
FH || centerCount| 225348 || calinhara| Calinski Harabaszigir [ITEAR] HHEAR) ||
clusterCounts| FMRERSHRAEE|

PaiWebER=
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SiTRM g
FRROH 3

Calinski Harabasz {5t5

1: 20.00%

FSEi

PaiWeb-Pipeline

@ pai_ft kmeans d... @)

Ki’#]i'é%"’*“ 1

T

%ﬂ*ﬁ&% M

Tﬁiﬂﬂ—1
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REFIERGRA

REFIFIE

OSS_EA&#E5eA

5 OSS Bucket

TensorFlow

- TensorFlow BN E 5 A58

TensorFlowSZiHE =

MXNet

- TETUAEHR

Caffe

REF IR HICHD N EE T 5

4

RS I HESRInAA

FIERNSEFIFE LSIFREFIER | RN EikiEM TIEEEANGPU (B4EMA40 ) ITEEEF , AFEILA
FRXUERREM SRR TRAEFIE L. BRISIFHINESREE TensorFlow ( 323F1.0. 1.1, 1.2hRA

) . MXNet 0.9.5, Caffe rc3, TensorFlow F1IMXNet Z#FHAFBSHRERIPython 15 , Caffe SZIFFHFHE
TEN PRI 14,

EERREFIERNGEIEZR , FER)IGEIE LEEMERISEFMHEOSSH |, HEEE TR EERT
OSSERTIZHEIE. FEIBHEMEZNREFIBRIRELR2HMBE T GPU &8, BixEUTRIAEIRLEER2
OSSHEUEIIATEREZMA , hIHEHENOSSEF-EiREZEA.

REFIFTE

BHatBFIFEREZIBXRIBBET ANMNER |, iREFIBEEETensorFlow, Caffe, MXNet=/MEZR
, FFERNAT , #EAYEEEIEHEE |, HHENITE FakGPURIERICI{EA.
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mEEE SR
HREX: (28 4 mAsm
pul=Ety M R FrmEi poi=h i L MaxCompute#i§ RIFRFIIE] R FEGPU HR1F
vvvvvvvvvvvvvvvv OB s shege=s=» EANSES)
ORI “§2  sheqrt shujatest EAREES)
lel=3b3 - %%2  sheg*=***  shequ 2016-12-2110:27:35 E® D HENHEEES]

FHEGPURIFRII B WO BRI AHNE R , FTLAEISAIERKENGPUITERIR.

OSS_HE&uRIRER

ERREF IR |, BIETFHEEIOSSHIbucketh, SE—HEEFEOSS Bucket, HTFREZFIAT
GPUSEEHERIR2 | BINIEEIEE OSS Bucket FHARER2MX, X EAUREMATH A LAERE R L
, BIREITIHAF RN EZEA. Bucket B2IF 25 , RILMEOSSEIRIZHIG KEUEN 4k , ALEUER
., HEEIET.

OSSSTHFZ M L1E4UE . APIELSDKIFMN :
https://help.aliyun.com/document_detail/31848.html?spm=5176.doc31848.6.580.a6es2a

OSSR T XERYE AT BRI AF EMSRIEROSS, TRIIFRESN
https://help.aliyun.com/document_detail/44075.html|?spm=5176.doc32184.6.1012.XIMMUx

EIEMER ossutil B osscmd |, XEWAN LT LR , BN TK EE. TEXE | iESIFHimse

T AR T ENEERE AccessKey FIID , BERfE , olLAfEAccess Key EEIZFIS 62T EE.

1EEOSSBucket

FFENEZIFEHER "SOSS Bucket” BT , FERETF—NEFRA "AliyunODPSPAIDefaultRole”
HNEFABBLEHINIRSKS | DENLZHABKERZNG , SFIFENTEFEERDE. 5
OSS bucket,

- - BTN R I F &I TEMaxComputetlEZRZ k|, 5MaxComputet RSB MS., 7EEANAT
. BAIABIEFLEMaxCompute REKS.,
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SieE

0SS frmibis [ #2R2 ) FrEnBm @

R 2

ik

22§ AliyunODPSPAIDefaultRole
ARNM: acs:ram::1664081855183111:rolefalivun...

"RE" FERAFEAITOSSIEESINRAMEIN | 1FBEURAMEZL,
bita BEFigE
- BahEERE PMML
Bt OSSiaig
[GH:RE B

MBS AlyunODPSPAIDefaultRole
ARN: acs:ram:1664081855183111:role/aliyunodpspaidefaultrole

RAM#RZIN

LRAMEY , AILAEHBEF I FEIREOSSHIRERSR , mdE "XE" HARAMADL |, fE,

A ;
o PR AR OSSHEASE
OSSECAREIRA:
2.5 "BIARAMBHTISI |, MNITTRE , SEEEE.
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SERIRHIEHRR

RRET: AREXAHENE, HATRAVENES AEEE PRR, SHIRM R E OIS S HODPSE: X

ODPSTRIRERINEIE = HRAINR

FARRGIENEIEE ODPS EENAS, BIUS, ODPS HAMTSRREMNNEGME,

AliyunODPSPAIDefaultRole
fig: ODPS PAIRRIAGERILL A &R AITER B IS FER

R FTODPS PAIIRSEAINA &SI, SIEOSSBS MR

i WREEEEAlIyunODPSPAIDefaultRoleFIIEXRIFARIKER . TLIERRAMITHIGEREE. HIAAE

AliyunODPSPAIDefaultRoleB SHIRPRISELIT :
BUREHR (Action ) BRER
oss:PutObject &S E S TERS SR
oss:GetObject SRS S TexS 5

oss:ListObjects EEHFIRER
oss:DeleteObjects il GISES

3.EFERNFFZIFRE , /RERIFT , RAMEESEMRNEMHF, WE

SieE

0SS it [ %2 | F4<nBEm o)

ik

22§ AliyunODPSPAIDefaultRole
ARNM: acs:ram::1664081855183111:rolefalivun...

AEERREFIERIRES , FEEH "5L0SSBucket” SIERMATREZIRMHEE , FRRESOSSHIES

R,
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&Y i 0SS Bucket-1 (1))

e

[

e TensorFlow-2 0}

TensorFlow

=1}
=R

TensorFlow ( LATREFRTF ) 2GoogleFHRRI—ENZBRFIMER | BiEFAEBIRSNFIHEERE LF.

FESHBEF IFRETHERSERE R, ARTLBBRNFIATFHTHBRRS | TRHE51ZNGPUSE:
» BPALUREIRSI ERRH TEEE.

SE5A

L2HRE
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SEEE FATHELG

Python {£EG3ZE ()

Python =304 (7)

HigRER O

fECRERArEEYEN O

¥ B3 {27F Checkpoint S E @RI (7]

- Pythonf{EE3 4 : EFRHUTUSG . 20 X4 aliBidtar.gz4 T8 LE,

- PythonZ=3244 : 18RI EBEHIIESUY | Bk,

- BUERBR | 1EROSS EREUETR,

- BEXHHEESRAFEENSE : PAI TensorflowszisFF@IE CommandE NERATEBSEE |, X
HER P AR MEEIS SRR R e LA A ERYlearning rate, batch sizes%,

-AHER - HHAERERER,

(2) FUTAEM
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3 A

BEGPUREL

BFELARIEB SESHEREEIEEGPURE

PAIGS

FATHE

L1

LfMERAF , AR EREEMAESH(FEEESH TENGS...) , FNSHIIE NI USE FHAIRIS
PAI -name tensorflow_ext -Dbuckets="0ss://imagenet.oss-cn-shanghai-

internal.aliyuncs.com/smoke_tensorflow/mnist/" -DgpuRequired="100" -
Darn="acs:ram::166408185518****:role/aliyunodpspaidefaultrole" -Dscript="0ss://imagenet.oss-cn-shanghai-
internal.aliyuncs.com/smoke_tensorflow/mnist_ext.py";

BISENERS X IITER

SHEWR

script

entryFile

buckets

arn

gpuRequired

checkpointDir

S¥guir

W%k, TREESUS
. AILAR BN E
tar.gz[ =488

%, BEIANOXHE
, Hscriptgtar.gzE
4EE0RT | ZSEWIE

Wik , BIAOSS
bucket , AI¥EEZ N
. LUESHE, 81
bucketZmLL" / “ZRE

Wi , OSSrole_arn

Wide , FRfER
GPURIRE

Bk, TF
checkpointBH=

266

24Est

oss://imagenet.oss-
cn-shanghai-
internal.aliyuncs.com
/smoke_tensorflow/
mnist_ext.py

train.py

oss://imagenet.oss-
cn-shanghai-
internal.aliyuncs.com
/smoke_tensorflow/
mnist/

200

oss://imagenet.oss-
cn-shanghai-
internal.aliyuncs.com
/smoke_tensorflow/
mnist/

BAE

H}

H}

HY
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oss://imagenet.oss-

S SOTESHE | memaldlyu
A% , ITHES internal.aliyuncs.com e
hyperParameters 7 /smoke_tensorflow/ =

mnist/hyper_parame
ters.txt

- S¥scriptilentryFile B TEEREMTAITFEIENIA | NREEAREZR DT Z MY | AILUG
SRR HFTRAtar.gzi8zl , FRIRentryFile24UEEZE AL,

S¥#checkpointDirFATHEEE XIS EB N\RIOSSIRIZ , #Tensorflow{fFEERREISE,

S¥buckets ATHEEE XGELERIOSSIER | FAOSSHEEEEarnSH#,

3]

MnistFEFRFIZRTFESRZRA , BINGFEIR1~OREHFEMER , BIIEEH T,

1. 555 OSSim HEEHERIHI TPy thon S LARIIGEURESE. ARGIFEOSSHEIR2 regiontlz
bucket , bucketZAtfmnist , {&EpythonBIARLISI)IZEUE.

M tfmnist
i i E-1ad] HiERRHE
~|  mnist.py 2.6568KB [+ 2017-02-14 17:41:04
_| train.tfrecords 46.735MB tfrecords 2017-02-14 16:48:24
£i%

2 1E#8iEOSS Bucket#ITensorFlow B4 , $HEMAITEIE , FEIREIFOSS BucketfithX , FHEZTAHRAMER
N, G0TE
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@ ouiyz oss Buck... )

4 _AEIETT , BEERNMEHETA  ATE
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@ otz 0ss Buck... )

_ ! .
€ cuityTensorfiow-1 @)

5. L A% TensorFlowEt , EEIEZ{THE.
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[1] execute command : set biz_id=16640818551831 11 alipay"LTAlwogMNKkEOucvai~2017-02-15; PAI -
name tensorflow_ext -project algo_public -Dbuckets="0ss.//imagensat.oss-cn-shanghai-
internal.allyuncs.com/smoke_tensorflow/mnist™ -DgpuRequired="100" -
Darn="acs:ram::1664081855183111:rolefaliyunodpspaidefaultrole” -Dscript="0ss./imagenet.oss-
cn-shanghai-internal.aliyuncs.com/smoke_tensorflow/mnist_ext.py®;

[1] execute endpoint | hitp:.//service.odps.allyun.com/apl

[1] Ok

[1]1D = 201 70214170310476goyni17jc2

[1] Odps Instance |d = 20170214170310476goyn17jc2

[1] Sub Instance 1D = 20170215010403a6dc5a02_2531_4931_8346_1783c2ccaef

[1] http:/ogview.odps.aliyun.com/Aogviews?
h=http:/fservice.odps.aliyun.com/api&p=shequii=20170215010403a6dc5a02 2531 4831 9346 17
83c2ccaefi Btoken=YTQzS|ZOQSFNLa05udFpHYVpLcFFGR2J6S2JVPSXPRFETX08CT2oxNYOMDax
ODU1MTgzMTExLDEDODe20TY2MNDgseyJ TdGFOZW IbnQIOHT IkFidGlvbilEWyJvZHBz OLINYWQIXS
WIRWZmZWNOIjoiQWxsh3clL CUSZXMNvdX.J|ZSIEWy.IhY3MEb2RwezoqOnByb2plY3RzL 3N XF1L2]
uc3RhbmNicy8yMDEIMDIXNTAXMDCOwWM2E2ZGM 1Y TAYXZl 1 MzFINDkz MBS Mz X2 EZODN]MmM]
YWVmbSJdiViosiiZlicnNpb24i0itxind=

[1] train: 2017-02-15 01:04:08 TensorflowTask_job:0/0/0[0%)]

[1] train: 2017-02-15 01:04:14 TensorflowTask_job:0/0/0[0%)]

[1] train: 2017-02-15 01:04:19 TensorflowTask_job:1/0/1[0%]

MXNet

BN

MXNet2—NREZIER , SFaSTfrSmE | ILUE{T/ECPURIGPUSEERE | MXNetZcxxnetfy ~™—f
, exxnetfB T minervafy g,

S8R

L2#HRE
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SEEE FATHELG

Python {£EG3ZE ()

Python =304 (7)

HigRER O

fECRERArEEYEN O

¥ B3 {27F Checkpoint S E @RI (7]

- PythonfXRB3Z4 | FERFHTIU | S 304 eliEidtar.gz4 8 EE.

- Python3=3214 : I8ERISXHEG RS HIESY | ATk,

- BURIRER | BEFOSS EAYEUER.

- BB ES RBFPEENXSE : PAl MXNetz#HFEIICommandfE NERAVESELE | IXIFF
Fal AT iR B se R ERT A=A RIAlearning rate, batch size%,

- BMHBER | BEAREERRER,

(2) FUTAEM

271



HEFFSPAI PAIE AL 415 BA

3 A

FATHE

BEGPUREL

BFELARIEB SESHEREEIEEGPURE

PAIGS

IhMERF , AFREEEMES MR EEREF TENGS...) , FMSHINE NI LUSEREIFRE
pai -name mxnet_ext -Dscript="0ss://imagenet.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-
code/mxnet_cifarl0_demo.tar.gz" -DentryFile="train_cifar10.py" -Dbuckets="0ss://imagenet.oss-cn-shanghai-

internal.aliyuncs.com" -DcheckpointDir="o0ss://imagenet.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-model/"
-DhyperParameters="0ss://imagenet.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-code/hyperparam.txt.single”
-Darn="acs:ram::1664081855183111:role/role-for-pai";

BISENERSXIITE

SHEWR S¥uEkR SHas BAE
oss://imagenet. oss://imagenet.
o . 0ss-cn- 0ss-cn-
fﬁ’%ﬁ%ﬁf shanghai- shanghai-
script SZ1£FEE%TE ! internal.aliyunc internal.aliyunc
tar. gz R E s.com/smoke_ s.com/smoke_
9z mxnet/mnist_e mxnet/mnist_e
xt.py xt.py
ik, EiEAN
XHE, 5
entryFile script/Atar.gz/® train.py T
REAT | B
I
WA, I oss://imagenet.
bucket , AIZA 0ss-cn-
buckets , LUESHRF,. 8  shanghai- zs
“bucketZ@LA internal.aliyunc
" "ER s.com
oss://imagenet.
0ss-cn-
hyperParamete Bl , T shanghai- s
rs SRR internal.aliyunc

s.com/mxnet-
ext-code/
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T, WRER 00

gpuRequired GPUSEE 100
oss://imagenet.
0ss-cn-
o sk, shanghai- Zs
checkpointDir checkpointB& internal.aliyunc =
s.com/mxnet-
ext-code/

E 3]

CIFAR-102@MXNetEARMHIETE R0 27 RRIZA) |, BIIXSTF6755K32*3209E Rt Tl 4r s
CEILATRAL. RE. B0 M. B B, B D M. RERHITEDIDR. FARENR
https://www.cs.toronto.edu/~kriz/cifar.ntml

1. B2 OS S _HEEUEAIHIITpythonSUELAR I IGEUEE., AZEFIFEOSSHELR2 regiontlzE
buct bucket&Z A tfmni 4 honBIZ L) s
# pai-shanghai-test

S pyTem

g Kl o) ik a0

mxnet-ext-code/ GEE E—4)
| hyperparam.txt 0.148KB xt 2017-02-15 14:11:51

~| mxnet_cifar10_demo.tar.gz 54.218KB gz 2017-02-15 12:02:09

2 #B#81£0SS BucketfIMXNetB4 , HHERINI T , EEIREFOSS BucketfUithX , HEFHMRAMIZHY,
WA :
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@ iz oss Buck... )

.;@ (Al)MXNet-3 ( 3 ;.

. L

3.EEEMXNet BH24) , BpythonHU TSN SRR M ERZECELIER , WNE

test v @ 2 0% [ e 2] smieR T
o OSSHIRMEE X

Python fES37# @)
EPIE08S Bucket oss://pal-shanghai-test.oss-cn-shang
pal-shanghai-test

Python == ()
bl oraid
train_cifar10.py
-
. HEFER O

5 hyperparam.vd

oss://pai-shanghai-test.oss-cn-shang
5 mxnet_cifar10_demo.tar.gz

REviESsRAFEELSY @
'oss://pai-shanghai-test.oss-cn-shang

1 ER 277 Checkpoint ERBWAITH )

'0ss://pai-shanghai-test.oss-cn-shang

- Pythonf{RB3Z {45 tar.g 232 {4

- Python=E304% % tar B FRSHT N O34
- BBISEENSHOUHERE txt.singleSXF

- checkpointHtEEHHE R

4 _AEIETT , BERRNMEHEITE  ATE
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HEEF>PAI

PAIE AR T

(Alizhx OSS Buck...

k. i
(AR IMXNet-2 )

S5.8]LAGEMXNetBY , EFIETHE.

shanghai-test.oss-cn-shanghal-internal.aliyuncs.com® -DgpuRequired="100" -
DhyperParameters="0ss://pal-shanghai-test.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-
code/hyperparam.txt.single® -Darn="acs:ram::1664081855183111:role/aliyunodpspaidefaultrole” -
Dscript="0ss://pai-shanghai-test.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-coda/image-
classification-ext.tar.gz",

[1] execute endpoint : hittp://servica.odps.aliyun.com/api

[1] OK

[11 1D = 2017021502490365gxhp3Tic2

[1] Odps Instance Id = 2017021502490965gxhp37jc2

[1] Sub Instance |D = 201702151048412de3b136_8ce2 dbch_91e8_088fdd814849

[1] http://logview.odps. aliyun.com/logview?
h=http://service.odps.allyun.com/api&p=shequii=201702151049412de3b136_9ce2? 4bct 81ed 08
8fdd8148494token=aTZ 1V|BISk3qR3dGMOF|ODNvZmZDclJYaEs4PSxPRFBTX08CTzoxN[YOMDgx
ODU1 MTgzMTExL DEOODe3MzE30DUsey JTAGFOZW IbnQiCHt 7 IkF|d Glvbil Wy vZH Bz OLINYWQIXS
WIRWZmAWNOIoiQWxsb3ciLCJSZXNvdXJ|Z516WyhY3MEb2RwezoqOnByb2plY3RzL3NOZXF1L2|
uc3RhbmMIc DE3MDIxNTEwWNDKOMTJkZTNIMTM2XzIIZT N GJINIBSMWUSXzA40GZKZDgxD
g00SJdivisliZicniNpb24i0ixin0=

[1] train: 2017-02-15 10:48:45 MXNetWorker_job:0/0/0[0%]

[1] train: 2017-02-15 10:49:50 MXNetWorker_job:0/0/0[0%]

[1] train: 2017-02-15 10:49:55 MXNetWorker_job:1/0/1[0%]

6.&#&Echeckpointittiit FAERIERLGNE]
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# pai-shanghai-test

ObjectiiE P I

XA Kb ) BlERE B
mxnet-ext-model/ (iE[E] E—25)
-0001.params 2.922MB params 2017-02-15 12:06:50

-symbol.json 100.758KB Json 2017-02-15 12:06:49

S
STV
BRIPAI CaffeRsaiF B MISTUI4540E | SRR EEISUEIR B TR IRT T I (.

BNTEZROSSAH

24

- BINOSSEER , ossHYi)IIERERERYfile_list (40
bucket.hz.aliyun.com/train_img/train_file_list.txt ) file_listl&=(a0F :

bucket/ilsvrc12_val/ILSVRC2012_val_00029021.JPEG 817
bucket/ilsvrc12_val/ILSVRC2012_val_00021046.JPEG 913
bucket/ilsvrc12_val/ILSVRC2012_val_00041166.JPEG 486
bucket/ilsvrc12_val/ILSVRC2012_val_00029527.JPEG 327
bucket/ilsvrc12_val/ILSVRC2012_val_00042825.JPEG 138

- HitHossB&R , #bucket_name.oss-cn-hangzhou-
zmf.aliyuncs.com/ilsvrc12_val_convert , £iaiHiEHaEa0data_file_list. txtFOXI R AYEUE
X4, data_file_listf&={an :

bucket/ilsvrc12_val_convert/train_data_00_01
bucket/ilsvrc12_val_convert/train_data_00_02

- UWABEREL | IEIN , FIi%jpg , png , rawdE,
- Efshuffle , @ik

- MIHEISR |, BN odata

- resize_height , 2KIA8256

- resize_width , BkiA 8256

- BREKRE , BAAE

- EEREFEERmeanX it , BUAS

BHRAHP Al Sl
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PAIEEBH5tAR

pai -name convert_image_o0ss20ss
-Darn=acs:ram::1607128916545079:role/test-1
-DossImagelist=bucket_name.oss-cn-hangzhou-zmf.aliyuncs.com/image_list.txt
-DossOutputDir=bucket_name.oss-cn-hangzhou-zmf.aliyuncs.com/your/dir

-DencodeType=jpg
-Dshuffle=true
-DdataFilePrefix=train
-DresizeHeight=256
-DresizeWidth=256
-DisGray=false
-DimageMeanfFile=false

PAIGES2#

SHEWR

ossHost

arn

ossImagelList

ossOutputDir
encodeType
shuffle
dataFilePrefix

resizeHeight
resizeWidth

isGray

imageMeanFile

SFRIEJoss hostitiik

OSS BucketZkiA
RolexgRzAYARN

BRI

HitHossB=R

T S
2 shuffleZiE

EESHRIR

Elf&resizefJheight
Elf&resizefJwidth
Bl EENREE

imagemean3{4

V=Pt

fZ=an “oss-
test.aliyun-inc.com”

Fz=tan
"acs:ram:: XXXXXXX

XXXXXXXXX:role/oss

accessroleforodps” ,
FRiExxxXFRERLAY
rolearnfJ160iE1=

=ian
"bucket_name/ima
ge_list.txt"

jiz=ell

“bucket_name/your

/dir”
fNjpg,png,raw
bool{&

string2&8Y |, Ntraingl

val

int3XE , BRBEEX
int3XE , BRBEEX
bool{E

bool&

%EM\J& . ARME/AT

Ak , BUAES “oss-
cn-hangzhou-
zmf.aliyuncs.com” ,

Bp 3T oss{ERRRY

host

D%yvir

ali%k , BMEAjpg

A% , BRAEAtrue
WIS

Bk , BRAE9256

AN |, BERAE/9256

Ak , BAEAfalse

15k
1%, BiAESfalse

lEI




HEFFIPAI

PAIRZAR M5

Caffe

E=1 =1
Bs

caffe@—NEMT , ANEMS | WERREFZIER. (FERETS  MMNAFAERFAph.D , WFERT
Facebook, caffeAIERZhttp://caffe.berkeleyvision.org/,

S8R

EiivE H

solver oss EBE

055.//pal-shanghai-test.oss-cn-shang

BEEOSSIHAMNR

H—R— N SEFEsolver.prototxtX{4iossigiR. EsolverlFHITHANER , RFFRcaffel

BARE , FEEIE—T/LR

i. net: "bucket.hz.aliyun.com/alexnet/train_val.prototxt” netfIS{4-{IE R ossi&F

ii. type: “ParallelSGD" typeZéfiZParallelSGD , iFEIXE—NFFH
ii. model_average_iter_interval: 1 Z R TFERRRIZABIR , 1XT-EBRERL—IR
iv. snapshot_prefix: “bucket/snapshot/alexnet_train” 1#&Z&gHEossHIE R

net: "bucket/alexnet/train_val.prototxt”
test_iter: 1000
test_interval: 1000
base_Ir: 0.01
Ir_policy: "step”
gamma: 0.1

stepsize: 100000
display: 20

max_iter: 450000
momentum: 0.9
weight_decay: 0.0005
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snapshot: 10000

snapshot_prefix: "bucket/snapshot/alexnet_train"
solver_mode: GPU

type: "ParallelSGD"

model_average_iter_interval: 1

- train_val#fidatalayergEABinaryDatalayer , i5&E 0 TRfl.

layer {

name: "data"

type: "BinaryData"

top: "data”

top: "label”

include {

phase: TRAIN

}

transform_param {

mirror: true

crop_size: 227

mean_file: "bucket/imagenet_mean.binaryproto”
}

binary_data_param {

source: "bucket/ilsvrc12_train_binary/data_file_list.txt"
batch_size: 256

num_threads: 10

}

}

layer {

name: "data"

type: "BinaryData"

top: "data"

top: "label"

include {

phase: TEST

}

transform_param {

mirror: false

crop_size: 227

mean_file: "bucket/imagenet_mean.binaryproto”
}

binary_data_param {

source: "bucket/ilsvrc12_val_binary/data_file_list.txt"
batch_size: 50

num_threads: 10

}

}

#FHdata Layerf9&F7A “ BinaryData” , HerthziFtransform param3dia \BIGEUEH TSR , 8200
caffe|RESEIREF I ;

Hrhbinary_data_param A#iEEARSHNSHEE.
binary_data_paramsp LA RIS EY
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source : FIEFRIE , HPEEE NossHfilelistiIE&:=E , MbucketZ#RFFiR . A8 & oss://

num_threads : iRossAHBRI3RAVEAZAE , BUAMENL0 , FFaILURIBE SAVB R T
PAIf<

pai -name pluto_train_oss

-DossHost=0ss-cn-hangzhou-zmf.aliyuncs.com
-Darn=acs:ram::1607128916545079:role/test-1
-DsolverPrototxtFile=bucket_name.oss-cn-hangzhou-zmf.aliyuncs.com/solver.prototxt
-DgpuRequired=1

PAIGE <SS
\\\ > "
BHERR LT BNESEE Eavi A/
A% , BIAES “oss-
. P cn-hangzhou-
ossHost SFRIfoss hostithilk ?ésittzllji u%s-sinc com” zmf.aliyuncs.com”
Ay : B0t Ross{ERE
host
Fz=tan
"acs:ram:: XXXXXXX
arn OSS BucketZiA XXXXXXXXX:role/oss Wik
RolexdizAJARN accessroleforodps” , 1
FhExxxfCFRERAT
rolearnfd16{ 2=
solversZ{4f#EossHRY
solverPrototxtFile solver3Z{4 =2, Mbucket A%
nameFig
gpuRequired GPUENE BAE oMk , BUAEAL

=51

FFACaffesSEEImnistiV&E 14, 1 ESESIEREARTR "REFZIZICEREIETH" TEICaffeiz T
BIHRE. BEIESAOSSH | AEMIEZUTE , iBECESHIBTRIIRRERE |
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# pai-shanghai-test
ObjectEE

M

aohai_test/caffes (GE[E]_=—8)

™ output/
L train_data/
L val data/

mnist_solver_dnn_binary. prototxt

mnist_train_test_dnn_binary.prototxt

train_data file list.txt

val data file list.txt

2 SLIRsCaG R Caffe B 4-HHE R AN TFSE3G -
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s AT

'El solver oss 8=

=
~, L‘ oss.//pai-shanghal-test.oss-cn-shang

'ﬁ ¥ 0SS Bucket-1 @j | 4t
' )
KA
"]

@Caﬁeq - @

&solver ossig2IgEMmnist_solver_dnn_binary.prototxt3>f4., mifiziT. 3. BEHGAECaffeHit , BEE
BEQE £2 %

240 |

internal.aliyuncs.com/achai_test/caffe/mnist_solver_dnn_binary.prototxt” -
Dam="acs:ram::1664081855183111:role/aliyunodpspaidefaultrole” -DossHost="0ss-cn-shanghail-
internal.aliyuncs.com”;

[1] execute endpoint : hitp://service.odps.aliyun.com/api

[1] OK

[1] 1D = 2017033108464946g5bn7bjc2

[1] Odps Instance Id = 2017033108454948g5bn7hjc2

[1] Sub Instance 1D = 20170331164703e119c1f2_4353_4244 8fce fbbefd67363b

[1] hitp:/fogview.odps. aliyun.com/logview/?
h=http://service.odps.aliyun.com/apidp=shujiatest&i=20170331164703e119c1f2_4353 4244 8fce
bb&fd67363b&token=VGRIaDFOM3NBOGVGKzUveUg2QX.GanFldmF3PSxPREETX08CTzoxNY0
MDgxODU1 MTgzMTExL DEDOTE 1 NTQ4M|UseyJTAGFOZW1 IbnQIOIT IkFid Glivbl I6Wy JvZHBZOIYW|

XSwiRWZmZWNOI|olQWxsbicil CUSZXNvdXJIZSI6WyhY3MEb2R OnByb2plY3RzL 3NodW

ppYXRIc3QvawszdGFUY2VzLziwMTewMzMyMTYONzAZZ TFmOWNMxZJfN DM 1M1 80M]QOXZHhm Y2
iZmuJiNmZkNjezN]NIll 1 9XSwiVmVye2ivbil6l EifQ==

[1] pluto_oss: running

[1] pluto_oss: 2017-03-31 16:47:12 VlinuxTask_job:0/0/0[0%]

[1] pluto_oss: 2017-03-31 16:47:18 ViinuxTask_job:0/0/0[0%]

[1] pluto_oss: 2017-03-31 16:47:24 VlinuxTask_job:1/0/1[0%]

[1] pluto_oss: 2017-03-31 16:47:29 ViinuxTask_job:1/0/1[0%]

HE: A mElogviewsiEE-)

ODPS Tasks-) VlinuxTask-) StdErr , BlAI&&)I&iSFE=4EE :

282



HEFFSPAL

PAIEEBH5tAR

Detail for [pluto_oss]
£ refresn

Fuxi Jobs || Summary || JSONSummary

Fuxi Job Name: shujiatest_20170331164703e1f9c1f2_4353_4244_8fce_fbb6fd67363b_AlgoTask_0_0

TaskName Fatal/InstCount  1/0 Records | Progress _ Status StartTime EngTime Latency(s) | TimeLine
1 VinuxTask n 0/0 JE(1i7] Logview [Stder]

dlopen success
10331 16:47:52.723368

45 mpi_wrap.cpp:239] hostname:

fuxilabor_labor0_S4_Odps_S74_shujiatest_2017033116¢¢ +

10331 16:47:52.724658
10331 16:47:52.724670
10331 16:47:52.727995
10331 16147:55.845263
5845306

10331 16:47:55.84531.

10331 16:47:55.845315

10331 16:47:55.845319

ViinuxTask 10331 16:47:55.845324
10331 16:47:55.845329

Failed(0) Terminated(1) | Ali(1)| Long-Tails(0) | Latency cif| 10331 16:47:55.845331
10331 16:47:55.845335

FuxiInstancelD | LogID StdOut | StaErr 10331 16:47:55.845338
: 1 = = 45342
1 Odpsfshujiates... PUIUQXVNVFV... [T 5 0L 104 ime ode348

10331 16:47:55.845352
10331 16:47:55 845355
10331 16:47:55.845358
10331 16:47:55.845363
10331 16:47:55.845366
10331 16:47:55.845371
10331 16:47:55.845383
10331 16:47:55.845388

TensorFlowf8X T
MXNettEX T &
CaffefBXT#

TensorFlowiEHNE =7

45 pluto_oss_core.cpp:135] world_size 1
45 pluto_oss_core.cpp:136] world_rank 0

45 io_stream_factory.npp:42] Oss

45 common.cpp:202] Device id: 0

45 common.cpp:203] Major revision number: 5

2 45 common.cpp:204] Minor revision number.

2
45 common.cpp:205] Neme: Tesla M40
45 common.cpp:206] Total global memory: 12079464448
45 common.cpp:207] Total shared memory per block: 49152
45 common.cpp:208] Total registers per block: __ 65536
45 common.cpp:209] Warp size: 2

45 common.cpp:210] Maximum merory pitch: 2147483647

45 common.cpp:211] Maximum threads per block:

45 common.cpp:212] Maximum dimension of block: 1024, 1024,

45 common.cpp:218] Clock rate:

45 common.cpp:219] Total constant memory: 65536
45 common,cpp:220] Texture alignment: 512

45 common.cpp:221] Concurrent copy and execution: Yes
45 comman,cpp:223] Number of multiprocessors; 24
45 common.cpp:224] Kernel execution timeout:  No
45 pluto_oss_cote.cpp:207] Using GPUs 0

45 oluto_oss_core,cop:2101 rank 0 set device id 0

TensorFlow1.0.0kR A=/

appdirs (1.4.3)
backports-abc (0.5)

backports.shutil-get-terminal-size (1.0.0)
backports.ssl-match-hostname (3.5.0.1)

bleach (2.0.0)

boto (2.48.0)

bz2file (0.98)

certifi (2017.7.27.1)
chardet (3.0.4)
configparser (3.5.0)
cycler (0.10.0)
decorator (4.1.2)
docutils (0.14)

easygui (0.98.1)
entrypoints (0.2.3)
enum34 (1.1.6)
funcsigs (1.0.2)
functools32 (3.2.3.post2)
gensim (2.3.0)

h5py (2.7.0)

html5lib (0.999999999)
idna (2.6)

B I RO R LR T
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64
45 common.cpp:215] Maximum dimension of grid: 2147483647, 65535, 65535

Latency: {'min’:"48","avg'"’

¢
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iniparse (0.4)
ipykernel (4.6.1)
ipython (5.4.1)
ipython-genutils (0.2.0)
ipywidgets (7.0.0)
Jinja2 (2.9.6)
jsonschema (2.6.0)
jupyter (1.0.0)
jupyter-client (5.1.0)
jupyter-console (5.1.0)
jupyter-core (4.3.0)
Keras (2.0.6)

kitchen (1.1.1)
langtable (0.0.31)
MarkupSafe (1.0)
matplotlib (2.0.2)
mistune (0.7.4)
mock (2.0.0)
nbconvert (5.2.1)
nbformat (4.4.0)
networkx (1.11)
nose (1.3.7)
notebook (5.0.0)
numpy (1.13.1)
olefile (0.44)
pandas (0.20.3)
pandocfilters (1.4.2)
pathlib2 (2.3.0)

pbr (3.1.1)

pexpect (4.2.1)
pickleshare (0.7.4)
Pillow (4.2.1)

pip (9.0.1)
prompt-toolkit (1.0.15)
protobuf (3.1.0)
ptyprocess (0.5.2)
pycrypto (2.6.1)
pycurl (7.19.0)
Pygments (2.2.0)
pygobject (3.14.0)
pygpgme (0.3)
pyliblzma (0.5.3)
pyparsing (2.2.0)
python-dateutil (2.6.1)
pytz (2017.2)
PyWavelets (0.5.2)
pyxattr (0.5.1)
PyYAML (3.12)
pyzmq (16.0.2)
gtconsole (4.3.1)
requests (2.18.4)
scandir (1.5)
scikit-image (0.13.0)
scikit-learn (0.19.0)
scikit-sound (0.1.8)
scikit-stack (3.0)
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scikit-surprise (1.0.3)
scikit-tensor (0.1)
scikit-video (0.1.2)
scipy (0.19.1)
setuptools (36.2.7)
simplegeneric (0.8.1)
singledispatch (3.4.0.3)
six (1.10.0)

slip (0.4.0)

slip.dbus (0.4.0)
smart-open (1.5.3)
subprocess32 (3.2.7)
tensorflow (1.0.0)
tensorlayer (1.6.1)
terminado (0.6)
testpath (0.3.1)

tflearn (0.3.2)

Theano (0.9.0)

torch (0.1.12.post2)
tornado (4.5.1)
traitlets (4.3.2)
urlgrabber (3.10)
urllib3 (1.22)

wcwidth (0.1.7)
webencodings (0.5.1)
wheel (0.29.0)
widgetsnbextension (3.0.0)
yum-langpacks (0.4.2)
yum-metadata-parser (1.1.4)

TensorFlowl.1.0kRASE =/

appdirs (1.4.3)
backports-abc (0.5)
backports.shutil-get-terminal-size (1.0.0)
backports.ssl-match-hostname (3.5.0.1)
bleach (2.0.0)

boto (2.48.0)

bz2file (0.98)

certifi (2017.7.27.1)
chardet (3.0.4)
configparser (3.5.0)
cycler (0.10.0)

decorator (4.1.2)
docutils (0.14)

easygui (0.98.1)
entrypoints (0.2.3)
enum34 (1.1.6)

funcsigs (1.0.2)
functools32 (3.2.3.post2)
gensim (2.3.0)

hSpy (2.7.1)

html5lib (0.999999999)
idna (2.6)
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iniparse (0.4)
ipykernel (4.6.1)
ipython (5.4.1)
ipython-genutils (0.2.0)
ipywidgets (7.0.0)
Jinja2 (2.9.6)
jsonschema (2.6.0)
jupyter (1.0.0)
jupyter-client (5.1.0)
jupyter-console (5.2.0)
jupyter-core (4.3.0)
jupyter-tensorboard (0.1.1)
Keras (2.0.8)

kitchen (1.1.1)
langtable (0.0.31)
MarkupSafe (1.0)
matplotlib (2.0.2)
mistune (0.7.4)
mock (2.0.0)
nbconvert (5.3.0)
nbformat (4.4.0)
networkx (1.11)
nose (1.3.7)
notebook (4.4.1)
numpy (1.13.1)
olefile (0.44)
pandas (0.20.3)
pandocfilters (1.4.2)
pathlib2 (2.3.0)

pbr (3.1.1)

pexpect (4.2.1)
pickleshare (0.7.4)
Pillow (4.2.1)

pip (9.0.1)
prompt-toolkit (1.0.15)
protobuf (3.1.0)
ptyprocess (0.5.2)
pycrypto (2.6.1)
pycurl (7.19.0)
Pygments (2.2.0)
pygobject (3.14.0)
pygpgme (0.3)
pyliblzma (0.5.3)
pyparsing (2.2.0)
python-dateutil (2.6.1)
pytz (2017.2)
PyWavelets (0.5.2)
pyxattr (0.5.1)
PyYAML (3.12)
pyzmq (16.0.2)
gtconsole (4.3.1)
requests (2.18.4)
scandir (1.5)
scikit-image (0.13.0)
scikit-learn (0.19.0)
scikit-sound (0.1.8)
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scikit-stack (3.0)
scikit-surprise (1.0.3)
scikit-tensor (0.1)
scikit-video (0.1.2)
scipy (0.19.1)
setuptools (36.4.0)
simplegeneric (0.8.1)
singledispatch (3.4.0.3)
six (1.10.0)

slip (0.4.0)

slip.dbus (0.4.0)
smart-open (1.5.3)
subprocess32 (3.2.7)
tensorflow (1.1.0)
tensorlayer (1.6.2)
terminado (0.6)
testpath (0.3.1)
tflearn (0.3.2)

Theano (0.9.0)

torch (0.1.12.post2)
tornado (4.5.2)
traitlets (4.3.2)
urlgrabber (3.10)
urllib3 (1.22)

wcwidth (0.1.7)
webencodings (0.5.1)
Werkzeug (0.12.2)
wheel (0.29.0)
widgetsnbextension (3.0.2)
yum-langpacks (0.4.2)
yum-metadata-parser (1.1.4)

TensorFlowl.2. 1A =75F

appdirs (1.4.3)

backports-abc (0.5)
backports.shutil-get-terminal-size (1.0.0)
backports.ssl-match-hostname (3.5.0.1)
backports.weakref (1.0rcl)

bleach (1.5.0)

boto (2.48.0)

bz2file (0.98)

certifi (2017.7.27.1)

chardet (3.0.4)

configparser (3.5.0)

cycler (0.10.0)

decorator (4.1.2)

docutils (0.14)

easygui (0.98.1)

entrypoints (0.2.3)

enum34 (1.1.6)

funcsigs (1.0.2)

functools32 (3.2.3.post2)

gensim (2.3.0)
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hSpy (2.7.1)

html5lib (0.9999999)
idna (2.6)

iniparse (0.4)
ipykernel (4.6.1)
ipython (5.4.1)
ipython-genutils (0.2.0)
ipywidgets (7.0.0)
Jinja2 (2.9.6)
jsonschema (2.6.0)
jupyter (1.0.0)
jupyter-client (5.1.0)
jupyter-console (5.2.0)
jupyter-core (4.3.0)
jupyter-tensorboard (0.1.1)
Keras (2.0.8)

kitchen (1.1.1)
langtable (0.0.31)
Markdown (2.6.9)
MarkupSafe (1.0)
matplotlib (2.0.2)
mistune (0.7.4)
mock (2.0.0)
nbconvert (5.3.0)
nbformat (4.4.0)
networkx (1.11)
nose (1.3.7)
notebook (4.4.1)
numpy (1.13.1)
olefile (0.44)

pandas (0.20.3)
pandocfilters (1.4.2)
pathlib2 (2.3.0)

pbr (3.1.1)

pexpect (4.2.1)
pickleshare (0.7.4)
Pillow (4.2.1)

pip (9.0.1)
prompt-toolkit (1.0.15)
protobuf (3.1.0)
ptyprocess (0.5.2)
pycrypto (2.6.1)
pycurl (7.19.0)
Pygments (2.2.0)
pygobject (3.14.0)
pygpgme (0.3)
pyliblzma (0.5.3)
pyparsing (2.2.0)
python-dateutil (2.6.1)
pytz (2017.2)
PyWavelets (0.5.2)
pyxattr (0.5.1)
PyYAML (3.12)
pyzmgq (16.0.2)
gtconsole (4.3.1)
requests (2.18.4)
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scandir (1.5)
scikit-image (0.13.0)
scikit-learn (0.19.0)
scikit-sound (0.1.8)
scikit-stack (3.0)
scikit-surprise (1.0.3)
scikit-tensor (0.1)
scikit-video (0.1.2)
scipy (0.19.1)
setuptools (36.4.0)
simplegeneric (0.8.1)
singledispatch (3.4.0.3)
six (1.10.0)

slip (0.4.0)

slip.dbus (0.4.0)
smart-open (1.5.3)
subprocess32 (3.2.7)
tensorflow (1.2.1)
tensorlayer (1.6.2)
terminado (0.6)
testpath (0.3.1)
tflearn (0.3.2)

Theano (0.9.0)

torch (0.1.12.post2)
tornado (4.5.2)
traitlets (4.3.2)
urlgrabber (3.10)
urllib3 (1.22)

wcwidth (0.1.7)
webencodings (0.5.1)
Werkzeug (0.12.2)
wheel (0.29.0)
widgetsnbextension (3.0.2)
yum-langpacks (0.4.2)
yum-metadata-parser (1.1.4)

TensorFlowiEENEERE 5 ix1wAH
{RHEIIOS =,

RIDBIMEZRPAIFE ETensoFlowFFRIETIER . KM ARELUEIOXSHESEHRANER , TEE
FARZEFRERIFHIEEA I TTensorFlowRiBF I R =imi T TensorFlowfIX Bl AHBISEENEIE
RserverinEiEMclientimiXiGgraph#fTitE | M=mARS serverfEikiSgraphZ GEFERBIUTHE T AEIZD
workerfb R (BARRIERT LASESREIE - Tensorflow S
https://tianchi.aliyun.com/competition/new_articleDetail.ntml),
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« AL
0
Sernalired
qraph r (4
Client - =  Server target="",
In-process graph=None,
configsNone)
b
» oIl
with tfdevicel ‘fcpudy )
Seralized Register
graph sub-graph
Client o Server +  Workers
GRPC GRPC

ARSOBISIERN— MBI RRICSVIH A |, BBNARPUE T fEa{aERTensorFlow S ANEEEUE. CSVZA4an
T

11111
2,2,2,2,2
3,3.33.3

SR R AR SRR LA 5.
1452 Apython 2B 975 =

PAIXZF¥pythonfIB 10NN , (ERFEREERMCIE T8 LERNSIVER | XIMEESNEHEIESEAR
FEBUE |, MERR(E , REWEA. SehCBaT

import csv
csv_reader=csv.reader(open('csvtest.csv'))
for row in csv_reader:

print(row)

2. REFERB =R

RERFERAB = RN —LEIRIONS TV TEIEEE , tEaNTFLearn, PandafY#EIOS T , IXET5IEAMR
ZE BT FEPYTHONAIER S TUEIAY | FrLAEPAIE S E AR BRI AIER(E T .

3.REAREMpreloadfyA=iEE 4

R AEBPAIRIRS AIHER RGPUFR B LU AMBRICPUIRERAVBAE | FE Q) nl semt HEEUEIOX R,
preloadfIA N 2ICICEURSIPEPFLRINEH , RigEBidsessionitE& | tbalifeedANEE G, XIHFEELHTT
HUEZEN , BITE  FRZSERMERE , ENEARFRFELESGFALIRENTE. EMIF « RigFK
I1a9ERFE—ME R #WEEE0001 jpg , 0002,jpg , 0003 jpg..... FHIIRFEHEE(IENEINEFY , AERE
LEGPUSECPURTITERAILAY . XITERRES | (BELmREPAEE. BLLE , HIVNELEIRES
ENGZEEHITITE |, BIREAA0.1s , iHEAT0.9s , BiAMEKREST1ls , GPUESE0.1sTEAM

, XK T I2ERIZE,
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XHRSG

1
! 0001.jpg ! 0002.jpg
o o o ol
0

- /

0004.jpg

TEHIE TERERERUT.

RO

EXEITensorFlowiRE S TU RIS EIRREGLIRROP | @i session runfISTHIEEE. B5t  ENEAZRR
RIS R R RRIE R IEAR— 1 RFRIBAY IS |, MRETTBNRE— MR | (TEREEEN |, BN
REFIREEATLAY . iXERURT AR GPUE AIOM = AAYARR !

XA ATFRASY

YRS

TEBEMNE TS , AMEAEPANSET OPAYTIZUISEEEE

import argparse

import tensorflow as tf

import os

FLAGS=None

def main():

dirname = os.path.join(FLAGS.buckets, "csvtest.csv")
reader=tf.TextLineReader()
filename_queue=tf.train.string_input_producer([dirname])
key,value=reader.read(filename_queue)
record_defaults=[["1,["1.["1.["1.["1]

d1, d2, d3, d4, d5= tf.decode_csv(value, record_defaults, ',

init=tf.initialize_all_variables()
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with tf.Session() as sess:

sess.run(init)

coord = tf.train.Coordinator()

threads = tf.train.start_queue_runners(sess=sess,coord=coord)
for i in range(4):

print(sess.run(d2))

coord.request_stop()

coord.join(threads)

if _name__ =='_main_"

parser = argparse.ArgumentParser()
parser.add_argument('--buckets’, type=str, default=",
help="input data path’)
parser.add_argument('--checkpointDir', type=str, default="
help="output model path’)

FLAGS, _ = parser.parse_known_args()
tf.app.run(main=main)

- dirname:OSS34ERTR , AILAEEE | HET—RE&shuffle

- reader : TFR&&Freader API , TJLURIEEKI%EA

- tf.train.string_input_producer : 3744 mBAF1

- tf.decode_csv : &—spliteIIEEAIOP , ATILAZEIB— TR ESE

- BT OPSRENEUE , EsessionFEEtf train.Coordinator()FQ
tf.train.start_queue_runners(sess=sess,coord=coord)

BT, BIARMAR3TIFE

11111
2227272
33333

BAVBRAHAR | $TEDHE2N TR, SERNE -
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Logview [Stdout]

e kad P

IR R DI RE T SRS MRAG .

HE

- PAI notebookIfBE L4 , SUFELASHNISHERNERTNRREFZIER , WIRER
https://data.aliyun.com/product/learn

- SBZUHETZSIE © https://yq.aliyun.com/articles/177245

- AXNSETEHERMLE (+EiF#ETensorFlowHdEEEHLE (IS ) ) —X , XTERANEESGRE
ALSEXRENE , BEIRIFE.

DT
B

ARG
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TF-IDF

PLDA

Word2Vec

Doc2Vec

SplitWord

=JoiBitkv

FRFERTBILE

FRFERRIUE-topN

EREEE

MAHE

SCERRHARE

AFFD

FHRENIT

KHEEEHMEN

ngram-count

IEXREIES

FRENIT

PMI

TRSRGELT
TIEENR
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- ENNERTOIENEM L | ZTRFESHESN X EIDS (docdd) TN ERE |, FitiseXEIDS!
(docld)X R ENE (docContent)BYia5M.

2HisE

BNSE : BT RS — S AMIDSIR A BRI SRS

P EHSEL

B MNa R

HHEFRBE=1FE&—id,word,count , 20TE :

s

=

O e T = T T T e e e e T e S ST S =Y

word

count

LT S N e e R e

A
ey X

.

PS5

count—GitEN S |, SIRwordiFiCHIANREL
BHEEHm AN FR—id,word J1TE :

B NE IR
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1
1
1
1
1
1
1
1
1
1
1
1
1
1

RNin O HFREREE N EFHINIFRREL | SREFRINAIEHIVRE , BLE— 0 E M8
HRSKICR. SHHFERAEERTHREWord2VecAHER.

y]

RAMEDRSLGEEET |, B2 S EHRAR NIRRT ABINSEL © EEEIDY —id | R
HREF — text 2T IIRAITHEERE | £RIER DABHFE—MaHSHETE.,

paifp 7Pl

pai -name doc_word_stat

-project algo_public
-DinputTableName=doc_test_split_word
-Ddocld=id

-DdocContent=content
-DoutputTableNameMulti=doc_test_stat_multi
-DoutputTableNameTriple=doc_test_stat_triple
-DinputTablePartitions="region=cctv_news"

Bizs¥

B¥keyZFR S¥0EA
inputTableName BAFRE

docld RRX EIdRYFE
docContent AN ERBRIZIE

outputTableNameM HHEERFRIERS

£¥valueniEIR

XETHEE—5
XETHEE—5
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ulti

outputTableNameTri T ) )

ple
BMAERPEESS55H
D XE, B
partition_name=\{alu
inputTablePartitions & !lﬂ%_ze%i&ffgftjy i BNRRIFE
namel=valuel/nam partition

e2=value2 ; MNRZEE
TEZNSKX |, FlaH
" oFF

#E . Hh&HoutputTableNameMultitgERIFREdocddF K docddFIFt R AT ZERZ (docContent) 585
HfE  RENMAIEEXEFHRNIRFRRE LY. S8outputTableNameTripletgERIZREIH docldF

=z o o/ \ 3= =Y = == \f

TF-IDF

- TF-IDF ( term frequency-inverse document frequency ) E—fAFENER S AZIENE R
IR, TR-IDFE—MEit75% , BLAHME—F a0 F— RS —MER EFREF— 0
NEERE. FaNEZUME P HIBNRERLIELCEN , ERNSEE CEIErER LI
AUSTHERp R EL T, TR-IDFIMRAIR M NEWIE RS IENA | (FAXESRFERZ EEXRIERER
EETHITFR,

-FENGE | 155% | [EEER-df]

- NMEMRiEMSTHRHAEM L, B M wordi RN NENidHE

SHIRE (1)
LB
LURMRGEHEESCIFRAOMHSRIER TF-IDFEFHOBAE |, RAISHIREINT © MEER4IDF) © iR

5 wordiERERIETELS! : count

BHFRBE% : docid , word , word_count ( ZiFiwordfEZRIdocRHIREL ) |, total_word_count ( 2551
docHiEword#l ) , doc_count ( & HaiwordfEdocsy ) , total_doc_count ( £EBdocEq ) , tf, idf, tfidfss
RuF

e e

id  word count total_word_count doc_count total_doc_count t idf i
1o 1 82 2 6 0.01219512195121951 1.00861 1008 0.013307710837415074
1.098612288668109: 8 0.013397710837415974

5555555555555555555

1 FEE 1 82 1 3 0.012195121051219513 1.791750469228055 0.021850725234488475
1 A 1 82 1 6 0.012195121951219513 1.791759469228055 0.021850725234488475

1 zE 1.791759469228055

Tz 0t &2 1 &  0012195121951219513 1791750460228055 0.021850725234488475
6681008 0.013307710837415074
1.791759469228055 0.06555217570346542

1 =R 3 82 1 6

1 fa 1.791759469228055

55555555555555555555555555555555555
1 BE 2 82 1 3 0.024390243802439025 1.791750469228055 0.04370145046897605
1% 1 82 1 6 0.012195121951219513 1.791759469228055 0.021850725234488475
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paifp 7l

pai -name tfidf
-project algo_public

-DinputTableName=rgdoc_split_triple_out

-DdocldCol=id
-DwordCol=word
-DcountCol=count

-DoutputTableName=rg_tfidf_out;

HZEsH
L 8key B

inputTableName

inputTablePartitions

docIdCol

wordCol

countCol
outputTableName

lifecycle

coreNum

memSizePerCore

¥t

BANRS

MARDX
IRRNEIdHIFIE | X
AEE—7!

word%l# , {XATfEE
—5

countyZ , (XeJ1E%E
—7%l

mHES
mHRESER (B
1K)

70 == |
memSizePerCore[d

RHRE A HIFR

WEEL, &0
coreNumBERRE A
EAER

W/I%IR

AIANME

BMANRHIFTE

partition

FosEdn B AR

Syt

BanitE

PLDA

- ERER | REEXIRAYFERR

- LDA(Latent Dirichlet allocation) , @—FhERUEEY , BrILUEXISER BRI LIRS
G, ENEE—MEREZEIEE  O)IS4RARTEF TR ENIIGE | FENUEX
RELIRISE TR EKEIR], LDAESHDavid M. Blei, Andrew Y. Ng#Michael L. JordanF
2003FRY , BRIENASREMEENAETIRGE]. XA KR XA ETE S EEE A,

2HIeE

EBNE: RELDARIEHAIER M 4AIpha:P(z/d)RISSIIKFITEE 5 RIS 4L beta: P(w/z)RI5E3aIKFISeE S
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HISEL burn Intburn in EAOREL BV NFRIEROREL , BOAME @ 100 SaEORE: IEEEEL | Ewik | BUAE
: 1507%F : 22/, wiEis), d2XHY

BNEHRE

BN BIROIUREERFRIET (SUNEIREINIRERT ) . BRIRERFPECE— MR, LIRS
RNV

| id | feat |

-------------------------

| 2 | 38:3.9,39:1.9,40:3.0,41:1.9,42:1.0,43:2,0,44:1.8,45:1.0,46:1,0,47:1.0,48:1.0,49:2.0,50:1.0,51:1.9,52:1.9,53:1.9,54:1.9,55:1.8,5
6:1.9,57:1.9,58:1.9,59:1.9,60:1.9,61:1.9,62:1.9,63:1.9,64:1.9,65:1.8,66:1.0,67:1.0,68:1.0,69:1.0,70:1.0,71:1.8,72:1.8,73:1.8,74:1.8,75:1.8,76:
1.8,77:2.0 |

|1 | 8:1.8,1:2.0,3:1.9,4:1.2,5:1.0,6:1.8,7:1.0,8:1.98,9:1.0,10:1.0,11:1.0,12:1.0,13:1.0,14:2.0,15:1.9,16:1.8,17:1.98,18:1.9,19:1.0,20:
1.0,21:1.8,22:1,8,23:1.9,24:1.9,25:1.9,26:1.9,27:1.9,28:1.9,29:1.9,30:1.9,31:1.9,32:1.9,33:1.9,34:1.0,35:1.0,36:2.0,39:2.0,77:3.0 |

-------------------------

%—5 : docid ; % : BRIERIFAATKVETE
R

- HAEL | AN, BAREHE RS MR IR

- A2 ¢ P(BRIA)| ERR) BN ERE MAAYHiER

- AR ¢ P(ER| SRR BN AN N ERERI R

- EHHAEA © PO ERR) BN ERENI RSN SRR

- BLHAES  P(ERR|SRE) B SRS N ERRA TR

- ARG | PER) SN EEAIMER | RPERN PN E

topic-wordSRERTTERRATEIHASTUAN T ¢

Fm———————————— Fm———————————— Fm———————————— +
| wordid | topic_@ | topic_1 |
Fm———————————— Fm———————————— Fm———————————— +
| @ | 1 | @ I
| 1 | 2 | @ I
| 2 | @ | @ I
| 3 | 1 | @ I
| 4 | 1 | @ I
| 5 | 1 | @ I
| & | 1 | @ I
| 7 | 1 | @ I
| 8 | @ | 1 I
| 9 | 1 | @ I
| 18 | 1 | @ I
| 11 | 1 | @ I
I 47 [ | I & I

paitg Sl

pai -name PLDA

-project algo_public
-DinputTableName=Ida_input
—DtopicNum=10
-topicWordTableName=Ida_output;

Biz28
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285> PAI

PAIELEB A

S¥key &R

inputTableName

inputTablePartitions

selectedColNames
topicNum
kvDelimiter
itemDelimiter

alpha

beta

topicWordTableNam

e

pwzTableName
pzwTableName
pdzTableName
pzdTableName

pzTableName

burnInlterations

totallterations

Word2Vec
IhEENA

BANRS

MARPIEES S0
DX

ﬁAiﬂF‘FﬁﬂzLDAE’\JﬁU

topiciY%E
keyfOvaluelBf9%%

s
keyFlkey B89 BT
P(z/d)B95 3K FITT S

DRISEL
P(w/z)B95E kT2 S
DHISEL

topic-wordSRE saA

*=
P(w/z)iHz=

P(z/w)iiHZ=

P(d/2)kitizR

P(z/d)kitizR

P2tz

burn in EREL

EHOREL

V(=P

xRE
=EWk

partition_name=valu
e. WRBZRIEXS
namel=valuel/nam
e2=value? ; NREE
EZ MO KX |, FEH
BT

& BESHR

H}
ok
[
din
il
din

H
oxr
frai
dio
il
din

=8

=5

=B

=B

IEEY

IEEEL

%EMJ& . AROME/AT

Wik

ik , BUAE  BA
FHIFFBpartition

E| %5 i NIN =R TV
RTETERYIE

Whi%E
JFpsit , BONME - BS
JER0iE , BONME | =1

JEwide , BUAME : 0.1

JEwise , BUAME : 0.01

WA

ek, BOAfTH - R
®HHP(W/2)%&

E| Vi NI S I N
BHP(z/w)zR

ek , BOATH - R
®HHP(d/2)Z&

ek , BOATH - R
HHP(z/d)&

ik, BNMTH &
mHP(2)%

ek , WIUVINF
totallterations , BKIA
{# : 100

ek , BOAE : 150
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- Word2Vec2Googlef£2013FFHRERI—MEARENAENEL | ERIRMENE , aTLABEDY) 14
, BIRARGIEIKERTERE , BEEMNTRNANEEHTIRFEREINE AN , BTEBESME
MEIETRZ ARXE.

- Google Word2VecH) T E&#E%45EE : https://code.google.com/p/word2vec/

2HisE

BiRSH  RIARHMEERE - #IY 0-1000@ FRAEFEE (BN 1e-3-1e-5

B BEYIFHACER

W BHREERMECER

paiap L7l

pai -name Word2Vec
-project algo_public

-DinputTableName=w2v_input

—-DwordColName=word

-DoutputTableName=w2v_output;

=N
S¥key &R

inputTableName

inputTablePartitions

wordColName

inVocabularyTableN
ame

inVocabularyPartitio
ns

layerSize

cbow

St
BAER

MARPEES 5D
A9 XE

BiFgE |, BiEytE
TA— R, B
IR < /s>
BINRZER , 1ZFH
inputTableNamefy
wordcountfgi

BMANFRDX

BRRFI4ERE

:W{[=pet:

=8
=EWK

partition_name=valu
e, MREZHRIEAN
namel=valuel/nam
e2=value2 ; MNREIE
EZMX , FEA

' " /\BI_T_

I

=8

]

0-1000

B : FrcbowtE
#, &0 : skip-
grami&iy

REWE , BOME/AT
ys]

ik , BUAE - A
FRFrBpartition

Wik

ek, BRUANTA - 18
FrAIBBEYI IR

wordcount

ik , ENANME
: inVocabularyTable

NameXSRERAIFE S
X

JFwsis , BUAME : 100

JFsik , BOME - O



randomWindow

outVocabularyTable

window &

BEAL, RRAIME
1~5iEREH ; B9

0, FTABEN , HfE
HwindowS#UERE

IS PAIE XA HBE
window BARIE AN 1FEEEY JEiE , BRIAME - 5
minCount 0= == AN 1IFEEEY eIk - BOAME 5

=AXHA g1 . m—ro
hs HIERARCHICAL %33'1*\%5%7&}55 B JEE , BRIAE ¢ 1
SOFTMAX SRR
negative NEGATIVE ERORAIR  BXE  gepm , gonE - 0
BRANFETFO : 7%
sample [ RIFSE R, EiEH1e-3- e, BAME : O
le-5
alpha FHRZSER XF0 Elfgg%ﬁé ARIME
iterTrain WIZRANEAIREL AFETFL JEwniss , BAME : 1

Jrwsize , BOME - 1

JEsie , BOMTA - A

Name it =4 @i R
outVocabularyPartiti Lt N et , BOANTA (W
on MRS nEE AR KR
outputTableName R xRE WAL

outputPartition BEERDRXER P e ﬁ%%alzi{éﬁb A

Doc2Vec

ThREN A

Doc2VecH LI X EBREF AEI £,

2HisE

EESE  BRAHIEERE | I 0-1000/) FREFSIE &iE1le-3-1e-5
WA EEYFLEICREL - MEMERER  AEER "R

paifp 7l

pai -name pai_doc2vec
-project algo_public

-DinputTableName=d2v_input
-DdocldColName=docid

302



HEFFSPAL

PAIEEBH5tAR

-DdocColName=text_seg

-DoutputWordTableName=d2v_word_output
-DoutputDocTableName=d2v_doc_output;

BEs#
B¥keyBR

inputTableName

inputTablePartitions

docldColName
docColName

layerSize

cbow

window

minCount

hs

negative

sample

alpha

iterTrain

randomWindow

outVocabularyTable
Name

outputWordTableNa
me

S¥oEk

BARS

MARPEES 5D
A XE

X1%id%I4

NHERE  AILERD
SR |, =80 E

ERRF 4R

IEERE

L2 (Hp VN
ERRTHYRR/ A

EAXH
HIERARCHICAL
SOFTMAX

NEGATIVE
SAMPLING
RS
Tt i

IIERRENEAIREL

window 2 &L

HiAx

HiRmER

BEsEE

=5
B

partition_name=valu
e, MRBZRIEA I
namel=valuel/nam
e2=value2 ; IR EiE
EZ DX |, FlEf
U BF

I
=

0-1000

BEH1 : FRRcbowtE
A (B0 : skip-
gramt&zy

1IEEEEY

1IEEEEY

ES I =z I |
790 : %

EN0ARATA , #ilE
5-10
ERNTFTO : 73K

B, #iEHle-3-
le-5

XTF0

AFEF1

BERL, TrANE
1~5/EREH ; B

0, B=ABEN , HE
HwindowZS#35E

xE

=8

BEWIE , BOME/AT
ye)

JEi%k , BOAME : B
FHIFFBpartition
DA

ek , BRAME : 100
ek, BUAME : O

JFsi%k , FRIAE : 5
JFusi - BUAME @ 5

JEpsi , BOAME @ 1
JFsik , BOME @ O
Jrwsize , BOME : O
JEsisk , BOAE

: 0.025

Jrwsie , BOANME - 1
Jrpsi , BOME @ 1
JEpsik , BONMTA R
Bl EHEE



HEFFSPAI PAIE AL 415 BA

outputDocTableNa o W=
me s RER xRE

&
(S~

lifecycle A SRR - E,H{\ , BONMEFRESE

O, B0
coreNum memSizePerCore[g] - BEhtE
BN EZEFR

WFEL, &=
memSizePerCore coreNumERH&&EA - Bait&
E/ER

SplitWord

- EFAIIWS(Alibaba Word SegmenterfJ&EfR)iaiEZ DT RS , MTEEFINNANERBTIHITH1E
, FEENSMAEEBUSEEADIRRG , GRFEE VAR ERENINEEXSE , WSEDiE
ZER. AR EERMENINEIER—ERL , HPEERESRGA" /7 EXIRESRAR
" . BEGHFPICEES R BN IE.

THRENA
FEIGE (B§)
BHIgE -

43iEE5% : CRF,UNIGRAM

REEIR : 2iEd  RERANSHENNEE ;

BHER  SEERHFMIRNRIIEARIR | R THIDRIE

FRBYHKE | =0HFRIEEKEFHITRIMEACERETT | AN A FHRHETRKED S
{FRRIANMES | SR FERMERE ;

TRERME  MHERT |, fREEM

SLHIR

MABSHWIINER  F—FIR3Ed , ETHREAStext 1T :

R

REET | BEERE SRR SRR LA AIES B ART | BrSiiREs REeRe. Tefsall, Seiizs . s 1238 | i

=R UEREIFSR 818 - 2015595118 (BH ) £410:00

EFUSIE . BEIN AT &

. FEShE

. CEEATTERSWEIRARRE T FEAFOE RS

i STEETEHE  ATFREEE  2RN035.9508 , HiRSESE , BT TREIE, SRETE , EFARRSE, TR L 1SETRSAcRRansia

5 e EEEEMEIHICHK | 2R023408 , BEU0E, SRS Do T oMmL AR wElEs sEE £lEN SEl. 1SECTER | SH-HSEEE | SiT AN ESEnEY
B BHETHEY2 SRR+ A,
6 [58% : Et 1 T . e AREEaEA T = BAUENERST . 2 60100 %E2
L8
i
AHEERNT -
EEU 2o .
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BET | BEERERERREZAERIATHECNENELET  EHENRESAEERE. RIFASEN  ScNxB 2=  SRESHE
) ] BT

: 2015% 98 118 (AR ) £F10:00-11:30

) BESENNGET  NEAZBREETIFET S BN AR AR AT EHMO N RSB USH BN . B2 5008 58A AN ER BT

A

paitp Sl

pai -name split_word

-project algo_public
-DinputTableName=doc_test
-DselectedColNames=contentl,content2
-DoutputTableName=doc_test_split_word
-DinputTablePartitions="region=cctv_news"
-DoutputTablePartition="region=news"
-Dtokenizer=TAOBAO_CHN
-DenableDfa=true
-DenablePersonNameTagger=false
-DenableOrgnizationTagger=false
-DenablePosTagger=false
-DenableTelephoneRetrievalUnit=true
-DenableTimeRetrievalUnit=true
-DenableDateRetrievalUnit=true
-DenableNumberLetterRetrievalUnit=true
-DenableChnNumMerge=false
-DenableNumMerge=true
-DenableChnTimeMerge=false
-DenableChnDateMerge=false
-DenableSemanticTagger=true

Biza¥

S¥keyB R SEHhA S¥valueaTikIR AR
inputTableName BNTS - -

selectedColNames

Eg)\iﬂFﬁicﬁ:\ﬁE’ﬂﬁU HiEESS | FI=EA

B5()EkR
outputTableName RS - -

MARPIEES 5D
AP X, &9

partition_name=valu

inputTablePartitions e. JMRESHRIES - MRS
P namel=valuel/nam partition

e2=value2 ; YIER2IE
T Mo X |, #EH

"OoOF
outputTablePartition  ¥gEEHERNSK - BHERAHITOX
tokenizer VaE S Eat] TAOBAO_CHN,INTE IAA
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TAOBAO_CHN , 8=

3 531A
RNET_CHN ; INTERNET_CHN ,
BB 531
enableDfa fEIERSC{RIR B true,false true
enablePersonNameT -
agger ARZIRE true,false false
enableOrgnizationTa HMIZiRg true false false
gger
enablePosTagger EERERE true,false false
enableTelephoneRet MMERRTTRE - BiES
rievalUnit e true,false true
. . N _ -
leijrr:;;i\tbleTlmeRetrlevaI %%j%m@ﬂ% RIS true false true
. A\ e [===] _ =
ar:]?fleDateRetrleval %%%mﬁag HEFS true false true
enableNumberLetter HWREBETHS - 5=
RetrievalUnit AR5 true,false true
o A A g
enableChnNumMer EFISZ%_SZ-?-.:.#jJ & true false false
ge REIT
S =LA \‘ N ‘/\_\
enableNumMerge ;gg%m#jj M true false true
; HE T —AE
enableChnTimeMerg iSZEI_ﬂET_I.:.#jJ NME true false false
e B8
A ANE
enableChnDateMerg i}Z@,HH;.#jJ NME true false false
e BEEJT
enableSemanticTagg BE true false false

er

=cédiekv
TORENMA

- BB =T ( row,col,value ) FEIFXXD 8 XXL, XEREEZKERY, DERRDouble, LERbigint , 255
kvi&={, ( row,[col_id:value] ) , EdrowfvalueZXBFNRIAMINEGE—E , col_id2EBEbigint , 3
£5H colfVZR 5 |Z=METE ] col _id

- ANFR WO
id word count
01 a 10
01 b 20
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01 C 30

- EBkvERINT | kv RFTLIBEY

id key_value

01 1:10;2:20;3:30
- FtHwordR9ZR35 IRINTT

key key _id

a 1

b 2

C 3

PAIRF<7:5l

PAI -name triple_to_kv

-project algo_public
-DinputTableName=test_data
-DoutputTableName=test_kv_out
-DindexOutputTableName=test_index_out
-DidColName=id

-DkeyColName=word
-DvalueColName=count
-DinputTablePartitions=ds=test1
-DindexInputTableName=test_index_input
-DindexInputKeyColName=word
-DindexInputKeyldColName=word_id

-DkvDelimiter=:

-DpairDelimiter=;

-Dlifecycle=3

BiEeH

SHER S¥oEA SEYEREIR AE &=iE

nputTableNam — pos ke - . PN ke
Wi | FeRkkviR

idColName HRIFAZAY%Y - - -
=

keyColName Lkz‘ii ¢ kvepgg - - -

ey

valueColName W, kvepd - - -

value
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285> PAI

PAIELEB A

outputTableNa
me

indexOutputTa
bleName

indexInputTabl
eName

indexInputKeyC
olName

indexInputKeyI
dColName

inputTableParti
tions

kvDelimiter

pairDelimiter

lifecycle

coreNum

memSizePerCor
e

wide , kv

Wik |t
keyf9Z=5 |3k

i N =]
SeEES

iR ]
Fkey9512

¥, MIAERS]
ZkeyZR5|5HY
5%

%, AR
pa) s

Ak , keyFl
valueZ G155 BT

Hi% , kvigzig]
PR

Ak , HIHEER
RV EEA

1B
mstanceE’J,L,\;!‘ﬂZ

Ak | FERE
memory X/

, SBEIE
100~64*10242
]

un

un

FRAE AR EIEA
-1
-1

E%%% aJ
,{ IBED
keyf9Z=5|

BN
indexInputTabl

eNameRd@zEitt
I

B
indexInputTabl
eNameRT WLt

FOASTRIEEIN
HEANTE

FOASTRIEEIN
HEANTE

]

e
FTEEESQL

drop table if exists triple2kv_test_input;

create table triple2kv_test_input as

select

*

from

(

select '01" as id, 'a" as word, 10 as count from dual
union all

select '01' as id, 'b' as word, 20 as count from dual
union all
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select '01" as id, 'c' as word, 30 as count from dual
union all

select '02' as id, 'a' as word, 100 as count from dual
union all

select '02" as id, 'd' as word, 200 as count from dual
union all

select '02' as id, 'e' as word, 300 as count from dual
) tmp;

BfTae

PAI -name triple_to_kv

-project algo_public
-DinputTableName=triple2kv_test_input
-DoutputTableName=triple2kv_test_input_out
-DindexOutputTableName=triple2kv_test_input_index_out
-DidColName=id

-DkeyColName=word

-DvalueColName=count

-Dlifecycle=1;

1&1745R triple2kv_test_input_out

hommemaomomos = +
|'id | key_value |
oo e +

| 02 ] 1:100;4:200;5:300 |
| 01 ] 1:10;2:20;3:30 |
Fmmmmmmmeee O +

triple2kv_test_input_index_out

hommemaomomos = +
| key | key_id |
oo e +
lall]

|b|2]

lcl3]

|d|4]

lel5]

o B +

FRIEBAEE
THAENE

HEFARBUEENRFEITHRE— M FEERRF , TEREEENEER , BAESAE  EMERFES
M, AEESHFLevenshtein Distance , Longest Common SubString , String Subsequence
Kernel , Cosine , simhash_hamming AfEIIEITTEL . SFRMMLTEtop nitEMMEAG .
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Levenshtein ( Levenshtein Distance ) SZ3SIEEFIBLIERNSE , BUE=1-188 , EEESHIERTH
levenshtein , #BIUEESEFE R Hlevenshtein_sim,

Ics ( Longest Common SubString ) SFIEEFIBUER NS, BIUE=1-IE8 , EEESHPRTA
lcs , HBIUEESEFFRRAlcs_sim,

ssk ( String Subsequence Kernel ) SIFRIUEITE , TESEHERTIssk,

2% : Lodhi, Huma; Saunders, Craig; Shawe-Taylor, John; Cristianini, Nello; Watkins, Chris (2002).
“Text classification using string kernels” . Journal of Machine Learning Research: 419-444,

cosine ( Cosine ) SFRINEITE , 88+ FRNcosine,

2% . Leslie, C, Eskin, E.; Noble, W.S. (2002), The spectrum kernel: A string kernel for SVM protein
classification 7, pp. 566-575

simhash_hamming , EFSimHash&iAZB/RIGAISABRET 964 it Hl#EL , HammingDistancelll2

TETHEIESUERRME EARNZRINE | SOSIEEFEERNSE, BIUE=1-1E8/64.0 , IEE#xE
2 hF = Isimhash_hamming , #E{IEESEHFER = Asimhash_hamming_sim,

SimHashiFHM 438 W pdf ;

HammingDistancei¥ M AIBE MR SR EEwiki

MRt R

PAIp<

PAI -name string_similarity

-project algo_public
-DinputTableName="pai_test_string_similarity"
-DoutputTableName="pai_test_string_similarity_output”
-DinputSelectedColNamel="col0"
-DinputSelectedColName2="col1";

Hiz8¥
SHEWR SEER SRR SHEOAE
inputTableName ik, MARAIRS - -

s , BIHERAIERR

outputTableName

inputSelectedColNa

Ak , BIUETTETE

EPE— KA

mel —5IR95IE stringh9%1%
inputSelectedColNa % , BETESE RPE N HEER
me2 ]y 7] stringfY%1&
inputAppendColNa B , HIHRIBINAYSY -

mes 2 i NI
inputTablePartitions ik ARETHD TEex

X
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outputColName

method

lambda

lifecycle
coreNum

memSizePerCore

bl

W&z

A% , WHRPRLE
FIRBIE, FIRZFAAEE
BEHEG  REER®
XHa-z , A-ZRE=E
MTR%_, B
FFk |, BROKERR

131283,

Ak, BIUETESE

A , RS SRR
B, sskhaJ A

Ak, FERAKE
, ssk¥]cosined o]

Ak , IEERHRE
anfEHEA

Ak, RO

Ak, B MRORRE
(B9 )

- output

levenshtein,
levenshtein_sim, Ics,
Ics_sim, ssk, cosine,
simhash_hamming,
simhash_hamming_s

levenshtein_sim

im

0,1 05

(0, 100) 2

R AR
R REEDHE
Pty A0 RGENDE

create table pai_ft_string_similarity_input as select * from
(select 0 as id, "JtE2" as col0, "JtET" as coll from dual

union all

select 1 as id, "dt=" as col0, "Jtm=_EiE" as coll from dual

union all

select 2 as id, "Jt&=" as col0, "dbZ= Eig&E#B" as coll from dual

)tmp;

paidn<

PAI -name string_similarity
-project sre_mpi_algo_dev

-DinputTableName=pai_ft_string_similarity_input
-DoutputTableName=pai_ft_string_similarity_output
-DinputSelectedColNamel=col0
-DinputSelectedColName2=coll

-Dmethod=simhash_hamming

-DinputAppendColNames=col0,coll;

fitHitAA
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FiEsimhash_hammingii USRI T ¢

0L COIT -

At b=
el A b= s
A= t=LEEERs

F3sE&simhash_hamming_simigiHHEERaNT ¢

- a
A= A=

b= = LE
A= tE EisER

FRFERME(ELE-topN

PAI#y

PAI -name string_similarity_topn

-project algo_public

-DinputTableName="pai_test_string_similarity_topn"
-DoutputTableName="pai_test_string_similarity_topn_output"
-DmapTableName="pai_test_string_similarity_map_topn"

-DinputSelectedColName="col0"
-DmapSelectedColName="col1";

BiE8H

SHEWR
inputTableName
mapTableName
outputTableName

inputSelectedColNa
me

mapSelectedColNa
me

S¥pt

Wide , MINFRAIZERS
wide , EINRIBRGIZRS
ide , EHERAYERS

Ak, BUETESE
=A9FIE

Ak |, ECUETTE AR
HERIYIE | RPN
BTEPa MRS
FrBHIF R EHE
UE , HRZEtop
NI VAHER

13

-]
0.90625

0796875

SHTIAR
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SHEONME

RPE—NNEER
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inputAppendColNa
mes

inputAppendRenam
eColNames

mapAppendColNam
es

mapAppendRename
ColNames

inputTablePartitions

mapTablePartitions

outputColName

method

lambda

topN

lifecycle
coreNum

memSizePerCore

Bl

Wiz EdE

Ak , BAFRERHE
ENNRYZIE

Al , MANREELHE
ENNRZIERIBIE | &
inputAppendColNa
mesAA=RIBH

Ak , BREFRTERILHTR
EDII:NEIES

Ak , BREFFRIEMILHTR
BINRIFIEZRIBIS

Bk , MARETRID
X

Ak, BREIRPEIDX

Ak, BHERPEIUE
HIRYSIE, FIBPAEE
BIATFT , RBEAR
Xfa-z , A-ZREF
MTZ_, BUFE
T BRERKERE
$128%75,

Ak, BIETESE

AJE , AT ERAMR
&, sskdhaJ A

ANk, FERAKE
, ssk¥]cosined ]

Ak, RELGHAIERIL
ERXERNE

%, IEEmHRE
AnfEHA

aidk , RO

Hik , S MRORIRTE
(B9 )

levenshtein_sim,
Ics_sim, ssk, cosine,
simhash_hamming_s
im

. 1)

(0, 100)

(0, +0)

IEEEL

IEEY

IFE2%0 , SEE(O,
65536)

create table pai_ft_string_similarity_topn_input as select * from
(select 0 as id, "JtZ=" as col0 from dual

union all

select 1 as id, "It Ei8" as col0 from dual

union all

NEN

NMEFE5IE

NEN

MEFE5IE

riE

EEFeR

output

levenshtein_sim

0.5

10

iRBEEE
EEBmoE
REEMoE
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PAIRZAR M5

select 2 as id, "t _EiBEH" as col0 from dual
tmp;

paifg<

PAI -name string_similarity_topn

-project sre_mpi_algo_dev
-DinputTableName=pai_ft_string_similarity_topn_input
-DmapTableName=pai_ft_string_similarity_topn_input

-DoutputTableName=pai_ft_string_similarity_topn_output

-DinputSelectedColName=col0
-DmapSelectedColName=col0
-DinputAppendColNames=col0
-DinputAppendRenameColNames=input_col0
-DmapAppendColNames=col0
-DmapAppendRenameColNames=map_col0
-Dmethod=simhash_hamming_sim;

itHiRA

= =

= tmLiE
= R EEEE
kR LiE tmLiE
tF=LE b=

= LEiE R LEEER
tRELEERE tFELEsER
s EiEsEE ks LiE

R LEEs =

EREE
THEENR

1
0.90625
0.796875
1

0.90625
0.828125
1
0.828125

0.796375

EREENE , BXADITP— I TESE. CRITIRERTIRDIRERFANES (Fa0: 1. 2. WF) .

s8igE
eIl
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=83 PAI

PAIELEB A

s ™
L L -—.__-
(ERFETE-1 0)
i -

FINENGE , WEEIEHORD

-IAE | IFEEIRNSRSERE | WHASHEvinputTableName
- ERIER | FAOENA— , BTA—MEMAE | WNAISEE SanoiseTableName

SHSTEREA

FERIES PRI

fhdisd SHPEeELIEESR

- JLASERRETLES

PATIMCIEER
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HEFFIPAI

PAIRZAR M5

T
| &
T IlI
d
L™
13

i}

B

R

T

- JLUIBEEEFRKITEZOHESAT , BARRBIHE

PAIRF<

PAI -name FilterNoise -project algo_public \
-DinputTableName=" test_input” -DnoiseTableName=" noise_input” \
-DoutputTableName=" test_output” \

-DselectedColNames=" words_segl,words_seg2” \

-Dlifecycle=30
Hz2#
SHER

inputTableName

inputTablePartitions

noiseTableName

noiseTablePartitions

outputTableName

selectedColNames

lifecycle

coreNum

memSizePerCore

S

Wide , MINFRAIZRS
Ak , MAERTIEES
SitEro X

wide , (SRIEE

Hidk , ERERNDX
g , R

sk , HdiEs , Z51
RLAES 73R

Ak, EEmHRE
anfEHA

Ak, HEAOE
aik , #MOBIRTE
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SHIATR

A5, B—

A

IEEEEL
IEEEY
2240 , SERE(O,

A

(e

SHEOME

BMANRHIFTE

partitions

EES

iRBEmE

ER STy
ERS=T )i
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(BfLadk) 65536)

- FIARVEEERER temp_word_seg_input

@A R FER =8 RS REHE, 20085 108 17E e & (AN TR ) EENERNNATER R EEXASERE"
2 Eh Rk BASDEEER 94 HE
600iz &=5¢ . HIE th B K08 T

it 5002 %

4
5 5T B A R Bk R BE  RR RS WA K3 S
2 1 ErEARSBEE EL UM MeRA - FENRE 1987 ER (ISR I ERsERER
2 2 IR EEMNFRERET, HFITREFERE S8 Bl b B TR FRTE , LATE Pt A RUPTEE
2 3 IEFELERFBEENNNFERE TS BEFRRED ME—HLHITHINE

{ERiEE temp_word_noise_input
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HEEF>PAI

PAIELEB A

nolise word a

it
1A
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A=
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HEs=>JPAI PAIE XA HBE
1 s
'@ temp_word_seg_inp. .)' '@ temp_word_noise_j.. .j'
|
I||I‘
A L
IIII III
v
Qemamsr  O)
2 EIEFRTIS5 seg

FREE HATEHL

FEs SHPeELIEESRE
BiEE 1 =k

BAZEFETF | asxE=E
[ 1= g
BIGINT v o=
doc_idx I | seq
5_idx
STRING v

M seo

3 IBTER

319

PER
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dx a s_idx a seg a

2R EN & FE ZE R HE RE T 20085 108 176 BER S R 2= = EL 2T ER R EE XN 28RS

2 B RE A A 8 E 5 o9 e

3 [EER (arer 7 RS 1R i85 600(Z 25T il 08 TRk

4 HME F # =il 2 T M0k WIS it 125 £ 5002 =

5 Fatt4a O 7 i i2 BRI 50 5 5 =83 WV IR E R8T iR Al - A BE M 1R WA 8 S Ak
1 EFEARFEE R MRBR A -FER1TFHREISRT E A0 ERER

2 B R £ BE =5 R 17 UF TH B5RE 73k A7 258 tvb (T2 FrIE LU Pulth X7FE

3 A IEFE 5 R £ BHE i) D HE —E RS ERERE - S THENE

MARE

FMBBFEHEF A ET B s WRIASE RO | SOER SRR RE— Rl DR tE A

ERIEX. AEEET TextRank , BITRBSEFEFENGD FRHE.

BREEFIBERLIS#E Y ETextRank: Bringing Order into Texts

PAIGp<AT

PAI -name TextSummarization
-project algo_public

—DinputTableName="test_input"

SHREE

BB
inputTableName

inputTablePartitions
outputTableName

docldCol

sentenceCol

topN

similarityType

lambda

-DoutputTableName="test_output"
-DdocldCol="doc_id"
-DsentenceCol="sentence"
-DtopN=2

-Dlifecycle=30;

S¥pe
i, MINRE

Ak, MARFIEES
SitERIo X

wide , BIHERE

giﬁ , IR EIdRYSY

ik , BF5 , (XA
5

giﬁ i [IE2h S

Ak , A FAEIUERIT
85k

Ak, CECFERTERAYIY
B, sskehal A

320

SHTEIR

Ics_sim,
levenshtein_sim,
cosine, ssk

. 1)

RRAME

BMARRPTE

partition

lcs_sim

0.5
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Ak, FERIKE
k , ssk¥]cosinedr ] (0,100) 2
dampingFactor oMk , [HERE ©, 1) 0.85
maxIter Ak, RAERIREL [1, +] 100
epsilon ATk , WISHEREL (0, IEF3S) 0.000001
lifecycle R BALRNES ey TR
coreNum oh BSHRNED  Eey RpETitE
memSizePerCore E%  BMRLHRER 1IEEEE ARFEBitHE

DFEUERENETUNT © (FFSiRIAE : A BRI NFRFE | len(A)RTRFREBANKE )

- les_sim: 2 1.0 - (BRI EFEH(Longest Common Subsequence)fJ<E)/max(len(A), len(B))

- levenshtein_sim: 23 1.0 - (44815 = (Levenshtein Distance)) / max(len(A), len(B))

- cosine: &% Lodhi, Huma; Saunders, Craig; Shawe-Taylor, John; Cristianini, Nello; Watkins,
Chris (2002). “Text classification using string kernels” . Journal of Machine Learning
Research: 419-444.

- ssk: &% Leslie, C; Eskin, E,; Noble, W.S. (2002), The spectrum kernel: A string kernel for SVM
protein classification 7, pp. 566-575

il =52l

HHE AT , HEIRdoc_id, abstract, ~EIAIT :
doc_id abstract

RAE2008F , ERFERAT LATHAE(E
BEBIEXIES| | BHERCRATRBH IR
& | FRTRTE AR E A B T R
. Gt , 2012 , AT AR 37950%

1000894 BHREERE | OEENREAT3055HEE
BEATTAR , B EPHRBLHARN
40%, SEEEET , T— LRERAT AR
FERSORETE , S TELEX SR RE
BERES] , FEDE SR AR
I35,

MEBE

NERNEREFFREUENEM L, 7187 , (HERRENEGFZERRNE  XEHE0FFEU
TERPBINNA | BT RFEREIAE (L

Levenshtein ( Levenshtein Distance ) SSFIEEFIEERNSE , BIUE=1-I88 , EEESHHERTA
levenshtein , 1B{LIEESE T Hlevenshtein_sim,

321



HEFFSPAL

PAIEEBH5tAR

Ics ( Longest Common SubString ) ST IEEFIBERNSE , BUE=1-IE8 , EEESHGTERTA
Ics , BINEESE PR R~ Alcs_sim,

ssk ( String Subsequence Kernel ) SIFRIUEITE , TSEHERTIssk,

2% : Lodhi, Huma; Saunders, Craig; Shawe-Taylor, John; Cristianini, Nello; Watkins, Chris (2002).
"Text classification using string kernels” . Journal of Machine Learning Research: 419-444.

cosine ( Cosine ) SFFRIAEME , E2E PR Acosine,
2% : Leslie, C,; Eskin, E.; Noble, W.S. (2002), The spectrum kernel: A string kernel for SVM protein

classification 7, pp. 566-575

simhash_hamming , EfSimHash& & 2IBRIRAI S ARET A64H —#HHIFEL , HammingDistancelll2
HETHEISSEERME EARRN=/RNE , SHSIEEMBIERN2E , BE=1-1EE/64.0 , IEEE

SR~ Isimhash_hamming , #8{EESEFHZFR = Asimhash_hamming_sim,

SimHashiER BB W pdf ;

HammingDistancel¥4i/ ™AiE AR TR EZEwiki

PAIRE ST

PAI -name doc_similarity

-project algo_public

-DinputTableName="pai_test_doc_similarity"
-DoutputTableName="pai_test_doc_similarity_output"
-DinputSelectedColNamel="col0"
-DinputSelectedColName2="col1"

SHHEA
BHBR

inputTableName
outputTableName

inputSelectedColNa
mel

inputSelectedColNa
me2

inputAppendColNa
mes

inputTablePartitions

outputColName

S
Wide , MINFRAIERS
Wide , MHERAYERS

Ak, RETETS
—HIR951%=

Ak , AETETS
)2 7=

gii . WHERE NS

Ak , MARETRID
X

Ak, BHRPEIUE
FIR9FIR, FUEPAEE
BIAFST , ReEAR
XHa-z , A-ZREF
MTYZ%_, BUF&
FHk  BRIKEARE
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SHATEIN

SHEOME

P — R
stringd9%1%4

FHENEREA
stringd9%11%4

output
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PAIEEBH5tAR

323

1$128=%5,
levenshtein,
levenshtein_sim, Ics,
. NN N Ics_sim, ssk, cosine, .
method ok, BUETESE simhash_hamming, levenshtein_sim
simhash_hamming_s
im
BJiE , ILECIRAE SR
lambda = sskeha] ©, 1) 0.5
Ak , FRIKE
k , sskfflcosineshm]F (0,100) 2
Ny T £
||fecyc|e E%—: , IEEmHFRNE TEESE ISEERERR
an/EIEA
coreNum A% , ITEAZOE IEEE REEMHE
. Wik, SVRONNE | ERE OEO _
memSizePerCore N ' ! R )
( Efir3k ) 65536) RAREIE
Bkrfi
BHRAERL
drop table if exists pai_doc_similarity_input;
create table pai_doc_similarity_input as
select * from
(
select 0 as id, "1t52 38" as col0, "4t Ei&" as coll from dual
union all
select 1 as id, "JtI= £3E" as col0, "It £ FiE" as coll from dual
)tmp
PAIZp ST
drop table if exists pai_doc_similarity_output;
PAI -name doc_similarity
-project algo_public
-DinputTableName=pai_doc_similarity_input
-DoutputTableName=pai_doc_similarity_output
-DinputSelectedColNamel=col0
-DinputSelectedColName2=coll
-Dmethod=levenshtein_sim
-DinputAppendColNames=id,col0,coll;
E#NIEEE pai_doc_similarity_input
id col0 coll
1 tm b ItR Lig &
0 tm b it b



BMNRE | JLAERFrFEREEITE

S#methodd , levenshtein,

Ics. simhash_hammingJoitEiEE,

cosine, simhash_hamming_simAiEMEIE, BEE=1.0-1BLIE.

DRSS

AHNa
B—BRXE | iR

PAI# 1T

PAI -name SplitSentences

-project algo_public

?’_cosmeﬂ]sskliliI Z_Tz‘f%iﬂzk

=/

1TEFRD.
ZAHEZERT N AHERNTUE | B—RXAFDR—a—1ThI .

-DinputTableName="test_input"
-DoutputTableName="test_output"

-DdocldCol="doc_id"

-DdocContent="content"

-Dlifecycle=30

SH5AE
BHER

inputTableName
inputTablePartitions
outputTableName

docldCol

SR
Wik | BIANRR

Al , MARPIEES
SitERoX

Wik | EIHERR
Wik, PR EIdAYSY
&

HE )UJ L,lkﬁ\lj{’lfjj—/\fﬂ

324

SHATEIR

B8 IPAI PAIE AR 415
#Hi5BE pai_doc_similarity_output
id col0 coll output
1 it= b b= s &5 3.666666666666666
0 jt= tig b= B 1.0
LA
XETHERMNERETSIENER | USRS EINS MAEAEUETERN— 1 RAL, IRELAFRFRER

levenshtein_sim., lcs_sim. ssk.

Lﬁ’fﬁﬂ«lf‘ 1+% ﬁEL,LLEAT_?_ kATH

RRAME

BMANRHIFTE

partition
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Wit , IR X EARER

docContent g WEe—d :

Celimiter T TR e

lifecycle %g—g  NHRAES IEE% T anfEHA

coreNum ;ﬁ BSUHBRIRG  pa RgEmtE

memSizePerCore g%  BMROFRRN 1EEE# REBitE
R
HHZRATS , H5lEdoc_id, sentence, RO :

doc_id sentence

B1E2008%F , EXRFRfEAM T EHATEHESHT
1000894 WERXIES| | mHER=X N TNETSSER

& FSEEME SRR LA ITERIKE

FtER , 20126 , P EmARHIT3795KE
1000894 HSRERE | SEEFIREATI3055MBBIK
BERF74x , AitdiPhEB EhATRI40%,.

FAFRENIE

SL{4BENIE ( conditional random field, CRF ) 248 —HM N\FEH 2R N B—H i HpE T 2RSEHE
ROMIER , SR RRISHE 2SR RMENG. SEETATLBTFARNTUNER , FEN
BEFRE R |, BrhgkitsE (linear chain ) &4HENIZ 25,

FURENIZRIFENM BB N EERRERwWk
PAI&s 7~

PAI -name=linearcrf
-project=algo_public
-DinputTableName=crf_input_table
-DidColName=sentence_id
-DfeatureColNames=word,f1
-DlabelColName=label
-DoutputTableName=crf_model

-Dlifecycle=28
-DcoreNum=10
HZsH8
BYEWR S¥uEg SHYERNIEIR AE
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inputTableName

inputTablePartitions

featureColNames

labelColName
idColName
outputTableName

outputTablePartition
s

template

freq

iterations

[1Weight

[2Weight

epsilon

IbfgsStep

threadNum

lifecycle

coreNum

memSizePerCore

KHiEEtRtemplateE X

<template .=. <template_item, <template_item,...,
<template_item .=. [row_offset:col_index]/[row_offset:col_index]/.../[row_offset:col_index]

row_offset .=. integer
col_index .=. integer

WA, BINFHIEERETR

o , WINFFIERIGRE
AP

it , WINGRIGERAVS
izl

Wik , Bir5
Wik, ARSI
Wik | EHREISR

10, IR EIERERE
HIPX

BJide , BRI
&R

Ak, AR SE
, BiERREHIUREL
AFETFfreqiIRHIE

Al , RAHIERAIEAC
XE

ANk , LIIERIE9S 2K
NE

oMk , L2IENI9S 3
NE

, WEHRE, L-
BFGSE’J?&L {5, B
FRIE Z/E8log-
likelihoodgyZ

ok |, |bfgs{iiftidiz
PRIBSERE | X3
IbfgsBE3%

o , A I|IGRRIFHT
[EahEAERIEE

ik , HIHERAYER
HA

CIpviR 20
ik , NP

326

TRIRE ARV AT

IEEY

<template_item

NINFinE

NEZELER , BatE
f&label%l)

NN e

EIREOMEI AR

BIAT91

#AIAZ9100

FIANL.0

FRAAL.0

#X1A790.0001

FRIAZ910

BRIAS3

AARRE

BABTE
BABTE



HMESFSPAI PAIEEBH5tAR

HiZBAtemplate

[-2:0],[-1:0],[0:0],[1:0],[2:0],[-1:0]/[0:0],[0:0]/[1:0],[-2:1],[-1:1],[0:1],[1:1],[2:1],[- 2:11/[- L:1],[-
1:1]/[0:1],[0:1]/[1:1],[1:1]/[2:1],[-2:1]/[-1:1]/[0:1],[-1:11/[0:1]/[1:1],[0:11/[1:1]/[2:1]

HuEapl
sentence_id word fl label
1 Rockwell NNP B-NP
International NNP I-NP
1 Corp NNP I-NP
1 ‘s POS B-NP
823 Ohio NNP B-NP
823 grew VBD B-VP
823 3.8 CD B-NP
823 % NN I-NP
823 (@]
TN ESEPAIGS B
PAI -name=crf_predict
-project=algo_public
-DinputTableName=crf_test_input_table
-DmodelTableName=crf_model
-DidColName=sentence_id
-DfeatureColNames=word,f1
-DlabelColName=label
-DoutputTableName=crf_predict_result
-DdetailColName=prediction_detail
-Dlifecycle=28
-DcoreNum=10
FTNEES#
BHEWR S¥EEA SEEFNIEI EANE
inputTableName W%, IIANRHIESER - -
s PN = M52
inputTablePartitions ik BAREREE NkESR

featureColNames

labelColName

AU

Bk, ARG
izl

ik, Bin5

327
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IdColName Wk, HEARSS - -

Ak, RSP ZAS
resultColName resultzl4 ) prediction_result
scoreColName ik | T - i%jtiAjg ;

scorefl4g prediction_score

. i , Wit _—

detailColName detailzl - HIAAT
outputTableName ik, NS R® - -
outputTablePartition ik, MHTUNERE s | Mg
modelTableName Wik, BIARBISR - -

delTablePartiti 0k, EAERIRERE s
;nO ellaplerarttion EE’:]J-;;IZ /%*Eﬁ:%]_?:‘: _ %klAlﬁ;%éie

A AN k ANTE]
lifecycle %ﬁ MERAOESRE ARRE
coreNum Ak | O - HIABTE
memSizePerCore Ak , RFE - ABTE
M EE

sentence_id word fl label
1 Confidence NN B-NP

in IN B-PP
1 the DT B-NP
1 pound NN I-NP
77 have VBP B-VP
77 announced VBN I-VP
77 similar J) B-NP
77 increases NNS I-NP
77 . . O

pi=! BE. |ihi|§|3 \|:nﬁ

RIAHHEN

KEFRMNEERESHEFHNEERAZ— , BRREN XA EEERXRE N ES M RERA— LR

328
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*. AEEET TextRank , EXEIWITZEXFRPageRankEEEA , FIARBERAICZEXR (HREQ ) 4
2L HRIRNERY | EBINERIIKEIA,

PAIRF<1T

PAI -name KeywordsExtraction
-DinputTableName=maple_test_keywords_basic_input
-DdocldCol=docid -DdocContent=word
-DoututTableName=maple_test_keywords_basic_output

-DtopN=19;

SR
BHER SHuHA BESEE BEWIE , WAE
inputTableName AR xRA AT

MARPIEEPLOX
25l , Bz

Partition_name=valu

. o e. IRZBZRIBN B, BOANMBEIEERT
inputTablePartitions namel=valuel/nam EHOX

e2=value2; MNEREIE
TSN KX , FEF

DT
outputTableName el a2 WA
TR EIdAYFIE | (X e
docldCol Tig=— 5| WA
docContent Word7%l {XaT$gE—75 Witk
HHAIZ /XA
topN , BRSNS ANES
BRI AT, £EbaH
windowSize TextRank&EiARTEH aJk2
KN
dumpingFactor 'I%eg;Rank%iiE’ﬂBﬂ}ﬁ AJ3%0.85
TextRankE ER9ER A .
maxIter AR AEE100
. TextRank&ER9KER N
epsilon I AJ3%60.000001
ifecycle TR GREREENE ey R
S8
coreNum N memsizePercorelt | mrg , stAmZItE

XIfEF , IEEY , SEE
[1, 9999] HFHNA

329
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X /\-H_IJJ‘_\ , %” , ;""'% , A, s =4
memSizePerCore EI\I/I-D RFARDN, & 5*1%24]%1531;@3 A%, BABENTE

K576

HREMNRBRATEORE |, FLEEEma (K00 " . " o "B T 0 Y ) FIERE
B RRATS.

docid:string word:string

HORE W R RXRMZ W KB —1#F A
[ BERS EZ AR TG BE AR NESHMS
K R M B 28580 SN UK BiE B B
R A= B b B R Bt 2 £ o1 thig
HH 3R KR FE A AR R BR ORI RS
BESRE W M (L TUE BR WA R iR
1% KR SN UK 1RIR b R ANE X 8 55
ST BEREE W St # SN B JUE
FRIE T RS BB 1R SO BT R 1E(E Mg
Apy BIE BT BE5 ik 3B 505 i KR =
R BIE BIR 5 KiFes BIRyT KEsfETE
Kt HP BR ED KRS TE QR ETH
REDEZPARFEFBEEETERRMIEE D
K EZ5 B HES SRR Mg £k RT3 BEEE
T BRR W& | KRS BREM L I ES
SO BT BIR &5 Kifess 4% 88 S5 S

docO & 86 BiRyT kiEss TE GFE ET O R
H 3 BRIt Hie @B1E 4% BIRoT R &4
FA S EF &/ TR EE kg 5% %1t
ET Gmsh Z4# HET: FE =58 P £mias FF
& L BT BRJT Kifes —# 8B S5 S
T8 86 myuk Kigss E 8 EF mni
Bom e B8 B B £pk B Rt ET |
AU EBEGRES R RS KRS AR ET H
RI EHr AR R BB 8 8K 191t KRS
Fortran i Lt # #& Python #0 Fortran {83 &
%m BT OpenMP F CUDA 1T IiE &i% i&it
5 HFk 0 BEF HEouk Kifss =4 BE/IS
K S5 88018 86 /ME M SR L7 &
T BH 2K TR W& T 8% BEE8E E9
Y EE W RERITEEZETERS X
fftL WE ITE 8% 7k EF VIK 08 oL 18
L TE

PAIRES1T

PAI -name KeywordsExtraction
-DinputTableName=maple_test_keywords_basic_input
-DdocldCol=docid -DdocContent=word
-DoututTableName=maple_test_keywords_basic_output
-DtopN=19;

HBINIBA HtHines
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-

docid keywords weight

doc0 2T 0.041306752223538405
doc0 8x 0.03089845626854151
doc0 2t 0.021782865850562882
doc0 kA& 0.020669749212693957
doc0 Kiges 0.020245609506360847
doc0 Kt 0.019850761705313365
doc0 = 0.014193732541852615
doc0 BT 0.013831122054200538
doc0 KR 0.012924593244133104
doc0 TR 0.01280216562287212
doc0 S 0.011907588923852495
doc0 G 0.011505456605632607
doc0 =D 0.011477831662367547
doc0 B 0.010969269350293957
doc0 ’it 0.010830986516637251
doc0 S 0.010747536556701583
doc0 4 0.010695570768457084
doc0 xR 0.010527342662670088
doc0 A 0.010096978306668461

iR

2T K R —+ / \&rh

ngram-count

ngram-count@iESEBEFHEP—NMER |, TRIIZRETEEM E4mn-gram , FRITHEEERERIE L
, XIRIN-gramfg gL, ERRIR BN, HARRN ML, TLAS&%E ngram-count , THeE L RIX
NIENFE

PAIR AT

PAI -name ngram_count
-project algo_public
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-DinputTableName=pai_ngram_input
-DoutputTableName=pai_ngram_output
-DinputSelectedColNames=col0

-DweightColName=weight

-DcoreNum=2

-DmemSizePerCore=1000;

SHRAA

SHEWR
inputTableName
outputTableName

inputSelectedColNa
mes

weightColName

inputTablePartitions

countTableName

countWordColName

countCountColNam
e

countTablePartitions

vocabTableName

vocabSelectedColNa
me

vocabTablePartitions

order

lifecycle
coreNum

memSizePerCore

SR
WS, INE
Wik, HHEE

i, BIARILES

%, INEYIE
AJise , BIAFKRIE

Alj% , ngram-
countLA VIR
, RERERS
mergeiXakE

Ak , countZRHiERT
RIS

ok |, countzEs
countfrEAYZ

A%k , countEig
X

_IJ_ TREER, AR
RhEAESERP W
FRIRZI\ <unk\

EDX

D

A | ESFRERYS A

Ak, RASREES X

Ali% , N-gramsHYsx
KIKE

2, EHERAE D
HA

Ak , O

o , BNy
SEER-

SHIER BOAME

- B FAFRERY

- BIAMIENL
- NINFinE

- BONEESE T

- BONEEFE =S

FONEREE— DT
AR9%

- SV VSE

%

B X MREE

HFESEHEVHELE (Wword2vectERHSEHEE ) |, i+E
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PAIEEBH5tAR

HEHRPRE—HEES
[ElE IR IR,

PAIR<L1T

RONEESES

. HEF—1RER

PAI -name SemanticVectorDistance -project algo_public
-DinputTableName="test_input"
-DoutputTableName="test_output"

-DidColName="word"

-DvectorColNames="f0,f1,f2,f3,f4,f5"

-Dlifecycle=30
BHAA
SHEWR

inputTableName
inputTablePartitions

outputTableName

idTableName

idTablePartitions

idColName

vectorColNames
topN

distanceType

distanceThreshold

lifecycle
coreNum

memSizePerCore

SR

Wik, BINERR

Al , MAERTIEES
5it&EnsX

Wik, BIHERR

A%k , BETEEIE
EMidIFIRRTERS

&5, 517

—Nid |, BHAAS , BP
inputRFHIFFERE
251+8

 IdRPS5ITE
E’J \EEJ%% BOAJIRR
BOKX
g , IdFFTESE

ik, [FERYYIEGIZR
, 3nfLf2,...

Ak , HHAEE &I
HRERYEE
Ak, EEATELT

ok, BEEAYENE =
P EERIER/ VT L
(BRI

%, MAHRED
[EHH

Ak
%

ik, 8MOFEN
RF

S5itER

SHIAR

[1, IEX35]

euclidean, cosine,

manhattan

(0, IEF3S)

IEE)

IEEEL

IFEEEL

333

AINME

ARG

partition

euclidean

IEFFK

FoEanERA

REEMHE

REEMHE

ETFword2vecEpAIARELER | RIFAARITIR
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KA

mHFRAMS , 950 original_id, near_id, distance, rank, =HIZ0TF :

original_id near_id distance rank
hello hi 0.2 1
hello XXX XX 2
Man Woman 0.3 1
Man XX XX 2

FFRENIE

FMFEHIZ ( conditional random field, CRF ) REAE—HMNBHZERH TR —EEHRENZEIFMAR
ROMEE , RS RERIREHET AR DRIXENG. ST URT AR , T8N
FREUFRERIERS , HpZetti (linear chain ) F4HEHIAE&REEIAT,

FUREUZANFEN BRS NEEERER Wik
PAIgs <7~

PAI -name=linearcrf
-project=algo_public
-DinputTableName=crf_input_table
-DidColName=sentence_id
-DfeatureColNames=word,f1l
-DlabelColName=label
-DoutputTableName=crf_model

-Dlifecycle=28
-DcoreNum=10

Hizs¥
SHEBR St SHYERTIEI AE
inputTableName W%, MANRHEEIER - -
inputTablePartitions ik AAREREE INkESR

featureColNames

labelColName
idColName

outputTableName

outputTablePartition

AP

Ak , BARIGERS
izl

g , BF5

s , HARSS
i, HHIEEER
Ak, HHIRRREE

334
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s RS X

template é% BEGIEENE e vt TER ASIRBOAMEI TR
ANk | ISTEERISEL

freq , ENERIRE HIUREL 1IEEE# EAH1
AFEFfreqRUHIE

iterations Zjﬁ , HRIRARIER - 2A9100

I1Weight g’% LIERRSSE BIAALO

I2Weight g% LRSS BIAALO

. BFGS NESIRS S B EI] SYIR
epsilon PR Hlog- - #XIA790.0001
likelihoodiZ=

ali% , Ibfgsfiftidiz

IbfgsStep FRIBSEE | (XX - A0
IbfgsE
A% | REE)|| &S T ) o
threadNum el e 2ASI3
lifecycle E‘é& BHRAERRE HIANRRE
coreNum EIpvi i e 5 - ABTE
memSizePerCore Ak , RFE - FIABTHE
it templatexE X

<template> .=. <template_item>,<template_item>,.., <template_item>

<template_item> .=. [row_offset:col_index]/[row_offset:col_index]/.../[row_offset:col_index]
row_offset .=. integer

col_index .=. integer

EZBiAtemplate

[-2:0],[-1:0],[0:0],[1:0],[2:01,[-1:0]/[0:0],[0:0]/[1:01,[-2:1],[-1:1],[0:1],[1:1],[2:1],[- 2:1)/[- 1:11,[-
1:1]/[0:1],[0:1]/[1:1],[1:1]/[2:1],[-2:1]/[-1:1]/[0:1],[-1:1]/[0:1]/[1:1],[O:1]/[1:1]/[2:1]

HaEGl

)IIEREHE
sentence_id word fl label
1 Rockwell NNP B-NP
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featureColNames

labelColName

IdColName

resultColName

scoreColName

detailColName

outputTableName

AP

Ak, BARIGERAS
izl

fik , BiR5!
s , BRSS!

Ak, HiHERP
result7l4g

Ak, wmHERP
scorefl4g

Ak , HHERP
detail#l)43

g , BIHTTNEERSE

336

M28xSPAI PAIEALB{45 B
1 International NNP I-NP
1 Corp NNP I-NP
1 's POS B-NP
823 Ohio NNP B-NP
823 grew VBD B-VP
823 3.8 CD B-NP
823 % NN I-NP
823 O
T ESEPAIG S B
PAI -name=crf_predict
-project=algo_public
-DinputTableName=crf_test_input_table
-DmodelTableName=crf model
-DidColName=sentence_id
-DfeatureColNames=word,f1
-DlabelColName=label
-DoutputTableName=crf_predict_result
-DdetailColName=prediction_detail
-Dlifecycle=28
-DcoreNum=10
FTNEES#
BYEWR SHGEA SHERER ANE
inputTableName W%, MIANFHEEUER - -
S, A, = =A S
inputTablePartitions Ik MANGAERAE BINEFEER

FNEZRELER , BaHE
&label%

BRIATY

prediction_result

BRI

prediction_score

NIV



HEFFIPAI

PAIRZAR M5

outputTablePartition
s

modelTableName

modelTablePartition
S

lifecycle

coreNum

memSizePerCore

Wi HdE

sentence_id

1

[

77
77
77
77
77

i‘nﬂﬂ. Iahnlﬁ IE \ltﬂ-E

Ak , EIHTTUERE

EEDX

wide , BRI
Ak, BARRIRGEE

AP X

Ak, BHRAEDE
HA

Ak, O
mik , RFE
word
Confidence
in

the

pound

have
announced
similar
increases

fl
NN
IN
DT
NN

VBP
VBN
JJ
NNS

NN e

NN e

AN E

AABITE
FABTE

label
B-NP
B-PP
B-NP
I-NP

B-VP
I-VP
B-NP
I-NP

PMI

{8 (Mutual Information)RERICE—MERNEEERZ , Bl ERE—MENTE+FE 21X TF

B HENZENEEE

BERE— N EERTENS— M EINZEMHACNIEESE. AEES

THETFYESRREENEIER | THEFEFEZERIPMI ( point mutual information ) , BEEEEYH ¢

PMI(x,y)=In(p(x,y)/(p(x)p(y)))=In(#(x,y) D/ (#x#y))

Heh |, #(x,y)Apair(x,y)fcountsl , DApairfIE81. &x. yER—MEOHI |, 38a#x+=1;

#y+=1#(xy)+=1,



windowSize

minCount

inputTablePartitions

lifecycle
coreNum

memSizePerCore

K76

BOA/N, Blan5iE=5

BHAGIAEBRAYSMA

(~EE3EE) . &
e HIRASHERRARIA
ASHRNEEX,

EMTRIER/MESA , I
RE DT BN
Wit

BIANFRPIEERL S X
254, B
Partition_name=valu
e. NREZSRIEXS
namel=valuel/nam
e2=value2; IR I
EZMHX, HaA
Rapas

Ak , IEEBHRE
anfEHA

TR

BENTERERN, B
M

338

[1, FKE]

[0, 2e63]

IEEY

554
memSizePerCorefg
SHER , IEEEEY , Sl
[1, 9999]

TERE% , SERI[1024,
64*1024]

M28xSPAI PAIEALB{45 B
SN
PAIGp<1T
PAI -name PointwiseMutuallnformation
-project algo_public
-DinputTableName=maple_test_pmi_basic_input
-DdocColName=doc
-DoutputTableName=maple_test_pmi_basic_output
-DminCount=0
-DwindowSize=2
-DcoreNum=1
-DmemSizePerCore=110;
A
S5n5A
BYEWR S¥EEA RETE BEYI% , BWAME
inputTableName BN x5 e
outputTableName mHE x5 e
ARSI | o "
docColName ?jln,‘ﬂ -~ ' | DAk
RIS PIE i

ali% , ERAE{Tdoc

Ak , FAIAS

Bk, BOAMEEERT
BOKX

RBLEE

aiE , BABSItE

aik, BABITE
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R

doc:string

wl w2 w3 w4 w5 wé w7 w8 w8 w9
wl w3 w5 w6 w9

wO

w0 w0

w9 wl w9 wl w9

PAIGF<S1T

PAI -name PointwiseMutuallnformation

-project algo_public
-DinputTableName=maple_test_pmi_basic_input
-DdocColName=doc
-DoutputTableName=maple_test_pmi_basic_output
-DminCount=0

-DwindowsSize=2

-DcoreNum=1

-DmemSizePerCore=110;

N\ BEE i ER
- iz
wordl_coun word2_coun co_occurren .

word1l word2 t t ces. count pmi
2.07944154

w0 w0 2 2 1 16798357

wl wl 10 10 1 1.13943428
31883648
0.06453852

wl w2 10 3 1 113757116

wl w3 10 7 2 0.08961215
868968704

wl w5 10 8 1 0.91629073
1874155
0.06453852

wl w9 10 12 4 113757116
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042121346
w2 w3 3 7 1 50763035
0.98082925
w2 w4 3 4 1 30117262
013353139
w3 w4 7 4 1 262452257
013353139
w3 w5 7 8 2 262452257
w3 w6 7 7 1 042608439
531090014
w4 w5 4 8 1 0
013353139
w4 w6 4 7 1 262452257
013353139
w5 w6 8 7 2 262452257
w5 w7 8 4 1 0
w5 w9 8 12 1 1.09861228
86631098
013353139
w6 w7 7 4 1 262452257
w6 w8 7 7 1 042608439
531090014
w6 w9 7 12 1 0.96508089
60435872
0.82667857
w7 w8 4 / 2 31844679
w8 w8 7 7 1 042608439
531090014
w8 w9 7 12 2 0.27193371
54836418
w9 e 12 12 2 0.81093021
62163288
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PAIELEB A

k-Core

PR

PageRank

IREAETEERER

IREAEIBD R

Modularity

RABKETE

=R

PERE

MBI IRHAVER R E T Graph#UREMN S ITEE | TERERFaMESoITRHHTREIN— Mo TR

FEsLhl

hREH

flow_out_id  flow_in_id

® o
< .
BABIE, MBERRBA KCore Hi%.
at .
©soum=

ih#Schema
flow_out_id: string ) * .
flow_in_id: string @ k-Core 0) Ui R <k (998, FEHI—hE
B o fehEsmmRE,
BREN @ O Fpmkakis
0~
B eemmr ) & KCore i thih RIVARMARLH
#Schema: Orsemex © sEe, RS SFRAET
node: string
Qsewx  ©) ¥ KCore =i JOIN ARFTBZA, 155 Modularity f%A
OVoiizity @ I Modularity #9(8

MBI EZ AR RREIZ TS, SERBINT | #HEE . 28iSworkerNum , BFiRE

R FHTHTIV D AL BB TERS | (BEEENTHESEXR. #ERE : 28RS

workerMem , FBFIREE workeral (IR ANEFE , BIAE MworkerEE4096 7% ; SEPR{FERN
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FESZE , 2fHOutOfMemory®RE.

k-Core
IhEENA

- — M EKCoreRIEREXBENTHETKITRE | FIRIRINFE., &— 1T mFEETKCore , M
E(K+1)CORER#FEE |, BBALLTI mAYZEY ( coreness ) Ak, FULLFTEE N1 mAIZEW A
0, TR XERRABENIZEL

2dirE
;RO I, BRA3

]
Il e

FEEHESQL

drop table if exists KCore_func_test_edge;

create table KCore_func_test_edge as

select * from

(

select '1' as flow_out_id,'2" as flow_in_id from dual
union all

select '1' as flow_out_id,'3" as flow_in_id from dual
union all

select '1' as flow_out_id,'4" as flow_in_id from dual
union all

select '2' as flow_out_id,'3" as flow_in_id from dual
union all

select '2' as flow_out_id,'4" as flow_in_id from dual
union all

select '3' as flow_out_id,'4" as flow_in_id from dual
union all

select '3' as flow_out_id,'5" as flow_in_id from dual
union all

select '3' as flow_out_id,'6" as flow_in_id from dual
union all

select '5' as flow_out_id,'6" as flow_in_id from dual
)tmp;

HUEXI N A graphZEiaan ™ E -
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X

BTER

IREK = 2 BITER | BRUT

+ommmme- +ommmme- +
| nodel | node2 |
+ommmme- oo +
[1]2]

[1]3]
[1]4]
[2]1]
12]3]
[2]4]
[3]1]
[312]
[3]4]
[4]1]
[4]2
[413
+ommmme- R +
paits Ll

pai -name KCore

-project algo_public
-DinputEdgeTableName=KCore_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=KCore_func_test_result

Dk=2;

HZis#
¥ keyZFR sfgER W/1EIR BAME
anutEdgeTabIeNam RS WE )
inputtdgeTableParti g )\ ipsEtsK et LEFN
fromVertexCol BRI RATES WAE -
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toVertexCol BRPLE RS WAE -
outputTableName mHRE WAE -
?utputTabIeParUtlon IR X s )
lifecycle R EREAFEAA yrin | -
workerNum HIZHE yri] RRE
workerMem HERNEF Jrini=} 4096
splitSize AR AN pri] 64

k =& WAE 3

BIRBIGHE
ThREN A
 SERENESEDikstrallik , ARELATEEA , MR AR E.

sdirE
EATAId | BT ERERENENT SR, LI

)
e

FEEUERISQLIES ¢

drop table if exists SSSP_func_test_edge;

create table SSSP_func_test_edge as

select

flow_out_id,flow_in_id,edge_weight

from

(

select "a" as flow_out_id,"b" as flow_in_id,1.0 as edge_weight from dual
union all

select "b" as flow_out_id,"c" as flow_in_id,2.0 as edge_weight from dual
union all

select "c" as flow_out_id,"d" as flow_in_id,1.0 as edge_weight from dual
union all

select "b" as flow_out_id,"e" as flow_in_id,2.0 as edge_weight from dual
union all

select "e" as flow_out_id,"d" as flow_in_id,1.0 as edge_weight from dual
union all

select "c" as flow_out_id,"e" as flow_in_id,1.0 as edge_weight from dual
union all
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select "f" as flow_out_id,"g" as flow_in_id,3.0 as edge_weight from dual
union all

select "a" as flow_out_id,"d" as flow_in_id,4.0 as edge_weight from dual
) tmp

1

HUEXIRIAIgraphssia
TSR

| start_node | dest_node | distance | distance_cnt |
oo e R Hommmmmmmmmees +
|a|b|1.0]|1]

|alc|3.0]|1]

|a|d|4.0|3]

|ala]0.0]|0]|

|ale|3.0|1]

o B mmmm e o +

paifp<S7pl

pai -name SSSP

-project algo_public
-DinputEdgeTableName=SSSP_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=SSSP_func_test_result
-DhasEdgeWeight=true
-DedgeWeightCol=edge_weight
-DstartVertex=a;

Biz2¥

¥keyZFR S¥HEHR W/i%IR ANE
inputEdgeTableNam ~Ay s M )

o L PNAE 24 WAE

inputEdgeTableParti g )\ irstosx veiE 2SN
fromVertexCol BNIDRRRRRFRES  WE -
toVertexCol BNOROESFEY WA -
outputTableName RS WIE -
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gutputTabIePartition IR X s )
lifecycle i ZRFABAEIEA yrin | -
workerNum HIZHE e FRE
workerMem HERNE Jrini=} 4096
splitSize AR DA yri] 64
startVertex AT AID WHE -
hasEdgeWeight g)\iﬂiﬁ’ﬂiﬂ%éﬁﬁ yrici=| false
edgeWeightCol ;ﬁﬁ)\ﬂ%mﬁgjfyiﬁ it jrivii=| -

PageRank

ThREN4E

- PageRankiZ FRITUAYEZRAR | googleF M ITAHEEEIT BN MNIAISFRAS | HERER
2 MR- NIHRE S NNIER |, Xzt R E RN ERERS. FREEMIIAIRERE
2 BERNIASHINERS , LIRZMOEZOFHBEEIEENE. TR EEIAPRMES
BRTRPABRRRANZS  BANELEERERZ—. fli : SiRHENETNER 28585
T LPRABFEENIRA. BF. RASEF , MXIEERSSRENLZINE/N. EARRNSES
BRIREFM AR -BRIXERIESSEE. TERNERIPageRank AT ¢

W(A) = (1—d) +d * (Z W (i) * C(AD)

Hep, wi)ATHR
IHILE | c(A)HEHENE , dARBREE , BRERERNTANEWRIAZ N RFRIFINIEE

S8R E

BRAIERE - EEESWEFHEILEN | ®IE , BOA30

LB
e
EHIERISQLIE -

drop table if exists PageRankWithWeight_func_test_edge;
create table PageRankWithWeight_func_test_edge as
select * from
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(

select 'a’ as flow_out_id,'b" as flow_in_id,1.0 as weight from dual
union all

select 'a’ as flow_out_id,'c" as flow_in_id,1.0 as weight from dual
union all

select 'b' as flow_out_id,'c' as flow_in_id,1.0 as weight from dual
union all

select 'b'" as flow_out_id,'d" as flow_in_id,1.0 as weight from dual
union all

select 'c' as flow_out_id,'d" as flow_in_id,1.0 as weight from dual
)tmp

I

XFRIAIgraphZsH
TR

EERUT

+ommmme B et +
| node | weight |
+ommmme B et +
|a]0.0375|

| b|0.06938 |

| c|0.12834 |

| d|0.20556 |
+omme- o +

paitp 7l

pai -name PageRankWithWeight

-project algo_public
-DinputEdgeTableName=PageRankWithWeight_func_test_edge
-DfromVertexCol=flow_out_id

-DtoVertexCol=flow_in_id
-DoutputTableName=PageRankWithWeight_func_test_result
-DhasEdgeWeight=true

-DedgeWeightCol=weight

-DmaxIter 100;

"%
S¥keyBETR E S W/I%IR BAME
ienputEdgeTabIeNam BNDES WAE )
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inputEdgeTableParti g )\ inzstosx et LEEN
fromVertexCol BNIBRARE R FTES iR -
toVertexCol BINIDFRAZ S FES iR -
outputTableName RS WAE -
SutputTabIeParUtlon R HEER S X s )
lifecycle R EREAfEAA yrin | -
workerNum HiEEE izl RgE
workerMem HENEF prii=| 4096
splitSize HARTI AN pri] 64
hasEdgeWeight Eﬂj)\l—imj“exﬁ& PEIE false
edgeWeightCol gﬁd)\L‘s’é DRI EBATTE PR -
maxlter BRAERIREL Jrii=] 30

IREAE B
TORENMA

ERXZRIERGHEINGS |, #HTFENKSD | FEFERSTRIEERS , FRZENEERD. 5
EBEHEEE ( Label Propagation Algorithm, LPA ) 2EFENFINEFIGE , EEFABREE TR0
£ (community ) {(KEEBETRAVREES | HINFEERTAEUERE , B EBEREmAER
E.

SHNE
BOAE{ORES - B, BRIA30
]

Mz
HIRAERLSQL:
drop table if exists LabelPropagationClustering_func_test_edge;

create table LabelPropagationClustering_func_test_edge as
select * from

(
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select '1" as flow_out_id,'2" as flow_in_id,0.7 as edge_weight from dual
union all

select '1" as flow_out_id,'3" as flow_in_id,0.7 as edge_weight from dual
union all

select '1' as flow_out_id,'4" as flow_in_id,0.6 as edge_weight from dual
union all

select '2" as flow_out_id,'3" as flow_in_id,0.7 as edge_weight from dual
union all

select '2" as flow_out_id,'4" as flow_in_id,0.6 as edge_weight from dual
union all

select '3" as flow_out_id,'4" as flow_in_id,0.6 as edge_weight from dual
union all

select '4" as flow_out_id,'6" as flow_in_id,0.3 as edge_weight from dual
union all

select '5" as flow_out_id,'6" as flow_in_id,0.6 as edge_weight from dual
union all

select '5' as flow_out_id,'7" as flow_in_id,0.7 as edge_weight from dual
union all

select '5' as flow_out_id,'8" as flow_in_id,0.7 as edge_weight from dual
union all

select '6" as flow_out_id,'7" as flow_in_id,0.6 as edge_weight from dual
union all

select '6" as flow_out_id,'8" as flow_in_id,0.6 as edge_weight from dual
union all

select '7" as flow_out_id,'8" as flow_in_id,0.7 as edge_weight from dual
)tmp

]

drop table if exists LabelPropagationClustering_func_test_node;
create table LabelPropagationClustering_func_test_node as
select * from

(

select '1' as node,0.7 as node_weight from dual

union all

select '2' as node,0.7 as node_weight from dual

union all

select '3" as node,0.7 as node_weight from dual

union all

select '4" as node,0.5 as node_weight from dual

union all

select '5' as node,0.7 as node_weight from dual

union all

select '6' as node,0.5 as node_weight from dual

union all

select '7" as node,0.7 as node_weight from dual

union all

select '8" as node,0.7 as node_weight from dual

)tmp

1
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0.7 - I

RIS NAYgroupsEa a7 0.7
EITER

SZERNT -

+ommee-  GRRECEE +

| node | group_id |

pai -name LabelPropagationClustering

-project algo_public
-DinputEdgeTableName=LabelPropagationClustering_func_test_edge
-DfromVertexCol=flow_out_id

-DtoVertexCol=flow_in_id
-DinputVertexTableName=LabelPropagationClustering_func_test_node
-DvertexCol=node
-DoutputTableName=LabelPropagationClustering_func_test_result
-DhasEdgeWeight=true

-DedgeWeightCol=edge_weight

-DhasVertexWeight=true

-DvertexWeightCol=node_weight

-DrandSelect=true

-Dmaxlter=100;

Biz2H

S¥#keyBZ R SHEHA /1R AE
inputEdgeTableNam s ™~ )

o BNLERE WHE

inputEdgeTableParti BMANLRAND X il EFREN
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tions

fromVertexCol BNAREREY R -
toVertexCol WMNORIZLRAES IR -
mutVertexTabIeNa )\ SRR DA )
nputvertexTablePar g \ s R i SEEN
vertexCol BNRERN RS WA -
outputTableName RS WIE -
;)utputTabIePart|t|on R tHEER S X il )
lifecycle R ERAAEIAA yrin | -
workerNum HIZHE it KIRE
workerMem HENE i i} 4096
splitSize AR AR priai] 64
hasEdgeWeight %A@%E’g;ﬂ%éﬁ& yricii=| false
hasVertexWeight %Aﬁ%ﬁ’gﬁ%ﬁﬁm iz false
vertexWeightCol %ﬁ;ﬁi@ﬂ’ﬂﬁﬁ’ﬂ&iﬁ r prinyi=| -
randSelect EEBNEREARE &R false
maxiter BRAIERIREL prini=l 30

e ED R
ThEENE

ZEENFEENSREZ  [FEARAERC T REMrEERETNARIFC T RAREER.

EEFTERET , ST RIGEREUEESREESTR  ATRERNE—2 ST RIRERSTR

AOREREHE CHIRE | SixTAENERX , EESTRERERIRMNERX , BT _RARSEE
T, ErERHUE2E8. ErEERIET  RSCRIEIRIIREARE | FRE—NRELEREEH
RnEEE.

R, HENITREERRT |, AT RESRSHEETEN , TLRISRIE—1 54 , Nisehiirs &
=
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24ieE
PR BRINO. BTSN R BR3A0.000001

L]
Witz
HEFREIRAISQL:

drop table if exists LabelPropagationClassification_func_test_edge;
create table LabelPropagationClassification_func_test_edge as

select * from

(

select 'a’ as flow_out_id, 'b' as flow_in_id, 0.2 as edge_weight from dual
union all

select 'a’ as flow_out_id, 'c' as flow_in_id, 0.8 as edge_weight from dual
union all

select 'b" as flow_out_id, 'c’ as flow_in_id, 1.0 as edge_weight from dual
union all

select 'd" as flow_out_id, 'b" as flow_in_id, 1.0 as edge_weight from dual
)tmp

I

drop table if exists LabelPropagationClassification_func_test_node;
create table LabelPropagationClassification_func_test_node as
select * from

(

select 'a’ as node,'X' as label, 1.0 as label_weight from dual

union all
select 'd" as node,'Y" as label, 1.0 as label_weight from dual
)tmp
X
0.2 0.8
Y
1.0 1.0 ]
XTI AIEILEN :
BITER
ZERUNT
+--m-- +--- oo +
| node | tag | weight |
+ommmem +omm- B +
|a|X|1.0]
| b|X|0.16667 |
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[b|Y|0.83333]
| c|X]0.53704 |
[c]Y|0.46296 |
[d]Y|10]

+mmmme- - ommmmm e +

paitp Sl

pai -name LabelPropagationClassification

-project algo_public

-DinputEdgeTableName=LabelPropagationClassification_func_test_edge
-DfromVertexCol=flow_out_id

-DtoVertexCol=flow_in_id

-DinputVertexTableName=LabelPropagationClassification_func_test_node

-DvertexCol=node
-DvertexLabelCol=label

-DoutputTableName=LabelPropagationClassification_func_test_result

-DhasEdgeWeight=true

-DedgeWeightCol=edge_weight

-DhasVertexWeight=true

-DvertexWeightCol=label_weight

-Dalpha=0.8
-Depsilon=0.000001;

Biz2y

B¥keyBR

inputEdgeTableNam
e

inputEdgeTableParti
tions

fromVertexCol
toVertexCol

inputVertexTableNa
me

inputVertexTablePar
titions

vertexCol
vertexLabelCol
outputTableName

outputTablePartition
s

lifecycle
workerNum

workerMem

S¥oEk

MNBLRS

BNOFRAISX

MNBRAERES
MNORE RS

BARRER

BNRFRAIDX
BNRRAIRFTES
BNRRAIREIRE
RS
BHRAD X

T H R ERAA RS
LS

HENE
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splitSize HARTI D AN yri] 64
hasEdgeWeight gkiﬂ%ﬂ’aiﬂ%ﬁﬁw Pl false
edgeWeightCol gﬁgkiﬂ%@iﬂﬂ%ﬂiﬁﬁ& shiE .
hasVertexWeight g)\ﬁi‘éﬁ’\]”ﬁ%?ﬁﬁm yricii=| false
vertexWeightCol @;ﬁﬁi@ﬂ’]ﬁ HISLEE R pri] -
alpha FERREE yri] 0.8
epsilon U ER 5 prinE] 0.000001
maxlter BRAIERIREL prinil 30
Modularity
ThEEN A

- Modularity @2 —FiFht K SBEHRIER | SKRIHEMBEMTRIS HRERNETRE | FE
0.3LA bR BB BRI X 4544,

LB
e

B ( SREEREEREEIARVEIEER )

BTSSR
EERAT
Fommmmmmm e +
| val |
Fommmmm e +
| 0.4230769 |
Fommm e +

paiap L7l

pai -name Modularity

-project algo_public
-DinputEdgeTableName=Modularity_func_test_edge
-DfromVertexCol=flow_out_id
-DfromGroupCol=group_out_id
-DtoVertexCol=flow_in_id
-DtoGroupCol=group_in_id
-DoutputTableName=Modularity_func_test_result;
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BEsH
S¥keyZ TR S¥uhiA /iR HAE
inputEdgeTableNam ~ M )
o BNBERS WIE
inputEdgeTableParti g )\ inzstosx Yeim PEIN
ions -
fromVertexCol BMNORERRATEY iR -
fromGroupCol BMNAFRERIIEFE WIE -
toVertexCol WMNORIZRAES iR -
toGroupCol BNIDRERAIEFE WIE -
outputTableName mHRE WAE -
outputTablePartition ~ e . )
. BHERNDX P
lifecycle =R EABAEIEA yrin | -
workerNum HIZHE yricti=| RRE
workerMem HERNE Jrini=} 4096
splitSize HARTI AN yri=] 64

RARKETHE
TIEENE

EXAEGH , ENNRAZITNRBEIRRZEE  WARAMBREREN ; EEIGHEEETFE  Hhs FE+
FIERRZ EEHREER  BEARFEEAFEIRRER | BFATREGHXEFEARKEETE.

2HieE

7

iz
AR EHERISQL:
drop table if exists MaximalConnectedComponent_func_test_edge;

create table MaximalConnectedComponent_func_test_edge as
select * from

(

select '1' as flow_out_id,'2" as flow_in_id from dual

355



HE&ZF>PAI PAIE AL 415 BA

union all

select '2' as flow_out_id,'3" as flow_in_id from dual
union all

select '3' as flow_out_id,'4" as flow_in_id from dual
union all

select '1' as flow_out_id,'4" as flow_in_id from dual
union all

select 'a' as flow_out_id,'b" as flow_in_id from dual
union all

select 'b' as flow_out_id,'c" as flow_in_id from dual
)tmp;

drop table if exists MaximalConnectedComponent_func_test_result;
create table MaximalConnectedComponent_func_test_result

(

node string,
grp_id string
)i
XIMAIEILER
BITER
EZERAT
B B +
| node | grp_id|
B B +
|114]
|214]
|314]
|414]
lafc]
|blc]
lclcl
+ommmm - +ommmm - +

paits L7~

pai -name MaximalConnectedComponent

-project algo_public
-DinputEdgeTableName=MaximalConnectedComponent_func_test_edge
-DfromVertexCol=flow_out_id
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-DtoVertexCol=flow_in_id
-DoutputTableName=MaximalConnectedComponent_func_test_result;

Bix2¥

E¥keyZ TR SR W/1%IR BOAME
|enputEdgeTabIeNam DS PiE )
nbutkdgeTableParti g NS i SREN
fromVertexCol BMNOROERTES WA -
toVertexCol BMNORNOERTES WA -
outputTableName el a2 WIE -
gutputTabIeParnnon R il .
lifecycle R EABBEIHR e -
workerNum HEHE yricii=| KigE
workerMem HERNEF Jrini=} 4096
splitSize HUETID KN yri] 64

RERERI

ThREN A

AEXAEEGH , TEE—TRERNREE , EANERERE N0, £EBNERZEENL

BsHuiRE

maxEdgeCnt : ETREATIZE , WfTHE , FIAS00 , EE,

SLH)
Witz
HEFREIRAISQL:

drop table if exists NodeDensity_func_test_edge;
create table NodeDensity_func_test_edge as
select * from

(

select '1" as flow_out_id, '2' as flow_in_id from dual
union all
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select '1" as flow_out_id, '3" as flow_in_id from dual
union all

select '1' as flow_out_id, '4" as flow_in_id from dual
union all

select '1' as flow_out_id, '5' as flow_in_id from dual
union all

select '1' as flow_out_id, '6' as flow_in_id from dual
union all

select '2' as flow_out_id, '3" as flow_in_id from dual
union all

select '3" as flow_out_id, '4" as flow_in_id from dual
union all

select '4" as flow_out_id, '5' as flow_in_id from dual
union all

select '5' as flow_out_id, '6" as flow_in_id from dual
union all

select '5' as flow_out_id, '7" as flow_in_id from dual
union all

select '6' as flow_out_id, '7" as flow_in_id from dual
)tmp;

drop table if exists NodeDensity_func_test_result;
create table NodeDensity_func_test_result

(

node string,

node_cnt bigint,

edge_cnt bigint,

density double,

log_density double

)3

XIRZAYEILEHS -
BITER

SR :
1,5,4,0.4,1.45657
2,2,1,1.0,1.24696
3,3,2,0.66667,1.35204
4,3,2,0.66667,1.35204
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54,3,0.5,1.41189
6,3,2,0.66667,1.35204
7,2,1,1.0,1.24696

paitp 7l

pai -name NodeDensity

-project algo_public
-DinputEdgeTableName=NodeDensity_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=NodeDensity_func_test_result
-DmaxEdgeCnt=500;

"BZis¥
B¥keyZHR SR Wh/1EIE BANME
inputEdgeTableNam o~y ™M )
o RNIARE WAE
irjputEdgeTabIeParti DR el LN
tions -
fromVertexCol BMNORESRATEY iR -
toVertexCol WMNORIZRAES IR -
outputTableName MRS WIE -
?utputTabIePartmon R HEEA S X s )
lifecycle R EREAEAA yrin | -
maxEdgeCnt SEREATEE N 500
workerNum HIEEE pri] RRE
workerMem HENE jrini=} 4096
splitSize HARTI AN pri] 64

-,

IDRAERE

ThEENR

EXREGH , itBEE—FUEENREE.,

sHIE
7

359



HMESFSPAI PAIEEBH5tAR

LB
e
LERAURRISQL:

drop table if exists EdgeDensity_func_test_edge;
create table EdgeDensity_func_test_edge as
select * from

(

select '1' as flow_out_id,'2" as flow_in_id from dual
union all

select '1' as flow_out_id,'3" as flow_in_id from dual
union all

select '1' as flow_out_id,'5" as flow_in_id from dual
union all

select '1' as flow_out_id,'7" as flow_in_id from dual
union all

select '2' as flow_out_id,'5" as flow_in_id from dual
union all

select '2' as flow_out_id,'4" as flow_in_id from dual
union all

select '2' as flow_out_id,'3" as flow_in_id from dual
union all

select '3"' as flow_out_id,'5" as flow_in_id from dual
union all

select '3' as flow_out_id,'4" as flow_in_id from dual
union all

select '4" as flow_out_id,'5" as flow_in_id from dual
union all

select '4' as flow_out_id,'8" as flow_in_id from dual
union all

select '5' as flow_out_id,'6" as flow_in_id from dual
union all

select '5' as flow_out_id,'7" as flow_in_id from dual
union all

select '5' as flow_out_id,'8" as flow_in_id from dual
union all

select '7" as flow_out_id,'6" as flow_in_id from dual
union all

select '6" as flow_out_id,'8" as flow_in_id from dual
Jtmp;

drop table if exists EdgeDensity_func_test_result;
create table EdgeDensity_func_test_result

(

nodel string,

node2 string,

nodel_edge_cnt bigint,

node2_edge_cnt bigint,

triangle_cnt bigint,

density double

)i
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/

28N
T~

2

RSN AIEILEH -
BTSSR

SR :
1,24,4,2,05
2,3,4,4,3,0.75
2,5,4,7,3,0.75
3,14,4,2,0.5
3,4,4,4,2,0.5
4,2,4,4,2,0.5
4,5,4,7,3,0.75
5,1,7,4,3,0.75
5,3,7,4,3,0.75
5,6,7,3,2,0.66667
5,8,7,3,2,0.66667
6,7,3,3,1,0.33333
7,1,3,4,1,0.33333
7.,5,3,7,2,0.66667
8,4,3,4,1,0.33333
8,6,3,3,1,0.33333

paitp S7pl

pai -name EdgeDensity

-project algo_public
-DinputEdgeTableName=EdgeDensity_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=EdgeDensity_func_test_result;

Hz8¥
E¥keyZ TR E TS W/I%IR BOAME
inputEdgeTableNam ~ s A )
. EPNYE 2= A
inputEdgeTableParti BNBRID X e EESEDN
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tions
fromVertexCol
toVertexCol
outputTableName

outputTablePartition
s

lifecycle
workerNum
workerMem

splitSize

BNAFRATE RS
BNIOFRAIR RS
e
BHERANDX

TtH R ERAAEIER
HIENTF

RO AN

RIRE
4096
64

EXRAEGH , MHAE =AY,

sdirE
maxEdgeCnt : EFHAEATRIE , N#THEE , BINS00 , HEE,

SLhl
ke

S REIERISQL:

drop table if exists TriangleCount_func_test_edge;
create table TriangleCount_func_test_edge as
select * from

(

select '1' as flow_out_id,'2" as flow_in_id from dual
union all

select '1' as flow_out_id,'3" as flow_in_id from dual
union all

select '1' as flow_out_id,'4" as flow_in_id from dual
union all

select '1' as flow_out_id,'5" as flow_in_id from dual
union all

select '1' as flow_out_id,'6" as flow_in_id from dual
union all

select '2' as flow_out_id,'3" as flow_in_id from dual
union all

select '3' as flow_out_id,'4" as flow_in_id from dual
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union all

select '4' as flow_out_id,'5" as flow_in_id from dual
union all

select '5' as flow_out_id,'6" as flow_in_id from dual
union all

select '5' as flow_out_id,'7" as flow_in_id from dual
union all

select '6' as flow_out_id,'7" as flow_in_id from dual
)tmp;

drop table if exists TriangleCount_func_test_result;
create table TriangleCount_func_test_result

(

nodel string,

node2 string,

node3 string

)

>
/

T~

XN AIEIEER -
BTER

SR :
1,23
1,34
14,5
1,56
5,6,7

paiag Sl

pai -name TriangleCount

-project algo_public
-DinputEdgeTableName=TriangleCount_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=TriangleCount_func_test_result;
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Biza¥

S¥keyZ TR SR Wh/i5E3H BOAE
inputEdgeTableNam ~ M )
. BINIAERR B
inputEdgeTableParti g )\ inzstosx Yeim PEIN
ions -
fromVertexCol BNIBDRARE R FTES iR -
toVertexCol BINBDRZR TS WIE -
outputTableName mHRE WIE -
SutputTabIePartmon B HEE S X HhiE )
lifecycle TR FRBAEER Tl -
bk s
maxEdgeCnt Eg}\ééjﬂ:ﬁﬁ 2 PEIE 500
workerNum HiEE Jrini=| RgE
workerMem HERNE izl 4096
splitSize AR KN izl 64
N

RRE

IHEENA

STFRESRPRNE |, HHENT =BT REFRID,

2HgE
7c

LB
Witk
LERRARRISQL:

drop table if exists TreeDepth_func_test_edge;
create table TreeDepth_func_test_edge as

select * from

(

select '0' as flow_out_id, '1' as flow_in_id from dual
union all

select '0" as flow_out_id, '2' as flow_in_id from dual
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union all

select '1' as flow_out_id, '3' as flow_in_id from dual
union all

select '1' as flow_out_id, '4" as flow_in_id from dual
union all

select '2' as flow_out_id, '4' as flow_in_id from dual
union all

select '2' as flow_out_id, '5' as flow_in_id from dual
union all

select '4' as flow_out_id, '6' as flow_in_id from dual
union all

select 'a’ as flow_out_id, 'b" as flow_in_id from dual
union all

select 'a’ as flow_out_id, 'c' as flow_in_id from dual
union all

select 'c' as flow_out_id, 'd" as flow_in_id from dual
union all

select 'c' as flow_out_id, 'e' as flow_in_id from dual
Jtmp;

drop table if exists TreeDepth_func_test_result;
create table TreeDepth_func_test_result

(

node string,

root string,

depth bigint

)i

/\ /N
/N NS N

XN AIEILEH -
BITER

ZERNT .
0,0,0
101
2,01
3,02
4,0,2
50,2
6,0,3
2,0
b,a 1l
ca,l
da?2
ea,2

paita S~
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pai -name TreeDepth
-project algo_public

-DinputEdgeTableName=TreeDepth_func_test_edge

-DfromVertexCol=flow_out_id

-DtoVertexCol=flow_in_id

-DoutputTableName=TreeDepth_func_test_result;

Biz28

£8key B

inputEdgeTableNam
e

inputEdgeTableParti
tions

fromVertexCol
toVertexCol
outputTableName

outputTablePartition
s

lifecycle
workerNum
workerMem

splitSize

S¥pms

MNBRS

BNOFRAIDX

MNBRAERTES
MNBRIL RS
RS
BHRAID X

i tH R ERAA RS
HERE

RO RN

/IR AINME

EFRIEN

RRE
4096
et 64

B=x
_SQUA

SQLEZ

FFeEIdsqlfiiARiEssdm 5sqlifal. ODPS sqlf©™A5%E

Demo

mEfiEAodpsiFAM , BEEANRRERS 0
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TR FEEE

5 A ERIEEESS
bank_datz

- SQIBIASZAFL-2M AN

- EMARRESXE  EELEMNAERSXIE , AFERESMASXSE , BRlCHHE
ANEND X, AEESKIERAEERBAD KSEIIRAABAEE

- EBARRIESXE , D XIERTQLE

EERTENSqIIARY | ERMARMsq A EME | RbsqliiA , HII™ERIE
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S

BiAE
t1 fromName"bank_data”

2

HEess

Pk

T T =) s D RS R o
Fr] B

AT RN RRESILER
ﬁuﬁﬂ select * from Fitl}
v LR A1$ 141 ]

*f

[~J =

-] M M & W

FEENUEENE
ESCIRIIHRERsqIBIA | BAAMEAITE
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1 f*

2 Fi SRS BEhRLARL L2, PR B ER
3 FTnHEHRENLER

4 BP0z select * from ${ti}

S RO AR (1)

B|*/

T select count (k) from ${t1}|

- sQIIASZTIEL- 2NN | 1N
- AR REEB NBEEsqliES) |, sqiEENB
- INBUEC BohgTRitl~t2 , AP EEER. CERNEEER(tL). 2}, FHRBEA

[RE&E.
- BIR9s I B A FBF SEIRS R N R TI T8 T

BEREA—TodpsBIRAH , BAFERS. IRFESKE  FEANEKSKER  cEEZOE
R OXZER , W

A ETES
sql_test

- BRIAFRAD X

WERFTREMR | REHIT
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HBEFSIPAL
I@ bank_data )
SQLEI
®) sal_test )
B AHodps BRAML | AILUEREELIE
fiERE 2

_ch

41188

g
PAI ip<

AR fftpaitp S

R

B=x
S
MIRILIRSIR
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A

PSI

pai -name binning

-project algo_public
-DinputTableName=input
-DoutputTableName=output

ZS#RBR" class="reference-link">Z#i5 87

SHER SHEHA SHYERTIEI AE
inputTableName W%, BIAR - -
outputTableName Wik, EtHE - -

selectedColNames

%, MAREEDE
Y%

BRIARRlabel SMIE
5, FlabellikiFs
=B

labelColumn A% |, labelfr7ERY%Y - i Tlabel
A% , T
binningMethod/g
validTableName autoRTHI NRISIESR - A=
&, BautolRI( T
 BRNBEIWIE
N, A\ N, L \
validTablePartitions g& ¢ BIEEFA07) - NkESR
A A A7 AN
inputTablePartitions gﬁ (BNREEOD BINEFEER
inputBinTableName Bl , MIARIDTER - BN D TER
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if feature_raw_value == null or feature_raw_value == 0 then
feature_norm_value = 0.0

else

bin_index = FindBin(bin_table, feature_raw_value)
bin_width = round(1.0 / bin_count * 1000) / 1000.0
feature_norm_value = 1.0 - (bin_count - bin_index - 1) * bin_width
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FBXRFIRIREARLNT:
Y71
feaname
binid
bin

constraint

weight

scaled_weight

woe

contribution

total

positive

negative

percentage_pos

percentage_neg

test_woe

test_contribution

test_total

test_positive

test_negative

FUR
string
bigint

string

string

double

double

double

double

bigint

bigint

bigint

double

double

double

double

bigint

bigint

bigint

378

REH SRS

Pk
FHIER
7#8ID
gfﬁ?ﬁi& , BFRBEBZoMENE
IR IEINE)Z 2 F8 EEAYLIR

FH

YIRS AT RIS A BN
&, SeKEESBRARARTD
FEE , ZINEEXI N EREIZE
BNE

IO RIRE) |1 ERPIEE D 2L
HIRMERE  BORRENER
WM R EERINS EE
gritists | )Ig&E bz
woefE

gitiein | g bizofEn
marginal contribution{&

gEitists | )IlgkEE LiznRERIR
AUREAEL

gEitiatn | )II4EE Lz ERIIE
(EZN

gEitiatn | ))IIgEE Bz o fERIR
EZiS 3

gEitigin | )45 Lz o FERIIE
BRI ERFARIECA

gEitists | )llgEE Lz fERIR
BRI EARRIEL )

gitieir - Wi bizoEn
woefB

Gritietn - WidE iz fEn
marginal contribution{&
Fitiets - WitE LizoEns
AUREAREL

Fitiets - W& iz EnE
AR

gitiets | WS EizoEnR
A



HEFFSPAL

PAIEEBH5tAR

test_percentage_pos double
test_percentage_neg double

{SEFE

TEE—MERFD R

alifin_odps_birisk_dev.

- R
E YL
HiERbE
HIETE

(@ germany credit... ©)

FET

(v v v -

S
=

sH%

« v v v -
i "
i

-
@ w1

@ )

,

,

» I’

» Parameter Server

» SRbiRbeta) SHpE OiEF Es

@ o2

$4-RIIBHGemantE) @ Q 100% v

G =

2}

ZRFHEWOERZE R + Z B[RRI ELIE

TREE

BIEEENA 2016-04-18 18:01:31

&
FH-RINEEGermaniiiE)

SRAPSRRESHTEMAD

BB RAE

gEitigtn « WS LiZofERIIE
BRI ERFARIECA
gEitigtn - WilEE LizofErIHR
BRI RS EARRIEL )

Al

fin_odps_birisk_dev.
WEEE
RS

A
— ‘@ sro_mplalgo_de... ©))

<> ODPS MR
<> ODPS GRAPH

Parameter Server

SRIRRPeta)
B RS
s o
B om @wnrnsa

D s

0 #esemE

D e

D r- s EER

0 HARRIEHPS)

[ CARTEISI:

3 CARTRIZ 5%

33 CARTRIEE

3 CARTRI= 5%

betatEl

EFSREETE) OpE s WS

@ 3

[e]

SIEREN] 2016-07

=0
FRORMRETNBENG

A

BERE: KPE

Srapt TN EERT |, ERHAVERNR S P2 R HERENN S FAY—L5IHERR , W0
WOE MCE , THE—MNERATHUEEANIEFER

WS RAREE - @R Q 100% v

PAIRE<S

pai -name=Ilinear_model -project=algo_public
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lifecycle %’E RIS AR E
coreNum Ak | O FHABTE
memSizePerCore Ak , AT FHIABTE

FiEIRS

B=R

x13 arima

x13_auto_arima

x13 _arima

Arima2FRA B EFFRSBEIFIES (Autoregressive Integrated Moving Average Model,{&i2

ARIMA) , 2Hi#E7R (Box)FIEEET(Jenkins) F705FIRHE—ERMRBIFFITFUNITE | FTLAXFRA
box-jenkinst=2, {H5E-EEHTE.

x13-arima2EFFHEX-13ARIMA-SEAT SE AT AR arimas L,

X-13ARIMA-SEATS Seasonal Adjustment Program {481}

Arima AN BB wiki

paita T

15 Ik wiki
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pai -name x13_arima
-project algo_public

-DinputTableName=pai_ft_x13_arima_input

-DseqColName=id

-DvalueColName=number

-Dorder=3,1,1
-Dstart=1949.1
-Dfrequency=12
-Dseasonal=0,1,1
-Dperiod=12
-DpredictStep=12

-DoutputPredictTableName=pai_ft_x13_arima_out_predict

-DoutputDetailTableName=pai_ft_x13_arima_out_detail

SRR

SHER

inputTableName

inputTablePartitions

seqColName

valueColName

groupColNames

order

start

frequency

seasonal

S

IS

BANFRPIEEHL DX
254, B8
Partition_name=valu
e. REZRIEX N
namel=valuel/nam
e2=value2; IR ZIg
ESNMHX, FiEH
OH

iRpEl

(=Ll

oY, ZFEESS
fZ , ¥0col0,coll; &1
ﬁg]zﬁ%ff’@i%—ﬁ\ﬂa‘lﬁlf%
Al

p.d,q DBIFRFEET
R £5. BaEA

ihpEay =l

ihJESIES

sp,sd,sq DRIFRTRZE
THEERIFRE. =
MED. =HHEsm
IEEZS5

EYESEE
=5

1=

=

=

p.d, g IEREERL
, SBEIO, 36]

FRIER , BT
year.seasonal , 0
1986.1

V)52l
IEE%Y, S8R0, 12]
RIFRSTUNR

sp,sd,sqigAEREEE]
, SBEIO, 36]

BEYIE , BOME/AT
A
Wik

BIi% , BUAMBEEERT
BOKX

wisE |, (AR
valueColName HtF
, BEARESITERX

Wik

Ak, BUAALL

Bk, BUAA12, TR
12R/%

Ak , BUAT

seasonal
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PAIELEB A

period

maxiter
tol

predictStep
confidencelLevel

outputPredictTableN
ame

outputDetailTableNa
me
outputTablePartition

coreNum

memSizePerCore

lifecycle

FIFFIETU A

seasonal[ElEf

BRAIEREL
tolerance , BZE

FMIEREL

FRME(EKF

T R

HFRERE

o X

TR

BATRRFEAN, B

fIM

HJidk , EEmHRE

anfEHA

= , SeE (0, 100]
1EEEEY
doublez$8Y

#= , 5BE(0, 365]

=, BRI DI
]

x4

=54

PXZ

58%
memSizePerCorefig
SRR |, IEEE)
1IEE%Y , SER[1024,
64 *1024]

1EEEEY

Bk, EAA
frequency

ali% , BAIAZ 1500
Ak , BUA le-5
ali% , EiAN12

ok , BAIA 0.95
ai% , FARREHES

X

ik, BABmHtE

HiE, BABSItE

iRBEmE

S#startflfrequencyixE 7 #E ( valueColName ) FIF/MATFEI4EREEts], ts2, frequencyZRREE{I/E

HAREERISR | BEEA(Uts1hts2AUSMER,

ts2
EAfu A tsl ts2
12H/%F F B
AZ/F o Ea
TX/E X 5|
1 {HAEIR B ERfL 1

f5Ia0. value=[1,2,3,5,6,7,8,9,10,11,12,13,14,15]

frequency

12

starti&=(@nl.n2 , BERTFBBERESEn1IMsIFREN2A

start

1949.2 £E

19495 hRYSE
2R

1949.2 &R
19495 RRY5E

NFE

1949.2 FRE
1949 hHIEs
2K

1949.1 £~
1949 (. X

. %)
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1) start=1949.3, frequency=12FK=&HEEmonthly per year, FUUFFHRAIEERRE1950.06
ye Ja Fe M Ap M Ju Jul Au Se Oc N De
ar n b ar r ay g p t ov C
19
49 1 2 3 4 5 6 7 8 9 10
19
50 11 12 13 14 15

2) start=1949.3, frequency=4ZK:&UREEquarterly per year, FFFRAIEHERR1953.02
year Qtrl Qtr2 Qtr3 Qtr4
1949 1 2
1950 3 4 5 6
1951 7 8 9 10
1952 11 12 13 14
1953 14

3) start=1949.3, frequency=7F&T&EEdaily per week, FMFHIRAIHETZ1951.04
week Sun Mon Tue Wed Thu Fri Sat
1949 1 2 3 4 5
1950 6 7 8 9 10 11 12
1951 13 14 15

4) start=1949.1, frequency=1 FILAFREHARSERNA , FUUFREERZ1963.00

cycle
1949
1950
1951
1951
1952
1953
1954
1955
1956
1957
1958
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1959 12
1960 13
1961 14
1962 15

Bl

- W EE(EFRRYEE - AirPassengers, XM EIEER1949-1960F81 B ERMn=AIRE I ERTEL

create table pai_ft_x13_arima_input(id bigint,number bigint);tunnel upload data/airpassengers.csv
pai_ft_x13_arima_input -h true;

* paifp<

“bash

pai -name x13_arima

-project algo_public
-DinputTableName=pai_ft_x13_arima_input
-DseqColName=id

-DvalueColName=number

-Dorder=3,1,1

-Dseasonal=0,1,1

-Dstart=1949.1

-Dfrequency=12

-Dperiod=12

-DpredictStep=12
-DoutputPredictTableName=pai_ft_x13_arima_out_predict
-DoutputDetailTableName=pai_ft_x13_arima_out_detail

- FitHi AR

HiHZ : outputPredictTableName , FER 5 :

column name comment

pdate T 5 E#R

forecast LS

lower E({=EEHconfidenceLevel (BRIA0.95)RT , Tl
ZFICTR
E{=E A confidencelLevel (BkiA0.95)8T , Fll

Hpper L LR

HHERER

389
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Es pdate

1 196101
2 196102
3 196103
4 196104
5 196105
i} 196106
7 196107
8 196108
9 196109
10 196110
1 196111
12 196112

forecast

444.445401291661

420.971087699795

453.432019696644

490.922534668881

503.877174753018

666.536076521906

G52 606993945368

G39.841497141155

542.341866147189

494.745102803541

426.635134341211

468.722280768837

lower

422 354385657496

394.745551231805

423 435661316528

458 870438854835

470.303964411549

531.945171132091

617.2596149799

603.9335582041945

506.000630530659

458.0614903363

389.672783323704

431.527372120416

HiHZ : outputDetailTableName , FE& 31 :

column name

key
summary
IR

E= key

1 model

2 evaluation
3 paramters
4 log

summary

upper

466.536415925825

447 196624167785

483.428378076759

522.974580482926

537.445385094438

601.126981911721

G87.954372010837

G75.749411340364

578.683101763719

531.428715270782

463.597485358717

505.917189417259

comment

modelZR~=EEY

evaluationFRIHHER
parameters®zill&ESEL

logFRII&BE
FhEEIKER

{"comment”. { "ma" "arima estimate”, "mr". "regress. ..

{"comment” { "aic™ "AIC", "aicc™ "AICTC (F-correcte. ..

{"arima™ {"d™ 1, "isSeasonal™ true, "p™ 3, "period™__.

1 Log for X-13ARIMA-SEATS program (Mersion 1.1

PaiWebER-1EEIZR#(key=model)

operator

factor
Nonseasonal
Nonseasonal
Nonseasonal
Nonseasonal

Seasonal

period

390

estimate standard error

06135 0.0928
0.2403 0.1035
-0.0732 0.0906
0.9737 0.0376

0.1051 0.1031
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PaiWeb@E-1HhfETR(key=evaluation)

Name Indicator

AIC 1019.6973

BIC 1036.9485

Hannan Quinn 1026.7072

-503.8487
131

144

BIEAR
- STFSE

17 : BEagroup#iERK12005%

5 1585
- BRTEA

Aig&EgroupColNames, ERAITEAT

coreNum =1

memSizePerCore = 4096

& &EgroupColNames , BRAITEST

coreNum = floor(REdE1T8 / 127)

memSizePerCore = 4096

YIGEdESE
id number
1 112
2 118
3 132
4 129
5 121
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x13_auto_arima

x13-auto-arima includes an automatic ARIMA model selection procedure based largely on the
procedure of Gomez and Maravall (1998) as implemented in TRAMO (1996) and subsequent
revisions.

x13-auto-arimaiEEdiZan T
default model esitmation.

Hfrequency = 1, BUARELE(0,1,1)Zfrequency > 1, BUARRELE(0,1,1)(0,1,1)

ident cation of dierencing orders

WNRIRE T diffflseasonalDiff , MBkTILAS(EF Unit root test (wiki )iiEEDd , F1Z=
TiEZESD

ident cation of ARMA model orders

FRIEBIC(wiki)/ENIERRSEAER , H&#maxOrder, maxSeasonalOrderfELt 8
HIER

comparison of identif ed model with default model

f#EFALjung-Box Q statistic(wiki)EViRAEE |, ANIERMAMEEUIZRTHESZH , NER
(3,d,1)(0,D,1)#=2Y

final model checks

paifs 1T

pai -name x13_auto_arima

-project algo_public
-DinputTableName=pai_ft_x13_arima_input
-DseqColName=id
-DvalueColName=number

-Dstart=1949.1
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-Dfrequency=12
-DpredictStep=12

-DoutputPredictTableName=pai_ft_x13_arima_out_predict2
-DoutputDetailTableName=pai_ft_x13_arima_out_detail2

SRR

BHEBR

inputTableName

inputTablePartitions

seqColName

valueColName

groupColNames

start

frequency

maxOrder
maxSeasonalOrder
maxDiff

maxSeasonalDiff

diff

seasonalDiff

SHEHA

BINE
EANFRPIEEHL DX
254, B8
Partition_name=valu
e. NREZRIEXS
namel=valuel/nam
e2=value2; IR 25
E%’/\’\E S]]
! ! /\9:‘:

iR)ETl

eI

oY, ZFEESES
(=1 Ill]coIO coll; &4
ﬁ]éﬂ%’f’élﬁ—ﬁ\ﬁﬁl‘ﬂf%
Al

ihpEay =

iNJESIES

p.ORXE
FTMp , gXE
ENdREXE
ZHMESIRKE

Z5d

FMED

BYEEE
=8

=

=

=

FRFER , 18
year.seasonal , 0
1986.1

RIS TINR

IEE%Y, SBEl(O, 12]
iN)E2 Wl

IEEE%Y, 5B [04]
IFE%Y , SBE0,2]
IFE%Y , SBE0,2]
IFE%Y , SBE0,1]

1IEEE%Y , S 0,2]
diff5maxDiffERti&
BT , maxDiffi 2R
diff5seasonal Diff&
ERE

IER#Y, SeE(0,1]
seasonalDiff5
maxSeasonalDiff[EHT
RER
maxSeasonalDiff# 72

L

REWE , BOME/AT
ye)

e, RUABEEERT
Ao

Wik, (BRI
valueColName #fF

, BRESIHTERX
Wik

itk

%, BiAsLl

&, BUAS12, TR
12R/%

. BRIA2
, BUAL
. BRIA 2
. BUAL

g g g g

Al , BOUA-1, 8
Ediff

%, BA-1, NEE
seasonalDiff



HEs=>JPAI PAIE XA HBE
maxiter BRANERIREL 1IFEEEY B , XA 1500
tol tolerance , BZE doublez7Y o[k , BRAA le-5

predictStep
confidencelevel

outputPredictTableN
ame

outputDetailTableNa
me
outputTablePartition

coreNum

memSizePerCore

lifecycle

BRI A

FMIEREL
FRNEEKF

TR R

FHERE

BmHoX

TR

AN

fIM

Bk, EEmHRE
AnfEHA

RARFEXRN, B

#= , S0, 365]

=, BRI, DI
]

x4

x4

PXZ

55
memSizePerCorefg
IfERE | IEEEEN
1EZR40 |, SEE[1024,
64 *1024]

1IFE#

ali% , EBIAA12
a3k , BiAZ 0.95
BJi% , BRARE RIS

X

HiE, BABSItE

ik, BABSItE

RB%EEE

S#{startfifrequency#lE T HUE ( valueColName ) IR MITEIEE L, ts2, frequencyZFR~EBfIfE

HAREURAISINR |, BEER(zts1hts2RUSMER,

ts2
BA{VRTE

12R/%

4/

TX/E

ts2

1R IE) BT 1

f5I40. value=[1,2,3,5,6,7,8,9,10,11,12,13,14,15]

frequency

12

starti&{@nl.n2 , BRI BAEAREN1IMSIPIEN2A

start

1949.2 58
19495-ARRYSE
21 H

1949.2 FREE
19495 FRRYSE
20FE

1949.2 F="H
1949 +RI%E
2K

1949.1 £REE
1949 (&, X

. %)

1) start=1949.3. freauencv=12F=EHEE monthlv per vear, FETIFFEEHERR1950.06

ye Ja Fe

M | Ap M

Ju Jul Au Se
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HE8=>JPAI PAIE; LR 45 AR
ar n b ar r ay n g t ov C
19
49 1 2 3 4 5 6 8 9 10
19
50 11 12 13 14 15

2) start=1949.3, frequency =43&:&UREEquarterly per year, FFFAAIHERR1953.02
year Qtrl Qtr2 Qtr3 Qtr4
1949 1 2
1950 3 4 5 6
1951 7 8 9 10
1952 11 12 13 14
1953 14

3) start=1949.3, frequency=7Z&&ERdaily per week, FLNFIEAIHERR1951.04
week Sun Mon Tue Wed Thu Fri Sat
1949 1 2 3 4 5
1950 6 7 8 9 10 11 12
1951 13 14 15

4) start=1949.1, frequency=1 RILAFREH RS ERNA , FUUFRBARZ1963.00

cycle
1949
1950
1951
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
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1961 14
1962 15
L anl

- W AE(ERRVETE © AirPassengers, X MIEEER1949-1960F81 B EFMAHITREAIERIEN
= BEHE

create table pai_ft_x13_arima_input(id bigint,number bigint);tunnel upload data/airpassengers.csv
pai_ft_x13_arima_input -h true;

* paigp <

pai -name x13_auto_arima -project algo_public -DinputTableName=pai_ft_x13_arima_input -
DseqColName=id -DvalueColName=number -Dstart=1949.1 -Dfrequency=12 -DmaxOrder=4 -
DmaxSeasonalOrder=2 -DmaxDiff=2 -DmaxSeasonalDiff=1 -DpredictStep=12 -
DoutputPredictTableName=pai_ft_x13_arima_auto_out_predict -
DoutputDetailTableName=pai_ft_x13_arima_auto_out_detail™

- AR

I3 - outputPredictTableName , D3I :

column name comment

pdate Fil 2 A

forecast LS

lower B(EEHconfidencelevel (BRIA0.95)RT , F&MI
TR
E({ZEEHconfidenceLevel (BRIA0.95)RT , Tl

upper LR

HIERER

396
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Es pdate

1 196101
2 196102
3 196103
4 196104
5 196105
i} 196106
7 196107
8 196108
9 196109
10 196110
1 196111
12 196112

forecast

444.445401291661

420.971087699795

453.432019696644

490.922534668881

503.877174753018

666.536076521906

G52 606993945368

G39.841497141155

542.341866147189

494.745102803541

426.635134341211

468.722280768837

lower

422 354385657496

394.745551231805

423 435661316528

458 870438854835

470.303964411549

531.945171132091

617.2596149799

603.9335582041945

506.000630530659

458.0614903363

389.672783323704

431.527372120416

HiHZ : outputDetailTableName , FE& 31 :

column name

key
summary
IR

E= key

1 model

2 evaluation
3 paramters
4 log

summary

upper

466.536415925825

447 196624167785

483.428378076759

522.974580482926

537.445385094438

601.126981911721

G87.954372010837

G75.749411340364

578.683101763719

531.428715270782

463.597485358717

505.917189417259

comment

modelZR~=EEY

evaluationFRIHHER
parameters®zill&ESEL

logFRII&BE
FhEEIKER

{"comment”. { "ma" "arima estimate”, "mr". "regress. ..

{"comment” { "aic™ "AIC", "aicc™ "AICTC (F-correcte. ..

{"arima™ {"d™ 1, "isSeasonal™ true, "p™ 3, "period™__.

1 Log for X-13ARIMA-SEATS program (Mersion 1.1

PaiWebER-1EEIZR#(key=model)

operator

factor
Nonseasonal
Nonseasonal
Nonseasonal
Nonseasonal

Seasonal

period

397

estimate standard error

06135 0.0928
0.2403 0.1035
-0.0732 0.0906
0.9737 0.0376

0.1051 0.1031
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PaiWeb@E-1HhfETR(key=evaluation)

BixAR

- SZFFRE

17 : BEagroup#iERK12005%
Hl : 180E%

- BRTEA

Aig&EgroupColNames, ERAITEAT

coreNum =1

memSizePerCore = 4096

& &EgroupColNames , BRAITEST

coreNum = floor(REdE1T8 / 127)

memSizePerCore = 4096

= IE

- P ATTNEERE—HE ?

R4 FEN  RPEMYERE , NFrETNERE)IGEENSE. EINSEN - BFEED

Indicator
10196973
1036.9485
1026.7072
-503.8487

131
144
127.0384

difffG4<stationary ; JIZEBUWES ; FEH0E. wlLAElogviewd , EFEMT mAIstderr3Zf4 , 3REX

RikRHEES
PlEE% e
id
1
2

number
112
118
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3 132
4 129
5 121
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