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CHAPTER
ONE

v v A 4 v N\

EOLEmRCSZCZSECNAEZRCSEERE

elieUGziéerRi704yte AgaNUzOlemRiijNe£ZeaNazEeLCEAL AC
el UGizéciAcZ63; Talllbook/recommender_system,aLietiai; £¢TleraeCIARCEACBooka UGeali; £
&/t ad ZeTZcINARECN2Zic§8efEaRfiz8 2§86 Y Ewtisizeameizaasdentar TeTliijZiyle AgaN Uz OlemR
eCNaZrazNczm
al0ic;Sczll ek Axllfijme UmaR SASTASNC T(3mRATE a8 Daelaijme Ume LT ad 3¢ZDeCNaZayNiijNAT
SystemiijLazTe£ReANcT§aAC
aylzeAgaNUeeOlele§zgz§aeYra;EaeeAre;EGa:zd’9§Z(;Z§11JLInf0rmat10n Filtering Sys—

temiijL gZDalReZEuJ NaoCaRrazengaIJ lacLad’ ZééEa§ §11] Na@Cnga i saAAe§§azRaAAgT§aIEaSN
Feed etAxOlemRcml ACijteAgaNUaeOlemReszcz§6AZe£GAl EedRaIAAeNU2OY ¢ TlelieaNiy7iijNaR S

NN 22N 2 P

1994azt aeYOanJeNRec Gad’ gal@eeOlangZDGroupLensg§zgz§ [1]ayAsLiiechesd dyze Y fiyte AgaN Uz

.....

+ smRARNe£Gazd 2OlemRiiji.Collaborative Filtering Recommenda-
tioniijLiijZeféeUzaesTe YiazT¢TlelJAdzLesZcZD et A=lfi7NijAiijNélJAce A= Ti¢ZEASNALE2dR
iijLUser-BasediijL ¢ZDa2OlemR [ 1] 4SNa§z4a70¢L T aS AiijLItem-

BasediijL cZDaOlemR [213AC e UzaesTcZDiay AaytaEsé T6i4ij Y ab £ Y a6 Caymi; ietUazO0= 1) 23Z150:
. é’1§iéii(”)éElv::é6Zé;§G2eZd’a,e(’jiévl,f{[4]'1‘ijLC(v)rvltentv—based, ) FilEering § Recomn}epda— -

tioniijLiijZeréeUzaesTalLl ¢cTIATEAaSA¢ZDAEEadZeRRe£fiijNel jesadGzell @ DREZL ¢ZD¢l 7a; Afi;
o ¢zDARLaOlemR[5]iijLHybrid RecommendationiijLiijZe£R¢ TlaymiRN¢ZDe; SaEEaSNae b A= ITFAESaR
e£S47747¢0 @i&iijNatsazeimeizaallia; Lad Zé¢Ea§86C;4RUS,; UazEanlad g¢ZDe L R3E.§AACmeaJic TN

1.1.1 YouTube¢ZDausazecédczReiSczlJajteeAgaNUz=OiemReszcz§

YouTubez Yy UcTNayEeIJAad 3¢ZDegEééSayE.aijaaA AALE#ZznaSNaRS¢Or¢; SciiZiijN YouTubeijitz.



https://github.com/PaddlePaddle/book/blob/develop/05.recommender_system/README.cn
https://github.com/PaddlePaddle/book/tree/develop/05.recommender_system
https://github.com/PaddlePaddle/book/blob/develop/README.cn.md#%E8%BF%90%E8%A1%8C%E8%BF%99%E6%9C%AC%E4%B9%A6
https://www.paddlepaddle.org.cn/tutorials/projectdetail/460300
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aAZéAL ¢T§eeLRejSczldiijLCandidate Generation NetworkiijL
aAZeAL gT§aeLRg‘ ngIJ arEa:OlelRerecYazzaelaayzayAaylgszaLneeIrzedAad’ ggZDad’ ngzaLEgsze[

e@UaELuJNarEé gCgIJ NaOEaRsaRLaeRIJ ¢t cemeora‘ Te;EngzaOEaRsa;EaaaAruJNaeYaarDayzaRSeGRa]
11eNCaZt aAC20&iyjNigiijNaiEeL A=IIL cL 73; Adaled 7z NijeO8iyziy AaytaR SEGRiijNazie; SaEEc7Zé

20SazRc;SczlJiijLRanking NetworkiijL
®0847R¢;SczllcZDczSedDesziijijazOAAZEAL ¢ T§2 LR ¢; SczliijNi; Ee Y a6CcZDc Z62dGa Y arzaA!

IDaAAijEeiiaesCclIN2UGeUt cmLiijL aACe£Z477¢L 28, A¢ZDad DeRE=U73ijRASNAAZEAL ¢ T§=LR¢;S
logistic regressioniijLiijNasCafzel A=l AAZEAL e gEé¢Se£ZeaNaL SALEijN#zOén YALFa7 TeOSa7RARC

1.1.2 édmaRLaOiemRaiaadN

ellineb.CiijZij£cTiambcgicédezRe; SczITiijl.Convolutional Neural Network-
siijL eiéameaziacTea; saRmegicZDealed 7aACHyNEi¢iijZi, =enaizNeme UGl namicgicédczRe; Sczl)a78aRE

2 UGeldnamicgrcédczRe; SczIJiijLCNNiijL

like topologyiijC gZDaeTrzeloaACacNa@CuJNaZGaCRaRrazeeganzazNgzt Ci SZBal_] ¢ZDAaCRet 4¢C7iijNeGlcl
amicgicddczRe Sczllayzee AcTSamicgftiijiconvolutioniij 4SNasaaNUiijLpoolingiijl 2 Smi; [JedDa LR

1.2 aRCeACa=UGcNS

1. P. Resnick, N. Iacovou, etc. ﬁAIJGroupLens: An Open Architecture for Collaborative
Filtering of NetnewsaAl, Proceedings of ACM Conference on Computer Supported Co-
operative Work, CSCW 1994. pp.175-186.

2. Sarwar, Badrul, et al. 4AIJItem-based collaborative filtering recommendation algo-
rithms.AAIA&Proceedings of the 10th international conference on World Wide Web.
ACM, 2001.

3. Kautz, Henry, Bart Selman, and Mehul Shah. AAIJReferral Web: combining social net-
works and collaborative filtering.AAl Communications of the ACM 40.3 (1997): 63-65.
APA

4. Peter BrusilovskyA#(2007).AdThe Adaptive Web. p.A3325.

5. Robin Burke ,AiHybrid Web Recommender Systems, pp. 377-408, The Adaptive Web,
Peter Brusilovsky, Alfred Kobsa, Wolfgang Nejdl (Ed.), Lecture Notes in Computer Sci-
ence, Springer-Verlag, Berlin, Germany, Lecture Notes in Computer Science, Vol. 4321,
May 2007, 978-3-540-72078-2.

1.2. aRCeACaUGcNo 3


https://github.com/PaddlePaddle/book/blob/develop/02.recognize_digits/README.cn
http://ccs.mit.edu/papers/CCSWP165.html
http://ccs.mit.edu/papers/CCSWP165.html
http://files.grouplens.org/papers/www10_sarwar.pdf
http://files.grouplens.org/papers/www10_sarwar.pdf
http://www.cs.cornell.edu/selman/papers/pdf/97.cacm.refweb.pdf
http://www.cs.cornell.edu/selman/papers/pdf/97.cacm.refweb.pdf
https://en.wikipedia.org/wiki/Peter_Brusilovsky
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.435.7538&rep=rep1&type=pdf
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6. Yuan, Jianbo, et al. ﬁAIJSolving Cold-Start Problem in Large-scale Recommendation
Engines: A Deep Learning Approach.AAIA#arXiv preprint arXiv:1611.05480A4(2016).

1.2. 4aRCeACa=UGcNb 4


https://arxiv.org/pdf/1611.05480v1.pdf
https://arxiv.org/pdf/1611.05480v1.pdf

CHAPTER
TWO

ALEAYCAIURAEUSAZEAREAZAAZNGCZu

2.1 alLEayCaijReomczCaeCet
2.2 ad’ZzlJzad’ZamaeomczC

2.3 aRCxTi=lJuakaaZieomczC




CHAPTER
THREE

PADDLEREC ALSEC;AZNCZn

3.1 &0iemRcszcz§aEixtAciNaeiaadNeeEcZU

1. ad'mcOfizExOlemR¢szcz§cZDczRAE  21aadNiijNaeCdeepfmiijNwide& deepcml

2. zfRRa()ZaZEaueangTNelNerAegEGgZDaodngeelqaleljNa@Cdnn Ir, dssm,
mmoecml;aAC

3. dugeylimeellicTN2IJA 2 Ure6z2 UGzl R2dliijNaeCple, gatednnaAC

l v

3.2 akiéiZczSaRLiijNaeUzascacnéA§erCcaTaSNaytczeeCics

xL.SizneRRi; Za7Eable AAGZ; ASNEIZe AAGZ iy d comeomezCaladijR,
eOlemR¢ Tzl £cTIabIeAAZ; 4£16A§eFCeiTiijNi £ TIéIZe AAGZ; 2 RR:mGae A§eCiyEcz£6ClIc3aAC
el SizieRRi; Zi7EALIgIZ4y AeGt ¢ZDaladdNiijNal {efRiyteladdNcZ64; T¢ZDnet. pyiymaACaEiz A A

dtieAAAZ cZDe6 26aeAlearaSNpythoniy AeGriijNa TreNAide Uizl SamiaSN

v AN

3.3 ad’Z¢gmaijAaRScOracCaeTreNA

¢ linux/windows/mac

« python2.7.15/3.5/3.6/3.7, 2OlemRi;£¢ Tipython3.7
* cpu/gpu

3.4 czRaEy=TiemtéZE

alJdatasets¢Z64; TiayNiijNel SizieRRi; ZiZEczRAE 2 Tiem6éZEcZDizNemaSNiyNe; 4S42d iijN el
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3.5 aLEayCaijReomczC

el SizieTreNAILEAyCaijReomezCeTliazOcercz£eomezCaSNiyE.cre

3.5. aLEayCaijReomczC 7



CHAPTER
FOUR

ALLAEAAAZ: ELAAIJRAZNCZn

Paddle2.0¢ZD¢L 78 847Ny Ae Y AR SayCaEle UicZDak iz AAGZ 2CiaLZ, Pad-
dleReceOlemR213adNa7Si7§aRN2Utie TreNA#ZEaL e AAGZ; 2ladijR
4.1 amseUuaRméeLiijNagnéA§erCcaT

¢Zy2; CiazOazNALméIZe AALZ cZDaUz4ijRiijNaELIe AAZ 27t AL ac Atet zaSN2; 26 GRANUiijNa Tre.
4.2 acnéA§ajecTiakimAAaZ;

eomezCaSNécDatNeZDcZyaEséEme; 6all e iRiyteladdNe UGiziijmeZDconfig. yamliymé Eme; 6iijNefe
4.2.1 akimAAazZ;eomczC

& TreNAAiz22DR¢Z64; TayNe£ReaN, z84yNaS;dzd ézYe6d dlJiPaddleRecaizcZ6a; Tayme£ReaN

python -u tools/trainer.py -m models/rank/dnn/config.yaml

stle AASZ, 2omczCeZDeZyaEsizcaAal Ttools/trainer.pyiijNizNeeiadijAaR SeAEaR fiz&all e £ Zaytae U

4.2.2 akieeAASZ;écDaetN

python -u tools/infer.py —-m models/rank/dnn/config.yaml

/4

4.3 aSjazd’éaNaLoeTzéEncid

aeTraeNAaIJ 1aS;azd’ éaNaRraLlaﬂ:UouNa‘ £<;T1aS i dzd’ ayngDaAIJ -
04AIARCa TriC2Tt yamleUGiziiymcZDéEme; 63 ACeNE; £¢T1aS 42d 41j34R CayOyamle UGzl NGAGZA
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# @SaeIJL’ é614d U4 £cTI"-0"4RCaTIéMMc; ScZDaCEARtEYNT 1 jNaNL’ cE§config.
wyamlaeUGaziicZDEEmc [ 611 jNuse

< gpudRCaTraAi jdyZfalseii jNaTES [ £cTlcpuefReaNaAC

# d;£cTI"-0"4RCeTFeNG&6Zconfig. yamlelUGazidymuse

wgpucZDaAi jayztrueii jNAZEEYZ4S j42d’ éaNdi jJA4RCcZDE1 jYaELesJaest ’ énYii jNAFE&E [ £¢T1g
python -u tools/trainer.py -m models/rank/dnn/config.yaml -o runner.
—use_gpu=true

python —-u tools/infer.py -m models/rank/dnn/config.yaml —-o runner.
—use_gpu=true

4.3. aSjazd'eaNacoaxTzéEmcid 9



CHAPTER
FIVE

EiZEAAAZ; ELAAIJRAZNCZn

6172 AANZ | cZyeiTable AALZ 2 AgeCieZt 3&;iijNALEAYCaijReomezCcZ6i L maR e TieNASIZe AASZ

5.1 agnéA§ajLcTlélZaeAAaZ;,
eomczCaSNécDatNcZDeZyaEséEme;6allileiRijteladdNe UGiziijmeZDconfig. yamliymé Em; 6iijNefe
5.1.1 éiZeeAAaZ;eomczC

& TreNAAllizzeDRcZ64; TayNe£ReaN, 4z84yNaS;dzd é2Yesd alliPaddleRecedzcZ64; Tiyme£ReaN

python —-u tools/static_trainer.py —-m models/rank/dnn/config.yaml

s 2 Y~

672 AAGZ comezCcZD¢ZyaEsizécaAalTTtools/static_trainer.pyiijNizNetiadijAGRSEAEARfaz841T[e£7:

5.1.2 éiZaeAAaZ;écDatN

python -u tools/static_infer.py -m models/rank/dnn/config.yaml

5.2 aSjazd’eaNacoaeTzéEmcjo

& TreNAAINIAS izd 2aNARfAEIe UtiijNa; £¢ TIaSdzd dymc ZDAAT-
0aAlaRCaTieiCaTt yamleUGiztiiymcZDéEme; 63 ACeNE4; £¢T14S 42d 41jiaR CayOyamle UGizliezNGAGZa

# @Sa@IJL’é614d’ Ud;£cTI"-0"4RCaTrEMMc | 6¢ZDaCEAELEyNT1 jNeNL’ cEdconfig.
wyamlaeUGazicZDEEmMc 611 jNuse

gpudRCeTraAi jdyZfalseii jNATEE [ £cTlcpuefReaNaAC

# d;£cTI"-0"4RCaTFaNGabZconfig. yamlelUGaziidymuse

wgpucZDaAi jayitrueii jNAZEAEVZ4Sd2d7 éaNd1 JA4RCcZDa1 jY&ELesGast  én¥ii jN&rEE [ £¢TIg

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

python -u tools/static_trainer.py -m models/rank/dnn/config.yaml -o_,
—runner.use_gpu=true

python -u tools/static_infer.py -m models/rank/dnn/config.yaml -o_,
—runner.use_gpu=true

5.2. aSjazdeaNacoeTzéEmcid 11



CHAPTER
SIX

ALEAYCAIURAELAAIJRAZNCZ

aj SaalqadNaAAaeIraelogZDegDaalqe(J(JaLralTaeIJ Zé(’)lnggZDgSﬁééLaZNaROanaLanCaljReOIc;zCae
GPUad ZalJ ze0lng11JZa@CaedIJ zeClayNeeIJ Zi; £gT1GPUe£ZeaNad Zell7ad ZalaéfilnguJNColleCtlveaelaa
GPUaRCzeTreeIJ laLaaZhlJ LGPUBoxiijL; 11JZa@CeedIJ zeCngDzeOlelRazzaLaaylglAgURaRCee'[recCad gll]P
Collectlveaelaalj RillizA geC; aSNaeYC alYayLeeUaae§Taezaeu§e@A‘aesCanu11JNanlelRa‘ £ngeeIJAanrgZDC

YN YV

ellieTZcINessegtaeCi; Taj£cTlazéayLayL ¢ smaeladijRiijNaeCadlleCliyNallZetsiEsimeizipaddlecZDal
6.1 cLLaeldneeAaesC

al)icijUAEZALEayCaijReomezCciNazRazNAL miijNe Tl LiélJAse AcasifiatsczRa6L e¢Epaddlepaddle-
2.0.0-rc-cpuzl.Upaddlepaddle-2.0.0-rc-gpuaRE4z84yE.cL Lalli¢ZDécdzalijAx7RzaEediiAC

6.2 ParameterServeraiaaijR

iy7i7EeRRéNY 2laddNcZDeomezCa TLcOGiijNALEayCaijReomezCaz Te£Re AN TSiijNAE Gz ymas 2ziz0
aeazaeloaRCeeTraaZt anrgZDanzalj RaylaRNuJNaRrazeaLanzaRNaele/alj Caele/Geoalj CamdiyL ggll

s pa
vvvvvvvv

2. é’lEgﬁéZéIJAéeA‘a;£nggZDé6lgiCéLCgCZéiSNaeIJlﬁLaéLCgCZaeTféGRi‘ijNéiﬁﬁl]fﬁﬁféﬂég;'eizd’éiylé(;
6.2.1 aUzakayamléEncio

dj£cTIParameterServerziadijReZye; CamT 2l zladijREITASe A tzak 44y A7 ZcZyaEséEmg; 6iijNallizla
yamlaymeizal da¢CayNacdé GREEme; GiijZ

runner:
# SAZcTIérmc; sdymarmet Ye£rii jNaCsdZEeJESRFasSscIINeEZéViaeTicIN
sync_mode: "async" # 4RréAL’, string: sync/async/geo
geo_step: 400 # &RréAL’, int,

v o

dzCTENgGE] I (continues on next page)
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(continued from previous page)

split_file_list: False # &RréAL’, bool,

/////

e&NSarREy1etCcCzE786C jaNéaeI L’ 8E1éGReTTamMb1 1 jNALZETTA&S: ¢ j 64y ZTrue
thread num: 1 # &d’ZcZfcINérmc;é

# readercsz3dNiijNALE&yCa1 jREYNeOlemRQueueDataset

reader_type: "QueueDataset" # DataLoader / QueueDataset /_,
—RecDataset

pipe_command: "python benchmark_ reader.py" # QueueDataset,,
wa@ladi jRAYNeZDaeTrambpipeds;dzd’

dataset_debug: False # QueueDataset aladijREyYN Profilerdi jA&Es

v

6.2.2 amTeelJzeiaeeN§aLEayCaijReomczCaRrakiaS;azd’

il)lzsaxelIL ad ZaRiel)7aZ15zNAL miijNaR fiz84; £ TIamTe ) 7elaeN§AL EayCaijR2laiijRiijNa; £¢ TiPar

fleetrun --worker_num=1 --server_num=1 tools/static_ps_trainer.py -
—m models/rank/dnn/config.yaml

6.2.3 aLEayCaijReomczCaRraLiaS;azd
o éeUAELcasafiaRDayIeE.CcCzizNEUr e Yo ATEAZcZDiijN¢Zyi2Si2NeUt 6 AZe£GIPAR126£6UG
o alllefRayiECeCzayEéCiélJAceAeNARIIL dzEciA G Ox Tiems
o alllefRajiECeCziyh el 52aNaeCayNaS;dzd’, 4z84yNAS;dzd’é2Ye6d dlJ{PaddleRecaizcZ64; Tayjmes

fleetrun —--workers="ipl:portl,ip2:port2...ipN:portN" —--servers=
o"ipliportl,ip2:port2...ipN:portN" tools/static_ps_trainer.py -m_
—models/rank/dnn/config.yaml

/4
O m

6.3 CollectivezelaaijR

deCadl2ClayjNellZaRfiz8aRN 2 Utid; £ Tiad ZaijiGPUiijNa£né A §cZDeomezCa ClcZDaladdNiijNaRs
alJIPaddleReciyLij£cTICollectivezladijRaRiaEIALEAyCaijReomezCElJAce AGZZ emiijZ

2. if6xTzreaderAl SALE=Ti=m6éZE
3. AEsa6ZélTAseAd; £cTicZDgpuimaTiiijNaz (6, ¢;6¢Ofa¢CaRY6GR
4. AIVARFALIAS 4zd dyme; SAEScZyaEséEmc; 6iijNaRfaEleomezC

6.3. CollectiveaiaaijR 13
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6.3.1 se0zakayamléEmcjo

difcTiCollectiveziadijReZye; CamTellzeladijREIACe Aetizal 2iyAdzZcZyaEséEme; 6iljNéc USELEITAR

runner:
# SAZcTISrmC; Saymarmet Ye£r

# use fleet
use_fleet: True
use_gpu: True

6.3.2 afoaTzreader

¢Z63L mel SiziipaddlereceaadNézYesd 4;£¢ TicZDreaderéCi e Yiczgz L £eGlpaddle.io.IterableDataseti
paddle.io.DataLoader dymnum_workers > 0 2U{iijN=fRijtimRe£ZcINEC;ijZé AMAOEAEISGR¢ZD 2 TiemGé
num_workers ®iiaiijNiz§arse Y fefRaijiamaéC;iijZe0na; UaEIEClcZD = Tiem6aACzClallieomezC e UtiaR feC

v v 4

6.3.3 amTeelJzad’Zama=iaaijRayNaeNGaoZélJAeeAsiLcTicZDamaaR

:o

il e3aellL e£70aNes; ¢;6cZDeCEAEyNAFEH; £c TIamT 21l 74y e A= JL gpuimadACeNEEITAeeAxN
CUDA_VISIBLE_DEVICES=0,1,2,34EmzL geaNesmezCeDZ21iimsaRiAAC

6.3.4 amTalJzad'ZamaeomczCaRrakiaS;azd’

ayNéicazéwide_deepalaadNiyzi; NiijNasTed zaeCi; TARfaLie6mezC, e TreNAAHzz2 DR¢Z64; TayNe

# SZleAA87;2L’ GeaNedmezC

python -m paddle.distributed.launch ../../../tools/trainer.py -m_
—~config.yaml

# é1Zx2AA47; 2L’ GeagNeimezC

python —-m paddle.distributed.launch ../../../tools/static_trainer.
—py —-m config.yaml

esleDRiijZallls; £c TIéiZe AAGZ comezCa UtiiijNeasifizladdNstatic_model. py¢INAZR ijmcreate_optin

def create_optimizer(self, strategy=None) :

optimizer = paddle.optimizer.Adam(learning rate=self.learning_
—rate, lazy_mode=True)

# eAzZeéfGFleet
wAPTeOUaRUALEAYCA1 jRE1 jYANUAZ1 11 JNAFEARCeT &1 j44ESé8deal cZDaSZcaAsi jYANUSZT

if strategy != None:
import paddle.distributed.fleet as fleet
optimizer = fleet.distributed_optimizer (optimizer, strategy)

optimizer.minimize (self._cost)

6.3. CollectiveaeigaijR 14
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6.3.5 ad'ZaelJzad'ZamaeomczCaRratiaS;azd

dj£cTIad Zaell7ad ZimacomezCiijN2ClélTAse AdRead Uiy AaRizeLUAd ZaR1eCad §47ScZypingéAZcZ)
2.0.0-rc-gpuaREiz&aytcl LellicZDécdealaijAzx7ReaEediiijNaRNe UtaiEIJAee Ae£ReaNcZDpaddlerec

o éeUaELcatiflaRDayRECeCziazNEUt & Y e ATEAZcZDiijN¢ZyiazSizNeUt 6AZe£ GIPaR26£6U6

o alllefRayiECeCzayEéCiélJAceAeNARIIL d78ciA G Ox Tiems

o alllefRajieECeCziyh el 52aNaeCayNaSizd izOamT 2] 7ad Zamaal iad Ze1178d 7 ama 5mezCiijNALI]

# aEIxAAS7:
# SZleAAdZ;:xL’ GeaNedmezC

python —-m paddle.distributed.launch —-—-ips="xxX.xxX.XX.XX,VV.Vy.VvV.vyy"

—~-—-gpus 0,1,2,3,4,5,6,7 ../../../tools/trainer.py —-m config.yaml
# &IZ2AAS7;2L’ JeaNeimczC

python -m paddle.distributed.launch —-—-ips="XX.xXX.XX.XX,VV.VV.yyV.yy"_
—~—-—-gpus 0,1,2,3,4,5,6,7 ../../../tools/static_trainer.py -m config.

—yaml

6.4 GPUaRCaxTr=lJmakaaZi(GPUBox)ziaaijR

a@CaedIJ aeCngDanlelRazzaLaaylglAgURaRCaeTre(,Cad’ gujNa i £9T1GPU Collec-
tlveaelaaljRaIJ laeAgeC, aSNzY;, alYayLanaae§Taezaeu§e@AaesCanouNa:OlelRa i £9TlaeIJAanrgZDGPUaR

éIJlPaddleRec‘eiyL'a;£9T1GPUBoxaelqﬁiné’lRfﬁLléLEéyCﬁijRé6ngCéIJAé@Aéinj emiijZ

v v z 2z
.......

2. €6z T7readercszadN
3. af6eT7¢;Sczllia;£¢TicZDembedding

Nz,

4. AITIARFAEIAS dzd ayme; SAEScZyAEséEme;6iijNaRfAE.[eomezC

6.4.1 e0zakayamléEmcjo

4;1£cTIGPUBoxladijR¢Zye; CamTel)2zeladijREITARe Atizak aiy A7 ZcZyaEséEmc; 6iijNéec UABLEIA e

runner:
# SAZcTISHmC; Saymarmet Ye£r

# use fleet
use_fleet: True
use_gpu: True
sync_mode: "gpubox"

6.4. GPUaRCaTr=lJmakaaZi(GPUBox)ziaaijR
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6.4.2 acéaeTzreader

¢Z 63 mGPUBox2[aiijRiyNaRteTreNAInmemoryDatasetzladijRiijNeClaR fizéal lyamléEme | GaymiLs

runner:
# SAZcTISEmc; Sdymarmet Yery

reader_type: "InmemoryDataset"

6.4.3 a£6aeTzciSczlJajEcTicZDembedding

¢Z 63 mGPUBox2[aiijRi;£¢ TicZDembeddingeO&aR ey OaE iz UzlaiijReZCaymaEijaszi

def forward(self, sparse_inputs, dense_inputs):

sparse_embs = []
for s_input in sparse_inputs:
if self.sync_mode == "gpubox":
emb = paddle.static.nn.sparse_embedding (
input=s_input,
size=]
self.sparse_feature_number, self.sparse_feature_
—dim
1,
param_attr=paddle.ParamAttr (name="embedding"))
else:
emb = self.embedding (s_input)
emb = paddle.reshape (emb, shape=[-1, self.sparse_feature_dim])
sparse_embs.append (emb)

# QEUE [ Z6CIALECITACTS

V4

6.4.4 GPUamT=lJzaRrakiaS;azd’

1iNaZszemd 3

ayNéi¢azédnnaeladdNayzi; NiijNasTed zaeCi; TAR AL 6mezC e TreNA A Hz22 DR ¢Z64; TijNe£ReaN

sh tools/run_gpubox.sh

aEd:ymrun_gpubox.shiyjmélJAee AdEsesiaziies,¢;6¢ZDARCaTi=IILiijZ

# set free port if 29011 is occupied
export PADDLE_PSERVERS_IP_PORT_LIST="127.0.0.1:29011"
export PADDLE_PSERVER_PORT_ARRAY=(29011)

# set gpu numbers according to your device
export FLAGS_selected_gpus="0,1,2,3,4,5,6,7"

(continues on next page)

6.4. GPUaRCaTr=lJmakaaZi(GPUBox)=iaaijR 16
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(continued from previous page)

# set your model yaml
SC="tools/static_gpubox_trainer.py -m models/rank/dnn/config_gpubox.
—yaml"

6.4. GPUaRCaTr=lJmakaaZi(GPUBox)=iaaijR 17




CHAPTER
SEVEN

PADDLEREC ETACNOAZCCAA

elichaizNczmieCi; TaijAARSazlie RRA7d 4y AdjteladdNiijNazéakle AAZ iy 7i; N
7.1 2RRazd’2UzaijR
PaddleRec&8UizlicZDAGEALZa§ 72 1IaSNijzPaddlecZDiayAeGriijNeraaRCeACA5 Y ¢ Se UGzad
et £¢ TIPre-commitéSI amRiijNAR el ZClizdca Az AxtNaymiijZé AZ£Giij A
et £¢ TIPre-commitéSI &mRiijNAReAL ZClizdci Az AxtNaymiijZé AZ£Giij A
&t £¢TIPre-commitéST amRiijNaReal ZCLizeca A A tNaymiaijZé AZ£Giij A
7.2 azécaAécOiij
PythonizéciAéEOwijiijNeraaRCeACiHjzatAcZDaij Ax7RéCOzAijeNGimU
7.3 axlaadNcd’za¢N
iy AijtasNa Tt ¢ZDeladdNcd zi; NefadRCe ACMMOoE

7.4 e6mczC/éé¢Daijieel geaNazi

Tipsl: @JLajA#7ZcL ze6bcZDad DeRESA 7 ; Se LU ABeiDiijie Uzees TiijNaRfzEalleladdNcZ64; T
Tips2: deCadleYeGlatscZDaL geaNaZliijN2 Uit UsgDeNCeraaRCeACEAZ¢ izl 2aNaZiaAC
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/multitask/mmoe
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7.5 ®iaadN¢Z06a;T

dB0i;ScZDalaadNcZ64; TARUAEs#7O=laddNcZDaz T Tle UzaR SiijNafTaeCrank/recall/multitask cmL i
Tips1: aeCadl)iyjmcadasZalliastiyicZ64; T¢ZDaR #z83ELeNL cEgRankcZ64; TeRRi7d’ PRiijNaRO¢za
Tips2: deCallL iaiziiRARNemifse TzéeUbatelaadNeZ64; TeNGAijT

7.6 =@UGaacReadme

4E0i;SefaaRCeACMMOE

élJA2eAGsarSANEaR A2 aadNzNezmiijNe£ReaNcOracCiijNa Treméad DeREiijNa£RE A §4ij AagNiijN:
Tips1: deCadlellL xigizieriaRNeméeizat 12 Nse UGe UGaatReadme_en.md

Tips2: @UGzata; LéCmeeAiijNeUGeats; LéCmeeAiijNeUGzaci; LéGCmeeAiijAéGmeeAcZDizNeCER

7.7 ®Tremo

®d0i; Ne Tremécz§iyAdzésample_datadS;aRmiijNallleladdNcZ64; TayNeiciijNaR e TreNA TR @il

SE[6GReTiremserte T, ALtea7cZ64; TayNcZDdatasetcZ64; TiijNefeczEeft & Y OARCeACe£76GN

Tipsl: sample_dataélJAeeAetisad §4rRiijNaReal.Zpre-
commitiijZet.éeUGaziad tad’ g¢ZDETZert

z

Tips2: AE[6GRaxTrem6acCElTAseAsmY =T alllazScnfiijNaRAT cszel Shzii
7.8 eTreemoerzaRUReader
PaddleRecéfzijzatAcZDa TrembéZEeRR i Zi7EcZyaEscZDReadere DZ2iiijNaRFARCEAC ¢ ZyaEse

ad'maLGal feladdNcZ64; TayN
4eCEéIJA4ijAARSeGHaGZi4zL ReaderiijNefaaRCeACReader

7.9 alaadNc¢czDc¢iSnet
eACZSALraki6Z¢z§4y AcZDéITAxsCiijNa L SiziaiEelaadNezDe;ScZDéA7e; SeNEALEzLRiyd éCl:

net.py 4SN dygraph_model.py(&LIeAAZZ;)
Tips1: @laddNeUGiziaRma£ESaz Y fnet.pyaSNdygraph_model.py

7.5. aigadNcZ6aT 19
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7.9.1 net.py
6GG¢TiClasseUz4ijRiijNaNasUa6ZazL eladdNiijNClasscszaf Eéazezgel £paddle.nn.Layer
_init__2UzesT46Z471 4RCa TiiijNforwarde UzesTa6Z471 AL maR Se6ac6UsAze; S
Tipsl: 4fz470TiczDacZia71; e ANzyme Y fselfeNGARScZDAR CaTriijNéJAse Ax Y cd 26AZe£Gadd_s
__ Tips2: 9T§ﬁi@net/;pyéiylzeﬂ(;{fé}il’%eAAoéZ[,é’lgNéiZeeAAﬁZLéAZnggZ]V)g;gi‘iszeL’Aﬁiéé@Aaeéé'a;f.gT’gZV
aRNz2UtiymeC;aG7cOifluid 2UgcZDimUsii

7.9.2 dygraph_model.py
dygraph_modelaNEaRAi7ExTieméfeedéAze; SiijNlossebac6UEA ze, SiijNiij Y ANUAZIa6Z471 6Aze Sa!
7.10 éEmcjoaeUGaziuyaml
ayzazEeZt @Uzi; £c7DagnéA§e£ReaNaSNasdcOre622 UGS, azeiijNelSiziice AesCélJAse ARR i, 7
yaml¢ZDefeczEéEmc; 68t 2 YOeraaRCeACconfig. yamléEme 6eit @ YO

Tipsl: config_bigdataiymcZDxTieméeta; DeriéEmeddataset¢ZDeZyarzetia, DiijNae Uz, £4y AéTéxL

7.11 FAQ

7.10. éEmcjo=eU0Gaziiyaml 20
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CHAPTER
EIGHT

EGLAOZAZLREADER

8.1 PaddleRecaTiemdeTraaNAzUziijR

8.1.1 a6Z2éTE=Tiemd

4eCiyNiayd elae Trembealcd 7A6Z6 TE 2 TremGiijN44yta§§(label,  sparsel,  sparse2,
densel)¢ZDéT£a7eaL EALAe Y 872867¢7D1,2,1,3

linel: label:1 sparsel:2 sparsel:3 sparse2:100 densel:2.1 densel:5.
—~8 densel:8.9

line2: label:0 sparsel:78 sparsel:89 sparse2:999 densel:0.0,
—~densel:8.8 densel:7.8

/////

aeCayNaL Acd 7iijNafzazOsparse | cZDET£ a7k ymae Y 147746 7¢ZDiijNayye g AazOsparsecl 74 AA§ §iijN

linel: label:1 sparsel:2 sparsel:3 sparse2:100 densel:2.1 densel:5.
—~8 densel:8.9

line2: label:0 sparsel:78 sparse2:999 densel:0.0 densel:8.8_,
—~densel:7.8

¢TsizO=OlemReszcz§iymcZDARY éTLx Tremba; LayyegAiijNpaddingcZDaUz4ijRaijZafije G ¢8; 47¢aS
8.2 eGltaoZazLReaderaodcOr

xl.SizneRRi; Zi7Eijd cgmReadereiseizaRUeGasZ4azL ¢ZDa Tiemé2 Uz4ijRiijNDataLoaderaSNQuet

ézYe6d & YiDataLoaderaladijRiijNaRfiz&allirunner.reader_typeddZiazL iyd cgmeeladijR:aAIDataloader

21
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8.2.1 DatalLoader

el.Saziiiaz&ayNeic 1 0zlaeiielliczDel R¢ZDc6 A mT = TremééZEdata/test. txtiyzi; NiijNizNczmaeCi; T

linel: label:1 sparsel:2 sparsel:3 sparse2:100 densel:2.1 densel:5.
—~8 densel:8.9

line2: label:0 sparsel:78 sparsel:89 sparse2:999 densel:0.0
—~densel:8.8 densel:7.8

line3: label:1 sparsel:2 sparsel:3 sparse2:100 densel:2.1 densel:5.
—8 densel:8.9

lined: label:0 sparsel:78 sparsel:89 sparse2:999 densel:0.0
—~densel:8.8 densel:7.8

—

1linel0: label:0 sparsel:78 sparsel:89 sparse2:999 densel:0.0
—~densel:8.8 densel:7.8

4RCcEgmodels/rank/dnn ¢Z64; TayN¢ZDcriteo_reader.pycZDasdcOreUzaijR

4£6aTzxx_reader.py
ngzfi,ﬁéﬁléIJAé@Aﬁ£6mTiclass RecDatasetéyngD_iter_ﬁG; &Tr,
éAZe£GpythoneGlayecZDyieldeUzaijRe; SaGzeiR iz TiembiijNcZoaL meOlemR4; £¢ Tinumpy iijaijRe $

dz&line 14y zi; N edzem6eGla6ZazL 4G Tr, 46d¢Orarz4ayicL za; AA§§cZDal EALie; SaGz,
yield¢ZDa#ijaijReTreNAlistiAC

yield [numpy.array([1l]), numpy.array([2, 3]), numpy.array([100]),.
—numpy.array ([2.1,5.8,8.9]1) ]

Tips1: ¢Z6amcZDclassa£EéazaS;ARmiy7RecDataset,
¢TlzLaaRtéIJAeeAdLSeT7_ iter_ 4GjaTY
Tips2: fCerTe£GelNGymaR Hz&cZt @O&print, a£iéA§erCeaT

a£oéaeTzconfig.yaml

efeczEcZDyamlziijaijRaRfiz8aRCEACE£ZEY tie TZ¢IN¢ZDyamle UGzad

yamlidymcZDrunner.train_reader_path #yzeémczCéYGiabtcZDreaderstfa; D

Tips: importlibzijiijR, aeCtest_reader.pyiijNalLZaEZay7train_reader_path:
aAlltest_readerdAl

8.2.2 QueueDataset

QueueDataseté AC¢ 4706172 AAGZ,; iz AgeCieeAxsCel ZaLlnénY ¢ ZDizzak aiijNEICAR Sad’ gegDala

8.2. eGtaoZazl’ReaderaddgOr 22
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a£oaTzxx_reader.py

4RCcEgmodels/rank/dnn ¢763; TayNcZDqueuedataset_reader.py,
cTlzLuclJAecAdL£bxeTzaG e Trgenerate_sample

Tips: yielde£TaZd¢ZDdict¢ZDazRALUSIIAe AASNstatic_model.pyiymasZizL ¢ZDcreate_feedse£TaZd

agoaeTzconfig.yaml

4RCcEgmodels/rank/config_queuedataset.yaml, éIJAee AafErun-
ner.reader_typei£2TziyzaAlQueueDatasetdAl, ARNxUtipipe_commandi£SxTz4yzaAlpython
xx_reader.pyaAl

Tips: pipe_command¢ZDaL 3eaNaSizd ézYe6d &Y falliconfig.yamlafzaz TcZD¢Z64; TayNaL geaN

8.2. eGtaoZazl’ReaderaddgOr 23



CHAPTER
NINE

w

EGLAOZAZLELAADPN

9.1 akieeAAaZ; eiaadN

Tipsl a£EeazaIJleelacangZoa‘Taongrdygraph model. pyayngDclass DygraphMod-
eliijNaymeCaeZt @ Tzpye UGiziaRm:iz§iymeCeZt @ T7ZclasscszaRmaAC

Tips2: 4£E63736dcOreUzasTcereate_model,  create_optimizer,  create_metrics,
train_forward, infer_forwardaAC

9.1.1 create_model

e£TaZdzladdNcZDclass, dyALiie YietCeTinet. pyiymasZazL ¢ZD¢zDe; SIAC

9.1.2 create feeds

NYY AL ot Tt NCAOFTZ F T AT o PTTNG s sO0 e e

egtaedRbatch_data, e£TadeaddlegZDtensorzea1Ja1]R11]NaIJldatal0aderaylyleldeeYrayAeeIaeeTraelouJN<
Tips: 4ZaayzabieAALZ iymélTAse Admii meiiedata, 8£Z6GNAGAEZEETAZdcZDaisz Y feladdNcZDe S

9.1.3 create loss

7 v

¢Tsa706G G TIaZEALIEIZiay A Gt ¢ZDe6 26acREA£1ASNa Uz £6ac6UeNGaiGeZDeNiicnNiijNAFEl

9.1.4 create_optimizer

46747141 YaNUAZ1, e£76GNcTsc TlelieGtasZaz L i Y aNUAZIZAC
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9.1.5 create_metrics
467471 efDiijfeNGeiGiijNe£ TaZdeL SamicZDkeyaAijaSNacie YOcZDeNGaiG
Tips: £T8ZdcZD2eNGziGafEéaze Y ipaddle.metricijmcZDaNGaiG
9.1.6 train_forward
eGtasZazL eomezCéY tiadtiijNay ASLRANEAR iz TrembeizaEgiijNesacs Ulossem§ad’ §iijNeZt & UreNG:
Tips: e£TaZa34ytaAljiijNennay Aiyjtaf Eéazae Yiloss, clinazNayte Yimet-

ric_listiijNaRfiz&ay7cl 21istaACchnayL ayte Y reCsé Ut éZT=L SamicZDtensor dict,
aRfiz8e£TaZdNonedAC

9.1.7 infer_forward
674 a7Eayme£TaZdlossizNad’ UaEhazUaSNtrain_forward¢ZyaRNiijNaTreNAaSNtrainé Y tiestiymaR N
9.2 élZaeAAaZ;xlaadN
Tipsl: a£EéazallizlaadNcZ64; Ta6dcOrstatic_model pyiymcZDclass  StaticMod-
eliijNaymeCieZt @ Tzpy2eUGiziiRmiz§aymeCieZt & TzclasscszARMAAC
Tips2: §£Eéa2§6d96faafjiae§Tcreate_feeds, net, infer_net, create_optimizer
9.2.1 create feeds
6172 AAZ;6GGeTligraphezSaedDiijNélJAee AcTipaddle.static.datai; iy e TremécZDamii mctica AC
Tipsl: e£TaZdcZDfeed_listcZDéaza7RafEEazaSNreaderiymyieldcZDx TiembifleNA#ZyAeGt AAC
Tips2: ARYéTE£x TrembaRfizéc Tilod_level=1ealcd 7iijNaEi; SaRFARCeACmodels/rank/dnn/static_mod
9.2.2 net

eomezCezDe;SiijNefaesleDRe£TaZdcZDa Yidict, éUréZT=L SamiaAC

vvvvvv

9.2.3 infer _net

é¢DatNczDc; SiijNaeCeNeaSNesmezCezDe; ScsziijijiijNaRefCeTineté CIALEZAC

9.2. éiZaeAAaZ;=igadN 25



CHAPTER
TEN

PADDLEREC CONFIG.YAMLEE=C;OERTAEYO

¢Z63L me TreNArunneraSNhyper_parameters¢ZDefzaRUZAC
10.1 runneraRYéGR

10.2 hyper_parametersaRYéGR

| ARmcgf | ¢§z8dN | &4RU3AIj | «VYfiRedfEéaz | #;IcTleRResd | |
AATAATAATAATAATAATAAT: | AT | :aATAATAATAAT-: | :AATAAT: |
-AATAATAATAATAATAATAATAAT-: | | optimizer.class | string | SGD/Adam/Adagrad | YT |
eNG46Z:ij Y aNUaZi¢szadN | | optimizer.learning_rate | float | > 0 | 4Re | @NGAa6ZameiizicOG
|l reg | float | > 0 | 4Re¢ | L2emcAl.ZANUARCaTiijNARIAIIISGDayN¢T§2TL | | others | /1/1/1
¢TsaRDiyteladdNczDe; ScNiignNaNGAsZ |
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CHAPTER
ELEVEN

o r 7 N\

ARREGEANUALSEC;AZNCZu

PaddleRecéAZe£Gécdzalc T2 AACZDARfeSEANUALE2dRaGEAEG VisualDLiijN2TreNAIEesmeczCcZ
11.1 aRregEaNUaL§eCicZDag letU

aRfegEANUaL§eC;ig fetUécdzalc T AACZDARfESEANUAL EdRAGEAEG Visual DLAGN2LRiijNaeCad

python -m pip install visualdl -i https://mirror.baidu.com/pypi/
—simple

11.2 aijAaRraRregEaN(aL§eC;
1. alJiaRDzlaadN¢ZDyamléEme; 52 UGz iiiymiijNrunneréaziijNaezak 2 UicZDaRCa TraAlluse_visual;
2. é’lIszefacéngZ]V)dygrvaph_nlodel‘.pyaa[’jvfiéiiﬁ;aiy!iijN'éﬂif'avZéé%Zé:ﬁ(v}trgin_fvorwardﬁé;&ngz]v)rllevtricsv_l@
print_dictdyd’ ayte£TaZdaAijelée; SaGzak.le AAaZ; e£ReaNaUlieClélJAeeAxl SamicZDaNGeaGel
3. @ClaRfizEemiayycZDeomezCalaadN
4. aRfaEIVisualDLéEI¢I£i N2l iy AayNayd ¢smeUzesTia; ZeCl6AL eNT'iijZ
dj£cTIaS4z2d 2aNARAEIVisual DLEIC21£iijNaS dzd = ijaijRaeCayNiijZ

visualdl --logdir <dir_1, dir 2, ... , dir_n> —--model <model_file> -
—~—host <host> —--port <port> —--cache-timeout <cache_timeout> ——
—~language <language> —-public-path <public_path> —-—-api-only

aRCeTiefexCEiijZ
dj£cTIPythoneDZalInaR 4k VisualDLEICi£iijN2O8aR aeCayNiijZ

visualdl.server.app.run(logdir,
model="path/to/model",
host="127.0.0.1",
port=8080,
cache_timeout=20,

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

language=None,
public_path=None,
api_only=False,
open_browser=False)

eftaesleDRIijZ6Zd 1 ogdi rad UiijNaEGizUaR Ca TraiGayziymasZaR Ca TriijNiijaé AS e UtieraaNGa?
208aREARCa TraE 04 SaeCayNiijZ
1. alia;£cTlazzeDRay Acgme Uz4ijRARAEIVisualDLEICe I£4RO1ijN2 L SaijAxtRegLaZ106£6U6 VisualD

11.3 zesizDRIijZ

1. aRfegEaNUAaE.§eCiig fetUvisualDLAGAcONi1jNeraAELAGL ¢ EelJAx UicL Lvisual DLAEmAij AaRfyamla
¢Z6L mel SizniymeTreNASIZe AAZ iymdataseteUz3ijR¢ZDaREEANTU

¢Z6L maRfeBEANUAE.§2CizEa TraNAcT§eLReEY ¢7£47, iijNAROczmiijZé AR emdatzat e Zt 4d’ Z:
eN&arzaE §eC 2L cUSéUsence£0elsc Tleliic, d dymizd 2tAiijZQQg, d’ AR icHAI1Z861717190iijN4

S

11.3. azesi=DRiijZ 28



CHAPTER
TWELVE

v 7

AlJLCZ£SERVINGECLC;S

PaddleRece6mezCaGreiécZDaladdNaRfizéd £ TIServingéCle 3al e Imak acifa ACe T TZcIN#zE Wi
12.1 éeUaEL&;EcTIsave inference_modelaeOéaRcatlamYalgadN

1. écUAELGIJAeAAl] laalaangZDyamleElg [6aymiijNat.adEduse_ 1nferenceaRCeeTr11J NizieLEaAijR6¢;
2. ¢ababZellAseA¢ZDe; SaEEaSNe; SaG2cZDécDetN2laddNARY éGRiijNAFEAEGAR Y éGRARm:izEamUch
Advertising ChallengezL: A¢TI¢ZDCriteox Tr=em6¢ZEAAC féx Tiem6¢ZEANEe Ny d éClaLEiijZeome
feature> azcealaeTraAlj cl Za()Allj Lefdcrmcl7a; Adense_ 1nput11JL’ 113 iNaEseIIL 13iytefdcrmcl Za()A
feature> aiééqlaLEgssz’ Za(,AuJ LeezaTecL7a; AC1~ C2611JL’ iijNaEszlJL 26aylg@zae'[ch’ ZacAaA(

P N\ 2O

netiijLiijC 4G e TriymarEauci; £9Tlcaste, neelcayzﬂoat329szadNerlaReaylg:ZDcastg:anlRaAC

runner:
# SAZcTISEmC; Sdymarmet Ye£r

# use inference save model

use_inference: True # éIZxAASZ;elMczCaUlidfIimYEy2inference model

save_inference_feed varnames: ["C1","Cc2","C3",6"c4"™,"c5","ce"™,"C7",
~"cg","co","cio","ci1",""ci2",""ci13","ci14",""cis5","ci1e","c17","cis",
~"Cci9", "czo","cz21","c22","ce23","cz24m,"c25","C26", "dense_input"] #
—inference model cZDfeeddRCeTrcZDERmEmU

save_inference_fetch_varnames: ["sigmoid O.tmp_0"] # inference,
—model cZDfetch3RCaeTrcZDERmimU

—

1. aRFALISIZeAALZ; 2omczC

# e£Z3EéaladdNciéa; T

# cd models/rank/wide_deep # &IJIl&zzaeDRcZ84;Ta4IGARrefReaN

# SIZxAA87;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig_bigdata.yaml
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12.2 aoLl’eéE paddle serving

aijzcCLazze662ClallleLSazti@RRE; Z¢ZDDockeraEE@dDaz7Paddle Serv-
ingiijNefiae§EclINaeCi; TallIDockeriyjme£ReaNPaddleServing

# 46L’eEE paddle-serving-client
pip install paddle-serving-client —-i https://mirror.baidu.com/pypi/
—simple

# 46L’eEE paddle-serving-server
pip install paddle-serving-server —-i https://mirror.baidu.com/pypi/
—simple

# S6L’eEE paddle-serving-server—gpu
pip install paddle-serving-server-gpu -i https://mirror.baidu.com/
—pypi/simple

12.3 arijaGzeeigadN

eClaRfiz&i; i £9TfPaddle ServmgaeRRa(JZgZDaRlayzpaddl e_serving_client.
convert¢ZDAEE¢; oaelaaIUe£ZeaNe‘naelcaAC

python -m paddle_serving_client.convert —--dirname ./your_inference_
—model_dir —--model_filename ./your_inference_model_filename —-
—params_filename ./your_inference_params_filename

4788Rfiazeé AZe£GPaddle Servingga inference model to_servi ngee(’jééliéé; ﬁzeléaeLf{éingT
Serving¢ZDzlaadNaUGidziaAC

import paddle_serving client.io as serving_io
serving_io.inference_model_to_serving(dirname, serving_server=
—"serving_server", serving_client="serving client", model_
—~filename=None, params_filename=None)

| ARCaTi | ¢§7adN | ézYedd aAij | =RRe£7 | 1aXTaATaATaAT-laATaATIaATaATaAT— IaATaATaATaA a
| dirname Istrl-1éIJAeeAR; neelcgZDaelaadNanGaZﬁﬁlYaCleuracDujNPrograngSzedDzeUGaZfi S
| serving server | str | serving server" |

e femcaRO¢ZD2laddN2UGHziGaSNéEmg; omUGaZﬁQZDalYaCleufa()DaACezYé(Sd’ aAijayzserving_server

| | serving_client | str I "serving_client" I
&itieméaROcZDAGC el acAféEm; oaaUGaifiélYaCléﬁfacDaACezYéc’Sd’ aAIJ ayzservm g_client

| | model_filename | str | None | alYaCleIJAe@Ae‘ naelchDaelaadNInference
ProgramngzedDgZDzeUGaiﬁénggfﬁACagCaedIJ 26;.¢;64y2NoneiijNalLZa; £¢T1

__model___ &jlJ ayzezYé6d’ gZDanGazuaRl | | params_filename | str | None |
ﬁlYﬁCféIJAé@Ae iiemécZDeladdNaeL AxllL aRCaTicZD2UGHziaRme3iaACA; Siy TizE; Se L A=lIL @lad
I

ATAA
NaRC:

12.2. a6Le&&E paddle serving 30
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70

az84yEaS4zd dijZ¢T§=L Rserving_clientdSNserving_serveriyd ijte UGiziad 2

4TIJATAATA serving_client

ATIJATAATA serving client_conf.prototxt #,
welaadNe;sakée;saGzitasAr

ATIJATAATA serving_client_conf.stream.prototxt
4TIJATAATA serving_server

aT1JaTAATA _ model

4TIJATAATA _ params_

ATIJATAATA serving_server_conf.prototxt

4TIJATAATA serving_server_conf.stream.prototxt

A4

12.4 aRratklPaddleServingaelJmaka
xlJmabachfel SizieRRi; ZrpcaSNwebijd cgme Uz4ijRiijNeClaRiaz8¢6 AL @ NI iy AcsmiRabIaAC

12.4.1 aRrakirpcaelJmakacnr

# GPU
python —-m paddle_serving_server_gpu.serve —-model serving_server —-
—port 9393 —--gpu_ids O

# CPU
python —-m paddle_serving_server.serve —--model serving_server ——-port
9393

A4

12.4.2 aRrakiwebaelJmakacn

7o

&£RegNPaddleRec/tools¢Z64; TiayNcZDwebserer.pye UGiziiijNaijiaEsayd aytaR Ca THijNcntiay Adytal

# GPU
python ../../../tools/webserver.py gpu 9393

# CPU
python ../../../tools/webserver.py cpu 9393

12.5 atNefTéCicjscZ DalJmaka

z

alllelJmakaaZlchnfaR ik IservingzelJmak.ael R4E.§aROiijNéClgisasceLicniélTAee AeClel SiijAxUicZ

i
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# efZ8FEéaeladdNci84; T

# cd models/rank/wide _deep # &IJl&zzaDR¢cZ648;TAIGARFEE£ReaN

# ARrar146celtcrr

python -u ../../../tools/rec_client.py —--client_config=serving_
—client/serving_client_conf.prototxt —-—connect=0.0.0.0:9393 —-use_
—gpu=true —--data_dir=data/sample_data/train/ —--reader_file=criteo_
—reader.py ——batchsize=5 --client_mode=web

12.5. atNerTéCiciscZD=lJmaka 32



CHAPTER
THIRTEEN

PADDLE INFERENCEGZDA;£CTLAEUZEST

7o

paddlerechoaL’lzeRRa(,ZaIJleIZaeAAaZCéélnganua‘;Eg:Tlsave inference_modeleO&aREi£15mY lad

13.1 aj£cTisave _inference_modelaeOéaRéiaciamYzeiaadN

al e 1matadZichri; £c TipythonéCle;sé1JAee AGELA; £¢ Tlsave_inference_modele O2aREA£1amY 2aadN3

1. éeUAELEIIAceAdlNilaadN¢ZDyamléEme;6:ymiijNak.aaEsuse_inferenceARCaTriijNazlGia L EAAIRG; ¢;
Inference¢ZDaxUzaesTécD2tNiijNi;Edyme TraNA¢Zt 2084 £¢TipaddlerecaO§¢T§cZDcZDéDa Nzl

2. ¢abasZéllAeeAcZDe; SaEéﬁSNecSangZDecDee;NeelqadNaRYeGRlljNé’ﬁrEaEﬁﬁRYeGRaRlazealUgn«
Advertising Challen geaaL’ AnggZDCr1te0ae"[rael(’iéZEaACereaeTreel(SéZEaNEzeNnayd’ éClaLEuJ Ze6m
feature> azceqleeTraAlj cl zacA‘uJ Le£dcrmcL 73; Adense_ 1nput11]L’ 11] iNaEszIIL 13iytefdcrmcl Za()A
feature> azcealaLEgsng za(JAnJ LeezeTéc73; AC1 ~ C2611]L’ iijNaEszlJL 26aylg@zaeIcgE za()AaA(

P Nz O

netiijLiijL 4G 2 TiiymaiEauci; £¢ Ticaste] naelcayzﬂoat329szadNerIaReayngDcastganlRaAC

runner:
# SAZcTIéEmc; Saymarmet Yery

# use inference save model

use_inference: True # éIZaxAASZ;eimczCaUlidflimYayZinference model

save_inference_feed varnames: ["C1",6"C2",6"C3","Cc4","c5","ce","C7",
-"cg","com","cio","c11","ci2","cir3","ci4",""cis5","cie","c1y/",""cig",
SM"C19", "C20","C21", "C22", "C23™M, "C24", "C25", "C26", "dense_input"] #
winference model c¢ZDfeeddRCaTtr¢cZDiRmSmU

save_inference_fetch_varnames: ["sigmoid_ O.tmp_O0"] # inference_
wmodel ¢ZDfetchdRCaeTrcZDiRmamU

—

1. aRFLISIZeAALZ; 26mczC

# e£Z8FESaeladdNci84; T

# cd models/rank/wide_deep # &IJl&zza&DR¢Z68;TAIG4RFe£ReaN

¥ E172AAL7; eimeC

python -u ../../../tools/static_trainer.py -m config.yaml #_

0~ [

3E1éGReTramMbe£RéaNconfig _bigdata.yaml
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N4 r

13.2 4;fcTito_static.pyeDZzlJnejnaNUakizeAAaZ; aciamYayNaei

N

eNexClalia; £cTiakle AAGZ, 26mczCaoN2 LR, 4y Ne I ZArEif[amY iy NaeiscZDaelaadNe 1aNUayzéiZe,
1. éeUAELxmcayyi;£cTiakleAALZ; eomezCitiamY aRCTH

# e£Z3EéaladdNcZéa; T

# cd models/rank/wide_deep # &IJIl&zzeDRcZ84&;TaIGARrefReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

3EI1EGReTramMbe£RéaNconfig _bigdata.yaml

1. aeL’séiji\yamlé}é.g;6iijNééd§Lamode1 init pathéAL’éajto static.pyébZaeIJﬁéiijZéELéLié;gmode
zzeLSaznazew1de deepaelazadNayzaanj Nalliwide deepa&laangZDgzDg i Sayan NeIJAe@AaﬂalYaL’ [

el Aizdel Siziialllto_staticeDZaJhiymcZDpaddle jit.to_staticeimaR&41ymeNGAa6Zinput_specieCiyN
ak.§eC;izNczmaAC

# example dnn and wide deep model forward

dy_model = paddle.jit.to_static (dy_model,
input_spec=[[paddle.static.InputSpec (shape=[None, 1], dtype=

~'int64"') for jj in range(26)], paddle.static.

—InputSpec (shape=[None, 13], dtype='float32')])

1. 2£ReaNto_staticeDZelli, ARCaTiiyzeClcZDyamleUGHziiijNimsaR £ i5mY 2L RaE.§3ACAFEx CIall]
1)¢Z63; TayNaACesliijZinfer_end_epoch- 12 YfaZaiyzepochizO04ijAagNesaz TriijNaeCe£ReaN 3k

python -u ../../../tools/to_static.py -m config.yaml

R

1. @LSaznalid; £¢TlinferenceécDatNazSécD2NaUtiaz§élJAccAxizemse; SAESASNe; SaG24AZaG a2

# aUaéIJAxTZ4716CI4LESymaFmet Yoy
# &101eIJASaROe; S&4G2¢cZDlistdymii jNaOze2d’ crindyAdyinp.
warrayiijNimslabeléCIlaLESAC

yield output_list[1l:]

7 2

arElnferenceeCDee;NabUaLrgZDpredlctlonecDaagNaAlj 4SNaTiem6éZEymcZDlabelafzai TiijNi ‘£9Tlaf
13.3 aiEatiamYcZDaiaadNajEcTilnferenceééDatNazSesZéeaNzal,

paddlereceRRi; Ztools/paddle_infer.pyeDZzlJ ﬁiijNﬁLZaeél/aefjiéi(;;Eng)ﬁ;£9"I"l/inferenceéélv)ze§NéiSér’lY
éIJA2e AGSL eCE¢ZDAzSiijZ

pip install pynvml
pip install psutil
pip install GPUtil

13.2. ajEcTito_static.pyeDZzelJneinaNUakizeAAAZ; afiamYayNaeiécZDaeiaadN34
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1. aRfakIpaddle_infer.pyeDZzIlicZDaRCaTiiijZ
1. #zéwide_deepziadadN¢ZDdemoz Tiembiyzi; NiijNARIGEIECD2(NiijZ

# e£Z4FEéaeladdNcié4; T
# cd models/rank/wide _deep # &IJl&zzaDR¢Z68;TAIG4RFEE£ReaN
python -u ../../../tools/paddle_infer.py —--model_file=output_model_

—wide_deep/2/rec_inference.pdmodel —--params_file=output_model_wide_
—~deep/2/rec_inference.pdiparams —--use_gpu=False --data_dir=data/
—sample_data/train —--reader_file=criteo_reader.py —-batchsize=5
13.3. 35

arEaciamYcZDaeiaadNajecTilnferenceééDatNazSesZeaNaelJmakacnréCicis



CHAPTER
FOURTEEN

BENCHMARK

PaddleReciymiRDaladdNAIIARDcsmeiaiijRijNcZDaeTLedlJaAREe AgeCi e TiemGaiE¢ZRcL Lalli
IssueeeRRaG73AC

14.1 Benchmark CtrDnn

14.2 Benchmark Wide&Deep

14.3 Benchmark Word2Vec
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CHAPTER
FIFTEEN

V4 o

EOLEmRAELZAETACLN

4§7470=01mRalIzeZicZDet A= JiéIJA2$CaSNéazcZ6¢zREéNI1jNPaddleReccZGi L manseeEcZ Uz Ol
1. czfiyhelimitaizgcT§cZDaUsaLUiijNeNijeOaROR ¢ Z Y ALl ramY aClayEa; e LR e TiembezRiijNae
2. eomezCefGeiNeNAcmizgc T8 TlizOcz£iyécDatNelJmakacZDiRSEGRAZSARE2laddNaAC
3. cezczfeimezCiazgcT§cZDARSEGReANAEEAITIc7 £l TmAEaaR SEGRA7Si1jNaladdNEEmEA AL FcZ7£4VE i

15.1 eTreem0aGEad’'G
PaddleReceTieNAAd Z¢ime TieméxRiijNANE2 N2 UGiziiA AkafkaiA AodpsaAAtf_recordcml’iijN:
15.2 aLEayCaijRedmczC
¢Tsa70a0 e OlemR cszcz§ymiijNiijZayme Umizgc T TlazOeomezCaladdNeZDa Usit U TremsiijNaZ
1. 4eCadli;iemiilNIAAZ2OlemR¢s7c28cZDARMAZ Az aal UiijNaR 28R CeAC dssmealaadNiijNéZd 47E;
2. deCadlli;iemcalliiAZeOlomR ¢s7¢7§¢7D¢s 2 OS@laalUiijNaRfiz¢aRCeAC s ot_dnnaeladdNaAC
15.3 cLza¢; AéGmeeAzeAg
alleomezCeeGelNiymiijNaeCadlli; e Csee Ataaé GRelaadNayme L 28; AcZDéCmee A A §iijNAaRFHzEAR
15.4 aldicz£aOIicRE
3LEayCaijReomczCe£GelNaymiijNaijZafiamYinference_model¢TiazOallicz£2OIcREAAC

1. 4eCadllijieCseeAxRmazziyAijtcNiciN¢ZDzOlcRExImak qiijNeraaRCeACPaddle
ServingéClg;s
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2. 3eCadl)i;id08czReNSe L iy Aaytallicz£ e Tmat aiijNeCsee AGIIIAE G ymAcdaE dPaddlecZDa2 OlcREA]
InferenceéClg;$

15.5 aldiczEcezczeayAeGteAgaecA=ss
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CHAPTER
SIXTEEN

TAGSPACE (TAGSPACE: SEMANTIC EMBEDDINGS
FROM HASHTAGS)

iz¢caAFiARCeACiijZtagspacex UGz lInal EcszelaidNaeCadllel SizicZDizéciAdfzeClelL ¢ TiiijN
16.1 aEEadz

o @lqddN¢éAizN
» @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

16.2 aigadNc6AazN

tagspaceeefaadNeeYréiyAg glarzaeijaEIJ nael SzzeaGglcQZDszjza:§1"1ijNaeieeélééiaeﬁée(ﬁiaefjéTAGSPf
Semantic Embeddlngq from Ha%htdgquNaoCayze@Aal@azaazOg§lacUGaLrgZyaE§ayzecYeeaGgl6gZDacYaal
gDuaROaleaNU f(w t+),f(w,t- )gZDeng@za‘IJ ayngoeeaGaG‘ae'[ruJNabUaLrazE
t11]La3aGgl(,11JL’ aSNdocalliay Ayt za; Acl 760 ¢ZDARSEGReale, ;iijNefZeatarsaRfizéel;
doc¢ZDhashtagsizEaAC

16.3 =Tremb0aGEad'G

7~

elJ nzelaadNa, £9Tleozz£UGayngDag _newsa Tirem6éZEiijNAaI) [eladdNcZ64; i TeZDdatacZ64; TayNiyza
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2,27 7062 8390 456 407 8 11589 3166 4 7278 31046 33 3898 2897 426 1
2,27 9493 836 355 20871 300 81 19 3 4125 9 449 462 13832 6 16570
1380 2874 5 0 797 236 19 3688 2106 14 8615 7 209 304 4 0 123 1
2,27 12754 637 106 3839 1532 66 0 379 6 0 1246 9 307 33 16l 2 8100_
—~36 0 350 123 101 74 181 0 6657 4 0 1222 17195 1

16.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos

v r

16.5 atnéAs§aijAagN

ellieUGeRRiE, ZizEeiti; Ne Trem6iR fiz84; Ze Clagné A §4; SéINiijNalllizze DR ¢Z64; TayNaiGaR

# e£Z8FESaeladdNcié4; T

# cd models/contentunderstanding/tagspace #_,
AaIJldzz22DReZ68 | TAIG4RFe£RéaN

# arl1xAA&Z;eomczC

python -u ../../../tools/trainer.py -m config.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata. yaml

# aEIeAASZ:EEDetN

python -u ../../../tools/infer.py -m config.yaml

4 ET7xAASS; eimeiC

python -u ../../../tools/static_trainer.py -m config.yaml #_
~3E]éGReTrambefRéaNconfig_bigdata.yaml

# &I1Z2AAAZ;EEDetN

python -u ../../../tools/static_infer.py -m config.yaml

16.6 =iaadNc¢zDc¢;S

622 UGTAGSPACE: Semantic Embeddings from Hash-
tagsiymeZD¢iSczllczSedDaeCaZ, 2L Acd 7iijNay AasCe; SaEeasCiijNay AaytamicsiasCiijNay Adytpoolinga

16.7 ®TLadlJadncOF

ayzazEeUzi; L4 £cTIRABC Ad §3£16A§cZDeiS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:

16.4. e£ReaNcOraéC 40
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http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.668.2094&rep=rep1&type=pdf
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270

1. catesd =Cla; Sl meL AallicZ64; Tay7PaddleRec/models/contentunderstanding/tagspace
2. 2£7aE&paddlerec/datasets/ag_newscZ64; TayNiijNaL geaNeréeDZaUiiijNiijZizOaZ;AEE@ 7R cZDell

cd ../../../datasets/ag_news
sh run.sh

1. ALGAZdxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 34LG4ZdxladdNcZé&;T
# dElaeAAdZ:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

VVVVV

3EI1éGReTrambe£RéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py -m config_bigdata.yaml #,
3E]éGReTrambe£RéaNconfig _bigdata. yaml

—

16.8 e£ZéYiua;eeTi

16.9 FAQ
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CHAPTER
SEVENTEEN

TEXTCNN (CONVOLUTIONAL NEURAL NETWORKS
FOR SENTENCE CLASSICATION)

iz¢caAFiARCeACiijZtextenne UG IRALEcszelaidNaeCadlel SizicZDizéciAdfzeClelIL ¢ TliijNe
17.1 AaEEao6z

o @lqddN¢éAizN
» @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

17.2 xigadN¢6AazN

TextCNNg iSczllae Yi201447¢ aeRRangZDngaeIeaAZaaUGeeIJ nal.Ec sngD amicgfcddczRe; ngIJ 1ij NgT
gDueANg aTer uerAaaYOuJ NTextCnndlJ 2 UGzIJ naLEgszerecYayLaeIJ L gIAant aLaalSeuLgZDeqlgOraA
gram¢ZDcL: z’abA,ealgd’ 7aACTextCNNafzeUGz1) nae;EangL’ 23 AcZD=kL | dRUC; 1ak.Z4; LaijziijNaLy lg§lze[

17.3 =Tfem6aGEad'G

&CE&D%AG aIV{SaLEaedIV{nJ LSentlment Clasmﬁca‘uomuNgoAggrSen—
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https://github.com/PaddlePaddle/PaddleRec/blob/master/models/contentunderstanding/textcnn
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15.447y cnTédtaIdn c¢zD éTéczY cadddd ¢l iijN &SzeIdn eéas,,
ARY&ijReIJz A0GAYMAd’ 7 4%ZE 1ijN é&z6 aUIJené =Tramu &¥R éTé¢zY 1iiN
;S =TramU cL’z «Uz&:f£ 71ijN 2403mR 42§ &:L ¢¢0egC iijN AAZA&GE AZS
CZYA;S ayméTz 1

eus a£CcAt éyamsd’ @x8a dzAszf eIgnet’l aNzain a¥z 119N eGsars «L$

\\\\\\

~&f7%x80 @IJL'¢Cz &0z aymaz; &NU ¢ZD &SséAS &%ZE O

V44

17.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos

v r

17.5 acnéAs§aijAagN

ellieUGeRRi, Zi7Eeiti; Ne TremoiR fiz84; Ze Clagné A §4; SéNiijNalllizze DR ¢Z64; TayNaiGaR

# e£Z3Eéa2laddNciéa; T

# cd models/contentunderstanding/textcnn #_
3IJl&z222DReZ68 | TAIG4RFe£ReaN

# SEIeAASZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3E]éGReTrambe£RéaNconfig _bigdata.yaml

# dz1eAASZ;éEDetN

python -u ../../../tools/infer.py —m config.yaml

4 eT7xAASs; eimeiC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# &I1Z2AAAZ;EEDetN

python -u ../../../tools/static_infer.py -m config.yaml

17.6 =iaadNc¢zDc¢;S

s

Yoon KimélJ1e62& UG[EMNLP 2014]Convolutional neural networks for sentence classi-
cationeRRAG7i7ETextCNNAaziiczZaGza§zellicZD¢zSedDaACaFEamicgicédczRe; SczIICNNaz T TIAL e U

r”r
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https://www.aclweb.org/anthology/D14-1181.pdf
https://www.aclweb.org/anthology/D14-1181.pdf
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17.7 TLaedlJadncOF

ayzizBeUzig £4;£¢TIe AECad §a£7éA §cZDeiSéAZe R iy AiyteladdNiijNae L Saznall lefRijtelaadN:

270

1. caéesd =Cla; Sl mel AallicZ64; TayzPaddleRec/models/contentunderstanding/textenn

2. 2£7aE&paddlerec/datasets/senti_clas¢Z63; TayNiijNeL geaNefseDZeelliiijNiijZ4204Z; aEE@7R¢ZDa

cd ../../../datasets/senti_clas
sh run.sh

1. ALGAZdxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4ZdeladdNczéd;T
# SZleAAsZ:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

VVVVV

3EI1éGReTramMb6e£RéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambe£RéaNconfig _bigdata. yaml

—

17.8 e£ZéYua;ecTi

17.9 FAQ

17.7. TLadlJadncOF
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CHAPTER
EIGHTEEN

DSSM (LEARNING DEEP STRUCTURED SEMANTIC
MODELS FOR WEB SEARCH USING CLICKTHROUGH
DATA)

a7¢caAfaaRCeACiHZDSSMa UGzlInaNzéEmelaadNaeCadll el SiziicZDizécaAafzeClelIL ¢ TiijNe

18.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

18.2 &laadN¢oAazN
DSSMaYDeep Structured Semantic ModelcZDcijl AEZiijNamsael SiziéAZayyeit ¢ ZDasziazO=asazec;!
18.3 TraemoaGEad' G

BQaYiijAijteZzeCiasceImijme UGEUSAREAN 7 Eme TiemG6ZEiijNeféx TieméZEx Y e GEIE U
408agN = Trem66ZEx it NiijZ

45


https://github.com/PaddlePaddle/PaddleRec/blob/master/models/match/dssm
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eréUGEVAAd 17 @Y Fa&ReéC @V réZRAGZAREC & nak&elUe naG2&C @Y ra2TayGaAC,

o 4:0641j0ad’ ZarSaRrazéetOazdcSmeIIScRESL ¢ 0
adc6csSasSlerécTreriarucanad’ 2ars

87 882zN0cZDE%2240836¢x2I mcTteriaYrad’ Za¥s 1

ausczRaTJIéSteaNamEa 2 EalivécDeTZaRUcAAGAC .

weldcbrargioméazrcTrertaRGcaAT 1 JNeE 24V I TACeAE L ' =MEART 1
®rREVIamUebtaz8tabeTOALESZTT1Nenn111ijN2atl0ealcd’ 24yd” 4y eliGeIonailennlaliealcd’

18.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos 12234
18.5 acnéAg§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNalizze DR ¢Z64; TayNalGaRiz

# efZ8FESaeladdNci84; T

# cd models/match/dssm # &IJ1&zZza&DRcZ64;Ta1G4RFe£R&aN
# 3FleAASZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# SZ1eAA8Z:ECEDatN

python -u ../../../tools/infer.py —-m config.yaml

# &IZxAASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# 8I1ZxAA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

18.6 miagadNczDciS

DSSM ¢ZDe; SaEséGGe T BOWiijLBag of wordsiijL ¢ZDaUz4ijRiijNcZya; SizOx L LamUaRS6GR¢ZD
aSN Doc ¢ZDermizL ¢Zyiijije AgaRiiazéc TIe£Zayd 1jtaRSEGR¢ZD cosine
etlcezealed 7iijNeDGAROEAZe£Gsoftmax 4G 2 THEAL AGziyOQueryermiazL 21JA¢ZyiijijcZDa el
Doc 3AC

®laddN¢ZDaE i SczEL CaR 4786 YEef 26672 UGDSSM:

r”r
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https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/cikm2013_DSSM_fullversion.pdf
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18.7 &TLaedlJad'mcOF

ayzizBeUzig £4;£¢TIe AECad §a£7éA §cZDeiSéAZe R iy AiyteladdNiijNae L Saznall lefRijtelaadN:
1. caesd =Cla; Sl mel Aal)icZ64; TayzPaddleRec/models/match/dssm
2. 2£7aE&paddlerec/datasets/BQ_dssm¢Z63; TayNiijNeL geaNefseDZeelliiijNiijZ4204Z; aEE@7R¢ZDa

cd ../../../datasets/BQ_dssm
sh run.sh

1. aLGaZdaalacangZfié‘T th aneayAeT6e£ReaN11JZbash run.sh
al§aRra6UaLrad mcOicZDe672 UG TLedl). 2L geaNeréeDZ 1) naROuJNaljZauAagNeGlaLleo.nga

cd - # 3LG4Zdxl1addNcZé&;T
bash run.sh #8Z1eAA87;eiMczCaZ0etNerTI1 jNeI JASROS; UAL7eNGCeas

18.8 e£ZéYha;ecTi

DSSMi;ijzeOlemReszez§iymiyAcsmaR SEGRAR[AZdcZ D2 Uz4ijRiijNayAeLinélJAee AdtEdociy §¢Zl
1. dyza7EaNZzaLEdumpaGrzcZDARSEGRiijNécD2NEY tiedti; £ TicZD e TiembéJA e AACIE dinsidaSNe

2. dataseté AL &NTI'InmemoryDatasetiij Nélv{NaefJﬁéfS(;g i0

dataset.set_parse_ins_id (True)
dataset.set_parse_content (True)

1. allistatic_model.pyiyméEmc;5é1JA2e AdumpeZDARY éGRiijldociy gelJAdyEasCe; SaGziijL

self.infer_dump_fields = [dssm_model.doc_pos_fc]

1. éEmc;62UGHzGHymiijNeL SaijAécDatNEY tedtcZDdumpat.§eC;iijNaziéEme;6dump_path

need_infer_dump: True
infer dump_fields_dir: "./infer_dump_data"

ifiamY zlaadNaUdiijNaRIIJAse AL 1amY queryiy g¢i Sczl)
1. éEmc;62UGiHzGHymiijNzL SaijAAALe;SczITaijAAEs

need_prune: True

1. allistatic_model.pyiyméEmc; 52 AL i SczllcZDe; SaE&aSNe; SaGz

self.prune_feed_vars = [query]
self.prune_target_var = dssm_model.query_fc

18.7. ®TLedlJad'ncOF 47
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CHAPTER
NINETEEN

MATCH-PYRAMID (TEXT MATCHING AS IMAGE
RECOGNITION)

iz¢caAFIARCeACiijZmatch-pyramide UGz 1TnaN7é EmeladdNaeCadll el SizicZDizéciAdfzeClellL
19.1 aEEa6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

19.2 aigadNc6AazN

alesyad ZeGlgDﬁéfIélAad’DgREazzaLa,ayanNaNZéElayd’ aylanGaeIJ naeYréiyAayla§zaeIJ néUsécYa
TensorFlow/blob/master/model/model_mp.pyiijN 46d¢OFizEiyNe£ie672 UGHymeRRAG7cZDMatch-
PyramidaladdNiijZ

@inproceedings{Pang L , Lan Y , Guo J , et al. Text Matching as_
—~Image Recognition[J]. 201le6.,

title={Text Matching as Image Recognition},

author={Liang Pang, Yanyan Lan, Jiafeng Guo, Jun Xu, Shengxian,
—Wan, Xueqgi Cheng},

year={2016}
}
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https://github.com/PaddlePaddle/PaddleRec/blob/master/models/match/match-pyramid
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19.3 =Tiemd6aGEad'G

é(’ilngaRLae;NéfTaeIreel(SéZEeAEngLetor07aeTraEI(§éZEaSN embed_wiki-
pdc d50_norm éfléiRSeGRaLIé’lgNaNUembeddlngasCaACereaeTraelééZEaNEaeNnu]Z1 emiEy 2 UGiziiijZ:
4SNdocumentizNéUt gZDaEg,g§ZaACa¢Na¢C11JZrelat10n train.fold1.txt,
relation.test.fold1.txt4.3(NaE&asCae UGiziiijZe L SiziiaiEéc DesmezCeZDemiR SEGRamY 4CIANIANEES2 UG
pdc_d50_norm

4

19.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
19.5 agnéAs§aijAagN

elheUGeRRi; Zi7Eeiti; Ne TremoaRiizé4; ZeClafné A §4; SéNiijNallizze DR Z64; TayNaiGaR fa
pyramidaeladdN¢Z63; TcZDafnéA§=L geaNaS;azd aeCayNiijZ

# e£Z8FESeladdNcié4; T

# cd models/match/match-pyramid # AIJl&zza&DRcZ648;T41G4ARFEEReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,
%éﬁieééfIr&loeiReaNconflg bigdata.yaml

# SZ1eAA8Z:ECDatN

python -u ../../../tools/infer.py -m config.yaml

# &IZxAASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3E]éGReTrambefReaNconfig _bigdata.yaml

# EIZxAA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

19.6 miagadNc¢zDciS

dRUamicgicédezRe; SczlJal[aZ ACREALnaymcZ D=l R3E.§ARFAR SiijNcédezRAECAR 78 e iz emb e RE
pyramid:

19.3. =Trem6aGEad'G 50


https://arxiv.org/pdf/1602.06359.pdf
https://arxiv.org/pdf/1602.06359.pdf
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19.7 &eTLaedlJadncOF

ayzizBeUzig £4;£¢TIe AECad §a£7éA §cZDeiSéAZe R iy AiyteladdNiijNae L Saznall lefRijtelaadN:
1. caéesd =Cla; Sl mel Aal)icZ64; T4y zPaddleRec/models/match/match-pyramid

v

2. 2£7aE&paddlerec/datasets/letor07¢Z64; TayNiijNaL geaNeréeDZaiiijNiijZizOaZ; AEEe7RcZDam

cd ../../../datasets/letor07
bash run.sh

1. aLGaZdaelaangZoa‘T th aneayAeToe£ReaN11JZbash run.sh
al§aRra6UaLrad mcOicZDe672 UG TLedl). 2L geaNeréeDZ 1) naROnJN‘eiijZﬁijAagNeGlaLleo.nga

cd - # 3LG4Zdxl1addNcZé&;T
bash run.sh #8Z1eAA87;eiMczCaZ0etNerTI1 jNeI JASROS; UAL7eNGCeas

19.8 e£ZéYha;ecTi

19.9 FAQ

19.7. &TLadlJadncOF 51



CHAPTER
TWENTY

MULTIVIEW-SIMNET (A MULTI-VIEW DEEP LEARNING
APPROACH FOR CROSS DOMAIN USER MODELING IN
RECOMMENDATION SYSTEMS)

azccaAefaaRCeACiijZmultiview-simnete UG 1T1aNzZéEmelaidNaeCadleLSizncZDizéciAdizeClal.

20.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o GfréASAijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

20.2 zelaadNcoAazN
illlayte AgaNUeOlemR a1l e Zr4ymiijNe OlemR ¢szc7§czZ ¢ Tlel teRRé; Z¢ZDéazcZ6ii LitemiijL Al Ue
20.3 xTreemoaGEad’'G

BQaYiijAijteZzeCiasceImijme UGEUSAREAN 7 Eme TiemG6ZEiijNeféx TieméZEx Y e GEIE U
408agN = Trem66ZEx it NiijZ

52


https://github.com/PaddlePaddle/PaddleRec/blob/master/models/match/multiview-simnet
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eréUGEVAAd 17 @Y Fa&ReéC @V réZRAGZAREC & nak&elUe naG2&C @Y ra2TayGaAC,

o 4:0641j0ad’ ZarSaRrazéetOazdcSmeIIScRESL ¢ 0
adc6csSasSlerécTreriarucanad’ 2ars

L A7342N¢ZDE2230846¢xTIImcTterTaYrad’ Z&¥$S 1

ausczRaTJIéSteaNamEa 2 EalivécDeTZaRUcAAGAC .

weldcbrargioméazrcTrertaRGcaAT 1 JNeE 24V I TACeAE L ' =MEART 1
®rREVIamUebtaz8tabeTOALESZTT1Nenn111ijN2atl0ealcd’ 24yd” 4y eliGeIonailennlaliealcd’

®lJA¢zl.e; SaG7cZDx TiembziijaijRayziyAiyteiGerEaREimR¢ZDslotiijNaAROG§ iy A iy AR EamR dymes

0:358 0:206 0:205 0:250 0:9 0:3 0:207 0:10 0:330 0:164 1:1144 1:217_
—-1:206 1:9 1:3 1:207 1:10 1:398 1:2 2:217 2:206 2:9 2:3 2:207 2:10_
—2:398 2:2

0:358 0:206 0:205 0:250 0:9 0:3 0:207 0:10 0:330 0:164 1:951 1:952
-1:206 1:9 1:3 1:207 1:10 1:398 2:217 2:206 2:9 2:3 2:207 2:10_
—~2:398 2:2

20.4 é£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos

w
-

20.5 agnéAs§aijAagN

elieUG2RR:, Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢Z64; TayNalGaRiz
simnetladdN¢Z6a8; TcZDa£néA§zL §2aNaS;zd deCiayNiijZ

# e£Z3EéaladdNciéa; T

# cd models/match/multiview-simnet # &IJI1&zzaDRcZ84;Ta1G4RIFe£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig _bigdata.yaml

# arlxAA&7:;éEDatN

python -u ../../../tools/infer.py -m config.yaml

# &1Z2AASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata. yaml

# EIZxAA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

r”r
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20.6 zeiaadNczDciS

ad’ZegEe g§SimnetaeiqadNaNEaeNnad’ Ziyikcij ﬁgaAaZfaefaaiﬁ1ijNaerf{aylgij UciaAaZleéngTialmiymaR N
of- Embeddlngglj UgaAaZhlJNTemporal ConvolutlonalgljUgaAaZlnj NaSNGated-Recurrent-
UmtgngaAaZlaACaeLSaznau ZeAReeyRaLaaEeglAgURgL’ zac Aal) zanr'ainaarTecCaodnggZDglj UgaAaZh
rankin gzelaalj Re£ZeaNeolng1ljNal§eSLarzayAarzaEuaeIJ L aE§eATgZDUser—

Item¢zDAaRLiijNéZR 1] ia(’idngayAayHtema‘ Iayzet §4;Ne£ZeaNeOSazR imeiz3aAC

®laddNcZDaEni; SczEeLCAR 286 Y Eefze622 UGMulti View-Simnet:

20.7 eTLadlJadncOF

ayzazEanzacf,a‘ £ngeAEeC ad’ §a£neA§gZDeuSeAZaerRayAayleelqaleljNaeLSaznaIJ [efRiyteladdN:
all laEleGReeTrzeloayNaelaangZDeeNGeeaGa@CaleljZ

1. ca6esd =Cla;Salmel AallicZ64; TayzPaddleRec/models/match/multiview-simnet
2. e£ZaE&paddlerec/datasets/BQ_simnetcZ64; TayNiijNaL geaNeréeDZalIiiijNiijZizOaZ; AEE 7R ¢ZD:

cd ../../../datasets/BQ_simnet
sh run.sh

1. aLGaZdaalqangZfSa‘T th &OeayAeT6é£ReaN11]Zbash run.sh
al§aRracUaLrad mcOrcZDe672UGe TLaAL. 2L geaNerseDZ21IiaROiijNiijZaij AagNeGlat.ieomezC:

cd - # 4LG4ZdeladdNcZéd;T
bash run.sh #3Z1eAA8Z;:eimMczCaZltetNeFrTI1 jNeI JAGROS; UALFeNGaeds

20.8 e£ZéYia;ecTi

20.9 FAQ
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https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/frp1159-songA.pdf

CHAPTER
TWENTYONE

KIM (PERSONALIZED NEWS RECOMMENDATION
WITH KNOWLEDGE-AWARE INTERACTIVE MATCHING)

i76cAAFIARCRACHTZKIM deCrdlel SiziicZDizéciAdizeClellL ¢ ThijNe£ Y eracCzaytstard TE~

21.1 4EEa62

wlqddN¢6AdzZN
s @TiemédGEdd G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

21.2 =Trem6aGEad'G

eomezCARE2tNef T Trem6éZESAL ¢ Timinde UréUzaA A glove.840B.300d
em3RSEGRALIAZNANUembeddingdSCASNc§&efEAZ, e TiembaAC

21.3 e£ReaNcOraéC

PaddlePaddle>=2.0 nltk>=3.7 python 3.7

os : windows/linux/macos

55


https://paddlerec.readthedocs.io/en/latest/models/match/kim.html
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r

21.4 acnéAs§aijAagN

2ijAagNaLmcadafiatsnltkeNse UGALEermeladdNaL aytizicZ6a; TayN
&1IneUGzRR 4, Zi7Exiii; Ne TremoaR 784, ZeCla£né A §4; SéINiijNalTlazzeDRcZ64; TayNAIGaRf= L g&:

# efZ4FEéaeladdNcié4; T

# cd models/match/kim # &IJ1&zzeDRcZ84; T41G4RFeEReaN
# SZleAAsZ:eimczC

python -u trainer.py -m config.yaml -o mode=train #_

OOO

3E1éGReTramMb6e£RéaNconfig _bigdata.yaml
# SZ1eAA8Z:EC DatN
python —-u infer.py -m config.yaml -o mode=test

21.5 alagadNc¢zD¢iS

iyl AgaNUzUréUzeOlemR¢ZD@ iyt Ca YFAAZEAL 2 UréUzaSNeTie LuaEr etcazNe Ut ¢ ZDAGEcasa
e UréUze ATARLcijUciAAZ1iijN#z08AZEAL 2 UréUzaSNcCzaGzae UréUzcZDe §8efEaSN&§ 24702 UG 1Tic!
21.6 aTLaedlJad’'mcOr

v v

ayzizEeUzi; £4;£¢TIeABCad §a£né A §cZDeiSéAZe R iy AdyteladdNiijNael Saznall lefRijtelaadN:

21.7 ®TLaedlJadncOf

ayzazEeUzi; £ £¢TIABRCAd §3£76A§cZDeiSEAZ 2Ry AiytaladdNiijNael SizialllefRijteladdN:
1. cadesd =Cla; Sl mel AallicZ64; Tay7PaddleRec/models/match/kim
2. e£7aE&paddlerec/datasets/kim¢Z63; TayNiijNeL geaNerseDZaUiiijNiijZiz04Z; AEEezR¢ZDa 1 Imak :

cd ../../../datasets/kim
bash run.sh

1. aLGaZd=laddNcZ63; T

python —-u trainer.py —-m config_bigdata.yaml -o mode=train
python -u infer.py -m config bigdata.yaml -o mode=test
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21.8 e£ZéYuaLeTi

21.9 FAQ
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CHAPTER
TWENTYTWO

GRU4REC (SESSION-BASED RECOMMENDATIONS
WITH RECURRENT NEURAL NETWORKS)

i26¢aAFIARCeACiTjZGRU4RECelaadNaeCadllel SizicZDizéciAdizeClellL ¢ ThijNe£ Y ertcCzayt

22.1 4EEa62

wlqddN¢6AdzN

o @[Fem6aGEGd' G

o 0£ReqN¢OFacC

o GfréASaijAGEN

o 2652UGadmcOF

o o£76Viii £¢TI

. FAQ
22.2 xlaadNcoAazN

GRU4RECzefqﬁngZIv)ﬁiNgi’%RféiéﬁRCéYEé(’Si&BﬁGSession—based Recommendations
with Recurrent Neural NetworksaAC

2622 UGgZDer agNGal1i70é¢UwiiaifERNNijLGRUTjL 8£R¢ TlazOsession-
basedeOlemRiijN¢ZyeiTidijacz§cZDKNNaSN¢§I'é YtaLEegCiijNeTLedlJelJL e YOz Y ;¢ZDxeRRamGaAC
2622 UGeZD2ayafCaeAleCse Y talllay AdytsessionaymiijNe TieLicCzaGziay Acszal UitemeZDeaNiy z¢
session-basedeOlemRaz TeTiallzeZiéidayyazEesZiijNaiTaeCeTleLicZDATE S A=tRegLaA A= UréU:
ellieladdNéEmg;662Ye6d dj£¢Tidemox Trembé ZEiijNeNse£ZeaNcs; a7¢6tNefAiijNeridRCe AC 67w U
®liéazcZ6xTreNASE§C;

eomezCiijZimTe1)2CPUAA A M2 1)75mTimaGPUaA A TtidlTelaeN§aRCa TrelImit.adZ e omezCaA A
aRfak.leomczC
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https://arxiv.org/abs/1511.06939
https://arxiv.org/abs/1511.06939
https://github.com/PaddlePaddle/PaddleRec/blob/release/1.8.5/doc/train
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6¢DxNiijZimT2I]2CPUIA A smT 1) 75w T imaGPUiijZéEmc; 62riaRCeACPaddleRec
cezgzL£eCDetN

22.3 aTieemdad’DcRE

eliicd 7i; Nayme Tiem

6ad’ D¢REAESANEAR (AL em&iijZ

* Stepl: 40843N2TiembxTiemS6ZE4yNe| |

cd data/

python download.py

* Step2: =Tiem66¢Dad D¢REARE iijaijRefieméaAC

1. #z8session_iddyzkeyaRLaz:Ga0§a3 N Trem6¢ZEiijNa; UsLiefRijisessioncZDaUszl)§iijNAREE

2. e£Gzezd @OL éT£a%eiy21¢ZDsessioniijZe£Gezd OL ¢CzaGzenaze TraiR4205¢ZDitemsiAC
3. eomezC6ZEaA A=tNerT6ZEALSALEAACA0843 N Trem6éZEGNalJ Az Ure Uszl)§4yCad I AEE:

python preprocess.py

python convert_format.py

e£7:4y AemizNaROiijNaijZal i data/cZ63; TayNag UaLrayd ayte UGiziiijNrsc15_train_tr_paddle.txtiy?

214536502
214662742
214716935
214836765
214701242
214826835
214838855
214576500
214821275

214717867

214536500 214536506 214577561
214662742 214825110 214757390 214757407 214551617
214774687 214832672

214706482
214826623
214826715
214838855

214576500 214576500
214821275 214821371 214821371 214821371 214717089 _
—214563337 214706462 214717436 214743335 214826837 214819762

21471786

o Step3: ¢T§xLRamUAE Azl Tt cRExTiembeura; DAIACREZAY AemSiijZeizen

6eomezCaSNe(NerTeU

mkdir raw_train _data && mkdir raw_test_data

mv rscl5_train_tr_paddle.txt raw_train_data/ && mv rscl5_test_
wpaddle.txt raw_test_data/

mkdir all_train && mkdir all_test

python text2paddle.py raw_train_data/ raw_test_data/ all_train all_

—~test vocab.txt

e Uzi; £etiegAiijNelSizneRRE; Zi7EijAéT6aijRe Tremo¢ T§ e LReDZ21J1iijZ

sh data_prepare.sh

22.3. xTreeméad’DcRE

59


https://github.com/PaddlePaddle/PaddleRec/blob/release/1.8.5/doc/predict
https://github.com/PaddlePaddle/PaddleRec/blob/release/1.8.5/doc/predict
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V44

22.4 é£ReaNcOraéC

PaddlePaddle>=1.7.2
python 2.7/3.5/3.6/3.7
PaddleRec >=0.1

os : windows/linux/macos
22.5 agnéAs§aijAagN
22.5.1 amTaelJzeomczC

dlconfig.yamle UGiziijmes; ¢;648;86; ad’ GiijNepochscml2 GAC

runner:
- name: cpu_train_runner
class: train
device: cpu # gpu
epochs: 10
save_checkpoint_interval: 1
save_inference_interval: 1

save_checkpoint_path: "increment_grudrec"
save_inference_path: "inference_grudrec"
save_inference_feed_varnames: ["src_wordseq", "dst_wordseg"] #_,

—~feed vars of save inference
save_inference_fetch_varnames: ["mean_0O.tmp_ 0", "top_k O.tmp_0"]
print_interval: 10
phases: [train]

22.5.2 amTaelJzééDaetN

dliconfig.yamle UGiziijmes; ¢;648;86; 4d’ GiijNepochscmL2 aAC

- name: cpu_infer_runner
class: infer
init_model_path: "increment_grudrec"
device: cpu # gpu
phases: [infer]

22.5.3 é£ReaN

python —-m paddlerec.run —-m models/recall/grudrec/config.yaml

r”r
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22.5.4 ¢2SadlJasTcd’s

27\ 2 o

edti; NeTreméeomezCezSedlasTed 7iijZ

Running SingleStartup.

Running SingleRunner.

2020-09-22 03:31:18,167-INFO: [Train], epoch: 0, Dbatch: 10,
—~time_each_interval: 4.34s, RecallCnt: [1669.], cost: [8.366313],
—~InsCnt: [16228.], Acc(Recall@20): [0.10284693]

2020-09-22 03:31:21, 982-INFO: [Train], epoch: 0, Dbatch: 20,
—time_each_interval: 3.82s, RecallCnt: [3168.], cost: [8.170701]
—~InsCnt: [31943.], Acc(Recall@20): [0.09917666]

2020-09-22 03:31:25,797-INFO: [Train], epoch: 0, Dbatch: 30,
—time_each_interval: 3.81ls, RecallCnt: [4855.], cost: [8.0171817,
—~InsCnt: [47892.], Acc(Recall@20): [0.10137393]

r

epoch 0 done, use time: 6003.78719687, global metrics: cost=[4.
—4394927], InsCnt=23622448.0 RecallCnt=14547467.0 Acc(Recall@20)=0.
—~6158323218660487

2020-09-22 05:11:17,761-INFO: save epoch_id:0 model into:
~"inference_grudrec/0"

epoch 9 done, use time: 6009.97707605, global metrics: cost=[4.
0693731, InsCnt=236237470.0 RecallCnt=162838200.0_

—~Acc (Recall@20)=0.6892988086157644

2020-09-22 20:17:11,358-INFO: save epoch_id:9 model into:
~"inference_grudrec/9"

PaddleRec Finish

eiti; NeTiemoééDaetNczSedlJasTed 7:

Running SingleInferStartup.

Running SingleInferRunner.

load persistables from increment_grudrec/9

2020-09-23 03:46:21,081-INFO: [Infer] batch: 20, time_each_
—~interval: 3.68s, RecallCnt: [24875.], InsCnt: [35581.],.
—~Acc (Recall@20): [0.6991091]

Infer infer of epoch 9 done, use time: 5.25408315659, global
—ometrics: InsCnt=52551.0 RecallCnt=36720.0 Acc(Recall@20)=0.
—698749785922247

Infer infer of epoch 0 done, use time: 5.20699501038, global
—metrics: InsCnt=52551.0 RecallCnt=33664.0 Acc(Recall@20)=0.
—6405967536298073

PaddleRec Finish
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22.6 e6zeeUGad'mcOF

¢T130§2672UG¢ZDa6NZTE 2 Trembid mcOres72 UGe TLedlJéIJARe Adlliconfig. yamli£se TZeGEARC:
* batch_size: #£6@TZconfig.yamliyjmdataset_traineTiem6éZEcZDbatch_sizei§z500aAC

« epochs: i£6xTzconfig.yamliymrunner¢ZDepochsiyz103AC

o xTiem6x7RiijZiféxTzconfig.yamliymdataset_traineTiem6éZE¢ZDdata_pathiyZ7aAl{ workspace }/dat:
di£cTigpueomezC102;6 etNefTezSedlliyz

i£62TzaRO£R2aNe Uzl iijZi£62Tzconfig.yamliymcZDaAZworkspaceAAZiyzconfig. yamlcZD¢Z6:

python -m paddlerec.run -m /home/your/dir/config.yaml
#erCerTeladi jR ¢it’a08aNGa82eIJidIJrconfigelDezIdrZetré: D

22.7 e£ZéYiaiEcTi

22.8 FAQ
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CHAPTER
TWENTYTHREE

DEEPWALK (DEEPWALK: ONLINE LEARNING OF
SOCIAL REPRESENTATIONS)

iz6caAFIARCeACiijZDeepwalkieCadllel SizicZDizéciAdizeClellL ¢ ThijNe£ YertcCzaytstard TE~
23.1 aEEa6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

23.2 zeigadNcoAazN

DeepwalkasYrayAaylngaanZ(,a‘ cea‘IaGAal@azagZDgans§IaACa0CgZDgZ6gZDaaYraZ(J a;NaEenJ \EL
eE.C¢Cz- aaYaarDaLrayAaylaRSeGRgl’ 760t ayluJNa, £aRS eGRgl’ 760 ayngDa;NaEegZDaerRayleLCngay
label classificationdzzakt.aiyte; ; ALi7Eaj0e622 UGcZyaRNcZDaNGeiGaeit 42saAC

23.3 aTiem0aGEad'G

63


https://github.com/PaddlePaddle/PaddleRec/tree/master/models/recall/deepwalk
https://dl.acm.org/doi/pdf/10.1145/1557019.1557109
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23.4 é£ReaNcOracC
PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

pgl>=2.0
esleDRiijZelIizlaadNETAee ALSL eCEpgla L meC emiayye£ReaN, A6 ecE2 Uz4ijRiijZ

pip install pgl

os : windows/linux/macos
23.5 agnéAs§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNalizze DR ¢Z64; TayNalGaRrz

# efZ4FESaeladdNci84; T

# cd models/recall/deepwalk # &IJl&zzeDRcZ84;TAIGARFe£ReaN

# dyNeyyeIlJzallimedzddzza%a

cd multi_class

# &17x2AAS7;eémczC

python -u ../../../../tools/static_trainer.py -m config.yaml #_

ooooo

3FE]1&éGReTremMbefRéaNconfig bigdata.yaml

# &I1Z2AAA7Z;EEDetN

python -u ../../../../tools/static_infer.py -m config.yaml
# e6acbU MacroFl

python macrofl.py

23.6 seiaadNczDciS

Bryan PerozziﬁUféfSia:ijDeepWalk: Online Learning of Social Representa-
tions&@RR&GZ#zEDeepwalkiziiczZaG74§zellicZDczSedDAACaeCayNaZ 2 Y40 § 2 UG Hymar7420eGlatsce

23.7 eTLadlJadncOrF

ayzazEeUzi; £4;£cTIRABC;Ad §3£46A§cZDeiS6AZ 2Ry AiyteladdNiijNael SizialllefRijteladdN:

1. casesd =Cla; SaLmel Aal)icZ64; Tayzmodels/recall/deepwalk

Nz,

2. e£ZaE&deepwalk_trainemezCAaZ ANAES
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https://arxiv.org/pdf/1403.6652.pdf
https://arxiv.org/pdf/1403.6652.pdf

PaddleRec, Release 2.2.0

cd deepwalk_train
python -u ../../../../tools/static_trainer.py -m config bigdata.yaml
cd

1. e£ZAE&multi_class,2£ZeaNayNayyizzakadomezC

cd multi_class

# &IZxAASZ;eimczC

python -u ../../../../tools/static_trainer.py —-m config_bigdata.yaml
python -u ../../../../tools/static_infer.py —-m config bigdata.yaml

# e6acbU MacroFl

python macrofl.py

23.8 e£ZéYia;ecTi

23.9 FAQ

23.8. e£ZéYiua;ecTi 65




CHAPTER
TWENTYFOUR

MIND (MULTI-INTEREST NETWORK WITH DYNAMIC
ROUTING FOR RECOMMENDATION AT TMALL)

i76caAFIARCeACiijZMINDaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNe£ YeracCziaytstaraTE~
24.1 aEEa6z

o @lqddN¢éAizN
o @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

24.2 xigadNcoAazN

ellid; NasdcOrazEas zazOat iz AAGi¢ TScZD¢ Tl Ludd ZAEr eticc; ScalliijNaeCayNazZ, el Acd’ ZiijZ
2OlemRARCeACe672UG:http://cn.arxiv.org/abs/1904.08030

24.3 x=Trem6aGEad'G

alJ laelaangZoa i TgZDdatagZoa i TayNayzaeClaGEad’ GazEa£neA§e£ReqNgZng’ ia(,NzeTraeloanéfSlg
data/teste UGi#zGad’ zaylaACeNeeIJAe@Aa i £ngaEleGRaeTra3loaRrazeaRCeACayNanzeeTLeedIJ ad’ lgOreC

.....
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/recall/mind
http://cn.arxiv.org/abs/1904.08030
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0,17978,0
0,901,1
0,97224,2
0,774, 3
0,85757, 4

sLEALnealcd zuidaA Aitem_idaSNcCzaGzcZDéaza7R (2 UtéUt =ls)
N T TremécZDiijaijRaeCiyNiijZ

user_1id:487766 target_item:0 hist_item:17784 hist_item:126 hist_
—~item:36 hist _item:124 hist _item:34 hist _item:1 hist item:134 hist__
—~item:6331 hist_item:141 hist_item:4336 hist_item:1373 eval_
—~item:1062 eval _item:867 eval_item:62

user_1d:487793 target_item:0 hist_item:153428 hist_item:132997 hist_
—~item:155723 hist_item:66546 hist_item:335397 hist_item:1926 eval_
—item:1122 eval item:10105

user_1d:487805 target_item:0 hist_item:291025 hist_item:25190 hist_
—~item:2820 hist _item:26047 hist_item:47259 hist_item:36376 eval
—~item:260145 eval_item:83865

user_1d:487811 target_item:0 hist_item:180837 hist_item:202701 hist_
—~item:184587 hist_item:211642 eval_item:101621 eval_item:55716
user_1d:487820 target_item:0 hist_item:268524 hist_item:44318 hist_
—~item:35153 hist_item:70847 eval_item:238318

user_1d:487825 target_item:0 hist_item:35602 hist_item:4353 hist_
—~item:1540 hist_item:72921 eval_item:501

iEGiymhist_itemdSNeval_itemdiGeYiaRYéT£a7RALUINefzaRU2UZ4ijRAR 8¢ IINmind_1i
Py

rr

24.4 é£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : linux/macos

v v r

24.5 acnéAgaijAagN

alimindeeladdNcZ63; TeZDagnéA szl 3eaNas; izd aeCayNiijZ

# 36L7&CEfaiss

# CPU

pip install faiss—cpu

# GPU

# pip install faiss-gpu

(continues on next page)

r”r
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(continued from previous page)

# ef£Z3ESaeladdNcZE4; T

# cd models/recall/mind # &4IJl&zzeDRcZ64;T4IG4RFe£ReaN
# SEIeAASZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml

# SZ1eAA8Z:ECEDatN

python —-u infer.py -m config.yaml —-top_n 50
S#3rZetNerTeTralbef ZeaNécDaet Nii jNaZéAZe£GfaissaRAAZAAAZEAL ¢z5@edIJefDet NReacll

¥ 8172AASZ;ecmczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata.yaml

# &I1ZxAAAZ;EEDetN

python -u static_infer.py -m config.yaml -top_n 50

S #3rZetNerTeTrambes ZeaNécDaet NI i jNaZiéAZe£GfaissaRNAZAAAZEAL ¢zS5edTIJerDet NReacll

24.6 axlaadNczDc¢iS
czEeE.Ceg Ay icwlqddNe6AdzNECIALE
24.6.1 =TLaedlJaducOF
¢T5i7030§43Ne672UGesaellL @RRi; Za6détNcZDad meOrczEeE.CiijNiyziazEe Uzi, £4;£¢ T ABC
epoch_numl Recall@50 | NDCG@50 | HitRate @50 [Time of each epoch | | :AATAATI :aAATAAT
| :AATAAT | :AATAATI :aAATAAT | :aATAATI :AATAAT | | mind | 128 120 | 8.43% | 13.28% |
17.22% | 398.64s(CPU) |

1. caéesd =Cla; Salmel AallicZ64; Tay7PaddleRec/models/recall/mind
2. e£ZaE&paddlerec/datasets/AmazonBook¢Z53; TiyNaL geaNrun.sheDZa2liiijNiijZayNe; ;ad D¢REAS]

cd ../../../datasets/AmazonBook
sh run.sh

1. A6L ¢k, ietUiijNaLSazni; £¢ Tifaisseise£ZeaNaRSEGRARMAZA

# CPU-only version (pip)
pip install faiss-cpu

# GPU(+CPU) version (pip)
#pip install faiss—gpu

# CPU-only version (conda)
#conda install -c pytorch faiss-cpu

(continues on next page)
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https://arxiv.org/abs/2005.09347
https://github.com/facebookresearch/faiss
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(continued from previous page)

# GPU(+CPU) version (conda)
#conda install -c pytorch faiss-gpu

1. ALGAZAxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4ZdeladdNcZéd;T

# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #_,
3EI8GReTreambe£ReaNconfig_bigdata

python -u infer.py -m config bigdata.yaml -top_n 50 #_
3EI8GReTreambe£ReaNconfig _bigdata

24.7 e£ZéYuaieeTi
24.8 FAQ
24.9 aRCeAC

xTiem6éZEAREe6mczCizz4t.aaRCeACEZEComiRec

24.7. e£ZéYuaecTi
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https://github.com/THUDM/ComiRec

CHAPTER
TWENTYFIVE

NCF (NEURAL COLLABORATIVE FILTERING)

42¢ciARFIARCeACiTjZNCFaeCadllel SizincZDizéciAdrzeClelIL ¢ TiiijNe£ YeracCziytstaraTE~
25.1 aEEa62

o @lgddN¢éAizN
o @TieméaGEGd' G
o 0£ReqN¢OFacC
o G£réASaijAGEN
e @lgddN¢zDe;S

o @TLadlJidwcOF
o 2£76Viid £¢TI

s FAQ

25.2 zelaadNcoAazN

8, Lad ZazTeTlalzeZ1iijNazizesae Dl & Y e AgaRméeLeZDamY a1[aACaZ A4y 74d 36 CIALEC Tle Lz Y1
Collaborative Filtering AAN#;IJe AEALI ¢ TlzGsazcimeizieicarzuseraSNitemel 23, Ae£ZeaNazz2laiijNa; £l
itemizd 4254G; 2 TiiijN2RRAGZi7E4y AcsméZR 2 A gaRmée LamRARNe£Gaezd eg¢aEse Uzaeal AAC

25.3 xTrem0aGEad'G

elieladdNi; £cTle622 UGijmeZDa Trem6¢ZEmI- 1 miijLamsMovieLensx Tiem6éZEiijL aSNpinterest-
20iijLamsPinterest Trem6éZEiijL allleladdNcZ64; TeZDdatacZ64; TayNiyze CIAGEAd GizEafné A§e£ReaN
+ M + item.id + M+ rating(ngzeLﬁéfbéiLE) + Mt +  times-
tamp(2UtéUt 2Ls)allitest.negativeijmcZDa Tremé2dijiijRayziijZ(userID,itemID) + \t +
negativeltemID1 + \t + negativeltemID2 4A¢(ANEaRN199:jinegativeaitielli)
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/recall/ncf
https://arxiv.org/pdf/1708.05031.pdf
https://arxiv.org/pdf/1708.05031.pdf
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25.4 é£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
25.5 agnéA§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/recall/ncf # 4IJ1&zzeDRcZ64; Ta1GaRFeE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

ccc

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python -u ../../../tools/infer.py —m config.yaml

# &1ZxAASZ;eémczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

VVVVV

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
# 8I1ZxAA47;EEDatN
python -u ../../../tools/static_infer.py -m config.yaml

25.6 alaadNczDc¢iS
862 UGNeural Collaborative Filtering dymcZDneumfc;SczIlczSedDaeCazZ; el Acd z:
25.7 @TLaedlJad'mcOr
ayzazBeUzi; £4;£cTIRABCAd §3£16A§cZDeiS6AZ 2Ry AiyteladdNiijNael SizialllefRijteladdN:

1. ca6esd =Cla; Sl meL; AdlJicZ64; Ty 7PaddleRec/models/recall/ncf
2. e£ZaE&paddlerec/datasets/movielens_pinterest. NCF¢Z63; TiyNiijNeeL geaNerseDZaelliiijNiijZiz04az

cd ../../../datasets/movielens_pinterest_NCF
sh run.sh

1. 4L.GaZd=laddNcZ64; T, =L g2aNaS;izd’ e£ReaNAEIEGR =2 Tiemb
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cd - # 3LG4ZdeladdNcZéd;T

.

AEIeAASZ; eMc2CaZ 118 UALFaNGeaG (6£26GNéTTAceAd [ £cTIbashdRF&EIeDZaeIn
bash run.sh

25.8 e£ZéYua;ecTi

25.9 FAQ
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CHAPTER
TWENTYSIX

WORD2VEC (DISTRIBUTED REPRESENTATIONS OF
WORDS AND PHRASES AND THEIR
COMPOSITIONALITY)

azccaAefaaRCeACiijZword2vecieCadll el SiziicZDizéciAdfzeClellL ¢ TliijNe£ YertaeCziytstaraTE~

26.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

26.2 xigadNc6AazN

el NasdeOriazEskip-gramaladijRcZDword2vectoraladdNiijNaeCayNazZ, L Acd’ 7iijZ

/////

26.3 ®Tiem0aGEad'G

a10{laddNcZ63; TcZDdatacZ64; TayNayze CIAGEAd GiZEA£néA §e£R2aNcZDed 7i; N TemsiijNeome
data/test, data/dicteUGiziad ziymaACeN&élTAee A £¢ TIAEI6GR2 Trem6aR(i28aRCeACajNe Uze TLedl i
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https://github.com/PaddlePaddle/PaddleRec/blob/master/models/recall/word2vec
https://aistudio.baidu.com/aistudio/projectDetail/124377
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45 8 71 53 83 58 71 28 46 3
59 68 5 82 0 81
61

eimealcZDeiijaijRaeCayNiijZ

and 6

all 48
because 64
Jjust 72
per 63
when 59

is 9

year 43
some 55

it 20

26.4 eé£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
26.5 acnéAg§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢Z64; TayNalGaRiz

# efZ8FESaeladdNci84; T

# cd models/recall/word2vec # &IJl&zzeDRcZ84;TaAIGARFe£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# SZ1eAA8Z:ECEDatN

python —-u infer.py -m config.yaml

# &IZxAASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# 8I1ZxAA47;EEDatN

python —-u static_infer.py -m config.yaml

r”r
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26.6 seiaadNczDciS

eeLSaZneAZe£GerlgsZaerTﬁjLWord AnalogquL’ azzaLaaeIeeecAelN—
word2vecaelaangZDeOIQZCaeTLaedIJ aACeGSaEeaZZaylerlAnJNanNC11]ND11JNaAGé6(JalYaIJ [y AcsmaF
a,£a(JUrelat10n(A B)= relatlon(CnJN D)11JNgDuaROeAZe;EGAuJNB11JNCaOzecDaa;NDuJNemb(D)
=emb(B) - emb(A) + emb(C)aAngEeLCegAayLeIccelqangoAazN eClaLE

26.6.1 aTLaedlJad'mcOF
ayzazBeUzi; £4;£c TR ABC;ad §3£16A §cZDeaS6AZ 2Ry AytaladdNiijNael SizialllefRijteladdN:
ANAEI6GR2 TremGijNaladdNcZDeNGziGaeCiyNiijZ | {addN | acc | batch_size |
epoch_numl Time of each epoch | | :AATAAT| :AATAAT | :aAATAAT | :aATAATI :AATAAT | |
word2vec 1 0.579 110015 | —|
1. casdesd =Cla; SaLmel Aal)icZ64; TayzPaddleRec/models/recall/word2vec
2. e£ZaE&paddlerec/datasets/one_billiongZ64; TayNiijNaL geaNeréeDZalliiiijNiijZiz0aZ; AEE= 7R ¢ZD:

cd ../../../datasets/one_billion
sh run.sh

1. ALGAZdxladdNcZ64; T 2L geaNaS;izd e£ReaNAEIEGR 2 Tems

cd - # 3LG4ZdxladdNczséd;T

# azlxAA&Z;eomczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #_
géEIééé@If&lééiﬁéaNconfig bigdata yaml

/////

—bigdata.yaml

26.7 é£ZéYiua;ecTi

26.8 FAQ
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CHAPTER
TWENTYSEVEN

ENSFM (EICIENT NON-SAMPLING FACTORIZATION
MACHINES FOR OPTIMAL CONTEXT-AWARE
RECOMMENDATION)

az¢caAefaaRCeACiijZENSFMaeCadlel SizicZDizéciAdfzeClellL ¢ ThijNe£ YeracCzaytstaraTE~

27.1 AaEEa6z

wlqddN¢6AizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

27.2 seigadNcoAazN

ENSFM aYfijAijtaRtelIL ijAasCééDetNasCcZDatE FM @iaadNiijNet§ DeepFM,
CFM ¢ZyefTaliad meiCazeaSNARCaTréGRayESC @ Zt 4rSiijNamt dl){eladdNe TLedlayEealcOte Y ;2SU
Non-Sampling Factorization Machines for Optimal Context-Aware Recommenda-
tiongZDegCcCziijZer §6GGaatcmUcTeaziaymelisiz84; £ eladdNa Tl TZAL el A1) Y aACHyOdzN¢Zyf Tiij
Top-N =OlemRizzakaz YiéidiyyelIL e TLcZDIAC

27.3 &Trem0aGEad'G

elieladdNi; £cTle622 UGijmeZDa Trem6¢ZEmI- 1 miijLamsMovieLensa Tiem6éZEiijL A AlastfmaSN
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/recall/ensfm
http://www.thuir.cn/group/~mzhang/publications/TheWebConf2020-Chenchong.pdf
http://www.thuir.cn/group/~mzhang/publications/TheWebConf2020-Chenchong.pdf
http://www.thuir.cn/group/~mzhang/publications/TheWebConf2020-Chenchong.pdf
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27.4 é£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
27.5 agnéAs§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/recall/ensfm # &IJl&zzaDR¢ZE8 TEAIGARFeE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

ccc

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python —-u infer.py -m config.yaml

27.6 alaadNc¢zDc¢iS
®laddNcZDaAzi; SczSedDacCiyNiijZ
27.7 eTLaedlJad'ncOr
ayziazBeUzi; £4;£cTIRABC;Ad §3£16A§cZDeiS6AZ iRy AdyteladdNiijNael SizialllefRijteladdN:

1. ca6esd =Cla; Sl meL Adl)icZ64; TiyzPaddleRec/models/recall/ensfm

2. e£ZaEépaddlerec/datasets/ml-1m_ensfm

cd ../../../datasets/movielens_pinterest_NCF
sh run.sh

cd - # 4LG4ZdxladdNciéd;T

#

AFEIeAALZ ; eMeZCaZ 18 USLFeNGed G (e£6GNéTTJAceAd [ £cTIbashdRraEIeDZaeIdn
python -u ../../../tools/trainer.py -m config_bigdata.yaml

python -u infer.py -m config_bigdata.yaml
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27.8 e£ZéYuaeeTi

27.9 FAQ
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CHAPTER
TWENTYEIGHT

TISASREC-PADDLE (TIME INTERVAL AWARE
SELF-ATTENTION FOR SEQUENTIAL
RECOMMENDATION)

az¢caAfaaRCeACiiZTiS ASRecaeCadllel SiziicZDizéciAafzeClellL ¢ TliijNe£ YerteCziytstaraTE -

28.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

28.2 xigadNc6AazN

dijacz§cZDaZRALUAN Uz OlemR 21aadNéC; 4FE47d 52S40EaR 8 gEay 7y Adjte 1L éaza7ReZDAaZRAL Ui
Interval Aware Self-Attention for Sequential Recommenda-
tionafE4zd 42S4ymeZDaUléUt =Lsazzelae£Za7RALUzladdNzaEedtiiymijNizéeOdct ¢iymaRNcZDz UG

28.3 ®Trem0aGEad'G

elliielaadNi; £cT1e622 UGiymeZDa Tiem6éZEmI- 1 miijiimsMovieLensx TremGéZEiijL all laladdN¢Z6
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/recall/tisas
https://cseweb.ucsd.edu/~jmcauley/pdfs/wsdm20b.pdf
https://cseweb.ucsd.edu/~jmcauley/pdfs/wsdm20b.pdf
https://cseweb.ucsd.edu/~jmcauley/pdfs/wsdm20b.pdf
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28.4 é£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
28.5 agnéA§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/recall/ncf # 4IJ1&zzeDRcZ64; Ta1GaRFeE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python —-u infer.py -m config.yaml

28.6 =igadNc¢zDc;S
®laddNaTt 4;SczSedDaeCiyNiijZ
28.7 eTLadlJadncOF

ayziazBeUzi; £4;£cTIRABC;Ad §3£16A§cZDeiS6AZ iRy AdyteladdNiijNael SizialllefRijteladdN:
1. ca6e6d =Cla; Sl meL Adl)icZ64; TiyzPaddleRec/models/recall/tisas

sh download.sh

1. ALGaZdxladdNcZ64;T,eL 32aNaS;izd e£ReaNAEIEGR 2 Tiems

cd - # 4LG4ZdeladdNczés; T

#.

waFIeAALZ; emMcZCaZ 14 USLFeNGedG (e£76GNéTITJAceAd [ £cTIbashdRratleDZaeIn
python -u ../../../tools/trainer.py -m config_bigdata.yaml

python —-u infer.py -m config_bigdata.yaml

28.4. e£RegNcOra¢C 80
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28.8 e£ZéYua;LcTi

28.9 FAQ
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CHAPTER
TWENTYNINE

BST (BEHAVIOR SEQUENCE TRANSFORMER FOR
E-COMMERCE RECOMMENDATION IN ALIBABA)

iz¢caAFiARCeACiijZbstaeCadllel SizncZDizéciAdfzeClelL ¢ ThiijNe£ YericCziytstara T~
29.1 aEEa6z

o @lqddN¢éAizN
» @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

29.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm

@inproceedings{chen2019behavior,

title={Behavior sequence transformer for e-commerce
—recommendation in alibabal},

author={Chen, Qiwei and Zhao, Huan and Li, Wei and Huang, Pipei_
—and Ou, Wenwu},

booktitle={Proceedings of the 1lst International Workshop on Deep,,
—~Learning Practice for High-Dimensional Sparse Data}l,

pages={1--4},

year={2019}

}

82


https://github.com/PaddlePaddle/PaddleRec/tree/master/models/rank/bst
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29.3 x=Trem6aGEad'G

é(’ilgiéaRLae;NéfTaeIree.(SéZEeAE ng(http /1 snap. stanford. edu/data/amazon/productGraph/categoryFiL
AmazonaaIraelééZEaACereae"[raelfiéZEaNEaeNnayd’ 6CIALEiijZe6mczC6ZEaSNatNefTéZEAAC
®fRiyAeaNax Trembziiji] Ra@CayNaaL’ Acd 7iijZ

<label> <userid> <history> <cate> <position> <target> <target_cate>

—~<target_position>

dEdaym<label>ealcd 747£aSEe Y faReeéncCzaGziijNeCzaGrg Tl ealed 7iijNa ¢ CzaGae Ti0zaled 74

v

29.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
29.5 agnéAs§aijAagN

elneUGeRRE; Zi7Eeiti; Ne TreméaRiz84; ZeClafié A §4; SéNiijNallizze DR ¢ Z64; TayNaiGaR fa

# e£Z4FESaeladdNcis4; T

# cd models/rank/bst # 4IJl&zzeDRcZ64;T4IG4RFe£ReaN

# SEIxAASZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

o~ [

anleGR%Ir&loeiReaNconflg bigdata.yaml
# aEIxAASZ:EEDetN
python -u ../../../tools/infer.py -m config.yaml

# &1ZxAAS7;eémczC
python -u ../../../tools/static_trainer.py -m config.yaml #

ooooo

3F]1éGReTremMbe£RéaNconfig bigdata.yaml
# &I1ZxAAAZ;EEDetN
python -u ../../../tools/static_infer.py -m config.yaml

—

29.6 seiaadNczDciS

29.6.1 aTEaSAcLza;AéCIaLE

29.3. =Tiem6aGEad'G 83
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208l A= YiSelf-Attentione6ac6UERAIjR:
¢DiaRO= YL méel¢;Scz116CIALEijZ

29.6.2 cTiseeluclza;AéCialLE

2lJAaROayAasCiyze; SaGreat azeiyz1¢ZDfcasCiijNa Uzi; £26ac6UééDaetNaAijaAC

29.6.3 LossaRLAucedacoU

o 6éDtNcZDczSedl¢Ts2lTAaROEASCaEREde08asCEAZE Gt At 4G @ TisigmoidezZaGiijNa
o xfRelaeitelIicZDem§ad siyzet §aize Trem$ad $aAijiijNlabel¢ZDa TrembcszadNarEe iaN Uiy zfloa
« efbatchcZDxm§ad savyg_costaeYaRDalazeitelicZDem§ad sizNaSN

o 2l SiziiaRNa UG£ Y iijZe6ac6UécDatNcZDauceNGaeiGaAC

29.7 eTLadlJad’mcOF

ayza7BeUzi  £4;£¢TIRAERC ad §a£76A§cZDtSEAZ 2Ry AdytaeladdNiijNeLSaznalllzefRijteladdN:
AIJIAEI6GR2Tiem6ijNa2laddNcZDeNGaiGaeCiyNiijZl «addN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAATI :AATAAT | :4ATAAT | :AATAATI :aATAAT | 1 BST
10.77+ 12561 7 | ¢7¢0.553fRa Ui |
1. ¢adesd aaéfé’li Salmzl AAl) ngéé; TayzPaddleRec/models/rank/bst
2. 2£73E8datacZ64; TayNiijNeL geaNeréeDZaiiijNiijZayNe; jamazonaEI6GR = Trem6¢ZEiijNazie géa

cd ./data
sh data_process.sh
python build_dataset.py

1. aLGaZd=laddNcZ6a;T,2L 3eaNaS;izd e£ReaNAEISGR2 Tiems

cd - # 3LG4ZdxladdNcZéd;T
# SZlxAAsZ;:eimczC
python -u ../../../tools/trainer.py -m config bigdata.yaml #_

0~ [

0~ [

20.7. eTLadlJaducOF 84
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29.8 e£ZéYuaecTi

29.9 FAQ
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CHAPTER
THIRTY

DCN (DEEP & CROSS NETWORK FOR AD CLICK
PREDICTIONS)

iz6caAFiARCeACiijZdendeCadl el SiziicZDizcciAdfzeClellL ¢ TliijNe£ YeracCziytstara T~
30.1 aEEa6z

o @lqddN¢éAizN
o @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

30.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm

@inproceedings{DeepAndCross,
title={DeepAndCross: Deep & Cross Network for Ad Click,
—~Predictions},
author={Ruoxi Wang, Bin Fu, Gang Fu, Mingliang Wang},
year={2017}
}
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/rank/dcn

PaddleRec, Release 2.2.0

30.3 =Trem0aGEad'G

A4

30.3.1 aTiemdxiéezR

é6ngCaRLae;NéfTaaTraalerEeAL’ ¢TiDisplay Adverti%ing Chal-
len geaaL’ AgTlgZDCr1teoaeTrzeloeZEaACereaaTraelééZEaNEeeNnayd’ 6CIALEiijZetmczC6ZEASN 2N TéZE

xfRiyAeaNxTrembziijaijRieCiyjNael Acd iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

dEGiym<label >ealgd’ zaz£aSLeeYraR@ecnnganuJ Nnganng 1 ealgd’ 7iijNalJ lngangTIOealgd’ za
feature >azceqlaeIraA1J cl ZacAllee£ngIQE za; AiijLC 11]NaEsa=,IJ L 134yte£dczmcC za(JAaAC< categoris
feature>izéealal. E¢szcl 24, AiijLcezaeTécL 74 AiijLiijNAES2IIL 26iytceze TecL 28; AAACCZyéCiayd: i

30.3.2 ayAéToayNejjeomczCaRLaetNerTeTrend
AE[6GR2 TiemG6ZEe 3t dRe£GCIN:

1. catesd =Cla;SaLmel Aal)icZ64; TayzPaddleRec/models/rank/den

2. e£ZaE&paddlerec/ datasets/crlteogZoa i TayNuJ NeaL geaNereeDZzeIJ muNauZaanZ. iEEx7RcZDzlmi
/slot_train_data_ful l11JNaEleGRaegNerTaeTra:loa:Tcg 16470 /
slot_test_data_full

cd ../../../datasets/criteo
sh run.sh

\4

30.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
30.5 acnéAs§aijAagN

ellieUGeRRi, ZizEeiti; Ne TremoiR fiz84; ZeClagné A §4; SéNiijNalTipaddlerecaladdN¢Z64; TAAI
atleAALZ eomezCiijZ

python ../../../tools/trainer.py -m ./config.yaml

6172 AAZZ eomezCiijZ

30.3. =TremdaGEad'G 87


https://www.kaggle.com/c/criteo-display-ad-challenge/
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python ../../../tools/static_trainer.py —m ./config.yaml

atieAALZ; 2OIcRE

python ../../../tools/infer.py —-m ./config.yaml

éiZeAALZ;=OIcRE

python ../../../tools/static_infer.py -m ./config.yaml

esleDReomczC-6¢D=tNiijNeladdNamY aCTe UGz me; 6cZDiay AeGt 2 AgiijZak [e AAZ 2laadNiEyO
30.6 alaadNc¢zDc¢iS

static_model.pyaAliijN¢zDg; SazcgaAaRCeACn et . pydACelaadNiyzeeAczDel Re Yiiazd ARL éa2CrosséC
256, 128]iijN2fR4SCFCEC;aROx2 081y Adjtreluef Azt 3G 2 TiijN2fRASCFCcZDALIAgNAN U2 UZ4ijR 4y 7

30.6.1 LossaRLAucedacoU

o 6éDtNcZD¢zSedlJarEcZDerosséCIALEAz8aREdnnéCIALE  SaG2cZDEZRARSEGRCL 74, Aconcatiijl
o efRzlaeitzllicZDem§ad siyzet §afze Trem§ad $4AijiijNlabelcZDa TrembcszadNarEe 1aN Udyzfloa
* &fébatch¢ZDxm§ad’ savg_costaYraRDzlaeitzelicZDemad §izNaSN
. aeLSaznaRNzeUl’iéJiYalJZé6ag6UééDze;NgZDauanNauchDngzedIJ gTsp addle.
static.auc () ¢zZaGziij NéféangZDe£TaZdaA1] elJLayr ayhlJNaLEaaneYraElasAauc
auc_variijNa SaL’lbatcthDauc batch_auc_variijNazéiREauc_states:

_11]Nauc_statesaNEaRnazEb atch_stat_pos, batch_stat_neg,
stat_pos, stat_negifaeAfaAC abNelLRajt.e£iczDe¢;SaROiijNelLSaznelJA¢zLaRazéé AZe£(

30.7 eTLadlJadncOF

ayziazBeUzi; £4;£cTIRABC;Ad §3£16A§cZDeuS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:
AIJIAEI6GR2Tiem6iyNeladdNcZDaeNGaeiGaeCiayNiijZ
1. ca6esd =Cla; Sl mel AallicZ64; TayzPaddleRec/models/rank/dcn
2. alllaAlcriteo dataAATAEISGR a2 Tremb¢Z64; TayNiijNe£ReaN 2 Tiembiy AéT6ad DeREEDZ2lIiiijNAS

cd ../../../datasets/criteo
sh run.sh

1. éAA4ZddencZ64; TaymiijNéEme; 62 Tziay74;£¢ Ticonfig_big.yamlijmeZDaRCa Tt
2. 2£R2aNaS;izd iijN=laddNiijZe£ZeaNayd djtepochcZDesmezCiijNe DiaROécDatNciiiazNiajitepochii
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python ../../../tools/trainer.py —m ./config_big.yaml

672 AAGZ; eomczCiijZ

python ../../../tools/static_trainer.py —m ./config_big.yaml

1. ¢zRe£GAEIEGRaTremeomczCaROiijN2L geaN=2OlcREiijZ akizAAaZ; 2OIcRE

python ../../../tools/infer.py —m ./config_lbig.yaml

éiZaeAAéZg)eeCﬂ)fglV{E

python ../../../tools/static_infer.py -m ./config_big.yaml

esleDReomczC-6¢D2tNiijNeladdNamY aCTe UGz me; 6cZDijAeGt 2 AgiijZ
30.8 e£ZéYua;LcTIl

30.9 FAQ
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CHAPTER
THIRTYONE

DEEPFEFM (FIELD-EMBEDDED FACTORIZATION
MACHINES FOR CLICK-THROUGH RATE PREDICTION)

iz¢caAFiARCeACiijZdeepfefmaeCadl el SiziicZDizéciAdfzeClellL ¢ TliijNe£ YeracCziyitstara Tk~
31.1 aEEa6z

o @lqddN¢éAizN
o @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

31.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm

@article{pande2020field,

title={Field-Embedded Factorization Machines for Click-through,
—~rate prediction},

author={Pande, Harshit},

journal={arXiv preprint arXiv:2009.09931},

year={2020}

}

elieladdNziteGlétdeales7eUGad mcOre NSz LY ot ZiijLennaZZ1§iijL DeepFEFMAEAAEZ e Uzeal

90


https://github.com/PaddlePaddle/PaddleRec/blob/master/models/rank/deepfefm
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31.3 ®=Trem0aGEad'G

é(’ilngaRLae;NéfTaeIree.(SéZEeAE ngDlsplay Advertising Chal-
lengeaeL’ AgTlgZDCr1teoaeTrmlfiéZEaACereaeTraelééZEaNEaaNnayd’ éCIaLEiijZemczCéZEASNz (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaaL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

dEGiym<label >ealgd’ i§i£aSLeeYraR@ééﬁngannJ Nnganng lealcd 7iijNzlJ 19CzangT1()eand’ 73
feature> azceqleeTraAlj cl zaGAnJ Lefdcrmcl 73, AiijL 11]NaEszeIJ L 13ayte£dczmclC za(,AaAC <categori
feature >azceqlaLEgssz 73] AiijLceze TécL 24, ATijLiijNaES= L 264ytceze Tec 24, AAACcZyéCzayd i

\4

31.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
31.5 acnéAs§aijAagN

elieUGeRR:; ZizEeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNal[izze DR ¢ Z64; TayNalGaRrz

# efZ8FESaeladdNci84; T

# cd models/rank/deepfefm # &IJl&zzeDRcZ84; T4IGARFE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

L 3FE]1éGReTremMbefRéaNconfig _bigdata.yaml
# SZ1eAA8Z:ECEDatN
python -u ../../../tools/infer.py —-m config.yaml

# &IZaxAASZ;eimczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1éGReTrambe£RéaNconfig _bigdata.yaml
# 8I1Z2AA47;ECEDatN
python -u ../../../tools/static_infer.py -m config.yaml

31.6 aiaadNczDc¢;S

eféaladdNae YFMcszaladdNeZDARLiyAaRY ¢smaACzlaadNzdiedDaeCiyNiijZ
®laadN¢ZDa=1ja£CFEFMAERAijRaeCiyNiijZ

31.3. =TremdaGEad'G 91


https://www.kaggle.com/c/criteo-display-ad-challenge/
https://www.kaggle.com/c/criteo-display-ad-challenge/
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AR ymiyOFFMiijNFwFMalaadN¢ZDeiyaf CaNzaLnarse Vi £¢ Tlay Adytarzegic§ré Yt

Field pair matrix embeddings SW_{F (1),F(3) 1% afziymaRNfield-
¢ZDéEscsze£72aNazzeladaAC

31.6.1 ayAéYiiéazéCialLE
éVAéYﬁéqiéCfﬁLEgéZéijijéiZf)zeLS’aiﬁrankéyNngv)logistic_regressionzeiqédNéAéﬁyZé@AgTéembedding
écUAEL#zN¢zmEmbeddingasC¢ZDxRmizz2Uz4ijRiijZEnbeddingasCeZDe; SaEée Yifeat i dxiijNshap
31.6.2 azNéYiiéazéCiaLE

a7NéY i6az6 CIALE Ay zee Ad6dcOrazEaEnAijRaymcZDazd’ ARL éazé CIALEiijNaz§arse YicL 23, AcZDezD
31.6.3 DNNéCIaLE

¢ZyeiTfmaeladdNiijNal Siziia0z6Zd 47EfmaelaadNaymcZDaARcg 76 GRiijNeANAE1aES 47 EdnnéCIaLE

31.6.4 LossaRLAuceédacoU

o 6éDtNcZDczSedlJAFEFMcZDiyAéY tiéazé CIALEiijNazNé Y tiéazé CIAL Eaz&aREdnnéCIALEcZy 4k 4]
o efRzlgeitzllicZDem§ad siyzet §afze Trem§ad $4AijiijNlabelcZDa TrembcszadNarEe 1aN Udyzfloa
« &fébatch¢ZDxm§ad’ savg_costaYraRDzlaeitzelicZDem§ad §izNaSN

o 2l SiziaRNae UG£ Y iijZe6acsUééDaNcZDauceNGaeiGaAC

31.7 &TLadlJadmcOF

ayzazEeeUza();Ea, £9TleAEeC‘ ad’ §a£ﬁéA§gZDeuSeAZeerRayAaylzelqaleljNeeLSaznaIJ leerRayleelqadN(
aIJlaEleGRaeTraeloayszlaangZDaeNGaeaGa@CayNuJZI aelaadN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAAT| :AATAAT | :aATAAT | :aATAATI :AATAAT | |
deepfefm 1 0.8028 1 5120 1 1 | ¢Ze4.54fR2 Ui |
1. catesd =Cla; SaLmel Aal)icZ64; TayzPaddleRec/models/rank/deepfefm

2. e£ZaE&paddlerec/datasets/criteocZ4; TayNiijNeL geaNerdeDZelIiiijNiijZ4z04Z; AEEe7R¢ZDxlIma

cd ../../../datasets/criteo
sh run.sh

1. aL.GaZd=laddNcZ6a;T,2L 3eaNaS;izd e£ReaNAEISGR2 Tiems

31.7. &TL=dlJaducOF 92
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cd - # 3LG4ZdeladdNcZéd;T
# SZleAAsZ:eémczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #,

/////

/////

1. ééDeomezCeladdN @Cliaz§aReazeayNe; el SazticZDécDesmezCalaadNe£ZeaNi; SEtNaAC
éS,208: https://pan.baidu.com/s/1CftnEtOnl1 V6w6ApDzqkKA 2@RRARUCHA: dyvf

31.8 e£ZéYua;ecTi

31.9 FAQ
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CHAPTER
THIRTYTWO

DEEPFM (DEEPFM: A FACTORIZATION-MACHINE
BASED NEURAL NETWORK FOR CTR PREDICTION)

iz¢caAFiARCeACiijZdeepfmaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNe£ YeracCziytstara T~
32.1 aEEa6z

o @lqddN¢éAizN
s @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

32.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm

@inproceedings{guo2017deepfm,

title={DeepFM: A Factorization-Machine based Neural Network for
—CTR Prediction},

author={Huifeng Guo, Ruiming Tang, Yunming Ye, Zhenguo Li and_
—Xiugiang He}l,

booktitle={the Twenty-Sixth International Joint Conference on_
—Artificial Intelligence (IJCAI)},

pages={1725--1731},

year={2017}

}
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32.3 ®=Trem0aGEad'G

é(’ilngaRLae;NéfTaeIree.(SéZEeAE ngDlsplay Advertising Chal-
lengeaeL’ AgTlgZDCr1teoaeTrmlfiéZEaACereaeTraelééZEaNEaaNnayd’ éCIaLEiijZemczCéZEASNz (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaaL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

dEGiym<label >ealgd’ i§i£aSLeeYraR@ééﬁngannJ Nnganng lealcd 7iijNzlJ 19CzangT1()eand’ 73
feature> azceqleeTraAlj cl zaGAnJ Lefdcrmcl 73, AiijL 11]NaEszeIJ L 13ayte£dczmclC za(,AaAC <categori
feature >azceqlaLEgssz 73] AiijLceze TécL 24, ATijLiijNaES= L 264ytceze Tec 24, AAACcZyéCzayd i

\4

32.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
32.5 acnéAs§aijAagN

elieUGeRR:; ZizEeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNal[izze DR ¢ Z64; TayNalGaRrz

# efZ8FESaeladdNci84; T

# cd models/rank/deepfm # &IJl1&zZza&DRcZ64;Ta1G4RFe£ReéaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

L 3FE]1éGReTremMbefRéaNconfig _bigdata.yaml
# SZ1eAA8Z:ECEDatN
python -u ../../../tools/infer.py —-m config.yaml

# &IZaxAASZ;eimczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1éGReTrambe£RéaNconfig _bigdata.yaml
# 8I1Z2AA47;ECEDatN
python -u ../../../tools/static_infer.py -m config.yaml

32.6 aiaadNczDc¢;S

pyaACaelaadNayze@AgzDeeLReeYréyAeYﬁéqzeClaLElljNazNeYﬁéazeClaLE dnneC LEazeaRLgZyazTgZE
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32.6.1 ayAéYiiéazéCiaLE
4y AéY i6azé CIALE s ziijijaz Ol SaziirankidyN¢ZDlogistic_regressionzladdNaACiyzeeA¢Tsembedding
32.6.2 azNéYiiéazéCialE

47NéY tiéaz6CIALEiyzee Aa6dcOri7EaENnAijRaymcZDiazd AR éazé CIALEiijNiaz§aise YicL 28; A¢ZD¢zD
V ¢ZDciift i AL UHg £ Y iciin i ¢zt ¢ 78, A¢ZDEZRARSEGRAACCL 75, ASLESGR Xy OXjeZDizd ARL éa
wij=a8ivi,vja§l’ izd’ aRL éaz¢ZDAsTAijAAijRaeCiyNiijZ

32.6.3 dnnéCiaLE
¢ZyefTfmaeladdNiijNelSiz118026Zd 47EfmalaadNaymcZDaARc 326 GRiijNe ANAE 3B Ednné CIALE

32.6.4 LossaRLAucedacoU

o 6éDtNcZDczSedlJAFEFMcZDiy AéY tiéazé CIALEiijNazNéY tiéazé ClAL Eaz&aREdnnéCIAL EcZy k4]
o xfRelazitzllicZDem§ad sijzet §arzeTiem§ad $4AijiijNlabel¢ZDa TiembcszadNarEe naN Uiy zfloa
o efébatchcZDzm§ad’savyg_costaeYfARDalazitielicZDem§ad §izNaSN

o 2l SiziaRNe UG£ Y iijZe6acsUééDaNcZDauceNGaeiGaAC

32.7 ®TLaedlJadmcOf

ayzazBeUzi  £4;£¢TIRAERC ad §a£76A§cZDetSEAZ 2Ry AdytaeladdNiijNelLSaznalllefRijteladdN:
AIJIaEI6GR 2 Trem6iyN2ladadNcZDaeNGaiGaeCiyNiijZl «laddN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :AATAATI :AATAAT | |
deepFM 10.78 15121 1 | ¢ze24iR Ui |
1. ca6esd =Cla;SAlmel AallicZ64; TayzPaddleRec/models/rank/deepfm

2. e£ZaE&paddlerec/datasets/criteocZ64; TayNiijNaeL geaNerseDZelIiiijNiijZ4z04Z; AEEezRcZD =l Imi

cd ../../../datasets/criteo
sh run.sh

1. aLGaZd=laddNcZ6a;T,2L 3eaNaS;izd e£ReaNAEIGR2 Tiems

cd - # 4LG4ZdeladdNczé&;T
# drlaeAAdZ:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #_

VVVVV

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py —m config_bigdata.yaml #_
SaLE18CReETTamOerRegNconfig _bigdata. yaml (continues on next page)
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(continued from previous page)

|

32.8 e£ZéYia;EcTi

32.9 FAQ
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CHAPTER
THIRTYTHREE

DIEN (DEEP INTEREST EVOLUTION NETWORK FOR
CLICK-THROUGH RATE PREDICTION)

iz¢caAFiARCeACiijZdiendeCadllal SizicZDizéciAdzeClellL ¢ ThijNe£ Y ertcCzaytstard TE~
33.1 aEEao6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @TLadl]idwcOF
o o£76Viii £¢TI

s FAQ

33.2 zeiaadNcoAazN

CTR(Click Through Rate) 11]Nal§ngangOG11JN$YraAIJ zfOlele§zgz§/é6aganZ£aSLaAIgl]

@inproceedings{

title={Deep Interest Evolution Network for Click-Through Rate_
—~Prediction},

author={Guorui Zhou, Na Mou, Ying Fan, Qi Pi, Weijie Bian, Chang_
—Zhou, Xiaogiang Zhou, Kun Gai},

year={2019}

}

DIENaelaadNaleaEeGRU -AttentiondEt eﬁéal@azaael] zaLouNeoceoaasAeClae£Aaet zalTaECuJ Nang"l
azOngeeLuaE§aane§RaylgL’ r aSAgZDaOEaR§éaNayzaeIraeloayl11]Nal@aiéngeeLugZDaEt’ euceale“aAC
4ymARNCZDATEAS A/ 4z£4SEAEC eucaRSeGRaylaRNuJNazOeANeeRRenYaelaangZDealeGbeC‘ at.7aAC
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emd’ ad’ U11]N2€IJ neUG2eRRaGz4iR=L eGRaelcaLZayOaaTraaloeGleACazTaa£Aaet’ZéL§eC|11]N

®RRENY 4i7Ea084yZ¢28¢7; az£gzgaeIraaloaalaadNeOIQZCeA§azgaAC

33.3 &Tiem0aGEad'G

emd 2laddNesmezCaSNécDatNaiL aREiijZ¢ TleLaaOEaR3cC7aGZaTEAS AGZRALUAA A¢TI=LaaOEAl

aerReqNgZDaeaij aij Rayzﬁjz ngaeLuaéEangCiéGZaTEaSAéiRaLﬁaAAngaeLua(”)EangézaGiaSAgé:
azeayLS eanglaLEaRuaLEaL’ §11]Z ngaaLuaOEangCzanaTEaSAéZRaLUayanNaTEaSAeUt ¢Ticr zaeiijéz
ngzeLuaOEangCzanaSAgsié’liRaLUayluJNaSAgszeUt ngg:l’ZaealjeZTaleuJZ

INFiijN#zOe ANalJsigmoiddROiijNi; £4zNad saeTLayzOHJZ
dl0{2laadNcZ64; TcZDdata/train_data/sample_data.txtcZ63; TayNayzeCIaGEad GazEa£iéA §e£ReaNcZ

4

33.4 efReaNcOraéC

PaddlePaddle>=2.0
python 3.5/3.6/3.7

os : windows/linux/macos
33.5 acnéAs§aijAagN

elheUGeRRE; Zi7Beiti; Ne TremoaRiz84; ZeClasné A §i; SétNiijNall ldieneladdNcZ64; TeZDAaLh

# ef£Z3ESaeladdNcZE4; T

cd models/rank/dien

# SZ1xAA47;eomczC

python -u ../../../tools/trainer.py -m config.yaml
# &212AAd7;éEDatN

python -u ../../../tools/infer.py —m config.yaml

# &1ZxAAS7;eémczC

python -u ../../../tools/static_trainer.py -m config.yaml
# 8I1ZxAA47;ECEDatN

python -u ../../../tools/static_infer.py -m config.yaml

N7 VN WV 2

aEuaylyamlzeUGaZugZDeuEaRCeeTregceGLa@CayNuJZ

item_emb_size: &TEA&SAc¢ZDembeddinggzt’aZe
cat_emb_size: A&SAcszciZDembeddinggzt’ ase

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

comcézaTicZé
comcSzaTirczé

item_count: ATEASAC

7D
cat_count: A&SAcszciZD

33.5.1 LossaRLAccedacoU
o 2llizUGEGG¢TIAUGRUARE21aadN¢zD¢; SiijNéGGe Tisigmoidef Azt 2aGj 2 Ti
o 6¢DtNcZDczSedliyziy AdjtsigmoidiR SEGRiijNealcd zeOlemR¢ZDATEAS Adz£aSEecric Tl LicCz
o eitellicZDem§ad $4G;2TrAIjc TSCTR lossaSNAuxiliary_lossaRaaEdczDal RiijNARNaUtiesacsU

33.6 aeTLaedlJad'mcOr
33.6.1 =Trem0éZEeOnaRUaRLécDad’ DeRE

ayzazEeUzi; £4;£cTIRABCAd §3£16A§cZDeiS6AZ iRy AdyteladdNiijNael SizialllefRijteladdN:
eletronics datasetaEI6GR 2 Tiem6éZEAzZ e neméiyzalaadNeC 2 O8aRUCZD

&, SaEsz4ijaijRaAC
« ad'D¢REAS;¢ZDa0§asNxTrem6¢ZEAyNe; =L geaNae UzaesTiijZ

cd ./PaddleRec/datasets/amazonElec_Din
sh run.sh

cd ./PaddleRec/datasets/amazonElec_Din

sh data_process.sh

python build_dataset.py

# eDZaIJrefRéaN46NeLRAROI1 jNaL’ S4ijAconfig.
txtii jNAFEAEGEyMcZDATEASACZDCOMCS zeTFcZ611 jLenndZNeaNaeTr4A1 711 jL AAAESAcSzcZDe
# copydlLfconfig bigdata.yamléGNii jNeZfamceliESRCeTFitem count cat_
—count

33.6.2 =iaadNedmczCaRLaeTLaedlJadmcOF

epoch_numl Time of each epochl | :AATAATI :AATAAT | :AATAAT | :aATAATI :AAT4AT | | DIEN
10.826 132110 | ¢7e23iR= Ui |

# dFleAASZ:;eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml

# &1ZxAAS7;eémczC

python -u ../../../tools/static_trainer.py -m config_bigdata.yaml

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

# SZ1eAASZ:ECDatN
./../../tools/infer.py —m config_bigdata.yaml

python -u
# &I1Z2AAS7;EDetN
python -u ../../../tools/static_infer.py -m config_bigdata.yaml
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CHAPTER
THIRTYFOUR

DIFM (A DUAL INPUT-AWARE FACTORIZATION
MACHINE FOR CTR PREDICTION)

iz¢caAFIARCeACiijZdifmaeCadl el SiziicZDizéciAdfzeClellL ¢ TliijNe£ YeracCziyitstara T~
34.1 aEE46z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

34.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATm
DIFM [3adNiijZ

@inproceedings{lu2020dual,

title={A Dual Input-aware Factorization Machine for CTR_
—~Prediction.},

author={Lu, Wantong and Yu, Yantao and Chang, Yongzhe and Wang,
—~7Zhen and Li, Chenhui and Yuan, Bo},

booktitle={IJCAI},

pages={3139--3145},

year={2020},

url={https://www.ijcai.org/Proceedings/2020/0434.pdf}

—

}
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34.3 ®=Trem6aGEad'G

e6lgiéaRLae;NéfTaeIree.(SéZEeAE ng Display Advertising Challenge
el AngeZDCriteoaeTraelééZEaACereaeTraeléSéZEaNEaeNnayd’ 6CIALEiijZetmczC6ZEaSN2tNerTéZEaACe
®fRiyAeaNax Trembeiiji] RaeCayNaaL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

v o »

dEGiym<label >ealgd’ zaz£aSLeeYraReeéﬁngannJ Nnganng lealcd 7iijNzlJ lnganng()eand’ 73
feature> azceqleeTraAij cl zaGAnJ Lefdcrmcl 73, AiijL 11]NaEszeIJ L 13ayte£dczmclC za(,AaAC <categori
feature >azceqlaLEgssz 73] AiijLceze TécL 24, ATijLiijNaES= L 264ytceze Tec 24, AAACcZyéCzayd i

\4

34.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
34.5 acnéAs§aijAagN

elieUGeRR:; ZizEeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNal[izze DR ¢ Z64; TayNalGaRrz
difm ®laddN¢Z64; TeZDa£néA =L geaNaSizd 4eCayNiijZ

# e£Z3Eéa2laddNciéa; T

# cd models/rank/difm # &IJI1&zzaDRcZ84;TaIGARIFef£ReaN
# drlaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_

VVVVV

3EIEGReTramMbe£ReaN config bigdata.yaml
# SZ1eAA8Z;ECDatN
python -u ../../../tools/infer.py -m config.yaml

# éIZxAASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3E]éGReTrambe£ReéaN config _bigdata.yaml

# EIZ2AA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

34.6 =iagadNc¢zDc;S

DIFM aelacangZDgzDgi Selliet laeYr'eiyAaylaZNaLEgéiéiZZaLaiijNazcgaAaRCeAC
net. py5ACeelqadNayzeeAgzDeeLRzeYr Embedding 3$CiijNDual-FEN 4$CiijNReweighting

34.3. =Trem6aGEad'G 103


https://www.kaggle.com/c/criteo-display-ad-challenge/

PaddleRec, Release 2.2.0

4$CiijN FM ¢Lz8; Adzd aRL a$Ciz8aREcZyazr T¢Z DAl Ecszizzat acZDlossebac6UaSNauce6acsUaAC

@ Output

l

Factorization Machines \ Prediction Layer
T
Representation Refining ‘ Reweighting Layer

I

‘ Transformation + Combination |Combination Layer

[ vector-wise | [IUbitwise|  Dual-FEN Layer

| Embedding Layer

Field 1 Field 2 Field h

Figure 1: The network structure of the proposed Dual Input-aware

Factorization Machines model.
DIFM

34.6.1 ayzéeeAzetAciN

ayLaZgayz  DIFM  ¢ZD¢iSczllczSedDaZiijNpaper  é¢Y¢ZGiymel AeNG¢ZD
Dual-FEN ayz vector-wise aSN bit-wisedyd ayt Input-
aware  Factorization  @®laal0,  ayAayte¥f  bit-wise, ayAayteYf  vector-
wisedACaRte Yiczt 474yt aymaRNiijNasdcOrcZDeZt 831 2 Y iy AxdicZDaAChit-wise
¢zt AZeiijZarze§Riay A4yt sparse embedding ARSEGRAEEECIS ijemd 2£Z6aNizd’ ARLiijNeAN
vector-wise izE4zE4d’ D¢RE embedding 4RSEGRaSCeiaizd ARLAACRLL
vector-wise FEN 2l23iU4022OL1ijNDIFM ars6AAANUiyz IFM

elaadNizEiijNerdcsUnsTiaz§e Y622 UGH; Je AEASdéINzDZDAd g 1iijNaElczSedDaZ aeCayNiijZ
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@@l Output
T_

Factorization Machines FM Prediction Layer
!
Representation Refining Reweighting Layer
L3 L3 T
Input-aware Factor Estimating
Factor Estimating Net
f

_ I
[w2w4%+-+_ k v, I \?4I v, :[ v Embedding Layer

! E S T i
0O 0@ o 0@ o 0 0 i Sparselnputx

Figure 1: The network architecture of our proposed Input-aware

Factorization Machines model
IFM

ayd cszaymaRNczt dzecZD FEN(Factor Estimating Net)
4 10cTieC e YrayAeGr ¢ZDiijNamse; SaG2 Embedding Layer
¢Zya7TaRSEGR¢ZD=ICECmaAC iy ayti; NamRiijNaAGes, ajheyyelJL  n 4yt sparse
featuresiijN 4LZ FEN &;SdGzczS=dllayz [al, a2, AAe, an). alJl Reweighting
Layer  aymiijNafza0§agNe,; SaEee£ZeaNziCéCmeiCaTt aAC2ITAAROS SaESLE  FM
a5Ce£ZeaNcL 78; Aizd R iijNe; SaG76¢DatNczS2edlJaACZiemd 1ijNe AzczSiyd ¢fGedze UGemeéld deC
o sparse features ¢zR¢TS Embedding Layer @§&eala; USLi embedding 8RSéGRiijNdense
features ¢L273; AdeCi; TAd D¢RE&yd ¢iGe622UGEC | 2$aeRRARLIIZ

* sparse features aiza7T¢ZDayAéYielCéGmiz§aRi286AZ£G 1 ¢zt Embedding Layer
&§&xliijZ

* sparse embeddings & SaEg FEN (bit-wise or vector-
wise)iijNa; UalicL z3; AarzazT¢ZDaiCéGm [al, a2, 4Ae, anliijZ

* Reweighting Layer @izemGiyhiyAxmsétd iymcZDel73; AxiCéGmiijNafz sparse em-
beddings e£ZiyAxmeerCaTriijZ
« FM Layer e£Z2aN¢L 73; Aizd dRLiijNe; SaGzé¢DatNeeCcOGiijZ
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34.6.2 Loss aRL Auc e6acoU

. ayzazEacUaLraerRaeIaaeaueeIJnaLEasdazO'cElcet §&:auzeIJngZDae@CgOGu]NaeLSaznarEeche;Nngzed]

o N

1-predict aRLaZﬁeguzeIea()UaLr predict_2 d11JNazea6£aneayNzeIeéoagoU

aucaAC
o xfRzlazitelIicZDem§ad siyzet §aize Trem$ad saAijiijNlabel¢ZDx TrembcszadNarEe iaN Uiy zfloa
* &fébatch¢ZDxm§ad’s avg_cost @YfaRDzlaedtelIicZDem§ad sizNaSN
o 2l SiziiaARNa UG£ Y ijZe6ac6UécDatN¢ZDauceNGaeiGaAC

34.7 ®TLaedlJadncOf

ayza7BeUzi  £4;£¢TIRAERCad §a£76A§cZDetSAZ 2Ry AdytaeladdNiijNelLSaznalllzefRajteladdN:
README dymcZDaTLedl] efieNL deCayNemsétd 4; Ienae Smi; 1T imsaRFAAC
alJlaEIéGRaTrembiyNalaadN¢ZDaeNGaeiaGagCayNiijZ
1. caéesd =Cla; SALmel Adl)icZ64; T4y2 PaddleRec/models/rank/difm
2. ¢£ZaE& PaddleRec/datasets/criteo ¢Z64;TayNiijNaL geaNerseDZalliijNiijZi20aZ;  AEEa
criteo AEI6GRa Trem66ZEiijNaziiegcaONALieNGasZ2eUGiziad 7zaAC

cd ../../../datasets/criteo
sh run.sh

1. ALGAaZa2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4ZdxIladdNcisé&;T
# dFlaeAAsZ:;eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

ooooo

3E1éGReTramMbe£RéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py —-m config_bigdata.yaml #

/////

3FE]1&éGReTremMbefRéaNconfig _bigdata.yaml

—

34.8 e£ZéYua;ecTi

34.9 FAQ
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CHAPTER
THIRTYFIVE

DIN (DEEP INTEREST NETWORK FOR
CLICK-THROUGH RATE PREDICTION)

iz¢caAFIARCeACiijZdindeCadllel SizicZDizéciAdfzeClellL ¢ ThijNe£ Y ertcCzaytstard TE~

35.1 aEEa6z

wlqddN¢6AdZN
» @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @TLadl]idwcOF
o o£76Viii £¢TI

s FAQ

35.2 selaadNcoAiazN

CTR(Click Through Rate) 11]Nal§ngangOG11JN$YraAIJ zfOlele§zgz§/é6aganZ£aSLaAIgl]

@inproceedings{
title={Deep Interest Network for Click-Through Rate Prediction},
author={Guorui Zhou, Chengru Song, Xiaogiang Zhu, Ying Fan, Han_
—2Zhu, Xiao Ma, Yanghui Yan, Jungi Jin, Han Li, Kun Gai},
year={2019}

}

DIN&laadNalj TaEeAttentlona:§laeDRaLZeeIJ zaLu11J Neo¢é6anAeClee£Aeet zalTaECuJNangnglefLu
azOngaeLuaE§aane §RaylgL’ I aS AgZDaOEaRsea,NayzeeTrasloayluJNal@azangaeLugZD aEr eucealea (J aAC
aylaRNgZD aTEaS A/ 4z£4SEAEY eﬁéaRSeGRaylaRNuJ NazOeANaeRRenYaela‘angZDeacle(, G i 41.7aAC
xmd ad UiijNellizUGeRRAGZaiR 2L 26 GR 2w aLZayanTraelEiéGleAC a7TefAmt 23E.82C;iijN
®RRENY47EA084YZc28c 7 d7Ec gaeTrzelozelaadN eomczCEAS 47eaAC
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35.3 ®TremdaGEad'G
emd 2laadNeomezCaSNécDe{Na (L iREiijZ¢ TleLiaOEiR$cCzaGZaTEASAGZRALUAA AT LaaOEA]

efReaNcZDeijaijRay7iijZ¢ TleLaaOEaRScC7aGZaTEAS ASZRALUAAA¢ Tz LadOEAR5¢C2aG7aS Ags?

INFiijN#zOe ANalJsigmoidaROiijNi; £42Nad s TLiay70iijZ
dl0{2laadN¢Z63; TcZDdata/train_data/sample_data.txtcZ63; TayNayzeCIaGEad GazEa£iéA §e£ReaNcZ

35.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 3.5/3.6/3.7

os : windows/linux/macos
35.5 acnéAs§aijAagN

elieUGeRRi; Zi7Eeiti; Ne TremoaRiizé4; ZeClafné A §4; SétNiijNal dineladdNcZ68; TcZDA£AEA

# ef£Z3ESaeladdNciE4; T

cd models/rank/din

# aEIaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml
# aFlxAA&Z:;éEDatN

python -u ../../../tools/infer.py -m config.yaml

# &1ZxAAS7;eémczC

python -u ../../../tools/static_trainer.py -m config.yaml
# 8I1ZxAA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

dEdaymyamle UGizicZDetiEaRCaTregeéGLaeCayNiijZ

item_emb_size: &TEA&SAcZDembeddingczt’aze
cat_emb_size: A&SAcszciZDembeddinggzt’ e
item_count: &TEASAcZDcOmcSzaeTicZd
cat_count: A&SAcézciDcimcszaTyczdé

35.5.1 LossaRLAccedacoU

Vo vl

o 2IIizUGAttentiondRE21aadN¢zD¢; SiijNéGGeTisigmoidef At 723G 2 TE
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o 66DtNcZD¢zSedl)iyziy AdjtsigmoidiR SEGRiijNealcd ZeOlemR¢ZDATEAS Adz£aSEecic TleLicCz
o efiellicZDem$ad $aG; e TrAijc Tsizd 4R ¢EtczZ4GZiijNaRNz Utiedacs UécDatN¢ZDauc

35.6 a&TLaedlJadmcOF
35.6.1 a=Tiem6éZEeOuaRUaRLééDad’DcRE
ayzazEeUzi; £41£¢TIRABCad §3£46A§cZDeiS6AZ 2Ry AiytaeladdNiijNael SiziialllefR ijteladdN:
eletronics datasetaEl6GR 2 Tiem6éZEAzZ (e neméiyzaelaadNeC 2 08aRUCZD
& SaEg=1ijaijRaAC
o ad'D¢REAS;¢ZDa0§agNxTiem6éZE4yNe L geaNae UzaesTiijZ

cd ./PaddleRec/datasets/amazonElec_Din
sh run.sh

+ 2L UeGleaNe£ZeaNaO§agN2TiemsiyNe | jé¢Dad DREiijNzL geaNaUzaesTaeCayNiijZ

cd ./PaddleRec/datasets/amazonElec_Din

sh data_process.sh

python build_dataset.py

# eDZaIJréfRéaN4bNeLRAROI1 jNaL’ S4ijAconfig.
txtiijNAFEAEGEyMcZDATEASACZDCMCS zaeTr 2611 jhenndZNeaNeTrdA1 711 jL AAA&SAcSzeZDe
# copydlLfconfig bigdata.yamléGNii jNeZfamceliESRCeTFitem count cat_
—count

35.6.2 zigadNeomczCaRLaeTLaedlJadmcOF

epoch_numl Time of each epochl | :AATAATI :AATAAT | :aATAAT | :aATAATI :AATAAT | | DIN |
0.83 132171 ¢ze303LEESS |

# dzlxAA4Z;eomczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml

# &IZxAASZ;eimczC

python -u ../../../tools/static_trainer.py -m config_bigdata.yaml
# dEIxAAS7:EEDetN

python -u ../../../tools/infer.py —m config_bigdata.yaml

# &I1Z2AAAZ;EEDetN

python -u ../../../tools/static_infer.py -m config bigdata.yaml
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CHAPTER
THIRTYSIX

DLRM (DEEP LEARNING RECOMMENDATION MODEL
FOR PERSONALIZATION AND RECOMMENDATION
SYSTEMS)

az¢caAefaaRCeACiijZdlrmaeCadl el SizicZDizcciAdizeClelIL ¢ TliijNe£ YericCziytstard TE~
36.1 aEEa6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFGacC
o QfriéAS§aijAGEN
e @lgddN¢zDe;S

» @TLedl]idwcOF
o o£76Vici£¢TI

« FAQ

36.2 xigadNc6AazN

CTR(Click Through Rate)iijNamscCzaGzcOGiijNeYiaAleOlemReszez§/e6ac6UazeaSEAA M
DLRM =l3adNiijZ

Qarticle{DLRM19,

author = {Maxim Naumov and Dheevatsa Mudigere and Hao{-}Jun,,
—Michael Shi and Jianyu Huang and Narayanan Sundaraman and Jongsoo,,
—~Park and Xiaodong Wang and Udit Gupta and Carole{-}Jean Wu and_
—~Alisson G. Azzolini and Dmytro Dzhulgakov and Andrey Mallevich_,
—and Ilia Cherniavskii and Yinghai Lu and Raghuraman |,
—Krishnamoorthi and Ansha Yu and Volodymyr Kondratenko and_
—Stephanie Pereira and Xianjie Chen and Wenlin Chen and Vijay Rao,,

—and Bi1Il Jia and Liang Xiong and Misha Smelyanskiy}, (continues on next page)
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(continued from previous page)

title = {Deep Learning Recommendation Model for
—~Personalization and Recommendation Systems},

journal = {CoRR},

volume = {abs/1906.00091},

year = {2019},

url = {https://arxiv.org/abs/1906.00091},

36.3 ®Trem0aGEad'G

é6lngaRLas;NerTaeIraEIGSéZEeAL ¢TiDisplay Advertisin g Chal-
len geaeL AgTngDCrlteoaa"[raEI(’SéZEaACereaeTraelc’SéZEaNEaeNnayd’ éClaLEiijZemezCéZEASNz (N T6ZE
2fRiyAeaNaTreméiijaijRieCiyNaeL Acd ZiijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—feature 1> ... <categorical feature 26>

-

dE(iym<label >ea1<;d’ zaz£aSLa:YraR@ecnngannJ Nnganng lealcd 7iijNzlJ lngangTIOealgd Za
feature>izéealeTraAljcL 24, AiijLefdcrmcl 24, AiijLiijNaES2 L 134yte£dcrmcl 24, AGAC<categori
feature>izéealal Ecszcl 74, AiijLcezaeTecL 7a; AiijLiijNAES21IL 26iytceze TecL 24; AAACCZyéCiayd: i

36.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
36.5 acnéAs§aijAagN

&lheUGeRRi; Zi7Eeiti; Ne TremoaRizé4; ZeClasné A §4; SétNiijNallizze DR ¢Z64; TayNaiGaR fa

# e£Z4FESa2laddNcis4; T

# cd models/rank/dlrm # &IJl&zzeDRcZ84;T41GARFe£ReaN
# aZlxAA&Z;eomczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3E]éGReTrambe£RéaNconfig _bigdata.yaml

# SEIxeAASZ:EEDatN

python -u ../../../tools/infer.py -m config.yaml

# STaAna%;ecmcsC
python -u ../../../tools/static_trainer.py -m config.yaml #_

&R TEGCRe T rambefRegconfig—btgdata . yamt (continues on next page)
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(continued from previous page)

# &I1Z2AAAZ;EEDetN
python -u ../../../tools/static_infer.py -m config.yaml

36.6 =iaadNc¢zDc;S

DLRM  ®laddN¢ZD¢zDc¢;Slltiet I Y iy AaytazNalEcszizz4k aiijNazcci AARCeAC
net . pyaACazladdNiyzeeAczDel Re Y Bottom-MLP 4$CiijNEmbedding
4$CiijN¢L z3; Aizd’ ARL éCIALEiijNTop-MLP 85Ciz&aRE.¢Zyaz T¢ZDal Ecszizzak acZDlosse6ac6UaSNauce

36.6.1 ayzeéeAzetAciN

DLRM  =laadN¢ZDcL 74, Ae; SaE&iijNiayzeeAGNE2ND  dense  @TraAijadNaSN
sparse ¢szalL.nadNayd' ¢cgmcl7za; AAACdense features cZt #08e£d208
MLPiijLaeCaZ; iymcZDeSieL 54y egSa;¢iijLiijN  sparse  features  ¢zR¢T§  em-
bedding 4sCx§é=l 4y UALicZyazrT¢ZD embedding 4RSéGRaACInteractions
asCefZeaNcL7a; Adzd’ aRLiijLANEARA  dense  features  4SN  sparse  features
¢ZD#7d’ARLARE  sparse featuresizNéUt ¢ZDid7d’ ARL ¢mL:1ijLiijN4AyO4Z43mRALEe gE21)Z
FM 1)L 477¢$7ijijaAC

DLRM aefaﬁdNéiylaeEAaEIJE§ZD sparse features ¢ZD embedding
ARSEGRETELAzealGae YicZjcml ¢ZDiijNayTdense features ¢zR¢T$ MLP
47§8HANU=LR¢ZyaRNcZDczt 47eaACe£Z¢Cze YicREegceréeladdNAzEciACZDAESé T6AAC

« dense features ¢zRe£G MLP (bottom-MLP) 4d DcREi#j7aRNaeitczt d7ecZDARSEGR

« spare  features  ¢zR¢TS  lookup  &0ad;Ucz§iyAcztazecZD  embedding

ARSEGRIijLARFEAL =Nl &fRayAcL 73; Aafza7T¢ZD  embedding & YfdReczRe£G
MLP ad' D¢REiijL;

« dense features & sparse features ¢ZDARSEGRiyd ayd azNeUt e£ZeaN dot product

a7d’aRL

o #7d’aRL ¢zS=dITAEmASN dense aRSEGR concat dyAetie; SaEsal.iéatiasC MLP (top-

MLP)
o czRe£G sigmoid 4G TrefAxt 24; UaLicCzaGzaeCcOG

36.6.2 Loss aRL Auc e6acoU

o iy7i7E4; UliefRelaeiteJRALEsdizOemiet §eitelicZDeeCeOGiijNelLSiznaiEécDatNezSed
l1-predict aRLAzGetheldd, UALié predict_2diijNizéd; £208iyNeléesacsU
aucaAC

+ xfRelazitelIicZDem§ad siyzet §aize Trem$ad $aAijiijNlabel¢ZDx TrembcszadNarEe iaN Uiy zfloa

o efébatch¢ZDxm§ad’s avg_cost aYfaRDzlaeitelicZDemsad §izNaSN
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o 2l SiziiaRNe UG£ YiijZe6acsUééDaNcZDauceNGaeiGaAC

36.7 eTLadlJadncOF

ayzazEeUzi; £4;£c TR ABC;Ad §3£16A§cZDeaS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:

README iymcZDaTLadl) efteNL deCiyNemiétd 4; [efigeSmi; [JimsaRiaAC

AITIAEI6GR2 Trem6iyNaladdNcZDeNGaiGaeCayNiijZ
1. caéedsd =Cla; Sl mel AdllicZ64;T4y% PaddleRec/models/rank/dlrm

2. £73E8PaddleRec/datasets/criteo ¢Z64; TayNiijNeL geaNeréeDZaelIiiijNiijZizOaZ; AEEa

cd ../../../datasets/criteo
sh run.sh

’,

1. ALGAZdxladdNCZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4ZdeladdNcZéd;T
# SZleAAsZ:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

/////

—

/////

36.8 e£ZéYuaecTi

36.9 FAQ

36.7. ®TL=dlJaducOF
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CHAPTER
THIRTYSEVEN

DMR (DEEP MATCH TO RANK MODEL FOR
PERSONALIZED CLICK-THROUGH RATE PREDICTION)

iz¢caAFaARCeACiijZdmrieCadllel SizicZDizéciAdtzeClelIL ¢ ThiijNe£ YericCziytstara T~
37.1 aEEa6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

37.2 seigadNcoAazN

ayd’ ayldeepale‘ ngIJ eOuaRUusergZDayd’ comel. esaeazleb Liij NabUaLrUaSNtarget

item¢ZDscoreiijN¢zSaRLaE iz UcL Za(,AeAAaEeMLPé(SagoUctr scoreaACDeep
Match to Rank Model for Personalized Click-Through Rate Pre-
dictioneUGc¢raéAZe£G User-to-Item allV{g iSczIJaSN Item-to-Item

AmRC; SQZIJ aeieeajaGA‘ U2l gZyaE§aeAg11JNaElngaRLa1J agz§gZDrec model  fea-
turesiijNeRRamGzlaadN¢ZDeale, ;2Ciak.ZaACelTnzlaadNziseGlécdeales7e UGAd meOre NS LY et Ziijic

37.3 ®&Trem0aGEad'G

elnelaadNE £¢T1e672 UG ymcZDa Trem66ZEAlimama DatasetiijNalllzladdNcZ64; TeZDdatacZ64 T
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https://github.com/lvze92/DMR/blob/master/%5BDMR%5D%20Deep%20Match%20to%20Rank%20Model%20for%20Personalized%20Click-Through%20Rate%20Prediction-AAAI20.pdf
https://aistudio.baidu.com/aistudio/projectdetail/1770964?channelType=0&channel=0
https://github.com/lvze92/DMR
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37.4 efReaNcOraéC

PaddlePaddle>=2.0
python 3.5/3.6/3.7

os : windows/linux/macos
37.5 acnéAs§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/rank/dmr # &IJ1&zzeDRcZ84&;Ta4IGARFE£ReaN

# SZleAAsZ:eémczC

python -u ../../../tools/trainer.py -m config.yaml #_,

ccc

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python -u ../../../tools/infer.py —m config.yaml

# &IZaxAASZ;eimczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

VVVVV

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
# 8I1ZxAA47;EEDatN
python -u ../../../tools/static_infer.py -m config.yaml

37.6 =iagadNc¢zDc;S

8622UGDeep Match to Rank Model for Personalized Click-Through Rate Predic-
tioniymeZD¢;SczllczSedDaeCazZ w2l Acd 7:

37.7 ®TLaedlJadmcOf

ayza7BeUzi £4;£¢TIRAERCad §3£7EA§cZDRtSEAZ 2Ry AiyteladdNiijNeLSaznalllefRijteladdN:
1. ca6esd =Cla;SALmel AallicZ64; TayzPaddleRec/models/rank/dmr
2. e£ZaE&paddlerec/datasets/Ali_Display_Ad_Click¢Z64; TayNiijNaL geaNeréeDZalliiiijNiijZizOaZ; 4l

cd ../../../datasets/Ali_Display_Ad_Click
sh run.sh

NZ z

1. ALGAaZa2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems
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cd - # 3LG4ZdeladdNcZéd;T

# SElaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #,
3E]éGReTrambefReaNconfig _bigdata.yaml

python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

37.8 e£ZéYuaLcTi

37.9 FAQ

37.8. eg£zéYuaiecTi
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CHAPTER
THIRTYEIGHT

DNN ( -)

4z¢ciARFIARCeACiijZdnnaeCadllel SizicZDizéciAdfzeClellL ¢ TliijNe£ YericCziyistaraTE~
38.1 aEEadz

o @lgddN¢éAizN
o @TieméaGEGd' G
o 0£ReqN¢OFacC
o G£réASaijAGEN
e @lgddN¢zDe;S

o @TLadlJidwcOF
o 2£76Viid £¢TI

s FAQ

38.2 aeiaadNcoAazN
CTR(Click Through Rate)iijNamscC7aGzcOGiijNeYiaAlzOlemReszcz§/66ac6Uaz£aSEAA M
38.3 &TiemdaGEad' G

é6lngaRLae;NéfTa:Tree.erEeAE ngDlsplay Advertising Chal-
lengeaeL’ AgTlgZDCr1teoa—:TraaloeZEaACereaeTraelééZEaNEaaNnayd’ éCIaLEiijZemezCéZEASNe (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaeL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>
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dEdaym<label>ealed 742£aSEe Y faReeéncCzaG1iijNeCzaG e Tl 1 ealed 7iijNa ¢ CzaGae Ti0zaled 74
feature>izéealeTraAljcL 24, AiijLefdcrmcl 74, AiijLiijNaES2 I 134yte£dcrmcl 74, AGAC<categori
feature>iztealal Ecszcl 23 Aiijlcezae TécL 24; AiljLiijNAES=IIL 261ytcezae TécL 24; AAACCZyéCzayd 4

38.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
38.5 acnéAs§aijAagN

elheUGeRRi; Zi7Eeiti; Ne TremoaRiiz84; ZeClafié A §4; SéNiijNallizze DR ¢ Z64; TayNaiGaR fa

# efZ4FESaeladdNci84; T

# cd models/rank/dnn # &IJldzzeDRcZ84; T4IG4RFe£ReaN

# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_

ooo

3FE]1&éGReTremMbe£RéaNconfig bigdata.yaml
# &212AAd7;éEDatN
python -u ../../../tools/infer.py —-m config.yaml

# &172AAS7;eémMczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1EGReTramMb6e£RéaNconfig _bigdata.yaml
# 8I1ZxAA47;EEDatN
python -u ../../../tools/static_infer.py -m config.yaml

38.6 =iaadNc¢zDc¢;S
38.6.1 a=Tiemde¢SaEéaciaYO

emCicCaeTiem6aGEAd Geniek.Cal AizNc7miijNCriteox Tiem6éZE i ymiijNaLEdj7e £ dczme TiembijOc:
DNNziaddN¢ZDaTremse; SAESaSCANE2 Ny aytiijNaLEALAz YfiijZdense_input¢TlazOe; SaBseLdc:

38.6.2 CTR-DNN=iaadN¢zD¢;$

CTR-DNNzi3adN¢ZD¢zD¢;SerTe; CeZt 23CiijNallnet e Y iy AdytizNal E¢sziazzak aiijNaze ciAARCE
pyidACelaadNiyzeeAczDelRe YiiyAijiEnbe ddingasCiijNazZaytr casCiijNazéaRE¢Zyaz T¢ZDAL Ecszi

38.4. efReaNcOraéC 118
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EmbeddingasC

éeUAELi#zNczmEmbeddingasC¢ZDxRmazz2Uz4ijRiijZEmbeddingasCeZDe; SaEéeYisparse_inp
aRDiytclAcURcZDe; SaEEéAZe£GEmbeddingasCaROiijNAFEAEGAR Laztiethaei&iijNe; 6izOay Aaytlistal

self.embedding = paddle.nn.Embedding (
self.sparse_feature_number,
self.sparse_feature_dim,
sparse=True,
welight_attr=paddle.ParamAttr (
name="SparseFeatFactors",
initializer=paddle.nn.initializer.Uniform()))

7

FCasC

dEcezaTexTiembéAZefGembeddinge §82ala; UsLicZDAaAIjiijNayOf dczme TremocZDe; SAESLZaN

sizes = [sparse_feature_dim » num_field + dense_feature_dim
] + self.layer_sizes + [2]
acts = ["relu" for _ in range(len(self.layer_sizes))] + [None]

self._mlp_layers = []
for i in range(len(layer_sizes) + 1):
linear = paddle.nn.Linear(
in_features=sizes[i],
out_features=sizes[i + 1],
welight_attr=paddle.ParamAttr (
initializer=paddle.nn.initializer.Normal (
std=1.0 / math.sqrt(sizes[i]))))
self.add_sublayer ('linear_ 5%d' % i, linear)
self._mlp_layers.append(linear)

if acts[i] == 'relu':
act = paddle.nn.RelU()
self.add_sublayer ('act_%d' % i, act)

self._mlp_layers.append(act)

LossaRLAucedacoU
o 6éDtNcZDczSedlJéAZe£GayAayte; SaGzshapeiyz2cZDFCASCezZaG7iijNeRFCaSCeZDaf At 24C
 xfRelaeitelicZDem§ad scTsia7d AR cEtczZ4G7aAC
o 2LSiznaRNae UG£V iijZe6ac6UécDatNcZDauciAC

38.6.3 &TLaedlJadncOF

ayza7BeUzi  £4;£¢TIRAERCad §a£76A§cZDetSEAZ 2Ry AdytaeladdNiijNelLSaznalllzefRijteladdN:
alJIAEIéGRaTremb6dyNalaadNcZDeNGedaGagCiayNiijZ | «laddN | auc | batch_size |
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epoch_numl Time of each epoch | | :AATAAT! :AATAAT | :aAATAAT | :aAATAATI :AATAAT |1 dnn |
0.795+ 1512 14| ¢ze3aFRa Ui |

1. ca6e6d =Cla; Sl meL Adl)icZ64; Tiy7PaddleRec/models/rank/dnn
2. e£ZaEgpaddlerec/datasets/criteocZ5a; TayNiijNeL geaNeréeDZeiiijNiijZizO4Z;AEE27R¢ZDx1Tma

cd ../../../datasets/criteo
sh run.sh

1. 3L.GaZd=laadNcZ64; T, =L g2aNaS;izd’ e£ReaNaEIEGR=2 Tiemb

cd - # 4LG&Zd21addNcZ84;T
# dFzleAASZ:;emczC
python -u ../../../tools/trainer.py —-m config_bigdata.yaml #

0~ [

3E1éGReTramMbe£RéaNconfig _bigdata.yaml

—

ooo

38.7 e£ZéYia;EcTi

38.8 FAQ
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CHAPTER
THIRTYNINE

FGCNN (FEATURE GENERATION BY
CONVOLUTIONAL NEURAL NETWORK FOR
CLICK-THROUGH RATE PREDICTION)

azccaAefaaRCeACiijZfgcnnaeCadllel SiziicZDizéciAarzeClallL ¢ ThiijNe£ YeracCzayistaraTE~
39.1 aEEao6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFGacC
o QfriéAS§aijAGEN
o @TLedl]idwcOF
o o£76Viii £¢TI

« FAQ

39.2 xigadNc6AazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszc7§/26ac6Uaz£aSEAATCm

@inproceedings {FGCNN,

title={Feature Generation by Convolutional Neural Network for_
—~Click-Through Rate Prediction},

author={Bin Liu, Ruiming Tang, Yingzhi Chen, Jinkai Yu, Huifeng_
—Guo, Yuzhou Zhang},

year={2019}
}

Jieming Zhu, Jinyang Liu, Shuai Yang, Qi Zhang, Xiugiang He. [Open,
—~Benchmarking for Click-Through Rate Prediction] (https://arxiv.org/
—abs/2009.05794) . «The 30th ACM International Conference on,,

~Information and Knowledge Management (CIKM)s, 2021 . (continuesonnextpage)
[[Bil 1 0 . //db] / /conf/cikm/Zhul.YZH21 . html?

—~view=bibtex) ] 121
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(continued from previous page)

Jieming Zhu, Kelong Mao, Quanyu Dai, Liangcai Su, Rong Ma, Jinyang,
—Liu, Guohao Cai, Zhicheng Dou, Xi Xiao, Rui Zhang. [BARS: Towards
—0Open Benchmarking for Recommender Systems] (https://arxiv.org/pdf/
—-2205.09626.pdf) . xThe 45th International ACM SIGIR Conference on_
—Research and Development in Information Retrieval (SIGIR)x*, 2022.
— [Bibtex]

vvvvv

Generation by Convolutional Neural Network (FGCNN)eelaadNegcaEgereerecYaAC FGCN-
NzlJL 4y d dytelailUiijZ Feature Generation 8SN Deep ClassifieraAC aE(:ijmFeature Genera-
tiondL.I ¢ TICNNaOz¢ T8zl Rlocal patternsaziiayTezDaRL¢ T8l ReUicZDcl:73; AGAC Deep
Classifieral. Z6GG¢ TIIPNN¢ZD¢zS2dDaOzimeszaacdaijzcl 28, Acl 26Ut dymcZDiazd 42SaAC
eféangi;Ieale YOCTRECD®INcZDiy Adytae Ure UzaR SiijZé AZe£Gad UéClcZDaladdNAGRaFSDNNECIALE

39.3 ®=Trem0aGEad'G

eOIQZCaRLaegNéfTaeTree.ééZEeAE ¢TiDisplay Advertising Chal-
len geaaL’ AgTlgZDCr1teoaeTraal()éZEaACereaeTraeléiéZEaNEaaNnayd’ 6CIALEiijZetmczC6ZEASN 2N TéZE

2fRiyAeaNxTreméziijaijRicCiyNael Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

dEGiym<label >eand’ Zaz£aSLaeYraR@ecngCzanuJ N¢CzaGzgTi1ealed 7iijNzell 19C2§ngTlOealgd’
feature >aZceqleeTraA13 ¢l ZacAnjLe£dgzlgL 73 AiijL1ijNaEs= L 134yte£dermcl Za(,AaAC< categori
feature >azceaJaLEgssz 24y AiljLcezeTecL 78, AfijLiij N EselJL 26djtcezeTeCL zacAaACQZyeCzayd a

v

39.4 efReaNcOraéC

PaddlePaddle>=2.1
python 3.5/3.6/3.7

os : windows/linux/macos
39.5 acnéAs§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeClafnéA§i; SéNiijNalifgennaeladdNcZ68; TcZDaLh

# ef£Z3ESaeladdNcZE4; T
cd models/rank/fgcnn
# dEIxAAdZ:eimczC

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

python -u ../../../tools/trainer.py -m config.yaml
# SZ1xAA8Z;ECEDaetN
python -u ../../../tools/infer.py -m config.yaml

39.6 &TLadlJadmcOF

39.6.1 a=Tiem6éZEeOuaRUaRLééDad’DCRE

ayzazBeUzi  £4;£¢TIRAERCad §a£76A§cZDetSEAZ 2Ry AdytaeladdNiijNelLSaznalllefRajteladdN:

AAEI6GR=Trem6ijNaladdNcZDeNGziGaeCiyNiijZl «[addN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :aATAATI :AATAAT | | fgenn
10.8022 12000 | 2 | ¢Ze 2 aiR= Ui |

1. ca6esd =Cla;SAlmel AallicZ64; TayzPaddleRec/models/rank/fgenn

2. e£ZaE&paddlerec/datasets/criteo_fgenngZ64; TayNiijNaeL geaNerseDZelIiiijNiijZ4z047 dEEezR¢ZI

cd ../../../datasets/criteo_fgcnn
sh run.sh

1. ALGAaZa2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

# 31G4ZAxIaddNci84; T

cd -

# aZlxAA&Z;eomczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #

/////

3E]1éGReTrambée£RéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambe£RéaNconfig _bigdata. yaml

—

39.7 e£ZéYia;EcTi

39.8 FAQ
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CHAPTER
FORTY

FFM (FIELD-AWARE FACTORIZATION MACHINES FOR
CTR PREDICTION)

iz6caAFIARCeACiijZffmaeCadll el SizicZDiztciAdfzeClalIL ¢ TlijNe£ Y eficCziytstara T~
40.1 aEEa6z

o @lqddN¢éAizN
o @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

40.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm

@inproceedings{juan20l6field,
title={Field-aware factorization machines for CTR,
—prediction},
author={Juan, Yuchin and Zhuang, Yong and Chin, Wei-
—~Sheng and Lin, Chih-Jen},
booktitle={Proceedings of the 10th ACM conference_
—on recommender systems},
pages={43--50},
year={2016}

124
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40.3 =Trem0aGEad'G

é(’ilngaRLae;NéfTaeIree.(SéZEeAE ngDlsplay Advertising Chal-
lengeaeL’ AgTlgZDCr1teoaeTrmlfiéZEaACereaeTraelééZEaNEaaNnayd’ éCIaLEiijZemczCéZEASNz (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaaL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

v o »

dEGiym<label >ealgd’ zaz£aSLeeYraR@ééﬁngannJ Nnganng lealcd 7iijNzlJ 19CzangT1()eand’ 73
feature> azceqleeTraAlj cl zaGAnJ Lefdcrmcl 73, AiijL 11]NaEszeIJ L 13ayte£dczmclC za(,AaAC <categori
feature >azceqlaLEgssz 73] AiijLceze TécL 24, ATijLiijNaES= L 264ytceze Tec 24, AAACcZyéCzayd i

\4

40.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
40.5 acnéAs§aijAagN

elieUGeRR:; ZizEeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNal[izze DR ¢ Z64; TayNalGaRrz

# efZ8FESaeladdNci84; T

# cd models/rank/ffm # &IJ1&zzeDRcZ84; TAIGARFE£ReaN

# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

L 3FE]1éGReTremMbefRéaNconfig _bigdata.yaml
# SZ1eAA8Z:ECEDatN
python -u ../../../tools/infer.py —-m config.yaml

# &IZaxAASZ;eimczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1éGReTrambe£RéaNconfig _bigdata.yaml
# 8I1Z2AA47;ECEDatN
python -u ../../../tools/static_infer.py -m config.yaml

40.6 =iaadNczD¢;S

FFMzlaadNcZDczDe; Selltiet le Y fay AudytazNal Ecszizzat aiijNiazéciAGRCEACnet .
pyaACaelaadNayie@AgaeeLlV{eeYréyAeYﬁéqzeClaLElijNField aware

40.3. =TremdaGEAd'G 125
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40.6.1 ayAéYiiéazéCiaLE

éyAéYﬁéqZééfﬁLEgéZéij ij 4702LS dztirankiyN¢ZDlo gistic_regressionzefqﬁdNéAéﬁyié@AgTéembedding
40.6.2 Field-awareazNéYiiéazéCialLE

e£76CIALE Ay zee Ad6dcOrizEAENA jRaymeZDiazd’ AR L éazé CIALEiijNiaz§arse YicL 28, AcZDezDaRLEC]

40.6.3 LossaRLAuceodacoU

o éD@INeZDezSedlIéAZe£GeZt ®O8AZe£ Gt At 3G & TisigmoidezZaGiijNiyza7Ea; UALfefRa
o xfRzlazitelIicZDem§ad siyzet §aize Trem$ad saAijiijNlabel¢ZDx TrembcszadNarEe iaN Uiy zfloa
o &fébatch¢ZDxm§ad savg_costaYiaRDzlaeitelicZDemad §izNaSN

o 2l SiziiaRNa UG£ Y ijZe6ac6UécDatN¢ZDauceNGeiGaAC

40.7 =TLaedlJadmcOf

ayza7BeUzi £4;£¢TIRAERCad §a£76A§cZDetSEAZ 2Ry AdytaeladdNiijNelLSaznalllefRajteladdN:
AIJIaEI6GR 2 Tiem6iyN2laddNcZDeNGaiGaeCiyNiijZl «laddN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAATI :AATAAT | :4ATAAT | :4ATAATI :AATAAT | | FFM
10.79 14096 | 10 | ¢z¢14.3aFRa Ui |
1. ca6esd =Cla;SAlmel AallicZ64; TayzPaddleRec/models/rank/ffm
2. e£ZaE&paddlerec/datasets/criteocZ64; TayNiijNeL geaNerdeDZelIiiijNiijZ4z04Z; AEEezRcZD =l Imi

cd ../../../datasets/criteo
sh run.sh

1. ALGAaZa2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4ZdxIladdNcisé&;T
# dFlaeAAsZ:;eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

ooooo

3E1éGReTramMbe£RéaNconfig _bigdata.yaml

—

/////

40.8 e£ZéYua;ecTi

40.9 FAQ
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CHAPTER
FORTYONE

FM (-)

4z¢ciARFIARCeACiijZimaeCadlelSizicZDizéciAdzeClelIL ¢ TliijNe£ YeracCzayitstara TE~
41.1 éEEéﬁz’

o @lgddN¢éAizN
o @TieméaGEGd' G
o 0£ReqN¢OFacC
o G£réASaijAGEN
e @lgddN¢zDe;S

o @TLadlJidwcOF
o 2£76Viid £¢TI

s FAQ

41.2 xiaadNcoAazN

CTR(Click Through Rate)iijNamscC7aGzcOGiijNeYiaAlzOlemReszcz§/66ac6Uaz£aSEAA M

@inproceedings{

title={Factorization Machines},

author={Rendle},

booktitle={The 10th IEEE International Conference on Data,
—Mining (ICDM) },

year={2010}

}
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41.3 =Trem6aGEad'G

é(’ilngaRLae;NéfTaeIree.(SéZEeAE ngDlsplay Advertising Chal-
lengeaeL’ AgTlgZDCr1teoaeTrmlfiéZEaACereaeTraelééZEaNEaaNnayd’ éCIaLEiijZemczCéZEASNz (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaaL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

dEGiym<label >ealgd’ i§i£aSLeeYraR@ééﬁngannJ Nnganng lealcd 7iijNzlJ 19CzangT1()eand’ 73
feature> azceqleeTraAlj cl zaGAnJ Lefdcrmcl 73, AiijL 11]NaEszeIJ L 13ayte£dczmclC za(,AaAC <categori
feature >azceqlaLEgssz 73] AiijLceze TécL 24, ATijLiijNaES= L 264ytceze Tec 24, AAACcZyéCzayd i

\4

41.4 e£ReaNcOraé¢C

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
41.5 acnéAs§aijAagN

elieUGeRR:; ZizEeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNal[izze DR ¢ Z64; TayNalGaRrz

# efZ8FESaeladdNci84; T

# cd models/rank/fm # &IJ1&zzeDRcZ84; T4IGARFé£ReaN

# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

L 3FE]1éGReTremMbefRéaNconfig _bigdata.yaml
# SZ1eAA8Z:ECEDatN
python -u ../../../tools/infer.py —-m config.yaml

# &IZaxAASZ;eimczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1éGReTrambe£RéaNconfig _bigdata.yaml
# 8I1Z2AA47;ECEDatN
python -u ../../../tools/static_infer.py -m config.yaml

41.6 aiaadNczD¢;S

......
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41.6.1 ayAéYiéazéCialE

4y AéY tiéazé ClALEcsziijijazOel.SaziirankayNeZDlogistic_regressionaeiaddNaACiyzee AcTsembeddin
y ¢SZaljlj YING g g y ¢ £

41.6.2 azNéYiuéazéCiaLE
47NéYtiéazéCIALEiyzee Aa6dcOriZEaERAijRaymcZDiazd AR éazé CIALEiijNaz§aise YicL 28; AcZD¢zD
\Y% gZDgﬁfl i aLUa()£a:Yfng1ﬁ i¢zt' gL ZécAgZDeZRaRSeGRaACQL’ 74 AALESGRXiayOXjcZDizd AR éa
wij=a8ivi,vja§l’ @zd’ aRL éaz¢ZDasTAijAiijRaeCiayNiijZ

41.6.3 LossaRLAucedacoU

o 6éDaNcZDezSedlJéAZEGeZt ®O86AZeEGat Awt 23G; 2 TisigmoidezZaGiijNayziazEa; UaLfefRa
o xfRelazitzllicZDem§ad sijzet §arzeTiem§ad $4AijiijNlabel¢ZDa TiemGcszadNarEe naN Uiy zfloa
« efébatchcZDzm§ad’savyg_costaeYfARDzlazeitizlicZDem§ad §izNaSN

o 2l SiziiaRNe UG£ Y iijZe6acsUééDaNcZDauceNGaeiGaAC

41.7 aTLaedlJadncOF

ayzazEeUzi; £4;£c TR ABCAd §3£16A§cZDeuS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:
AIJIAEI6GR2Trem6ijNaeladdNcZDeNGaeiGacCiyNiijZl «[addN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :AATAAT| :4ATAAT | | FM |
0.78 14096 | 10 | ¢7¢2.53iR2 Ui |
1. caéesd =Cla;SaLmel Aal)icZ64; TayzPaddleRec/models/rank/fm

2. 2£7aE&paddlerec/datasets/criteocZ64; TayNiijNeL geaNerseDZeJiiijNiijZiz04Z; AEEezRcZD e Jma

cd ../../../datasets/criteo
sh run.sh

1. ALGaZdxladdNcZ64;T,eL 32aN4S;izd e£ReaNAEIEGR 2 Tiems

cd - # 4LG&ZdxladdNciéd; T
# aEIaeAAdZ:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #_

/////

L 3F]1éGReTremMbefRéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py —m config_bigdata.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata. yaml

41.7. ®TLadlJaducOF 129
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41.8 e£ZéYuaiecTi

41.9 FAQ
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CHAPTER
FORTYTWO

GATENET (GATENET: GATING-ENHANCED DEEP
NETWORK FOR CLICK-THROUGH RATE PREDICTION)

iz¢ciAridRCeACiijZgatenetaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNe£ YeracCziytstara T~
42.1 aEEa6z

o @lqddN¢éAizN
o @TFem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

42.2 xigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm

@inproceedings {

title={GateNet: Gating-Enhanced Deep Network for Click-Through,,
—~Rate Prediction},

author={Huifeng Guo, Ruiming Tang, Yunming Ye, Zhenguo Li and_
—Xiugiang He}l,

year={2020}

}

dEdijmcZDembedding_gateaddcOréGGe TliazEesze UGHjmézY 26d ¢ZDprivate

oooooo

é2Ye6d e CEAELyN2:4y1ijAdEsaiGad DazO=L SaijAckie A AiijNeNEéIIAee AdEsé Ume § Riytaij AaEsiijNaF
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42.3 =Trem6aGEad'G

4RFARCEACDNNzIaadNreadmedAZx Trem6aGEAd GAAZECIALEiijNal {2laddN¢Z64; T¢ZDdatagZ64;

click:0 dense_feature:0.0 dense_feature:0.00497512437811 dense_
—~feature:0.05 dense_feature:0.08 dense_feature:0.207421875 dense_
—~feature:0.028 dense_feature:0.35 dense_feature:0.08 dense_

—~feature:0.082 dense_feature:0.0 dense_feature:0.4 dense_feature:0.
—0 dense_feature:0.08 1:737395 2:210498 3:903564 4:286224 5:286835_,

—~6:906818 7:906116 8:67180 9:27346 10:51086 11:142177 12:95024_,
—13:157883 14:873363 15:600281 16:812592 17:228085 18:35900,
—~19:880474 20:984402 21:100885 22:26235 23:410878 24:798162_,
—25:499868 26:306163

click:1 dense_feature:0.0 dense_feature:0.932006633499 dense_
—~feature:0.02 dense_ feature:0.14 dense feature:0.0395625 dense__
—~feature:0.328 dense_feature:0.98 dense_feature:0.12 dense_

—~feature:1.886 dense_feature:0.0 dense_feature:1.8 dense_feature:0.
-0 dense_feature:0.14 1:715353 2:761523 3:432904 4:892267 5:515218_,

—6:948614 7:266726 8:67180 9:27346 10:266081 11:286126 12:789480,
—13:49621 14:255651 15:47663 16:79797 17:342789 18:616331
—19:880474 20:984402 21:242209 22:26235 23:669531 24:26284,
—25:269955 26:187951

click:0 dense_feature:0.0 dense_feature:0.00829187396352 dense_
—~feature:0.08 dense_ feature:0.06 dense feature:0.14125 dense_
—~feature:0.076 dense_feature:0.05 dense_feature:0.22 dense_

—~feature:0.208 dense_ feature:0.0 dense feature:0.2 dense_feature:0.
—0 dense_feature:0.06 1:737395 2:952384 3:511141 4:271077 5:286835_,

—6:948614 7:903547 8:507110 9:27346 10:56047 11:612953 12:747707_
—13:977426 14:671506 15:158148 16:833738 17:342789 18:427155_,
—19:880474 20:537425 21:916237 22:26235 23:468277 24:676936_,
—~25:751788 26:363967

42.4 é£ReaNcOracC
PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos

v r

42.5 acnéAs§aijAagN

ellieUGeRRi, Zi7Eeiti; Ne TremoiR fiz84; Ze Clagné A §4; SéNiijNalllizze DR ¢Z64; TayNaiGaR

# efZ8FESaeladdNcié4; T
# cd models/rank/gatenet # &IJl&zzeDRcZ84;T4IGARFeE£ReaN

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

# SZleAASZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata.yaml

# &%212AAd7;éEDatN

python -u ../../../tools/infer.py —m config.yaml

# SIZxAA87;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig _bigdata.yaml

# &1Z2AAA7Z;EEDetN

python -u ../../../tools/static_infer.py -m config.yaml

42.6 miaadNczDciS
42.6.1 x=Tremoe;SaEséacieYO

aeléﬁ@éae’[faelfiééEﬁd’ Genaeb.Cal: AazNgzlu]NCrlteoaeTraEI(SéZanluJNaLanze;Edgzlae’[raeloayOg
NetaeladdNcZD=Tiemse; SaESaSCaNEe N4y L aytiijNaLEALAz YfiijZdense_input¢TiizOe; SaEseLdcm

42.6.2 GateNetaeiaadNc¢zDciS
GateNetzelaadNiyzee AczDal Re Yy AdjiEmbe ddingasC,ayL aytr casCiijNaz8aREcZyaz TeZDALEg

EmbeddingasC

éeUSEL4zN¢7mEmbeddingsC¢ZDeRmizz2Uz4ijRiijZEmbe ddingasCeZDe; SiEéxeYisparse_inp

self.embedding = paddle.nn.Embedding (
self.sparse_feature_number,
self.sparse_feature_dim,
sparse=True,
welight_attr=paddle.ParamAttr (
name="SparseFeatFactors",
initializer=paddle.nn.initializer.Uniform()))

aRDaylglAgURgZDecSaEééAZe;EGEmbeddlngé’léCaROuJNaLEaLnazggT§ayAaylarzé’liTgZDembeddmg
aLZarzéiiTgZDembeddmgaRSeGRarEeAZe;EGayAaylembeddlng
gateidzgc T84y Aayte UrembeddingdRSEGRAACzL A=lJL embeddingdRSéGRiiijZe¢raR LaztiethzisiijNe 64z

if self.use_embedding_gate:
self.embedding _gate_weight = [paddle.create_
—parameter (shape=[1], dtype="float32", name='embedding_ gate_weight__
. ' % i, default_initializer=paddle.nn.initializer.Normal (

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

std=1.0)) for i in range(num_field)]

if self.use_embedding_gate:
for i in range(len(self.embedding_gate_weight)) :
emb = self.embedding(sparse_inputs[i])
emb = paddle.reshape (
emb, shape=[-1, self.sparse_feature_dim
1) # emb shape [batchSize, sparse_
« feature dim]
gate = paddle.sum(paddle.multiply (
emb, self.embedding gate_weight[i]), axis=-1
—keepdim=True) # gate shape [batchSize,1]
activate_gate = paddle.nn.functional.sigmoid (
gate) # activate _gate [batchSize,1]
emb = paddle.multiply (
emb, activate_gate) # emb shape [batchSize, |,
wsparse_feature_dim]
sparse_embs.append (emb)

[y

FCasC

aEcezaTexTiemoéAZefGembeddingae §3eals; UsLicZDaAijiijNayOefderme TremécZDe; SAESe£Z2a

for i in range(len(layer_sizes)):

linear = paddle.nn.Linear (
in_features=sizes[i],
out_features=sizes[i + 1],
weight_attr=paddle.ParamAttr (

initializer=paddle.nn.initializer.Normal (
std=1.0 / math.sgrt(sizes[i]))))

self.add_sublayer('linear_ 2d' % i, linear)

self._mlp_layers.append(linear)

act = paddle.nn.RelU()

self.add_sublayer ('act_ "% i, act)

self._mlp_layers.append(act)

IS O

eN&es ¢ 6etEaRCeTiuse_hidden_gate=TrueiijNiLZéAZe£GrfAxt 724G TFARO¢ZDARSEGRi ] Z¢z8
LossaRLAuceédacoU

o 6éDetNcZDczSedlJéAZe£Gay Adyte; SaGzshapeiyz 1 cZDFCAsCczZaG7iijNefeFCasCeZDaef At 24C
o zitellicZDem§ad $aG e TraAijcTsizd ARL cEtczZaGz
o oLSiznaRNae UG£V iijZe6ac6UécDatNcZDauc
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42.7 =TLaedlJadncOf

ayzizBeUzig £4;£¢TIe AECad §a£7éA §cZDeiSéAZe R iy AiyteladdNiijNae L Saznall lefRijtelaadN:
213adN | auc | batch_size | epoch_numl Time of each epochl GateTypell :AATAATI :AATAAT
| :AATAAT | :AATAATI| :AATAAT | :AATAAT |l gatenet | 0.7974 | 512 | 4 | ¢z¢5arReUd |
embeddingGate + hiddenGate Il dnn 1 0.7959 | 512 | 4 | ¢z¢2&fR= Ut | None |
1. ca6e6d =Cla; Sl meL Adl)icZ64; TiyzPaddleRec/models/rank/gatenet

2. e£ZaE&paddlerec/datasets/criteocZ64; TayNiijNaeL geaNerseDZelIiiijNiijZ4z04Z; AEEezRcZD =l Imi

cd ../../../datasets/criteo
sh run.sh

1. ALGAaZa2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4Zd821a8ANcZ84;T
# SZleAAZZ:eémczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

ooooo

3E1éGReTramMbe£RéaNconfig _bigdata.yaml

—

/////

42.8 e£ZéYia;ecTi

42.9 FAQ
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CHAPTER
FORTYTHREE

LOGISTIC_REGRESSION ( -)

az¢ciARFIARCeACiijZlogistic_regressiondeCadlelSizicZDizéciAdzeClellL ¢ TliijNe£ YeracCziyit
43.1 aEEa6z

o @lgddN¢éAizN
o @TieméaGEGd' G
o 0£ReqN¢OFacC
o G£réASaijAGEN
e @lgddN¢zDe;S

o @TLadlJidwcOF
o 2£76Viid £¢TI

s FAQ

43.2 zelagadN¢coAazN
CTR(Click Through Rate)iijNamscC7aGzcOGiijNeYiaAlzOlemReszcz§/66ac6Uaz£aSEAA M
43.3 2Tiend6aGEAd'G

é6lngaRLae;NéfTa:Tree.erEeAE ngDlsplay Advertising Chal-
lengeaeL’ AgTlgZDCr1teoa—:TraaloeZEaACereaeTraelééZEaNEaaNnayd’ éCIaLEiijZemezCéZEASNe (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaeL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical,
—~feature 1> ... <categorical feature 26>

136
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dEGiym<label >ealgd’ Zé’li;EaSLeeYraR@ecnnganuJ Nnganng lealcd 7iijN2ltcCzaGac TiORaled 7a
feature>izéealeTraAljcL 24, AiijLefdcrmcl 74, AiijLiijNaES2 I 134yte£dcrmcl 74, AGAC<categori
feature>izéealal Ecszcl 24 AiijLcezeTécL 23; AiijLiijNaESe IL 264ytceza TécL 28, AGACcZyéCzayd i

43.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
43.5 acnéAs§aijAagN

elheUGeRRi; Zi7Eeiti; Ne TremoaRiiz84; ZeClafié A §4; SéNiijNallizze DR ¢ Z64; TayNaiGaR fa

# efZ4FESaeladdNci84; T

# cd models/rank/logistic_regression # &IJ1&zz&DRcZ84;T41G4RIFeEReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #

ooooo

3FE]1&éGReTremMbe£RéaNconfig bigdata.yaml
# SZ1eAA8Z:ECDatN
python -u ../../../tools/infer.py —-m config.yaml

# &172AAS7;eémMczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1EGReTramMb6e£RéaNconfig _bigdata.yaml
# 8I1ZxAA47;EEDatN
python -u ../../../tools/static_infer.py -m config.yaml

43.6 =iaadNc¢zDc;S

------

43.6.1 EmbeddingasC

éeUAELi#zNczmEmbeddingasC¢ZDxRmizz2 Uz4ijRiijZEmbeddingasCeZDe; SaEéeYifeat i dxiijN
aRDiyiclA¢UR¢ZDe; SaEeéAZe£GEmbeddingasCaROiijNe£ZeaNreshapeae Smi;1iijNae Uzi; £4SNe£dcrma A
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43.6.2 sigmoidasC

dEcezaTeaTiembéAZefGembeddinge §82ald; UsLicZDaAijiijNayOefdczme TremocZDe; SAESLZ2aN

43.6.3 LossaRLAuceodacoU

o éD@INeZDezSedlIéAZe£GeZt ®O86AZe£ Gt At 3G & TisigmoidezZaGiijNiyzazEa; UALiefRa
 xfRzlaeitelIicZDem§ad siyzet §aize Trem$ad saAijiijNlabel¢ZDxTrembcszadNarEe iaN Uiy zfloa
o &fébatch¢ZDxm§ad savg_costaYiaRDzlaeitelicZDemad §izNaSN

o 2l SiziidRN= UG£ Y 4ijZe6ac6UécDatN¢ZDauceNGaeiG

43.7 =TLaedlJadmcOf

ayzazEanza@a, £9TleAEeC‘ ad’ §a£r’1éA§gZDéﬁSeAZaerRayAaylaelaalelj Neel.Saznall laerRaylaelaach
ANAEI6GR&Trem6ijNeladdNcZDeNGeiGaeCiyNiijZ

1 7\ 27 7o

. ¢a6e6d’ &Cla; Sal mel: AalTicZ63; TiyzPaddleRec/models/rank/logistic_regression
2. e£7ZaE&paddlerec/datasets/criteo_lr¢Z64; TayNiijNaL geaNeféeDZall1iijNiijZiz0aZ; aEEe 7R ¢ZDal)

cd ../../../datasets/criteo_1lr
sh run.sh

1. ALGAZdxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 4LG4Zd321addNcZdéa;T

# dEIaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

python —-u ../../../tools/infer.py —-m config_bigdata.yaml #,
3E]éGReTrambe£RéaNconfig _bigdata. yaml

—

43.8 e£ZéYia;EcTi

43.9 FAQ
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CHAPTER
FORTYFOUR

NAML (NEURAL NEWS RECOMMENDATION WITH
ATTENTIVE MULTI-VIEW LEARNING)

iz¢caAFiARCeACiijZnamlaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNes YeracCziytstara T~
44 .1 éEEéé’)z’

o @lqddN¢éAizN
s @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @TLadl]idwcOF
o o£76Viii £¢TI

s FAQ

44.2 xiaadNcoAazN

CTR(Click Through Rate) 11]Nal§ngangOG11JN$YraAIJ zfOlele§zgz§/é6aganZ£aSLaAIgl]

@inproceedings{

title={Neural News Recommendation with Attentive Multi-View_
—~Learning},

author={Chuhan Wu , Fangzhao Wu , Mingxiao An , Jiangiang Huang ,
—~Yongfeng Huang , Xing Xie},

year={2019}

}

s 2

naml aongrazanAaylnews -encoder, eAZe£GtextaluggraeRRaRUanngangiabAazueGGngattentlon
embedding)iijN nciGeTleLaetRegl 2£GcZD2UGchicZDarticle
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embeddingiRS eGRgZD ﬁfEaElaenquZe£GattentionaeIJ 7aLtechesZiay AxmaONcijl 2L R2IJA¢zl.cZDuser-
behavior-embeddin gnjLaNEaRnazEngaeLueaNaysz’ zacAuJL xmd’ user-
behav1or—embedd1ng aSN ayAngzeUrzeUngagZDartlcle embedding
¢ZDAaRSéGRAEE¢ gfﬁLZeqlgd’ 29TlaeL fzemd 2 UGcnacZDaUlIag; glNaZ@aAC

44.3 =Trem6aGEad'G

xad’ aefqadNeo.gZCagNeclv)aegNeeﬁE QRLgTiaELquRegLaﬂ:6ngaa6EaRsﬁjNaieaRLaeﬁngagZDaEua ,
aerRnganngangayAeaNealgd’ Z'l'i_]NalYEET() alJ layAaylaeLUad Zayhizéarticle{ number} txtia§ZaROCijAcZI
article3.txt ®fReaN¢ZDeiijaijRiy7iijZ 2UGciiid ayz¢szid imRcszid
AL EermaRO¢ZD=UGchiaeiGécYid AL EermaRO¢ZD2UGchaimTermid
iz84yE.56az¢ TitaberieaARGALEAL §iijNidaiGayze Gl D TriijNaL EermiROcZD2 UGenieiGécYid
aSN AL EermaROcZD2UGchaimTermid éCicTlcl zeeaijaAZAL E&ZTetie
dRead’ [”Je£YeIJAeeAaeTﬁéZEng&eLungﬁ&;ﬁegiééﬁfé, Tiij NalYaeT(JaIJ fayAaylaeLﬁad’ ZaylaZebrowse {numt
browse3.txt aarRaylngaeLugZDalTaanqae;RegLazRaLUngayAeaNeqlgd’ zi'iJNaeaqalJRayquZ
&:;RegLe£GgZDeeUGgr’léldazRaLU aeOeayNaeIeae;RégLe;EGgZDzeUngald
&6eayNzeieeesaae;RégLQZ]3&ﬁégnaidéZRaLﬁ aieayL3engTftabgn@aRuaLEaE §1ijNidﬁZRaLf]azNeth nggl'

v\ 2z

a‘EeeYra:sqae;RengZDazRaLUldaylaeIraizeooad’ gi7Ocml 470yamléEme; 62 UGiziiaymcZDneg_candidate_
al0{2laadN¢Z63; TcZDdata/sample_datacZ63; TayNiyzeClaGEAd GizEa£néA§e£ReaNcZDed 74; N T

v

44.4 és£ReaNcOraéC

PaddlePaddle>=2.0
python 3.5/3.6/3.7

os : windows/linux/macos
44.5 acnéAs§aijAagN

&lneUGeRRE; Zi7Eeiti; Ne TremoaRiz84; ZeClafié A §4; SéNiijNal inaml2laddN¢Z63; TcZDA£AE

# ef£Z3ESaeladdNciéa; T

cd models/rank/naml

# SZleAAsZ:eémczC

python3 -u ../../../tools/trainer.py -m config.yaml #_,

/////

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
# SZ1eAA8Z;ECDatN
python3 -u ../../../tools/infer.py —-m config.yaml

VN W v

aEuaylyamleeUGazugZDeuEaRCze'[regceGLa@CayNuJZ article_content_size:
zzengrGanGgﬁéﬁNEaRngZDaeIJAad’”ﬁlIeIIuJLél’iEe£GaLZaeLlanl11]L’ article_title_size:
eengrGaeUngaeeaGecYaNEaRngZDaeIJAad’ géil"[erluj LéﬁEe;EGaLZaaLlaaUluJL’
browse_size: ¢TlelacZD=IIAad getRe gLé’liRaLUeT;Eéi@uJ LeGEe£Gal.Zal te Umiijl
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neg_ condidate sample size et §eGGaeauaylaeTr word dimension aerliaylalIerngDembed-

......

13ASiijL sub_category_51ze. aL’rgszaylaeTruJLeNee£ZaylaeTraanyznnJNaLZaeTrzeloayngDcategoryeNCc
1aASi;C category_dimension eraylgsiaLngaembeddingth aze word_dict_size:

Nz N

alTeIIaanEngDad’ garRiijLimTerme maE 4 ymazze56¢ TZay AdytunkiijNealed 7¢z§e5ae £ GeINGymae 1 taGre

44.5.1 LossaRLAccedacoU

o ééDatN¢ZDezSedl)ayziyAiytsoftmaxaRSEGRiijNealed 74636 ZExtRegLe UGenaaSNet §6GGeinal
o eitellicZDem$ad $aG e TraAijcTsizd ARL cEtczZaGz
o oLSiznaRNae UG£ Y iijZe6ac6UécDatNcZDauc

44.6 aTLaedlJadncOf

ayzazEaeI’jza();Ea, £9TfeAEeé‘ ad’ §a£neA§ng)euSeAZaerRayAaylaefa,aleij Nzl.S#znall I&rﬁayl&faach
aRNanouNaaLSaznaeRRa(JZaZEaEleGRaeIraelogT§ &LR¢ZDeDZalli n11J NarEalj ZeGlaLlayNe, jmicrosoft
news datasetaEleGRee"[raelerEazue. nwlcayzaela‘adNeC‘ zeOeaRUgZD
& SaEéiijaijRiijNeL geaNe UzaesTaecCayNiijZ

1.8£7aE&e0ra; DPaddleRec/datasets/MIND/data

2.2’ §2aN sh run.sh

3.eDZl] ne£ReqNaoNaeLRaR011]NzeE SéaijAdict/yaml_info. txtlljNarEaEuayngDerlaRSeGRad’ garRii
éGNiijNeZ£eméelJAGRO3eaNcZDeGEARCa Y category_size
sub_category_sizeword_dict_size

4 2£ReaNiijZ

python3 -u ../../../tools/trainer.py —m config_bigdata.yaml

az8ayNiyzecmezC2iytepoch¢ZDezSadll | 2laadN | auc | batch_size | epoch_numl Time
of each epochl | :AATAATI :AATAAT | :aAATAAT | :aATAAT| :AATAAT | | naml | 0.66 1 50 | 3 |
cz¢daiRaeUd |

é¢DatN

python3 -u ../../../tools/infer.py —-m config_bigdata.yaml

®1J§4; Eé¢DatNauci§jz0.66

imTel)74d Zamael 3eaNe Uz4ijR (dzseomezCiyzi; N) python3 -m
paddle distributed.launch ..../..Jtools/trainer.py -m conﬁg bigdata yaml

aIJ laSId’ aeCEaEgayNarEa i £ngalTaeIJ zayb el AaeIJ L’ gpualanj NeNeeIJAe@Aa:NGaoZeClaLEgpualaaeL’ geal‘

------------

CUDA_VISIBLE_DEVICES=0,1,2,3 aEmzLl geaNeongCeDZ&:IJnal§aRraAC
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CHAPTER
FORTYFIVE

WIDE&DEEP (WIDE & DEEP LEARNING FOR
RECOMMENDER SYSTEMS)

iz6caAFIARCeACiijZwide & deepieCad el SizncZDizéciAdfzeClelL ¢ ThiijNe£ YericCziytstaraTE

45.1 aEEa6z

wlqddN¢6AdZN

o @[Fem6aGEGd' G

o 0£ReqN¢OFacC

o GfriéASaijAGEN

o @lqddN¢zDe;S

o @TLadllidmcOF

o o£Z6Vici £¢TI

* FAQ
45.2 xigddNc6AazN

ﬁALVYi/de 5 (v&v ”D’eepz Learning for Recommender 5 SystemvszleNvaerqugle o
2016azt’ aRSayjC¢ZDaxOlemRazaEediiijNwide&deeped, eGadzEdy AcgmedmaR LaetEasCiijLwideiijL elaadNas

1. @TLadiyLiijNalJIGoogle Play e£Z&aNcz£4yEA/BasdétNiijNwide&deepeladdNcZyerTénY dzeiijy:

2. ®AgeC; ayLuJ NeAZe;EGaLGaLanAaenaeruaesCeIJAe@Aad’ DgREgZDapp gZDBatch
sizedyzaeZt &R¢ZDsizeiijNazZGaLD ngad’ Zgz£glNazuequrumsCeccaLreeRRenYad’DgREaeILgOGgZ[

45.3 x=Trem0aGEad'G

eomczCAREetNef T TrembéZESAL ¢ TIDisplay Advertising Chal-
lengezl: A¢TicZDCriteoxTiem6éZEaACeréx Tiem6éZEANEeNRyd éCIALEiijZe6mezCEZEASNz(NefTéZE
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https://github.com/PaddlePaddle/PaddleRec/blob/master/models/rank/wide_deep
https://arxiv.org/pdf/1606.07792.pdf
https://www.kaggle.com/c/criteo-display-ad-challenge/
https://www.kaggle.com/c/criteo-display-ad-challenge/
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xfRijAcaNzTreméziijiijRacCiyNel Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

v o »

dEdaym<label>ealed 742£aSEe Y faReeéncCzaG1iijNeCzaGrg Tl ealed 7iijNa ¢ CzaGze Ti0zalcd 74
feature>izcealeTraAijcL za; AtijLe£dczmgl 74, AfijLiijNaEselJL 13ayte£dczmcZa; AAAC<categori
feature>izéealal. Ecszcli 74, AiijLeezeTécL 24; AlijLiijNAES= I 264yiceza TecL 28, AGACZyéCrayd i

45.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos

45.5 acnéAs§aijAagN

elieUG2RR:; ZizEeiti; Ne Trem6aR 284, ZeCla£néA§4; SéNiijNal[izze DR ¢ Z64; TayNalGaRrz

& DeepaladdN¢Z64; TcZDagnéA §zL: g2aNas;izd aeCayNiijZ

# e£Z3EéaladdNciéa; T

# cd models/rank/wide_deep # &IJl&zzeDRcZ84&;Ta4IGARrFefReaN
# SZleAAsZ:eémczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3EI8GReTreambe£ReaNconfig _bigdata.yaml

# arlxAA&7:;éEDatN

python -u ../../../tools/infer.py -m config.yaml

# E1Zx2AASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata. yaml

# EIZ2AA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

45.6 aiaadNczD¢;S

wide&deeped; e6aizEiy AcimedmiR LetEasCiijLwideiijL 2{addNaSNatsasCiijLdeepiijL elaadNe£Zeal
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https://dl.acm.org/doi/pdf/10.1145/2988450.2988454
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45.7 =TLaedlJadmcOf

ayzazEasUza@a, £9TleAEeC‘ ad’ §a£ﬁéA§gZDéﬁSeAZaerRayAaylaelaalelj Neel.Saznall laerRaylaelqach
AAEI6GR& Trem6ijNeladdNcZDeNGeiGaeCiyNiijZ

1. catesd =Cla; SaLmel AallicZ64; TayzPaddleRec/models/rank/wide_deep
2. e£ZaE&paddlerec/datasets/criteocZ4; TayNiijNeL geaNerdeDZlliiijNiijZ4z04Z;AEEe7R¢ZDxlIma

cd ../../../datasets/criteo
sh run.sh

1. ALGAZdxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR& Tiems

cd - # 4LG4Zd321addNciéa;T

# dzleAAsZ;eomczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #
3E]éGReTrambe£RéaNconfig _bigdata.yaml

python -u ../../../tools/infer.py —m config_bigdata.yaml #_,

v - [
o

3E1éGReTramMb6efRéaNconfig _bigdata.yaml

—

45.8 esZéYiuaecTi

45.9 FAQ
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CHAPTER
FORTYSIX

XDEEPFM (XDEEPFM: COMBINING EXPLICIT AND
IMPLICIT FEATURE INTERACTIONS FOR
RECOMMENDER SYSTEMS)

az¢caAefaaRCeACiijZxdeepfmaeCadllel SiziicZDizéciAdfzeClellL ¢ TliijNe£ YertaeCziytstaraTE~

46.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o GfréASAijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

46.2 xigadNc6AazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszc7§/26ac6Uaz£aSEAATm

@inproceedings{lian2018xdeepfm,
title={xdeepfm: Combining explicit and implicit feature
—interactions for recommender systems},
author={Lian, Jianxun and Zhou, Xiaohuan and Zhang, Fuzheng and
—Chen, Zhongxia and Xie, Xing and Sun, Guangzhong},
booktitle={Proceedings of the 24th ACM SIGKDD International,
—Conference on Knowledge Discovery \& Data Mining},
pages={1754--1763},

(continues on next page)
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/rank/xdeepfm
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(continued from previous page)

year={2018}

}

46.3 =Trem6aGEad'G

eome7CARE2tNef T TremGéZESAL ¢ TiDisplay Advertising Chal-
lengezL: A¢TIcZDCriteox Tiem6éZEAACeféx Tem66ZEANE2 N4y d éCIALEiijZemczCEZEASN2{NefTEZE
efRayAcaNaTrembzdijaijRagCayNael A¢d ZiijZ

<label> <integer feature 1> ... <integer feature 13> <categorical
—~feature 1> ... <categorical feature 26>

dEdaym<label>ealed 747£aSEe Y faReeéncCzaGziijNeCzaGrg Tl ealed 7iijNa ¢ CzaGac Ti0zaled 74
feature>iziealeTiAijcL 24, AlijLefdcrmcl 75, AiijLiijNAES2IIL 134yte£dermel 723; AAAC<categori
feature>izéealal. E¢szcl 24, AiijLcezaeTecL 74 AiljLiijNAES2IIL 26iytceze TecL 28; AAACCZyéCiayd: i

46.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
46.5 acnéAs§aijAagN

ellieUGeRRi, ZizEeiti; Ne TremoiR fiz84; Ze Cla£né A §4; SéNiijNalllizze DR ¢Z64; TayNaiGaR

# e£Z3EéaladdNcZéa; T

# cd models/rank/xdeepfm # &IJl&zza&DRcZ68;Ta1G4RFE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_

/////

3EI1EGReTramMb6e£RéaNconfig _bigdata.yaml
# drlxAA&7:;éEDatN
python -u ../../../tools/infer.py —-m config.yaml

# &1Zx2AASZ;eimMczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3EI1EGReTrambée£RéaNconfig _bigdata.yaml
# EIZxAA47;ECEDatN
python -u ../../../tools/static_infer.py -m config.yaml
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https://www.kaggle.com/c/criteo-display-ad-challenge/

PaddleRec, Release 2.2.0

46.6 seiaadNczDciS

XDeepFMeelqadNQZDgzDg ‘SaeIJnet laeYréyAaylazNaLEgszazzaLalljNazcgaAaRCeACxDeepFM1 8.543

46.6.1 cz£aeAgasCeéCialLE
¢7£e AgéClal EcsziijijazO=lSaziirankiyNeZDlogistic_regressionzladdNaACiyzee A¢TsembeddingasC
46.6.2 cinéCIaLE
cingzSARLAZErmnaSNenngZDiij Y ¢CziijNaelJL ad ZiytamicgiasCadDelRiijNafzi706Zd 47 EaliagN¢Z
46.6.3 dnnéCiaLE
®laadNéAZe£GazieaNcZD2U74ijR¢zDARLcindSNdnniyd ¢ gme UzasTiijNayd AEAES¢ T1a7 TasCeZD
46.6.4 LossaRLAucéodacoU

o é¢DatN¢ZDezSedlJafExDeepFM¢ZD¢7£2 A gasCéCIALEiijNcinéClALE#z83REdnnéCIALECZy 4E 4iijN
o xfRelazitelIicZDem§ad siyzet §aize Trem$ad $aAijiijNlabel¢ZDx TrembcszadNarEe iaN Uiy zfloa
« &fébatch¢ZDxm§ad $avy_costaeYiaRDziaeitelicZDemsad sizNaSN

o 2LSiznaRNze UG£V iijZe6ac6UécDatNcZDauceNGaeiGaAC

46.7 =TLaedlJadmcOf

ayzazEeUzi; £ £¢TIRABCAd §3£16A§cZDeiS6AZ 2Ry AdytaeladdNiijNael SizialllefR ijteladdN:
AIJIAaEI6GR 2 Tem6iyN2ladadNcZDaeNGaiGaeCiyNiijZl «laddN | auc | batch_size |
epoch_numl Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :AATAATI :AATAAT | |
xDeepFM 10.79 15121 1 | ¢7¢2.54iR2 Ut |
1. ¢a6e6d =Cla;SALmeL AilJicZ64; TiyzPaddleRec/models/rank/xdeepfm

2. e£ZaE&paddlerec/datasets/criteocZ64; TayNiijNeL geaNerseDZelIiiijNiijZaz04Z; sEEezRcZD = Ima

cd ../../../datasets/criteo
sh run.sh

P

1. 41.GaZd=laadNCcZ64; T 2L 32aNAaS;dzd’ 2£ReaNABIEGR & Tiems

46.6. =eiaadNczDciS 147
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cd - # 3LG4ZdeladdNcZéd;T

# SElaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #,
3E]éGReTrambefReaNconfig _bigdata.yaml

python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

46.8 e£ZéYuaLcTi

46.9 FAQ

46.8. e£zéYuaiecTi
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CHAPTER
FORTYSEVEN

BERT4RECZLAADN (SEQUENTIAL
RECOMMENDATION WITH BIDIRECTIONAL ENCODER
REPRESENTATIONS FROM TRANSFORMER)

azccaAefaaRCeACiijZbertdrecaeCadllel SiziicZDizéciAdfzeClellL ¢ TliijNe£ YertaeCziytstaraTE~

47.1 AEEa6z

w@lqddN¢6AaZN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o G£iéAS§aijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viii £¢TI

« FAQ

47.2 seigadNcoAazN

BERT4RecarENLPayngDmask lan guageazzaLae;EAg gzaLrazRaLUanlelRerecYaeIenJ NgzZazLazE
aEua i Saeleert 11]NarzaanyAeeIagE1’aSAaZRaLUnJNazeayAaoZgZDae@C(;OGpeZRaeIJ zmaskanL’azRaL

------

BERT4Rec: Sequential Recommendation with Bidirectional Encoder Representations
from Transformer elJizladdNaeideGlécdealeszeUGad meOreNS=zLY etZiijLeniaZZ21)§iijL ¢ZDBERT4Re

47.3 x=Trem0aGEad'G

elieladdNi £cT1e672UGijmeZDa Trem6éZEBeauty DatasetiijNalll2{addN¢Z64; T¢ZDdatacZ4 Tiy!
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/rank/bert4rec
https://dl.acm.org/doi/abs/10.1145/3357384.3357895
https://dl.acm.org/doi/abs/10.1145/3357384.3357895
https://aistudio.baidu.com/aistudio/projectdetail/2558070
https://github.com/FeiSun/BERT4Rec
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47.4 é£ReaNcOraéC

PaddlePaddle>=2.0
python 3.7

47.5 acnéAs§aijAagN

elneUGeRRi; Zi7Eeiti; Ne TremoaRiz84; ZeClafné A §i; SétNiijNallizze DR ¢Z64; TayNaiGaR fa

# e£Z3ESaeladdNcZ84; T

# cd models/rank/bertdrec # &4IJl&zzeDRcZ68;TaIGaRFe£ReaN
# SEIeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

0~ [

3E1éGReTramMbe£RéaNconfig _bigdata.yaml
# dzI1eAASZ;éEDetN
python -u ../../../tools/infer.py -m config.yaml

47.6 siaadNczDciS

AIJIBERT4RecizNaL miijNSASRecats¢czRarEself-attentionaz T¢ Tia1N a7 Ea7RAL Uz OlemR iz73E oz jma A

eAN#yOizNarza7 TcZDiijNBERT4ReccZDi Je AERSd 45 74CRS ASRecéCecgmleft-
to-rightcZD4&z7&laeUz3ijREZRAL{47E21addNcZDeale; eC;jaLZaAC
eZ;cDicTlzLiucZDeaNayzazRALUETE =TI §2lecIINamY alT16a747R ¢ZDi [etUaEscsziijNa; EAllc Sme ) §¢ZD

ay7izEegtaEsayt.e£iéUsécYiijNBERT4RecAFENLP:jmcZDMask Lan-
guageiizzat.ae£AcgzaLia7RALUzOlemREUSECY =l&iijN¢zZazLa7EA7ZRALUzOlemR 4y A cgmimARN#ZOitem?
iteme£ZeaNécDatN(net.py)aAC eomezCeZDef GeiNaymiijNalZa Y 1aRUAGZEncoderafzaz Tmaski me; 6¢ZDr

aRfiazéesleDRALIjN6AZe£GéZR el zmaskiijNeLSiznaRfizéel RaAmcZD¢ T§2l Re UteitelInaAC;
1iijZa08 e lInzatelli)iijL 4Ziemd BERT4Reca TL2dIIcZD2RRimGiijNiz§iz0= Trem6acdaijzcZDegSaze:

a1 {21aadNiyEEI¢TjNBERT4RecemcacCAEGaRmiijNaFsee Y fea§ BERTAY A itiijN4; £¢ T TransformercZI

alletNefTeZD=UdAZiijNel SiziaR16IJAee AmaskaeOL 87RAL U= ITAARO¢ZDcL T 4S AiijNazGaRUaC
item Predictionizzak.aayEaAC

47.7 ®TLaedlJadmcOF

&z UGeRRi; Zi7Ebeautyx Trem6¢ZEAR fiz84; ZaCla£né A §4; SEINAREAEGAd mcOfa ACAITIBERT4R

47.4. é£ReaNcOra¢C 150
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# efZ8FEéaeladdNci84; T

# cd models/rank/bertdrec # &IJ1&zz&DRcZ84; T41G4RIFeE£ReaN
# eTralB3Cda1 jZ2408AZEAL éZFcTSeLR

python —-u data_augment_candi_gen.py

# SEleAA8Z:eimczC

python -u ../../../tools/trainer.py —-m config_bigdata.yaml
# SZ1eAA8Z:ECEDatN

python -u ../../../tools/infer.py —-m config_bigdata.yaml

47.8 e£ZéYua;ecTi

47.9 FAQ
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CHAPTER
FORTYEIGHT

FAT_DEEPFFM (FAT-DEEPFFM: FIELD ATTENTIVE
DEEP FIELD-AWARE FACTORIZATION MACHINE)

i26cAAFIARCEACITZFAT DeepFFMaeCadl el SiziicZDizéciAdizeClaellL ¢ TliijNes YeracCziyitstar
48.1 aEEadz

o @lqddN¢éAizN
s @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

48.2 zeigadNcoAazN

CTR(Click Through Rate)iijNimscCzaGzcOGiijNaYiaAlleOlemReszcz§/26ac6Uaz£aSEAATCm
FAT_DeepFFM xlaadNiijZ

@article{FAT-DeepFFM2019,
title={FAT-DeepFFM: Field Attentive Deep Field-aware_,
—~Factorization Machine},
author={Junlin Zhang, Tongwen Huang, Zhigi Zhang},
journal={arXiv preprint arXiv:1905.06336},
year={2019}1i7N
url={https://arxiv.org/pdf/1905.06336},
}
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48.3 =Trem6aGEad'G

é(’ilngaRLae;NéfTaeIree.(SéZEeAE ngDisplay Advertising Chal-
lengea:L’ AgTlgZDCr1teoa—:Tr&lfiéZEaACereaeTraeléiéZEaNEaaNnayd’ éCIaLEiijZemczCéZEASNz (N T6ZE
®fRiyAeaNax Trembeiiji] Ra@CayNaaL’ Acd 7iijZ

<label> <integer feature 1> ... <integer feature 13> <categorical

—~feature 1> ... <categorical feature 26>

dEGijm<1abel>ealcd 747£3SEae Y faRee¢iicCzaG1iijNeCzaGze Tl aled 7iijNae e CzaGze Ti0Raled 74
feature>iztealeTraAljcL 24, AfijLefdcrmcl 74, ATijLiijNAES2 L 134ytefdcrmcl 23, AGAC<categori
feature>izéealal. Ecszcli 74, AiijLcezeTecL 23; AiijLiijNAES= T 264yiceza TecL 24, AGACZyéCriayd i

48.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
48.5 atnéAsgaijAagN

ellieUGeRRiE, Zi7Eeiti; Ne TremoiR fiz84; Ze Clagné A §4; SéNiijNalllizze DR ¢Z64; TayNaiGaR

# e£Z3Eéa2laddNciéa; T

# cd models/rank/fat_deepffm # &IJl1&zzaDRcZ84;TAIG4RIFeE£ReaN
# dZlxAA&Z;eomczC

python -u ../../../tools/trainer.py -m config.yaml #_

/////

3E]1EGReTrambée£RéaNconfig _bigdata.yaml
# SZ1eAA8Z;ECEDaetN
python -u ../../../tools/infer.py -m config.yaml

48.6 =iaadNc¢zDc;S

FAT_DeepFFM @laddNcZDczDe; SiijNazeciAARCEAC net.
pyaACaelaadNayZecAgZDaeLRaeYr Embedding asC1ijNCENet
4$CiijNDeepFFMcL 24, Adzd’ SRL aanJNDNNasCazeaRLgZyazTgZDaLEgéZéiZiaLagZDlossé6a<;6UaSNauc

48.6.1 CENet asC

FAT_DeepFFM 2laadN¢ZDeL 74, Ae; SaE&iijNiyzee AANE2N# sparse
c$zaLAcL 78; AAACiijLAIJIAd DcRE dense 2 TFaAijadN¢L 73; A= UtiiijNe£ZeaNamGezt dyOsparse
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§zalicl z4; AeNijeO&iijL sparse features ¢zR¢Ts embedding |

§Cx§8zl 4, UalicZyazT¢ZD embedding ARSEGRAACH; £¢ TICENete Y ¢d Zallfazzelacl 24, AdzN&Ut ¢Z]
xdzemic;SczllczSedDAZ, iijNéAZe£GCENeteZDasleDRAEZe )7L te )L 6AL @ NI 2 AgallictAdGZi

48.6.2 DeepFFMasC

DeepFFMc;S¢zll¢zSedDaeCayNazZ, @l Acd 7iijZ

aj£c TIFFMafz¢L 73; AcZDaymaRNfield¢ZDaEscsze£72aNaz7elaiijNesac6UaERaijRaeCayNa L Acd' Zii

48.6.3 Loss aRL Auc edacoU

ayza7E4; UsLiefRelaedie AL EdsdizOemcet §ediellicZDaeeCcOGiijNae L SiznatEécDaetNczSed
l1-predict 4RLAzGetheldd, UALY predict_2diijNizéia; £208iyNaisesacsU

aucaAC

+ xfRzlaeitelIncZDem§ad siyzet §aize Trem§ad saAijiijNlabel¢ZDxTiembcszadNarEe iaN Uiy zfloa
o &fébatch¢ZDxm§ad’s avg_cost @YfaRDzlaeitelicZDemsad §izNaSN

o 2LSiznaRNzUGeE YiijZe6acsUééDaetNcZDauceNGeiGaAC

48.7 =TLaedlJadmcOf

ayzizBeUzig £a;£cTIe ABCad §a£1é A §cZDeiSéAZe R iy AdyteladdNiijNael Saznall lefRijtelaadN:

README iymeZDa TL2dll erieNL deCiyNemdétd i; lenaeSmi;1TimsaRiaAC
AIJIaEI6GR 2 Tiem6iyNeladdNcZDaeNGaeiGaeCiayNiijZ
1. catesd =Cla; Sl mel Aal)icZ64; Tayz PaddleRec/models/rank/

fat_deepffm
2. ¢£ZaE& PaddleRec/datasets/criteo ¢Z64;TayNiijNaL geaNerseDZalliijNiijZi2z0aZ;  AEEa

cd ../../../datasets/criteo
sh run.sh

1. 3L.GaZd=laadNcZ64; T, =L g2aNaS;izd’ e£ReaNAEIEGR 2 Tiemb

cd - # 4LG4Zd21addNcZ84;T
# SZ1xAA8Z:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #_

0~ [

3E1éGReTramMbe£RéaNconfig _bigdata.yaml

ooooo
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48.8 e£ZéYuaiLcTi

48.9 FAQ
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CHAPTER
FORTYNINE

DEEPREC (TRAINING DEEP AUTOENCODERS FOR
COLLABORATIVE FILTERING)

iz6caAFIARCeACiijZDeepRecaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNes YeracCziytstara T~

49.1 aEEa6z

* DeepRec
— AGEEG6?
— @lqddN¢oAdzN
- wTieméaGEGd'G
— e£ReqN¢OFaéC
— G£néASaijAagN
- @lgddN¢zDeS
— @TLedlliducOF
— o£76Vici£cTI
— FAQ

49.2 =igadNc6AazN

DeepReciij£cT1a§7:i208GlcijUciAGZIcZDamRARNe£ G zd 1ijNAE A3 E a7 Eay A iz ZtricksiijNe ¢ L7 Ea
ak.aad’ gDropouteZDeaiTi; N(0.8); 2. dj£¢Tiayeet §aAijcZDaef Azt 4G 2 Tiselu; 3. ®RRAGZ-
Dense re-feeding, 2EEé¢DatN¢zS2dlJéGme UteT; 47deGlcijUcaAAZ iymi; iy ze UrcZDedt el iAEmenadd
4788 ( ALFe TiemGACdaijZayGaLl 6 Y SeméeladdNe£GaeNSARL
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49.3 =Trem6aGEad'G

eeLSaznaIJ la, I eAEad’DgREe£GgZDa13A'aezRae'[rae.erENetﬂmayLelNéfAeelaadNeeILaedIJ iijNALJ [eel:

.....

u_id i id rating
116 341 3.7

\4

49.4 efReaNcOraéC

PaddlePaddle>=2.0
python 3.5/3.6/3.7/3.8

os : windows/linux/macos
49.5 acnéAs§aijAagN

ellieUGeRRiE, Zi7Eeiti; Ne TremoiR fiz84; Ze Clagné A §4; SéNiijNalllizze DR ¢Z64; TayNaiGaR

# e£78FEéa2laddNcié4; T
# cd models/rank/deeprec # &IJl&zz&DRcZé48;TaIGaRFE£ReaN
# éLI&AAéZCééngé

0~ [

—bigdata.yaml
# SZ1eAA8Z;ECDatN
python —-u infer.py -m config.yaml

49.6 aiaadNczDc¢;S

DeepRecaeYr'ayAayleGlglJ UgaAaZl gTsencoderagNdecodergilv)zef_,lv{ al)len-
coderaSNdecoderizNéUt aLaaEeazanAayldropa:@CgOGabLad ggZDdropoutasC
dj£cTlselud;Tayzet Aet ZaG; aeTraACzelqangZDayze@AgzDg iSczS2dDaeCayNiijZ

49.6.1 a=TLadlJad'mcOF
ayzazEasUza(ﬁa, £9TleAEeC‘ ad’ §a£ﬁéA§gZDeuSeAZaerRayAaylaelqalelj Nzl SiznalllefRijteladdN:
AAEI6GR&Trem6ijNeladdNcZDeNGeiGaeCiyNiijZ
1. catesd =Cla; SALmel Aal)icZ64; TayzPaddleRec/models/rank/deeprec

2. e£ZaE&paddlerec/datasets/Netflix¢Z6a; TiyNiijNaeL geaNerseDZaell1iijNiijZi2047;aEE27R¢ZDx]Im
Pricex Trem6éZEiijNaziiegcaONALieNGa6Z2eUGiziad 7zaAC
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cd data
sh run.sh

1. ALGaZdxladdNcZ64;T,eL 32aNaS;izd e£ReaNAEIEGR 2 Tiems

cd - # 34LG4ZdeladdNczés;T

# azlxAA&Z;eomczC

python -u trainer.py -m config_bigdata.yaml #_
3E]éGReTrambe£ReaNconfig _bigdata.yaml

python -u infer.py -m config_bigdata.yaml # 4E]éGRaTraméefReaNconfig .
—~bigdata.yaml

49.7 e£ZéYuaiLcTi

49.8 FAQ
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CHAPTER
FIFTY

AUTOFIS (AUTOMATIC FEATURE INTERACTION
SELECTION IN FACTORIZATION MODELS)

iz6caAFIARCeACiTjZAutoFISaeCadl el SiziicZDizéciAdizeClaellL ¢ TliijNes YeracCziytstara T~

50.1 4EE&6z2

w@lqddN¢6AdZN
o @[Fem6aGEdd'G
o ¢£ReqN¢OFacC
o G£néAS§aijAGgN
o @TLadllidmcOF
o o£Z6Viiii£¢TI

« FAQ

50.2 aigadNc6AazN

Automatic Feature Interaction Selection in Factorization Model-
siljLcCzaGzc0GECD2tNEUGEC Y ayNaZaimR AL EegellzeladdN¢ZDeGlabIcL 7a; Adzd i7S6AL & NI elaiijl

50.3 xTrem0aGEad'G

aeTraaloayzCnteouJ NEAL &NT aZEgﬁﬁ6 12ad’T gZDaeTraaloa‘ 0 ayié()lngeZEuJ Ni#;013ad’T gZDaeTraal
al0{eladdN¢Z63; TcZDdatacZ64; TayNiyzeCIAGEAd GiazEa£né A §e£ReaNcZDed 74 Nae TrembiijNeNEeIJAR

v

50.4 e£ReaNcOraéC

PaddlePaddle>=2.0
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python 2.7/3.5/3.6/3.7

os : windows/linux/macos

50.5 acnéAs§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeClafnéA§i; SéNiijNalizze DR ¢Z64; TayNalGaRiz

# efZ8FESaeladdNci84; T

# cd models/rank/deepfm # &IJl1&zZza&DRcZ64;Ta1GARFe£ReéaN
# 3FleAASZ:;eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# SZ1eAA8Z:ECEDatN

python -u ../../../tools/infer.py —m config.yaml

50.6 seTLadlJad’mcOF

yzazEanza(,f,a‘ £ngeAEeC ad’ §a£r’1éA§gZDéﬁSeAZaarRayAayleelqaleljNaeLSaZﬁﬁIJ [efRiyteladdN:
aIJlaEleGRzeTrzel(’SayNaelaangZDeeNGzeaGa@CayNuJZI aelaadN | auc | log losslbatch_size
| epoch_num! Time of each epoch | | :AATAATI :AATAAT | :aATAAT | :AATAAT | :aATAATI
:aATaAT | | AutodeepFM | 0.8009 10.5403 1 2000 | 1 | ¢ze34iRa Ui |

1. cadesd =Cla; Sl mel AallicZ64; TayzPaddleRec/models/rank/autofis
2. e£7aEépaddlerec/datasets/criteo_autofis
3. @l geaNaSizd e£ReaNaEIEGReTiems

cd ../../../datasets/criteo_autofis
sh run.sh

cd - # 4LG4ZdeladdNczé&;T

# SZleAAsZ:eimczC

python trainer.py -m config _bigdata.yaml #_,
wstage0iijZeGiarlaRIJct’ éelJAd [ scL’ 24; AczDARL

python trainer.py -m config_bigdata.yaml -o stage=1 #_,
wstageliijZeimezCalgAczleladdN

python -u ../../../tools/infer.py —m config_bigdata.yaml -o stage=1
w# 3E]1EéGReTrambefRéaNconfig _bigdata.yaml

50.7 e£ZéYha;EcTi

50.8 FAQ
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CHAPTER
FIFTYONE

SIGN (DETECTING BENEFICIAL FEATURE
INTERACTIONS FOR RECOMMENDER SYSTEMS)

i76cAAFIARCeACiTZSIGNaeCadl el SiziicZDizciAdfzeClaellL ¢ TliijNe£ YeracCziytstara T~

51.1 aEEa6z

* Detecting Beneficial Feature Interactions for Recommender Systems
— AGEEG6?
— @lqddN¢6AdN
- @Trem6dGEGd'G
— 6£ReqN¢OFaéC
— G£néASaijAagN
— wlqddNezDeiS
- @TLedllidmcOF
— o£Z6Vici£cTI
~ FAQ

51.2 xigddNc6AazN

cLz8; Aizd ARL 6AZe£GArEayd ayte LUAd ZiyitcL 728, AcZyiz YiijNeldasdcOreataicl 26Ut ¢ZDéld
Beneficial Feature Interactions for Recommender System-
siAN#ymeRRAGZ47E4y AcsmaLll ¢ T1aZ, cédczR¢; Scz1TeGHabIARS¢Ofe I DRz ¢l 747 Aidzd ARL ¢ZDzl:
SIGN3AC

djlJeAB4;£¢TIaZ; cédciRe; SczllazzelamiRiyteatallnigZDeL 75, AiijNAIECL 24, Adzd’ ARL 4§ OAZ, dym

elheladdNa6dcOrizEayNe£1e622 UGHymcZD SIGN 2laadNiijZ
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@inproceedings{su202ldetecting,

title={Detecting Beneficial Feature Interactions for Recommender
—~Systems},

author={Su, Yixin and Zhang, Rui and Erfani, Sarah and Xu,
—~Zhenghua}l,

booktitle={Proceedings of the 34th AAAI Conference on Artificial,
—~Intelligence (AAAI)},

year={2021}

51.3 aTiem0aGEad'G

2622 UGH; £cTla7E44ytaij AR Trem6éZEiijNDBLP_v13AAfrappedAAml-tagdAAtwit teriijd

efx TiembéZEqySaslizO¢Tta seiGem; 2 OlemRiijNefRijte Tiembasdi; NéCazéealay AaytaZ, iijNa Tiemo:

# cTtd;sadGom; ¢cTleldID cTtd;SID ¢Ttad;sSID
0.0 24 25 26
1.0 62 63 64

51.4 é£ReaNcOracC
PaddlePaddle>=2.0
pgl>=2.2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos

v r

51.5 acnéAs§aijAagN

elneUGeRRE; Zi7Eeiti; Ne TremoaRiz84; ZeClafié A §4; SétNiijNallizze DR ¢Z64; TayNaiGaRfz

# 3GE&d’GcOrdcC: &8L’e8Epgl
pip install pgl

# e£Z8FESa2laddNcis4; T

cd PaddleRec/models/rank/sign # &IJ1&zZz&DRcZ64; TalGARFe£ReaN
# SZ1xAA8Z;:eimczC

python -u ../../../tools/trainer.py —-m config.yaml #
wsampleaTrembefReaN

python -u ../../../tools/trainer.py -m config_bigdata.yaml #_
H3EI8GReTramSEe£RegN

# &EIxAASZ:EEDetN

—

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

python -u ../../../tools/infer.py -m config.yaml #
wsampleaTrambéEDat N

—

python -u ../../../tools/infer.py —m config_bigdata.yaml #_,

/////

S 3E]1éGReTrambéDaet N

51.6 xiaadN¢zDc;S

LO- SIGNeelaaszeIJL’ayd’aylaelaaIUlleayAaylaeYrLO 1 26¢DiijFeladl UiijNEAZe£Ge§l 6 YIALER5EAZ,

net .py dymcZDiazéciAyAiyAarzazT iijZ

51.7 &TLadlJadmcOF

ayzazEeeUza()gEa‘ £9TleAEeC‘ ad’ §a£r’1éA§gZDeuSeAZzerRayAaylaelqaleljNa:LSaznaIJ lzerRaylaelqach
alJ laEleGRaeIrmloayNaelaangZDaeNGaeaGa@CayNuJZ

1. caéesd =Cla; Sl mel AallicZ64; Tay7zPaddleRec/models/rank/sign

2. e;EZaEePaddleRec/datasets/mgngZoa ,TayNu]NaeL geaNrun
sheDZe1J1iijNiijZiz08Z;iEEe 7R cZDa 1] laLaaZlayLayNe, jsi gnaEleGRaeTreel6eZEuJNazﬁé 3¢a0ON

cd ../../../datasets/sign
bash run.sh

1. a6LecE4, ietU

# 46L’eEEpgl
pip install pgl

1. aLGaZd=laddNcZ6a;T,2L 3eaNaS;izd e£ReaNAEISGR2 Tiems

cd - # 4LG4ZdxladdNczdéd;T

# SEIaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #_,
~3E]éGReTremS3S£ReaN

python -u ../../../tools/infer.py —-m config_bigdata.yaml #_

o~ [

3F]1&8GRaTramb&Dat N

51.8 e£ZéYiua;ecTi
el) ﬁaefaﬁdNaeTfeeNAéédaeafé(ilaeéféij?Aéi; Sedd’efA (Training and Inference Pipeline Cer-
tification(TIPC)) ifaze AfaSNa(NerTatéaEiijNe Uzi; £cTleLie§éé YExiRcimeladdN¢ZDeomezCa OlgRES
dj£cTlelInateaEqiijNaR fiz8etNer TaymaRNAE §eCcZDa TreNAxCEAELiijN#z84REEED2NezSedl) 2

51.6. seigadNczDciS 163
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1. e£ReaNprepare . shaiGEAd GatNefTeL ASJA = Trem6aSNelaadNiijZ

2.é£Ré@ﬁ&ﬁQﬁq%DZ$Uﬁtest_train_inference_python.
shiijNiazgdG7zlogiijN¢TslogdR iazecIINALFiymARNEEmc; 62 YiiRee£ReaN = LR AL §1ijZ

®tNerTamTéazak §C;izEEITA#Yd aNaS izd iijNaS dzd 2ijaijRaeCiyNiijZ

# 328eC;1ijZ4GEAd’ GeTrams

# @dijdijRiijZbash + é£RéaNeéDZaIJr + ARCeTrl: SEMc|6xUGEzZEAL &Nl +_
3RCxTF2: aladi jREAL’aN1’

# &I@éijéééL’&Nl’ [Mode] = 'lite train lite_infer' | 'whole_ train
—whole infer' | 'whole infer' | 'lite train whole infer'

bash test_tipc/prepare.sh configs/[model _name]/[params_file_name]

- [Mode]

# 32SeC;iijZéfReéaNaetNerT

# @dijdijRiijZbash + eéfRéaNeéDZaIJri + 3RCaTrl: EiFm¢|bxUGaziiéAL’aN1’ +_
3RCaTr2: aladi jREAL’&N1’

bash test_tipc/test_train_inference_python.sh configs/[model_name]/

— [params_file_name] [Mode |

i; NaeCiijNaetNerTagzellneomezCécDaetNaE§eCicZDlite_train_lite_inferladijRiijNefRea

# cabdfla;SAL’'mcZ64;TAIJ] PaddleRec

# cd PaddleRec

# SGEAd’ GaTramdb

bash test_tipc/prepare.sh ./test_tipc/configs/sign/train_infer_
—python.txt 'lite_train_lite_infer'

# efRegNatNerT

bash test_tipc/test_train_inference_python.sh ./test_tipc/configs/
—sign/train_infer_ python.txt 'lite_train_lite_infer'

51.9 FAQ
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CHAPTER
FIFTYTWO

DSIN (DEEP SESSION INTEREST NETWORK FOR
CLICK-THROUGH RATE PREDICTION)

i76caAFIARCeACiTjZDSINaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNe£ YeracCziytstara T~
52,1 aEEa6z

« DSINewlqddN

o @lgddN¢éAizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o G£iéASaiiAGEN
e @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Vic £¢TI

« FAQ

52.2 xigddNc6AazN

xlaadNiyzee AeAZ¢DeizOcTlzLicZDAOEaRS jZefieaN iy ZiijNEAZe£GSelf-
AttentionaASNBiLSTM&fzaOEAR i jZefieaNiyze£ZeaNameiziiijNeJAGROEAZe£ G Activation
Unitag UdLielJAczLcZDsessioneala; AGRSEGRiijNaEmezSARLAE Az UcL 28; AGAAGEEMLPe6ac6UzJAGR(
scoredaACDeep Session Interest Network for Click-Through Rate PredictioneUG¢iaéAZe£G
Transformer 4SN  BiLSTM  zi¢imeizicTielocZD  Session Interest  Interact-
ingiijNzRRmGzlaadN¢ZDeale; ;2CiabZaACc§ei70e 3¢ dRcIINe£ZEGN
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52.3 TicembaGEad'G
elliielaadNi; £cTe622 UGHymeZDa Tiem6éZEAlimama DatasetiijNaRCeACA0§ 2 UGH; [Je AEcZDTH

V44

52.4 efReaNcOraéC

PaddlePaddle == 2.2.2
python 3.7.4

os : windows/linux/macos
52.5 acnéAs§aijAagN

ellieUGeRRiE, Zi7Eeiti; Ne TremoiR fiz84; Ze Clagné A §4; SéNiijNalllizze DR ¢Z64; TayNaiGaR

# e£Z3EéaladdNcZéa; T
# cd models/rank/dsin # &IJI1&zzaDRcZ84;TaIGARIFef£ReaN
# SZleAAsZ:eémczC

python -u ../../../tools/trainer.py -m config.yaml #

/////

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
# dz1eAA37;éEDetN
python -u ../../../tools/infer.py —-m config.yaml

# &1Z2AASZ;eimMczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3E]éGReTrambe£RéaNconfig _bigdata. yaml

# EIZ2AA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

52.6 aiaadNczDc¢;S

86220UGDeep Session Interest Network for Click-Through Rate Predic-
tiondymcZD¢;Sczll¢zSedDaeCaZ 2L Acd z:

52.7 ®TLaedlJadmcOf

ayzizBeUzig £a£cTIeABCad §a£né A §cZDeiSéAZae R iy AiyteladdNiijNael SaznalllefRijtelaadN:
1. caéesd =Cla; Sl mel Aal)icZ64; T4y 7zPaddleRec/models/rank/dsin
2. e£ZaEépaddlerec/datasets/Ali_Display_Ad_Click_DSIN¢Z63; TayNiijNaL geaNerdeDZalliiiijNiijZ4z
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https://arxiv.org/pdf/1905.06482v1.pdf

PaddleRec, Release 2.2.0

cd ../../../datasets/Ali_Display_Ad_Click_DSIN
sh run.sh

1. ALGaZdxladdNcZ64;T,eL 32aNaS;izd e£ReaNAEIEGR 2 Tiems

cd - # 34LG4ZdeladdNczés;T

# dzleAAsZ;eomczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #
3E]éGReTrambe£ReaNconfig _bigdata.yaml

python —-u ../../../tools/infer.py —-m config_bigdata.yaml #
3E]éGReTrambée£RéaNconfig _bigdata. yaml

—

®TLedlJad mcOr£GeINARFARCEACAL StudioéazcZ6aAC
Note:e£ReaN¢Orac¢Ciiyze Gsartt. GPUGAC

52.8 e£ZéYuaiecTi

52.9 FAQ
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https://aistudio.baidu.com/aistudio/projectdetail/3850087

CHAPTER
FIFTYTHREE

IPREC (PACKAGE RECOMMENDATION WITH INTRA-
AND INTER-PACKAGE ATTENTION NETWORKS)

iz¢caAFiARCeACiijZIPRecaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNes YeracCziytstaraTE~
53.1 aEEa6z

o @lqddN¢éAizN
s @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

53.2 seigadNcoAazN

Package Recommendation with Intra- and Inter—Package Attention Networks
AALALY ¢TIAAL aNEaEEaAIaSNaAIJ aNEeUr ﬁAIa:§laeDRaLZg i ngIJ gZDaNEaeOlelRaANaACeZRgIAg gza
RecommendationdaACAIJ[e£Zcsmal) 77 fiymiijN¢ Tl tiymiEmecénaeOlemR AmTiyéazcZ6 2l UéazcZ6aL Usal

53.3 &Trem0aGEad'G

eomczCARE N T Tiem6éZESAL eGla UtéUt ctUaREEyZ34ad I ¢ZD4, 6ifadEniijUaRacZDe Tlel il
al)1eladdN¢Z64; TcZDdatacZ64; TayNayzeCIAGEAd GazEA£néA§e£ReaNcZDed 74; Nae TrembiijNeNEéITAe
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/rank/iprec
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53.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
53.5 acnéA§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/rank/iprec # &IJ1&zzeDRcZ64; T41G4RFe£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python -u ../../../tools/infer.py —m config.yaml

53.6 elaadNc¢zDc¢;S
®laddNaTt 4;SczSedDaeCiyNiijZ
53.7 eTLaedlJad'mcOr
ayziazBeUzi; £4;£cTIRABC;Ad §3£16A§cZDeiS6AZ iRy AdyteladdNiijNael SizialllefRijteladdN:

1. ¢a6e6d =Cla; Sl meL Adl)icZ64; TiyzPaddleRec/models/rank/iprec
2. e£7ZaEéPaddlerec/datasets/iprec

cd ../../../datasets/iprec
sh run.sh

1. 3L.GaZd=laddNcZ64; T, =L g2aNaS;izd’ e£ReaNAEIEGR =2 Tiemb

cd - # 4LG4ZdxladdNciéd;T
python -u ../../../tools/trainer.py -m config_bigdata.yaml
python -u ../../../tools/infer.py —m config_bigdata.yaml
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53.9 FAQ
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CHAPTER
FIFTYFOUR

ESMM (ENTIRE SPACE MULTI-TASK MODEL: AN
EFFECTIVE APPROACH FOR ESTIMATING
POST-CLICK CONVERSION RATE)

az¢caAefaaRCeACiijZESMMaeCadll el SiziicZDizéciAdfzeClellL ¢ TliijNe£ YeraeCziytstaraTE~
54.1 aEEa0z

o @lqddN¢6AizN
o @TieméiGEGd G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

54.2 zelaadNcoAazN
4ymaRNazOCTREEDiji6U66¢ YiijNCVRECD i jréicayt ayd aytaEsé ToeUséc YiijZ

1. Sample Selection Bias (SSB) &;1iaN Uz YallicCzaGzizNaRO=LmaAl = JL 4R C;AAIRScT§cZDAE.
2. Data Sparsity (DS) 4;1Jij7CVRe6mczCx TiemocZDcCzaGeatelIne£1J4iR47OCTRECD i jfoomezCi;;

ESMMz YaRSealalli SIGIRAAZ2018 ¢ZDe672UGaALEntire
Space Multi-Task Model: An EitiAective Approach for Estimat-
ing Post-Click Conversion RatedANaUGernda§zizO Multi-Task Learn-
ing ¢ZDaxAleafiijNeRRaG7ij A cime UicZDCVRECDiijfeladdNAATAATESM-

MiijN2IJL & TLegEaEsiZEcl §a6dal) ZeZiymC VR éEDiijiéiéayt ¢ZDx Tiemocl AcURzEAREeatizJNEAL

171


https://github.com/PaddlePaddle/PaddleRec/blob/master/models/multitask/esmm
https://arxiv.org/abs/1804.07931
https://arxiv.org/abs/1804.07931
https://arxiv.org/abs/1804.07931
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54.3 x=Trem0aGEad'G

el.SizialliaijAxsReTiem6¢ZEAl-CCPiijZAlibaba  Click and Conversion Predic-
tionayLEINerAxlaadNe TLedlJaACalllzladdN¢Z64; TeZDdatacZ64; TiyNayzeClaGEAd GazEa£né A §e£Re:
e TrembzaijaijRaRCegAdemoxTrembiijZdata/train

54.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
54.5 acnéA§aijAagN

&lieUGeRRE; Zi7Eeiti; Ne TreméaRiz84; ZeClatné A §4; SétNiijNallizze DR ¢Z64; TayNaiGaR fz

# e£Z4FESaeladdNcis4; T

# cd models/multitask/esmm # &IJl&zzaDR¢cZ648;TaAIG4RFE£ReéaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_

- o
0 -

—3E]1éGReTTamMbe£RéaNconfig _bigdata.yaml
# dEIxAASZ:EEDetN
python -u ../../../tools/infer.py -m config.yaml

¥ S1ZeAnAZ;ecmcsC
python -u ../../../tools/static_trainer.py -m config.yaml #_

ooooo

3E1éGReTramMbe£RéaNconfig _bigdata.yaml
# &I1Z2AAAZ;EEDetN
python -u ../../../tools/static_infer.py -m config.yaml

54.6 seiaadNczDciS

ESMMz Y R Sealalli SIGIRAAZ2018 ¢ZDe672UGAAL Entire
Space  Multi-Task ~ Model: An  EiflAective ~ Approach  for  Estimat-
ing Post-Click Conversion RatedaANa2UG¢hiaasziz0 Multi-Task Learn-
ing ¢ZDaxAleufiijN2eRRaG 71y Acime UicZDCVRECDiijfeladdNAATAATESM-

MiijNelJL @ TL2g¢aEsia7EclI§36da 1) ze ZiaymC VR é¢Diijréicayt ¢ ZDa TreméciAcURAzEAREedte JREAL @
ESMM:
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https://tianchi.aliyun.com/datalab/dataSet.html?dataId=408
https://tianchi.aliyun.com/datalab/dataSet.html?dataId=408
https://arxiv.org/abs/1804.07931
https://arxiv.org/abs/1804.07931
https://arxiv.org/abs/1804.07931
https://arxiv.org/abs/1804.07931
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54.6.1 aeTLaedlJadncOF

ayzazEeUzi; £ £¢ TR ABC;ad §3£16A§cZDeiS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:
AD[AEI6GR2Trem6ijNeladdNcZDeomezCaeNGeiGaeCiayNiijZ | «[addN | auc_ctr |
batch_size | epoch_num | Time of each epoch | | -AATAAT! :AATAAT | :AATAAT | :AATAAT
:AATAAT | TESMM 1 0.82 11024 | 10 | ¢7¢33LEESS |

270

1. caéesd =Cla; Sl mel Aal)icZ64; TayzPaddleRec/models/multitask/esmm

2. e£ZaEepaddlerec/datasets/ah ccng6a,TayN11]NaaL’ gé@NéfééDZzeIJnnJNa1]ZaanZ‘aEEeezRgZDzeIJl;
ccpaEleGRaeTrael(’SeZEnJNail’iégcaONaLraeNGaoZeeUGail’iéid’zaAC

cd ../../../datasets/ali-ccp
sh run.sh

1. ALGAZdxladdNcZ64; T 2L geaNaS;izd e£ReaNAEIEGR2 Tiems

cd - # 3LG4Zdxl1addNcZé&;T

# aEIaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

python —-u ../../../tools/infer.py —-m config_bigdata.yaml #_,
3E]éGReTrambe£RéaNconfig _bigdata. yaml

—

54.7 e£ZéYia;EcTi

54.8 FAQ
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CHAPTER
FIFTYFIVE

MAML (MODEL-AGNOSTIC META-LEARNING FOR
FAST ADAPTATION OF DEEP NETWORKS)

i76caAFIARCeACiTjZMAM LaeCadl el SiziicZDizéciAdfzeClaellL ¢ TliijNe£ YeracCziyitstara Tk~
55.1 aEEa6z

o @lqddN¢éAizN
o @[Fem6aGEGd' G
o 0£ReqN¢OFacC
o GfréASaijAGEN
o @lqddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

55.2 seigadNcoAazN

Model Agnostlc Meta Learmng for Fast Adaptatlon of Deep Net—

hrdws ad’ geddet agNGcZDMAMLAECameizico UmsTiijNaiReatzel) ndl@dZdllJNdd’ZdZZqudI@dZdaAC

55.3 &Trem0aGEad'G

eélngaRLee;NerTaeTraalerEeAL’ ngomm gloteeTraelerEaACOmm glot
aeTreelerEaNEaRnS anlaylaRNgZDaleerlealuJNzerRaylaleerleqlayngDaanerlaRDaNEaRnZanleeL
Mechanical Turk alJ lgz£ngaLﬁgZDaACOmmglotze"[raelfieZEgZDad ZaeauaeAgaljzazOMNISTzeIrzelerEl
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/multitask/maml
https://arxiv.org/pdf/1703.03400.pdf
https://arxiv.org/pdf/1703.03400.pdf
https://aistudio.baidu.com/aistudio/projectdetail/1869590?channelType=0&channel=0
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\4

55.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
55.5 acnéA§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/multitask/maml # &IJl&zzaDR¢Z68;TAIG4RFe£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python -u ../../../tools/infer.py —m config.yaml

55.6 eelaadNc¢zDc¢;S
eACeZSiyAuytaEsizOizzak aTcZDALEAYCp(T)iijNaeLSiznayNaellZaladdNeCad §afzef8izzaE aAl E&:

shotiijLamsKiytameizizeate il cZDameiza472aE aayNiijNazOp(T)ALE&y Ciymé ZR 21126 GGaiiiy Ajtel

55.7 eTLaedlJadmcOf

ayzazEeeUza();Ea, £ngeAEeC‘ ad’ §a£ﬁéA§gZDeuSeAZeerRayAaylzelqaleljNeeLSaznaIJ laerRayleelqadN(
alJ laEleGRaeTraEIOayNaelaangZDaeNGaeaGa@CayNnJZ

1. caéesd =Cla; Sl mel AallicZ64; Tay7PaddleRec/models/multitask/maml
2. 2£7aE&paddlerec/datasets/omniglot¢Z63; TayNiijNaL geaNerseDZalltiiijNiijZiz0aZ AEEe7R¢ZDal

cd ../../../datasets/omniglot
sh run.sh

P

1. 4L.GaZd=laddNcZ64; T 2L 32aNAaS; izd’ 2£ReaNABIEGR & Trems

cd - # 4LG4ZdeladdNcZéd;T
export FLAGS_cudnn_deterministic=True # 42236ZcaddéieAfcéUzesT
# SZlxAA8Z:eimczC

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

python -u ../../../tools/trainer.py -m config_bigdata.yaml #,
3EI8GReTreambe£ReaNconfig_bigdata.yaml

python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

55.8 e£ZéYuaiecTi

55.9 FAQ
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CHAPTER
FIFTYSIX

MMOE (MODELING TASK RELATIONSHIPS IN
MULTI-TASK LEARNING WITH MULTI-GATE
MIXTURE-OF-EXPERTS)

iz¢caAefaaRCeACiijiZMMOEfeCadll el SizncZDizéciAdfzeClellL ¢ TijNe£ Y efacCziytstard T~

56.1 AEEa06z

wlqddN¢6AizN
o @TieméiGEGd G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

56.2 xigadNc6AazN

ad’ZazzaLaae1aadNeAZe£Gal@azaaylaRNazzaLagZDeATg§zaSNauoaljCujNaRraeRRenYaerRaylazzaLa
bottongDngeedDuJNaylaRNazzaLant aEscTIa7TéClcZDéZRasCaACe£Z ¢ smezSedDaellniet [ayEARFHzE:
86220GaAEModeling Task Relationships in  Multi-task Learning with ~ Multi-
gate Mixture-of-ExpertsaANiymeRRAG7i7Eiy AdyMulti-gate Mixture-of-
Experts(MMOE)¢ZDad' Zizz4t .aimeiziczSedDaAC
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https://github.com/PaddlePaddle/PaddleRec/blob/master/models/multitask/mmoe
https://www.kdd.org/kdd2018/accepted-papers/view/modeling-task-relationships-in-multi-task-learning-with-multi-gate-mixture-
https://www.kdd.org/kdd2018/accepted-papers/view/modeling-task-relationships-in-multi-task-learning-with-multi-gate-mixture-
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56.3 ®Trem0aGEad'G

eeLSaZnaIJ faijAaezRasIreel(iéZECensus income DataayLelNéansiqadNaeILaedIJ ,il)izladdN¢Z64; TeZI

0,0,73,0,0,0,0,1700.09,0,0

A4

56.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
56.5 acnéA§aijAagN

&lieUGeRRi; Zi7Eeiti; Ne TremoaRizé4; ZeClasné A §4; SétNiijNallizze DR ¢Z64; TayNaiGaR fa

# efZ4FEéaeladdNci84; T

# cd models/multitask/mmoe # &IJl&zzaDR¢cZ68;TAIGARFEE£ReaN
# SZleAASZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_

ooooo

anleGR@Ir&loe£ReaNconf1g bigdata.yaml
# dEIeAASZ:EEDetN
python -u ../../../tools/infer.py —m config.yaml

# SIZxAA87;eimczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

/////

3FE]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &1Z2AAS7;EDetN
python -u ../../../tools/static_infer.py -m config.yaml

56.6 xiaadNc¢zDc;S

MMOEz{aadNalzcTzi7E4773E acZyaEse AgiijNaszizOaEsaznealcd zeidimeiziacl 25624223k acZDAG
MMOE:

56.6.1 aeTLaedlJadmcOF

ayziazBeUzi; £ £¢TIRAEC;ad §a£ﬁéA§gZDeuSeAZaarRayAayleelqaleljNaeLSaZﬁéiIJ [eefRiytelaadN:
aIJlaEleGRzeTrzel(’SayNzelaangZDeeNGzeaGa@CayNuJZ | 2{a4dN | auc_marital | batch_size
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https://dl.acm.org/doi/abs/10.1145/3219819.3220007

PaddleRec, Release 2.2.0

| epoch_num | Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :aAATAATI :aATAAT | |
MMOE 10.99 1321100 | ¢7¢13LEéSS |
1. ca6e6d =Cla; Sl meL AdlicZ64; Tiy7PaddleRec/models/multitask/mmoe
2. e£ZaEépaddlerec/datasets/census¢Z64; TayNiijNaL geaNerseDZalliijNiijZi2z0aZ  AEEz7R¢ZDx1Im

cd ../../../datasets/census
sh run.sh

1. 3L.GaZd=laadNcZ64; T, =L g2aNaS;izd’ e£ReaNaEIEGR=2 Tiemb

cd - # 4LG&Zd21addNcZ84;T
# dFzleAASZ:;emczC
python -u ../../../tools/trainer.py —-m config_bigdata.yaml #

0~ [

3E1éGReTramMbe£RéaNconfig _bigdata.yaml

—

ooo

56.7 e£ZéYha;EcTi

56.8 FAQ
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CHAPTER
FIFTYSEVEN

PLE (PROGRESSIVE LAYERED EXTRACTION : A
NOVEL MULTI-TASK LEARNING (MTL) MODEL FOR
PERSONALIZED RECOMMENDATIONS)

az¢caAefaaRCeACiijZPLEseCadl el SizncZDizdcaAdizeClallL ¢ TliijNe£ YericCziytstard TE~

57.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd' G
o 0£ReqN¢OFacC
o G£iéASaijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o o£Z6Viici £¢TI

« FAQ

57.2 xigddNc6AazN

4d’Zizzab aeladdNEAZe£Gameiz i ymaR NizzaE acZDe AT cszaSNaa64ijCiijNaRfe RRé1 Y efRitizzak a
é62a3[”JGéALPr0gressive Layered Extraction (PLE): A Novel Multi-Task Learning (MTL)
Model for Personalized RecommendationsdAN iijNe6zeUGeRRaGz47EProgressive Layered

xLSaznalllPaddlepaddled$ZizL PLE¢ZD¢; Sczll¢zS2dDiijNall{aijAx 7R Tiem6éZECensus-
income Dataayt.éiNefAelaadNaTLaedlJaAC
e TiemocZDeijaijRacCayNiijZ ¢ T§eLR¢ZDaiijiijRiz&¢ AUsRGE) 724 L EAL §¢C7

0,0,73,0,0,0,0,1700.09,0,0
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/multitask/ple
https://dl.acm.org/doi/abs/10.1145/3383313.3412236
https://dl.acm.org/doi/abs/10.1145/3383313.3412236
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57.3 é£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
57.4 acnéA§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/multitask/ple # dIJl&zza&DR¢cZ88Ta&IGaRFeE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python -u ../../../tools/infer.py —m config.yaml

# &1ZxAASZ;eémczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

VVVVV

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
# 8I1ZxAA47;EEDatN
python -u ../../../tools/static_infer.py -m config.yaml

57.5 aigadNc¢zDc;S
57.5.1 &TLaedlJadncOF

ayziazBeUzi; £4;£cTIRABCAd §3£16A§cZDeiS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:
AIJIAEI6GR 2 Tem6iyNaeladdNcZDeNGaiGaeCiyNiijZ | @1addN | auc_marital | batch_size |
epoch_num | Time of each epoch | | :AATAAT| :AATAAT | :AATAAT | :aAATAATI :AATAAT | | PLE
10.991321100 | ¢Ze1aLEESS |
1. caéesd =Cla; Sl mel AallicZ64; Tay7PaddleRec/models/multitask/ple

2. 2£7aE&paddlerec/datasets/census¢Z63; TayNiijNeL geaNefseDZeell1iijNijZi204Z; sEEeR¢ZD1Im:

cd ../../../datasets/census
sh run.sh

1. ALGAZdxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

57.3. e£ReaNcOraéC 181
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cd - # 3LG4ZdeladdNcZéd;T

# SElaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #,
3E]éGReTrambefReaNconfig _bigdata.yaml

python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

57.6 e£ZéYuaiecTi

57.7 FAQ

57.6. e£ZéYuaiecTi
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CHAPTER
FIFTYEIGHT

SHARE_BOTTOM (MULTITASK LEARNING)

az¢ciARFIARCeACiijZShareBottomaeCadlelSizicZDizéciAdzeClelL ¢ TliijNe£ YeracCzayitstaraT
58.1 aEEa6z

o @lgddN¢éAizN
o @TieméaGEGd' G
o 0£ReqN¢OFacC
o G£réASaijAGEN
e @lgddN¢zDe;S

o @TLadlJidwcOF
o 2£76Viid £¢TI

s FAQ

58.2 seiaadNcoAazN
share_bottoma Y fad Zizz4t admeizicZDa§zeieaEediiijNaEicL zcCza YiarzazOaymaRN¢ZDizza g

based¢ZDAd Zizzak axladdNéC 2 Y fa§zi7Oshare_bottomdRSa$Te ANz i&cZDiijNaeCMMOEcEL 2iaddNaR
xL.SiznalllPaddlepaddleaédcOishare_bottome;S¢zllczSedDiijNazialllaijAx7ReTiem6éZECensus-

income Data'eiyLélNéaneiaédNaeTLeedIJ aAC
58.3 seTrem6aGEaAd'G

wl.SaznalllaijA=zReTizm6éZECensus-income Dataiyt.éINefAzlaadN2TLaedll, allleladdNcZ6a; TeZI
& TremdcZD=4ijaijRaeCayNiijZ ¢T§eLRcZDaiijiijRiz8¢ AUaRGAYZALEAL §¢C7

0,0,73,0,0,0,0,1700.09,0,0
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https://github.com/PaddlePaddle/PaddleRec/tree/master/models/multitask/share_bottom
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58.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
58.5 acnéA§aijAagN

elieUG2RR:; Zi7Eeiti; Ne Trem6aR 284, ZeCla£néA§i; SéNiijNalizze DR ¢ Z64; TayNalGaRiz

# efZ4FESaeladdNci84; T

# cd models/multitask/share bottom # &IJl&zzaDRcZ64;Ta1G4RFe£ReéaN
# SZleAAsZ:eémczC

python -u ../../../tools/trainer.py -m config.yaml #_,

/////

3F]1&éGReTremMbe£RéaNconfig _bigdata.yaml
# &Z1eAA8Z:ECDatN
python -u ../../../tools/infer.py —m config.yaml

# &1ZxAASZ;eémczC
python -u ../../../tools/static_trainer.py -m config.yaml #_

VVVVV

3EI1éGReTramMbe£RéaNconfig _bigdata.yaml
# 8I1ZxAA47;EEDatN
python -u ../../../tools/static_infer.py -m config.yaml

58.6 eelaadNc¢zDc¢;S
58.6.1 aeTLaedlJad'mcOF
ayziazBeUzi; £4;£cTIRABCAd §3£16A§cZDeiS6AZ 2Ry AdyteladdNiijNael SizialllefRijteladdN:

AIJIAEI6GR 2 Tiem6ijNaeladdNcZDaNGaiGaeCiyNiijZ | laddN | auc_marital | batch_size
| epoch_num | Time of each epoch | | :AATAATI :AATAAT | :aAATAAT | :AATAATI :aATAAT | |
Share_bottom 1 0.99 1 32 1 100 | ¢z¢1aLEESS |

1. caéesd =Cla;SALmel Aal)icZ64; TayzPaddleRec/models/multitask/share_bottom

2. 2£7aE&paddlerec/datasets/census¢Z63; TayNiijNeL geaNefseDZeell1iijNijZi204Z; sEEeR¢ZD1Im:

cd ../../../datasets/census
sh run.sh

1. ALGAZdxladdNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems
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cd - # 3LG4ZdeladdNcZéd;T

# SElaeAAdZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #,
3E]éGReTrambefReaNconfig _bigdata.yaml

python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

58.7 e£ZéYuaLcTi

58.8 FAQ

58.7. e£ZéYuaiecTi
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CHAPTER
FIFTYNINE

DSELECT-K(DSELECT-K: DIFFERENTIABLE
SELECTION IN THE MIXTURE OF EXPERTS WITH
APPLICATIONS TO MULTI-TASK LEARNING)

az¢caAefaaRCeACiijZDSelectKaeCadlzlSizicZDizéciAdizeClellL ¢ TliijNe£ YericCziytstar TE.

59.1 AEEa6z

wlqddN¢6AizN
o @TieméiGEGd G
o 0£ReqN¢OFacC
o GfréASAijAGEN
o @TLadllidmcOF
o o£Z6Vic £¢TI

« FAQ

59.2 zelaadNcoAazN
MoE (Mlxture of Experts) &dueed]vDaIJieeTzafjlv)ad’ZazzaLaal@aza MTL(Multl—

Voeew

elJ nanGa§zaanzNe£ZaLu91JUgaAanzaeﬂaeRRanazE DSelect-k: a
continuously differentiable and sparse gate for MoEiijjN
e8¢aEsizE¢Orel]L ¢clA¢UREUI2OgaymaRfafijcZDAijt ¢rifiijNARfizE e 17 embeidzeayNeZmeszae Uzaes Te £ 72
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Figure 1: (Left): An example of a MoE that can be used as a standalone learner or layer in a neural
network. Here “Ei” denotes the i-th expert. (Right): A multi-gate MoE for learning two tasks
simultaneously. “Task i NN” is a neural network that generates the output of Task i.

ayLaZ,eYf MoE &SN MMOoE ¢ZD¢zS=dDaZ;iiiN  =llieUGzL AzRRaG7¢ZD
DSelect-k @laddNcTla204z0 N ayEy SastaymeAL @ NI Top-K
ayte£ZeaNaROcmizzak aé¢DetNaACaE G4y zee AL dyd ¢ smelaaijRiijN1iijL Static; 2) Per-
example; ALmeAEiymeD§c§se; SaESjNaeL A=lIL 46di; NiijZé AL &NI ARNeiticZDiy Sa5tmREZEiijNaR(

@Qarticle{hazimeh2021ldselectk,

title={DSelect-k: Differentiable Selection in the Mixture of
—~Experts with Applications to Multi-Task Learning},

author={Hussein Hazimeh and Zhe Zhao and Aakanksha Chowdhery_
—~and Maheswaran Sathiamoorthy and Yihua Chen and Rahul Mazumder,
—~and Lichan Hong and Ed H. Chi},

year={2021},

eprint={2106.03760},

archivePrefix={arXiv},

primaryClass={cs.LG}

59.3 xTrem0aGEad'G

eomczCAREatNef T Tiem6éZESAL cTicZDae Yt Multi-MNIST
& TremG6ZEiijNeféa Trem6éZE= Yalll Dynamic Routing Be-
tween Capsules éeUznaizNc7meRRAGZ1ijNAROc/mA{A#77Z MTL

2622 UGAd 3ad ZaesEcTioréa Tram6¢ZEAAC
The MultiMNIST dataset is generated from MNIST. The training and tests are
generated by overlaying a digit on top of another digit from the same set (training

or test) but different class. Each digit is shifted up to 4 pixels in each direction
resulting in a 36AU36 image.
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0 10 20 30

ayLaZb aeYraEuaylayAéiij éﬁZbgL GuJNayngRaEyaeTraelerE MNIST
aylaRNuJNereachL GayLaNEaRnayd a ‘laeTralUuJNaueayLaSNaRgayNnJNarzazTayd’ aytad ZALE¢s74775
1000002A A200003A A200003AC

a1 PaperswithCode  ¢;S¢nZayhaetActéali  aARNeurlPS 20193ASPareto

Multi-Task Learning aERayCizEeféx Trem6éZEiijN ayNe“eSCaaOeuJZ
https://drive.google.com/drive/folders/ VamCmBAVh8f BKJg1KYx-E137gBLXbGGAAC

59.4 e£ReagNcOracC
PaddlePaddle>=2.1
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
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59.5 acneéAs§aijAagN

el neeUGeeRRacZazEzeaua(,NzeIreeloaRrazeaGZeeClaaEneA§a‘ SEtNiijNalJ lazzzeDRg:Z(’Sé’l‘ TayNalGaRfz
dselect_k aelqangZ6é’1,TgZDa£neA§aeE geaNaS;iazd aeCayNiijZ

# efZ8FESaeladdNci84; T

# cd models/multitask/dselect_k # AIJl&zza&DRcZ648;T4I1GARFE£ReaN
# 3FleAASZ:;eimczC

python -u ../../../tools/trainer.py -m config.yaml #_,
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# SZ1eAA8Z:ECDatN

python -u ../../../tools/infer.py —-m config.yaml

# &IZxAASZ;eimczC

python -u ../../../tools/static_trainer.py -m config.yaml #_
3EI8GReTreambe£ReaNconfig_bigdata.yaml

# 8I1ZxAA47;EEDatN

python -u ../../../tools/static_infer.py -m config.yaml

59.6 aeTLadlJad’mcOF

ayzizEe Uz £4; £¢TIeAERC 4d §4£16A§¢ZDRiSEAZeR iy At laddNiijNae LS azid L Rt laddN:
readme ayngDeeILzedIJ efteNL ﬁ@Céinaalééld’ i [eniagze Smi; 1T 5msaRFAAC
alJ laEleGRaeTraeloayNaelaangZDzeNGaeaGa@CayNnJZ
1. ca6e6d =Cla;SALmeL: AdlJIcZ64; T4y PaddleRec/models/multitask/dselect_k

2. 2£73E¢ paddlerec/datasets/Multi_ MNIST_DselectK ¢Z64; Ty NiijNaL geaNeféeDZaUiiijNiijZizOaz

cd ../../../datasets/Multi_MNIST_DselectK
sh run.sh

1. ALGAaZd2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

# 41G4ZdxladdNcZ84;T PaddleRec/models/multitask/dselect_k

# 3FleAASZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml #_,
3EI8GReTreambe£ReaNconfig _bigdata.yaml

python -u ../../../tools/infer.py -m config_bigdata.yaml #
3E]éGReTrambefReaNconfig _bigdata.yaml

59.7 e£ZéYua;ecTi

59.8 FAQ
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CHAPTER
SIXTY

METAHEAC (LEARNING TO EXPAND AUDIENCE VIA
META HYBRID EXPERTS AND CRITICS FOR
RECOMMENDATION AND ADVERTISING)

azccaAefaaRCeACiijZMetaHeacaeCadllel SizicZDizéciAdizeClellL ¢ ThiijNe£ YeracCzayistaraTE~

60.1 AEEa06z

wlqddN¢6AizN
o @TieméiGEGd G
o 0£ReqN¢OFacC
o GfréASAijAGEN
o @lgddN¢zDe;S

o @TLadllidmcOF
o inferéit' @¥O

o o£76Viii £¢TI

« FAQ

60.2 =iaadNcoAazN

aIJ l’eeél’ellvig§zgz§a§Naz£aSLaZ§aRrayLuJNef{ee”ﬁ&aiias’YeeAzaeYrayNeeIJZéAZé;EGégEééSzeLI”JéAE(
allkeazzaelaeAZayyeIcayt ayd ayteNSeLYiijZiijL1iijL iy Ad6GaEnaR yefRad I aRf478aij Aas T TrcZ, AT 78R
to Expand Audience via Meta Hybrld Experts and Critics for Recommendation and Adver-

tlslngaANaeRRanazanAgglaaUrgZDayd’eYuaeo;aeaEaeduMeta Hybrld Experts and Critics
(MetaHeac)iijNéGGeTIAEC imeizicZDa UzesTeomezCiy AdjtesZaNUALIagNaN UzladdNiijNazOeANeC; 4
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60.3 =Trem0aGEad'G

a‘£ngTencent Look-alike Dataset ere&Trael(’iéZEaNEaRnaGagZGaylgglalRaiigcd’ aAAee;ueGRaAZeA
data,mataheac/data/cZ64; TayNamY = T i7EizOaEI6GR = Trem6¢ZEeO6aRUcZDaISEGR 2 Tiem6éZEiijN¢ Tl4

v

60.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
60.5 acnéAs§aijAagN

elieUGeRRi; Zi7Eeiti; Ne TremoaRiiz84; ZeClafné A §4; SétNiijNal 2z DR ¢Z64; TayNaiGaR fz

# e£Z3ESa2laddNciéa; T

# cd PaddleRec/models/multitask/metaheac/ #_
3IJl&z22eDReZ68 | TAIG4RFe£ReaN

# SZleAAsZ:eémczC

python -u ../../../tools/trainer.py -m config.yaml #_

ooooo

«aaEleGR&Irasloe£ReaNconf1g bigdata.yaml
# SEIeAASZ:EEDetN
python -u ./infer_meta.py -m config.yaml

60.6 =iaadNc¢zDc;S

MetaHeacz YiaRSealalll KDD 2021 ¢ZDes72UGaAELearning to Expand Au-
dience via Meta Hybrid Experts and Critics for Recommendation and Advertis-
1ngaANanGgﬁﬁaeRRanayAgglanrgZDayd’eYﬁaaéS;aaaEeedﬁMeta Hybrid Experts and Crit-
ics (MetaHeac),zelJL ee'[Le gcaEsazEcl§asdall zeleayleZ(, azeeedDazzaa§ZaNUz£1aadN RN2UGaD [l Azl
MetaHeac:

60.7 =TLaedlJadmcOf

ayzazEeUzi; £ £¢TIRABCad §3£76A§cZDeiSEAZ 2Ry AiytaeladdNiijNael SizialllefR ijteladdN:
alJIAEIéGRaTremb6dyNalaadNcZDeNGeaGagCayN(train.pyeUG4zGaEE  paddle.seed =
20214yNaeTLedl)iijZ
1. ca6e6d =Cla; Sl meL; AdlNicZ64; Ty 7PaddleRec/models/multitask/metaheac
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https://arxiv.org/pdf/2105.14688
https://arxiv.org/pdf/2105.14688
https://arxiv.org/pdf/2105.14688
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2. e£ZaE&paddlerec/datasets/cZ64; TayNiijNeaL geaNerseDZeell1iijNiijZiz04Z; sEEe7R¢ZD=1Imak adZl

cd ../../../datasets/Lookalike
sh run.sh

1. ALGAaZd2laddNcZ64; T, geaNaS;izd e£ReaNAEIEGR2 Tiems

cd ../../models/multitask/metaheac/ # &LG&ZdeladdNciZéa ;T
# SZleAAsZ:eimczC

# stepliijZ train

python -u ../../../tools/trainer.py -m config_big.yaml

# aFlxAA&Z:;éEDatN

# step2iijZ infer smd’aUlitestaeTremMbéZEdyzhot

python -u ./infer_meta.py -m config_lbig.yaml

# step3iijidféeTiconfig big.yamleUGdzidjmtest_data_
wdircZDétrd;DayZcold

# python -u ./infer _meta.py -m config.yaml

60.8 inferertaeYO
60.8.1 xTiemoéZEerteYO
iy zazEaetNef TelaadNallliymiRNegDalacZDAEE467a6ZaR Se Olaze izzak aiyt.cZDealcOriijNaFEe Tia

alikex Tiem66ZE4ymcZDTes; ¢i64y74000iijNAE (i jmhote Tiem6¢ZE4ymaAZEAL 6ZEAd §470T,colde Tiamieé

60.8.2 infer_meta.pyertaeYO

infer_meta.pya Yi¢TlizOAEC meizizladdNinfercZDtool alMik; £¢ Tlaymiyzee Ae I 4284y NaGacCzEITA
1. aliarzeladdNesZeaNinfere Uti(traine Utiaz§aR 4 £¢ Tl Zae i ZD e Smi; 1), 4R fiz8a Erunner.infer_ba
¢Tsa703ECameizaalllinfereUtélIAee AAELAf7cL 74674773 acZDarS6GR 2 Trem6é ZEe£ 7 aNeomezC,
46déZEczDbatchalinfer.pyiyme£ZeaN, alJieOuaRUALimTiyamR iz24F acZ D2 Tiem6aRO,6064RUco
aSNzZ6éAZinferiymaRN, ¢ TsazOITAse AdfzamT Ay amR 5225 ad£72aNarSéGR e TrembcZDirainaSNte

A

alliarzamTaytamR 4725F ainfereUd,al.Z42747E4$ AéCicZDpaddle. metric. Auc(AAIROCAAT), 4R fiz8 2 §&¢
60.9 e£ZéYua;ecTi

60.10 FAQ
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CHAPTER
SIXTYONE

ESCM2 (ESCM2: ENTIRE SPACE COUNTERFACTUAL
MULTI-TASK MODEL FOR POST-CLICK CONVERSION
RATE ESTIMATION)

az¢caAefaaRCeACiijZESCM23eCadl el Sizn¢ZDiazéciAdfzeClelIL ¢ TliijNe£ YeficCziytstard TE~

61.1 aEEa6z
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61.2 xigadNc6AazN

erdeladdNayzeeAegtaEsSESMMamY allicZDayd ayté Uséc YiijZ
1. Inherent Estimation Bias (IEB) #;IJeAEeSd 4§2ESMMc¢ZDC VRiijiedaz YénYazOclI§a6dz CEAELC:
2. Potential Independence Priority (PIP) ESMMAg£¢Téi7Ee 11aN Ui ietUcCzaGre£ZiayAaZaedl e Ags
ESCM22YéY£6GNARSealalll  SIGIR4AZ2022  ¢ZDes72eUGIALESCM2: En-

tire Space Counterfactual Multi-Task Model for Post-Click Conversion Rate Estima-
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https://arxiv.org/pdf/2204.05125.pdf
https://arxiv.org/pdf/2204.05125.pdf
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61.3 &Tiem6aGEAd'G
el.SizialliaijAxsReTiem6¢ZEAl-CCPiijZAlibaba  Click and Conversion Predic-

tionayEEINefA=laddNa TLedlJaACal{2laddNcZ64; TcZDdatacZ64; TayNiyze CIaGEAd GiZzEa£ié A §e£Re:
e TrembzaijaijRaRCegAdemoxTrembiijZdata/train

61.4 e£ReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
61.5 acnéAs§aijAagN

&lieUGeRRE; Zi7Eeiti; Ne TreméaRiz84; ZeClatné A §4; SétNiijNallizze DR ¢Z64; TayNaiGaR fz

# e£Z4FESaeladdNcis4; T

# cd models/multitask/escm2 # &IJl&zzaeDRcZ648;TaIGARFEE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml #_

- o
0 -

—3E]1éGReTTamMbe£RéaNconfig _bigdata.yaml
# dEIxAASZ:EEDetN
python -u ../../../tools/infer.py -m config.yaml

4 ET7xAASS; eimeiC

python -u ../../../tools/static_trainer.py -m config.yaml #_
~3E]éGReTrambe£RéaNconfig_bigdata.yaml

# &I1Z2AAAZ;EEDetN

python -u ../../../tools/static_infer.py -m config.yaml

61.6 alaadNc¢czDc¢iS
ESCM2i;£¢Tia7EaZazdlTeOlemR ijmcZDIPWaSNDRz UzaesTeitefZeaNc 713 ARGACeladdN¢ZDiy e
AR A ymIPWECIALE:ijYANUAG & Tray ziijZ
DRéCIALE Y aNUAG @ Tiay7iijZ
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61.7 ®TLaedlJadmcOF

ayzazEasUza@a, £9TleAEeC‘ ad’ §a£ﬁéA§gZDéﬁSeAZaerRayAaylaelaalelj Neel.Saznall laerRaylaelaach
aIJlaEleGRaeTraelfSayNaelqangZDééSlngaeNGaeaGa@CayNnjZ I a—‘:laadN | auc_ctr |
batch_size | epoch_num | Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :aATAATI
-AATAAT || ESCM210.82 1 1024 1 10 | ¢7¢33LEESS |

1. ca6e6d =Cla;Salmel; AdlJicZ64; Ty 7PaddleRec/models/multitask/escm2

2. e£ZaEepaddlerec/datasets/ah ccngoa,TayNuJNaeL gequreeDZaeIngNagZaanZ,aEEaezRgZDaeIJl;
ccpaEIéGR2 Tiem6éZEiijNAziegcaONALieNGa6Ze UGiziad 2aAC

cd ../../../datasets/ali-ccp
sh run.sh

1. aL.GaZd=laddNcZ64; T 2L 32aNaS;dzd’ 2£ReaNABIEGR 2 Tems

cd - # 4LG4ZdxladdNcisé&;T
# 3FleAASZ:eimczC
python -u ../../../tools/trainer.py -m config_bigdata.yaml #

/////

3FE]1&éGReTremMbe£RéaNconfig _bigdata.yaml
python -u ../../../tools/infer.py -m config_bigdata.yaml #_

/////

L 3FE]1éGReTremMbefRéaNconfig _bigdata.yaml

—

61.8 e£ZéYua;ecTi

61.9 FAQ
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AITM (MODELING THE SEQUENTIAL DEPENDENCE
AMONG AUDIENCE MULTI-STEP CONVERSIONS WITH
MULTI-TASK LEARNING IN TARGETED DISPLAY
ADVERTISING)

428ciARFIARCeACTTZMMOEeCadllel SizicZDizéciAdfzeClelJL ¢ TiiijNe£ YeracCziytstaraTE~
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62.2 xigadNc6AazN

il[eOlemRalzeZiéGNiijNcTieLicZDe; naNUeéS, eafa; Ad; AelIL 4d Zaytayme Ut emséld iijLeZIAEL -
>gézan >e‘naijuJL’11]NeAI<IeeIJL’aizeaNayZe.naijeSbeuraCLeT;EuJNa@CeGSedl—
a£angalqayZan11JNaoCaNEaeNneeZIaEL’ >ngan >ea1alT11JLapphcatlonnJL’
>a£angaeayaGEu]LapprovalujL’ >a£angalqae£Aaet ziijLactivationiijL aACad’ Daz0éS earaRO¢rifeZDek.Ce

4 [JeAERG 26z EidyAcsmad Zizzak aeladdNaeaEediiijNAEEALEALL ¢ TIa7E6S  2ufayEaRDayRECcCZ
62.3 Treem6aGEAdG

& Trem6iyzAli-CCP click a0 2laddN¢Z63; TcZDdatacZ64; TayNiayze CIAGEAd GiZEA£16A §8£R2aNcZI
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62.4 efReaNcOraéC

PaddlePaddle>=2.0
python 2.7/3.5/3.6/3.7

os : windows/linux/macos
62.5 acnéAs§aijAagN

elheUGeRRi; Zi7Eeiti; Ne TremoaRiiz84; ZeClafné A §i; SétNiijNallizze DR ¢ Z64; TayNaiGaR fa

# e£Z4FESaeladdNci84; T

# cd models/multitask/aitm # &IJl&zzaDRcZ68;TAIG4RFEE£ReaN
# SZleAAsZ:eimczC

python -u ../../../tools/trainer.py -m config.yaml

# &EIxAASZ:EEDetN
python -u ../../../tools/infer.py -m config.yaml

62.6 ®TLaedlJadmcOf

ayza7BeUzi £4;£¢TIRAERCad §3£76A§cZDRuSEAZ 2Ry AtiyteladdNiijNaeLSaznalllefRijeladdN:
AIAEI6GR= Tiem6iiN2laddNcZDeNGziGaeCiayNiijZl 2laddN | click auc | purchase auc
Ibatch_size | epoch_numl Time of each epoch | | :AATAATI :AATAAT | :AATAAT | :aATAAT |
:AATAATI :AATAAT | | aitm 1 0.6130 10.6166 1 2000 | 6| ¢ze34fR2 U |
1. catesd =Cla; SALmeLl Adl)icZ64; TayzPaddleRec/models/multitask/aitm
2. e£Z3E&Paddlerec/datasets/ali-cpp_aitm
3. =L 32aNaS;izd 8£ReaNAEIEGR= Tremb

cd ../../../datasets/ali-cpp_aitm
sh run.sh

cd - # 4LG4ZdAxladdNciéd;T

# SEIeAASZ:eimczC

python -u ../../../tools/trainer.py -m config_bigdata.yaml
python -u ../../../tools/infer.py —m config_bigdata.yaml

62.7 e£ZéYuaLcTi

62.8 FAQ
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PaddleRecij£cTIApache License 2.04ijAz7RamRe66
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