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3.2. PAI-EASIRS X BB

PAI-EASIE T IR S X BE A 2 AliyunServiceRoleForPaiEasik ER Eth = PR S5 B95 B4R, B {8 FI PAI-EASHT,
MEZKETERNZABEN, AXNZAlyunServiceRoleForPaiEas & 8 8917 154X bR K AN al i BR 1% A
é o

i B2 /=

F§.511E§E§u

PAI-EASAR %% % B£ f & AliyunServiceRoleForPaiEas2PAIFEASTER EER T, AT=REBSWNENINE, =
ERBEMZRSHIHEOREMZENRAMAE, EEXTREZXBEACHNERIBFES MRS Xixae,
ZHPAIFEASER D N BER BIH RN RFMHOSS. BERSSLS. ZRBB[|ECSREFMEZVPCE RESHEIRT,
R O] LB IS PAI-EASBR % X BE £ & AliyunServiceRoleForPaiEasik BUif (B A FR

AliyunServiceRoleForPaiEast bR % B3
AliyunServiceRoleForPaiEasifi B A T =R SS 8935 Rl 4R -

o XFTRTFAEOSSHII BN R

{

"Action": [
"oss:GetObject",
"oss:PutObject",
"oss:DeleteObject",

oss:ListParts",

"oss:AbortMultipartUpload",

oss:ListObjects",
"oss:ListBuckets",
"oss:PutBucketCors",
"oss:GetBucketCors",
"oss:DeleteBucketCors"

1r

"Resource": "*",

"Effect": "Allow"

}

o HEMRSSSLSHYII B AR R

{

"Action": [
"log:CreateConfig",
"log:GetConfig",
"log:UpdateConfig",
"log:DeleteConfig",
"log:CreateMachineGroup",
"log:GetMachineGroup",
"log:DeleteMachineGroup",
"log:ApplyConfigToGroup",
"log:ListProject",
"log:ListLogStores"

1r

"Resource": "*",

"Effect": "Allow"
}

o =ARSZERECSHNIA TR
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"Action": [
"ecs:CreateNetworkInterface",
"ecs:DeleteNetworkInterface",
"ecs:DescribeNetworkInterfaces",
"ecs:CreateNetworkInterfacePermission",
"ecs:DescribeNetworkInterfacePermissions",
"ecs:DeleteNetworkInterfacePermission",
"ecs:DescribeSecurityGroups"

1,

"Resource": "*",

"Effect": "Allow"

}

o EHEMBVPCHIIH TR

{

"Action": [
"vpc:DescribeVSwitchAttributes",
"vpc:DescribevVpcs",
"vpc:DescribeVSwitches",
"vpc:DescribeVpcAttribute"

1,

"Resource": "*",

"Effect": "Allow"
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i. EEMEME, BoURHHREES . RERESIRBES, BANBEEERNESIERRE.
i. EAUMMNES K, BHERESENMNEE, NIHAIRERTA.

S 9 | FTSRRENES

i
—

4. 1T%R.
. EFOERE, EREAEMNMEIR, XNBERMESHITITIR.
WO AR EEMBNESIIERGEEE, VRESEPHNES.

Efrtmo01

L E ]

i. TRAAANREESE, BE6LTHRR.
5. AR,
i. ETAGEANAMNSHEE, BERBES.
i. RRAERTER, SORNELHEIERNESE#THRE., BRaAKE.
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6. UL,
i. ETAGFEENENSHME, BFEBIES.
ii. IREBAEIERER, NONBBTESE#TIRI. BERKE,
BESE

N FRERMAES, BoUBIREERSE, BTRENERII%L, XTUASHIFEER, BERs®
EERYIE,

4.2.5. SHRFEREE

REBTWRANEESE, BUUBIREERSHERENOSSHR, LUBIRTERELSIEA— MR
& BTRELRBEEERTERAIL. AXNBUFASHNEER, RNAEESHNHESSER,

AR &M
A BT EENRE, FEBES N ERTES,

15k FA PR
REBRABEGERTLBTIRERRBIE, NRENKSRENR, BREEERNENKS BTRE
EERARR, BEEBEESAEE0A,

EHHRIEER
1. HAEGEIRE (TAG) .
. BRPAREIE,

i. EEMSHE=RETEZEIER, ETFEZEINERETREHFRENITEZEER, HAXM
IfE=EA.

iii. £FTE=ERANAZNSHEEREREES > GinE (ITAG) , HABRIPERME.
2. ABgEARE (ITAG) REANESDORE, RHEFREESREINTHRBIRESR.
3. ERBARELS RINEE, RENTSH, FRTHIA,

RER SR X

O FECUETREEE—ENE, FeREiRtESEE,

s
ESER: WS

SHEHEE @

®
il
I
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B

24 i

EREEFERMEIERERCIBN - HEE, BTREERIIGN, HiRER
SHERRESE IARE SRR
MERENE R FTBREFERPABTEEII%, BILGERR.

REMTERSHEFMH0SSKERE, MREFRFSSHELRIESE, WILOSSHEZEN

oSSt & th R IR BT RS 2

4. SRAHBHESHERNRTE, BANUNEEESHERMY.
SHNOREERXMR—TERA manifesti SR BIXH, XHRBERINIFS iR E20EELE,

EESHLHEESER
o GAUPERETTRAL LSO [T £E, ERHNREPEESHORE.

NFESHEINESTEERERE, EAFEIREEREURXH90SS Bucket UEH, EESEXH, &
HXHR—NMERA . manifest B, XHABSRIABESNimtaEstns,
HEFIPAI - BEEHRE ITAG

SHEIRE TAG

EERL BEEE ERAR ARERE

By L8 2£53) v Q

EEFREETHER
) fEEER e i PIRERia) [ S 8
1479067159798 TAG_taskimg_t.. 03 o3 P s A FESHE FRURTER -
2022-01-06 L
1479062928589 -01- = - i s
iTAG_task_img 3/3 33 2010556 5 o BE5hk FHESQIFE REUWREER o
. 01- =S
TATISSEEIT 1A task TXT 02 o et iTH5 o fREP FESOHE FEUREEAR
ARHE
b

o MELFKSHERNBZN—PHIEE, BUMEASEESERE, EERISCIRNMEEER.

188 35PAI - AIETTEE g
< E¥IPAI aes3 REEE  guesEE

% e
TAFEIA) (doc_test for_pai) HuEeeEE
BHIRE (TAG) BETA
HEEERD ¢ mEEE  m EE AN ] 1 e
RIS ~
ST (Designer) e ® Mg oss it wazan S . R e
SERRE (DSW)
g ~ 2022-01-06 e
e HEE TG ima. ©  AFEB 0ss @ masan ot . EEmEE | ATHEE BB
e ~
HES TG ®  meE® oss X mEzIm Sy it x SEYEE | ATHES W
HEEEIRS (EAS) 17:11:41
Al -01-
sadii ~ wEe AL © BEEB 0SS i RESTR b AEfGlocal | FARTHOSS  + EEREE | ATHEE | BB
o] e
e waEs mEzEE © @ AREB 0SS e REIER e . SRR | ATMEE B
e
PAI 23 . 2022-01-06 N N
g CIFAR-10EHSEE.. @ m%; 0ss B> THE=ARATFEIR 144523 + BRYEE B
P
i 2022-01-05 . o
RIGEE iR it E(E ® FBFER 0SS X BEERUY 19.07:39 + EEYEE KFTHES  BBR

RELR
T E R S HBVIRE 4 RIR ST E AL,
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4.2.6. ¥R : InFEHIERA
4.2.6.1. trFEIER AR

BEARE (TAG) BIARESE RN manifestiB R, FNEREP, TiR. R, RFTHHEESIUT,

{

"data": {

"source": "oss://***xxxxx/pics/fruit/apple-1.jpg"
r
"label-xxxxx (fE5Fid) ": {

TEegults”’s [{oooly {oools {oooll

// BEBIREIF TR B IR HinE, HhS A uRrlREREIBLEM, F RT3
}o
"label-xxxxx (fE551id) -~check": {
"results": [{...}, {...}, {...}]
// REBHREIF BB IRFSIHRE, HhSuRrlfERiEEs, #R T
b
"label—xxxxx(ffﬁ?id)—verify": {
"results": [{...}, {...}, {...}]

// BREEATNNEBIRFTILRE, EPSTRAIENSIESE, #FLTX.

PR PHFREXNT:

e data: IRFHIBERTR,

o labelxxox(fESid): FREHRT S REUE.

e label-xxxxx({£5%id) -check: FERHRTTHIEREIE,

o label-xxxxx(fE5id) -verify: IRWFHRTIEE REUE.

o results: EXRPTEAERIINEER. SHERNINEIERATES LN THEE:
o XA
o E{gHE
o MM

T e
o BEZE

o BEXRIR

4.2.6.2. XA

Bt (TAG) RETFRA . NASDE., LBRXRNXALITERIR, SIBITEESE, BFERE
N5 SIEFRERIR . AXAENBXALIRERIRN N AR KBRS,

W

A= gy

B =Xlamo

AN BLAT XA T ERA SRS
o SCRIRA

o NARDHE

o S{AXZHR
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SEARIR B
SRR BINERFREES BN X AP ERABTHRITIEIE, HHMRE,
o WHH=
BmEEEIRA . FEERTIRANE,
o HIRLEM
o HIABUE
manifest VRN EBTHIER—ESEH, BSTHIEVLRE S sourceZE,
{"data": {"source":"MEEBBRKRUHRIKRSEZE MU BFEHSMRERMBNBEVendioRAuctiva. FA
, FIAZRERRHEL, "))

o IR
manifest XN FTHERBENIREER—EER. STHIENSONSHINT,
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"data": {
"source": "[IEEBWHFHERIRSEZE/ELHEBEFESHERGRENFVendioMAuctiva, [REA
» FHAREF L, "
s
"label-1430082002522152960": {
"results": [
{
"objects": [
{

"result": {
"SABRE: |

"ﬁ‘ﬁl"

}I

"color": null,

"id": null,
"text": "ocrANHIIRZIABL",
"start": 49,
"end": 51
}y
{
"result": {
"NAERE:
"IREE2",
"ARE 3"

}I

"color": null,

"id": null,

"text": "ocrAAXHVIRFIAE2",
"start": 34,

"end": 40

s
]l
"empty": false

MR
MXAS% (Text Classification) RIFE—HEENAXIREESSD, RASHAXARSHALRN— ES
AR, FRENRAZBAIA. ZHLERIFLIRENSIRE,

o MR
WEEE. MREERNRERTRE,

o HIREM
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o MINEUR
manifest VRN BTHER—ESER, BETHIENRE SsourceZ R,

{"data": {"source": "MEBBERHFERZHHHNRMA 16887, FA, HEMEHEABWMERNE, )
}

o IR
manifest XA ETHIERABRBMINEER—ELEN. BTHIENSONEHINT,

{
"data": {

"source": "fMEBEBEREXREPERZZHHNRERA 16887, BH, AEMHEHEAMMILELIE, -

by
"label-1432989439570944000": {
"results": [
{
"questionId": "2",
"data": [
"FREL"
I
"markTitle": "Zifk",

"type": "survey/multivalue"

SR X R
SRX R (=mhAMKnowledge Graph) fREMES, FTERHNMIREENHES, MNLEEZBIBIXERM
R,

o MR
MIREES,
o HiREH

o WAHIE
manifest XMHNEBTHER—ERE, BSTHELRE S sourceF R,

{"data": {"source":"FIEBEEXNHFERZHIHNBITIN 16887, BB, BAEMHEHAMMILERNE, "}
}

o kIR
manifest XA N ETHIERBBNINEER —EER. BTHIENSONEHINT,

{

"data": {

"source": "MEEBEHRHEAMERZHIHNEMI 16887, EH, BEMHEHEAMMILENE, "
by
"label-1435488346167255040": {

"results": [

{
"objects": [

r
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]I
"empty":

"result": {
n %i& "o
||ﬁ§3 "

by
"color":
"id": null,
"text": "EMIMEL",
"start": 32,
"end": 35

null,

"result": {
" %i& ", [

"*11_‘5\52 "

by

"color": null,
"id": null,
"text": "1688",
"start": 18,
"end": 21

"result": {
n %iﬁ "o
n*ﬁfﬁlu

by

"color": null,
"id": null,
"text": "XZHH",
"start": 9,

"end": 12

false

"result": {

}l

nEAEY .

ll*a_‘§4 "

"from": {

by

"x": -225,
"y": -126,
"start": 9,
"end": 12,
"text": "RZHIFH"

"to": {

"x": =233,
"y": 75’
"start": 18.

> MAYRRA: 20220117
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"end": 21,
"text": "1688"

}
by
{
"result": {
nggsgEn: ARE G
by
"from": {
"x": =225,
"y": -126,
"start": 9,
"end": 12,
"text": "RZHF"
o
"to": |
"x": 24,
"y": -93,
"start": 32,
"end": 35,
"text": "HIMMLE"
}
}
{
"result": {
TEAET: AREE AT
by
"from": |
"x": -233,
"y": 75,
"start": 18,
"end": 21,
"text": "1688"
by
"to": {
"x": 24,
iglg =93,
"start": 32,
"end": 35,
"text": "FIMIMLE"
}
}

4.2.6.3. &%

et (TAG) R TER O, BifEN . BERASXNEBKREFTERR, IEIPEESE
N AR REFIRERR, AXAENBEGEREERON A DR REEEN,

b =2 =
B= :J!%%

, BRERE

59
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AXNBUAT BREFRERRB IR S

e EHOCR

o BRI

o Eiga

FOCR

B/ OCR (Optical Character Recognition) ESEEKMABRINXFRIEANAER, BRIEXFEE
BRAIXNBMABGRHEITHA,

o MAFHR
IEHIRE . ERIRA . FRIRAI KRBT RIRBIE,
o HUREH
o BAHE
manifest X4 ESTHIER—EEE, BESTHIELAEasourceF &,
{"data":{"source":"oss://**** oss-cn-hangzhou.aliyuncs.com/demo test/ocr pic/img6.jpeg"
+}
o HiH#IE

f =

manifest NN BTHERBBMREER—EEMN ., STHENSONSHIMT,

> MAYRRA: 20220117

60



NBRFEIAHTEE AL HEEF SIPAI
{
"data": {
"source": "oss://**** oss-cn-hangzhou.aliyuncs.com/demo test/ocr pic/img6.jpeg"

}l
"1abel-144863699223676%%**": {

"results": [
{
"questionId": "1",
"data": [

{

"id": "ecdb7552-2ade-4d0e-8abb-0fla2dcO****",

"type": "image/polygon",
"value": [
[
368.1112214498511,
71.72740814299901

444 .34359483614696,
71.72740814299901

444 ,.34359483614696,
106.26762661370405

368.1112214498511,
106.26762661370405

] 14

"labels": {
"oCRIABILR: "EBma",
n*ﬁn: uﬁ§1u

1y

"rotation": O,
"markTitle": "OCRAREACEH",
"width": 1024,

"type": "image",

"height": 1024

B Ar i i

B4R (Object Detection) #REEFZEXNERPHNEMBIRHTEN, EAEMELR,

o MR
N, TARNRERERSE,

o HIRLEM

61
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o MIANEURE
manifest VRN BTHER—EER, BETHIEVNRESsourceZ R,

{"data":{"source":"oss://**** oss-cn-hangzhou.aliyuncs.com/pic ocr/imgl7.jpeg"}}

o WHIRE
manifest XA N ETHIERBBNINEER—EER. BTHIENSONEHINT,

"data": {
"source": "oss://**** oss-cn-hangzhou.aliyuncs.com/pic ocr/imgl7.jpeg"
by
"label-144853549785619****": {
"results": [
{
"questionId": "1,
"data": [
{
"id": "e02a574b-9fd9-45e9-8c8a-9682567b* *** ",
"type": "image/polygon",
"value": [
[
499.93454545454546,
255.0981818181818

911.0109090909091,
255.0981818181818

911.0109090909091,
338.6836363636363

499.93454545454546,
338.6836363636363

1,
"labels": {

niiﬁn . |lﬁ§lu

1,

"rotation": O,

"markTitle": "BirGNirEiE",
"width": 1024,

"type": "image",

"height": 1024
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B &3k
B3 (Image Classification) 2 EM—HEENAEIREESDH, K SHABLASHEEEN—DH
ETRENE, ABENEAZBABR. ZERZFEGRSENSHREEGDE,

o MR
BRoE. HRIRE. BRERRATEES.
o HIRLN

o HANHIE
manifest XHNETHIER—ERR, ASTHRELME S sourceF K,

{"data":{"source":"oss://**** oss-cn-hangzhou.aliyuncs.com/iTAG/pic/1l.jpg"}}

o kIR
manifest XA N ETHIERBBNINEER—EER. BTHIENSONEHINT,

{
"data": {
"source": "oss://****_ oss-cn-hangzhou.aliyuncs.com/pic/3.jpg"

}I
"label-143082452899667****": {

"results": [
{

"questionId": "2",

"data": [
"AREEL",
"AREE2"

1y

"markTitle": "Zi%&",

"type": "survey/multivalue"

4.2.6.4. I

Bt (TAG) RETMMARIFERIR, SIBITEMESE, BRERBENAHREEIREER, A
BN BMIEAREEROI N B 15 R REIEEA .

W53 2
M52 (Video Classification) ZIEE—ABEENAEGEES D, HESAANFASHTEN—PH
ENRERE, HRESRLZBANM, ZRIRIFRITENSIREN XL,

o NAHR
AR, ERFEEREUNHEES,

o HIREM

63 > MHRRA: 20220117
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o MINEUR
manifest VRN BTHER—EER, BETHIEVNRESsourceZ R,

{"data":{"source":"oss://tongxin-1ly.oss-cn-hangzhou.aliyuncs.com/iTAG/video/videol .mp4

u}}

o IR
manifest XA ETHIERBBMINEER—ELEN. BTHENSONEHINT,

{
"data": {
"source": "oss://itag.oss-cn-hangzhou.aliyuncs.com/tongxin video/video3.mp4"
by
"label-1433000711494508544": {
"results": [
{
"questionId": "2",
"data": [
"FREL"
1,
"markTitle": "Zi&",

"type": "survey/multivalue"

4.2.6.5. i EZ%

et (TAG) RETEMAE, NS, BMRFNBEERIER, SIRIREESH, CRERE
R RIERIFEER ., AXABNBIESLEERONAH R REIEEM.

b =2 /=
B= Ell%\

RXNBUTEE LR EROEIEEN

o THMAK
o SZHTE
o ZHURA

13

RS
B2 (Audio Classification) RIEEMN—HEEWNAERTES D, KISHASHASHETRN—1
ENPERE, HEESRALZBATHR, ZERZISERSNSHRESTMNE,
o WAGS
EEENESE,
o KR
o HINEUE
manifest VRN ETHIERE—ESZH, BETEIEXAE asourceE R,

{"data": {"source":"oss://tongxin-1ly.oss-cn-hangzhou.aliyuncs.com/iTAG/audio/1.wav"}}
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o IR
manifest XA ETHIERBBNINEER—ELEN. BTHIENSONEHINT,

{
"data": {
"source": "oss://itag.oss-cn-hangzhou.aliyuncs.com/tongxin audio/6.wav"
s
"label-1432993193909231616": {
"results": [

{
"questionId": "1",
"data": nﬁgln ,
"markTitle": "ER%E",

"type": "survey/value"

CE b
E#578l (Audio segmentation) BiER—REMETIRAGE, FARTFEARSEASEINSER, FLRELR
BENRERE.
o MR

MERBRHE.
o HIRLEN

o BWMAHIE

manifest VAN EBTHERE—ERE, BESTHELAE S sourceF R,

{"data":{"source":"oss://tongxin-1ly.oss-cn-hangzhou.aliyuncs.com/iTAG/audio/1l.wav"}}

o kIR
manifest XA N ETHIERBBNINEER —EER. BTHIENSONEHINT,
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{
"data": {
"source": "oss://itag.oss-cn-hangzhou.aliyuncs.com/tongxin audio/21.wav"

3o
"label-1435480301706092544": {
"results": [
{
"duration": O,
"objects": [
{
"result": {
"ESTIARER " "EBEEREINERANET L, ",
TEAE: AREELC
}y
"color": null,
"id": "wavesurfer eilaet9uvp8",
"start": 2.3886218302094817,
"end": 4.635545755237045

"result": {
"EIARIGER . B EMRANBSIINERNE 2, ",
vv%ﬁ ", "*/-_T‘EZ n

b

"color": null,

"id": "wavesurfer k139gnlb2k",
"start": 5.698280044101433,
"end": 7.348048511576626

]I
"empty": false

=HHMiR A
EIRBASREIBE—REIMRBANXANE, BENT]PURITHENRSITE,
o WHGS
BFEIRAE,
o HURLEMN
o EWIAEIRE
manifest VAN ETHIRERE —EHE, BETHIEYAE AsourcexE,

{"data": {"source":"oss://tongxin-1ly.oss-cn-hangzhou.aliyuncs.com/iTAG/audio/1.wav"}}
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o IR
manifest XA ETHIERBBNINEER—ELEN. BTHIENSONEHINT,

{

"data": {
"source": "oss://itag.oss-cn-hangzhou.aliyuncs.com/tongxin audio/14.wav"

}I
"label-1435448359497441280": {

"results": [

{
"questionId": "1",
"data": "EIESMRRBINERAS, ",
"markTitle": "BHIUIRBILR",

"type": "survey/value"
}y
{
"questionId": "3",
"data": [
"AREEL,
"iREE2"

]I
"markTitle": "Zi%&",
"type": "survey/multivalue"

4.2.6.6. BENXER
MBEERTE (TAG) BHNIFHTIERETEFEENENR, AIERTESN, BHoEFREENXNER, &N
NN BEEXERNEIBEM,

o NMAHR
BB ENRERR,

o HURZHS

o HAHIE
manifest MHNBTHER—ERE, BSTHENFRERNRE, ELIRESE, KUARER
FR.

{"data":{"picture url":"oss://tongxin-1lly.oss-cn-hangzhou.aliyuncs.com/iTAG/pic/13.3pg"

ext": "MEEBBEFARRETEASF, RNRIFMERITE"))

o IR
manifest XA N ETHIERBBNINEER—EER. BTHIENSONEHINT,

{

"data": {
"picture url": "oss://itag.oss-cn-hangzhou.aliyuncs.com/tongxin pic/13.jpg",

"text": "MEEBEEARMEIITEASF, RNRIFMERITE"

}l
"label-1435504604476547072": {

"results": [
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{
"questionId": "1",
"data": [
{
"id": "e0755602-b90£f-4d15-a1l1d-8951e001****",
"type": "image/polygon",
"value": [
[
281.0181818181821,
451.49090909090916
1,
[
281.0181818181821,
1116.7636363636366
1,
[
829.927272727273,
1116.7636363636366
1,
[
829.927272727273,
451.49090909090916
]
1,
"labels": {
"boundingbox": "FRE2"
}
}
1r
"rotation": 0,
"markTitle": "HE3ERR-IMG-3",
"width": 960,
"type": "image",
"height": 960
s
{
"objects": [
{
"result": {
"NER": [
"ARE T
]
by
"color": null,
"id": null,
"text": "SEEIRM",
"start": 4,
"end": 7
}
1y
"empty": false
by
{
"questionId": "3",
WA _w . uirEEIECNERGhME
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‘adid LFERERTREAAIER
"markTitle": "XZARZA",
"type": "survey/value"

"questionId": "4",
"data": vvﬁfﬁzzzn ,
"markTitle": "ERYERA",

"type": "survey/value"
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5. ARZ2EZ5TH
5.1. AP| &
5.2. SDK&#

5.2.1. B UM ath

5.2.1.1. PAI-EasyVisionfai /i

PAl-EasyVision (Mt EREIEIRE AR ) BHSHER )L RTNINGE, SEZPHENMENBFLE

FEREMEERN SR HNBETER,

BEREZFIFANRELR, HEMEEARABZXBAKRMEFWANBANER., ¥FAREANBFAET

B, RGMEZAREFIVEERAGTERS M, TEMREUTIAANSFE:

o REZIJIEERBALAMAT, MAEMATHITDebugMES.

o HMAIEMEMRMR, BEREREBNATEEREZEAXENE,

o ELGMEEMEMCATELZWNRSEMIR,

o HIEBIREMAKRE.

o FEPALLEEFERFREEFE—ENEIMNBIEMK,

A, PABEY T—EAEERS ANCVEIEIELPAI-EasyVision, S7E#EEICVELFRFF A& 2 MR i E2 A1 s s B

HRBAFEF, PA-EasyVisiontZ O BENRIIEESR S AN, MEREREEEA@E:

o SHAMHEE
HEMEESHSHM, PA-EasyVisionZFE M SES . BERERUIFHRNEFHINEEED, HIEE
=ETHIRIO, MAE. HRBELMUNTERZERRE. B, &KTJLFEPAI-StudiosPAI-DSWEZ IR
1% th{& FHPAI-EasyVision,

o MHAEESE
BEEHETPAFTFNSHAHSIE, 8EAANIIILG. FRRAACREESERES, KENERHE S X4
o] EPAIN ZEZREMEREMARIE, B, RSEFIRTFR{EAPAI-EasyVision,

o BAFEESE
BHTAEEFREEE LIIKTRNER, BER TPAIRMHEHEE (HIIIOCRER) |, #HMmEEFA
FINEREE A

)
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PAI-EasyVisionfEModel Zoo &t LT T KENEEY 7, EMSHERAILETUNEES, BZFFPA-
VIP, PAIGEELRPAIFDSWEMTEFRRAAR, UHBRSEXRBAFPHNEEZ K, PA-EasyVisionRER o] ANA
HRARKEBELTUESE, IHFLZEFHIENREELLE, B, ETFPANRSARAMERMIAI
BE, FERINGEEE/N, ERMIEPA-EAS BTN, Lt4, PA-EasyVisionszisBEXIIZGmMED,
LMEE BEBNINEEMM L TIE, PAI-EasyVisiondd BAZERM AN TR,

e PAI-VIP
Interface ;
r
Classification P
ModelZoo
Video
OCR action
classification
R
e
Model Backbone Head Losses
Componet
L J | Easwiision | | Eagyvision
eas
- ~ predition
Data Datalo Mm":“’ : Lo
Related
’
............. F\
PAI-TF
Compute Distribute Mixed Auto
PAI-TF PAI-EAS
Engine training Precision Compression
- vy
Training Prediction
S
o SRM

ZRIAFPHE, BLEAFPAFEBIHENRERERMERIL, SNAFPAEEMNBERRIIZNM
MES, ANAFRAEERHPAFEasyVisionBEA#ER, FILEM D TEREREE, BEMII%.
Ilt, PAI-EasyVision3zZi5i@3PAI-VIP, PAIGRSELPAI-DSWA B,

o HBEMAL
KFEPAITFHEIBGETT T AVl MR, XRSHENENZS k. NS RAHRETAR . BIX
R B TInferenceN B, BREERURERERESN.

o JHEPAKRIZEA
PAl-EasyVisionst#PARRIC I &, MBI RENZKIETR, HEMIGPARRCEN X HKiERN
TFRecord, MM THEXESIIZ, LIk, PAI-EasyVisionigft 7 FEHHIRIE BER, BFEIIZ%KE )
Y RINGEIRE,

o SMHIELTN
PAI-EasyVisioniZ2t SHR/K LN RS, ETIREPA-EasyVisioni)| FHIERHITEEAKIELE, /M4
BENEXFZSNZSELEME, BENIERRELRKELIE, RARSTRHERE, i, BLMNEFH
FEEXEMEZRE,
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o WIETELIRSFEPAI-EAS
T iESr~HSaveModel, AP TTUBTEARENELXTNNVS RS, EEY, PA-EASIRETIEKH
ELTUNARS 8BS, SLHL T PAI-EasyVision EAS Python Processor, AP R EEEE & X4 i BEEE i
WREREFES, BT EIRAIE,

5.2.1.2. ¥RiFE 3 iR BH
5.2.1.2.7. X E R A

MREFERFECHEIELENTFRecord, MDA EBXHERAPARTER, BEMTFRecord, AX
AENBIREXMHRB,

CSVERE T .
FR HiExE ik
#HEID INT HHREIRIR
R JSON BEE A URL
MEER JSON REER
B & E
HHURID, RIAEURE, RS ER
1, (" url"": ""http. //a. jpg"" P,y ""Option"" . llll;F;ll‘E\ll" }
2,"{""url"":""http://b.Jpg""}", " {""option"": uuj:}'h;ll‘g‘nu 3o
MEERFRIRBNT,
{
"option": "iFEE" + B,
}
SEEE 2R ES
#HURID, RIAEURE, RS &R
i, T (T PEEl TP s Pt s //a. Jpg""}", "{ [""option"": v-v-?)ﬁl,ﬂﬁun, ""option”": uu%1ﬁﬁEuu] 3
2,"{"ryrinn.n "http://b.jpg" nypn o wgpn "option" non ";FF.-E\" "o "option" wen "%‘;Eﬂiﬁ?i’il—t" ")

IS ERFRIRBUT,
{

=n|

"option": ["{FER", "BHE"] + BIA#RE,

2z Rl
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#H#IRID, [RIakIE, RIS EE

1,"{""url"": ""http://b.ipg""}", " [{""text"":
306l 73, =i pann, Swn3p A dganl Swuo gD pTa,
"1}, {""text"": ""{\""class*\"":
6"", ""608.81"", "M366.31"", ""606.95"",
2,"{""url"": ""http://a.jpg""}", " [{""text"":
338.35"", ""g.53"M, "n700.16"", "Mg.53"", "v700.16"",
"Urext"": "M{\""class*\"": \""Fl2\""} ", "rooord"":
4.00"", ""218.03"", ""99.84"", ""26.88"", ""99.84""]}]"

""347.69"",

""360.73"",

MEERFRIRBNT,
[ # MiEFIR,

"text":"{\"class*\": \"ZJ1\"}",

"coord": [
"338.35",
"g8.53",
"700.16",
"8.53",
"700.16",
"50.35",
"338.35",
"50.35"

"text":"{\"class*\": \"FZl2\"}",
"coord": [

"26.88",

"64.00",

"218.03",

"64.00",

"218.03",

"99.84",

"26.88",

"99.84"

B4 53 &
T E

R ID, [RIGHIE, S &R
1,"{""http://a.jpg""}","{""ossUrl"":""http://ossgw.alicdn

IEERFRIULBMT,

0|

""{\""class*\"":

\" ||;§%|J2\u wpnn omwegopdn .

IIII50-35"II,
[""26.88"",

llll282‘O7HH,

# YMEESI, JsoNFRFE,
+ MAEEEINESIE, x1,v1,x2,v2,x3,y3,%x4, yio

.com/a.png""}"

\"";s%ul\""}"", ""coord"":
""333.73"",
[""342.11"", ""723.32"",
""730.76""]1}1"
"{\""class*\"": \""%'7’1']1\""}"", ""coord"":
""338.35"",

""64.00"",

[uu

"n5719, 45"
""349.5

[nu

v|||50.35""]}’ {
""218.03"", nng

73
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HEEFSIPAI NBREIRNETEE- FLZE5T

"ossUrl":"http://ossgw.alicdn.com/a.png"
# MaskEIF#itt, MaskEIRAPNGIRIN, FE2MEE (0FFR) REFXFIER,
# BUEMOEInum class-1, F—F@EENBackground.

XZFiR7
FERIBID, RIAIRIE, MAER

l,ll{llllurlllll: ""http://b.jpg""}","{""text"": lluXZklnn}ll
2,"{llllurlll": ""http://a.jpg""}","{""text": ""22&2""}"

MEBRFRIFBUT,
{
"text":"NZAS1" # FIRFIAR,

g gl

+EIBID, RIAKIE, AER

1,"{""url"": ""http://b.gpg""}", "[[{""text"": ""{\""direction\"": \""EEEAE\"", \""class*\
g \POE NI, Oy [DTHEE, TEUY, TS SETT, DIERA, AR, SRAEH G DR, e,
""282.07"", ""333.73"", ""519.45""]}, {""text"": ""{\""direction\"": \"EHEE\"", \""clas
s*\": \wuBllo\nmywn  mmooordnm: [MM342.11"N, "N723.32"7, ""349.56"", ""608.81"", ""366.31"
", ""606.95"", ""360.73"", ""730.76""1}], {""option"": ""JKEBEAE""}1"

2,"{""url"": ""http://a.jpg""}","[[{""text"": ""{\""direction\"": \""Egﬂiﬂ—F\""/ \""class*\
mre \nEERII\"y, "meoord”™: ["M338.35"", ""8.53"", ""700.16"", ""8.53"", ""700.16"", ""50
.35"", ""338.35"", "v50.35""]}, {""text"": ""{\""direction\"": \""JEZBEAT\"", \""class*\"":
\"nER2\"" ), "rcoord"": [""26.88"", ""64.00"", ""218.03"", ""64.00"", ""218.03"", ""99.84
v, ""26.88"", ""99.84""]}], (""option"": ""JEREBEAT""}]"

MEERFRIULBMT,
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[ # XFT5IR

"text":"{\"direction\": \"[REBEAT\", \"class*\":

"B\,

# XFITIRE, JsoNFERHE, HAdirectionRIAXFITHME, class*RnHEil,
"coord": [ # XFITEEEMAEYR, x1,v1,x2,v2,x3,y3,x4,vbo

"338.35",
g 537,
"700.16",
Vg 537,
"700.16",
"50.35",
"338.35",
"50.35"

"text":"{\"direction\": \"JRZPEAT\", \"class*\":

"coord": [
"26.88",
"64.00",
"218.03",
"64.00",
"218.03",
"99.84",
"26.88",
"99.84"

"option": "[EREBEAT" + BUAEREHR,

BRBASARTET. EEH L. EHBERERHA,

i 2 ¥ B9 3 = IR B

YR 1D, FRIAEURE, RS &R

1,"{""url"": ""http://b.jpg""}","[[{""text"":
IREBEAAN\"", \""class*\"": \""ZFI1\""}rr, vreoord":
nN282.07"M, "N347.69MN, "N2g2 Q7"N, "M333.73"M,
XA2\"", \""direction\"": \""[KZPEAHF\"",
b TR, 3P, SNZAG BENN, UUEEE.ELVY,
{""option"": ""[REREAK """} 1"

2,"{(""url"": ""http://a.jpg""}", "[[{""text"":
W BEEREET A", \"rclassr\mr: \mrEBII\ T, mncoordnh:
glss N gl Vi S g s R 5 RS e R s g RS
", \""direction\"": \""[REBEAT\"", \""class*\"":
L00"", "218 03", "We4 QOM", "M218.Q3"W, 99, g4un,
AT

W Telagg=\ 7w g

""366.31"",

DI\ TP Eszie\ TP g
[""306.73"",
"N519.45M0 Y,
\"rFER2\" )y, "reoord
"ME06. 95",

M\ e\
[""338.35"",

0T
\"nERY2\r e, v eoord"
"n26.88m",

\"ZHI2\"} ",

\" "izkl\" ", \""direction\"": \
""517.59"", ""324.42"",
O\ mEex AT \mn
[""342.11
""730.76""1}1,

{ N e,
"n360. 73"",

\""32$3\"", \""direction\"": \
"Ug.53"", ""700.16"", "
AT ekt \ s \WHITZA\"
[""26.88"", ""64
""99.84""]}], {""option"":

75
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IEERFRIULBMT,
[ # XFTFIR

0|

"text":"{\"text\": \"y$3\ll, "\"direction\": \-vE%BEﬁ‘F\u’ \"class*\": \"?55'1']1\"
# XF{THRE, JSoNFRH. HFdirectionRNXFITHA, class*FTRnEdl,

"coord": [ # XFTEEEINREHR, x1,vl,x2,y2,%3,y3,x4,vbo

"338.35",

"8.53",

"700.16",

"8.53",

"700.16",

"50.35",

"338.35",

"50.35"

"text":"{\"text\": \"XZA4\", \"direction\": \"JRZBFAT\", \"class*\": \"FF2\"}

"coord": [
"26.88",
"64.00",
"218.03",
"64.00",
"218.03",
"99.84",
"26.88",
"99.84"

"option": "REBEAT" + BiEERE#HR.

BRBASARESEHET. REH L. EHPBEREBHA.

5.2.1.2.2. TFRecord#iE & #

PARRM S FhEIRIGIRINAE, TTLUSE A XA RIE I ATFRecord3X 4, MBIl ZRA M #HTREIN 4.,
MREIPAR BEIRE T A HTHERE, WRRSBAMNERRCER MY, Ko EREBIURRSRAN
S TFRecordX ., MRBIEMFSHTHIBIRE, WEEEMAPAGSRIRIE XHEEAPARRIEX
.

BRAERE R SIRETE
EAPAIB SR E A A XRE K SIREN KNARIC X EIZ AT FRecordBRAIMT .
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pai -name easy vision ext
—-Dbuckets='oss://{bucket name}.{oss host}/{path}/'
-Darn='acs:ram::*******:role/aliyunodpspaidefaultrole’
-DossHost="'{oss_host}'
-Dcmd convert
-Dlabel file 'oss://{bucket name}/path/to/your/{label file}'
-Dconvert param config '
--class_list file oss://{bucket name}/path/to/your/{class list file}
--max_image size 600
--write parallel num 8
-—num_samples per tfrecord 128
--test ratio 0.1
--model type CLASSIFICATION
-Doutput tfrecord 'oss://{bucket name}/path/to/output/data prefix'
-Dcluster="{
\"worker\" : {
\"count\" : 1,
\"cpu\" : 800

M F R A
fEAIPAIR SR L FHRMIRB AR X HF IR AT FRecOrdMIRAIAN T .

pai -name easy vision ext
-Dbuckets='oss://{bucket name}.{oss host}/{path}/'
-Darn='acs:ram: :*******:yrole/aliyunodpspaidefaultrole’
-DossHost="'"{oss_host}'
-Dcmd convert
-Dlabel file 'oss://{bucket name}/path/to/your/{label file}'
-Dconvert param config '
--model type TEXT END2END
--default class text
--max image size 2000
--char replace map path oss://{bucket name}/path/to/your char replace map
--default char dict path oss://{bucket name}/path/to/your char dict
--test ratio 0.1
--write parallel num 8
--num_samples per tfrecord 64

—-Doutput_tfrecord 'oss://pai-vision-data-hz/test/convert/recipt text end2end/data’

AN YIRS
ip £ S #1588
o
28 sExE R %iﬂ% BRiAfE
cmd = WAIRER & A convert, STRING convert

77 > MHRRA: 20220117
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NBEIRHKZEE TELZE5TE

buckets

label file

convert_para
m_config

output_tfreco
rd

cluster

iy

Jali

iy

iy

iy

I AEIANZ MBucket, PAEIGES (,) R, 80
Bucket WM IEERI L (/) &R,

PARRIEN #FEY0SSEE 2, BARRNRBPIBESNIFEXL
gV,

BRRESH, #BBESLTHERE. Z5H#
5convert_config&#ugiEE—ANT],

B TFRecordBi4g,

DA ERSHEE.

convert_param_config2#ix BRI T,

S

Eitipu

SHE
i

“0ss://
bucket_n
ame/?
role_arn=
xxx&host
:yyy”

"oss://
bucket 1
/?
role_arn=
xxx&host
=yyy,05s:
//bucket
_2/"

0ss://yo
ur_bucke
t/xxX.csv

parama
valuea —
paramb
valueb

oss://yo
ur_dir/pr
efix

JSON#& =
Fr s

SHIER
2

BINME

HY

%

non

non

“I\" wo
rker\” :
{\"” count
\" :3,
\" cpu\
" 1800,
\" gpu\
"0,

\” mem
ory\” :
20000}}"

BNE
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NBEINHEREE-HELAESEE5TE HLEEF S PAI
=N =
s EES SHEE mum
% =

R HER T OER%, BESRE:

e CLASSIFICATION : E&A LY ST

e DETECTION: #4483

® SEGMENTATION: ENX A

e INSTANCE SEGMENTATION: Instance# &l

e TEXT_END2END: #Z|iOCR

e TEXT_RECOGNITION: BT FiR3!

e TEXT_DETECTION : X Z&i

e VIDEO_CLASSIFICATION : fRi$ 2

del t = STRING
modet_type = e SELF DEFINED: EifE N i&# &
@ 8  model typeEMENTEXT END2ENDE;
TEXT_RECOGNITIONBY, char_replace_map_path
#default_char_dict_pathZ#4%
B, model typeEUE
JIVIDEO_CLASSIFICATIONEY, decode_type
sample_fps. reshape_size. decode_batch size
Kdecode_keep_sizeS# £,
oss://pa
class list file = HRDNRXMHEER, XHRBSTERAAERETEE th/to/yo .
- - B e E, ur/classli
t

ML EESZILLE ., MREERO, NEFEEERESR A
test_ratio & IR, MREVENO.1, NFRR10%MEIEIERRIE 0.1 0.1

£,
max image si BR&XORE. MRBEETZEH, WABRFSHE None, BJ

-MAgest = Resize/sF ATFRecord, MTITAEME. REMIEER  INT TR
ze .

RE, =t
max_test ima - Fimax_image_size, FFREWLHIE, INT Hmax_im
ge_size age_size}

RN KT i EF: B8y
default_class S ,i.!fkle?JJ%ﬂ{, #Eclass_listh KRB AN NS STRING None

ZER.

SEREET, SELETOWETBOSHEIDE, £ None, H
error_class & . ’ = v STRING FMEEZ

Sk, 2%

REXAEHR, RETRUEE, S75%%58B0xEl None, B
ignore_class & N e ' STRING FMEEZ

HhW R, P

79
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e_F>

24

converter_cla
ss

seperator

image_forma

t

read_parallel_
num

write_parallel
_num

num_samples
_per_tfrecord

user_defined_
converter_pat
h

user_defined_
generator_pa

th

generator_cla
ss

char_replace_
map_path

default_char_
dict_path

decode_type

sample_fps

reshape_size

iy

iy

iy

iy

iy

iy

iy

iy

P
BIREAIR,

2R, BFRERBSplt,

TFRecorddh B FHIREH R .

I A,

BSTFRecordH &%,

S/ TFRecordZZE R #,

BEXconverterfCiB 842, IFHTTPHOSSEEE., Al
#http://path/to/your/converter.py,

BEMXgenerator{lBEE, ZIFHTTPZHOSSEEREZ, i
#nhttp://path/to/your/generator.py,

BHENXgenerator&

FRBG BRI G, KAV, B3MTHI:
e original: R=FEfF&,

e replaced: HZRH, AMEMreplaced®
#original,

FRHE DR XHER, B—TRE—IFH, SBKTHNF
FFIDAk-1

MmmREE . RETEA:
® 1: Intraonly

® 2: Keyframe only

e 3: Without bidir

e 4: Decode all

MR,

HH BTN,

SHER

STRING

STRING

STRING

INT

INT

INT

STRING

STRING

STRING

STRING

STRING

INT

FLOAT

INT

BINME

QinceCon
verter

None, Bl
RIEEIZ
5

jpg

10

256

I

I

%

None, Bl
TEEZ

None, Bl
TEEZ
2H,

224
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B SHEE

s 5 ik = A
= N 5

2% Ji :: PN Et N
ﬁesci(:Se_batc = HkDecodeF B oh#BatchK/\, INT 10
decode_keep = AREBatchthOverlapBI i £, INT 0

_size

5.2.2. TensorFlow{E {5/

5.2.2.1. PAI-TF#f A&

PAFTFERERITEFEEPAINTIERERBHVREZINEHRER, MARETensorflowtI RZFHF L FEIR
IR, #EHN—Fm. PAFTHRERSK. SHNBE. £BHERE. GPURIRSI REBRELTNFH
=

5=
Tensorflow2Googlef MM FFREREFZ I T EIEL, ZIFCNN, RNNRLSTME LA M EER, 3HE
E. BBRXASNIEHEE SR ERE, TensorflowlihgiE=E BB K, HIBESERENAP, 23|
VRNEEXE,

PAFTFRMIE R EFAPARTERERBEVFEEZIINENE, MUWEETensorflowl RiZHFF & FiL
TE, #HHN—%=5., PAFTFRSEAE4 TensorflowlIRR, HEEFS T KEFIHSHMREE MM
H, BEl, PAFTFERERE=HE¥SIPAI. 12 =E-MapReduceZ =@ &R,

iR
PAIFTFF= @BV RN T :

o RS
MaxCompute2MIEZBEHAN KEXAHETEE, EXZBTHACURNMNAFAE., PAFTFENEER
#EEMaxComputed fEATensorFlowt) it EiEZR, PAFTHERBNIAPISFRIRA—E, ZolIEZED
TensorFlow Training Script & O /E L ZE MaxComput e i+ B EEE 1T,

o NARNAEE
PAIRIRMLESNHERIR, FIENITERFE®EIIGPU Quota#{TEIE, PAFTFIELEHEETEEN
PR RERANSRAEZERARNE. SABIERPAFTHELE, TEEOEEEEREIHIEGPUYIEE
Hl, PA-TFEABRERGPURTRIEIE MIRRENSNE, MEIEWMNERINSEM.

o £FIEREE
LIREERMaxComputeit &5 28, EaAE— N E @R SOLENFIPAI-TFHEL,
MaxCompute® Bit HEEE RSB KEPA-TFHEN BFEE EMEMAIGPUERE, HEE T CPUEEERIHIRE
FRAL TR E Ml AN E F GPUSE B AOAR BY )I| ZR1E ML ERE SR,

o GPURMLE
PAFTF S AREF (Operators) IEEZHEMCPUHGPUL, ETFTGPURMST, BEZERABENN
GPURMIIREEN, PAFTFSBEEN D BRIBFENGPUREHME E/EUHRERE, NERMEBNGPUENR
gpu:0. gpu:l...5,

o EARELIN
PAIRRIRM TIES TN RS PAI-EAS, RO LUGPAIFTFl R NER — RS EELATNRS . £8
FNRS ZF BN B, RHNEH. A/BlK. SELREENSHE,

X BPython=AF
PAI-TFEZ%E T NumpyRSXEE LEIPython=4 %, B AETensorFlow/El h BESANBXHNE,
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5.2.2.2. PAI-TFARAAR

PAFTFRZREZIHEES, ZiEsMiERH)%, & AERPAI-Studio, MaxCompute ConsolelA &
DataworksBFF &1 s iE A PAI-TF,

155 FA PR 51
BT RA SR M R APALTF,

{EFPAI-Studiol@ FHPAI-TF

1. BRPAIConsole, EEMSEME, BEERF LML > Studio-TJREEE, HAPAITTRULE
AT

5% sghe sghe £62 CEm 12 v dtplus_docs gaoyuan 202058258 1643 EANEED
TR (Studio) D

EMEN, ENEERREMEENL (FHE) , HFBGPU, PAFTHES REEEGPURIRPIELT.
2. BHEREREINHANRZES
3. ENBEZEIPAIREANAEMNSHE, BEFEHR,
4. BEHERGE > TensorflowB R 5 E B NERBIE .

TensorflowE 552

5868 AR

MIEREHIE EEVE

BIRELRE TINHABAEIE, Bl LB ERRE T #BPATFRAZE,
BREGZETHREGEECTar1 00K ERE, HATAMCFAR 1056 P EREREURFAE

5. BREMBRREMFENSR. #HAURMESH,
6. BEWE, HASLRITE,
RN TEAR,



https://pai.data.aliyun.com/console?spm=a2c0j.14094439.2473140700.console1.365e32b2rwx4mV&projectId=&regionId=cn-shanghai#/
https://help.aliyun.com/document_detail/51800.html#concept-2326265

HLEEF S PAI

IEOSSEEE-2

i
@]
[¥5]
) g
i

|| TensorFlow-1

|| TensorFlow-2

WEERENT
o BT LAEFA 0SS MaxComputeREAKIRIR, HBEBFSNPATFIEIOLHNE,
o WATIESHI, BEEFEHEKRSEFPAIEZEIOSSHEIRHINIR, HBMT:

a. EHLBEIPAINELMEME, BHRE.

b. EERIRE X, AERNHNBFEIEIMENOSSHEEIE.

BEigE
V] EaEREPMML

OSSRy

FREEIKRSER, HEREREHITOSSER

o MNELFRFEANEIRER, BEEEKTensorFlowsicheckpoint 3 B 2 0SSHcheckpointBIT], T

S}

83 > MHRRA: 20220117
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HLERF3IPAI

NBEIRHKZEGE TEZES5T

(| & mossza
o
A

‘l TensorFlow-1

O

[
NEZLE e E S

nE

| I EOSSEEE-2

TensorFlow-2 |

24

Tensorflowhg 4

Pythonft 8 3244

PythonE XX

OSSHERIE

EEXHESRAFAEEXSH

checkpoint@m i BR/EREAA
BR

MaxComputefi i &

BESQLES

EEvHEsERrEEsn O
]
checkpointiEt ERAERSAEE @
EENECHES [ ]
MaxcomputeSitH=(eTi%E) ()
ESSOLEaEE)

BOLMRBEAEIEESEN
Tensorflowhr 7,

BRERRTHRBREOSSER
T, MRERIEXH, WEEER

tar.gzi8 XN EHEE.
@ #m\  0SSEES M

mENTFE—XE,

MR HEREtar.gz E%
&, NFEZEEEANRPythonXX#,

B NBYOSSHbilt,

RO LA &3, 7EOSS Bucket
iR EE S,

%% B CHI0SSIE 2 Sk EIUR

2,

MaxComputefi it XN AR ELZE
BNE, FERENEREREES
RBEPHHEHRZR—,

MRERBPHBERAFE, WE
B RAERAZRIETEIZ
S
BREBEUSETFHMARITRINT,

RBIERIBEGA create table
iris output (f1 DOUBLE, f2 D
OUBLE, £3 DOUBLE, £4 DOUBLE,
£5 STRING);
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NBEINHZEE HELZES5TE

HLEEF S PAI

0

i
m
W

BRATHEVETRANK

DA SHUWTRATR.

BHESHRL

g Eworker GPUE#

EEworker ™ML

EEpsT™

{#AMaxCompute Consoleid FPAI-TF

MaxCompute2 T E = BIfFlIREURITEF A, PAIRE FMaxComputeZiZIA TEREFE S, PAITFIILL

P!

[

BITEVHRAREK,

iR

HERSEHE.

S PMworkertGPUE#

B8, worker™MR3, BE
worker GPUR#H2, NEEE
A 3*2=6 ,

AHIUENINENE,

SHRSHBHNY, BERBE
worker™MH950%.,

fEMaxCompute LI+ EIETT, A/NTABNBU{TE FMaxCompute Console TRIZ{TPARES .

REEMIPAIN G BERS

. REFHERRE

i% (odpscmd)

SFB2EXH.

{EFDatawWorksHF A& =@ HPAI-TF
1. BRDataWorksEIBIB44S .

2. BEERIE=EREINHANBREFLR.

DataWorks 5PAI-Studio AT, 2T BN EEFEKEMaxComputes| 2, HikE

3. AERIEA A NE, RHEER, &
4. EEFET RMEENT RER

WEDRZE, BFEXUBRUSRRE, FHESROZSHE,

, 7 AT LAME FAMaxCompute Consoles RiE4T

MaxComupute Console@— Mo LMEFRRNH ST IR, B THHARE, #FHES
, WOIAHEANRSITIR, BAPA-TFGLETHA, #1EES

#¥MaxCompute > ODPS SQL,

PRERURBIRIXG RS,

PAIFTFES

B ER,

85
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H.88FSIPAI NBERINHRmEE- FASESTE

5. EFIBERTHPABRLSESQUEERE, HETEERET,
BT,

[5a] esta ® (5 fengxing [5a| shequdemo_2020_02_11_.. [oi] rec_data

O 5 o [ ® |6

PAI -name tensorflowlB@_ext -project algo_public
-DossHost="0ss-cn-beijing-internal.aliyuncs.com"
-Deluster="{\"ps\":{\"count\":1}, \"worker\" : {\"count\":2,\"gpu\": 100} }"
-Dbuckets="o0ss://pai-online-beijing.oss-cn-beijing-internal.aliyuncs.com/cifar-10-batches-py/"
-DstdoutDir="o0ss://demo-yuze.oss-cn-beijing-internal.aliyuncs.com/autocross/stdout/"
-DsummaryDir="oss://demo-yuze.oss-cn-beijing-internal.aliyuncs.com/autocross/summary/"
-Darn="acs: ram:
-Dscript="oss://pai-online-beijing.oss-cn-beijing-internal.aliyuncs.com/cifar_pai.py"
-DcheckpointDir="o0ss://demo-yuze.oss-cn-beijing-internal.aliyuncs.com/autocross/";

5.2.2.3. PAI-TFHES SN B
PAITFR2REEIUEIESRE, ESHERIILK, AXABNEBPA-FTHES S RINGSSHABEXI0SE

PAI-TF&HE S

R T LATEDataworks SQLTY m & MaxComputel s TR P iRERPAG S KIS, PARSRESHM
—[;O

o

\

+ ERREAT, FERBEUISFERIGESH,

pai -name tensorflowll20 ext
-project algo public
-Dscript= 'oss://<bucket name>.<oss host>.aliyuncs.com/*.tar.gz'
-DentryFile='entry file.py'
—-Dbuckets="oss://<bucket name>.<oss host>.aliyuncs.com/<path>'
-Dtables='odps://prj name/tables/table name'
-Doutputs='odps://prj name/tables/table name'
-DcheckpointDir="'oss://<bucket name>.<oss host>.aliyuncs.com/<path>'
-Dcluster="{\"ps\": {\"count\":1}, \"worker\": {\"count\":2, \"gpu\":100}}"
-Darn="acs:ram: :******:role/aliyunodpspaidefaultrole"

-DossHost="oss-cn-beijing-internal.aliyuncs.com"

SHIRBM TR,

W

# ik hl BONE

HID
B
{P:é




NBEIRHZEE- FLESE5TE IESSSSTY
¥ iR 7~ HINE ERWIE
RFEEEHITNTFEER
A&, scriptfyigt
A file:///path/to/fil
e B project name/reso
urces/resource name o
file:///path/to/file
REITEER,
TensorFlowiE B 4 oss://demo-
(python) . #8140 yuze.oss—cn-
script Lk beijing- =
o AT internal.aliyun =
. /d fm/d
o AMiarts (gzipEMm, o
¥ R&Atar.gz) T
® pythonX#
%
A oss://..aliyuncs.co
m/.tar.gz B oss://..a
liyuncs.com/*.py o
N
entryFile MRscript2—Mtars, WE main.py ?ﬂnliscgﬁ)%iial o
B EKIEE . . ’ 5 =
B ZESHEEANORMA =i e
@ Abucket,
MREASMbucket, NFE .
buckets LUESHH, S bucket/R S =
B R ncs.com/
cables WA, WREMSME, W odos:///table _
BENESHEF. s/ “ =
odps:///table
) %, N
outputs ﬂ;ﬁﬁgiﬁmg TR s/ odps:///tab x &
= R o les/
87 > XRYBRA: 20220117
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24

gpuRequired

checkpointDir

cluster

enableDynamicClu
ster

jobName

maxHungTimeBef
oreGCInSeconds

A IPAITFZ R clusters¥, R LUBIZSHIEEPSHMWorker#(H . clusterf9t8{AJSON, 5|SFHFE

Y, =T,

i

[

ZBHREIBITsCript S8R
EEMINEHANRSRES
EEGPU,

FKINA—3KR, 200%RREHIF
25kK, ZMBERER T EMN
NE&ES, SNESESE
Cluster, INRBIEITEM
CPU, TILL¥gpuRequired&
HERENO (ZMERZE
TensorFlow1120) ,

TF checkpointB®

PHRETER, FEES
LTENSARGSESHE
i

EERBITHE Nworkers
mfailoverfynag,
LHiZSHIRE

A truelt, worker?s & HELEL
BNSHERAE, JlZjob
AeEMMEM,

BEREELRER, BTFE
SRR IF AT B LR E X ST
B9 BRI,
SHENR—TMERXNFR
B, BEA test ZEMF
e,

1R RAE L B G -
DmaxHungTimeBeforeGCInS
econds2#, BFREBG
B & B MR E| GPUAZIRTS
HRARENE,

ZSEIRE RO, WXAZR
IEE,

il

100

oss://..aliyu

ncs.com/

{\"ps\":
{\"count\":1},\
"worker\":
{\"count\":2,\"
gpu\":100}}

® true

e false

jk_wdl_online_
job

3600

ZANE ERWIE
yes

@ pm

FR{ERPAI

mEI

HES

/5, PAIGS =

g 2B

FRI AT

B GPULIAR

£ LM

7o

&

x &=
false &5
% 2
3600 &
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HLEEF S PAI

"ps": |
"count": 2

b

"worker": ({

"count": 4

HoSONBEE Nkey, Blpsilworker, M keyX A BIBESMTER.,

gpu

cpu

memory

I0&#
048 % B 5N T £ FR.

outputs

buckets

checkpointDir

% BAE REIE
psEiworkerfi# £, % =
psEworkereB EHIGPUSER, EVE100%R fg;ff E{Jgpfﬁ?ﬂ‘

. fRworkertgpuEic EX0, T o) \ %}(W)&ra;rx B
RHESKBEEHREN100, LUREAE. 10%pu,.. o
pssiworkerdBEICPUKE, BUET00RR &
psEiworkerfBiEHIRTE, BUE10057R100 30000 &

EiEipu
AT iEEFEIZMMTableigZ,

AFIEEEANTablels2, MRFERESNERE, TUERESHE.

e FHKXETablelEEEX: odps://<prj name>/tables/<table name>

e FXFTablef&FE: odps://<proj name>tables/<table name>/<p
t keyl=vl> ,

o ZRH/XEKTablelEER: odps://<prj_name>tables/<table name>
/<pt_keyl=vl>/<pt key2=v2> ,

BFEEERBEZIAIO0SS bucket,

S5H#thMaxComputeIOARRE, EH0SSEER Erole_arnflhost,

RO LAERPAl Console, HABANFES, EHHRZIPAINENEN S
B, BHRE, BEERKRER@EMNOSSHIEEN, KElrole_arn,

BTFIEEE LS5 AO0SS bucket,

5.2.2.4. PAI-TFEUREIO A XN B

89
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HLERZSIPAI NBEINHETEE- A LZE5TE

PAI-TensorFlow3Z 35 B OSSXY &R Z 4 HE M MaxComput e R H3E .
O SSHR
*iniE E::p

1. BJ#0SS Bucket,
BIFEAYOSS Bucket I XIHFE S GPURIH B ERBXIGEE , HUIREHITBN &R E

HERIRE 0SS ZHME, BEETHAZTERIAEEEA.
ERREZILIZHIE

B, BIESTELEHEE gl FE AEFBOSShHAIREHIINEE,
0SSHJBucketdr,

2. SISk, ARHIERR. LEKIE.
BROSSERG, SIEXHR. ARMIEE RN LEHE.

HIRENERESIF A DPES 0SS Bucket AR, FEZFAliyunODPSPAIDefaultRoleZR

OSSR GERAEBAMNREIKS, EEES NS EIN 584 Designer,
RIS F A5 80SS IR :
1. EPAI-StudioInBRE, BEAMEREENIRE, BEREARSE,
2. ERARENENOSSHH SN K, HohEiRHES ST RMRENOSSH M
EEEE, EMESNTABARE.
3. EHASHEE, 85I RAMAE T8N
4 BERBEER,
SRR BIEHRIR
OEPSﬁﬂ?ﬁEﬂ?Fﬂm%?ﬂﬁwﬂﬁ i - _—
RAM?XE& AliyunODPSPAIDefaultRol
RAMIZAR TT BAfEH] 2825 5] N —

&3R8 0SS KI5 AR IR
= -

5. BEEOSSHBAMHFRIRETHRIH, SERAMERBEMRANAY.

FEREE

OSSEnERE (O

E&E#: AliyunODPSPAIDefaultRole
ARN: acsram:: 1079

TensorFlowisEEROSS#RE EZAHEOSSEIEMTensorFlow

A EAliyunODPSPAIDef aultRoleB SR RE RN T,



https://oss.console.aliyun.com/overview
https://help.aliyun.com/document_detail/129998.html#task799

NBEINHZEE HELZES5TE H28F S PAI

EREZFR (Action) PRI B8
0ss:PutObject X ERTR
0ss:GetObject KRB g S e xd &
oss:ListObjects BEXHIIRER
o0ss:DeleteObjects BRI &R

TensorFlowiEBROSSHIE /53

o EMHIOHH
A TTensorFlowfL BN R =ik 17T ensorFlowlI X 51 :
o AHIEENHIE: ServerimEHiZEMClientimnIREXGraphi# T+ &,
o miKPRSE: ServerikiSGraphfs, RHEEBITE T AEZWorkerdhig,

- 81l
()=
Serialized
graph r (¢
Client - Server targets"",
In-process graph=Hone,
configs=Hone)
PN
« ozl
with tfdevice( “fepud’ )
Seralized Register
graph sub-graph
Client - = Server F = Workers
GRPC GRPC

o AEIEMAPYythonA#IEE 48 A .
M FIFAXZFHEPYthonBHIOL N, EFERLFERNABITE L&, IMERTARKHEEAR
FZREBIUE, BMRLRE, FRNER. RARBUT.

import csv
csv_reader=csv.reader (open('csvtest.csv'))
for row in csv_reader:

print (row)

o AEMEAFE=FEEEENAR,
ERE=/5E (TFLearn, Panda) HIEIEIOS NiZBEIE, EE, F=H ERETHEPythondiE
AL, FFUENSEIFEERNTSIERNERETHRE,

o1 > STRYBRA: 20220117



HERFSIPAI NBEIRHKZEE TELZE5TE

o AREiEMPreloadiZE AR
MEREIGPUS B L AMBICPURERBS, NAETTEEREIREO, SEMERE, PreloadiEBA R
SEBHIRSHEZEINGFD, ASBE@EISessionitE, fliiFeediZMA R, XHFIEMMFERE, BRI
REFERHEITETEXREIE.
B0, BEPHEFHIEE0001.jpg, 0002.jpg, 0003.jpg, ...... . BERHIEEBITE, BRIRIEAR
B40.1s, HEMAE0.9s, XS 1s, GPUBSEO.1s=H, BIETEZENME,

XHRG
& e

-
0001.jpg ‘ 0002.jpg
—

0004.jpg

. P

o SWHIIOH
TensorFlowiEEN A o 2R E I EE# L OP, @i Session.runf A IEEEIE, EREREXHRE D
HEFZEAE—TRENASIS, HERS— 1N EE, HEEMNATERIPEEHTIHE., XERRT
GPUHEIIOZ IR TSR 2 RE AV Bl &R,

XA AFT

ENRFEIFEBIOPH S NN BAT,
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import argparse
import tensorflow as tf
import os
FLAGS=None
def main(_):
dirname = os.path.join (FLAGS.buckets, "csvtest.csv")
reader=tf.TextLineReader ()
filename queue=tf.train.string input producer ([dirname])
key,value=reader.read (filename queue)
record defaults=[[""],["'"],[""],["']1,[""']]
dl, d2, d3, d4, d5= tf.decode csv(value, record defaults, ','")
init=tf.initialize all variables()
with tf.Session() as sess:
sess.run (init)
coord = tf.train.Coordinator ()
threads = tf.train.start queue runners (sess=sess,coord=coord)
for i in range (4):
print (sess.run(d2))
coord.request stop ()
coord.join (threads)
if name == "' main ':
parser = argparse.ArgumentParser ()
parser.add argument ('--buckets', type=str, default='",
help='input data path')
parser.add argument ('--checkpointDir', type=str, default='',
help="'output model path')
FLAGS, = parser.parse_known args ()

tf.app.run(main=main)

Hh:

o

o

dirmame: OSSM#E&1E, TILARE4AH.,

reader: TensorflowX B & 2B reader API, o] LAMRIEHRRIER.
tf.train.string_input_producer: 3244 AT,

tf.decode_csv: 2— SpliteI8EHIOP, TJLIREIE—THRESH.

BT OPERERE R, FESessionthEEtf.train.Coordinator()fl
tf.train.start_queue_runners(sess=sess,coord=coord),

EHBMaxCompute# iz
o] LA E #E{#E A PAI-StudioB9 T ensorf low#B 41 5 MaxComput e3&

TXLAins#IRE AR, AENBIN{AEEMaxComput e£1iE

R
N

Ejig bizipuy

93
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FiRiE Wik
MR HFIEE,
|| © iris_data-1 @ |
EEERAN
|+ TensorFiow-1 |
Tensorflow#8 {4
EEA
BiERAMH
‘l irirsa-2 @) ‘
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NMBEINHEBZEE-FLSES5TA M2 PAI

FERgERASD, BANTRB,

pai online project.iris data

BN eI RERENHE .
@ e @+ @ HE 3 iR FERER

% BUBER: HIEE.&S

I O EMEE 2 pai_online_project.iris_data
~ o *

REEHEEAY BT,

fla f2a f3a f4da type a

5.1 3.5 14 0.2 Iris-setosa
4.9 3 1.4 0.2 Iris-setosa
4.7 3.2 1.3 0.2 Iris-setosa
4.6 3.1 1.5 0.2 Iris-setosa
5 348 1.4 0.2 Iris-setosa
5.4 39 1.7 0.4 Iris-setosa
4.8 34 1.4 0.3 Iris-setosa
5 34 1.5 0.2 Iris-setosa
4.4 29 1.4 0.2 Iris-setosa
4.9 3.1 1.5 0.1 Iris-setosa

o OMAHIEEOSSEA
o QIAMIEZEMaxComputefi A
° QWMAERZEEMA
° @WMUEIERERAE

O &% B EEMaxComputeli
MREMAMaxComputek, HitithEMaxComputesk, NRAREEAOHOG.

> MAYRRA: 20220117



HLEESIPAI NBEIRNHZEE- FLSE5TE
_— }%%MaxCompute%%EﬁEE%&ﬁﬁ\ R\, MEEREE. BREBME.
*irE HIA
syieH HATER
TensorflowhEs
1.8 ¥
Python {£E83014%
oss:f fachaibeijing.oss—cn- B
Python E3Ci%
OSSHIERER
EcETensorflowB 4 -
fiExirEe R APEE Y8
[ ]
checkpoint@it B2/ HEHBNBZ
oss://achaibsijing.oss—cn- R
Maxcomputedl HE(FTiE)
iris_autput
#F|SQLiEa) (k)
create table iris_output(fi DO
HEEIE IR B
e PythonfSBBX#: EHITRBEMEOSSEZET.
D %8 osSEESUMNMEER—XE
e Checkpointiiitt BR/ERBMABR: EEEBCHOSSEREAREFRIEE,
e MaxCompute#iti¥%: EMaxComputeREBRFEEXEZBLEFENE, FEAEHN
REFESRBINALERS 8. EARFIPFEESIrs_output,
o FERERSQLEA: MEABIHNRERHAAEE, TMUBEIXMRANERARRIEDE
MEFR, ARHDPERIEG create table iris output (f1 DOUBLE, £2 DOUB
LE, £3 DOUBLE, f4 DOUBLE, f5 STRING);
BHAPIES
PAI -name tensorflowl80 ext -project algo public -
Doutputs="odps://${ HaiMBE®R } /tables/s (HTRZ " -
DossHost="${0SSHJhost}" -Dtables="odps://S${HRITB®R}/tables/$ {4
AKRHE )" -DgpuRequired="5{GPUFRH}" -Darn="5${0SSiflAJRo1eARN}" -
Dscript="$ {HITHRIB M) ";
Ho, {EBENSHEESHEMBNESIHIE,
EHEE s - . . — i
#EFEBIE T abelRecordDatasetiEEMaxComputes, FHAMNEOFERIRBRREIES
N I T ableRecordDataset,
BHiEx

5.2.2.5. PAI-TFHUR R 5 %

> MAYRRA: 20220117
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NBEINHEZEE HALZE5TE H28F S PAI

AR HIENEPAI-TFEUEEEIR L.,

trans_csv_id2sparse Python#& [
BB ENCSVFRBEESRIRM N HBREE,

trans csv_id2sparse(records, max id, id as value=True, field delim=",”)

o MAUTEH:

24 ERWkE

=

B

H .
H

STRINGE B 5T CSVERT B
(BI%) , DACSVIRRENIE
ol =0

fali

Eidl
records ¢
N

ti\l‘:mHm

B

HEINT 64T IEFE RIS RFI4L,
BT gEH T P Hdense_shape
B, MBELFDATFHET
dense_shapef&, MR,

max_id

Jali

ZEHIBOOL, EKiAATrue, ¥index
HEENHREETERRNE,

EEAINT64, THFHRBEIRREIN
B X AFalse,

iy

id_as_value

FAISTRING, HINAEIES
(,) . CSVIBXHIRM AR . &
EHFE. ERS. F8efE. /I
Ha () NMBEHARF. HER

EIREANRTE, SNELESHK
BEME— NIRRT

field_delim

iy

o HitH: HIndex CSVEF##MSHISparse Tensor, ValueZHE HINT64,
Bl B—batchf7FH Index##z 89ST RINGH: # /X — N sparse tensor,
o HWA:

[“2, 10/7, \\7/7, “O, 8"}

o FHXK:
EREFIEEN20, BYREANRINdex,
o H:

outsparse = tf.trans csv_id2sparse([“2,10”,%7”,%0,8"”], 20)

o REER:

SparseTensor (
indices=[[0,2], [0,10], [1,71,([2,0],[2,8]1],
values=[2, 10, 7, 0, 8],

dense_ shape=[3,20])

trans_csv_kv2dense Pythoni&[
¥ LAKey/Valuefle AR B A EFMBENCSVERBESRIEN AFZERR.
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*ﬂ;%%ﬁgﬁz\féﬁ' ;FE%%EI,\

trans csv_kv2dense (records, max id, field delim=",")

o WMAUTSE:

W

%5

records

max_id

field_delim

2T ik

12

HBISTRINGH A S MBIFTCSVER B
WA (FI%) , UCSVERAEANTE
BFAR. B—MEETMANES
(1) PiRiKey/Valuele X #3E,
BNIRE .

Jali

SERYINT 644 H B9 58 2256 (£ 89 51
¥, MBLFRIDATFHE T,
MR .

el

FBISTRING, HINAEIES
(,) . CSVIBXHIRMARRA . &
IEFHFE. ERS. FHeME. /N
HR () MEFZHARFT. SEH
SRIEADREN, SMELEE
BEME— NIRRT

iy

o Hi: MKey/Valuefle I CSVEFHEMSHIMABEN, BRIAMEREANFLOAT, =HLLL0.0ER.,
Bl B—1batchPAKey/ValuefZz 1ndex: value FEAEBISTRINGEEHRAL A — A,

o HIA:

[*"1:0.1,2:0.2,4:0.4,10:1.0",

V020,22, 380,33,930,997,

%2:0.24,7:0.84,8:0.96” ]

o FE3K:

PEIREN2,

o RR1E:

outmatrix = tf.trans csv_kv2dense (
[*1:0.1,2:0.2,4:0.4,10:1.0",
P020.22,320-33,930,997,
©2:0.24,7:0.84,8:0.96” ] , 12)

o REER:

[{0.0, 0.1,
[0.22, 0.0,

[0.0, 0.0, 0.24,

0.4, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0]

0.0, 0,0, 0.0, 00, 0,0, ©-99, 0.0, ©-Q]

0.0, 0.0, 0.0, 0.84, 0.96, 0.0, 0.0, 0.0]]

trans_csv_kv2sparse Python# [
¥ LAKey/Valuefl ARC B B EFENCSVFR BESRIEM ABRER.

trans_csv_kv2sparse (records, max id, field delim=",")

o WMAUTSE:
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HLEEF S PAI

e EEWIE
records =
max_id =
field_delim =

i

[

HBISTRINGE B ST CSVERT B
A (FIFX) , UCSVIEXHATR
TR, B— 1M HERBMANES
(1) PiBiKey/Valuelz X3,
BNk, SERSRIEADRRF
B, S ELSEERVE—TD
B,

EEINT 64T IR IE FEAI R RFIEL,
BFi&ERH T T Hdense_shape
B, MBELFIDAFHETF
dense_shapefd, MR,

HBISTRING, HINAEIES
(,) . CSVIESXHIBM AR . &
IEHFE. ERS. FHeME, /N
HR () MEFHARFT. HER
SRIEADREN, SMELERE
BIEME— NIRRT

o Hi: HKey/Valuefe:XCSVEFI IR MSHNBIRAER, HIARMEEE AFLOAT,
Bl B—1batchPAKey/Valuefex, 1ndex: value TEEBISTRINGEEHRRLA— NFEHRIERE,

o HA:

[*1:0.1,2:0.2,4:0.4,10:1.0",
Y0:20.22,380,33,930,997,
%2:0.24,7:0.84,8:0.96” ]

Eeks vl
o FEX:
SIRIREN20, EMHHEMTensor,
o Af3:
outsparse = tf.trans csv_kv2sparse (
[*1:0.1,2:0.2,4:0.4,10:1.0",

“0:0.22,3:0.33,9:0.99”7,
“2:0.24,7:0.84,8:0.96” ] , 20)
o IREIFER:

SparseTensor (

indices=[[0,1],[0,2], [0, 4], [0,10], [1,0],

0.2, 0.4,
dense shape=[3,20])

values=[0.1, 1.0, 0.22, 0.33,

trans_csv_id2dense Python# [

0.99,

(1,31,I11,91,12,01,12,71, 12,811,
0.24, 0.84, 0.96],

BIRCBRMUENCSVFHBES KRN AT EER.

trans csv_id2dense (records, max id, id as value=False, field delim=",")

o MAUTESH:
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S¥ ERDIE
records =
max_id =
id_as_value &
field_delim =

bizipu

L RISTRINGHUEAFBTCSVERT B
A (FIE) , UCSVERXBHDIR
AR,

K BVINT 64%) 0978 2 AEFEE9 S
. MEEFRIDKFREFIIEL,
MIREE .

ZHIBOOL, EiAAFalse, B
EhEMRNEESEANIN64(1).

FHISTRING, EINAEIES
(,) o CSVIEEIRHIAIRRT. R
YRHF. ERS. F8efE. /I
HR () MSETARST. HER
RRIEADRFN, BMELERE
BAE— DR .

o H: Hindex CSVEFIEEBMBNTZRIERE, X AINT64, ZHLLIVEER.

B B—batchBZH Index##EA9ST RINGEE #2 By — 8 23 4E B -

o HA:

o TK:
=3k BIEIRE N2, BREEAN,
o TG

outmatrix = tf.trans csv_id2dense (
[%2,107,%77,%0,8”], 12)

o R[OZE

to, o, o, o, o, o, 0, 1, 0, 0, 0, O]
t, 6, o, 0, 6, 0, 0, 0, 1, G, 0, 0]]

trans_csv_to_dense Pythoniz [
BHRHEARNCSVERNEESKIRK AR TR,

trans csv_to dense(records, max id, field delim=",")

o MIALITSH:

W

# B BWE

Jali

records

ST RINGH B BRI SV
HA (51F) , LICSVIEREATE
A =

f&.
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*ﬂ%ﬁ%‘—gﬁ\/\féﬁ' JZFE%—‘%E =

HLEEF S PAI

e =EWIE
max_id =
field_delim =

i

[

SR INT 6445 H 0978 2B FERY 5
., MBELFRCSVERFBHFIEA
FHEFHE, MR,

HAISTRING, HINAEIES
(,) . CSVIBXHIRMARA . &
IEFHFE. ERS. FHeME, /N
BR () MEFZHARFT. SEH
SRIEADREN, SMELESE
BEME— NIRRT

o Wi : HKey/ValueFE X CSVEFIFEIMSHTAZIEE, BIAG L XEE AFLOAT, =ALLLLI0.0ERE,

B E— 1 batchBCSVAE R STRINGE R i A — N B4,

o HIAN:

[*0.1,0.2,0.4,1.0",
V0.22,0,33,0,997,
*0.24,0.84,0.96" ]

o FTXK:
FIEIRE NG,
o B!
outmatrix = tf.trans csv_to dense(
[*0.1,0.2,0.4,1.07,

Y0.22,0-.33,0,997,
*0.24,0.84,0.96” 1 , 6)

o REER:

[{o.1, 0.2, 0.4, 1.0, 0.0, 0.0]
0.22, 0.33, 0,99, 0,0, 0.0, Q0]
[0.24, 0.84, 0.96, 0.0, 0.0, 0.0]]

KB LH

AT 85813 TensorFlow M2 i £ ODPS B £ #E &= i EREE . #IRHLBE6%5I, FE15AID, 25K
Key/Valuet& X BICSVEHRE, /F54%)AIndext& X BICSVEURE, R IEEUS A TransCSVEIODPS, X 551#

BABEBR AN RBIEEMA N RRENRE, BTFERIE,
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import tensorflow as tf
import numpy as np
def read table(filename queue) :
batch size = 128
reader = tf.TableRecordReader (csv_delimiter=';', num threads=8, capacity=8*batch size)
key, value = reader.read up to(filename queue, batch size)
values = tf.train.batch([value], batch size=batch size, capacity=8*capacity, enqueue ma
ny=True, num threads=8)
record defaults = [[1.0], [""], [""I1, [""1, [""1, [""]1]
feature size = [1322,30185604,43239874,5758226,41900998]
coll, col2, col3, col4, col5, col6 = tf.decode csv(values, record defaults=record defau
1lts, field delim=';"')
col2 = tf.trans csv_kv2dense(col2, feature size|
col3 = tf.trans csv_id2sparse(col3, feature size

01)
[1]
cold = tf.trans csv_id2sparse(col4d, feature size[2]
col5 = tf.trans csv_id2sparse(col5, feature size[3]

[4]

)
)
)
col6e = tf.trans csv_id2sparse(col6, feature size )
return [coll, col2, col3, col4d4, col5, col6]
if name == "' main ':
tf.app.flags.DEFINE string("tables", "", "tables")
tf.app.flags.DEFINE integer ("num epochs", 1000, "number of epoches")
FLAGS = tf.app.flags.FLAGS
table pattern = FLAGS.tables
num_epochs = FLAGS.num epochs
filename queue = tf.train.string input producer (table pattern, num epochs)
train data = read table(filename queue)
init global = tf.global variables initializer()
init local = tf.local variables initializer()
with tf.Session() as sess:
sess.run(init global)
sess.run(init local)
coord = tf.train.Coordinator ()
threads = tf.train.start queue runners (sess=sess, coord=coord)
for i in range (1000) :
sess.run(train data)
coord.request stop ()

coord.join (threads)

5.2.2.6. PAI-TFAZEE AR

PAFTFEEA NI ETRSAEMLogviewAER, EPPAFTFHLogviewBFESESHIRER. MR
BNIRAEETERPRE, WoILEYZBRESEREKRERER.
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W

Z5T18 2R F3IPAI

T LMa M ARSI PAIFTHESS, ERoILABEIMN TEAROAR,

[1] Odpsinstanceld: 2020
[1] Sub Instance ID = 202 3l
[1] SubOdpsinstanceld:

[1] http://logview.odps.aliyun.com/logview/?
h=hitp://service.cn.maxcompute.aliyun.com/api&p=demo_yu, 200220080600782gex9n6
2m_6098c/d3_Bf79_477e_804f 4c76451792a1&token=eWs TtalpZUitjuXdmenUzdIpT|
DZFPSxPRFBTX09CTzoxNjYDMDgxODUTMTgzMTExLDE10DI3

b2RweczoqOnByb2plY3RzL 2RIbWfeXV6ZS9pbnNOYWSIZX MyMjAyMDAYM|

ooy
[1] train: running

[1] train: 2020-02-20 16:06:10 ps_job:0/0/0[0%] worker_job:0/0,/0[0%]
[1] train: 2020-02-20 16:06:16 ps_job:1/0/1[0%] worker_job:2/0,/2[0%]
[1] train: 2020-02-20 16:06:22 ps_job:1/0/1[0%] worker_job:2/0/2[0%]
[1] train: 2020-02-20 16:06:28 ps_job:1/0/1[0%] worker_job:2/0,/2[0%]

[1] train: 2020-02-20 16:06:33 ps_job:1/0/1[0%] worker_job:2/0/2[0%] °
[1] train: 2020-02-20 16:06:39 ps_job:1/0/1[0%] worker_job:2/0/2[0%]

[1] train: 2020-02-20 16:06:44 ps_job:1/0/1[0%] worker_job:2/0,/2[0%]
[1] train: 2020-02-20 16:06:50 ps_job:1/0/1[0%] worker_job:2/0/2[0%]
[1] train: 2020-02-20 16:06:56 ps_job:1/0/1[0%] worker_job:2/0,/2[0%]

EFS R
©) ZEBHEEA R ALogview A&, TTRAEREEEDITH,
® BRE B,
BITASEE
BITRSESERRRAAHAEVRARSR[RIETER. BEUSH/SH2/2H3/KARRZAE, Hoh:
o S RRERUENT REL.
o BH2: RRELUELERNT R,
[ ] %ﬁB . ieﬂ_'\/tu,'\mi‘f'fu-ﬁ)ﬁ%ﬂo

LI HE100%ERRIWERER,

LogviewH &

LogviewHEB LI DebugE R, BoLUESNM TAREEHXERE:
1. ENEB[BPITHF ERESNEEEE, AW TRA,

URL Project InstancelD Owner StartTime EndTime Latency  Status SourceXML
http://service.... demo_yuze .. 20/02/2020, 16:06:00 - 00:06:55

train
ODPS Tasks
MName Type Status Result = Detail = History StartTime EndTime Letency  Timeline
train AlgoTask 20/02/2020, 16:06:00 - 00:06:56 M

2. MRIRKEBEEFREAE, AFEESELRGETIEDLRBPrintER, NWIEEODPS TaskssEHl,
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HEFESIPAI MJFFEINH =
URL Praject InstancelD Owner StartTime EndTime Latency  Status
http://service... demo_yuze o e Bommme20/02/2020, 16:06:00 - 00:06:55

AIgoTasK.' .
;(rain
ODPS Tasks
m T&Sta‘bus Result = Detail = History StartTime EndTime Latency | Timeline
— o e 2020, 16:06:00 e
3. EWorkenz{TRE, TJMREREEREEE T askL ) K Workerxy Mz #) L4 ,
Main Content
| Fuxi Jobs || Summary || JISONSummary |
TaskMame Fatal/Finished/TotallnstCount I1/0O Records = I/O Bytes
1.0 Tl /0 /0
worker *| ps *|
artFilter  Failed(0) Running(2) dha-Tails(0) [l Latency chart
FuxiInstance LogID StdOut § StdErr  Status FinishedF
worker#0_0 PULURXVNakl... [T ] Running
worker#1_0 eE1URXVNakl... [T ] Running
4. MREBETERBETIRPPrint BEFTENNER, WEEHStdout I TH STEMR.
104
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HLESF SIPAI

Logview [Stdout]

[] Auto refresh
Only tail 10KB is shown here. Please click the button at bottom to download the whole log.

189 | total loss: [1m [32m0.40386 [Om [Om | time: 13.109s

[2K| Adam | epoch: 039 | loss: 0.40386 - acc: 0.8531 - iter: 37535/50000

[A [ATraining Step: 20190 | total loss: [1m [32m0.41294 [Om [Om | time: 13.149s
[2K| Adam | epoch: 039 | loss: 0,41294 - acc: 0.8469 -- iter: 37632/50000

[A [ATraining Step: 20191 | total loss: [1m [32m0.42712 [Om [Om | tme: 13.178s
[2K| Adam | epoch: 039 | loss: 0.42712 - acc: 0.8466 -- iter: 37728/50000

[A [ATraining Step: 20192 | total loss: [Im [32m0.42615 [Om [Om | time: 13.210s
[2K| Adam | epoch: 039 | loss: 0.42615 - acc: 0.8505 -- iter: 37824/50000

[A [ATraining Step: 20193 | total loss: [1m [32m0.40772 [Om [Om | Gme: 13.242s
[2K| Adam | epoch: 039 | loss: 0,40772 - acc: 0.8602 -- iter: 37920/50000

[A [ATraining Step: 20194 | total loss: [1m [32m0.40851 [Om [Om | time: 13.279s
[2K| Adam | epoch: 039 | loss: 0.40851 - acc: 0.8575 - iter: 38016/50000

[A [ATraining Step: 20195 | total loss: [1m [32m0.41592 [Om [Om | time: 13.314s
[2K| Adam | epoch: 039 | loss: 0,41592 - acc: 0.8541 -- iter: 38112/50000

[A [ATraining Step: 20196 | total loss: [1m [32m0.42829 [Om [Om | time: 13.351s
[2K| Adam | epoch: 039 | loss: 0.42829 - acc: 0.8489 -- iter: 38208/50000

[A [ATraining Step: 20197 | total loss: [im [32m0.41771 [Om [Om | time: 13.394s
[2K| Adam | epoch: 039 | loss: 0.41771 - acc: 0.8536 - iter: 38304/50000

[A [ATraining Step: 20198 | total loss: [1m [32m0.41857 [Om [Om | tme: 13.434s
[2K| Adam | epoch: 039 | loss: 0.41857 - acc: 0.8516 -- iter: 38400/50000

[A [ATraining Step: 20199 | total loss: [1m [32m0.43754 [Om [Om | time: 13.469s
[2K| Adam | epoch: 039 | loss: 0.43754 - acc: 0.8445 - iter: 38496/50000

[A [ATraining Step: 20200 | total boss: [1m [32m0.42492 [Om [Om | time: 13.510s
[2K| Adam | epoch: 039 | loss: 0.42492 - acc: 0.8486 -- iter: 38592/50000

[A [ATraining Step: 20201 | total loss: [1m [32m0.42265 [Om [Om | time: 13.543s
[2K| Adam | epoch: 039 | loss: 0.42265 - acc: 0.8481 -- iter: 38688/50000

[A [ATraining Step: 20202 | total loss: [1m [32m0.41674 [Om [Om | tme: 13.578s
[2K| Adam | epoch: 039 | loss: 0.41674 - acc: 0.8508 - iter: 38784/50000

[A [ATraining Step: 20203 | total loss: [1m [32m0.409968 [Om [Om | tme: 13.610s
[2K| Adam | epoch: 039 | loss: 0.40998 - acc: 0.8522 -- iter: 38880750000

[A [ATraining Step: 20204 | total loss: [Im [32m0.40778 [Om [Om | time: 13.643s
[2K| Adam | epoch: 039 | loss: 0.40778 - acc: 0.8503 -- iter: 38976/50000

|_[A [ATraining Step: 20205 | total loss: [1m [32m0.41190 [Om [Om | time: 13.680s

5. R EEEETRIRESEDebug, N EEStAEMHTH FTER,
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Logview [Stderr] x

[¥] Muto refresh

[2020-02-20 16:06:50.292312] [INFO] [28] [tensorflow/core/ platform/posix/env.cC.67] Odps environment initialized
[2020-02-20 16:07:32,058] [WARNING] [28#MainThread] [tensorflow/python/util/deprecation.py:249] From
fusr/lib/python2.7/site-packages/tflearn/initializations.py: 119: __init__ (from tensorflow.python.ops.init_ops) is deprecated and
will be removed in a future version.

Instructions for updating:

Use tf.initializers.variance_scaling instead with distribution=uniform to get equivalent behavior,

[2020-02-20 16:07:32,350] [WARNING] [28#MainThread] [tensorflow/python/util/deprecation.py:431] From
Jusr/lib/python2.7/site-packages/tflearn/objectives.py:66: calling reduce_sum (from tensorflow.python.ops.math_ops) with
keep_dims is deprecated and will be removed in a future version.

Instructions for updating:

keep_dims is deprecated, use keepdims instead

[2020-02-20 16:07:32.383426] [INFO] [28] [tensorflow/core/ platform/cpu_feature_guard.cc:140] Your CPU supports
instructions that this TensorFlow binary was not compiled to use: AVIZ FMA

[2020-02-20 16:07:32.383701] [INFO] [28] [tensorflow)core/platform/cpu_feature_guard.cc:143] Compile Time # #timed #
[2020-02-20 16:07:32.888917] [INFO] [28] [tensorflow)/ stream_executor/cuda/cuda_gpu_executon.oc:909] successful NUMA
node read from SysFS had negative value (-1), but there must be at least one NUMA node, 5o returning NUMA node zero
[2020-02-20 16:07:32.889642] [INFO] [28] [tensorfiow/corefcommon_runtime/gpu/gou_device.cc: 1398] Found device 0 with
properties:

name: Tesla PL0O0-PCIE-16GB major: 6 minor: 0 memoryClockRate{GHz): 1.3285

pciBusID: 0000:00:06.0

totalMemory: 15.90GIB freeMemory: 15.61GIB

[2020-02-20 16:07:32.891188] [INFO] [28] [tensorflow/core/common_runtime/gpu/gpu_device.cc: 1481] Adding visible gpu
devices: 0

[2020-02-20 16:07:37.995887] [INFO] [28] [tensorfiow/core/common_runtimefgpu/gpu_device.cc:940] Device interconnect
StreamExecutor with strength 1 edge matrix

[2020-02-20 16:07:37.996205] [INFO] [28] [tensorflow/core/common_runtime/gpu/gpu_device.cc:$46] ]

[2020-02-20 16:07:37.996455] [INFO] [28] [tensorfiow/core/common_runtime/gpu/gpu_device.cc:959] 0: N

[2020-02-20 16:07:37.997080] [INFO] [28] [tensorfiow/core/common_runtime/gpu/gpu_device.cc: 1095] Created TensorFlow
device (/device:GPU:0 with 15129 MB memory) -> physical GPU (device: 0, name: Tesla P100-PCIE-16GB, pci bus id:
0000:00:06.0, compute capability: 6.0)

[2020-02-20 16:07:37.997584] [INFO] [28] [tensorflow/stream_ewecutor/cudafcuda_stream.oc:30] CUDAExecutor OxdfAB470
CUDAStream OxleesfBel CUcontext Oxdf63700 Custream Oxe67bBc0

[2020-02-20 16:07:37.997860] [INFO] [28] [tensorfiow/stream_executor/cuda/cuda_stream.oc:30] CUDAExecutor Oxdf9g470
CUDAStream Ox1ee6fd60 CUcontext Oxdf69700 CUstream Oxe67b610

[2020-02-20 16:07:37.998141] [INFO] [28] [tensorflow/stream_executor/cuda/cuda_stream.cc:30] CUDAExecutor Oxdfa8470
CUDAStream Ox1ee71470 CUcontext Oxdf&69700 Clstream Oxlee714a0

[2020-02-20 16:07:37.998404] [INFO] [28] [tensorflow/stream_executor/cudafcuda_stream.cc:30] CUDAExecutor OxdfOB8470
CUDAStream Ox1ee71b70 CUcontext Oxdf69700 CUstream Oxlee1ba0

[2020-02-20 16:07:37.999615] [INFO] [28] [tensorflow/core/common_runtime/gpu/gpu_device.cc:1481] Adding visible gpu
devices: 0

[2020-02-20 16:07:37.999883] [INFO] [28] [tensorflow/core/common_runtime/gpu/gpu_device.cc:940] Device interconnect
StreamExecutor with strength 1 edge matrix

[2020-02-20 16:07:38.127] [INFO] [28] [tensorfiow; core/commaon_runtime/gpu/gpu_device.cc:946] 0

[2020-02-20 16:07:38.362] [INFO] [28] [tensorflow) core/commaon_runtime/gpu/gpu_device.cc:959] 0: N

Download Size(MB): 5 ~ | Download

5.2.2.7. PAI-TF &% I

PAIFTFZ BB STXT XM HCommandEANENNESEE, MMAERREIREE o A=RH AR Learning
RateXBatch Size%,

BEXH
EEE — M A HEERNNBEER, KAMT.

batch size=10

learning rate=0.01

TensorFlow Python SDKIgt 748 R B S 4 LMEREVENAIES, RTTLUBIE tf.app.flags.FLacs BEEEX
FRENEs, BEEHANSTHARS, AojEERI4HPEREENNBESEN ., EAFENT:

1. BIR LEE X BB S XK TE 055://xxx.055-cn-bejing.aliyuncs.com/tf/hyper para.txt, BEWT
Pythonf{iBiZENE S,

import tensorflow as tf

tf.app.flags.DEFINE string("learning rate", "", "learning rate")
tf.app.flags.DEFINE string("batch size", "", "batch size")

FAGS = tf.app.flags.FLAGS

print ("learning rate:" + FAGS.learning rate)

print ("batch size:" + FAGS.batch size)
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\

Zjﬁi—mWﬂ%mmmm %ﬁﬁﬁkﬁ_ﬁmﬁ$,ﬁﬁmTo

pai -name tensorflowll20 ext
-Dscript="'oss://xxx.oss-cn-beijing.aliyuncs.com/tf/hello hyperpara.py'
-Dbuckets='oss://xxx.o0ss-cn-beijing.aliyuncs.com/"'
-DhyperParameters="'oss://xxx.oss-cn-beijing.aliyuncs.com/tf/hyper para.txt'

-Darn="acs:ram::111***:role/***role';

FRHEEASH
PAIF-TFEXEHZFREERENSE, B I EEESZFREIT userDefinedParameters BN, =~EIHN
T.
pai -name tensorflowll20 ext
-Dscript='oss://xxx.oss-cn-beijing.aliyuncs.com/tf/hello hyperpara.py'
-Dbuckets='oss://xxx.o0ss-cn-beijing.aliyuncs.com/"'

-DuserDefinedParameters="--batch size=10 --learning rate=0.01"

-Darn="acs:ram::111***:role/***role';

@ W URFREANNSH, EEKVER, S—PKVETEEEL “--" ENETE.

5.2.2.8. PAI-TFERI S 1 M EFE 15 B0

AKX AEBNBPA-TFER S BB XIRE ., BiFESHSaveModel@FER . FEMNIKRERE R AR
KTRERIERE FEAS,

4 SaveModellEHiER

e SavedModelt& =
SavedModel%EEHEH?E??E’\]EEM%T?E’\H%EV, (SessionBundleE Tensorflow 1.0 /G ABIEEER) |

ZMUWMT,

BRP&E /|\¥E§$DBZ1¢E<] SXEEN TensorFlow SavedModelE HBU%JZ

E i SavedModel
RBRE:
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https://github.com/tensorflow/tensorflow/blob/master/tensorflow/python/saved_model/README.md?spm=a2c4g.11186623.2.24.25776375lPkHku&file=README.md
https://www.tensorflow.org/programmers_guide/saved_model

H.88FSIPAI NBERINHRmEE- FASESTE

class Softmax (object) :
def init (self):
self.weights = tf.Variable(tf.zeros([FLAGS.image size, FLAGS.num classes]),
name='weights"')
self.biases = tf.Variable(tf.zeros([FLAGS.num classes]),

name='biases"')

def signature def (self):
images = tf.placeholder (tf.uint8, [None, FLAGS.image size],
name="input')
normalized images = tf.scalar mul (1.0 / FLAGS.image depth,
tf.to float (images))
scores = self.scores (normalized images)
tensor info x = tf.saved model.utils.build tensor info (images)
tensor info y = tf.saved model.utils.build tensor info (scores)
return tf.saved model.signature def utils.build signature def(
inputs={'images': tensor info x},
outputs={'scores': tensor info y},
method name=tf.saved model.signature constants.PREDICT METHOD NAME)
def savedmodel (self, sess, signature, path):
export dir = os.path.join(path, str(FLAGS.model version))
builder = tf.saved model.builder.SavedModelBuilder (export dir)
builder.add meta graph and variables(
sess, [tf.saved model.tag constants.SERVING],
signature def map={
'predict images':
signature,
1
clear devices=True)
builder.save ()
#...
model = Softmax ()
signature = model.signature def ()
#...

model.savedmodel (sess, signature, mnist.export path())

RADi8A -

o SoftmaxZEHETHIEEFIEE, HodweightsflbiasesEEREENEE S,

o signature_def A3E##iR 7ROV, 04 M—placeholderZid HUEAR &AL BT A1+ E B E 5% H 8928
15, FoiERmANEEEEE —NSignatureDef,

B4 SavedModelZE0SS:
YNEHEHBRNGSWT,

PAI -name tensorflow
-Dscript="file://path/to/mnist savedmodel oss.py"
-Dbuckets="oss://mnistdataset/?host=oss-test.aliyun-inc.com&role arn=acs:ram::127488*
**x**:role/odps"
—-DcheckpointDir="oss://mnistdataset/?host=oss-test.aliyun-inc.com&role arn=acs:ram::1

27488***xx*x%%*:role/odps";

RENRERER

e Checkpoint 724
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https://github.com/tensorflow/serving/blob/master/tensorflow_serving/g3doc/signature_defs.md?spm=a2c4g.11186623.2.26.25776375lPkHku&file=signature_defs.md

NBEINHZEE H L

W

EZ5TH HLEEF S PAI

R ERTensorFlowfF SR H R AR I T

# -*- coding: utf-8 -*-

# usage

# pali -name tensorflow -DcheckpointDir="oss://tftest/examples/?host=oss-test.aliyun-inc.c
om&role arn=acs:ram::****:role/odps" -Dscript="file:///path/to/save model.py";
import tensorflow as tf

import Jjson

import os

tf.app.flags.DEFINE string("checkpointDir", "", "oss info")

FLAGS = tf.app.flags.FLAGS

print ("checkpoint dir:" + FLAGS.checkpointDir)

t EXEE

counter = tf.Variable(l, name="counter")

one = tf.constant (2)

sum tf.add (counter, one)

new _counter = tf.assign(counter, sum)

saver = tf.train.Saver ()

init op = tf.global variables initializer ()

with tf.Session() as sess:
sess.run (init op)
coord = tf.train.Coordinator ()
threads = tf.train.start queue runners (coord=coord)
ret = sess.run(new_counter)
print ("Counter:%d" % ret)
ckp path = os.path.join (FLAGS.checkpointDir, "model.ckpt")
save path = saver.save(sess, ckp path)
print ("Model saved in file: %s" % save path)
coord.request stop ()

coord.join (threads)

tf.app.flags.DEFINE_string()f1tf.app.flags.FLAGST] ASKEXPAIGE <t B checkpoint Dirs

%, checkpointDifgE TR B EFMEIOSS L,

MUTRBERE T new_counterfitE, HERFRAcounterfIZSEFHEEIER D ({EH3) , save_path=
saver.save(sess, ckp_path)E£ 8 53| 0SSIE E &R,

ret = sess.run(new_counter)

print ("Counter:%d" % ret)

ckp _path = os.path.join(FLAGS.checkpointDir, "model.ckpt")
save path = saver.save (sess, ckp path)

print ("Model saved in file: %s" % save path)

e Checkpointix&
TensorFlowd)Saversith o] DA FHEBIRE , TensorFlowlk EEEAREAIINT,
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# -*- coding: utf-8 -*-
# usage
# pali -name tensorflow -Dbuckets="oss://tftest/examples/?host=oss-test.aliyun-inc.com&rol
e arn=acs:ram::***:role/odps" -Dscript="file:///path/to/restore model.py";
import tensorflow as tf
import Jjson
import os
tf.app.flags.DEFINE string("buckets", "", "oss info")
FLAGS = tf.app.flags.FLAGS
print ("buckets:" + FLAGS.buckets)
t EXTE
counter = tf.Variable(l, name="counter")
saver = tf.train.Saver ()
init op = tf.global variables initializer ()
with tf.Session() as sess:
sess.run (init op)
coord = tf.train.Coordinator ()
threads = tf.train.start queue runners (coord=coord)
ret = sess.run(counter)
print ("Before restore counter:%d" % ret)
print ("Model restore from file")
ckp path = os.path.join (FLAGS.buckets, "model.ckpt")
saver.restore (sess, ckp path)
ret = sess.run(counter)
print ("After restore counter:%d" % ret)
coord.request stop ()

coord.join (threads)

tf.app.flags.DEFINE_string()f1tf.app.flags.FLAGST] AZKER PAIGs & i Bbucket s2%1, bucketsigsiE 718
B EMNOSS EIREHEE,

PUTREG, BEEXTEWRcountertITE, #MAERN1., EHsaverrestore(sess, ckp_path), RIFLE
HOSSEEIRSE EFMIEER, &G 1Tret = sess.run(countern/SEIRSEFHNETENEHRES,

ret = sess.run(counter)

print ("Before restore counter:%d" % ret)

print ("Model restore from file")

ckp path = os.path.join (FLAGS.buckets, "model.ckpt")
saver.restore (sess, ckp path)

ret = sess.run(counter)

)

print ("After restore counter:%d" % ret)

TFEREIRE B EAS

EASEPAREE BENERIEIET R, HFREXIERERMER, 155 2EETensorFlow SavedModel
BREAERBIER, EASERMERIIE RN, — 2@ IPAFEASH L FIRSHITIHE, B—HMEEIIEAS
CMD/TERE :

o % FIREEESHI

i. BEREETFOSSEH,

ii. BRPAIREIA,

i. EEMSHEZ, BREAS-EREXRS .

. ETRERSE AL, R,

=
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v. HPAIEAS BRIHELRFZRE, REEE FEHE.

vi. EEMNEERE, i8EProcessor #13 ATensorFlow1

.12%TensorFlow1.14, HEFEERE L

R 0SS AR B S 44,
< HEiFEE SEFENEEREL *
#iFE
FiEEE eas-r-efgq88pfdsxlcgeTzl hd
(7] gE
=
Processor ¥ TensorFlow1.12 hd
BRI Tl bfE @ OSSIESA PNTIRE Sl

'

2

EHRETD

HTEEEHERNIEES. BEUGERassalENEEe. HESs-MEE=6 (EF
_/\.El_-'_qji}gj

vii. BET—%, BEERRMEEEHHIN, RERTHE,
ARG EESavedModell& X B TensorFlowiE BUFTE &, ERERRESHNLSE,

e EASCMDEPE AR
FEESN S ERRE,

5.2.2.9. il ZrHEZEStarServer

AXABNBuEER I GIEZRStarServernd# T A il k.

StarServerR{XE R4 TensorFlowd By Send/Recvid EK A PUll/PushiE X, MASLH 7 BEHITEREFH
Lock-Free, KiBEIRETHARITFEE, PAFTFISEAMISMAEMIILIELE, HXTHEEEZH
=, Hil&MeEtkRETensorFlowig A T8 E. Hob, mAMX#MAE}3000 WorkerBt, PAI-TFAZIIE{AZ
MR,

FEStarServero il 4

{ERStarServen# TR HmRINL, BEEf train.Serverd il protocol="star server" |,

cluster tf.train.ClusterSpec ({"ps": ps_hosts, "worker": worker hosts})
server = tf.train.Server (cluster,

job name=FLAGS.job name,

task index=FLAGS.task index,

protocol="star server")

5.2.2.10. TableWriter API

#RATLAERT ableWriter APIXtMaxCompute & #TIES,
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5 MaxComputek BTN BER tensorflow.python_io.TablewriteAzft, TILATET ensorFlowddGraphiilfTiE
BRS, BEEXIMaxComputeRHITERIE,

@ 88 PAFTHEMHITIZRD, S AMaxComputeE IR, WREEWEEERNE, Faems
Tablewriter APRGE), MNBEVIFEETHEEERY, MWEEiFGE,

glZWriterFfTFF &
AT ableWriter 3T FF— MaxComputeR FiREWriterst R, EOEXA T,

writer = tf.python io.TableWriter (table, slice id=0)

e table: stringZk®, RREBEFTHIMaxCompute®RS, ZSHFESPAIGS-Doutput P HHmHESZ—
ﬁi, %}ﬂﬂ%iéﬁ?ﬁ table xxx not predefined iz,

e slice_id: intkE, RRAERNABARHTEAN, BRENR, BYHBHRT, FEHIANEORNT, SHR
KT, WRZMworker (E#EPS) EEHEAMERslice_idEANHIE, WESHEALK,

) EE SRITH—KE, ASTITA—K2E, DEEPHSERBEE,

BSAIE®
BHESANCHRAROMMG], ZEABBELREXARZET LR, EOEXMT,

writer.write(values, indices)

e values: R REANNRITHSTHIE.
o MBBENBITHIE, WEAN—PHIFREAMRNTuple, Lists{1D-Ndarray, EopList#11D-Ndarray®£nR5
ABZFHFELEER,

o MERBEAN (N>=1) 7#iE, NWEAN—LUstz1D-Ndarray, 2SN TEXNN—NRTHIE
(Tuple, Listg}PAStructureAtEBINdarray) ,

o indices: RREIBEBEANTG, TIFRAEF iIndexdBM BN Tuple, Listz;1D-Ndarray28! , indicesh BIE ML
N RERNE—F (FIBMOFRITE) .

Xk
EOEXWMT,
writer.close ()

£ with BGHRD, THEERAE close() XHAZE,

D FE XMEZE, NREA oven HOEFHFER, NEDRMEREE.

Bidwithia gl {EHTablewriter
TablewriterZ#fiBi¥ with BOEELTX, =AKEBOT,
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with tf.python io.TableWriter (table) as writer:
# Prepare values for writing.
writer.write(values, incides)

# Table would be closed automatically outside this section,

Bl
1. #Eproject PIFE—IK S H45TE N MaxComputeFktest write, £HNFZREIEXRNT,

ColumnName ColumnType
uid bigint

name string

price double
virtual bool

2. {EAPython®s<, FHEE-Doutputsiiodps://project/tables/test_write, U TEEDHEIRSEAN
test_writek,

uid name price virtual
25 "Apple" 5.0 False
38 "Pear" 4.5 False
17 "Watermelon” 2.2 False

# table writer test.pyXffo
import tensorflow as tf
# Prepare data, &R,
values = [ (25, "Apple", 5.0, False),
(38, "Pear", 4.5, False),
(17, "Watermelon", 2.2, False)]
# Open a table, H—ITRHEEwriterHR,
writer = tf.python io.TableWriter ("odps://project/tables/test")
# Write records to the 0~3 columns of the table, FEIEE ANRHIFE0~35,
records = writer.write(values, indices=[0, 1, 2, 31)
# Close the table, XHFIZRMwriter,

writer.close ()

3. BRESZEPAITF, HHITES.

$ odpscmd -e "pai -name tensorflowl40 -Dscript=<absolute path of script>/table writer t

est.py -Doutputs=odps://project/tables/test write ;"

5.2.2.11. 3 H A BEEZRRPC++

EAPA-DLCHATREZ SI4EY, Mo LMERGRPCH+A U4k, MMIEREREIZ%, AXANBNAHE
I TUBEHESRQRPCH+,
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gRPC++1&3d Sharing NothingZ2#3 . BusyPolling#l#l. FAF&Z#E N KSend/RecvRlEESMMUEAR, B
RTE2ERESIER, 125 T ServerfIFILAES), MMoIAZIFE XA GAAEMIZRiEgE, HrTABRWE
=, HiIZMEEELLRETensorFlowiR2 F+ 7 #1142,

FEgRPC++73 T ill 4k

ERQRPC++H TR NIER, EEE . train.Serverb il protocol="grpc++"

cluster = tf.train.ClusterSpec({"ps": ps_hosts, "worker": worker hosts})
server = tf.train.Server (cluster,

job name=FLAGS.job name,

task index=FLAGS.task index,

protocol="grpc++")

5.2.2.12. EmbeddingVariable
fE FHEmbeddingVariable# 1Tl AME 2, RANOUTURIEERSMELR, MBTUBTARERRE,

ERER

Embedding 8 i IR EE I G B Word R IDEFFIERN B U, EA—f “"KEES" , Embeddingi®&

ERSARRISTRISNMELERZOE, BHTERERIHKIILZG, ETensorFlowd, {EMHVariableE Xi&H
P ERE, ESMEBTFEIEEMTensor, TensorETensorFlowlIiS#UIEXLE, GIERE. ME. &

ERESHNHFEEML., TensoE AFIERAETEEFERE, EOUXFTensofEABMANBHNEF, #
ST LAMIAGraphdyit Eidi2 . EATensorERELFME, FrLAE X Variablely, #AIEEHEE (Type)
ZE K/ (Shape) , BZEBX/NAZFEN.

TensorFlowi&idVariablefy 75 =L SLMEMbedding#LEl, A FFEMEEmbeddingtyVariableZs & A /N
J[vocabulary_size, embedding_dimension], ZEAXMEBFIFER R T, FEMUTEIE:
e vocabulary_sizelBEHDZEERE, BEELZFIH=HDARBIEM, 2S5 vocabulary sizedf Uit
o DEEAFFEXBAMERAK, #HITEmbeddingZdi, HERHHashFvocabulary sizeSEEIK :
o fNRvocabulary_sizeld/\, MSEHHashihsREKIGNM, AREIFEDTEE XTI RAIEMbedding, BI4F1E
;Eid\o
o fNZRvocabulary sizeid X, N ESEVariablefF g KIZTASWE K BEMbedding, BIRNETRTR.
o EmbeddingZENAZSHER L ANEBRE, BNEET ENFREMRELESTEHNEMbedding i BEANME
BRI, BEEMNER P ERIZEMebdding,

HERR PR, PAFTF#EH SR EMbeddingiE X BIEmbeddingVariable, FERELIRINGHRET, UE
FHAXNEARERR, NZIEAMRENSLIGMER F4 ., PAFTHZA

EmbeddingVariable (3.1) XFeature_Column (3.3) API, ##&ZERFeature_Column API, BTJLAEIE
MFE LB Feature IDILHRTE,

EmbeddingVariablefF 4

e FIAREmbedding,
T E$gEVocabulary#itg, REEIEEEMbedding Dim, PAITFERTILAURIBIIL:, shASMy B 48R 1388
AN, ERFEL&FEIFR, RNBETTensorFlowtEE MEHEFMLERE.

e Group LassoIEM,
BEZIREFINEMbeddingZEMEB X, MRBEBENELRS, WRKEMRSSHEEN. FH
Group LassoIEM 4 Embedding, TTRUB/MERIERZHE S,

o YIFKIFRIAYE{EE AEmbedding Lookup, &B&T HashFEIDRIE, MM SCESFHERITTIRINILR .

o Z#FGraphtiinference. BackPropagationRELEWEANS L, EEI) %@L OptimizerB s E#
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EmbeddingVariable,

tf.get_embedding_variablei# i 88
tf.get_embedding_variable## & E—E & #EmbeddingVariableZ £ 5 #7#£ fYEmbeddingVariable3
2, BEOEXWT,

get embedding variable (
name,
embedding dim,
key dtype=dtypes.inté4,
value dtype=None,
initializer=None,
regularizer=None,
trainable=True,
collections=None,
caching device=None,
partitioner=None,
validate shape=True,
custom getter=None,
constraint=None,

steps_to live=None

e name: Embedding Variable89& %,

e embedding_dim: Embedding®I4E., #lN8= 64,

e key dtype: LookupBfkeyBy£8!, ZRIAEANINt64,

e value_dtype: Embedding VectorfJ2£8, {X3z#5float2EH,

e initializer: Embedding Vector@9#¥]41& .,

e trainable: E&E# N2 GraphKeys.TRAINABLE_VARIABLESH]Collection,

e partitioner: HRE,

e steps_to_live: 2FBF K, BTEMNAATHFE. RASHIRSESEHET ZSHENREMIF.

EmbeddingVariable
EmbeddingVariableBI /T,

class EmbeddingVariable (ResourceVariable)
def total count():
# ﬂi[]Embedding§§ﬁﬁﬂgtotalgcount, [rowCount, EmbeddingDim]o
def read value() :
raise NotImplementedError ("...")
def assign():
raise NotImplementedError ("...")
def assign add():
raise NotImplementedError ("...")
def assign sub() :

raise NotImplementedError ("...")

o FNZEMBIEIEN sparse read() A%, MRE WA keyR7FE, MiR[EEmMbeddingVariable#]iaL
B, ZkeyxyRdinitializer,
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o TiFEMEMbeddingVariableldZRHEY total count () F5iE, ZJF5i%IREEMbeddingVariablefE17s
Shapef&,

o A¥%¥FEEiEEEmMbeddingVariabledy read value() FHik,
o ARZFEmbeddingVariableBIR{EH %, BIF assign() . assign add() M assign sub() o

{EMfeature_columniZzO#@EEmMbeddingVariable

def tf.contrib.layers.sparse column with embedding(column name=column name,

dtype=tf.string,
partition num=None,
steps_to live=None,
# 1120MRAFRZREUATEANSE, M1401itehRas
EZ25
steps_to live 1l2reg=None,
12reg theta=None)
# column name: column name

# dtype: type, default is tf.string

BN

o {FHEEtf.get_embedding_variable$# O£ £ & EmbeddingVariabledTensorFlow Graph,

#!/usr/bin/python
import tensorflow as tf
var = tf.get embedding variable ("var 0",
embedding dim=3,
initializer=tf.ones initializer(tf.float32),
partitioner=tf.fixed size partitioner (num shards=4))
shape = [varl.total count() for varl in var]
emb = tf.nn.embedding lookup(var, tf.cast([0,1,2,5,6,7], tf.int64))
fun = tf.multiply(emb, 2.0, name="multiply')
loss = tf.reduce sum(fun, name='reduce sum')
opt = tf.train.FtrlOptimizer (0.1,
11 regularization strength=2.0,
12 regularization strength=0.00001)
g v = opt.compute gradients(loss)
train op = opt.apply gradients(g_v)
init = tf.global variables initializer ()
sess_config = tf.ConfigProto(allow soft placement=True, log device placement=False)
with tf.Session(config=sess config) as sess:
sess.run([init])
print (sess.run([emb, train op, loss]))
print (sess.run([emb, train op, loss]))
print (sess.run([emb, train op, loss]))
( (

print (sess.run([shape]))

e ¥EmbeddingVariable{®#F 4 Checkpoint ,
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#!/usr/bin/python
import tensorflow as tf
var = tf.get embedding variable ("var 0",
embedding dim=3,
initializer=tf.ones initializer(tf.float32),
partitioner=tf.fixed size partitioner (num shards=4))
emb = tf.nn.embedding lookup(var, tf.cast([0,1,2,5,6,7], tf.int64))
init = tf.global variables initializer ()
saver = tf.train.Saver (sharded=True)
print("GLOBAL_VARIABLES: ", tf.get_collection(tf.Gratheys.GLOBAL_VARIABLES))
print("SAVEABLE_OBJECTS: W, tf.get_collection(tf.Gratheys.SAVEABLE_OBJECTS))
checkpointDir = "/tmp/model dir"
sess_config = tf.ConfigProto(allow soft placement=True, log device placement=False)
with tf.Session(config=sess config) as sess:
sess.run([init])
print (sess.run ([emb]))
save path = saver.save (sess, checkpointDir + "/model.ckpt", global step=666)
tf.train.write graph(sess.graph def, checkpointDir, 'train.pbtxt')
print ("save path", save path)
print ("list variables", tf.contrib.framework.list variables (checkpointDir))

o MCheckpoint 4k & EmbeddingVariableZ &,

#!/usr/bin/python

import tensorflow as tf

var = tf.get embedding variable ("var 0",
embedding dim=3,
initializer=tf.ones initializer(tf.float32),
partitioner=tf.fixed size partitioner (num shards=4))

tf.nn.embedding lookup (var, tf.cast([0,1,2,5,6,7], tf.int64))

emb
init = tf.global variables initializer ()
saver = tf.train.Saver (sharded=True)
print ("GLOBAL VARIABLES: ", tf.get collection (tf.GraphKeys.GLOBAL VARIABLES))
print ("SAVEABLE OBJECTS: ", tf.get collection (tf.GraphKeys.SAVEABLE OBJECTS))
checkpointDir = "/tmp/model dir"
sess_config = tf.ConfigProto(allow soft placement=True, log device placement=False)
with tf.Session(config=sess config) as sess:
print ("list variables", tf.contrib.framework.list variables (checkpointDir))
saver.restore (sess, checkpointDir + "/model.ckpt-666")

print (sess.run([emb]))

o {FMHfeature_columeiZ OMEE S EmbeddingVariablef9TensorFlow Graph,
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import tensorflow as tf
import os
columns_list=[]
columns list.append(tf.contrib.layers.sparse column with embedding(column name="col emb",
dtype=tf.string))
W = tf.contrib.layers.shared embedding columns (sparse id columns=columns_ list,
dimension=3,
initializer=tf.ones initializer (tf.float32),
shared embedding name="xxxxx shared")
ids={}
ids["col_emb"] = tf.SparseTensor (indices=[[0,0],[1,0],[2,01,[3,01,[4,01], values=["aaaa",
"bbbbb", "ccc", "4nn", "5b"], dense shape=[5, 5])
emb = tf.contrib.layers.input from feature columns (columns to tensors=ids, feature column
s=W)
fun = tf.multiply(emb, 2.0, name="multiply')
loss = tf.reduce sum(fun, name='reduce sum')
opt = tf.train.FtrlOptimizer (0.1, 11 regularization strength=2.0, 12 regularization stren
gth=0.00001)
g v = opt.compute gradients (loss)
train op = opt.apply gradients(g v)
init = tf.global variables initializer ()
init local = tf.local variables initializer ()
sess_config = tf.ConfigProto(allow soft placement=True, log device placement=False)
with tf.Session(config=sess config) as sess:
sess.run (init)
print ("init global done")
sess.run (init local)
print ("init local done")
print (sess.run([emb, train op,loss]))
print (sess.run([emb, train op,loss]))
print (sess.run([emb, train op,loss]))
( (

print (sess.run([emb]))

@ 89 EmbeddingVariable{¥ 3z #5Ftrl Optimizer. Adagrad Optimizer. Adam Optimizerf
AdagradDecay Optimizer,

5.2.2.13. AdagradDecay Optimizer
ARIA BB an1a1E A AdagradDecay Optimizer# T8 KMAZ I 45,

a6 B2 /=

F§.5i1E;E§s

BAIMEER N SHERXBEEE10ZMER £, BiIFSEsSl)l4NEE— " B E, AERIZEE, PATF
#HAdagradDecayffitb 25 .

HFIZAdagradDecay Optimizer{iL {28
{EFAdagradDecay OptimizerfL (L 25T AMAZEINELR, FEENX tf.train.AdagradDecayOptimizer .
AdagradDecay Optimizert{E B /55 5 TensorFlow/R 4 Optimizertf{E R A 5MEE, BAEXUT,
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class AdagradDecayOptimizer (optimizer.Optimizer) :
"""Optimizer that implements the Adagrad algorithm with accumulator decay.
Different from the original Adagrad algorithm, AdagradDecay performs decay
at given step with given rate. So that the accumulator will not be infinity.
W
def init (self,
learning rate,
global step,
initial accumulator value=0.1,
accumulator decay step=100000,
accumulator decay rate=0.9,
use locking=False,
name="AdagradDecay") :
"""Construct a new AdagradDecay optimizer.
Args:
learning rate: A "Tensor  or a floating point value. The learning rate.
global step: global step variable, used for calculating t%T
initial accumulator value: A floating point value. Starting and baseline
value for the accumulators, must be positive. The accumulators will not
be less than it.
accumulator decay step: When global step reaches times of
accumulator decay step, accumulator will be decayed with
accumulator decay rate. accumulator *= accumulator decay rate
accumulator decay rate: Decay rate as above described.
use locking: If "True' use locks for update operations.
name: Optional name prefix for the operations created when applying
gradients. Defaults to "AdagradDecay".
Raises:
ValueError: If the “initial accumulator value’, ‘“accumulator decay step’

or ‘accumulator decay rate’ is invalid.

5.2.2.14. TableRecordDataset

& oI LAME T ableRecordDat aset # [ #%2 R 1TiZEXMaxComeput e # IR H M EHIE R .
TensorFlowtt RIEFE1.2R UL EIRA, EHDatasetiE OB LEMAFIMELIER, BIEZMDat aset i
AMEESTHREMITESIE, TAEHEERALE,

EO5REA
PAI-TFEE9T ableRecordDat aset 5 [E 4 TensorFlow RecordDataset#846L, T A#IED
(Transformation) EYDatasetiZ iRHEIEIR., TableRecordDataset IO ENXIIT,

class TableRecordDataset (Dataset) :
def init (self,
filenames,
record defaults,
selected cols=None,
excluded cols=None,
slice id=0,
slice count=l,
num_threads=0,

capacity=0) :
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filenames FERNERZES (F1F) , B—KERUUEE LN,

record_defaults

selected_cols

excluded_cols

slice_id

slice_count

num_threads

capacity

FIRESIEIRE R I A Z R NRABIRXRE . MRZXB S LFRREBFILER
7, RPREABEZEHEE, WATIRPRAASMLRE . RAGHHELEE
EFLOAT32, FLOAT64. INT32, INT64. BOOLRSTRING,

TS, BANKES () NROFHFE,

HERREZ, BRANEIGES () NROFF S, FEREE

Hexcluded_cols#selected_cols,

YHIARNES ., HHRIERE, RFEREslice_counti RN AS MK, iE
EXslice_idX MBI/ X,

AHNIEEEY, B XEE, BEAWorkerf =,

FEEIER, S MhERNRNEReaderEHNERE (ML FIHELRE) K2, WEEE
A1~64, FRnumM_threadsEUENO, NAEFANBHMENTNRARHEENITHER
TR /4,

@ w8 EH/ONEMERMEATEPINAR, FNEETMAES, A
EULARFABABER I FRE.

ERNENSTMEE, BAATEH, WRnum_threadsKF1, NENEZEHNTNE
Acapacity/num_threadsfT (@ EEEE) , tNRcapacity0, WA EReaderiRiEFriE
ERHFINT (RABIAN=256) FHEENRELSTEE, FE5 M MEENTMBEEY
52864 MB,

@ #E NRFPRETNE, YBLEOTMEATF GB, RAERGYLE
SRR RERERE, MALPRREET.

@ 83  tNEMaxComputekFE A DOUBLEXE!, MTensorFlowth T & (&M np floatiE 5 E X

F—\‘ZO

iR [6{E

TableRecordDat asetiR Bl — NI Dataset [ 5R, o AE A Pipeline TERAZEIHA .
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### other definition codes was ignored here.

# Suppose an odps table named 'sample table' was built in

# 'test' project, which includes 5 columns:

# (itemid bigint, name string, price double,

# virtual bool, tags string)

# Table name would be passed from run commands.

tables = ["odps://test/tables/sample table"]

# Firstly, we define a new TableRecordDataset to read itemid and price.

dataset = tf.data.TableRecordDataset (tables,
record defaults = (0, 0.0),
selected cols = "itemid, price")

# Get a batch of 128

dataset = dataset.batch(128)

# Set epoch as 10

dataset = dataset.repeat (10)

# At last we got a batch of ids and prices.

[ids, prices] = dataset.make one shot iterator().get next()

### Then we do other graph construction and finally run the graph.

17SessionBHBA  get next () F3iE, MEDIZER1281T4E, FHiRiErecord_defaultsis EHEEEFT)
HURMRT AR R N Tensor, Ed get next () REIoutput_typesHEE Srecord_defaultst S £
B#EE, output_shapestiTensor ShapeEE Srecord_defaultsBITEHE—,

Console&#

o MEBEREABMA, BRESH, FEFER-DtableslEBEFHRINES,

pai -name tensorflowll20 cpu ext -Dtables=odps://algo platform dev/tables/sample;

o MRIEEM2KLLLNER, WEEEAEXES () ARSTESB.

pai -name tensorflowll20 cpu ext -Dtables=odps://algo platform dev/tables/sample,odps://a
lgo platform dev/tables/sample2

e MENBRAKE, WEBEXRBERMAIK,

pai -name tensorflowll20 cpu ext -Dtables=odps://algo platform dev/tables/sample/pt=1;

i
PAIBEE [ (Logisteristic Regression) A%, NEN{a{EATableRecordDat aset s EXF £ IE H i TAE R
%%,

1. BIREE.
TableRecordReader2 B ITHIRIM N — P FHF EE AMaxComputek, EMZ FE#ITRIT. MER
TableRecordDataset iy, #EiXMaxCompute#HIEFRIZBIFMMEMAEWE, DatasetiZOSERPHIE
BAE EX R N Tenson& (M,
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i. BIER,
fEAMaxComputetl| Z2—PME 2N HIRNE.

odps@ algo platform dev>create table sample (coll double, col2 double, col3 double,
col4 double);

Data Health Manager:Your health synthesize score is 5, so, your job priority is 7
ID = 201803050245351****6Vgsxo2

OK

odps@ algo platform dev>read sample;

e o= e o= +

| coll | col2 | col3 | cold

e e e L +

o Bt +
i. SAEE.

THIH20E, FEMAMaxCompute Console Tunnelis S E S AMaxComputesk,

+EF T HRNIEE,

Shead -n 3 sample.csv
0,0,0.017179100152531324,1
0,1,0.823381420409002,1
0,2,1.6488850495540865,1

#EHIES AMaxComputeRo

odps@ algo platform dev>tunnel upload /tmp/data/sample.csv sample -fd=,;
Upload session: 20180305135640c8cc650a0000****

Start upload:sample.csv

Using \n to split records

Upload in strict schema mode: true

Total bytes:260093 Split input to 1 blocks
2018-03-05 13:56:40 scan block: '1'

2018-03-05 13:56:40 scan block complete, blockid=1
2018-03-05 13:56:40 upload block: '1'

2018-03-05 13:56:41 upload block complete, blockid=1
upload complete, average speed is 254 KB/s

OK

odps@ algo platform dev>read sample 3;

ommmosmemmes ffemmmemmeemee e fPemmmeosmemms +
| coll | col2 | col3 | cold
ommmomssm=ms femmmmmmmm=e e e +
| 0.0 | [ 0.017179100152531324 | 1.0
| 0.0 | 1. | 0.823381420409002 | 1.0

| 0.0 | | 1.6488850495540865 | 1.0
e e emmmmmmmmm=e femmmemmmmmme +

@ 38 ERZVEHENSTADERAEES () PR, FUER -0, BENR
FARXES (,) FEBETHIES ANSSAEHEMEMaxComputesk,

2. MEBMASURMER,
WEBABENTRARBNT, BEEENXtf.train.Coordinatorfliz{Tstart_queue_runnersbA9h, HE
KRB E5{EBTableRecordReaderfJ B 1ERE .
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#define the input
def input fn():

dataset = tf.data.TableRecordDataset ([FLAGS.tables], record defaults=[1.0]*4).repea
t () .batch(128)

vl, v2, v3, v4 = dataset.make one shot iterator().get next()

labels = tf.reshape(tf.cast(v4, tf.int32), [128])

features = tf.stack([vl, v2, v3], axis=1)

return features, labels

SR RBILE Ir dataset. oyl .

import tensorflow as tf
tf.app.flags.DEFINE string("tables", "", "tables info")
FLAGS = tf.app.flags.FLAGS
#define the input
def input fn():
dataset = tf.data.TableRecordDataset ([FLAGS.tables], record defaults=[1.0]*4).repea
t () .batch (128)
vl, v2, v3, v4 = dataset.make one shot iterator().get next()
labels = tf.reshape (tf.cast(v4, tf.int32), [128])
features = tf.stack([vl, v2, v3], axis=1)
return features, labels
#construct the model
def model fn(features, labels):
W = tf.Variable (tf.zeros ([3, 2]))
b = tf.Variable (tf.zeros ([2]))
pred = tf.matmul (features, W) + b
loss = tf.reduce mean(tf.nn.sparse softmax cross entropy with logits(logits=pred,l
abels=1labels))
# Gradient Descent
optimizer = tf.train.GradientDescentOptimizer (0.05) .minimize (loss)
return loss, optimizer
features, labels = input fn()
loss, optimizer = model fn(features, labels)
init = tf.global variables initializer()
local init = tf.local variables initializer()
sess = tf.Session()
sess.run (init)
sess.run(local init)
for step in range (10000) :
_, ¢ = sess.run([optimizer, loss])
if step % 2000 ==
print("loss," , c)

3. RS,

odps@ algo platform dev>pai -name tensorflowll20 cpu ext -Dtables=odps://algo platform
dev/tables/sample -Dscript=file:///tmp/lr dataset.py;

4. EFRTE
PERRESEENLogviewstE, EFENITER.
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start launching tensorflow job
("loss,"', 0.6931472)

('"loss,', 0.007929571)
("loss,', 0.0016527221)
("loss,', 0.0023481336)
('"loss,', 0.0011788738)

5.2.2.15. WorkQueue

EAMES BRSSP, EolLMERWorkQueue T3 HUIRTI 7Y, UEMKEME, MFEE&EEI)|
ZFRNEE, RAXNMBWorkQueuetliFBEN . SHRERMNAE. B, USXHHIERM
MaxComputeREIEIRAH, NALMEIRENTHEHETA.

68 (=K

B = 1amo

ERMENHLRSIIED, MRS MWorkenEBAERHENHEAR, WETRMIIENEKRIEXNTFHEAMT
R, EREKESN., FEEEISHAET X, KERNSEXRE™E, SHIGFNERFIESLHRE, Hm
1 hnyIlZRed1a,

FERRZOF, PAHREMT pai.data.workoueue Z, XIFXNSFHIERFHITEEEEET S, 1LIBT S3KEX
ROMINGERE, 2P RRRESHIIGREE, UEBRKEMLN, AmEBRERI)Z&AENE,

BRAEEXR

e PythonhRZA: Python 2.7
e PAI-TensorFlowh 4 : PAI-TensorFlow 1.12

pai.data.WorkQueue

o IfHE
TIETBAGIZE, BFAR—EEABWorker LI TIER., B MWorkerfI M AT RIR TETEZETE, SME
— WorkQueuelRSFM B TIET, FHEEEAIBRETIIEG, MMESIIZROWorkedRBEZSHT
EBUEATINE, DURIAD KB,

o &I

class pai.data.WorkQueue (works, num epochs=1, shuffle=True, seed=None,

prefix=None, num slices=None, name='work queue')

o B
BHZ R E3il) EEWNE ZRINE
LIST of _
works XaHEEyIE, STRING = x
num_epochs EER S EEIERIRE . INT = 1
E BT NEpoch#IREN E I EUIE,
BEWT:
shuffle © True: S Epoch#FEHE % BOOL & True
ESET=

© False: RHTHIEE%.

> MAYRRA: 20220117 124



HLEEF S PAI

BB 7. BUE
seed ZANonelY, ERRZESFEIEE INT
W7,

. THR (XHEHESR) HEE.
prefix E{EXNonel}, EREFIE. STRING

THERNSHE. EBHEARE,
num slices FEBETIERSHEEENH X, INT
- BEAWorkerf=810f50A L,

BEANonel, £ RADH.

THERIIZFHRATIFEGH K

num_clients . INT
name TYEBAFIBETR, STRING
o R[EE

iy

iy

iy

iy

iy

ZNE

None

None

None

work_queue

REIWorkQueueXt &, RIJLMERIZXNKIEA pai.data.Workoueue HEIEMHFE,
pai.data.WorkQueuei2itf9 /5%

pai.data.WorkQueue HIBMPAIT R

take
Iae
N2BITERFIFRE—1MTHER, HTHEARM,
B

WorkQueue.take ()

24
I

REME

j&lﬁ”ﬁ?@ﬂﬂ‘] tensorflow.Tensor o

input dataset

nee

i&[El—Dataset, HEMTRA—T IR,
&

WorkQueue.input dataset ()

24
z
R [EE

i&lﬁ”ﬁ?’e@jﬂ tensorflow.data.Dataset

input producer
Ihae
REI2BITERFIEARMAIXIESI, JReaderdOpfE.,

125
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o f&={

WorkQueue.input producer ()

o B¥
%
o R[EE

i&lﬁ”ﬁ?@ﬁgﬂ‘] tensorflow.FIFOQueue

L4 add_summary

o IfIkE
ETensorboardd & ;xWorkQueue & BE/KAIER .
o &3

WorkQueue.add summary ()

o B¥
%

o JR[EE
%

BN ]
pai.data.WorkQueue FEXIFXSIHIRFEHITEMEBIEI N, AT 25 AR REFMaxComputesk
HIRRAB, NBUWEER pai.data.WorkQueue HESLTBMEHIRTI Y (XEEZORKBRE)

o XHHUREIR

import pai
# ...
# pathl. path2Mpath3RFEBIFEMAIXETIR,

# shuffleB{EATrue, RINENEpochEBREMILITEIX HERR.

work queue = pai.data.WorkQueue ([pathl, path2, path3], shuffle=True)

# 1tWorkQueue¥IFTensorBoards

work queue.add summary ()

# BIEXHIRENEE,

reader = tf.TextLineReader ()

# MXXHFIRPIZE2FZIER,

keys, values = reader.read up to(work queue.input producer (), num records=2)
with tf.train.MonitoredTrainingSession() as sess:

sess.run(...)

e MaxCompute&R#IER
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o TableRecordDat aset #1E R

import pai

#.
# odps_pathl. odps path2Modps path3$TﬁﬁgﬁﬂﬂgMaxCompute§§'ﬁ§o
# shuffleBUENTrue, RING M EpochZBRENLILITHIRIRR,
# num_slicesATIEMBEHE,

# FLAGS.num workersj]'lm&?q:E'JWOrker*&Eo

work queue = pai.data.WorkQueue ([odps pathl, odps path2, odps path3],shuffle=True,

num_slices=FLAGS.num workers * 10)

# BIEEXMHBDatasets

filenames dataset = work queue.input dataset ()
# HdatasettFAXMHRAE NTableRecordDataseto
dataset = tf.data.TableRecordDataset (filenames dataset, record defaults=...)

XF tf.data.TableRecordDataset IEMMIEA, BHZSMWNTableRecordDataset,

o TableRecordReaderf{#ziE

import pai

#o...
# odps pathl. odps_path2}S’Zodps_path3§ﬁ%§i§mﬂgMaxComputei§§U§§o
# shuffleBU{EATrue, RNEFNEpochHBREMNWITEIRERR,
# num_slices ATIEMBEE,
# FLAGS.num workersAill&EHRMWorker &,
work queue = pai.data.WorkQueue (
[odps pathl, odps path2, odps path3], shuffle=True, num slices=FLAGS.num workers * 10

)
# BIERIRENES,
reader = tf.TableRecordReader ()

# MRBPIFBFIER,

keys, values = reader.read up to(work queue.input producer (), num records=2)

5.2.2.16. EAHZH

5.2.2.16.1. EHTensorFlowX ¥ N Hm X DeepFME X
AXAEN B ERTensorFlowSL I 53 % U DeepFME X,

BIiE &4
o FHEOSS, FHAl&EBucket, FE BB N EOSSIREMEIEFME

D F& fIEBucketl, REFEMRALS, ZNEAGHTEES.

o STRXOSSIHIAEMR, FBBESM A w510 Designer,

=13
ES5ER
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\

DeepFME LY i Wide&DeepEsy, BISLRERAFM, MNMEBE A THEIRE,

-------------- -
+ Addition # Feight=1 Connection f et i |

Normal Connection : WEpUt URlts |
x Inner Product — —p Embedding Py e s o .
,\} Sigmoid Function ;1__._ ______ :
&F Activation Function _— —— TJ - - |
b b _1--='-—.- i e - | Hidden Layer :
| P Layer 5

|

O, 7. - p———— S — |
_______ 2 o
: Dense = .
I Embedd ings
|m———————
EHE'«'!I so0 Featurs

W E#3REE A pai_online_project.dwd_avazu_ctr_deepmodel_train, i #3EE
JHpai_online_project.dwd_avazu_ctr deepmodel_test, #EAFHIEER, B AEEFER.,

BIES R
1. TR,
2. EMBRRERS,

i. BESTESH, ENMSTEEER BEembedding_dim. hash_bucketsXdefault_value,
self.fields config dict['hour'] = {'field name': 'fieldl', 'embedding dim': self.em
bedding dim, 'hash bucket': 50, 'default value': '0'}
self.fields config dict['cl'] = {'field name': 'field2', 'embedding dim': self.embe

dding dim, 'hash bucket': 10, 'default value': '0'}

DeepFMiERIth, EERMAEINembedding dimfEt B N+EE1E, MWide&Deept&EE I itk R4
3t Fuser_idflitemid, Ei¥hash _bucketsEL B AR AE, MEMEVER /D BIFEEIN
¥ hash_bucket st B A& /IME.,

i. IEEEE, HEFEADeepFM (deepfm) FlWwide&Deep (wdl) ,

tf.app.flags.DEFINE string("model", 'deepfm', "model {'wdl', 'deepfm'}")

i. REAMASH,

tf.app.flags.DEFINE string("job name", "", "job name")
tf.app.flags.DEFINE integer ("task index", None, "Worker or server index")
tf.app.flags.DEFINE string("ps_hosts", "", "ps hosts")
tf.app.flags.DEFINE string("worker hosts", "", "worker hosts")

RRINGKESE, ARBREEcluster (FBESATRERIIGESSR) , RABNERSHR
24,
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v. EEERALUE.

def parse batch for tabledataset (self, *args):
label = tf.reshape (args([0], [-1])
fields = [tf.reshape(v, [-1]) for v in args[l:]]
return dict(zip(self.feas name, fields)), label
def train input fn from odps(self, data path, epoch=10, batch size=1024, slice id
=0, slice count=l):
with tf.device('/cpu:0'):
dataset = tf.data.TableRecordDataset ([data path], record defaults=self.record
_defaults,
slice count=slice count, slice id=slice id)
dataset = dataset.batch (batch size) .repeat (epoch)
dataset = dataset.map(self. parse batch for tabledataset, num parallel calls=
8) .prefetch (100)
return dataset
def val input fn from odps(self, data path, epoch=1, batch size=1024, slice id=0,
slice count=l):
with tf.device('/cpu:0'):
dataset = tf.data.TableRecordDataset ([data path], record defaults=self.record
_defaults,
slice count=slice count, slice id=slice id)
dataset = dataset.batch(batch size) .repeat (epoch)
dataset = dataset.map(self. parse batch for tabledataset, num parallel calls=
8) .prefetch (100)

return dataset

MBEERTIHETH, BINEERIMEIIMaxComputeSST, MTFLII4FFH ., NREZR D
HATIEDTH, BINFE_parse_batch for tabledataset B sLIf,

3. LEEEERMERMHEOSS,
4. (mhE) R’RINKES.

@ e MERENEEHROERM, UNARTZSE, RZ, TUBTZSE, HERS
BAMIEES,

RIBRENRBERE, BERRHL:
o DeepFM

pai -name tensorflowll20 ext

-project algo public

—-Dbuckets='oss://bucket name.oss-cn-region-internal.aliyuncs.com/'

-Darn=""

-Dscript='oss://bucket name.oss-cn-region-internal.aliyuncs.com/demo/deepfm pai ctr.p
y
-Dtables='odps://pai_online project/tables/dwd avazu ctr predict deepmodel train, odps

://pai_online project/tables/dwd avazu ctr predict deepmodel test'
-DuserDefinedParameters="--task type='train' --model='deepfm' --checkpoint dir='oss:/
/bucket name/path/' --output dir='oss://bucket name/path/'"

-Dcluster="{\"ps\": {\"count\":2,\"cpu\":1200, \"memory\":10000}, \"worker\": {\"count\":
8,\"cpu\":1200,\"gpu\":100, \"memory\":30000}}"';

EERELMRIERIEL project_name. bucket name. HSarn (BESMNHEEARN) Rithis,
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o Wide&Deep

pai -name tensorflowll20 ext

-project algo public

-Dbuckets="'oss://bucket name.oss-cn-region-internal.aliyuncs.com/'

-Darn=""

-Dscript="'oss://bucket name.oss-cn-region-internal.aliyuncs.com/demo/deepfm pai ctr.p
v

-Dtables='odps://pai online project/tables/dwd avazu ctr predict deepmodel train,odps
://pail_online project/tables/dwd avazu ctr predict deepmodel test'
—-DuserDefinedParameters="--task type='train' --model='wdl' --checkpoint dir='oss://bu
cket name/path/' --output dir='oss://bucket name/path/'"

-Dcluster="'{\"ps\": {\"count\":2, \"cpu\":1200, \"memory\":10000}, \"worker\": {\"count\":
8,\"cpu\":1200,\"gpu\":100, \"memory\":30000}}"';

EERELFBERIEL project_name. bucket_name. HSarn (BESMNEEARN) Rithis,

E5] 7]1%&2!&73 PSHHT, FRAEER Ecluster, Rl P BIclusteraiR RBIEMWPST 2 F18 M Worker
Ta, BN, B1MPSTRAE121NCPUTIT0 GBRTE, B M Workerts =B 11GPU, 121°CPUK 30 GB
NE, SEHNEERNBESNPA-THESSHN A

5. RRBAHEES.

pai -name tensorflowll20 ext

-project algo public

-Dbuckets="'oss://bucket name.oss-cn-region-internal.aliyuncs.com/"'

-Darn=""

-Dscript='oss://bucket name.oss-cn-region-internal.aliyuncs.com/demo/deepfm pai ctr.py'
—Dtables='odps://pai_online project/tables/dwd avazu_ctr predict_ deepmodel train, odps:/
/pai online project/tables/dwd avazu ctr predict deepmodel test'
-DuserDefinedParameters="--task type='predict' --model='deepfm' --checkpoint dir='oss:/
/bucket name/path/' --output dir='oss://bucket name/path/'"

-Dcluster="'{\"worker\": {\"count\":8,\"cpu\":1200, \"gpu\":100, \"memory\" :30000}}"'
-Doutputs='odps://project name/tables/output table name';

EERELFERE L project_name, bucket_name. HSarn (BESMAEEARN) R,
BHREETE—RKEOENoutputsk, BXRNTHEEISNERSESIZE., OIERNRATSW
—|<O

drop table project name.output table name;
create table project name.output table name
(

probabilities STRING

,logits STRING
) STORED AS ALIORC;

6. SHIIZRTMIER K,
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\

pai -name tensorflowll20 ext

-project algo public

-Dbuckets="'oss://bucket name.oss-cn-region-internal.aliyuncs.com/"'

-Darn=""

-Dscript='oss://bucket name.oss-cn-region-internal.aliyuncs.com/demo/deepfm pai ctr.py'
—Dtables='odps://pai_online project/tables/dwd avazu ctr predict deepmodel train, odps:/
/pai online project/tables/dwd avazu ctr predict deepmodel test'
-DuserDefinedParameters="--task type='savemodel' --model='deepfm' --checkpoint dir='oss
://bucket name/path/' --output dir='oss://bucket name/path/'"

-Dcluster="{\"ps\": {\"count\":2,\"cpu\":1200, \"memory\":10000}, \"worker\": {\"count\":8,
\"cpu\":1200, \"gpu\":100, \"memory\":30000}}"';

EEREILFIEREL project_name. bucket name. HSarn (BESMHEEARN) Ritbls, RFAELR
EABEWorkeril TS HERES,

5.2.2.16.2. {EATensorFlow=ZI B Kk 93
ASTH A BT E R 2 SEST ensorFlow, MRIEEE E &R B TS S

AR &G
o EAIFEOSS Bucket, FH5 TOSSEN, FHEIBS MG EFHE=EFMPANSE =7 mEN: 0SS,

) #& fIEBucketly, REFEMRALS, ZNTEESEIGEN.

o EFBGPU, FBIESN =~ SRR S5EA: Designer,

dtﬁ!ii
I:I Il_a\

BJEEE_HXMEE, FETAEERRESHIE, MOERFAAXLELEMLEE, —EREMMEZELIR
I —EERE, TERECE:

. ‘@"%“%‘%Eﬁﬁiiﬁ?ﬁ%"—ﬁ%% EFIES.

. FEARBGPUITESIE, TEREEAS.

PAI-StudioELTME T EAREZIERIANE R DXNRIR, BOUMUERNRRCESIRE, FBESAE
BREE. ARIRARYFENSFRE.

HiEE
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HERFSIPAI NBEIRHKZEE TELZE5TE

AL FEACFAR-10MHEE, ZHIEEL 6T IKEEN32* R2NFEE A, H101EF, FAR T, K
F.B E E OB B D MRRE, MTERR. BUUTHZEEERBXLE, #EES
BLCIFAR 10241,

airplane % % > ..=.h}
automobile E e !Eih‘
s Elmall RS ¥ EH
cat IIE *f!&“ﬁlullllulﬁlll‘!ll!
I R
dog ‘ﬂ&.nnx“
frog E.... / ....
e RSO B
S~ 1S T P P
truck dgh’iﬂ

FEASEPEZHREERS NIIGHIESE (SAKER) MANEESE OAKER) . Hbs5HRERE
HEIEENFIRD A5 Ndata_batch, 1HKEREFUNEIEEHERMtest_batch, W TFEFMRR.

data_batch_1 data_batch_2 data_batch_3
data_batch_4 data_batch_ & test_batch
BIEHES
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W

NBEINHZEE H L

YA SIS BB EE RN HE X L83 £ = 0SSHIBucket 8842, HIIN, 7E£0SSHIBucket TEJZEaohai_test X443 &
mONFXHEE, NTEFRR.

Folder Name

aochai_test/ Go back up a leve
check_point/
cifar-10-batches-py/
predict_code/

train_code/

B GZNERINT :
e check point: 77fifSC30 4 A AYIEEY,

@ B8 MPAStudioEIRAIRSIIRIE, MAFHIETensorFlowAHcheckpoint i it B 5 /4
BEMABRSHEENCENOSSXHEREKR, BNLWABEIE T, AXLKP, Kcheckpoint &
BR /&8 iGN\ HREENcheck point XH#EEIERZ,

e cifar-10-batches-py: 7Zf& il kR SE A FUN £ 43 S X L B 248 TR S 45 cif ar-10-bat cher-pyF0 75 £ 32
{#bird_mount_bluebird.jpg.

o train_code: EM&illZREE, Blcifar_pai.py.
e predict_code: fFfcifar_predict_pai.py.

{fEATensorFlowsLILE F H %
1. #APAI-StudioInH =8,

i. BRPARZEIA,
i. ZEMSME, EFERFLRMINLE > oTRAZEE (Studio) .
il. FREAZLR, ERERRSHMIE,
iv. (oNiE) EPAINIMEERENEERE, MARBER, BERME,
v. BESITANREEEIN THHANSEZZES,
i. ZEPAI-StudioBEZEMAENSMEE, BHFE R,
i. EERIIE, BETensorflowBHFHE THMNEREIE.,
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iii. FEREBSERIEE, BESH (TUSBERARKASH) .

2 R
B WA TensorFlowEB R $3,
nE RIFFEK,
ik WM AERTensorFlowIME K 9%,
& EFHAZR,
iv. BERE.

v. (Tik) SEFERY+4, FEPAIStudioRHlANAENSHE, LR,

vi. (TNE) EERBTRT, BEHETensorFlowE F 732 XX,
Hf BT ACRENIHRME, TensorFlowBFH#E XXABEENIREIR ( XXAERLKH
MAMNIRFS) .

vii. RAREMENER, BNEEXIE, WTEFAR.

| © mosszuE E‘ | © mosszmo Q‘

| # TensorFiow-1 6‘

|| #+ TensorFlow-2 a‘

X1 xR
NEHE, RASANRETAIRNIGHEERE. URERAEMHESE, AFREE
O] APHROSSHIE-1, AANIO/FRIREER, BOSSHIEBREEAFMIIGHIEN
OSSEEZ,

FNEE, RACANERETAZRNMNLEEREZ. IRERAEMKESE, AFEEE
@ MPHEEOSSHIE-2, AAMIO/FRIREER, KBOSSHIEBEREEAFHINEIEN
OSSEEE,
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X i R
{EATensorFlowill &R, REEFFEEcheckpoint R /EREGABR, Hitt
SHUEABIANERT], ZHAGHNSHE5 0SSR THXEI XA T:
= Pythonf{BX 4 : EBEEHNOSSERFMcifar_pai.py,

©) = OSSEUBEBER: BEANOSSEEDHcifar-10-batches-pyX#¥£, ZE<BHMM L
HEOSSHEE- 1B RESHE.

® checkpointiH BR/ERMAB R BEENOSSKZPHcheck_pointX#4sk, AF
EhEmHER,

ERTNER, ABEFHNEEcheckpointmi BR/ERBABR, HWSHEAR
INMEBRNT], ZAHNSHE0SSEETH X4 MXRNT:

® Pythonf{B X4 : EBENOSSEEZRFMcifar_predict_pai.py,

@ = OSSEUBEBR: BLEANOSSEEDHccifar-10-batches-pyX#¥£, ZAE<BHMM L
HEOSSEE-2 T REI S HHE.

= checkpointfti BR/ERBMABR: FESTensorFlowll ZRAHHNEREH BRRF
F—E, AEENOSSEEPHcheck_point XXXk,

RHAEEBHER.
i. BHEMLEANEST.
i. SLMIETERE, WUILIEREROSSEER (checkpointE i BR/ERBAER) TEEWN

&

WA BB BT
§hXFcif ar_pal.py S BB R AT AT ARAF -

o HFECNNE il R E

w
i
)
2]

network = input data (shape=[None, 32, 32, 3],
data preprocessing=img prep,
data augmentation=img aug)
network = conv_2d(network, 32, 3, activation='relu')
network = max pool 2d(network, 2)
network = conv_2d(network, 64, 3, activation='relu')
network = conv_2d(network, 64, 3, activation='relu')
network = max pool 2d(network, 2)
network = fully connected(network, 512, activation='relu')
network = dropout (network, 0.5)
network = fully connected(network, 10, activation='softmax')
network = regression (network, optimizer='adam',
loss='"categorical crossentropy',

learning rate=0.001)

o JIZEERE model.tfl
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model = tflearn.DNN (network, tensorboard verbose=0)

model.fit (X, Y, n epoch=100, shuffle=True, validation set=(X test, Y test),
show metric=True, batch size=96, run id='cifarlO cnn')

model path = os.path.join (FLAGS.checkpointDir, "model.tfl")

print (model path)

model.save (model path)

oUW 4G 55 iR A

Erxtcifar_predict_pai.pyX 4 B X BABEITHEN . BEIEAB Fbird_bullocks_oriole.jpg, HBHEIBE A
32*3218 R K/, ARiEfEAmodel.predict FUM R EGTESY, IRELX3KE F X5 +Fp 5>
#['airplane’,’automobile’,'bird’,'cat’, 'deer’,'dog’, frog’,'horse’,'ship’, truck IR E, REBNRESSH—
PMREEATNLE RIRE],

predict pic = os.path.join (FLAGS.buckets, "bird bullocks oriole.jpg")

img obj = file io.read file to string(predict pic)

file io.write string to file("bird bullocks oriole.jpg", img obj)

img = scipy.ndimage.imread ("bird bullocks oriole.jpg", mode="RGB")

# Scale it to 32x32

img = scipy.misc.imresize (img, (32, 32), interp="bicubic").astype (np.float32, casting='
unsafe')

# Predict

prediction = model.predict ([img])

print (prediction[O0])

print (prediction[0])

#print (prediction[0].index (max (prediction([0])))

num=['airplane', 'automobile', 'bird"', 'cat', 'deer"', 'dog"', 'frog', 'horse', 'ship', 'truck']

print ("This is a %$s"% (num[prediction[0].index (max (prediction[0]))1))

5.2.2.16 3. #ER S (FastNN)

PAREEI B FEFastNN (Fast Neural Networks) 2—PMEFPAISoarfIS A RAHZMEZCE, BRIFastNNEZR
X¥TInception, Resnet. VGGEHELRHE L, FESELTHMELSHALHER, BalFastNNELKNET
PAI-StudioF&t, HEUJMUEEEZFEDEA.

EEHIBIR
HT HEEPAERS|E B FFastNN, cifar10. mnist. flowers#iEE T&H & Ntfrecord EEEENTF
0SSt, TEZPAREHIE R HOSSHIER L HEHIE, FAHEOSSHEENT.,

HiEE PIES lgRE RS FREEE

e Jjt3: oss://pai-online-
beijing.0ss-cn-beijing-
internal.aliyuncs.com/fastnn-

data/mnist/
mnist 10 3320 350

e Ii&: oss://pai-online.oss-cn-
shanghai-
internal.aliyuncs.com/fastnn-
data/mnist/
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HiEsE EH lgREE Wit s FREERE

e JtE: oss://pai-online-
beijing.o0ss-cn-beijing-
internal.aliyuncs.com/fastnn-

data/cifar10/
cifar10 10 50000 10000
e |i§: oss://pai-online.oss-cn-

shanghai-
internal.aliyuncs.com/fastnn-
data/cifar10/

e Jjt: oss://pai-online-
beijing.o0ss-cn-beijing-
internal.aliyuncs.com/fastnn-

data/flowers/
flowers 5 60000 10000
e |i§: oss://pai-online.oss-cn-

shanghai-
internal.aliyuncs.com/fastnn-
data/flowers/

FastNNEE Z#5iE Bt frecord® L BIEIE, FHE FTFRecordDataset# [0 L# dataset pipeline AR |
HilA, NFEUBEHIEMLGENE, 59, BTFERIFastNNEEHIEARAEABREE, BINEEESH
B/, RERIEFIEEFLHNEISENEE, Al:

o FMtfreocrd MR EEAR—H,
o H M workerb B Htfrecord S HEEA—E.

MREBIER AR Atfrecord, Tf&ZdatasetsBFE THcifar10. mnistFflowers&& 4L dat aset
pipeline, LAcifarlO¥#EA4I, SLEAEMT.,

Ri&cif ar1 0%4E tkey to_featurest&X AT,

features={
'image/encoded': tf.FixedLenFeature((), tf.string, default value='"),
'image/format': tf.FixedLenFeature((), tf.string, default value='png'),
'image/class/label': tf.FixedLenFeature (
[1, tf.int64, default value=tf.zeros([], dtype=tf.inté64)),

1. f£datasetsBH R TR B EIRMIT X cifarlO.py, HFREANS,
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"""Provides data for the Cifarl0O dataset.
The dataset scripts used to create the dataset can be found at:
datasets/download and covert data/download and convert cifarl0.py
from  future  import division
from  future  import print function
import tensorflow as tf
"""Expect func name is ‘parse fn’
W
def parse fn(example) :
with tf.device ("/cpu:0"):
features = tf.parse single example (
example,
features={
'image/encoded': tf.FixedLenFeature((), tf.string, default value='"),
'image/format': tf.FixedLenFeature((), tf.string, default value='png'),
'image/class/label': tf.FixedLenFeature (

[1, tf.int64, default value=tf.zeros([], dtype=tf.inté4)),

)

image = tf.image.decode jpeg(features['image/encoded'], channels=3)
label = features|['image/class/label']

return image, label

2. fEdatasets/dataset_factory.pyh#hEdataset_map,

from datasets import cifarlO
datasets map = {
'cifarlQ0': cifarlo,

}

3. HUTESHIAR, IEESHdataset_name=cifar10ftrain_files=cifar10_train.tfrecord, BN T{&EF
cifar 0¥ 1 TR RN 45,

@ #E NEETEFEMEMOEIEIE, BHTERdataset pipelineIZiBE (5
Z utils/dataset_utils.py) ,

15 5 B
PAI-FastNNXZ AT R B MES

o HIRESH: HBEIEENEABHENSH, fWI%EFHEEZdataset_dir,
o HUEMAESE: HIEMAER I Kdataset pipelinetfd XS4,

o RIS BRI LKEASE, €Fmodel_name. batch size¥,

o RSB FIXRHEAEXBMESH.

o MRS MUBREEXSH,

o HESH: XTHEBEFNSH,

o HEEAMSE: REBESHMANRSH,

BEXHEAMT,
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HEF3PAI

enable paisora=True
batch size=128

use fpl6=True

dataset name=flowers

dataset dir=oss://pai-online-beijing.oss-cn-beijing-internal.aliyuncs.com/astnn-data/flower

s/

model name=inception resnet v2

optimizer=sgd

num classes=5

job_name=worker

o HIRESH

B

dataset_name

dataset_dir

num_sample_per_epoc
h

num_classes

train_files

.« BEMLESH

AR

preprocessing_name

shuffle_buffer_size

num_parallel_batches

prefetch_buffer_size

num_preprocessing_thr
eads

datasets_use_caching

s

string

string

integer

integer

string

string

integer

integer

integer

integer

bool

13

5%

BEBMASBRTIXGNER, BES

#&: mock, cifar10. mnist. flowers, EUEiIRBEIES
Wimages/datasetsB R T B IEURMIT XX, 2N
fERELIEEmock,

BEMABURSENEXKE, BiAJANone,

EEHREESHEAY, —RARESEIXNRA,

EEHADEE, BIARI00,

BEMBINGEENXHE, XFEaNRAAES, §
#n0.tfrecord,1.tfrecord,

B
[

FMmodel_nameEEEHFEMLIEN XS, BUETE
EliE2 W images/preprocessingB & T B preprocessi
ng_factoryXX ., BIANZEANone, FRRAEFTEHIE
L,

EERBIBRAKEN, DUHERAREHRTshufflelNEF
RN, BIAART024,

Sbatch_sizesefRAmap_and_batchBFHIT4i24Y,
hENIE BB AN HITRLE, HKiIARS8,

EEHERKETEEEORE, BiAm32,

EEHERKEHTHTHEMBMNAEY, AN
16,

BEEITHUAEAAFHE, $TRABENEESEE. B
I\ A False, RRAITFH,
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o RESH
B i iR

E5%E, RESE:
task_type string o pretrain: BEFRINZ, FKiA.
o finetune: EEIF{R

BEHTIIGHNER, BESE /Images/modelsTH
FraRE, I\TIABE images/models/model facto

model_name string YRR X R R Bmodel_name, BiA
Jinception_resnet_v2,

num_epochs integer MEREINZRE, BAK100,

weight_decay float ERIGNNENRBERS, ZKIA70.00004,

max_gradient_norm float %?*ETE/@_EUEI—\@E&??*%Eﬁ%o EAIAAINone,
RRTHITHEHRD,

batch_size integer BR—ERLABNEIES, BAAR32,

model_dir string E\ﬁkcheckpointﬂ’\lﬁﬁéo BiAANone, FRRAHITE
BIFMT.

ckpt_file_name string E#checkpointBIX#Z, BRIAAINone,

o FIRBY
B e Y
warmup_steps integer ¥REFZIRAEREH, BIARO0,

SIRFRENAX, BUE
At2t (Tensor2Tensor) , FRVIAHKABEZIR

warmup_scheme string 891/100, #A/FexponentiateE HEEIIEEFEIRN
1k,
SIRZFMAN. NEE:
o luong234: 7E2/3MBERKZE, FHRIRERE,
RHAEHAT/2,
decay_scheme string o luong5: FE12HEREREZE, FRSRER, =
RAEE /2,
o luongl10: FE1/2MREREZE, FRI10X=RE,
RRAREN/2,
earningfate_deca-fa - fioat IERE IRTAEM, BikH0.4,
learning_rate_decay ty strin BEFIRRHER, TE
pe 9 f&: fixed. exponential (2kiA) Fpolynomial,
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B
learning_rate

end_learning_rate

o RUEH/SLL

B

optimizer

adadelta_rho

adagrad_initial_accumu
lator_value

adam_betal

adam_beta2

opt_epsilon

ftrl_learning_rate_pow
er

ftrl_initial_accumulator
_value

ferl_1

ferl 12

momentum

rmsprop_momentum

rmsprop_decay

o HESH

B
stop_at_step
log_loss_every_n_iters

profile_every_n_iters

string

float

float

float

float

float

float

float

float

float

float

float

float

S

integer

integer

integer

ik
fEE Y SIRAAE, BIAH0.01,

EERBRZIZENTR, #iL70.0001,

B
[

IEEMMEBEEIR, IEE: adadelta.

adagrad. adam. ftrl. momentum. sgd. rmspro
p. adamweightdecay, BXIAArmsprop,
adadeltafI=BERE, ZKIA70.95,

AdaGradiR REEHIEIR{E, BAR0.1., BAdagradaff
HWBREBESH,

—RHEFMHOEHRAE, BHIAN0.9, RAdamiti
REASH,

“RHEFTNHEHREZ, BRIAN0.999, EAdami
WRERSH.

ERREE, BIAR1.0, BAdamiUBZERSH.

FIRBHNESY, HiAR-05, BRAKBEERS
#,

FTRLAREZBHUHCIA, ZIAN0.1, 2RriitkBERS
.

FTRL LTIEMIR, ERIN40.0, EFtritbBERSH.
FTRL RIEMI, 2RINF0.0, 2FtribRERSH.

MomentumOptimizerfIshES4(, BiAN0.9, B
Momentum{L ke E RS,

RMSPropOptimizerfsI£2848, BIAA0.9,

RMSPropBIZ=is A1, 2KiAFA0.9,

Py
NERDERE, BIAmI100,
fTENlossERBIERME, EKiINA10,

fTENtimeline89 A 4R, BRIAAO,
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*n%gﬁgﬁzxféﬁ' ;FE%%EI,\

B
profile_at_task
log_device_placement

print_model_statistics

hooks

o MEERMSH
B
use_fp16
loss_scale

enable_paisoar

protocol

FREXH

%

integer

bool

bool

string

S]]

bool

float

bool

string

i
B

HiitimelineBIHLEEXT IR S|, EIAA0, X Richief

worker,

E&Htdevice placement58, BIAAFalse,
eRRHIIIEREER, BikHnfalse,
lZkhooks, ZRIA

J3StopAtStepHook,ProfilerHook,LoggingT ensorHo
ok,CheckpointSaverHook,

i
i

EEETHEEEIILG, BiAATrue,
grdhlossiEscalelER %L, BIAA1.0,
= EFEMpaisoartEZe, ZiATrue,

ZRiAgrpc.rdmaEBE o AME B grpc+verbs, I2FAEIERE

MREBRETHHZENER, HoILUE S S &dataset. modelsflpreprocessingEZO#—HF &, EUL
ZHIBRETHFastNNENEKRRE (LlimagesAafl, KBAOXEA train_image_classifiers.py) , BAK

BRAREUT.
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W

NBEINHZEE H L

# MR#Brnodel namefl#Afmodel sPM ARG EInetwork fn, HAIEEREIMIANS# train image sizeo
network fn = nets factory.get network fn(
FLAGS.model name,
num classes=FLAGS.num classes,
weight decay=FLAGS.weight decay,
is training=(FLAGS.task type in ['pretrain', 'finetune']))
# MR#fBrnodel nameFHpreprocessing namefJIA BRI ERIBETN IR K $11FElpreprocess fno
preprocessing fn = preprocessing factory.get preprocessing(
FLAGS.model name or FLAGS.preprocessing name,
is_training=(FLAGS.task type in ['pretrain', 'finetune']))
# MR#fEdataset name, EFRIEMIItfrecord, AP AMpreprocess nfBITEIEE ST IEdataset iterat
OYo
dataset iterator = dataset factory.get dataset iterator (FLAGS.dataset name,
train image size,
preprocessing fn,
data sources,
# JFAnetwork fn. dataset iterator, E)‘(i‘l‘ﬁlossﬁ'ﬂ@gﬂloss_fno
def loss fn():
with tf.device('/cpu:0'):
images, labels = dataset iterator.get next ()
logits, end points = network fn (images)
loss = tf.losses.sparse softmax cross_entropy (labels=labels, logits=tf.cast (logits,
tf.float32), weights=1.0)
if 'AuxLogits' in end points:
loss += tf.losses.sparse softmax cross_entropy(labels=labels, logits=tf.cast (end
points['AuxLogits'], tf.float32), weights=0.4)
return loss
# JAMAPAI-Soar APIﬁ%loss_fn‘ tf[R%optimizer,
opt = paisoar.ReplicatedVarsOptimizer (optimizer, clip norm=FLAGS.max gradient norm)
loss = optimizer.compute loss(loss_fn, loss scale=FLAGS.loss scale)
# RIBoptMlossHEHXMEN training tensors
train op = opt.minimize (loss, global step=global step)

5.2.3. WhalenHmA REZIEL
5.2.3.1. PERFLE

WhaleT] AR B8 @R HT A XTI, ESHAHTRERESIIZL, RER‘SMEERLTE.
AXNEAEWhaleP IMAHXHTRENFASR, BFNHNK. BRUS . RENS REGRIFDZE
BIRABREY, FHRETRER. B, NENEAFEWhaletBEMRAIIRE.

de =y

B =lgo

WhaleRRiE. ZH. 5. F—WHHRNINKESR, RESEESBANEOUSNEEHT. ERHT.
KT, EFRAREMHTHARASHESHT. WhaleEFTensorFlowFrk, T2FEATensorFlow
B0, BAEEAEEENTensorFlowiE R N NLITH AR HTREEERAHE, Bu#HToAESHTII
é/?\o

RABREXR
WhaleXZ 5 8IPAI-TensorFlow & Pyt honfR A0 T :

e PAI-TensorFlowh A : PAI-TensorFlow 1.12. PAI-TensorFlow 1.15
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e PythonhRA: Python2.7. Python3.6

EAWhaleiZm sl R
1. FIAE.
M inico EOMTWhaledlhit, HHESLwhaleinit, FHMT.

import whale as wh

wh.init ()

2. A&’ (Cluster) .
Whaled @3 ClusterfIRFIEX BR, TREH4ERIIZEZRNEE ., B, Whaleld IR E KIS
BRHITHAE, FiEES R whale.cluster,

cluster = wh.cluster ()

3. ¥I#&EE (Scope) ,
Whalei&iZScopefs ERHARNINGA R, BEXFFLSTScope AalEMREEHTAN, #HEiES
Rwhale.scopes, Whalesz#5#IScopesE R E1E:
o replica: #iEHT,
o stage: #&EIFHIT,
o pipeline: FKFHIT,
o split: EFHFH
o PAEScopeNAEE,
UTFI#— A mRA i EWhaleh IMARX, UESE:
o HURHT

with wh.replica():
model fn ()

o MERIFHIT
RIgEE T 20 ayers, BI10Layersklar A—1\Stage, 10 Layerskl A5 — 1 Stage, =l
mT,

with wh.stage() :
# layers 1~10 of model
model fnl ()

with wh.stage() :
# layers 11~20 of model
model fn2 ()

o HIEHIT. BEHITRRKHHST
ERBHTEM EHTEIEFHTNRAIT, BREEASHERreplicafpipelinefyScope, REILD
_FO
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with wh.replica():
with wh.pipeline (num micro batch=5) :

with wh.stage() :
# layers 1~10 of model
model fnl ()

with wh.stage() :
# layers 11~20 of model
model fn2 ()

o HUBHITMEFHSL
BRI —MERFI 10 M Layersif{THIEH 1T, MEEBILayersi#TEFI/RSY, ROIWT,

with wh.replica():
# layers 1~10 of model
model fnl ()

with wh.split():
# layers 11~12 of model
model fn2 ()

TERH
1. AREHETABLRS.

FEAWhale— M RENERKIERHTEHT, LENBEREARBHELSRE, ROINT., TBRBES
Wsimple data parallelpy, EZAHRNHTRENERGEBES L Whalenr 08024,

import whale as wh

def main(_):
wh.init () # init whale
with wh.cluster(): # cluster
with wh.replica(): # data parallelism

your model definition # construct your model here.

FHRRBNEIRTEZGE=TER:
i. Whale#l#aft: wh.init()
ii. ClusterE X REHRREIZERIFAIIRES:  with wh.cluster()
ii. BHTHRIEEALIEHIT:  with wh.replica()
BENBRMGEARBHTAIETIIES, WhalesBHMRBRANESER, HEBHIEHTARNSE
s
2. PIINEREE

LE—S iR IMock#iE. MEFEAELHIEBHTAORING, WEBEMNEHIEHTTS, NMEERE
F P WorkerdkER AR B BIEE .
Whale BEn 3Tl R EURH T2, GBI AR REEREBS NS LESF,

3. BRI,
RO ES A MER—RM R R AFAL:

o PAI-Studio
TR EAMBTensorFlow 1120, #REWHFAEBESRPA-THER A,
o PAI-DLC
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» MIRERMRSR, FHWTNEEAE, NHRTOTHL,

python simple data parallel.py

Hoh simple data parallel.py F=ARDORINGESHRBIXE, SERBILIFBEREE,
n NEBEITArenaltRESE, BEREHArnIEEES (HE) o
m {NRZ{FEMAPAI-DLC Dashboardi2 X5, 1EE& R EFPAI-DLC Dashboard B3 E55,

WhaleE #tbIh &g
WhaleX#FHZfBEMNK, BoILBRESRASEMRAINGE, BEHXBESNEESH,

5.2.3.2. Z BR[|

5.2.3.2.1. KMEL XN HBRINE (EFFED)

RIE W AMES LR EFENRZE, NEWhalelIHTHRIHNA R, BEESEFRAMEBEHT, @£
BERINGN, UBRAMEDLESTERENINGH MR EMERENE@, EWhaleth, HTTLA
BEEEL S, BFENARRF=DSE, SIMAMES LESZBFusiontE=,

a6 B2 /=

EREI@\

FEROBEANRFES . FESEOEROB., SFNREEHS, PXFEEERINER. TAHZRI.
BENXMEGEK, BRSHNERNEASEBEMIER, BAAENXRVS FEBFENR, F
AR B 73 LK BOX MR A

i) &
BAResNet509 £4E 5 N, HER 10 TEAR.

ndu
0G1aNseY
o |
XBW1J0S

ResNet50 £ FISERABAT,

features = ResNetb50 (inputs)
logits = FC(features)

predictions = Softmax (logits)

AIOCEF O LMEAEIRHTHIO WA, UESEFIRSHITHEX L., 7240810 Wi, ResNet5088
THERNEKR/N89.6 MB, 2% EFC (Fully Connected Layer) EB5IRRRNE R/N/781.6 MB, 2RI
HW8.7E, HFXAHBHTHITAHXINIEGE, EEBME (BackPropagationid#2) , FCERM+HESE
MERS, MZ@ETAlReduceit T ERL, EBTResNetS0EA M ESHKEHITEEITE ., AT HTFFCER
FEFNEEEIT K, ZResNet50MAHHETERME, FCRANBEBEREERE IR, Fit, FCEB
A ERS TR IFi SResNet 5089/5 @it & Overlap, SMEREATEDNBESLL+AE, MEE
T,
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dr

HAPEHEAN, naRHERAINEFEESNEK, KUNvidia 16 GBV100A%I, RI&REL82048,
NEEZ IS EMH100 WHIFCIRE, BN L EEHmY . HE BRI E R OptimizertiF B E, 16 GBHIVI00R
BTN RBAYR0W (REZEENENESESH) .

MR, BMEEAEE (FCES) BIMME —KGPUR B T A EAMEN A EES, IEHIEHT
FEATEZHBRIMENE, HNBAMESEES, DANDEEHRITOPHNEFHFS, BENOPERS
RNENR, EABREPHEHITARITE.

EtpSED, SEZRSEMEMBIBENE, BRODBHMREBEE XNENIEEE. EFHFD IR
RIERKGRAPTER, 0 EREAMES 2 EhBertLargetR®, S FERE (EFTF-SIMESZIH

Resnet50f&£ & Backbone, REIEHREEHIIMA) , HERASR/)N, FEBEIHIEHTHRIBIENEKX
MiEE, B, BREREINTRZRNOTESEFRAMBEHT, #ToHlil%, BNRESEEN

ok
BEo

SSHHR
SEERRESN, RARANFTURBMEABRIG, MREAHRERE:

o FCERH
NEKX, FERERSHER. MERFIEHTRESEXSEMEEITHR, WARERERITEAFEREAME
AEMEM, FTRFCERNMIWeight REZRBIIHITIRS, BEAZSREES . B, $XFCH
Softmaxit&, BKKRRARARBALMNITE.,
e ResNet50Zf4>»
WEN, HEENE, ZBOEERS /N, TResNet 508 THIBHTLE, SKRIEZRARN
HI|AF, MINESIRLIERE.
LZREFTIR, EXFResNetS0RY KMAENRES, BER S AFNStage, $§Stage 0BIResNet 5058 BT E4E
HITRBEFINGERARN D, HITHEHT, BStage 1HFCHISOftmaxZ MBI EFHFDEBIFER
EEt, #HITERHFT, RIRESNEKE (GPUO, GPU1., GPU2, GPU3. GPU4XKGPU5) , ¥BGPUNAA,
MRIBRTHEHTHNEFRES, WTEFAR.

Stage0 Stace’

Model Input —>  ResNetb0 > FC —>  Softmax

Hardware
GPUO GPU GPU2 GPU3 GPU4 GPUS

B, $Stage 0EBA B4 M E[GPUO, GPU1, GPU2, GPU3 MK K o {T#E 1T, SR RIZIARNE
B E#TII%, $BStage TEA BT EIRD AT A ME[GPU4, GPUS|H#TE Fifky, HTABNITERNT
FiRo
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Softmax 0 Softmax 1
Maodel Parallelism T 1
FC O FC 1
ResMNetb0 ResMNetb0 ResMNetb0 ResMNetb0
Data Parallelism
Input O Input 1 Input 2 Input 3

Vet Mavisa M
Virtual Device O

FEY, GFEUTLEZRE:

1. [GPUO, GPU1, GPU2, GPU3]5Ei%ResNet 508 BT 2 /5, [GPU4, GPUS]IXZI[GPUO, GPU1, GPU2, GPU3 %)
B FeaturetF it

2. [GPU4, GPUS)5E¥ Feat urels 1R BB1Ti##1TConcat, BHAFCERS ., FGEANHERWN TR,

Classes Num Classes Num

Hidden Size -
g GPUD = %j
A ¢ cPus crus - & GPU4  GPUS
H T4 —

GPUZ = #

* ] I
= GPU3

Features FC Weight Ouput Logits

3. [GPU4, GPUSIA BB ELlogits/gs, A BlitESoftmaxiisy (ZEREEHTEREE, UKEL
BRALogitsERMETHISUME) .
B ERARBATTUREAMESEES, ERBTERPEAGFEEUTIE®:
o MIEHTHMAEEAN S LKXFeatureZEE FIRNES, HFERSIDE,
o EMRTEDPEEGPURIN, HEUBEHTHEN, EFENGPUERRES ., HEFHRAS/IHMITEN, HiEH
TGPUZ IR &4,
ZOBTEEE MR, CEERARADTESERNHRANELEREFNYT B, ELt, Whalextlbi#iT7#H—%
Rk, BIEAFusiontEXi+E .
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Whale%§Stage O8YResNet 508873 BLES ZE FrE R TEUIEH 1T, ¥§Stage 1BIFCHNISof tmaxBi N LSS EFFE
R TARITE., BRSEAZRNMS N TEFRR.

Stage0 Stagel

Model Input > ResNets0 ———— > FC > Softmax
Virtual Device 0
Hardware
GPUD GPLN GEPU2 GEPU3 GPU4 GPUS

Stage OB9%I HE MERH A X m AR E B A EROHAIGather@fs, BRTHRAITHA, BN, Sk
Stage O E &R, #HiTAlGather@{5/5, M Zlit&Stagel1#s, FEHMGPURRERS., EANHEEN

TR
VI
Softrnax 0 Softrnax 1 Softrmax 2 Softmax 3 Softrmax 4 Softmax 5
Model Parallelism i I ] I 1 |
FC O FC 1 FC 2 FC 3 FC 4 FC &
Features AllGather
ResMet50 Resheth0 ResNe1b0 ResMet50 ResNet50 ResMat5i
Data Parallelism I ] 1 ]
Irput 0 Input 1 Input 2 Input 3 Input 4 Input 5
ISK
WhaleLH £ 75 £ 4ESH
RS, &

FEWhaleh TP AHES X ESFusionERFE=N"FE (InENWhalenHmRFERETN) -
BRI R,
1. &R,
BEBZRNIRBARH1 ﬂﬁa«a;R*zlJ PAREERS, BIScopesklsr, #fEES M whalescopes, E£iR
BISLI 7 R EERR S AR ER
o Stage 0: Bl¥EResnet508p5
o Stage 1: BIFFCAISoftmax&RH
£+ 3FResNet SO R Y RIAMCES, EWhaled @I M 1TScopesftid ( whale.replica 1 whale.split
) BNOISCEERK S, REIKRBUT,
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with whale.replica() : # Stage 0
features = ResNetb50 (inputs)
with whale.split () : # Stage 1

logits = FC(features)

predictions = Softmax (logits)

2. BRERIA.
NEHEBEHTAE, BER S A—MVirtual Devices (82 [GPUO, GPU1, GPU2, GPU3, GPU4,
GPU5]) , BiClusterklsy, #FiIHEEE L whale.cluster,
Whalei2 8 ClusterTA T XS BBiERIWorkeri#7%14, whale.cluster BRIABNTEINEFTEDeviceE L
A—" " Virtual Device, REIMLBINT.,

cluster = whale.cluster ()

3. BRSY,
BEEZ 75 B ST ZE Virtual Device:
o XfResnet50ERH FAEIEHIT, MZEVirtual Device, BI[GPUO, GPU1, GPU2, GPU3, GPU4, GPU5}&E 3k
£#BE— Resnet S0HIE R B K,

o FCHISoftmaxifa EAEFIFS, MEVitual Device, EN[GPUO, GPU1, GPU2, GPU3, GPU4, GPUSE
KRES A HEFCRBIMatmultS— D2, B2 R TSoftmaxit &,

STFIREES, EWhalebr REEXNEAMBIClusteriliT with &%, BB TABER R EHER
B9BLsY, BEWhaleZ A THHEREZOABNT (BSEFIRANAMESRESTHTABIES
Ilarge_scale_classification.py) .

cluster = whale.cluster() # #HiEXIS,
with cluster: # MRS5S,
with whale.replica(): # Stage 0o
features = ResNet50 (inputs)
with whale.split () : # Stage lo
logits = FC(features)

predictions = Softmax(logits)

T 8E
PAWhale B9 #4E F 1714 88408 S9Baselinei#t fTxftb, MIXHFZIM T,

ML PRI iR

GPUE = ecs.gnév-c10g1.20xlarge (V100 * 8)
M5 VPC-35 GB

NCCL_MAX_NRINGS NVIDIAEL &%, MWK EERN4,
NCCL_MIN_NRINGS NVIDIAE A &%, MiXEE R4,

EEFRMNMEEENNEREDS, KA10 WHZHResNet 50IRE , BFCHMBELEFRABENH RS R
E#froRitE. 54, SRS EFCE S K AFusiontE N E AWorker, BF#17 T EF{F, FCEB
PHEFSARERM R, BREEFHR/HR THIEHTHRABatchSizZeT] ARBEKR, AXPHNEF
HEAXSLEME G R 25

o ¥EH1T: Whale Data Parallelism Batch Size=16
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o [E|7EBatch SizeWE F#%4r: Whale Model Parallelism Batch Size=16
o #Z&Batch SizeWE F#x5>, BIWhale Model Parallelism + Dynamic Batch Size

X EERMTER,

ResNet50 10W/4 2517 5%
80

70 67.92
60
54.97

50

40 38.90

29.13
30

23.34
19.36
20 17.08
11.09 11.25
7.78

342 394 51 459

3.78
278
1 1 1 2.01

1 4 8 16 32 48 64

Whale Data Parallelism Batch Size=16 W Whale Model Parallelism Batch Size=16 & Whale Model Parallelism + Dynamic Batch Size

@ B EARETGPUEL, NBIRERIEL.,

MEBD, sABRIATEL:

o WFEBENSREENES, EFHFA/HMREEMNTFEEHTES. ERREERRLD TFCETNEER S
BIE=,

o IRIEGPUEHEIAIEEBatch SizeNEFI/R DAL, MILEIEHITHR KBatch SizelbgEEM, E64FE
B, BatchSizetJLAEZEI160, 2EIEHTHI10E,

o MEENMERLEREBLMME., HERETERAMSEKBatch Size, {FApplyMEE (SHEH) NitE=E
FEEEED T 0%,

5.2.3.2.2. BertLargenfaXill&r (GRKHF1T

AXEtxIBertLarge s A HTINARFENEE, NBWhalelIHTHIRITMA R, BEARBHTMENE
Fi7, BERKATEHEFTRE, RUOESEHRINGG, DERBertlarge MR GMEERENDE. &
Whaleth, BeJLUEIEREISD . BRWARBRF =TSR, IMAMEHERERNI RIS,

6 B /=

EREI@\

TRTREMEMNENLRE, NPHICVIENERMRBINRBERA. BN, ERSHEHAEEEM,
PAimagenet 3 #ES A6, MEEEXEM2014FHGoogleNet E|2018F HISqueeze-and-Excitation
Networks, S EEKL36/E (NABHIEBKE1.458125%) .
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NLPSE RSB AKR TEGMBNERMET X, TER, EJLENLPSE I REIEFIE R AR ER
EFEKR, FIUIGPT-3WSHXF T175012, HFEESHVIEKFEEITBGPUSFHVIEEEE (MP4EYS GB
FAT000940 GB) , B84 iEMBatch SizeZs/\, EMEINGIRTMNEBESSHETS, ZMERSHD
B,

WebText Validation Perplexity Parameters(M) Memory (GB)
== 345M == 775M 25B = 83B 200000 175000 45 40
180000 40
22 160000 35 32
-
{ = o >
a 18
5 100000 .
a
< 16 80000 20 16
2 4 60000 15 3
2 ., 40000 10
s 20000 5
10 o
ISl HIREG RS len S o ieifey & BT o /ofsy o
® N o Q o )
R R P €« P4 P100 V100 A100
Epoch SF © o o 2
Q@ %2»

PABertLarget®E B 4], EERSNIPHSERE T EEFNE R, BERTHIdea5SELMoFGPTH#IEF IZIT,
{EEBERT O] ATER KBV M EEN BTk, REITBELMo, MEBMFGPT, EEXVEHE D52
MNA,

BertLarge RE3.MZSHME, STSMGPT-318EL, ERESHIEE/, {EREENvidia V100 16G GPUL, 4k
Batch Size{Xix%2~8 (E{REFIEmbedding X/, Sequence LengthFEX) , BEBHNEXEBIEES
MEX, BatchSize/NXSBIBEALE, RAtEREHKEIEHTHTIIEHNIMERRRE.

EFE P
PABertLarget®E® ), HARBEMIITERR.

Pooler

7y

|
24 ENCODER
4 ENCODER
3 ENCODER
2 ENCODER
1 ENCODER

Encoders

T

Embedding

BertLargeMIRIAER KB TR,

embedding output = embedding (inputs)
encoder output = encoder layer 1 24 (embedding output)

pooler output = pooler (encoder output)
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EHEHTHS, Kmax_seq_lenEF 384841, EAVI00E £ (16 GBEE) , #&EE K KBatch Sizef{{UXE|
6, BHIEAFES1.245 GBIIEEE, 7£50 GBMAZIRET, BSENA 2*1.245 GB/50 GB=398.4 ms (IEHL
WEHEHIEHEEEENE TR, RIFREEENKTZE) . BAlt, XKME)ISEEFER DD

e Batchsizeid/\, SHERERHBRA, MNTEBFIBERE.
o BMEBEFEEKX, /\BatchSizeMMEFIHBREAL, SBAHRT BYURE.

AR EREZ, Whalefg HEERFT. MAFITREBEHTIREHTRE. RNXFSEEEE
Backend IAEMM, MiiRE ?zd,\.—;'fi BEEZBNSARIIGER, EEHT. RAFTREEH
THREHTRENT:
o HEEIFT
o KRB layertEI N A ARNIStage, FREENERERBNGPUFHIT, LABESIKGPURPHIE
BEFALA, MMiEEBatch Size,
o StagezEfEMActivationBFERERERY, KIEERREREEFE. flaNfEBertLlargetEit, 1
ERN BB 27 MBEIACtivation#E

o HKBatchSize, EIILEMBE, MMKBKREL,

o FIKHIT
MBREAERFT, WGPUREESHITERS, AE—NEIE—1GPUHIT, EMGPUTA,
HGPUR B ZRAE, Whaleifi/kFH17 LI —/MMini-Bat chXf fiZ—*Micro-Batch, IEHTI—IL,hJIIé,?%AMlcro—
Batch, AREGPUT T LAR B HITR/KBIARREStage, Miizm GPURI A,

o HUERHIT
xBE:F’fEE;Layer,uMﬂ]um?k# )&K *ﬁﬁ:#ﬁi’*ﬂblﬂk#ﬁ'm/wn# TREARELIEMHTAAY
B, EBXNIIGHENEG S, REEESHEHTHTAGET E.

SSRAR
BRBIT, RAFTREBEFTOREITRE, RiBerlageBRMAHRELE, FAFRUT:

1. ERHT
BertLargefZ B! AyBatch Sizel® &1L F2~8 (A{KESEmbeddingX/)\. Sequence LengthEHEX) ,
SEEREMK, EMmESKMMERE., W, tJLUBER N Layerh BUKRAAZH, HEERER
BGPURFHITAMIINE, BIERHIT,
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TITEAIFPE R . BHRINT, BES K stTload Balance (BIFEFHEE. EHHEE) 2,
BertLarget& B G — EActivation, EFENFlopsit&ELFH—, RUNESMERBAIEES
A. EhERNBEL L, ¥BertLargethBEncoder Layer 1~82. Encoder Layer 9~16/2, Encoder
Layer 17~24EN IR EARMGPUE T TIl%, HITHENITERN TR R,

Encoders

| -

Single GPU Model Parallelism

W EE AR, ¥Embedding LayerfllEncoder Layer 1~8 EEGPU 0thi#{Tiz 8, ¥§Encoder Layer
9~16 EMFEGPU 11i#{TizE, Encoder Layer 17~24EMPoolerEMAEGPU 2hi#fTizE , ZLEH

BHUTMS:

o BIKGPURBIRELAIRER/N, EILoTRIE KBatch Size, PMRFHEINE,

o AJ/EHEGPUZEIE FEACtivation (BRIEHL927 MBRActivation#iiE) , BETHEREIRE,

o WTFHEAEZTASHEREFLEEFMNER, BILlayerdfAIREHTH, EEEIGK AT
RE.

2. RKFET
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REABEFTHITAMNE, HP—KGPURIHERN, HtGPURZR, SEGPURIRFI AR,

MTEMR,
F 3
GPU 2 Bert Part 2 | Bert Part 2 EXelit
Forward Backward P
GPU 1 Bert Fart 1 Bert Part 1

Forward Backward Lpcate
Bert Part O Bert Part O Undate

GPU O Forward Backward B

Time

TEG, ENE%EE, 8—NES_EtRE—KGPURENTForwardsBackward, EHthGPUEEMEF
TREFKRE. Whaleigit TiRkHT, UIRSEEHTHRGPURNFIRR, E8KFIIE=—"
Micro-Batch##Ef5, Y&ActivationfE48 T —1NGPU, AFZ)I% T— 1 Micro-Batch#iiE, 1&BRiZA
%, EENGPUZ B ARAK, MTBENTEEER.

Update

Lipdata

Time

LE8RAIEMicro-Batch#iE 84, RAKHTRAFNNEMHER, B—ER LEZKGPURTILAFHIT
8., H4Micro-BatchERfG, BiKGPUREEMMicro-Batchfyig BT ARt (Al LB DR
Grads Acc) Zf5, #{TUpdatefXE /. SEBHTHEL, IRATGPURIAR, Am, LEDKRAE
EREZTH, PRLEMNEE LKRAFEERLEGPULTERIRE., S§XHZER, TS KRKFTH
Micro-Batch#{&, UKBREK=RETE, ks, WhaleEFHBackward-Prefered (iFE & Micro-Batchia
NEIEEit&EIRF, FPURRE—BLTFIHERT) BEMMERBREFATKIFTIERE, MMmE/EGPU
ZNEE, WTEFXR (Micro-BatchBtEH5) .

GPU 2
i [y [y e s
Balcs 3 Baich 3
GPU1 BertPut ) i e Updats
| Bumd Barctr R
Bt Pari 01 i Fari i Fari P
epuo | — e =~

Time

3. BEHT
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RARBERTATEBEEFDNERG, BENNHEIASKIERE, MMNEAREFTMRKH
TRATEHEMREER, HHUWSHRTENEEIIGFHE, FTERSAEHERZRHTLE, At
EREXRAHFEATHRRANZLHIRDZ, ERKFHTHEM LIEMEUEH TR EBN TR,

Worker 0 Worker 1 Warker 2
Pooler
¥
stage 2 Foolar Pooler Puoaolar
24 ENCODER :_[jPTJ 2) i 1
24 ENCODER — 24[ ENCODER — 2 ENCODER
NI
" Ssdizy 17[_ENCODER v7[_ENCODER 17|_ENCODER
I [} [
o |
] ENCODE
2 iy SLTRLIE stage 1 18]_EMCODER 16(_ENCODER 1e[_ENCODER
s GPU 1)
t:?' 9 ENCODER { f - s [_ENCOOER e s [_ENCODER B s [_ENCODER
LlJ T 1 - &
8 ENCOneR 8| _ENCODER 8 |_ENCODER | _ENCODER
1 [_ENCODER + [_ENCODER 1 [_ENCODER
1 ENCODER stage 0 . +— i g T
t palaly Embadding Embedding Embedding
Embedding
BertLarge BartLarge BertLarge
Replica 0 Reglica 1 Replica 2
HLERM M AIReduce B, EIEMEN1.2G,
= HEEActivationE), H{EEEI2TM,
Model Parallelism Mode! Parallelism + Data Parallelism

BB 3 Workerfl, B WorkerfBE3NGPU, Whale¥§E M \Worke B9 R ER A1 B B A
WorkerA 9% 3k GPUE 1T /K 1T E , B/ Workerse B Micro-Batch#{ 2 Bat ch Sizet37 K il &
&, R ANEE, BEWorkerZ 8i#{TH#E EAlReduce@

AT ESHA BRSBAGPUEAINVLNK (INR&H, NELPC-e) wi, BRESERLSHFF

fH, Whaled#t T 70T R4k

o BERHTRAMEARABDRSSEZPHTITE.
o BHEHTHANEERL (BREELNN1.2G6B) RERSRBANHIT,
o ¥layerig 1A= EBActivationiB{E (2427 MB) BiSTCPMEEE.,

ZAXNUURESEENER, NIBRESRERNE, EWhaledhTHMZAUEHNHTHER, THEK
BRENHAIRE, AFTEBNEARRAHZBE, BESHlayout AColumniE = B RoWIET, 1#1E
BE&Rwhale.cluster, ZHFENTHEBW TR,
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Pooler | [ oo | [ rooer | [ e )
' ‘ j'stage 2 o ” L 3l " B | "——;————i
3 i L K =NI:UER ENCODER |af
24| ENCODER _ |{GPU 2) : STH IR |"’“’---E—“99‘1E-'?---
________ 513. ENGODER | ] 17 Encgnzn | r7_encooen | |
17| ENCODER | ] S ' ’
k f
% 16| ENCODER J stage 1 (16_Encooer | 18_ENCODER | 6 encoper
s} O GPU 1) i o Rad - Rad
E 8l ENCODER | ‘ |s(Excooer J ol Encroen o[ Encoen
S : _____f______' e
_ |
8 _encooer | == ==
1 EncopeR | |stage O oy O] « RS
T GPU 0) E 1 2 ¥ ;
3 | i Embadding Embedding |
Embedding |
Bert Large Bert Large Bert Large
Replica 0 Replica 1 Replica 2
«— Y 3FEHEAIReduceElY, BIERL1.26,
+  H.B#BAAcivation[EE, BEES2TM,
Medel Parallelism Model Parallelism + Data Parallelism

WhaleX MK H1T
EWhaleb TIHKHTEE=NHR (frENWhaleHRERETR) | BERLS . SEX S RIS,

1. BRI
BEEENMRBREFSBANENZRNAAAREES, BlScopeskls, FEiEE M whale.scopes,
J:J&E’\]s&ﬂﬁﬁqﬂvffiiﬁﬂﬁjﬂI«XT:”‘Bﬁ.
o Stage 0: B1¥EEmbeddingf1Encoder Layer 1~8&
o Stage 1: ®¥EEncoder Layer 9~162
o Stage 2: @¥EEncoder Layer17~24F=FPoolerE
£t¥¢BertLargetE B Y [RIAMSES, EWhaleth R o] LUE T I TS B IRAKHT .
i. B whale.stage LHEBHIT, KBRHUWT,

import whale as wh
with wh.stage () :

embedding output = embedding (inputs)

encoder output = encoder layer 1 8 (embedding output)
with wh.stage () :

encoder output = encoder layer 9 16 (embedding output)
with wh.stage () :

encoder output = encoder layer 17 24 (embedding output)

pooler output = pooler (encoder output)
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i E*ﬁ@##fﬂq{%ﬁggﬁﬂii, GBI whale.pipeline ?&fm;ﬁ7ﬁ#?f, a_'\ﬁMJﬁEEHZ[]'FQ

import whale as wh
with wh.pipeline (num micro batch=5): # IRIRFEREIEESMMini-BatchA/NIERIE, HITRAKHF
7. BRERSDBIFINLES*Mini-BatchRIFFEHUE.
with wh.stage() :
embedding output = embedding (inputs)
encoder output = encoder layer 1 8 (embedding output)
with wh.stage () :
encoder output = encoder layer 9 16 (embedding output)
with wh.stage () :
encoder output = encoder layer 17 24 (embedding output)

pooler output = pooler (encoder output)

iii. E;ﬁJK#??E"]EEHﬂJ:, J\EJ\Q whale.replica ifm%[?&#ﬁ?, ﬁ?{ﬁﬂ'f‘%ﬁ%ﬂﬂ?ﬁﬁﬁ'\o

import whale as wh
with wh.replica(): # ¥EHIT.
with wh.pipeline (num micro batch=5): # ¥RIRFMKRLENum micro batch™Mini-Batch
KNBIEIE, #1TRkHT. BRERENEIFINZnun micro batch*Mini-BatchFIFAERIE,
with wh.stage () :
embedding output = embedding (inputs)
encoder output = encoder layer 1 8 (embedding output)
with wh.stage () :
encoder output = encoder layer 9 16 (embedding output)
with wh.stage() :
encoder output = encoder layer 17 24 (embedding output)

pooler output = pooler (encoder output)

2. BRXI,
HTFEEREYN A=A, BEREREHRBREHL 2= Vitual Devices, RIREFIF 33 HIAR
BE|AE, YWAREA layout="row" (FHEESMLwhalecluster) , MEFBESAMT=4A:
o Virtual Devices 0: [[/worker:0/gpu:0], [/worker:0/gpu:1], [/worker:0/gpu:2]]
o Virtual Devices 1: [[/worker:1/gpu:0], [/worker:1/gpu:1], [/worker:1/gpu:2]]
o Virtual Devices 2: [[/worker:2/gpu:0], [/worker:2/gpu:1], [/worker:2/gpu:2]]
Whalef2 ity Cluster T R o] LAY ERiE B Workeni# 1Tkl 5>, REIKBIT,

cluster = wh.cluster (layout={"row":3})

3. B,
RFREYAMBFRYAER, BEESEA B BREE Virtual Devices:

o Stage OEpH EAHKIEFHITHZE Virtual Device 0, B[[/worker:0/gpu:0], [/worker:0/gpu:1],
[/worker:0/gpu:2]], EiKGPUEERE—\Stage OMIEREIA,

o Stage 1ZpHEBHIEHITHZEVirtual Device 1, BI[[/worker:1/gpu:0], [/worker:1/gpu:1],
[/worker:1/gpu:2]l. EKGPUEEE—Stage 1HIEEEIA,

o Stage 29 FAEIEHITHZEVirtual Device 2, BI[[/worker:2/gpu:0], [/worker:2/gpu:1],
[/worker:2/gpu:2]], BIKGPULEE—Stage 2HIERIE A,

NF GRS, EWhaleh REEWEEMBIClustertilfT with B%, BITIRMEMRER T ELHER

B9BL5Y, Bi¥WhaleSZ M THEBRREZORBNT (BERKHTHITHRTREES
Itrain_bert_model.py) .
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import whale as wh
cluster = wh.cluster (layout={"row":3}) #&iE%I%,
with cluster: # BRETS,
with wh.replica():
with wh.pipeline (num micro batch=5) :
with wh.stage():
embedding output = embedding (inputs)
encoder output = encoder layer 1 8 (embedding output)
with wh.stage () :
encoder output = encoder layer 9 16 (embedding output)
with wh.stage () :
encoder output = encoder layer 17 24 (embedding output)

pooler output = pooler (encoder output)

B
PAHorovod IR 1T 4 BE 23R A Baselineif fTxt Lk, MXFHBEN T,

Mt TR BT iR

GPUE!S ecs.gn6v-c10g1.20xlarge (V100 * 8)
) 25 VPC-35 GB

NCCL_MAX_NRINGS NVIDAE A%, MidERER 4,
NCCL_MIN_NRINGS NVIDIAE &%, MiXiEERNA4,

AXPRRAKHTXI LMK RSB
o Horovod#iEH T

o Whale#iBH1T

o ZEWhaletER HITHIRAKHT

XL AR T E AR,

Bert Large

23m

18z
20

a5 Ta6 727

5 4693278 37

185 1.8 1.89

4 B 11 24 az Af B4

Horovod Data Parallelism W Whale Data Parallelism B Whale Model Parallelism + Pipeline
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@ B BAIRERGPUES, NBIRERIEL.,

MEBD, sABRIATEL:
o WhaleTE #iEH1T1H = HIMAEL T Horovod, ZLETEGPU 64K ET, WhaleliNiE Lk 2Horovodty1.74

hrd
Ao

o HEGPUNF8EMIFE, WhaleiiEHTE5EEWhaleE R HTMFKHTHHEEEZERAKR, BREIEHT
NIRRT ESETRESBAGPUETSIENVLNKIEE, BEYERE. HGPUREZHIES, HIMERS
FEEN, FAHTHRBASEN,

o EGPUGARIFE, FEEWhaleRE HTHMKFTHNEILEEZWhaleEHITHI.344E,

5.2.3.3. API

5.2.3.3.1. whale.init

EEAWhalei#fTEEX S (Cluster) FIEBFI4 (Scopes) Z8I, BESFEAwhale.initFEOWBWK
Whale}r ., AXNBwhale.initiExOHEBEIC. WEERBRIARTRA,

o K

init ()

o IfjEE
ERBEENZENEARZED, BTVKRAwhaleifE, iy, ClusterfiScopesIfE4, RARIBIEEDN
B HETHTH.,. MEREFEZED, W@EiIScopesER NN T ELERN, KBUBENERERE
7.

o B
7z

o RENE
"

o =l

import whale as wh

wh.init ()

5.2.3.3.2. whale.cluster
Cluster2BEHREDZERZENME, XEARAENAKIEEGHERY A RS AVitual Devices, RN A

Clustersz 897 AKER . WAL, SHRE. ARG RWorkerB &=, UESEHTERIRL SR
5.

b B /=
F§.511E;E§;
AHRNEERNITERSAFPEENZSTAEBIARHTUAEREAHNHEREG L, H#TIHHE., ZdE
EWhaleh 2ERERL 4. BRSO KRB, WhaleiREBAHXHERREL ST ECluster, EBFER
X FIBRETER 7Y,
ZEERNEEMIEIE:
e cluster
cluster@ S BNMEAHERIZEE RN AOBEEESE, YTEAEANAREBEESHSERY S ASAVIrtual
Devices,

e layout
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W

Z5TH

HLEEF S PAI

layout R E 7 ] NEE 4 IR 2 BB R TRY 2 s, Hdlayout2clusterti—PNS#,

%

=

cluster (worker hosts=None,

=

=

ps_hosts=None,

job name="worker",

rank=0,

layout="all")

#

e worker_hosts: Worker Hostsf/&, STRINGZXZ!, ERINEANone, FRMTF_CONFIGHKIEZE = P IREL
Hosts, Rank&{s..,

o all
BEFBGPURELE— I AED,

UTERNZERAE, NMAMETIIZIERERINKR.

Worker0

ps_hosts: Parameter Server HostsfE 5., STRINGZEE!,
job_name: i@iWorkerJob Name, STRINGHE!,
rank: ZgIWorker Rank, INTEGERZEZ!,

layout : Clusterf9s>4H558%, DICTHE!, ERIAEHNall, WhalefIClusterdE2 IR ENARKBEE AT L.

EINE A "worker",

GPUOD

GPUI GPU2 GPU3

Worker|

GPUD

GPUI GPU2 GPU3

RO LME R A MU LI Z 2 H R

import whale as wh

cluster = wh.cluster (layout="all")

IR [g] E(] cluster.slices W%ﬂl[ﬂtc

[

[WorkerO
[WorkerO
[WorkerO
[WorkerO
[Workerl
[Workerl
[Workerl
[Workerl

:GPUO]
:GPU1]
:GPU2]
:GPU3]
:GPUO],
:GPU1]
:GPU2]
:GPU3]
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o average
ClusterA BB EREIIR 7, BHNKE.
BWworker IGPURZ1THER , W TBFR,

WorkerQ GPUO GPUI GPU2 GPU3

Workerl| GPUO GPUI GPU2 GPU3

oI LAME R A T IIIZ A KR,

import whale as wh

cluster = wh.cluster (layout = {'average' : 4 } )

IR [E] E(] cluster.slices WEQD—Fo

[

[Worker0:GPUO]
[Worker0:GPU1]
[Worker0:GPU2],
[Worker0:GPU3]

’

[Workerl:GPUO]
[Workerl:GPU1],
[Workerl:GPU2]
[Workerl:GPU3]

]

Clusterf9%l 45 R T E R,

Worker0 GPUO | GPUI GPU2 | GPU3

Worker| GPUO GPUI GPU2 GPU3

slices[0] | slices[I]

> MAYRRA: 20220117 162



NBEINHZEE HELZES5TE Hl2§F3JPAI

o block
Y& Clusteri2 BB GPU Blocks 48,
TEHRIHERIASAFWNE, AEF6KRMN2KE, 8MEXENAWNFAE, @ Cluster
BslicesE M T LIRS AHEEE .

Worker0 GPUO GPUI GPU2 GPU3

Worlker| GPUO GPUI GPU2 GPU3

[ slices[0][0] I |slbces[t][ﬂ] |

‘ slices[0][1] | |shcﬁ[l!][|]|

RO LAME R B I A R,

import whale as wh
cluster = wh.cluster (layout={"block" : "3,1"})

IREIE cluster.slices ABWT,

[

Worker0:GPUO,
Worker0:GPU1,
Worker0:GPU2

Workerl:GPUOQO,
Workerl:GPU1,
Workerl:GPU2

[Worker0:GPU3],
[Workerl :GPU3]
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o row
¥ Worker I GPUIRITHER .
MTEFR, rowhixlsaN2/KENBZRRS .
Worker( GPUOD GPUI| GPU2 GPU3
Worker| GPUOD GPUI GPU2 GPU3
slices[0] | slices[I]
o] AE A TR IIZ 2 E RS,
import whale as wh
cluster = wh.cluster (layout = {"row" : 4 })
IREIE cluster.slices ABAMWT.
[
[
[Worker0:GPUO],
[Worker0:GPU1],
[Worker0:GPU2],
[Worker0:GPU3]
] 4
[
[Workerl:GPUO],
[Workerl:GPU1],
[Workerl:GPU2],
[Workerl:GPU3]
1
]
o column
¥ WorkerI BIGPUIZR/THEf , ColumnBIXIMRREEBHL 2.
Column&dkl 5N FEFTR.
Worker0 GPUO GPUI GPU2 GPU3
Worker| GPUO GPUI GPU2 GPU3
slices[0] | slices[I] | slices[2] | slices|3]
WO LAMER I TABSIIIZ S HERE,
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import whale as wh

cluster = wh.cluster (layout = {"column" : 2 })

IREIE cluster.slices ABW T,

[
[Worker0:GPUO],

[Workerl:GPUO]

[Worker0:GPU1],
[Workerl :GPU1]

[Worker0:GPU2],
[Workerl:GPU2]

[Worker0:GPU3],
[Workerl:GPU3]

]

WMEEESWorkerft, ClusteriZcolumnklsy, TNRER 1layout={"column" : 2 } B, MICluster
A ERMTEFRR.

Worker( GPUO et GPU2 peigik

Worker| GPUO eV GPU2 e gVk]

Worker2 | GPUD [Re:8I m GPU3
GPUI m GPU3

Worker3 GPUO

slices[0] | slices[1] WEE rd RIS KD
slices[4] | slices[5] RET<=H () I <= Fj

J\é@ E"] cluster.slices WERDTO
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[Worker0:GPUO],
[Workerl:GPUO]

[Worker2:GPUO],
[Worker3:GPUO]

[Worker0:GPU1],
[Workerl :GPUL]

[Worker2:GPU1],
[Worker3:GPU1]

[Worker0:GPU2],
[Workerl :GPU2]

[Worker2:GPU2],
[Worker3:GPU2]

[Worker0:GPU3],
[Workerl:GPU3]

[Worker2:GPU3],
[Worker3:GPU3],
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o specific
1813 it & B4R B9 Device(s B fTclusterfll .
BWorkerA IGPUIRITHER, N TFEIFR.

Worker() GPUO GPUI |

Workerl | GPUD | GPUI |

RO LME R A U LI Z 2 H R,

import whale as wh

cluster = wh.cluster (
layout = {'specific' : [

0'], ['worker:1/gpu:1'l] 1 } )

IR [E] E(] cluster.slices W%“!ll]']‘o

[
[Worker0:GPUO],

[Worker0:GPU1]

[Workerl:GPUO],
[Workerl:GPU1]

]

Clusterl M & RN T E AR,

Worker0 GPUO GPUI

Worker| GPUO GPUI

slices[0] | slices[I]

iR B8

i&@?ﬁilayoutﬁéﬁ%ﬂi%)ﬁﬂ’\] whale.Cluster X, BEHUTEM:

e rank

BAARWT,

cluster.rank

IR [B] 24 g B9Worker Rank,

e worker_num

[['worker:0/gpu:0'], ['worker:0/gpu:l']],

[['worker:1/gpu:

167
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M=%

BARAAXUT.,
cluster.worker num

iR [ElWorker#{ =,

e gpu_num_per_worker
BWHREALNT,

cluster.gpu num per worker

IREIENWorkerfi GPUE .

e slices

BRAAAUNT,
cluster.slices
R[]l Clusten@id layout XA /GBI ERAE, REIZEE AEHREMLST,

e total gpu num
BRAARUT,

cluster.total gpu num
IR [EClusterdf Fi B GPUS E .
o]

AR i 53 ) Clust erkl £ 37 89 Virt ual Devices slicestH, ARSI AL, =EADBWT:

o £ with BHEIEREY

EERENRAE, B with BE, WhalelEZR o IEEIBER

—|:O

import whale as wh

with wh.cluster (layout {"row" : 4 }):

# BigEclusterRID AWM T2 s1ices,

# [
# [ [Worker0:GPUO], [Worker0:GPUl], [WorkerO:GPU2]
# [ [Workerl:GPUO], [Workerl:GPUl], [Workerl:GPU2],
# ]

with wh.stage() :
model part 1()

with wh.stage () :
model part 2()

e {#HASlicesF RS
Whalef¥ Cluster@id layout ¥l 52 /&, TILA@id Slicess iEIREN K
EDevices5 2, R TTLMERASlicesFERIMS, RAEKBUMT,

5_-,\

i 54 EVirtual Devices, REMLEBLN

[Worker0:GPU3]
[Workerl :GPU3]

:I r
]

’

BB H, Whale ScopesizEIEg
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import whale as wh

cluster = wh.cluster (layout = {"row" : 4 })

# BRI clusterXIB MU T2 s1ices,

# [

# [ [Worker0:GPUO], [Worker0:GPUl], [Worker0:GPU2], [Worker0:GPU3] 1],
# [ [Workerl:GPUO], [Workerl:GPUl], [Workerl:GPU2], [Workerl:GPU3] ]
# 1

with wh.stage (cluster.slices[0]):
model part 1()
with wh.stage (cluster.slices[1]):

model part 2()

FHRENAETUBRRFEAENScopei&EDevicel5 8, HlNENScopesE AHEE Slices,

@ B AEER with BHEENEDEE.

WhaledhWorkerA 8l &

RIE whale.cluster EX, HIBEIMFBEWorkerai@idlayout SREEHITHH, SRk Virtual Devices
Slices, ZSlices2—MRELST, WhaletE22% slices[0] S FrfDevicet 33 i WorkerfR Z JgMaster
Worker, ARRIREMIE, HFREFTHLENKRE., HRWorkerR#TE, B#EBEH server.join &
#FMaster WorkerH BRfES, X EWorkerfRZ J3Slave Workers,

BIINBRIET3IARSEE, BARSE2IKGPUR, BBAEBIY layout=wh.cluster (layout={"block" : "3,3"
1 ERXITMEY cluster.slices I,

["/job:worker/replica:0/worker:0/device:GPU:0
["/job:worker/replica:0/worker:0/device:GPU:1"],
["/job:worker/replica:0/worker:1/device:GPU:0

["/job:worker/replica:0/worker:1/device:GPU:1
["/job:worker/replica:0/worker:2/device:GPU:0"],
["/job:worker/replica:0/worker:2/device:GPU:1

BH_ET%] cluster.slices[0] EUEW T,

[
["/job:worker/replica:0/worker:0/device:GPU:0
["/job:worker/replica:0/worker:0/device:GPU:1"],

0

["/job:worker/replica:0/worker:1/device:GPU:

ErLAtask_index;A0F118YWorkerBl A Master Workers, task index’3289WorkerBl A Slave Workers,

5.2.3.3.3. whale.scopes

Whaleig#ti9ScopesT B, ERTFHREMNDME., AXNEWhaleZFHFHIREScopesE B AR OKN . S
R RBARG, DIESEHTHITHERE,
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\

SHNERNTEREBPRENSHBAEIARFHTUL ZRESHNITERGD, FHETIHE, 23R
EWhaleth S 457 RERIST . RIRN SRR, Whalefftf9ScopesT R, ERFEEUNIMER,

EWhaleth, EEBERFHERIANARENIHEFE (Subgraph) , XEHEFEFMIZET whale
scopes HTRI Whale?%{%%ﬁzzlaﬁ’%copes?éﬂ, ﬁ%ﬂ%ﬁxﬂ*lﬁSubgraphi&?-_ﬂzlaé‘éﬁﬂﬁ'\]#ﬁﬂﬁ
#1E, BIwWhalePASubGrapht#i E# 1717, Whalei2tBScopesERIAI4E !

@ B FANScopestiBi with EEBTEM. SHHTHNEESHNEESIWhale
SER BT,

[ ] whale.replica
o &=

replica (devices=None, name=None)
Ige
Replica Scope T AISubgraph# # I 2 X4 N A9 Device £, BI&EIEFH 1T,
2
m devices: Replica Scope FHISubgraph#fl{THIGPU Devices, STRING LISTZE!, 2IA{EINone,
® name: FHFjScopedIBFR, STRINGER, BIAEHNone,
R[EE
iR [E]Replicaft xR,
il

o

o

[e]

o

import whale as wh
with wh.replica() :
Your Model Definition()

e whale.split

o &=

Split (devices=None, name=None)

o INgE
Split Scope FBISubgraphiEifr R AZ4n, MEEIZDevice L, BIEFHRDIERHIT,
WhaleXZFHFHI o[ HDEFFIRNT:

u tf.layers.dense

L tf.losses.sparse softmax cross entropy
L] tf.arg max

L tf.equal

L] tf.math.equal

u tf.metrics.accuracy

o B
m devices: i%Split Scopexd M HIDevices= &, Whale£¥Split ScopeT Bsubgrahiz s 2iX L Devices
#7497, STRING LISTZE!, ZIAEANone, BNMClusterfiSlicesd3REX,

® name: ZFjScopedIZFR, STRINGEE!, BRIAEANone,
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o R[EE
RESPlit R &R,

o =l

import whale as wh
with wh.split():

Your Model Definition ()

e whale.stage
o &R
stage (devices=None, name=None)
o Ifige
AEBIStage Scopel iz & —NSubgraph, ¥ EERFHE £/ Device L#17, BlLayerigiF 7349
BRI,

o B#
m devices: #§EStage Scope FAISubgraph#ifTAIGPU DevicesfZ/8, STRING LISTZE, EiAE
HNone,

m name: ZH]ScopelIZFR, STRINGEE, BRIAEHANone,

o R[EE
REStagedd R,
o R
import whale as wh
# HRWE: BERSH2 stage, RIERHT,
with wh.stage () :
Model Part 1()

with wh.stage () :
Model Part 2 ()

e whale.pipeline

o &=

pipeline (num micro batch, devices=None, strategy=None, name=None)

o IfigE
Pipeline Scope T 8ISubgraph&=MIiERAKHTHIT, BIRKIFIT, ZEEScopeFE
55 whale.stage EEf?ﬁEﬁﬁo
o B
® num_micro_batch: Pipeline Scope FH{TiKFH T8 micro-batch#{E, INTEGERZEE!,
m devices: #§EPipeline Scope T #JSubgraph#lfT8IGPU devices, STRING LISTZE, EiAE
7INone,
m strategy: RAKHITHREE, Z¥FPreferForward. PreferBackward X PreferBackwardOptimizersglg,
STRINGZE!, ZS#EUE N NonelY, F/R{#EHPreferBackwardOptimizers kg,
m name: ZHTScopelEFR, STRINGEE!, EKIAEHNone,

o REE
iR [A]Pipelinext &,
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o =l

import whale as wh
# EEESwhale. stage—iCEH,
+ HRYA: BEEDH2 N stage, HRARKHITER,
with wh.pipeline (num micro batch=5) :
with wh.stage () :
Model Part 1 ()
with wh.stage () :
Model Part 2 ()

5.2.3.3.4. whale.current_scope_as_default
@idwhale.current_scope_as_default# [, tJLAEZEIScopedsEAEIASCcope, AN EiZEONIEH
B, EEREARIAA R,

o &R

current scope as default ()
* &
fEEHAIScope AR IAScope, MRAFERTE XFEScopeZst, MK ZEFHEZRRIAScoped,

o 2H
x

e R[EE
%

o Al

import whale as wh

with wh.replica(): # ZBlScopeo
cl = tf.constant (1)
wh.current scope as default() # *E'Eﬁﬁ'ﬁScopeﬂg?ﬁiAScopeo

c2 = tf.constant (2) # CZE)‘(E%iﬁ'ﬁScopeZ%, EEI:.FE';ﬁﬁ%iﬁﬁscopeiﬁﬁy\JT?ﬁi}\scope, E b L& 2
C1ITER—Scope o

5.2.3.3.5. whale.auto_parallel
Bidwhale.auto_paralleli&[, WoILMRESIIERSHRINLE . AXNBzEONBREX. SHRBER
BRI,

b B /=

F3.5i1E;E§A

Whaled] LUE IS &R Clusterfl 0 F1 R B Scopefl A TMER ARk, ZIMAFXEEEFHFRMER M
BEEHE, XIS AARIIEGEeE, ATH—SRREAMRAREMIEE, Whaleigit
Twhale.auto_paralleliZE0, TTRUEE—TREBHNESER BETHITHERE,

B OB

o &

auto parallel (modes)

o IhEE
BE—TRBNEZKEN Ba#THTHRE. flwm:
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O whale.auto parallel (whale.replica) ! B e X BNMERGHITHIRH T,
O whale.auto parallel (whale.split) ! BN BEMERHRTEFHRD .
© whale.auto parallel (whale.pipeline) @ BFIXNBMREMITREURSS, BRHTRKHT.
O  whale.auto parallel ([whale.pipeline, whale.replical) : Whalei@idSplit¥IReplicarfpiE= it

TEDHT, HEPBSHmodest] IBHAEEZM whale.scopes JRIE,
o whale.auto _parallel() éﬁf}]#?ﬁ'{%ﬂ”zg\*ﬁiﬁ, Whaleﬁﬁ]?&&'ﬁiﬁiﬁ*ﬁit%lﬂﬁo

@ ]‘5{', Eﬂ %Eﬁ&i% whale.auto parallel (whale.replica) E Eﬂ%ﬁ?&#?‘}*ﬁiﬁo

o B
modes: FiTHIER, SCOPESEE!, FIMHIEHIT. BEHT. RMAHTRAGHNHTAR. HATNE
?%QE}J%&?E#??, Eﬂ modes=whale.replica o

o REIE
7

LN
T:E import whale as wh Z)—E—, ;‘%@7][1 wh.auto parallel (wh.replica) EﬂﬂEEHﬁEECluster, #§EE}III,
HIRHT. BANEHEERRE, TBALBIFES L avto_data_parallelpy,

import whale as wh
wh.auto parallel (wh.replica)
# Construct your model here.

model definition ()

5.2.3.3.6. whale.GraphKeys

Whalei2 8 GraphKeysT B, AR ASAREREEIEDN Collection, AR AEIRMGraphKeys 5% O
X . SEREARBRRE.

0 &g
add_to_collection BTensorIRIMAZSSERE X M A Collection,
get_all_collections IR [ElFF B IE= CollectionBIFr B Tensorsd RA R HIZI %,

BREESERESARNXNMCollectionth BT AT ensorx R A
MEFIE,

get_collection

%%%I@\

AEFABRINENHFEARL, ZERGERTBNSHAATARN, AIBSERHIEHT. REHTRA
KH1T. RAMWhaleBUARHEAMEF R ETensor ValuelH TS FIARE, ATEEIEZKN, FTEE
BHEERIMY2Bloss. accuracyE1B8FREK ., Whalei2#t#E FLAgraph_keyX 43 BiCollections, #&aILAE

F whale.add to collection . whale.get all collections = whale.get collection BOTEY
&M 33 Rz CollectiontdTensordll &,

add_to_collection
o &I

add to collection(tensor, graph key)
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o IfiEE
¥ Etensor AE|graph_keyXf M B Collection, BAMEWhaletlEZ24R E BB S%tensorf#E, MRKA
BiZziED, WBIAETATensorfE sess.run B RIRE BN ARSI NEUE.
o B
o tensor: FREANEEFH EHTensorsd&R, TensorFlow TensordH!
o graph _key: TensorifRMBAEA R, STRINGEERE, BUEIBES M GraphKeysELE K177,
o REIE
I
o Al

import tensorflow as tf

import whale as wh
+ BRVIA: EEFRAREEITNER[1oss8E,

loss = tf.losses.sparse softmax cross entropy(labels=labels, logits=tf.cast(logits, tf.fl
oat32))
wh.add to collection(loss, wh.GraphKeys.GLOBAL MEAN OBJECTS)

get_all_collections
o &

get _all collections()

o IfjEE
IREIFrE3IEE CollectionBI FrETensorsd RA L HIFI L,

o 2H
x

o R[OE
LISTE . MR B Collectionnzs, MREZELIST,

o =l
import whale as wh

# =R BMMPIBCollectionTt&o
print (wh.get all collections())

get_collection
o 1B

get collection(graph key)

e I
iRElgraph_keyxt Rz Collectiondr BIET BT ensordt RA MBI 3

o BH
graph_key: ¥ M CollectiondTensorBE A, STRINGEER!, BUEIFEIES W GraphKeysEUE 17
=,

o R[EE
LISTE . R4 M Collectionz, MREZELIST,
o Rl
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import whale as wh
# R T B graph keyHwhale.GraphKeys.GLOBAL MEAN OBJECTSHY, CollectionfHIFFETensordtt
Ko

print (wh.get collection (wh.GraphKeys.GLOBAL MEAN OBJECTS))

GraphKeysBUE & 15 S 6l
s ik 152 mH)

GLOBAL_CONCAT_OBJE  iZCollectionHfTensor$#THENEE (5 BE—RERPFREEREIAHEZEN
CTS NETEEREIAR) PHE, HEHE axis=0 FrEHIRE,

EE-REAPHRRE B AEEDN
PrEHE. fim, RAFTHERTS

micro-batchfI8B 4.

LOCAL_CONCAT_OBJEC ZCollectionAMITensorE I THIERBER (£
TS SNHAMERBIA) #HE, BHEEE axis=0

GLOBAL_MEAN_OBJECT ZCollectionAMITensorE#THIENEF (5 BE- AR DHEEERB AL
S NETEERBIAR) KREL, BlossigfE,

FERERDPWHFIEREIARS
EBlossfE, #lun, RAKHTHET
%/ micro-batchloss#y91E .,

#ZCollectionWBITensor S HITHIENBER (5

LOCAL_MEAN_OBJECTS A FAEE A ) RELY,

ZCollectionW M Tensor i THUIEN 2B (5 BEERERDNREEREAS
GLOBAL_SUM_OBJECTS  simrammals) s, BlossZAl.
TERER PR HFIEREIAF
EBlossz N, Fla, WAKHTHET
Z M micro-batchloss2Z2#1,

ZcollectionWEITensor§#HITHIENBER (£t

HOCALSUM_OBJECTS N HFEREAR) KA,

5.2.3.4. Whalen X EX S

txfWhaleZ 0 LR FHTHA R (BIRHAT. MKHT. LayerBRDOEREIT. BEFFRINEEATR
EMWREHTRE) , AXNEEIMBEREWhaledh T A X, DIESEREEAWhaleiiTHAR
%k,

BRFHT
o HREER
NFAMENAEE, NSZIRELEEFTEEIHEHTHTOARINEME., BEHTEAHIIIL
RELNHTUAX, tEWhaleXHHNREANHTHARZ—.
o EX
HEATRERBIGHESRREAREETRP, HAUERNEZEREH#ITER,
o LIBIE
PAResNet 50 ELAH), NMEBHIFEHTHINEBE., ZERMTEFAR.
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Softmax

FC

ResNetb0

Input

HHEHTE, SKPURBSE—MRIZNEREIAR, ER2EROIIGHEIEARR, WTEAR.

Softmax

|

FC

|

ResNetb0

[

Input
Shard O
GPY 0

BRERDN=H:

R

-+ Grads AllReduce le

i

Softmax Softmax
EC FC
ResNet50 ResNetb0
Input Input
Sha-:d 1 Shard 2
GPU 1 GPU 2
% /

DATASET

Shard 0 ‘ Shard 1 ‘ Shard 2 | Shard 3

|

Softmax

|

FC

i

ResNet50

[

Input
Shard 3

o 3
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i REL-RERFOEESH (RE) , SMEEBRADFHElossHERBE.

ii. FFEREEIARHITReducetRE, THEERS (FiBWorkerig EReduceSumiE—ie, @AHFE, 810
BRBEIRESIEHENEE)

iii. BEEEMIERSY (RE) .

o Whale® SLIHUEH1T
EWwhaleds, EoUERBGABCluster Layout 5=, FEEE B EEReplica Scope™™, BIoJsLIEL
FTHT, KBRENT (FEHTRENTHTABIES Nsimple_data_parallelpy) ,

import whale as wh
wh.init ()
with wh.cluster () :
with wh.replica():
ResNet50 Model Defination ()

REFHT

Py
® B= EI%\

SRTREMENEZENLRE, NPROVEMFHNERYREBERKAIEA, ERANAREEEGMTERSEH

2, Mimagenet 3 EEEZAH, MEEEEM20145FGoogleNet 20184 BSqueeze-and-Excitation

Networks, S EBEKL366E (MNIBFIEKE1.458Z84) . Turing-NLGEE B FIXE) 17012 8 1S

AN, BRSHCORIEK T RO TS :

o NHRIIGHEERSBEELK, o, ZRFGPUETE, ll4EBatch SizeZs/N\, SEINEHERES
Eeigm, HXT BEERE,

o 3/h#yBatch SizeSBUERIKEHE KR, FIMKSRE.

BRAFTEATEEAREHMAMER K, FREEIEHTHINHMNERRAFE T EBTEHIEHTHN
=, BIIATERMUAS:

o NLPSUFAIGPT2FITSESHMEB KNGS, ATEENEFEERET KR, BANEERHITLEIIE,

o NLP#iZAIBertLargeSF S MER KNGS, BRI ESE@FEFeature Map (Activation) , &
2iz/NFWeights BB S 2,

o PA\VGG-161EE A, SEEFEATE, RAHBEHTSERRANEFTRE.

e EX
—fHTREE, FAREITEIRE (GPUFICPUE ) REMZERARENITE, fliNEmMEERNAREN
LEWNEIARNIRE.

o SLINZHE
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H.88FSIPAI MEELINHE=EE- T A

W

£5T8

MBertLarget&E B 4, @Eidlayer@iFH £, ¥BertLarge B ERRNGPURFHTIHE, URRE
KGPURWER EZHA, MMiESBatchSize, ERY, FEHActivationBEABHRERE, KIBEREFE
EEEE. BRFESNTEFRR.

i
e
T
i
ders
(a3
v
i

Enco

8 NCO
Encoders =
f NCC tage U
1 cp
Embedding > :
Embedding
Single GPU Model Parallelism

HIBHTH, SREREEBE— 1P EWMBertLargelR BB E (£491.2G) , HTHEERKX, SEE16G
V100 KB (&% KSequence length, Embedding SizeZE %K) D ERITE2KEAMEERTHRER
Z. BEt, MUBESLEESHMREZE, MBMBTBatch Sizeld/NSBEELEHNRA, WHHRE, M
HWERHTH, SRERAREEBEL27MPACtivation#iE, TEREBEIR. BT AKEEEM
Batch Size, EULIIEEMIBE, WSHREL.
e Whaleh SLIE R H1T

REER B Cluster Layout, FHEER K ARERNMEStage Scope TEIE]EWhaledh SLIE R FH47, b4k
PABertLargenfil, BRERSERHTHRAKBRESNU TR (BertLargefIEE HTalH/THEHE

B&Wtrain bert_model.py) :
o BRIRHE
embedding output = embedding (inputs)

encoder output = encoder (embedding output)

pooler output = pooler (encoder output)
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NBEINHZEE HELZES5TE H28F S PAI

o REIFT

import whale as wh
cluster = wh.cluster()
with cluster:
with wh.stage () :
embedding output = embedding (inputs)
encoder output = encoder layer 1 8 (embedding output)
with wh.stage () :
encoder output = encoder layer 9 16 (embedding output)
with wh.stage () :
encoder output = encoder layer 17 24 (embedding output)
pooler output = pooler (encoder output)

@ e BEFTEREEHREAKIT, BTNGNE,

mIKHAT

o ERER
HRIFITE, BMERERIN AETFStages, NEREAREBNGPUEDHTIHE., BT REStage@FEK
#, BGPURBFEHENRBFERNR, TERAFEGPUEN ., I, BRAREININRESR,
BRUISHSTENESEHENNIGHENERERES, AREESEMTERRHT, UBOERII%
B iE, Mg AHEREER .
HOBEBEHTHEENRE, Whalei2tBEERHTMRAHT, SRBEERHT. RAHTREUEHT
BHITREE, DRSGPUNFIARE, NMiBRAHRYT BT,

e EX
—MFEMHTRE, BESEREHTREER, R2EAREIRE (GPURICPUE) BINARLREE (8
ERIBINGEWE. ActivationXError) fEARIA, RNITHEIREXMEMEEERS .

o SLIBIE
AEFENER T EEARENAHRHFITER., BertLargetE B A4, RE1E@MThH BMBHAT
T, 8—EfActivation, EFRFlopsitEE&/LFE—, #HTEE S E S FLoad Balance (B1FE2F
BEMENNEE) ¥, BTESEEHT. RAHTREEHTHREERE, TJMUMesmR
BertLargefy g, BEASLIIBIENT :

i WRIHLT
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A
H
X
o

£Z5T18R

£t3YBertLargetE Bl5E K HIEIRE, o] LAE A Layerial B91F 5 SR B8 4§ Bert Large /2 Bt Z A EI B GPU-E B it 4T
HE, DBRESKGPURLNERELFSH, MMiESBatchSize, REEMActivationBEERAHE
B4, KigERKFEEEEFEE. BERASUWTERR.

TR

[ Pooler ] i t ek
stage
T 24| ENCODER N (cPu2)
& > T ey
17| ENCODER )
24 | ENCODER ) L ‘ )
» g .
4 | ENCODER ] - 16 B J| stage1
O - LR
<N | ENCODER ] 3 o e ) (GPU 1)
2 ENCODER ] o - J
| ENCODER | - = .
CH| ENCODER )
L Encoders ) —
1 1 ENCODER | stage0
[ Embedding ] ) i Al
[ Embedding ]
GPU O
Single GPU Model Parallelism

ii. FKFT
INR{EALayerBF A BREHT, WHED—KGPURITER, EMGPURERESS, BIE—
BERERT—KGPUR, MTEFMR.

GPU 2 Bert Part 2 | Bart Part 2
Forward Backward i
GRU 1 Bert Part 1 Bert Part 1
Forward Biackward i i
Bart Part O Bert Part O
GPU 0 Forward Backward | P
Time

Hit, FEEMRAFTURSEMGPURNFAR, HREESIKGPURIIZT— 1 BatchiEH=
BIERE, MZINEGT—PBatch#iE, HITEBITE (ZBARGE, LFREFPRMERITE
EZ58) iR,

Berl Part el Pari 2 | Beri Parl 2 | Berl
GPU 2 R vd | Backwad | Bad Grads | | pdare
h O Baich 1 ] Batch Lot
Bery Part 1 Bent Part 1 Bert Pan 1 Bert Part 1 Bert Part 1 Bert Part 1 Grads 1
GPU 1 Forward Farward Forward Backward Back ward Backward Backward Update
Bawch 0 Bach 1 Bawch 2 Bawch 3 Batch 2 Bach 1 Bach © Acc
Bt Pt 0 | Ben Parn 0 | Bat Pt © | Bent Pan O Bort Part O | Bert Part @ | Bort Part O | Bert Pt O Grads
Forward Forward Forward Forward Backward Backward Backward Backward Update
GUD Baich § Batch 1 Baich 2 Baich 3 Baich 3 Batch 2 Batch | Batch 0
Time
,—
iii. #IEFHAT
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AT ERHTAUEEERFENS ALRY, IRAFESAKESFMEEE, BT HAESHGPUE
HTINEMER R A B I — N, BoISIASIREHTHRRAEIEME D, AMmFHAERIER
GPUEHUHTTIZR ., AT 8EtE SR EGPUBBINVLINK (H1RZANVLNnk, MFIEPC-e) &5, BIE
BEBSHHE, SEEEREHTHNRMBERABDRS ST, HEHTHINRERS (BEEY
1.2 GB) MERSZENEHIT, Layer@lH LB Activation@B(E (2927 MB) BEiSTCPMEZES.,
RIEEBRSHFLKGPUE, KBertLargeit T4 BI AN EEFHT, BEFESIZEN TERTR,

Worker 0 Worker 1 Worker 2
Pooler
i
stage 2 Po:ler Po‘oler Pofler
24 ENCODER (GPU 2) | 1
i 24_ENCODER —— 24_ENCODER i 24_ENCODER
” L 17/_ENCODER 17/_ENCODER 17|_ENCODER
[} [ [y
w
@ CODER
o o — stage 1 18]_ENCODER 18__ENCODER 18(_ENCODER
[=] S (GPU 1)
g 9 ENCODER s [_ENCODER = s [_ENCODER = s [_ENCODER
] ¥ i i .
|
. s & [_ENCODER s [_ENCODER s [_ENCODER
s 1 [_ENCODER 1 [_ENCODER 1|_ENCODER
1 ENCODER stage 0 % - r — .
‘ (GPU 0) Embedding Embedding Embedding
Embedding
BertLarge BertLarge BertLarge
Replica ( Replica 1 Replica 2
+—  HBEHREAIReduce B, WIEEHN1.2G,
*  Hl#AActivationE#, EiEEH2TM
Model Parallelism Model Parallelism + Data Parallelism
by AY A, N Tr = =g 4= {32 ’= L= N= P N 7= Ay
Zit, B3WhaleREFZANED, ERMTREHT. RAKHTREEFHTOREHTRE, DUk
\ 4= \
33BertLarge# 1Tl ZRANER

o Whaledr SEELR K HAT
REEFR B Cluster Layout, FHEEENAREEHMEStage Scope, BAIEWhaleth SLIER H 4T, DA
BertLarge A fl, BEER RFRKFTHRAMCBREBRUT (BertLargefRAKHFTUHITRBIES
Mtrain_bert_model.py) :

o BRI

embedding output = embedding (inputs)
encoder output = encoder (embedding output)

pooler output = pooler (encoder output)
o MKFHIT

import whale as wh
# {RIgHIE 1~ 389GPUliE,
cluster = wh.cluster ()
with cluster:
with wh.pipeline (num micro batch=5) :
with wh.stage(): # stage 0
embedding output = embedding (inputs)
encoder output = encoder layer 1 8 (embedding output)
with wh.stage(): # stage 1
encoder output = encoder layer 9 16 (embedding output)
with wh.stage(): # stage 2
encoder output = encoder layer 17 24 (embedding output)

pooler output = pooler (encoder output)
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H.88FSIPAI NBERINHRmEE- FASESTE

o MKFTHEELIEFT

import whale as wh
# {RIZHIE3*4B9GPURIIE,
# T stage TR BITHEIEHT,
cluster = wh.cluster (layout={"average": 4}) # tEIfEMcluster = wh.cluster (layout="row")
°
with cluster:
with wh.replica() :
with wh.pipeline (num micro batch=5) :
with wh.stage(): # stage 0
embedding output = embedding (inputs)
encoder output = encoder layer 1 8 (embedding output)
with wh.stage(): # stage 1
encoder output = encoder layer 9 16 (embedding output)
with wh.stage(): # stage 2
encoder output = encoder layer 17 24 (embedding output)

pooler output = pooler (encoder output)

EFH/n
e BEEER
HYAREXNREZIFE, EEHEHTHITESIIGNAGZES AR MEE, B REELTEEHRS
I, AtBEEEIREREFRMHTOAIMERK, EFHFEF/ERTEEAGHBAMERK, L&
FERFIEHTHTINENEESE, AU TEUGS:
o KMBENEEISHS
o NLP#fiiEf9BertLarge. GPT2RTSESHMEBANITE,
o EREFESparsetZ!, BEXNHBRIFMEHITAFIHS (VarablelRAEWhaleth Bl A —f & FiF
AEE) .
o EX
—FfHTRE, BEFHNEESASMTERAFEAI AR EIRE (GPUMCPUSE) EHTEMMITE,
o SLINZIE
ABEFHFSHTIBERZAERE, ELHE RN ZEResNet 500 HFER D HFCT SHIFRA LI, ResNet50
BRI TEFRR,

induy
0G18Nsey

24
XBUJ1}0S

PDEESD, YLK AR, Fully Connected (FC) HANREHIEHTHBEESHMERE, HEMFS
B, GPUEETLEEMI KIERNE, NEEBIEFHRMIBTAIMIME, PEHEIEFIRZE
BitEE W T EBFAR.
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Softmax 0 Softmax 1 Softmax 2
A
[ |
FC O FC 1 FC 2
i GPU
E 3 A
N k

ResMetb0

[

Input O

Softrmax 3

FCER NS ¥Weight NERBIHTHE (WTEFR) , ResNets0MNHESKERBNFCARFLE, &
MERHEARIECHNENESS ., BEMENLogitsZ/E, ABlitESoftmaxiis, EEEEERE
BB 2B RALogitsEEMEBTHSUME, LU EESHHRITENESERESA "KNEN £

PNNEK-EFHED" .

Classes Num

Hidden Size
i B
- =
= E 0| o D | o
2 ® FEE|EE -
5 B
Features FC Weight

e Whaleth IMEFFIHFH

szigyoleg

LNdO

Classes Num

Q| o D
i B g
S &

QOuput Logits

REERE Cluster Layout, HEFERHTEFIRNE S RKBRESplt Scope™™, BloJEWhalet sLH
HFIFD . LAResNet504%), EFRANKBRENT (EFRANAMES BESTHITRBIES

Ilarge_scale_classification.py) .

import whale as wh
cluster = wh.cluster ()
with cluster:
with wh.replica() :
features = ResNet50 (inputs)
with wh.split () :
logits = FC(features)
predictions = Softmax(logits)

183
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5.2.3.5. B&&&

5.2.3.5.1. B{5&2#
WhaleXHEEBESE, UABSHAAINEE, AXNBEEBESHNAERWhaleXHFHNEEFESH,
RS 5%

WhalelBE3 S, BEXFEIRERERESH ., BUMRERRK, AIGABIRTHARAIEE
24, NmABRLINEE:

o THLERBPEE
E.“/\/{\Lﬁ_ﬁ os.environ HEEH\L‘%QEO ﬁUle], fé’”ﬂl«‘iﬁﬁﬁﬂﬂ?ﬁ@, JZF)E.'HierarchicalAllReduceL%
(ZIBESEAWHALE_ COMMUNICATION_HIERARCHICAL ALL_REDUCE, #1552 TEHEEESHIE

&5 .

import os
os.environ["WHALE COMMUNICATION HIERARCHICAL ALL REDUCE"]="True"

WMREAPA-StudioiRRES, EIlGRBIREEEESE, WoAEIS%EIEIEPA-TensorFlowiE &
fEN EBIBESRPALTFEZ ) , BERLIRRKBESHRELAKETRS,

o EHITHIADEE
MEREPAFDLCAREH FRFABZ, BlaunchiiiAR, NoAEMAS, EEXRETE:

o HHITHARIR, BEXRRTE
export WHALE COMMUNICATION HIERARCHICAL ALL REDUCE=True
python train.py

Hip train.py FRRIIGIHE.
o EMHENTHONEDN, BRERESE,

WHALE COMMUNICATION HIERARCHICAL ALL REDUCE=True python train.py

:E.\l ':P train.py ieﬂ_'\'u” 2,?\5(14: °

BESHII%
Whalei &% 1 S 0 FRFR.

o iR Bt} HKiNE &
BERLSN, BEE
Sparset# i DenseitfT HSparsetf EHIDense
B, REEENT: Shape& X, BEN#piDense
WHALE_COMMUNIC  § [oice: SRR BER, KNFRSBAR
ATION_SPARSE_AS &, SparselpEri@it BOOL False %, WaILAFBiZWEE, 6l
_DENSE AllGatheri#7i&(E., i, BertLargetREf
Sparset$E, #mDensefg
* True: WSparselBEi AKX, AUFREIAE.
A Densei#{TiE(E .
O WEBEE, BERANS i R —
- - A, BELRFHRE.

S
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WHALE_COMMUNIC

BEBEN, #THTERE
ByCommunicatorfiE, B

{EANone, EREIESH

Communicatorfi 2%,
NHE#HZ, Bt
HEEEF. NREREEFEEK

ATION_NUM_COMM INT N
arome ESESAERM R one (f10 M Allocated
Communicatori#{TH 7@ MemoryZE) , oJlAEE&E
5. ZEH A2,
X FDensetFE, EEXRH
Hierarchical AllReducei@ MRRSBFAFRSZE T
ATION_HIERARCHIC ~ © False: RIF/EXINEE. BOOL False : ,
AL_ALL_REDUCE o 7 %) . HDenseBEMA,
A True: FFRIZIMEE, B WEUFRZIEE, #TIE
X FHierarchical EhnE
AllReducei@fs, ’
X FSparsettE, B2EX
FHierarchical AllGatheri&
= Kol g 22 o A2 B8 \q]
WHALE_COMMUNIC 5. BUESERIT: @;gg;%ﬁg;ﬁﬂfgjiim
ATION_HIERARCHIC ~ ® False: RFZiZIEE, BOOL False - P
AL ALL GATHER . Tre RS BA, WEAFEZIEE,
i ue: FEZIEE, HTBAE R
X FHierarchical
AllGathen#&1{s,
Xy FDensetfE, REXRA
EEEEE., ETEN
WHALE_COMMUNIC T FEZIEE, SRD—ENH
ATION_DENSE_FP1 o False: EFEZIIEE. BOOL False Denseif EiBfE, ERSH
6 migss, TTEERERS,
e True: FREZWeE, B
FAMBERE,
stFSparsetfE, =2&
B¥EEEE, BETEN
WHALE_COMMUNIC T FRZNEE, SED—¥8
ATION_SPARSE_FP o False: FFFEZINE. BOOL False Sparsel EEE, BEES
16 . FIMREL, TTRERERS.
® True: F/EizI08E, B
FAEEERE.
RANBEBEN, AL
WHALE_COMMUNIC  #ElE%k, tJAiBREBE EHEBEBER, TS
FLOAT None

ATION_FP16_SCALE

Scalex#{, BU&EANone,
FRARIEESCale R,

BRSHHTAS,

5.2.3.5.2. & ELH

WhaleiREAARXEXMAFLPEENEERE, BXEHRHRTA R . WRIEEELENS, BoIUEd
KEZTEMEHIET KRB, AXNBWhaleSXiHHNHIENS R, BIES R ERBNSHINEXRRBESIR R
BHEE S,

iR R R
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AHRINGE, FMWorkerBEREUIGHEIBEBN AR . MRS MWorkerh BHEIETE—#, WIIZK
RERTEN, TEREMHIMEBEYLERE, WhalelRiBEN AR EXMBFREENER, BHXIIEEEHRT
PR, 8MWorkerikIERHAXERANEABNAER, BiEMasterflSlave, Masterfa =B FIIREIH

17, SlaveiE s ITHEEIHIES .

WhaleBIl ZrEUE T F SRR T
1. BRESTER (FIMEIERT. BEFT. PUKETREFRS) NESE, BES M WorkertiR e,
2. #R#EMaster Workerf1 i)l ZR 243

HEPRIBHEXH

o HUEHIT
EXIEHTHEESD, 8/ Worker#fBEMasterfa, WhaleiRBBMaster Workerf 2194 EEE, W
TEFAMR, &3 Master Worker, WhaleS ¥l GREIRRISUEFIRII A3, P MWorkerlRER— P4
F . WorkerJ 892 N GPUIL BB Bat chifk ;X SKENEIE .

Training Data Slice 0 Slice 1 Slice 2

i

Layei 1 Slice 0 Slice 1 Slice 2

Layer 2  Layer 3

— —
~ -

S W,drker{Maste'r) Worker(Master) Worker(Master)
Layer 4 ‘ GPU GPU GPU GPU Ghu ‘gPU

T b W W N W y
Layer 5 7 7N 7 7 7N 7N
Sl —| || T = —| <>
Layer 6 T T T T T s
RS i RS T S .

o BREHFUIBEHITHERHT
EREHBEHTNERHTHGS, BEIN IS/ Stagen B EARRE Driver, MNTEFR, BEEDK2
“NStages, Master Worker#fifTStage 0, Slave Worker#i47Stage 1, (4 ™Workerfhifg 2 Masterfa
&, 2Slave@ta, )
WhaletR#zMaster Worker# £ ST I &R . MTEFR, B2 Master Worker, BI¥ill ZrE3EHI3C
H5) R R247, B MasterwWorkerJREX—1 73 F, Workerd 892 > GPU% i& Bat chii R IREREL IR .
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Training Data Slice 0 Slice 1
g .--"ﬁ
---------------------- Slice 0 Slice 1
Worj-:':er{Mas‘:.er} W_drker{Mh‘ster)
GPY’ &pU GRU 'GPU
15 Y X 4

o NIRRT EHN

HYNFEIRO X HE R
o A, #ITREHLShuffle,

— T

_— —_—
' "

iWorker(Slave)

— —
T ¥

i Worker(Sl a\.-‘e):l

GPU GhU GPU GPU
W W W W

EMaster Worker#{ 28, WhaleiZ2t=far 2 A= :

FMaster WorkeBRER T BHIXH IR, RIMIGEE, ARIERE, XIXH45IRETREA

Shuffle,

@ 308

n | FHIEL A B, WhaleZAFKBZAIES .
m HHEE/NFMaster WorkerEE R, WhaleR 5z E A,

o RBF4, AR Master WorkerES R EE—N 3,
R84, BIFEFSMaster Workertt Eth 898 S EE— 34

o ¥FYIN, BROXHEEREF.
BWREXHHRS, BEFOXXERZIWKRSE, EA%AH,

BFETRNSHIIE
WhaleX#HI3IE S A RBES BN TR, MRIIFHIRE XA E ReERMMaster Worker#f &, oI
EAMTEHRELRRES A5,

ENE &

[
W
2

24 T3
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24 Py KE FNE &iE

e

RERFIIAHIER, 810

Workers}EEB XS E R
@, BiAsisWorkerZ4y
B—X#. REBED B EidWorker= 22
= S SRS, BEILE
_ s EFBRNHNINGNERE
WREUNHANC o false: RUSUSS  soo rae @ mesmocens
- ° #, WIZRoT R, i
* True: RFIEHEYH fEFStopAtStepHookiz 4l
WREUE, BIRED BEYILZRETER,
WorkerZni—1X
.

Ll GEE IS E B B
§‘i’IBf]?MasterWorker%:f’*SlE
FIRAEI SN LR
%&?E, BERXHEER. Z
SHBRERE
FWHALE_UNBALANCED _|

0 SLICNGEY, tn B BRI SREE X 82

WHALEDROPLAS S smmetwTrue, M BOOL False Aot
T_FILES SRS 4 . AT IR A MUY, 7
Ho e 4vﬂ§§§iﬁﬂ§7ﬂrueo
mT:
o False: REIHIILZE
o

e True: HATIMIEE
B, BERXHEER.

HEPRERKERE
3| ZRBUR A S B AR Master Worker#i 2 B, WhaleZ B S M BT ERBEHIES B FB, Kol
RIBER, EIGARBHNTHATESESE:

o Til&KRBIESE
o PAEIE os.environ EEEE'T\ szo TFJIZIJ, IEU Dz“iﬁﬁﬁﬂ_]:ﬁ@, ﬁE%HEiﬁ%tMa\ (1%7‘:‘%(
JAWHALE_UNBALANCED_IO_SLICING, #EiBEE2RN EENEIES FSHIIERID) .

import os

os.environ["WHALE UNBALANCED IO SLICING"]="True"

o EHITHIADEE
WMREPAFDLCAREH FRFABIIZ, BlaunchiiiA, NoEMAS, EEXRETS:

o EHITHIARFH, KEXEERE

export WHALE UNBALANCED IO SLICING=True

python train.py

Hp train .py FRINGRE,

> MAYRRA: 20220117 188



EZ5TH HLEEF S PAI

W

NBEINHZEE H L

o EMBHAITHLHNEDR, BRENRREE,

WHALE UNBALANCED IO SLICING=True python train.py

Hd train .py FNERI A,

5.2.4. JIIZ&ESHmHE
5.2.4.1. LR

PAI Pipeline Service 2 PAHRHtBINLER 2 S TAER MRS, BT LUBEME RIS XNHTIILRMES HHE.

PAI Pipeline Servicef&

ATIREBEENVSRZIER, BHENBTELEENELERE, BENSZITRENTEHTHIRRER.
HIERK., IR, ERIGRERFHSRE, BULREHERIFT R, ATREEFESUSFXK
MR, REITRMFTEZIARNFENSE, ERIESNEIRIIGER, DUEFIESRMNE
AFE, ATERXLRRE, BENBRAFRRSEXILRELI/ER (Pipeline) MFEXNALRER, Bi
RE—NEBIUIERRS PIETT,

PAIl Pipeline Service 2 PARREEINLZRF I TERIRSS, EoILUEI oTM{bEE (PAI-Studio 2.0) HEHIREY
A Python SDKEI A X WE—MIRZI TIER, HIZERXZEPAIPipeline Servicelz{T, X Fin{aiEd
Python SDKEY A RAGE TAER, 155 MiEdPython SDKIEFPAI Pipeline Service,

METERN, SoLMERPARRMAAHFHTHIELIE. TR, ERIIERELIER, I, NRE
FEBCEXTERFNTRINGE, WoTLLUBSWEBEXAGIHEXINEE. A, IG=RERBES
JRIRAPEITIHE@AN, Z{#EAPYODPSAEMaxCompute EHEIER ., X FUAMEBEEX AL, F&5l=E
¥ Python SDKfE B E XA,

AHETRE

PAIl Pipeline ServicelRIE TERMNEX T ITER, TERTPEBANT R, YE—NMETERE. XFIER
hE—/ N5, PAlPipeline Service2 =T ITE:

o iz T REMEEUE (Attifact) , ERBEMHD THEDT RMETEEP,

o FHAMENNITHSMNER, TATRNETSHNKETELSER, EBETE8%.

o FEUGITRS|NBME XY, REDT/NBHEIE,

AHIBETRB TR, XTERNEBRBXBEIRIBES M Docker docs,

5.2.4.2. @13 Python SDK{E FH B E X HH

PAI Pipeline Serviceth o] LA{# FA PAHZ L E94A44 (Operator) SMEBHURFIILAEE, tLolUMERBEEX AL
EERMES, AXNBUEEPAI Pipeline Servicedh, i&idPython SDKHEZFHE A EE XA,

AR FH

o BIRENIE =Kk S LN AccessKey IDFIAccessKey Secret, FIFIES LR AccessKey,
o EEIBAITE=E, #FBEFESMAILTIE=E (HR) o

o EBIEOSS Bucket, FFESMOEFE=E,

i B /=

B REI@\

FEPAI Pipeline Serviced?, #RT] LA FAPARRBE B HITEIRIE, BETRE. EERHERELHERE, R
FEHCEXITERTNT RINEE, WEEEIHEEEXAHNAXTIMEXINEE. fli, IGE=KEE
SiEAAPEHAFHNGEIRRS, 3i{FHPyODPSZEMaxCompute EEIEIREE,
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H.88FSIPAI MEELINHE=EE- T A

W

Z5TIR

WEAENAML, IR LMEENAHEPAIPpeline ServiceF fiE1T17 0, EXEVRIFENTHREMER:

o AHEATRBABLESHILENENX, BTF5ISPAlIPpeline Service RN B L #ERE, FiTt
YE 7375 STEPAI Pipeline Serviceh HHEN S ZEL

o ABVBERIZTEX, BFEFEANELR. EREERIEIE. ERNKETEENRERIEZITHS. PAl
Pipeline ServicetR #&iX &5 RIZ1T X M AV R .

Python SDKiZ4t 7 ScriptOperator (#%#) FlContainerOperatorf@fh A, #ENERIEMEEENAH,
HIEESNWEBEXAY: ScriptOperator (¥#7%) MYEBEXAMH: ContainerOperator,
FHEEXNAGHMETIERN, SFELRNAHETHNLETXER, BEELER:

1. FRELETXER (pai_running_utils)
2. HEITER

HERIE

REFETEEXABE, SOKEESPAINGIHRESHETRE, BXEXRBTEROBAENEERIE
Session, Et, MEERESDK, MR EBESessionfAITERE,

1. &3&SDK,

W R REE APyt honFF K FRIE(FEHASDK, MFEERKSDK, WNREEIIPA-DSWIRIEFERSDK, %
KIEPFELMETSDK, ORI IZLE, B pip BLRESDKHGSUT.

pip install https://pai-sdk.oss-cn-shanghai.aliyuncs.com/alipai/dist/alipai-0.3.0-py2.p

y3-none-any.whl

Hdhttps://pai-sdk.oss-cn-shanghai.aliyuncs.com/ alipai/ dist / alipai-0.3.0-py2.py3-none-any.whlz
RSDKE Tttt BEFBEK,

@ B8 R|HSDKZIHPython 2F1Python 34RA, {82 Pythonit K B2 L4 Python 28R4,
& I R (E B Python 33 1RiE1TSDK,

2. FIPA1LBRIABISDK SessionFlAITE=S 8],

PAI Pipeline Service SDK{K# T il 2 =428 F SIPARR MBI ARSS, SDKHISessionfi {5 PAIRfEi% RS
KRR E RS HITRE, Sessiond ik T EMREIEAccessKey. {8 FPAIRRSS B3t 20 5% =i 516
BAIZE=E,
AR Ebul pai.core.session.setup default session FiEMRt—r2BEIARSession R, H
THABIAPI (HI81 saveoperator.list # Workspace.list ) BESPAIGIKRESHTE NN, ZA
fEFiZSession#t 7B,
A BRIABISDK SessionfIAIT/E= BB, EoJ LB LA TEA A RIS EAITEZE:
o BR—: BAEPAEHA FEEATESENEHAD, HEVHLBRIASessontRIIIEEAT S
=,
Python SDKi24t 7 ScriptOperator (%) #lContainerOperator@fP AW EE EX AL, XFWFh
AR EV IR EIARISDK SessionFIAITER B, BHREFTRIUTER:
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NBEINHEZEE HALZE5TE H28F S PAI

W

m YR EAScriptOperatorfdiZ B EXHH, WEBFEHOSSHEHBFAAE, Eib#tBSessiondy,
SEHIMEMOSSER. KB REIWMT.,

from pai.core.session import setup default session

from pai.common import ProviderAlibabaPAI

# MIEAEIN 2 FsessionfIATTEZIE, FERRHosSER.

session = setup default session(access key id="<your access key id>",
access_key secret="<your access key secret>",
region id="<region id>",
oss_bucket name="<your oss bucket name>",
oss_bucket endpoint="<your oss bucket endpoint>",
# workspace id="<your workspace id>", # AT

IE=EIBR MM IDTE—

workspace name="<your workspace name>")

SHEBEBEENT XA HEXZSY, BEESSHEBRNLIRE,
m NR{FEAHContainerOperatorfIZ B ENX A, MILFEMEHOSS, REAMKEBIT,

from pai.core.session import setup default session
from pai.core.workspace import Workspace
setup default session(access key id="<your access key id>",
access_key secret="<your access key secret>",
region_ id="<region id>",
# workspace id="<your workspace id>", # ATT{E=BIRFR
fIpTik—,

workspace name="<your workspace name>")
BHFBBESN TN HHEX S, BRERSHEBRNIRE.

o AR BEREMRIANSession, AFRBAERIKS FaliAAMNAITEZESIER, BIEEERBNAI
TE=E,
Python SDKI24 T Script Operator (#7%) FlContainerOperatormfh A X MWEBEXAMY, X
FRETRLBIABISDK SessionfIAITER BN, BEETEUTER:

m NR{FEHScriptOperatoriIZ BE XA, NEMIRLSessiondt, HEFIMEHOSSER . KBER
BT,

from pai.core.session import setup default session

from pai.core.workspace import Workspace

session = setup default session(access key id="<your access key id>",
access_key secret="<your access key secret>",
region id="<region id>",
oss_bucket name="<your oss bucket name>",
oss_bucket endpoint="<your oss bucket endpoint>")

for ws in Workspace.list () :

print (ws.name, ws.id)

session.set workspace (workspace=Workspace.get by name ("<your workspace name>"))

SHFRBESRTXIANHEXZ, BRERSHEBRALIRE.
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R
W
o
AT
\H

m {NR{FEHContainerOperatorfIZE B E X AMH, ML FFEHROSS, REAMLEBIT,

from pai.core.session import setup default session
from pai.core.workspace import Workspace
session = setup default session(access key id="<your access key id>", access key se
cret="<your access_key secret>",
region id="<region id>")
for ws in Workspace.list():
print (ws.name, ws.id)

session.set workspace (workspace=Workspace.get by name ("<your workspace name>"))

b

SHFRBESRTXNANHEXZ, BRERSHEBRALRE.
IR HIE XS

\

ol iR
<your_access_key_id> M 2 = kS H9AccessKey ID,

<your_access_key secr _
youl - o £ = kS B9 AccessKey Secret,

et>
PAI Pipeline Servicefithis;, EEIRRMESBIZITEIZME . ZSHIFU TR
&:
o cn-shanghai: #%&2 (L&)

<region_id> o cn-hangzhou: #Z&R1 (HiM)

o cn-beijing: #ik2 (LX)

o cn-shenzhen: #r1 GRIYI)

<your_oss_bucket_na

me>

<your_oss_bucket_end
point>

{R{E FAScriptOperatorfy i B E X AR, %R0SS BucketfE R,

{RfERScriptOperatori 2 B & AR, FROSS Bucket FRfERIMhE, ¥Fi1E
EELIFEEEMEE L,

AIT{E=EEZFRFEID,
NF LEFRMIEEALERENAR, 2RIEUTAERIZSHE:

o MEFEAAR—, NW<your workspace_name>5<your_workspace_id> %
—, WOJAERPAEEGG, EAILEZENEZREETESHE, EHTLIOIE

<your workspace nam | FTOALIEZIE, #EESRALESRE (85

e>gdf<your_workspace

_id> @ 8 MBEEATAHZEN, BHEETATESEBHEHRAD, 1
BOMRE.

o MBMFEAALZ, MIE<your workspace_name>3¥g§EN Workspace.list ()
EOIREB—Pws.name,

MWEBENXAHM: ScriptOperator (#7#)

1BIISDKAYScriptOperator, BRBEE X AKHNBAR LERNEHERNITHPYthonfI A, BETIMAEH
MEX, MAEHTEEX—PMABNAAR., LUTRAIERScriptOperatori@@ 7T — 1B EXAH, ZAH
NN B RAREITEX Hentry_point,
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NBEINHZEE HELZES5TE H28F S PAI

1.

2.

EXABNMAREL .

D FE& BAUTREZH, BELREFMERTDE0SS Bucket, #IEESDES T,

import yaml
from pai.operator import ScriptOperator
from pai.pipeline.types import PipelineParameter
op = ScriptOperator (
entry point="main.py",
# scriptfdirEiTE"JXf*‘%’?‘E—EH@Jﬂ?ﬁOSSO
script dir="scripts",
inputs=|[
PipelineParameter (name="foo", default=10),
PipelineParameter (name="bar", default=10),
1y
outputs=[],
)
+ BEEIETANAYAM
op.run (
job name="exampleScript",
arguments={
"foo": "ThisIsFoo",

"bar": "BAR" ,

)

+ REAY AHERidentifierflversionFEEHR) o
op.save (identifier="simpleExample", version="v1")
+ EEAHFNEXESR.

print (yaml.dump (op.to _dict()))

EXEZRRITHPythonfii ARentry_point ,
Zfldrentry_point BBVE A main.py, BNAHRT R B A S SiEfTmain.pyX 4, main.pyX4HR AN

jtﬁﬁfi, %£%§%§P§ﬂ§ii python -m main --foo ThisIsFoo --bar BAR ﬁﬁé?ﬁﬁﬁﬁo

import argparse
def main() :

parser = argparse.ArgumentParser ("ScriptOperator arguments parser")

parser.add argument ("--foo")
parser.add argument ("--bar")
args, _ = parser.parse_ known args ()

print ("Arguments foo is ", args.foo)

"

print ("Arguments bar is ", args.bar)

if name ==" main ":

main ()

Script Operatoriscript_dirE R THIX T8 LERI0SSH, ¥ XI M AYOSS URLFIIG T
Aentry_pointfE AN BRNHIELTE, HEAHNBARNXGFHTEX, HKINMER launch FAR
BEBHNHL,
BBRWE launch HELRMALZREBRNERDH (R3Epai_running_utilsiy BIALE A LT
K) , BEERRUTIE (WTEFRR) :
i. {EFAREEEPAI_SOURCE_CODE_URLRERXES, FHEHMEE] /work/codeB xR, MREXEIFHIA
EEENMNEEN, WERERXHTHENGESEXHNMA, BoTUBSZSE,
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i. MR KXBEDEFErequirements.txt3X, WER pip HSLREBERBN=FE.
iii. #RIEIRELEPAI PROGRAM_ENTRY_POINT&E47TX M 894845 .

Container Command: launch

}

HMEBENXHAM: ContainerOperator
{EFSDK iy ContainerOperator, WO UME— T ETFARNEBEXEE, UTROABET —MNEENSA
%, ZEGLUTIHNETARRHIRETENINGE,

1. ¥iEContainerOperatorfy R, HENXAHHNBMANBLER.

import yaml
from pai.operator.container import ContainerOperator
from pai.pipeline.types import PipelineParameter
container op = ContainerOperator (
image uri="python:3",
inputs=|[
PipelineParameter (name="foo"),
PipelineParameter (name="bar"),
1,
outputs=[],
command= [
"python",
n_cn,
"import os; print ('\\n'.join(['%$s=%s' % (k, v) for k, v in os.environ.items()])
)iy
1,

env={"CustomEnvKey": "CustomEnvValue"},

)

R b ContainerOperat ori it (R #8 R IS HIEB T :
o inputs: AFEXAHHNRAER.

o outputs: AFEXAHKNBEER.

o image_uri: {EFRANEE,
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o command: i&ZfT&H<

N
o env: FARBHNHKELTEER.
2. iBfTHM.,
AiER ContainerOperatorXy RIGEBMASE, BoliziTizEH, =~OUKBUNT,

o

container op.run(
job name="containerTemplExample",
arguments={
"foo": "this is foo",

"bar": "this is bar",

)

3. MREFEERZAGHZL/ZNERKS THRERAMAFHERESHIEH TERN—PNH R, WaTLLE
T save AEWGERTERIPAIPipeline Service/giwd,

container op.save (identifier="containerTemplExample", version="v1")
# FTENvAMLI

print (yaml.dump (container op.to dict()))

MEBEIER
1. FWMETXER (pai_running_utils) ,

MEHRBIEEXAGERIAER, WEERZAHNBAGER (BERANBBEXENEREE) |
AR S A M S #ﬁﬁﬂ]‘fﬂﬂﬁu)@mﬂﬂ%‘t, ZERERE R, AT EEREIREVA G
BLETXEE, PAlPipeline Serviceigft 7 —ME B B Runtime SDK pai_running_utils, &aAEREIR
BT RSB ASHEHFBAArifact, ﬂ_ﬂ,—IW\EFH'EE'Hjé'lﬁﬁ*ﬁ,ﬁﬂ’\ﬁﬁﬁArtifacto X FArntifact B9EHAE
B, B8R TERPHBABIEIE (Artifact) .

Wmmm$7u & mlmmmgmﬂstthM%t*Wﬁmﬁfmtﬁﬁﬁi?y%%,
FEZEONT:

o REUZTH REVE A S input_parameters, REILIT.

from pai running.context import Context

# ¥ context3fl, FKEXNHFIRI LT,

context = Context ()

# E.”XiﬁﬁnameﬂzﬁkeyT:T:inputiparameters‘:F'E#Zm)\%ﬁﬂ"]fﬁo fENIRE ke y A featureColNamesHI%
ASHE,

feature cols = context.input parameters["featureColNames"]

# FTENFRERAS SR RMSHIE,

for name, value in context.input parameters.items () :

print ("parameters is", name, value)

o KEUMAFELEIE, Blinput_artifactsfloutput_artifacts, REIIIT,
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NBEIANHZEE- L

# BHAFRARNArti factsEX. WRBHAEE, WITEIArti factFIZRMMEBE,
for artifact in context.input artifacts:
if artifact:
print (artifact.name, artifact.path)

# AILLBE B indexEfIArtifact,

context.output artifacts["outputModel"].write output (

{

"location": {
"bucket": "test",
"endpoint": "oss-cn-hangzhou.aliyuncs.com",

"key": "/pipeline/output/lr model.xml",

)

o 3REXT5 MIEPAIPipeline ServicePiZfTHIHER R, REWMT,

# PREMMAHFNinputsfloutputsEXIEE,
print (context.inputs spec)

print (context.outputs spec)

+ WRRETTAPER.

print (context.user id)

+ PREBETHIEZEES.

print (context.workspace id)
2. WEIIER.
XTMEARBIER, WERAETE,

~Pl: EAScriptOperatoridZBEX AHHIKM L TXER
PAT/R%I, {E£FScriptOperatorE X7 —1 A%, BalAMMaxComputefii A

7 G

% odps://pai_online_project/tables/wumai_data (PAHRHMAHEIER, KU EEFER) PEFHS

7, WHE—KIEMaxComputexth, EANIMAEZNT,
1. EXEENBANBEER,
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EZ5TH HLEEF S PAI

W

NBEINHZEE H L

from pai.operator import ScriptOperator
from pai.pipeline.types import PipelineParameter, PipelineArtifact, MetadataBuilder
op = ScriptOperator (
entry point="main.py",
script dir="scripts",
inputs=|[
PipelineParameter (name="destTable", desc="HiHRIERIEK"),
PipelineParameter (name="execution", typ=dict, desc="max compute config"),
PipelineParameter (name="selectColNames", desc="§ﬁHjE4JEE'\J15§") 0
PipelineArtifact (name="inputTable", metadata=MetadataBuilder.maxc table()),
1,
outputs=][
PipelineArtifact (name="outputTable", metadata=MetadataBuilder.maxc table()),
1)
op.run (
job name="example",
arguments={
"destTable": "sqgl script dest table",
"selectColName": "time,hour,pm2,pml0",

"execution": {

"project": "{{test project name}}",
"endpoint": "{{max compute project endpoint}}",
s
"inputTable": "odps://pai online project/tables/wumai data",

LERKBEXNAGE=1RASE (PipelineParameter) F— M AKIMaxComputeZk
(PipelineArtifact) , = MNAASE 25 A5 LAY B #rMaxComputezkZ (destTable) . EZHIFIE
B (selectColNames) RHITIESEIMaxComputes|ZEREEE (execution) ,

2. EXREARITHIPYthonlI A,
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import json
from pai running.context import Context
from odps import ODPS
def main() :
# FRIEHATT RREITHEXER.
context = Context ()
# PRIEITHNASE (parameters),
parameters = context.input parameters
maxc _config = json.loads (parameters["execution"])
odps = ODPS (
access id=maxc config["accessKeyId"],
secret access key=maxc_config["accessKeySecret"],
project=maxc_config["project"],
endpoint=maxc config["endpoint"],
)
# TREIBIANArtifacts,
input table = context.input artifacts[0].get table()
col names = parameters["selectColNames"]
output table = parameters["outputTableName" ]
sgql = "create table {0} select {1} from {2}".format (
output table,
col names,
input table,
)
run_instance = odps.run sql (sql)
run instance.wait for success|()
context.output artifacts["outputTable"].write output (
{
"location": {
"project": maxc_config["project"],
"endpoint": maxc config["endpoint"],

"table": "exampleOutputTable",

)

if name == " main ":

main ()

Z A E LB pai_running_utilsty  context () FARBUSASHAMALIBEE, 81
MaxComputeBiZ{TEE . MARKERNIEER, RS EAPYODPSIETHIEMNSQL, EHKIEZITRIN
&, BAtArifactfER (MaxComputelocationArtifact) . XFHNfEIHEKEEA NS BN
&, BERNEXHIRE ETFER (pai_running_utils)

R: TERPNWMARLEE (Artifact)
Artifact 2AMGNBMNB HEIE, AUETERDIEITE, PAlPpeline ServiceSESBQBIANEG LA 4t m
HEArtfact S E LRI BB NN BRI NH RS D, BAAHNTEERTOD TR,
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=1 HERF S PAI
/work/
|— code #+ THKHAIEFREER.
|— inputs # HWANBIEXIE BFRTERIX 3K,
| |— artifacts
| L inputDataSet
| L data
L parameters

L artifacts
L outputDataSet

\
\
\
I— outputs + WHESFREER.
\
\
| L data

PAI Pipeline Service BN N B SR At if act INE R /work/input s/art ifacts/<artifact Name>/dat ai& &
T, AHETERE (BBRBYERE) , M/work/outputs/artifacts/<artifact Name>/dat at& 12 T EEURTE
BHNBBEEHTE, £ LRTEBRRE T, HBA#IE<artifactName>’  inputDataset , HitH#E
<artifactName>& outputDataSet o

B #iPAI Pipeline ServiceZ 8 Artif act f1 3% OssArtif act fllMaxComputeT ableArtifact, XA BT :

e OssArtifact
OssArtifact ®R/RTEOSS_EFERIEHE, XM TR,

{
"location": ({

"bucket": "pai-test",

"endpoint": "oss-cn-shanghai-internal.aliyuncs.com",
"key": "/paiflow/model transfer2oss test/test health prediction by pipeline 500940 .xm
1
b
}
EFREZXMT:

o bucket: 0SS Bucket&#R,
o endpoint: 0SS Endpoint, #¥EES L EEZFEET L,
o key: BRMINHIEE,

e MaxComputeTableArtifact
MaxComputeT ableArtif act IR N T AR

{
"location": {
"project": "myProject",
"table": "myTable",

"partition": "myPartition",
"endpoint": "myEndpoint",
}
}
BFROSXNT:

o project: MaxComputefIIRE &,
o table: MaxComputefy&&.,

o partition: AXER, flfnamel=value, MEFESENX, WERIERZE (/) 2k,
fnamel1=value1/name2=value2,
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H.88FSIPAI NBERINHRmEE- FASESTE

o endpoint: MaxComputell B #JEndpoint, FFIES WENdpoint,

5.2.4.3. @1d Python SDKif§ HPAI Pipeline Service

PAIRY ST #5813 aT L #24E (PAI-Studio 2.0) ERE A X WELIELIE . HUIRKEIERER)| Z&HN 88
M TR, MBXIFERPython SDKMEZEMRRB R IIER, FHEPAIPipeline ServicedizfT, AXNAUN{fE
FAPython SDK#E— ML ZEI TIER, HEEHEIZITEPAIPipeline Servicedh,

ERER

ATIRBEENNEZIEE, BENBATELAHENELHEHE, BEVREITRINEEHTHIER.
HERE. FELIRE. ERNERERFELFERE, BULEREHIERBIT R, ATREEFIUESEX
PER, NBRFITRIMFEZZARDNFLENSY, ERSENHRINGER, DUEFHHSEHNE
AFHE, AT7TERXLERRE, BENMAASRILEILERBEULIMER (Pipeline) MEXARER, Bi
RE—NBEMUIERRSPIEIT.

PAI Pipeline Service 2 PARRHEINLEEF I TERARS, EoTLUBI ol MLEE (PAI-Studio 2.0) IERIBH
AR Python SDK A XMWE— ISR FEI TIER, FIRIZRZEPAIPipeline ServiceizfT,

&I

1. &3#&SDK,

W RRIE T APyt honFF K REFEFASDK, NFEERLESDK, WMREETPA-DSWIREFEHSDK, %
KEFELMETSDK, EBOUKTIZEE., BE pip HLRESDKHGHLUT.

pip install https://pai-sdk.oss-cn-shanghai.aliyuncs.com/alipai/dist/alipai-0.3.0-py2.p

y3-none-any.whl

Hdhttps://pai-sdk.oss-cn-shanghai.aliyuncs.com/alipai/ dist / alipai-0.3.0- py2.py3-none-any.whlz
RSDKHI T & ithtit, BEFEK,

@ 89 BHASDKZHFPython 2fPython 3kRAR, B2 Pythonit KB &S 1E4PPython 2587,
E It HE = /R F Pyt hon 33REEIE1TSDK,

2. WAL BRIABISDK SessionFIAITEZ 8],

PAI Pipeline Service SDKI& i F i £ =428 % SIPARRHAIARSS, SDKHISessionfi 255 PAI /5 i BR S5 H0

B EMPIE R RS HTRE, Sessiondik 7 EMFTIEAccessKey. {8 PAIRRSS B3t 130 K = B {5 A

BAIT/E=E,

RO OB pai.core.session.setup default session 7‘3_72-‘_5%)] ﬂﬁ‘{ﬁ—/ﬁé%%ﬁi)ﬁ%essio nXﬂ“%‘kc 3

VABAPI (70 saveoperator.list # Workspace.list ) EESPAIGHIRSHITIETE, ZHA

{E A ZSessioni# 7@

IR RRINBISDK SessionFIAITE= B, HOJLABE A TRAARIEEAITEZE:

o FR—: BEAEPARRHIE LEBEAILEZENZIRIID, REFIHELEINSessiondIEIHEEAILIE
=E, KBRAWT,

from pai.core.session import setup default session
from pai.core.workspace import Workspace
setup default session(access key id="<your access key id>",
access key secret="<your access key secret>",
region id="<your region>",
# workspace id="<your workspace id>", # ATTEZ BRI
DZi%E—,

workspace name="<your workspace name>")
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W

NBEIRHEZEE- TR

£5T8H Hl2§F3JPAI

BREBRTXVHWIEX S M PNSHEZTR N LIME.

o AR BERIREIRIANSession, AERBAEZKS ToiA@NAILEZESIE, BiEEERNAI
IWIEOKETMWTO

from pai.core.session import setup default session

from pai.core.workspace import Workspace

session = setup default session(access key id="<your access key id>", access key secr

et="<your access key secret>",

region id="<your region>")

for ws in Workspace.list():

print (ws.name, ws.id)

session.set workspace (workspace=Workspace.get by name ("<your workspace name>"))

ERBR T XA HNHEX S LU PRNSHEBRANIRE.

PR EE XS
B
<your_access_key_id>

<your_access_key_secr
et>

<your_region>

<your_workspace_nam
e>

<your_workspace_id>

P

] 2 =S HIAccessKey ID,
fEE = Ik S B AccessKey Secret,

PAI Pipeline Service@#thls, FLEIRRMMESBiziTEIZMIE ., ZSEFIFUTR
&:

o cn-shanghai: #%&2 (L&)
o cn-hangzhou: %71 (HM)
o cn-beijing: #4t2 (dE=m)

o cn-shenzhen: #81 CGRIl)

ATEZBER, ¥FLAFRMPEEALEZEBNAR, SRREUTHERRZS
#iE:

o MRFBAHAR—, MizE#H S<your workspace_id>"ig—, O LABRPALE
#HlE, EAITER ﬂﬁﬂiﬁﬁ"‘éw&%#ﬁc BB TTABIESNAITERE, ¥
BIESRAITESE ([HR) .

@ B WRERATHZEN, BEHEETATESENEHRAD, 1
EORE.

o MBEFMAHANT, MEZSEIEEN Workspace.list () IEOREIMN—

Mws.name,

AIT{EZ{EID, MEHBHEIASessiontIEIEEAITIERE, NiZSH
S<your_workspace_name>Zi%&—, RaIPABFEPAIREIE, ?"AII{’Eﬁ;Hﬁ'J
ENHEHEEZSHE. SBEULEEFNAIERE, FEESLATEZE (IH
hR) o

@ w  MBEREATESEN, BHSETATESBNEHRID, UE
ORsE.
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KRG LAY

OperatorZPAl Pipeline Serviceb EXHEXAH, G2 THENANALER. BIT8HREARITHET
WARX (T PDAGHHIT—NEIMMNER) . BoJLUE Python SDKMPAI Pipeliner Service3k EXPAIK
BENAHEERAM (SavedOperator) , tLoJLLEA#MIERN TERITRIRTFA— N Operatori#7ER (&
WTRXHETER)

1B Python SDKMPAI Pipeliner Service3REXPAIRERI AT EEA Y (SavedOperator) BIFHALZRINT,
1. ®B1d savedoperator.list A RIKEVAMHETIE.,

£ savedOperator.list HiEH, PARRMT —&AHMEXAML, BiEE
TEprovider/gProviderAlibabaPAl, BNTJ3REXPARRMEHIEAAE MR, Mok, EOTLUE
Winputsfloutputs/ElE, EEXNMNAGNBMABEER, KBRENTHAR.

from pai.operator import SavedOperator
from pai.common import ProviderAlibabaPATI
for op in SavedOperator.list (provider=ProviderAlibabaPATI) :
print (op.pipeline id, op.identifier, op.provider, op.version)
op = next (SavedOperator.list (provider=ProviderAlibabaPATI))
+ EREAHNBARBHES,
print (op.inputs)
print (op.outputs)

2. RBUSENE LAY,
B E—®8 savedoperator.list Fi%, TIRAREXEEAHEidentifier-provider-
versionflpipeline_id5&8, BoILAER & D HEE— 1 MPAIPipeline Servicedh 3REX—NE— B &%
A, XFmFH X B 7EFidentifier-provider-versionE RAMGF A Z TR EFAMGNEEDN,
i pipeline_id & B PAI Pipeline ServiceE i 89 4B 4 lE—4RIRID, LAPARRMEBIsplitZAH A6, HmihAa K
KBREIDF T

o i@ididentifier-provider-version$kER X iz 4 4B 44

from pai.common.utils import gen temp table
op = SavedOperator.get by identifier (identifier="split", provider=ProviderAlibabaPAI,
version="v1")

print (op.inputs)

BREIPAHE B OperatorE EHE FMaxComputeF %, EEKBUEEPARSSII, XLHME
BidentifierBIA 8 PAIGE S BIname, versionAvl, Wo]PAZEPAINE M I AHHBHI NI EE
AHENBMASHEN, EBEBESNEANEZS AN,

o @i pipeline_id$KERRT iz 49 4R 44

from pai.common.utils import gen temp table

op by id = SavedOperator.get (op.pipeline id)

print (op by id.identifier, op by id.provider, op by id.version)
print (op_by id.inputs)

3. RREBTES.
BEEEAGNDIBASE, BRI —1MEROAHIETES, UTUPATRENsplit EEAH

AB, NBun{a{EFESDKE A HIEFodps://pai_online prOJect/tableslwumal data (ZBWAFZAL
T, WU EHEER) REBAEHHFEABIWEHREP.
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from pai.common.utils import gen temp table
# splitiBfTfEMaxComputel, EBEISEIEITHIMaxComputel BFMITIFIR,
# maxc_executionfEAFRAMN—IHN, RRFZAMGIIHITMaxCompute ProjectBER,
maxc_execution = {
"endpoint": "",
"odpsProject": "<yourMaxComputeProject>",
}
HERIBITHES.
pipeline run = op.run(
job name="example-split-job",
arguments={
"execution":maxc execution,
"inputTable": "odps://pai online project/tables/wumai data",
"fraction": 0.7, #splitBEIEAHRIMASE, ALLEEop. inputsIREGAANGE S,
"outputlTableName": gen temp table(), #gen temp table () EOIREXNBEHIRE,
"output2TableName": gen temp table(),
}
)
print (pipeline run.get outputs())

FRRKBPET run BORKESRE, SDKREConsoledh i HIESZEPARZ IS PHIURL, At o]LL
EEAPAREHIANISEERNE, BIRENBTESDHESEMRELT MAES I, HBIZES
B, EANESFBRE, BRoLIEFEESHITHNDAG, BERKL, HEUTLUBER HEEERPAI-
EAS,

AHTARIRETT, BULLESMEGHEA— P IERET, FBESRTXHNETIE,

MEIER

PAI Pipeline ServiceXX i SN EEAHHZEA— RN IER, EIRHEBASHULRRHAIETZIA
R, WRERFEA-IMESIEREAH. RENIERAGTMEN—TMEBRAGERIET (B LEXHNE
ZAES) HEAFEENITAERN—T TR,

E— N TEREZAEUTRE:
1. EXITERBBAGER.

BMANEREEAFPBAS#PipelineParametersl ##E i A PipelineArtifact, X F&#IEHA, BHIPAI
Pipeline Servicex#0SS#{#E . MaxComputezx##E & MaxCompute OfflineModel,

2. BIRTMERPEIStepRERA,
StepHIHI AT AER B F HAtiStep, tolgERiRTFHAIEIZN TERNBA.
3. EEIERNAEER.
ITERTLMERSI ARG K StepT R B EEAFN TIERNBE .
TEHNRGACES, 27— TMERNITAER, SAEAREERAMBRARNBAFZRERAZFRE
B, BESHERSAMEERFD N IKMaxComputesk,
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\

from pai.pipeline.types import PipelineParameter, PipelineArtifact, MetadataBuilder
from pai.pipeline import PipelineStep, Pipeline
from pai.operator import SavedOperator
from pai.common.utils import gen temp table
def create composite pipeline():
# EXHFTIERNRBAES.
#+ ATFAGRBHVRIERIET rMaxComputeJ:, executionBEZiE #H‘.I'E'JMaxCompute PrOJectT—LEo
execution input = PipelineParameter (name="execution", typ=dict)
cols _to double input = PipelineParameter (name="cols to double")

table input = PipelineArtifact (name="input table", metadata=MetadataBuilder.maxc table (

# HJERAREiStep,
# }E’;”fidentifier—provider—version, FERA—1ELEEFHAN, T’EjJIf’Fuu.E'J—/I\Stepo
type transform step = PipelineStep(
identifier="type transform", provider=ProviderAlibabaPAI,
version="v1", name="typeTransform", inputs={
"inputTable": table input, "execution": execution input,

"outputTable": gen temp table(), "cols to double": cols to double input,

)

# MWEFSDRstepo

# SavedOperatortB A LUMEN—steptT B TIEF.

split operator = SavedOperator.get by identifier(identifier="split",
provider=ProviderAlibabaPAI, version="v1")

split step = split operator.as step(inputs={"inputTable": type transform step.outputs[0

"execution": execution input, "outputlTableName": gen temp table(),
"fraction": 0.5, "output2TableName": gen temp table(),
})
# PipelinefiERE P stepsMinputsiEEHFAERTERN, Pipeline graphff, BiEZPipelinelou
tputsHlstepsESFMNTHIKHE, MMIDIERRAIHITDAG,
p = Pipeline (
steps=[split step],
outputs=split step.outputs[:2],
)
return p
p = create composite pipeline ()
# MALIERBITFAESE (arquments) &, IR FUPAI Pipeline Servicei&iTo
pipeline run = p.run(job name="demo-composite-pipeline-run", arguments={
"execution": maxc execution,
"cols to double": "time,hour,pm2,pml0,so2,co,no2",
"input table": "odps://pai online project/tables/wumai data",
}, wait=True)

pipeline run.get outputs ()

NF ERMBEFNITER, BTUNEEEEGERNRAE, B2 TERRFIRSHEA—TUEREA
%, RENAHRANRLZARNERIKS THABRAMAFR, 1%??2&1#8’\]/11@1‘66511!]?0

# $8EidentifierfhRas, FEIIER. FRENABNproviderEBIANI R R =M S BIUID,
p = p.save (identifier="demo-composite-pipeline", version="v1")

print (p.pipeline id, p.identifier, p.version, p.provider)
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10 B Y T 22 451
PAT R BI4CEEE 5 Python SDK#IEE 7T —MNOER TN T/ER, FHIRRESERIZ{TEPAI Pipeline Service,
BXOERTURANEASE, BERLEHE,

RO ATE A BIPYthonFR IR B PAI-DSWHP, ST Sessionfliafk (SR EETF) &, BT THRGMLE
NZROIBBFNER , AT RERHOPMMURRI X #, THEREETH, FERHEN0SSER.

from pai.pipeline import Pipeline, PipelineStep, PipelineParameter
from pai.common.utils import gen run node scoped placeholder
from pai.pipeline.types import PipelineArtifact, MetadataBuilder
def create pipeline():
feature cols = [
"sex",
"cp",
"fbs",
"restecg",
"exang",
"slop",
"thal",
"age",
"trestbps",
"chol",
"thalach",
"oldpeak",
"ca",
]
label col = "ifhealth"
full cols = ",".join (feature cols + [label col])
pmml oss bucket = PipelineParameter ("pmml oss bucket")
pmml oss rolearn = PipelineParameter ("pmml oss rolearn")
pmml oss path = PipelineParameter ("pmml oss path")
pmml oss endpoint = PipelineParameter ("pmml oss endpoint")
execution = PipelineParameter ("execution", typ=dict)
dataset input = PipelineArtifact (
"inputTable",
metadata=MetadataBuilder.maxc table(),
required=True,
)
sgql = (
"select age, (case sex when 'male' then 1 else 0 end) as sex, (case cp when"
" 'angina' then 0 when 'notang' then 1 else 2 end) as cp, trestbps, chol,"
" (case fbs when 'true' then 1 else 0 end) as fbs, (case restecg when 'norm'"

" then 0 when 'abn' then 1 else 2 end) as restecg, thalach, (case exang when"

" "

'true' then 1 else 0 end) as exang, oldpeak, (case slop when 'up' then 0
"when 'flat' then 1 else 2 end) as slop, ca, (case thal when 'norm' then 0 "
" when 'fix' then 1 else 2 end) as thal, (case status when 'sick' then 1 else "
"0 end) as ifHealth from ${tl};"
)
sql step = PipelineStep(
"sql",
name="sqgl-1",
provider=ProviderAlibabaPATI,
version="v1",

inputs={
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)

"inputTablel"™: dataset input,
"execution": execution,
"sgl": sqgl,
"outputTableName": gen run node scoped placeholder (
suffix="outputTable"
)
3y

type transform step = PipelineStep (

)

"type transform",
name="type-transform-1",
provider=ProviderAlibabaPATI,
version="v1",
inputs={
"execution": execution,
"inputTable": sgl step.outputs["outputTable"],
"cols to double": full cols,
"outputTable": gen run node scoped placeholder (
suffix="outputTable"
) r
by

normalize step = PipelineStep (

)

"normalize 1",
name="normalize-1",
provider=ProviderAlibabaPAI,
version="v1",

inputs={

"execution": execution,

"inputTable": type transform step.outputs["outputTable"],

"selectedColNames": full cols,

"lifecycle": 1,

"outputTableName": gen run node scoped placeholder (
suffix="outputTable"

)y

"outputParaTableName": gen run node scoped placeholder (
suffix="outputParaTable"

),

b

split step = PipelineStep(

identifier="split",
name="split-1",
provider=ProviderAlibabaPAI,
version="v1",
inputs={
"inputTable": normalize step.outputs["outputTable"],
"execution": execution,
"fraction": 0.8,
"outputlTableName": gen run node scoped placeholder (
suffix="outputlTable"
) s
"output2TableName": gen run node scoped placeholder (
suffix="output2Table"
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o
)
model name = "test health prediction by pipeline %s" % (

random.randint (0, 999999)

)
1r step

= PipelineStep (

identifier="logisticregression binary",

name="logisticregression-1",

provider=ProviderAlibabaPAI,

version="v1",

inputs={

bo
)

"inputTable": split step.outputs["outputlTable"],
"execution": execution,

"generatePmml": True,

"pmmlOssEndpoint": pmml oss endpoint,
"pmmlOssBucket": pmml oss bucket,
"pmmlOssPath": pmml oss path,
"pmmlOverwrite": True,

"roleArn": pmml oss rolearn,
"regularizedLevel": 1.0,
"regularizedType": "12",

"modelName": model name,

"goodvValue": 1,

"featureColNames": ",".join(feature cols),
"labelColName": label col,

offline model pred step = PipelineStep (

identifier="Prediction 1",

name="offlinemodel-pred",

provider=ProviderAlibabaPATI,

version="v1",

inputs={

b
)

"model": lr step.outputs["model"],

"inputTable": split step.outputs["output2Table"],

"execution": execution,

"outputTableName": gen run node scoped placeholder (
suffix="outputTable"

)r

"featureColNames": ",".join(feature cols),

"appendColNames": label col,

evaluate step = PipelineStep (

identifier="evaluate 1",

name="evaluate-1",

provider=ProviderAlibabaPAI,

version="v1",

inputs={

"execution": execution,
"inputTable": offline model pred step.outputs["outputTable"],
"outputDetailTableName": gen run node scoped placeholder (

suffix="outputDetail"

207
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"outputELDetailTableName": gen run node scoped placeholder (
suffix="outputELDetail"
)
"outputMetricTableName": gen run node scoped placeholder (
suffix="outputMetricDetail"
) s
"scoreColName": "prediction score",
"labelColName": label col,
by
)
p = Pipeline (
steps=[evaluate step, offline model pred step],
outputs={
"pmmlModel": lr step.outputs["PMMLOutput"],
"evaluateResult": evaluate step.outputs["outputMetricTable"],
by
)
return p
p = create pipeline ()
# HittiPipelineMER,
p.dot () .render ()
pmml oss endpoint = "{{YourOssBucketEndpoint}}"
pmml oss path = "{{PathForThePmmlFile}}"
pmml oss bucket = "{{YourOssBucketName}}"
# WNfEIFkERole Arn, ﬁ;é?ﬂlj(ﬁﬁhttps://help.aliyun.com/document_detail/lo6225.htmlo
pmml oss rolearn = "{{RoleArnForPaiToVisitOssBucket}}"
maxc_execution = {
"endpoint": "{{MaxComputeProjectEndpoint}}",
"odpsProject": "{{MaxComputeProjectName}}",
}
run_instance = p.run(
job name="test heart disease pred",
arguments={
"execution": maxc execution,
"pmml oss rolearn": pmml oss rolearn,
"pmml oss path": pmml oss path,
"pmml oss bucket": pmml oss bucket,
"pmml oss endpoint": pmml oss endpoint,
"inputTable": "odps://pai online project/tables/heart disease prediction"
by
wait=True,
)
print (run_instance.get outputs())

PR ENITIER, BT pipeline.dot().render() BH/G, S HIPipeline DAGIN TE /R,
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Qgisticregres si(D

offlinemodel-pred
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evaluate-1

5.3.CLITHR
5.3.1. PAI-DLCE i TH

5.3.1.1. s &% 3E

O LIBE E P in TREEPADLCPRES AR, AXNEZFH TERHNERSGS.
EPRIARSTHAPINE. g2, Bk, B8R, FLEREFHRIGS, GLFIRNT,

%31 PR

B2 (completion)

HEEIE

B FIANIE (config)

BIZZ SR (create code_source)
tlEem<e

BIFEHUEE (create data_source)

MBRAESE (delete code_source)
B <

il BR 24 TR

XX TensorFlowillZk{E%S (submit tfjob)
RRML

22PyTorchilll#{E% (submit pytorchjob)
FEilE®S Z1EIIER1ES (stop)

EEESHE (logs)

EECETNER (get images)
TGS

BEENRWIR (get code_source)

EEHIEIR (get data_source)

5.3.1.2. &L

OB Z P in TR EEPADLCHIHUIRNES . EEAEFPHIAZA, BRETHERHHTH
FINE. AXNBTHEFPiR&RETHAPINENG LS,
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BRER

FMERZEFHE TESBHENESZH, BFERBUTRESKESLE:

1. THEFPKRIA,

2. iTEMMEHS, EEEFIHEIERHNGSE, BBBESLEH04 2 (completion) .
3. AFIAIE (config) o

THEFRITIA

WO LB A THETRESNEFPIKIA:

o THLinux 64lRAHIZ= i

e THMachRAHZE %

THENRFIHETEALERE, BAREENIT chmod +x dic @2, FEBMITHTRIE, BTEGST
bIEREFETEEHNGS,

BHz#4h2 (completion)

o IhRE
Ba1ih2 IR KKubectl, Arenads$fTHIE A EINREER L XER. EHLTH, KULLELE
SIRMIRTabEEAPAIDLCE Fin TRNB S 2NEE, MMXERTERNGBLHTRR.

o &

dlc completion <shelltype>

o BH
<shelltype>FRFFEM BN EHANGTSTHE, RAXSFNGITHES
¥Ebash, fish, powershell&zsh,

o Rl
AXVAbashZ B A4, NEBEMM2EERSGE:

i. T TES, EEMNEHSEN. HTF B8RS Fbash-completionfl, ELLINRMIT
SREDRE, WERBENHEDRRZRKbash-completiontl,

source< (dlc completion bash)

ii. ﬂﬂ%iﬁﬁﬁ%bash—completion@, m'“ﬁﬁﬁu[ﬂtﬁ/ﬁ\ﬁﬁ, #\@ﬁ source ﬁ@1§2’:‘|§3\'&0 REB
wiITE—FwL,
MEBELZZRE T bash-completionfl, BT E—FHSEEERE, WBTZSE,

# MacRFHRFERMTHL,

brew install bash-completion && source /usr/local/etc/bash completion

# LinuxZRAPERAMTHL

yum install bash-completion && source /etc/profile.d/bash completion.sh
i. T dic FELERTHIRTabRE, BIo]EEPA-DLCEFin TRIEMHNGHS.
dlc

RARIRERPAI-DLCE Fin TR M T AR,

completion config create delete get help logs s

top submit
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@ "LREE t‘E'I'XjEﬂﬁShG“?S@, ff,’_'l—_“/\/{\@ﬁ dlc completion <zsh | fish | powershell> --help

L RBUFHNERTTE,

A FIAE (config)

o IfIEE
BIREMPA-DLCE FPin TEEBRHIFENESN, FE2&FERRERKSAIAccessKey IDFIAccessKey
Secret #fTEMMAIE, — AL, BRERNLTEIANIE.

o 18
dlc config --access id <yourAccessKeyId> --access key <yourAccessKeySecret> [--endpoint <
yourEndpoint>] [--region <yourRegion>]

o BH
REZBNSH EEWIE ik E3id]
<yourAccessKeyld> = 2 =K S BIAccessKey ID, STRNG
<yourAccessKeySecret> £ f 2 =K S BYAccessKey Secret, STRNG

{5 FBYPAI-DLCAR 5 PR fE i AU End point ,

<yourEndpoint> = ZRIN A pai-dle.cn- STRNG
shanghai.aliyuncs.com,
<yourRegion> = {EFHE’\]PAI-DLCH&%FEEMH, FKINAcn- STRNG
shanghai,
o Al
HITRAPNER, ZRZRASBEENDTREERBRN.dlc/configxXtEd ., Hl, HTUTEUBR®
A\
<o

dlc config -access_id <yourAccessKeyId> -access key <yourAccessKeySecret>

RAEREMTEUAS,

Configuration saved to: ~/.dlc/config

5.3.1.3. 01@&&% <

FOI LB E P TREIZAERMNMER, AXNALZBEXNGFE, SEBAREL. SHBRRE
BN

eIZ2 /X8R (create code_source)

o INEE
T IZPADLOJIZMES P ER AR,
o &
dlc create code source --display name <yourCodeSourceName> [--description <yourCodeSource
Desc>] --code repo url <yourCodeRepoUrl> [--code branch <yourCodeBranch>] [--mount path <
yourMountPath>]
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o ¥
SEBBRNSEH BB R et
iyourCodeSourceName = SR B IR E AR, STRING
<yourCodeSourceDesc> & SABRENER, BAEAZ. STRING
<yourCodeRepoUrl> 2 AL AD RS R B9 Git Hub Repo URL, STRING
<yourCodeBranch> £ BIZRBERERNSX, RAMEAZE, STRING
&3 FHIERIZ , BRAK
<yourMountPath> & gﬁﬁﬁgi%m’]w AR /root/cod oG
o Rfl

R LAMGit Hub By — P Repo I 2R, REIWT,

dlc create code source --display name test code source 1 --code repo url https://github.c

om/tensorflow/examples

IEMINGE, RASREEZEIZFIARDMEIZCHBIRIIERD (MTHAR) , IMERLELEE
R

R et o +
| CodeSourcelId | RequestId
R et o +
| code-20210411xxxxxx-31m541x | D4B - —49FC-A600-XXXXXXXXXXXX |
R et B Rttt e e +
BIZEIEIE (create data_source)
o IfHE
FF 612 PAI-DLGI| 4:ESS P ER B EUR TR,
o &R
dlc create data source [--data source type <yourDataSourceType>] --display name <yourData
SourceName> [--description <yourDataSourceDesc>] --file system id <yourFileSystemId> [--m
ount path <yourMountPath>]
. BY
FEBBRNSH = a Ik H ik E3ic]
HIRBEED, B 9nas., B&l =
<yourDataSourceType> & ﬁ(/fﬁ E, REHnas. RAIRH STRING
<yourDataSourceName
7 2 IR OVBIBIRETR. STRING
<yourDataSourceDesc> B NHIERNER, BABERE, STRING
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RERBRNSH BEWIE iR HH

<yourFileSystemId> 2 ZASEQ?Z?]E;; ‘;ﬂgﬁiil;ﬁ;;%lg STRING

<yourMountPath> & Zf/}iﬁ%%%tﬂgaﬁq‘ BIEE, BAR/root/dat STRING
LN

PAMNASHURBIZ EERAS, FEIEEfle_system id2%, #<WT,
dlc create data source --display name test data source 1 --file system id XXXXXXXXXXX

IEMINGE, RASREEZEIZFINEERIDMEZLIERINIERD (MTHAR) , IMERLEELEE
Ao

e e et +
| DataSourceId | RequestId

e s it o +
| data-20210411xxxxxx-31m533xxxxxx | DABxxXxxX—xXXxX-49FC-A600-XXXXXXXXXXXX |

e e e +

5.3.1.4. RS

oLl E E P is TEMRACERMNEER, AXNBNREXNGLEFRE, SEBAREE. SHBRRRE
ARG,

i R EE R (delete code_source)

o IfiEE
BFHREZEIZENCEIR,
o 1&H
dlc delete code source <yourCodeSourceId> [--force]
o 24
S =AWk R ESic)
<yourCodeSourceld> = R EIRID, STRING
MERACEIRE, MERFERTZESH, WEE
[--force] = BRI, BaHBRAER. RZ, TER AR
WINEA SHITHIRG S
o Al

dlc delete code source code-20210411xxxxxx-31m541xxxxxx —--force

WITLERTS, RASHBRIDAcode-20210411xxxxxx-3m54 1x000xxBICHBE, BT EMRFIA,

) BR 232 R
o Ik
BT HREEZ R NIUBRE,
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NBEIRHZEE- FLESE5TE HEEFSIPAI
o &R
dlc delete data source <yourDataSourceId> [--force]
o BH
e =B/ H R Eig)
<yourDataSourceld> = EMBREVEHRIRID, STRING
MBRERIREY, MRERTIZSH, WEE
[--force] = FHIA, ORREER. RZ, TEEGH R
INEFSHATHRG L.
LN

dlc delete data source data-20210411xxxxxx-31m533xxxxxx —--force

RIT LRSS, ZRASMBRIDAdata-20210411xxxxxx-3lm533x0xxxBI%EEE, BTEERMBIA.

5.3.1.5. X% S

BB EPETERRINGES . AXNBRIESEXNGLFSE, SFEAKI. SHBRRER

Bl

&R TensorFlowilll Zr£% (submit tfjob)

o IhEE

BFERTensorFlowill &{E% .

o &I

RAEXFFREHRTS

tAR—: LTS HHAN.

dlc submit tfjob --name=<yourTaskName> \

—-command=<"yourStartCommand"> \

[-—<parameterName>=<parameterValue>]

AR ESSHEAXHNAR

dlc submit tfjob --job file=<yourJobFileName>

. BY

RIS SER A IR R TensorFlowfESs

MREIHLTEHNANRRTensorFlow(Ess, WFERHLPNMTSHERNLIME. WRET
ESSHHR MG IR TensorFlowfEss, WRKESSHHERN G PZFHHNSHLL <parameterName
>=<parameterValue> ML BEAXED,

W

name=
<yourT askName>

command=
<"yourStartComm
and">

BEBIE

il

i

P

ESWEBIR, EMESBIRTLL

®

E3id)

STRING

STRING

ESSHHER
XHEPREX

FZBH

=
=

falil

215
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288 F S PAI NBEINHEBTEE- FELASEE5TE
ESSHER
2 EEWIE R i) XHEHREEX
BiZ2H
<parameterName> NIZRAESS
terN S B
ii)arame s Iﬁﬁ**iﬁ?rlfmiﬁfvralup?a%ﬁ R#SITE ARSI TE
- & e " hHEA T PRSI TS
<parameterValue &, B3R TensorFlowfE& 8948 % P P
> TS HFIFRIMIZZTensorFlow = =
EESWMBXTESEHR.
12X TensorFlowfESE B X oIk S 41
ESSHER
%5 SHEMR IR R XHEDREEX
BFiZ2H
. 3 O 2k AL 3 S
COde_SOUrce ;‘:EI}E, /\ﬁb1§)\$ | 'ftﬁl}ﬁ, %IA{E STRING %
HIRE, ANENR., WRFEESM
data_sources = &R, WHEBERZELIXERBIES (,) STRING =
.
ESSHEARXYE, BNEAZE, X
FHREER A <parameterName>=
. . <parameterValue> , <parameter
5 b_fil STRING 5
EEEH jobTte Name> 56T S AR —5, :
MRIBETZEH, WRERMNEE
Hjob filethg95%1,
. ) Python=F/E, BOANEAZ., NREF
(APAD iz, NEAEZEMERE  STRNG =
5 (,) k.
) ) Python=7 ER & {E R K requireme
”;'irrdpa”y—“b NEsIXCTHEFEEN SR, BOMES  STRING =
E S BATensorFlow Chief &, %
SHIESRE:
. o false: BINME, FRRXH -
chief TensorFlow Chief 5 5, BOOL =
o true: F/RFBTensorFlow Chief
REl=
P N
chief_image Tensnglow Chief 5 REVEE, ZA STRING =
BAZ,
) TensorFlow Chief ¥ s {E A EIARSS 28 =
chief_spec WS BAEHE, STRING =
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HEF3PAI

£

TensorFlow4s
B2

o Rl

SHEIR

master_imag
e

master_spec

masters

ps

ps_image

ps_spec

worker_imag
e

worker_spec

workers

HR
TensorFlow Master®y mB95R1E, ZRIA
BEAZ,

TensorFlow Master?5 m{E A HIARS 28
:E=

TensorFlow Masterfi SHI#E, il
&40,

TensorFlow Parameter Serveris s B9

#HE, BRIMERNO,

TensorFlow Parameter Serverfs 49
RBR, BRNEAZE,

TensorFlow Parameter Server?s & &
ARSHRES, AERS,

TensorFlow Workery S89%1%, 2
INMERZE,

TensorFlow Workerts S{&EFHERS
BAES, ANERE,

TensorFlow Workerfy S8%2, 2
INMEAO,

STRING

STRING

INT

INT

STRING

STRING

STRING

STRING

INT

ESSHHER
XHEPRER
FizBH

=
=

i

Jali

i

i

Jali

Jalu

i

Fali

217

> MAYRRA: 20220117



H.88FSIPAI NBERINHRmEE- FASESTE

o BEMLITEHIRR—12 Worker+ 1 PSHIAIMEL, REIWMT.

dlc submit tf --name=test 2021 --ps=1 \

--ps_spec=ecs.g6.8xlarge \

--ps_image=registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/tensorflow-training:1.12.2PAT
-cpu-py27-ubuntul6.04 \

--workers=2 \

--worker spec=ecs.g6.4xlarge \

--worker image=registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/tensorflow-training:1.12.
2PAI-cpu-py27-ubuntul6.04 \

--command="python /root/data/dist mnist/code/dist-main.py --max steps=10000 --data di
r=/root/data/dist mnist/data/" \

--data sources=data-202]1xxXXXXXXXXX~XXXXXXXXXXXX

REREIMNTEMUER,

e B e T +
| JobId | RequestId

B it Bt et e +
| dlc-2021 - | xxxxxxxx-T7T9AF-4EFC-9CE9-XXXXXXXXXXXX |
o o +
[Info] Job [dlc-2021 - xxx] 1s [Running]

[Info] Job [dlc-2021 = xxxxxx] 1s [Running]

[Info] Job [dlc-2021 - xx] is [Running]

[Info] Job [dlc-2021 = xxxxxx] 1s [Running]

o BUEEFSHHIIRXMHRR—12 Worker+ 1 PSHIHRAIEW, REIWT,

dlc submit tfjob --job file=job file.dist mnist.lps2w

Hohjob_file.dist_mnist.1ps2wAESZ SEIAR X4, KA <parameterName>=<parameterValue> HJ4&
RIEE S, job file.dist_mnist.1ps2WwBI RS T EI7R.

name=test 2021

workers=2

worker spec=ecs.gb6.4xlarge

worker image=registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/tensorflow-training:1.12.2PAT
—-cpu-py27-ubuntul6.04

ps=1

ps_spec=ecs.g6.8xlarge
ps_image=registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/tensorflow-training:1.12.2PAI-cpu
-py27-ubuntul6.04

command=python /root/data/dist mnist/code/dist-main.py --max steps=10000 --data dir=/ro
ot/data/dist mnist/data/

data sources=data-2021 = XX

1233PyTorchil|Z&4E% (submit pytorchjob)

o IfjEE
AFERPyTorchill 41E% .
o &

RAEXFHFEI G LTEHAESZSHMAR MR R TensorFlowfEss
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HLEEF S PAI

tHhR—: LTS HNAEN.

dlc submit pytorchjob --name=<yourTaskName> \

—-—command=<"yourStartCommand"> \

[-—<parameterName>=<parameterValue>]

AR ESSEEAXAHEH.

dlc submit pytorchjob --job file=<yourJobFileName>

o 2¥

MRBELHLXTSHNARRRPYTorchES, NEER G PN TSHBERNLIME. MRBEIES

SRR HBI 7 RIRRZPYTorchiE5,
meterValue> E"]ﬁ?ftg )\j{'ﬁ: EF °

2H EBWIE

name=
<yourTaskName>

fim

command=
<"yourStartComm
and">

Jalit

<parameterName
>=
<parameterValue
>

o

123X PyTorchfESZHIAE X Tl B S 41

S]] SHEWR

code_source

data_sources

iR

ESHER, BD
ESBIRITLAE
B, BINMER=,

ENMTRNEM
<, BMERE,

<parameterName
>HRRMESHEXDN
ESHE

R, <parameterV
alue>ASHE., 2
3ZPyTorchfEE 8
BXIESHIE
WIZZRPYTorchiE
SHBXTIES
0

_.,,
i
[

KR, REeEA
BMRBIR, A
BEA=,

HiER, BINMEN
=, IRFESD
HIER, WHER
ZEUFHES
() 7.

e
3

STRING

STRING

BASRTRSPHN
FNUESH

STRING

STRING

JHJJ H%T?E%éjﬁﬁﬁﬁﬁz ':F' iﬁ:ﬂl‘]’l’;ﬁ A <parameterName>=<para

ES SR
hREXFZEH

it

Jali

BEARSITERSDH
BN UESH

ESSHHERI M

REXFZEH

el

il
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MB{BFEINH

ZEEARZE5TR

e

(&
i
W
&

PyTorchis 5541

o Al

SHEWR

job_file

thirdparty_libs

thirdparty_lib_dir

master_image

master_spec

masters

worker_image

worker_spec

workers

ESSHHIEX

%, BINERZE,

XHERRBERRA
<parameterNam

e>=<parameterVa

lue> , <parame

terName>5%% STRING

TEHERRE—

.

MREETZS

#, WRFEMREE

Fjob_filehgy s

Python=% %, 2
INERAR, NEF
ESP=HE, N
ZHEZEAES

Es () 2.

STRING

Python=7 E%R %
BHE A B8 requirem
ents.txt3 {1 FR7E

RIS, ZINE

SoPa
Lo

STRING

PyTorch Masterts
RESEER, BAE

STRING

PyTorch Master?s
RERNRSSEER
5, BAERZE,

STRING

PyTorch Master?s
REHE, BAE
A0,

INT

PyTorch Worker7s
REER, BAE

STRING

PyTorch Workerts
RIERNRSHRE
5, BAERZE,

STRING

PyTorch Worker7s
REHE, BAE
A0,

BEBEHLITSHRR— P GPUN AR REINIZRES, =EIWT.

£

iy

il

iy

il

el

il

i

il

el

SR
REEXFZEH
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W

dlc submit pytorchjob --name=test pt face \

--workers=1 \

--worker spec=ecs.gn6e-cl2gl.3xlarge \

—--worker image=registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/pytorch-training:1.7.l-gpu-
py37-cullO-ubuntul8.04 \

-—command="apt-get update; apt-get -y --allow-downgrades install libpcre3=2:8.38-3.1 1i
bpcre3-dev libgll-mesa-glx libglib2.0-dev; cd /root/data/face; python train.py --num work

ers 0 --save folder outputs" \

--data sources=data-2021xxxxx - XXX

RAEREIMTEMUER,

R et et e o +
| JobId | RequestId
o o +

| d1c-2021XXXXXXXXXKXK—XXKXXXKXXKXXKXKX | XXXXXXxX—TIAF-4EFC-9CEI-XXXXXXXKKXKXXKXX |

et it e o +
[Info] Job [dlc-2021xXXXXXXXKXXKX-XXXXXXXXXXXxX] is [Running]
[Info] Job [dlc-2021xXXXXXXXKXXKX-XXXXXXXXXXXXX] 1s [Running]
[Info] Job [dlc-2021XXXXXKXXKXXKX-XXKXXKXXKXXXXXxX] 1is [Running]
[Info] Job [dlc-202]1xXXXXXXXXXKX—XXXXKXXXXXXXXX] 1s [Running]

5.3.1.6. 1t %

IR
780N

JUBEEFP KR TREIEINGES ., AXNEFLEESEXNGLER, SERRAKIE. SHBRRRER

i,
=1L ZR4ESS (stop)

TN
AT FLEAEETHEELIZNES. IRFLESLTFELFLERRENES, WERRESEER.

o &
dlc stop <yourJobId> [--force]
o B¥
2 EEWIE iR E3it)
<yourjobld> i~ FHELLESHID, STRING
FILESE, MEERTIZSEH, WELEHIA, B
[--force] = aEIHES. RZ, BEEBINGASHITELES N5
R
o wfl
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\

o FIE—NEZLTFEILRSHES (RIZIDFAdIC-2021047 TXXXXXX-XXXXXXXXXXXXXBIE 5540 F12 1E 3R

708 )

dlc stop dlc-20210411 =

RAESROUWTRBUNEERS.

[WARN] The job you are trying to stop is not in creating/running status, can not be sto

pped.

o EIE—NEFEIEITHES ({RIZIDAAIC-2021047 TXXXXXX-XXXXXXXXXXXXXBI{E S AL F B 1TIRAS )

dlc stop dlc-20210411 = --force

RERMOIMTEMER,

[INFO] Job [dlc-20210411 - xxxx] has been stopped.

5.3.1.7. EH S

,@ﬂl«)\lﬁLﬁFiﬁ‘aIE*EE%Eu R RBERIER, AXNETEEXNGLFE, SFRHR%
SHRBRRERTRG,

%5 EII%\

EZERiHETREREUTEHEXGS

EERESHEE (logs)

BEECETHHRR (get images)

EEMRIE (get code_source)

o BEEHIEE (get data_source)

EEESFSHE ( lOgS)

[ ]
0;

o INEE
BFE—NIIEGESHEEFE,
o &R
dlc logs <yourJobId> <yourPodId> [--max events num <yourMaxNum>] [--start time <yourStart
Time>] [--end time <yourStartTime>]
o BH
S R EWIE R ESid]
<yourjobld> = HFEEILGESHID, STRING
F*EE/Q\E’]POC’ |D E \ﬁ_t'fixi%ﬁ{
ourPodld> = STRING
Yol = T, HESPod,
max_events_num p— Vs N
- - S REH HERAITE, BIAEHR2000, INT
<yourMaxNum>
start_time - BETEEREE, KINMER7XE, 6 STRING
<yourStartTime = fn, start_time 2020-11-08T16:00:00Z
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S BB WIE R Eidl
. AEZ A LEEE, BIAERZHFIEE,
end_time

iy

5140, end_time 2020-11- STRING

<yourStartTime> 08T17:00:00Z,

LN
HXAHRINFHESHOSWorker &, RE+HTAE.

dlc logs dlc-20210411xxXxXXX-XXXXXXXXXxXxx dlc-20210411 = xxxx-worker-0 --max

_events num 10

REREIIN T UL

WARN: ./requirements.txt not found, skip installing requirements.

| PAI Tensorflow powered by Aliyun PAI Team. |

Network is under initialization...

Network successfully initialized.

[2021-04-16 12:27:56.368026] [INFO] [7#7] [tensorflow/core/platform/cpu feature guard.cc:
141] Your CPU supports instructions that this TensorFlow binary was not compiled to use:
AVX2 AVX512F FMA

[2021-04-16 12:27:56.375586] [INFO] [7#7] [tensorflow/core/distributed runtime/master.cc:
80] CPU Architectur
[2021-04-16 12:27:56.375600] [INFO] [7#7] [tensorflow/core/distributed runtime/master.cc:
84] Disable AVX512.

[2021-04-16 12:27:56.375605] [INFO] [7#7] [tensorflow/core/distributed runtime/master.cc:
87] CPU Vendor ID: Genuinelntel

EECEDPHER (get images)
o IfigE

MPAI-DLCHIEBRECETREANERER, BuUMUERRIIGISHERAXEEE,
o 1B

dlc get images [--order=<yourOrder>] [--framework=<yourFramework>] [--device=<yourDeviceT
ype>] [--provider=<yourProvider>]

o B
2 BENIE iR it

HFE, BESE:
order= o desc: BINE, ERER. STRING

B
<yourOrder> B
o asc: ERAR.
RECIMIERER, BWAMERZ, FRE
:z*#u A a\: .
framework= . BHE, ZSHBECE: e
<yourFramework> = o PyTorchjob

o THob
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¥ ERWIE iR R
TEMEEER, KANERRE, ERAEZE
device= B, ZSHEEEE:
<yourDeviceType & o cpu STRING
>
© gpu
BHRIEHER, RNMEAZR, ERFAEXRE.
provider= - ZEHBESE: CTRING
<yourProvider> = o Community: #X%E&K.,
o PAI: PARRIIEFEZ.
A

MNEEFRR XIZHAPytorch GPURR, H<SWT.

dlc get images --framework=pytorch --device=gpu --provider=Community

RERMMINTEMER,

| ImageUrl
| ImageUrlVpc

| ImageProvider | Accelerator | Framework |

| registry.cn-beijing.aliyuncs.com/pai-dlc/pytorch-training:1.6.0-gpu-py37-culOl-ubuntul8
.04 | registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/pytorch-training:1.6.0-gpu-py37-culOl-
ubuntul8.04 | Community | gpu | pytorch
| registry.cn-beijing.aliyuncs.com/pai-dlc/pytorch-training:1.7.1-gpu-py37-cullO-ubuntuls8
.04 | registry-vpc.cn-beijing.aliyuncs.com/pai-dlc/pytorch-training:1.7.l1-gpu-py37-cull0-
ubuntul8.04 | Community | gpu | pytorch

ERMESE, BoUM EIRRE L R ImageUriflimageUrlVpcR R, HERT ANEKER.

EENRWE (get code_source)

Thge
REABRNER. NREHEEABREND, WRFEREAENREIR, MREETABIERE, WREX
MFERBRIER.

B
dlc get code source [yourCodeSourceld] [--sort by=<yourSortField>] [--order=<yourOrder>]
[--display name=<yourCodeSourceName>] [--page num=<yourPageNum>] [--page size=<yourPageSi
ze>]

2%
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yourCodeSourceld

sort_by=
<yourSortField>

order=
<yourOrder>

display_name=
<yourCodeSource
Name>

page_nums=
<yourPageNum>

page_size=
<yourPageSize>

o Al
o REFTANNAERER

iy

iy

iy

iy

iy

iy

dlc get code source

REREIMNTRMUER,

bizipu

REBBIRHID, KINMENZE,

BTHEFNFER, BANE

AAGmtCreateTime,

HeEFInF ., BUERIE:
o desc: BNE, ERKEFE.

o asc: ¥xXRHAF.

RBENEREIR, ZFEMTE, HAME

3oPs
T o

BETLRNEE, BAMEAT,

fmAN, EINMERTO,

eS:]]

STRING

STRING

STRING

STRING

INT

INT

225
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e o B i
—————————————————————— B et e S e e
B et et R et e +

| CodeSourceId | DisplayName | Description | CodeR
epo | CodeBranch | CodeCommit | CodeRepoUserName | CodeRepoAccessToke
n | UserId | GmtCreateTime | GmtModifyTime
Bt fom e o B i
—————————————————————— e
e it o o +

| code-20210411205952-31m541ppXXXX | hhh \ | http://github.com/

| master | | \ | 232113015457841879
| 2021-04-11T12:59:53Z | 2021-04-11T12:59:53Z |

| code-20210410224342-z9fnegctXXXX | new cs | new test | https://github.com

| master | | \ | 232113015457841879
| 2021-04-10T14:43:43Z | 2021-04-10T14:43:437 |

| code-20210410224339-t0pp0drcXXXX | new cs | new test | http://github.com

| master | | \ | 232113015457841879
| 2021-04-10T14:43:39Z | 2021-04-10T14:43:39Z |

| code-20210410224329-fielf508XXXX | new cs | new test | https://github.com/NVI

DIA/FasterTransformer | master | |
| 232113015457841879 | 2021-04-10T14:43:2972 | 2021-04-10T14:43:297Z |

e o o o
—————————————————————— T B e e e
——t e e +

\

Total 4 |

B T e T T e e
—————————————————————— B Tt T
e B R e +

o REKFENNBIEFEER

dlc get code source code-20210410224329-fielf508XXXX

RGREIMNTRMER,

o B +
| FIELD | VALUE
R B et ettt T e +
| CodeSourceId | code-20210410224329-fielf508XXXX

| DisplayName | new cs

| Description | new test

| CodeRepo | https://github.com/NVIDIA/FasterTransformer |
| CodeBranch | master

| CodeCommit | |
| CodeRepoUserName |

| CodeRepoAccessToken |

| MountPath | /root/code/

| UserId | 232113015457841879 |
| GmtCreateTime | 2021-04-10T14:43:297

| GmtModifyTime | 2021-04-10T14:43:292

B et et o +

EEHIER (get data_source)
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o IfNRE
REHRRNER, MRREEEHERND, NREREFENEER, MREETHER, WKREX
MEEHFEROER.

o &R
dlc get data source [yourDataSourceld] [--sort by=<yourSortField>] [--order=<yourOrder>]
[--display name=<yourCodeSourceName>] [--page num=<yourPageNum>] [--page size=<yourPageSi
ze>] [--data source type=<yourCodeSourceType>]

o BH
S BT R Eidl
yourDataSourceld & HIRENID, INMEARZE, STRING
sort_by= = BTFHEFNFER, BAE STRING
<yourSortField> = AGmtCreateTime,

HFIRE., BEEE:
order= o desc: BiNE, ERER. STRING
<yourOrder> S

o asc: AR,

iy

display_name=

RBENEREIR, ZFEMTE, HNME

<yourCodeSource = - STRING
Name> e
age_nums= - " "
SygugpageNum & RENRNEIE, BAEHT, INT
age_size= N
Sygur_PageSize> & ATAN, BIMEHT0, INT
data_source_type
= = HIRRAZEE, ZAEAnas, HEZH STRING
<yourCodeSource = NAS,
Type>

LN
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o REFFIBENHERER

dlc get data source

RGREIMN T RMER,

R ffommmmmmememmmeme== o=
——————————————————————————————— B e R
____________ 4

| DataSourceType | DataSourceId | DisplayName | Descr
iption | FileSystemId | UserId | GmtCreateTime GmtMod
ifyTime |

R femmmmomememesss=e= e
——————————————————————————————— e T A
____________ +

| nas | data-20210410224621-gml01wz0XXXX | new test 1 | test once

| 16a0b4dbl7a | 232113015457841879 | 2021-04-10T14:46:217 | 2021-04-10T14:46:217 |

| nas | data-20210323171833-w2hslsl1XXXX | PyTorch-Face-Nas | Nas for PyTorc
h Face Detection | 16a0b4bl7a | 232113015457841879 | 2021-03-23T09:18:347Z | 2021-03-2
3T09:18:347 |

| nas | data-20210323171710-ap5jirtcXXXX | PyTorch-Face-Nas | Nas for PyTorc
h Face Detection | 16a0b4bl7a | 232113015457841879 | 2021-03-23T09:17:11Z | 2021-03-2
3T09:17:11Z |

e BTt B e
——————————————————————————————— ffem=—========s=c==s==c==ffess===s===============f==========
____________ +

Total | 3

R ffemmmmmmememmmeaee= e
——————————————————————————————— ffemmmmmsescesssssesesfosssssssssesssssssss oo msssssssos
____________ +

o REUFENHERER

dlc get data source data-20210410224621-gml01wz0XXXX

REREIMNTEMER,

Fm— - o +
\ FIELD | VALUE \
- et +
| DataSourceType | nas

| DataSourceId | data-20210410224621-gml01lwz0XXXX |
| DisplayName | new test 1

| Description | test once

| FileSystemId | 16a0bdbl7a

| MountPath | /root/data/

| UserId | 232113015457841879

| GmtCreateTime | 2021-04-10T14:46:217%7

| GmtModifyTime | 2021-04-10T14:46:217
o R et e e e +

5.3.2. eascmdE iz TH
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W

NBEINHZEE H L

5.3.2.1. THIFIANEZFin

BT B IS EASCMDE F i S PAIF-EASIR S . AXNBUM TEHREFiHHXIE#THFIAE,

BESR
1. THEASCMDE Fif .
BIRANZEF i TEmI T :
Linux 32hR A
Linux 64hR 2
Mac 64hRA
Windows 64hR 7

2. (W) EHLTH, BTHNE,PEXHELNTHITXE, REMT. MEETHKWindows 64
hRA, eI AR ZE B .

o

o

o

o

chmod +x <eascmd64>

Hrp<eascmd64>FR R FHNEFIRNHE, BERBEIMFEREL,
3. ERME=KS ACcessKey# T HMIAIE.
RERAKANERSFEER:
o MRATHAIWindows 64RA, MEWINdowsHITSITHHITUTHL,

eascmdwiné4.exe config -i <yourAccessKeyID> -k <yourAccessKeySecret> [-e Endpoint]
o MRBTHMNEMMA, WENNRRENGLTPHRITUTHL,

./<eascmd64> config -i <yourAccessKeyID> -k <yourAccessKeySecret> [-e Endpoint]

FERBIMBERBBRUTSH,

24 3
<eascmd64> RIBRASARETHNE P IHXGSE,
<yourAccessKeylD> fIE =S BIAccessKey D,
<yourAccessKeySecret> fal B =k S B9 AccessKey Secret,

BUABIPAI-EASERSSHIEI N4EZR2 (L)) , MRFEREENSEH T,
TLAMER-e S5 B M AYEndpoint (BEESMIBE S EndpointB9xd
NEZR) . PINEF®HXEERAeascmde4, TILMERINTHS, ESitbigiE

Endpoint EA%EI2 (IER) .

./eascmd64 config —-i <yourAccessKeyID> -k

<yourAccessKeySecret> -e pai-eas.cn-beijing.aliyuncs.com

#1355 Endpoint B9 X Mz % R

229 > MAYRRA: 20220117


https://eas-data.oss-cn-shanghai.aliyuncs.com/tools/eascmd32
https://eas-data.oss-cn-shanghai.aliyuncs.com/tools/eascmd64
https://eas-data.oss-cn-shanghai.aliyuncs.com/tools/eascmdmac64
https://eas-data.oss-cn-shanghai.aliyuncs.com/tools/eascmdwin64.exe

HLESF I PAI

s

H52 (L)

#1402 (1650)

782 (L) (MPAI-DSWHERE)
#3462 (4£5) (MPA-DSWREIE)
#3462 (W) (KESE, MPA-DSWHEE)
HRT (M)

£ (RN

PE (&)

N (ENE)

BE (ZX)

EERFET (ML)

BE (E2EiE)

=E ($FRI)

4. NERIE, RABEHMTEMER

Endpoint

pai-eas.cn-shanghai.aliyuncs.com

pai-eas.cn-beijing.aliyuncs.com

pai-eas-share.cn-shanghai.aliyuncs.com

pai-eas-share.cn-beijing.aliyuncs.com

pai-eas.cn-north-2-gov-1.aliyuncs.com

pai-eas.cn-hangzhou.aliyuncs.com

pai-eas.cn-shenzhen.aliyuncs.com

pai-eas.cn-hongkong.aliyuncs.com

pai-eas.ap-southeast-1.aliyuncs.com

pai-eas.ap-south-1.aliyuncs.com

pai-eas.ap-southeast-5.aliyuncs.com

pai-eas.eu-central-1.aliyuncs.com

pai-eas.us-east-1.aliyuncs.com

Configuration saved to: /Users/test/.eas/config

5.3.2.2. s £ {E AW BH

#RE]LAfE Feascmd BB PAI-EASER S . AT HIR

tnfefE Feascmd & P i LAEXX M. BIRIRSS . BEUR

FSRERFR. RS RA. ﬂﬂUBﬁHE%\ BEERSIIR. EERSFAGR. EERSHEREERRAN

KOEXHL.

BfFwes

{EHeascmdH ST ITEEERS, HXNREGSUT.

e Thee

BIEAND
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o fEMMF

* QIERS

* BENEE

* BURSEE

o IEMMARSRA

* MIFRARSS
BR&HEX o WLEZET

o AR

* TERSIIE

* TERSER

o TERSHRE

o MIBRARS LA (ERLH)

o TEERRBRATIER
I o EERFMAEE
- o BEREASHIIE
o RESFARNS

&3

BIEAND

FHUTHAM S X EHeascmde S

TIR:

o BHiTTHeascmd&EFin, #4115
SR THHPNEEF R,

® FEPAI-DSWEJTerminalth, PAI-
DSWEBZWNE TeascmdimdiT T
A,

Inge
PAIFEASHEMAFEH TOSSEE, @ideascmddl upload <, #OJLAEE £ B 5, Processor,
FIREX_EfR/E 0SSt ,
%
eascmd upload <filename> [--inner]
2

o <filename>: F_LENNXHEZR,
o [--inner]: #1RFEPAI-DSWHIT LETS, NHEZEMZSH.

BNl

TEPAI-DSWH, %378 378 SavedModeli& B! X 44 savedmodel_example/savedmodel_example.tar.gz_t

fEZE 0SS,

eascmd upload savedmodel example/savedmodel example.tar.gz —--inner

RGEHmEMTEMER,

[OK] oss endpoint: [http://oss-cn-shanghai.aliyuncs.com]

[OK] oss target path: [oss://eas-model-shanghai/182848887922****/savedmodel example/saved

model example.tar.gz]

Succeed: Total num: 1, size: 33,013. OK num: 1 (upload 1 files).

Hth oss://eas-model-shanghai/182848887922****/savedmodel example/savedmodel example.tar.gz

AFEERL0SSHIE, TJLAATFRSEE,
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https://help.aliyun.com/document_detail/195500.html#task-2006065

H.88FSIPAI NBEINHEBZEE- FELEE5TH

B2 RS

o IfjEE
BiE create WELEIERSE., CIERESN, TERMEEIR (BB Processor) BIHTTPE{OSSHuL, #&T]
P EIR EEZEOSS, HIRE L& /FHI0SSHE,

O
[ ] npé%
eascmd create <service desc json>

o BH
service_desc_jsonFRIBRRSHXES (BEEFMNEREFTEMESE) BSONE, ZXEIRAE10
TO

{

"name": "mnist saved model example",

"generate token": "true",

"model path": "http://eas-data.oss-cn-shanghai.aliyuncs.com/models%2Fmnist saved model.
tar.gz",

"processor": "tensorflow cpu 1.12",

"metadata": {
"instance": 1,

"cpu": 1
}

BRS5HE X5 RUSONX - A B S EBER I T RN,

¥ EEWIE iR
name = RSETR, WAER—HERE—,
token = FRIBAERNTokenZERF B, NRKRIEBE, WEKBHNER.
model_path5processor_path#> Bl A& E FProcessorf i A HUERMbE, X
FLATE Btk -
o HTTPHilE: FREXMHMANTARGZ, TAR, BZ2H ZIPEES S,
o OSSiiiik: MiHREFTT AR BANHRAN X EXREE, BN, EEERMH
model_path = £#foss_endpoint, REIWT,
"model path":"oss://wowei-beijing-tiyan/alink/",
"oss endpoint":"oss-cn-beijing.aliyuncs.com",
o AMEEE: MRFER test WRHEITAMIEK, WoTLHERAMIEER,
oss endooint - 0SSHEndpoint, #lloss-cn-beijing.aliyuncs.comE b BUEE S W77 15) 15,4
~enap = MDD, MBmodel_pathEAOSSiEl, MBS EZEH,
model entr = FRERMANOXE, TTEREENXH., MEXREE, WEAmModel_pathd
sk MXHE. EXHBRAERAPocessorPMLoad()EE.
. FRBERNEE, XHERXAR, ZsHERE#RLSProcessor
model_config =

tfLoadWithConfig() R BIE NS,
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HEF3PAI

e ERRIE
processor =

processor_pat
h

iy

processor_ent
ry

iy

processor_mai
nclass

iy

processor_typ
e

iy

metadata =

metadat aS B
e BB WIE
workers
instance

cpu

memory

gpu

gpu_memory

H

MEFEAEHRMNMEProcessor, M EEEILLIEEProcessor CodeBlT],
ProcessorfEeascmd i {E A Codeid B Wi & Processor{E A,
MEFEABEEXProcessor, EEEEZSH, REER
Fprocessor_path. processor_entry. processor_mainclass}processor t
ypeS#,

processorfi X BIXHEKEZE, TIPS model path2#HHERER.,

processortEX#, BIaNlibprocessor.sos app.py, EPEET HMELN
initialize() MR#H process() RIS,
Hprocessor_typeAcppzipythoniy, HAIEEZSEH.

processorfEX 4, JAREHEImainclass, #Hlilcom.aliyun.TestProcessor,
Yprocessor_typefjavalt, WAUIEEZSH,

processorLPANES, BUEEEMT:

° cpp

o java

o python

REHIMetalE R, FHSHIES A metadataZ20fER,

by

= EMInstancet B FH LGB IBERNLEL, KINMERS.

=2 BREEEInstance$ =,

= B Instance B ERCPUKIE .,
BN LOIBENRNERE, BUEAEE, B AMB, i, "mem
ory": 4096 FRENLAIFEESLGBHE.

£ REEBEREA (BlresourceZRANZN) hXFRENER
B, EAEREAD, BRINEFEMCPUAT:4MEELLS, FlancPu
A1, MmemoryB#1i&E 44000,

& P Instance EEWGPUHE,
BNLOIFBEHNGPUEEHE, BUENER, BAIAGB,
EASZHLOREFHTAE, TMBRHZSLHINEE, WRE
BAEFRE, WEERKgpuRRIRENO, HopuRRIEENH,
FRELEIRHEIKGPUR, B gpu_memory ZEREBZE,

D %8 UHKABEENTRES, USHEETEHNE
IHNEFERE, FRBHEEE, BEHIEFO0M,

233
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HLERF3IPAI

NBEINHZEE HELZE5TE

& o
o~

ok

)

W

STt

gos

resource

rpc.batching

rpc.keepalive

rpc.io_threads

rpc.max_batch_si
ze

rpc.max_batch_ti

meout

rpc.max_queue_si
ze

rpc.worker_threa
ds

iy

iy

iy

iy

iy

iy

iy

iy

3=
[m=)

st

LHINRESRE, TESHERNZTHBestEffort, ZHqosiEE
HBestEfforthy, FRRHANCPURZEEL, 2S5 B
&gpu_memory2HER, FLflZLRBEFAE, FBEFHR
BICPUBEIRT, T EBFREIHIEZCPU, cpuFEERRIRCPU
HEHFXBNLOIEEERNRKER,

@ P ZEGPUHZEEIL (Bl gpu memory != 0 ) B
FRERITIFBestEffort, MREIEGPUREZETL (Bl gpu m
emory = 0 ) BYFF/EBestEffort, SEASEH)NERERR
EHRFEE, MRS EREMIEM.

ZRAEID, EERBUT:
o MRRSHMEEAHLFRA, WoTLR
REME,

o MERFHMEELEEERRA, NWEEZSHAEEAD, 4l
fMeas-r-6dbzve8ipOxnztesrp,

BiZSH, RS #HT

R & FFBServeriiBatching, AFGPUEERINE., BUEBEIT:
o false: BRINE, *X@FServerifBatching,

o true: FF/ZServerigBatching,

BMERNRKLERE, MRERCENKETZE, WRSH
REl408EBE F X FEE . BIAEAS000, BAIAmMS,

B P Instance A FRAERMKIONLREHE, BIAMEAL,

F P Batch#I& KSize, ERINMEAR 16, {Xrpc.batchingElUE
Atruelt, ZSHEM.

FBatch#yf ATimeout, ZKINEHAS50 ms, {Xrpc.batchingBUE
Atruely, ZSEHE.

BABIR/N, ERINMER64A, PAFIHE, BRSIHIRE4S0FFXHER.
NRIERSZIHASRENIE, RIITTLURERER S F ik aE M
InstancetfTEid ., XN FRTEREKMRSEAZI, TTLUEZRI/INATIHE
E, LB RIERENS DHREH XS E KRB,

EMnstancet B FHELEIBERNEEL, 52Hworkersd X8
@, BIANERAS,

o B (RIZHARMRSHE XS R BYSONSIH A pmmil json)

eascmd create pmml.json

REmHMTEMUER,

> MAYRRA: 20220117

234



P

NBEINHEZEE HALZE5TE Hl2§F3JPAI

\

[RequestId]: 1651567F-8F8D-4A2B-933D-F8D3E2DD****

| Intranet Endpoint | http://pai-eas-vpc.cn-shanghai.aliyuncs.com/api/predict/savedmodel
exanple |
| Token | YjQOxZDYzZTBiZTZjMzQ5ZmEOMzczZ)IxXxMGZiNzZmMDBkY2VjMDg4* ***

[OK] Creating api gateway

[OK] Building image [registry-vpc.cn-shanghai.aliyuncs.com/eas/savedmodel exanple cn-shan
ghai:v0.0.1-20190224001315]

[OK] Pushing image [registry-vpc.cn-shanghai.aliyuncs.com/eas/savedmodel exanple cn-shang
hai:v0.0.1-20190224001315]

[OK] Waiting [Total: 1, Pending: 1, Running: 0]

[OK] Waiting [Total: 1, Pending: 1, Running: 0]

[OK] Service is running

=

o IfjEE
JFFinstnaceFICPUE metadatafE R, TTLLEEMER modify EH -0 SHEGHITEK,

o H®¥
eascmd modify <service name> -Dmetadata.<attr name>=<attr value>

XFRNEESINEH, FHESLRM.
o B

o <service_name>: PREZER,

o <attr_name>: B¥ER,

o <attr value>: S¥EVE,

o Al
¥instance M EE]E H10, BENInstanceth fJQuotaiE N5 (5#%+20GB)

eascmd modify service test -Dmetadata.instance=10 -Dmetadata.cpu=5

VHan, JMREBHRERS N metadatainstance£41, MR ERInstance# 8 X F RS L HiHInstance

HE, WREAKAEHIWInstance, LUXTEIEREInstance 8, BELAINGETASZIN, NRIEEN

Instanceﬁiglj\ﬂi-_—ﬁﬁulnstanceéﬂlg, MR F(ZIEE A Instance, PUREIEXRBInstance#l=, EMLEIHY
ETAZEIN,

@ B AEXinstanceMEIRES2BEHAR, MERASMEBRSHENELRT.

EXRSEE

o INRE
BE modify LN EEEHNRSZHTEEEK.
o ¥

eascmd modify <service name> -s <service desc_ json>
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o B¥
o <service_name>: BRZER,

o <service_desc_json>: PREHERM,

@ 38 ERSHANMD, REFBSEXNSHET, HMFAVESHAS, IRSTEEX
HER Kprocessorf5 8, MESBLIAENIEAMN—METEIARS ARA.

18 10 BR 55 AR AR

o IfRE
B modify <L OILAXSEEREBIARSZIEMARSS ARA .
o WY

eascmd modify <service name> -s <service desc json>

o B¥
o <service_name>: BREZER,
o <service_desc_json>: PREZHEIRME,

@ 38 BEERSHWAYPIEEEEAERRprocessors .

= IEARSS
[ ]
stop WRELMELE—DETPHIRS .

S mE
B

eascmd stop <service name>

o 3
<service_name>F& R 5= LIRS B,

BaRF

[ ]

start WRUUEHEHN— T EFLNRS.

S mE
B

eascmd start <service name>

. B

<service_name>& R~ 53 sl BIRS ER,
i BR AR 55

o INRE
B delete WLTJLAMERARSS, BRRBEMIRZAIMIHEIARSS .
o ¥

eascmd delete <service name>

[ ]
W

”

> MAYRRA: 20220117 236



NBEINHZEE H L

EZ5TH HLEEF S PAI

W

<service_name>F& /R~ 5 BREVARS B IR,

]l
BIgPRSS EFR Asavedmodel_exanple, MR IZRSHNLEBNT:

i PATHBRARS BSRS.

eascmd delete savedmodel exanple

RGEBmHMTEMER,

Are you sure to delete the service [savedmodel exanple] in [cn-shanghai]? [Y/n]

i. MAY, RERBMTHRUER,

RequestId]: 1651567F-8F8D-4A2B-933D-F8D3E2DD* * * *
OK] Service [savedmodel exanple] in region [cn-shanghai] is terminating
] Service is terminating
] Service is terminating
]

Service was deleted successfully

B&AM

Th&e

\@ﬁ create -r ﬁ/ﬁ\ﬂD/{XTJ'_/I\Eﬁ&ﬂ{]ﬂﬁ%ﬁu@_ﬁ\*E*Hﬁ%, ﬁ{ﬁﬁﬁ release ﬁ%*ﬁ?&%*%ﬂq
PHERELE, NMBETESREH. FMRSHESERISONHTHnameb RS IHRSEE, HEFER
RIEFKREHEE. RASENE BRSZEM HIEMBENER, NMBEHRSE.

MEMBRIRS, WRESLWIIEEIARS . MEMRIBRS, WeHREVREMRS. BEREHZ
A, RFEERSHMENdpointeARERBIERNREAD, TLEEEXNEM EHTSOREREH
AR, ZAOBENdpoint I8 L RISAZE (FlIn T ER G $

#9{domain}/api/predict /savedmodel_example) , &L FUEKZE i EBRE,

@ $E BREGFAERTRNEEEBENAR.

W
i BIEXEARSS
eascmd create <service desc json> -r
i. ISR EITIR
eascmd release <service name> -w <weight>
24

o <service_desc_json>: RS B HIRHISONILE,
o <service_name>: BIEHFRSBIR.
o <weight>: FMRFEZNREE L.
B (RIZRSE BRI pmmljson)
i. BIEXBXARS

eascmd create pmml.json -r

REBMEBUTEMUESR.
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\

[RequestId]: 1651567F-8F8D-4A2B-933D-F8D3E2DD* ***

| Intranet Endpoint | http://xxx.cn-shanghai.pai-eas.aliyuncs.com/api/predict/savedmo
del example 9cl6a222 |
| Token | YjQOxZDYzZTBiZTZjMzQ5ZmEOMzczZ)IxXMGZiNzZmMDBkY2VjMDg4* ***

[OK] Building image [registry-vpc.cn-shanghai.aliyuncs.com/eas/savedmodel exanple 9cl
6a222 cn-shanghai:v0.0.1-20190224001315]

[OK] Pushing image [registry-vpc.cn-shanghai.aliyuncs.com/eas/savedmodel exanple 9cl6
a222 cn-shanghai:v0.0.1-20190224001315]

[OK] Waiting [Total: 1, Pending: 1, Running: 0]

[OK] Waiting [Total: 1, Pending: 1, Running: 0]

[OK] Service is running

FiREEERREET —NE Nsavedmodel_example 9c16a22289R%, R MNIRES A BB
EA0O, JUERMEAR, SXFRSTLURTHRYINE, FeFNEERSNE LET, WidTR
&, ST BRSHITIIRIRE,

i. WEZRSETRETER,

eascmd release savedmodel example S9cl6a222 -w 20

RS RRTIHE20%8 7R 2 EH PR S savedmodel_example_9c16a222, HR80%HIRETEIHR
%savedmodel_example_l:u B, #ARSSB9IRILIAE)
Endpoint ({domain}/api/predict/savedmodel_example_9c16a222) %A, |IBRSE
Endpoint ({domain}/api/predict/savedmodel_example) REBI20%SHNIFIRS, 80%iFAIRMR
%O
RAEBMBMTEBER

Confirmed to release this service at weight [20%]? [Y/n]

i WY, FEBEEEnterf?, RAMBIMTHRMER.

[RequestId]: 9258EEDE-6F99-4C3B-841B-BO6EJ774F****
[OK] Service [savedmodel example 9cl6a222] is weighted to 20% now

PR A

o IfEE
WO LAEEIE desc BEEERFUEFIREAMNHAIREK, BB version MELYMRZERITEA
ZREIRERMRA,

E-S
[ ] uné?
eascmd version <service name> <version id>
s 2H

o <service_name>: BREZER,

o <version_id>: fF#RRSZHIARAID,

BEERSIE
o Mk
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A 1ist (FFEE 1s ) KLUUEFLRAFPERSHRSIIE.

A
[ ] upé?
eascmd 1s

o 2H
x

LN

eascmd 1ls

REHmBMTRMUER,

[RequestId]: 83945D4E-ED3E-4D35-A989-831E36BB****

e o fmmm e o
———————— B M e
| SERVICENAME | REGION | INSTANCE | CREATETIME UPDATETI
ME | STATUS | WEIGHT | SERVICEPATH |
e o fmm e o
———————— Bt T ittt L
| mnist_saved model example | cn-shanghai | 1 | 2019-02-21 16:35:41 | 2019-02-21 1
6:35:41 | Running | 0 | /api/predict/mnist saved model example |
e fomm fommm o o
———————— BT e T Tt

B desc WLTUUEBFCHERFZHIFHER.

[
b
>

eascmd desc <service name>

o S
<service_name>FRIREZER.
o Rfl

eascmd desc mnist saved model example

RGEHmBMTRMER,

$ eascmd desc mnist saved model example

Status | Running
ServiceName | mnist saved model example
Region | cn-shanghai
CreateTime | 2019-02-21 16:35:41
UpdateTime | 2019-02-21 16:35:41

AccessToken |
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|
| PrivateToken | ZWNjMTNKNDExXMmExNFZkYTM4YWQS5YTYOYmMFINjk3YWYZZTRIM2Y2****
|

| TotalInstance | 1

|

| RunningInstance | 1

|

| PendingInstance | 0O

|

| CPU | 1

|

| GPU | O

|

| Memory | 1000M

|

|

Image | registry-vpc.cn-shanghai.aliyuncs.com/eas/mnist saved model examp
le cn-shanghai:v0.0.1-20190221163541 |

Weight | O
LatestVersion | 1

|
|
|
|
| CurrentVersion | 1
|
| Message | Service start successfully
|
I

APIGatewayUrl | 1c3b37ea83c047efaldcodfOcacb****-cn-shanghai.alicloudapi.com/EAPI
- 182848887922**** mnist saved model example |
| APIGatewayAppKey | 2564***x*
|
| APIGatewayAppSecret | 12562a7b8858bbba2c2e9c4517ffx***
|
| IntranetEndpoint | http://pai-eas-vpc.cn-shanghai.aliyuncs.com/api/predict/mnist sav
ed model example |

ServiceConfig | {

| "generate token": "false",
"metadata": {

llcpu": 1,

"instance": 1,

"region": "cn-shanghai"

"model path":

|

|

|

|

|

|

|

|

|

|

|

|

| \ s
|

|

|

| | "http://eas-data.oss-cn-shanghai.aliyuncs.com/models%2Fmnist save
d

| model.tar.gz", |
| "name" :

| | "mnist saved model example",
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"processor":

|
|
|
| | "tensorflow cpu"
|
|
|

EERSHE

5 G

showworkers (w) (HBEE w ) BSLUUEERSEESTHHERS,

°
)
&

eascmd w <service name>

o ¥
<service_name>&RIREZE .
o Rl

eascmd w mnist saved model example
ARG T RME

[RequestId]: B23BABAC-CDEC-5704-935F-3CEC6606****

B ommmmmmeemse= femm=mm==mmm==== B e e
————— e S
__________________________________________________ +

| INSTANCENAME | INNERIP | HOSTIP STARTAT | REST
ARTS | STATUS | READY | REASON | LASTSTAT
E

T e fe============= e ===
————— B e
__________________________________________________ +

| network-test-69cf5ddec7-5**** | 10.240.XX.XX | 10.224.XX.XX | 2021-09-27 15:04:22 |

1 | Running | [1/1] | | {"exitCode":247,"finishedAt":"2021-09-27T07:04:212", "reaso
n":"Error","startedAt":"2021-09-27T05:36:562"} |

ff====mm===sscss=csccossssssss==s Yemmmmmmmm==== ff=m============ ff=mmmmmssccssssssss==s s
————— e R
__________________________________________________ +

REERPHRSHBERUNTRAR,

S¥ R

INST ANCENAME BRSS SEBIBIE TR,
INNERIP SEHIBRMIP,
HOSTIP SLAIFRTERY T SIP,
STARTAT SR ENEE,
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2 R
RESTARTS 1 BINERKRE ., LA REEOOME R CrashiISBEEER, RESTARTSEUAESM
STATUS LHFHFPRES, EdPendingl R RESHFRRAE, KENELFPendingiRE&EER
BEAE, TOLERE.
AP EIRE, KA (HeMENASE/ HaXHPmEnNSEs .
HREADY A0/, RREAREAERHNABHRETRENEAEY, KNREASH
READY NiZELfl g,
Y—NMRESPHIFFAELAIReadyIN[0/1]8, FRENMRESATH, BRBRSHSIR
B 5xx
REASON SCAG IR ZS B 18] B R
LASTSTATE SO B R EBEPIRAS ., LASTSTATEd reasoni OOMKIlledBY, ZE RSLHIA 4T O0OM,

i BRAR 55 526 (E/E3Lhl)

.o Tt
B deleteworkers (RS av ) SSTLUMBRSN— A RSILH). ATFMRIGE, Ros
EHEHHLABTESR, BEHOUTME NI ERRIEER,

o W&
eascmd dw <service name> <instance names>
o BH
o <service_name>: FRRFZER,
o <instance_names>: FRRFFMBREVARS EHIEIR, SIOLAIPEERFAES () 2.
o =l

eascmd dw mnist saved model example mnist-saved-model-example-69cf5dd6c7-5****

RGN T RS

Are you sure to delete the instances [mnist-saved-model-example-69cf5ddéc7-5****] of serv

ice [mnist saved model example] in [cn-shenzhen]? [Y/n]

BMAYE, RRBWHINTEAUER

[RequestId]: 564C8F56-D97A-555E-9E0B-22BE140A* ***
[OK] Instance(s) [mnist-saved-model-example-69cf5ddéc7-5****] for service [mnist saved mo

del example] in region [cn-shenzhen] was deleted successfully

EERRANE

o IjfE
EiE resource list (FHEE resource 1s ) ML UEEHBIMKF, THERETIE,
o B

eascmd resource ls
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o 2H
x

o Al

eascmd resource ls

RO TR ML

[}
=}

OWNE

fem=mmm=smsssssssssoossssso femmmemmeo==es fe==mm========== femmmmm==== emmmom==mm fremmom==as
————————— ffmmmmemsscscesssssssssiissssssssssss===4

| RESOURCENAME | CLUSTERID | INSTANCECOUNT | GPUCOUNT | CPUCOUNT

RUID | CREATETIME | STATUS |

ffem==mm=s==ssssssssoosss=so ffemmmeosse==== e Ffemmmmm==== femmmem===s ffemmmmmm==e
————————— B

| eas-r-lzo32vrdbtukr7te3i | cn-shanghai | 1| 0 | 16

7922**** | 2020-03-18 13:09:24 | ResourceReady |

BiY resource desc WELUUEEENERANEMAEE.,

eascmd resource desc <resource id>

o B¥
<resource id>FRIEEENZIBEAID, B resource list(ls) < IRMELEE D HIRESOURCENAMESR
128
o Rl
eascmd -c ~/.eas/shanghai2.conf resource desc eas-r-1zo32vrdbtukr7te3i
REMB T RIS
fom fom e +
| Basic | ResourceName | eas-r-lzo32vrdbtukr7te3i |
| | Region | cn-shanghai |
| | CpuCount | 16 |
| | GpuCount | 0 |
| | instanceCount | 1 |
| | CreateTime | 2020-03-18 13:09:24
| | LastStatus | ResourceReady
| | Message | Resource is ready
| | RoleArn | acs:ram::xxx:role/AliyunPAIAccessingENIRole
| Network | VpcId | vpc-uf6s9pv47nul3srne**** |
| | VSwitchId | vsw-ufé6vog53e893k56ws****
| | SecurityGroupId | sg-uf6cStwkfar8l06c**** |
| | DestinationCIDR | |
| | AuxVSwitchList | [] I
Fom o Rt e +
3 223 IS
EE RRALHIFE
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o IfigE
Bid resource list instance (Eﬁéﬁ-’%‘ﬁ‘] resource 1li ) ﬁé\ﬁﬂz‘,{ﬁgiﬁ\ﬁ;ﬁéﬂﬂ’ﬂi{ﬁﬂﬁu,ﬁﬁﬁ
MBI ERERE R,

<N
[ ] uné?
eascmd resource list instance <resource id>

o B¥
<resource_id>&RFEENEEAID, Bl resource list(ls) < IREL R P HIRESOURCENAMES

K.
o Al

eascmd resource 1i eas-r-1zo32vrdbtukr7te3i

ReHmHMTEMUER,

T o fommm o o
—————— et

| INSTANCENAME | INSTANCEIP | STATUS | TOTAL/USED CPU | TOTAL/USE
D GPU | TOTAL/USED MEMORY | CREATETIME | INSTANCETYPE | CHARGETYPE |

B o fmmm o Fomm
—————— e St R S s

| cn-shanghai.i-uf6dj71lirémh3gjmaz3a | 10.224.XX.XX | Ready | 16/6 | 0/0

| 62240M/4200M | 2020-03-18 13:09:34 | ecs.gb6.4xlarge | PostPaid
e o fomm o fomm
—————— et s Tt e

B B B RAE M %

o IfigE
BId resource network W ILIREENRBRANEEER, BT EEPA-EAS VPCRIEFVPCZEN
Mm%, —HEIUERFPVPCHUEERAZHN SN EAPAEASIRS, 5— A E T LAFEPAI-EAS
Processordt R EiA @A VPCHAIAMEIR (FIINRDS, RedisE) .

N
[ ] nné%

eascmd resource network <resource id> -s <network cfg.json>

o B¥
o <I’ESOUI’C€_id>Z %ﬁ?’é%éﬂ’\]’ﬁiﬁéﬂm, Eﬂ resource list (ls) ﬁ%i&@ﬁ%%qﬂ
BYRESOURCENAMEZER .
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NBEIRHEZEE- TR

W

Z5T8

HEF3PAI

o <network cfgjson>: MEBEXMH, ZXHEEXW TR,

{

"Action":"create",

"VSwitchId": "vsw-8vbsunrSbkcbyxh94****",
"SecurityGroupId": "sg-8vbhwowdxzx5fjcx****",
"VSwitchIdList": ["vsw-8xbsunrbSabcbygqh93****" "ysw-8xbslyT7gubcxbvgzw****"]

"DestinationCIDR": "192.XX.XX.XX/16"

}

E2HNAXMTRAR.

24

Action

VSwitchid

SecurityGroupld

VSwitchldList

DestinationCIDR

P

MR ENRIE, BUEBEWT:
®m create: FEEHIEZE,

= delete: XHMEE, WNEEREHM
2H,

FiEBER EMREVSWitch ID, PAI-EASEH
FITEIZvSwitchh G ZENBEMR £, BA
EFMRIZENI, BENESHMEIEEMNE
i,

EFIRECSERNR 24D,

@ 3B BPBECSHEARTFZ
RLAh, BNLSBNEEEL

=5

T EvSwitchdl&, “AE5E
VvSwitchfEF—PVPCH, X LEVSwitchfd
IPM B2 5 B a4 AN\ B PAI-EASH % R
Mo,

FITBNEFIHRERNE, DR5E
VSwitchfER—PVPCH, ZMEBRSWEE
ANAZIPAI-EASHIEE MM &,

WO

WO

WO

iy

iy

EINE

T

I

T

=H4A (1)

=FFE (")

@ 83  VSwitchidList5DestinationCIDREIZAER], 18 7 EBPA-EASERS B E MW
B, MRFTEEESNMEEVSWIitch, RIEAVSwitchidList, MREFEEE —NARME (Fl0
FEAVPC) , N{ERADestinationCIDRZ R, BINAE(S
F310.0.0.0/8. 10.224.0.0/165£10.240.0.0/16ME, BEN=SEMEhRTE, MREFEMFTXK,

oJURRTE,

P

FATHUNE AR, STRURECIZ RS B EMRAIHTTP URLIGIEIARSS . TN ARSS O\ H A& =0 B ProcessorE

EX, HHESDRERSEBET PHERProcessorfR 5B REMIFEMIEE .
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6. xXAAE
6.1. XM
6.1.1. I B =7 m R & 1Y

FIE =7 @RS MRS, BS R E R @RS,

6.1.2. RFFLIMY (SLA)

2% STPAMARS SRINY (SLA) BN, BEIITE 54155 5 PARS S0,

6.2. APXH

FMEZNKFZIFEUARUCNAXRTHRIEE, SEERTHAPEY, BRARVEAFPREHEEX
F. IRGAETFRERIETET O, FEIIRERENNFRZIFERBNRENRIABRR, APRR
BEERARBTIREIEROERRREXENOHE .

MAREZRNBFESIETEIRE, ABHER: 2U5HEE,

5h, MELKERBEHRNES ANS, SBBRRNERIE,

PSRl

* FRENR

o HERIER

o BERAMH

o REFIELR

o BRITEHIRS

o BHRIFE

o X{HEA

o FMBUGKRIR. THES
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