JPLU

Common Workflow Service

Standards Based Solution for Managing Operational Processes

Galen Hollins

Jet Propulsion Laboratory,
California Institute of Technology

© 2017 California Institute of Technology. Government sponsorship acknowledged.



Overview JPL

What is the Common Workflow Service (CWS)?

A standards based Business Process Management
(BPM) solution for executing and managing mission
operations processes.

Developed under the Multimission Ground System and Services NASA program.
MGSS is the NASA Program responsible for the management, implementation,
maintenance and operation of the Advanced Multi-Mission Operations

System (AMMOYS).
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https://ammos.jpl.nasa.gov/aboutAmmos/

Need for Workflow Solutions at JPL JPUL

Automation and monitoring of operational processes
« Scientific data pipelines
« Other automation

Standardized way to do things
« Shared, collective benefit of productivity

« Understandability

Maintainability across developers and projects
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Points to Consider JPL

Distributed processing, performance constraints

Both short and long-running tasks

Wide variety of workflow types

Agile process development/modification
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Software Design Approach JPL

1. Adhere to current BPM industry standards
e  BPMN2.0

2. Leverage existing BPMS solutions
* Investigated open-source solutions.
 Selected Camunda BPM (http://camunda.org)

3. The design must be flexible to support a wide variety of use

cases
. Scalable architecture to allow for use cases with different
performance requirements
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Example Mission Data Flow JPL

EDR - first order product (NASA Level 0)
RDR - derived product (NASA Level 1+)
«4**+* FElfile delivery path

[ ] Server
[ 1 Application process
Rover Telem [_1 MIPL product Customer
e 1 PDS Archive access point
Ground Telem Data
Tolanil oods | MIPL'SEDR EDR
System w Generator
l EDR Quick-look Display

Mosaic RDR Processing 3-D Terrain RDR Processing

EDR, ROR RDR

[ Science Teams Rover Navigators ]

EDR, RDR

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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@ Typical Product Generation Pipeline JPL

Telemetry

1§

EDR
Generation
(4,5.6)

Consumers

1 - Rover Planners (RSVP)
2 - Activity Planners (SAP)
3 - IDD Planning (RSVP)

4 - MIPL Catalog & ATLAS

v

Radiometric Geometric 5 — Science (local)
Correction =9 Correction 6 — Science (remote)
(4) (4) 7-PIO & S8V
E
Geometric Stereo XYZ 3-D Terrain 3-D Terrain
Correction —# Correlation Maps Wedges Mesh
(4) (4) (2,4,5) (2,4) (1,2346)
Surface
Roughness
(1,2,34)
v " ;
Range Reachability Surface Slope
Maps Maps - Normal - Maps
(1,234,6) (1,2,34.6) (1,2,34,5,6) (1.4)
Quicklook Solar Energy
Display > Maps
(7) (1.4)
Pointing Mosaics
Correction » (1.2457)
(4)

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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@ Typical Product Generation Pipeline JPL

Telemetry

EDR
Generation
(4,5.6)
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3 - IDD Planning (RSVP)

4 - MIPL Catalog & ATLAS
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Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006

© 2017 California Institute of Technology. Government sponsorship acknowledged.




@ Typical Product Generation Pipeline JPL
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Telemetry

EDR
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(4,5.6)
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1 - Rover Planners (RSVP)
2 - Activity Planners (SAP)
3 - IDD Planning (RSVP)

4 - MIPL Catalog & ATLAS

v

Radiometric Geometric 5 — Science (local)
Correction =9 Correction 6 — Science (remote)
(4) (4) 7-PIO & S8V
E
Geometric Stereo XYZ 3-D Terrain 3-D Terrain
Correction [—# Correlation Maps Wedges Mesh
(4) (4) (2,4,5) (2,4) (1,2346)
Surface
Roughness
(1,2,34)
v " ;
Range Reachability Surface Slope
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Display > Maps
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Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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@ Typical Product Generation Pipeline JPL
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Example Data Products JPL

Mosaic

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Example Data Products JPL

Polar Projection

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Example Data Products JPL

XYZ Image Range Image

— | —

Source: JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 111, E02S02, doi:10.1029/2005JE002462, 2006
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Overview JPL

What is the Common Workflow Service (CWS)?

A standards based Business Process Management
(BPM) solution for executing and managing mission
operations processes.

CWS =
BPMN Engine (Camunda BPM)
+

Customized BPMN 2.0 Modeler
+

Monitoring and Management Web Applications (CWS + Camunda)

*AEEIicabIe to Elanetarx and science SDS Erocessing EiEeIines= and many other use cases
14
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Architecture JPL
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Overview JPL

USER

CWS Eclipse CWS Web

Modeler Console External Initiator

| DatABASE |

CWS “Worker” 1

SCALING of
1-to-many
workers
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Overview JPL

CWS Eclipse CWS Web

Modeler Console External Initiator

Camunda “clustered” setup

| DatABASE |

Wl Applications

Clustered

CWS “Worker” 1 Process Engine

SCALING of
1-to-many
workers

Shared Database
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Modeling a Process Definition JPL

Model a process, using CWS modeler application

L deep_dive_lstereo L deep_dive_inverter_process 4/ deep_dive_mask ./ PROVIDE pipeline b deep_dive_lin_rad 23

Start Event

QEnd Event

Throw Event
Catch Event

«0» Baundary Event

CWS Eclipse h 2 ——
Modeler >_’<i_>L’O —
K > Other

P-] Command Line
Execution

# Bow Up

& Log Message

3 Send Emai

8 seen

Design| Source

[ Properties £2
B] service Task “feed rstereo”
= output
Field Injections @0
Extensions
Input/Output
Connector INPUT PARAMETERS:
Command Line Execution

(both stdout and stderr from the command-line program)

Command: cp ${outDir}/irad.VIC S{initiatorsDir}/rstereofinput/irad.vIC

produces... XML BPMN 2.0
Process Definition

18
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Creating a Process Definition

JPLU

Process Modeler GUI — drag and drop process modeling

enn Resource - /dema/398f_pres.bpmn - Eclipse Platform - fUsers/awtinio/cws/ app/Cantents/MacOs, "

- BT e =TT TR | | | Il 1o |- (. 5 | [Resource

5. Navigator B “na | msl_sdrgen_proc | imverter_proces | rad_gorrection - =n
- 3

[£] invertes_process. bamn
Intrtes_process.peg

[& mai_sdrgen_process bpmn
mai_edrgen_process.prg

&) print_env pesn
print_env.ang

& rad_correction_process bamn

L= Connectors.
L Tasks
Task

O Manual Task

rac_comrection_process.png .

& ras_correction_swresch_proces 2 ‘ £, User Task

TR —— Soon BPMN 2.0
%] project 9 auninass Rule Task

visane i l@MAIGRALS
) proect
il ;::Ir sres Bamn - e
_pres. pog | a

4] approval bpma e Start Event

approvel ang 0 End Bvent
R dured e rorom Evers

emaz. pg
] hellawarid. bamn Catch Event

hellowarld. pag - O Boundary Event
&) magicdraw. bpemn
=1 Ermcute Pogiam &

magicdraw.png gt

mal_edrgen_process
& msi_edrgen_srocess.bamn

mal_sdrgen_arocss. peg
) samale. bomn
[=] €nrmmand Line Execution

CWS-provided

Outtine 5 Tef==0 A Bow i
v e Unnamed Process. P
Service Tavk Tancwte Program B o semd e tasks
—= Unnamed Sequence Flow
) Unnamed Eng Event Z steem

Unnamed Start Bvent srer e

= Unnamed Sequance Fiow Design | Source

7 Servece Task “Execwte Program A

—= Unnamed Sequence Flow — -
Service Taik “Exseuts Progran € L Properties I ¢ T=a

s Unnamed Sequance Flow
o ] Service Task "Execute Program A™

Ganeral Csame as exirvaluel
i Instance suceess

Ustaner Girue’ o axitCode is one of the Success Exit Value)
Fiold Inrcticay stdowt

re—— Cstdout fren the eommand-line pregram

gt Sutput wedary

e Csbderr from the Command-fine program

sutput
Choth stdout and stdors from the command-fine program

Comemand Line Execution

INPUT PARAMETERS!

Cammand. Jusrloeal B a -aipha

7 wmi

|:?xm'l version="1.8" encoding="UTF-§"7>
<bpmn2:definitions xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance” xmlns:bpmn2="http://wew.omg.org/spec/BPMN/ 201
<bpmn2:process id="Process_1" iskxecutable="false"s
<bpmn2:serviceTask id="ServiceTask_2" camunda:class="jpl.cws.task.(mdlineExecTask"” name="Execute Program B"»
<bpmn?:extensionElementss
<camunda: field expression="true" name="throwOnfailures"/»
<camunda: field expression="false"” name="throwOnTruncatedVariable"/=
<camunda: field expression="ABORT_PROCESS" name="onPrelonditionFail"/>
<camunda: field nome="cmdline"s
<camunda: expressions/usr/local/bin/b -beta</camunda:expressions
</camunda: field>
</bpmn2:extensionElements>
<bpmn2:incoming=SequenceFlow_2</bpmn2:incoming=
<bpmn?:outgoing>SequenceFlow_3</bpmn2:outgoing>
</bpmn2: serviceTasks
<bpmn2: sequenceFlow id="Sequenceflow_3" name=
<bpmn2:endEvent id="EndEvent_1"s
<bpmn?:incoming=SequenceFlow_4</bpmn2:incoming>
</bpmn2: endEvent>
<bpmn2:startEvent id="StortEvent_1"-
<bpmn2: outgoing=SequenceFlow_l</bpmn2:outgoings
</bpmn2: startEvents
<bpmn?:sequenceflow id="SequenceFlow_1" name="" sourceRef="StartEvent_1" targetRef="ServiceTask_1"/>
<bpmn2:serviceTask id="ServiceTask_1" camunda:class="jpl.cws.task.(mdlineExecTask"” name="Execute Program A"
<bpmn?:extensionElementss
<camunda: field expression="true" name="throwOnfailures"/»
<camunda: field expression="false"” name="throwOnTruncatedVariable"/>
<camunda: field expression="ABORT_PROCESS" name="onPre(onditionfail "/
<camunda: field nome="cmdline"s
<camunda: expressions=/usr/local/bin/a -alpha</canunda: expressions
</camunda: fields
</bpmn2 :extensionElements>
<bpmn2:incoming>SequenceFlow_1</bpmn2:incoming>
<bpmn2:outgoing=SequenceFlow_2</bpmn2 :outgoings
</bpmn2:serviceTask>
<bpmn?2:sequenceFlow id="SequenceFlow_2" nome="" sourceRef="ServiceTask_1" torgetRef="ServiceTask_2"/>
<bpmn2:serviceTask id="ServiceTask_3" camunda:class="jpl.cws.task.(mdlLineExecTask"” name="Execute Program (">
<bpmn?:extensionElementss
<camunda: field expression="true” name="throwOnfailures"/>
<camunda: field expression="false"” name="throwOnTruncatedVariable"/=
<camunda: field expression="ABORT_PROCESS" name="onPre(onditionfail"/=

sourceRef="ServiceTask_2" torgetRef="ServiceTask_3"/>

19
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L(4) Project Explorer £2 = 0 || B test
-

P = diagrams

CWS Task Properties

[2] *simpleTest 52 [&) error_handling [2) call_act

|%] cs3_demo

[&] ews291

g

: Command Line Task

Qtad Euant

Design | Source

" Properties $2

E] Service Task "Command Line Task"

General

INPUT PARAMETERS:

Multi Instance

Listener

Field Injections
Extensions

Input/Qutput

Connector

Command Line Execution

Command:

Working Directory:

Success Value(s):

throwOnFailures:

Exit Event Map:

throwOnT...ariable:

Pre-condition:

onPreCon...ionFail:

sleep 240

/Users/ghollins/temp

true

Set to true if

e BpmnErrar

ABORT PROCESS

y what will happen If the task pre-candition doesn't pass

napping of key value pairs that specify events to take In the case of

Logging

eCK CR

[ ews331

DIT, 200

ASK

[&) deep_dive_in...

DOWN_PAYMENT

%] deep_dive_ra...

& cws331
oo Palette
[ Select

L Marquee
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Deploying a Process Definition

® 13 o - eppmerns x
€ T 8 s grelinaipl nmegon

me Shars

Jrps—
Deploy a proce ™ 47

< Browse

Choose BPMN model file from filesystem

| Bown e Loam)

0 compiesnd 0 tule o tases. s 0
Cancsi Ooen

% Instance Statistics

CWS Web
Console

Deploy a fgocess definition:

*_ Browse for BPMN file...

Deployed Process Definitions

Status Refresh Rate Sseconds Hide All Suspended Pracesses
Configuration
e Name: & Key % Version? Workers Status$ Instance Statistics
R deep_dive_inverter_process 2 actiye  PeNding: 0, running: 0, completed: 4, failed: 0, failed-start: 0

desp_dive.in_rad deep_dive_lin_rad active  PENAIng: 0, running: 0, completed: 4, failed: 4, failed-start: 0

deep_cive Isterso ek el actiye  PENGing: 0, running: 0} , failed: 0, failed-start: 0

deep._dive_mask doop.dive_mask pending; 0, running: 0, completed: 2, failed: 0, failed-start: 0

RAD Process deep_dive_rad pending: 0, running: 0, completed: 4, failed: 0, failed-start: 0

RAD Sirwich Process deep_dive_rad._streich pending: 0, running: 0, completed: 4, failed: 0, falled-start: 0

deap_dive_register deep.dive_register pending: 0, running: 0, completed: 3, failed: 0, failed-start: 0

doop_dive.raterao deep_dive_rstereo pending: 0, running: 0. completed: 3, failed: 0, failed-start: 0

21
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Deploying a Process Definition JPL

Click on Deploy button

CWS Web
Console

Deploy a process definition:

~*_ Browse for BPMN file...

Deployed Process Definitions

Status Refresh Rate § seconds - Hide All Suspanded Processes

Key & Version § Workers Status$ Instance Statistics

deep_dive_inverter_process view active

deep_dive_lin_rad active

deep_dive_Istereo v active

pending; 0, running; 0, completed: 2, failed: 0, failed-start: 0
]
pending: 0, running: 0, completed: 4, failed: 0, failed-start: 0
e
pending; 0, running: 0, completed: 4, failed: 0, failed-start: 0
]
pending: 0, running: 0, completed: 3, failed: 0, failed-start: 0
I

pending: 0, running: 0, completed: 3, failed: 0, failed-start: 0

deep_dive_mask 2 active
deep_dive_rad

deep_dive_rad_stretch active
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Deploying a Process Definition JPL
-

Process Definition is now deployed

CWS Web
Console

Deploy a process definition:

~*_ Browse for BPMN file...

Deployed Process Definitions

Status Refresh Rate § seconds - Hide All Suspanded Processes

deep_dive_Istereo pending: 0, running: 0 led: 0, failed-start: 0

deep_dive_mask pending: 0, running: 0, completed: 2, failed: 0, failed-start: 0

deep_dive.rad ,  Pending: 0, running: 0, completed: 4, failed: 0, failed-start: 0

deep_dive. rad._stretch pending: 0, running: 0, completed: 4, faled: 0, failed-start: 0

. pending: 0, running: 0, completed: 3, failed: 0, failed-start: 0

T pending: 0, running: 0, completed: 3, failed: 0, failed-start: 0
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Workers

' CWS “Worker” 1 |
Workers ready to
SCALING of

1-to-many run some processes
workers
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Process Initiation

How does a process start?
Process initiation can occur in a multitude of ways...
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator

o
<
=
y—
-
(V2]
L
[a's

Java API

Custom internal Initiator
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator

o
<
=
y—
-
(V2]
L
[a's

Java API

Custom internal Initiator

database
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator

o
<
=
y—
-
(V2]
L
[a's

Java API

Custom internal Initiator

database message
broker
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator

o
<
=
y—
-
(V2]
L
[a's

Java API

Custom internal Initiator

database message Web service
broker
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator

o
<
=
y—
-
(V2]
L
[a's

Java API

Custom internal Initiator

—- .l y ete...

database message Web service
broker
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Process Initiation

Process initiation can occur in a multitude of ways...

External Initiator

o
<
=
y—
-
(V2]
L
[a's

Java API

Custom internal Initiator

—- .l y ete...

database message Web service
broker
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I\

s Process Monitoring and Management JPL

CWS Web
Console
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@ Deploying and Executing Process JPL

® © ® [y cws- Deploymens x

€ © C O hitpsyjews1.jpl.nasa gov:38443/cws-uijdeployments

Q

EE==T
Deploy a process definition:

Hide All Suspended Processes

Totals:

pending: 65, running: 0, completed: 320376, failed: 23, failed-start: 16

+ Instance Statistics

HH HHH
1111
ffgég
1
1034 L
kil ki
iLEEL

pending: 0, running: 0, completed: 132, failed: 10, failed-start: 0

jpending: 6, running: 0, completed: 3, failed: 0, failed-start: 4

E

Workers

Snippata | Browse for BPMN file..

Initiators

Logs Deployed Process Definitions

Processes
Status Refresh Rate 5 seconds v

Configuration

Documantation
Name % Key % Versioré Workers Status
CommandLineProcess m
CommandLineProcess
SimpleTest_ID3 SimpleTest_ID3 1 m active
SimpleTest_ID4 SimpleTest_ID4 1 active
SimplaTest_ID5 SimpleTest_ID5 1 view active
SimpleTest_ID6 SimpleTest_ID6 1 active
SimpleTest_ID7 SimpleTest_ID7 3 m active
SimpleTest_ID8 SimpleTest_ID8 1 view active
CommandLineProcess SimpleTest_ID 1 m active
Trigger_ID1 Trigger 1 m active

can be done through the web

console as well**

** Typical process executions are triggered

automatically via event listeners

the web based console

/ \/ \ / \ \ e
‘ ® 00O | [reiReports x | [@cWSjows  x { NewTab % ' X,Requirement: % ' G diypopcorn c % | EgcamundaTa: x | NLAMMOS Com: x || = ¥

€ - C |8 https://mipldevlinux?.jpl.nasa.gov:9443 fcamunda/app/tasklist/default/#/

Start a proceSS Search by process name, case sensitive.

@ Click on the process to start.

Geometric Correction Process

Group 398F Sample Process

Inverter Process

MSL EDR Generation Process

Radiometric Correction Process

Radiometric Correction With Stretch Process

35
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Deployments

Workers

Snippets

Initiators

Logs
== ]
Configuration

Documentation

Monitoring and Management

Processes

Filters:

Process Definition:

Select PD

Showing 1 - 100 (out of 100)

Select

Initiator

priority = 10, timer fire #100

priority = 10, timer fire #99

priority = 10, timer fire #89
priority = 10, timer fire #95
priority = 10, timer fire #96
priority = 10, timer fire #30
priority = 10, timer fire #86
priority = 10, timer fire #87
priority = 10, timer fire #92

nrinrity = 10 timer firs #Q1

Definition Key$

test

test

test

test

test

test

Status:

Failed

@ Complete

Running
Pending

Disabled

Proc Inst ID

111194d3-9324-11e7-9d05-784f437c8140

105¢282a-9324-11e7-9d05-784437c8140

Oede7cf2-9324-11e7-9d05-784437c8140

0df5fd9a-9324-11e7-9d05-7841437c8140

0df6bff4-9324-11e7-9d05-784f437¢c8140

0c58ef43-9324-11e7-9d05-7841437¢8140

0b183175-9324-11e7-9d05-7841437c8140

0b660363-9324-11e7-9d05-784f437¢8140

0b176e1b-9324-11e7-9d05-784f437c8140

NAFARRAF-QRD4-11a7-QdANK-7TRAFARTARTAN

-
-

Status
fail

fail

fail
fail
fail
fail
complete
fail
complete

ramnlata

Schedule Queued Time $

Sep 6, 2017 9:52:25 AM

Sep 6, 2017 9:52:25 AM

Sep 6, 2017 9:52:23 AM
Sep 6, 2017 9:52:24 AM
Sep 6, 2017 9:52:24 AM
Sep 6, 2017 9:52:23 AM
Sep 6, 2017 9:52:23 AM
Sep 6, 2017 9:52:23 AM
Sep 6, 2017 9:52:23 AM

Qan R 2N17 A:52:93 AM

Created Date:

Started on Worker
128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

128_149_86_225_408224125_1504716288556

198 140 RR 29K ANRDDA195 1RNA71RIRARAR
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Process Start
Sep 6, 2017 9:54:37 AM

Sep 6, 2017 9:54:36 AM

Sep 6, 2017 9:54:32 AM
Sep 6, 2017 9:54:32 AM
Sep 6, 2017 9:54:32 AM
Sep 6, 2017 9:54:29 AM
Sep 6, 2017 9:54:27 AM
Sep 6, 2017 9:54:27 AM
Sep 6, 2017 9:54:27 AM

Ken R 2N17 Q'R415 AM

Process End
Sep 6, 2017 9:54:38 AM

Sep 6, 2017 9:54:36 AM

Sep 6, 2017 9:54:33 AM
Sep 6, 2017 9:54:32 AM
Sep 6, 2017 9:54:32 AM
Sep 6, 2017 9:54:30 AM
Sep 6, 2017 9:54:48 AM
Sep 6, 2017 9:54:28 AM
Sep 6, 2017 9:54:47 AM

San R 2N17 Q'RA'3R AM
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Deployments

Logs

Workers
Snippets Filters:
Initiators Process Definitions
All Process Definitions
Processes

Configuration

Documentation

-

Showing 8 most recent matching rows

Show/Hide Additional Columns:

Time Stamp

2017-09-06T16:54:47 9282

2017-09-06T16:54:43.922Z

2017-09-06T16:54:39.920Z

2017-09-06T16:54:35.917Z

2017-09-06T16:54:31.914Z

2017-09-06T16:54:27.9112

2017-09-06T16:54:27.9102

2017-09-06T16:54:27.910Z

CWS Host

-
-

Process Instances Log Level
0b183175-9324-11e7-9d05-78 Trace
Debug
Information
Warning
Error
CWS Worker ID Log Level Thread Name
CWS Host Thread Name

128.149.86.225

128.149.86.225

128.149.86.225

128.149.86.225

128.149.86.225

128.149.86.225

128.149.86.225

128.149.86.225

pool-2-thread-6
pool-2-thread-6
pool-2-thread-6
pool-2-thread-6
pool-2-thread-6
pool-2-thread-6
pool-2-thread-6

pool-2-thread-6

Process Definition Key

Proc Def Key

test
test
test
test
test
test
test

test

Monitoring and Management

Search by Keyword

earch...

Start Date:

mm-dd

End Date:

y-mm-dd

=

Refresh the logs every 10 seconds ¥

Process Instance ID

Message

ENDING...

Sleeping... (16000 out of 20000 ms)
Sleeping... (12000 out of 20000 ms)
Sleeping... (8000 out of 20000 ms)
Sleeping... (4000 out of 20000 ms)
Sleeping... (0 out of 20000 ms)
Dice roll came up 0/ 10

STARTING...
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Monitoring and Management

Another Fa

Another Failing Process m

Version 1

Running Instances %

Service Task

« of the selected version: 4

« of all versions: 4

e Select a filter StartEvent
Fiter ©

Intermediate Timer Event

|“5taft‘ce / Incident -
counter S
oULe indicator
Process Instances Called Process Definitions Job Defini = Order approved? =
& & ves f2)
Persist Order Approve Order Prepare Pizza
State D start Time Business Key
Pizza prepared
[ ] 6041 e5-11e5- 2015-06-12T11:28:00
® 5-11e5 2015-06-12T11:28:00
Send Rejection
Email
state Activity Configuration Action Crder rejected
Active Service Task async-continuation sscamunda tasklist Ocreatetask  Elstartprocess fLdemo & -
Active Intermediate Timer Event timer-intermediate-transitiol €3 Create a filter = createdv © == . Add Comment &
3 .
My Tasks Assign Approver
50 Invoice Receipt
B Set follow-up date A in3days %X M Add groups A Demo Demo %
My Group Tasks invoice Receipt B
M 8 minutes ago emo Demo Form  History  Diagram  Description
A in 3 days
Accofinting Involce Amount: Involce Numl
30€ GP T 10 should approve this invoice?
v Filter
John# Tasks results —
Assign Approver at Pizza for Everyone Inc
H Invoice Receipt H
Filters P Amount Task view
M 8 minutes ago 2 Demo Demo
Ty STESES #1n3days 30€
Involce Amount: Involce Number: Invoice Number
30€ GPFE-23232323
Peter's Tasks - GPFE-23232323
A 3
i s pprover:
Assign Approver q
All Tasks

Invoice Receipt

Who should approve this invoice?
M 9 minutes ago 2 pDemo Demo
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Code Snippets

Executable Code

Deployments

Workers CWS provides a mechanism to execute custom code snippets that return a String from BPMN definitions.
This is useful, for example when you want to dynamically inject values such as email addresses, command-line arguments, etc.. into various aspects of your existing BPMN tasks.

In order to call a method you define, use the following syntax in your BPMN model

${cws.methodName ( [<method_params>...])}

Logs

Processes For example, here's a line task that uses arguments:

Gonfigura /path/to/program.exe -argl=${cws.getArgl('data', processVarl)} -arg2=${cws.getArg2()}

Documentation

Edit the below code to add or modify methods that are available to your BPMN processes:
jpl.cws. core. code;

jova.util.”;
java.util.regex.*;
java.io.";

CustonMethods CwsCodeBase {
String echo(String argl) {

argl;

String heyYou(Q) {
“hey you!";

List<String- foo(String s30bject, String s3BucketName) {
List-String- partners ArrayList-String-O;
partners;

String getRandUuidQ) {
UUID. randomUUIDQ) . toString();

Reload Editor with Last Successfully Compiled Code
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Code Snippets Example Usage  JPL

In order to call a method you define, use the following syntax in your BPMN model:

${cws.methodName( [<method_params>...])}

For example, here's a command line execution task that uses dynamically generated arguments:

/path/to/program.exe -argl=${cws.getArgl('data’', processVarl)} -arg2=${cws.getArg2()}

Command Line Task
O “‘ “

Edit the below code to add or modify methods that are available to your BPMN processes: Start Event
jpl.cws.core.code;

java.util.”;

java.util.regex.”;

java.io.*;

Design | Source
1and Line Task"
INPUT PARAMETERS:
Command: echo ${cws.heyYou()}

CustomMethods CwsCodeBase {
String echo(String argl) {
argl;

String heyYou() {
"hey you!";

List<String- foo(String s30bject, String s3BucketName) {
List<String- partners ArraylList<String-Q);
partners;

String getRandUuid() {
UUID. randomUUID() . toString();
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CWS Features Summary JPL

Process Execution Engine
«  BPMN 2.0 execution engine
* Orchestration of automated tasks AND user tasks

Drag and Drop Process Modeler
» Library of Common Tasks

Human/User Task Management
« Handles life cycle of human tasks (assigning, claiming, completing, etc...)

Distributed and Load Balanced
» Execution of processes can be distributed across computing nodes/workers

Event-based Process Initiation
» Plug-in architecture where custom event listeners can be implemented and plugged-in.

Web-based Control and Management Interface

Security Features
* Pluggable authentication model
« Secured connections
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CWS Future Work JBU

 Move away from Eclipse modeler, and go with
Camunda / Web modeler

« QOut-of-the box components and installation for
external tasks
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JPLU

Demo
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Contact Info JPLU

Galen Hollins (CWS Task Lead / Software Engineer)

Jet Propulsion Laboratory
California Institute of Technology Pasadena CA

Galen.A.Hollins@ipl.nasa.gov

Jim Wood (CWS Software Engineer)

Jet Propulsion Laboratory
California Institute of Technology Pasadena CA

James.F.Wood@jpl.nasa.gov

Adrian Tinio (MGSS IDS System Engineer)

Jet Propulsion Laboratory
California Institute of Technology Pasadena CA

Adrian.W.Tinio@jpl.nasa.gov
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JPLU

Questions/Comments
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