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HREDHE 1
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U — 27 71— EERE
Toplevel 7 4 —/L
FRITER 3
TT—EE 3
BIfE® 4
SubFlowRef T35 6

wie 7

iy

E

1

2

Common JREED T 1 /XF ¢ 7

FIE 8
Transition 8
#%7 (End) 9
stateDataFilter 9
onErrors 10
operation fKEEDHEZEL 10
T ary 1N
functionRef 11
actionDataFilter 11
sleep 12
Switch JREEDHEZE 13
dataConditions 13
defaultCondition 13
Sleep IKHE 14

Inject 1KHE 15
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ForEach IKHE 15
Parallel JRAE 17
TIUF 11

REET —X 17

b
ot

=0 70—DERFa—rI)TIL 19

U—27 7= : Fa—RhU T 19
T TINT =7 T u—0OE 19

T =2 ANJTOHM 20

Ny Z L ULDRT A= LB 20
HfTR Y >—DFRE 2

WeoELE 2

operation IKFE 21

switch fRHE 22

T arDEE 2

YNNI — T Ta—DEHE 24
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HEEE DB E

ZITIE, ROWFIZOWTHIILET,
MEE (1 N—)
«UV—r 7 n—EEKE 1~—)
fRRE (7 X—)

» operation IREEDE (10 ~—7)
* Switch IREEDOHE (13 ~—)
* Sleep fRAE (14 ~—72)

* Inject }RAE (15 ~—2)

« ForBach {KAE (15 ~<—2)

s Parallel JREE (17 =X—7)
REET—H (17 =)

J—r7n—%, EVRAOY v I DORALEETY VI OBOX v v TR B0, Y
LN FETEY R ATavr 22 LT3 018 b E9,

U — 7 71 —EFlL. Serverless Workflow f1EEIZ HS W THERL &L FE T, Crosswork Workflow
Manager 13— 5 1.0 T, ROV 7y hOLRIFR— I TWES, ZOFETIL,
PR—=FEINTWVWBETRTOBREIZOWTHIA L., SHEOEAMLHZRLET,

—_ N — R A
J—4 JO0—FE&EHEE
FLWT—27 7ua—(L, JSON FIEYAMLERXTERTEET, V—7 72— EXxDOESLT
MLkl THRBENTWET,
YiR—hrEND FfiaryiR—3y MIKkDOEEBY T,
.id

* name
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. Toplevel 7 1 —JL K

. i
* version
* start

* retries
* errors

* functions

L]
=
=

Toplevel 7 «+ —JL

%= 1: Toplevel 7 4 —)L F

oz |

INT A=A & EA
id J—27 7 a—0— & OB,
name U—7 Jua—4%4
version T 4w NAN—V g = I H S T —
J7ma—N—T g,
specVersion ZDOEFZMNYEHLL TV 5 Serverless Workflow
AR V=20 =V g, BUEDFELEIT0.9
AT > TV ET,
i J—27 7a—0HHT A K,
start BN FELT S5 IREE,
JSON D4l :
{
"id": "MyWorkflow",
"version": "1.0.0",
"specVersion": "0.9",
"name": "My Workflow",
"description": "My Workflow Description",
"start": "SomeState",
"states": [],
"functions": [],
"retries":[]

}
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| #aoms
sxazs

\)

GE)  JSON DbV IZ YAML 2T 2581%. ZO~=a2 7 Lofilicar "—Z 2R Tx %

@—O
i ol R
HAITERE
HRITERIL, V=2 70 —TEITENDT VT4 BT 4 ICED Y THREARY > —Th |
U—77n—2 VNl K HEEOLE S, BROEEREROHFRITHIELZGIEL 7,
FRITEZDORDO T T T 4 NP R— SN TOET,
*2:BRATESE
NG A—4H E&E
name EFRA,
delay I1SO 8601 T2 T O HFRATH O EEIE (f] -
30 OBIEDOS; AL TPT30S) ) &
maxAttempts RRFRITEEL, 0 #EFR, FRITLR2VWEE
IZ. maxAttempts & 1 [ZFRET HMLENH Y £
j—o
maxDelay PR T D B KB IERER], 1SO 8601 TER A
ALE,
multiplier BHEARITORNIIEE SNT-5E . IR % F
HI DI SVET, FENURE,
7o & ZAE, FIHERIEDS 30 BT, FEN 1.5 D
BA . FRITEEUIERE 50% HEM L F 9,
51 -
"retries": [
{
"name": "Default",
"delay": "PTIM",
"maxAttempts": 5,
"multiplier": 1.2
"maxDelay": "PT3M"
}
]
e L
LToO—E=E

TT—ERTIE, V2 70—0FTHIIRAETAREOHH =T — %7k LE 9, Serverless
EEETIX, =7 —% U R T4 7 714 /v (JSONX° YAML) OZRYHR— I TWE
TN, CWMIZV—7 7 —EBRCERINT-Z T —DOLENE L ET,
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B oxes

TT—ERORDF T 4 PP R— SR TWHET,

®3:IS—F%

ING A—4 EE

name TE% o

code KENDHAEENEOH DT —a— K, HIE,
DT 44—V RiIxT—~< T TIIIMEH
SNTWERA,

FILRA T —Ave—VORATT, ZOFHIL,
TIT 4 T 4L TIRENDHZ T — LR
BT HEOIERASNET,

)

GE)  Serverless Workflow fEEICIE. =T — R v b —TaEET AL T a TR0 EH, BIEOH
HR=Z —LOREITHENSNET,

11
"errors": [
{
"name": "My Custom Error",
"code": 0,
"description": "Specific Error Message"

3

i
Wik

BE
B ERTIL, 795V —7 7u—"HEHEREKE., ZOBEBENRHERHENZEXiICT
VIO K S THERHENAT XTI E LT 7T 4 ©F  DA4ETEZER LET, Serverless Workflow
HEETCIIS ESE XA TOWERY R—hSNE T2, CWM TIET X7 ¥ 20 L TARS
NDT 7T 4T 4wy B T ENDIAZLEZA TOBEBOHZY R — FZvET,

B EREDORO T a T N R—FENTWET,

=4 BERES
INSA—4 E&E
name B E &R D4 HI,
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B8 ER

INTA—4H

E&

operation

TV KT END T F T 24 L
TITAET 4 EERLET, BT
<adapter name>.<activity name> T9, 72 & X
£, NSO 7 ¥ 7 #|Z1% RestconfGet &9 7
ITAET A M™BHY ET, Z O operation I3,
==l INTWDET 7T 4 ET 4D
480 ( IRestconfGet] 72 &) 12720 £9, Z
DALANIRILTF /N LFRER S D Z &l
EELTLIZIN,

ALT =4

Serverless Workflow ftEE D 2 7 €A B 2 - 15
HoET VT EAREICLET, Tworker)

=L, TITAET AVRFETEINDHAY
Fa—%ERTIHOIMHEHSNET, CWM
0TI, 77274 ET 4 &2FETL, Uy RV
TEHEHXRTFa—NED Y THENDET—H—
OBEEN Y AR— S TnEd, 7774 €8
TADETEAT Y 2a—)LT 5D, T—
J7a—x VAT I T A T R
Fo—llELET, V—F—T XL,

BATXa—LEITTDHXATEZREE L,

TITAET 4 BFATLET,

1 -

"functions":

{

[

"name" :
"operation":
"metadata":

"worker":

}

"name":
"operation":
"metadata":

"worker":

}

"name":
"operation":
"metadata":

"worker":

}

"name":
"operation":
"metadata":

"NSO.

"NSO.

"NSO.

"NSO.

RestconfGet",
"restconf Get"

{
"defaultWorker"

RestconfPut",
"restconf Put"

{
"defaultWorker"

RestconfPost",
"restconf Post"

{
"defaultWorker"

RestconfPatch",
"restconf Patch"

{
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B subFlowret =%

"worker": "defaultWorker"
}
}I
{
"name": "NSO.RestconfDelete",
"operation": "restconf Delete"
"metadata": {
"worker": "defaultWorker"
}
}I
{
"name": "NSO.SyncFrom",
"operation": "device SyncFrom"
"metadata": {
"worker": "defaultWorker"
}
}I
{
"name": "REST.Post",
"operation": "rest Post"
"metadata": {
"worker": "defaultWorker"

}
bl

SubFlowRef &

SubFlowRef EFid. BV —72 7 u—NTH UV —7 7o —%MNOHIT7-DIEHINET, F
U—r7u—%&H+T5L, ROZLENTEET,
CBU—rT7n—pa—RNeU——%, FU—77un—0a—RNEU—=A—rbolT
5o
o AR NEREE XV EYNCOEEST D701, V=7 7=l o THEITSNDHET—7 u—
RE/NSRTF v o 712845, 2T, V=0 7a—RNE80T7 77 4 €T 4 FET%8/4E
MTHZEEZARE L TCWDAEEIZEICRSL B E T,

subFlowRef TEFE DR D 7 0 /3T 4 B R — I TWET,

INTA—4H Bl

workflowld FU—7 7a—D—En0 ID,
version FT—rTua—0NR—Ug
invoke FU—27 7 u—% sync £7213 async D EL LTI NERELET,

T 74 M syne T, THUEL, V—2 7ua—0FTN, +I—r7T7a—
DEETTHECTHFESNDZ EZEHRLET,

onParentComplete | invoke 78 asyne DU, BT —2 7 0 —05 THHC ST — 2 7 0 —D5AT %
BT TH508ITT D50 EEELET, T 7 # )V MM terminate T,

1

"states": [

{
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wee [

"end": true,

"name": "SpawnChildWorkflow",
"type": "operation",
"actions": [
{
"subFlowRef": ({
"version": "1.0",
"workflowId": "subtest",
"invoke": "sync",
"onParentComplete": "terminate"

_
>+
it
PYA)

RETIE, V= 70 —FfTua vy /7 OBREZLZTERLE T, ST A 7ORREICK
Y EFT LU T 0 — 0 Uy 2 MBS N, FTT BT 2T 4 BT 4 bERTE S
j‘o
s Lol O O —
Common JREED 7 O/\T «
WDOTaXT 1T T R ToORREIZHEm T,

= 5:Common IKRED T O/RTF 4

INTA—4H &
name IRHEL,
24T HAR—hEINBHHA 71X, Toperation] .
lswitch) . [sleep) . [inject] . [foreach]
T,
transition U —7 7 a—0OROER  FEIC oW T,

DTSR LTLEEV, Switch kBBl
AEhEHA, SnitchREEDEA . transition
FT g VRS T EICERSNET,

end ZORBEDHRIZT — T T — R T DN
D DHEE  FHcOWTIZ, LTE23BL
TLIEEY, ShitchKFBIZITEH S EH A,
SwitchREED A, end 47 a i3S &
WCEFSINET,

stateDataFilter D7 4 V2T =2 ANSEHT+ Tsleep)

WITE A SN E A,

e

iy

Al
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B =

INTGA—4H EE

onErrors BEDRIEDO T — LA TR L £, M
WZOWTIE, BIFE2ZRLTEEn, =5 —
ERICHESNT—HSEDLZENTE, MiE
rEaTr—8 Lo T —|Z 53\ T transition/end
R CcE £,

usedForCompensation true DFA. T OREEIIHIOIREEZE 5 7=
WA H éﬂiﬁ—o F7 )b false,

compensatedBy ZOREOHIEDJRIK & 72 HIRAED —FE D4
Al, 2 Z Tl 3415 MKREIX, transition/end 7°
/%7 ¢ D [lcompensate] 73 true [ZF%E XA T
WABGEICEITINET,

\)

CGE) WTHhORETH, 120 transition £/cldena A7V x 7 hORER/ETEEY, bl E
b1 OBRETLLERD Y £T,

i 1E

MIEIX, V=27 7a—0—#L L TEITINTEEORVIE L2 ERT D HIEERILE T,
RIEZ L, fEREEZERTEE T, FEITHIC, MiErY v 7 2377 20N D HEMHIC
2 L7286 1, transition/end # EFRT D L &I HIE] 777 &% ETEET, 77 701%, £
1TIRRE, ©F Y usedForCompensation {272 V) 97, FEMIC- DU TIX, Serverless Workflow {14k
@ [Workflow Compensation] ZZH L T 723\,

CWMI1.0DELETIT, ENERE LTv—7 ENEHINENF 2 —IBMENE T, MIEINGE
T, BANEH LOBLENOEITSINET,
Transition

Serverless (LA CTliL. IBIMDO T 03T ¢ 28D string F721% object & L TEBEZERTEE
7, Crosswork Workflow Manager (X, object JER DA Z AR — K~ L TWET, BI{ED CWM 1.0
DEIBETIT, TnextState] 71 NTFT 4 DHENYR—FINTWET,

% 6: Transition

NS A—%H E&
nextState U — 7 7 a =3 RIZEBT HIRB D4 AT,
compensate true I[ZAXET D & IROBEEIMTOILDHIC

J—7 7a—{EN NI H—SNET, T 74
JU B o falseo

. Cisco Crosswork Workflow Manager 1.1 7—% 7 O—{ER&EH A F


https://github.com/serverlessworkflow/specification/blob/main/specification.md#workflow-compensation

| meons
w7 End) [

7 (End)

Serverless {1 TlZ. end % string F/ILBIMD T /%7 f ZFFD object & L TTETEFE
9, Crosswork Workflow Manager |%, object IR DA ZH R —F L TWET, BEDO CWMI.0
DFEIETIL,  TnextState] 7' 1/X7 4 DHNBYAR— RSN TWET,

% 7:End KB

INTG A=A &

SRS T ZORETY =27 70 —% K TT50E 0
ZEFRT DT —IVH,

compensate true [ICRETDH &, FATNET T DAY —
77— fEN N H—SnET, T 74N
% . falseo

stateDataFilter

RET —H 7 4 VA2 EFHTLE, ANBLXOENDT =27 4 V2B ERTEET, AT —
BT ANEEERTSE, BERT =X ERINTEEY, HAT—% 7 4 VX%, ROREEIC
BT ORNCHEAIND O, ROREICESNDLIT —F &2 7 4 VA UBETEE3, RET—
BT 4 NEZDFNZHONWTIE, ZHHEBRLTLTEEWN, AJJ74NVEZ EHTIT7 4 V2 DM
IR, jq TERSNTLY =7 70— TT, ZA4AMZPHREISNTWRWNEEIE, T3TO
T—ANEINET,

3 8: stateDatafFilter

INTA—4H E&E
input ANT 4 F jq
output W7 4% jq
i
"states": [
{
"name": "stepl",
"type": "operation",
"stateDataFilter" : {
"input": "${ . }"
"output": "S${ . }"
}
"transition": {
"nextState": "downloadImage"
}
}!
{
"name": "step2",
"type": "operation",
"end": {
"terminate": "true"
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maeoms |

. onErrors

onErrors

B B IRBED onErrors 7' B /NT ¢ TliX, REDOETHIRET HHHREEOH DT — & Z DAL
JiiEEEFRLET, onErrors DFEMIZHOWTIE, Z2HHE2BM LT EEV,

% 9:onErrors

NG A—4H E&
errorRef ¥ 7213 errorRefs Z OWREBIC—F T B B — D errorDef F 7713
errorDefs DLV % EFHR L7,
transition REECTIR E == T — 0 errorRef/errorRefs ™
T 7 —OHONT N E BT 55D T —
7 7 —DIRDE,, transition 7214 end
DHEEFRTEET,
end REECIR & 7= = T —0 errorRef/errorRefs
T T —DRHONTNNC T EHE, T—
7 78— 3K TTHULENRDHD £,
transition i 721% ena @Z}%Hﬂé%f% iﬁdo
11
"onErrors": [
{
"errorRef": "My Custom Error",
"end" : {
"terminate": true
"compensate": true

operation KEE DL E

Serverless Workflow fHERIZHE S T, operation IKEETIE, NER E LW FIFEATSI NS —HDT 7
varEEFLET, Crosswork Workflow Manager (X, 7 7 ¥ 2 > DIAREST O I % VR — K
LTWET,

12ODT 73 arT, 3ODERDLZIATDY—EADRENZFERTEET,
« BABUE & D ST,

e F U= T7u—L L TOMDOY—r T a—EHEDFET FEEOEETIIVFR—FERTWH
FHA) .
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| meeoms

Tovay .

o TERR] F720X TEE) SNBAREMDOH DA X FOSR FREOFEETIITIR—F &
NTWERA) o

\}

GE)  HEOFEETIE., BREEDETOLNYR—FENTWET,

Toay
T varERTIE, ZOREBICK L TEITTA20ERH LA ELET, ko7
F A4 RPFE— P ShTOET,
INTDA—4A | A
name T a4,
functionRef | J24 74 2 MO AR A EFRTHA TV =7 b, HEITS LT, BN ETT 2
T4 ET ACETSIBEEERLET, GOV TIE, P22 TSES
A
retryRef 7 a—NNZER SN HRITEROART, Bl @ default,
sleep TV a vy OFTHIROA ) — TR AR TERT 247V =7 b, IS
DOWNTIE, UTEZRL TS ZEN,
actionDataFilter | 7 7 o g ANZETHENHHT —H, TV a il GRENDFERE 7 4
VARG S H57E, BEX OV a— o LIREET — X IND 7 4 )L & JLERSE B OARAF
B ABIET 2 7 4 02, FERICOWTIE, UTABRLTLIIEE N,
functionRef
INT A—4A | ERBA
refName | BI¥E 4 2R 5 BB O 4 R,
513 B SN D58, EHERBIEDISONA T V=7 FERETEET, 747
BT 0T 4T 4 DOBE. BEIZISON THOLIMLERHY £3 LLTE2ER) .
{
"input": {
b
"resource": {
=
}
actionDataFilter

5| %4 % actionDataFilter DZEFIZHSOWTIEZ, 2 HEBEZBB L TLFE X,
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. sleep

sleep

maeoms |

INTGA—4H

Bl

fromStateData

WHET — 2 DOT — %7 4 VAWML CREICET jqo 7 —27 7u—=A,

useResults

BB DFEATNORS N7 —F 2 RET —Z BN E I~ =2 500 8
O EHIET 27— AT F T,

results

BHOFEITHORINTET —F 27 A VAW T D jqD T —27 7u—=H,
useResults 73 false DIFAITER INET, T 741 b ¢ trueo

toStateData

U—7 7u—XTiE, #REEMELIZY VT OREND DIRET —F 2 &
FLET, HELRVGS, MRIR LAV T =V SNET,

INTGA—A

A

before

B ETRIO R U —7 B, B : 1ISO8601FE [PT30S) DS, 30BRIR U —
=7

after

RIS EATHR D2 Y — 7R, ] : 1SO8601 = PT30S) DA, 302 Y —
7

"id": "example",
"version": "1.0",
"specVersion": "0.9",
"start": "stepl",
"functions": [

] ’

{
"name": "NSO.RestconfPost",
"operation": "RestconfPost"

}

"retries": [

] ’

{
"name": "Default",
"maxAttempts": 5,
"delay": "PT30S",
"multiplier": 1.1
}

"states": [

{
"name": "stepl",
"type": "operation",
"sleep": {
"before": "PTIM"
}l
"actions": [
{
"retryRef": "Default",
"name": "showVersion",
"functionRef": {
"refName": "NSO.RestconfPost",
"arguments": {
"input": {
"path": "restconf/operations/devices/device=${

. Cisco Crosswork Workflow Manager 1.1 7—% 7 O—{ER&EH A F
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swich kz0EE [

.deviceName }/live-status/tailf-ned-cisco-ios-stats:exec/any",

"data": "{\"input\": {\"args\": \"show version\"}}"
}
}
}I
"actionDataFilter": {
"results": "${ if (.data) then .data |
fromjson.\"tailf-ned-cisco-ios-stats:output\".result else null end }",
"toStateData": "${ .showVersionPreCheck }"
}
}
]I
"end": {
"terminate": "true"

}

Switch IRREED L E

Switch JRIETIT, BEDFHICESNWT Y —r 7 a—&2 B ED AN —T 4 VT HT20HD
WERA Y FEEFETEF9, Serverless Workflow {14 TlZ, T — X X—2ADKHL A X b
R—=ZDEMERYR—FENTWET, CWMIL, [F—F_X—205%M OBzt R—FL
TWVWET,

dataConditions
Switch REED T — & {7 1 37 4 13, FfFT L Vs k- TIMli S h b —dBo4i o, %

TR DA%, — BT DRMOFMGZRIRL, £ORTHh > TAE /AT LET, HRitDSR
e —BT 558, TNOORMTEHRINET,

NS A—4 | EREA

name e

condition | F{fEHETjqO T —7 7 —RA, FlilX true/false THHLENRH Y £7,
transition | {UEN—FHT HLAEDT — 7 7 u—DRDER,

end KMER—ET %G, V=27 7 — 3R T T 2O20ERDH Y £,

\}

G¥) transition 2]‘7‘:/:':7 % 721% ena 2]‘7‘:/:':7 f\@ﬁ%?ﬁﬁﬁiﬂfé ij—o /)\73?< L %) l’)#ﬁ‘ﬁfﬁ—
LRENDH FT,

defaultCondition
B 2 SR VAT SN T T 4L b O&AE,
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waeomz |
. Sleep K&

INT A—4A | 7B
transition | U —27 7 o0 —DORDOES (SN —HLARWES) |
end SR =BT BEE. V—r 7 — 3T T HALERH Y 7,

\}

G¥) transition 2]‘7‘:/:':7 % 721% ena 2]‘7‘:/:':7 f\@ﬁ%?ﬁﬁﬁiﬂfé ij—o /}\f£< L %) l’)#ﬁ‘ﬁfﬁ—
LVENDHY FT,

"name": "ConditionName",
"type": "switch",
"dataConditions": [
{
"name": "IsTrue",
"condition": "${ true }",
"transition": {
"nextState": "TrueState"

}

"name": "IsFalse",
"condition": "${ false }",
"transition": {
"nextState": "FalseState"
}
}
] 4
"defaultCondition": {
"end": {
"terminate": true

}

Sleep JKHE

Sleep IRREIX, fEESNTHM, V—27 7 —DFfT% kgL LET,

INTG A—A | EuBH
duration U—r 7u—NR Y —7F 58 (1S08601 ) . 7= & x 1%, PTIM D4,
U—r7a—31 gAY =Rz £9,

"name": "Sleep3Minutes",
"type": "sleep",
"duration": "PT3M",
"transition": {

"nextState": "NextState"
}
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| #eeons
Inject 1K A& .

- > -l-\b
Inject K 5E
Inject IREEITEFAOT — X ZIRBET — X IZHIAT DO S E T,

185 A—% | 588

data JSONA 7 ¥ =27 FMRRET — Z 1B E LE L7z,
{
"id": "example",
"version": "1.0",
"specVersion": "0.9",
"start": "HelloWorld",
"states": [
{
"name": "HelloWorld",
"type": "inject",
"data": {
"name": "Cisco",
"message": "Hello World"
}l
"stateDataFilter":{
"output": "${ .message + \" from \" + .name + \"!\" }"
}l
"end": {
"terminate": "true"

}

ForEach X 5E

ForEach JREETIL, IRHET — X CTERINTZE A FE 7213V X PORERIIx L THEITTH i
DT Vv arEBERTEET, L2 T AEFNINOE T /NA ZZONT, T3 AN
FEI L TWAZ & 28 LET, Serverless Workflow fEEETlIZ. 77 3 a > OWH|FEFT L ER
ETOVR— FNEZRSNTWETN, BEOFETIE, BEINOSEERICHTEHT 7 a v
DNERFEFT OBV HR— b S TWET,

INTA—4  |ERBR
inputCollection | JRAET — ¥ DESN & 5T jq DT —27 71—,
iterationParam | &5 —ZBEDT 7 3 g LV THERTE 537 A —Z D4R,

outputCollection | 573 IB AN S 4L 2R AET — # DELHIZ4ET jq DV —2 7 m—RK, FFIBHFE
LW A ER S E T

"id": "example",
"version": "1.0",
"specVersion": "0.9",
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. ForEach K&

"start": "InjectData",
"functions": [
{
"name": "HelloWorld",
"operation": "HelloWorld"

] r

"states": [

{
"name": "InjectData",
"type": "inject",

"data": {
"people": [
{
"Firstname": "Peter",
"Surname": "Parker"
}I
{
"Firstname": "Thor",
"Surname": "Odinson"
}I
{
"Firstname": "Bruce",
"Surname": "Banner"

}I
"transition":{
"nextStat": "SayHelloToEveryone"

"name": "SayHelloToEveryone",
"type": "foreach",

"inputCollection": "${ .people }",
"iterationParam": "person",
"outputCollection": "${ .messages }",
"actions": [

{
"name": "SayHello",
"functionRef": {
"refName": "HelloWorld",
"arguments": {
"name": "${ .person.Firstname + \" \" + .person.Surname

] 4
"end": {
"terminate": "true"
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Parallel $X & .

Parallel JX &g

Parallel JREETIL, WITL TEFTENDL T T F0alL s a ZEHETEET, HHKRIED
KBTI oF TR MBOT 7 arty FEERTEET, FATHETT 25L&, completionType
BYEICESWCWHN T T o FNBLEDRRHEE SNET,

completeType B TiX, RO 2 SOfE% EFRTE E7,

» allOf : JRHEDS transition/end (272 D ENZ, T XTCHOT T T MNETEZTTH2LENH Y F
9, ZXUIT 7+ METT,

e atLeast : atLeast CYEEINTBD T T o FOEITHNE T LI=HE . IRHEIX transition/end |2

720 F9, completerype BMEDY latLeast] DA 1%. numCompleted % E T 5 MLBN H
D ET,

RS A—5 |58

completionType | 7' > F D FATIZ AW CTIRRED 52 T 25l 2 iiEE2ER L £3,  lallof)
F721% latLeast] . 7 4/v b : [allOf]

numCompleted | completerype 2% latLeast] DA, ZOMEAERET H2LENH Y £, FiTx
BT DD T TAHAMNERS DT T FORNETELET,

Parallel IREETEITIND T T T DU A b, HEMIZONWTIL, ZHHEBB LTI ZEN,

INT A—A | ERBR

name 7 Z UF ORI,

T av | IDT T UFIIKH L TCETT AT 7V ay, 1 OOT 5 FTC—HOT 79
Y R—FTEET, &7 73 DOERIL, operationfRAEH £ 7 L [F L TT,
IHLESRBRLTIIEEIN,

.
==
G
i
|
)

KT —21%, V=070 —DT7 A4 7Y A 7 VHICEBEREEZRZLET, REICED,
T—HDT 4 )VHIBL T—H DA, BLOT—XOBIMNTEET, Iqi, 7—¥D 7«
VAR ERL, B R OBMECEHEEREE 2RI LET, T —F OREIFIEOFEMIZ DWW T
L. TServerless Workflow ffAf] ZZH L T 7Z 30,

U—7 77— {ERT 5556, CMWNOT — X EBICE L TiE, ROL—AN8EH I ET,
e U— 0 7 —DFEITIES NPT — 21T, AS1E LTRETF—ZICESNLET,
 KBICEITSNRENSOT— X AIE, V=2 7 —H1TT,
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maeoms |

CRIEAN T 4 LB BHRE SR TOARVEE, T_TOF— 2 MRBICES L ET,
I 7 4 LB BEEE SN TVRWES . TR TOF— 4 BROKEICIES hET,
QDT T u— KRBT B L T A BT 4 LB L OHMETE £,

cTIVavTh, FoAET A NVAMETEETS, £2, T VAV nRbORY T4 %
REET — X 1o~ — T D MERDH L BAICBEHTE ET,

¢ 74 VHIZISONA 7 V=7 MEIRTHENRHY £7, jqV—72 7 v —XOfE RN LT
VFIonicnsdé, =7 —=N0n®ELET,

«jq ZEHT 25A 1%, https://jqplay.org/ ZHEH L CjqRET A M52 LA HESEL £
. BB jqER— B F T n— RLTT 2 MoATE £,
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=9=
=% =R

D—2 70—0DERFa—r)T7IL

Z 2T, IROWNFITHOWTEBA L E1,
e U— 2 7a—0ER : Fa— )T (19 2—)

J—o220—0OEr : Fa—kr)T7IL

:@%Tﬂi\ operationj;a)c]:U{switch%E.E%{Eﬂqj‘éﬁﬁﬁfcﬁﬁulﬁdb\f]7_‘773‘—’3_’*%/5;%
L. WSODY a2 —hENTT 23, AH® VPN ¥ — B 2 % Cisco NSO THERKT 2 ik
WCOWTHHALES, Yo7V T—r 7u—ERELHORIZEI L, tDo Y —27 7 a—%2Fk
TABICSESEREREILR—R Y N HT 2 HEEZRLUET,

U 7 —DEEFECET D5 BN LE A, [Serverless Workflow {14 | %
ZRLTIES,

BT —0 J0—DE
U—7 7nm—%, JSON £721X YAML Cidih T £9, ZOfITiX, JSONEREZEIR L 9,

oY FNT—r 7a—OHE, Cisco NSO 5314 2D VPN H— b 2 % H B8 /ERL
T5Z LT,

FPT. T—HANTT AL RERA L ML, RA Y b LTET 73, A% LT NSO check-sync
BEOETERBET, MRS CTUTOFIEEZETLET,

7] L/le‘faflz‘i;?/ﬁ\ﬂi\ TN R a2l T sync-from BEITL TG, FDTINA
AD VPN O Z il £,

o [AHI L T DEETE, sync-from (XFEITHT, T34 2D VPN ZEEER L 9,

TRTCOAT v TNIEFICETEND L, CWMIZY—27 70 —3FTO5% T 2HE L, &&kT—
AANNZERARLET, FRILCiscoNSO THIERTEET, AT v 7OETHIC= v T
T—=NRAETDHE, BESNT retry RV V=R SN T, HFRITOHIRE2BL T —
D G, FATT UV R TE (R (Failed) | A7 — X ATKRTLET,
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=9 7a—0fEFa—rUTL |
B s nonn

F—2 AT, B, WREE, T ar, BXOT—F 7 4 VHDOEHRTFTEOZEMZOWTIE,
PIFotvr7varzsl L TLEEN,

T—5 ANDREM

U—27 7 m—ERITIE, BH. JISON 7 7 A VOLHITEBD AN T =2 NEENTNET,

SN T =2 IV —7 7o —0—H{TIEH Y AN, V—7 7 —ERZN TSI,

YT LT — A RN ERS N TVDLGEIE, BRI THLEH TE E£d, FFMIZ OV T,

Serverless Workflow {£4£ [Workflow data input] ZZM L T 72 &0,

IA w7 AL —FOHITIZ, 2 O@J*"ﬁ‘*‘ﬁiﬂ%@ deviceName JSON A7V = 7 k¥ —&ME
(B—HNNSO A VAL L ADT A NTNA ADL4R) . BIORV—7 7u—THHIN%

CWM U YV —2A ff?ﬁﬁ?#é nsoResource %_@%%?Eﬁ;j—é%\gz})% ) \ij—o L7LC75§O"C\ JSON
DY =27 T7u—7—=FAJFRD L 51720 £,

{

"deviceOName": "ceO",
"devicelName": "cel",
"nsoResource": "NSOLocal"

}

Yy TLRILDINT A—45 LB
—7 7‘3‘_‘%%@1\ WD —7 71— id F—THIFE Y iﬁ‘o fb D % — T, specVersion

HLMIETT, ZDF—L, Serverless Workflow fLARD UV — 2NN~ 3 VB EF L FE T, start
F—TliX, V=7 70 —0ORERECATIZER LETH, HATIEHY £HA,

functions ¥ —TClX, CiscoNSO T X T X T VT 4 T 4 4% nane E LTHEL, THTH
TI7T 4T 4 ID %% operation & LTI L. metadata: worker ¥ — D TV — N —4 &5
E]\/\iﬁ—o

{
"id": "CreateL3VPN",
"name": "Create Layer3 VPN",
"start": "start",
"version": "1.0",
"functions": [
{
"name": "NSO.RestconfPost",
"metadata": {
"worker": "cisco.nso.v1.0.1"
}l
"operation": "cisco.nso.v1l.0.l.restconf.Post"
}

] 4
"description": "Create an L3 VPN for MPLS devices",

"specVersion": "0.9"

}

\}

GE) SERRIZIX, functions TlE. CiscoNSO 7 ¥ 7’ % TEF SH. main.go 7 7 A WIIEREINDT
TTAETADIDHBT—7 70—l LET, F£7-. metadata T, ERINT-HEE S
BT AT ara2ETTHV—I—DLA4RIERELET,
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sty s—one i

E s S — ] : bl-.-l
BifTRY O—DIETE
retries % —Zff LT, 77 varnkik Lf:%é@%%?y varOFERITRY —%F
BLET, ZOF—TIHEHOHFRITRY > —2EETE., #HOERFEHRINET 73T
BRI CTEE£T,

"retries": [
{
"name": "Default",
"maxAttempts": 4,
"delay": "PT5S",
"multiplier": 2

"name": "Custom",
"maxAttempts": 2,
"delay": "PT30S",
"multiplier™: 1

(/I) i‘%ﬁéﬂ’(b\é J: 5 ﬁ:\ Default ﬂ‘i’U ?7‘—@1\ %E& L/7LC‘77 VA ‘/75§§Iij(4 Eﬁ%ﬁtﬁé%’bé Z
xR L LTWES, i LeFdITo%E . BITOROBIEREILS5, 10, 20, 407 &1
muEd,

s
i
S
i
i

U—r77ua—REZ, V—2 78 —EBROMKERTT, 207 A v 7 A¥— NOHITIL,
operation & switch OIRFEZMHEH L E T2, MORELMBH X E9, FERIC OV TR,
Serverless {14£ D Workflow states] 27 > 3 VS L T &V,

operation 1K A&

"states": [
{
"name": "start",
"type": "operation",
"stateDataFilter": {
"input": "${ . }"
by
"actions": [1],
"transition": {
"nextState": "syncFromOrCreateVPN"

}
]
operation #kﬁﬁ@?ﬂ%ﬂ“ﬂi\ #j(,ﬁu%@ name <1: type <E bi}%ljﬂ:uT%ﬁ% Li—g_o

e stateDataFilter : ¥ 7L ISON 7 7 A LD EBIZEREN TWAT—HF AN ZELE
Ty input ZXT A—H T, s . ) ERRLFET, ZHiE, V—7 7 o —fTH A CIFEE
THT—ZANBREHERTHZ L 2EWT 5 jqTT,
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a3
o

. switch 1RAE

[

\}

X)) U—2r7u—T0 jq N HAFEOFEMIZ OV TIL, Serverless
Workflow f14E D [Workflow expressions | DEZSZMHR L TL Z X
AN

e actions : 7 7 VA ‘/T’@Eﬁﬁj—é Egjéi&\ 2 0@%2'§ arguments . input L config %*Efliﬂb
£7, FMICONTR, BToY 787 va a3 LTIZEN,

e transition ¥ 721% end : ﬁ@@%ﬁé%%%ﬁ‘f&izy“—y - D*ﬁ)%%ﬁ“é/ﬁ@%ﬁﬁ%% LE
T BIMTETTDFIERR2NGEIL, end AL ET,
switch JKRE

{

"name": "syncFromOrCreateVPN",
"type": "switch",
"dataConditions": [
{
"name": "shouldSyncFrom",
"condition": "${ if (.checkSyncResult0O) then .checkSyncResultO != \"in-sync\"
else null end }",
"transition": {
"nextState": "syncFrom"
}
}7
{
"name": "shouldCreateVPN",
"condition": "${ if (.checkSyncResult0O) then .checkSyncResult0O == \"in-sync\"
else null end }",
"transition": {
"nextState": "createVPN"

}

}
switch %,ﬁé@?ﬂ%ﬁ“ﬂi\ %ﬁ?@ name & type L Li%'JKL}T%TE% Li‘é_o

* dataConditions : FHE SR DIRFEITER T 5T A AN &2 ERZLE T,
switch WREBIX, AT —F AZHESNWTT A R @Y REICHFET L2V —27 7 a2 —0
rbi‘—‘ ]‘ '73:4)J k LT%%T% i?“o condition /\Oifb‘&quft S{ if

(.checkSyncResult0) then .checkSyncResult0 == \"in-sync\" else null end } %Eﬁg;ﬁl/
<. 7*‘/]/1@2&{/]55}2, L/jf'é—o 7°*‘/1/1ﬁ7j§ true @i}%/ﬁ\\ ?‘/*\/I) A % CreateVPN :{j(ﬁ;‘%ﬁ:ﬁ%;%
BT OIS ET,

~ bl_._l
7O arvDEE
7‘\‘/{/]) A ce0 D operation ﬂ(ﬁﬁ@ checkSync T A :/K_%/jl/\f actions %ﬁ*ﬁ‘bij—o
{

"name": "checkSync",
"retryRef": "Default",
"functionRef": {
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7ovavorz I

"refName": "NSO.RestconfPost",
"arguments": {
"input": {
"path": "restconf/operations/tailf-ncs:devices/device=${ .deviceOName }/check-sync"
}I
"config": {
"resourceId": "${ .nsoResource }"
}
}
}I
"actionDataFilter": {
"results": "${ if (.data) then .data | fromjson.\"tailf-ncs:output\".result else null
end }",
"toStateData": "${ .checkSyncResultO }"

}
}

HERATFHE R /ST A—F DR TH, WD 2 DITHHELE T,

s functionRef : 7 7 ¥ a VOFTTHAINDEE (NSO T X 7 X DEENLIET 77 «
7 4) ZRLET, ZI T, WS ODD3EEETLENRH D £,

® input :
® path g;k%lié1§ﬁ‘%)7&7o§ DINA %?FE Liﬁ‘o
sdata : BRICEDDHT—HX HHEE L ET (checksync 77 ¥ g NIITEH I v E
HA)

¢ config
s resourceld : IMB—EAFIER LZY Y—ADID ZfEELET, 7
U —27 7m—"TlL, CiscoNSO £ LV AF L ADR—HNVHKRA LT 74V FR—
FRFRESNTWET, VY —2%, B —EAORBIET —# 22T 5720
L:{ﬁﬂq éﬁ’bé =7 L ]\ ID ‘l‘_)j:la Liﬁ‘o :@%/ﬁ\ﬂi\ username & password 7&?
Cisco NSO A > A% AITHMHE L E 77,

* actionDataFilter : NSO D6 D checkSync M‘B%T{E = ﬁ’[,%)'?‘*& @&&ﬁﬁ/ﬁ%ﬁ% Liﬁao

® results Zﬁ]fﬁ "${ if (.data) then .data | fromjson.\"tailf-ncs:output\".result
else null end }" %{ﬁﬁﬁ LT\ %’f%NSO?j‘—& %&&ﬁbi'ﬂ—o fromjson é’ﬁﬂﬂ LT\
%%@ tailf-ncs:output %L’ JSON H‘Ziﬁﬂ:%@ L\ .result %ﬁ‘iﬁﬁ L T result @#_1ﬁ
TV -ty 7 LET, ZOHAE (T35 A0 insync IREDEH) . XX
lin-sync) 12720 7,
® toStateData : ﬁﬁ]’i‘@ results /\03 A ‘_‘& wC/\dEﬂ% éﬂfliﬁ@ﬂjj} %Ey?%‘ L/\ @:J:R Lf:%
ﬁﬁ (:@%é\&i .checkSyncResultO) TU—7 7T3‘_‘)\j35:_‘& W@Cﬁ’rh‘&ﬂé_‘@’\oT

ELTRIFLET,
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SUTIILT—070—-DEE

KDY FNT—r7 Ta—DEHIL,

TTO
{

"id":
"name": "CreateL3VPN",
"start": "start",
"states": [
{
"name":
"type":
"actions": [
{
"name":
"retryRef":
"functionRef":
"refName":
"arguments":
"input": {
"path":

"start",

}/check-sync"

}I
"config":

"resourceId":

}
}I

=9 7a—0fEFa—rUTL |

ZOETHYT BT — 7 70— T 1 A DR R

"CreateL3VPN-1.0",

"operation",

"checkSync",
"Default",

{

"NSO.RestconfPost",

{

"restconf/operations/tailf-ncs:devices/device=${ .deviceOName

{

vvs{ 3

.nsoResource

"actionDataFilter": {

"results":

}"I

null end

"toStateData":

}

}I

{
"name":
"retryRef":
"functionRef":
"refName":
"arguments":
"input": {
"path":

}/check-sync"
}I

vvs{

if (.data) then .data | .\"tailf-ncs:output\".result else

"S${ .checkSyncResult0O }"

"checkSync",
"Default",

{

"NSO.RestconfPost",

{

"restconf/operations/tailf-ncs:devices/device=${ .devicelName

"config": {
"resourceId": "${ .nsoResource }"
}
}
}I
"actionDataFilter": {
"results": "${ if (.data) then .data | .\"tailf-ncs:output\".result else
null end }",
"toStateData": "${ .checkSyncResultl }"
}
}
]I
"transition": {
"nextState": "syncFromOrCreateVPN"
}I
"stateDataFilter": {
"input": "S${ . "
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"name": "syncFromOrCreateVPN",
"type": "switch",
"dataConditions": [
{
"name": "shouldSyncFrom",
"condition": "${ if (.checkSyncResult0) then .checkSyncResult0 != \"in-sync\"
else null end }",
"transition": {
"nextState": "syncFrom"
}
}I
{
"name": "shouldCreateVPN",
"condition": "${ if (.checkSyncResult0) then .checkSyncResult0 == \"in-sync\"
else null end }",
"transition": {
"nextState": "createVPN"
}
}I
{
"name": "shouldSyncFrom",
"condition": "${ if (.checkSyncResultl) then .checkSyncResultl != \"in-sync\"
else null end }",
"transition": {
"nextState": "syncFrom"
}
}I
{
"name": "shouldCreateVPN",
"condition": "${ if (.checkSyncResultl) then .checkSyncResultl == \"in-sync\"
else null end }",
"transition": {
"nextState": "createVPN"
}
}
]I
"defaultCondition": {
"end": {
"terminate": true
}
}
}I
{
"name": "syncFrom",
"type": "operation",
"actions": [
{
"name": "syncFrom",
"retryRef": "Default",
"functionRef": {
"refName": "NSO.RestconfPost",
"arguments": {
"input": {
"path": "restconf/operations/tailf-ncs:devices/device=${ .deviceOName

}/sync-from"

}I
"config": {
"resourceId": "${ .nsoResource }"

}
}I

"actionDataFilter": {
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"results": "${ if (.data) then .data | .\"tailf-ncs:output\".result else
null end }",
"toStateData": "${ .syncFromResultO }"
}
}I
{
"name": "syncFrom",
"retryRef": "Default",
"functionRef": {
"refName": "NSO.RestconfPost",
"arguments": {
"input": {
"path": "restconf/operations/tailf-ncs:devices/device=${ .devicelName
}/sync-from"
}I
"config": {
"resourceId": "${ .nsoResource }"

}
}I
"actionDataFilter": {
"results": "${ if (.data) then .data | .\"tailf-ncs:output\".result else
null end }",
"toStateData": "${ .syncFromResultl }"

}

] 4

"transition": {
"nextState": "createVPN"

"end": {
"terminate": true
}I
"name": "createVPN",
"type": "operation",
"actions": [
{
"name": "createVPN",
"retryRef": "Custom",
"functionRef": {
"refName": "NSO.RestconfPost",
"arguments": {
"input": {
"data":
i e ittt X CECT 2 i T N i e e e S  ea XGEA ei  ET

’

"path": "restconf/data/13vpn:vpn"
}I
"config": {
"resourcelId": "${ .nsoResource }"
}
}
}I
"actionDataFilter": {
"results": "${ if (.status) then .status else null end }",
"toStateData": "${ .createServiceResult }"

"retries": [
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"name": "Default",
"delay": "PT30S",
"multiplier": 2,
"maxAttempts": 4

"name": "Custom",
"delay": "PT10S",
"multiplier": 1,
"maxAttempts": 2
}
] 4

"version": "1.0",
"functions": [
{
"name": "NSO.RestconfPost",
"metadata": {
"worker": "cisco.nso.v1.0.1"
}I
"operation": "cisco.nso.v1l.0.l.restconf.Post"
}
]I
"description": "",
"specVersion": "0.9"

}

CWM 5 L ¥ Cisco NSO TEAARH 2R E2GD 720DV 7NV T — 7 7 o —DFELTHIEICEET
HERBRFIRIZONWTIE, AX— T v 7 A R[EGE 22 LTI,

Cisco Crosswork Workflow Manager1.1 7—% 2 O— k& HA F .


https://www.cisco.com/c/en/us/td/docs/net_mgmt/cisco_workflow/b_cisco-crosswork-workflow-manager-get-started-guide-1-1.html

=9 7a—0fEFa—rUTL |
B oo on—oxs

. Cisco Crosswork Workflow Manager 1.1 7—% 7 O—{ER&EH A F



BERICDOWT

CORF2IAVMNEI, RKEVRAOARITRF 2 AV MNDSEMRTT, YV IBHRICODEXLTIE
. BERBRIBEFAT. ZEBRICTZ Y 77— DHD. UV IEOR-IHBEI/LTEThTWNS
BEFHDEITEEZCTELIEZD, HBLETHLEZNMREBDFTIDT, IEXLBABICDL
TIKETAIPMDRF AV M ESELESZL,



