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-DoutputTableName="test2" \
-DprobCol="previous™" \
-Dreplace="false" \
-DsampleSize="500" \
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-project algo_public\
-DoutTableName="test_9"\
-DinputPartitions="pt=20150501" \
-DinputTableName="bank_data_partition" \
-Dfilter="age>=40";
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PAI -name StratifiedSample
-project algo_public
-DinputTableName="test_input"\
-DoutputTableName="test_output"\
-DstrataColName="label" \
-DsampleSize="A:200,B:300,C:500" \
-DrandomSeed=1007 \

-Dlifecycle=30;
SHEW BB WIE SR ZNE
inputTableName = BMAEZNER b
MAED, 254K, ZEFUTHE
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o Partition_name=value
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AR, PAsampleSize
b
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sampleRatio &5 LA, x

o ZFff&E: #&= Astrata0:r0,stratal:r1,
ERENENRBRERFLLG,
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Join
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PAl-name appendColumns
-project algo_public
-DinputTableNames=maple_test_appendcol_basic_inputl,maple_test_appendcol_basic_input2
-DoutputTableName=maple_test_appendcol_setOutCol_output
-DoutputTableColNames=x0,x1,x2,x3,x4,x5,x6,X7,x8,x9;

SHER 2 &%k SR BIAE
inputTableNames = BARNEEZ, BIERUES (,) 2R, %
TableN
Z“p“abeam = BB AR X
SEAEX M BT 5B
o E—ANEMEFIRES () .
o FEZMEFUEBRHS ;) .
T@“wwmmm = @ mm  mEEEEEEREN %
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REHENDS,
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SHEW BB WIE SR FNME

SWMARN NN EEFNpartitiond & :

o F—NENGpartitioniRBIERZL (/)
AhE.
o RAEEHpartitioniRBHES (;) PR,

inputPartitionsinf @ BB EEhFiApartition, %

olist BASHNBRBEMISERR, &
NRESSWRREMERFE., MERE
kEXARIZEBpartition>E, N oJABS
Fr@partitions, BN S HAR
j=vs]

Ho

iy

iy

autoRenamecCol HHEERINERTENDAE. false

BHRPEINOHGE, FEUBLRED
prig =271 PTIE=A

outputTableColN

= I
ames ) #& fRautoRenameColt
Turelf, NMiZEHEREN.
lifecycle B BHENETEL, BUETEAEEH, %
- FEML, 52#memSizePerCorefEx31{& N N
coreNum : B, R4, WEBE, 9999, RURREDIR
N > s
memSizePerCore &= RITRWEAMN, BHMB, EEH, N INRZEEIHE

{E5BE[1024, 64*1024],

Bl
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- A
o jR&E
maple_test _appendcol _basic_inputl
col0: bigint coll:double col2:string col3:Datetime col4:Boolean
2015-10-01
10 0.0 aaaa 00-00:00 TRUE
2015-10-01
11 1. FALSE
0 adaa 00:00:00 >
2015-10-01
12 2.0 aaaa 00:00:00 TRUE
2015-10-01
13 3.0 aaaa 00:00:00 TRUE
2015-10-01
14 4, TRUE
0 aaad 00:00:00 v
maple_test _appendcol_basic_input2
col10:bigint col11:double col12:string col13:Datetime col14:Boolean
2015-10-01
110 10.0 2aaaa 00:00:00 TRUE
2015-10-01
111 11. 2 FALSE
0 aaad 00:00:00 >
2015-10-01
112 12.0 2aaaa 00:00:00 TRUE
2015-10-01
113 13.0 2aaaa 00:00:00 TRUE
2015-10-01
114 14. 2 FALSE
0 aaad 00:00:00 >
o PAIGETT
PAI -name appendColumns
-project algo_public
-DinputTableNames=maple_test_appendcol_basic_inputl,maple_test_appendcol_basic_input2
-DoutputTableName=maple_test_appendcol_setOutCol_output
-DoutputTableColNames=x0,x1,x2,x3,x4,x5,x6,X7,x8,X9;
> MHERRA: 20210607 22
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HLEFESIPAI
i -
o BittE
maple_test appendcol setOutCol output
x0 X1 X2 X3 X4 x5 X6 X7 X8 X9
2015- 2015-
10-01 10-01
10 0 aaaa 00:00: true 110 10 2aaaa 00:00: true
00 00
2015- 2015-
10-01 10-01
11 1 f 111 11 2 f
aaaa 00:00: alse aaaa 00:00: alse
00 00
2015- 2015-
10-01 10-01
12 2 t 112 12 2 t
aaaa 00:00: rue aaaa 00:00: rue
00 00
2015- 2015-
10-01 10-01
13 3 aaaa 00:00: true 113 13 2aaaa 00:00: true
00 00
2015- 2015-
10-01 10-01
14 4 aaaa 00:00: true 114 14 2aaaa 00:00: false
00 00

&317 (UNION)

BRKERNMERTEH, ERRAREFHHNFZRMMUUAREE N AT —H, ST unionfunion alliy
In8E,

PAI-StudiofR >z FriB el A VR THIR S F .

24 R

[

EREEREKSES BTSRRI, ZARGENIIHNTERE, SNIINREFRI—H.
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Hit
28 iR
Bidwhere R M LE IR, SSQLEML, Flinage>40,
@ 3 EEUTERAES:

o =

e I=

° >
BWALEBERNwhere&Z#4 . -

o >=

o <=

e |ike

o rlike
ERARKEY HITEREREN, EAREENIINTHER, MMIHERE BRI,

Bi¥whereRHSLIEIETIE, SSQLEMLL, Hlinage>40,
@ 38 NEHLTRER:

o =

o I=

° >
WABAZENwWhere®# . -

O >=

O ==

o |ike

o rlike
X8 FEERNHIERENEES’T, RARINDIEEXRE,

3.2.3. BInFS5

AKX AENEBPA-StudiotZMENENMFESHAML, R IERIERINE—ZEMIDT,
E5ER

& $51000000000* 10239 & A4,

Emrs5

PAI-StudioZ #nE 3 oML HPASR SN AR, EBEZALSH:

o TIMAR
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SR SIPAI
A HE{ES
nE ¥ iR
K ek RANRIE, SRIIAZMWILE
FHls ZRiAHappend_id,
SHIgRE
HEZOH
HITREM
BNMEREH
o PAIGFE AT
PAl-name Appendld
-project algo_public
-DinputTableName=maple_test_appendid_basic_input
-DoutputTableName=maple_test_appendid_basic_output;
SHEWR EEWIE SR FINE
inputTableName = BMARNERSZ, x
BMAERTP, 2548
g, FIELAEES (,)
PAN = =3
= A, SZIFINTFIDOUBLE |
selectedColNames & T FrE%!
3, MISZHEFSTRINGZEE!
8951,
BWAEXY, 548D
X, XFUTHER:
o Partition_name=valu
e
© namel=valuel/name
2=value2: BEIER
inputT ablePartitions = @ wmE  mEi RETK
EZNX, NER
BXES (,) 77
[
outputTableName 2 MHERE, %
IDColName & D551, append_id
lifecycle = WERETEABR, I
coreNum & BILHE, RAEBWNHE
memSizePerCore = BAZOMERBRNFE, BN =F i

25
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HLEEF3IPAI
- iz
1B Fe 5 S w46
PAl-name Appendld
-project algo_public
-DinputTableName=maple_test_appendid_basic_input
-DoutputTableName=maple_test_appendid_basic_output;
o HIBLERL
colo coll col2 col3 col4
Thu Oct 01
10 0.0 aaaa 00:00:00 CST true
2015
Thu Oct 01
11 1.0 aaaa 00:00:00 CST false
2015
Thu Oct 01
12 2.0 aaaa 00:00:00 CST true
2015
Thu Oct 01
13 3.0 aaaa 00:00:00 CST true
2015
Thu Oct 01
14 4.0 aaaa 00:00:00 CST true
2015
o Mt
append_id colo coll col2 col3 cold
Thu Oct 01
0 10 0.0 aaaa 00:00:00 CST true
2015
Thu Oct 01
1 11 1.0 aaaa 00:00:00 CST false
2015
Thu Oct 01
2 12 2.0 aaaa 00:00:00 CST true
2015
Thu Oct 01
3 13 3.0 aaaa 00:00:00 CST true
2015
Thu Oct 01
4 14 4.0 aaaa 00:00:00 CST true
2015
> XHRRA: 20210607 26
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A

HLEZ S PAI

3.2.4. x5

R ABNBPAStudioiR RN EE. FABRNEIREHITHENES, BT ERIIGMNLE.

i)

PAI-StudioZ #nE 3 oML HPAS S AR, BEEZALSH:

o T[T

nE 24

HAHLR

153 B

BEA &R F

SHRE

D% (IDFIERBNASH

#5)

= &5
H 1B

HEZOE
hATIE M
BIEZAEH

o PAIGGES AT

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

SHER ERWIE
inputTableName =

]

5

o LB
o IZREEHFD

EESEEA(0,1).
RBEBINER

IDF1

@ mE SESEERNER.

B{ERESIE, A3ZH5Stringdl,
FEM BRI 53 B P EYEUE.
RAREFEOABEE, BDDERIIGHIFHE,

RAERFEAAMEE, BHDEANF. BLIAMB,

SHHR EINME
MARBERSE, x

27
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HLEEZ S PAI Hit
SHEWR EEWIE SHEHER ZUAE
BMAETP, 25I%8
X, ZHEUTER:
o Partition_name=valu
e
o namel=valuel/name
= . 24
inputTablePartitions s 2=value2: ZRIG AKX
® ey meds
EEZNX, WEM
BXES (,) 7
&
output1TableName £ BHERE, b
output1TablePartition = RMEERRIDKE, BERIAESRE
output2TableName 2 BMHERE2, b
output2TablePartition & HMHERR2AKXE, BHER2AENKE
fraction - A ERBR1NEEEL F
- I, BUBEEAN,1). ;
randomSeed = ﬁgiﬂl? REEEAN RAEBAE
) IDF (IDMEEMNEHEAS
idColName & e x
thresholdColName & E@]{'EFEEW%, A2 %
String%ll,
threshold = E{E, x
) - mEERNETALR, BRE
lifecycle & SEE%[1,3650]. I
coreNum & BILHE, REEHNE
BMONAE (B2
memSizePerCore = Jk) , BUESEEAO, RAEBAE

65536).

3.2.5. fRECBEER

O LIBE R E—MREAENEESIR, RIMEWARNRLEAEENERER,

%%EI@\

o RUBERNTEBRNIKRKAE, &/ME, HEXE-—TEEXNE.
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o RFMENTE, TFFNE, ZENZFHE, BEEEBRNI—TEEXNE.

o FERMNRKETVNEEZEHZFH, HoIABEN,
REENREFRZ=FHE, WERNBRSIMNZSTRINGE,

o MERBMRUMNAEN, Ll ERERERMMERKE, IMEREHE.

HREEER
PAI-StudioZ @3 oI ML HPAG SN AR, BEZAHLSH:
o TIHMLET

nE 2H ik
BERNFR Hikeik, SRIAZIMTNES

o Null (#({&F0string)

o ZTFFFE (string)

RE .
o NullFfl1Z==Z=fF&E (string)
o HEX (string)
o Min (¥/E®)
o Max (H(ER)
B8®A

SHIRE o Mean (#EE)
o HENX (AR Mstring)

D71,
configs . . _
@ #B SEERERHRE.
T E O
HiT RN
BMERER
e PAGELAR
PAI -name FillMissingValues
-project algo_public
-Dconfigs="poutcome,null-empty,testing" \
-DoutputTableName="test_3"
-DinputPartitions="pt=20150501"
-DinputTableName="bank_data_partition";
SHEWR ERWIE SR HINE
inputTableName = BMARNESZ, %
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og p4 T
HLERFESIPAI iy
SHEMR =B SHEIR KINE
BMAET, 251I%8
X, ZHEUTER:
o Partition_name=valu
e
o namel=valuel/name
= - 24
inputT ablePartitions = 2=value2: ZRIG AKX
® e meds
EZENAKX, NER
BYXES (,)
M@
outputTableName = RMUERE, b
K EERNRES.
Flan& =t coll. null. 3.1
4: col2. emptv. hello; co
13. emnty-null.
world , Hoh null &
RZEE, empty ®RZE
FR.
o MBEEBEFR, WiE
B ERFIRZ
configs = STRINGE!, I
o MEXAZAME. &/
B, 8, TTARAR
=, HGaern:
min, max, mean,
°o MEAFBEENER
&, W{ERuser-
defined. &=l c
ol4.user-defined,str,
strl23 |
outputParaT ableName & BERHE. RMERIAEPXE
inputParaT ableName 2 BEERAE. I
) BHENETEAR, BE
lifecycle = SEE[1,3650]. x
= HENZOHE, BUEA N
coreNum A FaEs REEHNE
BMONAE (B2
memSizePerCore = Jk) , BUESEE A, RAEBAE
65536),
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REERTERE
1. EASQUES, EMWIXMIE.

31

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

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

Luvmian vl

HLEZ S PAI
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1IHOINn uudt
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;

BNEIRRA

+ + + + + +

| col_string | col_bigint | col_double | col_boolean | col_datetime |
+ + + + + +

|04 |13 |104 |NULL |2016-07-05 10:00:00 |

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

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

INULL |11  |10.2 |false |2016-07-0210:00:00 |

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

|05 |14 |10.5 |true |NULL |

+ + + + + +

drop table if exists fill_missing_values_test_input_output;

drop table if exists fill_missing_values_test_input_model_output;

PAl -name FillMissingValues

-project algo_public
-Dconfigs="col_double,null,mean;col_string,null-empty,str_type_empty;col_bigint,null,max;col_boole
an,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";

3. BITER.

o fill_missing_values_test_input_output

AYRRA: 20210607

32



PAI-Studio TJ3R{L &2 4&- HLEEZSIPAI

+ + + + + +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
+ + + + + +

[04 |13 |10.4 |true |2016-07-0510:00:00 |
|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 |true |2016-07-0110:00:00 |
|05 |14 |10.5 |true |2016-07-06 10:00:00 |
+ + + + + +

o fill_missing_values_test_input_model output

+ + +

| feature |json |
+ + +

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

| col_bigint | {"name": "fillMissingValues", "type": "bigint", "paras":{"missing_value_type": "null", "re
placed_value": 14}} |

| 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": "nu
", "replaced_value": 1467770400000} |

+ + +

o fill_missing_values_test_input_output_using_model

+ + + + + +
| col_string | col_bigint | col_double | col_boolean | col_datetime |
+ + + + + +

|04 |13 |10.4 |[true |2016-07-0510:00:00 |
[02 |14 |10.3 |[true |2016-07-03 10:00:00 |
|03 |12 |103 |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 |2016-07-0110:00:00 |
|05 |14 |10.5 |true |2016-07-06 10:00:00 |
+ + + + + +

o fill_missing_values_test_input_output_using_model model output
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HERFSIPAI B

+ + +

| feature |json |
+ + +

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

| col_bigint | {"name": "fillMissingValues", "type": "bigint",
placed_value": 14}} |

| 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": "nu
II", "replaced_value": 1467770400000}} |

+ + +

3.2.6. 15—k

A AIBBNEBPAI-Studiot2 L E T — KB4,
H—

PAI-StudioZ #1@ 3 aT ML HPAS SR AR, BEEIZALSE:
o TJLAR

paras":{"missing_value_type": "null", "re

& 24 iR
R zeik BNk, SRIAZMANE
FRIRE

LBIFHFIEAN “stdized " BIZR., ZIFDOUBLEXE!

+ B RUE5 5BIGINT 22,

HEZLH ZARFERARIEZ, BNPERIIIGHLFALHZ.
HhiTia Mk

SO ANEE AARBPAAYIEE, BNERNTF. BAUAMB,

e PAGES AR
o PEHENTS

PAl-name Normalize
-project algo_public
-DkeepOriginal="true"
-DoutputTableName="test_4"
-DinputTablePartitions="pt=20150501"
-DinputTableName="bank_data_partition"
-DselectedColNames="emp_var_rate,euribor3m"
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2 ZSPAI
Vil Ll
o HHRHIENHS
PAl-name Normalize
-project projectxlib4
-DkeepOriginal="true"
-DoutputTableName="kv_norm_output"
-DinputTableName=kv_norm_test
-DselectedColNames="f0,f1,f2"
-DenableSparse=true
-DoutputParaTableName=kv_norm_model
-DkvIndices=1,2,8,6
-DitemDelimiter=",";
SHER =5 SR LN |
inputTableName 2 BMARNESZ, %
BMAERT, 2548
g, FIBUREES (,)
308, ZFFINTHIDOUBLE
lectedColN s . [
selectedColNames & W R NN Bl
I, MISZHEESTRINGZEE!
8951,
BMAERY, 2548
X, ZXFLUTHER:
o Partition_name=valu
e
o namel=valuel/name
= - 24
inputTablePartitions B 2=value2: SR FrERK
@ 83 mBiE
EZNAKX, NER
BXES (,) o
b o
outputTableName 2 HMHERE, I
outputParaT ableName & BEERHE. RMERIAEPRE
inputParaT ableName 2 BEERAE. I
EAHRBIRES:
o true: QIEISWFIER
&
keepOriginal & (" normalized_" &1  false

2) , FRIRE.

o false: £EFFRER
AEWE,

35
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F=ZSIPAI
HEEFES Hit
SHEMR EEWIE SHEIR ZIANE
. HHENETAS, BE
A~
lifecycle 5 SEE%[1,3650]. x
HENZOHE, BER _
coreNum = s RAEBAE
BMZONAE (B2
memSizePerCore = Jk) , BUESEEA(, RREBAE
65536).
ERITARRXES:
enableSparse = ° true false
o false
itemDelimiter = KV Z BB 5T . ZIN" "
kvDelimiter =5 KeyFValueZ B3R5 . ZRIN
= 73— k ?:/
kvindices = KVESEE T — L AFE x
N
IS
JA— 434
o HMIBLERN
drop table if exists normalize_test_input;
create table normalize_test_input(
col_string string,
col_bigint bigint,
col_double double,
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
fram Anal
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nuillntuuat
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(nullas 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,
10.5as col_double,
True as col_boolean,
cast(null as datetime) as col_datetime
from dual
) tmp;

e PAIGRETT

37 > MHRRA: 20210607



PAI-Studio o] fifL A& = 25>
HE§FIPAI TR SIS
A
drop table if exists normalize_test_input_output;
drop table if exists normalize_test_input_model_output;
PAl-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;
PAl-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";
o AL
normalize_test_input
col_string col_bigint col_double col_boolean col_datetime
2016-07-01
01 10 10.1 true 10:00:00
2016-07-02
NULL 11 10.2 fal
v 0 awe 10:00:00
2016-07-03
02 NULL 10.3 true 10:00:00
2016-07-04
12 NULL f
03 v alse 10:00:00
2016-07-05
04 13 10.4 NULL
10:00:00
05 14 10.5 true NULL
o i
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HL2§FSIPAI
A B
o normalize_test_input_output
. ) normalized
. . col_boolea col_dateti normalized
col_string col_bigint col_double L _col_doubl
n me _col_bigint .
2016-07-01
01 10 10.1 t 0.0 0.0
rue 10:00:00
2016-07-02 0.24999999
NULL 11 10.2 false 10:00:00 0.25 99999989
2016-07-03 0.50000000
2 NULL 10. NULL
0 v 0-3 true 10:00:00 v 00000022
2016-07-04
03 12 NULL false 10-00:00 0.5 NULL
2016-07-05 0.75000000
04 13 10.4 NULL 10:00:00 0.75 00000011
05 14 10.5 true NULL 1.0 1.0
o normalize_test_input_model_output
feature json
col_bigint {”“name”" : ll“nf)r:nalize”", “t}’/pe” ;" bigint” ,
paras” :{ “min” :10, “max” : 14}}
{ “name” : “normalize” , “type” :" double” ,
|_doubl
col_double “paras” :{ “min” :10.1, “max” : 10.5}}
o normalize_test_input_output_using_model
col_string col_bigint col_double col_boolean col_datetime
2016-07-01
01 0.0 0.0 true 10:00:00
0.2499999999999 2016-07-02
NULL 2 f
v 0-25 989 alse 10:00:00
02 NULL 0.5000000000000 true 2016-07-03
022 10:00:00
2016-07-04
03 0.5 NULL false 10:00:00
7 2016-07-
04 0.75 0.7500000000000 NULL 016-07-05
011 10:00:00
05 1.0 1.0 true NULL
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B

o normalize_test_input_output_using_model model output

feature json

{ “name” : “normalize” , “type” :” bigint” ,

col_bigint
-9 “paras” :{ “min” :10, “max” : 14}

{ “name” : “normalize” , “type” :" double” ,

col_double
—dou “paras” :{ “min” :10.1, “max” : 10.5}}

3.2.7. ¥rnEH

AR RN BPAI-Studiol2HBIARE A 1,

BE&5ER

o W—NEWE—INHEY, HITIRENRLIE, BrENBEEARED,
o IRENAERNAT : (X-Mean) / (standard deviation) .

o Mean: BAEIE,
o standard deviation: HAIRERE, HIMNSEHEE, APEARTERRREEZ, AITHEEHNES

SHKEERE, ANABERENRMERENEEERX, EﬂNl o
1 N
o MAMEREAR: §= m;(x;—xﬂo
1=
Hp g RAEABHEARXT, X2, ..., Xnd19E,
FREWL
PAI-Studiosz i@ S oML PAS S AR, BEEIZAMHSH:
o TIMLAT
Gt s ik
BRiAD ik BiNSik, SRIREIITNLE
FREH PR QLESIFIEM “stdized_” HI%. FHDOUBLEXE
B SBIGINT 28 |
HERLH ZGREHABIRE, BDPRIIGHIANE,
AT R
BAEREH ZAMBRANSIRE, BHPENE. BANMB,

e PAIGES AR
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-, HLEZ S PAI

o MEHMIENHL

PAl -name Standardize
-project algo_public
-DkeepOriginal="false"
-DoutputTableName="test_5"
-DinputTablePartitions="pt=20150501"
-DinputTableName="bank_data_partition"
-DselectedColNames="euribor3m,pdays"

o MM IENTHS

PAl -name Standardize
-project projectxlib4
-DkeepOriginal="true"
-DoutputTableName="kv_standard_output"
-DinputTableName=kv_standard_test
-DselectedColNames="f0,f1,f2"
-DenableSparse=true
-DoutputParaTableName=kv_standard_model
-DkvIndices=1,2,8,6
-DitemDelimiter=",";

SHER REWIE SHEER EIAE
inputTableName =3 BMAXRNESZ, %

BWAET, 2548
7, FIBLAESLES (,)
S, 4FINTFIDOUBLE
HE MEBMANABLRIE
X, MIZFHSTRINGHE
8951,

iy

selectedColNames =il

AR, 251485

X, ZRFUTER:

o Partition_name=valu
e

o namel=valuel/name
2=value2: ZBEHER

iy

inputT ablePartitions FRENK

@ wm  weiks
FEMK, WER
HIES (,)

M.

mHERE, x

Jali

outputTableName

EEBLE. %

il

outputParaT ableName

iy

inputParaT ableName BEERAE. I

a1 > SCRYRRA: 20210607
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F=ZSIPAI
HEEFES A
SHER EEWIE SHEIR 2ANE
=ERERRY:
o true: LEIIWIIESR
2 ( “stdized_" Hf
keepOQriginal & B)  EATRE false
o false: £EFRER
AEWE,
lifecycle & BHERETE, %
coreNum = ZbNHE, RAEBAE
memSizePerCore & BAZMERBI R, REEHMNE
EEITHABRIRE:
enableSparse & o true false
o false
itemDelimiter = KVXS Z B BB o ZRIN"
kvDelimiter & KeyFValueZ B2 &5 . LON7
[55] 73— ft/
kindices = KVERPHEF— S x
#3l,
FRAEH B
R
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 ac enl hicint
> NH4RRA: 20210607 42
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" HEEFSIPAI
—— e ey
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;

o PAIGLAT

43
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A
drop table if exists standardize_test_input_output;
drop table if exists standardize_test_input_model_output;
PAl -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;
PAl-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";
o AL
standardize_test_input
col_string col_bigint col_double col_boolean col_datetime
2016-07-01
01 10 10.1 true 10:00:00
2016-07-02
NULL 11 10.2 fal
v 0 ase 10:00:00
2016-07-03
02 NULL 10.3 true 10:00:00
2016-07-04
12 NULL f
03 v alse 10:00:00
2016-07-05
04 13 10.4 NULL
10:00:00
05 14 10.5 true NULL
o Hities
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HEEF SIPAI
A -
o standardize_test_input_output
. . col_boolea col_dateti stdized_co stdized_co
col_string col_bigint col_double .
n me L_bigint l_double
01 10 10.1 true fg?g(;gg(;m 1.26491106  1.26491106
T 40673518 40683832
2016-07-02 -
NULL 11 10.2 false 10:00:00 0.63245553 0.63245553
T 20336759 20341972
2016-07-03
02 NULL 10.3 true 10:00:00 NULL 0.0
2016-07-04
0 12 NULL fal 0.0 NULL
3 v ase 10:00:00 v
2016-07-05 0.63245553 0.63245553
04 13 104 NULL 10:00:00 20336759 20341859
1.26491106 1.26491106
14 10. NULL
0> 0-5 true v 40673518 40683718
o standardize_test_input_model output
feature json
{ “name” : “standardize” , “type” :” bigint” ,
col_bigint “paras” :{ "mean” :12, “std” :
1.58113883008419}}
{ “name” : “standardize” ,
col_double “type” :" double” , “paras” :{ “mean” :10.3,

“std” :0.1581138830082909}}

45
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HEEFSIPAI
- A
o standardize_test_input_output_using_model
col_string col_bigint col_double col_boolean col_datetime
i i 2016-07-01
01 1.2649110640673 1.2649110640683 true
10:00:00
515 83
i i 2016-07-02
NULL 0.6324555320336 0.6324555320341 false 10:00:00
758 971 o
2016-07-03
2 NULL .
0 u 0.0 true 10:00:00
2016-07-04
03 0.0 NULL false 10:00: 00
04 0.6324555320336 0.6324555320341 NULL 2016-07-05
758 858 10:00:00
1.2649110640673 1.2649110640683
NULL
05 515 716 true u
o standardize_test_input_output_using_model model output
feature json
{ "name” : “standardize” , "type” :" bigint” ,
col_bigint “paras” :{ “mean” :12, “std” :
1.58113883008419}}
{ “name” : “standardize” ,
col_double “type” :" double” , “paras” :{ “mean” :10.3,

3.2.8. ERE

A ABNBPAI-StudiofR 8 R sEiR A 4

XFRBREENNREAEER,

BRiER

o XIHRENFREBEMS — PRI,
o XPENFRENELRMARIILE,

o TLUERRBRIFFERNEBRANLIET.

itk g d

“std” :0.1581138830082909}}

PAI-Studiosz#@d ol ML PAGS S AR, BEBIZAHLSE:

o T

o RATLABIEE X RIS B STRING, DOUBLEFIINT4HME, 3
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A HL2ZESIPAI
RE R HR
M
ﬁ*ﬁ%’d"”ble*gm $448 74 2 I DOUBLEX T,
¥ AdoubleR ¥ R 2 et b S
B\ 75 B ADOUBLEE R R ENBIBIAERE.,
B Rint ERE 5 BRI FTEFERAINT K8,
ey
RRANMBRERL o poUBLE R B M BT,
HxE
FREE BEBSUIngRBWE  HHFETENSTRNGER,
B AstringREEXK o e ) 22 et o RS
AT HHASTRNGEE R ENNBAERE,
=EGREBERY FIZIBMaEISR “typed " .
BAPRAFEXRNM BUESEE 91024 MB~64*1024 MB,
2 A 5288 M B RRERNERER, BUETBEAR
TR
[1,9999],
o PAIGE AR
pai -project algo_public
-name type_transform_v1
-DinputTable=type_test
-Dcols_to_string="f0"
-Ddefault_double_value=0.0
-DoutputTable=type_test_output;
SHEWR EEWIE SHER ZKINE
inputTable 2 MAERNES.
BMAXD, 25587
X, ZEFEUATHER:
o Partition_name=valu
e
o nameTl=valuel/name
2=value2: ZRIE
inputT ablePartitions & valuez: ZRfE RENK
@ i meis
EZNHX, NER
BXES (,) o
[
outputTable £ HEERNERE,

47
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HLEEZ S PAI A
SHEWR EEWIE SR KINE
B S /0 4= [5 stz 7 M B B4 F
reserveOldFeat = EEREFERTIEHE x
#’,
R E X R E|DOUBLE
cols_to_double &= E%’%E@J . x
FEXE STRING
cols_to_string & ;iziﬁﬁg I
R A | ol=
cols_to_int = T—,Ex B E]INT B945 x
7N
default_int_value = HFEFRAZHNE, 0
default_double_value & LSMEFRATNNE, 0.0
default_string_value = LS FRATNENE, "
TRHE.
5memSizePerCoref& it _
N = 8t .
coreNum & . BESER[, RMAB T E
9999],
BANERRTFRN, BAL
memSizePerCore = M, BUESEEA[1024, 64 SINBFIHE
*1024],
lifecycle & BHERETE, 7
B B R
o MXEIREMN
create table transform_test as
select * from
(
select true as f0,2.0 as f1,1 as f2 from dual union all
select false as f0,3.0 as f1,1 as f2 from dual union all
select false as f0,4.0 as f1,1 as f2 from dual union all
select true as f0,3.0 as f1,1 as f2 from dual union all
select false as f0,3.0 as f1,1 as f2 from dual union all
select false as f0,4.0 as f1,1 as f2 from dual union all
select true as f0,3.0 as f1,1 as f2 from dual union all
select false as f0,5.0 as f1,1 as f2 from dual union all
select false as f0,3.0 as f1,1 as f2 from dual union all
select true as f0,4.0 as f1,1 as f2 from dual union all
select false as f0,3.0 as f1,1 as f2 from dual union all
select true as f0,4.0 as f1,1 as f2 from dual
Jtmp;
o JIGHIERT
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A HERFSIPAI
fo f1 f2
false 3.0 1
false 3.0 1
true 2.0 1
true 4.0 1
false 4.0 1
false 3.0 1
false 3.0 1
true 3.0 1
false 4.0 1
true 4.0 1
false 5.0 1
true 3.0 1

o JIZPAIGS
pai -project projectxlib4

-name type_transform_v1
-DinputTable=transform_test
-Dcols_to_double=f0
-Dcols_to_int=f1
-Dcols_to_string=f2
-DoutputTable=trans_test_output;
o HHiEA
HRE
fo f1 f2
0.0 3 1
0.0 3 1
1.0 2 1
1.0 4 1
0.0 4 1
0.0 3 1
49 > MHRRA: 20210607
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B
fo 1 f2
1.0 3 1
0.0 4 1
0.0 3 1
0.0 5 1
1.0 3 1
1.0 4 1

3.2.9. KV2Table

RO LAMERKV2T able3s KKV (Key:Value) SBAKIFRANEEREN . KeyHRMERNETIE, Valuelemixzs!
X MATHIE.

db 2 /=
B = EII%\

KVERRENX: Key2FZHindex, Valuesz#5BIGINT, DOUBLEFISTRINGEE!, fEiZAHFalUSMARF
EXHkey mapE, 27&ZMKeydikst, EXICEEH Akey_mapzk, ZEHGEHSH L key mapRiCREE
wEHZZMKeydBLET . F1401:10, 2:20%13:30,

key_mapEERXENX : BARFEMindext ks AR X R ES B col_name, col indexflcol datatype, X=
FIXEBIERESTRING, ¥col datatypefRsit, ERIAEANdoubleZE!,

col_name col_index col_datatype

coll 1 bigint

col2 2 double
KV2Table

PAI-StudioZ #nE 3 oML HPAG SN AR, BEZALSH:
o TIHLAR

s 2 IR
KVl & KV3I &,
[(ipiIRZIE= EpEIIE=
FRIEE
keyflvaluezZ B9 & &F KeyflValueZ B3R, ZRIN" "
kvt Z 8 53 BB &F KV Z B FERF. BN "
SHRE = 2 0 EE 120051 MREHAFINEBITERRAINE1200%5, 2EREE

8120051,
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A

HLEZ S PAI

b=
<

o PAIGES AT

PAI-name KVToTable
-project algo_public

W

%

HEZLE

BIMEAERN

-DinputTableName=test
-DoutputTableName=test_out

-DoutputKeyMapTableName=test_keymap_out

-DkvColName=kv;

SHBWR
inputTableName
kvColName
outputTableName

outputKeyMapTableNa
me

inputKeyMapT ableNam
e

appendColName

inputTablePartitions

kvDelimiter

itemDelimiter

top1200

falit

Jali

[l

falit

o

iy

iy

o

iy

iy

13

[

EARBANGIEE, BNDEIIGNIOHE.

RARFEOANBEEZ, BHDEANF. BLIAMB,

SHIHR
BMARNESZ,
ZE=N

BHERE,

BMHRIERSE,

BMAR3IERSE,

LippIE=1

mAEP, 251%8D
X, 3ZFUTHER:

o Partition_name=valu
e

o namel=valuel/name
2=value2: LHEHKI

@ wm  weiks
FEMK, WER
HIES ()

b o
Key#lValueZ B3 R4 .

KVS Z B BB 4T o

25 REET120051:
o true

o false

IANE

%

%

b

%

T

FESK

BN

%kiAu ,”

true

51
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222 SIPAI
HEEFES A
SHEMR EEWIE SHER ZINE
lifecycle = BHENETE, I
coreNum = HERRORE, REX RAEBAE

EEH,

BMZONAE (B2
Jk) , BUESERE ARG EHNE
$(100,64*1024),

o

memSizePerCore

KV2Tablexl
o MIRER

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;

e PAIGEE1T

PAl-name KVToTable
-project algo_public
-DinputTableName=test
-DoutputTableName=test_out
-DoutputKeyMapTableName=test_keymap_out
-DkvColName=kv;

o HIHLEA

o HiE
+ + + +
|[kv_1 |kv_2 |kv_3 |
+ + + +

[1.0 |20 |-33 |
[10.0 |20.0 |-333 |
+ + + +

o HiHBRYE

+ + + +
| col_name |col_index | col_type |
+ + + +
|[kv_1 |1  |double |

|[kv_2 |2 | double |

|[kv_3 |3  |double |

+ + + +
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pERls

HLEZ S PAI

BENE

AL ENHIE S AppendFIFIKVEELEIF, L HKVEIBER HAppendsl, XE25I4HES R AFERE, B
HHtop1200 T ATrueld, NEEBH AL, SNIRE, BEiHEERNOKEKTE9120051,

HIBEABIT1ZHRIER.
% I o)
MEBEH Akey mapk, WEMNIINEEHA?

BT 2key _mapzk PEIKeyFIKVE F HIKeyRY 33 &,
MBEHEAkey_mapE, NELEHIKeyFIEBREHA?

MRBHAkey_mapk, W EkeyZ| ZFRAVTHEMMU T A?
WEANAkIIBIGIE+ " +key,
AXFUTFEH:
%&()*+-./;<>=?
o Q: MENRERRMTA?
. MRHEE T Appendsl, BAppendd|&MEHIEKeyFIEEE, NRRE,
BARNSSIF T AER?
A FHEZE,
P EKEBI128NFRNEAT?
5 B RRE M1 281D FH,
BE—{TEEEKeylY, wWaLiE?
S=E W ValuelE 8NN,

3.2.10. Table2KV

AILHENBIMAERAT able2KVEE EBRAKY (Key:Value) HHHE,
155 FH PR 751

[ ]
> Q »Q Q9

[
>R 2P Lo 20>

A S keyF) £ B fkey mapEP—I, WNRkey mapETLEE, Nk /Fkeyd2E HDOUBLE,

o REENERRASERRRPNZE. BUMEERRPEEZTERENY, HEBRLNISEERNT

—¥.
o MEHFHEH AKey_mapzk, MEAHZIAKey_mapkE5KVEFKeyHIRE,

o NREFEMNMAKey mapERS@ARER )N, NHEEEKey mapRERERIEEFZEE,

o MAXRDEERIAKVEIZI R BEHBIGINT 2 DOUBLEZEE!

Table2KV

PAI-StudioZ @I TTMA S PAG S AR, BEEIZAHSE, WTAR:
o TJLAR
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HLEEZ S PAI A
& ¥ HR
Bl SEELENSER,
BREEREN AHEEEBRNIIER,
FRIRE
keyflvaluety 4> 215 KeyFValueZ BIHIA 2. BINAEABES (1) .
kvial B9 43 & &F KVXT Z B A B/, BIARERES () .
EERRRIEEARS, BUENT:
SHIGE HERBRIERAGS  © R
o Ritik
I RAREBANSIEE, BNEIIGNIFNE,
HATER
NEH RARERANGIEE, BNERE, BAIAMB,
e PAIGL R
PAl-name TableToKV
-project algo_public
-DinputTableName=maple_tabletokv_basic_input
-DoutputTableName=maple_tabletokv_basic_output
-DselectedColNames=col0,coll,col2
-DappendColNames=rowid;
SHEWR EEWIE SHEIR KINE
inputTableName = BMARKNEREZR, T
WMAXRDIEES SN
X, #®3LA Partition
_name=value ,
MREESHNX. &L
71 namel=valuel/nam
inputT ablePartitions S e2=value2; . BINERENK,
MELBES NI, NE
EFER¥/BES ()
f& o
= EENTEIR, REER YR
selectedColNames & BIGINT 5} DOUBLES<E KINERERE,
HFERBNIIEIR, %5
appendColNames = SWERHEEANERLE I
&,
outputTableName 2 HHBKVEZR, I
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SRZSIPAI
A MeFE>
SHER EEWIE SHEIR ZIANE
kvDelimiter S KeyFValuetIHEI14F , EXHEES (1)
= o 2. 72 NN
itemDelimiter = KVEE,’HJ BIF. RARY E/HEES (,)
RiES (,) .
EERTRINER AR
=, BEWT:
convertColToIndexid = o THiLH 0
o OAREIE,
BMANRSIEZR,
) KevManT ableN Z5#{X% convertCol
:;pUt eyHaptabiefiam = Tolndexld=1 HHM, xm@55 (")
MRKRIEEZSH, WiE
FEMtE—ERS,
HMHMRS|IRER, HE
outputKeyMapTableNa HconvertColTolndexIid 1X %
me RE, %4 convertColT olndexid -
=1HZSEi%E,
lifecvcle - HHENETAR., BE F
Y = HIEEHY, ¢
TR, BEERA/T,
- 9999 ERH, -
coreNum - 5memSizePerCore&#§ REBNNE.
EEXH{EA.
BENMTRBNAERN, B
memSizePerCore = LAk, BUESERA[7102 ZGEENE,

~Bl—
o BIRLER

rowid

o PAIRLTT

4, 64*1024 IEE 4],

kv
col0:1,col1:1.1,col2:2
col0:0,col1:1.2,col2:3
col0:1,col1:2.3

col0:1,col1:0.0,col2:4

55
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H

PAl-name TableToKV
-project algo_public
-DinputTableName=maple_tabletokv_basic_input

-DoutputTableName=maple_tabletokv_basic_output

-DselectedColNames=col0,coll,col2
-DappendColNames=rowid;

o Hines
YR maple tabletokv basic_output

rowid: bigint

Bl
e PAIGRETT

PAl-name TableToKV

kv:string
1:1.1,2:2
1:1.2,2:3
1:2.3

1:0.0,2:4

-project projectxlib4 -DinputTableName=maple_tabletokv_basic_input
-DoutputTableName=maple_tabletokv_basic_output

-DselectedColNames=col0,coll,col2 -DappendColNames=rowid

-DconvertColTolndexld=1

-DinputKeyMapTableName=maple_test_tabletokv_basic_map_input

-DoutputKeyMapTableName=maple_test_tabletokv_basic_map_output;

o WA
W Emaple test_tabletokv_basic_map_output

col_name:string col_index:string
coll 1
col2 2

3.3. %11 =
3.3.1. FAET#A

col_datatype:string
bigint

double

AXAENBPAStudioR IR E L, BFEERAA. FILEREDE. KILEBEH. SRESHN

FIEREEE,

E30% b it
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-, HLEZ S PAI

EmAAH (PCA) BIHARMABIOBERA B RSN LEBNAEEN, ERSNLEEHEXMEHN—/
ZRRI A,

PCANRIRZREPSHOMEMD, BFENRURSHAERRTENER, HEREBEREX, FERH
HERE TSR,

PCABREMAANEE, LI T REMBRRNINEE.

=

@ HE  PCAERNEZERBHIERT,

PAI-Studioz#FHE S oML PAG S AR, BEEZAGSE, M THAR:
o TJLAR

s 24 Wik
TR MAXRFHFARNGIER,
FRIEE
Fff AN %1 M NTERERIER A,
FERELH Mg EHIRER GRRE A,
DRSNS, BUEWT:
o CORR
REA RS o COVAR SAMP
o COVAR_POP
SHIEE
B AFEIENLES, BUED
T:
HEHRH ° Simple
o Sub-Mean
o Normalization
e YESEL, k
o ig%&%%inﬂﬁ B{ERIE
_ 5840 B RAGFER/NSHEXE
7 JE BN
RGBT BRTE M. EUER[], 999K EEH,
A S N7 AN Bk, BUESEEN[1024, 64*1

024 IEEE4]

o PAIGRES AR
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B

PAl-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_empl

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

SHER

inputTableName

selectedColNames

eigOutputTableName

princompOutputTableN
ame

transType

calcuType

contriRate

remainColumns

coreNum

falit

Jali

Jalul

it

iy

o

iy

iy

o

SHHR

BITERDATEBA
*.

MAERPRFANEIE
e

ERESAIE, ZIFINT
FIDOUBLEZE!

FHIER 8 5 EERN R T
*,

BTER D IELERRIREE
HREHER,

BBRRNERD TR
fEs, REWT:

o Simple
o Sub-Mean

o Normalization

N RERBITRED RN
&, BEWT:

o CORR

o COVAR SAMP

o COVAR_POP

HIRERBRESRENE
att. BUEEEAN0,1),

BRAERREBRERNTER,

TR,
S5memSizePerCore&#{
BEXER. BUESERA/T,
9999 TEEH,

FINE

Simple

CORR

0.9

RBEEMNE.
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HLEFESIPAI
B4
SHER EEWIE SHEIR ZIANE
BAMTRNAERN, B
memSizePerCore & iRk, BUESBEA[102 REBHNE.
4, 64*1024 N IEBH,
. EEmEERNETALE,
lifecycle & = jom * x
B{ERIEEH,
PCA% 7R %l
o RAFHHIEE
prin0 « print prin2 « prind a
9578807009, -42 95729050747, -G67.756761249391427 -78.22763106620326
04 55356656...  -42.09090844435. ..  -58.61978267691727 -78.13508278651054
89.91510009... -47.883409030874. . -T0.2131838386143 -79.3464187998306
0245302559,  -41.19278330985.. -50.35650482673981 -78.92704651042823
8076236028 .. -46. 44677428041, .. -66.095027201734735 -T7.10906366265652
05.94066194...  -42658095343179..  -50.30780740051341 -75.50136424585286
§2.33542049_ . -41.164 39662633, . -60.07380275424413 -T8.73867304920054
92.33143893...  -41.16317033059... -59.07404675926707 -78.74043328200397
00.14859511...  -46.10294878665...  -59.21610483502704 -77 6B590680501652
o S EFMISERESR
n_name pdays = previous a ?.‘“W_—’l'_‘fll':‘ cons_price_idx a cons_coni_idx - euribor3m a r_employed a eigenvalue a contributionrate sumcontributionrate
prin0 0.2289. -0.307801. 0.49043713976_ 0.3676221023847. 0.103704168633_ 0.49327195. 0.4723413876. 3.864397508. 0.5520567869804135 0.5520567869804135
prini 06651 -0.511030. -0.1750362148. -0.306844720053. -0.385208019585. -0.1518122. 0.0083897057. 1.333450023. 0.190485574717606. 0.7425523616980203
prin2 0.1344... -0.248552. -0.1027813425. -0.355514661117 ... 0.882898436451...  0.01908078. -0.057503451... 0.953306884.. 0.136186697819829.. 0.8787390595178498
prin3 -0.216. 0.2034146... 0.07125284421... -0.732942136387_.. -0.16599040564. 0.21796215. 0.5426739826. 0.426458636. 0.060922662369309. 0.9396617218871589

BFIEREX#K

FIERETENINEENT:

o THENWIlog2, logl0. In. absk sqnERETERE,

o XFHRERHERAHEER.
PA-Studio @I ol HPARS AR, BEZAHSY,
o TKAR

nE 24
REZBEE
ERIRET
FRIRE

EEFK:V,K:VE B

RERT RO

WMTAR:

EERRONE,

WMRERETZFER, oL@
R AR EE R BREE0 X
yRmERE,

NEHERENRRIZN .

FSEMAISRscale_,
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PAI-Studio SRR =1 ZEF >

B

=
kR

SHRE

e PAIGE AR

W
i3

REZHKRHE

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;

SHER

inputTable

inputTablePartitions

outputTable

scaleCols

labelCol

categoryCols

B 2R PAS
mEWIE

falit

Jali

falil

iy

iy

i

[

BEREZTRAGIFUTRER
R

o

o

o

log2
log10
n
abs

sqrt

SHHR
BMARNEREBR,

mAZRDPIEES SN
X, & A Partition
_name=value ,

MREBLSHENX. &
71 namel=valuel/nam
e2=value2; .

MREEZIAK, WFE
B R

TRRERNERE,

BT EREBROFE,

AR BHFIERRE
., BREDEHERES
fiE,

REFR,

MRERETZFER, W
JES TN T HEE
SR BR8N Xy
wmEHSHE,

KRG FRIEAKES
fEZLIE, FHEARFYE
;88

FINE

%

BMARNRETK,

b

b

wn
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SRZSIPAI
i HE{ES
SHEWR EEWIE SR ZOUAE
HEREE, BRENT:
o log2
o log10
scaleMethod = log2
o |n
o abs
o sqrt
YRGEscaleColsB 4
— B, RZEB8k
scaleTopN : WTOPVBERRNE
fiE,
isSparse = BB N VIR ERSSE, HEHHE
itemSpliter = WS EitemB DR, ,
kvSpliter & WS EitemB A IR .
lifecycle = FEREFNETEL, 7
TR, BEEEA/T,
- 9999MIEES . _
coreNum A EmemsizePerCoreS# B30 = il TN
BEXER.
BT RNRERN, B
memSizePerCore & fiAdk, BIEBER204  REBWMAE.
8, 64 * 1024 IEE#,
Bl
o HMAFUIE

create table if not exists pai_dense_10_1 as

select

nr_employed

from bank_data limit 10;

o SHKRE

Aignr_employedfF AR ERMHHE, HENIFHERFTE. REZUKHER0g2, MTEMR.

SIzE

ik

61
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PAI-Studio SRR =1 ZEF >

B

nr_employed
12.352071021075528
12.34313018339218
12.285286613666395
12.316026916036957
12.309533196497519
12.352071021075528
12.316026916036957
12.316026916036957
12.309533196497519

12.316026916036957

FHE B L

BHIERNAEN T

o IRBEHEXBTEY,

o XHSHEPNSEEBRSTHERL,

@ HE FUEEHNETEHSANSEEEL,
o HEETFGNIESEHNETHESERSETNERN,
@ PE ARSI B BN S A A4 S B STRINGEL BIGINT 8

FHER BN o] MERAHE T2 B R T EAER TN AN, FANEEDAGE N TFIxR,

IEEEE
z L':} --\. b a ""'-.J--
©=mne @)  BETER

,—-.

\

] w7
S/ 2 : —O N
- { = TR @)
— @ saezmne @)

oy

R T
|
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PAI-Studio BTHIALERAE- 114225
ills

HLEZ S PAI

QOFY:

o R FAMERE B BUR B IE B BTN, 7 BERIESFERS 5.

e BHEBHERERBERAMENIHIAMR, STHEUTELERA, IABIHNDIRHEAFZ

5 E B maxBinsSH R4l ,

PAI-StudioXZ @ el (LB PAG L BT T, BEZAHSE, MTHAR:

o T

nE 24
BT
FRIRE
&S
BEBA*E
SHRE
EBXE
HEELE
MATE MR
BIMRORE

o PAIGESHT

PAI -name fe_discrete_runner_1 -project algo_public
-DdiscreteMethod=SameFrequecy
-Dlifecycle=28
-DmaxBins=5
-DinputTable=pai_dense_10_1
-DdiscreteCols=nr_employed
-DoutputTable=pai_temp_2262_20382_1
-DmodelTable=pai_temp_2262_20382_2;

SHEWR REWIE SR
inputTable 2 RANENEREZR,

i

[

ERFEEROSE. MREEN
R, NWRRBNFIE,

WMRERETZFR, NWoJLuEd
R AR EE IR BREE0 X
B2 K==

BEE. RENT:

o |sometric Discretization (Z8E

BH)

o |sofrequecy Discretization (&
BB

o Gini-gain-based
Discretization (EFGinitgz= =
)

o Entropy-gain-based
Discretization (EFHIgEE
)

BRREAN, BEAMKTINEE

WENRLHE, BEAEREY.

BMCPURBLHIRTER/N,

2ANE

x
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PAI-Studio o]l L& = A2 5>

B

SHATR

inputTablePartitions

outputTable

discreteCols

labelCol

categoryCols

discreteMethod

discreteTopN

maxBins

falit

Jali

iy

iy

iy

o

iy

)

R

WmAXRDIEES SN
X, ¥4~ Partition
_name=value ,

MBELSRNX. KX
71 namel=valuel/nam
e2=value2; ,

MREESIHAK, WFE
EEA R

BRENERE.

EEFEEWNSE. W
REFNEHRFE, N
RB=BHRFE.

HEFR, MRERET
ZFER, WoIbLEd i
WHAEFRHE BinE
ENXx-yAHELE,

BRIENFRIFEAKES
fE2bE, HEARZES
B,

BEE, BENT:

o |sometric
Discretization (%18

B

o |sofrequecy
Discretization (%45
BE0)

o Gini-gain-based
Discretization (EF
GinitE &)

o Entropy-gain-based
Discretization (EF
IR E R

MkAiEdiscreteCols®

By, REEPETop
NEEEHHE., B

ERIEEH,

BEREXN, REIK
FIRIEEH,

ZNE

BMARNRETK,

%

“wn

T

[sometric Discretization

70

700
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eyt HLEZ S PAI

SHEWR EEWIE SHEIR KINE
BEAKVIRBRIFE,
BEMT:
isSparse = o true false
o false
KINATABEIE.
itemSpliter & WS TEitemB A IR . ,
kvSpliter = WESSEtemBID R,
. HERFRETE, BEA
lifecycle = E%’é%ﬁ(o 7
TR,
5memSizePerCore3 _
= AN
coreNum A WERRHER, BENEE RAEEHMAE.
.
AN b o
memSizePerCore 5 FTERAFRN, R RAEBNAE.

Ak, BUEAEEH,

N
o WAKIRE

create table if not exists pai_dense_10_1 as
select

nr_employed
from bank_data limit 10;

o SHEE

WANEUR A pai dense 10 1, BEUSEIRRnr employed, B8 EEREEEHN, BHXBEERNS,
MTEFR.

SHzE

53

L

EHDGE Ok

Sa=EE :

EHIXE Bl

o EITER
nr_employed
4.0

3.0
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HERFSIPAI B

nr_employed
1.0
3.0
2.0
4.0
3.0
3.0
2.0
3.0

FIAEREFB
BEFREHTIEANSEPESRENMETRE—ERE, IHFRNBRLEED.

@ 3 BTPBAUGRRKSERENSTEEEANTSE, ASRDERMBEMER, BAK
BHENFHIIRE,

EBRENT:

e ZScore¥Eig

MRHENTBRESAT, WIEE—REDTE -Ixalphafl 3xalphaz 8h, ZScoreRWLEEMMIET B
) [-3xalpha,3xalphajZ i8] ,

B, EMHOERESHSE, B0, FREZEAR3, Elt, -1005TEESEIRNASEMBIERN-3x3
+0, BNA-9, BIE 102WBIEAR 3x3+0, IR 9, MM TEMR.

Normal,
Bell-shaped Curve

I
I
Percentage of :

cases in 8 portions. 13.59%( 34.13% [ 34.13% [13.59%

of the curve
Standard Deviations -4o -3o -20 1o 0 +1g +2o +3g +4q
Cumulative | ! ! | | ! I
Pt 0.1% 23%  159%  50% 841%  O7T7%  99.9%
: | ) TR I [ L ) T |
Percentiles 1 5 10 20 30 40 50 60 70 80 90 95 99
I b 'l 4 4 L L
Z scores 4.0 -3Ll.'l 2.0 -1.0 '] +1.0 +2.0 +3.0 +4.0
T scores 20 10 40 50 &0 70 80
Standard _Nil'le 1 2 3 4 5 B 7 8 g
(Stanines)
Percenl.age 4% To% | 129 [ 179 | 20% | 17% | 12% | ™% 4%
in Stanine

o BB
BT B2 AT [minPer, maxPerf$3E 38 2 minPerfl maxPenX i N 5
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-, HLEZ S PAI

BIEN, agelFEEVEO ~200, & EminPers 0, maxPer’y50%, WAL O~ T00M4SEBEESHIEIE
% os% 700,

o FHEFHE
BT B2 ARE[minT hresh, maxT hreshf£3E F 18 E) minT hreshF maxT hreshiX & iz = .

N, agefFAEBEO ~200, ®&EmInThresh’3 70, maxThresh A 80, NARTE O~ SONSSIEEVE = E
1E A% 035 80,

PAI-StudioZ B oML HPAG SN AR, BEEZAGSE, WTHAR:
o THMLET

ik e s
it 4 A A 51 FE TGO,
FRIRE MRERETZTR, WaTLLET
T AT R EEHED B IR EH X
YATESHE,
FRITENT:

o ZScore¥ig
o BMIEE

ERE
o METHE
o EWEETRE
s BfEKFE, S8 7ENZScore

BiECH FRNTERERSH,
MERIME, Bikh-9999, £7
RiRE.

ME TR LR ENAETRNEERE
ZEH,

SHRE

HERKXE, BRIAA-9999, £
RiRE,

RiELE PR ENAEPRNEERE
neH,
SEEAMI.

e PR ENEA TR NS E
FRNEEREZEH,
EBEAMI.

B LR PR ENEA TR NS E

TBNTEREZSH.

o PAIGRES AT
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PAI-Studio SRR =1 ZEF >

Hit
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;
SHEWR =BT SR ZANE
inputTable = MARNESZ %
mAZRDIEES SN
X, &L A Partition
_name=value ,
MBEELZSERNKX. &R
inputT ablePartitions & % namel=valuel/nam BMAEZNFERK,
e2=value2; .
MREEZ AKX, WE
EEA R,
outputTable =3 EEENERE, %
REFER, MREIEET
ZEE, WoLLEd oIl N
labelCol & HINAZE
abetto = wrreEREaaEE A
ENx-yIHEFE,
BaENFERIEARES N
= 05 ) 928
categoryCols A A ZAA
ERBERBINSM. W@
softenCols 2 RESEATRISMEN, R I
R BIFIE,
EBAENT:
o ZScore¥ig
softenMethod & o BNfER Z5core 8
o FHE¥E
o FML&E¥E
BRaEsoftenCols B
B, RZGBa8k
=
softenTopN : HTOPM BBTREE
fiE, BUERIEEH,
BEKFE, 3FBAE
cl = AZScoreEFBHEER 10
BiZSH,
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A

HLEZ S PAI

SHATR

minPer

maxPer

minThresh

maxT hresh

isSparse

itemSpliter

kvSpliter

lifecycle

coreNum

memSizePerCore

N
o BMAHURE

create table if not exists pai_dense_10_1 as

select
nr_employed

from bank_data limit 10;

nr_employed

5228.1

7|

iy

iy

7|

iy

iy

o

iy

iy

o

)

R

RIEEAMI, HFBHEE
AESMNTERREL
TENFEREZSH.

REEML. HFBITE
AESMNEREEL
TERNFEREZSH.

BERIME. HFBTE
NEEFBNEEREZR

BEKRKAE. HFBTE
NEEFERNEERER
24,

EE N VHIBRIFE,
BEWT:
o true

o false

BN LR,

BRAFEitemB DR RT
BRESEitem NIRRT .

HRFREWEAMH. WER
EEH,

TR,
5memsSizePerCore&

HEXER, BEAND,
9999]HIIE 4L,

BATRAEXRN, B
Ak, BYEA[2048, 64
*1024]HY IEE 4,

ZNE

-9999

-9999

false

RBEENNDE.

RBEENNE,

69
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nr_employed
5195.8
4991.6
5099.1
5076.2
5228.1
5099.1
5099.1
5076.2
5099.1

o SHEE

RIS nremployed, Z28IRE PIRTEIEE FEFE, BETRA 5000, BE_LRA 6000,
MTERR.

FEi=E BIEE

i
fmf
H
pu]
>

%
S
II|
B
1%}
."+:|
il
fil
i

%
il
II|
|t
i
."+:|
il
fil
}
s

nr_employed

5228.1

5195.8

5000.0

5099.1

5076.2

5228.1
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nr_employed
5099.1
5099.1
5076.2

5099.1

G REDRE

TFREN#E (Singular Value Decomposition) &MY T —MEENEENE, BEEN TP IEMERE
KFEUHHET ., EESLE. FH2ESTEEEENA,

TREMBHEARX A X=USV
PAI-StudioZ FiBEd I MM S PAIG S A, BEEZABHSE, WTHAR:
o TIHLAR

Dk 2 R
FRIEE EREAES Tk, kvi&=(E9%1,
tB 3 \t nE,z/\'ou“
REESEAY H;éiziii;le[f# BN, BOA
2HIKE o
BERE AFHHHENRERE.
B AJk, SmemsSizePerCores
BABRRFEXR/N HEXNER, BUEA[1, 9999 IE
BH.
HhiTiRMR
TR BUEN[1024, 64*1024F 0 IEEEH,
4o A EERmHRNETE,
* PAIGSAR
PAl-name svd
-project algo_public
-DinputTableName=bank_data
-DselectedColNames=col0
-DenableSparse=true
-Dk=5
-DoutputUTableName=u_table
-DoutputVTableName=v_table
-DoutputSTableName=s_table;
SHER =R WIE SR ANE
M= PAVAN Tty >
inputT ableName = WITERD RN %

*.
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HLE§ZESIPAI A
SHAR EEWIE SHER ZANE
WMAXRPHFARNGZ

R, ERESHE.

MREHRIERE, XiF
STRINGEE, NEZ
%, X¥FINTFIDOUBLEZ
B,

7|

BINEZPTET.

selectedColNames

WMAXRDIEES SR
X, #&=A Partition
_name=value ,
MBEESHRNX. &
inputT ablePartitions = % namel=valuel/nam FRNEERENK,
e2=value2, .

MREEZ IR, WE
EEA R

UEEIERmE R, £ER
m*sgNum , &

o, mAEIRRITH, 7z
sgNumAHEHNEFR

BN

Jalil

outputUT ableName

SHEMREHE. HER
sgNum *sgNum , H
th, sgNumAit&EHH
FREN

%I

it

outputSTableName

VEEBERRIHE, £ER
n*sgNum , HEib, n2 =
BEERTIE, sgNum=z
ITEHNFREN.

falit

outputVTableName

HENFREMH.

k = S RN OTRELLKIE x
INBIIEEESL,

tol W SLRZE 1.0e~06

iy

BABIEREABHIE
X

o true

7|

enableSparse false

o false

EHBAREIRARRE
XY, kvEIHAER.

iy

H
%

itemDelimiter
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" HEEFSIPAI
SHEWR EEWIE SHEIR KINE
BURARBIEANTRIE
kvDelimiter = R BF, keyFlvaluet53FE B85
o
TR,
5memSizePerCore3 _
coreNum = W, RER/T, 9 RAEEHMAE.
999 IEEE 41,
BATRATERN, BAL
memSizePerCore 5 Rk, BUER[1024, 64*1 RLEBNDE.
024 IE245,
. BERHENETE,
Wecycle = BN RS, &
Al
o HUBLR
drop table if exists svd_test_input;
create table svd_test_input
as
select
from
(
select
'0:3.9079 2:0.0009 3:0.0416 4:0.17664 6:0.36460 8:0.091330' as col0
from dual
union all
select
'0:0.09229 2:0.4872172 5:0.5267 8:0.4544 9:0.23317"' as col0
from dual
union all
select
'1:0.8312 3:0.9317 5:0.5680 7:0.5560 9:0.0508"' as col0
from dual
union all
select
'2:0.767 5:0.01891 8:0.25235 ' as col0
from dual
union all
select
'0:0.29819 2:0.87598086 6:0.5315568 ' as col0
from dual
union all
select
'0:0.920260 2:0.5154311513 4:0.8104 5:0.188420 8:0.88' as col0
from dual

) a;

73 > MHRRA: 20210607



425 5] pAl PAI-Studio oL E- EMLEEZS
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e PAIGE

PAl-name svd
-project algo_public
-DinputTableName=svd_test_input
-DselectedColNames=col0
-DenableSparse=true
-Dk=5
-DoutputUTableName=u_table
-DoutputVTableName=v_table
-DoutputSTableName=s_table;

o EEMAR: 107351,

3.3.2. FIEEEM T

KX ABNBPALStUdioRB IS EER T, SEBIAMSITIEEHNAMREBTERL,

BEALARMASIE EE M

AT LMER RIAEIERBENAMERE, HERFTEEENE, GUBIUTER AN, EERIRMHISE
EEMAMGSH:

o T

D] 2H T3

[

MAFRD, BTINIKRNEES, 3

TGS INEPRLabelSMNIFRETY, ATTiE
T,
TEREE ZESE A IER,
EtR, 1EiE 71
12 B AR5 B BR, EERFBRINIEE
f, MAXBERERY, EhEH
THE.
HiTiHEZE FHTHENZOE, ik,
SHIRE ~ .
BN Lk
SABRE LN t% MZBIRFEKXR/AN, BAIAMB, T

3

°

o PAIGRESIER

pai -name feature_importance -project algo_public

-DinputTableName=pai_dense_10_10

-DmodelName=xlab_m_random_forests_1_20318_vO0

-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_empl
oyed,age,campaign,poutcome”

-Dlifecycle=28 ;
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g HLERF3IPAI
SHEW BEWIE ik BANE
inputTableName B BMARBZR %
outputTableName = BHERHNER %
labelColName 2 MARNIREDE x
modelName = BABRBETR %
featureColNames = BARIEZENEES BrLabelsMIFREZ!
inputT ablePartitions & BMAREENTXEZIR EEeE
lifecycle = BHERNE TR NEE
coreNum & BIDEL BEtE
memSizePerCore & R Bt &

BEHL RS AEE E MR P
1. EASQUEE, ERIIGHIE.

drop table if exists pai_dense_10_10;
create 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;

2. BT, FEESRAEAEE,

HIERE Apai_dense_10_10, yAREHLARMEIFRES], HES AT, BEI &5 iE
#agefllcampaign, FRREXMIEARERALIE, HEFERRIASE,

@ pai_dense_10_1

|

@ r@rz,m;j 9)

BHENEIEE )

3

¥, EEWNER.
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PAI-Studio o]l {LEE- SN2

HLEEF3IPAI A
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

4. BTG, AREEBNANEEEERAY, EREEIFRE, EEER.

Relative Variable Importance

0.15

w

@B entropy @ gini

Ol ik [F

0.10
D.D I I I I

MRS IAEEEN

WEAMERNGEEENE, Sf4MRAN_SXEEET, EHRANAZEHER. HKTMUETUT
EFE—fAR, REAMREBIESEMHARSHC:

o TN

Dk

bizipu
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A

HLEZ S PAI

b=
<

FRIRE

MATE MR

o PAIGES AT

W

BIMERARERN

BARBEREABERED

PAI -name regression_feature_importance -project algo_public

-DmodelName=xlab_m_logisticregressi_20317_v0
-DoutputTableName=pai_temp_2252_20321_1

-DlabelColName=y

i

[

mAED, BTIIZGNSES, 2
&P BRLabelSMIFTES], ATNE

.

ZEH A WIET,

B mER, AERFRNEE
B, MAXRFERY, BhER

HH#E .

oJIETN,

WEAZOH, Tk,

%,

BMZAEFEXN, BAAMB, T

-DfeatureColNames=pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employ

ed,age,campaign

-DenableSparse=false -DinputTableName=pai_dense_10_9;

SH
inputTableName
outputTableName
labelColName
modelName
featureColNames
inputTablePartitions

enableSparse

itemDelimiter

kvDelimiter

lifecycle

falit

Jalil

it

Jali

iy

iy

7|

iy

iy

7|

Py FINME
MAERNERS x

mHERNERS x
MAERNIRETZ x

BAREEZR x

ARG FEHIFES BrLabelsM I FRE S

MARIEENS KB EEER

BWAZZRENBHRER false

SMARMENFRESL

B, KVXZEBNARRT,

YMARHIEABGRER
B, KeyfMValuez@flsr EXES (;)

XS

mHERNETEE

77
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28 % SIPAI
s> A1
2 EEWIE R HINE
coreNum & AN B&itE
memSizePerCore = RFH BEiitE
, —
ZMEBRISAESEEY RG
1. EASQLESL, E£MIlZEIE.
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_employ
ed,y
from bank_data limit 10;
2. MENMTXR, ¥FHEESNEE2E,
yRZEE AL S X AHNRES, HEFRAKMEY, HESHERRKINME.
@ pai_dense_10_9-3 @
. v =
O z=mEss%1 ©
o - B K
QD uiemsass. O
3. IBTXR, EEWMNE
colname weight importance
pdays 0.033942600256583334 16.31387797440866
previous 0.00004248130342485344 0.000030038817725357177
emp_var_rate 0.00006720242617694611 0.00010554561260753949
cons_price_idx 0.00012311047229142307 0.00006581255124425219
cons_conf_idx 0.00017227965471819213 0.0008918770542818432
euribor3m 0.00006113758212679113 0.00010427128177450988
nr_employed 0.0034541377310490697 0.26048098230126043
age 0.00009618162708080744 0.0009267659744232966
campaign 0.000019142551785274455 0.000041793353660529855
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PAI-Studio BJALEE- = HALZF > M2 PAl
A

ERTEARMT,

H& 2T
weight abs(w_)
importance abs(w_j) * STD(f_i)

4. BfTME, ARETEMEERFTEERAYE, EREFEINRE, EFER.

. . i weiah s 2.
Relative Variable Importance @ importance weight o ik

3.3.3. FIEEEM IR

FEEEMTRAGALMEFTEEES. GBOTHIEEEMMENARMFIEEHSAMRUITIBINGE, X
BT opNEI4FAE .

A E
PAIGE S

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,poutcome

-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;

5%
il
Dy
&

24 iR

i

inputTable BWMARSE,
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HERFSIPAI B

[
WO
iyl
&
=33

24 T

RARNERENK, BEERAARNSX:

° EFEMNMK. B
A3 partition_name=value ,

o EFZMK, KA N namel=valuel,name2=
value2 ,

iy

inputT ablePartitions
@ B sAHPRZEREZES () H

PR o

e EBETFESRNKX, XN namel=valuel/name2=
value2 ,

BIEEZMNNESR (NEHHIEEEM. GBDTH

weightTable EESM . EHSHRSTEEMLNRLE) | =
outputTable WIEHTopNEFERI S & . =
modelTable SHEIT IR B AR B ST, =
selectedCols KINBMARNETEFERIE, =
TopN4FME, ZRiA10,
topN =
op @ 3B REERAEES,
HWHEEREGELY, BN,
lifecycle =

@ i  EERAEEH,

3.3.4. BSEERK

AXAENBPAIStudiofREIFEEME L, SFEFEHGBMone-hotwi3,

Y AE 4w 1
$SERID 2 AR M FIEnsemble B IZ RIS —M R, FERXRE— NS MSFEHEM IR EM HF
S Bone-hot4& £,
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A

Flan, TEE=ZEM, XM FER. BREMNIRFKRHEIEBA0~11SHIE, HdFEoEMaH
FERGIEO~3SHHE, F BN GIRI~7SHE, FZENMGES~T11SH . ZEBERIETUERER
GBDT E£L ME4FAE 9 25 MEASAE

-- J} -- --- - one-hot#3

ERBs EHFESRGPES FSHFEAHFIER 0:1,7:1,10:1 (kvRiagEst , vEEH0aE])

ZOESUTER—RAR, EERERBAGSH:
o TIHKAT

mE B3 b
B E WAED, BFGHIHED,
ZEBABER.
iR, EEET B
S =531 o mER, ERETRWEE
h, BAXRTEERG), BhEE
FHE.
B0 60 451 , REEBIEHHERE,
HERLE HEHOZOY, RRINERY,
SHIRE . = o ER
RN SMLDNNEHRE, BRAEE

#,

o PAIGEIET

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";

-DcoreNum=10

-DmemSizePerCore=1024
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SR SIPAI
HEEFES iy
SHEWR EEWIE ii:py ZUANE
inputTable B BMAERBNEIR, T
BMARDEESSIIEH
AX, %
Hpartition_name=valu
e,
inputTablePartitions & MREZR, Bl MARNRENK
Jinamel=valuel/name
2=value2,
MEEBES MK, EH
BES (,) 7R,
389 AGBDT —
encodeModel = iggjfﬂ])\ ZES %
outputTable = FHREBNERE, I
)i%GBDT 25 HB S
selectedCols 2 1iF, ®% 2GBDTHMHH I
WEREFE
labelCol = mEFE, x
lifecycle = HERENETEH, 7
coreNum & i Instanceli R, 2 é*gﬁfjﬁiﬁiﬁ
- FBIGINT %5, ="
B,
N o\ g
memSizePerCore = s Ememory A/, 1, RBAAFEES

1511 4 B3 7= 1

1. ERSQUESR, EIIZREIE,

HERENRERAN,
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CREATE TABLE IF NOT EXISTS tdl_pai_bank_test1
(
age BIGINT COMMENT ",
campaign  BIGINT COMMENT ",
pdays BIGINT COMMENT "',
previous  BIGINT COMMENT ",
emp_var_rate DOUBLE COMMENT ",
cons_price_idx DOUBLE COMMENT ",
cons_conf_idx DOUBLE COMMENT ",
euribor3am DOUBLE COMMENT ",
nr_employed DOUBLE COMMENT ",
y BIGINT COMMENT "
)
LIFECYCLE 7;
insert overwrite table tdl_pai_bank_testl
select * from
(select 53 as age,1 as campaign,999 as pdays,0 as previous,-0.1 as emp_var_rate,
93.2 as cons_price_idx,-42.0 as cons_conf_idx, 4.021 as euribor3m,5195.8 as nr_employed,0 as y
from dual
union all
select 28 as age,3 as campaign,6 as pdays,2 as previous,-1.7 as emp_var_rate,
94.055 as cons_price_idx,-39.8 as cons_conf_idx, 0.729 as euribor3m,4991.6 as nr_employed,1 asy
from dual
union all
select 39 as age,2 as campaign,999 as pdays,0 as previous,-1.8 as emp_var_rate,
93.075 as cons_price_idx,-47.1 as cons_conf_idx, 1.405 as euribor3m,5099.8 as nr_employed,0 as y
from dual
union all
select 55 as age,1 as campaign,3 as pdays,1 as previous,-2.9 as emp_var_rate,
92.201 as cons_price_idx,-31.4 as cons_conf_idx, 0.869 as euribor3m,5076.2 as nr_employed,l asy
from dual
union all
select 30 as age,8 as campaign,999 as pdays,0 as previous,1.4 as emp_var_rate,
93.918 as cons_price_idx,-42.7 as cons_conf_idx, 4.961 as euribor3m,5228.2 as nr_employed,0 as y
from dual
union all
select 37 as age,1 as campaign,999 as pdays,0 as previous,-1.8 as emp_var_rate,
92.893 as cons_price_idx,-46.2 as cons_conf_idx, 1.327 as euribor3m,5099.1 as nr_employed,0 as y
from dual
union all
select 39 as age,1 as campaign,999 as pdays,0 as previous,-1.8 as emp_var_rate,
92.893 as cons_price_idx,-46.2 as cons_conf_idx, 1.313 as euribor3m,5099.1 as nr_employed,0 as y
from dual
union all
select 36 as age,1 as campaign,3 as pdays,1 as previous,-2.9 as emp_var_rate,
92.963 as cons_price_idx,-40.8 as cons_conf_idx, 1.266 as euribor3m,5076.2 as nr_employed,l as 'y
from dual
union all
select 27 as age,2 as campaign,999 as pdays,1 as previous,-1.8 as emp_var_rate,
93.075 as cons_price_idx,-47.1 as cons_conf_idx, 1.41 as euribor3m,5099.1 as nr_employed,0 as y

from dual
)a
2. HEWTXE, BESGDT_oXAHESER, FEESRL o
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WP PAI-Studio T L 4= = I85>
A

REGBDT Z A XARNSH, WHNKBENS, MOKRKNREN3, yARES, HEFRAFLT.

@ pai_dense_10_9-1

@oceor—5x1 3

kv y
2:1,5:1,8:1,12:1,15:1,18:1,28:1,34:1,41:1,50:1,53 0.0
:1,63:1,72:1 ’
2:1,5:1,6:1,12:1,15:1,16:1,28:1,34:1,41:1,50:1,51 0.0
:1,63:1,72:1 ’
2:1,3:1,12:1,13:1,28:1,34:1,36:1,39:1,55:1,61:1 1.0
2:1,3:1,12:1,13:1,20:1,21:1,22:1,42:1,43:1,46:1,6 0.0

3:1,64:1,67:1,68:1

0:1,10:1,28:1,29:1,32:1,36:1,37:1,55:1,56:1,59:1 1.0

BHAMRITUEEGAZZERNA—_SEHZS /LAY, BERRSLBEIMER LRI GDBTHIH R
17, BRSNS,
one-hot4w 4B
one-hot A3 A B 4EI LA UM I 8E :
o one-hot4Ri3 Bl ZRINEE
o MIATA: ZABKE—MEATR (£) BIKEENEAN, IEHEEREBATSR (FG) .
o MET A ZAGERNMEETR, TERBENERHIEEX (L) , B—1EREX (A) , &
BB TFXEEENFEIEHTone-hot {3,
o one-hot 453 A HFUNIH B

one-hot BHME_MNMAAT A () Rone-hotiEREE N, oI AR B E A one-hot &2 XS FrEiEi#
{Tone-hot4H# .

BE LB A TEE—f AT, EEEone-hotAH4S%:
o TIHMET
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A

HLEZ S PAI

b=
<

FRIRE

e PAIGES AR

PAl-name one_hot

-project algo_public
-DinputTable=one_hot_test
-DbinaryCols=f0,f1,f2
-DmodelTable=one_hot_model

-DoutputTable=one_hot_output

-Dlifecycle=28;
SHEWR BB W
inputTable =
inputT ablePartitions =
binaryCols =
reserveCols =

W
i3

EE_EKS

i
1

HAt R BIFAE

K3 an %y

G AH

milRER

FRIE

BAER

BEBRERE— T REENRES

RRGEHREBEPHNETER

RRFXR/N

i

[

EEZEANFER, @IER,
QIEHEREBRHEKY, DL
FRYMEFAE (Ri#fTone-hot
) AHEKWVFERS, RENESE
SMOFF RS, ZFROAA
DOUBLEZ£E!,

MYANFERI R A9D, TNEIR,
=WNEGES, BRMERT,
BfEkviltable, HBEUFIERZS
B, EiAEkvER, tablefR3$F
102471, BHSIRE.
TR,

BANESNRBFEKXRN, BAAMB,

ZEHAtruely, TTRMRIERBE
HIRHAME X,

Z2HAtruely, BRANETE

g,

R ZINE
BMAEZNER I
MAREENSXZIR BMAZRNRESKX
one-hotwmIBFE, WM

ERESEEE, 2B I

—IERER,

AENFERYERME (R

#iTone-hot4Ri3) Hid

EKVERD, REBNESME Z=FFEH

SMOFIRER, ZFR
AR DOUBLEZEEY

85

> MA4RRA: 20210607



HLE§ZESIPAI

PAI-Studio TJf{LEE- S F>

H

SHAR

appendCols

outputTable

inputModelT able

outputModelTable

lifecycle

dropLast

outputTableType

ignoreNull

coreNum

7|

it

o

7|

iy

Jalil

el

it

iy

Py

FIENFRRI AR
HRARNFRERHE
H,

one-hot EHERE, F
BERREFEAEKVEERS,

one-hot 4R &Y K94 N EY
*.

OR™:
inputModelT able#(]
outputModelTable
2l = R W E | 325
FRB,

one-hot 4z 13 i ) H A= B
ER

@ e
inputModelT able#
outputModelTable
PR AE—D RIS
FHE,

BHRNETED

EEHBREE—THEE
B4mE3, %S
Atruelt, TTLMRIEGRES
SRR LML XM,

HHENXE, GEFR
ENAEER, BT
REZ, Bk

X .tablefXZ#510247%1,
BHIERE.

EEARRSERBEETHN
TR, %5
Atruelt, RRATETT
RHEDE,

TR

BINME

b

%

false

kv

false

BHitE
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22 SIPAI
A W2y
BHEWR EBDIE iR EINE
BANESHREFEAN, B
memSizePerCore = fIAMB, SBEIA[2048, BaitE
64*1024],

BRI

o

inputModelTable. outputModelTableE/>—NS#3EZ, ZHinputModelTabledF=8Y, HXFMNAIE
RLZAIEZERE,

HEFRIT, BREMOUMUEETIER,

Y GHEREA T IR RIS ERNERE, BT droplast. ignoreNullflreserveColstRiB SR EE
HEIERD, TEHTAE., IREFTERE, WoRmEHMIILZ.

BEEERERAWVER, HEAXRN, JHRES 10247, HBHZENSEKE, TETHRBES.
one-hot BB E R BIkvEBIAMOFIARS .

HEAREROMAUEN, IREEERFRDTERIGETIIERE, WRRZEHRE, AN
BHERD, MRFTENHHTRY, BEMIIKRERTE,

one-hot4 & = Al
1. EASQUED, &mRIlZREHE.

PAI -project projectxlib4
-name one_hot
-DinputTable=one_hot_yh
-DbinaryCols=f0,f2,f4
-DoutputModelTable=one_hot_model_8
-DoutputTable=one_hot_in_table_1_output_8
-DdropLast=false
-DappendCols=f0,f2,f4
-DignoreNull=false
-DoutputTableType=table
-DreserveCols=f3
-DcoreNum=4
-DmemSizePerCore=2048;

2. MILBMARANT,

fo f1 f2 f3 f4
. 1970-09-15
12 prefix1 12:50:22 0.1 true
1971-01-22
12 refi 4 f
prefix3 03:15:33 0 alse
. 1970-01-01
NULL prefix3 0.2 NULL
08:00:00
1970-01-01
3 NULL 08:00:00 0.3 false

87
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PAI-St udio TJ 4L AR AL F>
HLESZESIPAI TR AL EE
HE
fo f1 f2 f3 f4
34 NULL 1970-09-15 0.4 NULL
12:50:22 ’
. 1970-09-15
3 prefix1 12:50:22 0.2 true
. 1970-09-15
3 prefix1 12:50:22 0.3 false
. 1970-01-01
3 prefix3 08:00:00 0.2 true
. 1971-01-22
3 prefix3 03:15:33 0.1 false
1970-01-01
NULL fi . fal
U prefix3 08:00:00 0.3 alse

ZEARD, fONBIGINTZRE f1ASTRINGEE!, f2ADATATIMEZEE! | f39DOUBLEZE! | f49BOOL

KB,

3. MHERABREERE,

col_name

_reserve_

fo

fo

fo

fo

f2

f2

f2

f4

fa4

f4

col_value
f3

12

34

null

22222222222

33333333333

null

mapping

10

SREDE FE—{THreserve!T, FIZEREIENreserve, {R7FreserveSE . ERTX N2 40057

R

o HBEHE (table)
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HLEFESIPAI
i -
o f2 f2
< 2 3 f4
f f f - =
\Slzr (1) fo 2 (r)] 2 33 f2  f4 f4 n
fo f1 f3 f4 e |3 3 |3 w23 a0 ull
3 T2 | 5 s |2 |33 |7 |8 |9 |0
o - 2 | 3 0
5 6
pr tru
12 efi 0.1 e 0.1 1.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0
X1
pr fal
12 efi 0.4 ce 0.4 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0
X3
pr
TLU efi 0.2 E_U 0.2 0.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0 1.0
X3
NU fal
3 0.3 0.3 0.0 1.0 0.0 0.0 0.0 0.0 1.0 1.0 0.0 0.0
LL se
34 TLU 0.4 E_U 0.4 0.0 0.0 1.0 0.0 1.0 0.0 0.0 0.0 0.0 1.0
pr tru
3 efi 0.2 e 0.2 0.0 1.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 0.0
x1
Pr fal
3 efi 0.3 se 0.3 0.0 1.0 0.0 0.0 1.0 0.0 0.0 1.0 0.0 0.0
X1
pr tru
3 efi 0.2 o 0.2 0.0 1.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0
X3
Pr fal
3 efi 0.1 ce 0.1 0.0 1.0 0.0 0.0 0.0 1.0 0.0 1.0 0.0 0.0
X3
r
ST fal
LL efi 0.3 e 0.3 0.0 0.0 0.0 1.0 0.0 0.0 1.0 1.0 0.0 0.0
x3
o ®mBEME (kv)
fo f1 f3 f4 kv
12 prefix1 0.1 true 0:0.1,1:1,5:1,9:1
12 prefix3 0.4 false 0:0.4,1:1,6:1,8:1
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HERFSIPAI
- At
fo f1 f3 fa kv
NULL prefix3 0.2 NULL ?:0'2’4:1'7:1'10:
3 NULL 0.3 false 0:0.3,2:1,7:1,8:1
:0.4,3:1,5:1,10:
34 NULL 0.4 NULL ?0 3:1,5:1,10
3 prefix1 0.2 true 0:0.2,2:1,5:1,9:1
3 prefix1 0.3 false 0:0.3,2:1,5:1,8:1
3 prefix3 0.2 true 0:0.2,2:1,7:1,9:1
3 prefix3 0.1 false 0:0.1,2:1,6:1,8:1
NULL prefix3 0.3 false 0:0.3,4:1,7:1,8:1
7 Rt
WX EHRE: FAREA21, WEENI0G, WHBIERAT,
fo f1
94 prefix3689
9664 prefix5682
2062 prefix5530
9075 prefix9854
9836 prefix1764
5140 prefix1149
3455 prefix7272
2508 prefix7139
7993 prefix1551
5602 prefix4606
3132 prefix5767
MXERUNT,
core num train time predict time
5 84s 181s
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F=ZSIPAI
" MeFE>
core num train time predict time Ji(1pE35d
10 60s 93s 1.4/1.95
20 46s 56s 1.8/3.23
Webi 891E Fi88 :

o HRFEMZAMHITHRSY, LRREUT.

() encodeing_data

—~

E@ one-hoti##3-3

=5 -.' h
@ result-1 |

o EAZAMNIILEE, BRIRENMEHTHRE, SHWREWT.

@ one_hot_train_data

i@ predict_data ) @ 0ne-_|101ﬁ£‘3-1:_ )

'@ one-;ﬁtéﬁﬁii-;

3.3.5. BE&N

SELNATFENELENKREERFTENGE, SHEERMEPHNRER.

91 > SCRYRRA: 20210607



HLE§ZESIPAI

PAI-Studio SRR =1 ZEF >
At

db 2 /=
B = Ell%\

SEENN A EEEHEEE (Box-plot) FAVF (Attribute Value Frequency) :
o HMEERTFRNELBERFMENEIE, RIBELZERAENR/NMERN R BHFE.

-

8 -

&

L.

LS.
TR

T B 5 3.

T,

HRE.

o AVFA TN EERFENEE, RIBVKESFIENRERERBERN S SHE.

HYECE
o T[T
Gt 23
WS
PRIGE

SERNSE

e PAIGE

PAI-name fe_detect_runner -project algo_public

-
B

"
ERBENTNTE,
EERENNGE, BEERTEN

HELRRISE, AVFR TN
FHIE,

-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";

SHEWR SR
inputTable MARNERSZ,

> MA4RRA: 20210607
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A

HLEZ S PAI

3.3.6. ETF N AHHAI N EESAEZ L

inputTablePartitions

selectedCols

detectStrategy

outputTable

modelTable

lifecycle

coreNum

memSizePerCore

W

ESGE D

[

ZARNERFRFEIX., EEHAN

FHAKX:

o EFEMKX. XA partitio
n_name=value ,

o BFEZMKX. A namel=
valuel,name2=value2 ,

@ @B SrHPRZE
BHEIES () HF.

o EFZRNKX. &XA namel=
valuel/name2=value2 .,

BMANFE, ZRERSHES.
RATHBox-plot FAVFIETR,
Box-plot B FAu il LB R4,
AVFF T M3 B R IHE

SERNERMES, MEVER
BRNMIEE,

SEONER,
BHRNEREY, RRKIANT,
BRI, 538

memSizePerCorefeX{EMH, BUE
SEEI[1,9999],

@ mE REEEBEE
.

BANERRFERN, BREEE
[2048,64 *1024], B{IMB,

R ABNBUNEER S BB HTEERFERRK,

CIE S5

SRIMENEIE, FEEEL

46 =
E=ER
FHIE

4

iy

¥

WO

iy

iy

7|

BHERELNHEHTIR, EEZAZIBRUEKE., HYZHR,
nHE. FRMEREHNNE.

PAREL T R HEAMY, XIFHF

93
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https://www.alibabacloud.com/help/doc-detail/171440.htm#task-2519956

WP PAI-Studio T L 4= = I85>
B

AN ESEREHIBEAY, EBAHLEIEEpai online_project.iris_data, $AGERH 8 A M4 EEE
. REERREEREREREHIBNELBERABHE,

BESER
1. #APAI-Studioiz4l &,
i BRPARZEIE,
i. FEMSHE, EFERF LML > Studio-TJ WAEE,
ii. EPAITTICEERNE, BHHEANZES,

E (&S]S

P SIPA HEBEFIPAl / BEFFEIIE / YRS

- PAI AT{I (L AR

s N . -
TREEE -

Q

WREE
- = VoxCompute o
R »
llllllll e
,,,,,,,,,,,, = L]

2. BIRE=HTHK,
. EEMSHE, BHER,
i. PEMBEIR > HETHIK,
iii. FEFRTE EE, RESH.

2% ik
B MAE T EASIIELFES B,
B REFFEL,
fii R MNERAPARRME DAY, TIELFTEBHL.
g EREROTR,
iv. BERE.

3. MEXKRE,
i. EEMSMHE, BE4A4.
i. EAMTIR, BR/BEARTHERRBRATEABHR D,
iii. EABTIER, BERRR TS ANFBEERERAFEAERTD,

> MA4RRA: 20210607
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https://intl-pai.data.aliyun.com/console

PAI-Studio BJALEE- = HALZF > M2 PAl
A

V. B EAGHHENN TR,

| © =zuEm

| O sumssimimse

4. BEEABSH,
. BEEHMPIEHERAY, EANER, BESIRIUER.

piks e HR
*=4 i A\ pai_online_project.iris_data,
3%
b2 ZARBWENENREK, AlH KEFERFFED,

g REFREE BEEXERE, RASENRSZMERNRRFRER,
- B EHBFHEE.,

i. BREHRPNSEAE, AENER, EESH (REENTSH, HMSHERRMERT) .

Dk 2 P
I0/FRIRE RES B, f2, f3RF451,
FEANE BEERN10, RRBELBERBREEI0TXE P,
BHRE XFHER. FSERRANDE. EREANTHEE, BERL
SRR g:ﬂ’a‘labeliﬁﬁ, BrRZpREs. AXUFSHAEA

i. BEEAPHREBEERERAHG, EANER, BESH (REENTSH, HtbSHERRKA

Ea) .
w 5% sk
gﬁgf‘]ﬁ Bhi%typedl, HHISEHEE,
I0/ZRi8E
ig%ﬁﬂq EFIndex,

5. BEEHR LHFNET,
6. EELWER.

95 > MHRRA: 20210607
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HLE§ZESIPAI e

. IWBTERE, ARETEHPHRBERRERAE, AREXRSD, RHEFHE, NUES
BRUER,

[
3
[
.3
[}
.3
=
3

pe a

Iris-setosa 2 T 0 0
Iris-setosa 1 3 0 0
Iris-setosa 0 5 0 0
Iris-setosa 0 4 1 0
Iris-setosa 1 T 0 0
Iris-setosa 3 8 2 1
Iris-setosa 0 6 0 1
Iris-setosa 1 6 1 0
Iris-setosa 0 3 0 0
Iris-setosa 1 4 1 0
Iris-setosa 3 8 1 0
Iis-setosa 0 6 2 0
Iris-setosa 0 3 0 0
Iis-setosa 0 3 0 0
Iris-setosa 4 8 0 0
Iris-setosa 4 8 1 1
Iris-setosa 3 8 0 1

i. ARBTERPNSBEAY, AREXRSE, RERESMA.
ii. BEFEERHME (UBMEZIAR) BEHNTHHRE, NUEEZKENIEFE, WTEAT.

1 - et 7

SEEpIE | ER P

7 REIR
- Labx

E~ al Total~ P ea Tolala
0 (-inf,4.8] - 16 - - 10.67% -
1 14.85] - 16 - - 1087% - i
2 (55.2) - 13 - - £.67%
3 (5.2,5.6] - 20 R . 1133 &
4 (5.6,5.8] v 15 R . 10%
5 (5.86.1] - 15 R . 10%
& (6.163] - 1 R . 8.67%
7 (6.3,6.5] - 12 - R 8%
8 (6.5,6.9] - 17 - - 1.33% -
9 (6.9, +inf) - 13 - - 8.67%
-2 ELSE -
Total - 150 - - 100%

ESi]




PAI-Studio S fLEEAE- EHALEEF S

ZSIPAI
A HEFES
v. BEEERRE, UBARNEAEEIEER.

- SEEs 8 &

CEEFIE = E=m Tt

1 S oAl
: :

Fia

3.4. it
3.4.1. EF E

B A (Histogram) XRRESHE, B—HRIHREE, H—RISEFRFHMARIAFILERRTEE
DHNER, B, BHRTHEXE, MERTOHER.

HHEE
EELERUTAT, RESHEBIATAGSHE:
o TS

nE 24 i

ERFEMMTNFR, HFdouble

Fbigint 28,
FRIEE ERTE ® @B BARELI024
NER,
BHRE RiENK EFENREN,
B SENER
L g%mmm&,mﬁaﬁtm
AT
/_/\ \\ A 3 N
e PAIGFS

97 > MHRRA: 20210607
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HERFSIPAI B

PAI -name histogram
-project algo_public
-DinputTableName=maple_histogram_1to20_input
-DoutputTableName=maple_histogram_1to20_output
-DselectedColNames=col0,coll -DintervalNum=20;

SHER EEWIE iR ZiNE
inputTableName = BMAZNER, %
WMAERD, B5IHEHPKX, REEBEUT
g
o Partition_name=value
) . o namel=valuel/name2=value2: Z4
inputT ablePartitio = AR P
ns
@ B EESIPRE, PRZ
BEREIES (,) AR,
ce)utputTableNam = B E SR, %
MAEZRTRAFINENGEZ, LESHRE, X
#FintAdoubleZ8!
selectedColName o
< = %
@ #m\  BARBIL102450,
intervalNum S BEFEKXEN. 100
lifecycle = FENEBEAS, b
= HENZOE, BETEAEREY, BETE N
coreNum A B[, 9999]. RREBHHNE
TGN S E A -~
memSizePerCore = sliBu ZILHRE, BUESERE A1 MB~65536 RGEBAE
Bl
o HIAIZEE
colo coll
1 1.0
2 2.0
3 3.0
4 4.0

> MA4RRA: 20210607 98
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-, HL2&F > PAI
colo coll
5 5.0
6 6.0
7 7.0
8 8.0
9 9.0
10 10.0
11 11.0
12 12.0
13 13.0
14 14.0
15 15.0
16 16.0
17 17.0
18 18.0
19 19.0
20 20.0

e PAIGS

PAI -name histogram
-project algo_public
-DinputTableName=maple_histogram_1to20_input
-DoutputTableName=maple_histogram_1t020_output
-DselectedColNames=col0,coll -DintervalNum=20;

o WA
colname histogram

[1,1.95):1;[1.95, 2.9):1;[2.9, 3.85):1;[3.85, 4.8):1;[4.8, 5.75):1;[5.75,
6.7):1;[6.7, 7.65):1;[7.65, 8.6):1;[8.6, 9.55):1;[9.55, 10.5):1;[10.5,

colo 11.45):1;[11.45, 12.4):1;[12.4, 13.35):1;[13.35, 14.3):1;[14.3, 15.25): 1;
[15.25, 16.2):1;[16.2, 17.15):1;[17.15, 18.1):1;[18.1, 19.05):1;[19.05,
20]:1

99 > MA4RRA: 20210607
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B

colname histogram

[1,1.95):1;[1.95, 2.9):1;[2.9, 3.85):1;[3.85, 4.8):1;[4.8, 5.75):1;[5.75,
6.7):1;[6.7, 7.65):1;[7.65, 8.6):1;[8.6, 9.55):1;[9.55, 10.5):1;[10.5,

coll 11.45):1;[11.45, 12.4):1;[12.4, 13.35):1;[13.35, 14.3):1;[14.3, 15.25):1;
[15.25,16.2):1;[16.2, 17.15):1;[17.15, 18.1):1;[18.1, 19.05):1;[19.05,

20]:1

3.4.2. RIRFHREE

BRRFRRMEZ—MELMEXRY, ATRBATZELAMEXEENRUE., NHEEID, RRRRYBT
HEBMAREASXES ($1ET]) BPearsontBXRH, HELERBHEREE,

HAHEE
EANEBIUTAE, RESRERESTAFSH:
o AMLHR

mE 2
AT
I0/FBIRE
A2,
e PAIGFES

pai -name pearson
-project algo_public
-DinputTableName=wpbc
-DcollName=f1
-Dcol2Name=f2
-DoutputTableName=wpbc_pear;

SHER SR
inputTableName BMARNESZ,

REBNEERENSX, EEHA
EHAKX:

o EFBENMKX. KA A partitio

n_name=value ,

o EFZNMNKX. &~ namel=

valuel,name2=value2 ,
inputTablePartitions
® w2 HRzZE
BEXES (,) 7E.

o IBEZRNMKX. A A namel=

valuel/name2=value2 .,

}ﬂs >

Bt

MANTERXRHIIE,

MAUTERXRHIIE,

iy

> MA4RRA: 20210607
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A

HLEZ S PAI

SHEWR
colTName
col2Name

outputTableName

lifecycle

BNl
o MAR

BAFTHZIE

BT854

BHERRNERS.

BHENEREAH. RERANEE

WA,

@

#,

create table pai_pearson_test_input as

select * from

(

select 1.0 as f0,0.11 as f1
union all

select 2.0 as f0,0.12 as f1
union all

select 3.0 as f0,0.13 as f1
union all

select 5.0 as f0,0.15 as f1
union all

select 8.0 as f0,0.18 as f1
Jtmp;

e PAIGS

3.

pai -name pearson
-project algo_public

-DinputTableName=pai_pearson_test_input

-DcollName=f0
-Dcol2Name=f1

-DoutputTableName=pai_pearson_test_output;

o Wi

+ + +

+.

+.

o

o

+.

+

M IEE

WO

WO

WO

iy

+

| src_table | src_parts | coll_name | col2_name |count_total | count_valid | pearson_coefficient |

+ + + + + + +
| sre_mpi_algo_dev.pai_pearson_test_input | [fo |f1 |5 |5
+ + + + + + +

4.3. B

+

[ 0.9999999999999973 |

+

101
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B

BAMMURSRITEANE, BT HHEHIERIISIENENM . —AHEMNMNIXHF, FHitEANERENE D
I, MEBFBSMAXYNEIRNERDZE N E NI,

%%%l@\

o ZZ{NFZ#EBigint, DoubleF]DatetimeX B B+ E B AL,

o HEEMNMIN, =5, BUANT. MELIARY, WIETIRE.

o colNameXZHECEZFI41E.

HERE

o TILA R

ks 2 R
SHIGE PN EEBMASNFE,
BHE TR,
HATIEMN
BMZBIRBFEXR/N BATRABFERN,
e PAIGFES

PAl -name Percentile
-project algo_public
-DinputTableName=maple_test_percentile_3col_input
-DcolName=col0,coll,col2 -DoutputTableName=maple_test_percentile_3col_output;

BHER SR 25
inputTableName BMARE. =
outputTableName BMHESE, =

HERNDIE, BINMEEERBT.

colName @ W 2BENAEZEE &
BEES (,) 73,

> MAghRA: 20210607 102
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HLEZ S PAI

SHAR

inputPartitions

predictinputTableName

predictinputTablePartitions

predictSelectedColNames

predictSelectedOriginalColName
s

predictOutputTableName

lifecycle

coreNum

SHHR

il
H

RZARNEERFRENIKX., EEHAN

EHAKX:

o EFEEMK. KX H partitio
n_name=value ,

o EFZNMHKX. &K~ namel=
valuel,name2=value2 ,

@ @\ srPRZE
BEGES () HFE.

iy

o IBESZHRNMX. A A namel=
valuel/name2=value2 ,

N EESE, REZRSHERT
BMEFNER,

iy

BMATINERTX,

7|

mMEINE, RRRNEREE,
ZIBBESIGRPENZIE
@,

iy

BARPRERBHENIIE, X
INERFFBRY), URXES () 7 &

M8,

BWHNERE, 5
predictinputT ableNameZ £ & 33 =
EH,

BHENEREE, RERANLEE
A,

@ 3 REERAEE -
5,
WEANY, BUESSE R, 9999,
5% memSizePerCoref Xt
.
@ i REEWAEE
5,

103
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SHAR SHER =8

memSizePerCore

Bl
o MAE

col0:double (10001T)
962
218
565
314
583
615
70
929
249
428
119
756
490
957
80
681

13

e PAIGS

BANSRREFEXRN, BUEEERE
E[1024, 64*1024] , BEAIMB,

@ wm

#.

{RZFFNIEE

col1:bigint (10097)
88
99
44
68
13
87
53
63
48

62

27
75
12
22
57

95

iy

col2:bigint (30017)

Tue Oct 15 00:26:40 CST 1974
Thu Jan 04 20:53:20 CST 1973
Sat Mar 09 02:40:00 CST 1974
Mon Aug 11 22:40:00 CST 1975
Sat Aug 23 12:26:40 CST 1975
Tue May 25 14:13:20 CST 1971
Fri Mar 23 09:20:00 CST 1979
Mon Jul 03 16:26:40 CST 1972
Thu Mar 15 07:33:20 CST 1973
Wed Mar 17 03:33:20 CST 1971
ThuJun 26 15:33:20 CST 1975
Mon Jan 30 17:20:00 CST 1978
Wed Dec 11 21:20:00 CST 1974
Sun Jul 05 12:26:40 CST 1970
Wed Oct 04 06:40:00 CST 1972
Wed Nov 03 15:06:40 CST 1971

Sat Sep 12 23:06:40 CST 1970

> MA4RRA: 20210607
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A

HLEZ S PAI

PAIl -name Percentile
-project algo_public

-DinputTableName=maple_test_percentile_3col_input
-DcolName=col0,coll,col2 -DoutputTableName=maple_test_percentile_3col_output;

o Mk

quantile: bigint

10

11

12

13

14

col0:double

0.0

9.0

19.0

29.0

39.0

49.0

59.0

69.0

79.0

89.0

99.0

109.0

119.0

129.0

139.0

col1:bigint

10

11

12

13

col2:datetime

ThuJan 01 08:00:00
CST 1970

Sat Jan 24 11:33:20
CST 1970

Sat Feb 28 04:53:20
CST 1970

Fri Apr 03 22:13:20 CST
1970

Fri May 08 15:33:20
CST 1970

Frijun 12 08:53:20 CST
1970

FriJul 17 02:13:20 CST
1970

Thu Aug 20 19:33:20
CST 1970

Thu Sep 24 12:53:20
CST 1970

Thu Oct 29 06:13:20
CST 1970

Wed Dec 02 23:33:20
CST 1970

Wed Jan 06 16:53:20
CST 1971

Wed Feb 10 10:13:20
CST 1971

Wed Mar 17 03:33:20
CST 1971

Tue Apr 20 20:53:20
CST 1971

105
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quantile: bigint

15

16

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

colO:double

149.0

159.0

839.0

849.0

859.0

869.0

879.0

889.0

899.0

909.0

919.0

929.0

939.0

949.0

959.0

969.0

979.0

coll:bigint col2:datetime

Tue May 25 14:13:20

14
CST 1971

Tue Jun 29 07:33:20

15 CST 1971

83 Thu Dec 1510:13:20
CST 1977

84 ThuJan 19 03:33:20
CST 1978

85 Wed Feb 22 20:53:20
CST 1978

86 Wed Mar 29 14:13:20
CST 1978

87 Wed May 03 07:33:20
CST 1978

88 Wed Jun 07 00:53:20
CST 1978

89 TueJul 11 18:13:20
CST 1978

90 Tue Aug 15 11:33:20
CST 1978

91 Tue Sep 19 04:53:20
CST 1978

9 Mon Oct 23 22:13:20
CST 1978

93 Mon Nov 27 15:33:20
CST 1978

94 Mon Jan 01 08:53:20
CST 1979

95 Mon Feb 05 02:13:20
CST 1979

9% Sun Mar 11 19:33:20
CST 1979

97 Sun Apr 15 12:53:20

CST 1979

> MA4RRA: 20210607
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quantile: bigint

99

100

3.4.4. 2%t

col0:double coll:bigint

98

99

ERFUTATRITER, FELEEDHG,

HAHEE
o ARSI

&

SHIRE

HATIRM

e PAIGE

PAl -name stat_summary

-project algo_public

-DinputTableName=test_data

2%

BT

“H B

EEZ S

-DoutputTableName=test_summary_out
-DinputTablePartitions="ds='20160101""

-DselectColNames=col0,coll,col2

-Dlifecycle=1

SHEBR
inputTableName

outputTableName

inputTablePartitions

selectColNames

SHHR

BMARA,

mHEAE,

BMARNAIX, RARNEERERE
K,

BERIUTHIIE,

col2:datetime

Sun May 20 06:13:20
CST 1979

Sat Jun 23 23:33:20
CST 1979

?#\ N

[

EFRMAIINFR, RERINEE
EX:IE]R

TR

BATRRBFEKRN,

WO

WO

iy

107
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HLEEF3IPAI B
SHBEWR SHER BEDIE
AHERENEGAY, RAKA
FREEHEH,
lifecycle @ 3 EERAEE =
.
TRHE.
coreNum @ 4e REBWAEE &
.
BMTRNREY, REEE
[1024, 64*1024], EBAIMB,
memSizePerCore @ BB (NEEEALER )
#,
B HART
BHATERNEEFER, WTRAR.
b2k biiipuy
colname kS
datatype et
totalcount SH
count JENULLEE
missingcount NULLE =
nancount NAN# &
positiveinfinitycount EERFHE
negativeinfinitycount REFHE
min &/ME
max RAE
mean EHE
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Ik HR
variance FZE
standarddeviation IREZE
standarderror REIRE
skewness RE
kurtosis EE
moment2 ZMxE
moment3 =M
moment4 maphiE
centralmoment?2 Zrep s
centralmoment3 =MopiE
centralmoment4 P9 B R R
sum ISyl
sum?2 7
sum3 S
sumé4 MR75

ZR']
N ¢

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;

e PAIGES
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3

B

PAl -name stat_summary

-project algo_public
-DinputTableName=summary_test_input
-DoutputTableName=summary_test_input_out
-DselectColNames=coll,col2,col3

-Dlifecycle=1;

o MHER

3

| colname |datatype |totalcount|count |missingcount|nancount |positiveinfinitycount |negativ

einfinitycount | min  |max |mean |variance |standarddeviation |standarderror |skewness |kur
tosis |moment2 | moment3 | moment4 |centralmoment2 |centralmoment3 |centralmoment4 |sum
|sum2  |sum3 |sum4 |

|coll |string [2 |2 |0 |0 |O |0 [NULL |NULL [NULL |NULL
| NULL INULL  [NULL |NULL |NULL |NULL |NULL |NULL  |NULL  |NULL |
NULL |[NULL |NULL |NULL |

|col2 |bigint [2 |2 |0 |0 |0 |0 [1 |2 |15 |05 ]0.7071
067811865476|0.5 [0 |2 |25 |45 |85 025 |0 |0.0625 |3 |5 |9
|17 |

|col3 |double [2 |2 |0 |0 |O |0 [0.001 |100.01 |50.0055 |500

0.900040500001 | 70.71704207968544 | 50.00450000000001 | 2.327677906939552e-16 | -1.999999999999999
| 5001.000050500001 | 500150.0150005006 | 50020003.00020002 | 2500.45002025 |2.91038304567337€-11 |
6252250.303768232 | 100.011 |10002.000101 | 1000300.030001001 | 100040006.0004 |

4.5, B ESAES

A AENBPAI-StudiofR BB BUEFED T

EHEBTEATAITEEUSTENSHE R, BFgini, entropy, ginigain, infomation gain, infomation
gain ratioFEiR. HEESNEHEX RN, entropy, HEEFIXTRAIginigain, infomation
gain, infomation gain ratio,

giniindex:

Ig(f) = foﬂ —fi)
i=1

e entropy:

1) = - Y log,

i=1

o EA NG
Ol LUBE AT EE—MAR, BESRERESTAEGSE
o TSR

B4 ik

FHIES! FSRFRINSRAEARSURFER S

> MA4RRA: 20210607 1
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S HLEZ S PAI
2 iR
sl NEFE,
B HMARFIBEATRERN, SEREKVIELHIFE.

e PAIGES AT

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;

SHAR

inputTableName

inputTablePartitio
ns

featureColNames

labelColName

enableSparse

kvFeatureColNam
es

kvDelimiter

itemDelimiter

outputCntTableN
ame

EEBIE

i

iy

iy

iy

iy

iy

iy

iy

iy

bizipu
MAERNBER,

BMAED, 254K, RHEZFUT
%

o Partition_name=value

o namel=valuel/name2=value2: L4
X

@ @Bl  EESIARE, PRZ
EEREES () HE.

mAERD, BTIISGNSESE,
BMAED, REFINER.

BMAHEREATHRERX, ETE
Afture,false},

KVAS T BY4FE

SMARBENBRELN, keyFlvaluez
B

HMAFRHENFRBIN, KVIZENS
LS R

BB BEN TR,

BONE

BNEEEE

false

MiNEEFEEE
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SR SIPAI

HEEFES Hit
BHEW EEWIE iR ZANE
outputValueTable & HHE ISR gini. entropyi., NER
Name
outputEnumValue - ~ s - <
TableName &) i B RS AE A S4B gini. entropyE, R
lifecycle = FWNESEAB, b
coreNum & HENZOE, BUETEEAIEEL, RAEBHMAE

= N = E % -

memSizePerCore & jBI HbipE, RERERT MB~65536 REBMOE

Bl

ERIWTSQUESR, £RBAEIE.
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" HLEZ S PAI

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;
BWAFIEN TR,
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H

+ + +

+

| col_string | col_bigint | col_double |

+ + +

o1 |1 |10
[01 |0 |LO
[01 |1 |NULL
[NULL [0 |0.0
[00 |1 0.0
[00 |0 0.0

o PAIGRES AT

+

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" -Doutput

ValueTableName="enum_feature_selection_test_input_value_output" -DkvDelimiter="," -DlabelColNa
me="col_bigint" -DfeatureColNames="col_double,col_string" -DoutputEnumValueTableName="enum_
feature_selection_test_input_enum_value_output" -DenableSparse="false" -DinputTableName="enu

m_feature_selection_test_input" -DoutputCntTableName="enum_feature_selection_test_input_cnt_

output";

> MA4RRA: 20210607
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o BITH

m enum feature_selection_test_input_cnt_output

+ + + + +
| colname | colvalue |labelvalue|cnt |
+ + + + +
| col_double |[NULL |1 |1 |

| col_double | 0 |0 |2
|col_double|O0 |1 |1
| col_double | 1 |0 |1
| col_double |1 |1 |1
| colstring|[NULL |0 |1 |
|col_string|00 |0 |1 |

| col_string|00 |1 |1 |
|col_string|01 |0 |1 |

| col_string|01 |1 |2 |

+ + + + +

m enum feature_selection_test_input_value_output

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

| col_double | 0.3888888888888889 | 0.792481250360578 | 0.20751874963942196|0.111111111111111
1]0.14221913160264427 |
| col_string | 0.38888888888888884 | 0.792481250360578 | 0.20751874963942196|0.111111111111111

16 |0.14221913160264427 |
+ + + + + + +

m enum feature selection test_input_enum value output

+ + + + +
| colname |colvalue |gini |entropy |
+ + + + +

| 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 TIHLAR
o HAHRME

® =aisiinm-1 ©
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vy
HLEEF3IPAI A
s ED
o BHIRE
FRHEE
FHES HH
BikiF 2 =
FREE
col_bigint
FhEAa
Rl e 2= =
o 1B1TE
HHED RS & 3
* B a BE= col_string 1 WO o HE -E- Sl ik €
HHE
col_string
A 5 0.5
i -A/‘:H
col_double 4 0.4
i -‘/“_./é
3 0.3
2 02
| ‘ m
0 ‘ 0
Entropy Gini Gini Gain Info Gain Info Gain Ratio
0.792481250360578 0.388888885888888. .. ['ARRERRRRRRRR RN P 0.207518740839421... 0.14221913160264427
k]

3.4.6. BEARTRIE

ARIAIENBPAI-StudioiZ M EI B EEARTIRIE .

BEATRREERRENZENLDFYESENMEEEZHREFEEEER, HRROERLASIER
NEB.

o T[T

nE 24 bii:pay

FRIRE HEAFRES! AT ZREIREAR T BRFESY
X ILRIREE X IRIZHIRE,
BEEE BWNERNERE.
RIZIIER/N BRIZIBER KN,
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2 ZSPAI
-, MEEF>
- e sk
oo ATRMENTZRERE, ik
ﬁl%'\%ﬁ%ﬁED*E% trueﬁ%falseo
TR TR, EBHUIER,
N AR N
A RN BIMRERERN, BETET

MB~65536 MB,

e PAIGES AR

pai -name t_test -project algo_public
-DxTableName=pai_t_test_all_type
-DxColName=coll_double
-DoutputTableName=pai_t_test_out
-DxTablePartitions=ds=2010/dt=1
-Dalternative=less
-Dmu=47
-DconfidenceLevel=0.95

2 =EWR R
xT ableName 2 FEWR
xColName 2 BEHTTRENG
outputTableName 2 RHERER
xT ablePartitions = EHHKXFE
IR, BEBRE:
alternative & two.sided. less.
greater,
mu = BRigg99E
EFE. BESHE:
confidenceLevel & 0.8. 0.9, 0.95, 0.99,

0.995, 0.999,

iR
B|H—M—17T—FE9SONAE &,

FINE

%

o

HY

two.sided

0.95
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B

"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

3.4.7. RAMEHERR

AXAENEPA-StudioR BB R BB MR R .
EEAH

TAMEMRBERTRENLINBLENT R, EERBENSIANXETEEEH KBEHISLFRIN IR
S5EBERHEE—H, EERRAMVURBSELERMEER.

o TIMITH

24 ik
1585 BT EIRD .

KpMREE, KN X5 #BEX , EREAR
To

o PAIGESHT

PAl-name chisq_test
-project algo_public
-DinputTableName=pai_chisq_test_input
-DcolName=f0
-DprobConfig=0:0.3,1:0.7
-DoutputTableName=pai_chisq_test_output0
-DoutputDetailTableName=pai_chisq_test_output0_detail

BH Y Ei::3y ZINE

inputTableName = MAERNZR, b

colName = I ER I

outputTableNam

o putTabieia g N %
tputDetailT abl

outputbetarta £ B AE R, x

eName

0

> MA4RRA: 20210607
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SRZSIPAI
" MeFE>
2 EBRR iR ZINE
WMAEF, 5% K, ZREZIFUT
B
o Partition_name=value
o namel=valuel/name2=value2: Z4
inputTablePartitio  __ AX NP
ns = gklAjJ:l:
@ e EESIPEE, HRZ
BfERAREES (,) 2R,
S > =1 2z Y 2z
probConfig = ERMREE, &Xh £3: #BEX |, FE INFTBE I REME

BEAA, &

BNl
o WiHIE

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
)tmp;

e PAIGS

PAl-name chisq_test
-project algo_public
-DinputTableName=pai_chisq_test_input
-DcolName=f0
-DprobConfig=0:0.3,1:0.7
-DoutputTableName=pai_chisq_test_output0
-DoutputDetailTableName=pai_chisq_test_output0_detail

o HHiLHA
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H

o HiHBJSONIE R ByFoutputTableName, RE—7—7I,

{
"Chi-Square": {
"comment": "B/RBEH",
"df'": 1,
"p-value": 0.75,
"value": 0.2380952380952381
}
}

o HiHi¥EMFoutputDetailTableName, FERIT.

column name comment

S #colName 25

observed 2SR

expected HAEE R

residuals tEEIRE (residuals = (observed-expected) / sqrt(
expected)

o HIERR
fo observed expected residuals
0 ® 20 15 0.4082482904638631

1 3.0 35 -0.2672612419124244

3.4.8. HiEME

BEHEAERAL, BTN TREESHREFINITREARBENSR, WERLHTHIEST.
ZAMZRHHRRANABHERR ., AXABNBPAStudioiRHHNHENBEENSHEEF X RERT

Bl
BCEAN
o TMKHGH
Dk 24 i
IEIRIFIES FASR R I GREE AR EIRAFERIF
3 E AR RSRATII SR A LR B ARSY
i BRI SAEAL
e g G BV A AR F S AE L
FRIRE
kiv, kvREREBEED EEXAKVEXNHRIE.
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S HLEZ S PAI
& 2 iR
A F IR A B A K]
SHRE B B p HRESERUARAKE
HERL HERNZOE, BUEEEAEE
#,
WATEM
FMZONAE, BUESER A1
=N\ \\
SMRLNE MB~65536 MB,
e PAIGFS
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"

-DselectedCols="pdays,previous,emp_var_rate,cons_price_idx,cons_conf_idx,euribor3m,nr_employed,a

ge,campaign,poutcome"
-DlabelCol="y"
-DcategoryCols="previous"
-Dlifecycle="28"-DmaxBins="5" ;

SHEMW EBEWIE
inputTable =
inputT ablePartitio o

=
ns
outputTable =
mapTable =
selectedCols =
categoryCols =
maxBins &

i
MAERNER,

WAED, B5IIEHNIKR, RREZFUT
%l

o Partition_name=value

o namel=valuel/name2=value2: 4
AKX

@ B  EEEIMRE, PRZ
BEREEE () HE.

BHERAR,

Mg E, HENENSUIngXZHFHES
—NGEt, BRESAET (REHRALINt TS B
2 SRBFIIZ)

MARIERIZEE,

#EIntsfE DoubleZ B S AR A 4HIE

EEMFAESERN A RAXEL.

BONE

100

121
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WL SIPAI A
SHER B EWIE iR BONE
temspliter = éﬁf\%%&ﬁ?ﬂﬁﬁ’fﬁﬁw, KV$ Z B 6953 myiEe ()
kspliter = Eﬁgéﬁﬁﬁﬁﬁ%ﬁﬁ keyflvaluez HYES (1)
lifecycle S RWEHAEAR, 28
coreNum & gﬁ%iﬁ;ﬁ RECENERR. BEL REBHMAE
memSizePerCore B STRLNNE, REBEZAT Ms-65536 REAMAE

MB,

3.4.9. thB £

R HIENEPAI-Studioi2 BBt A 2=,

EMERLENMRIUTZD, WHZATEHERIRENLSRIRE, DERMHEN—MEKRER, NIRIRE
RHEBNER, BEEDFINEX) =pSEY)=viIR ML, HENZEXSYZEOMHTEEXA: cov(X,
Y)=E((X - ) (Y - V))e

BB U TEE—HMAER, EENWSTZAHSH:
o TIHKAT

bk 2H iR
FRIEE WAL ERMAD, REFbigint SdoubleZés!,
ZI# HENZOE, WRARE, WRKEHNE.

TR SMELNATE, NEARE, NRALHAE, B

REH 5 MB.

o PAIGES AT

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

SHEWR 2EMR R NE
inputTableName = BMANEZNER, %
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SRZSIPAI
- MeFE>
SHEWR EBRR R ZINE
WMAEF, 5% K, ZREZIFUT
1%
o Partition_name=value
. o o namel=valuel/name2=value2: Z4
inputT ablePartitio = AR BMAENFEHKX
ns
@ 38 EESIPEE, PEZ
BfERAREES (,) 2R,
ce)utputTableNam = SR, %
selectedColName BAEBIETI SRR, 4224051
s
lifecycle S BEERMHRNETE, %
- HENZOE, BETENIEEY, BUETE NN
coreNum & B[, 9999]. KINBIITHE
=N Ny 3 > -
memSizePerCore & STROHAT, RETER MB-65536 ZINBDITE

MB,

3.4.10. R RZEE

A ABENBPAI-StudioiZ I 2R RBEE,

RN RBERXALESGHNAZS T RIEL:

o RGN
HEEBIRBHENSHS N, TENSEPEHHERIANMEBRIESE LA, BIEANBBESNEN
Vax i

o AN
EEPXAAZSAAITEASIENSRZE, SEFRXEMN, #ERAZEARABIENSHER. XFIZER
BAMESEMSHAOMEMEEELETBNNGHE, MESEENNERHMEEIHF., FEAZL
WY, IEEAHIEANBRZEHIE, MESEARMESEAZS A THHERZENMREM, HE
ENAZSHEBERHAm. BEFANBESINZO M,

EEEAHE

BOESUTEE—fAR, BREBSERTESTEESH:

o TJHLAR

s 28 R
PN EEMAY, RE#EFbigint Sdoublez®,

[ -
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HERFSIPAI PAI-Studio BJLEAE- = AL 555 >

A
FERIXA
nE 2 R
RS mEFE,
, " BEUXBEMS, SEESIHENEETEEHTXE
HigE THEHUR X B 9 B R
“HE HENZOE, BEEEAEREL,
HATER
NFEL BMROHNRNTE, BUESEE 1 MB~65536 MB,
e PAIGE A
PAl -name empirical_pdf
-project algo_public
-DinputTableName="test_data"
-DoutputTableName="test_epdf_out"
-DfeatureColNames="col0,coll,col2"
-DinputTablePartitions="ds='20160101""
-Dlifecycle=1
-DintervalNum=100
SHER EBEWIE iR HNE
inputTableName = BMAXRNEIR, %
tputTableN
SUPETERERAM g HHES, %
featureColNames B BMAET, BFIIGHNFETIE, %
labelColName & BMAERD, REFINEIR, %
BAEXD, 254080 K, RAZFHUT
%
o Partition_name=value
. . o namel=valuel/name2=value2: £
inputT ablePartitio = AR £
ns
@ gm EEEIPRE, SRZ
BEFERAEXES (,) 2.
N W g e o
intervalNum = HEHAKES, BABERS. ETE %
[1,1E14),
lifecycle S EWNETEB, %
coreNum = HENZOE, BEEEREREH, REEHAE
=N Ny k%3 3 ~
memSizePerCore & STRLHNT, RERER1 MB~65536 REBMNNE

MB,
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HLEZ S PAI

ZR]l
EMMTSQUED, £RANMIE.

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;

HATEN T PARR S,

PAl -name empirical_pdf

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

o HAILH

EFFRUENS, JEELSS, BEEElabels], REE abellBRXEIIISMSAE, Filabel
HhEEHNENRT, FEENIISEKS Klabel=0flabel=1W4H, N EHMEEE,

@ $EE  EFEMYlabelFI REEEIT 1004,

o HHiLHA

BMERE, ERENFRT, FiRElabelfIbY, labelZBRHEHNULL,

5l&
colName

label

pdf

mihx

+ + + +

| colname Ilabel [Ix | ndf

#HiERE

string

string

double

double

125
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| 1.0404050505050506 | 0.1304256933829622 |

| 1.0808101010101012 | 0.13306325897429525 |
|1.1212151515151518 | 0.1356613897616418 |

| 1.1616202020202024 | 0.1382173796574596 |

| 1.202025252525253 | 0.1407286844875733 |

| 1.2424303030303037 | 0.14319293014274642 |
| 1.2828353535353543 | 0.14560791960033242 |
| 1.3232404040404049 | 0.14797163876379316 |
| 1.3636454545454555 | 0.1502822610772349 |

| 1.404050505050506 | 0.1525381508819247 |

| 1.4444555555555567 | 0.1547378654919243 |

| 1.4848606060606073 | 0.1568801559764068 |

| 1.525265656565658 | 0.15896396664681753 |

| 1.5656707070707085 | 0.16098843325768245 |
| 1.6060757575757592 | 0.1629528799404685 |

| 1.6464808080808098 | 0.16485681490034038 |
| 1.6868858585858604 | 0.16669992491584543 |
| 1.727290909090911 | 0.16848206869138338 |

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

| 1.9697212121212146 | 0.17790623634938396 |
|2.0101262626262653 | 0.1792702373286898 |

| 2.050531313131316 | 0.18057720927022053 |

| 2.0909363636363665 | 0.18182810544221673 |
| 2.131341414141417 | 0.18302393829491406 |

| 2.1717464646464677 | 0.18416576567472337 |
|2.2121515151515183 | 0.1852546770123305 |

| 2.252556565656569 | 0.18629177959496213 |
|2.2929616161616195 | 0.18727818503109434 |
| 2.33336666666667 | 0.18821499601297229 |

| 2.3737717171717208 | 0.18910329347850022 |
| 2.4141767676767714 | 0.18994412426940221 |
| 2.454581818181822 | 0.19073848937711185 |

| 2.4949868686868726 | 0.19148733286168018 |
|2.535391919191923 | 0.1921915315221827 |

| 2.575796969696974 | 0.19285188538972659 |

| 2.6162020202020244 | 0.19346910910630113 |
| 2.656607070707075 | 0.19404382424446043 |

| 2.6970121212121256 | 0.1945765526142701 |

| 2.7374171717171762 | 0.19506771059517916 |
| 2.777822222222227 | 0.19551760452158667 |

| 2.8182272727272775 | 0.19592642714194602 |
| 2.858632323232328 | 0.1962942551623821 |

| 2.8990373737373787 | 0.1966210478770638 |

| 2.9394424242424293 | 0.1969066468790639 |

| 2.97984747474748 | 0.19715077683721793 |

| 3.0202525252525305 | 0.19735304731663747 |
|3.060657575757581 | 0.19751295561309964 |

HL.ESF > PAI
== e = === = =" [ I
+ + + + +
|coll |NULL |[1.0 |0.12775155176809325 |
|coll | NULL
|coll | NULL
|coll |NULL
|coll | NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll |NULL
|coll |NULL
|coll |NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll  |NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll |NULL
|coll |NULL
|coll |NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll |NULL
|coll  |NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll |NULL
|coll | NULL
|coll | NULL
|coll | NULL
|coll |NULL

MAYRRA: 20210607

[ 3.1010626262626317 | 0.19762989056457925 |
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| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll
| coll

| coll
+

| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
| NULL
+

| 3.1414676767676823 | 0.19770313729675995 |
| 3.181872727272733 | 0.19773188285349683 |
3.2222777777777836 | 0.19771522265793107 |
| 3.262682828282834 | 0.19765216774530828 |
| 3.303087878787885 | 0.19754165270453194 |
| 3.3434929292929354 | 0.19738254426210697 |
| 3.383897979797986 | 0.19717365043938664 |
| 3.4243030303030366 | 0.19691373021193162 |
| 3.4647080808080872 | 0.1966015035982942 |
|3.505113131313138 | 0.19623566210464843 |
| 3.5455181818181885 | 0.19581487945135703 |
| 3.585923232323239 | 0.19533782250778076 |
| 3.6263282828282897 | 0.1948031623623475 |
| 3.6667333333333403 | 0.1942095854560816 |
| 3.707138383838391 | 0.19355580470939734 |
| 3.7475434343434415 | 0.19284057057394655 |
| 3.787948484848492 | 0.19206268194364004 |
| 3.8283535353535427 | 0.19122099686158253 |
| 3.8687585858585933 | 0.19031444296253852 |
| 3.909163636363644 | 0.1893420275936375 |

| 3.9495686868686946 | 0.18830284755928747 |
| 3.989973737373745 | 0.1871960984396676 |

| 4.030378787878796 | 0.18602108343567092 |
| 4.070783838383846 | 0.18477722169674377 |
|4.111188888888897 | 0.1834640560916829 |

| 4.151593939393948 | 0.1820812603860928 |

| 4.191998989898998 | 0.18062864579383914 |
| 4.232404040404049 | 0.179106166873458 |

| 4.272809090909099 | 0.17751392674406796 |
| 4.31321414141415 | 0.17585218159888508 |

| 4.353619191919201 | 0.17412134449794325 |
| 4.394024242424251 | 0.1723219884250765 |

| 4.434429292929302 | 0.17045484859762067 |
| 4.4748343434343525 | 0.16852082402064342 |
| 4.515239393939403 | 0.1665209782808102 |

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

| 4.798074747474757 | 0.1508026344442397 |

| 4.838479797979808 | 0.14833392073462115 |
| 4.878884848484859 | 0.14581612226291346 |
| 4.919289898989909 | 0.1432518277151203 |

| 4.95969494949496 | 0.1406437506896507 |

| 5.00010000000001 | 0.13799472213247665 |
+ + +
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B

BREE—MAEET—AREIBBERNAITE. EEERTRBIRGEESHORE, EOJU#TS4A

BRATHENLER,
EEAH

BB U TER—HMER, RERLBAHSH:

o TIHKAT
24
prig etk
A BISE
DEREARBAY

e PAIGS

PAI-name box_plot -project algo_public

-DinputTable="boxplot"
-DcontinueCols="age"

-DcategoryCol="y"

-DoutputTable="pai_temp_6075_97181_1"
-DsampleSize="1000"

-Dlifecycle="T7";

SHEWR

inputTable

inputTablePartitio
ns

outputTable
continueCols
categoryCol
sampleSize
lifecycle

coreNum

BB WE

il

il

el

ol

alil

o

iy

iy

b
4 SE R (A
SEE AT 2T AT
HERANREL.

b

BARIER.

wmAED, B5IIEHNIK, REZFUT
%l

o Partition_name=value

o namel=valuel/name2=value2: &4
X

@ #m  EEEIARN, HRZ
BERAESGES () HFE.

mihES, FRELZEMNRENER,

EELERLE.

AEHFED

LHSMFENR BRI R R,

mibEEwEAH. B R,

HENZOH, REEENERY,

BOANE

1000

28

RBEEMHE

> MA4RRA: 20210607
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B4 HLEEESIPAI
SHEM BEEME £ ZINE
memSizePerCore = ﬁg\ﬁllﬁ\ﬂ'\llﬂﬁ, REEERT MB~65536 ZREBHMNE

Bl

o BIANBUE

create table boxplot as select age, y from bank_data limit 100;

age y
50 0
53 0
28 1
39 0
55 1
30 0
37 0
39 0
36 1
27 0
34 0
41 0
55 1
33 0
26 0
52 0
35 1
27 1
28 0
26 0
41 0
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HLERFESIPAI o
age y
35 0
40 0
32 0
41 0
34 0
49 0
37 0
35 0
38 0
47 0
46 0
27 0
29 1
32 0
36 0
29 0
47 0
44 0
54 0
36 0
42 0
44 0
72 ]
48 0
36 0
35 0
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HL2§FSIPAI
A -
age y
43 0
56 0
42 0
31 0
32 0
33 0
31 0
39 0
30 1
24 0
24 0
38 0
26 0
41 0
34 0
30 0
37 0
68 0
31 0
48 0
33 0
59 0
44 0
28 0
50 0
33 0
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HLERFESIPAI o
age y
45 0
40 0
45 0
43 0
54 0
53 0
35 0
30 0
25 0
35 0
54 1
30 0
38 0
35 0
47 0
32 0
27 0
40 1
31 0
42 0
40 0
31 0
57 0
38 1
39 0
37 0
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ills
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age

44

o SHEE

UEiFage MIELRBIHE, YA, HMRIFIIME.

o IETHR
o MEENMBERINTEMRTR,

o MHMRENMIERMTEPR.

BEE

3.4.12. 85 H

AR HIENEPAI-StudioiZ2 BB S E .

100

80

60

40

20

-20

S 60

o

HREREELANTYD, MEREERLTATELNSHE.

BEEAHH

categoryValue
e®0
® 1

KA
ey

B & oo
o

o
]
o O © o oo
of © ] e

categoryValue

®0
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PAI-Studio T L 4= = I85>

B

ZBOESUTEE—RAR, BERRBAGSH:

o TN

W
sk

IS
7 EIRET)

iR =

e PAIGES AR

+‘+‘5&

R ARIE,

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

-DlabelCol=y

-DmapTable=pai_temp_2447_22859_2
-DinputTable=scatter_diagram
-DoutputTable=pai_temp_2447_22859_1;

SHAR

inputTable

inputTablePartitio
ns

outputTable

mapTable

selectedCols

labelCol

lifecycle

B
o BAMIE

BBk

el

iy

alil

il

i

el

il

ik
BMAENER,

BMAED, 2540/ K, REZFUT
B

o Partition_name=value

o nameTl=valuel/name2=value2: &4
X

@ 68 ;csﬁzzﬂ\ﬁzat, AR
BERESGES () HF.

UI

BHERABR,

BHERER, FREMENRME. &X
BEMRERES,

TR FEE, ATREIRBEFEZENE
RE, RBAIESMHILE.

B Int =& String F B S I EIRET

mEREGE, B X

FAR RN SR A BIRRFERIT

BAE

ot

H

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

ai_bank_data limit 10
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emp_var_rate cons_price_rate cons_conf_idx euribor3m y
1.4 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 31.4 0.869 1
1.4 93.918 -42.7 4.961 0
-1.8 92.893 -46.2 1.327 0
-1.8 92.893 92.893 1.313 0
-2.9 92.963 -40.8 1.266 1
-1.8 93.075 -47.1 1.41 0
1.1 93.994 -36.4 4.864 0
1.4 93.444 -36.1 4.964 0
1.4 93.444 -36.1 4.965 1
-1.8 92.893 -46.2 1.291 0
1.4 94.465 -41.8 4.96 0
1.4 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
1.1 93.994 -36.4 4.86 0
1.4 93.918 -42.7 4.96 0
-1.8 93.075 -47.1 1.405 0
1.4 94.465 -41.8 4.967 0
1.4 93.918 -42.7 4.963 0
1.4 93.918 -42.7 4.968 0
1.4 93.918 -42.7 4.962 0
-1.8 92.893 -46.2 1.344 0
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emp_var_rate cons_price_rate cons_conf_idx euribor3m y
-3.4 92.431 -26.9 0.754 0
-1.8 93.075 -47.1 1.365 0
-1.8 92.893 -46.2 1.313 0
1.4 93.918 -42.7 4.961 0
1.4 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
1.4 93.918 -42.7 4.963 0
-1.8 92.893 -46.2 1.334 0
1.4 93.918 -42.7 4.96 0
-1.8 93.075 -47.1 1.405 0
1.4 94.465 -41.8 4.96 0
1.4 93.444 -36.1 4.962 0
1.1 93.994 -36.4 4.86 0
1.1 93.994 -36.4 4.857 0
1.4 93.918 -42.7 4.961 0
-3.4 92.649 -30.1 0.715 1
1.4 93.444 -36.1 4.966 0
-0.1 93.2 -42.0 4.076 0
1.4 93.444 -36.1 4.965 0
-1.8 92.893 -46.2 1.354 0
1.4 93.444 -36.1 4.967 0
1.4 94.465 -41.8 4.959 0
-1.8 92.893 -46.2 1.354 0
1.4 94.465 -41.8 4.958 0
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emp_var_rate cons_price_rate cons_conf_idx euribor3m y
-1.8 92.893 -46.2 1.354 0
1.4 94.465 -41.8 4.864 0
1.1 93.994 -36.4 4.859 0
1.1 93.994 -36.4 4.857 0
-1.8 92.893 -46.2 1.27 0
1.1 93.994 -36.4 4.857 0
1.1 93.994 -36.4 4.859 0
1.4 94.465 -41.8 4.959 0
1.1 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
1.4 93.918 -42.7 4.962 0
-1.8 93.075 -47.1 1.365 0
1.1 93.994 -36.4 4.857 0
-1.8 92.893 -46.2 1.259 0
1.1 93.994 -36.4 4.857 0
1.4 94.465 -41.8 4.866 0
-2.9 92.201 -31.4 0.883 0
-0.1 93.2 -42.0 4.076 0
1.1 93.994 -36.4 4.857 0
1.4 93.918 -42.7 4.96 0
1.4 93.444 -36.1 4.962 0
1.1 93.994 -36.4 4.858 0
1.1 93.994 -36.4 4.857 0
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HLERFSIPAI A
emp_var_rate cons_price_rate cons_conf_idx euribor3m y
1.1 93.994 -36.4 4.856 0
1.4 93.918 -42.7 4.968 0
1.4 93.444 -36.1 4.966 0
1.4 94.465 -41.8 4.962 0
1.4 93.444 -36.1 4.963 0
-1.8 92.843 -50.0 1.56 1
1.4 93.918 -42.7 4.96 0
1.4 93.444 -36.1 4.963 0
-3.4 92.431 -26.9 0.74 0
1.1 93.994 -36.4 4.856 0
1.4 93.918 -42.7 4.962 0
1.1 93.994 -36.4 4.856 0
-0.1 93.2 -42.0 4.245 1
1.1 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 4.12 0
1.4 94.465 -41.8 4.958 0
-1.8 93.749 -34.6 0.659 1
1.1 93.994 -36.4 4.858 0
1.1 93.994 -36.4 4.858 0
1.4 93.444 -36.1 4.963 0

o ZHKE

ERYABRETENRET, EHFEselect
emp_var_rate, cons_price_rate, cons_conf_idx, euribor3mA4EiEs,

o IBTHR

EMBRRTHIESKEZ B ETENSHER,
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A

HLEZ S PAI

94.0

93.5

3.0

=30

=35

-40

-45

Enxribor3m

3.4.13. BXRHIBEME

RI AT

MEPAI-StudiofR Y48 X R ELAEFE,

Cons_price_rate

BXRBEZATUHE-MEREDESIZBNEXRY, REEERN[-1,1], REHTEN, count#igms)E
B IE=HTERMEE, RWHTIZEDTERE,

BREAA

BB U TER—f AR, EERAXREERAHSH:

o T

nE

FRRE

PATEMR

o PAIGESHT

T3

=

x

SREFEHRNRER, ZSHFE

e

SROHENRER, ZSHAE

o

139
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B

PAl-name corrcoef
-project algo_public
-DinputTableName=maple_test_corrcoef_basic12x10_input
-DoutputTableName=maple_test_corrcoef_basic12x10_output
-DcoreNum=1
-DmemSizePerCore=110;

SHEWR EENIE R
inputTableName 2 BMARNEIR,
MAEF, 54K, ZREZIFUT
%l
o Partition_name=value
. " o namel=valuel/name2=value2: &4
inputT ablePartitio = AR
ns
@ 38 EESIPEN, PEZ
BfERAEXES (,) 2.
outputTableNam
0P £ BiEERIIE.
zelectedColName = N S SR g ST
lifecycle & EERERNEGER,
coreNUm — 52%memSizePerCoreB st {EH, IEX
- . SBEN[, 9999],
) BABRAFR/N, BAMB, EEH, B
memSizePerCore &

EN[1024, 64*1024],

BONE

z

7z

7z

BN E2ERS
z

EININ= g
EININ= o

N
o HURERK
colo:d coll:bi col2:d col3:bi col4:d col5:bi col6:d col7:bi col8:d col9:d
ouble gint ouble gint ouble gint ouble gint ouble ouble
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
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A -
colo:d col1:bi col2:d col3:bi col4:d col5:bi col6:d col7:bi col8:d col9o:d
ouble gint ouble gint ouble gint ouble gint ouble ouble
11 104 38 37 106 51 3 91 80 97
84 30 70 46 8 6 94 22 45 48
35 17 107 64 10 112 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
e PAIGFS
PAl -name corrcoef
-project algo_public
-DinputTableName=maple_test_corrcoef_basic12x10_input
-DoutputTableName=maple_test_corrcoef_basic12x10_output
-DcoreNum=1
-DmemSizePerCore=110;
o EITER
colum
nsna colo coll col2 col3 cold col5 col6 col7 col8 col9
mes
0.211 0.059 0.259 0.348 0.287 0.478 0.136 0.195 0.389
83062 99035 80162 73902
colo 1 56572 59706 70684 32491 16254 12743 46519 00158 40949
51820 561 693 88225 39680 5116 48421 76468 085
724 586 9926 3326 0092
- i i 0.409  0.091 i 0.407 0.124
0.211 0.844 0.175 43384 35976 0.301 33726 0.118 33851
coll 56572 1 44773 07636 15057 02610 85063 91280 27739 38945
51820 77898 22159 1377 1403 74626 8044 12459 5183
724 585 4533 574 0071
0.059 0.844 0.185 0.209 0.189 0.179 0.385 0.202 0.134
ol 83062 44773 ] 18346 34839 64175 93774 88856 54569 76160
59706 64729 98863 20377 75375
77898 22805 12389 76469
561 585 3102 2014 659 213 948 3892 6655

141
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HLEEF3IPAI
- pislad
colum
nsna colo coll col2 col3 cold col5 colé col7 col8 col9
mes
0.259 0.175 0.185 0.039 0.437 0.053 0.290 0.360 0.491
col3 99035 07636 18346 1 88018 37887 81829 08564 75479 20190
70684 64729 64985 41586 74930
22159 41832 64252 10075
102 4 44
693 4533 310 009 9147 67184 986 688 ?
0.348 0.409 0.209 0.039 0.146 0.501 0.549 0.013 0.074
cola 32491 43384 34839 88018 ] 56052 60303 60243 74325 97231
15057 64985 09246 25711 61153 55918
88225 22805 64347
1377 4009 875 117 94122 4887
586 7014 955
0.287 2;5099716 0.189 0.437 2';04562 2'9186079 0.298 25316811 0.171
col5 16254 02610 64175 37887 09246 1 31087 90655 01014 39609
39680 1403 12389 41832 875 3522 82879 617 57286
9926 659 9147 6964 885
0.478 0179 - 0.167 - i i
80162 0.301 93774 0.053 0.501 29809 0.816 0.111 0.103
colé 12743 85063 98363 81829 60303 31087 1 50198 73420 63860
5116 74626 213 64252 64347 3522 80156 91872 37834
574 67184 955 462 1436 7944
- 407 2 54 i i .074 17
0.136 0.40 0.385 0.290 0.549 0.298 0.816 0.0 0
33726 08564 60243 35907 11976
col7 46519 88856 90655 50198 1
91280 41586 25711 47154 05199
48421 8044 76469 986 117 82879 80156 4469 9162
3326 948 6964 462
0.195 0.118 0.202 0.360 0.013 0.361 0.111 0.074 0.184
54569 74325 85181 35907
col8 00158 27739 75479 73420 1 63012
20377 61153 01014 47154
76468 12459 3892 10075 94122 617 91872 4469 54954
0092 0071 688 1436 0175
0.389 0.124 0.134 0.491 0.074 0171 0.103 0.117 0.184
73902 33851 76160 20190 97231 11976
col9 39609 63860 63012 1
40949 38945 75375 74930 55918 05199
57286 37834 54954
085 5183 6655 449 4887 9162
885 7944 0175

3.4.14. IE&KIE
FSEREEISHUEAKSAEERNESHH, ERHHARADEEN —MFFHENUNESMERIRIEE, K
NHIRNBPAI-Studioi2 B IE RIS .

EARIAHHAnderson-Darling Test, Kolmogorov-Smirnov Test MIQQBEI /I8 /AAER, RTTA
EE—RF ST,

e Anderson-Darling Test 2 H#AHIEN LR RMAH RS RRBEZESH NP ENDHETILR,
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A

HLEZ S PAI

MEIMEREBKA, %ILW

EEELSAREESHHIRIR,

e Kolmogorov-SmirnovE Lt R M IE S R 75 4.

o QUEEIENASEALBENANVHASEMDMABLER, NRELRLIENIMIER. EHFARE>1000
i, RASKERTHEFBHQOE, FHLEBPNMERFI—EBEZMEHER,

EEAH
EELEE U TEE—RAR, BEEESOREH:
o TS

& S R
FRIRE EEFET x
BEA:
°Z
Anderson-Darling#&3&
o &
KANEAR.
BEA:
oz
SHIRE Kolmogorov-Smirnovi& & -
o &
KNEAR.
BEA:
° =
fEHQQE
° &
KINMERZ.
T EBZOE HENZLE, BUERIEERH,
HATER
FMOHRE (MB) BMZONRE,
o PAIImLAR
PAl-name normality_test
-project algo_public
-DinputTableName=test
-DoutputTableName=test_out
-DselectedColNames=coll,col2
-Dlifecycle=1;
SHEW = R NE
inputTableName = BMAERNEIR, %
tputTableN
SUPEINEEN e HHEBRIIE, x
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SR SIPAI
HEEFES Hit
SHEWR EEWIE b:p% ZINE
selectedColName  __ MARBEIZXRE, THFEFESY, KB %
s = #3DOUBLEZBIGINT,
:lsputTablePartitio = BAENRZIR. -
enableQQplot & {EAQQEWI, BUE Atruezifalse, ture
enableADtest = fEAAnderson-Darling#® 3%, EUE ture
Atruezffalse,
enableKstest = f#FKolmogorov-Smirnovi& s, BUE ture
Htruegfalse,
lifecycle = BERHENETER., BUEAEY, B=- P
[=] _Io
52% memSizePerCoreBtxi{EH, BUER
coreNum S EEH., ZASREHASIBE=ITERE -1
instancef % £,
BB RABFEAN, BAMB, BUEAIEE
memSizePerCore S #, SEEHN(100, 64*1024), RAESRER -1

NEIREWTERFRERAN,

Bl
o BIRLER
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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 xfrom dual
union all
select 4 as x from dual
union all
select 5 as x from dual
union all
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;

e PAIGS

PAl-name normality_test

-project algo_public

-DinputTableName=normality_test_input

-DoutputTableName=normality_test_output

-DselectedColNames=x
-Dlifecycle=1;

o HIALH

WMAKT: EREFEHENT, XFERESY), 28 HDOUBLEEBIGINT,

o HiHLEA

BN BNERER, SRRNFZRUOT. ERFERIIK:

p=test A7 X 2Anderson-Darlina#i 36 5 Kolmogorov-Smirnovig I B4 £ ,
24 enableADtest Atruedf enableKStest Atruelf<iHEE,

o

p=plot 2QQEIEIE, 4 enableQQplot NtrueltLEHEIE, HEMH p=test K%, A
2 p=plot B, testvalueFiEREMNEIE (QQEHIXEH ) , pvalueFlid RINERMIES S B FEAEL

#& (QQEMIYH) .

k=S

colName

testname

HiRAE

STRING

STRING

aX

k=

10305
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HLERFESIPAI G
e HimRE aX
testvalue DOUBLE HI8{E/ QQEIXEH
pvalue DOUBLE LI HIpE/QQE Y
p DOUBLE nRE
BWHEROT,
+ + + + + +

| colname |testname |testvalue |pvalue |p |

+ + + + + +

[x |NULL |1.0 |0.8173291742279805|plot |

|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 |
+ + + + + +

3.4.15. B0 %%

BEELCEKIMLE, SOUUEMMER —PMERIAMRIASEIRRL, BLEKHENEHEERRTIRASE
NATSRE, SHEEEX, WANEEARAFESE

E—PER, EENERTEHEEHSMENENLL, BZHANEH, —EﬁﬁHNMqu . HXE
EHEL, BAERENRREBIREEEEQGHS, BRANES, F— ﬁﬁiWArﬁmwNm
RE. AXMERD, BEI/NNREMGHENUMENSLLRRER, #Fﬁf%ﬁufﬁ¢ ®EET
—REAMEBCEIML.

kEAH

ZBOES U TER—fAR, BESCEKHMEASH:

o T

Dk 24 P
FRRE prieac =271 x
BHRE TIMUEL FIAEAT00,
HENZOE HEOZOH, BENEEH.
AT M
BM&OBIRE (MB) BMROBIRE.
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SRZSIPAI
A MeFE>
o PAIGE AR
PAl-name LorenzCurve
-project algo_public
-DinputTableName=maple_test_lorenz_basic10_input
-DcolName=col0
-DoutputTableName=maple_test_lorenz_basicl0_output -DcoreNum=20
-DmemSizePerCore=110;
SHEW =R WK R ZINE
inputTableName = BWMAEZNER, b
ZutputTableNam = B S RAIE. %
ColName - BMANFERIGER, ZIFEELSY, 5120 £
- FEREXES (,) HRK.
N & MIEL 100
BMAEF, 5% KX, REZIFUT
%
o Partition_name=value
. . o namel=valuel/name2=value2: &4
inputT ablePartitio = AR %
ns
@ 38 EESIPEN, PEZ
BfERAEXES (,) 2R,
= B wEH HEEHE
lifecycle = ?EEEHJHh%E(]E A, BRENEY, B 28
fiI: X,
5% % memSizePerCorefe X {EH, BUER
coreNum & EEY, ZASRIBEMASUREITERZ INEMIHE
instancefJ#( .
AN e v - >4
memSizePerCore = BABRRFR/N, BAMB, BUEAIER SAE TS

Nl

1. R TNIXEE

col0:double

#, SEERN(1024, 64*1024),

147
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HERFSIPAI B

col0:double

10

2. AT TPAIGL,

PAl-name LorenzCurve
-project algo_public
-DinputTableName=maple_test_lorenz_basicl0_input
-DcolName=col0
-DoutputTableName=maple_test_lorenz_basicl0_output
-DcoreNum=20
-DmemSizePerCore=110;

3. EERUER, WTERAT.

quantile colo

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
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HEEFSIPAI

A -

quantile colo

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 1

92 1

93 1

94 1

95 1

96 1

97 1

98 1

99 1

100 1

3.5. JlE8FY
3.5.1. —9%

AKX AENBPAIStudioiREN — A2 &%, SR&MEIFaEN. BERII"m%. GBDT 7%, PS-
SMART Z 22 K PSiBiE[E 5 — 13,

LSRR 2
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WP PAI-Studio T L 4= = I85>
A

ZIFEENSVM (Support Vector Machine) 2EFARIHEIBICHN—MNRFIFiE, BEIFIKREMKIE
ML, BREZINZHEED, NMIMEEXEMESECERIME, ZE&EZIFDSNEERNEIZRE
BRI, EARIMEILIES N E 4720 Trust Region Method for L2-SVMER S, ZE R R TiFEZH

BB U TES—ME R, EEAMFRENAGSH:
o TIHKAT

s 2 IR
$FAES BIAG, 4FBIGINTFIDOUBLEZEY

ZRIEE
R ¥ 35BIGINT . DOUBLERSTRINGZEY

_ BfrEEE, URKREE, WRSKHIEE, MBER

ERFNREE PIRAZERA, BNFDIESE,

SHEE EAETEHEF EFNERE, BAMERT.0, BUEBERN(O, +x),
RBIESTTEF AEINER, BIAMERNT.0, BUEBEN(O, +x),
SR # iR, BAEX}0.001, BUEEEIN(O, 1),
THE RO MEXREE, WRERFZEHHE.

HiTEM
BN ZONRE MBREE, WRLEEHHE. BAIAMB,

o PAIGES AT

PAI -name LinearSVM -project algo_public
-DinputTableName="bank_data"
-DmodelName="xlab_m_LinearSVM_6143"
-DfeatureColNames="pdays,emp_var_rate,cons_conf_idx"
-DlabelColName="y"

-DpositiveLabel="0";

-DpositiveCost="1.0"

-DnegativeCost="1.0"
-Depsilon="0.001"

SHER BREWNIE R ZAE
inputTableName = BMARNER, %

WMAZD, 25407 K, REXE
PAT#:

o Partition_name=value

o namel=valuel/name2=value2: £

LK BMARNRENK

o

inputT ableParitions
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PAI-Studio o] L& = HIAL25 5>

SR SIPAI
el Ll
SHEWR BRIk R ZINE
modelName =] HEPEREZIR, I
featureColNames 2 MAEP, BFIINLNSESZ. x
labelColName = MAET, RBIINER, I
positiveLabel & EFIE, ;ilatzlflﬂiﬁth, P
=1
. EfINRERE, MEAETEF., BUEE
Pz
positiveCost & (0, +o0). 1.0
negativeCost = RBINERE, RAIETREF, BUETE 10
- E4(0, +o), '
epsilon = W EE, BUESEEA(0,1), 0.001
BMASBREATGEERX, ETEE
enableSparse &= . false
H{ture,false},
itemDelimiter & éfﬁué%%&?@ﬁ%ﬂﬁ%iﬁﬂ?, KV Z wWXES (,)
AR .
. HMAZHIEARGRER
3= - = .
kvDelimiter A B, keyHlvalueZ BB, BEYES (1)
coreNum = HENZOE, BETEAEREL, REBAE
) SMZONANTE, BUESEEAT -
= i
memSizePerCore A MB~65536 MB. REEHNE
LM ZFREH R
1. EAMTIIEREIE.
id y fo f1 f2 f3 f4 f5 fé f7
1 -1 0.2941 2'74874 281 803 0.2929 -1 8602081 4 0.5311 0.0333
18 29 7 333
2 +1 0.8823 0.1457 2'702819 0.4141 -1 0.2071 0.7668 0.6666
53 29 41 53 66 67
3 -1 0.0588 8'68391 2'003491 -1 -1 0.3055 0.4927 0.6333
235 14 41 33
i ) 0.0819 i i i
4 +1 0.8823 0.1055 672 0.5353 0.7777 0.1624 0.9239 -1
53 28 54 78 44 97
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HLERFSIPAI

- il

id y f0 f1 £2 f3 f4 f5 f6 £7

5 -1 -1 gf%g 0.3442  0.2929  0.6028 2'2846 (7)'68872 -0.6

62 29 37

6 +1 0.4117 2;658 ?'52131 -1 -1 0.2369 0.8949  -0.7
65 6 62

7 -1 0.6470  0.2160  0.1803  0.3535  0.7919  0.0760  0.8548  0.8333
59 8 28 35 62 059 25 33

8 +1 3'11764 3'91 7 -1 -1 2‘10521 0.9521  0.7333

78 33

9 -1 0.7647 8;39798 2'11475 0.0909 2'82836 0.0909  0.9316 2;307666
06 091 091 82
) .2562 5737 )

10 -1 0.0588 21 >0 35 3 -1 -1 -1 0.8684 0.1
235 88

2. EAIMTUKEUE.

id y fo f1 f2 f3 f4 f5 f6 f7
i .0854 442 - ) )

1 +1 0.8823 008 04426 6161 -1 0.1922 07250  -0.9

271 23

53 62 5 21

2 +1 0.2941  0.0351 -1 -1 -1 0.2935  0.9043  0.7666
18 759 92 55 67

3 +1 0.8823 2'12462 ?'52131 02727 -1 0.1713 09812 -0.7
53 27 86 13
) .507 27 - - 0491

4 -1 0.1764 2850 > 29 86 04141 07021 gocllg 0.4756 0.1
71 a1 28 62
) 0.8391 ) )

5 -1 05204 o 39 -1 -1 -1 0.1535  0.8855  -0.5
12 02 68

6 +1 0.8823 2'12462 0.0163  0.3535 -1 2;‘01670 0.6276 -1
53 934 35 69
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HLEZ S PAI
VLS -
id y f0 f1 £2 f3 f4 f5 f6 £7
7 -1 0.8g23 08190 02786 0 3g73 01922 00076, o006
95 89 5 8574
53 15 29 67
- - 0.0163 - - - -
8 +1 08823 00753 0.4949  0.9030 0.4187 0.6549  0.8666
53 769 49 73 78 9% 67
527 3442 - 2 -
9 +1 -1 285 6 223 0.2121 = 0.3569 2 369 08360 -08
21 74 38
) 0.1155  0.0163  _ - ) ) -
10 +1 08823 . 034 0.7373 05697  0.2846  0.9487  0.9333
53 74 4 5 62 33

3. BIBWTXER, ¥EESLEERE,

‘I exampl...in_SVM &) |

©

I s A1 exampl_t_SVM_ (&)

| & mmeas ©)

4. EELMIFHRENAGNSY (RENTEREPNSH, HRSHERRNE) .

i 2 R
$F1ESY wEEfo, f1, f2, 3. f4, f5, f6R%f751,
FRIEE
&5 &y,
5. ZfTX, EEMNER,
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PAI-Studio TJf{LEE- S F>

DR a4
HLEEF3IPAI A

0a . prediction_resulta prediction_score prediction_detail «

1 +1 +1 0.157504271402205...  {"+1™ 0.1575042714022059 "1™ -0.1575942714022959}

2 +1 +1 0.6614698832250897 {"+1" 0.6614698832250897, "1™ -0.6614698832250897}

3 +1 - -0.0333647409587674 . {"+1™-0.03336474058767432,"-1" 0.03336474058767432}

4 - - -0.7993936496277533 {"+1™ -0.7993036406277533, "1™ 0.7993936496277533}

L] - - -0.062511633256538_..  {"+1" -0.06251163325653875, "-1": 0.06251163325653875}

6 +1 +1 0.095662488068409 .  {"+1™ 0.09966248806840972, "-1™ -0.00966248806840872}

T - - -0.7519810414882623  {"+1™-0.7519810414882623, "1™ 0.7519810414882623}

8 +1 +1 0.180293970573986 .  {"+1™ 0.1802939705739862, "1™ -0.1802939705739862}

] +1 - 0.1196222721567562 {"+17 -0.1196222721567562, ™1™ 0. 119622272156T7562}

10 +1 +1 0.4110490612942082 {"+1™ 0.4110490612942082, 1" -0.4110490612942082}

BEEP =R

#.
o T

&

FRIRE

SHRE

wiTREM

o PAIGES AT

WERKES

B x5

EXE

EERREYIE

1E I T

RAELRE

NUES -

RMNEEIRE

%A

B ERAEH

BELPAZHRAGZFHRRERAZHIEER . PA-StudoZHFEI A HPAGSHN AR, BEZAKS

B
[

BALIRED, ATIIZNES. XFHFDOUBLER
BIGINT 22,

@ #B BESEREBIHTA.

BABIRRT, BRFIER,

To

BMABIREREARBRER,
F#HNone, L1RL2ER

EIAE 100,

MR ENIANone, NiZSH LM,
2XiA{E490.000001,

RRBHAE.

RBEEWNDE,
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F=ZSIPAI
A e
PAI -name logisticregression_binary
-project algo_public
-DmodelName="xlab_m_logistic_regression_6096"
-DregularizedLevel="1"
-DmaxIter="100"
-DregularizedType="11"
-Depsilon="0.000001"
-DlabelColName="y
-DfeatureColNames="pdays,emp_var_rate"
-DgoodValue="1"
-DinputTableName="bank_data"
SHER ERWIE SR HNE
inputTableName <3 BMAENEREZ, b
MAERD, BFIIGNFLETE,
featureColNames ES FRE#UES!
: @ g BEREREBYHETS.
labelColName 2 MARNIRESE, %
BAEXD, 25408970 K, RAZFHERX
BIE:
o partition_name=value
o namel=valuel/name2=value2: S&KH
inputT ablePartitions = X o
@ wB EEEIPRE, AREE
REXES (,) 7R,
modelName 2 BHENERSZ, T
regularizedType & ENbER, BYEBEN{11','(2",'None'}, ]

) - ENZRE, R regularizedTypeINone,
regularizedLevel = %24 1.0
maxliter = L-BFGSHIER RIER IR EL 100

WEIRZE . 1ZSHEL-BFGSEAN L IEEH,
epsilon = AR &R Blog-likelihoodZ Z/NFiZ1E, 1.0e-06
ERELE,
goodvalue = EfrEEE, ZH2N, BEIIIGRBEXHN %
. labelfE, MNBAZE, WRKEHENSE.
MABEEEABREL, REEE
enableSparse = . false
A{true,false},
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HLEEZ S PAI A
SHEWR =W SHGAR ZANE
) . WMAZHIREABRERN, KVIZEHNAE SR
itemDelimiter = EES (,)
o
kvDelimiter = fﬁujg\%;&ﬁj\]mmﬁﬁw' keyRvalueZ BIES ENES (1)
Jﬂmﬁe
coreNum = ZINE, REBAE
memSizePerCore & BAZOMERBNIRTES, BAIAIMB, RAEHNE

PAHERKVIER B RHBEEIE, WTERAT. EditemDelimiterZRKVTZ BB A FRAF, kvDelimiterk
~keyHvalueZ B S FEHF .

key_value

1:100,4:200,5:300

1:10,2:20,3:30

@ 8 KVISNEARS| (MOFFIA) ERkey, MBHEATHETkey, NRKRE.

ZEE A5 % R6
1. EASQUEE, ERIIGHIE.

drop table if exists r_test_input;

create table lr_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 all
select

cast(0 as double) as f0,

cast

0 asdouble) as 2,

cast(0 as double) as f3,

cast(0 as bigint) as label

from dual
union all
select

(

cast(1 as double) as f1,
(
(

cast(0 as double) as f0,

ractlN ar AAaiihlA) A~ £1

> MA4RRA: 20210607
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A

HLEZ S PAI

2. ERAPAGS, RREELEIF - HEAKNINILESH.

LGDL\U ad UUUUIC} ad>ii,
cast(1l 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 2,
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 2,
cast(0 as double) as f3,
cast(0 as bigint) as label
from dual
union all
select
cast
cast

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

MBI GEIEER test_inputill T,

—_ o~ —~ —~

fo 1

1.0 0.0
0.0 0.0
0.0 0.0
0.0 1.0
1.0 0.0
0.0 1.0

f2

0.0

1.0

0.0

0.0

0.0

0.0

f3

0.0

0.0

1.0

0.0

0.0

0.0

label

157
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HEEFSIPAI
- A
drop offlinemodel if exists Ir_test_model;
PAIl -name logisticregression_binary
-project algo_public
-DmodelName="Ir_test_model"
-DitemDelimiter=","
-DregularizedLevel="1"
-Dmaxliter="100"
-DregularizedType="None"
-Depsilon="0.000001"
-DkvDelimiter=":"
-DlabelColName="label"
-DfeatureColNames="f0,f1,f2,f3"
-DenableSparse="false"
-DgoodValue="1"
-DinputTableName="Ir_test_input";
3. EAPAGS, RETNAMHSH,
drop table if exists r_test_prediction_result;
PAl -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";
4. EEMNLE R XK test_prediction_result,
label prediction_result prediction_score prediction_detail
0 0 0.9999998793434 { “0” :0.9999998793434426, “1" :
426 1.206565574533681e-07}
] ] 0.9999997995741 { "0" : 2.004258650156743e-07, “1" :
35 0.999999799574135}
] ] 0.9999997995741 { "0" : 2.004258650156743e-07, “1" :
35 0.999999799574135}
0 0 0.9999998793434 { “0” :0.9999998793434426, “1" :
426 1.206565574533681e-07}
0 0 0.9999998793434 { "0"” :0.9999998793434426, “1" :
426 1.206565574533681e-07}
0 0 0.9999998793434 { "0" :0.9999998793434426, “1" :
426 1.206565574533681e-07}
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A

HLEZ S PAI

GBDTZ— 93

GBDT (Gradient Boosting DecesionTree) ZAXEZENRIEZIREHNE, NRSMEEXRTEHE, WAL

B, RzARHE,

PAI-StudiosZ B IT ML B PAG S AR, BEZAHSE:

o T

D

FRRE

HhTEMR

o PAIGES AT

EEFRAESY

TR

EES A5

metricER

WHHE

FIER

WERREH KL

I 2R R S5 1 Lo 1

RAHFH

= HUE He )

HFREDHEERY

BEAL B AT F

H .

H

[

BALIRERED, 25I4KHES. XFDOUBLER
BIGINT 22,

@ E  EFIME R ALEIT800,

{RSZHEBIGINT 8,

X#FDOUBLERBIGINT 28, BB ERMER—A,
XIENDCGRDCGHR!,

BUESEE /91~10000,

BESERA(0,1),

B{EEEAN(0,1),

BEERF(0,1).

EESEE A1~1000,

BESEREA[0,1).

EESEE1~100,

EESEEA1~1000,

E&EsEEA[0,10],

EESEE A1~1000,

RARERALUEE, BIDEIIGHNIAHE.

ZHRBERARIRE, BPEAE. BUEEEN1024
MB~64*1024 MB,

159
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W25 pAl PAI-Studio ]l {LEE4E %%MJLE&:—LT
A
PAI -name gbdt_Ir
-project algo_public
-DfeatureSplitValueMaxSize="500"
-DrandSeed="0"
-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"
=V
B Gl - HiAE
inputTableName = BMARNER, %
featureColNames = mAED, BFIIEGSIESE, FrE#E%s
labelColName 2 BMARPEIRETIZ, %
WMAED, S5, ZFELE
&
o Partition_name=value
o namel=valuel/name2=value2: ZHK
inputTablePartitions = X RETKX
@ wy WREESIHR, NER
BXES (,) 7.
modelName = WHERER, %
| T N
outputimportanceTableN g S ETE %
ame
groupIDColName & HIEH A, E=ES
> MHRRA: 20210607 160
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SR SIPAI
e n&
=N
¥ =EE e BiAE
%k
KR EIELAT 28
o 0: GBRANK
o 1: LAMBDAMART_DCG
lossType & o 2: LAMBDAMART NDCG 0
o 3: LEAST_SQUARE
o 4: LOG_LIKELIHOOD
MetricEB#ELATRE :
o 0: NDCG (Normalized Discounted
metricType = Cumulative Gain) 0
o 71: DCG (Discounted Cumulative Gain)
o 2: AUC, {UER T labelBERNO/ NG S
treeCount = W=, BUEBEN1~10000, 500
shrinkage = Z3EE, REEERHN0,1). 0.05
maxLeafCount & RAHFE, BUEBEN1~1000, 32
maxDepth = MR XRE, BEEREA1~100, 10
HFHEAZPNERD , SEEA
minLeafSampleCount = TP P RENNRDERL, BETEER 200
1~1000,
sampleRatio S SR ERFARLA, BUETEEA0,1), 0.6
featureRatio = WERERNSSELLE, BUESERA(0,1). 0.6
GBRank Loss®BITaus#y, BUETEE
i~
tau 5 H[01]. 0.6
P = GBRank Losstip£4, BUESBEA[1,10], 1
randSeed = FEMEFF, BUESEEA[0,10], 0
= fERANewtoniEERFFX, BUETERE
newtonStep o . 1
7{0,1},
featureSplitValueMaxSize = BENRHNEREE, BETEEN1~1000, 500
lifecycle & WMERNETEE, %
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@ e
e GBDT5GBDT_LREVIABIRIC R LB ARG, & GBDTEKIA Aregression loss:mean squared
error loss, GBDT_LRERIA Alogistic regression loss, ErPAGBDT _LREEFHEBRKRE, &%
SHIREREXRH,
o GBDTHY4FAEZ! . RS RAAIURZFFEERE,
o JEIEZROCHIZE, FNAGZEEZEBREEE.

GBDTZH ¥R HA
1. EASQUEA, EMIIGEIE.

drop table if exists gbdt_lr_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 f3,
cast(0 as bigint) as label
from dual
union all
select
cast(0 as double) as f0,
cast(1l asdouble) as f1,
cast(0 as double) as 2,
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(1l as double) as f2,
cast(0 as double) as f3,
cast(1 as bigint) as label
from dual
union all
select
cast
cast

0 as double) as f0,

0 asdouble) as f1,
cast(0 as double) as 2,
cast(1 as double) as f3,
cast(1 as bigint) as label

from dual

union all

select
cact(1 ac danhle) ac fn

—_— o~ —~ —~
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Svie L v Mv vt v vy

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 2,
cast(0 as double) as f3,
cast(0 as bigint) as label

from dual

) a;

I ZREER gbdt_Ir_test_inputfl R,

fo

1.0

0.0

0.0

0.0

1.0

0.0

f1 f2
0.0 0.0
0.0 1.0
0.0 0.0
1.0 0.0
0.0 0.0
1.0 0.0

2. {FAPAIES, BRGBDT Z A LAMZ4E%.

drop offlinemodel if exists ghdt_Ir_test_model;

PAI

-name gbdt_Ir

-project algo_public
-DfeatureSplitValueMaxSize="500"
-DrandSeed="1"

-Dshrinkage="1"
-DmaxLeafCount="30"
-DlabelColName="label"
-DinputTableName="gbdt_lr_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"

3. EAPAIGS, RRXFMNAHSH.

f3

0.0

0.0

1.0

0.0

0.0

0.0

label

163
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drop table if exists gbdt_Ir_test_prediction_result;

PAl -name prediction
-project algo_public

-DdetailColName="prediction_detail"
-DmodelName="gbdt_Ir_test_model"

-DitemDelimiter=","

-DresultColName="prediction_result"

-Dlifecycle="28"

-DoutputTableName="gbdt_lr_test_prediction_result"
-DscoreColName="prediction_score"

-DkvDelimiter=":"

-DinputTableName="gbdt_lr_test_input"

-DenableSparse="false"
-DappendColNames="label";

4. EEWMNLE R Rgbdt_Ir_test_prediction_result,

label prediction_result
0 0
0 0
1 1
1 1
0 0
0 0

PS-SMART — 9%

prediction_score

0.9984308925552
831

0.9984308925552
831

0.9982721832240
973

0.9982721832240
973

0.9984308925552
831

0.9984308925552
831

prediction_detail

{ “0" :0.9984308925552831, “1" :

0.001569107444716943}

{ “0" :0.9984308925552831, “1" :

0.001569107444716943}

{ “0” :0.001727816775902724, “1"

0.9982721832240973}

{ “0"” :0.001727816775902724, “1" :

0.9982721832240973}

{ “0" :0.9984308925552831, “1" :

0.001569107444716943}

{ “0"” :0.9984308925552831, “1" :

0.001569107444716943}

SHPRSEEPS (Parameter Server) BAFHBRRMEN B L RELILES, SMART (Scalable Multiple

Additive Regression Tree) 2GBDT (Gradient Boosting Decesion Tree) EFPSSLIAILCE %, PS-

SMART 2 F B2 AR LT ARENINGES, TUELTFHRADET. B, PS-SMARTHFSHEIER

AREHZEEASFHUEEAR,

PAI-StudioZ#5E T oI ML HPAIG SN AR, BB ZEAHRSH:

o T

Dk

W
o

EERHRKI

Py

B KVZ BERZEAIE, keySvalueZE{EHRH

BXES (1) 7@, #141:0.33:0.9,
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g HLEZ S PAI
it s iR
PRIRE WAED, BFIGNETE, NERNKIEEDense
. , B, NHAEEELUE (BIGINTEDOUBLE) %, 0
RS S AHIEE Sparse KViET, HkeyFlvalue 2H{E
B, M HEEIEESTRINGEE!
e MAEHARSE], TIESTRINGRAERR MR LKL
RS T, MUTHERE , Flin— % b im0,
EENEF BT AT ST REAATINAY, STISHE X,
Y #negative loglikelihood for logistic
WL iEiRER regression. binary classiffication errorfArea
under curve for classificationZ8!
P E e Y GEIRE SR E L,
WEARE ENENS, MRERIMHTHA,
- MEEENE, TRSAMERTES, HRBEEY
BRRRLA =, TS,
» MESENE, FEMMHIHTES, MEEES
RERHILH =, NTMRYIL.
BEIFHAAN, ZEREER, HFHMENT
EHMEA N
LIRS RAM W99, MBEEBS, VEAZSHE,
s BHFTAKN, ZEREBA, HFSENENTE
BHRE L2ETRAM WIS, MBIHE, WEAZSKE.
P ER BESEE 5 (0,1).
. M SketchiIBIN ML S A, ZEHIEHR/N, HEH
T Sketchil & BHE. —REPHIME0.03, EEFNRE.
P HEBRMEENRNREEA. REREEKX, HR
BARST.
SRS BN SABED, MEGEHERREN, REE
VS ZBY, WRALBHSQUEISHEMIHE,
2BRER A REA B A TAE.,
TEAER G, EEMA P BRSMENRE . R G,
WL EE R ZEASROEEEERER G, ZETENED
REBEMRARBER,
HERLH BANRAEDHE.
AT R . . e
SR AN BAMZMEBNRNE, BAAMB, BEEEFIESE,

e PAIGRES AR

RRESBHNE.
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#i)l1%5.
PAl-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"
-DoutputimportanceTableName="pai_temp_24515_545859_3"
-DlabelColName="label"
-DfeatureColNames="f0,f1,f2,f3,f4,f5"
-DenableSparse="false"
-Dobjective="binary:logistic"
-Dmetric="error"
-DfeaturelmportanceType="gain"
-DtreeCount="5";
-DmaxDepth="5"
-Dshrinkage="0.3"
-DI12="1.0"
-Dl1="0"
-Dlifecycle="3"
-DsketchEps="0.03"
-DsampleRatio="1.0"
-DfeatureRatio="1.0"
-DbaseScore="0.5"
-DminSplitLoss="0"
#3M,
PAl-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,f3,f4,f5"
-DappendColNames="label,qid,f0,f1,f2,f3,f4,f5"
-DenableSparse="false"
-Dlifecycle="28"
TR ¥ =A% b ZINE
WMAERD, BFIIEHESES ., MRBAERR
featureColNam Densetgz, M REEIEHZEEUE (BIGINT 5
o 2 DOUBLE) &, fNRMMARZSparse KVIED, %
BKVig R dhkeyflvalue2 FEZRR, M HEE%ER
STRINGZE!,
MARNIRET, ZIFSTRINGREEZER, W
labelColName 2 REAIFME, WXSIFHERE, fln=ans %
9001,
weightCol = DT AR AT REAEA TN, SIS EUEZEE, I
EEABEER, BUESEE Aftruefalse}, iR
enableSparse B BRBKVZ EERSIENE, keySvalueziafE  false
RAEXES (1) 7. #01:0.33:0.9,
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22 SIPAI
i MeFE>
HIES
1B S EEWIE R ZINE
|:putTableNam = W AEHZIR. x
modelName 2 HHERZR, T
outputimportan - BUBTESHENES, %
ceTableName
ir?putTableParti = R N ds=1/pt=1, x
tions
outputTableNa = B EMaxComputedyzk, T#HFIEX, FAF %
me - Y, SALET SMART BOFI A 43R ER
lifecycle & BWHENEDE, 3
- o BEirRECEER, WEHTZNERINLG, ik
objective = ) o I
#binary:logistic,
WERERTAIEIREER, Bt ELogview X4
CoordinatorX i fstdout, SZIFIAT R :
o logloss: R oIk AInegative
loglikelihood for logistic
metric = regressiona! x
o error: RO F X PEbinary
classification error,
o auc: RO F X P EIArea under
curve for classificationZ8!,
treeCount = WHE, SII4EBEARKIEL., 1
maxDepth & NERRRE, BUEEEA1~20, 5
. HIREHLLE, BEEESN(0,1], MEEE
o<
sampleRatio | $91.0, MR, 1.0
. SSAEEAELER, BUESEREA(0,1], MNREUE
=
featureRatio 5 1.0, MEFREHE, 1.0
1 - LIETREAEY, Z2HEEX, HFTRAHE 0
. 8, MEINE, WEKiZSHE,
PN LESIRAY ., Z5HEER, HFHasHH
= = y .
2 B4, MBIHS, NEKAESHE, 10
shrinkage & BEEEA(0,1). 0.3
iESketchII B ML RSE, @
= 730(1.0/sketchEps), ZS&EM/N, KRISHIHE
sketchEps 8 WE, —MERARINE, TEFIRE, BET OO
EA(0,1),
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Hit
R 2H EENIE R ZAE
MinSplitLoss - NPT AFRENR/MREATL, ZSHEY 0
P : X, AEMET,
BEME R AYSEID, Rt ER SR,
featureNum & REEZSH, WREARBHNSOUES BNt %
#,
baseScore = FREHEANIBEITNE. 0.5
HESEEE MR, G8F:
o weight: FEER D, ZAFEMER RN
featurelmporta - REL ain
nceType = o gain: FEEEG, ZHETRNERIGHE. K
o cover: EEEDP, ZFEENHTAEEN
HEARH,
coreNum & BINE, ZEHEMK, BEXBTENR, ;Zﬁﬁi}]ﬁ
BARSH
. ' AN
memszepercor & SMLERINE, A, ZHEDD
PS-SMART Z 52/~ 4l
1. EASQLESR, £MIlZREEE (LADenset& iz AA) .
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drop table if exists smart_binary_input;

create table smart_binary_input lifecycle 3 as

select

*

from

(

select 0.72 as f0, 0.42 as f1, 0.55 as 2, -0.09 as f3, 1.79 as f4,-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 f4,-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 f3,-1.7 as f4,1.13 as f5, 1 as label from dual
union all

select 1.24 as f0,-0.68 as f1,1.82 as f2,1.57 as f3, 1.18 as f4, 0.2 as 5, 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 f3,-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 f2,-1.19 as f3, 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 3, 1.55 as f4, 0.53 as f5, 0 as label from dual
union all

select 1.19 as f0,-1.18 as f1,-1.1 as f2, 2.26 as f3, 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 f2,-4.5 as f3,-1.31 as f4,-1.8 as f5, 1 as label from dual
) tmp;

ERBINGEIENT .

F=a - - - - - - -
1 072 D.42 055  -008 3 | 12 0
2 122 (4033 (155 | 092 | 004 | O

3 02 -0.55 28 048 7 3

4 124 0.68 82 57 8 02 0
5 085 019 006 D55 03 0.08

6 0.58 39 | 005 218 D02 7 0
7 048 079 2.52 119 09 04

8 1.02 088 082 1.82 1.55 053 0
g 9 | 118 2.26 122 0.92 0
10 278 | 233 118 45 -131 | 18

2. BIBMTEE, ¥EESREA2E,
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gsq_sm...1500_n &)

I
.I T'\.
| Dpss.iis1 @
| .|' I. .
I
A p

Faim-2

3. BEEPS-SMARTZ_ N AHHNSH (BREWNMTEERINSH, ERSHEERIIAE) .

@ | || ©Ps-smarT T2 @ | | © cates_mart b

)

s 25 iR

YSAES w0, 1, f2, 3. f4, Kf5%1,
ZRIRE

RE5 %% labeldl,

AR R j%&4EZArea under curve for classification,
SHIKRE

A5,

N E

4. EEH—TNAHOTONER,

Fsa Na - 2. Ja Ha Ba abela a
1 o2 042 gss 008 179 A2 0 0 0.5563381910324007 {"0":0.5563382208347321,™
2 123 £33 -155 092 -004 01 0.6076213121414185 {"0™ 0.3923786878585815

3 02 055 -128 048 17 13 0.5768264532080233 {"0":0.4231735467910767, ™
4 1.24 068 182 157 18 02 0 0 0.709690093994 1406 {"0™ 0.709690123796463, "1
5 085 019 006 055 031 0.08 0.7265769839286804 {"0™0.2734230160713196, ™
6 058 -138 005 218 002 71 0 0 0.55T3073625564575 {"0":0.5573073327541351,™
T -048 079 252 -1.19 09 -1.04 0.5777847170829773 {70 0.4222152829170227, ™
8 102 D88 082 82 55 0.53 0 0 0.7096900939941408 {"0": 0.709690123796463, "1
] A9 1148 - 226 22 0.92 0 0 0.7095900930941408 {"0":0.709690123796463, "1™
10 278 233 18 -45 -131 18 0.7265769839286804 {"0™ 0.2734230160713196, ™

Hdiprediction_detailZlB9 1% RIEF, 0FRREH,
. BAPS-SMARTHUIAHHITVER.

" 0.4436617791652679}

"1™ 06076213121414185}
" 0.5768264532080233}

- 0.290309876203537}

© 0 72657T60830286804)

" 0.4426026672458640}

©0.5777847170829773}

- 0.290309876203537}

0.290309876203537}
0 7265769639286804)

> MA4RRA: 20210607

170



PAI-Studio TJfL{LEEE- E L F >

" HLEFESIPAI
F=a a ~ ~
1 0 0.4066115617752075 22222
2 1 0.5709302425384521 22112
3 1 06125051379203796 11111
4 0 0.3217407166957855 21221
5 1 0.6954338550067627 12112
5] 0 0.4794751703739166 21111
7 1 0.5404130757156372 12222
8 0 0.3217407166957855 21221
9 0 0.3217407166957855 21221
10 1 0.695433B550567627 12112

Hop

o prediction_score: FRFUNEFIBMER, MNRZEKXTF0.5, NWRRMNERAIERS, RZNLE
RAR%H,

o leaf_index: RRFMNHFHRES, FMEFEAEN (WHE) 1, SEMIN—DMEE, ZHF
ETREAEEXEHHFTANES.

@ 88 PS-SmartHAHEE—Flstring X B HIEE R label, BiZFIREEREZHENULL, TTLL
Y S ASE ) 5T 2 A SR 4R M B4R A string 288

6. AR BEPS-SMART Z4r X AM, AREXE, EEEEHE > EFHLHE3, EERITEENX.

FE’T%A - -

1 0 0.55690338015556335

2 1 0.21714292466640472

3 4 0.21382322907447815
Ho:

o id: RREANKLERFS. BAZRAENNFEATO, f1, f2, 3, f4Rf5, FrLlidZIBI0%
OKFAESY, dFIB94RRIAFES], WRBMABIBERKVAER, WidFIRRKVPEkey,

value: RRSMEEEMSXE, BikAgain, AIZFEXNERTRNESERZH,

o ZFFMEEMRPREINMFY, FRNESRIBRIMNERT XM, TRUANEMSFIENYS
EEZEMRNO0,

o

LRSI

PS-SMART — 7> A MBI BRI IFHERE, BoERRAH, 1FRREH, tHEMaxComputeREIER
STRINGZEE!, NWHEEMTERER, fltl, £ BirREGood/BadERE, FE®K#NN1/0,
MBHIEZKVIER, N4SEDRAAEREY, HEENANTH, NRBTEDAFZFRLR, WEEFH
FIMLAE TR, IRBMEEALIEZRE, SEHTRHIEZSBHSHIEIELE,
BIAPS-SMART Z 0 £ ABZIFH+AHIEES, EREEERABETEREERE, TAEHGBDTRE L
7ill%%, GBDTEEXESHEFERELESMERTINEG, REEX LR HITOne-Hot {1 (FHRIESR
$EAE) LASh, RN EAELSER HESIEHITERK.,

PS-SMART &% 43| ABEFLIE, FI80, data _sample_ratioffea sample_ratio R REIEIBRIFERE., &
SEERNE A ERSML LR BERSketchlAFH 2 B Sketchiy IR FEREHNL I, BAZ Nworkerp T X HITH,
WERARR, BREMNEE L PUREERKRRBE. NRETIIKIRED, FRBRKIBENSH, 215
FNERA—H, BTFEEUR,
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o MRFBEMEINNLZ, TTLUEXRHEZOE . EAPS-SMARTEEZREMBRSHREBRERE, Zaerril
%, FISERICRE, BiERSFFEIEMSFIE,

PSiZig[E I3 53
HRSEEPS (Parameter Server) BN FRBREAMENELERELINKES, BEEIT (Logistic

Regression) REMM_AEEE, T RZNATF SRERH R, PSEEOIAGTIZHEAR, HZHENZ

P EINKES

PAI-StudioZ #nE 3 oML HPASR SN AR, EEZALSH:

o T

it BH R
BAMIRED, BFIGOSES ., MEHALIER
Densef&=,, M3x#FDOUBLENBIGINT 28, IR AL
#EASparse KVIgIl, MXZFFSTRINGZEER!,
32 34 A 5
@ 3P BESEREBIHTA.
TREE
IR AR BABIBED, /EFIER,
MEEEHBEMS Htrue, MISEIDREERERO, BN
=17 Y
REBRED RNRE: vty
L1 weiaht LIERNMLRS, ZeMERA, BRESTESD, 1
9 BME, MEALSHE,
1> weight LENRS, ZSMERA, BRSKEERN,
METME, MIEALSHE,
sxpE B AR IR EENB AR, 0B TIEARIT IR,
— LB LI S0, B EEER 10K Loss AR 2
WERNTHE, ZSMESN, BERTEEE,
B AN EDSASELEE, BETATFIFE, %28
B AEEID HEHA, AESEEA, NRAREZSYE, WR%
BHSQUESBEaHE.,
b BOKE,
MTE R
SR AN SMRLIRTE, BRMB,

e PAIGRES AR
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#illlgx
PAl-name ps_lr

-project algo_public
-DinputTableName="Ilm_test_input"
-DmodelName="logistic_regression_model"
-DlabelColName="label"
-DfeatureColNames="f0,f1,f2,f3,f4,f5"
-Dl1Weight=1.0

-DI2Weight=0.0

-Dmaxiter=100

-Depsilon=1e-6

-DenableSparse=false

#IN
drop table if exists logistic_regression_predict;
PAl-name prediction

-DmodelName="logistic_regression_model"
-DoutputTableName="logistic_regression_predict"
-DinputTableName="Im_test_input"
-DappendColNames=label
-DfeatureColNames="f0,f1,f2,f3,f4,f5"
-DenableSparse=false

SHEW = EWIE SHIER
inputTableName = BMARNERE,
MAED, BFINKNEMES., NRHANEUE
JDensetg& =, M7 FDOUBLEKBIGINT 28!,
MRMAEIR ASparse KVIER, W
featureColNames = STRINGE,
@ 3B HESEREBIHETS,
- BMARNIREFE, ZIFDOUBLEKBIGINT 2
labelColName = A
MAET, S5 KX. REZIFHRK
BIE:
o partition_name=value
o namel=valuel/name2=value2: L%
inputTablePartitions 5 X
@ B EEEIHRE, HREE
BEXES (,) »E.
HmEEREZ, IAEEEOfflineModel, 0
modelName = HenableModelloAfalse, MHHZE

MaxCompute,

BAE

E=3

173
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HLEEZ S PAI Hit
SHEWR EEWNIE SHHR ZINE
E2EHE EOfflineModel, BUESEE
enableModello & Aftrue,false}, AR enableModelloAfalse, true
% = MaxCompute,
. = LTIEN RS, Z5HEEX, BRIESTER
Tweight a B, MBEEBA, WEAZSRE, 10
weight = L2IENE RS, ZSHEEX, BESHER 0
- BN, MBS, WBKZSHIE.
maxliter & BEERRAREA IR, 100
epsilon = R IERNE, 1.0e-06
RANYSIEIDSASELE, BB AKX F AR
modelSize & B, Z2HEMEX, RESHABEX. INEKE 0
Bz, WRABNSOLESEMITE.
BMAHIEREABHRENX, BUETCE
enableSparse = N false
Af{true false},
temDelimiter = f}:}'ﬁ)\%%&ﬁ?\]ﬁﬂﬁ%iﬁﬂﬁ, KV3S Z 818953 b8 HEE ()
kwhelimiter = Eﬁéi@%&?&?ﬂﬁﬂﬁﬂ%iﬁw, keyFlvalueZ g #y HEYEE (1)
IR
coreNum = LANE = RAEEHNE
memSizePerCore & BAZOMERNRES, B{IAMB, RAEBHNHE
PSiZig B3 — o RH
1. EASQUESR, £MIIZHE (LADenset&LEIEAHE) .
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drop table if exists Im_test_input;

create table Im_test_input as

select

*

from

(

select 0.72 as f0, 0.42 as f1, 0.55 as 2, -0.09 as f3, 1.79 as f4,-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 f4,-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 f3,-1.7 as f4,1.13 as f5, 1 as label from dual
union all

select 1.24 as f0,-0.68 as f1,1.82 as f2,1.57 as f3, 1.18 as f4, 0.2 as 5, 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 f3,-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 f2,-1.19 as f3, 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 3, 1.55 as f4, 0.53 as f5, 0 as label from dual
union all

select 1.19 as f0,-1.18 as f1,-1.1 as f2, 2.26 as f3, 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 f2,-4.5 as f3,-1.31 as f4,-1.8 as f5, 1 as label from dual
) tmp;

ERBIINGEIENT .

F=a - - - - - - -
1 072 D.42 055  -008 3 | 12 0
2 23 | -033 |-155 | 092 | -004 | O

3 02 0.55 28 048 7 3

4 24 068 182 57 ] 0.2 0
5 pes 019 pog 055 03 0.08

6 0.58 129 | 005 218 D02 7 0
7 p48 079 2.52 g | 09 04

8 102 D88 082 1.82 1.55 053 0
g 9 | 118 2.26 122 0.92 0
10 278 | 233 118 45 -131 | 18

2. BT, ¥FEESRE L2115,
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HLE§ZESIPAI

PAI-Studio TJf{LEE- S F>

H

I cg_pai.binary ()

I sre_pa..go dev (v

F

| OpsE.=5% @

I cq_output )

3. REPSEEMOF_NXRAMNSH (RENTEREPNSH, HRSHERRANE) .

BERSES
FRIRE
ERRET
LRt
RATEM
BIERBOREKXN

#

by

EEFO, f1, f2. 3. f4Rf55,

E$Zlabeldl,

A3,

HIAN1024,

4. BEFNAGNSHY (RENTEREPNSH, ERSHERRKNE) .

nE 2H
FHES
FRIRE
Xe3 kR

5. BTN, EEMNER.

ESa esllta prediction_score a

1 0 0.9083687005394571
2 0 0.89018497676649229
3 0.868819185663030958
4 0 0.970607987507053

o 0.8705510193907658
6 0 0.8426501566563311
i 1 0.7550534361845501
& 0 0.9722574685125349
g 0 D.9788787481815239
10 1 0.999816509540659

Hdpprediction_detailsI 8 1%/RIEH, 0FREH,

#

5

WwEf0, f1. f2. 3. f4ARf5%1,

EEFO, f1, f2. 3, f4, f5Rlabeldl,

" 0.9083687005394571,

" 0.9018497676649229,

" 0.970607987507053,"
" 0.1294489806092342,
" 0.8426501566563311, "
" 0.2440465638154499,

" 0.9722574685125349,

©0.9788787481815239,

1gm.

" 0.1311808133696042, "1

- 0.09163128945054 296}
:0.09815023233507712}
:0.8688191866303958)
170.02939201249294704}
" 0.8705510193907658}
" 0.1573408433436589}
" 0.7559534361545501}
" 0.02774253148746508}

"~ 0.0211212518184761}

{"0™ 0.00018349045934009625, "1": 0.999816500540659}
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XL

o PSZIEE|T A RAMNERIGIFEERT, BOERRAH, 1RREH ., MNEMaxComputeREIES
STRINGZY, NFEEFHTREER, flI, N BirEGood/BadFRFH, FEHEEKRA/0,

o MEHIEEKVIER, NASEIDNINIEEL, HAEBEWT AL, NREEDAFEFEEE, WEEFEH
FHMCBERITRIIL, MRESEEAXFBEZRFE, FERTRIBZSEHWSESTIRELE,

3.5.2. Z9n%

AT HIBNEPAI-StudioiZ N B AL E L, BIFEPS-SMARTEZ A% KL, BEEIAL A%, BHHRKE

FNE M HHER,
PS-SMARTZ 3%

SHARSSEEPS (Parameter Server) A FRRAMENBERELIZIES, SMART (Scalable Multiple
Additive Regression Tree) 2GBDT (Gradient Boosting Decesion Tree) EFPSSEIMEIERE L, PS-
SMART X FFEZEEAR R LT AFERNINZES, tJELTFHRPIEBET. Y, PS-SMARTX# S MRS

AREHBEMAFHAEK,

PAI-Studiosz#5@:3 o] ML PAIGE S H T, BCEPS-SMARTZ A EAHHSEL:

o TIMAITH

Dk

W

5

EERHEERX

EFRFAESY
FRIRE

EEARES

EENES

Ik

BRCE LT

HERELH

BHERFE LA

13

5%

BHRELHKVZ BERASENIRE, keySvalueZ E{EH
BXES (1) 7. #1401:0.3 3:0.9,

MAERD, BFIIEEMES, NRBALEIERDense
I, MRBE%EEME (BIGINTE{DOUBLE) 28!, 1
REAHUERSparse KVig=l, Bkeyflvalue2#E
B, M REEEIFSTRINGZEE

MAENIRET), ZIESTRINGREEXE, MEZRLR
TFiE, MRIEEREL, fla = K0/,

PRI LARS SATHEARBATION, S EERE,

ENENENHE., WREHNH In, NRETNEE
5{0,1,2,...,n-1},

F#rmulticlass negative log
likelihood#Imulticlass classification error
B,

WEHHIEEESNEE RIEL.,

ZINERS, BIREI2PMMHFHR,

MRS, RESSEIRHRTES, MEEES
g, MmABRIILZ,

HMESRWNE, REBOREHTES, HEBEES
7%, MmN,
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B
s s A
suRE o BRI T EAN, ZEMEBK, HFHENEAT
LIZARRER W99, MBEBE, UEAZSHE,
BHIFHEAN. ZEBEBA, HFHENEAT
ESN IR R
L2 RARA WIS, MBETHE, WIEAZEHAE,
59 mE WEEEN(0,1).
. M Sketchi RIS AR, ZEMEBN, FEMH
I Sketchi 2 BES. —REMARAE00, REFHEE.
AT HEBRFREORMAKEN. USHEEK, HB
BARST,
N BENERBARBED, MEREEHEREE, Wi
v RENEBEZSH.
SBRER AR AN A TV,
THERG, TRERNH DB ENRY . B,
R TR BRI SROERER RER D, RREENDY
R R AN
B BANRAEEDDE.
HATE R R o
N £ K B =
SR K N BANRMEBWNAE, BN AMB, BELEFHESE,

o PAIGFE AT

ERBHNE,
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#illlgk,

PAl-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"

-DoutputimportanceTableName="pai_temp_24515_545859_3"

-DlabelColName="label"
-DfeatureColNames="features"
-DenableSparse="true"
-Dobjective="multi:softprob"
-Dmetric="mlogloss"
-DfeaturelmportanceType="gain"
-DtreeCount="5";
-DmaxDepth="5"
-Dshrinkage="0.3"
-DI2="1.0"
-Dl1="0"
-Dlifecycle="3"
-DsketchEps="0.03"
-DsampleRatio="1.0"
-DfeatureRatio="1.0"
-DbaseScore="0.5"
-DminSplitLoss="0"

#30M,

PAl-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"

IR 24 BBk i

BOANME

featureColNam

MAERD, BFIIEGHNESMES. MREBAXRR
Denset&=,, M RAEEZEEE (BIGINT S

DOUBLE) &, INRHAFZSparse KV, I
BKVigz{ dhkeyflvalue 2 HERR, N HAEER

MARNIRES, ZIFSTRINGREEZEE, M
REREFME, WRZFHEXE, flusnkx X
89{0,1,2,...n-1}, HpnEREFIME.

BT AX SITHEARRITINN, ISHERXE, x

EEAWER, BUEBEA{true,false}, B

=
es
STRINGE2! |
labelColName =
weightCol =
enableSparse =

BANKVZ BERZEAE, keySvalueZzEfE  false
RAEXES (1) 7. $411:0.3 3:0.9,
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HLEEF3IPAI A
BREM sy SEME R BIAE
|:putTableNam = A SR, x
modelName 2 HHAERZR, T
outputimportan - BUBTEERNES, %
ceTableName
ir?putTableParti = KA ds=1/pt=1, x
tions
outputTableNa = B EMaxComputedyzk, T#HFIEX, FAF %
me - EL, RALETSMART BTN 4 43R ER
lifecycle & HMHENEDE, 3
classNum o ZRENEFNHE, MRS A, WIRE %
= FUBLEH{0,1,2,....n-1},
- o EREEEEE, MRHTSHHEINLE, Wik
objective 2 ) T
#multi:softprob,
WERERMTHIERER, MEELogview X
CoordinatorXigfstdout, XiFATHE:
_ © mlogloss: XM e[t 75 X BImulticlass
metric = : ali 5
negative log likelihood &,
o merror: XAl FE X FEImulticlass
classification errorss,
treeCount = WHE, S5IZ&NBMIELL., 1
maxDepth = WHRAXRE, BETEEA1~20, 5
sampleRatio = HIRRHLE, BEEE(0,1], MEEE 10
P = 1.0, MERREE, '
featureRatio = SSAEEAELERI, BUESEEA(0,1], MNREUE 10
- 71.0, MERREHE, '
1 z: LIETRAEY, ZSHEEX, HFPRAHdE 0
- 195, MESINE, WEXZSHIE.
EEBH 12 - LRETREAEY, ZSHEEKX, HFTRAHE 1.0
= 195, MRINE, WEXZSHIE. ’
shrinkage £ BYESEEA(0,1). 0.3
Hi&ESketchiI BN REE, L
70(1.0/sketchEps), ZSEEM/N, REN®E
ketchE & R .\ - . .
sketchEps e, —MERARINE, TEFIRE, BET OO
E7(0,1),
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itk BH BERE R BRiNE
insolitLoss . PEBAMEENRNRETL, ZSHER 0
g : X, HREES,
featureNum — BN ERRABAED, NEESHIHERR =
- B, WARFEDEBEZSH.
baseScore & Fra#EARRNIETNE. 0.5
WERBEESHHER, 095
o weight: 7EMEEt, ZAAEER S BN
featurelmporta . K& ain
nceType - o gain: ERED, FEERIERILS, 9
o cover: EEEG, ZFEENETREEN
REARH,
coreNum & BIVEE, RBHERKX, BRETHER, Eﬁgﬂﬁ
BihEsH
. - AN
memszepercor & SO ERINE, A, ZHEDD

PS-SMARTZ 9% /Rl
1. ERMTSQUES, £MBAKIE (MKVERHIERM) .
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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;

ERBEENT,

e ol a fatres a

1 2 1:0552-0.15 3:0.82 4:-0.09 5:0.17

2 1 1-1.262:1.36 3-0.13 4-2.82 5.-0.41

3 1 1-0.77 2:0.91 3:-0.23 4:-4 46 5:0.91

4 2 1:0.86 2:-0.22 3-0.46 4:0.08 5:-0.60

5 1 1-0.762:0.89 3:1.024.-078 5:-0.86

5 1:2.22 2:-0.46 3.0.40 4:0.31 5-1.84

7 0 1-1.212:0.093.0.23 4.2.04 5:0.30

g 1 121720453122 4-0.48 5-1.41

9 1] 1-0402:0633:0564.0745-1.44

10 1 1:0.17 2:0.40 3-1.50 4:-2.20 5-0.35

2. MEXE, FHEESAEAEE,
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HLEZ S PAI

I cp_pai.. muli ()

.Il 1i\.
| - Pssm s521 @
'I I': I l.-\ -. .
- [ N _.\_\_ —
. \
|| FRN-2 @ |‘| PS-SMART Flll-2 €| " cq tes_mat b (@

3. BEEPS-SMARTZARAHNSH (RENTRZPNSH, HRSHERKNE) .

W

nE #
LS
FRIRE RES
EERGEER
Bk

SHRE BRLE LTS

R

i featuressl,

iEHElabel?l,

EPRERERERISIEE,

A3,

#E#FEmulticlass negative log likelihood,

NS,

4. EER—FMNAHNSH (EENTERRPNSH, HRSLERKNE) .

HES
REERE L

FRIRE Wi

key5value$> B #&

kv 8 69 93 B® &

i

BN2E, SRIIFAZMTUER,
% labeldl,

R B E S IEAE.

BMAEXES (1),

i

#A\u0020,

5. BCEPS-SMARTFUNAHNSH (RENTEREPHNSH, ERSHBEAKINE) .

nE 24
BES
EHEEH
e
FRIRE

Eiiipu
BNk, SRIAZMTUER,
#4%labeldl,

R B i SRR,
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og A4
HLAZZESIPAI A
& S Ei:ipu
=] o = =2 .
key5valuesr @& WMAEXES (1) .
=] Ay
kvt 18] 89 53 Ba 1 BIA\U0020,
e e ] N N ==
6. BITLR, EERA—TUNAGHNTNER,

EF=Ea e =) e5a _resulta prediction_score a _detail a

1 2 1:0552-0.... 0.46681538224220276 = 0.1409690380096436, "1™ 0.4666153622422028, "2™ 0.3922155499458313}
2 1-12621... 0.7185402512550354 ©0.1393321454524004, "1™ 0.7185402512550354, "2™ 0.1421276330947876}
2! 1-07720.... 0.6726031303405762 ©0.1620725691318512, ™" 0.6726031303405762, "2™ 0.165324330320805}
4 2 1:0862-0.... 0.4884140134159088 ‘07 0.1755447387695312, 717 0.3360402882099152, "2": 0.4884140134159088}
5 107620... 0.6707357168187632 0" 0.1629960924688339, "1™ 0.6707357168197632, "2™ 0.1662672007 114029}
6 12222-0.... 0.4126577377319336 ‘0™ 0.4126577377319336, "1™ 0.2393052450096809, "2": 0.3479470014572144}
7 1] 1-12120... 0.541054368018104 ‘0™ 0.541054368019104, "1™ 0.2916863262653351, 72" 0.1672592610120773}
8 1217 2-0.... 0.5768934488206509 '0™: 0.1118654236197472, "1™ 0.5768934488296509, "2™: 0.311241090297699}
9 1] 1-04020.... 0.5302004877662659 " 0.5392004877662659, "1™ 0.2930955502 155457, "2 0.1667 130828205108}
10 1017 20 0.7185402512550354 {"0™ 0.1393321454524004, "1™ 0.7185402512550354, 2™ 0.1421276330947876}

Hp:

o prediction_detailZl#90. 1TR2FRSDHENER,

o predict_result 5 R /RN EILE R KR,

o predict_scoreZ)R/R¥N Apredict_result 25 HIHER,
7. BEPS-Smart FUNAHHITNER .

o
.

7= - - B I -
=]

10 1

Hdh:

0.14096903800964355
0.1393321305513382
0.1620725691318512
0.17554473876953125
0.16299699246883392
D.4126577377319336
0.541054368019104
0.11186541616916656
0.5392004877662659

0.1393321305513382

0.46681538224220276
0.7185402512550354
0.6726031303405762
0.33604028820991516
0.6707357168197632
0.23939524500969086
0.2916863262653351
0.5768935084342957
0.20300555021554565

0.7185402512550354

o score_class_kKFlF&R/RFM A B K5I BB,

o leaf_indexFIXRMNHNHFHRES . MENBEAN, EHEAIM, WEMER
Bleaf_indexBUEAN*MMNEL, B0, Zrfltleaf _indexBUERN5*3=15, SR/ —NF,
ZHFERREAEEXBMHFTRANES.

8. ABEHPS-SMARTES L AN, AREXRE, EREFHE > EFWLHE3, EEFRTEEN.

0.3922155400458313
0.1421276330947876
0.16532433032989502
0.4584149134150088
0.1662672907114029
0.34794700145721436
0.16725926101207733
0.3112410604953766
0.16671398282051086

0.1421276330047876

.......... 31131
,,,,,,,,,, 31121
122122122142142
,,,,,,,,,, 21131

222222222242242

221221221241221

112112112132132

221221221221241
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" HLEZ S PAI
FT-'-‘%A - .
1 1 0.276059627532958
2 3 0.20854459702068597
3 4 0.31002077460289
4 5 0.20537501573562622
Hh:
o IdFRRENNFHAEFS ., BAZRFINBASIEREKVIER, FrRAdSIRRKVIT P ikey,
o valued|RRIFMEEEMZER, BKilKgain, AIHZISEMNERFTRIEREEZ,
LEESTYER
e PS-SMARTZ 2B MR BRI ZIEHEZR, R MaxComputeREIERSTRINGER, NEE 7

BigEis  fFltn, S EBREGood/Medium/BadR2FH, EE®IEH0/1/2,

MBHIEZKVIER, NISEDRAAEEY, HEELAATH, NRBTEDAFZFRLR, WEEFH
FIMLAE TR, IRBMEEALIEZRE, SEHTRHIZSBHSHIEIELRE,
BIAPS-SMART 2 EABTFH+RIHEES, EREERRAEBTEREE, TTRUERGBDTEE L
7ill%%, GBDTEEZXESHEFERELSMERTINEG, REEX LR HITOne-Hot /S (FHRIKSR
$AE) 4b, RBISEAMELER KBRS EHTERIL.

PS-SMART &% 45| ABEFLIE, FI80, data _sample_ratioffea sample_ratio R REIEIBRIFERE. &
SEERNES ERSME LR BESketch)dFH AL B Sketchi IR FERENLIE . RBAZ NWorkerd R 4THT,
WERARR, BN L PUREERKRRBE. NRETIIKIRED, FRBRKIENSH, 2158
FNERA—H, BTFEEUR,

MBEEMFRYZ, TJLIEAHEZOE ., EAPS-SMARTEZEEMERSBRBRER, FrFBI
%, FTASERITRE, BERSERSENESNE.

KiE4B

KEBEEHTALXNREZEXNTNERNETHE, NMIFRPERFSHEBRENKRICR, BXKRIE
RPLFHERSHE, FRZTHER,

PAI-StudioZ#F BT oML PAIG S A, BEEKESPELHENSE:

R
Dk Z2H Py
BRI GRS BT INIREEES
BRI ERNIRET N BARY.
BTN RRES WRARBEEZSH, WRRESIIGRFEIER,
2= 1 2 I 1 1D3) BFRRZINSn, NREEFINEHTE, R

HENERFUNRISES, ERMANIDE,

FREE BMAZHREERHEESX FERKVIEX R THHREIE.
kvigl 89 93 s F INAEIES (,) .
keyflvaluet 4 R & KINAEXES (1) .
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B
& 24 Py
SHKE EPE EINMER 100,
B E BANRFEHNAE.
AT M
REH BANRZEHNE.

e PAIGES AR

PAl-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;

e

trainTableName
trainFeatureColNames
trainLabelColName
trainT ablePartitions
predictTableName

outputTableName

predictFeatureColName

S

predictTablePartitions

appendColNames

outputTablePartition

k

enableSparse

itemDelimiter

kvDelimiter

falit

Jalil

it

o

[l

falit

7|

iy

iy

iy

iy

7|

iy

iy

Hi

Bt

NgrENERSE,
NERERBFETIAE .
NZENIRETE .,
llgED, S25IIFHPK,
M ERNERSE

BmHENERSE,

TN R BFESIAE .

mmEP, S5RVNTK,

mED, WMBNRNTIE,

BEENTKX,
=4 =, BUESEE A1~1000,

MARHEBEREEAHHRERX ., ETHE
Aftrue,false},

MBEMARLIEABRER, WKVISZ
BHDRH.

MEMANREIEATERER,
MikeyFlvalueZ BIEI DR .

FANE
%

%

%
AETK
%

%

StrainFeatureColName
stEE

FESK

5SpredictFeatureColNa
mes#EE

EES

100

B
xt
fei
Ui

B
x
m
Ul
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og a4 <
" HEEFSIPAI
2 EEWIE iR KINE
P EHE., SmemSizePerCoref&E{E s
A~
coreNum S R EUESES 1~20000. REEMITE
) BT RNRNE, BETEER1024 .
P &= ES
memSizePerCore & MB~64*1024 MB. AEBMIHE
lifecycle = WMERNETEE, %
Kz <8 =6l
1. ERIEREUE.
create table pai_knn_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
)tmp;
2. EAPAIGS, RRKEDEEAHSH.
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;
3. TBRINLER.
fo f1 prediction_result  prediction_score  prediction_detail
1 4 bad 1.0 {'bad™ 1}
0 4 had 1.0 {'bad™ 1}
0 3 had 05 {"bad™ 0.5, "good™ 0.5}
1 3 good 1.0 {"good™ 1}
1 2 good 1.0 {'good™ 1}
Ho:

o fORf1RTRERMHEI,

o prediction_result R RHLELEE,
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A

o prediction_scoreRRERERNTNAME,

o prediction_detailR RRIEHKN L REXS AR,

ZEIH % 573K
#:

o TIHKLAT

nE 24

R AE S
FRIRE

B477

RERHMIE

IE R

RARARE
BHRE

IEM R H

LU

* PAIGSAR

PAI -name logisticregression_multi
-project algo_public

-DmodelName="xlab_m_logistic_regression_6096"

-DregularizedLevel="1"
-Dmaxiter="100"
-DregularizedType="11"
-Depsilon="0.000001"
-DlabelColName="y"

-DfeatureColNames="pdays,emp_var_rate"

-DgoodValue="1"
-DinputTableName="bank_data"

SHEIR =B WIE
inputTableName =
featureColNames &

W
[

MARNERSE,

BELOASHLXAGIRHBHRRAZHELRL. PA-StudioZIF B TTMHAEPAGSLH AR, BEZAGS

P!

Bt

BASHRRTS, BTIIZKERES, XFDOUBLER
BIGINT 287,

@ 3B BESEREBIHTA.

BAHURIRER, BIRFIER,
BMAERERRRE.
X#EL1. L2KXNoneZ8!
2INEA100,

MR EMNIFANone, NiZS#EH,

mAERD, BFIISGNSESE,

2RiAE50.000001,
ZIANE
x
FrE#E%s

FEHEREEIRTA.
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22 SIPAI
" MeFE>
SHEWR BRIk SR ZANE
labelColName 2 BMARNIREIZ, x

MAERD, 25K, RAZFHEX

BiE:

o partition_name=value

o namel=valuel/name2=value2: ZHH
inputT ablePartitions = X £

@ B EESIPEH, PREE
BEXES (,) 72
modelName 2 HEERSE, T
regularizedType = ENR, BYESEEA{11,'12",'None'}, 1
) ENERE, 2R regularizedTypeXINone,
=
regularizedLevel A %24 1.0
maxiter & L-BFGSHIER RIER RS, 100

WENIRZE , XS EL-BFGSE ALK IEEH,
epsilon = BN iR B9log-likelihoodZ Z/NFiZ1{E, 1.0e-06

ERELL,

BMASBREEATEERX, ETCHE
enableSparse & . false

H{true, false},

A ABHEE T, §Z B3P -
+embelimiter = EA%%&?&?J%IEEVE@ET KV3S Z (8 8993 B8 e ()
kuDelimiter = Eﬁﬂ)g\%%ﬂl?%?ﬂﬁ%ﬁ*ﬁitﬂi keyFlvaluez 8189 BYEE (1)

NIRRT
coreNum = ZILNE, RREBHHNE
memSizePerCore = BMZIMERBREFES, BARIAMB, RAEEHAE

Z i )3 % 57 X R A

1. ERASQUES), EMIIZREIE.
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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
cast

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

—_ o~ —~ —~

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

—_— e~ —~ —~

EREYILEEE (multi Ir_test_inputk) T,

fo 1

1.0 0.0

0.0 0.0

0.0 0.0

0.0 1.0

f2

0.0

1.0

0.0

0.0

2. EAPAGS, RREBEOPFSHEAEEAGSH,

f3

0.0

0.0

1.0

0.0

label
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A -
drop offlinemodel if exists multi_lr_test_model;
PAIl -name logisticregression_multi
-project algo_public
-DmodelName="multi_Ir_test_model"
-DitemDelimiter=","
-DregularizedLevel="1"
-Dmaxlter="100"
-DregularizedType="None"
-Depsilon="0.000001"
-DkvDelimiter=":"
-DlabelColName="label"
-DfeatureColNames="f0,f1,f2,f3"
-DenableSparse="false"
-DinputTableName="multi_lr_test_input";
3. BAPAGS, ERRFTNAHSH,
drop table if exists multi_lr_test_prediction_result;
PAl -name prediction
-project algo_public
-DdetailColName="prediction_detail"
-DmodelName="multi_lr_test_model"
-DitemDelimiter=","
-DresultColName="prediction_result"
-Dlifecycle="28"
-DoutputTableName="multi_lr_test_prediction_result"
-DscoreColName="prediction_score"
-DkvDelimiter=":"
-DinputTableName="multi_lr_test_input"
-DenableSparse="false"
-DappendColNames="label";
4, BEBMHBELR (multi_lr_test_prediction_resultZ) .
label prediction_result prediction_score prediction_detail
{ "0"” :0.9999997274902165, “1" :
0.9999997274902
0 0 165 2.324679066261573e-07, “2" :
2.324679066261569e-07}
{ “0” :0.9999997274902165, “1" :
0.9999997274902
0 0 165 2.324679066261573e-07, “2" :
2.324679066261569e-07}
{ "0" : 2.018833979850994e-07, “1”" :
2 2 2'392999999155958 2.324679066261573e-07, “2" :
0.9999999155958832}
{ “0" : 2.018833979850994e-07, “1" :
1 1 2'392999999155958 0.9999999155958832, “2" :
2.324679066261569e-07}
=
B L AR K
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At

BENBRMRE— N EESRENNS LR, ENRXLERBREME L LN ORBRE. PA-StudioZFiE@ o]
MUHPARGLHL X, BEZAHSH:

o T[T

&

FRIRE

e PAIGE AT

24

BRI

HEBRSY

BHER

REFNWFIE

RES

DB H

PENNEEZERKDH
&

RN BEAL R AE R
HH REEN RN H

HPSRBBENMHLHRXT R
B & /N Bl

BEMNEARE

BT B BEAL B4R A
-

13

56

BIANRIRE SN ESISMEA BT,
AEHIIEHNT), FESERSAESRER.

BTN T :

o STRING. BOOLEANRDATETIMEEEIMF, BT
BEER,
o DOUBLEFIBIGINT 2284951, fRifT AELLAEE,

@ 38 MBEEEBIGINT EE HFIRATH
CATEGORICAL, NwZa{gEAforceCategoricalZ4
IEEXE,

FIa] AR BT HEAGITION, ZH/HERE,
MAENIRST, TIFSTRINGREESLE,
B{ESEE A 1~1000,

MEENER, HalgorithmTypes=[a,b], M:
o [0,a)NID3&EE,

o [a,b)ACARTESE,

o [b,nAC45E%,

B, E—NMAESEMNZMD, WER[2,4]%FR0,
M1 AID3&E%, 2,3 8CARTEE, 48C458%, WRH
ANone, NEEXEFRMKDIIN.

BUESEEA[1,N], NE/RFeature¥l&,

RETEAEERL, BINMER2,
EESEER[0,1], BINMERO,
EESBREIA[1,+), BRAMEANES.

BY{E5E E #9(1000,1000000], 2KIA{E3100000,
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PAl -name randomforests
-project algo_public
-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";

2 EEWIE R ZINE
inputTableName B WA, 7z
MARD, 250K, ZEFEUTER:
o Partition_name=value
. . o namel=valuel/name2=value2: LK
:SputTablePart itio = FENK
1 NREEZ 17X, N o
@ mE NREESIMR, WEREX
ES (,) 7k,
labelColName 2 BMAED, REFNHZ, T
modelName = HHIERSZ, T
treeNum 2 AP E, BUEEREN1~1000, 100
excludedColName = A& 5i4m87%), Reg5SfeatureColNames[g By .
s = 1. -
weightColName B BMARTHNRENE, %
frlabelColName
featureColNames = MARD, BFIISGESIESE, SweightColName
SMNEREZ
RN ENT :
o STRING. BOOLEANKDATETIMERE KNS, fi#
AEEEE,
© DOUBLEFIBIGINT M5!, BT AIELERE,
forceCategorical & INT FoE e85y

@\ MEEEEBIGINT £ E 5T
HCATEGORICAL, Rl D57

=

FiforceCategoricalZ#is T2 E ,
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HEEFES A
2 ERWIE R ZINE
BREMNEEERMNPOMNE, NEENER,
BalgorithmTypes=[a,b], M:
o [0,a)AID3&E%,
o [a,b)ACART &%,
algorithmTypes & o [b,n]NC4.585% BEEHRMDEH
flan, E—NMAESEMBZEMD, [2,4)%F R0,
M1AID3E%, 2,39CARTE ., 44C4.585%,
MEHANone, NEEXEZRMPIIS,
- SR EEEME, BRSRIERNBISESE.
randomColNum & BEBEN[IN], NERFeatureis. log N
minNumObj = M SEENR/NE, BUETEE N IEEH, 2
minNumPer = ﬁ*ﬁ)ﬁ%ﬂ?&’l\%ﬂ55&%,\5\\8’\]%/]\%15”, BETE 0.0
AI00,1].
maxT reeDeep = BEMNRKRE, BUEBEA,+x), x5
) BREMBANBEEN, BETEE
A
maxRecordSize A $(1000,1000000] 100000
BE AL R =B
1. ERASQUESG), EillZREIE.
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
)tmp;
2. EAPAIGS, RXMEIFNEEZABHSH,
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PAl -name randomforests
-project algo_public
-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";

3. EFBEPMML (Predictive Model Markup Language)

<?xmlversion="1.0" encoding="utf-8"?
<PMML xmlns="http://www.dmg.org/PMML-4_2" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-inst
ance" version="4.2" xsi:schemaLocation="http://www.dmg.org/PMML-4_2 http://www.dmg.org/v4-2/p
mml-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" alg
orithmName="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" alg
orithmName="RandomForests"
<MiningSchema
<MiningField name="f0" usageType="active"/
<MiningField name="f1" usageType="active"/
<MiningField name="class" usageType="target"/
</MiningSchema
<Nodeid="1"
<True/
<ScoreDistribution value="bad" recordCount="2"/
<ScoreDistribution value="good" recordCount="3"/
<Nodeid="2" score="good"
<SimplePredicate field="f1" operator="equal" value="2"/
<ScoreDistribution value="good" recordCount="1"/
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</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
<Segment id="1"
<True/
<TreeModel modelName="xlab_m_random_forests_1_75078_v0" functionName="classification" alg
orithmName="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
<Nodeid="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" alg
orithmName="RandomForests"
<MiningSchema
<MiningField name="f0" usageType="active"/
<MiningField name="f1" usageType="active"/
<MiningField name="class" usageType="target"/
</MiningSchema
<Nodeid="1"
<True/
<ScoreDistribution value="bad" recordCount="2"/
<ScoreDistribution value="good" recordCount="3"/
<Nodeid="2" score="bad"

i~ - 1 P N T P . " ~ - m ' wA
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<sImplerreaicate Tiela="Tu" operator="lessurequal” value=-u.5"/
<ScoreDistribution value="bad" recordCount="1"/
<ScoreDistribution value="good" recordCount="1"/

</Node
<Nodeid="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
</PMML

4. BERRTLEL,
Rl AR

FhER MR

RN E—METRRIRN N EEOERDXEE, PA-StudiosZ i@ o] AL PAR L B 7T

X, REZAHSH:
o TIMLITH

& 24

RS

HEBRSY

EHER

FRIRE

RES

fi

(=1

NS BRI IS FRESY, #FDOUBLE, STRINGK
BIGINT #4E£ 2,

AEHIIEHNT), FESERSAESRER.

FEATHLIAN T :

o STRING, BOOLEANK;DATETIMEXE ], fRiTA
BEEE,

© DOUBLEFIBIGINTREUMYZY, R fELLEE,

@ 38 MBEEEBIGINT SR HFI AT
CATEGORICAL, NwZa{EAforceCategoricalZ4

EEXRE,

BMAEZNRET, RENERIERES, ZIFSTRING,
DOUBLEJBIGINT 28,

197

> MA4RRA: 20210607



PAI-Studio SRR =1 ZEF >

SR SIPAI
HEEFES Hit
RE ¥ HR
BABEREAFRER ERKVIEX R RBREE.
HBEAABRN, K:ViE ] S
B K =
Pyig e FINAEES () .
HEAABRN, keyHl N
E N = 0 .
valuel S B & KIANREXES (1) .
HEZOE KINAREEHAE.
HTER
B EOAEH KINARGEHNAE,
o PAIGE A
PAI -name NaiveBayes -project algo_public
-DinputTablePartitions="pt=20150501"
-DmodelName="xlab_m_NaiveBayes_23772"
-DlabelColName="poutcome"
-DfeatureColNames="age,previous,cons_conf_idx,euribor3m"
-DinputTableName="bank_data_partition";
2 BB WIE R INE
inputTableName = BMARNERE, %
nputtablepartio | & BAED, 25I50K, FEHR
modelName 2 HHERZR, T
labelColName B BMAEZD, mEFINER, b
IESEAIEAN:S
featureColNames & BAED, BFIGOBENS. PREIITS
excludedColName  __ BT RIEFIES, %S R o
s = SfeatureColNamesE &, -
FEATALI DT :
o STRING., BOOLEANKDATETIMEZEE KT, fi#
WABBEE,
© DOUBLEFIBIGINT 2224951, AT HIELERE,
forceCategorical = INT F LR
@ 8 MERBEHEBIGINT R NIRRT
JICATEGORICAL, MphZifdE
FforceCategoricalB#igELE,
coreNum S THERZOE, RAEBHMAE
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HESF I PAI
VLS -
2 EEWIE ik LONNE
memSizePerCore & FMZOBRTE, BUESEE N1 MB~65536 MB, REBDNE
A2 M HHr 7= 41
1. BN TIIEGEEE.
id y fo f1 £2 f3 f4 f5 f6 f7
) 4874 A - 0014 -
1 -1 0.2941 27 8 28 803 5,029 - 800208 0.5311  0.0333
18 29 7 333
2 +1 0.8823  0.1457 2'702819 0.4141 -1 0.2071  0.7668  0.6666
53 29 a1 53 66 67
3 -1 0.0588 25391 2'003491 -1 -1 0.3055  0.4927  0.6333
235 14 41 33
4 +1 0.8823  0.1055 2'702819 0.5353  0.7777  0.1624  0.9239 -1
53 28 54 78 a4 97
0.37 - - ) 284 8872
5 -1 -1 3768 03442 02029 o0p02 02846 088 -0.6
84 5 76
62 29 37
6 +1 0.4117 2;658 ?;32131 -1 -1 0.2369 0.8949  -0.7
65 6 62
7 -1 0.6470  0.2160  0.1803 03535  0.7919  0.0760  0.8548  0.8333
59 8 28 35 62 059 25 33
a7 ) ) ) -
8 +1 01764 01557, -1 -1 0.0521 h9521 07333
71 79 61
78 33
9 -1 0.7647 8;39798 2'11475 0.0909 2;32836 0.0909  0.9316 (6)'607666
06 091 091 82
i 0.2562  0.5737 i
10 -1 00588 7 -1 -1 -1 0.8684 0.1
235 88

2. EFEWMTMIXEIE.
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- il

id y fo f1 £2 f3 f4 f5 f6 £7

1 +1 08823 0084 04426, 0.1922 07250  -0.9

271 23

53 62 5 21

2 +1 0.2941  0.0351 -1 -1 -1 0.2935  0.9043  0.7666
18 759 92 55 67
i 0.2462  0.2131 i i

3 +1 08823 .l . 0.2727 -1 0.1713 09812 -0.7
53 27 86 13

4 -1 0764 02075 02786 4 i 07021 %0 g47s6 01

38 89 804

71 41 28 62

5 -1 0.5294 25391 -1 -1 -1 0.1535  0.8855 -0.5
12 02 68
) 2462 - .067 )

6 +1 0.8823 21 6 0.0163  0.3535 -1 24016 O 06276 -1
53 934 35 69

7 -1 0.8823 8;58190 2'92786 0.1515  0.3073 2‘1922 2'5070476 0.9666
53 15 29 67
) - 0.0163 - - - -

8 +1 08823 00753 0.4949  0.9030 0.4187 0.6549  0.8666
53 769 49 73 78 9% 67

9 +1 -1 2;35276 2'23442 0.2121  0.3569 2‘23 69 08360 -08

21 74 38

) a1 01 - - ) ) -

10 +1 0.8823 38 = 8304 63 07373 05697 02846 09487  0.9333
53 74 4 5 62 33

3. MR, #EEsNEA2E,
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- P
I example_train &

£
—

| smmmEa @ example_test (@

| © = @

| @ s=smmz1 O

4. BEMENHFAGNSY (RENTREPNSY, ERSHUEARNE) .

<

m2 2H 1t

[

HEilgrET, &

SRRE Rz #fo, f1, f2, 3, f4, f5, fexf7%l,
wRE5 ‘iRz, ERyI,
5. BfTXK, EEWNER.
+1 +1 1.1253341740304466  {"+1™1.125334174030447, "1™ -4 116083356256129}
2 +1 +1 2.1096017126455773 | {"+1": 2.109601712645577, "1™ -9.431111061253313}
3 +1 +1 1.0119555555558313 {"+1"1.011955555555831, ™1™ -3.065398632191728}
4 -1 -1 -2.435066936637804 {"+1™-33.181185309397123, "1™ -2.435966936637894}
5 -1 -1 -8.569186264586811 {17 -10.87241674956884, "1™ -8 569186264886811}
6 +1 -1 -3.7653558619317407 +1": -4.842028791659737, 1" -3.765355861931741}
T -1 -1 -4.895262140022778 +17-89.31454432308788, "-1" -4.805262140022778}
8 +1 +1 -2.701748842959141 {17 -2.701748842959141, "1™ -3 683850909733979}
9 +1 -1 -4.321540531283424 +17-20.76204501810873, 1" -4.321540531283424)}
10 +1 +1 -3.0880514229489764  {"+1™ -3.088051422948976, "1 -3.667255025859788}

3.5.3. BB
ARXAENBPAI-StudioiRB IR EE L, BIEKIIEREFDBSCAN,

KHERE

KIJERXBEBIEEKTIHRENSNENTRREPL, REHERRNKSSHEPONER, BES
EZEERENE, BENMTHESIMENREDL., ZEERRRENFATEEE, BUSRERENG
BIREMSNABIR, REHTHEIRAC, E2EN RIS,

PAI-Studio XX #@Z a] AL PAGR S T, EEKIIEREAHNSH:
o TIMLITH
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ERG

RE 2# iR

$F4ES ZHFDOUBLER INT##E2£ 5!,

Wi A5 Tﬂgﬂﬁﬂjé%%‘e%%%lﬁ’ﬂﬁ)\ﬂ, FIZVAESLES (,)

B,

FREHE AN HHIERE BRI R T RTIE,

kviZ 8o R & PINAEIES (,)

kvig A 73 bR &F KIANREXES (1) ,

BEH BUEEE A 1~1000,

EEEEAN Y #Euclidean. CosineXCityblockA =,

\\ ¥#FRandom . First K, Uniform. K-

L L Means++ R B 1 b 7535,
SHIRE

RAER R BUESEE A 1~1000,

& &y : 3 EREIERE,

NS 3y N7 o i o =1 m *iE %‘

DT iu)\ﬁjj‘_—"lﬁuﬂﬂ@o NRseed HEIEE, NERBEERT

ZInE KINRRG BN E,
AN

MR EKXRN KIANNRGZENNE,

e PAIGES AT

pai -name kmeans
-project algo_public
-DinputTableName=pai_kmeans_test_input
-DselectedColNames=f0,f1
-DappendColNames=f0,f1
-DcenterCount=3
-Dloop=10
-Daccuracy=0.01
-DdistanceType=euclidean
-DinitCenterMethod=random
-Dseed=1
-DmodelName=pai_kmeans_test_output_model_
-DidxTableName=pai_kmeans_test_output_idx
-DclusterCountTableName=pai_kmeans_test_output_couter
-DcenterTableName=pai_kmeans_test_output_center;

251 2B NIE iR 2INE
inputTableName 2 BAERNERSZ, %
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A

HLEZ S PAI

W

%

selectedColName
S

inputTablePartitio
ns

appendColNames

enableSparse

itemDelimiter
kvDelimiter

centerCount

distanceType

initCenterMethod

initCenterT ableNa
me

loop

iy

iy

iy

iy

iy

iy

alil

iy

iy

iy

iy

P

mARD, 2514875, EUEES ()
A8, SINTHIDOUBLEZE!  tNRMm NI
B, MZIFESTRINGEEHNF,

BWAERT, 25IIHEHNPK, ZFUTHEHA:
o Partition_name=value

o namel=valuel/name2=value2: LK

@ mE NREESIMR, WEREX
(,

) 728

0|

ES
NG ERKERRNMASG, FIBLUEXE
= () 2.

BMAZREENRRERE, ETEE
J{true false},

KV Z BB PR F .
keyfvalueZ BHI DB .
REH, BUETBEA1~1000,

EEEEAN, IFUTHRE:
o euclidean: BR={HEE d(x-c)=(x-c)(x-c)' .
o cosine: EARZMITEFIWNT,

L
T

V' ved

o cityblock: ZIRIAER d(x-c)=|x-c

dlr —c)=05—0.5=%

o

BRICHIRENTTE, ST E:

o random: MEIAEIERD, BEHRHEKMILE

bR, PRI RS seedfEE,
o topk: NBIA#IESR, ELEATKITIE AYIIAD
Y=

/Mo

o uniform: NR/MEEIRAE, H9MITEKD

AP DR,

o kmpp: @iFK-Means++ &%, KEKNIET

Ry~

/Mo

o external: IEEFIMIFIIAROE,

RRILNENZIR, W
RinitCenterMethod A external, NiZ&# 4%
Mo

mAER KL, BUESEREA1~1000,

ENIN

B

RAETK

euclidean

random

%

100
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SR SIPAI
HEdES Hit
2 EEDE HiiR ZINE
accurac = BRRIERS., MERRERNBIRENTZ 01
Y : B, WEELL, '
seed & VIR RENLAD 7, EEIEE
modelName = HHERNZR, x
o L ER S 4 ey = NS
idxT ableName % @Hﬂ%x—niﬁ, @*ﬁ%xﬁﬁmlﬂiﬁﬁﬁﬂﬁx 36
=)
idxT ablePartition & RELRERNNTK, T
clusterCountTabl BRGIHE, S EERAANAKE, %
eName
centerTableName & REdidE, T
e = H 4
CoreNum = TR#E, SmemSizePerCoreffBefER ., BUE RAEENHE

SEEN1~9999,

. BIMITRIRERN, BUETEER1024 i,
3= AN
memSizePerCore & MB~64*1024 M, REBDAE

lifecycle & REENEDE, %

KEJ{E 2 2 far th SR 52 B3
KISERXBHBELERR. BEAURRELPOR, BHEIMT:

o REHLRRK

k=S i

appendColNames HEAnz,

cluster_index lgEp, BMERROEINE.

distance grED, BMEARREDONEES.
o BAGHHE

k=S i

cluster_index ERS,

cluster_count BIEPHNHEAHE,

o Bk

> XHRRA: 20210607 204
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i HLEFESIPAI
g iR
cluster_index ERS.
selectedColNames WNerEF, 2514895,

KEMER 2R 6

AR RS IR

1. BB TEA A, SRR
o ERBELRNTT

create table pai_kmeans_test_init_center as
select * from

(

select 1 as 0,2 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

Jtmp;

o EAEMMBRLIAR

create table pai_kmeans_test_input as
select * from
(
select 'id1' as id,1 as f0,2 as f1 from dual
union all
select 'id2' asid,1 as f0,3 as f1 from dual
union all
select 'id3' asid,1 as f0,4 as f1 from dual
union all
select 'id4' as id,0 as f0,3 as f1 from dual
union all
select 'id5' as id,0 as f0,4 as f1 from dual
)tmp;

2. FRAPAIGS, RRKYEREEZAKSH:
o EAMBRLENATR

205 > MA4RRA: 20210607
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drop table if exists pai_kmeans_test_output_idx;

yes

drop table if exists pai_kmeans_test_output_couter;

yes

drop table if exists pai_kmeans_test_output_center;

yes

drop offlinemodel if exists pai_kmeans_test_output_model_;

yes

pai -name kmeans
-project algo_public
-DinputTableName=pai_kmeans_test_input
-DinitCenterTableName=pai_kmeans_test_init_center
-DselectedColNames=f0,f1
-DappendColNames=f0,f1
-DcenterCount=3
-Dloop=10
-Daccuracy=0.01
-DdistanceType=euclidean
-DinitCenterMethod=external
-Dseed=1
-DmodelName=pai_kmeans_test_output_model_
-DidxTableName=pai_kmeans_test_output_idx
-DclusterCountTableName=pai_kmeans_test_output_couter
-DcenterTableName=pai_kmeans_test_output_center;

o EARHMBRLNAR

drop table if exists pai_kmeans_test_output_idx;

yes

drop table if exists pai_kmeans_test_output_couter;

yes

drop table if exists pai_kmeans_test_output_center;

yes

drop offlinemodel if exists pai_kmeans_test_output_model_;

yes

pai -name kmeans
-project algo_public
-DinputTableName=pai_kmeans_test_input
-DselectedColNames=f0,f1
-DappendColNames=f0,f1
-DcenterCount=3
-Dloop=10
-Daccuracy=0.01
-DdistanceType=euclidean
-DinitCenterMethod=random
-Dseed=1
-DmodelName=pai_kmeans_test_output_model_
-DidxTableName=pai_kmeans_test_output_idx
-DclusterCountTableName=pai_kmeans_test_output_couter
-DcenterTableName=pai_kmeans_test_output_center;

3. BERELERER BERIERRBEFINE:
o B LLHXIXTableName
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A

HLEZ S PAI

+ + + +

[fo  |fl  |cluster_index|distance |
+ + + +

[T ]2 |oO [0.0 |

1 |3 |1 [0.5 |

(1 |4 |2 [0.5 |

[0 |3 |1 [0.5 |

[0 |4 |2 [0.5 |

+ + + +

o B##itEclusterCountTableName

+ +

| cluster_index | cluster_count |

+ + +
|0 |1 |
1t 12 |
12 12 |
+ + +

+

o B FEcenterTableName

+ + +
| cluster_index|f0  |f1 |
+ + +
|0 [1.0 |20 |
|1 05 [3.0 |
|2 [0.5 |40 |
+ + +

DRGSR N EURIE A

1.

SRR

create table pai_kmeans_test_sparse_input as

select * from

(

select1lasid,"s1" asid_s,"0:0.1,1:0.2" as kvs0,"2:0.3,3:0.4" as kvs1 from dual

union all

select2 asid,"s2" asid_s,"0:1.1,2:1.2" as kvs0,"4:1.3,5:1.4" as kvs1 from dual

union all

select3asid,"s3" asid_s,"0:2.1,3:2.2" as kvs0,"6:2.3,7:2.4" as kvs1 from dual

union all

select4 asid,"s4" asid_s,"0:3.1,4:3.2" as kvs0,"8:3.3,9:3.4" as kvs1 from dual

union all

select 5asid,"s5" asid_s,"0:5.1,5:5.2" as kvs0,"10:5.3,6:5.4" as kvs1 from dual

)tmp;

RO EREFEABAN, FRERRELNS, MRSMIIEMEABAN, WSEEH. F
m, kvsOFMkvs1EBHEABAN, NE—THZIREIENT.

0:0.1,1:0.2,2:0.3,3:0.4,4:0,5:0,6:0,7:0,8:0,9:0,10:0

AP HBERIEESMNOFRES, EREHS1T115), NRkvshHIREFIEE 123456789:0.1 , MR
&2 A517123456789%1, ZELSHEXECCPURINE., N ThvshFEESEIRSHREEEIE, BINE

207
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17549 S LUR/INE FERIAR
2. EAPAIGS, RRKIGEREAHNSH,

pai -name kmeans

-project algo_public
-DinputTableName=pai_kmeans_test_sparse_input
-DenableSparse=true

-DselectedColNames=kvs0,kvs1

-DappendColNames=id,id_s

-DitemDelimiter=,

-DkvDelimiter=:

-DcenterCount=3

-Dloop=100

-Daccuracy=0.01

-DdistanceType=euclidean

-DinitCenterMethod=topk

-Dseed=1
-DmodelName=pai_kmeans_test_input_sparse_output_model
-DidxTableName=pai_kmeans_test_sparse_output_idx
-DclusterCountTableName=pai_kmeans_test_sparse_output_couter
-DcenterTableName=pai_kmeans_test_sparse_output_center;

3. BEREERER BERIERRBEFINE:
o B L HXdXTableName

+ + + + +
|id |id_s |cluster_index|distance |

+ + + + +
4 |s4 o [2.90215437218629 |
|5 |s5 |1 [0.0 |

1 |s1 |2 |0.7088723439378913 |
2 |s2 |2 | 1.1683321445547923 |
[3 |s3 |0 | 2.0548722588034516 |
+ + + + +

o B#%itFEclusterCountTableName

+ + +

| cluster_index | cluster_count |

+ + +
|0 |2 |
|1 |1 |
|2 |2 |
+ + +
o ERZFEd\FEcenterTableName
+ + + +
| cluster_index | kvsO  |kvsl |
+ + + +
|0 | 0:2.6,1:0,2:0,3:1.1,4:1.6,5:0 | 6:1.15,7:1.2,8:1.65,9:1.7,10:0 |
|1 | 0:5.1,1:0,2:0,3:0,4:0,5:5.2 | 6:5.4,7:0,8:0,9:0,10:5.3 |
|2 | 0:0.6,1:0.1,2:0.75,3:0.2,4:0.65,5:0.7 | 6:0,7:0,8:0,9:0,10:0 |
+ + + +
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HLEZ S PAI

A

=P SR

MEFEALARZKEE, WELERETREAZT, IREHE/NTK, BANBEHKD LR (B2) T8
sFTEE, FRIFEERPOREN, FARSENEZEEENFOSR (ETRE) . BEIINERH
AFLENANX, FHETESFHKDNFOA,

MBHMARXDPEENULLTE Z=E, NESIREE Algo Job Failed-System Error-Null feature value found , ZiX
FERREEHTER.,

FRBRBERTHIBERARN,. WREXTIHSHE1I2,000,000, WESIREE Algo Job Failed-System Error-F
eature count can’ tbe more than 2000000 , MO 1FIE, EFHIFIHEHTHES.

WRbMHNEEBAN KEHE LK, NESIKETE Algo Job Failed-System Error-kIOError:Write failed for messa
ge: comparison_measure , ZICEHEEMENTIMNOSH1FIE, EFHFS. WEERMIE col*centerCount
>27,0000,000 , MBI THLTHAR, ERmodelName£#, BEHNITRE,
MREMARNFIBZBFHESOLXET, NZEFIREE FAILED: Failed Task createCenterTable:kOtherError:ODPS-
0130161:[1,558] Parse exception - invalid token ‘ ,expect “ ) ’

DBSCAN

DBSCAN (Density Based Spatial Clustering of Applications with Noise) E—MEF#HIEZEN LT L EE
EXEZE, aRETHNKEXER, FREENFZHENHERE, BERORREGER, BYZED]
EREZEEERL, SPHERARE,

PAI-StudiosZ #5818 o ML B PAIGE S5 T, ECEDBSCANAKHISEL:

I A=
T 51 sk
BARERD FHAEEAN LD,
BABBORELE, NRBAKEXDAAE, 1
HBHE,
AR R OEE @ wE MEWAROEL ST, VKR

[ ENEEDASEREERESNNHE—F.

MERRZBNERNFZERE, WEAPESR. W

. - .
SHRE PERHEREE BRABEXD AR, NESHLE,
SAMSE RIS E AT ZAE, WZSARLX
BN E S ERE g%i PRI RHEATZEE, WiZRAZLIY
MERMAHIEER AIOE, WiZzSHE, REXEF
AT
BAENKRRE o 3. FRZIERREE,
o W FRIERRNE, SHEBIEXES
(,) nh&E.
FERER ERBIERES MBEBMAENERAST, NZSHME,
ServerflSE# = ServerfR S =E.
Workeril 288 = WorkerfR 22052 .
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HLEEF3IPAI G
s B R
BAE R Serverg A28 M CPUK FAServerfRESHICPUKE .,
PAN
\%orkerﬁ:ﬂﬂl%%ﬂ‘]CPU SAWorkerfi& SHCPUKE .
Workerg &8 AEH SABWorkerfRESHBHARE, BAIAMB,
ServerB ANl NEH FAServerlRS2E=HNAE, BAIAMB,

e PABRLTIT
DBSCANEAZF ABIRER QM EFABALIE, BEXFHUSIIERIINEARTEAE, RIFNPAGLU

T:

o LASPERFRENBA

pai-name ps_dbscan

-DinputTable=hxdb_neighbor_data_order

-DinputType="1"
-DoutputTable="hxtmp2"
-DminPoints="4"
-DserverNum="1"
-DserverCpu="300"
-DserverMemory="3000"
-DworkerNum="2"
-DworkerCpu="800"
-DworkerMemory="2000"

o UZBFIRXMNEEEARA

pai -name ps_dbscan
-DinputTable=hxdb_multicols_data
-DinputType="0"
-DoutputTable="hxtmp"
-DdataType="DenseMultiCols"
-DpointDim="12"

-Deps="4"

-DminPoints="20"
-DselectedCollds="all"
-DserverNum="2"
-DserverCpu="300"
-DserverMemory="3000"
-DworkerNum="10"
-DworkerCpu="800"
-DworkerMemory="2000"

> MA4RRA: 20210607
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A

HLEZ S PAI

o MMSIBXHEEEARBA

pai-name ps_dbscan
-DinputTable="hxdb_sample_60w"
-DinputType="0"
-DoutputTable="hxtmp1"
-DdataType="Dense2Cols"
-DpointDim="2"
-Deps="0.01"
-DminPoints="10"
-DselectedCollds="all"
-DserverNum="2"
-DserverCpu="300"
-DserverMemory="3000"
-DworkerNum="10"
-DworkerCpu="800"
-DworkerMemory="2000"

e =EWIE
inputTable =
outputTable =
inputType =
pointDim =
eps &=
minPoints =
dataType &=

}-H-\

[

BARNEIR,
BmHENER,

BMANBIRRRE, S TRE:
o 0: FRRUEERIBA.
o 1: RRLIBEERL LA,

BMAHIENREHE., W@
RinputType0, MLiZzSHwiE,

@ e
EdataTypesDenseMultiCols,
N point Dim@ 7
5selectedColldsEI#=—5.

P ANEEEE. NMERRZEHE
BENFZEE, WEASES, W
EinputType 0, Nz,

RO RN BERE, NMRERBER
HRYEXTZEAE, WAL
£

BMAERNEX, MRinputTypeRo, N
ZBH Wk, RAZIFUTHEL:
o DenseMultiCols: {ERZIERRM

=
=0

o Dense2Cols: EFR—FIEXREDE, &

HEBIEES () 2K,

EINME

%I

10

1.0

10

Dense2Cols

211
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HLEEF3IPAI A
2H BEWIE iR ZNE
HARPTERDI, W
ZdataTypeyDenseMultiCols, Miz%
ik, BMEHREAallE0,1,3,
selectedCollds = all
@ w8 DRIBATTFELL.
serverNum 2 ServerfRS5R[RIVHE. 5
workerNum ] WorkerfR$52BIHE . 30
serverCpu = FHServerfRESHRHICPUHE., 8
workerCpu 2 BE&WorkerfRE 2R HICPUSIE . 8
workerMemory 2 FAWorkerfREBMAE, BEAIAMB, 10000
serverMemory = asServerfREBMATE, BAIAMB, 10000
DBSCANZ N\ ¥4z B

DBSCANEESZF ABIREH M EFENWAKIE, BEXFUSHHRIINEXRTEE, WALENTRAW
T

o PiEEX
+ + +
| mid(bigint) | f1(string) |
+ + +
|0 [2,3,0 |
|1 [1,2,3,4 |
2 2,15 |
13 113 |
14 |14 |
|5 [2,5,1,0 |
+ + +

@ 38 ERNSEAVBAOSEEES, G, 0SRNBHABVRAAE0E.

o ZIIRANMEME (UZH@ENHG)

+ + + +
| mid(bigint) | f1(double) | f2(double) |
+ + + +

[0 0.0 |03 |

|1 0.0 |10 |

|2 [0.0 |01 |

[3 |10 ]00 |

| 4 [0.0 |02 |

[5 |10 |02 |
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-, HLEZ S PAI

E—FAHARD, EZNME=FAFARNESHLENE.
o MIMEKW@ME (LZHRE M)
| mid(bigint) | f1(string) |
+ + +
[0 ]0.0,03 |

|1 ]0.0,1.0 |
|2 100,01 |
|3 |1.0,0.0 |
|4 100,02 |
|5  ]1.0,0.2 |
+ + +

F—IAKARD, FEINAREZFEENE, BIRNES (,) 2.

@ 3B ETSERLCE TNEMFESHAN, TUASSEREMDS,

3.5.4. [@I7

ARIXABNBPAI-StudioiZH I E VI E %, BIEGBDTEIA. &MEYT. PS-SMARTE IR PSEMEYT,

GBDT[EI3

15 E A B JIMGBDT (Gradient Boosting Decesion Tree) @—fERRWE L, EBTEMRIELMEE
JER7E=

PAI-StudioZ#F @I M HPAIGT SN AR, BEEZEARSH:
o TIHLAR

nE 24 13

5%

BAHIRRS, S51I489%1E5, XFFDOUBLER
BIGINT 287,

BAT
@ #8  BEFIHEBRARITE00,
FRIgE
& 32 #5DOUBLERBIGINT 28!
pa:L]! X #FDOUBLERBIGINT 8, BHAB2EREN—AH,
F#5gbrank loss. lambdamart dcg
RERREAER loss. lambdamart ndcg loss Rregression

lossZER

2 .
;{brank lossfTau EEBER[0,1],
gbrank5regression

loss IS HUES ER{E?Bjﬂ[1,10]°
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A

RE 2# iR

metricE R FHNDCGRDCGE,

WH=E BY{ESEEA1~10000,

FIEE B{EBESN(0,1).
SHIEE

RAHFH BUEEE A 1~1000,

—BRNRKRE BEEE A 1~100,

E - o2 =

JTERBANEIRE  pEmmn1-100,

HAREHELH BESEEA(0,1),

Il 25 o 5 52 B9 45 1E L BESEEA(0,1),

3 AR L LB B{ESEEA[0,1),

BEHL G E R T ER{ESEE#[0,10].

8 R

EERMAeWtonER o mNewtons B £,

723

— M ENRAHE BUEEE A 1~1000,

HEZLH AARBFPAANSEE, BDPEIIGHNIHZE.
HhiTiE Mk

B EREF ZARBPANGEE, BHNERTF. BAAMB,

e PAIGE AR
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- HBEF>
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=lllll
-DtestRatio="0.0"
-DfeatureColNames="previous,cons_conf_idx,euribor3m"
-DtreeCount="500"
B A
245 w | mR ERAE
inputTableName I~ BMAZNER, %
MARD, BFNGNRFILESE, X5 "
= I
featureColNames & DOUBLER BIGINT 5 _ FrE#UES!
) IEESTIE, X
labelColName a iz):i%qﬂﬂﬁfflr 7)&, Z¥FDOUBLERBIGINT .
xH,
BMAERD, 25IEHNIR, FNEXE
¥&:
o Partition_name=value
o namel=valuel/name2=value2: ZHH
inputT ablePartitions & x FETK
@ gy nREEEIHR, WER
BMES (,) 7R.
modelName = MEPRBEEIR, %
outputimportanceTableN
putimportanceta & BUHHTEEMNES, x
ame
grouplDColName & iR AET, E= 2

215
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SR SIPAI
HEEFES Hit
=S \\
2 =R BiAE
%k
IR BIE TR
o 0: GBRANK
o 1: LAMBDAMART_DCG
Pz
lossType = o 2: LAMBDAMART NDCG 0
o 3: LEAST_SQUARE
o 4: LOG_LIKELIHOOD
BIELAT A
o 0: NDCG (Normalized Discounted
metricType = Cumulative Gain) 0
o 1: DCG (Discounted Cumulative Gain)
o 2: AUC, {UER T labelBENO/ G S
treeCount = W=, BUESERE1~10000, 500
shrinkage = Z3EE, REEERN0,1). 0.05
maxLeafCount 5 RAMFE, BUEBEN1~1000, 32
maxDepth & MR XRE, BEEEA1~100, 10
I FEA N&/D> , SEE L
minLeafSampleCount & HFURBANROHAY, RETEN 500
1~1000,
sampleRatio S SR ERFEARLA, BUETEEA(0,1), 0.6
featureRatio = SRR ERNSELL S, BUESERA(0,1). 0.6
tal = ?BRank LossBTaus#l, BUEEH 0.6
A[0,1],
P = GBRank Losstip£4, BUESBEA[1,10], 1
randSeed = FEMLEFF, BUESEEA[0,10], 0
= fERANewtoniEAERFFX, BUETERE
newtonStep o . 1
7{0,1},
featureSplitValueMaxSize = BN RNEAHE, BETEEN1~1000, 500
lifecycle & WMERNETEE, %
GBDT[E! 3 Hl
1. EASQUEEG, £MNIX#IE.
drop table if exists ghdt_ls_test_input;
create table gbdt_ls_test_input
as
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select

*

from

(

select
cast(1 as double) as 0,
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
cast

0 as double) as f0,

1asdouble) asfl,

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

from dual

union all

select

cast
cast

—_ o~ —~ —~

0 as double) as f0,

0asdouble) asfl1,

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

from dual

union all

select

cast
cast

—_ o~ =~ —~

0 as double) as f0,

0 asdouble) 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(1l as double) as f1,
cast(0 as double) as 2,
cast(0 as double) as f3,
cast(0 as bigint) as label

from dual

—_— o~ —~ —~

) a;

LR EME SRR gbdt_Is_test_inputil T,

HLEZ S PAI
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A
fo f1 f2 f3 label
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
2. {EAPAIGS, $R3XGBDTEIAAHEINIGSH.
drop offlinemodel if exists ghdt_Is_test_model;
PAI -name ghdt
-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_ls_test_model"
-DfeatureRatio="1"
_Dp=ll1ll
-Dtau="0.6"
-DtestRatio="0"
-DfeatureColNames="f0,f1,f2,f3"
-DtreeCount="10"
3. EAPAIGS, RRTNAHSE,
> MHRRA: 20210607 218
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drop table if exists gbdt_ls_test_prediction_result;

PAIl -name prediction
-project algo_public
-DdetailColName="prediction_detail"
-DmodelName="gbdt_ls_test_model"
-DitemDelimiter=","
-DresultColName="prediction_result"
-Dlifecycle="28"

-DoutputTableName="gbdt_ls_test_prediction_result"

-DscoreColName="prediction_score"
-DkvDelimiter=":"

-DinputTableName="gbdt_lIs_test_input"

-DenableSparse="false"
-DappendColNames="label"

4., EEWMNLE R ERgbdt_Is_test_prediction_result,

label prediction_result
0 NULL
0 NULL
1 NULL
1 NULL
0 NULL
0 NULL
ZeMEE 3

prediction_score
0.0

0.0
0.9990234375
0.9990234375
0.0

0.0

prediction_detail

{ “label”

{ “label”

{ “label”

{ “label”

{ “label”

{ “label”

: 0}

: 0}

: 0.9990234375}

: 0.9990234375}

: 0}

: 0}

M EJ3 (Linear Regression) 2R thAEZEMESNETEZ ANEL X RZRER, PAI-StudiosZ @1 oM

WEPARR LA, BREZAHSH:
o TIHKAT

nE 2
ERFES
ERRET
FRIRE EERLER
kv 8 73 s 75
key5value$y B #&
RRERBH

RINMARIRE

T

[

BMABERTD, S5HNRES.

& #DOUBLERBIGINT

ERKVEARTHRE .

ANEREXES (,) #R.

BNEREXES (1) 2R,

BERHTHRRELRE.

MR TIERBHILog LikelihoodZzZ/NFiz{E, W&

EEIE,

219
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Hit
RE 2 HR
BHBE EN LR XFEFL1. L2K%Nonez#
1IE R IMRIEMER ANone, NZSHELM.
. ¥etRB#ER-Squared, AdjustedR-Squared. AIC, B
) M
ERBEEE M. BENREEREE,
e EnBETE. PEREERKIE2.5%,97.5%]. REIE
I N 25 > S, A Mz Y
EIAREF hek AR B S BT, B MR,
HEZOH KINARGEHNAE,
HATER
BEZREKX/N KINARE BN,
o PAIGE AR
PAI -name linearregression
-project algo_public
-DinputTableName=Im_test_input
-DfeatureColNames=x
-DlabelColName=y
-DmodelName=Im_test_input_model_out;
2 EENIE R ZINE
inputTableName = WMAZNER, %
modelName = BHERNEZIR, T
BEERT G RER, W@
outputTableName = RenableFitGoodnessAtrue, MiZ I
SHEHIE,
= EZE, ZFFDOUBLERBIGINT 2
\abelColName = B, QEEE— N EEE, &
TE, NEBAFIEAFERR,
featureColNames = M:fSDOUBLERBIGINTXE . 11R x
= MABEARRIEE, WZHSTRNG 7
E-JilIN
inputTablePartitions & BARNDKX, %
BMAHIBEREABEEN, BUETE
enableSparse = . false
Aftrue,false},
KVt Z BB R RF. N
itemDelimiter = RenableSparseAtrue, NiZ&#4% EYXES (,)
B
> XHRRA: 20210607 220
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22 SIPAI
HF MeFE>

2 EEWIE R KiNE
keyvalueZ B FERF. 1

kvDelimiter & RenableSparseAtrue, NiZ&#4 BENES (1)
o

maxliter = BEHITHRAER IR, 100
BRAMURIRE . RBER B

epsilon & Log LikelihoodZz Z/NFiZE, W& 0.000001
EEILE,

) IEMMLRE, BYEEE
a~

regularizedType i 5{11,12,None}. None
ENZRE, W

regularizedLevel & RregularizedTypeANone, Miz& 1
eV
EEEMERITGE, BIREER-

. Squared, AdjustedR-Squared.
i~

enableFitGoodness i AC. BHE. BENEEREE. false
BUYESEE A {true,false},
EEHTEIARSE A, iHHERE

- . BETE. PEREEKX

;n;lzleCoeffluentEstl = &[2.5%,97.5%]. 10 false
RenableFitGoodnesstrue, Mix
SHEY, BUESEE A{true falsel,

lifecycle & BRI hEmHENETER, -1

coreNum = HENZLME. REBHHNE

O AR S5 E A
memSizePerCore & STELNRE, REEER1024 REBHMAE

Z B3 b
1. EASOLEE, LRI,

MB~20*1024 MB,

221
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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 asy,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 asy, 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;

2. ERAPAIGES, RRZLMOIFARSH,

PAIl -name linearregression
-project algo_public
-DinputTableName=Ilm_test_input
-DlabelColName=y
-DfeatureColNames=x1,x2
-DmodelName=Im_test_input_model_out
-DoutputTableName=Ilm_test_input_conf_out
-DenableCoefficientEstimate=true
-DenableFitGoodness=true
-Dlifecycle=1;

3. EAPAIGS, RRXFMNAHSH.

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

4, EEHHNERTHEIM test_input_conf_out,
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+.

+ + + + + +

| colna
+

me |value |tscore |pvalue |confidenceinterval|p |
+ + + + + +

| 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} | co
efficient |

| x2 | 0.35374498323846265 | 0.2949247320997519 | 0.81  |{"2.5%":-1.997160, "97.5%": 2.704650} |
oefficient |

| 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 |

+ + + + + + +

5. EEMNE R ERIm test_input_predict_out,

+ + + + +

|y | prediction_result | prediction_score | prediction_detail |

+ + + + +

|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} |
+ + + + +

PS-SMART[g] )3

SHPRSSEEPS (Parameter Server) A FRARXMENEEREL)IZES, SMART (Scalable Multiple
Additive Regression Tree) 2GBDT (Gradient Boosting Decesion Tree) EFPSSLIBIERE %, PS-
SMART 325 BAZHEARR LT ARHERIIEES, aTAE ETFH RGBT, BB, PS-SMART S MRS
AREHFEEMERLRERAR,

PAI-StudioSZ# B o] L B PAIGS S 5, ECEPS-SMART[OFAHHS 44
o TJLAR

Dk

FRRE

- .

i

W
i

o BRELHKVZ BERASENIR, keySvalueZ E{EH
AR HYEE (1) $KF. FI1:0.33:09,
WAZD, BFIIGKNSEY ., inR@mAEIERDense
#I, WHBEEREE (BIGINTE{DOUBLE) 28,
REAHUIERSparse KVig=l, Bkeyflvalue2#EE
A, M HEEERSTRINGEE!

EEFRAESY

223
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HLE§ZESIPAI A
& ¥ iR
_ MARIIREY), ZIEFSTRINGRHEZE, MEEAIL
i o)
ERRE] Fi, MUREHREXE  HII0 =K PEOT,
EENET) I AR BT AE TN, ZIFHESE,
Y ¥#FLinear regression. Logistic
BRI R regression. Poisson regression. Gamma
regression&Tweedie regressionZa!,
Tweedie g # Tweedie B A ZMIIEXRIEL.
Y #rooted mean square error. mean
absolute error, negative loglikelihood for
logistic regression. negative loglikelihood
iR :or poisson regress_lon\ re5|deal deviance
or gamma regression, negative log-
likelihood for gamma regression. negative
log-likelihood for Tweedie regression & Jc 2
B,
WHE NEHIBEESHEBEMEL.,
WEAXRE ENMERNS, BIRS2THFH R,
MESEMNN, EEBISIEHTES, BEBES
HIRR LB s, AT,
p— HESENE, RESMFERTES, WEBESY
FERFLH =, TS,
PR
AR R ER BHEIFFHT RN, ZSHEEX, HFHRlEST
EEEE M5, MENME, MEALSHIE.
BHHFHBRAN, ZEHEMR, HFHSAELH
ESRR N w
LSRR 195, WBLHS, VEXZSHIE,
EIER BYESEEA(0,1).
. & SketchIN BN AL REE, ZSEEM/N, REMN
EfSketchiE S, —RERRNEN03, XEFNEE.
BN BRI LT, ﬁ%f*fﬁﬁﬁ%%ﬂ@%d\?ﬁ?&ﬁ%o ZEHEEK, 7R
BRTF,
BENE M EXFAFLED, MRMEIHERARERN, REE
TR wBH, WRKRBHMSQUESBEHIHE.
2R RER FRaEANYIETNE,
TRHERG, ZFERATRSENRE. ERG,
SEEEMER ZRAETFRNEEERRERD, ZREESTERT

RESNERHRE,
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o HLEEZF S PAI
s 2% ik
Bt E BNARKBENHE.
R R NN BAMRMERNRE, BAAME, BEEBEHRE,
= RESEDHE.

o PAIGESHT

#il1%%.

PAl-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"

-DoutputimportanceTableName="pai_temp_24515_545859_3"

-DlabelColName="label"
-DfeatureColNames="features"
-DenableSparse="true"
-Dobjective="reg:linear"
-Dmetric="rmse"
-DfeaturelmportanceType="gain"
-DtreeCount="5";
-DmaxDepth="5"
-Dshrinkage="0.3"
-DI12="1.0"
-Dl1="0"
-Dlifecycle="3"
-DsketchEps="0.03"
-DsampleRatio="1.0"
-DfeatureRatio="1.0"
-DbaseScore="0.5"
-DminSplitLoss="0"

#3o

PAl-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"
1B 2 EEWNIE HHR ZINE
MAED, BFIIGNESEY., mREAXRRE
featureColNam Denset&=, M RBEEREHE (BIGINTZg
= DOUBLE) &, IRHEAFZESparse KV, I

es

STRINGZE#!

BKVER thkeyfvalue 2 #UEEE, N

ek
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A
R B ERWIE HR HNE
EMAZNIRET, ZIFSTRNGRHEZRE, M
labelColName = RENBEFME, WXCHFEHEZRD, flinZaz I
9001,
weight Col = ZITT LA BATHEARIHATIN, ISEUESE, x
EAABEEX, BUEEEA{true false}, #ibk
HIBSH enableSparse &5 BXBKVZEERSIEAME, keySvalueZiafE  false
AEXES () 2. $/101:0.3 3:0.9,
inputTableN
CoEERET | e BARIER, %
modelName = HHAERER, %
tputl rt
euprmportan % HHBTESHNES. x
ceTableName
nputTableparti &= Rds=1/pt=1, %
tions
outputTableNa = B ZEMaxComputedyzEk, “HEIKX, R %
me - EEY, RAEEIT SMART BT A H 3R,
lifecycle & HMHENEDES, 3
EARREEE, IRHATHRE:
o reg:linear: Linear Regression
o o reg:logistic: Logistic Regression _
Objective = © count:poisson: Poisson Regression reg:linear
o reg:gamma: Gamma Regression
o reg:tweedie: Tweedie Regression
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R

24

metric

treeCount

maxDepth

sampleRatio

featureRatio

shrinkage

sketchEps

minSplitLoss

Jali

iy

7|

iy

iy

7|

iyl

5

P

ILRERITAIERER, HHElogview

coordinatorX i fstdout, SHFLATHEE:

o rmse: MM o] FXrooted mean
square errorza

© mae: XREIAF X FEImean
absolute errorzs!,

o logistic-nloglik: %3 Rza]fi4k 75 =t
Bnegative loglikelihood for logistic
regression#a

o poisson-nloglik: FRZ T = b
Hinegative loglikelihood for poisson
regressiona!

o gamma-deviance: YR a4 AT
Bresidual deviance for gamma
regression#a

o gamma-nloglik: R a4k A=t
Bnegative log-likelihood for gamma
regression#a

o tweedie-nloglik: ¥JM Al = B
fnegative log-likelihood for
Tweedie regression3&

WHE, S EMIEL.
MIRARE, BUEEEN1~20,

RS, BUESEEA(0,1], MREVE
791.0, MFRRARFEE.

FERFELES), BUESEEA(0,1], MREVE
A1.0, MRRRERE,

LIESI IR, ZSHEEX, HFHROmE
#8., MRINE, WERZSHE.

LETNRAY. ZSHEEX, HFHRoHE
B8, RIS, WBRKZSHIE.

=R, BEBEN0,1).

MiESketchB MBI AL REE, B
70(1.0/sketchEps), ZSHIEB/N, KSHIHE
Mz, —REARKNME, THEFHEE, BESE
E7(0,1).

DRTAMBENR/NMNRAEZNL, ZSHEY
KR, PRERT,

BINE

1.0

1.0

1.0

0.3

0.03

227
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A
R 28 BRIk R ZANE
BIEHERRAFMED, NEMGHERRRN,
featureNum & KREBEIZSH, WERRELKBHMSQUES BT x
=
baseScore = FrEEARNYIATNIE. 0.5
THESTEEMNER, 85F:
o weight: fEERIG, ZIFEMER DRSS
featurelmporta = REL ain
nceType . o gain: EERD, ZESEWRNERIEE, K
o cover: EEEG, ZFEEARTREEN
B,
weedievarbow | & Tweedie At ERIEL RISH. 15
coreNum B BILHE, ZEHEMK, EXETEIR. ;gﬁgﬁ]ﬁ
BRI
7ep RN
memszepercor & SMLERINE, A, ZHEDD

PS-SMARTI[g 3 3=
1. ERMTSQUES, £RMAMIE (LKVISBEREHRE) .
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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
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;

ERBEENT,

F_;%A - -

1 20 10552015 3:.0.82 4-0995:017

2 1.0 1:-1.26 2:1.36 3:-0.13 4:-2 82 5:-0.41

3 1.0 1-0772:091 302344465091

4 20 1:0.86 2:-0.22 3:-0.46 4:0.08 5-0.60

5 1.0 1-0.76 2:0.80 3:1.02 4-0.78 5-0.86

G 10 12222-0463.04940315-1.84

7 0.0 1--1.212:0.00 3:0.23 4:2.04 5:0.30

] 1.0 1:2.47 2:-0.45 3122 4-0.48 5:-1 41

g 0.0 1-0.40 2:0.63 3:0.56 4:0.74 5:-1.44

10 10 10172049 3-1504-2205-0.35

2. MEXW, FEESNELEE,

229
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HERFSIPAI B

| gsq_sm..1500 n (@)

|| FRN-2 @ |‘| Ps-sr-.-1ARTFﬁ:‘-EU-2€| " cq tes_mat b (@

3. BBEPS-SMARTEIAEH#NSH (REMTEREDNSH, ERSHEARINE) .

RE 24 i

EEBRIRER EHRERRER SEE,
FRIRE YFES kR featuressl,

&S % Elabeldl,

BHiRRE £ 5 L& MLinear regression,
S2HIgE LSRR i%&#Frooted mean square error,

R#E BEE NS5,

4. EER—FMNAHNSH (EENTREPNSH, HRSHLERKNE) .

RE 2H i
FFES) RHilgik, SRIAZMTVER,
RERE L5 EEHAlabeldl,

FRIRE Wi B R B S IEE.
key5Svalue$ R #F BEAEXES (1),
kv i8] #9 53 Ba fF B &9 =48 \u0020,

5. BCEPS-SMARTHUNAHNSH (RENTEREPHNSH, ERSHBERARKINE) .

RE 2% i
FEES) BNk, SRIAHMTUER,
EHBH %% labeldl,
Wi e B PR B EIEE.

FRRE
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HEEF SIPAI
A
RE 2 iR
key5value# R #&F BEAEXES (1)
kv iE B9 53 % & B & A= 4&30\u0020,
6. BT, EER—TNAMHNTUNLE

Fea abel a features a prediction_result a prediction_score a prediction_detail a
1 20 10552-0.. 1.467510098550415 1.467510998550415 {label" 1.467519998550415}
2 10 1-12621.... 0B89991343021309282 0.8099134302130282 {label™ 0.8999134302139282}
3 10 1-07720.. 0.8999134302139282 0.8000134302139282  {Vabel” 0.8009134302139283}
4 20 10862-0_.. 1467519998550415 1.4675199098550415 {label™ 1.467519998550415}
5 10 1-0762:0... 0B9991343021309282 0.8099134302130282 {label™ 0.8099134302139282}
& 10 12222-0.. 0&771200180053711 0.8771200180053711  {label” 0.8771200180053711}
T 0o 1-1212:0... 016383999586105347 0.16383000586105347 {"label™ 0.1638399958610535}
g 10 121472-0.. 0&771200180053711 0.8771200180053711  {label” 0.8771200180053711}
a 0o 1-0402:0.... D16383999586105347 0.16383000586105347 {"label™ 0.1638399958610535}
10 10 104720  08999134302139282 0.8009134302139282  {Vabel" 0.8099134302139282}

7. BEEPS-Smart HUNAH TN R,

2 1.467519998550415
0.8999134302139282
0.8999134302139282

2 1.467519998550415
0.8999134302139282
0.8771200180053711

0 0.16383009586105347
0.8771200180053711

0 0.16383090586105347

0.8999134302139282

eaf_indexa

15555
13333
13333
15555
13333
16666
22222
16666
22222
13233

Hhprediction_scored|) R RFNME, leaf_indexFI R RN HFT5 5=

=
o

L
8. AP EPS-SMARTEIFAM, HEREXE, EREEHE > EFHLHE3, EERIEEN.

2

70, valueFI R RKFIEEEMRE,

1 0.14059734344482422
- 0.8594027161598206

HAidJIRREANFLEFS . BAZRANBALIRERKVIEI, FRLdIIERRKVPivkey, &
EEMRPNE2MRHYE, FRINEDRIBPRERTERMFE, TRUAAEMSERNBTEEEN
BRiNAgain, ENZHEENEEHRNESERZHM.

HEXiREA

e PS-SMART [B]JFA 4B BFRIMNZISHUEZR R, WEMaxComputeREIBESTRINGZEE, NIFEHITHE
ik,

231 > MERA: 20210607
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HERFSIPAI B

o MEHIERKVIE, NAFEIDRRAIEEE, FAEDA AL, NRFMEIDAFEFELER, WEEFEH
I AEEHITRIN, IRFAEANLFIBEFRE, SEHTRISZSEASSMEIRELGE,

o JHIAPS-SMART BHAHZIHFH+ARERES, BERBEEZBRKXKBGTREE, tJLAMERGBDTEE LT
%k, GBDTREXESEEFERELFMERHTIIEG, REEXNEIISMFITOne-Hot B (TF RIS
fiE) 4b, REMGTEAMESRHERFMERTERK,

e PS-SMART&ASS|I AN, FI, data_sample ratioffea sample_ratioRREEURFISIERFE. &
EERNE A BIRLULHA R B ERSketchldH A 2B Sket chB I FEREHLME , RAZ MWorkerD X HITHT,
WEBAR, BREMNEC EJPUREERRERE. MRETIIGKIRED, FRBRKIENSH, 215
] 0E %Zi ¥, BTEENR,

o MRFEMRIINEG, TJAMERHEZOE ., FAAPS-SMARTEEZEEMERSS
%, FRPAEBICRE, BERSRRSEMESNE,
PSZ o]

ZMEY3 (Linear Regression) EAHEAZTENZSNELREZANEMXRER, SHRSH
PS (Parameter Server) A FRRAMENELREZINEES. PSEMRIAZIFTIZHER. HZHEEN
AMELMIHRES .

PAI-Studioz #1@: 3 oI ML HPAS SR AR, BEEIZALSE:
o TJLAR

BRRE, FeEFEil

ik S R
BEERAES) BAHURRDR, 25iI4R04FES,
EFRES Z#FDOUBLEXBIGINT 265!,
FRIRE eERERED FERKVIERXRRBRAEN
kvial 49 73 s &F HNER=ENIE.

keyEvaluef B & KINMERARXES (1) 7.

LIENKRE, ZSHEBKR, RRERETTEY

LT weight b, MEEBE, MEAZSHE,
T DENKES, ZESEBA, EFEREBENES
9 M, MELHE, WEAZSHE,
AN AR, NERARA KRN0, 1
£< L = Ny ey
SRR BABRARY HE AR ST RS,
BNKSRE Ty
B DR LR, %2 AT AT
BAKEID B, NRAREZSH, WRLESEHSOUES Bt
.
B BN RAEDHE.
TR
ST A/ BN EAEDHE.

o PAIGEES AT

> MA4RRA: 20210607
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2R SIPAI
At NEE
#1)I1%%,
PAI -name ps_linearregression
-project algo_public
-DinputTableName="lm_test_input"
-DmodelName="linear_regression_model"
-DlabelColName="label"
-DfeatureColNames="features"
-Dl1Weight=1.0
-DI2Weight=0.0
-Dmaxiter=100
-Depsilon=1e-6
-DenableSparse=true
#3M
drop table if exists logistic_regression_predict;
PAI -name prediction
-DmodelName="linear_regression_model"
-DoutputTableName="linear_regression_predict"
-DinputTableName="Im_test_input"
-DappendColNames="label,features"
-DfeatureColNames="features"
-DenableSparse=true
e ERWIE iR HANE
inputTableName = BMARNER, %
modelName 2 RHERNER, %
A ERITERER, W
outputTableName = ZenableFitGoodness Atrue, MiZ T
SHNIE,
= WMARNIRESE, XFFDOUBLER
labelColName = BIGINT 347 _ %
MAED, BFIIGNSLETIE, O
featureColNames = RBABIENAEZEL, W %
= DOUBLERBIGINT 28!, tRBANE
TEABRIEIU, NSIFFSTRINGEER,
inputT ablePartitions = BMAEZNAKX, %
BMAHIERE ARSI, ETE
enableSparse = false
Aftrue, false},
KV Z B DR R .
itemDelimiter &= HenableSparseAtrue, NiZS# 4% =
o
keyvalueZ [BIM 73 FERF. 1
kvDelimiter ) HenableSparseAtrue, MiZSH4E BXES (1)

o

233
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HLEEZ S PAI Hit
2 EENIE b:po KiNE
EEFHHF Offline Model, #l
enableModello = HenableModelloAfalse, MYEHETR true
= #HH EIMaxCompute®, BUEEE
H{true false},
BEHTHRRERIRE, BUETE
=
maxlter B AR 100
epsilon = {t1t§5£2’§ﬂ:9—3%1¢, BEEE 0.000001
A[0,1],
LTIEENML RS, ZEeHEBK, BEE
[TWeight = EFExRMD, MEIMUE, WEX 1.0
Z2HE.
LRIENM RS, ZSHEEX, BE
[2Weight = SEENEY/N, RIS, WG 0
KizSHE.,
RANSHEIDS S MELE, ZSEE
modelSize = BEOUAXRFLME. RKREEZS 0
- ¥, WRKBHSQUESAMItE.
EESEE NI EL,
coreNum & HEZME. REBHMAE
memSizePerCore = EMZONAE, BAAMB, REBMNE
PS % M [a] )3 7= 61
1. EAMTSQUED, EMBMALIE (LAKVIEXEIR ) .
> XHRRA: 20210607 234
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A

HLEZ S PAI

2.

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;

ERBEIBNT,

FSa abel a features =

1 2 10552-0153.0824-0995017
2 1 1-1262:1.36 3-0.13 4282 5041
3 1 1-0772:0913-0234-4465091
4 2 1:0.86 2.0.22 3-0.46 4:0.08 5:-0.60
5 1 1076 2:0.80 311024078 5:-0.86
[ 1222204630494 0315-184
7 0 1-1212:0.003:0234:2.04 5:0.30
8 1 12172-0453-12240485-1.41
5 0 10402053 3:05640745-1.44
10 1 101720493-1504-2205-035

@ 8 KVASRBUREREDU AN EEE, FAEENAASIH, NRBEDATRSE, UEE

BATRIMCRIE, MRFHEENLNBEFHFS, NERHTHEBSULERE,

MESLR, FRBESREE2E,

235
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HLE§ZESIPAI

PAI-Studio o]l L& = A2 5>

Hit
|I cq_pai_input @
| ©psmE1 @
|I sre_mpi_algo d &)
lomsr o
‘I cq_output @ |
3. BEPSK&MEHAHNSH (RENTERRTPHNSH, HRSHERRINE) .
s 2 iR
2E®mHRKER EEtrue,
FRIFE ERREAES) ikiZfeaturesdl,
EERET EElabeldl,
B BEEHN3,
HATIAMR
BMZBREKRN ELE #1024 MB,
4. EETNAHNSH (BEENTERETPNSH, HRSHERRINE) .
e 2 iR
$SAES KNk, ERIAZMVER,
EHE LS i&#%label?l,
ZRIRE BHRER TR B E B SR,
keySvalue$ R #&F BEEAEXES (1) .
kv i 8l 49 53 b= &F Bt & 9\u0020,
5. IBfTX, EEMNER,
> XHRRA: 20210607 236
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HEEFSIPAI
A

= 2= label a features a prediction_result a prediction_score a pre n_detail a

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:-1.262:1.36 3-0.134:282 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 1.228147671443144 {"" 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 0.7116744836195954 {"1": 0.7116744886195954}
6 1 1:2.222.-0.46 3:0494.0.31 5-1.84 1.135349294653747 1.135349204653747 {"1". 1.135349294653747}
7 0 1:-1.21 2:0.09 3:0.23 4:2.04 5:0.30 0.22724956563861654 0.22724956563861654 {"1": 0.2272495656386165}
8 1 1:217 2:-0.453:-1.22 4048 5-1.41 1.2369534428175184 1.2369534428175184 {"1™ 1.236953442817518}
g 0 1-0402:06323:056 4074 5-1.44 0.5672805014883875 0.5672805014883875 {"1" 0.5672805014883875}
10 1 1:0.17 2:0.49 3:-1.50 4:-2.20 5-0.35 1.0918540901263776 1.0918540901263776 {"1™ 1.091854090126378}

3.5.5. ¥

RXAENBPAStudiolR BB ESE, BIFZAITM. BRRERITM . REKBITME . BEEERS
AT,

ZHRITG
ZHRIPEIEIT I EAUC, KSKF1 Scorefgin, MIHKSHIZE. PREiZ. ROCHIZ. LIFT Chart & Gain Chart,
PAI-StudioZ #EE TMA S PAGRSH AR, BEZAKSH:
o TIHFH

2%

RIaRE515 5

HEIIZ

EHFANREE

HEKS. PREBEIRIIREFR

DB DN

SAEFNHZ

= RET

PUEREAS

RUBHRSTHHBERREE X

REFHREIER

o PAIGES AT

bizipu

BRFIEER,

A 445), @E Aprediction_scoredl,

EHARNTE,

BHREZRER DA REE.

FAEIDT, WESANEIES A EITGER, ERFTFAATEDR.

MREPERERSIEE, WANSRFEMAS . BMNBERSEHEREE—
BRREHEIERSHER,

T 5 RIFATIEE R,

g, EERBRD, NERFNAANER, HEMX, RRFEAMER, 8
LB N B AR SiTE BAR—5. EERIT

IR

Xigtn (BIROLIFT) AR MR,
, NERETNGFANMSTE, BERX, RRFERBEF, MEXERT

HORIMAE, BTN BRSITEBRA—E.

REFEREEIRIFX,

237
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PAI-Studio o]l L& = A2 5>
A

PAI -name=evaluate -project=algo_public
-DoutputMetricTableName=output_metric_table
-DoutputDetailTableName=output_detail_table
-DinputTableName=input_data_table
-DlabelColName=label
-DscoreColName=score

2% BEWIE SHER BNE
inputTableName P} BMARNEIR, %
inputT ablePartitions & BMAEZNAK, =t
labelColName = BiRIBER, x
scoreColName 2 PHIIER, x
groupColName £ THEINNER, BFAAIFEHR. %

. s R
binCount = gig;é;gjﬁhﬁ, REBEIMG IR 1000
outputMetricT ableNam o mHBEIRE, BFAUC. KSKFI
e = Score#gx. &
ce)utputDetailTableNam = AT EEN I ENRE, *
positiveLabel = EHARNTE, 1
lifecycle & MERNETEE, %
coreNum & BIDHE. REEHMITE
memSizePerCore & BMROBIRE, RGEBMNITE

o] 3R B 14

LFERIFEREETRUERNRBER,

O

HEEEE

ERENMSE, NiE i ERREAERT

PAI-Studiosz @3 oI ML PAG SR AR, BEBZAULSE:

o T[T

D

FRRE

2%

REAE

B ERE

FRIE

iR

MFFHIERE,

SIFHUERE,
SEHBNTRRFEXNEEER, ETER
1~9999,
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B SIPAI
piEss e iR
BAFTRREKXN BVESEE 1024 MB~64*1024 MB,

e PAIGRES AR

PAI -name regression_evaluation -project algo_public
-DinputTableName=input_table
-DyColName=y_col
-DpredictionColName=prediction_col
-DindexOutputTableName=index_output_table
-DresidualOutputTableName=residual_output_table;

e EEWIE SR
inputTableName 2 BMAERNZIR,
inputT ablePartitions & BMAED, E5HENIK,
ColName o BMAEZD, RREAZENGIE, ZHFH
Y = %,
- o MUERD, AEEMNGE, ISHE
predictionColName = w
Eit
indexOutputTableN
QOTUPTEERE e EHERS RN R,
residualOutputTableNa o .
me = REBEABEREENZR,
intervalNum = HHFEXEBHE.
) MERNETEE, RETENEE
lifecycle = 0
#.
coreNum iy Instance#{ =, EUEEEN1~9999,
AL T E %
memSizePerCore = BMzOBIRE, BUEEEN1024

MB~64*1024 MB,

BlHERFANEEER
SR R OR S R ASONIER, BELTEH,

BINE

%

E£5

%

RBEEMRE

RBEEMRE

28 iR
SST BREFH
SSE BEFHM
SSR B ERZyE
239 > MA4RRA: 20210607
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HLESFESIPAI B
2H #hi
R2 HIR R
R ZERXRY
MSE HHRE
RMSE BHRIRE
MAE FIEITIRE
MAD FIRE
MAPE FHENEMRE
count 7H8
yMean FirRZTENE

predictionMean

REEBTFMG

TN REE

ETFRBRHIENBEER, FEREBERNMS M, NnHHiEhiEiR.
PAI-StudioZ#F @I ML HPAIGSH AR, BEEZEAHRSH:

o TN

Dk

FRIRE

AT M

e PAGES AR

W

%

25145

BAABTHREX

kv 8 73 bR FF

kv 53 bR &F

LRt

MR EXRN

PAl -name cluster_evaluation

-project algo_public

13

5%

SEIRENIE, ZSHYRSREFENFEIRET
-,

ERKVER R RHBREE.
FIANARIGES ()
ANEXES (1)

5248 M RNREXNEERER, ESENER

5280 BERER, BAAMB,

-DinputTableName=pai_cluster_evaluation_test_input
-DselectedColNames=f0,f3

-DmodelName=pai_kmeans_test_model
-DoutputTableName=pai_ft_cluster_evaluation_out;

> MA4RRA: 20210607
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SRZSIPAI
i (e

¥ =W iR ZAE
inputTableName 2 BMANEZNER, 7%

BAEXD, 2570518, 2150
selectedColNames = BYES (,) NE. Z5H0RSER a7l

FRNSFTEIN RSB,

BMAEXD, 254097, ZHFUT

%

o Partition_name=value

o namel=valuel/name2=value2: £
inputTablePartitions 5 R eF

@ pE mMBEESIAE, U
FEREXES (,) kR,

BABERETAREERX, ETE
enableSparse = N false

Aftruefalse},
itemDelimiter = RHEBRIKVY Z BN BT . TES (,)
kvDelimiter & wEHAEkeyFvalue Z BB SRR . BXES (;)
modelName = BMARREER, I
outputTableName 2 e %
lifecycle = MERONETEE, b

e F8#R Calinski-Harabasz X #RVRC (Variance Ratio Criterion) , EH&ARWT,

VRC = B . (N-K)
K 55, lk-1]

B R
REZENFE, EXAT,
k
553 = an__ Imr. -m|?
i=1
SSg th
o k: BEGLANHE,
o mi: BEMFLA,
e m: BWAHIENBE.,
241 > MHhRA: 20210607
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HERFSIPAI A
e iR
RERNNAFZE, EXWT,
88, = ZZ x-m :
=1 .'cE-_'I_. :
SSu Hep:
o ki BEDOLANHE,
o x: HIER.
° i FiITERE,
° mi: BENPOHS,
N EROREE.
k REDLIHHE.
REER ARG
1. £RSQUES), ERMRHIE.
create table if not exists pai_cluster_evaluation_test_input as
select * from
(
select1asid, 1 as f0,2 as f3 from dual
union all
select2 asid, 1 as f0,3 as f3 from dual
union all
select 3 asid, 1 as f0,4 as f3 from dual
union all
select 4 asid, 0 as f0,3 as f3 from dual
union all
select 5asid, 0 as f0,4 as f3 from dual
Jtmp;
2. BAPAGS, WERIEE (LIKBERERM) .
PAl -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
3. FHPAIGRS, RREEEIITHAHNSH,
> MHRRA: 20210607 242
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A

PAl -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;

4. EEFEH B R pai ft_cluster evaluation_out, HoM{LIREM T ERR.

55 iy DR 0 x
SicEE 5
Fadh iy 3
Calinski Harabasz I5tF 3
CEF
i
ZE & Spai_ft_cluster_evaluation out X FRIINEX RN T,
FFER S E &
count RIERH
centerCount BRI
calinhara Calinski Harabasz1g%x
clusterCounts EREXGBNRHE

BE
JRIEIERE (Confusion Matrix) ERFHESY, SERESIPHLEREMII, EREFNT, BES
BHEEATURALERNIENEE, TUEAXEROBERRE—MERSD,

PAI-StudioZ #h@ 3 of ML HPAIGS S AR, BEEIZALSE:
o TJLAR

243 > MA4RRA: 20210607
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HERFSIPAI B

=

W

# i
BEHENIRET A XIEFHERE,

PULERNIREE WMRREEHE, WiZSHwiE.

H 18 RFZSHENERNERER,

RS RNFEMIIFNE SRUERNIREINHEFELE, MRERERE, WxSHLIE,

EHANREE MREERERE, WizSHwik,

o PAIGRES AT
o RIEEHE

pai -name confusionmatrix -project algo_public
-DinputTableName=wpbc_pred
-DoutputTableName=wpbc_confu
-DlabelColName=label
-DpredictionColName=prediction_result;

o EEMIE

pai -name confusionmatrix -project algo_public
-DinputTableName=wpbc_pred
-DoutputTableName=wpbc_confu
-DlabelColName=label
-DpredictionDetailColName=prediction_detail
-Dthreshold=0.8
-DgoodValue=N;

2H REWIE iR ZINE
inputTableName = BMARNER, BFNELEE, %
inputT ablePartition & BMAXRNDTKX, e
outputTableName 2 RMERNER, ATHEERBER, %
labelColName 2 [RIATRE TR Z R x
predictionColName = g'ﬂﬁiil{?gmﬁz ;if L;\EIEE x
predictionDetailColNam = TN RFMINETR, MREE P
e Ethreshold, MZSHMIE,
threshold = WA EREANEE, 0.5
ZEN, BEINSREIS IR
goodValue & &, MEEEEBthreshold, NZBEn %

%,
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g HEEFSIPAI
2H BEBIE HR ZNE
coreNum & HENZOHE, REBNHE
memSizePerCore S BMROBIRE, BAIAMB, REBHMAE
lifecycle = WMERNETE, %

i 75 1B B R B
. SAWMTMIREAE.
id label prediction_result
0 A A
1 A B
2 A A
3 A A
4 B B
5 B B
6 B A
7 B B
8 B A
9 A A

2. BT, HEBEEREEEE,

I example_input

| © mmwaps

3. EERBEENSH (RENTREPNSY, HRSUEARME) .

4,

2

REFENIRETHE

S RNIEET A

4

BT

R
%E+Zlabeldl,

& prediction_result?l,

i, EERBEMAGNBLHER:

245

> MA4RRA: 20210607


https://www.alibabacloud.com/help/doc-detail/69255.htm#task120

W25 pAl PAI-Studio T L 4= = I85>
A

o BHBEEMRE, EERLNEBEER.

EEEE L iraE:

= FiHEE
o 4 2
B+ 3
v @

o BHIAIERRE, EFLLAIEME,
o BEBRIHERRE, EFRERITER.

SHEE RS sitES

A 4 2 6 70% 66.667% 80% 72.727%

B 3 1 4 70% T5% 60% 66.667%

SRR

SHENERBETALERENTMVERNRRER, (TMESH/XEEERNMS M, WML i EER
(fF)fnAccuracy. KappaMF1-Score) ,

PAI-StudioZ #E I ML PAIR B A, BEEZARSH:

o TJMALAR

& 25t iR
FEHEERT USSR RIARET, HEHEREEXTF 1000,
W ELERT) M 43271, @& Aprediction_result?l,
BEE = B TR f};iiﬁqﬂ%!&&ﬁﬁiﬁﬁ, M 25 REEER T S804

BATitE#EBENLogloss, BE
TN 25 R =RT) Fprediction_detail%l, EAXXTBEHZRMERGK, W0
ENEMBERIGEZSH, WRKOBERE.

LRS- SERESEBERER, RANREEHDE.
AT M
BREFEHE FMLOBIRNTE, BALAMB, ANRKBIHNE,
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A

HLEZ S PAI

e PAGE AR

PAI -name MultiClassEvaluation -project algo_public\
-DinputTableName="test_input" \
-DoutputTableName="test_output"\
-DlabelColName="label" \
-DpredictionColName="prediction_result" \

-Dlifecycle=30;
e REWIE SR
inputTableName = BMARNER,
inputTablePartitions & MAXRNNK,
outputTableName £ BMHENEZR,
labelColName 2 MARRBIRETE,
predictionColName 2 TN 4 REIRETIE
predictionDetailColNam  __ T 5 RS, 51
e - w{ “A" :0.2, “B" :0.3, “C" : 0.5},
lifecycle & BHENETEL,
coreNum & BRI E,
memSizePerCore = BMROHNTE,

2 53 S P B9 % 35 B
ENLIPHAAH HIITER SO

o4 ns
® &

FNE

%

EE3

cH

o

HY

%

RBEEMITE

RBEEMITE

247
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H

SLEMEHR, HMacroAveraged A MRSIERIIF9E,

ST

25 = EeERE

LogLoss

MacroAveraged

o EBEMM

25 EEEE

satEs

Ha

0.9166666666666666

0.8339100346020759

0.1373265360835137

KA
x

{"Accuracy™0.9444444444444445 "F10.894510582010582, "FalseDiscoveryRate™0.0392 156862745098, FalseNegative"0.6666666666666666, FalseNegativeRate™...

"Truellegativ

LirakE wiHER
i
hard - 3 1 0
E: no 0 15 i}
soft 4 0 1 4

o LbfIERE
o FIHER

“Accuracy”: 0.9444444444444445,
nrr
"Falsel
"FalseNegative":

894510582010

yRat!

3

0.9259259259259259,
: 15.33333333333333,

"TruePositive™: 7.333333333333333
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A HEEF SIPAI

KRR One-VS-AIB AR, HESMRENER,

=i ErEaE EeAERE FITEE

=il TruePositive TrueNegative alsePositive seNegative - app
SEFEETE HENEEE e TR Sensitivity a Specificity o Precision a Accuracy a Fla Sanr
- a - a a
A 4 3 2 1 08 06 0.5666666... 07 0727... 0.3999..
B 3 4 1 2 06 08 075 07 D666 03999

ENXIHEAMH HERRNSONEINT,

249 > MHRRA: 20210607
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{
"LabelNumber": 3,
"LabelList": ["A","B", "C"],
"ConfusionMatrix": [ // B& M [actual][predict],
[100, 10, 20],
[30,50,9],
[7,40,90]1,
"ProportionMatrix": [ // tbBI%ERE (3%1T4EL) [actual][predict].
[0.6,0.2,0.2],
[0.3,0.6,0.1],
[0.1,0.4,0.5]],
"ActualLabelFrequencyList": [ // 8 MrEMNELIHE,
200, 300, 600],
"ActualLabelProportionList": [ // & MEEMERE &L,
0.1,0.2,0.7],
"PredictedLabelFrequencyList": [ // MBI B IR EERE.
300, 400, 400],
"PredictedLabelProportionList": [ // FlIB &S MRS b Ebo
0.2,0.1,0.7],
"OverallMeasures":{ //CE35%F.
"Accuracy": 0.70,
"Kappa":0.3,
"MacroList":{ // & MREISIRFEIIE,
"Sensitivity": 0.4,
"Specificity": 0.3,
b
"MicroList":{ //1RIEEMFEMTP, TN. FPRFNZH, it&ZIEH.
"Sensitivity": 0.4,
"Specificity": 0.3,
b
"LabelFrequencyBasedMicro": { // #ZERSTE, iHEES MRS TFEIE,
"Sensitivity": 0.4,
"Specificity": 0.3,
1>
b
"LabelMeasuresList":[ // & MRIEHIIEIT.
{
"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
}’
]
}

Z 7 X WE R
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HEEFSIPAI
A -
1. EAMTMIXEE,
id label prediction detail
0 A A { “A” : 0.6, "B" : 0.4}
{“A" : 045, "B"
1 A B
0.55}
2 A A { “A” : 0.7, "B" :0.3}
3 A A {“A" : 0.9, “B" :0.1}
4 B B {“A” :0.2, “B" :0.8}
5 B B {“A” : 0.1, “B" : 0.9}
{“A" :0.52, “B"
6 B A
0.48}
7 B B { “A” : 0.4, "B" : 0.6}
8 B A {“A" : 0.6, “B" :0.4}
“A" 1 0.75, “B"
9 A A {

0.25}
2. MEIR, #FEEsRE L 2E,

I exampl..c_eval (~

| @ saTm1 @ |

3. REZSNRAHNSH (RENTERRPNSH, HRSHERRKNE) .

ks 2 R
FEREERT i%#%labeldl,
N 5> EE R T i \prediction,
FRIEE
B RIER EPHRIEREIEIE,
T REEES i Ndetail,
4. BT

B, EEZAXMHAGBHNTMARS:
o BERRERE, EELKER.

251 > MA4RRA: 20210607
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HLE§ZESIPAI

PAI-Studio o]l L& = A2 5>

B

Accuracy 07

Kappa 0.2999009999009999

LogLoss 0.4548640449724484

MacroAveraged {"Accuracy™0.7,"F1":0.696969696969697 "FalseDiscoveryRate™0.2916666666666666,"FalseNegative™1.5,"FalseNegativeRate™0.3,"FalsePositive™ 1.5, "FalsePositiveR...

o BERAEERERE,
o BHILHIBRERS,
o BEAIHERRE,

EERBER,
EELLGIER,
EERBERIHER.

=il LiTER SHTiEE

[

- - -

A 4 3 2 1 08 06 0 6666666

B 3 4 1 2 06 08 075

ZITAE IR & X N BYJSONSLHAI T,

{
"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,

"Qancitivitv"- N

0727 0.3999

0666 0.3999

> MA4RRA: 20210607
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Cunsuvity « vy
"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,
"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},

"LoglLoss": 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},

HLEZ S PAI
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"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}

3.5.6. HEEFEE X

RIXABNBPAStudioiRt I EFEE, BENEEIEetrec, FMIlZR, FMBUN RALSREFED .

B iEetrec
etrecEE FitemiUtEE IR E %L, PAIFStudioZiH @S oML PAGSH AR, BEEZAHKSE:
o TIMILAT

& ¥ R
)20 =R 7 F=1 userl &,
FRIEE
M@m5 & item%& .,
HUERR Y#wbcosine, asymcosine &jaccard 28!,
TopN AHERPSRSRBNBLY REE.

MRE—userd MiEENitem, NWpayloadi#iTHIitE
TH., Z4xiEadd. mul. minEmaxiTh,

HEEH
v @ wB  ZESHEETE, BIWISRER
2.
BHRE
=/NImE MR HEuserfitemBUNFIZE, WRBE Zuserd4TH,

> MHRRA: 20210607 254
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22 SIPAI
i W2y
s B R
mRAY@E MRERuserflitem#BAFZE, WA ZusertiiTA.
EBRATF NHEPE LB Hasymcosine Y, ZSHEN,
RERH AR E X B Hasymcosinelt, ZB#ER,

e PAIGES AR

PAl -name pai_etrec
-project algo_public

-DsimilarityType="wbcosine"

-Dweight="1"
-DminUserBehavior="2
-Dlifecycle="28"
-DtopN="2000"
-Dalpha="0.5"

-DoutputTableName="etrec_test_result"

-DmaxUserBehavior="500"

-DinputTableName="etrec_test_input"

-Doperator="add"
-DuserColName="user"
-DitemColName="item'

2¥ BEWIE iR ZAE
inputTableName = BMARBNER, %
userColName 2 BMAZDPHuUserdl &, %
itemColName 2 BMAEPWitemF|Z, %
inputT ablePartitions = MAED, 25408 KER, 2%
outputTableName B BHENER, %
outputTablePartition & & B Partition, %
similarityType S ig&ffi;,ﬁaysﬁisine,jaccard}o whbcosine
topN = :fﬁffloffi?tﬂ’\mﬁ\itemo BEEEA 5000
minUserBehavior 5 ®NBFPTA. 2
maxUserBehavior = BXAPTA, 500
itemDelimiter & HmEERDitemZ BN RRT . =&
kvDelimiter = HH X dkey5 5valueZ BB B BEXES (1)
255 > XASARA: 20210607
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HEEFSIPAI g
e ERWIE R HNE
alpha o Asymcosinety g &+, 0.5
weight = AsymcosinefiREIEH . 1.0

MEBE—usert L4 E Mitem,
Mipayload## T EITH . BUETEE add
H{add,mul,min,max},

o

operator

iy

lifecycle MHERENETEL, 1

iy

I BNBE

coreNum

iy

BMZOHIRE, BAUAMB, INBHAE

memSizePerCore

R Eetrecxfl
1. EASQUED, &millZREE.

drop table if exists etrec_test_input;
create table etrec_test_input

as

select

*

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
) 3;

LR B ZR B R etrec_test inputil T,

user item

> MA4RRA: 20210607 256
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SRZSIPAI
" W2y
user item
0 1
1 0

2. EAHPAIGS, BRIILSH.

drop table if exists etrec_test_result;

PAl -name pai_etrec
-project algo_public
-DsimilarityType="wbcosine"
-Dweight="1"
-DminUserBehavior="2"
-Dlifecycle="28"
-DtopN="2000"
-Dalpha="0.5"
-DoutputTableName="etrec_test_result"
-DmaxUserBehavior="500"
-DinputTableName="etrec_test_input"
-Doperator="add"
-DuserColName="user"
-DitemColName="item";

3. BEE Rt Fetrec_test_result,

itemid similarity

0 1:1

1 0:1
FME X

FM (Factorization Machine) EAFRFUSAEZ BNAEER, 2—MIELMER, ERTHE. TSRER
HEFEH S, PA-StudiolZ A FMEEER B IEFMIIIZRFIFMBUN A Y, BT LAEPAI-StudioiZFlE B R
PFMEE T MFEFER X, REMAERCIE, REQEFMIE,

PAI-StudioZ#F @IS oML PAIS SR AR, BEEZARSE:
o TIMAR

A DiEs e R

¥ gkey:value, ZMSMAELAZE

s G 51 gf*ﬁ(i)wjj\;y value, ZMFIELAZEN

FRIRE = e

wED BN, {X3Z¥DOUBLEZRE!,
53

i #regression&binary_classificati
onzkHE,

257 > MA4RRA: 20210607
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HLERFESIPAI B
A nE 24 iR
FRENES (,) MRN=TF/RH,
EM R AR RONIN. TNIRR 2N IRATIE M 46
FMIJll %k BHRE
=k MBINHEER, NEREZSHERE.
SR ELIREE T
4 FRENES (,) NRE=TEEH,
DRFRROMIN. 1T, 2MIKE,
BIRBR KN HRESH,
BWHERESEBY T
5 EA '—ﬁfﬁ’l\*ﬁ,‘“—il’ﬂ?kd\ﬁﬂ‘%ﬁﬁﬁo BB
E%1~9999.
HATRE M
as ST RIMYESER. BUETEEN1024
ETERAFRM MB~64*1024 MB,
FMERSZ To
MMER5E X
SHIRE
HFH BN IE RSB o
FMFR &5 REZHHEREND,
I 5%?%%?@7?*4@33@?& BEE
E1%91~9999,
HhiTER
ST RIMMESER. BEERN1024
AN e
ETERATRM MB~64*1024 MB,
o PAGLTIE
Hi 2% R ENE

tensorColName

labelColName

G SR, iR
Akey:value, ZMFEERZEN

ES (,) »iE. #l &

#M1:1.0,3:1.0,

labelF| &, $IRVAZHESE

B, WNRtaskEUE pe
()

Abinary_classification,
Mlabel R gEEX0ZE 1,

> MA4RRA: 20210607
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2R SIPAI
-, HE{ES
A e ERDIE HR NE
E5ER, BETEE
task = A{regression,binary_classificati regression
on},
FMIIl 5
numEpochs B ERE 10
FERARXES (,) PRE=1E
dim = #, HRIRRORI., MR 1,1,10
R E.
C RS
learnRate & @ pIES ey e 0.01
MR EFESIER,
HyviEe N2 B = AN
ﬁﬁﬁ%fﬁ)&?_(,)\ ﬁﬁmﬂ']\_ (=3 0.01,0.01,0.0
lambda & RE, DRIRRORI. LMHTUR 1
ZIRTRMIENRE .
initStdev & SHRIREE, 0.05
predResultColN = FNEEF) S prediction_re
ame sult
grrs;iScoreColN = FNENFIE. E:zdiction_sc
FMTTL
predDetailColN = RN E RS, prfadlctlon_de
ame tail
keepColNames B REERHERENT. JIiE=El
259 > XHEARA: 20210607
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HERFSIPAI
At
B0, ERNTEIBEAFMEEERNBMALE, IKEMNREAUCKY7H0.97,
FE . label « features
1 4] 31,11:1,14:1,19:1,38:1,42:1,55:1,64:1,67:1,73:1,75:1,76:1,80:1,831
2 0 3:1,6:1,17:1,27:1,35:1,40:1,57:1,63:1,69:1,7 3:1,74:1,76:1,81:1,103:1
3 0] 4:1,6:1,158:1,21:1,35:1,40:1,57:1,6 3:1,67:1,7.3:1,74:1,77:1,80:1,83:1
4 4] 5:1,8:1,15:1,22:1,36:1,41:1,47:1,66:1,67:1,72:1,74:1,76:1,80:1,831
5 0] 2:1,6:1,16:1,22:1,36:1,40:1,54:1,63:1,67:1,73:1,76:1,76:1,80:1,83:1
5] 4] 2:1,8:1,14:1,20:1,37:1,41:1,47:1,64:1,67:1,73:1,74:1,76:1,82:1,831
7 0] 1:1,6:1,14:1,22:1,36:1,42:1,49:1,64:1,67:1,72:1,74:1,77:1,80:1,83:1
8 4] 1:1,6:1,17:1,19:1,39:1,42:1,53:1,64:1,67:1,73:1,74:1,76:1,80:1,83:1
9 0] 2:1,6:1,18:1,20:1,37:1,4 2:1,48:1,684:1,71:1,73:1,74:1,76:1,81:1,83:1
10 1 5:1,11:1,15:1,32:1,39:1,40:1,52:1,6 3:1,67:1,73:1,74:1,76:1,78:1,83:1
GRS Hx
fito 6 Ex FIMmER FRBEER WOERXAER
ROC ROC
. AUCHE: 0.9694643791191547 Ao oal o
1
K-8
Lift 06
L 0.4
Gain
/ 0.2
Precision Recall 0
el

ALSE FE 9 fif

RER/N_FALS (Alternating Least Squares) BiENFREENHRAEGEHTERSE, FETREDRN
B, NBAERNIGER, EhRIERAEFE, ALSEXLRE FUser-ttem CF (Collaborative
Filtering) , FMUserfitemI, tBIRAEECF,

PAI-StudioiZ2EALSE X8R, O] LAFEPAI-Studio B4l A B IHNALSI M E REF X, 25N EIRA
B, WEHEALSTE, AARFEATIFEAPAGSEBEALSIEMEARAMNSE, FRUAREEEITNKS
NEBIZABSH,

mE 25 iR
BWAHIRED, BFIDFIAER, ZIIEIENLAZBIGINT
user¥ll &
E3:N
) EMAHIEED, temBAMZIE, ZFEIRLZEBIGINT
item%l &

KE,
FRRE
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-, HL2§FSIPAI

% 2 iR
THEE ﬁ%ﬁﬁg;{,ﬁg?Xﬂ‘ltemlﬁﬂ'\]ﬂﬁﬁﬂiﬂ’\]ﬂ%o %5
HFH EINMERT0, BUESEEH(0,+x),
ERH EINEAT0, BUESEEA(0,+x),

SHIRE IENE R EIANER0.1, BUESEREA(0,+),
EEXARA mIFER RIRFERFX,
RXIRETF R EINER40, BUESEEA(0,+%),

B TRAMH B{EEEA1~9999,
i BATRERFKRN BUESEE /1024 MB~64*1024 MB,

Fian, ERMTEBEFENASERERNBALIE, oTRURGH HEIXAEREYIER:
o BMAKUEIR

id - user . SCOre a iterm a

5 3248 1 978245916
5 376 2 978243085
5 1719 3 978244205
5 2806 2 978243085
5 2734 2 978242788
5 16439 4 978244667
5 321 3 978245863

o HHHIXIERE

user a factors o

1 [0.5775652527809143,0.6737191677093505,0.9059759074479675,0.9866708517074585,0.15602371096611023,0.2735472023487091,0.4610620439052582,0. 53126531839 .
2 [0.8297491073608395, 0.9742560982704163,0.20942062138511108,0.701496422290802,0.3298608958721161,0.2637876868247986,0.2463243007659912,1.072137832641 .
3 [0.41283249855041504.0.057 860007468557 36,0.09279601275920868,0.17055073380470276,0.286811654448500216,0.520247757434845 0.6457393169403076,0.55301398. .
4 [0.4568990468978882, 0. 706784725189209,0.27782294154167175,0.4249696731567383,0.2610655725002289,0.8090317845344543,0.38613465428352356,0. 73447245359
5 [0.27422088384628296.1.4948835372924805,0.7701016664505005,0.09342949837446213,0.0758112445473671,0.687049338285498,1.7983382040292358.0. 56345194578 .
6 [0.5954760313034058,0.3251837193065912,0.6079537868499756,0.24247819185256058,0. 488087 14747428804,0.29382362961769104,0.9361608624458313,0.706079840..
7 [-0.03147859871387482 0.15576674044132233,0.14959987998008728,0.6218625903129578,0.665594756603241,0.8321151733398438 1.3799917697906494,0.372453927
10 [0.9043779969215393,1.0728607177734375,0.3242603838443756,0.3242107033729553,0.8776293992996216,0.4835788905620575,0.5912584662437439,0.7618212103284..
1 [0.5306817889213562,0.25840917220652405,0.31859368085861206,0.4959831237792969,0.12244139611721039,0.9162191152572632,0.25332701206207275,0.74489533
14 [0.5447552800178528,0. 7779694199562073 0. 523705005645752,0.8368392586708069,0.492429256439209 0.4384959638118744,0.4921191334724426 0.90973246097564
16 [0.2452736794948575,0.8825525045394897 0. 5863954424858093,0.366952638835907,0.5939876437187195,0.3587069800436798,0.6400734186172485,1. 3128618001937 .
17 [0.9096112847328186,0.7072085735182068,0.3837902545028055,0.21780475974082047,0.5543192028009329,0.6474085450172424,1.1136257648468018,0.26731985307 .
21 [1.0358597040176392.0.40937551856040955.-0.1093253344297408,0.12899069458048553,1.085453987 121582 1.1062564849853516,0.48638203740119934,0.351608008 ...
24 [0.5609134435653687,0.8832410573959351,0.828087 4792098999, 0.1667052060365677 -0.0539841428399086,0.2634010314941406,0.89728280244255066,-0.06595267355....
25 [0.2964614868164062,1.0373890399932861,1.121972680001858,0.4297601282596588,0.96435153428434448 0.3594096601009369,0.80267 14324951172,0.5237404108047 ..
26 [0.8279176950454712,0.06267868727445602,0.65352600812911989,0.7451098561286926,0.6139190793037415,0.9026572704315186,0.6037695407867432,0.82576447725. .
29 [0.4705789387226105,0.8837192058563232,0.46882519125938416,0.2622719407081604,0.3242076635360718 -0. 35604 190826416016,1.17141854763031,0.35865238308 .

o MHBIYREME
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At

978130429
978130465
975130485
978130612
978130633
978130670
978130703
978130711
978130715
978130729
978130782
978130855
978130895
978130919
978130991
978131048
978131094

faciors a

[0.2431642860174179,0.6019538044929504,0.4035401940345764,0.254305899143219,0.4056856632232666,0.46871861815452576,0.3701469600200653,0.37579229...

[0.12887848913669586,0.5140372514724731,0.7569844126701355,0.43304914236068726,0.5548030078712463,0.1846630722284317,0.8375828862190247,0.922644 ..

[0.5187233090400596,0.01644902676343918,0.30217915773391724,0.7121358513832002,0.3550131622314453,0.6373451352119446,0.6356949210166931,0. 7720878

[0.6717739701271057,0.07011739900648895 -0.145767 16721057892 .-0.5848092436790466,0.6463701128959656,1.4211220085022241,0.978522777557373,0.0279569..

[0.76789790391922,0.7038623094558716,0.5854156613349915,0.6497761607170105,0.5391695479652405,0. 6755023002624512,0.7179682850837708,0.5982030034...

[0.2403375208377838,0 5461633801460266,0.9200704097747803,1.064564824104308,0.6212608218193054,1.267152190208435,0. 510842 1444892883 0. 4369839131

[0.28001174330711365.0.7113327383995056,0.5033919811248779,0.10984116047620773,0.7204229831695557,0.4389004111289978,0.7448101043701172.0.36075645

[0.7834188342094421,0 6742879748344421,0 5627444386482239,0.5531031489372253,0.9128396511077881,0.5433675050735474,0.5437933870506287,0.662769436..

[0.4402806758880615,0 5298744440078735,0.44332155585280,0.6304010152816772,0.45532858174057007,0.37801969051361084,0.8687032461166382,0.801231682..

[-0.0763523T276554108,0.7233363380068872,0.4513658583164215,0.687857985496521,0.7565320134162903,0.8551117777824402,0.6841593980789185,0.27169799

[0.15669465065002441,0.30549323558807373,0.8395602107048035,0.5658870339393616,0.4250960353374451,0.194009110323153534,4 013724074 3565917E-4,0.672..

[0.4147326648235321,0.32279253005981445,0.5249242186546326,0 24316798 150538308, 0.5092757344245911,-0.018865084275603204,0. 61070043830918762.0.4126.

[0.4914812445640564,0 037220340222120285,0.43273830018463135,0 499946266412735,0.5319150686264038,0.39401403069496 155 -0 05503401905298233,0.4671

[1.032468557357788,1.0180776586532553,0.4246324300765991,0.5157247185707092,0.28222957253456116,0.664626955986023,0 9744172096252441,0.8370118737 .

[0.6485525965690613,0.6814739772033691,0.3041754961013794,0.2130739688873201,0.9877475500106812,0.8997684717178345,0.6870101094245911,0.316646069...

[0.6646682620048523,0.18477798098355865,0.9337624311447144,0.7535161375999451,0.6630390882492065,0.1786441206932068,0.76865154504776,0.4035094082...

[0.45458555221557617,1.3108928203582764,0.04586312919855118,0.3885376453399658,0.6060879230499268,0.06554857641458511,0.5884337425231934,1.107482..

R TN user1 3994556636 B TES, NG TR N =4 FRENT],

HEEXo

[-0.14220297,0.8327106,0.5352268,0.6336995,1.2326205,0.7112976,0.9794858,0.8489773,0.330319,0.7426911]

#EEYo

[0.71699333,0.5847747,0.96564907,0.36637592,0.77271074,0.52454436,0.69028413,0.2341857,0.73444265,0.8

352135]

3.5.7. fm

RXHENBPA-StudiolZ I TN &%,

P

BE, ERNKIREZEEEE I LMERTNAGHTEETN . ZAHNBAANGEEMTNEE, Bl
ATNER,

PAI-Studioz #i@ 3 oI ML PAIG S AR, BEEIZAUSE:
o TILAR

& 2H ik
KHES SENBFES, BOINEFERBT.
RE®EL BRCRMARES), BT,
BHERHE RERNERT,
Lk by g SR BRI,

F—— BWHFEALE mEERNERT,
W ERKVER RRHIEUE.
keySvalue$ R & KIANREXES (1) ,

> XHERRA

20210607
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A

HLEZ S PAI

RE 2 iR
kv i8] 19 93 R &5 FKINNEIES (,)
N 5288 M MENREXNSRER, RETEAEE
ZIEL %
HITEM °
BENMZBREKRN S8 0SS RER, BAAMB,

e PAIGE AT

pai -name prediction
-DmodelName=nb_model
-DinputTableName=wpbc
-DoutputTableName=wpbc_pred
-DappendColNames=label;

¥ EEWIE
inputTableName =
featureColNames &
appendColNames =
inputTablePartitions =
outputTablePartition &=
resultColName =
scoreColName &
detailColName &
enableSparse =
itemDelimiter &
kvDelimiter &
modelName =

bizipu
WMAERNER,

MAED, S5NNFLES, 215!
MEXES (,) 7.

mAED, WNEHBEROTNG.

MAED, 25IEHIX, ZEBEUT
%

o Partition_name=value

o namel=valuel/name2=value2: £

TR

@ 3 MBEESIIE, U
ERAEXGES (,) A,
ZEREHEHLENAK,
B ENERT,
BHENART,
B BT,

BMABIEEEAREENL, ETE
Aftrue,false},

BRI Z B RE .
BE R keyHlvalueZ BB DR .

BMARRERE,

ZNE

T

a5

%

EES

b
prediction_result
prediction_score

prediction_detail

false

263
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PAI-Studio o]l L& = A2 5>

H2§F > PAI e
2H EEWIE R ZINE
outputTableName 2 meE. 7%
lifecycle = BEENETAS, I
coreNum & TR, REBWAE
memSizePerCore & B RNRTE, BAIAMB, RABHNE

B =Bl
1. EASQUED, £MWIRHIE.

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
)tmp;

2. ERPAGS, MWEEER (LIBENARKREZERE)

PAl -name randomforests
-project algo_public
-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";

3. EAPAIGSS, RXFMNAHSH.

PAl -name prediction
-project algo_public
-DinputTableName=pai_rf_test_input
-DmodelName=pai_rf_test_model
-DresultColName=prediction_result
-DscoreColName=prediction_score
-DdetailColName=prediction_detail
-DoutputTableName=pai_temp_2283_76333_1

4. EEHHLE R %R pai temp_2283 763331,

> MHRRA: 20210607 264
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-, HLEZ S PAI

bad DFT7TITidTavaaei {"bad™" 0777777777 7TiTI78, "good™ 0.2222222222222222}
bad 0.8333333333333334  {"pad™ 0.8333333333333334, "good™ 0.1666666666666667}
good 0.8333333333333334  {"bad" D.1666666666666667, "good™ 0.8333333333333334}
good 0.88888888588888888  {"bad™ 0. 1T11111111111111, "good™ 0.88588858883838888}
good [.B2g28888838888888 {"bad™ 0.1111111111111111, "good™ 0.28888828288838828}

3.6. B [EI 751

3.6.1. x13_arima

13-arimaE & FFFEX-13ARIMA-SEAT SHE R X E M AENArmaZ %,

HR2ER

Arima£ R A B RSB F9&E R (Autoregressive Integrated Moving Average Model) , EHtERE

(Box) MELEr (Jenkins) F70FERYIZHHIEZ N B FIFN A%, AR Abox-jenkinstE 8! | 1#5%
B-EEiL,

CIE)IEd
TEABN BN E Bx13_arimaltia FF B S4:

e 2 iR
WA, (NARNHETIHEE, BRE
B 55 ESHEEX,
S RRE HES DAk
ok, ZHLEAES () 7,
S5 flEncolo,coll, BNNESHE—
M EFE,
XEMARNERXAP,d,g. p. dflg
BRI ELY, BEEER(O, 36].
B e p: HEIFRE
e d: EH
e q: BHERARH
TEEMALE I Ayear.seasonal,
FEBE 1301986.1,
series#i = TIEWMALEEY, ETEER12,

- AU

265 > MA4RRA: 20210607
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PAI-Studio aJfl{L 1R = L5553

A
2R EBE
& 2 Wik
TEBMANEL Asp,sd,sq. sp.
sdflsqiRIEREL, BETE
7[0, 36].
L5 * sp: ESHEMHEIARK
e sd: EPFHEN
e sq: =THEBEEIIFERE
seasonal/@ TEHRAHE, BUETHE
B (0, 12], BINMERI2,
XEMASE, BETHE
Jql 22
BARR $9(0, 120], BRIAER12,
R TREWANT, RETERO, 1)
BMEEKY ME20.95,
1% 4] TENH, AE;IHTE.,
HATAMR
NEH BATRAEKRN, BIAMB,
wLhAA

PAl -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

2H

inputTableName

inputT ablePartitions

segColName

valueColName

BBk

il

iy

alil

el

i
BARBER,

mAERD, BTI%&%
n27IE=

BE5 . XAk
YfvalueColName#E,

#1875,

BAE

7z

BINERPIE DK

%
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A HEEF SIPAI

24 BB W% biiipuy FNE

A%, ZIRESH
i@, #gcolo,coll, BN
NASHE—NHEF
5,

o
off

groupColNames

p. dfligaalEREE)T
Y. E5. BHEAR
., BESNIERELY,
SEE RO, 36],

order

WO

R EFEEE, FR$ESE

I

Ayear.seasonal, 1.1
2M1986.1, BHEERET F1%
AN,

start

iy

12
B RHAR, ERsem,
SEEN(0, 12], BB @ @\ 12557
FEANE. 128 /4,

iy

frequency

sp. sdflsqARlERREH

HEERIPRY. =HHEE

. EEHBHEIEER Fseasonal
#., REBRHIEREY,

SEEAlo, 36].

seasonal

iy

seasonalE A, #HFH%
&, EBYEERE (0, 100],

iy

period frequency

RAERRE, EREHE
B,

iy

maxiter 1500

tol SZJE, DOUBLEZH, le-5

iy

ML, HFER, |
{BEBEA(0, 365],

iy

predictStep 12

M EEKTE, HFE
B, BEEERN(O, 1),

iy

confidenceLevel 0.95

outputPredictTableNam
e

T R x

il

FARERE, %

il

outputDetailT ableName

iy

outputTablePartition BHEPX, 7KE, KNRBHE AKX
TREN, 55

#memSizePerCoref Xt HKINEHIHE
fEH, EEH.

iy

coreNum

267 > MA4RRA: 20210607
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SR SIPAI
HEdES A
S EEWIE iR 2HANE
BATRRERN, B
memSizePerCore = AMB, IEXE%, BUETHE ZINBITE
$9[1024, 64 *1024],
lifecycle S EERHERNETEL, NGB LT R
NEEANA
S startMfrequencyME T #4E (valueColName) BIFRPNEHEIAEE ST, ts2:
o frequency: FRRBAFAIALIEAIAZER, BIRMtST1Pts28950FE,
o start: #&IXA nln2 , RARABBBEREN Pts1FEIEN2MS2,
==Lt ts1 ts2 frequency start
1949.2 £/RE1949
12R/% F A 12 T YN:
4% | E 5 4 1949.2 %£/R51949
FhHENEE
1949.2 £/RE1949
TRIE 3 7
s A ~ AhmE2E
1949.1 RRE
1 {E{aT B 18] B2 4L 1 1 1949 (F£. XK. B
%)
il ilﬂvalue=[1 ,2,3,5,6,7,8,9,10,11,12,13,14,15]
e start=1949.3, frequency=12 E£REE2128/F, FNFEHEE1950.06,
year Jan Feb Mar Apr May Jun Jul Aug Sep Oct
;94 1 2 3 4 5 6 7 9 10
195 11 12 13 14 15
0
e start=1949.3, frequency=4 RRHIER4E/F, MNFHREBEZ1953.02,
year Qtr1 Qtr2 Qtr3 Qtrd
1949 1 2
1950 3 4 5 6
1951 7 8 9 10
1952 11 12 13 14
> XHYARAS: 20210607 268
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SR SIPAI

. MeFE>

year Qtr1 Qtr2 Qtr3 Qtrd

1953 14 15
e start=1949.3, frequency=7 RREUEZ7X/A, FNABKNHEHEAZE1951.04,

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

e start=1949.1, frequency=1 F/REDIFEEA, FMFEBELHZ1963.00,

cycle pi
1949 1
1950 2
1951 3
1952 4
1953 5
1954 6
1955 7
1956 8
1957 9
1958 10
1959 11
1960 12
1961 13
1962 14
1963 15

BAKRH

B IE

FERNEIRER AlrPassengers

269 > XAEkRA: 20210607


https://stat.ethz.ch/R-manual/R-devel/library/datasets/html/AirPassengers.html?spm=a2c4g.11186623.2.21.6d431c0dHpok6O

PAI-Studio o]l L& = A2 5>

HLEEF3IPAI
- pislad
id number
1 112
2 118
3 132
4 129
5 121

fEAtunnelds LT TR LEHIE, HWMT,

create table pai_ft_x13_arima_input(id bigint,number bigint);
tunnel upload data/airpassengers.csv pai_ft_x13_arima_input -h true;

PAl 5%

PAl -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

i 5 88
o it FoutputPredictTableName

column name comment
pdate T H AR
forecast MWL,

BISE R confidencelLevel (ZRiA0.95) BF, FlZ5ie

lower
W TR,
BEEN confidenceLevel (2£3A0.95) B, TN
upper =
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-, HLERZESIPAI
HIERTMT,
pdate forecast lower upper
1 338.137741861791 153.024741712748 | 523.250742010834
2 312.051016375618 | 111.626955045557 512.475077705679
3 320.733042630875  105.372184116693 536.093901145057
- 331.738858260638 @ 105.061267261819 = 558.416449259457
5 334.436605040811 99.2217920238739 = 569.651418057748
6 320.48563667084 77.9180949329431 563.053178408737
7 315.77614369154 66.7270692190054 = 564.825218164075
8 324.593521277343 = 69.629334007144 579.557708547541
9 335.095482316107 = 74.6003000456564 &= 595.590664586558
10 317.960431620407 = 52.2122280976782 @ 583.708635143136
11 330.473685507076 | 59.6790629665311 601.268308047621
12 344.912483954059 = 69.2318322886809 @ 620.593135619437
o I FoutputDetailT ableName
FERIEA
column name comment
° model: FRRER
ey o evaluation: FRIFMER
o parameters: FRIGHSE
° log: £RINEKRE
summary ERAEKRER,
HERT
FS key summary
1 model { “comment"; { “ma"; "arima estimate”, "mr": "regress. .
2 evaluation { "comment" { “aic™ "AIC", "aicc™ "AICC (F-correcte
3 paramters {"arima”: {"d" 1, "isSeasonal™ true, "p": 3, "period"...
4 log 1 Log for X-13ARIMA-SEATS program (Version 1.1
271 > XHEARA: 20210607
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PAI-Studio o]l L& = A2 5>

B

PaiWebB/R-1BE Z# (key=model)

Nonseasonal
Nonseasonal
Nonseasonal

Nonseasonal

Seasonal

S W N o

06135

02403

-0.0732

08737

0.1051

0.0028

0.1035

0.0906

0.0376

0.1031

PaiwebE/r-1F{#E4R (key=evaluation)

1019.6973

1036.9485

1026.7072

-503.8487

131

144

127.0384

BEME

o TR
o 17: BGroup#iEE®K12005
o Fll: 1#{EF

o BEUHEARX
o AigE groupColNames, ERINHEAR

coreNum=1
memSizePerCore=4096

o i&&EgroupColNames, ERAITE AR

coreNum=Ffloor (2 ¥4B17%k/1277)
memSizePerCore=4096

& I o) &
R AT RE—H?

ERRIGREN, SWABERE, NAEHNERTE2INSHENE,
FANREEENFEEAAIIfEARARE. IEKRBEEK. FENE, TlifElogviewhEFRMT RN

stdenrXf, KBMEAKHNREER.

3.6.2. x13_auto_arima

x13-auto-arimaBliF BHIARIMAIE BIEIRIERF, TEEFTRMO (1996) RIFLEMEIT D LHEAIGomezA

Maravall (1998) R,
ERER
x13_auto_arimai&Fi 2T :

e default model esitmation

2 frequency=1 B, EGAERZE (0,1,1) .

> MA4RRA: 20210607
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A

HLEZ S PAI

4 frequency>1 B, EIAEEZ (0,1,1)(0,1,1) ,
e identication of dierencing orders

R E T diff ] seasonalDiff, MNPk LEHE .,

fF Unitroot test (wiki) EZNd, METHHEEND,

e identication of ARMA model orders

R4E BIC(wiki) N EFHEAENER, HB# maxOrder, maxSeasonalOrderfEltt HBEMER .,

e comparison of identified model with default model

f# A Ljung-Box Q statistic(wiki) L ERAER, INRFHMERBHZAIEZH, WER (3,d,1)(0,0,1) R,

e final model checks

ArimaiE AN BiFS Wwiki,

o] {4k
TEAENE T E EX13-auto-arimabt |8 5 A4S 51
ik 2% ik
WA, XARIEETHE, BIRE
B35 ESHETE,
AP
cRiEE BT ik
ik, 25LLUES (,) 2E, 6
bl fcolO,coll, BPMHAHASHE—
2R
XEWABER year.seasonal,
FaEE BI01986.1.
. , SEWAEEY, BETE
series#i= (0,121,
p.g&XE XISMANIEEL, BYEEREA(0,4],
ZHtp, qEKXE TEFWASE, BEEERNO, 2].
SWANT, EB 0
E£adEAME ?Urr?ﬁ)\ﬂ—?—, IEEY, BEEE
A0, 2],
o o = 47 3 =
SuRENIEAE ?‘Z?ﬂm)\%ﬂ(%, EEH, BETEE
70, 1],
TEMARE, EEH, ETE
(0, 2],
=5d diff 5 maxDif f @ BIZ B
B, maxDiff# 28,
EXRE diff 5seasonalDiff ZFEFIZE .
273 > XHRRA: 20210607
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HLE§ZESIPAI

PAI-Studio aJfl{L 1R = L5553

Hit
s 2 iR
TEHEAHF, FEH, BETE
7(0, 1],
FEHHEN seasonalDiff § maxSeasonalDiff [&]
g &Y, maxSeasonalDif f4 2
B .
. TEHEAHTE, EEH, BETEE
L 43(0, 120],
A EEKE ZRINEH0.95,
BRE ik, BAMEATe-5,
o e THBAE, EEH, RNE
RAERAK %1500,
%34 TaN, BABEITE,
HATAMR
NEH BATRABFERN, BAIAMB,
weAR

PAl-name x13_auto_arima
-project algo_public

-DinputTableName=pai_ft_x13_arima_input

-DseqColName=id

-DvalueColName=number

-Dstart=1949.1
-Dfrequency=12
-DpredictStep=12

-DoutputPredictTableName=pai_ft_x13_arima_out_predict2
-DoutputDetailTableName=pai_ft_x13_arima_out_detail2

24

inputTableName

inputT ablePartitions

segColName

valueColName

groupColNames

BB WE

el

iy

il

il

iy

Eii:pay
BMARNBZR

MAERDP, BFIIZGNES
NIk

BES., (XAERS
valueColNameHE .

{87

R, ZBIRESH
i, @ “colo,coll” . &
MHASHE—NER
5l

BOANE

%

BINEFERB K

> MA4RRA: 20210607
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B

HLEZ S PAI

24

start

frequency

maxOrder

maxSeasonalOrder

maxDif f

maxSeasonalDif f

dif f

seasonalDiff

maxiter

tol

predictStep

confidenceLevel

7]

iy

iy

iy

iy

iy

iy

iy

iy

iy

iy

i

NEFIERE, FRS,

S

A vear.seasonal , i
n 1986.1 , ESAHF
BANAE,

R, EEH, BE
#(0,12], BB FE
INAE,

p, gRKE, IEEH, B
E49[0,4].

=T5Mp, qmKE, EE
#, SEEA0,2],

EZndRKRE. EBLY,
SEEAIO,2],

EPHENIEAE, I
Y, sBEW[0,1].

£5nd, EBY, BE
A10,2],

diff 5§ maxDiff E i &
BY, maxDiffi 2,

diff §seasonalDiff Z[&]
MigE,

STHEN, EEL,
SEEA0,1].
seasonalDiff §maxSeas
onalDiff 5 18 &

B¥, maxSeasonalDiff#

RAERRE, EEH

ABRE, DOUBLEXE,

MUERE, 8F, BE
A(0, 365],

FUNERKE, 87, B
EA(0, 1),

BINME

1.1

12

@ @\ 1257
128 /4,

@ i\ BER-
1R RIS EIff,

@ s EA-
1RRAIEE
seasonalDiff,

1500

le-5

12

0.95

275
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SR SIPAI
HEdES A
28 EEWIE ik ZIANE
ZutputPredictTableNam = T = %
outputDetailTableName 2 HFHERE %
outputTablePartition & BHEAX, KA, KN RHE X
TREN, 55
coreNum S #memSizePerCorefig Xt ZINBIITE
fE/m, EEH,
BATRATEARN, B
memSizePerCore = HAMB, EE#, EBE KINBIITE
$[1024, 64 *1024],
lifecycle & EEHEENESELY. INERBETEH
NEEIANA
B#startFfrequencyME T #d3E (valueColName) BIF/ BT EI4EE ST, ts2:
o frequency: FRBAFAHALIBHIIAZR, RIEAIts1Pts28950%K,
o start: #&XXA nln2 , RRABBBRFENPts1FHEN2MS2,
B{EYE ts1 ts2 frequency start
1949.25 7551949
128 /4 3 A 12 EhNENE
1949.2%7R81949
4% /6 3 = 4 ECNENEE
) N 1949.25 R 1949
TAIR B = / ApmEx
1949.1% &
1 £ fa] B i8] B4 1 1 1949 (F. X, B

fanvalue=[1,2,3,5,6,7,8,9,10,11,12,13,14,15]

e start=1949.3, frequency=12 RREEFEE128/%F, FNFABEIE1950.06,

&)

year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
;94 1 2 3 5 6 7 8 9 10
195 11 12 13 14 15
0

e start=1949.3, frequency=4 RRHIER4IE/FE, MNFBNBEEZ1953.02,
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-, HLERF3IPAI
year Qtr1 Qtr2 Qtr3 Qtr4
1949 1 2
1950 3 4 5 6
1951 7 8 9 10
1952 11 12 13 14
1953 15

e start=1949.3, frequency=7 R FIER7X/A, MWK BER1951.04,
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

e start=1949.1, frequency=1 F/RE@IE BB, FUNFHBEHEAR1963.00,

cycle p1
1949 1
1950 2
1951 3
1952 4
1953 5
1954 6
1955 7
1956 8
1957 9
1958 10
1959 11
1960 12
1961 13
1962 14
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RFSIPAI
HEEFES .
cycle pl
1963 15

B KR
W R
FEANKIRERN ArPassengers, 21949~ 1960FE 8N AEMRMSNREHNE, WTEFAR.

id number
1 112
2 118
3 132
4 129
5 121

{ERAtunnelH LT IR LEEHE, ©LUT.

create table pai_ft_x13_arima_input(id bigint,number bigint);
tunnel upload data/airpassengers.csv pai_ft_x13_arima_input -h true;

PAI 55 &

PAl -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

B R e
o Mt FoutputPredictTableName

column name comment
pdate FOW E A,
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PAI-Studio S fLEEAE- EHALEEF S

-, HLERZESIPAI
column name comment
forecast TN ESE
lower EfSEAconfidenceLevel (#X300.95) B, TS
T#.
upper Bf5E NconfidenceLevel (EKIN0.95) BY, FULZEE
R
HERT
pdate forecast lower upper
1 338.137741861791 153.024741712748 | 523.250742010834
2 312.051016375618 | 111.626955045557 512.475077705679
3 320.733042630875  105.372184116693 536.093901145057
- 331.738858260638 @ 105.061267261819 = 558.416449259457
5 334.436605040811 99.2217920238739 = 569.651418057748
6 320.48563667084 77.9180949329431 563.053178408737
7 315.77614369154 66.7270692190054 = 564.825218164075
8 324.593521277343 = 69.629334007144 579.557708547541
9 335.095482316107 = 74.6003000456564 &= 595.590664586558
10 317.960431620407 = 52.2122280976782 @ 583.708635143136
1 330.473685507076 & 59.6790629665311 601.268308047621
12 344.912483954059 = 69.2318322886809 @ 620.593135619437
o HHiFoutputDetailT ableName
FERIEA
column name comment
o model: FREH
o evaluation: FRIFMER
key o parameters: FRII&KSE
° log: £RINEKBE
summary FHEKER.
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PAI-Studio o]l L& = A2 5>

HiF
HERT
E= key summary
1 model {"comment™ { "ma™ "arima estimate”, "mr" "regress__.
2 evaluation { "comment” { "aic™ "AIC", "aicc™ "AICC (F-carrecte...
3 paramters {"arima™ {"d" 1, "isSeasonal™ true, "p™. 3, "period™._..
4 log 1 Log for X-13ARIMA-SEATS program (Version 1.1_.

PaiwebB/R-1ERI Z# (key=model)

Nonseasonal

Nonseasonal

Nonseasonal

Nonseasonal

Seasonal

12

- W N s @

12

06135

0.2403

-0.0732

09737

0.1051

0.0928

0.1035

0.0908

0.0376

0.1031

PaiWeb@/R-1F{h#E1R (key=evaluation)

1019.6973

1036.9485

1026.7072

-503.8487

131

144

127.0384

HEME

o XFIME
o 1T: EHgroup#iE&E K12005%
o Fl: 1H1EZ!

o BEHHEAR
o ARigEgroupColNames, BRAHEH

coreNum=1
memSizePerCore=4096

o ikEgroupColNames, ERIAHEAR

coreNum = floor(2#3E178k/127)
memSizePerCore = 4096

% I 1)
R AT RE—H?

AERIGREN, SEABNERE, VWAETNERB2INGEENNE,
FANSEEENFENJIfEARARE. IEKRBEN. FENF, TlifElogviewhEEFRMT KM

stderrXff, KA KHNEEREE.

3.7. XA
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-, HLEZ S PAI

3.7.1. Split word

R HIENBPAI-StudiotZ M BISplit Word XA 4,

Split Word& 54 E FALWS (Alibbaba Word Segmenter) JEEM T RS, MNIEEFHWRIHTME, »
HENZEMIDBEZEIAEIEAE., IREBEE T EMRERBEXIRNTEEXSH, WRASEME. @iRE
MEXIREER—REHY, HPEAMRERAAERE (/) , BXREPRFAAREZ (]) .

Split Word{X3Z#h3EE 2 1a (TAOBAO CHN) FIEEEM4iE (INTERNET _CHN) .
PAI-StudioZ B Tl ML PAIG S H I, EESplit WordE X HAHBHEXSE,
EEAY

o TJHlLAR

E 2 bizipu
FRIRE 7= BR#ETHENGE,

RRINERRE, BEEEN:
o RAIfEBLE

o RHAZ

o RANEZ

o RBIEIESH

RAEIR o RSIEE
o iRBIEA
o RBMEEH
BAER IRBG B, RBIEIESH. RBIEE . R A
REIBEEE,
SHAELE, BEEEN:
o BHBUHE
o AHEHIAKE
BHER o AHhXAM
o BB
BIAMER : SHERERE,
SHEE
S EE ITIERSH0KE, BUESEE ATAOBAO_CHNAIINTERNET_CHN, ZRIA
= {EATAOBAO_CHN,
Pos Tagger EEHTEAMRE, RAETEERE,
>emantic SRBTENARE, BIARHETEARE,
Tagger
HEA LR e meel s
;igﬁ RIB ornmmp s nE. BARTE.
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2R SIPAI
HesES A
& ¥ iR
45 4
SRR DAENE  amumsRaRASEXNE. HUASDE.
Ny _
PEDRSEAN  amumsnsmnnamemg. KWAE,
ZILE KNI REEN .
HATER
BTN EH BANARKBNHE.
e PAIGRLAR
pai -name split_word_model
-project algo_public
-DoutputModelName=aliws_model
-DcolName=content
-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
SHEW ERWIE ik HINE
inputTableName 2 BMARNER, %
BMAXDSEMINAXEZ, XA partitio
S 4] v =
inputT ablePartitions = el eSSt e FrEnKX
valuel/name2=value2 , WMRELEZSI N
X, BEXES (,) 7k,
o BMAZRTRFMANIE, MREESY, B
selectedColNames 2 e _ 7
BYES (,) 2.
=< =R\ \Eﬂﬂ =R\ \EBH R _
dictT ableName = mn%ﬁﬁ/ﬁ_:Xﬂ:%Q SHBNEEL:ES %
g, 8—12—"Md,
) IIEES AR, BUYEANTAOBAO_CHNEf TAOBAO_C
tokenizer &=
INTERNET _CHN, HN
enableDfa = EHIRBERER, BUEATruedFalse, True
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og 4 T
" HEEFSIPAI
SHEM ERWIE iR ZAE
enablePersonNameTagger = EEIRAAL, BUEATruesFalse, False
enableOrgnizationTagger = EFIRFNMEZ, BYEATruesFalse, False
enablePosTagger & EEHTEMERE. BUEATrueslFalse, False
E;:ableTelephoneRetrlevalU = SmineES s, REHTuesFalse, -
enableTimeRetrievalUnit = =R ESHE, BYEATruemFalse, True
enableDateRetrievalUnit & =5 IR BHSHE, BUEANTruesiFalse, True
erab ehumberletterfetrier | & STRABTEE, REHTruestFalse, True
B =\ BRGNS e v
enableChnNumMerge = EERBPXHFEHA—MEERT, BUER False
TruezfFalse,
B S M 0@ R A g — N — 5
enableNumMerge = ERREEHFEHA—MRET, BEAR True
TruedjFalse,
=4 a2 3 S —NE Y T S
enableChnTimeMerge = ERBPIXHEEHA—MENET, BER False
TruezfFalse,
BEERBRRIXAPEHA—MENET, B
.
enableChnDateMerge A EHTruediFalse, False
enableSemanticT agger = EEBITEXRE. BUEATruesiFalse, False
outputTableName 2 BHENER, %
outputTablePartition = MERNDXER, %
TEMN, EES5memSizePerCoreZ %[ ZHEEHH
coreNum & REAEN, BEANEESY, BE Tﬁé‘
/3[1,9999],
memSizePerCore = BT RRABFEXRN, BAIAMB, BUERIEE REEHH
- %, SBEH[1024,64x1024], &
lifecycle = MEERNEDEE, BERERY, %

MBXRALEER, FERINEIZRE coreNumAmemSizePerCore, Split Word&5EHSBmMItHE.,
ERFERNYBERT, BuUMEANTRBHED R M SHNENTRRNE.

283
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def CalcCoreNumAndMem(row, col, kOneCoreDataSize=1024):
" ETN RN HNEN T RNTE
Args:
row: HMARITE
col: EARFIEK
kOneCoreDataSize: BT RITENIIEE, $UMB, EE#K, FKiAN1024
Return:
coreNum, memSizePerCore
Example:
coreNum, memSizePerCore = CalcCoreNumAndMem(1000,99, 100, kOneCoreDataSize=2048)
kMBytes =1024.0 * 1024.0
HEHEX 7, HETRNHK
coreNum = max(1, int(row * col * 1000/ kMBytes / kOneCoreDataSize))
#EANTENTE = FIEEXD
memSizePerCore = max(1024, int(kOneCoreDataSize*2))
return coreNum, memSizePerCore

B
o ERHIE

create table pai_aliws_test
as select

lasid,

'SRENMFETF, KRHFIER, 'as content
from dual;

o PAIGELAT

pai -name split_word
-project algo_public
-DinputTableName=pai_aliws_test
-DselectedColNames=content
-DoutputTableName=doc_test_split_word

o BN
BMABERWINE, F-IEXHED, FIEXHEAS.

+ + +
|id |content |
+ + +

|1 |SREANEEF, RAFHS, |

o iR
o HHRERRPHNMIATINME, ERIIEHEL,
o EABENIHEN, RASKRBAEXIAEN ETIKRNE, FAexERBEEXEHESE,

3.7.2. =Bk

AXABNBPAI-StudiofR 8 = A KWE R A M,
=RAEWERAMHBFE=tAE (row,colvalue) #i#AkvE (row,[col id:value]) .
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A

=5t (row,colvalue) EMHIREAA “XXD" T “XXL" , “X" ERESHIEXA, “D” £ ;xDOUBLE
HUEXR, "L RRBIGINTHUIERE, B AkvEE, rowflvalueBIEIEEE SRR ASIEER —
E, col idEBIGINT#iEE, HitcollIRsIEMEZEcol id,

BHRRAIINT
o =ARXRWT,

id word count
01 a 10
01 b 20
01 C 30

o HMHkvEIT,
id key_value

01 1:10;2:20;3:30

@ %8 key valuethkeyFlvalue. kvxtZEMARBTEEN.,

o HMHZRSIRUWT,

key key_id
a 1
b 2
C 3

PAI-StudioX FriB S o] ML B PAIGR S AT, BEBE=THBRKWEEZAUEXSH,

EEAMN
o TS

it 25 ik
ﬁﬁé""*“‘%ﬁxﬁm R AVEN, B RENFIEH.
W kv ikey kv ivkey.
Hd kv Bvalue kvE dkeydiE,
AR Ekeyl 5 & = EhkeyBFIE.

FRIRE WA R3S EkeyZ3|S

K51 % R3|IFPR5ISHIIE,
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B
& 2H ik
keyRlvalueZ E4 B szﬁjkey*l]valueZl‘E?E’\]ﬁBET&o HNENES
kvt 2 i8] 53 Ba A kv Z B RR . BIAMBREXES () .
5 50 S 2 ig;y\;;;;iﬁﬁgﬁﬁj}E%%& RAERINSIR
AT

=] t“.\” . §» 3 A7 3 LR ,..\\ % AI“
A (BEMB) EENEAY. RETENTESR, RARASRER

ANERE K/INTE,
e PAGELAR

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
SHER EBEWIE R HNE
inputTableName 2 BMAERNER, %
idColName 2 EERBAKWVEN, REAZHNIIER, %
keyColName = kv g ikey, I
valueColName 2 kv dkeyt{E., 7
outputTableName = BHkvERBNER, %
indexOutputTableName B MHESIERNER, %
indexinputT ableName = BMAEBENRSIRNER, FEEAZE, %

&35 EdkeyWy &, &

indexinputKeyColName = EindexinputTableName/g, WAREIZS I

#.
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g HEEFSIPAI
SHBEWR BEBIE R BiAE
REIFRDRSISHIE, B
indexinputKeyldColName = EindexinputTableNamefs, WA EiZZS 7
#.
inputT ablePartitions & BMARNTXER, RERAEDMTK, %
kvDelimiter & kvE thkeyFlvalue Z BSR4, BS (1)
pairDelimiter & kv 2 B892 BT . %I)‘){E%
lifecycle = WEENETAS, T
REHANE
coreNum £ fEEInstance R %, BUENIERH, Igigﬁjtﬁ
=
RBERINE
memSizePerCore B BERELDH, BEAEEREH, Eg;ﬁiﬁ
1

]l
o BAHIE

drop table if exists triple2kv_test_input;
create table triple2kv_test_input as
select

*

from
(
select '01'asid, 'a' as word, 10 as count from dual
union all
select '01' asid, 'b' as word, 20 as count from dual
union all
select '01' asid, 'c' as word, 30 as count from dual
union all
select '02' asid, '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' asid, 'e' as word, 300 as count from dual
) tmp;
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HLE§ZESIPAI -

PAl-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;

o TTHER

o Kithtriple2kv_test_input_out kv

+ + +
|id | key_value |
+ + +

|02 |1:100;4:200;5:300 |
[01  |1:10;2:20;3:30 |
+ + +

o Hitriple2kv_test input_index_outZ&3|%

+ + +
|key |key_id |
+ + +
la |1 |
b2 ]

le 13 |

ld 4 |

le |5 |

+ + +

3.7.3. 2R EHEMUE

R AENBPAStudioiRft B F T B RMUES EAM,

HEFREBEUERNB[ZINEN—MEREE, TEFATFEERE. BRESLENEYERZEM
., FRHEEUESXAMHETIFLevenshtein (Levenshtein Distance) . ICS (Longest Common
SubString) . SSK (String Subsequence Kernel) . Cosine (Cosine) #1Simhash_Hamming Ff#8LE 1+
BA, XEFERHITE,
e LevenshteinXx it & EBFBLE.

o EEAESHPERRAlevenshtein,

o MME=1-IEE., E5# P E~Alevenshtein_sim,

o ICSEIFHEREMEME,
o EBESHPRERTAlCS,
o HUE=1-EE, HUEESHPETRAlcs_sim,

o SSKFFItEMME, ESHPRRAssK,
o CosineXX#itEHEME, S PRI AcCosine,
e Simhash_Hamming, EfiSimHash& % 28R 18893 AR S A 64K T Hl#E4, Hamming Distancell
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A

HLEZ S PAI

EUWHEIHHENEERVE LARFRNNE, ZHFiHEEBEMBENE.,
o IEBEESH PRI RAsimhash_hamming,
o HMUE=1-188/64.0, HIUEESE P E/RAsimhash_hamming_sim,

PAI-Studioz#FHE S oM HPAIGSF T, BREFZMERAUEE LEHRXSH,

EEAH
o ARSI

Dk

FRIRE

SHKRE

HhTEMR

e PAIGES AT

24

miREMEZ

BEUETEDE—
515

HOETHEDE
2] Bk

Wl ERPEMUES
EIIE=1

BME &S X

FEOKE

P 7 A B AR E

HERZLE

BIMBRONRAE
(MB)

R

EERERPIEMNIE,

AN EPFE—PSTRINGER FIZ,

FRIANERPE Z/NSTRINGERFZ

EERERPACEINGIE,

BEERMUETEREELE, REEERN:
© levenshtein

o levenshtein_sim

o lcs

o |cs_sim

o ssk

o cosine

o simhash_hamming

o simhash_hamming_sim

2RIN{E A levenshtein_sim,
REB\OEWTE G ERE

Hssk. cosine. simhash_hammingsisimhash_hamming_

simby, 7 HEREEZSH. WEEEN(0,100), BINER2,

REEMEHE S EZBERSskE, 7THERBEZSH. RETEE
7(0,1), BINERO.5,

BNNRRENAE.

BNNRREHNAE.

289
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A
PAI -name string_similarity
-project algo_public
-DinputTableName="pai_test_string_similarity"
-DoutputTableName="pai_test_string_similarity_output"
-DinputSelectedColNamel="col0"
-DinputSelectedColName2="col1";
SHER EEMIE R NE
inputTableName £ WMARNER, I
outputTableName 2 AHERNER, %
RHE—D
inputSelectedColName1 = HEUETEDE-FINTE, STRINGZE
1%51&
FPEZD
inputSelectedColName2 £ BOETEDE ZIINGIE, STRINGE!
8512
inputAppendColNames & BHFEMNIZ, %
inputTablePartitions = BMARNTKER, FREnK
BERPHRUETINIE, JIEPREEFRHk
outputColName & Ff, QREREXa~z, A~Z, MFHTHE output
(1), BUFEHRL, KEREBI128FT,
HEUETERELE, RETSEN:
o levenshtein
o levenshtein_sim
o lcs
method = o Ics_sim leyenshtein
_sim
o ssk
o cosine
o simhash_hamming
o simhash_hamming_sim
lambda = REEUEEG ZBUERAsskEY, 7HER 0.5
- Biz5#., BEEEHN0O,1). ’
RE\UETES ZRE
K = Hssk. cosine, simhash_hamminggsi 5
= mhash_hamming_simiy, A EERBiZS
#., BUEERE 7(0,100),
lifecycle = MERNETER., BUETEAERY, I
= 4
coreNum = THEAZL0E, ;gﬁaﬂ]ﬁ
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HLERF3IPAI
B Z
BHER EEDIE R BRNE
225 B = 4N
memSizePerCore & EMZLEINTES ;ﬁﬁﬂln

3.7.4. BERTX A [HE%

BERTX AREURURBXAEABA, RARBFERHE—TRERT. BETECSHEBNEES
WEDense/gHREFABMOFHRNAURE, ARXAKNEHPA-StudioiZHEIBERT X ABEK,

BERT X KEIEWNEHBURBXAKERBAN, HmBiHHEBLSBERTEHEE,

r
=0
Lo Jln Jlm ) o [ (T
BERT
Bas ][ B & ] o [ B ] (B
L L L L L
| LS || toky || tok, | e | toky | | SEP |

e pooloutput : EHHC, BINGFETHEBENEE,

e first_token_output : EHHC,

e all_hidden_outputs : BE$FH[C,T,T,..., TN, TSEP],

BERT XK [a) S LA HHE A T4 :

o MTHEE, REIAFTEINPAGISH,

e MaxComputeXkinZinimt, WARBELHE, hEtnE, XEEEHLEERS.
o XRXNBMAXRTFERAMBBMEERD,

Hr %357 BF

KEAMBBAGPUITERR, INEIMESEEX AN HAREARE., HEXASTEML1.7TEiH S, BERTA
HibRERE (P100R) 12c&EHHERN, LiE&EEE (M40F) 84cEHER,

EEAH
EEIMEE A TER 5, REBRTXANEASH:
o TRASH
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HLE§ZESIPAI A
& ¥ iR
FE—XAEE ERE-INANRLFE,
FRIEE B O AT ERE ERE TN ANBEFE,
Bt 0% ERMNZISXANGE L FE.
batchSize ZRINE R 256,
sequencelength ZINEH128,
N 52
3
SHEE 1 i [6) 2% IR ¥Fpool_output. first_token_out
put#lall_hidden_outputs,
. T ¥#pai-bert-base-zh, pai-bert-
]
L small-zh#lpai-bert-large-zh,
e EWorker# IEBMAT. 2. 3%4,
HTER & EWorkerf GPUR %1 XEFWAIF2,
e EWorkert CPUE# ZKINMERAT,

e PAIGES AT

PAl-name ez_bert_feat_ext
-DinputTable=odps://{project}/tables/{Z&®&}
-DoutputTable=odps://{project}/tables/{zR®&}
-DfirstSequence=col0
-DsecondSequence=""
-DappendCols=co1l,col2,col0
-DoutputSchema=pool_output,first_token_output,all_hidden_outputs
-DsequenceLength=128
-DmodelName=pai-bert-base-zh
-DbatchSize=100
-DworkerCount=1
-DworkerCPU=1
-DworkerGPU=1
-Dbuckets=oss://atp-modelzoo/tmp/?role_arn=${role_arn}&host=oss-cn-hangzhou.aliyuncs.com

SHER EEWIE R HNE
iNoutT able - WA EHREUAR KRG, STRINGEE, %
P = &= Aproject.table,
8 R 9 proj
outputT able = HIHAFERAE, STRINGZEE, &4 proj P
ect.table ,
fi o E— M NAFRHERAER PN RNTIE,
irstSequence 2 7z

STRINGZEHE!,
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HEEFSIPAI
A -
SHEWR EEWIE iR ZINE
FINXARHEBAE PRI RANTGIE, o s
= % =]
secondSequence A STRINGHH HINAZE,
el ‘\,‘ || 280 \ I.-_, N .
appendCols = EFEHU)\%EP/%%BDEJEBME’WJ STRING BiA s,
'pool_output’
,'pool_output,firs
outbutSchema = EEREHIEDTERM/LMSE, STRING t_token output,al
P - HE, L_hidden_outputs'
(ZFEEZNME
fiE)
IBARAKE., £, B
sequencelLength = {%ﬂ ARAKE, INTS CE 128
A1~512,
. pai-bert-base-
modelName & T ZAEEE . STRINGZEE, 7h
batchSize & FFAESRENHE K/N, STRINGZEEL, 256
workerCount & e EWorker#f, INTZE, T™NWorker
fEEWorkerfIGPUEE, HRIREEER
= +=
workerGPU A GPU. INT 2 13K
=] N = I_\\/D\EZ:
workerCPU = FEEWorkert)CPUREL, tRREEER £

CPU, INTZEE!,

3.7.5. ZFFHHEME-topN

AKX AENBPAI-StudioiR B 2 RF SR8 E-topNE LA A,
ZHFREVE-topNEZAMB T EFZ/F ERUEHFTHE L RZBMUETop NN EUE,
PAI-StudioZH@E S oML HPAIG S A, BEEFFRBMUE-topNELAHHXSE,
fic B A4
o TIHMLET

Dk

FRIRE

24
BAREBLRE
mesE

B ERARERE
meaz &
HOEHEDERX
EIIE=1

e
B
[

MAERPREERHRPEMNIE.

BErRPFERRHRPIEMNIE.

EEMUETED, ERNIIE,
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HLE§ZESIPAI A
& ¥ iR
o RE3 ERUETED, BERNFIE, ERTPNES—THMMEERSD
RAEHRPREY memeit SuiamE, #8405 op NSRRI EE
E4: o E IR =
. BHERDBEUEINGIE, JIBPAEERATR, REEEREX
] )
ﬁ;i**ﬁ“gﬂ az. AZ. HERTHE () , BUTBFL, KERBT128
F3, RiAMERoutput,
AL HNBOE | R A e e R
2 K EHAE BWHTopELUERNNE, BUEERAERSE, KIAMERTO,
EEEOEEREEE, ETEEA:
o levenshtein_sim
o |cs_sim
HUEEA X o ssk
SNER o cosine
B8E o simhash_hamming_sim
ZRAE A levenshtein_sim,
REEME T E G ZBUEASsk. cosines
FEMEE simhash_hamming_simiy, 7 ZEREZSH., BETE
79(0,100), EKINEH2,
NEEMNEHE R EREASSKEN, 7HEREZSH. BUETE
BRFHRORE 4 01). sikER0S,
HE RO HKINNRE BN
HiTAM AN
STRONAT  guszsanse.
(MB)
o PAmLAR
PAl-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";
SHEW EBWIE iR ZINE
inputTableName 2 BMARNER, %
mapTableName 2 M RNER, I
outputTableName 2 AHERNER, %
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A HESF I PAI
SHEWR RENE R NE
RPE—
inputSelectedColName1 & ERUETED, £XRN5E, STRINGZE!
:Np7IE=
RHE—
inputSelectedColName2 = ERUETED, BERNTIE, STRINGZE
:NpZIE=
inputAppendColNames = BMAZRPHEEEHEFREMNZGIE, b
nPutAppendRenamecoiia | & BAZPEEERHBENNAEHHE, %
mapSelectedColName 2 EOETEDFHEERNZ, %
mapAppendColNames & B ERDREERLREMNGIE, %
mapAppendienamecolia | & B R BEERLEE NN EHIE, %
inputTablePartitions = BMAEZNTXER, FERK
mapTablePartitions = s RN XETR, FrERKX
BMHRPRUETINIE, 7IE P RETRE
outputColName = TR, REgERTENa~z, A~Z, HFEH TXZ%  output
(), BUAFEFL, KERBIZ128FT,
BUEHEREXE, BETBEA:
o levenshtein_sim
o |cs_sim )
method = - leyenshteln
o ssk _sim
o cosine
o simhash_hamming_sim
lambda = REBOEHE S EBIE sk, 4 HBER 0.5
. Biz2#., BEEBEAN0O,1). '
REB\ME I E B EBEASsK, cosinesf
k 5 simhash_hamming_simi}, A EE&REZS 2
#., BUEEE(0,100),
lifecycle = BHERNETES., BUETEREEH. %
| AN
coreNum = RS, jﬁ?ﬁgm
memSizePerCore & BMROHREH. ;gﬁgiﬂﬁ
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HLE§ZESIPAI g

3.7.6. =HiEdiE

R ABNBPAStudioiRH8E BiE IR EEA A .
FRESREFAGRXAANT PN —TRLESE, BTFIRMIASRPHES (FHMe. 2HH)

FRETREEAGNHEMIAENBAREREE. BARATELRERENE. FRERNEAN
=5, BOIXYN—MSEMHE.

PAI-StudioZ B J ML PAIG ST X, BEFBEEREEAMEXSH.

EEANY
o TLF

s 28 P

FRRE gy EEFTIRNG, 2FUEXES () 2R,
BILE BNNREREHNE.

HATHE M
REH BNNRRENAE.

o PAIGEES AT

PAI -name FilterNoise -project algo_public\
-DinputTableName=" test_input” -DnoiseTableName=" noise_input” \
-DoutputTableName=" test_output” \
-DselectedColNames=" words_segl,words_seg2” \

-Dlifecycle=30
SHER EEWIE ik BINE
inputTableName 2 BMADRERNER, b
inputT ablePartitions & BMAMIRNTXER, FETK
noiseT ableName = =REERNER, x

noiseT ablePartitions & ERERNSRER, FAETK
outputTableName 2 BHENER, %
selectedColNames 3 BESFITIRNG, SIUENES () 2R, x
lifecycle & BEERNETEE, REEENERH, x
coreNum ) HERNZOE, ;gﬁgﬁ]ﬁ
memsizePerCore = SMLHNES, ZAED
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22 SIPAI
" W2y

3.7.7. ngram-count

AL ABNBPAI-StudioigftBIngram-count B A 4,

ngram-count 2IESERIGHEI—PMF B, ERANEM E4EMn-gram, HFRITESLIIENEL, WRn-
gramfI ™, HEERZLRBNN, MARRENHENIH. ¥HEES L ngram-count,

BEHHE

PAI-StudioZ B af S PAR SN A X, BEBAHSH:

o TIKAR

mE 2% R
BMARDOFRENT MAERPAFREIFR,
BHEPERENTIS EERIEARPEAENDE,
FRRE BWABcountEREMNwordsl AR countER&x8words?l,

HWABNcountg £EXMcount?l EWABcountEREH count?l,

aF R ES WA FHRET,
IREN- VERAKE, BIAX
sXEE N-grams B X KB ;QEN gramsfIERKE, AR
g, BN FINBEE,
HiT AN
g, BENMER0MERNRER ABIIEE,
o PAIGFE AT
PAl-name ngram_count
-project algo_public
-DinputTableName=pai_ngram_input
-DoutputTableName=pai_ngram_output
-DinputSelectedColNames=col0
-DweightColName=weight
-DcoreNum=2
-DmemSizePerCore=1000;
SHER ERWIE LN | R
inputTableName 2 x PN
outputTableName £ x mHE
rputselectedcolfiame | P RABS) WAL
weightColName = 1 NEGZ
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3.7.8. XKfHE

A AENBPAIStudioRIE N XA EG L AH.

HLEEFESIPAI A
SHER EEWIE ZINE iR
inputT ablePartitions & EEeE RMAREBENX
ngram-count BA#E B H
countTableName = % *, BRBRERBEHXK
*.
countWordColName = EEE T count & FIFFTTERF)Z
countCountColName & EEE=T ;ﬁunt%dﬂcountﬁm’fﬂ’\]
countT ablePartitions & % countRIEEN X
BREX, AEEAKPHIE
vocabTableName B % HEERPIFRRAN
<unk\,
vocabSelectedColName & ERE-DFHRENG BRAENZE
vocabTablePartitions A % BREFEESK
order & 3 N-gramsHfR K E
lifecycle = T BHERNE TR
coreNum £ % IO
memSizePerCore £ % BAARMERBIRNFE

NABERXMPEEERNEN, RELEERERRZXMOPORE, BHXHEFNATENAHMNER

AXBPIREBEANS .

AEZXE FTextRank, BEREXETEFENGFERBE, HHIFES AT extRank: Bringing Order into

Texts,

BEAHH

PAI-Studio3z #5@ 1 M HEPAGSH AR, EEBAHSE:

o TN

& 2H i
RIRXEIDI T & BARRXEIDESE
FRIRE
aF5! oJEE—5.
WEATNXRAONH BIANE3.
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PAI-Studio BTHIALERAE- 114225

F=ZSIPAI
" HE{ES
nE e iR
GAFHECETERE:
o |cs_sim
AFHEANERTES® o leveshtein_sim
o ssk
o cosine
BHIRE AFHEUENTEGER
ERFHAFBENNE {BEsskiY, ZS8EN. KIAA
0.5,
A FHEUENTERZER
FEUKE {Bssk/cosinely, ZS#4EM., K
INA2,
BH B R 3 EIA90.85,
BAERIRE FiAAT100,
KR 2XiA90.000001,
B KABIAE.
HiTRM
BABRLOHREF ZINE A EL.
* PAIGLAR
PAl -name TextSummarization
-project algo_public
-DinputTableName="test_input"
-DoutputTableName="test_output"
-DdocldCol="doc_id"
-DsentenceCol="sentence"
-DtopN=2
-Dlifecycle=30;
SHEWR EEWIE iR HINE
inputTableName = BWMARSE I
inputT ablePartitions = fﬁﬂgﬁqﬁcﬁmg—%ﬁ%m BMARFETK
7]
outputTableName 2 xS x
docldCol = HRRXZE DI Z %
sentenceCol = aF5, XaEE—5, %
topN & BHEI LN XES 3
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Hit

SHER EEWIE ii:py ZINE

AFRMNETERE:

o Ics_sim
similarityType & ° leveshtein_sim lcs_sim

o ssk

o cosine

_ UL i = /7 SR B9 AR

lambda ) F sskchalf, 0.5

FHRMEK
k = E, sskflcosinethd] 2

=
dampingFactor = NS 0.85
maxliter B AER IR 100
epsilon = e E3 0.000001
lifecycle & MAHENETE %
coreNum = 25i808Z0 8 RAEBAE
memSizePerCore & BMIOVBENRE RREBAE

Bl
BWHFERARWY, 75l 2doc_idflabstract,
doc_id abstract

BHE2008%F, EXMEAMT LHASMSEERENR

XIE5l, BEBR=ZLXNIRBEMSHERSE, REEM
HthBRMHN EHAS#TERKE. KitER, 2012

F, PHETMATHI7IRKREMSHERSE, BFER
FIREATB0SRMBERBIKELT74R, RitGPHEE
EHABIN40%, HURER, T—FLXABRRT K
HEFTERSHEELEE, BITTACEXMSHTERSRK
BiEs|, HEMESNNAEHRESREF Rl

1000894

3.7.9. X #1514 EX

R AENAPAStudiotR BV X B1E M ENE R A Y.

XBEMNEERESLEPNERRAZ—, EARENXAPRERXBEXNERXEXEREN—LEH
Bk, ZEEE T TextRank, RiEPageRankEERE, FIABEMEALCZEXR (HAEO) WEMNE,
AHERENEEYE, REXEBNERNENXREE.

ERRENT:
1. FRIRER
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A

HLEZ S PAI

2. mia
3. ERENTRE
4. XKHEiEHMEY

EEEHNH
PAI-Studio 5@ T oI ML FPAG SN AR, BEAHSH:
o TIHLAR

nE 2%

RIRXEidH 5 &

FRIRE
RAXERENZHER
BHEZS SN XEE
BOXMNM
SHIRE FHB R¥
BRERH
R
BOH, RABHDE
HITRM

BMBRONRE, KABHHE

e PAIGES AT

PAI -name KeywordsExtraction
-DinputTableName=maple_test_keywords_basic_input
-DdocldCol=docid -DdocContent=word
-DoutputTableName=maple_test_keywords_basic_output

-DtopN=19;
SHEWR EEWIE R
inputTableName B BWAEK.

T3

Bt

BMARRXEIDIISIE

BARRNEAS T 5TE
e

BH, BMERS,

BH, BMER2,

ENER0.85,

ZIANER100,

ZX1IA{E790.000001,

BOAB TR,

BIABBERE,

ZNE

%

inputTablePartitions

outputTableName

iy

falit

BMARTEEBLESXS
5il%, &=

9 “Partition_name=val
ue” . MEZZRERX
A “namel=valuel/na
me2=value2” , W2
EZMAK, hEBE¥A
E25 (,) 7k,

mHEAE,

ERAESK

#HRA
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SR SIPAI
HEEFES Hit
SHEWR EEWIE HR ZIANE
docldCol o RIRXEIDFZ, XT] F
= 8E—5, .
docContent o Word%ll, {Re[igE— P
=
g,
IS DN EEE, H
topN = XEEFNEUNTF2EED 5
i, 2IHEE.
windowsSize B TextRankBUARIEOX 2
= N,
dumpingFactor & ;;Xt RankERBIBRR 0.85
TextRank& &M & K&
maxiter = - % 100
_ TextRank &% B 5%
A~
epsilon A ZiE, 0.000001
lifecycle = EERHRNEGEE, T
coreNum & TR, BHHitE
AN 5 e
memSizePerCore & FOTRAERN, B BHEitE

AMB,

=Bl
1. BUB4ER

BMAXRBXAZRME, HEREERE (10 8w . " . | T YY) HFRERR
Fs.

docid:string word:string
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ills

HLEZ S PAI

docid:string

docO

2. PAIGES

PAI -name KeywordsExtraction

word:string

BEERE X 2 XEMEAE KB — 1 AE E
Mo ES R HE BR R NESRE ¥ HiR
mHE 285 M ik B E BA R AR
W4 B R Bt 2 E S bR B 28 R
TaER AR RS IR 5 BESRE K AN
Ak LT AR Mg KI5 s KB SME ik 5
B RE &k | 5 LU BZE/E I SR &
SME U4 L BBAE R Mg Ak R T3 BT BIR
A RS £ Bk BT R ML B A% RE K
2 EH 81F IR =5 Kk BRT KESMNE T
ERBEHFERZED KBEFL FTEQEET AR
ENERRBZERETHERRME T SK Zn
B S HRR NG £R Rl EEETF HERW
BiEKREVREGE REA A ES IMET BR =
3 RAERE 4 BRE S5 28 itE 86 BRT KE
RIE AR ET TS RE BN AR B #8 —
% BIRT EE &4 RAX #S ETF &/ 2Rk BE
KR &% Rt BT Gmsh Z4 # R0 BR =g K
1 EMES TR S ET BRiT REss — 4 BR |
HEBHUHE Ef AL RES FTZEGEET AR
& BRI BE B Bk £ &% i ET |
& =% BERE KRG KES TR ET T B
TR & 5 8 &% /it KRS Fortran i85 £
# 18 Python [ Fortran {445 24 &F OpenMP #]
CUDA #47 iR &% &3t 5 &k LU EF @A
KiRgE: =% BERE K S5 S8 iHE &6 4 7
WwERTIT BT BF R TR Mg TR 8k
BEEE ES B EE W RERTE EEET
RS LA HE X AR EF VIKEWE o
M g TR

-DinputTableName=maple_test_keywords_basic_input
-DdocldCol=docid -DdocContent=word
-DoutputTableName=maple_test_keywords_basic_output

-DtopN=19;
3. HiHiieR
docid
doc0
doc0
doc0
doc0

docO

keywords

2F

8'x

feLi

(RS

Kig2E

weight

0.041306752223538405

0.03089845626854151

0.021782865850562882

0.020669749212693957

0.020245609506360847
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A

docid keywords weight

doco XM 0.019850761705313365
doco W 0.014193732541852615
doco AR 0.013831122054200538
doco SRR 0.012924593244133104
doco RN 0.01280216562287212
doco S 0.011907588923852495
doco S 0.011505456605632607
doco =7 0.011477831662367547
doco AR 0.010969269350293957
doco pany 0.010830986516637251
doc0 S 0.010747536556701583
doco ’: 0.010695570768457084
doco FR 0.010527342662670088
doco Ei 0.010096978306668461

3.7.10. G FHFH

S WY

e

B—BXABIRRRTEOFHES .

2.
EEAN

PAI-Studiozz 3@ M HPAIGSHA R, EEAHSE:

o TIMLITH

&

FRIRE

N EEPAI-StudiofR BtV al FIR N &R A M,
ZABFERTXABEGNNTRLIE, E—BRXARFESR—a—T8F

W

%5

RN EIDEHZ

BRRAXERBNGE

AFNERFHES

BILE

BIMERONRE

;'H-\ s

[

EAFRMR X E DI Z

BMARRNERNRNTE

N 2

BINEHE

BINE M E
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F=ZSIPAI
- HE{ES
e PAGELAR
PAI-name SplitSentences
-project algo_public
-DinputTableName="test_input"
-DoutputTableName="test_output"
-DdocldCol="doc_id"
-DdocContent="content"
-Dlifecycle=30
SHEWR ERWIE iR LN |
inputTableName = BWMARSE I
inputTablePartitions & PORTREESHED g mnmesk
7]
outputTableName = xS I
docldCol = FRIRX ZEIDHI S & %
o WRXERENGE, X
docContent = T —F). x
delimiter & AFNERFHES 1?2
lifecycle = BMALERNETEL %
coreNum = S5HENZOE REBDUE
memSizePerCore = BMILEENRTE RBEBMUE
=Bl
BWLERAWY, 73l2doc_idfisentence,
doc_id sentence
BTE2008%F, EXRAMEARM T LHASMSHERER
1000894 Xigsl, BRER=ZXRVREMSTRERS, BEEH
Hit B RHH LA TEIBKE.
HiBR, 20125, PHLHAGAHI37IREEHSSE
1000894 FRE, BEEFHEEATBCRMBBREANT74R,

3.7.11. iEXH=HEFE

R AENBPAI-StudiofRHIEX A EEE S ZHHE,

A EFPH2BLHAT940%,

BETEXREXAELR (MWord2VecEBEMEE) , HHEAENE (XEGQF) O EiE (HETR
) , MtEEPE—REERRENAEES, HP—1MAER, ETWord2VecElMiEEESR, R

FEEANERLEORAEMNNETIE,
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HERFSIPAI B

EEEAY
PAI-Studiosz #@ 3 oML B PAGS SR AR, BEEBAUSH:
o TIMAR

ke B ik
idErE% 2 BMAHEBE—IRIRG,
FRIRE
=R E=27ES wmfl, f2,
BHNEERIENEREMEHE ZINME A5,
XRNTHERN:
o euclidean
N o cosine
sugE BEENHEAR

o manhattan

ZRiAE Meuclidean,

HRTEENERNTIENS

BENRE H, BRAER o,

LM B\ GHDE.
MATE R

SAMELKARE (MB) BABTAE.

e PAIGES AT

PAl -name SemanticVectorDistance
-project algo_public
-DinputTableName="test_input"
-DoutputTableName="test_output"
-DidColName="word"
-DvectorColNames="f0,f1,f2,f3,f4,f5"

-Dlifecycle=30
SHER ERNIE iR ZINE
inputTableName 2 BMARS I
4 EEZS5] g
inputT ablePartitions & 22%43;5}{/ SHEHN BMARNRENK
outputTableName £ BHEE %
EEHEREDZ81D8Y
TIRFERSE, & A—
idTableName = g, 8—17—1ID, EKiA %

A=, MBMARPHAE
BMEZ5itE,
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5%

ZNE

SHAR BEWIE 3

DERIES5HENS XTI
®, MANARERK,

A
o

idT ablePartitions

idColName 2 IDFFTES 2 3
vectorColNames = FIEHFIESIE, 1 I
f1, f2.
toDN = HHNEERENEEN s
P = . REBEN, ],
distanceType = EENEAR euclidean
EENHE, YH I a2
distanceT hreshold 5 FIREE/NF AN L. +00
BUESEE(0,+),
lifecvcle = WMALENEGERS, B %
Y = EAEZH, y
- 25i+80%08, BE N
coreNum = IR REBMITE
. = BMZOBENRE, B s
memSizePerCore A R REEMITE
~
HmHEAMT), H5l2original id, near_id, distance, rank,
original_id near_id distance rank
hello hi 0.2 1
hello XXX XX 2
Man Woman 0.3 1
Man XX XX 2

3.7.12. @A % it

AR BERMA—LEFHS (FHPWAHENEENXHZR) , ARFRATREFHEPRILESD
NRE, SMREEIENRE. 2ENEE (BATotal) AREENRIEHEM. AXAENBPAK-
Studiof #tBIF L It

EHIEENME, MEE—EMEN P HIMERE, BENXEETMINEM £, RTRFH XN
IDFY (docld) XRIEYE, FEitigEAHIDFIRXEAE (docContent) BIEHA,

EEAH
EAMNELL TER—R AR, RESARTSH:
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SR SIPAI
HEdES A
o TIHLAR
RE 2 iR
EHEIHEIDT EIEHHIDT
FRIEE
EEEA AT EENEABG,
ZIE TRHE.
HhiTiE Rk
BMZOHNRE BT RABFERN, BAAMB,
o PAIGREL AT
pai-name doc_word_stat
-project algo_public
-DinputTableName=tdl_doc_test_split_word
-Ddocld=docid
-DdocContent=content
-DoutputTableNameMulti=doc_test_stat_multi
-DoutputTableNameTriple=doc_test_stat_triple
-Dlifecycle=7
SHER EEWIE ik ZINE
inputTableName = BWAKRER, I
docid = FRRNAEIDEIFIE, ROJiEE—7, x
docContent £ RANEAENGE, XaliEE—5. T
outputTableNam o B RFTEES, %
eMulti
tputTableN
outputiabieliam = BRI ES. x
eTriple
MAET, S5 K., REZIFEUT
%l
o Partition_name=value
) , o namel=valuel/name2=value2: £
::\SputTablePartltlo = AR SRR
@ 3B EESIPEN, HRZ
BERAEXES (,) 7.
lifecycle = MEEREGALR, EEH, -1
% I jo)
e S¥outputTableNameMult it EHIE EdocldF R docldF 3 XK S (docContent) 524
B, BEMIBEXE P HIAIRFRK R E .
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" HLEZ S PAI

e S#outputTableNameTriplefs E§9& 4 Hdocldl R docldFI 3 g9 XA KA (docContent,

3.7.13. TF-IDF

TF-IDF (Term Frequency-Inverse Document Frequency) 22— BT EITIE RS XARIZIEN & B Mg
RN, BEEEZRSIZDNA, TJMEANHERFERAZEHEXEENESENITR,

TRES (Term Frequency) RIEE—MAENFEEZTAPHNNRS, DFRSHE (Inverse
Document Frequency) 2ISMBEAFRNTLEL, DFEA, NRBARNEIRAENEE,

TE-DFE—FRIHTE, BT IHMEFEAXENERRE. F0:

o EXHETHNFEARKEEHIAKMIZMEELIZMESR,

o EIENETHNHRBELIMENIZMER L TRESR,

TF-DFAMEFEMAR T EEZNHHER (MARETFREXY) , HESEEY FEXENTF-IDFE.

EEEAHE
RO LB AT ER—fh AT, BCETF-IDFEE:
o TIMLAR

nE 24 i

RO AR IR R1E S 48 v 4H 44 5 L B9 XA IDT
142 X107 (id%)) SHETERIAXELEAENERX, #5
BEREASR RS NEENE,

R T] DA E AR U4 T B B 81 5
FRRE i e Eip7] (word?) HETRHRIENELIEAHEMIER,
HHEES LRSI REIE SRR N4,

80T A B SR8 S0 4 v 4B 4 S B9 B3 TH RS
RIS (count?l) =BITHEIRXELENENE,
FHBES RIS RO B BN A,

HERZLH TR, BRABHHE,
w7
FMRLOAE BNMTRAFERAN, BAIAMB,

o PAIGES AT

PAl -name tfidf
-project algo_public
-DinputTableName=rgdoc_split_triple_out
-DdocldCol=id
-DwordCol=word
-DcountCol=count
-DoutputTableName=rg_tfidf_out;

SHEW EBEMIE R ZNE
inputTableName 2 BWAEZER, T
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BOANE

5%

SHAR B E W% i

mAEP, 25IIENTK,

) . %A partition name=value . IR Z:
inputT ablePartitio

ne = ZR/KEA A namel=valuel/name2=valu MAZNREAX
e2 . MERBEZ AKX, PEAREXE
S,
docldCol = WRIRXEIDRIFE, NaJiEE—75l, I
wordCol 2 Word%l%&, {RoJigE—7, T
countCol = Count%)%&, (XTIigE—7%!, T
ce)utputTableNam = B, x
lifecycle & MHREDER, EEH, B4 X %
coreNum — %%, SmemsSizePerCoreERHRE A & B
[ )
8
memSizePerCore B HNEH, ScoreNumBERHEE A 434, BHHE

3.7.14. PLDA
TERRATE—RIEPRMBRER (topic) H—MEHER, ENBEIPANE, HITBTS
PLDAZ4i2 BtopicSME, MTILERSMR I RREE,

LDA (Latent Dirichlet allocation) B—#MFEEER, EUUREBHMEAIHHNER AL XEEFEREXHEN
¥, IDALE—fEUERZIEE, AIISENELEFIRENIINEE, XEEEXEEDIEETENH
SKENT] (KEIAPLDAZ#topic) ,

LDAE 4t HDavid M. Blei. Andrew Y. NgFIMichael I. JordanF 200342, & XA N A F XA EHR
RB, XANDEMXABUEHEE S|,

e B A

WO UBE A TEE—f A, BCEPLDASH:

o TMKAR

S
Dk 24 SHHR
FRRE IEIRIFAES) EES 5 GNEES,
i IR E LDARY R B ERE DL
Alpha P(z/d) BYERMKFIREDHEISEH,
beta P(w/z) BISEINFIEDMEISEL
SHEE
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F=ZSIPAI
A HE{ES
& ¥ SEHER
burn In AR EL Burn In EECIREL, WAUNTFRIELIREL, BIAEF100,
BIERE IEEH, FEwiE, BUAMEATS0,
e PAIGL AR
pai -name PLDA
-project algo_public
-DinputTableName=Ilda_input
-DtopicNum=10
-topicWordTableName=Ilda_output;
SHER EEWIE R B3] ZINE
inputTableName = EMANEZNBR, STRING x
BMAXD, 254087, R
ZIFUTIER:
o Partition_name=value
o nameTl=valuel/name2=valu
i iti - Zm4 . 4
inputTablePartitio = e2: ERFHNKX STRING BMAXRNFE
ns AKX
@ @B EEEIHPE
B, s#XzZEFEREXES
(,) 7@
selectedColName = 56 )2 b A FLOARIB) & . STRING BWMAXRTIH
s 8%1&
topicNum £ ;g&'cm&i' REBERL2, i 2 %
KeyFlValueBl B9/ B8 RF . BEUE:
o g
kvDelimiter & o BIES () STRING BNES (1)
=\,
o BYES (1)
KeyflKeyB B 73 fE R, BEUE:
o =g
itemDelimiter & o BmEES () STRING =&
=\,
o HEXES ()
alpha &= ;;;/déxfgi?ﬁﬂ?ﬁ?ﬁ?ﬁm FLOAT 0.1
beta = P(w/z) B95E3INFIZE FLOAT 0.0

24, BIEN(0, =),
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B SIPAI
HesES A
SHEWR ERWIE R Bt} HINE
topicwWordTableN . .
2 topic-word$iR ="k E STRING 7
ame
F. AR
TableN &= =) STRING
pwzTableName o P(w/z) @iz, P(w/z) %
F. ENREH
& [
pzwTableName A P(z/w) #WHE, STRING Pz/w) =
7. BNREEH
TableN = , TRIN
pdzTableName A P(d/z) B, 5 G P(d/2) =
F. BRI
dTableN & =) STRING
pzdTableName S P(z/d) @i, P(z/d) =
x. BDAREH
& )
pzTableName 5 P(z) W=, STRING P2) =
HEAR S WA
burniniterations = Burn lmiftu\_%l, BEE®BZUN K 100
Ftotallterations,
ERRE
totallterations & @ s zeEm, wR EEH 150
W\, dEXH,
EEEkvEAN, EEWVIAES
WER, BUEEENT:
enableSparse = o true: kvEIA BOOL true
o false: FEkvEIA
52 #memSizePerCoref 31 &
A, BARARERASUIES u
= 574 -
coreNum : SEFRInstance MR, MEE Lo 1
A1,
BATRAFERN, BAIMB, 5B
) _ EA[1024, 64*1024], BINRS sk )
memSizePerCore = B EEAS R BN AN, IEEH 1
BNEE -1,
mANBHIRE
o A

IRV RAREREENRR, LB = THRBRKVARRITRIE,
AR E NS,
MAER
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og my
4 B FSIPAI
B
| id | features |
,,,,,,,,,,,,,,,,,,,,,,,,,
| 2 | 38:3.8,39:1.0,40:3.0,41:1.0,42:1.0,43:2.0,44:1.0,45:1.9,46:1.0,47:1.0,48:1.8,40:2,9,50:1.8,51:1.06,52:1.8,53:1.9,54:1.8,55:1.0,5
6:1.8,57:1.8,58:1.0,59:1.9,60:1.0,61:1.8,62:1.0,63:1.9,64:1.0,65:1.8,66:1.0,67:1.9,68:1.0,60:1.8,70:1.0,71:1.9,72:1.0,73:1.8,74:1.0,75:1.8,76:
1.8,77:2.0 |
|1 | 8:1.0,1:2.9,3:1.8,4:1.9,5:1.9,6:1.9,7:1.0,6:1.0,9:1.0,10:1.9,11:1.9,12:1.06,13:1.0,14:2.9,15:1.8,16:1.06,17:1.0,18:1.9,19:1.8,28:
1.2,21:1.0,22:1.8,23:1.9,24:1.0,25:1.0,26:1.8,27:1.9,28:1.9,29:1.0,30:1.8,31:1.9,32:1.9,33:1.0,34:1.8,35:1.0,36:2.0,39:2.0,77:3.8 |

—————————————————————————

o %—7%l: docid,
o FH: BERIEAMAIIkVEIE.

o Hit:

WK A: topic-worddiE REkER . BE|FAEBLE. THRBREBEER. XEERBEER. EEU0Y
HmHE, TEEBE.
topic-word$iER Rl F 8V E HAE X L g R,

BEERX

Fm—————————

| wordid
o

+ +
| |
Fmm e ———— +
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
1 1

el el = I B = T ¥ R R PRI S Yy~
Sl e el -l S S Sl Sl - I S
- -

8
a

3.7.15. Split Word (4&mEiE8)

ASCHBENBPAI-Studioi2HtBISplit Word (ERAEE) &E5EA M,

Split Word (4EAER ) EXAMETFAIWS (Alibaba Word Segmenter) {EEP TR %, RIBSHFEE
Mg EAE RN EEER,

Split Word (4£ERER ) EIEAMNEFPICEEMINEKM S E,

5Split Wordf X 3l :

o Split Word 2 BB H AR EAMNE,

e Split Word (£MER) ATFERMENER, IRBEENXANE, BEELBERE, FHTRN
HIFAELAPI,

EEEHG

o TKAR

R 2H ik
FRIRE EEFR FREMERNFRY,

313 > MA4RRA: 20210607
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S22 STPA|
MeEFES A
T 25 ik
RBINARD, MEREN:
o iRBI S
o REIAH
o RIS
o JRBIBIESH
REER o iRBIEHIE
o BB B
o RAHFEE
SAEN: RS RSA. REBESE . NAIEE. N5 B
AT,
SHADED, RETEN:
o AbYHT
o AHFRIANT
BHIED o AHPXEH
SHRE o AHBYHEE
SIAEN: AFERANE,
o ype IIRES R, BUESEE ATAOBAO_CHNFIINTERNET _CHN, ZKiA
= {EX}TAOBAO_CHN,
Pos Tagger EEHTEAMRE., BOARETEANRE.
semantic 2 EHTENAE. BT TE AL,
Tagger
o E A E S N - . L ot
UBARERAB o rmp R 0E, BARDE,
= 13
oS E
URADERAE o ompaasenemiE, BARDA.
TN HIE
RN E S R AR s . . ol oty
ARADERIR o nmpnasenmam s, BARDE.
RESHE
B HANRBEDAHE.
AT
SMENREN BANEEEDHE.

e PAIGES AT

> MA4RRA: 20210607
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HEEF SIPAI
A -
pai -name split_word_model
-project algo_public
-DoutputModelName=aliws_model
-DcolName=content
-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
SHEWR ERWIE iR HNE
=N =RV \Em =RV \EE R _
UserDictT ableName = m:fiﬁﬁ/ﬁ_:)&ﬂta’ﬁo BHEMEHBRERREF %
¥, §—72— M.
outputModelName 2 BHERNER, %
colName & U SCAEZZ context
- T = E O —
dictTableName = zsnﬁﬁﬁ/ﬁ_ﬁ)(ﬂ:%o BEXHHEEXRF P
7, 8—f72—"NMi.
) SiEEERE, BYEEEATAOBAO_CHNAN TAOBAO_C
tokenizer =
INTERNET_CHN, HN
enableDfa = EHEIRBIERIK, BYEATrueskFalse, True
enablePersonNameTagger = BEHIRAAZ ., BUEATruemFalse, False
enableOrgnizationTagger & EEIRANMEZ, BYEATruezFalse, False
enablePosTagger = EEHTEMERE. BUEATrueslFalse, False
zra]irtlableTelephoneRetrlevalU = ER/IRABIESHE, BUEATruesFalse, True
enableTimeRetrievalUnit = =R ESHE, BYEANTruemFalse, True
enableDateRetrievalUnit = ER/RABHSE, BUEATruesFalse, True
N L Retri
enableNumberLetterRetriev = SEnRM T g, BERTuesFalse, -

alUnit

315
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HLERFESIPAI A
SHEM EBWIE HR ZINE
=P iy 2 AN S AN — v
enableChnNumMerge = EERPXHFEHA—MEERTT, BUER False
Trued}False,
B 2 7 St 3 a7 = AN S NS — k
enableNumMerge = IEI:l’HEIL%S(%I::#jj | *.Lﬁgﬂ'm EX1E?] True
TruegFalse,
=1 3 e FE1D Y —/NIE Y B T 3
enableChnTimeMerge = EERBPXNEEHA—MEXET, BUER False
TruegfFalse,
= o=y HRA Mo ANIE el -
enableChnDateMerge = EEBPXHBEHA—MEXET, BUER False
TruedmjFalse,
enableSemanticT agger & EEHTIENIRE, BUEATruezfFalse False

BNl
o PAIRSTT

pai -name split_word_model
-project algo_public
-DoutputModelName=aliws_model

o IE

create onlinemodel ning_test_aliws_model_2 -offlinemodelName ning_test_aliws_model -instanceNum 1
-cpu 100 -memory 4096;

o EZ£41iA

KVJsonRequest request = new KVJsonRequest();
Map<String, JsonFeatureValue>row = request.addRow();
row.put(col_name, new JsonFeatureValue("AFIBEEF A& B HNTEE");
KVJsonResponse res = predictClient.syncPredict(new JsonPredictRequest(project_name, model_name, r
equest));
List<Responseltem> ri = res.getOutputs();
for (Responseltem item : ri) {
System.out.println(item.getOutputLabel());
}

o BN

pai -name prediction
-DmodelName=ning_test_aliws_model
-DinputTableName=ning_test_aliws
-DoutputTableName=ning_test_aliws_offline_predict;

3.7.16. Word2Vec

AKX AENBPAI-StudioiREBIWord2VecE LA H,

Word2VecEAZHHR AHENLE, B4k, BERFAKEEZDEE, B3IFNERRDHEEHTIRIE
HAEXEXNN, WANRFIIHECER, BHAERERMECE,
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PAI-Studio BTHIALERAE- 114225
ills

HLEZ S PAI

REAN
o TMLF

ks 2%
FRIRE R RE 5

BRI E

ki)

[l

&

BEEOKMN
EABENED

B R/NEA R
SHIgE

F MAhierarchical

softmax

AREF
[T REEE
EIRFSIEE
b
HITEMR
BMEBREXRN
o PAIGL AT
pai -name Word2Vec
-project algo_public
-DinputTableName=w2v_input

-DwordColName=word
-DoutputTableName=w2v_output;

SHER ERWIE
inputTableName =

iy

inputTablePartitions

WO

wordColName

B

[

FR#ATIIZRE IR 5

BEMSFIEEENE, BETERN0~1000, BIAMEANT00,

NEERNESRE, BUEEE Nskip-gramE R Mcbowik !,

ZRIAE Askip-grami&E & |
BENEOX/N, BUESEEAIEEL, ZINEARS.
EEFERABENEO. BAER.

RIEBEAEESH, BRINMEAS,

25 X FHIERARCHICAL SOFTMAX, ZRiAEA.,

AXRBENEOKRN, BOAMENO, RRATH,
BT RENEE, BRIMEN0, XRATH.
B{EXTO0, BiAMERN0.025,
BEXFETF1, BRANERT,
RANARFENDE.

BNNRRENAE.

Bt

T3
BNIECERNEIR,
MANECERPSEMENSKER, EXA o

artition name=value . ZHHXERXA na

mel=valuel/name2=value2 , NEEES
MK, BEXES (,) .

Bi95)%, BEshESTA— N EIE, BITF
H</s>FR,

BINME

317
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SR SIPAI
HEEFES Hit
SHEWR ERWIE iR ZAE
RASE
) S N IEC R ITwordcount IR 7E S B L 4 HERT
inVocabularyT ableName =
2, wordcount
BRI
invVocabular
inVocabularvpartitions = N IECFEHITwordcount IR 1E S B 4 yTableNam
i = SHUHEER, ext RIZ H0FF
E=
layerSize & BRERNSEEELHE. BUEEEN0~1000, 100
chow = NEERKIESEER, BUESBERFO (skip- 0
- grami&8) 11 (cbowiEa!)
window = BENEBOXN, BUETEAEEH, 5
minCount & HENR/IVEM, BEEEAIERH, 5
he = RERMBHERARCHICAL SOFTMAX, BUESSE
- R0 (REA) M1 (FA) .
negative = REENBOKXN, BUBEEAEZEH, 0ER 0
- AREA,
sample = B TEENFRE, EEEATe-3~1e-5, 0 0
- F£RATA.
alpha = EEXTFO, 0.025
iterT rain = BEXFETF, 1
EERREONEBRARN. BUESEEA0 (A
randomwindow & #l, EEAHwindowS#35E) 1 (K/IET 1
~ SEBENL) .
outVocabularyT ableName = BHETTERNER, %
outputTableName B HHERERNER, %
lifecycle = MERNETEE., RETEANEREH, %
CoreNum = B, HESmemSizePerCore2#F & RBEBEHD
- B ER. BUESE RN ERH, i
memSizePerCore = WEH, FEScoreNumBHERIEEA £ REEHD
- X, BUEBENERH, [
% I (o) &
IR$E "Vocab size is zero! vocab_size: 0" , RRIFEHEAZ, F/minCountSHE, BNTJfFR,
> XHRA: 20210607 318
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A

HLEZ S PAI

3.7.17. Doc2Vec

AXAENABPAI-Studiot2tBIDoc2VecE LA K,
RO LUBE Doc2Vec R AR X EMST AR E, MANIRILE, BEAXEEER. FAEXRFEFLE.
PAI-Studio3Z 1B ef ML EPAIGR LT, BLEDoc2VecEIRAHEXSH,

CIE k=
nE 24 Wik
prg=10271F AT &R E52
I0/ZRi8E
XERAE BERHETIENELT, UBEDRE,
N " BENISTHEEN=, BUETEA
FENNESE 0~1000, BAIAEATO00,
WkEAMESEE, BRETER
BEER Hskip-gramiE & FlcbowE &Y,
ERINEAskip-gramiE
. BENFOXN, REETERIER
SREOAM %, BIMERS.
A R=TINEE] BUESEEI N IERE, BINMERS,
. . 2.7 S FHIERARCHICAL SOFTMAX,
Hierarchical Softmax ST,
SHIEE Negative Sambolin REHNTFOAN, BEEENIERE
9 plng B, BIMERS, 0OETAREMA,
B TFEENSEE, BEBEATe-3
B TEHERE ~1e-5, BRIAMERT1e-3, 0ORFRAT
B,
HIREIRE B{EXTFO0, BIAERNO0.025,
I ERA9E R R E BEXTET, BRNMEAT,
EEREE0NERAX. BUETBE
RAKNET ~5EBEHARREN,
window 2 B R H{ERwindowESHIEE, RAE
AREEN, HEHwindowS# 5
iE o
HHE RO B KIANNRSZEDDE.
AN
SMZONAE (MB) KINARZENAE,
PAIGTS AR
319 > MA4RRA: 20210607
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PAI-Studio SRR =1 ZEF >

Hit
PAl -name pai_doc2vec
-project algo_public
-DinputTableName=d2v_input
-DdocldColName=docid
-DdocColName=text_seg
-DoutputWordTableName=d2v_word_output
-DoutputDocTableName=d2v_doc_output;
SHEM EEWIE iR ZINE
inputTableName = BWMANECERNER, %
BWAELERSTS55E8
PXEZFR. B
1 partition_name=val
4
inputT ablePartitions & ;e ) %Jiﬁgrgif/ %
i namel=valuel/nam
e2=value2 , WREES
MK, BEXES (,)
o=
stz AT 2R B ST AR B
docldColName = z%ﬁﬁﬂllﬁﬂ‘]}'ﬁéﬂ x
docColName ZEE E:ﬁgzw#\ﬂ{]ﬁh[, l’/{ 36,
- o
. E RIS EHE.
NEERMESER, B
cbow = {E5BE R0 (skip-gramiE 0
) #1 (cbowt&®) ,
window = BRENBOXN, BUETE 5
= "
B AIEEE,
8 /N B el
minCount = gg’;zg;jho BYEE 5
A FHHIERARCHICAL
he - SOFTMAX, BESEEN ]
- 0 (REM) M1 (F
A) .
REENFOXN, BE
negative S SBEINIEES, 0RRAT 5
.
[T ERENSEE, BES
sample = EANle-3~1e-5, BiAME le-3
Ale-3, 0RRATH,
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22 SIPAI
S W2y
SHEWR EEWIE iR ZNE
alpha = BUEKXRTFO, 0.025
iterTrain = BEXRFETFI, 1

EEREEONRTA
X, BREEERNO (RbE

randomWindow & ., EEHwindows# 1
BE) M1 (KNET~5
EIRENL) o
omuetVocabularyTableNa = T E SRR, x
outputWordT ableName = HHERERER. %
outputDocT ableName 2 HHXERERER, %
lifecycle & g;ii’;;;?ﬁﬁo & %
B, B8
5memSizePerCore£4§ -
= AN
coreNum A SR E AR, RES REBAE
EAEEH,
— 2} ol oY 15
memSizePerCore & ScoreNum S MR i REEHE

FER, REEENER

3.7.18. £4KEH1A

R ABNBPAStudioiR IR RN EIEA Y.

Z/4FEHIHCRF (conditional randomfield) BAE—HHABIEZERHET, B—AHHHEEHIETELHEH
WMRAMER, B2 RIVEEEINETEMMI/RUXENG, KEENBTRATFAENTNDE, 2
NMAFimTOES, EhRRamiI LMt (linearchain) . #EESDwik,

EEEHY
PAI-Studio 35 @E T T M HPAIG SN AR, BEEAMLSH:
o TIMAR

D 2H R

[

3 HAMNTAMH LR, DFIN—
& ¥E#RIDF) AN
S BTN, MRZERR
R SIRIEAE (MRE) .

FRRE
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PAI-Studio aJfl{L 1R = L5553

HLEEF3IPAI A
RE 2 iR
BIEEE RS EEBRS,
ZINMER
['2:0])['1:0]:[0:0]:[1:0]7[2:0])['
1:0]/[0:0],
[0:0]/[1:0],[-2:1],[-1:1],[0:1],
[1:1],[2:1],
14 4 R AS AR [-2:1]/[-1:1],[-1:1]/[0:1],
[0:1]/[1:1],[1:1]/[2:1],
[-2:1]/[-1:1]/[0:1],[-
1:1]/[0:1]/[1:1],
[0:1]/[1:1]/[2:1]
BHIRE
R 4E R EE FKiNERT,
L1 1E M IR 2R £ FKiNEAT,
L2 1E M TR £ ZKINMERO,
RAIEARIRE ZIAE 100,
WS & ZRIN{E40.00001,
ZIEL KINBTNAE,
HhiTiE Mk
S/ MZONRE INBTNAE,
o PAIGREL AT
PAl -name=linearcrf
-project=algo_public
-DinputTableName=crf_input_table
-DidColName=sentence_id
-DfeatureColNames=word,f1
-DlabelColName=label
-DoutputTableName=crf_model
-Dlifecycle=28
-DcoreNum=10
SHEIR =EWIE R ZIAE
inputTableName = BARBEHSIER %
inputT ablePartitions = RMARBEREZENSX E=E
featureColNames & ENRIERIEAES RN 2E, B

labell,

> MA4RRA: 20210607
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g HLEFESIPAI

SHER EEWIE HR ZIANE

labelColName 2 B#r5l I

idColName 2 HARIRS I

outputTableName =3 WHERE %

outputTablePartitions = BHERRERNSX =t

o EX

<template .=.
<template_item,
<template_item,
<template_item
<template_item
[row_offset:col_i
ndex]/[row_offs
et:col_index]/.../[
row_offset:col_i
ndex]
row_offset .=.
integer
col_index .=.

template = BRI R BIAER integer

o ZINE
[-2:0],[-1:0],[0:0],
[1:0]9[210]:[_
1:0]/[0:0],
[0:0]/[1:0],[-2:1],
['1:1]:[0:1]:[1:1])
[2:1],[-2:1]/[-1:1],
[-1:1]/[0:1],
[0:1]/[1:1],
[1:1]/[2:1],[-
2:1]/[-1:1]/[0:1],[-
1:1]/[0:1]/[1:1],
[0:1]/[1:1]/[2:1]
TR S, EER
freq = REBEMREATFET 1
freqHU4HE,
iterations = MR KIEA R E 100
323 > XH4kRAS: 20210607
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28 S PAI
nEF iz
SHER EEWIE HR KINE
[TWeight & LTEENE SR E 1.0
[2Weight = L2IEM BB ENE 1.0
SR ZE, L-BFGSHILIE
epsilon = £, BFRERZE 0.0001
log-likelihood&9%,
Ibfgsfi b R2 i 58
bfgsSte B N 10
gsotep = KE, [33IbfgsE.
=Ei M 3 7= = =]
threadNum = 7fi%1£l_,\ﬂ‘f#1-rﬁnbéﬁis 3
B =
lifecycle & B ENETEH %
coreNum = AT BHitE
memSizePerCore = APEZ Y Bait&E
=Bl
o HMAFUIE
sentence_id word f1 label
1 Rockwell NNP B-NP
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 CcD B-NP
823 % NN I-NP
823 0
o TN EEPAGES
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HLEZ S PAI

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

SHER BEWIE R
inputTableName 2 WASERIEER
inputTablePartitions = BMARERERNSX
featureColNames = MARIEFHHFED
labelColName £ B15%!
ldColName 2 HARST
resultColName B B &R Presult?) &
scoreColName = miti&Pscoredl&
detailColName = B FEPdetailzl &
outputTableName 2 BHBNERE
outputTablePartitions & Egﬂj%ﬁméﬁiiiﬁ%mﬁ
modelT ableName 2 BRER X
modelT ablePartitions & EERBREENTK
lifecycle = HHENESEH
coreNum £ I
memSizePerCore = NFEL

o HIH#IE
sentence_id word f1
1 Confidence NN
1 in IN

2ANE

b

E=x:3

ZINEREE, BEIHER
label?l,

%

%

prediction_result

prediction_score

%

T

E=E5

%

E=£5

%

BHitE

BHitE

label
B-NP

B-PP
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HLERFESIPAI
A

sentence_id word 1 label

1 the DT B-NP

1 pound NN I-NP

77 have VBP B-VP

77 announced VBN I-VP

77 similar 1) B-NP

77 increases NNS I-NP

77 . . 0

@ 89 labeld) R T]iE5!,

3.7.19. XEHME

AR ABNBPARStudioiRE NI X ERMNEEFAMN.

XEHAMEREFFEHEUENREML L, BEFE, HERRXERETFIENELE. XEXTFREMU
DA E, HEALNEZFERLERM, ZiFlevenshtein (Levenshtein Distance) . ICS (Longest
Common SubString) . SSK (String Subsequence Kernel) . Cosine (Cosine) #1Simhash_Hamming & &

BUEHESLR.
e levenshteinsz#FitEEEBEMBLUE,
o IEEWHESH PR Nlevenshtein,
o HEE=1-EEE., £&#H P xR ~Alevenshtein_sim,

o ICSEIFITEIEEMABLLE,
o EBESH PRI AL,
o HEME=1-EE., HUEESHPERTRAlcs_sim,

o SSKZFFIHEMRUE, ESHPERRAssK,
o CosineX#FitERME, EESHPRRAcCosine,

e Simhash_Hamming, HEthSimHash& % 2B RIR8I RS A 64RIH Z#HIHE4, Hamming Distancelll
RIUTETHHIENERRME AR ZRFNNY, ISt EEEMENE,

o EEAESHDPERRAsimhash_hamming,
o HHE=1-1E%/64.0, BUUEESE DL RAsimhash_hamming_sim,

® i
o X FSimHashiFH /N 4R152 I Similarity Estimation Technigues from Rounding Algorithms,

o XFHammingDistanceiE AN A5 2 Mwiki,
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PAI-Studio o] L& = HIAL25 5>

A

HLEZ S PAI

BEEAH

PAI-Studio Sz #5E 1 o ML PAIGS S I A X,

o T

D

FRIRE

SHRE

AT M

o PAIGRL AT

24

HUETEPE—
FE 515

BMEEPE
2 Bk

Wi REMEZ

WHERPEAUES
pIIE=A

BEMEETE

FHEMKE, ssk
Mcosineth ol

T g5 4 A B4R
&, sskhoJ /A

HENBLE

SO AR e
(MB)

BEEAHSH:
Wik

FRINARPE—Dstring LR HF)Z,

AR TP E - NstringRRFE,

b=}

=1

b=}

o

o

o

o

o

o

o

o

EHHERPIEMGIE,
EWMHRPEGEIINGSE, BIAMEAouUtput,

@ 8 FIBPARERETH, REAEYNaz, A-Z
REFMTNE_, BUFEFL, SROKEREL128F
T

ERGETETERE, BEEERN:

levenshtein
levenshtein_sim
lcs

lcs_sim

ssk

cosine
simhash_hamming

simhash_hamming_sim

ZiAE A levenshtein_sim,

RYBEME T E A EBE levenshtein, sskaicosinely, %
SHER., BEEEZ(0,100), BIAER2,

R 8 5k BB s sk, HERER, REEER
(0,1). BIMENOS5,

RB{EMERE,

RB{EMIEE,

327
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PAI-Studio SRR =1 ZEF >

B

PAl-name doc_similarity
-project algo_public
-DinputTableName="pai_test_doc_similarity"
-DoutputTableName="pai_test_doc_similarity_output"
-DinputSelectedColNamel="col0"
-DinputSelectedColName2="col1"

SHEWR BEWIE ]

5

MARNERS

Jali

inputTableName

mHERNERS

[l

outputTableName

inputSelectedColName BUETETE—F895)
1 =

iy

inputSelectedColName HEUETEDE SR
2 =

o

iy

inputAppendColNames AEFREMBGE

iy

inputT ablePartitions BMAFREFHTX
BHEDBEMUES G
E=

@ i HgD
AEEBEEKRER, R
BEFENXWa-z, A-
ZREFMTHE_,
BPAZEHL, &R
HEKEREIIZ128F
To

o

outputColName

B EE, REE
E:
o levenshtein
o levenshtein_sim
o lcs
method = o lcs_sim
o ssk
o cosine

o simhash_hamming

o simhash_hamming_si

m

EEFASHNE, ssk
$ol A, RETERN
(0,1),

iy

lambda

BINE
%
x

FHE—PZBAstring
8%51Z

FRPE N EEstring
875

output

levenshtein_sim

0.5
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A

5

ZNE

SHAR BEWIE #

FRIEKE, sskil

k = cosinedf oI, BUESEE 2
7(0,100),
lifecycle = EERHENETEL %
coreNum & HE O RREBAE

BMROBIRTE, BUR
MB,

iy

RBBHNE

memSizePerCore

BNl
o ERHIE

drop table if exists pai_doc_similarity_input;
create table pai_doc_similarity_input as
select * from

(
select 0 asid, "4t = Li8" as col0, "It LEiB" as coll from dual

union all
select 1asid, "4t LiB" as col0, "It = Li§ FA" as coll from dual
)tmp

# A\ Apai_doc_similarity_input, WM TR,
id colo coll

R LEE L &

—_

0 tm L tm £

* EZITPAIGS

drop table if exists pai_doc_similarity_output;

PAl-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;

o HMHER
B4 E Apai doc_similarity output, W TErR,

id colo coll output

1 = £ = g &8 0.6666666666666667
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PAI-Studio oL E- EMLEEZS

HLERFESIPAI -
id colo coll output
0 = EiE = L& 1.0
 J0 o]

o HUEUHERETAMEINER, BU=EAINEMIHEABUELEN—TRA, WRRUFHFRERK
BMA, FEERAFHEEUESE,

o S¥ methodd, levenshtein, lcs, simhash_hamming it &R, levenshtein_sim, lcs_sim, ssk.
cosine, simhash_hamming_simAEHEMUE, EE=1.0-8UE,

o HUEMETZNCosinezsskiy, FESHK ERUKMIEA—NAES, HITHEUEHE, NRKKTF
BN, NEFRNMEIENZFSE, BUERTEBAO, ﬁtﬂjﬁﬁgﬁlj\kﬂ’ﬂal FENFHEFRINED
#0

3.7.20. PMI

ARICHIENBPAI-StudiotZHEIPMIE A B4,

B{ER (Mutualinformation) EEEXLE—MEANEEEEZ, EUMERE—TMEIZETESNE—
PMHENZENEEE, ABFHRE—TEINZEHTFENS — M ENZEMRDHNAREES,

AEEFUETFNEPRERINHEIER, HERHZEHPMI (point mutualinformation) , EENX
H: PMI(x,y)=In(p(x,y)/ (p(X)p(Y)))=In(#(x,y)D/ (#xi#y))., Eb, #(xy)Hpair(x,y)fcounty, DApair
MR, Bx. yER—MEOSI, BA#x+=1; #y+=1#(xy)+=1, THREZPMHER, BESLPV.
BoE AN

PAI-StudioX#@ 3 T ML PAIG S AR, EEBAUSH:

o ML

T B4 ik

- HEBWXEAE, HARDE
B

oo SRS T E T

Lt 1. BAENS.

BHRE BIAI5HE 4 A AR AR5
B O AN (RESYHE) . FEODEN

BRI N 5 X BT

HE MBI RAEMEE,

mAF AR
SARONNE (MB) RAEE TR,

e PAIGES AR
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PAI-Studio BTHIALERAE- 114225

A

HLEZ S PAI

PAl -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;

SHER
inputTableName

outputTableName

docColName

windowsSize

minCount

inputTablePartitions

lifecycle

coreNum

memSizePerCore

Bl
o HERHURE

il

fali

Fali

iy

iy

7|

iy

iy

13

5t

TN
whE

PEFHXETE, 55
R=ERAT.

BRXAN, BIIsiEHHE
BAEBEBHSME (R
Sa=HEE) . ®EOP
MBI S E
BHEX,

HETHRAMAM, HIIR
HOTZENERSKLIE
=,

BAXPREEPLEN RS
5ilg, &xLh:
Partition_name=value,
MRRLZHIEXA
namel=valuel/name2=
value2, MREEZH
X, ¢@E/| " B,

EERERNEGEH

TRM, BEEEN
[1,9999],

BN RATFAN, B
AMB, BUESBEXN
[1024,64*1024],

ZNE

BNBITRE

EERATK

BHitE

BHitE

331
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HERFSIPAI B

create table maple_test_pmi_basic_input as
select * from
(
select "wl w2 w3 w4 w5 w6 w7 w8 w8 w9" as doc from dual
union all
select "wl w3 w5 w6 w9" as doc from dual
union all select "w0" as doc from dual
union all
select "w0O w0" as doc from dual
union all
select "w9 w1l w9 wlw9" as doc from dual
)tmp;

doc:string

w1l w2 w3 w4 w5 wé w7 w8 w8 w9
w1l w3 w5 wé w9

w0

w0 w0

w9 wl w9 wl w9

PAl -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;

o MR

co_occurrence )
word1 word2 word1_count word2_count s c_ount pmi

WO WO > 5 ] 2.0794415416

798357
wi wi 10 10 1 1.1394342831
883648
0.064 211
wi w2 10 3 1 645385

3757116
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HLEFESIPAI
A -
CO_occurrence .
word1 word2 word1_count word2_count - pmi
s_count

w1 w3 10 7 2 0.0896121586
8968704

w1 w5 10 8 1 0.9162907318
74155

w1 WO 10 12 4 0.0645385211
3757116
0.4212134650

w2 w3 3 7 1 763035
0.9808292530

w2 w4 3 4 1 117262

A

w3 wd - 4 1 0.1335313926
2452257
0.1335313926

w3 w5 7 8 2 2452257

w3 w6 7 7 1 0.4260843953
1090014

w4 w5 4 8 1 0

v W6 4 7 1 0.1335313926
2452257
0.1335313926

w5 w6 8 7 2 2452257

w5 w7 8 4 1 0

w5 w9 8 12 1 1.0986122886
681098
0.1335313926

6 7 7 4 1

W W 2452257

w6 w8 7 7 1 0.4260843953
1090014

w6 w9 7 12 1 0.9650808960
435872
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HERFSIPAI
- At
co_occurrence )
word1 word2 word1_count word2_count - pmi
s_count
w7 W8 4 2 5 0.8266785731
844679
w8 w8 7 7 1 0.4260843953
1090014
w8 w9 7 12 2 0.2719337154
836418
w9 w9 12 12 2 0.8109302162

3.8. NN
3.8.1. k-Core

163288

k-Core i ERTHERPHREMNSEEROENZBEXKNFEALSH, TREBNEXERRAIBNZE, K

SCABENBPAI-StudioiZ B k-CoreA 14,

PAI-Studio3Z 35 @I oML B PAIGE S A, ELEk-CoreZBIENE4L,

s
Gt M

3 SR A 51
PRRE

3 3% B 45 T 31
sHEE k B8

HEH
WTAS

HENE
PAIGE LTI

iR

BERNERES.

BERNERES.

BREWIE, ©E, FKIAR3,

FEAHTHRTHT R, UFBAFHTERS,
BRFHESEK,

BRESR

BAMELTIERNRAKATE. ZRARAATMELSE
4096 MBNTF, LrfERAEFRBITZE, S
OutOfMemory®%,
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-, HLEZ S PAI

PAl-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;
= BEEME R ZANE
inputEdgeT ableName = WABERSE, %
isnputEdgeTablePartition = BOGhENS K, SEEA
fromVertexCol = BWABRNESRRES. T
toVertexCol 2 BMNBERNLSFRES, %
outputTableName 2 WHES, %
outputTablePartitions = HEENTKX, b
lifecycle & MEERNEGEBR, I
ENFHITHATH T 2.
workerNum & HFBAHTEMS, B RIEE
SEZREBENFHSEX,
BAMEWTERNE AR
B2, RRBANATNME
W4 E4096 MBRTE, ST
kerm &= 4
workerhem : RERAGETRE, &
it Out Of Memory &
.
splitSize & IR KN, 64
k = %E 3

12 7= B
1. ERIIGEEE.
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HERFSIPAI B

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;

X MBI E SN T AR

pad

e |
2. ®Ek=2, EHRIIGER,

R EEEEEE R CEEEEEE +
| nodel|node2 |

B B r
1112 |
113 |
1[4 |
12 |1 |
12 |3 |
12 |4 |
13 1|
13 12 |
13 14 |
14 (1|
4 12 |
14 13 |
B e P
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A

3.8.2. BiRHEEERER

RR&EEEZERDkstraEE, AEER, BHZANEMAETANRERRE. AXABNLEPAI-Studio
RHUNBRREREAN.

PAI-StudioZ#F B MU FPAIG S F R, BEERRRERZEHENSH,
oL AR

HLEZ S PAI

e 2 iR
TR RS BFERERES,
FRIZEE EEERTAT NEBLREFES,
EFEBRES BFDHRERTET,
BHIRE EETHRID BFiItEREBRNERTR, DE,
HEH ELHTHTHT R, HFURHTEES, BRIERE
BEBRFHESEX,
hETRG BAMELTIERNRARGFE. RAKAAESMELSE
HERNE 4096 MBWT7, LirfERARNEFREITZE, Sl
OutOfMemory® &,
PAIGEL AR
PAl -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;
2 EEWIE iR ZINE
inputEdgeT ableName = WABERSE, %
isnputEdgeTablePartition = BOGHENS K, SEEA
fromVertexCol 2 BMNBENEREFES, T
toVertexCol = BB RNLSFRET, I
outputTableName 2 HMHEES, %
outputTablePartitions = HEENTKX, x
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SR SIPAI
HEdES .
S EENIE R 2ANE
lifecycle S MERNEGEBR, %
EMHATHATEI TS =&
workerNum = HFURHITEES, B KRigE
EERBAFHESEKX,
BAMEWV T ERNRAN
FE, RRKANNENME
WA EE4096 MBRTE, T
kerM = _ N 4
workertem FERARFETLE, 2 0
i1 Out Of Memory&®
.
splitSize &= IR KN, 64
startVertex 2 EBTRID, T
=NV NWhESR
hasEdgeWeight = g)\kimkm R false
TPNGUE SVLY
edgeWeightCol = gj)\LiLE‘]HEFEE o
£ R
1. ERIGEEER,
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
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;
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X3 N B9 E M AN T ET R

1 2 3 3
> > > R ——
2. BEIGER.
+ + + + +
| start_node | dest_node | distance |distance_cnt |
+ + + + +

la  |b |10 |1 |

|a lc |30 |1

la |d |40 |3 |

|a |a [0.0 |O |

|a le 3.0 |1 |

+ + + + +

3.8.3. PageRank

PageRankiZ R F MR AE ZHF, BERMARNEEREMNTESINANERES, AXABNEPAK-
Studioi2fitf9PageRank 14,

HRER

PageRankfI E A B2

o ME—TWMIFEHEMSNWIIERD, XHPZNALBREEFERERS

o REBNANEELNE, EEEBNIAASHINERT, URZMNAESOEEEIEENEA,

o WTFAFMBRNARME, RTHAFASNEWNAZI), BAINECREERRZ—.

PINFRMENENEF, SEIZFMPLPXRLBEBNRA. BF. BEF, MYIBENSXREN
ZPWBR/N, EARRED, BURESHRTHRPSAPZBNXRIBEREL.

HEHEENE R PageRank AT, 1 :

W(A) =(1—d)+d (Z W (i) * C(AD))

W(i): T RIBINE,

C(Al): BEENE,

d: [HER#.

WA): BEERREENTRNE, IS AFPNFAELH.
PAI-Studioz #@id sl MM HPAIGR S 5, ELEPageRankBHISE,

QIR e
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M IPA A
w s A
5 38 TR 25 HE R SR,
SERigE 5 4% B AR TS R SR,
4 4% 2 A% (A 51 %3 SR E FTEER.,
AR kBB ARGGHEILER, BT, SAN30,
sHRE
BRERH EEBNZ, B EAR IS R S,
_— (EHTITI S S8, BEHAFTERR, BRER
ERFHLEA,
hETR G EMEUTERNBANEE. RARANGMELAE
HENEF 4096 MBRTE, LIMEBRRERITZE, Sl
OutOfMemory® &,
PAIGGES AR

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

-Dmaxlter 100;

24

inputEdgeT ableName

inputEdgeT ablePartition

S

fromVertexCol

toVertexCol

outputTableName

outputTablePartitions

lifecycle

workerNum

il

iy

il

el

i

iy

iy

iy

iR BRINME
PNk 2= 7z
BMNARNATRK, ERIEN

BANARKERPTES, z

MANARNERTES. 7z

mHEA, x
BHENDX, 7z
BHENEDEL, 7z

A FHATITEIT REL.
HFBAHTEYS, B RRE
EERBWNAHESEKX,
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SRZSIPAI
G MeFE>
S EEWIE R 2HANE
BAMEM TTERBERKA
BFE. ZRRBINAETME
WA EE4096 MBRTE, ST
i~
workertem : RERNFRTRE, &
#i 45 Out Of Memory&
5,
splitSize = BRI KN, 64
hasEdgeWeight = g)\iﬂﬁﬁ‘\]m%éﬁﬂ false
edgeWeightCol = ;ﬁj)\ﬂiﬂgﬁxgﬁﬁg I
maxliter = BRRIERIRE. 30

15 i =Bl
1. ERIIGEIE.

2.

drop table if exists PageRankWithWeight_func_test_edge;
create table PageRankWithWeight_func_test_edge as

select * from

(

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;

X3 N BT E M AN TR

F 9

EEINEHER.

341
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PAI-Studio o]l L& = A2 5>
H

+-meee- Fommmm e +
| node | weight |
+-eeeee Fommmm e +
|a |0.0375 |
|b ]0.06938 |
|c |0.12834 |
|d |0.20556 |
| — | S— +

3.8.4. IRTZAERE

FREIEHEEELPA (Label Propagation Algorithm) 2EFEHE S ’%‘i‘?“—__l?‘i%, HEABEEDT R
(community) KBEBDT RHRSER, TNEEHDREUERE, &
AKX BN BPAI-StUdioiRENFR BB LAY,

ER2ER

BRAZRFEENRINES, #TFENNS

HIARE
EEBAAEIARE.

, EREFERABTRNERRS, FEZENERRD,

PAI-Studio BT MU FPAIG L AR, BEMSEEREAHGNSE.

s
Dk 24
Tmak: EERRI
MRk EERES
FRIRE B ERRRRS
B EEERRR
k. EERES
BHRE BRAXLRE
HEH
HATIRE M
HEAF

PAIGRES AR

ik

RENRPTET,
RENRENERET,
MERNERAES.
BERNERES.
BERANREFRTES
oJik, EIAA30.

FEUFHTHRTHT R, HFERHTERS, BERER
BRAHSEK,

BAMEVTEANRARNTFE. RARANAENMELSER
4096 MBNTF, LFrERAAFRBITZE, S
OutOfMemoryH &,

> MA4RRA: 20210607

342



PAI-Studio o] 4L A& = AL AL25 5>

-, HLEZ S PAI

PAl -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
-DmaxIter=100;

2 EBEWIE iR HNE
inputEdgeT ableName = WABERE, T
isnputEdgeTablePartition = BOGhENS K, SEEA
fromVertexCol = BWABRNESES. %
toVertexcCol g2 BWMANBERNLSRES. T
inputVertexT ableName = BMAREKEMR, %
r:sutVertexTablePartiti = MASENAK, SEEA
vertexcol g2 WMAREKNRRES, T
outputTableName B BWHEESR, 7z
outputTablePartitions & HHENSKX, %
lifecycle S MERNEGEBR, %
W HTHATHT 2.
workerNum & HFEAHITEMES, B RIRE
EREEBAFHESIEK,
BAMELTERNEAR
BFE2. RRRANATNME
WS EE4096 MBRTE, SE
kerm S — - 4096
workertem RERANFRITRE, & °
# 45 Out Of Memory&
B
splitSize = IR KN, 64
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hasEdgeWeight ) g)\iﬂiﬂ'\]m%éﬁﬁ false
) . BB RIDWNEFRE

edgeWeightCol = 5. T
hasVertexweight & g)\,ﬁiﬂ’\],ﬁ%éﬁ& false
vertexWeight Col & ;ﬁg)\,ﬁiﬂ’\],ﬁﬂ'\lﬁiﬁﬁﬁ x
randSelect S EEBNIEERARE, false
maxliter & BRAEARE, 30

ERRG
1. il &R,
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drop table if exists LabelPropagationClustering_func_test_edge;
create table LabelPropagationClustering_func_test_edge as
select * from

(

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

b

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;
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PAITES A

PAl -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;

5 RENE R ZANE
inputEdgeT ableName g2 ANBERE, %
inputEdgeT ablePartiti

JPOEgETaRienanion 5 BABENAE, LRI
fromVertexCol ) BMANBERNESRES. T
toVertexCol = WABRNLSRES. T
inputVertexT ableName = BMARKER, %
inputVertexT ablePartiti = WA REHAK, L2EEN

ons
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SR SIPAI
HEEFES Hit
S EEWIE R ZINE
vertexCol = MARENREFET, I
outputTableName B WHEE, 7z
outputT ablePartitions & BHENSKX, %
lifecycle S BWHRNETEE, %
ENFITHATI T REL
workerNum = HFURHFITEES, B KRigE
BRIEZBNFHESIEX,
BAMEWNTERNRAN
BFE. ZRRBINAEME
- W4 E24096 MBRTE, L
workerMem A ERNGEEDZE, & 4096
it OutOf Memory &
.
splitSize = BRI KN, 64
ANBELNES
hasEdgeWeight = gAL%E’]LE R false
TN UE SVLN
edgeWeightCol S E;Ij)\LiLm&EFEE 7
&\ 5 HE A
hasVertexweight & 2)\"“’%%"“?‘5 G false
PN =] =10
vertexweight Col & gj)\'"‘%m"“mﬂiﬁﬁﬁ %
alpha = EN=E% 0.8
epsilon S e €3 0.000001
maxliter = RAIERIREL 30
Ed:RR
1. ERIEREUE.
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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
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;

X3 N B E AN T AR

AR
Y
1.0 10

P
L

L J

2. BFRIIGER,

S S S — +
| node | tag | weight |
P S S S— Aecrmmmmeeeee +
la |X |10 |

|b |X |0.16667 |
b |Y ]0.83333 |
|c |X |0.53704 |
lc |Y |0.46296 |
[d |Y |1.0 |
S S S — +

3.8.6. Modularity

Modularity@—fpiff 4t K NEEMAIENR, ARMAMBZEMPYUIHFMROERREZE, BE03MULR

EE B B A4 K5, AXRENBPAI-Studioi2#tfIModularityZB 44,
PAI-Studiosz B oL HPAIGE S A, BcEModularity BHHSE,

s
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FBRIRE
BiRm =5 BERNERFES,
B R iRES| BRLRNEEA,
HEH EVHTHTHT 2. HFURHTEES, BERESRE
BRAHSEX,
RETRG EMEUTERNBANGE, REBANSMELAE
HERE 4096 MBHTF, LirfERRNFETZE, S
OutOfMemory®%,
PAIGRS AR
PAl -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;
B4 BB WIE R INE
inputEdgeT ableName = WABERSE, %
isnputEdgeTablePartition = BANENAE. LEFA
fromVertexCol = BWMABRNESRRES. %
fromGroupCol = BMALRERNESA, %
toVertexcCol B BWMABERNLSRES. T
toGroupCol = BMANDREQEEAE, %
outputTableName 2 MRS, T
outputTablePartitions S BHENSK, %
lifecycle & HWHENEDE, %
EWHTHATEE R
workerNum = HFURFTEES, B RRE

BERBRAHESEKX,
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BAMELTERNEAR
B2, RRBRANATNME
- W4y E24096 MBRTE, 5L
workerMem a5 EENGEDZE, & 4096
#i 45 Out Of Memory&
R
splitSize = BRI KN, 64
£ A~

1. ERIIZREEE.

SnSEBRRETERNMRELN, FHESNoGERx,

2. BBRIGER,
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[0.4230769 |
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HEXOEGH, ENRRARTABEREZEE, WRANBREEN., £EGHEFAEETFE, NRESPEN
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B, AXAENBPAIStudioiZ N R KIEBFEAH,
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ZERPTR
HEHE
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PAIGRES AR

B EEHNSH,

iR
BERNERES.
BERNESFES.

FEWFHTHRTHT R, HFEXHTERS, ERER
BRAFHSIE K,

BNMENTIERNRAREE. RERANEMEUSE

4096 MBRTF, LIrERNFEIIZE, S
OutOfMemory® &,

IR AHIRN, BiINA64,
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PAl -name MaximalConnectedComponent
-project algo_public
-DinputEdgeTableName=MaximalConnectedComponent_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=MaximalConnectedComponent_func_test_result;

¥ EEWIE R ZINE
inputEdgeT ableName g2 WMABESZ, %
;nputEdgeTablePartltlon = EOGhEN S K, SEEA
fromVertexCol 2 BMABERNESRES. T
toVertexCol 2 BWABRNLSRES. T
outputTableName = MRS, %
outputTablePartitions & RHERNNK, %
lifecycle = HMEHERNEG R, %
BN FHITHATE T REL
workerNum = HFURFITEES, B RigE
RIEZBAFHEIIEK,
BAMEWVTERNRAN
BFE. RRANNEME
W 43E4096 MBRTF, L
a~
workerter a RERATBTLE, & 0
b H OutOfMemory &
.
splitSize = R KN, 64

155 A 7 1
1. ERIIGHIE.
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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
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
);
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2. BRIIGER.
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s HERE 4096 MBIN7Z, SERRERAERITZE, SiH
OutOfMemoryH &,
BRI A AN HIEYIPHIAN, BHiAF64,
PAIGTS AR

PAl-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;

e RENE R ZNE
inputEdgeT ableName g2 WMABESE, %
;nputEdgeTablePartltlon = EOGhENS K., SEEA
fromVertexCol g2 BWNBERNERFRES, %
toVertexcCol = BMNBRNESFRED, %
outputTableName = MRS, %
outputTablePartitions S RHENNK, %
lifecycle = HMHERNEGEE. %
TREXTFZE,
maxEdgeCnt = il&l]i;;&i#k:lzlﬁ u 500
ENFHITHATH T 2.
workerNum & HFURHTEMS, B RIEE

RIERBHRAHSIEX,
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workerMem
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splitSize
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BAMELTERNEAR
B2, RRBRANATNME
#4096 MBRTE, L
IMERREFRBIEZE, &
#i 4 Out Of Memory&
-

4096

HIETI KN, 64

1. ERIIZREEE.

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
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
);
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PAI -name EdgeDensity
-project algo_public

-DinputEdgeTableName=EdgeDensity_func_test_edge

-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=EdgeDensity_func_test_result;

4
inputEdgeT ableName

inputEdgeT ablePartition
s

fromVertexCol
toVertexCol
outputTableName
outputTablePartitions

lifecycle

workerNum

workerMem

splitSize
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BB ERNESFRES,
BMNBRNESFRED,
BWHERE,
RHERNNK,
WHERNETEE,
EWHITHATEI T 28
HFURHTEMS, B
EEEBRAFHEHIIBK,
BAMEWTERNEAR
B2, RAANNENME
W E24096 MBRTE, 5L
IMERRTFETZE, =
#i 45 Out Of Memory&
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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
)tmp;
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
);
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4,5,4,7,3,0.75
5,1,7,4,3,0.75
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5,6,7,3,2,0.66667
5,8,7,3,2,0.66667
6,7,3,3,1,0.33333
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7,5,3,7,2,0.66667
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8,6,3,3,1,0.33333
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PAl -name TriangleCount
-project algo_public
-DinputEdgeTableName=TriangleCount_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=TriangleCount_func_test_result;

= RENIE HR

inputEdgeT ableName B WABERE,

|SnputEdgeTablePart|t|on = BADENAK,

fromVertexCol g2 BB ROERFRES,

toVertexCol = WANBRNLESES.

outputTableName g2 MRS,

outputTablePartitions = BHENDK,

lifecycle & HMHENEDE,
MREHTREATZE, W

a~

maxEdgeCnt e TR
W HATHATE T REL

workerNum S HFUAHTEMS, B
ERERBAFHESIEX,
BAMELTERNEAR
B2, RRBANATNME

workerMem = WA EE4096 MBRTE, T
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splitSize & IR KN,
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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
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

);

X3 MBI E SN T E PR

>
aVaVi

2. BFRIIGER,
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HLE§ZESIPAI A

1,2,3
1,3,4
1,4,5
1,5,6
5,6,7

3.8.11. ¥ RE

NFREMMRME, REAHEBHLES N RBFFLRENMID, AXHENEPAI-StudiofRHHIRHR
EAH%,

PAI-Studioz#F @I ML HPAG S AR, BEEMREAHNSE,

CIE L e
& 2 R
BABENERFRES MERNERFES.
FRISE
BABERNEIFRES BERLREFES,
HENE FELHTHTHT R, HFERHTEMS, BERER
= BRFHEAEA,
AR BAMELTERANRARNTE. RARINAENMELSER
’ HERE 4096 MBRTZ, SLIMERNERTZE, St
OutOfMemory®#%,
HE 2K/ HIEMABIKRN, BINR64,
PAIGZEL AR
PAl-name TreeDepth
-project algo_public
-DinputEdgeTableName=TreeDepth_func_test_edge
-DfromVertexCol=flow_out_id
-DtoVertexCol=flow_in_id
-DoutputTableName=TreeDepth_func_test_result;
S EBWIE iR 2HANE
inputEdgeT ableName 2 ANIBERE, x
|SnputEdgeTablePart|t|on = DA, LEEA
fromVertexCol £ EMNB RN SEFETS. T
toVertexCol = BN ENLRFFES, T
outputTableName 2 BMHERSE, T
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S# 2EWIE R ZANE
outputTablePartitions S MHENSKX, I
lifecycle = WERNEGEASR, %

B FHATITHT RE.
HFUAATEMS, B RIRE
REZEBEAAHEIIEAX,

iy

workerNum

BAMEWTERNEAR
B2, RRBANATNME
W4 E4096 MBRTE, SE
IMERARTFETZE, =
#i 45 Out Of Memory&

ta

Bo

iy

workerMem 4096

iy

splitSize B KN, 64

155 A 7 1
1. ERIIGHIE.
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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
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
)tmp;
drop table if exists TreeDepth_func_test_result;
create table TreeDepth_func_test_result
(
node string,
root string,
depth bigint
);
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2. EFIIGER,
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0,0,0
1,0,1
2,0,1
3,0,2
4,0,2
5,0,2
6,0,3
a,a,0
b,a,1
ca,l
d,a,2
e,a,2

3. 1TH

R ABNAPAStudioiRtIN TRAM, SFESQUAAMIEXRERER (WE) .
SQLEZ

RO LAUBE SQUAARRIERR RS SQUED, FMBESMsoLiit,
PAI-StudiofR3< B ol A, BESQUARAHNSH, RESHN TR,

£ ik

WA BT EHRANES.,

SQLEZA S SEIIEERISQLIA
SQLB A 4l

1. BEMAHEDR/BRETHZRBEREGEANEGP, AEANSHEERRPEEERNES, W
TEFMR.

IR

BAAIEES

bank_data

o MEMARENRXE, WRERSEMERHREIXE, BPULLEEHBANKSH (RERIFHE
ABMRK)  IRRAESREREHVEEREBADTXSH, BRAERAANEE,

o MRMARRIENRE, NWAREEEARTED,
2. AEMEATR THSQLAARAYE, H5RHBRERAMHEE.
3. BHEMPHSQLAAR, AREANSHIREERNSQUAIA XE, MARFSIIINENSQLEIA,
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PAI-Studio T L 4= = I85>

HERFSIPAI B

EEE

BiAE
t2
t3
t4

SOLEH BE—adiaSeleciEa

B &7 8 B 0] B
--S AR B s it 14, f

- - FAPHh AL, B i M 0DPSFR R
--INRER SIS MNEHE, BiEs

= L = B EP Rl e
RS HoDPs SOLRIPTHIS:

|5elect count(*) from ${t1}

SQLEIARAHHIRBI T :
o SQUHIAZIZT ~ANEmAN, 170 G,
o MINMUIERCEMEMRt ~t4, AP oJLAEEFASt1}EHt2), RABARES,

o SQUEIAKIthE o AHRTERNSQUES, ERRE—aW M ASelectiZBa, M ERNBNZSelectiE
AER,

o RBIRISQUAARR T HRITMARINITE.

4. AEHAPHENR/BEARTHEREREAH, AEANNRERERBAFERS, RASHEZCOEN
%, MTEMR, IRFEEANRE, WLAFELIZFEANIRE,

FE

FeE s BEEREEREEAC

sql_test

5. BEEMAAKRE, REEMLLNEST, WTEAR.
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| © bank_data
| saLm=1
I 5ql_test

HiEE= c3 X
c0
41188
g

BYOEEE (WEX)
o HHEHA
ERERSERAGTIIENEAN, ATNEAESIAENNENRMNEMNNZHE, WTEFAR.

| © vector2

| 0 vector3

| BENE.)-1

ol iR, BEEEXQERER (WNER) A40SH, TESHUWTHAR.

nE B4 R
HENE, BEKEIHESE— TR, 84
BENSHENE, WTEFR.

FRIRE

11
2 2
3 3
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MEFFESPAI 2514
piEss 28 R
ID%) ERE—FINER,
BEirESE*® Y #Feuclideanflcosine EEITE %,
BHIRE
RELKENENERKE o
PR BEANIEEH,
HHEFERBCPU Core 8, BRINMEN3, MBEHE
HERZLE HRRPHIMOOMEER, MiE LA H RO
BNEMONAE.
WTER
HCPU CoreIRFERN, BAIAMB, BAMER
SMEONREF 2046 MB, MNRiTE IR HIMOOMEF R, ME
HIERTENEZOBNENMONAE,
o ZHHHH

BAEERATNRTNEFHERNTopNNEENHEE, MTEHAR.

- - - -

2 3 2.236067... 2

2 2 0 1

3 2 2.236067... 2

3 3 0 1

1 2 2.236067... 2

1 1 0 1
o EREIN

o BEARLEHERMNAAZNHERNEEHEF, AEBNBFEERABITFAER,

o HMTAM PFIRENEZER/)N, MELEIMOOMEER, WEEFHMBAARTRESR.

o {F#MCosinelEEIHER, HFDoubleitEEFEEHFEIRE, R TaEHEMB/NNRAEIER, BTEEN
%O

3.10. £RltR ik

R ABNBPARStudioiR N SRIRRAY, BFSE. HRRBRER WA RIIZ. FARNRER
REREE (PSI) .

il

BESEAHTTHTRESEL, RESNHEHRITHR, FEZASIERURE, TEARES
Mo, SESERBMAME, PAFStudioZFHEI T EPARSH R, EENBAHFNSH:

o T

& S iR
$SFAESY F#ESTRING, BIGINT &ZDOUBLEEE!,
IRE5 NEHFZn%,
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B4 HLEEESIPAI
& 1 R
IEfE NERSHEENAER,
. R BHREXE "SHIRE" PNSBENFINE
PRiGE ERABNSHRE % & 2 XJSON.
FHBEXSEN, WRZSHERE, WXER
EEREREE "B h k152 oo cmm oA .
Bl PRGNSR {IEZ'JTJZ’E?#E’]—?—EREJEH?{;REE, & A BR R E R
HN=FE,
LEBRSHENSERERENFDHABEHBEEX
FESBE MY EK)son JSONE, ZBEAR.,
MBS BB Feature, BSEMEIREN S
BN BERD, MEE—HEMFeature, KBS X
Bk,
HEIH BREN0, TREEEHTERALEIONKESR,
TUEEEIRS I FZROS/EL, 2SESLHNS
B, MEAEXNIAEZRERD, MSH
BTt S#THE, Flin, FREE
. AcoloFicoll, BEMXZTFEAcolo:3,col2:5,
BEXIFETE % nDivides 1084, APAIE
#&col0:3,col1:10,col2: 53 Tit &,
SHER BAEE: FRETARR, FREZARN
HEXBHEMNEE %X HFcolo:3,
X j&] % £ XRFEFGASABAAFKXE,
SEAN THEH. ESREKAHSE.
ERENEE MEBNFZE, WHE "HE” H4E.
B3 BINRGEHHE,
HiTAMR
BN ENREH BNRFZEHHNE.

e PAIGES AT

PAl-name binning
-project algo_public
-DinputTableName=input
-DoutputTableName=output
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HLERFESIPAI A
¥ R EENE ZANE
inputTableName RARHER, = %
outputTableName BHERHNER, = b

i&Labelsh 89
Hiwzl, m
selectedColNames BANRIEESFENT, B B XLabel,
niEsEe
i,
labelColumn LabelFR7ERIF, = x
, F/RbinningMethod A auto B A BIIIERZ = o
validT ableName FaUtoBR T, LAK N NE, A =
validT ablePartitions WIERIEZFENAKX, = eF
inputTablePartitions BMAREENNK, & ESE S
inputBinT ableName BMARNSEE, & T
selectedBinColNames NREZIERN, = =
positiveLabel BHIEREARNSE, £ 1
nDivide SRR, BUERIEEH, & 10
BEXFHSE N, Facol0:3,col2:5, 0
HcolsNDividethiE P §95I R
fEselectedColNamest, M2 HEIZItSHITI
colsNDivide = = Zs
&N, selectedColNamescolO,coll, colsNDivi
deycol0:3,col2:5, nDivideu108Y, Mi%
BB col0:3,col1:10,col2: 53T &,
ERXEBAEFAASREZAEGT, BUESER:
isLeftOpen o {true}: ZAEHA. & true
o {false}: £HATF.
stringT hreshold BHEAEMAENEE. S %
colsStringThreshold BEXFHEE, FcolsNDivide, B =
AERE, BRESRE:
o quantile: N,
binningMethod o bucket: EEmNHAE, = quantile
o auto: HrEquantilelEXNE, BEERREIFME
B,
lifecycle MEENEGER, BENEEH, = I
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A HLEEZSIPAI
B4 ik EEHMiE BIE
coreNum B, BUENIERY, % gﬁﬁﬁﬁ
memSizePerCore WEH, BEAEEH, = gifﬁéiﬂﬁ-

PEARNEFTESTARIGEAESER. A RIIGIRPEIHEH#ITHETR, BIFTEERL
EMoummyEE, HlAIRPHENDUMMyBEFREEM—ELR. EPYURIEXNT:

o IMFAFAR: ZFHENEZDUMMYZ EZ R Index WNEI KHRINNE ALK, Blindexi@ X, REH
Ko
o IFERFAR: ZFMEHNEZNDUmmMyB ER B Index NI KRN E TRENLR, Blindexi X, NER

N,
o MENEME: ZIFMEHENDUMMYyZENNEERSHLE,
o WEENO: ZESEE/NDUMMYEEWNEENONLR,
o ETEENEE: ZFEENDUMMYyZENNEES TEEFRAFENLR,

o WOHEIRFLIR: ZAFMES 1 DummyiE £ BWOEEM/NE KR INE ALK, BIWOEEBX, X
EEEKX,

IR BRI

B BRSO A SR E T3 — 1 . BEUL. IndexfbWOES %, PAI-Studiosz#:5i@id o] L3 PAI
weAN, BEMRERRERAGNSH:

o TIHKAT

nE 24 Eiz:pay
BARERNIES MABRES), BOAERSRE,
AT E RN EES EHNSISRERE, TTRELEELabel,

XFENEREBAFEA—4. BBK. BRH

BREFTRNRE WOE{# KIndex,
FRIEE
A 2438042 B 36 T BB B 4 WO B, 3%
BHER,
ARIAWOE(E MERETZEH, YUHAEENLWOEHENHE
B, SEZE#TESR, MEXESZSH, 1Y
HAEEATWOHEN B, EERE.
BIbE {ERIBICPU Coref B, BINRLANHE.
RTREMR R . .,
N SACPU CorefiERMINEA/N, BIARKBEA

fic.

o PAIGES AT
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HE
PAI -name data_transform
-project algo_public
-DinputFeatureTableName=feature_table
-DinputBinTableName=bin_table
-DoutputTableName=output_table
-DmetaColNames=label
-DfeatureColNames=feanamel,feaname2
2 R =EWIE ZIANE
g\putFeatureTableNam AR = %
inputBinT ableName BMANEERE, = b
;gistFeatureTablePamt TSR EN S R, = P
outputTableName mHE, = I
featureColNames BMANFIERNFET, = a3
metaColNames AHTHRENEIEY, PSS EERE, O - %
PAE 5 ch¥g e Label & sample_id%, - -
HIRFIGHN LR, ESE:
o normalize: J3—1k,
a~
transformType o dummy: EEL. A dummy
o woe: ¥#AWOEHE,
itemDelimiter BEAIR, RESFERIER, = RS
o N o N - "XNES
kvDelimiter KVARRRF, (NEHTERHNEM, A )
lifecycle BHERNETER, A T
coreNum fEABICPU Core &, = ;j\:%ﬁﬁlrl-
memSizePerCore H/CPU CoreFi & BIRGE AN, BAIRMB, = E%Eﬂﬁ-
IH—HRIEREHANNAEER, BEEEEHA0~12/, BREEEZ N0, EANEXNT.
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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B SRR EIET AR R NAIRERSR, HaBEXARE:
e I—WMWOERBRI B N EEE.

o EHLEBEUIRE A DUMMYET SR, BHAKVIEXHE, ERNTERT
A${feaname}\_bin\_${bin_id}, LAsnsZT=2ARF, £HNT2UT:

o MBNSEANEZNMER, WEMBNTEA[sns]_bin_2,
o MRsnsAZE, MFHEANZHE, £MBIZEA[sns]_bin_null,
o MBsNsAAE, BERBEANEA—NELEXHFES, WEANelsetf, EMHIZE A[sns] bin_else,

Rl %k
A EREARRIPEANEANRETIA, HRERBIARBASREERESNEEEALEER

(BHEOARLMERAF) #TERIZL%, EPESKEERRASPERENE, BEBIFEIGIRED
NEREFMAREH.

@ #BE WEREEAEHEAN, WIS EISEIERRLSNTF—RIGSEEITHLMEI,

UTNEESRIIZI 2 h 80X
o HETR

WA REEBEAMERNEARAEFETEEREIZZMSHIRHT - ENREIRLE, KX
B, A RRETUTRAMSETES .

o RBINHAMKFIERRK, BREEIMTERENMEERHITOne-HotHS, 7534 MNDummyzE

g (NIZENNEHE) .

@ 8  ERDUMMYEBTHRE, SNRETEMNDUMMYEEZ BTIRBAXNAR, Hi5
5

=

\

O
=

o SEEAMEMBIHAEREL, B#HTWOERER, BEAREZANSHEAXYNIWOHEERTENR
WaiE.

o IR
FARNERINSHRYP, FEBILMTRETNSINERoddsERMNY, BEBIWTHEL
MBI,

M 17 N 7 "
toglodds) N Wi a * sealed_score + b
g p

OB T=ENSHEEAMTRXR:

o scaledValue: HBH—PMAHBEER,

o odds: EHAEHNHEERLNoddsE,

o pdo (Point Double Odds) : RRADHIBKZDSES, oddsEIBKEIINRE,

flan, scaledValue=800, odds=50, pdo=25, MERREETEHLATHMTRA,

log(50)=a X 800+b
log(100)=ax825+b

fEHaflb, XNER hIHHHTE T RANTBSETHRENTEN.
Scaling/lE 2 HE %] -Dscale 387E, L AJSON, REIWITR,

373 > MA4RRA: 20210607



PAI-Studio o]l L& = A2 5>

HLE§ZESIPAI g

{"scaledValue":800,"odds":50,"pdo":25}

Y -Dscale 2HAANZEN, EERMNE EscaledValue, oddsKkpdoti{a,
o I EPIEML R

ARNGEIRIZFNEEFMAR., FAMNEEENbINFANENIMAEERE, RIS EHEE—E
I:WJ XtbinZ B B ST EGHTA/NRE], HIREbInK 3 IR RbinNWORERFS ., IRNIAKBTER
mHARNAAEE, TUEPFAGPESTRULNRELR, &%nﬁF“ﬁﬂ#AE&—5ﬂmﬁ
ANAOREM, FREEHERL TIRERNNGEYE, FHEBESNNMTETRE,

alifin_odps_birisk_dev 41185 Geman¥ie) @ @ 100w~ [G) 24 B8] FERGE

hd BRI
HHESI
R/ Bin

R

R
HIETR _—0— 5
G S e
s \ N ) wT
s
mEEs
T
RS

I8
Parameter Server

ERERiEIbeta)

betatflF
EFE(1SKES TS )

e
* AR HRsonF LI R E ST S HITRE
* FJEF i EADigint, double)i(]
]
SHug @iEF WDiEs #1 ®o

R STFFAN T 7 FJSONLY R :
o <" : BENEZRRINFHEFAFNAIR,

o "> BENERRINFHEREFNLR,
o "= ZTENESTEEE.

o "%" : BEZENNERE—ENLAIXER.
o "UP" : ZEMNEFARLIR,

o “LO" : ZTEMNELNERTIR.

JSSONORUFHFBENHAFRERTRY (FHHXE) (ORP, FHEESONZRFHERAMT.
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A

"name": "feature0",
nem [
[0,1,2,3]
1,
ns [
[4,5,6]
I,

-~
"3:0","4:0.25"
1,
"9%": [
["6:1.0","7:1.0"]
]
}

e WELHR
BNRBTEDBE—NRENE, EFAFPEE, ENEZEABNSHFIER, BFiZNR, B
A IEIMscaled_weight B AN ABENEN S,
o MUEE
ERRERGT I UEEISERTERNRHEE, RAZFONTEMRAEE:
o Z;E{;%-ME’\J{MKE%, XEFRAMBEOFEHIRER, ZEEZBTEYRNMKEE, 2BHRK
= R o

o Newton's Method: $HUARELHBN_MEX, WHEER, EHES. ERHATEEHE M
Hessian Matrix, FWRER FRASMENE, ZEZBTFEARNMUEL, SENRBEAREZE,

o Barrier Method: ZHBIMMHUEE, HREARFHNBER TREEN THIE, ZEZNITEMREM
ERMESSQPESIA KX, BERBGEESQP,

o SQP
“HMHEE, EREARFHNBERTREEN THIE, ZEENITEEEFER M SBarrier
MethodZ5I A K, BEREWIEESQP,

@ 308
o L-BFGSFINewton's Methodi88 FEA R E L, Barrier MethodF1SQPJE T LR B
WwE*,

o MRATHMUEE, BINBMHEEZREN" BHER “, RASENRERFPESHEE
MEMAORBERERRSENRUEE.

o HEAEERE
WERER T StepwiseFEEIRINAE, StepwiseR—FPaTEIEFRMERIERNRE, BEHTHIRE
BERE— I HEEMAREE, TENCEHANRRNTERTREREIER, UBREEHEARHTEE
KT E, ATRNZSESHBRRBMNSHFMETRS L, FLtStepwisefEEFITREIFN T Sk
AR
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HERFSIPAI B

o % &Rmk (Marginal Contribution) : ERTFEE BIRREAFTEIRS %,

READABEREX, EEBEISMEANEE, BEITEX, WNIIGRE RLWRET B XN B HRER
HHNEE, DAREXEREBIAREZENBERME. ARFTEIRADUMMYRRNTE RS, R
ARENXVERBEEX AR MRESFI SN AL ZLTENME O UMMYyB EN BIRRHMZE.
Iy, ERBNSEREBERTHDERSMANETELIRAE,

ZHENMRARKERRE, FERTE—MERE, BEREREEEARRYENNTEHENEE, RRE
BERBMEABTFRIUTEEN, RIFEZMEFEF0.058EHE, MEERBMEHBFRE—METH
REE, BIBHEIRENTO0E-S,

o WAL (ScoreTest) : RZIFWOEH S, TIFE TIEHNIB 1[0 FEE,

AIENEFEI RS, BRNGS—MNERERNEE, EZENE—SPERD, DAINKREANRENES
HEETSRFRIE (Score Chi-Square) , RAERBESRARUHERANREEANRE, B, R
BRASHUHEZR ISR NNEEMP Value, NRIFDRAERIUTERKAHNEEHP ValueXFHF
BEENHEARENEAKEZMERE (slentry) , WASKZRENANRE, HEFILEETRE.

RHR—®EIREERE, BN EKEDHABENTEHT—REOIEER, FRIEREED, XTFELH
ANER PPN TEN B EEX NASR/RERA%ITE (Wald Chi-Square) , HitEEXN N ZZMP
Value, INEPValueXFHFIEENBRERNGAEEMHHE (slstay) , WAEBRDBIRIZTE,
FREEHIT T — ISR IERE,

o FRIE (FTest) : {RSZIFWOELEHR B TAFE TR ML R FIERR,

AIENEFEIRD, BRIGF—TMNERERNEE, AZENE—SEAD, SAINREANRENEE
HHEHEF Value, FValuefitESBERMENTEEM, FRIIGHMEELITE— N REHF
Value, FValueff&FA7, TIRMRIBEEFSMIMERE ERERGET MR ZEMP Value, 1NRP
ValueXFRFPIEENHARENGAKEZMERE (slentry) , WASKZEMANER, HEFLEEFET
=,

FErREFIRE2ERF Valuelt EEE M, HEIRSITNRIENL,

o BHIEFEMAEENEE

BITRBEEZE, JURERFHARENEE, REPHNREASSRENEQNFEERLRE. £
WEPNEEEREMRENE, BEERHFARE, KOJUEGLSITPIER -DselectedS 5 EIER IR
HANBEMEE, B NSON, REMT,

{"max_step":2, "slentry": 0.0001, "slstay": 0.0001}

W -Dselected2# AR max_stepH0, NFRRIEENIIGHRE, FHTHFEIEE,
PAI-StudioZ#H @I oL HPAIGT S A X BEEITF A FIlGEAGNSH, FAPAGSHNAERNT,

pai -name=linear_model -project=algo_public
-DinputTableName=input_data_table
-DinputBinTableName=input_bin_table
-DinputConstraintTableName=input_constraint_table
-DoutputTableName=output_model_table
-DlabelColName=label
-DfeatureColNames=feanamel,feaname2
-Doptimization=barrier_method
-Dloss=logistic_regression
-Dlifecycle=8
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= F S PAI
A HEE

¥ R BB WIE HANE
inputTableName BMARESIEE. = %
inputTablePartitions BMANFERERENDX, = E=

WMANEEREK, NRIZEXEE, WEBDRIEZ
inputBinT ableName EHNAERUX R IaRE# TR, BTl = %

%,

EEREE, B
featureColNames BNFIERNFES, = sHERRLabel
5,

labelColName Br%1. = I
outputTableName WHERE, = %
inputConstraintTableNa  #ABJSONISRYREN, FHRERN—TET = %
me B, -

AR, ZHNEREE:

e |[bfgs

® newton

® barrier_method
optimization e sqp & auto

® auto

{XsgpFlbarrier_methodXZ#F45R, autoBlARE

BFPHIEMBEXSHEMEEEENMKEE. W

RIBNMMEERKT R, BERauto,
l Lossz£8, X% = logistic_regr
0s3 #logistic_regressionflleast_squarezg#! - ession
iterations MR KIERIRE, = 100

Ny &% 5 =3

1weight L1I§LUW,§&$XE, RIbfgsti b EiEZFFL = 0

Weight,
[2weight LIEN S HNE. = 0

bfgsfi BRRPNHERE, XX bfgsiiEE =
m N oy 10

B
scale EA R Weighti#fTScalefE 2. = =
selected N RAFEEREINEE. = 2
convergenceT olerance e &S Lo = le-6
positiveLabel EREARBTE, = 1
lifecycle BHENETE, = %
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PAI-Studio SRR =1 ZEF >

HLEEZ S PAI Hit
28 R EENE ZINE
coreNum L, = REBMITE
memSizePerCore WNFE, BAIAMB, = REBMIHE

A RERMNEEA—ModelReport, HhEETEZEMHNEER. AHENLRESR . WOERMarginal
ContributionEE AN S 1HER. PAI Webifh BRAVES RER IR S BB XV BRI TR,

k=S SIESid iR

feaname STRING FHEER,

binid BIGINT 381D,

bin STRING R, BTRBZAENE.
constraint STRING W ERBTIS MBI Z B RE M,

NEZREMYNNIERENE, HRIEESHER

weight POUBLE NPT RRE, FREER RS ENE,
) TR REBERNEERPEENTHERERE, BN
scaled_weight POUBLE TRNELT LM TGN .
woe DOUBLE gZitigtn: WEHELZABBIWOEE,
contribution DOUBLE f;iﬂ'éﬁ: ZRE iz fE8IMarginal Contribution
total BIGINT Fitigtn: WHELZABENSRHERE,
positive BIGINT Zitigtn: WEHELZABRIEFEARE,
negative BIGINT Zitietn: WEE LZAENAERE,
)’ l:‘I_\: i ZK Zn ¥ IIEI\ ¥
percentage.pos DOUBLE ﬁf;fah & EZ AN IER AR SR EFERR
Zitistn: WHE LZABNAEARY S S AFEARN
percentage_neg DOUBLE H 1
test_woe DOUBLE Zitigtr: MidE LZAFRWOEE.
test_contribution DOUBLE 2&?&7@?: WS LR EIMarginal Contribution
test_total BIGINT FZitigtn: MIXELZA BN ERHERE,
test_positive BIGINT Fitigtn: MIXE LZABIERERE,
test_negative BIGINT ZitigtR: MIRE Lz B RAERE,

> MA4RRA: 20210607 378



PAI-Studio o] 4L A& = AL AL25 5>

A HEEFSIPAI
k= B ik
test_percentage pos DOUBLE ﬁ;isﬁ: ML E ARSI TE AR & B ERE AR EY
test_percentage_neg DOUBLE ifgaiﬁﬁz Mt EZAEN AR SR AERN
SR

A RFNA A RIAEERETA RIGEG T HOREERETRNITS, PAIStudioZF:HER TJK
HPAR LB EW A RIUNAMHHSH:

o TN

RE 2 iR
$FAEF TR TN B RIRSES), BIANEESE,
EREATERAULIE, BEEMMAIFTUEREZRHN
3 =
PRIRE RRABMALERE 51, BH0IDFIR E4RFI%.
BHETEH EERESMHIETERNMNSE, RENT
= BEANEERNESAMFENEES.
34! fFRHBICPU Core 2, BHARAZBMAER.
HhiTiER PPN " -
AN E LN gol CPU CoreffHBIRFER/N, BUARKBID
o PAIGREL AT
pai -name=lm_predict
-project=algo_public
-DinputFeatureTableName=input_data_table
-DinputModelTableName=input_model_table
-DmetaColNames=sample_key,label
-DfeatureColNames=feal,fea2
-DoutputTableName=output_score_table
2 iR BB WIE ZANE
::putFeatureTableNam S AR = %
;rcw)rrJ:tFeatureTablePartlt BT EEENAR., = 2%
inputModelT ableName RARER X, = 7%
featureColNames BMANFIERNFET, = a5
AT NES Y k A A|~
metaColNames AHTHRENEEEY, PSS EFERE, o = x

PATE L35 ELableFIsample_id%,
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HLE§ZESIPAI

PAI-Studio TJf{LEE- S F>

Hit
2 R EEWE ZINE
ZRTERAHRTEN, BESE:
outputFeatureScore o true: MIHTED & false
o false: REIHEESD,

outputTableName MEMUERE, = %
lifecycle MHERNETALH, = I

B3k sha
coreNum B, = él)\ﬁﬂlﬁ'

ok 5
memSizePerCore WIEA/N, BEAIRMB, = émaﬂm

RN AHBENITARRGMT.

churn a prediction_score a

1 -2.152581613419945
1 0.40321295914989297
0 -5.9448781609701316
1 -1.4235254136279643
0 -0.4354127766052662
0 -2.322642905577369

1 -1.8095060182152187
0 0.09435077042706097
0 -2.460605112010114

Hdichumn?) A B PIERNRERMBIERERDHT),
.3

k=S

prediction_score

prediction_prob

prediction_detail

5128

DOUBLE

DOUBLE

STRING

HARERH (PSI)

prediction_prob a
0.10409022740823...
0.599459362718963
0.00261237905306...
0.19410950481015...
0.3928345539282477
0.08926496638122...

0.14069783849895...

prediction_detail o

{"0":0.8959097726,"1":0.1040902274}
{"0":0.4005406373,"1":0.5994593627}
{"0":0.9973876209,"1":0.0026123791}
{"0":0.8058904952,"1":0.1941095048}
{"0":0.6071654461,"1":0.3928345539}
{"0":0.9107350336,"1":0.0892649664}

{"0":0.8593021615,"1":0.1406978385}

0.5235702098997645  {"0":0.4764297901,"1":0.5235702099}

0.0786664686456529  {"0":0.9213335314,"1":0.0786664686}
SMMNERETX. REZFIARUERS, HEXW
2l pa

T 24851,

LR h R EMAE RN EEE A RAEM

HER, WNEFARERD, MRREHETT SR,
Nz LR ENE D,

ZHHEH PN
213 Sigmoid T i /S5 8% E.

i) ¢

FﬁJSON’Fﬁ‘C?ﬂa
%, ("o

' :0.1813110520,” 1”

SENEAMRE, RIEE

AR E XA BRE, HPORRAE, 1RRE
:0.8186889480},
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PAI-Studio o] flfLEAR- = HIALEE 5>

A HERFSIPAI

BHARERH (PSI) EHEXRATUAFENREEEN —NEERR, BEERTEHEEANBRERE. Al
HAERNBNZEANTHESREE, NRETSHNPSHE/NTF0.1, WERTUAKEE, MEPSHETEO.1Z
025208, MERBLREZENTH, WWEPSHEKXTF0.25, WRREZETWHMHEKEIZL, FTERFKXT,

BYEENTEITUEEFAERARDRZINREYE, BB FHURNZEFTHUANTIE, RRIUTEEERD
AESTIOEPHHRERILS, HUERENEAZ2MEE, MTEFAT.

16% Distribution of Scorecard Population
S 14%
3 12%
£ 10%
Q 8%
=
2 6%
T
g_ 4%
S 2%
0%
] ) 9 D Q) s
i 'f’ '»Q;L 2 \,q;b » \’/m‘b‘ \’u N’c?v Q‘C‘
S AP A AP SR SN

Score Range
W Actual % ™ Expected %

ZAETUEMMEERENTEEMMEALREERIANNZN, BEEEEEN, NMEEIANERRE
HHBEHEE. BUPSHESLAEE, PSHHERARMNT.

PSI = 3 ((Actual % — Eapected %) x (In( e 75))

PAI-StudioZ#F BT oML PAIE S A, BEEEHKRIREISE (PSI) HAENSE:
o TMUAT

R 2y ik
PRRE B BPSHE AR IR FE 5 PSRRI S BV,

B ERBICPU CoreXN 8, BARLENHE.
AR N SCPU CorelERINEAN, BARKEHSH

fic.

e PAIGES AT
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PAI-Studio o]l L& = A2 5>

B

PAl-name psi
-project algo_public

-DinputBaseTableName=psi_base_table
-DinputTestTableName=psi_test_table
-DoutputTableName=psi_bin_table
-DinputBinTableName=pai_index_table
-DfeatureColNames=feal,fea2,fea3

-Dlifecycle=7
e E:pay BB WE BiNE
inputBaseT ableName ﬁ?J\EEtﬂ%«f%, THENH R AR ROEMN - = %
EENREE.
irrlwsputBaseTablePartitio AEHENKR. = 2%
inputT estT ableName iﬁ;iﬂg;g;ﬁ\ THEN R AR R OB = %
anutTestTablePartition BANRENK. = 2%
inputBinT ableName RAPEERENER, B T
featureColNames BEITEPSHEIRIIIES & =
outputTableName HHEERE. = I
lifecycle BHENETE, & x
coreNum fEFBICPU Coref £, ) ;%Eiﬂﬁj\
memSizePerCore S CPU CorefEABIRNTER/N, BAIAMB, & ;%EEM&

HARERH (PSI) =6l

FERAPSIZAIRENFHAEMERTAE, AEFE—12EANL. MTEERNTRE, PSS EEFL
RORMEAYIESE, BEE—ISHENH, AREREEITEPSHEIRNISFME, BNoN#{TPSHE,
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PAI-Studio S fLEEAE- EHALEEF S

HEEF S PAI
A
BEATSENHST 53 ~ @ Q@ 100% v (=) 2 FERRE HATIBIE
EiHEPSHEIRANSIE
kR 9 MFE
@ breast_cancer_d... @)
)
hd . vb v
@#rnaiurs. ©)
PSHtEHE RN TEFIR.
BEIERIRE - pai_temp_10478_187051_1
(=) W2 I
Feature a Bin o Test % - Base % o Test - Base o In(Test/Base) - PS|
[ age - - - - - 0.0475
E -------- (-inf,1] 21.35 19.35 1.99 0.0979 0.0019
E ———————— (1,3] 2341 21.99 1.11 0.049 0.0005
E ———————— (3,4] 10.23 12.9 -2.67 -0.2318 0.0062
E ———————— 4,5] 16.37 21.11 -4.74 -0.2542 0.0121
fonoeee 5.7] 7.89 8.5 -0.61 -0.0744 0.0005
E ———————— (7,91 10.82 6.16 4.66 0.5635 0.0263
focdfroses (9,+inf) 10.23 9.97 0.26 0.0261 0.0001
(5]  menopause - - - - - 0.0588
E ———————— (-inf,1] 56.14 53.08 3.06 0.0561 0.0017
E ———————— 1,2] 4.68 8.5 -3.83 -0.5976 0.0229
E ———————— 2,4] 15.2 11.14 4,06 0.3107 0.0126
E -------- (4,6] 9.06 7.04 2.03 0.253 0.0051
E— 6,9] 6.73 8.8 -2.07 -0.2686 0.0056
R (9,+inf) 8.19 11.44 -3.25 -0.3343 0.0109

= tumor_size - - - - - 0.0409
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PAI-Studio Tt B4R iR = F S iES:

HERFSIPAI B

4.1. "‘F‘F?—jﬂi &J:FLIFEEH

MEZNBFEIFEIFREFZIER, BIHEM TR RNGPUITEEERE, Kol IERXEAER REHF
BRERERAREFEIGEE.

AR &M
ERIRIME, FHiEEsLETRE,
%%EI@\

BREFITHNIERSETensorFlow (FEAFFETF1.4811.85RA) . MXNet 0.9.5F1Caffe rc3, TensorFlow
MMXNet>ZHFEHF B/ ERPython 18, CaffeXiFHFBEXMENH,

EERREFIERIIGHEZN, FELRIIGZNEBEZENEZYREFMHOSSH, FEAEETHMEEN
OSSE RHZIM#E. EEENTHNIHAR—XE FTOSSTHBN AERELEM, HiOHSHIHAOSSE
FEREER.

@ 3B MESHNSESXIBINELER2 (L) M2 (JL3E) ST GPUSERE,

FEREFS

EHENTE TAEGPURTRENTIERRESE S,
1. BRPAZEIA
2. EEMEME, ERERF LML > Studio-oTHLEE,
3. HPAINJABENH, THECIRINBRETHNHFEBGPURX,

PAI ETfil{tiEtE

il
i
I

BrTor |

H

It
-]
i

i

i

aeBd v

FBGPURIRNIM B SR DB AHRNFRE, TSR EENGPUTERIR.

4.2. CaffefEBISE

CaffeR— 1M FRIVREZIMELR, AXABNBUNAIENEE S P E A Caff et 1T8URIIZ .,

Bliei

HAiCaffe A A EEXERNIGEIE, BEBUEIHRAMHTHIZTTEM,
WA BRA M NRHAEEEROSSHIR AL,

o EOSSHIRAM

> XHRRA: 20210607 384


https://www.alibabacloud.com/help/doc-detail/171440.htm#task-2519956
https://intl-pai.data.aliyun.com/console

PAI-Studio ]I AR iR EF SIIES:

A

HLEZ S PAI

WEOSSHUIREEZ, OSSHI)Ilgr#Efile_list (#linbucket.hz.aliyun.com/train_img/train_file_list.txt )
BT

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

o BAKBRAMAN

REBHTBOSSHRES ., Flibucket_name.oss-cn-hangzhou-zmf .aliyuncs.com/ilsvrc12_val_convert
, BHEsmBERENdata_file_list.txt fIX M AIEIE X4, data_file listA&XINT:

o

bucket/ilsvrcl2_val_convert/train_data_00_01
bucket/ilsvrc12_val_convert/train_data_00_02

o AHIRE

n BRFIRXHFOSSHER: BRIIRHFHREOSSHAERE,
n R ZRiNAdata,

m resize_height: BRIAH256,

m resize_width: BXIAA256,

m REBAEE: RN, TliEJPG, PNG, RAW,

n BHOSSER: XHHEEIOSSHER.

m shuffle: Gk,

m gray: @ENRE, RARGIE,

® image mean: RBREFEEFmeanX ¥, KINAEIE,

385
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HLE§ZESIPAI

PAI-Studio Tt B4R iR = F S iES:

B

o PAIGRE

PAl -name convert_image_oss20ss

-project algo_public_dev
-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

-DimageMeanFile=false

SH AW

ossHost

arn

osslmagelist

0ssOutputDir

encodeType

shuffle

dataFilePrefix

resizeHeight
resizewidth

isGray

imageMeanFile

CaffeA#

%I B9 0SS Host ittt

0SS Bucket ZkiARoleXy

M EIARN

B R XX #5%

HEOSSER

AL E

E&shufflefiiz

RS ET R

El&resizefIheight
Ef&resizefwidth
BERREAREER

EEEEEN
imagemeanX {4

BETEH

f1t0 oss-test.aliyun-i
nc.com

0 acs:ram::XXXXXXX
XXXXXXXXX:role/ossacc
essroleforodps , g
xxxfXF &M A rolearnfy
1665 F

f5lt0 bucket_name/im
age_list.txt

50 bucket_name/yo
ur/dir

JPG, PNG, RAW
Booli&

String288Y, #Ntrainzg
val

int£8, APBEEX
int2£8, BPEEX

Bool{&

Bool&

BBLIE, BME/TH

oli%. ZRIAMEA oss-cn
-hanszhou-zmf.aliyun
cs.com , BIFFHOSSE
A fJHost,

g

f§$

oJik, BINMENIPG

afik, BRINEAtrue

&, BINMER256
&, BINMER256

ok, ERIAMEARfalse

ok, EiAEARfalse

CaffeR—/NEHT. TS, RENREZIMER, ¥FEBESLGeEM, BUUNEIUTER -7

X, BeECaffeAH-SHL:

> MA4RRA: 20210607
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http://caffe.berkeleyvision.org/

PAI-Studio ]I AR iR EF SIIES:

-, HLEZ S PAI
o TIMLAR
i 2 iR
Solver OSSE&#& HIBTEOSS_ R,
BHIRE AikfE, TRARAENTELEITH
PR ESEITEHE BANK, BYE1~168, BAI/N
B,
HhiTiE Mk GPUR# GPUEHIMNEL, ZRINERT,

e PAIGRES AT

PAl-name pluto_train_oss
-project algo_public_dev
-DossHost=o0ss-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

SHER BB WIE R HINE
oss-cn-hanszho
ossHost & XfRBZ890SS Host ik, u-zmf.aliyuncs.co
m
0SS Bucket ERiARoleXt R AIARN .. #lt0 ac
o s:ram:: XXXXXXXXXXXXXXXX:role/ossacce
arn 2 x
ssroleforodps EhxxxfX & &M rolearn
16T,
'y /é A
solverPrototxtFile 2 soEver)‘({fFEOSSEPE‘]E%{ » PABucket &iR x
FFk,
gpuRequired S GPURBIDEL, 1

solverB FHITHMEK, RFFRCaffeliEARRE, BEIRUTILA:

e net: netBIXHUEROSSKE,

o type: typeXE EParallelSGD, A—NERHE,

e model_average_iter_interval: 185K TERRASHME, 1XRERARDLS X,
e snapshot_prefix: &R HFOSSHER.
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425 5] pAl PAI-Studio Tt B4R iR = F S iES:
B

net: "bucket/alexnet/train_val.prototxt"
test_iter: 1000

test_interval: 1000

base_lr: 0.01

Ir_policy: "step"

gamma: 0.1

stepsize: 100000

display: 20

max_iter: 450000

momentum: 0.9

weight_decay: 0.0005

snapshot: 10000

snapshot_prefix: "bucket/snapshot/alexnet_train"
solver_mode: GPU

type: "ParallelSGD"
model_average_iter_interval: 1

train_vald#datalayerE{EfHBinaryDatalayer, ESEZTxRHI,
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PAI-Studio TJ3R{L &2 4&- HLEEZSIPAI

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/ilsvrcl2_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
}
}

#idata LayerfiZ#RABinaryData, EdthiziFtransform paramyii A\ BEEIRHITEHE, S8
caffe RESERIZT—3,

Hdbinary_data_paramAHIEEASHNEHEE, SFEUTREKNSE
e source: ¥URRIRE, HAiRZAOSSHfilelistBIEZ, MbucketZFRFIE, REE ossy/ .
e num_threads: ZEROSSEHIEIIHAHILRLHE, RINMERNT10, AP ULUREECHNERH#ITHE,
Bl
| A CaffeSL B mnist 895038111 4k
1. EEHER
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HLEZESIPAI PAI-Studio Tt B4R iR = F S iES:
B

Fcaffellx THET P THCaffeURHBRE. HEIBSANOSSH, ARFBZNTE, BHhERABPH
BIZIERE,

aohai_test/caffe/

output/

train_data/

val_data/

mnist_solver_dnn_binary. prototxt
mnist_train_test_dnn_binary. prototxt
train_data_file_list.txt
val_data_file_list.txt

2. BITXER
e Caf fe M HHER I T EATREIRHA.

@ a @ #+ @ H el £INEE HTIEM

solver oss B2

[ R EllETaT

| © mosszE1

v

ll Caffe-1

¥solver ossEE R #gmmnist_solver_dnn_binary.prototxt X4, BEFIEIT.
3. BFH&
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https://www.alibabacloud.com/help/doc-detail/52239.htm#concept-2326272

PAI-Studio ]I AR iR EF SIIES:
A

HLEZ S PAI

aRBEECffeBHERERFAE, MTEFAT.

BEE®E

el

internal.aliyuncs.com/achal_test/caffe/mnist_solver_dnn_binary. prototxt” -
" -DossHost="0ss-cn-shanghal-

Dam="acs:ram:
internal.aliyuncs.com";

[1] execute endpoint : hitp//service.odps.alivun.com/api

[1) OK

[)ID=

[1] Odps Instance Id =

[1] Sub Instance ID =2

[1] http:/Nogview.odps. alivun.com/logview/?

h=http://service.odps.aliyun.com/apifp=shujiatest&i=2

bb&fd67 363b&token=\VGR3aDFOM3NBOGVGKzUvelg2QX.)GanFldmFIPSxPRFETX08CTzoxNY0

MDgxODU1 MTgzMTExL DEOOTE 1 NTQAM|Usey. TAGFOZW1 Ibn QIOHT IKFidGlvbilBWy. JvZHBZOLI YW

QIXSWIRWZmZWNOljolQWxsb3cll CJSZXNvdXJIZSIEWY.JhY3MEb2RwezoqOnByb2plY 3Rzl 3ModW

ppYXRlc3CQvaWszdGFuY2VzL ziwMTewMzMxMTYONzAZZ TEFMOWMxZLITNDM 1M 1 80M|QOXzhmY 2V

fZmJiNmZkNjcz NNl 19XSwiVmVye2IvbilBI EifQ==

[1] pluto_oss: running

[1] pluto_oss: 2017-03-31 16:47:12 VinuxTask_job:0/0/0[0%]
[1] pluto_oss: 2017-03-31 16:47:18 VinuxTask_job:0/0/0[0%]
[1] pluto_oss: 2017-03-31 16:47:24 ViinuxTask_job:1/0/1[0%]
[1] pluto_oss: 2017-03-31 16:47:29 ViinuxTask_job:1,/0/1[0%]

B FlogviewsE# > ODPS Tasks > VlinuxT ask > StdErr,

Detall for [pluto_oss]

£F refresn

FuxiJobs | Summary JSONSummary

Fuxi Job Name: jic _20170331.

1 VinuxTask 0/1 0/0 [T Logview [Stderr]

dlopen success
10331 16:47:52.723368

_4353_4244_8fce_fbb6fd67363b_AlgaTask_0_0
TaskName Fatal/InstCount | 1/O Records  Progress | Status StartTime EncTime Latency(s)  TimeLine

45 mpi_wrap.cpp:239] hostname:

fuxilabor_labor0_S4_Odps_574_shujiatest_2017033116§ & +

10331 16:47:52.724658
10331 16:47:52.724670
10331 16:47:52.727995
10331 16:47:55.845263
10331 16:47:55.845306
10331 16 47:55.845312

VlinuxTask

Falled(0) ~Terminated(1) |All(1} | Long-Tails{(0) |l Latency ch f
10331 16: 4? 55 845335
FuxilnstancelD  LogID StdOut StdErr 10331 16:47:55.845338
10331 16:47:55.845342

1 Odps/shujiates... PULUQXVNVFV... [T 5] o Tt aaeae
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

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

45 common.cpp:204] Minor revision number: 2

45 common.cpp:205] Name: 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:

32
45 common,cpp:210] Maximum memory pitch: 2147483647
45 common,cpp:211] Maximum threads per block: 1024
45 common.cpp:212] Maximum cimension of black: 1024, 1024, 64
45 common.cpp:215] Maximum dimension of grid: 2147483647, 65535, 65535

45 common.cpp:218] Clock rate:

45 common.cpp:219] Total censtant memory: 65536

45 common.cpp:220] Texture alignment: 512

45 common.cpp:221] Concurrent copy and execution: Yes

45 common,cpp:223] Number of multiprocessars: 24
45 common.cpp:224] Kernel execution timeout:  No
45 pluto_oss_core.cpp:207] Using GPUs 0

45 pluto oss_core.con:2101 rank 0 set device id 0

4.3. MXNet{EHI5a

MXNet@—MREZIER, ZEGSNFSHE, tJLUSTECPURGPUERE L, AIAEN

222> ch{E FAMXNet 2244,
e E A

ESEil

ERIIGIRFTENAE, WTEAR,

Latency: {"min":"48","av

"48" "max" 48"}

BIEEN

391
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PAI-Studio Tt B4R iR = F S iES:
B

BOLIBE A TMER—MA R, BEEMXNetAH#SH:

o TN

Dk

RATIEM

e PAIGES

PAl-name mxnet_ext

W

5

PythonfCHs 3 4

PythonzE X 14

HIRRER

REEXHBERAFPAEXSH

BMHER

IREIMEWIEITE

P

BFEATXMH, Z20XMHTIESar.gziTE
L&,

EERBXHEESPHNEXHE,

IR 0SS_ERIEIRIE

PAI MXNet 3 #5 i P @3 sn & A8 R 898
SEE, XHRPEMEREIAEETTIL
2R RAEBlearning rate, batch sizeZ,

B RRBRE,

AR, TLAMAEAL G RE TR A
K, BUE1~168, AN,

GPUREI L, EIAMENT,

-Dscript="oss://imagenet.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-code/mxnet_cifar10_demo.

tar.gz"

-project algo_public_dev
-DentryFile="train_cifar10.py"
-Dbuckets="oss://imagenet.oss-cn-shanghai-internal.aliyuncs.com"
-DcheckpointDir="oss://imagenet.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-model/"
-DhyperParameters="o0ss://imagenet.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-code/hyperpar

am.txt.single"

-Darn="acs:ram::1664081855183111:role/role-for-pai";

IfMERSD, HATEEEMESY (FAEEEEF LEANGS) , STSHNIXTUSETEHNE

%O

SHAR

script

entryFile

Jali

o

B
[

MXNet&5&3048, aJlUR
B Etar.gz[ESE

128

BINE

0ss://imagenet.oss-
cn-shanghai-
internal.aliyuncs.com/s
moke_mxnet/mnist_ex

t.py

HEEANOXHE, &
script Atar.gz E456) 7
B, S8,
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A

SHER EEWIE iR EAE
mWAbucket, BAZE

buckets & ok (m urﬁ% (?)A %
2

hyperParameters = W RTBESHER %

gpuRequired = MREAGPURIRE, 100

checkpointDir = checkpointtlI B %, x

N

CIFAR-102MXNet E A IRMNETE R N0 XFHRHRE, BEX F6753K32*3289E R Tl e MR
B,oolAX RN, RE. B, B 8. B B M. RERTEINE., FHERNSESROFAR 104
BE.

1. F£0SSth _EfEPythontlfT XM AR NI rEIRESE . ARBITE4LZR 23t 15 8172 & Jtf mnist Bbucket

mxnet-ext-codea’
hyperparam, txt

mxnat_cifar10_demo.tar.gz

2. HEHIZOSSHIERIMXNet B, HHEMMN TRA], FEIREWFOSS Bucket B9t X, H5THRAMIRN,

| © mosszw=-1

[ MXNet-1

3. EEEMXNetBH24, 22 TEEEpythoniiT 3R EIEREXHREZ,
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https://www.cs.toronto.edu/~kriz/cifar.html

PAI-Studio TJ# L B 5 EF S iESS

HLERFESIPAI
At
test @ & 0% v [F] - 25008 AT
4 OSSHiREEE x
Python £E33z4% (2)
HEHRAIEI0SS Bucket oss://pai-shanghai-test.oss-cn-shang
pai-shanghai-test S
Python 3744 (D)
e train_cifar10.
n_cirari,
| B X py
B sEEER O
& hyperparam. bt 0ssu//pal-shanghal-test.oss-cn-shang
|5 mxnet_cifart0_demo.tar.gz
Rl BERAraELEN O
0ss://pai-shanghal-test.oss-cn-shang
B S {R7F Checkpolm &SR (7
08s.//pai-shanghal-test.oss-cn-shang
o PythonfUE3 3 #iE+E tar.gz X4,
o PythonZE3{4ikiFtar hE9HT A O,
o BEHEENSHUHERR txt.single3X .
o checkpoint A#ERHE B R,
4. BEHETT, HERDMABETRN.
5. ARBEMXNetAY, EEFETERE.
shanghai-test.oss-cn-shanghai-internal.aliyuncs.com® -DgpuRequired="100" -
DhyperParameters="o0ss://pal-shanghai-tes* 220 = shanshal =tasal aliyuncs. com/mxnet-ext-
code/hyperparam.txt.single” -Darn="acs:r, ole/aliyunodpspaidefaultrole” -
Dscript="0ss://pai-shanghai-test.oss-cn-shanghai-internal.aliyuncs.com/mxnet-ext-code/image-
classification-ext.targz",
[1] execute endpoint : http://service.odps.aliyun.com/api
[1] OK
[1]11D= -
[1] Cdps Instance Id |
[1] Sub Instance 1D =
[1] http:/flogview.odps.aliyun.comAogviews?
h=http://service.odps.aliyun.com/api&p=shequid=2u1 /U2 121U4%41 2ae30130_89ce? 4bch_81ed 08
Bfdd8148498&token=aTZ1V[BISk8gR3dGMOFODNvZmZDelJYaEs4PSxPRFBTX08CTzoxNYOMDgx
0ODU1MTgzMTExL DEBODc3MzE30DUsey ) TAGFOZW1 IbnQiOi T IkFid GlvbilBWyJvZHBzOlUIYWQIXS
wiRWZmZWNOIoiQWxsb3clL CUSZXNvdXJ| ZSI6Wy.JhY3MBb2RwezoqOnByb2plY3RzL 3ANoZXF1L2|
uc3RhbmNicy8yMDE3MDIxNTEwWNDROMTJKZTNIMTM2XZIIZTJNGJINIBSMWUSXzA40GZKZDagxND
g00SJdfVisilZicnNpb24i0iixin0=
[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. fEcheckpoint it T4 I T B REVER,
¢ mxnet-ext-model!
] -0001.params 2.922MB params 2017-02-15 12:06:50
[l -symbol.json 100.758KB json 2017-02-15 12:06:49
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A

HLEZ S PAI

4.4. PyTorch{ERi5Ea

AXAENBMAFEAPyTorchsA ¢,
ERRE

EREZIAMTIRPHEIPyTorchB, FEEHEIEOSSEIREAM, PyTorchRZFFIZEROSSHIE.

| TROSSHE-1

| - Pytorch-1

0ssEniERE
oss:/faohailibo.oss-cn-beijing-internal &

FEEE#: Alivun0DPSPAIDefaultRole
ARN: acsrram:

EEHE
B LLBE A TTER—f A, BLEPYTorch&4(:
o Tk IAR

nE 2% ik
PythonhR4s TIATE2. 7703 .6k A Z E]#,
EEABERE, NRELENRtarg
PhonfeESY . ARl L8 oy, 1
AEEBRREEXH.
BERTHERBXMHE, oJik, 8
PYHOTES Sk ARAR, Ao
PYe
BHRE OSSERIRE R 0SSE&#Z,
REEXHBESRAFEEXSH BB, KeyValue &3,
checkpoint@E BR/BEBMABER  BREHEKE,

REREMEWETHK

REREERRHMELIETH
K.
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HLE§ZESIPAI

PAI-Studio Tt B4R iR = F S iES:

A
RE 2 R
BRI RIELEITE B NS, ERINMEA24/0NET,
g EwWorker GPUR# H P™Workerdr fyGPUE,
TRk
e Eworker ™ML PN

e PAIGRES AR

PAl -name pytorch_ext -DossHost="oss-cn-beijing-internal.aliyuncs.com"
-Dcluster="{\"worker\":{\"gpu\":100}}" -DworkerCount="2"

-Dpython="3.6"

-Dinputs="0ss://${0SS bucket# ¥}.oss-cn-beijing-internal.aliyuncs.com/mnist/"
-Darn="acs:ram::168069136******:role/aliyunodpspaidefaultrole"
-Dscript="0ss://${0SS bucket# F}.0ss-cn-beijing-internal.aliyuncs.com/pytorch/pytorch_dist_mnist.p

-DcheckpointDir="0ss://${0SS bucket# ¥}.oss-cn-beijing-internal.aliyuncs.com/pytorch/";

SHER
DossHost
Dcluster
DworkerCount
Dpython
Dinputs

Darn

Dscript
DcheckpointDir

DhyperParameters

argparse

ik

OSSHJHost L,

FMWorkerfIGPUENEI, 1005 F15KF, 2005 F23k+k.
fEEWorkertg N,

Pythonh A, 2.753.6,

BANERERER,

0sSHJrolearn,

RATHIACRS ST,

BRBEFMEIRE,

BEXM,

parser = argparse.ArgumentParser()
parser.add_argument("--inputs", type=str, default='inputspath')
parser.add_argument("--checkpointDir", type=str, default='Checkpoint dir"')

args = parser.parse_args()

KRB P FEBIIE EparsersHRIRBWebin B ENSHA R, FINEARSHPEET OSSHIERIERE,
ARBPITLLER Input sSYRIRENERZ, FHAEBES L0,

N

1. T#Hpytorchy A2 mnist LA CAEH EZZE 0SS, BEESEHIACcessKeyl5 R .
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http://docs-aliyun.cn-hangzhou.oss.aliyun-inc.com/assets/attach/139986/cn_zh/1568950210259/pytorch_dist_mnist.py?spm=a2c4g.11186623.2.20.2eb8cb2fXnB8kF&file=pytorch_dist_mnist.py

PAI-Studio ]I AR iR EF SIIES:

" HLEZ S PAI

argparse
parser = argparse.ArgumentParser()

parser.add_argument("--inputs", type=str, default='inputspath')
parser.add_argument("--checkpointDir", type=str, default='Checkpoint dir"')

args = parser.parse_args()

ak nn
akSec o

2. TEimnistill 23R mnist 3K 3044 _EE ZE 0SS T,
3. RIFPWESEKREESEH,
AT,

PythoniEa

3.6

Python {33

oss:/fachailibo.oss-cn-befjing-intern
{EF/ Notebook FEEE4EE

Python 337

OSSERIRE=

oss:/fachailibo.oss-cn-befjing-intern

CHXTESLAFPEELSE

checkpoim$i it B F/EUBAER

oss:/fachailibo.oss-cn-befjing-intern

4. BERIR,
HEORBEAHRANRB, MlAWorkerMIFEXF1. REWMT.

BEHRE HiTR

$EEworker GPU-EEL

1

e Eworker- 81

2

4.5. REZFIZHNBREFETH
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A4

AXAEBNBREZIBXAZFRBR THEE,
e TensorFlowtHx T

e MXNet#g% T&
o Caffef8(T#
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https://www.alibabacloud.com/help/doc-detail/51800.htm#concept-2326265
https://www.alibabacloud.com/help/doc-detail/50656.htm#concept-2326271
https://www.alibabacloud.com/help/doc-detail/52239.htm#concept-2326272

PAI-Studio TJ#i{L - Aut oMLE 5] Dg A s
e HLEZ S PAI

5.AutoMLEGIHLEZES]
5.1. Auto MLEFIiB &5

RXAENBEAUt MLE A HEENBRBIERRE.
BIES R

1. BRPARRFHIA,

2. BEAMSHENIR HIEEENIIR,
AXUEBXS TN IHAH,

3. ALWEAKX, BHAELANAuto ML> ERBFFAS,

4. ZEDASEERT, ERFTERASNEE, BET—%.

SEIEES X

©Q =12z
AR
® BEEEHET

© rem=

© stz

@ HWHE —ALRDESIEEMERE—NE%,

5 ARZERERR, BRASAN, TRERET—F. NENKSZIRENTES L AHERERE:
o EVOLUTIONARY_OPTIMIZER
a. fEliEEa N SHIRIEE (REFEHa) .
b. MEDIFEIERREHNTSHIRIESE, AT RENNSHIRIESE.
C. HEAXESHFALNME (INRERYr) IWEECERR, MRRBHNSHE, KEAL—®
hiffhiEtnERNa-n N SHE.
d. RI|FLLLZE, EAME (RRRHmM) , HEERIKRUNSHES.
REN ERE, REFENREHB a+(a-n)*m,
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https://pai.data.aliyun.com/console

g s < PAI-Studio TJ#l 4L & Aut oMLE 7
HEEFSIPAI Heees

D FE nE—MERa/2-1, EERTRPBIAAN/2-T (NE_EERE) |,
HahEZ X
@ sxnmx

© szm=
BRI 0.7

EEA: EVOLUTIONARY_OPTIMIZER

FRTFTE 5 Vo RERIREL 2 / WTREEL: 05

B8 SiATEE S e
TEMIE None None
FUES 1

B NEEIRE 0.000001

=N AW 100

€ zempiez

—

n MRIAALA: BRARERSHIIGEMFEE. 07RR70%NMRATFISRE, 0%HF
WP,

" RERAN: SRERNSKEMM, MMESHE, HEREA, WETERS~30,

» RERMC BRRE, REESARWE. WEREA, RETER~10,

» BERMC ARRZCE, BAKKER, ER2TASEUEANSH, RETERI~1,

s BENEE: BASISHNBTEE, NERKEUHNSLTE, WESHRRRABRA, T
S5EHRS,

o RANDOM_SEARCH

a. BSYIEFEEE MRS —ME.
b. X LB L — A SHGH TR,
¢ MUETME GERRH) , WGP EmMERIHETHF,
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PAI-Studio TJfL{LEE- Aut oMLE 7] o s <
o HEEFSIPAI

HIBR S 0.7
BEAE: RANDOM_SEARCH

IEFGREL: 5 e

= EAER BENMER

1EMTER None None v
NUES 1

BEEIEE 0.000001

EAOAHIREL 100

© ey

—

AR RAEAEENKBNERRE, BEEERN2~50,
n HIRHFEASWH: BEABERS ANGEMITME, 0.7RR70%NEERTIIZRE, 30%HTF

A
s BEGEE: WASTSHORTEE, MRRKBIANSLHEE, WHSHRRIAMELAN, &
258§R2.
o GRID_SEARCH

a. BETSHNBRERBEFENR (MIEHEIH) .
b. EnREAZMENBME—TEHE. RIREMPMSH, MTMUAGSH"MASH,

C. RFEN"MASEIIGREMRN M MREFFHITHF

401 > MA4RRA: 20210607
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HEEFSIPAI s
BaEas X
@ s
© nemm

BRI LR 0.7
HEA: GRID_SEARCH

RIfgiRoE 5 W

E=='4 EAER BEWER

TEMTEm None None v
[EM=ET 1

BNSIEES 0.000001

EAIEMIRE 100

€ zempims

—

» WIEHFSE: FRFIHBIGAdTE, BYE2~10,
n HURRA LA BRABRRS MIIGEMTME, 0.7RR70%EERTIIGHER, 30%BTF

.
s BESGEE: WASTSHNRATEE, WRRKEHMSHER, NWHSHRRIOAELAN, R
258m5#E2.

o UserDefine
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M2RF>

HLEFZESIPAI

ShliEE

@
2

BiFinE

BEEIE 51

HEEE

SORFESHG: 0.7 v

BERA: UserDefine

B8 ShiAEE
IEMTR None
IEMIZER 1
MRS 0.000001
BOGEURE 100

BEGEE: RAMERENSHRETEHTEHAGZHAHTD

?i- o

=

, MERBANZREBINSLHIA

403

> MA4RRA: 20210607



HLE§ZESIPAI

PAI-Studio oJA{LiRAE- AutoMLE 51
MEFS

@ #e  E2.0MADESEEMEMAMEME7D, SEEEBRBMT:

BEBWR

GAUSE (BHrE%)

SAMPLE (RHHEE)

EVOLUTIONARY_OPTIMIZER (B %)

PBT (Population-based training)

GRID_SEARCH

RANDOM_SEARCH

UserDefine

A

BEEE, R—ESHENMHHRE, FHEAR
%, BEIEREZ ZHENATFBS M.,
BEAMUNESEERIKINERERE, BE
IRE BTN EES B RE, NTREEFRIEE
RYPEFENMEHSENBSER,

ZEERPARNS XERSIEBHNERE. X TFH
BEEANIN, NEE—HAKE, MaIlxy—

HESHEGINKRLERFRME ., XEEEFA

X5, SEPBTEANRER, ERMBSIEIE
ENEEN, BFRERFILE, NREEHTE N

REBEERGERNNE.

ZEEEPARINETPETIRICHHINNE

%, EVOLUTIONARY OPTIMIZERE LK BSaBME
BN ERERBEFIERRRNBNRE, £
" REEAY "FRERERLHER, " FRR
#H RRERBRE, " WHEH "BHERERHN
H, EERTFZPEVOLUTIONARY _OPTIMIZERE
EERERENFIRREAEENERER, HEK
REMNREHAESTAIMERESREER,
R T—RETEREFEARES, DA IER,
BHER=MIERRE,

PETR—RETHHEMSNELEL. CLBSEE
BB, BERIBRFENI—DHTRE, &
RETENER B S B BNIEH TS RN FFLE,

REABIRNEFNER. XEEEMEE, o
PAER AR BEIREH, EREFSIERII g
(EPUEY SRV EN

ML RBSE, BEPS5RSNSEIRRLLA
EntNEl, HERTEENSHENASERSH
HiEEEHTIHERN L,

IR RASZE, EFITSH=EPENREFE
HEWMSERGEE, FxMRIEERITHEMX
te.

HFEEXSHAES.

6. AESHEBAHHERER, EEEERHSY, RHEREET—F.
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GIE3=SS)

HLEZ S PAI

Evolutionary Optimizer

5 FRERE: 2
el =]
TEMI None
IS [0.1,2]
B NISIRE 0.000001
BAIEHIREL 100

© menmguinE
AipraggE: 11 HEAR

il

5
&
i
i

0.5

=i S 1

iFEtmeE  AUC

AUC: s

m
&
i

i 2

EReEETES: ()

H
e
q
el
O
H
s
|||||
#H
|

|

i
i}

T Bl AR ER PG ER L ER A TMES

—

o TE{hARE: TIiEIR AUC. Fl-score. Precision. RecallP9/ 4 E i — ME IR IR,
o REHEBEKE: BUETENT ~5, RIFPMERNIPGRE, NEEHETHS, RLEEHEENL

MR, HENNEMERNREFRENE.

o HEREBMTES: MATH. MRFXXH, WEIAMAKNRASHERNEER, ATESER

SABTR, MRAXITH, WEEHBSERNRARE, AT™ES

ERZARTR.

7. RERME, BEEHRAELANET. BNEG LOXMNEEE{THAuto MLAX, Bt liEF

TS XALTFX,
8. (i) BiraRBTEMERAH, EREHAUtoMLEH, BAUtOMLEZEES S,
hITER
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PAI-Studio TJ{{L - Aut oMLE 5]

Z3PAI
n&F s

Lo o RiC
1. SR, BEMaRETERREAN, EFRESETHE.
2. £ AutoML-BHESHBRE, if&i‘é%&ﬁ, EELINPASNHE., SEENETREFER.

AutoML-BFNEZSFIE X

IEiTEE B

EEnecgg 60% e

ID BEER  AUC|M F1 Score I PRECISION | RECALL{! ETE =EEHE
Logistic
Regressio
n for
1 Binary 0.984970773381295 0.823529411764706 0.8727272727272727 | 075 ARTh B | 571 | 25
Classifica
tion1-
AUC-0
Logistic
Regressio
n for
2 Binary 0.984970773381295 0.823529411764706 0.8727272727272727 075 RETh B | &8 | 8%
Classifica
tion1-
AUC-1

Logistic
Regressio
n for
3 Binary 0.984970773381295 0.823529411764706 0.8727272727272727 | 075 nETh B | &8 | 3%
Classifica
tion1-
AUC-2

=i

3. RIBEIEEBNERSIE (AUC, Fl-score. HE . ZEX) HTH~.
4. FEEXBVETAZRSY, TEESF—MREEENATRSH,

BiEBH

Logistic Regression for Binary Classification1-AUC-0

FERRE B
= 0.000001
TERITR None
TEMIEER 0.70839536

EAIEREL 100

AEMERTR:

> XHRA: 20210607 406



PAI-Studio T f#l{LiEE- AutoMLE 51

iy HESF I PAI
OB B SERBENLL, EES—REHEMGITEERGKNES,
AutoML-BRHESEE X

B=
— S . oL
i BEE{ER
Fui=4 O~ 8xE -O- =88 O 8N
[ee— 1:
518
R
0.09 4
0.974 /
0.96 .
0.9541522740356038 ; ; ;
b=t § ER2 2 B
ESwil

REFHE:

1. ERENSHMZIRE,

2. BESIRER  ITHSRKRB X Hx,

3. BERATAN NI X 43X, EFAUto MURFIIER,

5.2. Auto MLBE#¥54AE T = A5 B8

FETREEHNRFZINENIRPLRTONRT, FEIEMNSRENEREREROFAERII X
R, BERIIRSEREREEIRMAENFAEZE. HYXFNGHR, PAELERBFMERAN,
ETFZAMTUENEHEBLEFENRRZBERXD . AXNBEEFERXARNERTTE.

nEE

BREIERXETREZIMERTensorFlowH &, REEAEHTHUHENIE, FEEMBGPU. BAIRE
FERM BRI REFFZIEE,
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PAI-Studio oJA{LiRAE- AutoMLE 51

S22 SPA|
MEEFES] Mes¥s]
BREE:
| © pai_on..tion-1
|  saLsgz
| o+ semssna
| O miE=m
| -+ saums2
| - smsemo

| autocr...rain-1
1

| © autocr. est1-2

| O EsemiEzma

@ 35 FHAERNERHZIBREN, SEEXEEBTEIRAGHNEREHER HEECK
S H90sSHhtit,

1.7 @GPUFIOSSHa AR
1. BRPARREIA .
2. BEAMSHZRE, EEAKIRELFEGPUNOSSIH AR,

BEigl

B a4 SPMML

OSSihEIE

RER TR

(iF: BEEZIRSWEAMAPA-GPUER, REFEIESHFHM)
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PAI-Studio T f#l{LiEE- AutoMLE 51
eSS

HLEZ S PAI

2. 8RN

BRT SN ER X AR RAZFFBIGNTRNHIERX, ERE RIS hNREMEEE SN TR

Doublez£#!:
§3.0 male an.. 145.0 233.0 true hyp 150.0
67.0 male as... 160.0 286.0 fal hyp 108.0
G§7.0 male 85, 120.0 228.0 fal hyp 129.0
37.0 male not... 130.0 250.0 fal norm 187.0
41.0 fem ab... 130.0 204.0 fal hyp 172.0
56.0 male ab...  120.0 236.0 fal norm 178.0
§2.0 fam a8, 140.0 288.0 fal hyp 160.0
57.0 fem as... 120.0 354.0 fal norm 163.0
63.0 male as... 130.0 254.0 fal hyp 147.0
53.0 male as... 140.0 203.0 true hyp 155.0
57.0 male as.. 140.0 182.0 fal norm 148.0

23
1.5
246
a5
1.4
0.8
36
0.6
1.4
341

0.4

down

flat

flat

down

up

up

down

up
flat

down

flat

-

00
30
240
0.0
0.0
0.0
20
0.0
1.0
0.0

00

fix b H
norm sick 82
rev sick 51
norm buff H
noerm buff H
norm buff H
noerm sick S3
norm budf H
rav sick 32
rev sick g
fix buff H

FrLAfE FASQLEA B Onehot IS FRIBLEIB R ABIGINTE!, BHMFEFEARERHAMSITIRESE, B
AR REIFEERASHOABNABAEANSERZS . MEEISRZERAMTES:

4 1 4 4 1 4 3 4
4 4 1 4 4 3 1 4 4
4 4 1 4 4 3 4 4
4 3 1 1 1 4 1 1 2
1 4 1 4 1 1 1 2 2
4 4 1 1 1 1 1 3
1 4 1 4 1 4 1 4
1 4 1 1 4 1 1 3
4 4 1 4 1 3 4 4 2
4 4 4 4 4 4 4 3
4 4 1 1 1 3 3 3
1 4 1 4 1 3 1 3

3. EREEE

-

-

E N/ B - I - - S - SR SN S B B N

1 4]
4 1
4 1
1 0
1 4]
1 0
4 1
1 0
2 1
1 1
1 4]
1 0

FIEXXNEAREZHFHELRROEZBRA, AEMETEENEERRIIE, REHIEHSENHE
HBEHZNX, BAUHEZHFTENESMHINZTHNRAE, NTEHXAHE:

o thalachB4SiEER K {E 4
e oldpeakfI%F LR A1E N3
o CafNfHER KBRS

- 2 1
2 2 -
3 3 -

RITITSQUEARRIERAIE.

select max(feature) from table;

EALBEABIED, AEMRTORIENRKEL NS,

409
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HEFES
HIERE - pai_temp_89726_1179692_1 - ((RERAI—E %) &
FSa a s 2 a 3a A . a cBa - Ba 1 3P 10 a - Za
1 4 4 4 4 4 4 4 4 4 4 4 4 4
FREEFERYNGSEKECEESRN TEHN ., HdsxRRAKXIEI0,5), 884,
| paion.tion- ST
B 13 T
| samz-1 o Tt
| o semveme1 a5
ifhealth [ ]
| O mEEs R
‘ l SQLEIZE-2 css:/ fdemo-yuze css—cn-beijing—in [ ]
B RETE

| o wmseme
[5,5,5,6,5,5,5,5,5,5,5,5,5]

| autocr...rain-1
T

| = autocr.esti-a

| o s

EREIHIE SRR

4. 4E Il 2R 000 i £ HE

AL FERABIIZGEENNLLIERERNER, SLRER P th o] LUEIXEUEE 5 MR 4 81E 7 R R 8
ZNCEN

5.8 BBFIERX
o FRIRE
BMAEEMZIIGEE, G020 E8E,
FEITH SRR
TRAHITFEIERE
EiEdE 13 T FER
EHFREEE
Et551
ifhealth ]
- Rath i i
oss:/ [demo—yuze.oss—cn—beijing—in [ ]
WHE=ETEE

[5,5,5,5,5,5,5,5,5,5,5,5,5]

o RXFHEFRIERE: ERFERXXBIENFIEFR.
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o BRENBEHREYE: BMARED, RRFBLHIE,
o B#R%l: EEBRIIFER,
o HEEMIKE: ERIREEFETENOSSH,

FENRS 2IEE

B

1500
FRALMER

3
FilmhF=TEE

16
SrENFETRRE

0.5

& Iaitemperature SEIEET

30000

o EHAREL: ERIRE,
o YSEMEN: BISMERXME. W3, FREERSHEHINMHEZBENRX.,
PAIGR S :

PAI -name fives_ext -project algo_public
-DlabelColName="ifhealth" //B%%!
-Dmetric_file="metric_log.log" //B&
-Dfeature_meta="[5,5,5,5,5,5,5,5,5,5,5,5,5]"
-DtrainTable="odps://HiE &/ /tables/&&"
-Dbuckets="oss://{oss_bucket}/"
-Dthreshold="0.5"
-Dk="3"
-DossHost="0ss-cn-beijing-internal.aliyuncs.com" //X13
-Demb_dims="16"
-DenableSparse="0"
-Dtemp_anneal_steps="30000"
-DfeatureColName="sex,cp,fbs,restecg,exang,slop,thal,age,trestbps,chol,thalach,oldpeak,ca" //4FE
-DtestTable="odps://HE®&/tables/&&"
-Darn="acs:ram::********:role/aliyunodpspaidefaultrole" //rolearn
-Depochs="1500"
-DcheckpointDir="oss://{oss_bucket}/{path}/";

HEREN
TEOSSIRBRT, 7RBNDbucketsi&{® T Finteractions.json3 4,

411 > MHRRA: 20210607
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XHETHEEHASHXER:

interactions (1).json

[le, 11, [e, 31, [e, 4], [e, 5], [e, 8], [0, 10], [0, 11]

ZREFNE—LEERAMNKERXASHN, BURRZFE#TRIEAS, 20U0T:
o 0 REEF—MHINE_ M THASSERR, HIERFRBAROFEIRF—.
® [8,6,5SHE—T=ZMRHAAESXR. FLT. FAN. FOMTX=ZMRHIEHASERSBRR.
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BA

HLEZ S PAI

6. /& HAME R K2 15 B

6.1. MU EREEFZPEHNBESPAIREFEQSS

AXNENBMAEREES D, BHESPAREEOSS,

BRELR

1. ZFRPAIConsole,

2. EEMSHE, REHERF LML > Studio-TIMAEE, HAPAITRARERE., EIEZRAE
B, BEERREMNERN (FT%) , FHBGPU, PAFTHES REEEGPURIRPIETT,

@S SIPAI HEEIPA / SESTEAANES / TGRS
e ~  PAI ATH{LERIE

EEFEE ~ sghe sghe w2 (o

TR (Studio)

ZEEE (OSW)

3. BEEEREINHANRIES,

4. TAHENNEE, ARBTAMSZR, BFEEEDN > EEEE, BEREBR,

@ Ir_test_input-1

|
B =Een"s:

]

o ab -

== ]

EH
IR

i 00 =

- |» BARFFRSHET
HATEAE
HiTETH =
) AR IaT

m >

=
()

© EEYE

@ P EEEIR

- B =88
7

5. WEEBZFR, WERETZ pailr_coefficient,

(O LE

(®) stream saL-1

|
b
| _
4 S0 PMML Iz'i.j”
© EHEHH
BEEA

413
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PAI-Studio TJ#L AR - & HA M =R

HLERFESIPAI
BA
P ) e P
0 -15.7273190281039
f1 -16.7273190281039
f2 15.62581975482958
fa 15.62581975482958
i -0.20299854654685149 i}
=772 MaxCompute: pai_lr_coefficiant_xlab_m_logisticregres_1008580_v0 24

6. T E OSSHYE—EIFOSS ARN,

HBs%>JPAI #k2 (dbkm) sghe v

o s EAigE
EL
EFxigsE .
iy V] EEERPMML
)
S BT
OSSifaiE
2 e =
Motebook
P IR
iR AeEn:
. AliyunODPSPAIDefaultRole
‘.5_“‘.: ARN:
Ak acs:ram::1 faliyunodpspaidefaultrole
=
L]
A= o
|| FEEGPU

V] s

7. ITHEEEFHEG S, BRRERRMFETEEDataWorkst, 872 0DPS SQLTS mHHATPAIGE L L
!,

pai -name modeltransfer2oss
-DmodelName=xlab_m_logisticregres_1006580_vO0(1#£&%)
-DossPath="oss://images-beijing.oss-cn-beijing-internal.aliyuncs.com/aohai/"(0SSihit)
-Darn="acs:ram::1664081855183111:role/aliyunodpspaidefaultrole"(ARN)
-Dformat=pmml
-Doverwrite=true/false;
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6.2. BRRAE

ELBAENERNSBZINELGS, RFEEIELAENEARMMEIER, FBEHEHRERI)IZKE
Pipeline, #Hl28% 3z 5DataworksEiE, LIS FSILINMNEARMRE.,

BRiER

IRVAEHRBETRIE, BUURSEINLIRAREBLBE, EHIET.

@ 38 BLEETAE, FREIRPNFREEREETRY, HEEFEDataworksiRs . g
BEREIZITIEZE.

BRELER
1. HANBEINELRRME.
i. B%PAlConsole,

i. EEMSHE, BEEBF LML > Studio-oJ A EE, HAPAICTRAEERHE, CIER
B, BIRERKREMNERN (BH%) , FHBGPU, PAFTHES RREEGPURIRTIETT,

NaEPIPAl MNBEToA / ERFRANS / T

iz ~  PAI ETHR{LERE

s

E ~
ECE Q
Pt s

s TEER BTE Lo FFEGPU @
BEFEIE ~
e [ 0
ZERBE (DSW) o

iii. BEBRRERIEIHNHANRZES,
v. MEFTAENBSER (REIAOERTINRE) .
2. EXRNREERE, BEHHE > IRBLBE, #ADataWorksHUEF L TE

£ DUEERNES.... X

@ -
@ Py =
g
- (G5 @ Ao ML = R &
- b
. SRR =
]
e =
B e ARSI 3350
B mmEs ® i
C pai_online_proje... R
[ oss#isRE
_ — LIERETANE . ST, BB
O MysaifizEs __/ O— NE—ENRE IR
. D sosisa =
i@ it
. E— -—v—————— ————
@it
® is=oinaz \
@rs
R— ® mEmassz -
s PRSI [T
SORp |
S BURERTS
© e O —pxri .
) =
[
% KV to Table ésl
% Table to KV A

3. BIB— TR FEIT R,
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PAI-Studio TJ#L AR - & HA M =R

HLEEF3IPAI BA

L ERETRMEED, BATRER, FERERXEER. IRRERHOMNEFEPERLZ,
BHIAERBEFARE, RASEERER, REEE > NR%ES (PAD)

@ e FEERVAZANSFE. hX, HF. FH% () HAEE (1), BREEB

T128NFH,
i. BERR.,

4. ETRNRFERE, NEFHN[FEIZE TRIIRDPEZECIZNNN[EILE., MREFEELMW
J|EILE, BREEN[EIRE, EALRFERNEHTRE.

5 BETREBEREAMNNBEEREE, EETRNBAERY, #HEEE2LAuE:E, BERESH, £E
EERERBNLTREANBLESH.

HhaEE
ERERSR TxBER @ srEan @

EfEEE FRazE SEEE
EHaEE EORYRRS SR
SR :
SRR 3
R 2 %0

ESiEti] 19700115 1970-02:25

£EEE
BEmEE: g
SR :

BT - 00-00

cronFATL:  000000**?

6. RIEFHIERH A,
D 8 GCEEEEVANSHESIKRBRN DRSS, FTMERTA.
i BETEMPNERRN, 2ETA.

i. BETAEEPHEER.

ii. ERZHRANIEED, GAATEHR,
iv. BN,
MBAERANEREESNITERE, BXRING, BRTALANAS ., ERBEBELAHITS,

7. BEUEALSNESE, EENRFIESNETHERNRFZAS. SHUIMERSTHEE,. S
WEFRE, FHEBEERNSEFEHNES,
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PAI-Studio AI{LEE- PAI Studio-No o sas
tebook{s F 314 HL2ZESIPAI

7.PAIl Studio-Notebook{E B 3 #4

HEEI AEIRHENotebookI B8, ZXIFELFEHEXTensorFlowt3., BREIZ& ENotebookE &% #HS
OSSTEMRESURNBEIREEITEEHEE, BN mENABELIE.

BRER

PAI Studio-Notebookfy{E R R FIZI T :

o /S@fINotebookil, #RIEFHIOSSEATHX M (B TRER) NEEZINAEI80 MB, Hl2EFEIMN
OSSim L IR, BE2NHSBNER,

o EEINotebookdl, RIEFHIOSSEETHM.py, targzFH.zipXE, UREBESHNTHREZRMNMNAZXHED
HAT LB 5001,

e 3xfINotebookfg, WRiBIT200FRERIHNotebookREHIRIE, BMEBESEEM., MREEHR(E
B, BEEHFB5Notebook, BEIERNEENS.
BESE
1. HEAVSBEINEHR,
i. ZFRPAlIConsole,

i. EEMSHE, BEEBHF LML > Studio-oJ A EE, HAPAICTRAEERNHE, CIZR
B, BIURERREMNEER (BT%) , HHBGPU, PAFTHES RBEEGPURIRPIEIT,

naEPIPAl

MEBETPAl / EESTRIES / 7] 2
£ ~  PAI ATHR{LEE

ditplus_docs gacyusn

iii. BEHBEIRNERETNNHANRIZES,
v. EEMSHE, BEER,
2. BI#ENotebook,
i. FERNHE, BPEALANMESIR > FiENotebook,
i. AHENotebookXiEESD, MAZIR, #R, HEENE,
i. BEHET—H,
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PAI-Studio TT#l{LE4&- PAI St udio-No

HBEZESIPAI tebook{s F 34

iv. FEXHENED, #E4£0SS Bucket THISMHSR AR MBI EHIRAEE,

#r#E Notebook

LEISOSAE N R2 (B8)

CPU

RSB T:
= HlERF S FHHINotebookRSHI BN XX T itar.gz. .pyXHH.zipX#.

m J1R0SS Bucket SSERTMBAER—MUET, SFEHIMIEMITHZER.
n O PAEFRCPURIGPUR R IT ERIR, GPUTTLAEREAT R R,

3. EEMEMAE, BHENotebook, TEEBIZEMNotebook,
4. ARBEEMINotebookZFR, E1ZITFNotebook, BEEZLF2 ~5HEAR, NTBH

NotebookZ= i RS .
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tebookfs 34y HLESZSIPAI

BrfNotebook

TE{ERENotebooki &

5. F&Notebookiz, BEEFALEE.
BrNotebook

Notebookz95 2Bn| mS5EE

6. fiENotebook, HERARXMARRAEAR—I. HiENotebookdy, HFRIATEA:

o MERHNMMHRMTRENMERENE, TEHINREIEHMBTIRFTETE NtargzXHHNE
*0

o HEHRTTSave to workspace A S EFHEBIOSSHMERT.
~ Jupyter

Files Running Clusters
Save to workspace | Unarchive = Archive  Duplicate | Rename n
21|~ &
O3 cifar_pai.py
1 [ mnist_cluster.py

O [ mnist_clustertar.gz
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222 SIPAI
HEdES BTE

8.ERESHEHERES

ERTEUVIREESAEERPAESEREANN, EERESHNIEE. FLIENNREERE, HE
SEHINERRNEBEENSIALRN. AXNBUNTEESEHALBEE.

Rz R 17 =
o IXANSNMEMHFERERNSH.
HEES R SRAEGL RS,
o BREMBAESH,
HBESL G2 EREESHEE,

CIE St
EHIRMEMSE, BRMESRES M) 1EH,

HANERZERERE

1. BRPAKSIA,

EEMSHE, 2HEBF LML THOStudio-TRLRE,
EPAI AR RE, LHERAEANNHEANEES,
ELRRE, PHEERIR.

BB/, BHEP— AN,

EENREER, $ELBEE, NTHALRLERERA.

o v A~ W N

| o semsema
| O s 2

| © =m0

| @ mmess | @ —sswea

~: TRRAHFLBHSH
PULIER UM BRI AR, RSN ERERASETEE SR, HMERBRSHN A YITERZT
=,
1. EE2RBEL=E.
i. HANEEZEERERME.
i. EAETA, BEHELREE.
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PAI-Studio BJMLEE- ELE S EA = e TN
BxE

i. BEXER/NEREM.

KRPESEEE Aparam, EERRE, ZRASBHNERSIAAE R ${param}, EEATEL
HiEBA${param}, BNT]3IBZEE, TEEHEScp. fbsE,

2 REE

iz |

x 1

5

TEHA param 3l
TEE sex, cp, fbs, restecg, exang, slop, th: B
15

sIAAX  S{param} =
%

2. BRERTE,
EERREL, AAZZRENSIALR.

i El ==

=EX

(1l

ki

${param}

3. BTN, RIEXEREANERANESNEREE.
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s PAI-Studio o]l BiE- e ES5ER S
HLERFSIPAI e

BEE

e e T e e e I e T T

[3] OK

[3] run subjob: #3[sql]([dw_scheduler_pre_dev] drop table if exists pai_temp_67621_976589_1)
successfully!

[4] start subjob: #4[odpscmd]

[4] Start OdpsCmdHandler:jobld=976589-1601308

[4] local log file =
/home/admin/alisatasknode/taskinfo//20190515/phoenixdev/17/08/03/zm00ddktgu7ef73xe3f
s5cwb//T3_0805992405_jcs.log

[4] user accessld :LTAlsaKqcavxJLis

[4] execute command : set biz_id=13" = mww - = 5 PAl -name
type_transform_v1 -project algo_public -Dlifecycle="3" -DreserveOldFeat="false" -
Ddefault_int_value="0" -DoutputTable="pai_temp_67621_976589_1" -

Dcols_to_double="sex,cp,fbs restecg,exang,slop,thal,ifhealth,age trestbps,chol,thalach,oldpeak,ca

",
]

[4 . " - - " T

[4] Data Health Manager:Your health synthesize score is 86, so, your job priority is 3

[4] OK

[4]|D= e - W g N mEE

[4] Odps Instance Id = = EEE CEE W s

[4] OdpsInstanceld: 20" EAE (ol =5l u =

[4] Sub Instance ID = EE ED TN S E E meEm E NN e e W
[4] SubOdpsInstance | EFr e = e ITH ' mehen By F)

callback succ
[4] http://logview.odps.aliyun-inc.com:8080/logview/?h=http://service.odps.aliyun-
inc.com/api&p=dw_scheduler_pre_dev&i=

B2 ERBAESHESR

EREERTUATEMNRENIRS BPXENAR, APALREEENE/REEENATELIZTI
BiER, BLRAENSERBERRENSHESRRET. ARFUUTIERAM, REFESERDTIRE
#HiE,

| O testnew-1 |

| saLe=1

1. EEEHLE.
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HLEZ S PAI

v label v ds
‘A 20190519
20190519
20190519
20190519
20190519
20190519
20190519
20190519
20190519
20190520

1
2
3
4
5
6
7
8
9

2. REEREE,
BARSBES N0 SHAHTAREZSH, ARFIERNEER Ndate, TEE 20190520,

W

[
il

TEE date

TEE 20190520

L D WA B

SIBEAR.  Sldate} Oy

3. HESQUAIRAHPEREREE.

B 7% 28 w1t

— I NSUIEC BahME R t1~t4, FAARU: select *x from ${t1}
——B Pt ] AE #5H A ODPSKR{EMH

—NRFEENS XEE, BEsqUHAEEH S XEHS

— A ERR L ESERAMHEEN D XS
——ZA4AHZIFODPS SQLMFRBIEE

select x from ${t1l} where ds=${date}

4. ELRBITER, EELR.
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PAI-Studio TJfif BR- BLESEH S

222 SIPAI
HEdES i

MIBIFE - pai_temp_67897_980942 1 - ({RERAI—EXR)

1 1 1.1 F 20190520

5. REBR&AEE, EH2ETE,
@ B UTNNEERSE, FARESEESSIESEE.

i BABLIREE

|
HEABLIFER

HE, RRSRTEERZSH,

SETERTEERE X

EsilElEsmrhES T T EEEE:
date
ERESHEERS FASSENSHE, SITELEEREE

i. BEERXRAETS, FHEBESH.

HIREFS (PA)

date=$bizdate

BITREMES, EFER.
HERUUBIREEMRIANEZETMER, FERATIWSHE20190519,

[1] OK

[1] run subjob: #1[sql]([dw_scheduler _pre] drop table if exictc pai_tomp 67907090042 1 DAL TIMESTAMD_DLACEMOLDER). cuccaccfully.

[2] start subjob: #2[sql]([dw_scheduler_pre] create table flai_temp_67897_! MESTAMP_PLACEHOLDER lifecycle 3 as select * from testnew where ds=20190519
[2]

[2] execute SQL atter replacement : create table pai_temp_€7897_980942_13000056 lifecycle 3 as select * from testnew where ds=20190519
[2] execute endpoint :

[2] odpsInstanc callback succ

[2] Your job pr

[2] current class is OdpsStartHandler
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PAI-Studio Tt B4=- 1ZE 5 E (Fa

StNN) HL2ZESIPAI

O EBIEBFEE (FastNN)

PAREEI B FEFastNN (Fast Neural Networks) 2—PMEFPAISoarfIS A RHEZMEZEE, BRIFastNNEZR
X#57Inception. Resnet. VGGHLHE X, FEASBESHAMRELSHNSLHEE, BRIFastNNEEZRET
PAI-StudioF &, HETMEEREZFADER.

A IR IR

AT HEEPAESIS EitFFastNN, cifar10. mnist. flowers#iE 2 TaH ik Atfrecord EEMEEAT
0SSE, TEZPAREHIE R HOSSHIER L HHE, FAEOSSHEENT.

HiEE PIES lgrE ML s FREEE

e Jjti: oss://pai-online-
beijing.oss-cn-beijing-
internal.aliyuncs.com/fastnn-

data/mnist/
mnist 10 3320 350
e |i§: oss://pai-online.oss-cn-

shanghai-
internal.aliyuncs.com/fastnn-
data/mnist/

e Jt&E: oss://pai-online-
beijing.0ss-cn-beijing-
internal.aliyuncs.com/fastnn-

data/cifar10/
cifar10 10 50000 10000 ) )
e |i§: oss://pai-online.oss-cn-

shanghai-
internal.aliyuncs.com/fastnn-
data/cifar10/

e JtE: oss://pai-online-
beijing.0ss-cn-beijing-
internal.aliyuncs.com/fastnn-

data/flowers/
flowers 5 60000 10000
e |3§: oss://pai-online.oss-cn-

shanghai-
internal.aliyuncs.com/fastnn-
data/flowers/

FastNNE B #iE Bt frecordE X 94038, HEFTFRecordDataset#ZE LM dataset pipeline ABEER )|
HidE, NFEUEEHIERLENE, B9, AT EEFastNNEESIESFAEAEREE, BIEEESH
BN, REFRIEFIFEEFHNEIESEIEE, Bl

o B Ntfreocrd X HHNHEAHEE A,

o F P workerltIBftfrecord S #EEAR—E,

MEHIEE X B Atfrecord, aI&EdatasetsBR THIcifar10. mnistFflowersE & X 4L dat aset
pipeline, LAcifar10#izA%l, TMAEMT,

{RiZcifar1 0%iE M key to_featurest&X AW T,
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e PAI-Studio T HER-EREE (Fa
HLERFSIPAI StNN)

features={
'image/encoded': tf.FixedLenFeature((), tf.string, default_value="),
'image/format': tf.FixedLenFeature((), tf.string, default_value='png'),
'image/class/label': tf.FixedLenFeature(
[1, tf.int64, default_value=tf.zeros([], dtype=tf.int64)),

1. fEdatasetsBR T RIR IR X cifariO.py, HHEERE.

"""Provides data for the Cifar10 dataset.
The dataset scripts used to create the dataset can be found at:
datasets/download_and_covert_data/download_and_convert_cifarl0.py
from __future__import division
from __future__ import print_function
import tensorflow as tf
"""Expect func_nameis ‘parse_fn’
def parse_fn(example):
with tf.device("/cpu:0"):
features = tf.parse_single_example(
example,
features={
'image/encoded': tf.FixedLenFeature((), tf.string, default_value="),
'image/format': tf.FixedLenFeature((), tf.string, default_value='png'),
'image/class/label': tf.FixedLenFeature(
[1, tf.int64, default_value=tf.zeros([], dtype=tf.int64)),
}
)

image = tf.image.decode_jpeg(features['image/encoded'], channels=3)
label =features['image/class/label']
return image, label

2. ¥Edatasets/dataset_factory.pyf i Edataset_map,

from datasets import cifar10
datasets_map ={
'cifar10': cifar10,

}

3. HUTESHIAR, IEESHdataset_name=cifar10ftrain_files=cifar10_train.tfrecord, BN T{EF
cif ar 0¥ TR BRI 45,

@ H NECEEETREMNRRINIE, TETIMdataset pipelinetiiigig (£
Z utils/dataset_utils.py) .

B2 X458

PAI-FastNN3Z#FIA TR B ES

o MIRESH: HBTEIEENEARBHNSH, HWI%EFHEERZdataset_dir,
o HIEMIESE: HIEMLE R Kdataset pipelinef8x &4,

o RIS BARILKEARSE, €Fmodel_name. batch size¥,
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o FIRBH: FIRREMEXBMRBSE.
o MURSH: MUBREEXSH,

o AESH: XTHHATHNSH,

o MEEEMSH: BEBESHMBMRSH.
BEXHIRAUWT,

enable_paisora=True

batch_size=128

use_fpl6=True

dataset_name=flowers
dataset_dir=oss://pai-online-beijing.oss-cn-beijing-internal.aliyuncs.com/astnn-data/flowers/
model_name=inception_resnet_v2

optimizer=sgd

num_classes=5

job_name=worker

o HIRESH
B el iR
EEBMASBRIXGNER, BUES
dataset name <trin ¥5: mock. cifar10. mnist. flowers, EUEBEIES
- ° Mimages/datasetsB R T NIRRT M. BiA
fERENEIHREmMock,
dataset_dir string EEMASIBENEXTIER, ZIAAANone,
E“m-samp‘e—per—epc’c integer EESMRESHAYN, —RARESEILNIA.
num_classes integer FEEMATLEL, BIAKAI100,
. ) BEMBIINGHENXHE, XHENREFAES, 4l
train_files string

#n0.tfrecord,1.tfrecord,

o HIEFALIESEL

B x= P!

Bt

fmodel_nameX @ EHIETMLIEN FiEE, BUETE
EliE2 W images/preprocessingB & T B preprocessi

preprocessing_name string ng._factorySXit, BINEE None, ERAHTHIR
W4,
chuffle buffer sipe teger EERBIBTKSE, DB NRE #1TshuffleB &7
- - 9 MR, BIAA1024,
num oarallel batches integer Hhpatch_sizes®fA Amap_and_batchBF174 2%,
—Paratiel K hENS BRI AT, BiAR8,
prefetch_buffer size integer B EHIRMK & BRI, EINR32,
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B e} ii:py
num_preprocessing_thr integer B EHIRTKE R ITHTHUIRMBEIN LS, NS
eads 9 16,
datasets_use_caching bool EETHUAREAFSE, $TRABENEEERE. R
- INAFalse, RRAITFH,
o 1EEISH
B B3] iR
E5%8, RESRE:
task_type string o pretrain: WAL, ik,
o finetune: HEEIFMR
BEHTIIGHNER, BESE/Images/modelsTH
model name strin a1, MRa] LB E images/models/model_facto
- ¢ ST B X A8 Bmodel_name, BRA
JAinception_resnet_v2,
num_epochs integer MEREIILZRRE, FKiLA100,
weight_decay float BRI GNNENRMEL, 2iAH0.00004,
max_gradient_norm float EEREEBA—WEHTHEEHZE. BAANone,
- - ERANHITHER,
batch_size integer R—RERLEREIEE, BAA32,
model dir strin B checkpointdi&1E, ZKINAINone, FRAHITE
- 9 B,
ckpt_file_name string E#checkpointBIX 44, BiAANone,
o FIRBY
B i) ii:py
warmup_steps integer HREFIRGELL, BIARO0,
PIRPRHNHX. BE
. Ht2t (Tensor2Tensor) , FRHIBHKAEBEEZEIR
warmup_scheme string

B91/100, #Af5exponentiateiE BREIEEZIRA
1k,
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B ESid] R
IR ARN. IEE:
o luong234: 7E2/3MBERKZE, FHRIRERE,
ZREAERAT/2,
decay_scheme string o luong5: FE1/2HRERKZE, FHESIRER, =
RAEEA1/2,
o luong10: FE1/2HR2EREZE, FHRI0RER,
RRARHN/2,
lcti.(a)rrnlng_rate_decay_fa float BEFIEZEAL, BiAR0.94,
learning_rate_decay ty strin BEFIRZHEE, TE
pe 9 {&: fixed. exponential (ZiA) Fpolynomial,
learning_rate float BEEIRYBE, BIAF0.01,
end_learning_rate float BERBNZIRENTR, 2KiA40.0001,
o UBSH
B ESid] iy
EEMAB/EIR, o[ik@E: adadelta,
optimizer string adagrad. adam. ftrl, momentum. sgd. rmspro
p. adamweightdecay, ZRiAArmsprop,
adadelta_rho float adadeltafI=F &%, FRINF0.95,
adagrad_initial_accumu float AdaGradfR Z=RHEIA1E, BIAN0.1, RAdagradaflt
lator_value KREASH,
adam betal float —RHEMVNIEH=EZE, BiAK80.9, FAdamiftik
- BEASHY,
adam beta2 float ZREETVAER=EE, BKiAA0.999, EAdamil
- wREASH,
opt_epsilon float MUBHEE, BIAN1.0, 2EAdamLBERSH,
ftrl_learning_rate_pow float SIRSHPNRESH, BIAR-0.5, BRrUiKEERS
er #,
ftrl_initial_accumulator float FTRLEREZBAIRIA, BIAR0.1, 2RrUEHBRERS
_value .
ftri_L1 float FTRL NIEMIR, BRIAA0.0, EFtriBEEHSE,
frl 12 float FTRL 2IEMIR, ZKIAA0.0, BFtrfimERSE,
omentum float MomentumOptimizertfzI E84, EiAAR0.9, 2
Momentum{t b & BESE,
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NMREEEEBETEHRBENER, MoILUBII 4K dataset . modelsflpreprocessingiZE1i#—$F k., 7l
ZHIHRE T BFastNNENEARRE (LimagesAfl, KBANAXGA train_image_classifiers.py) , B&LK
BRERENT,

HLERFESIPAI StNN)
B ESid] R
rmsprop_momentum float RMSPropOptimizertisi 2241, 2IAF0.9,
rmsprop_decay float RMSPropBI =B REL, #KIAN0.9,
o HESH
R ESid) R
stop_at_step integer IERIERE, BIAA100,
log_loss_every n_iters integer FTENlossIE B RIEACHRE, BIAR10,
profile_every n_iters integer FTENtimelineBE IR, BIAAO0,
profile_at_task integer mtitimelineBIM /XS W 25|, BIAA0, X Rchief
worker,
log_device_placement bool E& % Hdevice placement{5 8, BRiAAFalse,
print_model_statistics bool EEHE)I4&TEEFER, EilAfalse,
llZkhooks, ZRIA
hooks string J3StopAtStepHook,ProfilerHook,LoggingT ensorHo
ok,CheckpointSaverHook,
o MREBMSH
B Bt iR
use fp16 bool EEETEBEIL, BiAATrue,
loss_scale float WZkplossfEscaleBI RE, EKiIAA1.0,
enable_paisoar bool A #EMpaisoartEZE, EFikTrue,
protocol string Zilgrpc.rdmagEB o LMERgrpc+verbs, IRAEIER

BE=,
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# iR#Emodel_name#lfAftmodelshXt R iER 1§ ZInetwork_fn, FHEIEEREIHN S train_image_size,
network_fn = nets_factory.get_network_fn(
FLAGS.model_name,
num_classes=FLAGS.num_classes,
weight_decay=FLAGS.weight_decay,
is_training=(FLAGS.task_type in ['pretrain', 'finetune']))
# iR#Emodel_namezgpreprocessing_name#IiA L ER EIE TR R K $k1S Epreprocess_fn,
preprocessing_fn = preprocessing_factory.get_preprocessing(
FLAGS.model_name or FLAGS.preprocessing_name,
is_training=(FLAGS.task_type in ['pretrain', 'finetune']))
# iRfEdataset_name, EIFiEHBtfrecordi&zX, R AMpreprocess_fnf#tr#iEE [ EI#HEdataset_iterator,
dataset_iterator = dataset_factory.get_dataset_iterator(FLAGS.dataset_name,
train_image_size,
preprocessing_fn,
data_sources,
#iAMAnetwork_fn, dataset_iterator, EXitElossHE$loss_fn,
def loss_fn():
with tf.device('/cpu:0'):
images, labels = dataset_iterator.get_next()
logits, end_points = network_fn(images)
loss = tf.losses.sparse_softmax_cross_entropy(labels=labels, logits=tf.cast(logits, tf.float32), weights=1.
0)
if '"AuxLogits' in end_points:
loss +=tf.losses.sparse_softmax_cross_entropy(labels=labels, logits=tf.cast(end_points['AuxLogits'], tf
float32), weights=0.4)
return loss
# AFAPAI-Soar APIx#2&loss_fn. tf[R4%optimizer,
opt = paisoar.ReplicatedVarsOptimizer(optimizer, clip_norm=FLAGS.max_gradient_norm)
loss = optimizer.compute_loss(loss_fn, loss_scale=FLAGS.loss_scale)
# BiEoptHllossHZTN L E X training tensor,
train_op = opt.minimize(loss, global_step=global_step)
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