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In this

TIP
Useful

2.2) Getting started

section, you will learn how to:

prepare development environment
create new project

launch demo

configure and launch bot

and many more

materials and technologies used to development and run EasyRPA projects:

Lombok - java library that converts annotations to java code

Maven - project management and comprehension tool

Git - distributed version control system

Docker - platform for developers and sysadmins to build, run, and share applications with containers
IntelliJ IDEA - IDE written in Java for developing computer software

Selenium - web-browser automation tool


https://projectlombok.org/
https://maven.apache.org/
https://github.com/git
https://docs.docker.com/docker-for-windows/install/
https://www.jetbrains.com/idea/
https://www.selenium.dev/

(v. 2.2) Development Environment Setup

Install JDK

Install Maven

Install Git

Install IDE

Install Lombok Plugin

Add Certificate to Truststore

Install JDK

As Java project, EasyRPA required JDK installed. Currently we are supporting minimal java version 8. We recommend to use Oracle
JDK 8. Ensure JAVA_HOME environment variable is set and points to your JDK after install.

Install Maven

EasyRPA uses Maven for project building. You can download Apache Maven from official site. Extract distribution archive in any
directory and add the unpacked distribution’s bin directory to your user PATH environment variable. Refer to Installing Apache
Maven documentation for details.

Install Git

Git is great tool to version control. You can get installer for you OS here.

Then you will need to configure your local Git installation to use your GitHub credentials. Start command line and run commands:

git config ——gl obal user.nane “github_usernane”

git config ——gl obal user.enmil “enmil_address”

1. Replace github_username and email_address with your GitHub credentials.

1 The IDEA environment contains Git plugin by default and you can use this feature for RPA development instead of
downloading Git from site.

Install IDE

Though it's possible to work with EasyRPA in other IDEs, we recommend starting your acquaintance with IntelliJ IDEA Community
Edition IDE. Get installer here.

Install Lombok Plugin

Lombok plugin for IDEA provides more convenience in writing your code. You can check all its features on the official site.

Start Intelli] IDEA IDE. Go to File Settings menu:


https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Development+Environment+Setup#id-(v.2.2)DevelopmentEnvironmentSetup-InstallJDK
https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Development+Environment+Setup#id-(v.2.2)DevelopmentEnvironmentSetup-InstallMaven
https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Development+Environment+Setup#id-(v.2.2)DevelopmentEnvironmentSetup-InstallGit
https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Development+Environment+Setup#id-(v.2.2)DevelopmentEnvironmentSetup-InstallIDE
https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Development+Environment+Setup#id-(v.2.2)DevelopmentEnvironmentSetup-InstallLombokPlugin
https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Development+Environment+Setup#id-(v.2.2)DevelopmentEnvironmentSetup-AddCertificatetoTruststore
https://www.oracle.com/java/technologies/javase/javase-jdk8-downloads.html
https://www.oracle.com/java/technologies/javase/javase-jdk8-downloads.html
https://maven.apache.org/download.cgi
https://maven.apache.org/install.html
https://maven.apache.org/install.html
https://git-scm.com/downloads
https://www.jetbrains.com/idea/download/
https://projectlombok.org/

gy PRl Edit View Mavigate Code Analyze
Mew »
= Open...
.1'“; Open Recent L4
i Close Project
= Settings... Ctrl+Alt+5
B Project Structure... Ctrl+Alt+Shift+5
% File Properties >
£ H saveall Ctrl+S
™ S Reload All from Disk Ctrl+ Alt+ Y
- Invalidate Caches / Restart...
IE Manage IDE Settings r
E Mew Projects Settings L4
= Export E
Print...

Power Save Mode

Exit

Select Plugins on the left panel, type lombok in search field and press Enter.

Installed Q

Lombok

490 43 Michail

Install

Plushnikov

Tools integration  0.30-2020.1 wron, 01, 2020

Plugin hemepage »
Intelli) Lombok plugin

GitHub | Issues | Donate ( PayPal )
A plugin that adds first-class support for Project Lombok

Sponsors

(® codestream

Settings
- Plugins Marketplace

Appearance & Behavior O Lombok

Keymap Search Results (14) Sort By: Relevance «

Editor

e [

4 9M 1r4.3 Michail

Version Control

Build, Execution, Deployment
Jpa Support

Languages & Frameworks

Lo + 683K 1r4.8 https

Tools
Hrisey Plugin
+ 17,2K Macigj Gorski
Mateu MDD
& 39K Miguel Pérez
AgileCodeWriter
JsonToPojo
4 555 w1 4.5 Viadislav
EnumMdGenerator
+ 13K gitee

a MyBatis Builder
?

Discussing code is now as easy as highlighting a block and typing a
comment right frem your IDE. Take the pain out of code reviews and
improve code quality. Try it free!

Features

® @Getter and @Setter

® @FieldNameConstants

® @ToString

® @EqualsAndHashCode

® @AllArgsConstructor, @RequiredArgsConstructer and
@MohrgsConstructor

® @log, @logdj, @logdj2, @SH4), @K5H4), @CommonsLog,
@JBossLog, @Flogger, @Customlog

® MNata

Cancel Apply

Click Install button for Lombok and restart IDE.



Switch annotation processing on:

Settings x
- annota Build, Execution, Deployment * Compiler > Annotation Processors For current project
Editor + - Enable annotation processing
UuE Siyie
Java Default © Obtain processors from project classpath
N Maven default annotation process Rzt
=
Groovy
JSON Use --processor-module-path compiler option (for Java 9 and later) (2
Markdown
VAML Store generated sources relative to: o Meodule output directory Module content root
Inspections Preduction sources directory: generated
* Inlay Hints
Java Test sources directory: generated_tests
Intenticns Annotatien processors:
* Version Control Processor FQ Name +
Mercurial
* Subversion Compiler will run all automatically discovered processors
Presentation
* Build, Execution, Deployment
* Build Tools
~ Maven Annotation processor options:
Importing Option Name Value +
~ Compiler
Mo processer-specific options configured
B
Async Stack Traces
Lombok plugin
? “ Cancel Apply

Add Certificate to Truststore

1. Import the certificate to the truststore

<JAVA_HOME>/ j aval bi n/ keyt ool -keystore <JAVA HOVE>/javal/jre/lib/security/cacerts -inport -file
easyRpaCertificate.crt -alias easyRpa

2. You will be asked to enter keystore password.
Java: The initial password of the "cacerts" keystore file is "changeit".
3. If the key already exists and/or it's not correct, so you need to delete that alias:

<JAVA_HOVE>/ j aval bi n/ keytool -delete -alias easyRpa -keystore <JAVA HOVE>/javal/jre/libl/security
/cacerts
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EasyRPA Control Server instance
Setup maven to use EasyRPA nexus
repositoryproject
Generate project from archetype
Build and run locally
Adding RPA code
Setup node
Setup module run configurations
® StandaloneConfigurationModule
® DevelopmentConfigurationModule
® Run Automation Process in cooperate with Control
Server
® Deploy on control server
® Deploy on Control Server manually
® Upload AP zip package

EasyRPA Control Server instance

All stuff you need to use during development process are coming together with Control Server installation in onboard nexus:

{D Nexus URL

https://<cs url>/nexus/#browse/browse:easyrpa:org%2Ftest%?2Fap-test

(rj Browse - Mexus Repository Man:= X

&« C Y @& 10.224.0.50/nexus/#browse/browse:easyrpaiorg%2Ftest%2Fap-tast w B O 0 6 ﬁ

Sonatype Nexus Repository Manager P | Sign i
055 3.261-02 e & © M signin

rowes E Browse / £ easyrpa

O Welcome

HTML View Advanced search...

Search :
—[= Ibagroup
.

™ alate f -
+- [ easy-rpa-ap-archetype [ Delete folder

+- [ easy-rpa-ap-export-plugin

+- [ eazy-rpa-be-communication
+- [ easy-rpa-control-server-apl
+-[5 easy-rpa-engine

+- [ easy-rpa-engine-api

+- [ eazy-rpa-flexicapture-client
+- [ easy-rpa-Java-agent

+- [ easy-rpa-node-communication
+-[= eazy-rpa-parent

4[5 easy-rpa-ul-automation
+-[= easy-rpa-utlls

+-[= samples

[ ¢p Maven-metadata.xm

maven-metadata. xml.mds

maven-metadata.xml.shal

+ 5 org

Refer to the installation guide to obtain development CS instance or use an existing to which you have an access.


https://confluence.dc-iba.by/display/EAS/Installation+guide
https://localhost/nexus/#browse/browse:easyrpa:org%2Ftest%2Fap-test

Setup maven to use EasyRPA nexus repositoryproject

Open your maven settings.xml ( under ~/.m2 on linux or C:/Users/<your user>/.m2 on windows), and add maven repository from
the provided templates:

For server maven authentication if you are planning to deploy your Automation Process jar code on CS's nexus:

<servers>
<server>
<i d>easy-r pa- nexus</i d>
<user name><CS nexus depl oynent user ></user name>
<passwor d><CS depl oynent passwor d></ passwor d>
</ server>

</ servers>

Control Server maven repository for artifacts access:

<profil es>
<profile>
<i d>easyr pa</id>
<repositories>
<repository>
<i d>easy-r pa- nexus</id>
<url >htt ps://<CS UTR>/ nexus/ reposi tory/ easyrpal </ url >
</repository>
</repositories>
<pl ugi nReposi tori es>
<pl ugi nReposi tory>
<i d>easy-r pa- nexus</i d>
<url >https://<CS UTR>/ nexus/ repository/ easyrpal </ url >
</ pl ugi nReposi tory>
</ pl ugi nReposi tori es>
</profile>
</profiles>
<activeProfiles>
<activeProfil e>easyrpa</activeProfile>
</ activeProfiles>

Generate project from archetype

We are going to use maven easy-rpa-ap-archetype to create a new project from a template. Use the following command to run
wizard:

mvn archet ype: generat e - Darchet ypeG oupl d=eu. i bagroup -DarchetypeArtifact|d=easy-rpa-ap-archetype -
Dar chet ypeVer si on=<easyRPA ver si on> - Dgr oupl d=<your project group id> -Dartifactld=<your project artifact
i d> - Dversion=<your project version> -DaddSecret=true

(D Make sure that you added Control Server root certificate into your java trust store.

The archetype generator will provide you pre-filed values for project generation:



CAWINDOWShsystem32iemd.exe

(default-cl generate-sources @

(default-cli) @

a lot of work...

automa a lot of work...

You can use the default or say N and run the wizard in interactive mode.

The result will look as following:

B E R - aptest

File Home Share View 0
« v » ThisPC » system (C) » _DEMO » ap-test » v O Search ap-test
v ap-test el MNarme Date modified Type Size
e package package File folder
ap src File folder
datastore | packagexml XML Document 1 KB
cecret | pom.xml XML Document 10 KB
v sre
main
test o
4 itemns =

Build and run locally

Open the generated project in IDEA:
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Eile Edit View MNavigate Code Analyze Refactor Build Run Tools VC5 Window Help ap-test [C:\_DEMO\ap-test] - Module java - Administrator — m] *
ap-test  src main  java  org  test  ap € Module AL | Add Configuration... = B Q
b Project = S 9 — porm.xrnl (ap-test) & Modulejava &
= >
£ v m ap-test C:\_DEMO\ap-test package org.test.ap; 1~ v 2
;' > .idea =
> package import ... =
~ srC 3
£}
- main @S1t4]
v jave @ApModuleEntry(name = "Sample Process", description = "Sample datastore description”)
v LH orgiestap > public class Module extends ApModuleBase implements ApModule {
€ Module
1 org test tasks st public TaskOutput run() throws Exception {
 Task return execute(getInput(), Task.class);
s Tesources }
Wl apm_run.properties
vault.properties X
- s st" prap > public static void main(String[] arg) {
(=
fr ApModuleRunner runner = new ApModuleRunner();
runner.launch(Module.class);
map-testiml
& packagexml b
pomxml }
> Il External Libraries
'@ Scratches and Consoles
©
=
T
=
&
)
=
g
E
=l
*
= T0DO @ & Problems B Terminal & Build () Event Log
= 1314 CRLF UTF-8 4spaces

Find the <Your Module> class and run it:

Eile Edit View MNavigate Code Analyze Refactor Build Run Tools VC5 Window Help ap-test [C:\_DEMO\ap-test] - Module java - Administrator — m] *
ap-test  src main  java  org  test  ap € Module AL | Add Configuration... = B Q
b Project = S 9 — porm.xrnl (ap-test) & Modulejava &
= >
£ v m ap-test C:\_DEMO\ap-test package org.test.ap; 1~ v 2
;' > .idea =
> package import ... =
~ srC 3
£}
- main @S1t4]
v jave @ApModuleEntry(name = "Sample Process", description = "Sample datastore description”)
v LH orgiestap > public class Module extends ApModuleBase implements ApModule {
€ Module
1 org test tasks st public TaskOutput run() throws Exception {
 Task return execute(getInput(), Task.class);
s Tesources }
Wl apm_run.properties
vault.properties X
- s st" prap > public static void main(String[] arg) {
(=
fr ApModuleRunner runner = new ApModuleRunner();
runner.launch(Module.class);
map-testiml
& packagexml b
pomxml }
> Il External Libraries
'@ Scratches and Consoles
©
=
T
=
&
)
=
g
E
=l
*
= T0DO @ & Problems B Terminal & Build () Event Log
= 1314 CRLF UTF-8 4spaces

The generated task class do not have any useful code. Let's add something you can play with.

Adding RPA code

11




Default setup of easyRPA nexus contains sample modules and codes you can play with:

(0 Browse - Nexus Repository Man- X

& C Y & 10.224.0.50/nexus/#browse/browse:easyrpa

Sonatype Nexus Repository Manager e
0SS 3.261-02

Browse -

= Browse / easyrpa
O Welcome
HTML View Advanced search
» Q Search & = eu

B oo
[E5 easy-rpa-ap-archetype

[ essy-rpa-ap-export-plugin

(= easy-rpa-be-communicatien

[E5 easy-rpa-control-server-apl

[ easy-rpa-engine

[F easy-rpa-engline-apl

[ essy-rpa-flexicapture-client

[ easy-rpa-java-agent

[5 easy-rps-node-communication
(= easy-rpa-parent

[F easy-rpa-ul-automation

[ easy-rpa-utls

—-[F= samples

= ap
i = easy-rpa-calculator-ap
+ [E5 easy-rpa-debtors-ap
5 easy-rpa-Involceplana-ap
+ = eagy-rpa-nip-ap
4 5 easy-ma-oracleforms-ap
i = easy-rpa-rdp-ap
+ [E5 easy-pa-sap-ap
4 [ essy-rpa-swing-ap

= eagy-rpa-debiors

[E5 easy-rpa-Involceplane
= easy-rpa-rdp
[ easy-rpa-samples-javadriver

Let's use sample tasks classes in our code to make a quick RPA module.

Add the following dependency into your project's pom.xml:

<dependency>
<gr oupl d>eu. i bagr oup. sanpl es. syst enx/ gr oupl d>
<artifactld>easy-rpa-custons-systenx/artifactld>
<version>1. 1. 0</ versi on>

</ dependency>

Click on pom.xml and reload the project.

Update your module with calling of RPA task:

12


https://confluence.dc-iba.by/display/EAS/RPA+Samples+Library

package org.test.tasks;

i nport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyr pa. engi ne. apfl ow. ApTaskBase;

i nport eu.ibagroup. easyrpa. engi ne.rpa.driver. DriverParans;

i mport eu.ibagroup. easyrpa. engi ne.rpa. driver.web. BrowserDri ver;
i mport eu.ibagroup. easyrpa. system cust ons. Cust onsAppl i cati on;

i nport eu.ibagroup. easyrpa. system cust ons. page. CheckPage;
import | onbok. extern.slf4j.Slf4j;

i nport org.openqa. sel eni um chrone. ChromeOpt i ons;

inmport java.util.HashMap;

@l f 4
@\pTaskEntry(name = "Sanpl e RPA Task", description = "EasyRPA qui ck Task")
public class Task extends ApTaskBase {

private BrowserDriver driver;

@fterlnit
public void init() {
driver = getDriver(BrowserDriver.class, new HashMap<Enum Object>() {{
put (Dri ver Par ans. Browser . SELENI UM NODE_CAPABI LI TI ES, new ChronmeQOptions());
IO
}

@verride
public void execute() {
Cust onsAppl i cation application = new CustonsApplication(driver);
CheckPage checkPage = application. open(get ConfigurationService().get("custonmes.url", "http://ww.gtk.
gov. by/ru/dol g-test-ru/"));
bool ean unpFound = checkPage. checkConpanyByUnp(" QA Company Inc.");
}

Run the task, it will fail with Selenium hub connection url:

13



Bl File Edit View MNavigeste Code Analyze Refactor Build Run Tools VCS Window Help ap-test [C:\_DEMO\ap-test] - Task,java - Administrator — O X
ap-test  src o main  java  org  test  tasks (€ Task  m init -~ Module = | » # G B Q
T Project = B = & — @ Taskjava E 3
E: ~ Maap-test C\ DEMOap-test 24 put(DriverParams.Browser.SELENTUN_NODE_CAPABILITIES, new Chre 3 ¥ 1 ~ vz
m e 25 Wi m
> object_storage 2 + =
> package . E
Yo 28 @override
~ main . .
~ Mjova 29 o public void execute() {
" orgiestap 3 CustomsApplication application = new CustomsApplication(driver);
& Module 31 CheckPage checkPage = application.open(getConfigurationService().get( key: "cus:
P orgiesttasks 32 boolean unpFound = checkPage.checkCompanyByUnp("Q&A Company Inc.");
€ Task e +
> = resources 34 o
[ test 55 i
java 5
> target
Run: Maedule o —
> 4 at org.openga.selenium.remote.RemoteWebDriver.startSession(RemotelebDriver. java:213)
n at org.openga.selenium.remote.RemoteWebDriver.<init>(Renoteleblriver.java:131)
_ at org.openga.selenium.remote.RemoteWebDriver.<init>(Remoteleblriver.java:144)
- at eu.ibagroup.easyrpa.engine.rpa.driver.web.BrowserDriver.<init>(BrowserOriver.java:70)
= = ... 24 common frames omitted
E & Caused by: java.net.ConnectException Createbreakpoint @ Failed to connect to localhost/@:0:0:0:0:0:0:1:4444
»'m:l — | 5 at okhttp3.internal.connectlen.RealConnection.connectSocket(RealConnection.java:247)
- at okhttp3.internal.connectlon.RealConnection.connect(Reallonnection.Jjava:165)
= » at okhttp3.internal.connection.StreamAllocation.findConnection(StreamAllocation.java:a57)
i at okhttp3.internal.connection.StreamAllocation.findHealthyConnection(StreamAllocation.java:135)
5 at okhttp3.internal.connection.StreamAllocation.newStream(StreamAllocation. java:114)
:' at okhttp3.internal.connectieon.ConnectInterceptor.intercept(ConnectInterceptor.java:42)
at nkhttn3.internal.httn.ReallIntercentorChain.oroceed(RealTntercentorthain. 1ava147)
» 4 Run TODO @ & Problems # 5: Debug Terminal  *% Build () Event Log
|ZI Al files are up-to-date (2 minute ago) 2324 CRLF UTF-8 4spaces

Setup node

You can setup Selenium server using selenium documentation, but the easiest way is to install and setup easyRPA node agent.

Go to control server nodes page and create a node for your machine:

= (m]
r m EasyRPA(0.1.13)/1.1-SNAPSHOT X +
&« C Y & 10.224.0.50/node-management h* g S o b6 » ﬁ :
| @ 6
° Node Management New Node X
“* Ping all iR
N Filter by text Name*
Q (:) Refrash Delete TEST_NODE
Description
D Name 4~ Description  Capabilities  Last Seen Status
@ Working Directory
[0 nopEz NODE2 ~ AP_RUN  12.10.202017:04 @ Down b ]
@ Capabilities
D NODE 2 NODE 3 AP_RUN 12.10.202017:04 @ Down 2 i
. Dedicated
@ D NODE 4 NODE 4 AP_RUN 12.10.202017:04 @ Down & [ ] »
A
e
Rows per page: 10 = 1-4 of 4 CREATE

14



https://www.selenium.dev/documentation/en/grid/purposes_and_main_functionalities/

Go to the node's features tab and switch SELENIUM_STANDALONE on, with port 4444, and make it dedicated to protect you
machine from CS runs:

r m EasyRPA (0.1.13)/1.1-SNAPSHOT- X +

< C {} @ 10.2240.50/node-management * B 0o
. Management / TEST_ ES @ ®
° Node Details < Back to list & oomoss (s Restart () Snutgown SELENIUM_STANDALONE X
-~ - - _ . VIEW FEATURE LOGS A1
Details Configuration Para ers ted Runs Features Node Logs
Q Enable
)
O Twenr
=
O  APPIUM_NODE Disabled @ ¢
[0 arRuN @ Enabled %)
A
[0  SELENIUM_HUB Disabled @ ¢
@ [J  SELENIUM_NODE Disabled © (¢
7 [J  SELENIUM_STANDALONE @ Enabled ¢

ms
nium

The node becomes available for CS:
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A Filt
Q

)

Node Management

g

@ @

Rl  CREATE NEW

S

@ [
o0 0 O O

(:) Refresh Delete
Name “f Description  Capabilities Last Seen Status
NODE 2 MNODE 2 AP_RUMN 13.10.2020 09:47 @ Down 2 i'
NODE 3 NCDE 3 AP_RUN 13.10.2020 09:47 @ Down 2 i'
MNODE 4 MNODE 4 AP_RUMN 13.10.2020 09:47 @ Down & i'
TEST_NODE |Dedicated NODE1 AP_RUN SELENIUM_STANDALONE  13.10.202009:47 @ Idle 4 c Q) i'

Rows per page: 10 = 1-4 of 4
P
Now you can run the AP using local senenim connection of your easyRPA node:
File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help ap-test [C:\_DEMO\ap-test] - Task.java - Administrator = O X
ap-test src  main  java org test  tasks € Task m init ~ Module + > 5 G m B Q
T Project = B T @ — @ Taskjava &
= . . - - : . Lm— R =
& Fgap-test C\ DEMOlzp-test put(DriverParams.Browser.SELENIUM_NODE_CAPABILITIES, new Chre 43 1 A v 3
. > [0 idea .
™ }}), m
> object_storage } z
¥ package o E
v e . @0verride
~ main . .
. v af public void execute() {
VJ oratests CustomsApplication application = new CustomsApplication(driver);
c,gwd'ui 31 CheckPage checkPage = application.open(getConfigurationService().get( ke "cus
v B orgdesttasks boolean unpFound = checkPage.checkCompanyByUnp("Q&A Company Inc.");
€ Task ¥
> 2 resources |
[ test i
Java
> target
Run: Module o —
> WARNING: An illegal reflective access operatilon has occurred
WARNING: Tllegal reflective access by com.cedarsoftware.util.io.Metaltils (file:/C:/Users/malashchenko/.m2/repository/com;
_ WARNING: Please consider reporting this to the maintainers of com.cedarsoftware.util.io.Metaltils
WARNING: Use --illegal-access=warn to enable warnings of further illegal reflective access operations
% it WARNING: ALl illegal access operations will be denied in a future release
Z & 17:10:54.133 [main] INFO eu.ibagroup.easyrpa.engine.service.impl.OneNodeExecutionServiceImpl - Started class org.test.tast
ol 17:10:59.327 [main] INFO eu.ibagroup.easyrpa.engine.apflow.ApTaskBase - closing driver: BrowserDriver: chrome on WINDOWS |
o - 17:18:59.869 [main] INFO eu.ibagroup.easyrpa.engine.service.impl.OneNodeExecutionServiceImpl - Finished class org.test.tas
. A 17:18:59.878 [main] INFO eu.ibagroup.easyrpa.engine.boot.ApModuleRunner - Module run completed with OK
3]
2 Process finlshed with exit code @
ol
*
P 4 Run  ETODO O & Problems ¥ 5: Debug Terminal  “S Build () Event Log
IC] All files are up-to-date (mements ago) 2324 CRLF UTF-8 4spaces ‘i

Robot does RPA tasks on your developer machine.
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. Nata obHoEneHua mHdopmauny X
&« c & gtkgov.by/ru/dolg-test-ru/

Chrome is being controlled by automated test software.

TAMOMEHHBIE OPTAHBI Q @

PECNYBJINKN BENAPYCbh

TAMOHEHHbLIE = = . MNPABOOXPAHWUTENEHAA B3AMMOOENCTEME CO
OPTAHBI 3AKOHODATENLCTED  COTPYOHWYECTBO LEATENBHOCT CMv

| YYACTHMKAM B3O

BU3HECMEHAM

[ata obHoBNEHUs1 HOPMaLNKN: aBrycT
MNepeBo34nKam
2020 .

| 3a00Mm#eHHOCTE

HanmeHoBaHWe OpraHn3aunu, g.u.o. hM3MHECKOro NULa, B TOM YMuCne MHOWBNAYANEHOTO MoCTTaMOKEHHbIA
npeanpUHUMATENS, CTPaHa PerucTpaumm (NPOXUBAHNA) KOHTpONb

TamomeHHoe
vHI [OEKNapUpOBaHKe, BbIMYCK

W TAMOKEHHBIA KOHTPOMb

-

Setup module run configurations

There are 2 possible Automation Process run configurations available for development:

® StandaloneConfigurationModule
® DevelopmentConfigurationModule

@ = ConfigurationModule (eu.ibagroup.easyrpa.engine.boot)
€l = ApModuleRunner (eu.ibagroup.zasyrpa.engine.boot)
» gl s CommenCenfigurationMedule (eu.ibagroup.easyrpa.engine boot.configuration)

€, = DevelopmentConfigurationModule (eu.ibagroup.easyrpa.engine.boot.configuration)

€4 = StandaloneConfigurationModule (eu.ibagroup.easyrpa.engine.boot.configuration)

£l = MNodeConfigurationModule (eu.ibagroup.easyrpa.engine.boot.configuration)

StandaloneConfigurationModule

This is default configuration. Its main features:

® task history is stored on file system
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¥ = ap-test _DEMON ap-test

» idea

-

abject_storage

» Abeldf15-edTf-4549-259f-223607ac0355

* 5e1bcd01-b1f3-4bT4-bBad-0193F9T6EB4
2DdeBSa?-32§c-4:E¥-‘-ha§c-3‘l aleaadedcd
228eb104-T3fe-4257-a2b2-bT50dc 1 1#d9d

» 052b550d-Bef2-4f86-a1b2-ff2c2Ta1 Sede

» #1¢30c08-FBa3-41f0-B277-18b1fc2cdbed

» add73a06-8c92-430f-acd9-Sdce T9edal]
c5771357-63ab-49e3-b025-16edd97d6bS
f35e8030-4cBB-4b63-8829- 6890168

» package

sre
4 ain
bl java
org.test.ap
& Module

® Jocal logs only
® |ocal vault storage from property file

[ Project + DT - e Tt
> [ e57T1357-63ab-49¢3- b025-€16ed497d6b9 |ce. Login=eyAidXN1ciI6ICLQN9BOBLHQUNCERLTQsiA0BLDQENCBOLIQvd(4E
> I 13562030-4c88-4b63-3220-£6808b016cdc

> I package

src
N main
v W java
~ [0 orgitest.ap
& Module
v org.test.tasks
© Task

[ resources

v test
> target
w ap-testiml

4 csjson

® datastore is emulated in memory and does not support SQL query

DevelopmentConfigurationModule

This configuration is intended to make AP runs in the same environment that ControlServer provides. Its main features are:

® task history are stored on file system

® J|ocal logs only

® |ocal vault storage from property file

® datastore are hosted on Control Server

To use this configuration you should link your run to a ControlServer instance.

Go to ControlServer users page and download development configuration JSON file, put it into run working directory.
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*a

® O

o User Management

v Filt
Q Enable Disable Delete
D Uzername E-mail Full Mame Status Groups  Creation Date <l
©
D scheduler scheduler@easyRpa.com System Scheduler System NODE  12.10.2020 09:03 &
= [] admin admin@easyRpa.com System Admin System  ADMIN 12.10.202009:03 | &
@ [J noper node@easyRpa.com NODE 1 NODE 1 System  NODE  24.06.202009:31 &
* l_l MOAMC 7 nadamancuDna fnm MAMLC 2 MAnE 2 L ) [ 3Falnl=4 A NA NN N0 J.L
Rows per page: 10 = 1-6 of 6
Rename file to cs.json and put it into module working directory:
File Edit View Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help ap-test [C\_DEMO\ap-test] - cs.json - Administrator = O x
ap-test [y} csjson A Module | 2 - ] 18 = B Q
g Project = B T & — i)csjson &
£ ~ W ap-test C:\_DEMOUsp-test 1 w3 o~ v B
;' bd .idea "token" : "Bearer ethchiDlJSUzHa’.NCJQ.ey:lhdwniDiJmSSpYnFncm‘?lcCElYXNSanthNszleGVsLm
> ohject_storage "cs_url" : "https://10.224.0.50", =
b package "elastic_url" : "https://elastic-node:admin@l®.224.0.58/elastic/_bulk", g
> src "trust_store” : "MIIQLgIBAzZCCD+cGCSQGSID3DQEHAACCDY9EQY/UNIIPADCCDBWGCSqGSIDIDQEHRBACLDTR
~ B main "trust_store_password" : "123456" i
e Java T %
~ org.testap g
€ Module =
~ org.test.tasks
£ Task
> 2 resources
pom.axml
> Il External Libraries
@ Scratches and Consoles
w
E
-
g
g
zl
*
B #Run  iETODO @ & Problems 3 5: Debug Terminal & Build ) Event Log
IZ1 Cannot Download Sources: Sources not found for: eu.ibagroup:easy-rpa-engine:1.1-SNAPSHOT (48 minutes aga) 11 LF UTF-8 2spaces NoJSON schema ‘i

Add java system property that defines easyRPA profile to use in your launch configuration:

- Deasy_rpa_profil e=dev
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Run/Debug Configurations

+ - BB H &

A Application
Meodule

> Templates

?

[

MNare: Module

Configuration Code Coverage Logs

Main class:

org.test.ap.Module

VM options:

fDeasyirpa)proflle=dev{

Program arguments:
‘Working directory:
Environment variables:

Redirect input from:

Use classpath of module:

JRE:

Shorten command line:

C\_DEMO\ap-test

= ap-test
Include dependencies with "Provided” scope

Default (17 - 5DK of 'ap-test’ odule)

user-local default: none - java [options] classMName [args]

Enable capturing form snapshots

¥ Before launch

A, Build

Allow parallel run

Store as project file

Cancel

Apply

Run Automation Process in cooperate with Control Server

Use DevelopmentConfigurationModule you created in previous section and add the following classes:
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Book

package org.test.donain;

i mport eu.ibagroup. easyr pa. persi st ence. annot ati ons. Col unm;

i nport eu.ibagroup. easyrpa. persi stence. annot ati ons. Creat ePol i cy;
i mport eu.ibagroup. easyrpa. persi stence. annotations. Entity;

i mport eu.ibagroup. easyrpa. persi stence. annotations.|d;

i nport | onbok. Dat a;

i mport | onbok. NoAr gsConst ructor;

@ntity(value = "crud_exanpl e_books", create = CreatePolicy.|F_ABSENT)
@NoAr gsConst ruct or

@ata // will generate getters, setters and toString

public class Book {

@d
@Col umm("i ndex")
private String index;

@Col umm( " nane")
private String nang;

@col umm( " aut hor ")
private String author;

public Book(String index, String name, String author) {
this.index = index;
thi s. nane = nane;
this.author = author;

21



BookRepository

package org.test.ap.repository;

i mport eu.ibagroup. easyr pa. persi st ence. CrudReposi tory;
inport org.test.donain. Book;

inport java.util.ArraylList;
inport java.util.List;

public interface BookRepository extends CrudRepository<Book, String> {

/1 Find books by nane
default List<Book> get BookByName(String name) {

Li st <Book> result = new ArrayList<>();
for (Book book : findAll()) {
if (book.getNane().equal s(nanme)) {
resul t. add(book);
}
}

return result;

}

|/ Save |ist of books
default voi d saveBooks(Li st <Book> books) {

for (Book book : books) {
save(book) ;

}
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SampleTask

package org.test.tasks;

i mport
i nport
i mport
i mport
i nport

eu. i bagroup. easyr pa. engi ne. annot ati on. ApTaskEntry;
eu. i bagroup. easyr pa. engi ne. apf | ow. ApTaskBase;

| onmbok. extern. sl f4j.SIf4j;

org.test.ap.repository. BookRepository;
org.test.domai n. Book;

package org.test.tasks;

i mport
i nport
i mport
i mport
i nport

i mport
i nport
i mport
i nport

eu. i bagroup. easyr pa. engi ne. annot ati on. ApTaskEntry;
eu. i bagroup. easyr pa. engi ne. apf | ow. ApTaskBase;

| onmbok. extern. sl f4j.SIf4j;

org.test.ap.repository. BookRepository;
org.test.domai n. Book;

javax.inject.|lnject;

java.util.Arrays;
java.util.List;
java.util.UU D;

@\pTaskEntry(name = "Sanpl e Task")

@ f 4

public class Sanpl eTask extends ApTaskBase {

@ nj ect
private BookRepository bookRepository;

@verride
public void execute() throws Exception {

//Create |ist of

books

Book t hi nki ngl nJava = new Book(UUl D. randomJUl D().toString(), "Thinking in Java", "Bruce Eckel");

Book cipollino =

Francesco Rodari");

Book wadAndPeace

Li st <Book> books

new Book(UUl D.randomJUl D().toString(), "Le avventure di
= new Book(UUI D. randomJUl D().toString(), "War and Peace",

= Arrays. asLi st (t hi nki ngl nJava, cipollino, wadAndPeace);

/| Save books to DataStore
bookReposi t ory. saveBooks( books) ;

/1 Get books from DataStore and display it

for (Book book :

bookRepository.findAl I ()) {

| 0g. i nfo(book.toString());

}

/1 Find book by name

for (Book book :

bookReposi t ory. get BookByNane(" Thi nking in Java")) {

1 0g.info(book.toString());

}

Thread. sl eep(120_

000L) ;

/1 C ean repository

for (Book book :

bookRepository.findA I ()) {

bookReposi t ory. del et e( book) ;

}

Change your module to call SampleTask:
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Module

package org.test.ap;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApMbdul eBase;

i mport eu.ibagroup. easyr pa. engi ne. apf |l ow. TaskCQut put ;

i nport eu.ibagroup. easyr pa. engi ne. boot . ApMbdul eRunner ;
import | onbok.extern.slf4j.Slf4j;

inmport org.test.tasks. Sanpl eTask;

@l f 4j
@\pMbdul eEntry(nanme = "Sanpl e Process", description = "Sanple datastore description")
public class Mdul e extends ApMdul eBase i npl enents ApModul e {

public TaskQutput run() throws Exception {

return execute(getlnput(), SanpleTask.class);

public static void nain(String[] arg) {
ApModul eRunner runner = new ApMddul eRunner () ;
runner. | aunch(Mdul e. cl ass) ;

Run the Module:

File Edit View Navigate Code Anahyze Refactor Build Run Tools VCS Window Help  ap-test [C\ DEMO\ap-test] - SampleTask java - [u] X
ap-test s main  java org  test tasks (€ SampleTask M execute ~ Module v b # G = 0Q
4 Project B = O — © Takjova € SampleTaskjava €, BrowserDriverlmpljava pom.xml (ap-test) *
& ~ Maap-test C\DEMO\ap-test private BookRepository bookRepository; v E
o e m
> 1 object storage override =
> I package ol public void execute() { H
v s 4 //Create list of b
v I main Book thinkingInJava = new Book(UUID.randomUUID().toString(), neme 'Thinking in Java', sutho: "Bruce Eckel');
v Hjae Book cipollino = new Book(UUID.randomUUID().toString(), neme “Le avventure di Cipollino, author "Giovanni Francesco Rodari')i
v “’3:525:’ Book wadAndPeace = new Book(UUID.randomUUID().toString(), nsme "War and Peace”, outhor "Lev Tolstoy");
ergtestap.dte List<Book> books = Arrays.asList(thinkingInJava, cipollino, wadAndPeace);
2 org.test.ap repository
% BookRepositor N ) .
bookRepository .saveBooks (books) ;
€ Bock
[ org testtasks 5 -
© sampleTask //6et books from DataStore and it
® sk for (Book book : bookRepository.findA11()) {
v I resources log.info(book. tostring());
Debug Module o —
% Debugger EX Console =
TNaln) UEBUG 0rg.@pacie.niip.wire = NLLP-0ULYOLNy-1y << “Loul\FIL\n]
0 [nain] DEBUG org.apache.http.wire - http-outgoing-10 << "{[\n]"
¢ [main] DEBUG org.apache.http.wire - http-outgoing-10 << " “status" : "Ok",[\n]"
= [nain) DEBUG org.apache.http.wire - http-outgoing-10 << " “statusDeatil' : "Ok",[\n]"
3 [main] DEBUG org.apache.nttp.wire - http-ocutgoing-10 << " “size" : 1,[\n]"
® [main] DEBUG org.apache.http.wire - http-outgoing-10 << " "model" : [ {[\n]"
s = [nain] DEBUG org.apache.http.wire - http-outgoing-10 << "  "entity” : "crud_exanple_books",[\n]"
L) [nain] DEBUG org.apache.nttp.wire - http-outgoing-10 << "  "id" : 3,[\n]"
[main] DEBUG org.apache.http.wire - http-outgoing-16 << " "properties” : [ {[\n]"
a [main] DEBUG org.apache.http.wire - http-outgoing-10 << " “name” : "\"index\"", [\n]"
[nain] DEBUG org.apache.http.wire - http-outgoing-18 << " "value” : "81 [\n]"
» [nain] DEBUG org.apache.http.wire - http-outgoing-18 << " T Al
[nain] DEBUG org.apache.http.wire - http-outgoing-18 << " "name" : "\"name\"",[\n]"
[main) DEBUG org.apache.http.wire - http-outgoing-10 << " “value" : "War and Peace"[\n]"
[nain] DEBUG org.apache.http.wire - http-outgeing-10 << *  }, {[\n]"
£ [nain] DEBUG org.apache.http.wire - http-outgoing-10 << " “name” : "\"author\"*, [\n]*
= 4.582 [nain] DEBUG org.apache.http.wire - http-outgoing-10 << " “value" : “Lev Tolstoy"[\n]"
) 4.582 [main] DEBUG org.apache.http.wire - http-outgoing-18 << " IR
& 4.582 [main] DEBUG org.apache.http.wire - http-outgoing-18 << " } I[\n]"
" 4.582 [main] DEBUG org.apache.http.wire - http-outgoing-18 << "}[\r][\n]"
£ 4.582 [main] DEBUG org.apache.http.wire - http-outgoing-18 << "B[\r][\n]"
g 4.582 [main] DEBUG org.apache.http.wire - http-outgoing-10 << "[\rl[\n]"
> 13:15:04.582 [nain] DEBUG org.apache.nttp.headers - http-outgoing-10 << HITP/1.1 200

4.582_[main] DFRUG org.anache.httn.headers - httn-outanina-10 << Server: naine/1.19.3
& 5:Debug [ Terminal 4 Build

13:1

() Event Log

Check results in control server DataStore:
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= ]
r m FasyRPA(0.1.13)/1.1-SNAPSHOT X +
< C Y @& 10224.050/data-stores/1000 * @G 068G
. Data stores / crud_example_books ES ® ®
° Data Store Details « Backto list
NEW RECORD
~ Filter ext
Q f:) Refresh & Download T Upload Delste [ Deleteall
D System Id index name authol
©
D 4 fdaobe1i-b1dc-4587-ae0d-e3d4770ef6f7 Thinking in Java Bruce Eckel B
D 5 2bab2401-b897-41c6-9ddd-1f43200a1d36 Le avventure di Cipollina Giovanni Francesco Rodari B
@ D 6 56c16b15-e802-4d61-34f8-314f321ad0b2 War and Peace Lev Tolstoy B
B
@
s

sperpage: 10 w 1-30f 3

Here is the project archive for testing:

ap-test.zip

Deploy on control server

There are two ways to deploy your Automation Process on Control Server:

1. Deploy on Control Server manually
2. Upload AP zip package

Deploy on Control Server manually

Deploy AP jar on easyRPA nexus. for this you can run maven deploy with nexus-deploy profile:

mvn cl ean depl oy -P nexus-depl oy
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Then go to control server and define your AP, Secrets, Datastores:

m EasyRPA (0.1.13)/1.1-SNAPSHOT X Browse - Nexus Repository Man: X ‘ +
&« c 0O & 10.224.0.50/automation-processes/new/details + B 0 6N ﬁ
. Automation Processes / New Automation Process _’TA ® ®
° New Automation Process ¢ Back tolist —
‘ CANCEL | CREATE NEW UPLOAD
Fas o
Details
‘
General Repository Id Components
MName* Group Id *
s
© |
Description Artifact Id *

@ [

Module Class Version Id *
Capabilities Classifier *
A
I Dedicated
y

Upload AP zip package

There is a possibility to import AutomationProcesses, Datastore, Secrets using package zip file. You need to define it structure in
the package folder:

Project «

e

~ Wy ap-test C\_DEMON\ap-test
! > Jidea
4 ' e
b package
= ap
{} ap.json
- datastore
= datastore.1000.csv
o+ datastore.1000.jso0n

b cecret

o secret.],json
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Refer to the package definition article for details.

The local-package profile provides AP zip for CS uploading, it can be generated with command:

mvn cl ean depl oy -P | ocal - package

AP Export maven plugin

The cs-upload profile can be used for CI/CD builds. It contains maven-assembly-plugin that uploads the generated package to CS.
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(v. 2.2) Automation Process Project structure

Content

® Dependencies
Project generation

® CLI

® IDE
Project structure
Project package structure
Package building
Package importing

® CLI

® Ul

Dependencies

All stuff you need to use during development process are coming together with Control Server installation in onboard nexus:

Nexus URL

https://<cs url>/nexus/#browse/browse:easyrpa:org%?2Ftest%2Fap-test

(r) Browse - Nexus Repository Man: X

<« c 0O & 10.224.0.50/nexus/#browse/browse:easyrpa:org%2Ftest%2Fap-test

Sonatype Nexus Repesitery Manager e
0SS 3.26.1-02

Srowse E Browse / & easyrpa

Q) Welcome
HTML View Advanced search...

> Search i
[ easy-rpa-ap-archatype [ Delete folder

+- [ easy-rpa-ap-export-plugin

+-[=) easy-rpa-be-communication
+-[) easy-rpa-control-server-apl
[ easy-rpa-engine

+-[= easy-rpa-engine-apl

+-[) easy-rpa-flexicapture-client
k[ easy-rpa-java-agent

[ easy-rpa-node-communication
+-[ easy-rpa-parent

+-[=) easy-rpa-ul-automation
k- easy-rpa-utlls

+- [ samples

--| ¢p maven-metadata.xm

maven-metadata.xml.mds

maven-metadata.xml.shal

- org

Project generation

Project can be generated from archetype using either CLI or IDE.

CLI
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The following command creates a project from archetype:

nmvn archet ype: generat e -Darchet ypeG oupl d=eu. i bagroup -DarchetypeArtifactld=easy-rpa-ap-archetype -
Dar chet ypeVer si on=1. 1- SNAPSHOT - Dgr oupl d=eu. i bagroup -Dartifact|d=test -Dversion=0.0.1- SNAPSHOT

As a result the stub project for eu.ibagroup:test:0.0.1-SNAPSHOT will be generated

IDE

First, add remote catalog with archetype easy-rpa-ap-archetype in your IDE

Second, use the sequence "New project Maven project”, then choose easy-rpa-ap-archetype as the base archetype to generate
project from.

Project structure

A sample project for abstract Automation Process has the following file structure:

File Edit View MNavigate Code Analyze Refactor Build Run Jools VCS Window Help  ap-test[C:\_DEMO\ap-test] - pomaxml = O X
ap-test pomxml ~ Module v | b & G E O Q
g Project ¥ B T - pom.xm (ap-test) %
= - % ap-test C:\ DEMO\ap-test <?xml version="1.0" encoding="UTF-8"?> Analyzing... z
: bd lidea <project xmlns="http://maven.apache.org/PON/4.0.8" -
v package xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance" =
> ap xsi:schemaLocation="http://maven.apache.org/PON/4.8.8 http://maven.apach E
) 3pson <modelVersion>4.0.0</modelVersion>
v datastore <groupId>org.test</groupIlds
= datastere.1000.csv <artifactId>ap-test</artifactId>
) datastore.1000 json <version>1.8-SNAPSHOT</version>
I secret <properties>
iy secret.T json <project.build.sourceEncoding>UTF-8</project.build. sourceEncoding>
v e <project.reporting.outputEncoding>UTF-8</project.reporting. outputEncoding.
v . man <java.version>1.8</java.version>
" fave sest <plugin.version>1.1-SNAPSHOT</plugin.version>
D:.gi\::;i <easyrpa.repository.url>nttps://18.224.0.58/nexvs/repository/easyrpa/</ea:
orgtestap.dio </properties>
[ org.test.ap.repository Erepositories>
I BookRepository <repository>
¥ orgtest.domain <id>easy-rpa-nexus</id>
€ Book <url>${easyrpa.repository.url}</url>
v org.test.tasks </repository>
€ SampleTask </repositoriesy
€ Task <pluginRepositories>
v 1= resources <pluginRepository>
J1apm_run.properties <id>easy-rpa-nexus</id>
vl vault.properties <url>${easyrpa.repository.uri}</urls
© > B test </pluginRepositorys
§ & target </pluginRepositories>
i map-testiml <distributionManagement>
- () csJson <repository>
i packagexml <id>easy-rpa-nexus</id>
8 pomxmi <url>${easyrpa.repository.urit</url>
S 7 Il External Libraries </repositorys © ot piugi )
£ U Scratches and Consoles D
: </distributionManagement> Updste  Plugin settings... Ignore this update
project © repositories
=T0DO @ 6:Problems  EM Terminal  “ Build Q) Event Lag
(O "Kotlin” plugin update available // Update /# Plugin settings... // Ignore this update (2 minute ago) Reading C:/_DEMO/ap-test/pom.xml.., se— 2120 CRLF UTF-3 4spaces
Folder Content File
extensions
package/ap contains definitions of Automation Processes .json
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package contains datastore-related sources: .json
/datastore

1) datastore definition (mandatory) .CsV

2) initial data in the form of csv file (optional) .format

3) metadata describing format of csv file (optional)

All files related to the same datastore must have the same names and can differ only in file
extension.

For example, the following files describe different features of one datastore :
datastore/ds.1000.json

datastore/ds.1000.csv

package/secret contains definitions for secrets .json
src the source code of java implementation for automation process

pom.xml maven project - some configuration may be customized

package.xml describes the content of zip package - DO NOT EDIT THIS FILE

Project package structure

Definitions of any entity must be provided in the form of jsons with the following structure:

Entity name FQN Structure
Automation eu.ibagroup.easyrpa.cs.controller.dto. {
Process AutomationProcessDto "capabilities": [
"cap name"

]l
"dedicated": true,
"dedicatedNodes": [
"node name"
]l
"description": "This process automates a lot of work....",
"input": {
"executionPath": [
"path"
1,
"uuid": "id",
"variables": {
"additionalProp1": "string",
"additionalProp2": "string",
"additionalProp3": "string"
b
}I
"moduleClass": "eu.ibagroup.easyrpa.demo.
FiveStepsDemoModule",
"name": "Test Process",
"params": [
{
"key": "string",
"value": "string"
b
]l
"repositoryId": "eu.ibagroup:easy-rpa-sample:jar:full:
0.1-SNAPSHOT",
"repositoryType": "nexus"

b
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Datastore eu.ibagroup.easyrpa.cs.controller.dto. {
DataStoreDto "description": "Sample datastore description”,
"name": "Sample datastore"

}

Secret eu.ibagroup.easyrpa.cs.controller.dto. {
SecretVaultDto "alias": "string",
"value": "string"

b

Package building
The following command will build the project and create a zip-package with all needed files including jar.

m/n cl ean package

The zip file of project will be generated and put into target directory
Package importing

There are two ways to import package into control server: from CLI with the help of in-build plugin and more conventional one -
through UI

CLI

The following command will build the project, create a zip-package and upload it into CS

mvn cl ean package depl oy -Pcs-upl oad

Note, if control server supports only SSL connections then plugin will use the trust store with location defined by pair of system
variables node-agent.truststore.location/node-agent.truststore.password, overwise the default JDK trust store will be used

Note, that plugin is using OVERRIDE mode by default which results in creation of records which did not exist before and update of
the existing ones.

Ul

m »n @ O

° Automation Processes — 3
T Upload package

Q

O wemed Capabilities Created B Creation Date Last Update

A Empty Collection

Press Create New butten to start your work

CREATE NEW

1. Navigate to page Automation Process Upload package
2. Choose the zip file to upload
3. Click Upload.

Control server will respond with report about operations it has done and their status. UI for package upload is using ADD mode by
default which results in creation of records which did not exist before and fail in opposite case.
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There are two possible scenarios:

1) There are no errors, and all components have been successfully created (no further actions required)
2) There are errors - some components failed due to conflicts with existing ones with the same name. In this case review the

errors and choose different strategy to merge this components, such as OVERRIDE or SKIP. Press Upload button to perform upload
operation once again.

Note, that the upload operation internally consists from two independent transactions - CS update and upload of jar file to Nexus.
Upload to Nexus is not rolled back due to nexus limitations.
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(v. 2.2) Work with Automation Process project

® Using easyrpa launcher functionality
® Making process launchable from Control Server
® Launching process from IDE
® |Launch profiles
® Adding logic to your business process
® Creating process step
® Adding logic
® Build Maven
® Launching your process

Using easyrpa launcher functionality

Making process launchable from Control Server

Create a master class that will contain the whole business process structure. Mark it with Ap
ModuleEntry annotaion and make it extend ApModuleBase class, and implement ApModule
class. Create run() method which should return TaskOutput. Add your process steps here
(creation of the steps will be discussed further).

package com exanpl e;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApModul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. AphMbdul e;

i mport eu.ibagroup. easyr pa. engi ne. apf| ow. ApMbdul eBase;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyr pa. engi ne. apfl ow. TaskQut put ;

@\pModul eEntry(nanme = "Hello Wrld")
public class Exanpl eProcess extends ApMdul eBase inpl enents ApMdul e {

public TaskQutput run() throws Exception {

return executeAsync(getlnput(), ExanpleStep.class).get();
}

Launching process from IDE

When you develop a business process you would like to test it right in your IDE without the
need of building a JAR. To make use of easyrpa launcher, dependency injection and other
features in the debugging stage import ApModuleRunner and

StandaloneConfigurationModule classes. Create main class and use aforementioned classes
to execute run method in the same class.

public static void main(String[] args) {
ApModul eRunner runner = new ApMdul eRunner () ;
runner. | aunch( Exanpl eProcess. cl ass, new Taskl nput ());

Launch profiles

Refer the (v. 2.2) Quick Start Guide#Setupmodulerunconfigurations

Adding logic to your business process
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Creating process step

Create a class extending ApTaskBase and implementing ApTask. Annotate it with ApTaskEnt
ry annotation and add your task name and description as parameters. Your class should be
looking something like that

package com exanpl e;

import eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;
i mport eu.ibagroup. easyr pa. engi ne. apfl ow. ApTaskBase;

@\pTaskEntry(name = "Step 1", description = "Task that logs Hello Wrld")
public class Exanpl eStep extends ApTaskBase inplenments ApTask {

}

Adding logic

Now let's add logic here. Override execute() method. This is the most simple no input-
output task we can build. It's made that way for the purpose of that demo.

Since we are using lombok, let's make use of it! Add S/f4j annotation to your class. This will
give us access to logger right away. And let's log "Hello World" message in our execute
method. Our class should be looking like this now

package com exanpl e;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTaskBase;
import | onbok.extern.slf4j.Slf4j;

@\pTaskEntry(name = "Step 1", description = "Task that |1ogs Hello Wrld")
@l f 4
public class Exanpl eStep extends ApTaskBase inpl enments ApTask {
@verride
public void execute() {
log.info("Hello World!");
}

Build Maven

You should do next steps to install Maven dependencies and build Maven:

1. Go to the Maven view (on the right), select your project and expand Lifecycle under
it

2. Run clean by double click

3. Runinstall
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Code Avabge Refator Buld Run ook VCS Window Hep  Helobork- Heloiord o - otel DEA - Admistito =

o
x

“~ HelloWorid v | > & G = BaQ

— | @ Hetoworave 7 pomarnl el © Helesiepioa Mven % -

v swmi+ b m# B

1mport. con. fasterxaL Jackson. annotati t1dcenerat H

i#p0rt eu. bagraup. easyrpa. engine annotation centr 7 H

B 18port. eu. nagroup. easyrpa.engine_apflon. AoHodue; 3

H w i890rt eu. 102group.casyrpa. engine. apfLow. AgHocuLeBase; N

= inport eu. ibagroup. easyrpa. engine. apfLon. TaskInput; 3
i 16pont. eu. 10agroup.easyrpa.engine. apflon. TasKOUTPUT;

4nport eu. 1bagroup. easyrpa. engine.boot . ApHoduleRunner;
import.ev. 1bagr boot

AplocuLeEntry(nane = "Hello Norld")
» | public class HelloWlorld extends ApHoduleBase inplenents Aptodule §

o public Task0utput run() throws Exception {
return executeAsync(getngut(), Hellostep.class).get();

}

pubLic static void nain(string(] args) {
ApHoduLeRunner runner = nen ApHaduleRunnen();
runner. Launeh( ruid “UID, HelloWorld.class, new TaskIngut(),
B
¥

-

INFO eu.1bagroup. casyrpa.engine. service. 1upL.OneNodeExecutionservicelupl - Started class Hellostep setail:
TNFO Hellostep - Hello tlorld!t!
12:03:22.116 [pool-1-thread-1] THFD ev. 1bagroup. easyrpa. engine. service. 1ep1. OneNodeExecutionserviceTnpl - Finished class Hellostep detad
12:03:22.113 [m31n] INFO eu. bagroup. easyrpa. engine oot ApHoduLeRunner - Hodule run completed with 0K

Process finished with exit code

2671000 |[B &R | @ remina 4 ouid Quentios
22 CRE TS G B 8

Launching your process

1. Don't forget to add apm_run.properties file to your working directory!

After launching your process for the first time, run configuration will be created. You can
configure it by going to RunEdit Configurations. You can change your working directory
there.

HeB03MOXHO npepoctaBuThb {include} BkniouyeHHas cTpaHuua He MoXeT 6biTb

havigcna.

TaskInput()

If everything is correct you should be getting "Hello World" message printed out in console
window.

The object_store folder will created under you project structure after first run. UUID
subfolder in the object_store contains the history of the ExampleProcess run, where "UUID"
is process id, specified in the runner.launch() method. EasyRPA will check if this "UUID"
folder is exist before run and will skip process run if folder is found. You should delete this
folder to run ExampleProcess process again.
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& HelloWordgaea -~ (1] pemaml Heliswarls)

isport cof. Fastersml.jackson. &l

¥ I object_sicrage 1mport eu.1bAGrow . easyroa. eng:
£ T .o import eu.lbagroup.easyrpa.eng:
I ) BT Edat3-Tiock- 50l 1mport 8. 1bAgrauD . BasYrpa. eng:
i i LNID_history json 1mport eu.lBagraup . easyrpa. eng:
“ e 1mport eu.lbagrou .easyroa.eng:
T W mein import eu.lbagroup.easyrpa.eng:
i T java 1mport eu.ibagroup.easyrpa. eng:

; B HallcSup
rm BApHoduLleEntry(name = "Helle W
. - * | public class HelloBorld extend

et

: :W ) L) puolic TaskOutput rum() th

1 dpm, . prepetin
i Helksaridim return executeAsyncloe

111 peenml b
1k Extemal Libravies
T Scratches and Consokes » punlic static woid mainiSti
ApHoduleRunner runner :
rinner, Launchi rrluid =
+
|

1. You can change the id string "UUID" to the random generated value by UUID.
randomUUID().toString() to avoid skipping of class HelloStep.
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(v. 2.2) Automation Process Framework

This section describes engine components which automation process can be built upon.
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(v. 2.2) Task Execution API

AP (Automation Process)
Task
Local runner
Task execution
® execute
® Synchronous Task Execution
® Asynchronous Task Execution
® Asynchronous Set of Tasks Execution

Each business process you're automating contains one or more tasks. Task - is a special module, it's usually atomic business-operation
such as "Read mails from mailbox" or "Save file to Data Base". Logic of your specific business-process should be described inside the
special module which is called AP (Automation Process). AP is manipulating with Tasks and their input/outputs, to route the process to
the correct flow.

AP (Automation Process)

AP module - is the special class which extends ApModule. The entry point of your AP class is method "run", which contains the high
level logic of your business process, manipulates the tasks and their input/output and describes the process execution flow.

The AP class must be also annotated by @ApModuleEntry to provide the name of your AP, which will be displayed on Control Server.

Below there is an example of what AP class looks like:

MyDemoAp.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport | onbok. extern.slf4j.Slf4j;

@l f 4j
@\pMdul eEntry(name = "My First Denp AP")
public class MyDenmbAp extends ApMdul e {

public TaskQut put run(){
//aut omation process |ogic here

}

Task

Task module - is the special class which extends ApTask. The entry point of your Task class is method "execute". Inside this method
you have the access to task input and task output objects. Usually task contains some atomic business operation logic, like "Read
mails from mailbox" or "Save file to Data Base". Also inside the task you can instantiate the driver object to work with some
application which requires UI manipulations.

The Task classs must be also annotated by @ApTaskEntry to provide the name of your task which will be displayed on Control Server.

Example of Task class:

38



MyFirstTask.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport | onbok. extern.slf4j.Slf4j;

@\pTaskEntry(name = "My First Task")

@ f 4j
public class M/FirstTask extends ApTask {

@verride

public void execute() {
//task |ogic here

}

Local runner

To test and run your AP class locally, you need to create a runner and provide an initial input.

Below there is an example of class with static method "main" which is the entry point to run your AP:

LocalRunner.java

i mport eu.ibagroup. easyr pa. engi ne. boot . ApMbdul eRunner ;
i mport | onbok. extern.slf4j.Slf4j;

import java.util.UU D

@l f 4j
public class Local Runner {

public static void main(String[] args) {
ApMdul eRunner . | ocal Launch( Execut eAl | AsyncDenpAp. cl ass) ;

}

Task execution

In the following examples we will use four tasks to demonstrates different ways of tasks execution. They're pretty the same, the only
difference is that the first task sleeps longer that 2nd, 2nd sleeps longer than 3rd and 3rd sleeps longer than 4th:
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Taskl.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;
i mport | onbok. extern.slf4j.Slf4j;

@\pTaskEntry(name = "Task 1")
@l f 4
public class Taskl extends ApTask {

private static final int SLEEP_MLLIS = 4000;

@verride
public void execute() throws I|nterruptedException {
Thr ead. sl eep(SLEEP_M LLI S);
log.info("Task 1 finished. Provided input: {}. It was sleeping {} millis", getlnput().get("test_var"),
SLEEP_M LLI S);
getQutput (). put("test_var", "Qutput from Taskl");
}

Task2.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;
i mport | onbok. extern.slf4j.Slf4j;

@\pTaskEntry(name = "Task 2")
@ f 4j
public class Task2 extends ApTask {

private static final int SLEEP_MLLIS = 3000;

@verride
public void execute() throws InterruptedException {
Thread. sl eep(SLEEP_M LLI S);
log.info("Task 2 finished. Provided input: {}. It was sleeping {} mllis", getlnput().get("test_var"),
SLEEP_M LLI S);
getQutput (). put("test_var", "Qutput from Task2");

}
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Task3.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;
i mport | onbok. extern.slf4j.Slf4j;

@\pTaskEntry(name = "Task 3")
@l f 4
public class Task3 extends ApTask {

private static final int SLEEP_MLLIS = 2000;

@verride
public void execute() throws I|nterruptedException {
Thr ead. sl eep(SLEEP_M LLI S);
log.info("Task 3 finished. Provided input: {}. It was sleeping {} mllis", getlnput().get("test_var"),
SLEEP_M LLI S);
getQutput (). put("test_var", "Qutput from Task3");
}

Task4.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;
i mport | onbok. extern.slf4j.Slf4j;

@\pTaskEntry(name = "Task 4")
@ f 4j
public class Task4 extends ApTask {

private static final int SLEEP_MLLIS = 1000;

@verride
public void execute() throws InterruptedException {
Thread. sl eep(SLEEP_M LLI S);
log.info("Task 4 finished. Provided input: {}. It was sleeping {} mllis", getlnput().get("test_var"),
SLEEP_M LLI S);
getQutput (). put("test_var", "Qutput from Task4");

}

execute

All execute methods will start execution of your tasks asynchronously, so task execution will be started, but the main thread of your AP
will not wait for result and will continue processing the next line of code. It's useful when you don't need the output results
immediately from that task and your AP can continue performing the following instructions.

Instead of TaskOutput this method returns CompletableFuture<TaskOutput> object. To get the output from that object, you need to
call method "get()". Method "get()" will return you the TaskOutput immediately if task has already been completed. And it will block
your main AP thread and will wait until task is completed in case if task hasn't been completed yet.
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execute

Conpl et abl eFut ur e<TaskQut put > execut e( Taskl nput input, O ass<? extends ApTask>... task)

Conpl et abl eFut ur e<TaskQut put > execut e( Taskl nput input, ExecutionService.MergeStrategy nergeStrategy, C ass<?
extends ApTask>... task)

Conpl et abl eFut ur e<TaskQut put > execut e( TaskQut put out put, C ass<? extends ApTask>... task)

Conpl et abl eFut ur e<TaskQut put > execut e( TaskQut put prevTaskQut put, ExecutionService. MergeStrategy nergeStrategy,
Cl ass<? extends ApTask>... cl asses)

Functi on<TaskQut put, Conpl et abl eFut ure<TaskQut put >> execut e( Cl ass<? extends ApTask>... cl asses)

Functi on<TaskQut put, Conpl et abl eFut ur e<TaskQut put >> execut e( Executi onServi ce. MergeStrat egy nergeStr at egy,

Cl ass<? extends ApTask>... cl asses)

® jnput - your input object which came from local runner in case of local execution or input object which is provided on Control
Server in case of executiomergeStrategyn on the server.

® task- class of the task your want to execute, e.g. "MyFirstTask.class".
mergeStrategy - BiConsumer object (usually lambda expression) where you can define your own merge strategy.
output - TaskOutput object which allows you to use the output from previously executed task as an input for the next task.

Synchronous Task Execution

This is a simple method to execute your single task with some provided input.

execute

Conpl et abl eFut ur e<TaskQut put > execut e( Taskl nput input, O ass<? extends ApTask>... task)

Where:

® input - your input object which came from local runner in case of local execution or input object which is provided on Control
Server in case of executiomergeStrategyn on the server.
® task- class of the task your want to execute, e.g. "MyFirstTask.class".

To get the output from that object, you need to call method "get()"

Also instead of TaskInput object this method may accept TaskOutput object which allows you to use the output from previously
executed task as an input for the next task:

Conpl et abl eFut ure execut e( TaskQut put prevTaskQut put, C ass<? extends ApTask>... task)

Below you'll find the complete example of AP which executes four tasks where all the outputs are used as the inputs for the following
tasks:
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ExecuteDemoAp.java

package eu. i bagroup. easyrpa.taskexecution;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. boot . ApModul eRunner ;

i nport eu.ibagroup. easyrpa.taskexecution.task. Taskl;

i mport eu.ibagroup. easyrpa.taskexecution.task. Task2;

i mport eu.ibagroup. easyrpa.taskexecution.task. Task3;

i mport eu.ibagroup. easyrpa. t askexecuti on. t ask. Task4;

i mport | onbok. extern.slf4j.Slf4j;

@ f 4j
@\pMdul eEntry(name = "Task Execution Derp")
public class Execut eDenpAp extends ApMdul e {

public static void nain(String[] args) {
ApModul eRunner . | ocal Launch( Execut eDenpAp. cl ass) ;
}

public TaskQutput run() throws Exception {
| og.info("execute nethod test started");
TaskQut put previ ousQut put = execute(getlnput(), Taskl.class).get();
previ ousQut put = execut e(previ ousQut put, Task2.class).get();
previ ousQut put = execut e(previ ousQut put, Task3.class).get();
previ ousQut put = execute(previousQutput, Task4.class).get();

I og.info("execute nethod test finished. Final output: {}", previousCQutput.get("test_var"));
return previousQutput;

After execution is finished we will see the following logs:

2020-08-26 19:15: 28,740 INFO e.i.e.taskexecution. ExecuteDembAp [nain] - execute nethod test started
2020-08-26 19:15:32,805 INFO e.i.easyrpa.taskexecution.task.Taskl [main] - Task 1 finished. Provided input:
null. It was sleeping 4000 mllis

2020-08-26 19:15:35,822 INFO e.i.easyrpa.taskexecution.task.Task2 [main] - Task 2 finished. Provided input:
Qutput from Taskl. It was sleeping 3000 nmillis

2020-08-26 19: 15: 37,838 INFO e.i.easyrpa.taskexecution.task.Task3 [nmain] - Task 3 finished. Provided input:
Qut put from Task2. It was sleeping 2000 nmillis

2020-08-26 19: 15:38,860 I NFO e.i.easyrpa.taskexecution.task.Task4 [main] - Task 4 finished. Provided input:
Qutput from Task3. It was sleeping 1000 mllis

2020-08-26 19:15:38,866 INFO e.i.e.taskexecution. ExecuteDenbAp [main] - execute nethod test finished. Final
out put: Qutput from Task4

Asynchronous Task Execution

Below you'll find the complete example of AP which executes four tasks asynchronously and prints the output from all of them
separately:
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ExecuteAsyncDemoAp.java

package eu. i bagroup. easyrpa.taskexecution

1

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;

i nport eu. i bagroup. easyr pa. engi ne. apf | ow.
i mport eu.ibagroup. easyrpa. engi ne. apfl ow.
i mport eu.ibagroup. easyrpa. engi ne. boot. Ap
i nport eu.ibagroup. easyrpa.taskexecution.
i mport eu.ibagroup. easyrpa.taskexecution.
i mport eu.ibagroup. easyrpa.taskexecution.
i mport eu.ibagroup. easyrpa.taskexecution.
i mport | onbok. extern.slf4j.Slf4j;

import java.util.concurrent. Conpl et abl eFu

@l f 4
@\pMdul eEntry(name = "Execute Async Deno

ApModul e;
TaskQut put ;
Modul eRunner ;
t ask. Task1;

t ask. Task2;

t ask. Task3;

t ask. Task4;

ture;

")

public class ExecuteAsyncDenpAp extends ApMdul e {

public static void nmain(String[]

args) {

ApMbdul eRunner . | ocal Launch( Execut eAsyncDenpAp. cl ass) ;

}

public TaskQutput run() throws Ex

ception {

| 0g.info("executeAsync nethod test started");

Conpl et abl eFut ur e<TaskQut
Conpl et abl eFut ur e<TaskQut
Conpl et abl eFut ur e<TaskQut
Conpl et abl eFut ur e<TaskQut

| og. i nfo("executeAsync nme
Task4: {}", conpl etabl eFuturel. get (). get(

conpl et abl eFuture2. get (). get("test_var"),

conpl et abl eFuture4. get().get("test_var"))

return conpl et abl eFut ure4

After the execution is finished we will see the follo

2020-08-26 19:37:55,503 INFO e.i.e.t.Exec
2020-08-26 19:37:56,574 INFO e.i.easyrpa
Provided input: null. It was sleeping 100
2020-08-26 19:37:57,574 INFO e.i.easyrpa
Provided input: Qutput from Task4. It was
2020-08-26 19:37:58,574 INFO e.i.easyrpa
Provided input: Qutput from Task3. It was
2020-08-26 19:37:59,573 INFO e.i.easyrpa
Provi ded input: Qutput from Task2. It was
2020-08-26 19:37:59,578 INFO e.i.e.t.Exec

put > conpl et abl eFut urel
put > conpl et abl eFut ur e2
put > conpl et abl eFut ure3
put > conpl et abl eFut ur e4

= execute(getlnput(), Taskl.class);
= execut e(getlnput(), Task2.class);
= execut e(getlnput(), Task3.class);
= execut e(getlnput(), Task4.class);

thod test finished. Final output Taskl: {};

"test_var"),

.get();

wing logs:

ut eAsyncDenpAp
. taskexecution
Omllis

.taskexecution
sl eepi ng 2000
.taskexecution
sl eepi ng 3000
. taskexecution
sl eepi ng 4000
ut eAsyncDenpAp

[ mai n]

execut eAsync net hod

.task. Task4 [ pool - 1-t hread- 4]

.task. Task3 [ pool - 1-t hread- 3]

millis

.task. Task2 [ pool - 1-t hread- 2]

milis

.task. Taskl [ pool - 1-t hr ead- 1]

milis
[ mai n]

execut eAsync net hod

out put Taskl: Qutput from Taskl; Task2: Qutput from Task2; Task3: Qutput from Task3;

Task2: {}; Task3: {};

conpl et abl eFuture3. get().get("test_var"),

test started
- Task 4 finished.

- Task 3 finished.
- Task 2 finished.
- Task 1 finished.

test finished. Final
Task4: Qutput from Task4

Additionally CompletableFuture API provides possibility to combine executions in chains, where output from previous task will be used
as an input for the next task automatically. For that you can call the method "thenCompose" from CompletableFuture object and
provide the "executeAsync" methods, which returns the java.util.function.Function object. For that you should use the following

methods signatures:

Functi on<TaskQut put, Conpl et abl eFut ur e<TaskCQut put >> execut e( O ass<? extends ApTask>...

cl asses)

As you may see, the only different here is that those methods don't accept the input as argument, because it will be provided

automatically.
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So the example of using it is the following:

Conpl et abl eFut ur e<TaskQut put > fi nal Conpl et abl eFuture = execute(getlnput(), Taskl.cl ass)
.thenConpose( execut e( Task2. cl ass))
.thenConpose(execut e( Task3. cl ass))
.t henConpose( execut e( Task4. cl ass));

Below you'll find the complete example of AP which executes four tasks in the chain, where the output from previous task is used as an
input for the next task automatically. In such case behavior of the execution will be the same as in "execute" method, where you
provide inputs/outputs chain manually:

ExecuteAsyncChainDemoAp.java

@l f 4j
@\pMbdul eEntry(nanme = "Execute Async Chain Denp")
public class ExecuteAsyncChai nDenpAp extends ApMdul e {

public static void main(String[] args) {
ApMdul eRunner . | ocal Launch( Execut eAsyncChai nDenpAp. cl ass) ;
}

public TaskQutput run() throws Exception {
| og. error("executeAsync nethod chain test started");

Conpl et abl eFut ur e<TaskQut put > fi nal Conpl et abl eFuture = execute(getlnput(), Taskl.class)
.thenConpose( execut e( Task2. cl ass))

.thenConpose(execut e( Task3. cl ass))

.t henConpose( execut e( Task4. cl ass));

TaskQut put final Qutput = final Conpl et abl eFuture. get();

| og. error("executeAsync nethod chain test finished. Final output: {}; ", final Qutput.get
("test_var"));

return final Qutput;

After the execution is finished will see the following logs:

2020-08-26 19:51:07,212 INFO e.i.e.t.ExecuteAsyncChai nDenpAp [main] - executeAsync nethod chain test started
2020-08-26 19:51: 11,268 INFO e.i.easyrpa.taskexecution.task.Taskl [pool-1-thread-1] - Task 1 finished.
Provided input: null. It was sleeping 4000 nmillis

2020-08-26 19:51: 14,284 INFO e.i.easyrpa.taskexecution.task.Task2 [pool-1-thread-2] - Task 2 finished.

Provi ded input: Qutput from Taskl. It was sleeping 3000 nmllis

2020-08-26 19:51:16,298 INFO e.i.easyrpa.taskexecution.task. Task3 [pool-1-thread-1] - Task 3 finished.

Provi ded input: Qutput from Task2. It was sleeping 2000 nmillis

2020-08-26 19:51:17,312 INFO e.i.easyrpa.taskexecution.task. Task4 [pool -1-thread-2] - Task 4 finished.
Provided input: Qutput from Task3. It was sleeping 1000 mllis

2020-08-26 19:51: 17,317 INFO e.i.e.t.Execut eAsyncChai nDenpAp [nain] - executeAsync nethod chain test finished.
Final output: Qutput from Task4;

Asynchronous Set of Tasks Execution

You can use this method to trigger the asynchronous execution of more than one task with the same input. It has the following method
signature:

Conpl et abl eFut ur e<TaskQut put > execut e( TaskQut put out put, C ass<? extends ApTask>... task)

Where:
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® jnput - your input object which came from local runner in case of local execution or input object which is provided on Control
Server in case of execution on the server.
® task- classes of the tasks your want to execute, e.g. "MyFirstTask.class, MySecondTask.class,".

Returns: CompletableFuture object on which you can call "get()" method to get TaskOutput object.

So the example of using it:

Conpl et abl eFut ur e<TaskQut put > conpl et abl eFut ur eConbi ned = execute(getlnput(), Taskl.class, Task2.class, Task3.
cl ass, Task4.cl ass);

The final output will be the result of merging of all outputs. By default there is the merge strategy that in case of conflict (output
variable with the same name) - last task provided for that method will overwrite such duplicated variable.

Let's see the following example of the complete AP:

ExecuteAllAsyncDemoAp.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyrpa. engi ne. apf | ow. ApMbdul eBase;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa.taskexecution.task. Taskl;

i nport eu.ibagroup. easyrpa.taskexecution.task. Task2;

i mport eu.ibagroup. easyrpa.taskexecution.task. Task3;

i mport eu.ibagroup. easyrpa.taskexecution.task. Task4;

i mport | onbok. extern.slf4j.Slf4j;

import java.util.concurrent. Conpl etabl eFuture;

@l f 4j
@\pMbdul eEntry(nanme = "Execute Al Async Denp")
public class ExecuteAl |l AsyncDenpbAp extends ApMbdul eBase {

public TaskQutput run() throws Exception {
I 0g. i nfo("execut eSubt asks nmethod test started");
Conpl et abl eFut ur e<TaskQut put > conpl et abl eFut ur eConbi ned = execut eSubt asks(get | nput (), Taskl.cl ass,
Task2. cl ass, Task3.class, Task4.cl ass);
TaskQut put out put = conpl et abl eFut ur eConbi ned. get () ;
I og. i nfo("executeSubtasks nethod test finished. Final output: {};", output.get("test_var"));
return output;

After the execution is finished we will see the following logs:

2020-08-26 20:07:43,537 INFO e.i.e.t.ExecuteAl |l AsyncDenpAp [main] - executeSubtasks nethod test started
2020-08-26 20: 07:44,644 INFO e.i.easyrpa.taskexecution.task.Task4 [pool-1-thread-5] - Task 4 finished.

Provided input: null. It was sleeping 1000 millis
2020-08-26 20: 07:45,634 INFO e.i.easyrpa.taskexecution.task.Task3 [pool-1-thread-4] - Task 3 finished.
Provided input: null. It was sleeping 2000 nmillis
2020-08-26 20: 07:46,638 INFO e.i.easyrpa.taskexecution.task.Task2 [pool-1-thread-3] - Task 2 finished.
Provided input: null. It was sleeping 3000 mllis
2020- 08-26 20:07:47,627 INFO e.i.easyrpa.taskexecution.task. Taskl [pool -1-thread-2] - Task 1 finished.
Provided input: null. It was sleeping 4000 mllis

2020-08-26 20:07:47,636 INFO e.i.e.t.ExecuteAl |l AsyncDenpAp [main] - executeSubtasks method test finished.
Fi nal output: Qutput from Task4;

It's possible to define your own output merge strategy. For that you should use the following method sugnature:
Conpl et abl eFut ur e<TaskQut put > execut e( Taskl nput input, ExecutionService.MergeStrategy nergeStrategy, C ass<?

extends ApTask>... task)

Where:
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® jnput - your input object which came from local runner in case of local execution or input object which is provided on Control
Server in case of execution on the server.
mergeStrategy - BiConsumer object (usually lambda expression) where you can define your own merge strategy.
classes- classes of the tasks your want to execute, e.g. "MyFirstTask.class, MySecondTask.class,".

Returns: CompletableFuture object on which you can call "get()" method to get TaskOutput object.

Let's see the following example where we define our own merge strategy. In case of conflicts (output variable with the same name) - it
combines the value using the pipe ("|") symbol:

ExecuteAllAsyncWithMergeStrategyDemoAp.java

package eu. i bagroup. easyrpa.taskexecution;

i nport eu.ibagroup. easyrpa. engi ne. annot at i on. ApModul eEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyr pa. engi ne. boot . ApMbdul eRunner ;

i mport eu.ibagroup. easyrpa. engi ne. servi ce. Executi onServi ce;
i nport eu.ibagroup. easyrpa.taskexecution.task. Taskl;

i mport eu.ibagroup. easyrpa. taskexecuti on. task. Task2;

i mport eu.ibagroup. easyrpa.taskexecution.task. Task3;

i nport eu.ibagroup. easyrpa.taskexecution.task. Task4;

i mport | onbok. extern.slf4j.Slf4j;

import java.util.concurrent. Conpl etabl eFuture;

@l f 4
@\pMdul eEntry(name = "Execute Al Async with nerge strategy Denp")
public class ExecuteAll AsyncWthMergeStrat egyDenpAp extends ApMdul e {

public static void nain(String[] args) {
ApMbdul eRunner . | ocal Launch( Execut eAl | AsyncW t hMer geSt r at egyDenpAp. cl ass) ;

}

public TaskQutput run() throws Exception {
| og.info("executeAl | Async with nerge strategy nethod test started");

Executi onServi ce. MergeSt rat egy conmbi neWt hPi peMergeStrategy = (final Qut put,
fini shedTaskVari abl es) -> {
for (String key : finishedTaskVari abl es. keySet ()) {
if (finalQutput.containsKey(key)) {
String currentFi nal Val ue = final Qut put. get (key);
current Final Val ue = currentFinal Value + "|" + finishedTaskVari abl es. get
(key);
final Qut put.repl ace(key, currentFinal Val ue);
} else {
final Qut put. put (key, finishedTaskVari abl es. get (key));
}

}

Conpl et abl eFut ur e<TaskQut put > conpl et abl eFut ur eConbi ned = execut e(get!nput(),
conbi neW t hPi peMer geSt r at egy, Task1l. cl ass, Task2.cl ass, Task3.cl ass, Task4.class);

TaskQut put out put = conpl et abl eFut ur eConbi ned. get () ;

I og.info("executeAl |l Async with nerge strategy nethod test finished. Final output: {};", output.
get("test_var"));

return output;

}

After the execution we will see the following logs:

2020-08-26 20:17:53,658 INFO e.i.e.t.ExecuteAl |l AsyncWthMergeStrategyDenoAp [nain] - executeSubtasks with
merge strategy nethod test started

2020-08-26 20:17:54,747 INFO e.i.easyrpa.taskexecution.task.Task4 [pool-1-thread-5] - Task 4 finished.
Provided input: null. It was sleeping 1000 nmillis

2020-08-26 20:17:55,753 INFO e.i.easyrpa.taskexecution.task. Task3 [pool-1-thread-4] - Task 3 finished.
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Provided input: null. It was sleeping 2000 nmillis
2020-08-26 20:17:56, 758 INFO e.i.easyrpa.taskexecution.task.Task2 [pool-1-thread-3] - Task 2 finished.

Provided input: null. It was sleeping 3000 nmillis
2020-08-26 20:17:57,743 INFO e.i.easyrpa.taskexecution.task.Taskl [pool-1-thread-2] - Task 1 finished.
Provided input: null. It was sleeping 4000 mllis

2020- 08-26 20:17:57,754 INFO e.i.e.t.ExecuteA |l AsyncWthMergeStrategyDenpAp [main] - executeSubtasks with
nmerge strategy nethod test finished. Final output: Qutput from Taskl| Qutput from Task2| Qutput from Task3| Qut put
from Task4;
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(v. 2.2) Input/Output usage

What is Input/Output data?
Input/Output objects structure
Usage

Example

What is Input/Output data?

Input and Output objects are necessary to transfer data to the process tasks and get the result. Most often, they are used to transfer
data identifiers for processing, data transfer between steps (usually, the data is stored in the database, and only the keys are sent to
the next step), and to get the output data - the results of work. It can be business data or information about successful execution.

Input/Output objects structure

You can save any serializable object as an input or output object. Input/output objects store data in the variable HashMap<String,
String> variables. The key is the variable name, and the value is the data stored in json format. When reading/saving data in input
/output, the added object is automatically serialized/deserialized into json string.

Usage

To upload data to the process input, go to Automation Process Details -> Input Data and upload a data file in json format.

. Automation Process Details « Backto list -
UPLOAD FILE

Details Runs Configuration Parameters Input Data

|_|'_‘| Add Input Data

FORMAT DATA

After that, to use the data uploaded through the control server or created in the code, you need to declare a variable with the @Input
annotation and the corresponding name and type.

public class Sanpl eTask extends ApTask {

@ nput (key = "newKey")
private String nylnputString;

@ nput
private MyTransferd ass nyTransferCbject;

In the example above, we expect 2 variables as the input.
The first variable is of the String type. @Input(key = "newKey") means that the variable was passed to the process with the newKey
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key.
The second variable of MyTransferClass type was passed with myTransferObject key without any additional options. So we just declare
the variable with the corresponding type and name, specify the @Input annotation and then we can use the data.

To send data to the output, the @Output annotation is used when declaring a variable. If you want to get the data, make changes and
pass it on, you can use both annotations at the same time.

public class Sanpl eTask extends ApTask {

@Dut put
@ nput
private MyTransferd ass nyTransfer Qbj ect;

@ut put
private String nmyQutputString;

In this example we get the input object myTransferObject and pass it to the output. We also create an additional variable myOutputStri
ng which is also passed to the next steps.

Example

In this example, we work with the Book class. The example consists of two steps. In the first step, we receive the data and pass it to
the second step. The second step takes the data from the first step, makes changes and sends it to the output.

Class Book is the entity we'll save in the DataStore and then pass between steps.

Book.java

i mport eu.ibagroup. easyrpa. persi st ence. annot ati ons. Col um;
i nport eu.ibagroup. easyr pa. persistence. annotations. Entity;
i mport eu.ibagroup. easyrpa. persi stence. annotations.|d;

i nport | onbok. Dat a;

i mport | onbok. NoAr gsConst ructor;

@ntity(value = "io_exanpl e_books")
@NoAr gsConst ruct or
@at a

public class Book {

@d
@Col um("i ndex")
private String index;

@Col um( " nane")
private String nane;

@Col um( " aut hor ")
private String author;

@Col um("count ™)
private String count;

public Book(String index, String name, String author) {
this.index = index;
t hi s. nane = nane;
t hi s. aut hor = author;

}

public Book(String index, String name, String author, String count) {
this.index = index;
thi s. nane = nane;
t hi s. aut hor = author;
this.count = count;
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Transferring the entire object may require a lot of resources. Therefore, the right approach is to save objects in the DataStore and
transfer their identifiers between the steps.

For information transfer, a special DTO object is created which contains the process identifier and the transferred data - the entity
identifiers in the DataStore.

Book.java

i nport | onbok. Getter;
i mport | onbok. ToStri ng;

inport java.util.Arraylist;
import java.util.List;

@oString
public class BooksResultDto {

@cet ter
private final String uuid;

@cet ter
private final List<String> booklds;

publ i c BooksResultDto(String uuid) {
this. booklds = new ArrayList<>();
this.uuid = uuid;

}

public void add(String id) {
bookl ds. add(i d);
}

In this example, there are enough methods available by default for working with DataStore, so the BookRepository interface remains
empty.

BookRepository.java

i mport eu.ibagroup. easyrpa.io.entities.Book;
i mport eu.ibagroup. easyr pa. persi st ence. CrudReposi tory;

inport java.util.Arraylist;
import java.util.List;

public interface BookRepository extends CrudRepository<Book, String> {
}

SampleTaskOne receives the books, saves them in the DataStore and passes the DTO object with identifiers to the next step.

SampleTaskOne.java

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyr pa. engi ne. annot ati on. Qut put ;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa.io. BookRepository;

i mport eu.ibagroup. easyrpa.io. BooksResul t Dt o;

i nport eu.ibagroup. easyrpa.io.entities.Book;

i mport | onbok. extern.slf4j.Slf4j;

inport javax.inject.Inject;
import java.util.Arrays;
import java.util.List;
import java.util.UU D

@\pTaskEntry(nane = "Sanpl e Task One")
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@l f 4
public class Sanpl eTaskOne extends ApTask {

/1key to output identification
public static final String BOOK_KEY = "Book";

@ut put (key = BOOK_KEY)
private BooksResul t Dt o booksResult;

@ nj ect
private BookRepository bookRepository;

@verride
public void execute() {

booksResult = new BooksResul t Dt o(get Uui d());

for (Book book : getBooks())({
//save to DataStore
bookReposi tory. save( book) ;

//add I D to output
booksResul t. add(book. get | ndex());

}

/1 CGetting books. Data can be obtained fromthe client program database, scraped fromthe website, etc.
private List<Book> getBooks() {
Book t hi nki ngl nJava = new Book(UUI D. randomJUl D().toString(), "Thinking in Java", "Bruce Eckel");
Book cipollino = new Book(UU D.randonmJUl D().toString(), "Le avventure di Cipollino", "G ovanni
Francesco Rodari");
Book war AndPeace = new Book(UUI D.randonJUl D().toString(), "War and Peace", "Lev Tol stoy");

return Arrays. asLi st (thinki ngl nJava, cipollino, warAndPeace);

SampleTaskTwo receives the input data from SampleTaskOne using the @Input annotation.
Then, using identifiers from the input DTO object, the data is extracted from the DataStore. After performing manipulations with the
obtained data, it is updated in the DataStore, identifiers of new entities are added to the output-object

The annotation @Output indicates that after processing the data will be transferred to the next step.

SampleTaskTwo.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i nport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput;

i mport eu.ibagroup. easyr pa. engi ne. annot ati on. Qut put ;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa.io. BookRepository;

i mport eu.ibagroup. easyrpa.io. BooksResul t Dt o;

i nport eu.ibagroup. easyrpa.io.entities.Book;

i mport | onbok. extern.slf4j.Slf4j;

inport javax.inject.Inject;

import java.util.Arraylist;

import java.util.List;

import java.util.Random

inport java.util.UU D

import static eu.ibagroup.easyrpa.io.task. Sanpl eTaskOne. BOOK_KEY;
@\pTaskEntry(name = "Sanple Task Two")

@l f 4j

public class Sanpl eTaskTwo extends ApTask {

@ nput (key = BOOK_KEY)
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@Dut put
private BooksResul t Dt o booksResul t;

@ nj ect
private BookRepository bookRepository;

@verride

public void execute() {

}

//get entities
Li st <Book> books =

f

}

or (String id :

new

ArraylList<>();

booksResul t . get Bookl ds()) {

books. add( bookReposi tory. fi ndByld(id));

//update entities

for (Book book :

}

books) {

book. set Count (Stri ng. val ueOf ( get BooksCount (book. get Nane())));
bookReposi tory. save( book) ;

//add new entities to repository
Book newBook = get NewBook();
bookReposi t ory. save( newBook) ;

//add new entities to result
booksResul t. add( newBook. get | ndex());

private Book get NewBook() {
return new Book(UUI D. randomJUl D().toString(),

}

/] Getting additional

website,
private int getBooksCount(String nanme) {
return new Randon().nextlnt(100);

}

etc.

i nformation.

The automation process to run tasks:

SampleTask.java

i nport
i mport
i mport
i nport
i mport
i mport
i mport
i mport
i nport
i mport

i mport

@ 1 4

@\pMdul eEntry(name = "Sanpl e Automati on Process of working with task input/output")

eu
eu
eu
eu
eu
eu
eu
eu
eu

. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagroup.
. i bagr oup.
| onbok. ext ern. sl f4j.

easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.

java.util.UU D

engi
engi
engi
engi
engi
engi
engi
io.t
io.t

"The Codf at her",

ne. annot at i on. ApMbdul eEntry;

ne. apf | ow. ApModul e;
ne. apf | ow. Taskl nput ;
ne. apf | ow. TaskQut put ;

ne. boot . ApModul eRunner;
ne. boot . Confi gur ati onvbdul e;
ne. boot . confi guration. St andal oneConfi gur ati onMbdul e;

ask. Sanpl eTaskOne;
ask. Sanpl eTaskTwo;

Slt4j;

public class | OSanpl eAp extends ApMdul e {

publ i ¢ TaskQut put

}

run() throws Exception {
return execut eAsync(getlnput(),

Sanpl eTaskOne. cl ass)

.t henConpose( execut eAsync( Sanpl eTaskTwo. cl ass))
.get();

public static void main(String[] args) {
ApMbdul eRunner runner =

new ApMbdul eRunner () ;
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Data can be obtained fromthe client program

"50");

dat abase,

scraped fromthe



String uuid = UUI D.randomJUl D().toString();
Conf i gurati onMbdul e configurationMdul e = new St andal oneConfi gurati onMdul e();

runner. | aunch(uui d, |OSanpl eAp. cl ass, new Tasklnput (), configurati onModul e);
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(v. 2.2) Annotations

Contents

® Contents
AP components
® @ApModuleEntry
® @ApTaskEntry
® Task level annotations
® @Output
® @Input
® @Configuration
® @AfterInit
® @OnError
® Page elements
® @FIndBy
® @Wait
® @Image
® @WithTimeout
® Lombok Annotations

AP components

These annotations are mandatory to successfully run AP. Otherwise the code will break apart and won't be started

@ApModuleEntry

This one signifies that target class represents Automation Process
When node executes AP from jar package the class annotated by ApModuleEntry will be started
In case there is more than one annotated class the one with def aul t RunMbdul e=t r ue will be started

Annotated class is normally extended from ApMdul eBase class so its execution starts from run() method

@\pModul eEnt ry(def aul t RunMbdul e=t r ue)
public class RdpAp extends ApMdul eBase {

@verride
public TaskQutput run() {
/1 workflow resulting in TaskQut put

}

@ApTaskEntry

ApTaskEntry can be viewed as a single step inside Automation Process

Annotated class is normally extended from ApTaskBase with execut e() method as entry point, which encapsulates the business logic
of this step

@\pTaskEntry(nane = "Cal cul ator task", description = "Denpnstrates inmage-based automation")
public class PerfornCal cMilti User extends ApTaskBase {
@verride

public void execute() {
/1 sequence of actions

}

Task level annotations
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These annotations can be applied to fields and methods inside AP task entry

@Output

The field annotated by @Output will be exported as a part of task output after its execution is finished.

It can be later imported into successive task using @Input

@\pTaskEntry(name = "Extract Debtors")

public class ExtractDebtors extends ApTaskBase {
@ut put (key = "Debtor")
private DebtorsResult To debtorsResult;

@verride
public void execute() {
debt or sResult = new Debt or sResul t To("abc");

}

@Input

@Input annotation allows import of the value exported from previous task

@\pTaskEntry(nanme = "Check Bank Guarantees")
public class CheckBankGuarant ees extends ApTaskBase {

@ nput (key = "Debtor")
private DebtorsResultTo debtorsResult;

@verride
public void execute() {
/1 actions performed on debtorsResult

}

both @ nput and @ut put have properties key and requi r ed
key - the key associated with stored and retrieved value
requi red - the boolean flag which enforces associated value to be checked on null
@Configuration
@Configuration retrieves value by name from configuration service or secret vault.
@onfiguration(value = "invoiceplane.client.url", defaultValue = "http://10.224.0.35:8085/i ndex. php/ sessi ons

/1 ogin")
protected String invoi cePlaneUrl;

@onfiguration(value = "invoi cepl ane. secrets", defaultValue = "{\"user\": \"adnm n@ bagroup. eu\",\"password\":

066Lc1In6Z\"}")
protected SecretCredential s invoicePl aneCredenti al s;

@onfiguration(value = "products_count"”, defaultValue = "20")
private int maxProduct sCount ToRead;

@AfterInit

@\fterlnit method will be called after base task is initialized and before execut e() is called

It makes a good practice to initialize config settings and drivers in a such way
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@\pTaskEntry(nane = "Extract Debtors", description = "Extract debtors from 1C Accounting")
public class ExtractDebtors extends ApTaskBase {

private BrowserDriver driver;

private String url;

@fterlnit
public void init() {
url = getConfigurationService().get("acc.client.url");

driver = getDriver(BrowserDriver.class, new HashMap<Enum bject>() {{
put (Dri ver Par ans. SELENI UM_NODE_CAPABI LI TI ES, new ChromeOptions());
IO
}

@verride
public void execute() {
OnecApplication application = new OnecApplication(driver);
Logi nPage | ogi nPage = application.open(url);
11

@OnError

Normally execut e() method can propagate exceptions outside of the task entry

In order to capture such exceptions and separate exception-handling logic it is recommended to create a specific method annotated
with @OnError

@\pTaskEntry(name = "Arithmetic Cal cul ation")
public class ArithneticCal cul ati on extends ApTaskBase {

@verride

public void execute() throws Throwabl e {
int a=1/0;

}

@neError

public void onError(Throwabl e t hrowabl e) {
Systemerr.printIn("Arithmetic error occured!");

}

Page elements

This group annotates Page Object elements such as input fields, buttons, window panels etc

@FIndBy

Indicates the locating mechanism for page element. Can receive field id, name, xpath and other parameters depending on the driver.
More on this in How to Locate Interface Elements

@i ndBy(nane = "One")
private RenoteWbEl emrent one;

@i ndBy(xpath = "//*[ @d="userNane']")
private RenoteWbEl ement user nane;

@Wait

Indicates wait timeout in seconds and wait function as Selenium FluentWait condition. Can be paired with @FindBy annotation

@i ndBy(xpath = "//input[@d=\"Nane\"]")
@it (wai t Func = Wi t. Wait Func. VI S| BLE)
private WebEl enent naneFi el d;
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@i ndBy(xpath = "//a[ @d=\"searchButton\"]")
@it (value = 30, waitFunc = Wit.WitFunc. CLI CKABLE)
private WebEl ement searchBtn;

@Image

Marks the element to be detected by screen driver and receives image url relative to resources/images directory

@ mage(url = "navigation-btn-1.png")
private | MEl enent navigation;

@WithTimeout

Indicates wait timeout for screen driver elements, receives time in seconds as parameter. Can be paired with @Image annotation.

@mage(url = "w ndows-start-1.png")
@\ t hTi neout (tinme = 3)
private | MEl enent start;

Lombok Annotations

This set of annotations is provided by Lombok, the code generating library.
They help to avoid repetitive code writing and hence reduces the typical errors in daily tasks.

We covered Lombok use cases in separate article.
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(v. 2.2) Exception Handling

® EasyRPA Exception Handling Mechanism
Define Specific AP Exceptions
Built-in Exceptions

® CoreError

® CsError

® NodeError

EasyRPA Exception Handling Mechanism

Developer has three options when dealing with exception inside AP :
® catch it inside AP and hence prevent AP from termination with 'failed’ status
® rethrow or left it propagated down the call stack to be eventually handled by engine
® declare @neError handler to tell engine the way to deal with exceptions not handled directly by developer

The best way to rethrow is to define AP specific exceptions, more on this further

Define Specific AP Exceptions

Developer can define AP-related errors by implementing eu. i bagr oup. easyr pa. engi ne. excepti on. Error Det ai | s interface onto
enumeration class.

It is recommended to store error messages as resource bundle.

InvoicePlaneError.java

public enum I nvoi cePl aneError inplements ErrorDetails {

LOGA N_FAI LED,
ADD_PRODUCT_FAI LED;

private static ResourceBundl e rb = ResourceBundl e. get Bundl e("i nvoi cepl ane_error");
public String get MessageTenpl ate() {

return rb.getString(this.name());

}

Error messages are defined in corresponding resource bundle, where each key matches the error name from enumeration.

The message can contain arbitrary number of parameters enclosed in {}.

invoiceplane_error.properties

LOA N_FAI LED=Login failed with user {0}
ADD_PRODUCT_FAI LED=Add failed for product {0}

Now to make use of newly created exception simply throw eu. i bagr oup. easyr pa. engi ne. except i on. EasyRpaExcepti on and pass the
arguments if the message requires them.
if (loginFailed) {

t hrow new EasyRpaException(Invoi cePl aneError. LOd N_FAI LED, credentials.getUser());
}

Built-in Exceptions

EasyRPA engine comes with a number of predefined exceptions.
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They can be found grouped in three classes: CoreError , CsError, NodeError depending on scope and domain specifics.

All these classes are essentially enumerations implementing eu. i bagr oup. easyr pa. engi ne. excepti on. Error Det ai | s interface.

CoreError

These are exceptions related to inner workings of engine, such as issues with driver, data, AP execution etc.

Exception Description

Code

E1000 Unexpected fatal error

E1001 Unexpected error occurs

E1002 Booting error occurs

E1003 Booting error: module instantiation error
E1004 Unable to load a configuration file or no configuration file provided
E2000 Configuration key is not defined

E2001 Wrong configuration value

E2002 The specified configuration has wrong structure
E2003 Cannot find data

E2004 S3 is not configured

E2005 General configuration error

E3000 Execution error occurs in module

E3001 Execution error occurs in task

E3002 Instance creation error

E3003 Can not inject fields into instance
E3004 Can not execute annotated method for instance
E3005 Execution stopped at task
E5000 REST service call failed
E5001 Network timeout
E5002 REST call failed: standalone mode
E5003 An error occurs during uploading file to S3
E5004 An error occurs during generation of S3 url
E5005 An error occurs during downloading file from S3
E6000 Database consistency error
E6001 Database foreign constraint error
E6002 Database unique constraint error
E6003 Database duplicate record error
E6004 Datasource persistence error
E6005 Datasource SQL error
E6006 Datasource error: cannot determine table
E7000 Secret vault error
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E7001 No trust store password found

E7002 No MongoDb password found
E7003 General security exception
E7004 Secret vault unsealing error
E7005 An error occurs during processing of file with secret configuration
E7006 Secret alias contains illegal characters
E8000 An error occurs during closing the driver
E8001 An error occurs during page creation
E8002 An error occurs during driver initialization
E8003 There is not current window for driver
E8004 Can't switch to window. Window with the following selector not found
E8005 An error occurs during opening application
E8006 An error occurs during taking screenshot
E8007 Timeout during waiting for UI element
E8008 Text validation error for UI element
E8009 List of opened windows is empty
E8010 Cannot find UI element on the screen
E8011 Can't launch application*/
E8012 Can't get windows
E8013 Unexpected driver error
CsError

This class comprises the exceptions derived from HTTP error codes and related to server-side issues such as access control, database
integrity and others.

Exception Code HTTP Code Description

S1000 500 Unexpected error occurs

S4000 401 User is disabled

S4001 401 Invalid credentials for user

S4002 403 Access denied

S4003 404 Entity not found

S4004 400 Wrong input format

S4005 400 CSV error

S4006 400 Wrong input

S4007 400 Method arguments are not valid
S4008 400 Invalid cron expression

S4009 400 Wrong input format: type mismatch
S4010 400 Wrong input format: missing request parameter
S4011 401 User does not exist
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54012
54013
S4014
54015
54016
S4017
54018
54019
S3000
S6000
S6001
56002
S6003
S6004
S6005
S6007
S6008
S6009
S6010
S6011
S6012
S6013
56014
S6015

S7000

NodeError

401

400

400

400

400

400

400

400

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

500

Wrong token

Wrong input format: DataStore record

Wrong input: missing DataStore record in request
Wrong input: either schema or csv file is accepted but not both
Please provide valid JSON

Cannot extract zip package

Wrong structure of ap package

CSV header error

Asynchronous job exception

Database consistency error

Database foreign constraint error

Database unique constraint error

Database duplicate record error

Datasource persistence error

Datasource error

Automation process with the same name already exists
Data Store with the same name already exists
Schedule with the same name already exists

Node with the same name already exists

Role with the same name already exists
NodeConfiguration parameter with the same key already exists
Secret entry with the same alias already exists

User with the same username already exists

Capability with the same name already exists

Secret vault error

These exceptions occur on node agent only

Exception Code
N1000
N2000
N3000

N4000

Description

Unexpected error

No configuration found

Multiply nodes

Communicate with another JVM failed
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(v. 2.2) Lombok

Introduction
Stable Features
® @SIf4j
® @Getter and @Setter
® @AIllArgsConstructor
® @ToString
® @Builder
® Experimental Features
® @UtilityClass
® Delombok

Introduction

EasyRPA engine comes with built-in Lombok library. It is compile-time code generator which helps to get rid of repetitive code
structures as well as unify the development practice across the team.

Any popular IDE today supports Lombok through plugins, read more about this in Install Lombok Plugin.

Lombok API includes stable and experimental features. It is recommended to stick to the stable since it is well tested, long supported
and less likely to be changed.

@ We only introduce the most popular Lombok applications, More of them can be found in the official documentation

Stable Features

@SIf4j

Generates slf4j logger field in a target class

@ f 4j
public class Cal cul at or Mai nPage extends ScreenPage {

public void displayText() {
log.info("Displaying text fromcal cul ator page");

}

@Getter and @Setter

Generates getter and setter methods respectively for a target field

cl ass Person {
@cet ter
@oet ter
private String naneg;

Person (String name) {
t hi s. nane = nane;
}
}

cl ass AppMain {
public static void nain(String[] args) {
Person person = new Person("Ellie");
System out. printl n(person. get Nane());

per son. set Nanme( " Abby") ;
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System out. printl n(person. get Nane());

Annotations can also have modifications. One of them is @zet t er (1 azy=t r ue) which allows lazy loading.

It means the underlying field will only be initalized when the getter is called first time and the result will be cached for later reuse.

@AllArgsConstructor

Generates the constructor receiving all the class members as arguments

@\ | ArgsConst ruct or
class Cat {
private String nang;
private int age;

}

public static void nain(String[] args) {
Cat cat = new Cat("Felix", 8);
}

Lombok provides other annotations to generate constructors:
@oAr gsConst ruct or creates the default constructor i.e. without parameters

@Requi r edAr gsConst ruct or creates the constructor with only final and @NonNull fields
@ToString
As follows from its name, @ToString generates self-titled method.

class Local Runner {

@oString
static class Product {
String nanme = "Butter";

int price = 2;

}

public static void nmain(String[] args) {
Product product = new Product();
System out. println(product.toString());

If we run the above code, the output will look something as Local Runner. Product (name=Butter, price=2) instead of eu. i bagroup.
easyr pa. | onbok. Local Runner $Pr oduct @21714c

@Builder

The builder pattern simplifies the construction of class with large number of parameters especially when most of them are optional.

@Bui | der

public class NutritionFacts {
private int servingSize = -1;
private int servings = -1;
private int calories = 0;
private int fat = 0O;
private int sodium= 0;
private int carbohydrate = 0;

public static void main(String[] args) {
NutritionFacts facts = NutritionFacts. builder()
.cal ories(200)
. fat (40)
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. car bohydr at e(120)
cbui 1 d();

As you see whith @ui | der applied we don't have to declare all possible constructors of Nutriti onFacts covering different set of
parameters. Instead we instantiate the class builder and only pass the needed parameters.

(D There is much more of Lombok features you can read about in the offcial documentation.

Experimental Features

@UtilityClass

Utility class can't be instantiated and can only have static methods.

@iilityd ass
public class MathUtils {
public int multiply(int a, int b) {
return a * b;

}

This is how this class looks after decompilation. The private constructor is added, the multiply method turned static and class itself
turned final.

public final class MathUtils {
private MathUtils() {
t hrow new UnsupportedOperati onException("This is a utility class and cannot be instantiated");

}

public static int nultiply(int a, int b) {
return a * b;

}

We won't dive any deeper into experimental features since they are subject to change. but you can read more on them in the official
documentation.

Delombok

Lombok annotations can be 'delomboked' i.e. unfolded to the actual code.
You can do it either by applying IDE plugin command or executing a command line.

To delombok in Intellij IDEA simply call Ref act or/ Del onbok/ Al'l | onbok annot ati ons on a target class. Keep in mind that Lombok
plugin must be installed.
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(v. 2.2) Page Object Design

® Implementation
® Extend Application class
® Return a Page object from method "open"
® Extend appropriate Page class
® Selector-annotations
® FindBy and Image annotations
® Wait annotations
Complete Page object example
Use your page-objects inside tasks (business-logic level)
® Additional rules

Page Object is a Design Pattern which has become popular in RPA for enhancing automation scripts maintenance and reducing code
duplication. A page object is an object-oriented class that serves as an interface to a page of your application. The automation scripts
then use the methods of this page object class whenever they need to interact with the UI of that page. The benefit is that if the UI
changes for the page, the automation scripts themselves don’t need to change, only the code within the page object needs to change.
Subsequently all changes to support that new UI are located in one place.

The Page Object Design Pattern provides the following advantages:

® There is a clean separation between automation scripts code and page specific code such as locators and layout.
® There is a single repository for the services or operations offered by the page rather than having these services scattered
throughout the automation scripts.

Implementation

Page-Object approach supporting can achieved in the 3 following steps:

® Extend Application class
® Return a Page object from method "open"
® Extend appropriate Page class

Extend Application class

In the EasyRPA Page Object design we create an application class as entry point of any applications. All application classes should
extend the Application class.

Our Application class has a constructor which takes a Driver object which will be responsible to initialization of pages via PageFactory
(using the method "createPage"). Also as the entry point of any applications it has the method "open" which accept the any application
arguments and should be responsible for opening application and returning the start page (usually it's login page).

So, the applications class which automation "Invoice Plane" web application will looks like:

InvoicePlaneApplication.java

i nport eu.ibagroup. easyrpa. engi ne. rpa. Application;
i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. BrowserDriver;
i nport eu.ibagroup. easyr pa. engi ne. rpa. el enent. Ui El enent;
public class Invoi cePl aneApplication extends Applicati on<BrowserDriver, U El ement> {
public I nvoi cePl aneApplicati on(BrowserDriver driver) {
super (driver);

}

@verride
public Logi nPage open(String... args) {

}
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Return a Page object from method "open"

Method "open" should return a page object, so the whole InvoicePlaneApplication.java class will looks like the following:

InvoicePlaneApplication.java

i mport eu.ibagroup. easyrpa. engi ne. rpa. Appl i cation;

i nport eu.ibagroup. easyrpa. engi ne.rpa.driver.BrowserDriver;

i mport eu.ibagroup. easyrpa. engi ne. rpa. el ement. U El enent;

i mport eu.ibagroup. easyrpa. systeminvoi cepl ane. page. Logi nPage;

public class Invoi cePl aneApplication extends Applicati on<BrowserDriver, U El ement> {

public I nvoicePl aneApplication(BrowserDriver driver) {
super (driver);

}

@verride

public Logi nPage open(String... args) {
String invoicePlaneUrl = args[O0];
getDriver().get(invoicePlaneUrl);
getDriver (). mnage().w ndow( ). maxi nm ze();
Logi nPage | ogi nPage = creat ePage(Logi nPage. cl ass);
return | ogi nPage;

}

Method "createPage" is responsible for calling corresponding PageFactory to create a page, which is necessary to initialize the
selector-annotations (such as @FindBy, @Wait). Also it saves the link to Application object which keeps the link to Driver

object.

Extend appropriate Page class
Any class of page object should extend appropriate basic page:

WebPage - if page works with BrowserDriver
DesktopPage - if page works with DesktopDriver
ScreenPage - if page works with ScreenDriver
SapPage - if page works with SapDriver

In our example LoginPage should extends WebPage as it describe the page of "Invoice Plane" web application:

LoginPage

i mport eu.ibagroup. easyr pa. engi ne. nodel . Secr et Cr edenti al s;
i mport eu.ibagroup. easyrpa. engi ne. r pa. page. WebPage;

public class Logi nPage extends WbPage {
publ i c Dashboard | ogi n(SecretCredentials invoi cePl aneCredentials) {

return createPage(Dashboard. cl ass);

Pay attention that all new pages are created inside another pages should be initialized through "createPage" method, which is
necessary to initialize the selector-annotations and to save the link to Application object which keeps the link to Driver object.
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Selector-annotations

FindBy and Image annotations

All drivers have different limitation to use selector-annotations attributes. Use the compatibility matrix bellow to check which attributes
can be used for the following annotations:

® org.openga. sel eni um support. Fi ndBy

® eu. i bagroup. easyrpa. engi ne. rpa. po. annot ati on. | nage

@i H(_<By @FindBy @FindBy @FindBy @FindBy @FindBy @FindBy @FindBy @Image
(name = (className = (css= (tagName= (linkText= (partialLinkText (xpath = (url=
"any™) "any™) "any") "any™) "any™) = "any") "any™) "any™)

Browse
rDriver

Deskto
pDriver

JavaDri
ver

SapDriv
er

Screen
Driver

Wait annotations

Usually we use selector annotations (FindBy and Image) together with wait-annotations. There're 2 annotations to let driver know how
should we wait for element:

® eu. i bagroup. easyrpa. engi ne. r pa. po. annot ati on. \\ai t

® eu. i bagroup. easyrpa. engi ne. r pa. po. annot ati on. Wt hTi neout
@ai t @WithTimeout

BrowserDriver
DesktopDriver
JavaDriver
SapDriver

ScreenDriver

@Wait annotation

Annotation @Wait contains two attributes: to define a wait timeout (default is 20 sec) and to define a wait function.

So usage examples can be the following:

LoginPage

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. WebPage;

i nport eu.ibagroup. easyrpa. engi ne. rpa. po.annotation. Wi t;
i mport org.openga. sel eni um WebE!l enent ;

i mport org.openga. sel eni um support . Fi ndBy;

public class MyPage extends WebPage {

@indBy(id = "email")
@it (30)

68



private WebEl enent email Fi el d;

OR with a Wait function:

LoginPage

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. WebPage;
i mport eu.ibagroup. easyrpa. engi ne. rpa. po. annotation. i t;
i mport org.openga. sel eni um WebE!l enent ;
i nport org.openga. sel eni um support. Fi ndBy;
public class MyPage extends WebPage {
@indBy(id = "email")

@it (value = 30, waitFunc = Wit.WitFunc. CLI CKABLE)
private WebEl enent enmil Fi el d;

@WithTimeout annotation
Annotation @WithTimeout expects 2 attributes to be define: time (required) and poll (default is 1 sec)

Bellow is an example of usage:

LoginPage

i nport eu.ibagroup. easyr pa. engi ne. r pa. page. Deskt opPage;

i mport eu.ibagroup. easyr pa. engi ne. rpa. po. annot ati on. Wt hTi neout ;
i mport eu.ibagroup. easyrpa. engi ne. rpa. el ement . Deskt opEl enent ;

i nport org. openqa. sel eni um support. Fi ndBy;

public class MainPage extends DesktopPage {
@i ndBy(nane = "password")

@Vt hTi meout (time = 20, poll = 2)
private DesktopEl ement passwordFi el d;

Complete Page object example

Using the correct class structures and selector-annotations, complete LoginPage.java class for web application may looks like the
following:

LoginPage
package eu. i bagroup. easyrpa. system i nvoi cepl ane. page;

i mport eu.ibagroup. easyrpa. engi ne. annotati on. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. excepti on. EasyRpaExcepti on;
i mport eu.ibagroup. easyr pa. engi ne. nodel . Secr et Cr edenti al s;

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. WebPage;

i nport eu.ibagroup. easyrpa. engi ne. rpa. po. annotation. Wi t;
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i mport
i mport
i mport
i mport
i mport
i nport
i mport
i mport

@l f 4j
public

eu. i bagroup. easyr pa. system i nvoi cepl ane. excepti on. | nvoi cePl aneError;
| onmbok. extern. sl f4j.SIf4j;

or g. openga. sel eni um By;

or g. openga. sel eni um Ti meout Excepti on;

or g. openga. sel eni um WebEl erent ;

or g. openga. sel eni um support. Fi ndBy;

or g. openga. sel eni um support. ui . Expect edCondi ti ons;

or g. openqa. sel eni um support. ui . WebDri ver Vi t ;

cl ass Logi nPage extends WebPage {
private static final String PAGE_CSS SELECTOR = ".contai ner #l ogin";
private static final |ong PAGE_LOAD TI MEQUT = 20;
private static final long LOG N_WAI T_TI MEQUT = 20;
private static final String successLogi nCssSel ector = "di v#mai n-area";
private static final String fail edLogi nCssSel ector = "#login .alert";

@indBy(id = "email")
@\ai t (wai t Func = Wi t. Wit Func. CLI CKABLE)
private WebEl enent email;

@i ndBy(id = "password")
@\ai t (wait Func = Wi t. Wit Func. CLI CKABLE)
private WebEl enent password;

@i ndBy(xpath = "//button[ @ype='submit']")
@\ai t (wai t Func = Wi t. Wit Func. CLI CKABLE)
private WebEl enent submit;

@fterlnit
public void init() {

WebDriverWait wait = new WebDriverWit(getDriver(), PAGE_LQOAD TI MEQUT);

wai t.until (ExpectedConditions.visibilityO El ementLocated(By.cssSel ector ( PAGE_CSS_SELECTOR)) ) ;
}

publ i c Dashboard | ogi n(SecretCredentials invoi cePl aneCredentials) {
email.click();
email.clear();
emai | . sendKeys(i nvoi cePl aneCredenti al s. get User ());

password. click();
password. cl ear();
passwor d. sendKeys(i nvoi cePl aneCredenti al s. get Password());

submit.click();

try {
WebDriverWait wait = new WebDriverWait(getDriver(), LOG N WA T_TI MEQUT);
wai t.until (ExpectedConditions. or (Expect edCondi tions. presenceC El ement Locat ed( By.

cssSel ect or (successLogi nCssSel ector)), ExpectedConditions. presenceC El enent Locat ed(By. cssSel ect or
(fail edLogi nCssSel ector))));

bool ean | ogi nFai | edAppeared = getDriver().findEl ements(By.cssSel ector

(fail edLogi nCssSel ector)).size() > O;

if (1oginFail edAppeared) {
t hrow new EasyRpaException(Il nvoi cePl aneError. LOd N_FAI LED,

i nvoi cePl aneCredenti al s. get User());

}
} catch (Tineout Exception e) {

| 0og. debug( " Unknown error during InvoiceTO Place authorisation process.");
t hrow new Runti meException();

}

return createPage(Dashboard. cl ass);
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So LoginPage has only "login" method which accept the secret credentials. After it clicks button - there're 2 possible elements can be
appeared: for success login flow and for failed login. So in the example above we create a wait condition as the combination of 2
possible conditions for different selectors. If login has done successfully - LoginPage returns DashboardPage.

Use your page-objects inside tasks (business-logic level)
After the page-objects structure is created, in your task you can easily start using it like the following:

I nvoi cePl aneAppl i cation invoi cePl aneApplication = new I nvoi cePl aneApplication(browserDriver);
Logi nPage | ogi nPage = invoi cePl aneAppl i cation. open(invoicePl aneUrl);

Dashboar d dashboard = | ogi nPage. | ogi n(i nvoi cePl aneCredenti al s);

Product sPage productsPage = dashboard. openProducts();

Li st <Product TO> product sFronPage = product sPage. get Products();

Additional rules

There is a lot of flexibility in how the page objects may be designed, but there are a few basic rules for getting the desired
maintainability of your automation code.

® Page objects themselves should never contains any business specific logic. This is part of your automation scripts and should
always be within the scripts’s code, never in an page object. The page object will contain the representation of the page, and
the services the page provides via methods but no code related to what is being automated should be within the page object.

® A page object does not necessarily need to represent all the parts of a page itself. The same principles used for page objects
can be used to create “Page Component Objects” that represent discrete chunks of the page and can be included in page
objects. These component objects can provide references the elements inside those discrete chunks, and methods to leverage
the functionality provided by them. You can even nest component objects inside other component objects for more complex
pages. If a page in the application you automate has multiple components, or common components used throughout the site
(e.g. a navigation bar), then it may improve maintainability and reduce code duplication.
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(v. 2.2) Drivers

Interface Driver
Opening new applications
® get(String)
® Browser navigation
® getTittle
® getCurrentUrl
® navigate
® Working with windows
® switch to window
® getWindowHandle
® getWindowHandles
® close
® window management
® Take screenshots
® getScreenshotAsBytes
® getScreenshotAsFile
® getScreenshotAsBase64
® Working with UI Elements
® findElement
® findElements
® waitForElement
® Keyboard, Mouse, Clipboard
® getlnputDevices
® getKeyboard
® getMouse
® clipboard

Interface Driver

The interface Driver extends WebDriver class from the Selenium project, so inherits all standard Selenium driver methods. This
interface is implemented by the following classes:

BrowserDriver - to work with web-applications

DesktopDriver - to work with desktop applications (except Java application)
JavaDriver - to work with Java desktop applications

SapDriver - to work with SAP applications

ScreenDriver - to work with the any applications on image-based approach

Some of the methods from Driver interface are supported in all of above drivers, but some of them may not be supported in some
driver.

In addition of standard Selenium WebDriver methods this Driver has the following useful methods:

initPage

sleep

getScreenshot
getScreenshotAsBytes
getScreenshotAsFile
getScreenshotAsBase64
clipboard
waitForElement
waitForElementNot
waitFor
getInputDevices

Opening new applications

get(String)
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BrowserDriver - native Selenium support

DesktopDriver - supports (please refer to driver page to see additional details)
JavaDriver - supports (please refer to driver page to see additional details)
SapDriver - method is not supported

ScreenDriver - method is not supported

The first thing you will want to do after launching a bot is to open your application. This methods is used to open an application /
website and it accepts the executable file path / website link (depends on driver type).

public void get(String url)

Browser navigation

getTittle

1 BrowserDriver - native Selenium support
DesktopDriver - supports
JavaDriver - supports
SapDriver - method is not supported

ScreenDriver - method is not supported

You can read the current application title (or browser title).

public String getTitle()

getCurrentUrl

1 BrowserDriver - native Selenium support
DesktopDriver - method is not supported
JavaDriver - please refer to driver page to see details
SapDriver - method is not supported

ScreenDriver - method is not supported

You can read the current URL from the browser’s address bar using this method.

public String getCurrentUrl ()

navigate

1. BrowserDriver - native Selenium support

DesktopDriver - method is not supported
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JavaDriver - method is not supported
SapDriver - method is not supported

ScreenDriver - method is not supported

This method returns an abstraction (Navigation object) which contains the helpful methods to perform navigation in Browser.

public Navigation navigate()

driver.navigate().to("https://seleniumdev"); //longer way of driver.get("https://seleniumdev")
driver. navigate().back();

driver.navigate().forward();

driver.navigate().refresh();

Working with windows

switch to window

1. Because of drivers nature, each driver has its own way to switch to windows:
BrowserDriver - please refer to driver page to see details
DesktopDriver - please refer to driver page to see details
JavaDriver - please refer to driver page to see details
SapDriver - please refer to driver page to see details

ScreenDriver - is not supported

getWindowHandle

1 BrowserDriver - supports
DesktopDriver - supports
JavaDriver - supports
SapDriver - method is not supported
ScreenDriver - method is not supported

Each window has a unique identifier which remains persistent in a single session. You can get the window handle of the current window
by using this method.

public String get WndowHandl e()

getWindowHandles

1 BrowserDriver - supports
DesktopDriver - supports

JavaDriver - supports
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SapDriver - method is not supported
ScreenDriver - method is not supported

Return a set of window handles which can be used to iterate over all open windows available for driver so you can use handle to switch
to window by passing them to "switch to window" methods.

public Set<String> get WndowHandl es()

close

1 BrowserDriver - supports
DesktopDriver - supports
JavaDriver - supports
SapDriver - supports (please refer to driver page to see additional details)

ScreenDriver - method is not supported

Close the current window (quitting the browser if it's the last window currently open for BrowserDriver).

public void close()

window management

1 BrowserDriver - supports
DesktopDriver - supports
JavaDriver - supports
SapDriver - supports
ScreenDriver - method is not supported

You can get the Window object to manage it (to change and get the size, change position). It returns the interface for managing the
current window

publ i c W ndow wi ndow()

Each driver has its own Window interface implementation. Please, refer driver specific page for more details:

(v. 2.2) Browser Driver Window
(v. 2.2) Desktop Driver Window
(v. 2.2) Java Driver Window
(v. 2.2) Sap Driver Window

Take screenshots

1 BrowserDriver - supports
DesktopDriver - supports
JavaDriver - supports

SapDriver - supports
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ScreenDriver - supports

All drivers support getting a screenshot of the whole screen. Captured screenshot can be returned in different format.

getScreenshotAsBytes

public byte[] getScreenshot AsBytes()

getScreenshotAsFile

public File getScreenshot AsFile()

getScreenshotAsBase64

public String getScreenshot AsBase64()

Also the same methods can be used from each particular element to capture screenshot of an element. Please, refer the driver specific
page for more details:

(v. 2.2) Browser Driver Element
(v. 2.2) Desktop Driver Element
(v. 2.2) Java Driver Element

(v. 2.2) Sap Driver Element

(v. 2.2) Screen Driver Element

Working with UI Elements

Each driver has its own specific type of elements and specific way to build the search query (By object). So it's needed to see
additional details from driver specific pages.

Bellow are details which locators are supported by which driver (eu.ibagroup.easyrpa.engine.rpa.locator.By)

Selector type BrowserDriver DesktopDriver JavaDriver SapDriver ScreenDriver
By.id
By.name
By.xpath
By.ccsSelector
By.className
By.tagName
By.linkText
By.partialLinkText
By.desktopSearch
By.image
By.anchor

By.sapld

1 BrowserDriver - native Selenium support (please refer to driver page to see additional details)
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DesktopDriver - supports (please refer to DesktopDriver page to see additional details)
JavaDriver - supports (please refer to driver page to see additional details)
SapDriver - supports (please refer to driver page to see additional details)

ScreenDriver - supports (please refer to driver page to see additional details)

findElement

It is used to find an element and returns a first matching single WebElement reference, that can be used for future element actions.

public Ui El enent findEl enent(By by)

findElements

Similar to "findElement", but returns a list of matching UI Elements. To use a particular UI Element from the list, you need to loop over
the list of elements to perform action on selected element.

Each driver has its own specific type of elements and specific way to build the search query (By object). So it's needed to see
additional details from driver specific pages.

public List<U El enent> findEl enent (By by)

waitForElement

Similar to "findElement", but it doesn't throw an exception immediately in case of not element was found. It will wait for specified
timeout until element appears. Also supports optional "suppress exception" parameter which suppress an exception in case of "true"
value and method returns "null" instead.

Also instead of search query ("By" object) method may accept Function object. It's used for conditional queries (e.g. ExpectedCondition
s.visibilityOfElementLocated(By.xpath("xpath_string") )

public U El enent waitForEl enent(By by, int secondsToPoll)
public Ui El enent wait For El enent (By by, int secondsToPol |, bool ean suppressTi neout Excepti on)

public U El enent wait ForEl enent (Functi on<WebDriver, Ui El emrent> function, int secondsToPoll)

public Ui El ement wait For El enent (Functi on<WebDriver, U El enent> function, int secondsToPoll, bool ean
suppr essTi meout Except i on)

Keyboard, Mouse, Clipboard

BrowserDriver - supports
DesktopDriver - supports
JavaDriver - supports
SapDriver - supports

ScreenDriver - supports

All drivers supports input devices such as Keyboard and Mouse. Also there is an access to system clipboard from all drivers.

getlnputDevices

Method which is supported by all drivers returns an abstraction which lets you access to Mouse and Keyboard devices (has appropriate
getters).
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public I nputDevices getlnputDevices()

For example:

i mport eu.ibagroup. easyrpa. engi ne.rpa.interactions. | nputDevi ces;
i nport eu.ibagroup. easyrpa. engi ne.rpa.interactions. Muse;
i nport eu.ibagroup. easyrpa. engi ne.rpa.interactions. Keyboard;

I nput Devi ces i nput Devi ces = driver. getlnputDevi ces();

Mouse nouse = inputDevi ces. get Mouse();
Keyboard keyboard = i nput Devi ces. get Keyboard();

getKeyboard

This method returns an abstraction (Keyboard object) which allows you to perform an actions with the keyboard, such as sending,
pressing and releasing keys.

publ i c Keyboard get Keyboard()

The short example of how to press the "Ctrl + S" combination which is usually responsible for saving:

i mport eu.ibagroup. easyrpa. engi ne.rpa.interactions. Keyboard;
inport org.sikuli.hotkey. Keys;

Keyboard keyboard = driver. getl nput Devi ces(). get Keyboard();
keyboar d. pressKey(Keys. CTRL) ;

keyboard. sendKeys("s");

keyboar d. r el easeKey(Keys. CTRL) ;

(D Keyboard class uses Sikuli library to send a keys, so it's important to use the keys constants from org.sikuli.hotkey.Keys.

Also it's important to have the same keyboard language selected in Windows tray menu as the characters language you send
to keyboard methods. Otherwise you'll get an exception

getMouse

This method returns an abstraction (Mouse object) which allows you to perform an actions with the mouse, such as right and left
buttons clicking, mouse moving, doubleclicking.

public Muse get Muse()

Mouse object has various type of methods to perform clicking, mouse moving and etc. which accept arguments such as "x" and "y"
integer coordinates, Point object. Also mouse moving can be perform with offset:

public void click(Point where)
public void click(int x, int vy)

public void doubl edick(Point where)
public void doubledick(int x, int y)

public void contextdick(Point where)
public void contextdick(int x, int y)

public void nouseDown( Poi nt where)
public void museDown(int x, int y)

public void nmouseUp(Poi nt where)
public void mouseUp(int x, int y)
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public void nouseMove(Poi nt where)
public void nouseMove(int x, int y)
public void nouseMove(Poi nt where, long xOfset, long yO fset)
public void nouseMove(int x, int y, long xOffset, long yOfset)

Bellow is an example of how to perform mouse click and moving with offset:

driver.getlnputDevices().get Muse().click(10, 10);
driver.getlnputDevices().get Mouse().nmuseMve(10, 10, 40, 40);

clipboard

This method returns an abstraction (Cliboard object) which allows you to get, set and clean clipboard text.

public dipboard clipboard()

Clipboard object contains the following methods:

public String getText()
public void setText(String text)
public void clean()

The short example of how get value from clipboard:

String val ueFronC i pboard = driver.clipboard().getText();
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(v. 2.2) Browser Driver

Driver Initialization
Driver Params
Opening new applications
Window management
® Get window handle
® Switching windows or tabs
® Working with UI Elements
® Inspector
® Find elements

@ This page describes only Browser Driver specific features and methods which may be different in other drivers.

Implementation which is common for all drivers is described in Drivers page. Please, read it before.

BrowserDriver is used to automate web browser actions.

This driver is based on the Selenium WebDriver which drives a browser natively, as a user would. In addition to Selenium WebDriver,
EasyRPA BrowserDriver brings additional useful methods.

Driver Initialization

You can initialize the driver in your automation process by the following way:

@river(value = DriverParans. Type. BROABER, param = {

@i verParaneter(key = DriverParans. Browser. SELENl UM NODE_CAPABI LI TIES, initializer = BrowserDriver.
Def aul t Chr omeOpti ons. cl ass) })
private BrowserDriver browserDriver;

Please notice that we pass Def aul t Chr omeOpt i ons class as capability initializer in the above example, so we expect that selenium grid
will provide the chrome node for us. If we want to use the browser other than Chrome, we need to pass the corresponding capability
initializer instead.

All the supported browsers are listed in the table below

Target Browser Capability Initializer

Chrome BrowserDriver.DefaultChromeOptions.class
Edge BrowserDriver.DefaultEdgeOptions.class
Firefox BrowserDriver.DefaultFirefoxOptions.class

Internet Explorer ' BrowserDriver.DefaultleOptions.class

Opera BrowserDriver.DefaultOperaOptions.class

Driver Params

Param name Measure Default Description
Value
DriverParams.  URL htt Iph/ /It Selenium Hub URL.
ocal hos
Browser.SELENI - 4444] wd
UM_HUB_URL / hub
DriverParams. org. null Used to set properties of browsers to perform browser automation of web applications. It stores the
Browser.SELENI | °Penaa. capabilities as key-value pairs and these capabilities are used to set browser properties like browser
UM_NODE_CAP name, browser version, path of browser driver in the system, etc. to determine the behavior of browser
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ABILITIES sel eni um at run time. E.g. you can read about Chrome browser capabilities by the following link.

Capabi lit

ies
DriverParams. seconds 1800 Limits the time that the script allots for a web page to be displayed. If the page loads within the time
Browser.PAGE_ then the script continues. If the page does not load within the timeout the script will be stopped by a Tim
LOAD_TIMEOUT eoutException.
_SECONDS
DriverParams. seconds 0 This timeout is used to specify the amount of time the driver should wait while searching for an element
Browser.IMPLIC if it is not immediately present.

ITLY_WAIT_TIM
EOUT_SECONDS

Bellow is an example of how to put Chrome options capabilities:

ChroneOpti ons chroneOpti ons = new ChroneOptions();

HashMap<String, Cbject> chronePrefs = new HashMap<>();
chronePrefs. put("profile.default_content_settings. popups”, 0);
chronePrefs. put ("downl oad. defaul t _directory", filePath);

chroneOpti ons. set Experi nental Option("prefs", chromePrefs);

browserDriver = getDriver(BrowserDriver.class, new HashMap<Enum bject>() {{
put (Dri ver Par ans. Br owser. SELENI UM_NODE_CAPABI LI TI ES, chromeQOpti ons);

s

Opening new applications

The first thing you will want to do after launching a browser is to open your website. This can be achieved in a single line:

browserDriver.get("https://sel enium dev");

Window management

Get window handle

WebDriver does not make the distinction between windows and tabs. If your site opens a new tab or window, Selenium will let you
work with it using a window handle. Each window has a unique identifier which remains persistent in a single session. You can get the
window handle of the current window by using:

driver.get WndowHandl e() ;

Switching windows or tabs

Browser driver supports switching to window by name or window handle. For that it has the following method allowing you to switch to
window:

public void sw tchToW ndow String nanmeOr Handl e) ;

Also it supports methods which help you to wait until window appears and switch to it only after that. It returns "true" if it switched
successfully:

public bool ean wai t AndSwi t chToW ndow( Stri ng wi ndowSearch, int secondsToPol |);
public bool ean wai t AndSwi t chToW ndow( Stri ng wi ndowSearch, By by, int secondsToPoll);
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publ i c bool ean wai t AndSwi t chToW ndow( Stri ng wi ndowSearch, By by, int secondsToPoll, bool ean
suppr essTi meout Excepti on)

Working with UI Elements

Inspector

UI Elements represents a DOM elements. Browser Driver API provides built-in methods to find the elements which are based on
different properties like ID, Name, Class, XPath, CSS Selectors, link Text, etc. To construct a selector you can use built-in browser
DOM inspector.

E.g. you can read about Chrome browser inspector by the following link.

Find elements

Please, check the table which locators are supported by BrowserDriver:

Selector type BrowserDriver
By.id
By.name
By.xpath
By.ccsSelector
By.className
By.tagName
By.linkText
By.partialLinkText
By.desktopSearch
By.image
By.anchor

By.sapld
Bellow an example of how to find element by name:

WebEl enent webEl ement = browserDriver. findEl emrent (By. nane("q"));

You can read more information of how to work with selenium selectors:
XPath Tutorial

CSS selectors

Locators Tutorial

Selenium documentation
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(v. 2.2) Browser Driver Element

WebElement represents a DOM element. WebElements can be found by searching from the document root using a WebDriver instance,
or by searching under another WebElement. You can read more documentation about WebElement on Selenium project documentation.

Get Active Element

Is Element enabled

Is Element Selected
Get Element Tag Name
Get Element Rect

Get Element CSS Value
Get Element Text

Get Active Element

It is used to track (or) find DOM element which has the focus in the current browsing context.

/] Get attribute of current active el enent
String attr = driver.switchTo().activeEl ement().getAttribute("title");

Is Element enabled

This method is used to check if the connected Element is enabled or disabled on a webpage. Returns a boolean value, True if the
connected element is enabled in the current browsing context else returns false.

/lreturns true if elenent is enabled else returns false
bool ean val ue = driver.findEl enent (By. nane("btnK")).isEnabl ed();

Is Element Selected

This method determines if the referenced Element is Selected or not. This method is widely used on Check boxes, radio buttons, input
elements, and option elements.

Returns a boolean value, True if referenced element is selected in the current browsing context else returns false.

//returns true if elenent is checked else returns fal se
bool ean value = driver.findEl ement (By.cssSel ector ("input[type='"checkbox']:first-of-type")).isSelected();

Get Element Tag Name

It is used to fetch the TagName of the referenced Element which has the focus in the current browsing context.

/lreturns TagNane of the el enent
String value = driver.findEl enent (By.cssSel ector("hl1")).get TagNane();

Get Element Rect

It is used to fetch the dimensions and coordinates of the referenced element.
The fetched data body contain the following details:

® X-axis position from the top-lef corner of the element
® y-axis position from the top-lef corner of the element
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® Height of the element
® Width of the element

/1 Returns height, width, x and y coordinates referenced el enent
Rectangl e res = driver.findEl ement (By.cssSel ector("hl1")).getRect();

/'l Rectangl e class provides getX getY, getWdth, getHeight nethods
Systemout.println(res.getX());

Get Element CSS Value

Retrieves the value of specified computed style property of an element in the current browsing context.

/'l Retrieves the conputed style property 'color' of Iinktext
String cssValue = driver.findEl enent(By.|inkText("Mre information...")).getCssValue("color");

Get Element Text
Retrieves the rendered text of the specified element.

/1 Retrieves the text of the el enent
String text = driver.findEl ement (By.cssSel ector("hl")).getText();
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(v. 2.2) Browser Driver Window

Get window size
Set window size
Get window position
Set window position
Maximize window
Minimize window
Fullscreen window

Screen resolution can impact how your web application renders, so WebDriver provides mechanisms for moving and resizing the
browser window.

Current window object can be retrieved from driver using the method:

W ndow wi ndow = driver. nanage().w ndow();

Get window size
Fetches the size of the browser window in pixels.

/| Access each di mension individually

int wdth = driver.nanage().w ndow().getSize().getWdth();
int height = driver.mnage().w ndow). getSize().getHeight();
/1O store the dimensions and query themlater

Di mensi on size = driver. manage().w ndow ). get Si ze();

int wdthl = size.getWdth();

int heightl = size.getHeight();

Set window size
Restores the window and sets the window size.

driver.manage().w ndow() . set Si ze(new Di mensi on(1024, 768));

Get window position
Fetches the coordinates of the top left coordinate of the browser window.

/'l Access each dinmension individually
int x = driver.nmanage().w ndow().getPosition().getX();
int y = driver.nmanage().w ndow().getPosition().getY();

/Il O store the dimensions and query them | ater
Poi nt position = driver. manage().w ndow() . getPosition();

int x1 = position.getX();
int yl = position.getY();

Set window position

Moves the window to the chosen position.
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/'l Move the window to the top left of the primary nonitor
driver.manage().w ndow(). set Positi on(new Point(0, 0));

Maximize window

Enlarges the window. For most operating systems, the window will fill the screen, without blocking the operating system’s own menus
and toolbars.

driver. manage().w ndow() . maxi m ze();

Minimize window

Minimizes the window of current browsing context. The exact behavior of this command is specific to individual window managers.

Minimize Window typically hides the window in the system tray.

driver.manage().w ndow(). m nim ze();

Fullscreen window

Fills the entire screen, similar to pressing F11 in most browsers.

driver.manage().w ndow(). fullscreen();
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(v. 2.2) Desktop Driver

Driver Initialization
Driver Params
Opening new applications
Window management
Working with UI Elements
® Inspector
® Find elements

@ This page describes only Desktop Driver specific features and methods which may be different in other drivers.

Implementation which is common for all drivers is described in Drivers page. Please, read it before.

DesktopDriver is used to automate desktop applications.

This driver is based on the Mmarquee UIAutomation project which a Java-based wrapper Microsoft UIAutomation Library. This
framework is for automating rich client applications based on Win32 (including Delphi), WPF and other Windows applications (including
Java SWT). It uses the JNA library to make calls to the COM-based WIndows automation library.

Driver Initialization

You can initialize the driver in your automation process by the following way:

@river(DriverParans. Type. DESKTOP)
private DesktopDriver desktopDriver;

Driver Params

Param name Measure Default Description
Value
DriverParams.Desktop.LAUNCH_APPLI = ms 5000

Parameter is responsible for timeout which driver should wait after it called the

CATION_TIMEOUT command to start application until it's started.

@river(value = DriverParans. Type. DESKTOP, param = {
@i ver Paranet er (key = DriverParans. Deskt op. LAUNCH_APPLI CATI ON_TI MEQUT, direct = "50000")
b

private DesktopDriver desktopDriver;

Opening new applications

Desktop Driver supports 2 methods to start new application: using path or path with arguments.

public void get(String path)
public void get(String... comrand)

Bellow is an example of how to start application using path:

driver.get("C \\Wndows\\systenB2\\cal c. exe");
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/1 or

driver.get("notepad. exe");

Window management

Desktop Driver supports switching to window by various combination using window class name, title or title regexp, window handle.
For that it has the following methods allowing you to switch to window:

public void switchToWndow String titleO Handl e)

public void switchToWndow( Pattern titleRegexp)

public void switchTowWndow String className, String titleO Handle)
public void switchToWndow(String classNane, Pattern titlePattern)

Also it supports methods which help you to wait until window appears and switch to it only after that, with the various combination of
input parameters. It returns "true" if it switched successfully:

| **

* Switches to the desktop 'w ndow associated with the class name and title regexp (or wi ndow handle).

* @aram cl assNane Cl ass nane to search for.

* @aramtitleRegexp Regexp for title to search for or w ndow handl e.

* @aramtitleOHandle title to search for or w ndow handl e.

* @aram secondsToPol | Seconds to wait for wi ndows to be appeared.

* @aram suppr essTi neout Exception Set true to don't |let method throw an exception, so it returns "false" val ue
i nst ead.

*

* @eturn True if driver switched successfully
*

*/
public bool ean wai t AndSwi t chToW ndow( String titleOrHandl e, int secondsToPoll)
public bool ean wai t AndSwi t chToW ndow( Pattern titl eRegexp, int secondsToPoll)
publ i c bool ean wai t AndSwi t chTow ndow( String titleO Handle, int secondsToPoll, bool ean suppressTi meout Excepti on)
public bool ean wai t AndSwi t chToW ndow( Pattern titl eRegexp, int secondsToPoll, bool ean suppressTi neout Excepti on)
public bool ean wai t AndSwi t chToW ndow( String classNanme, String titleOrHandl e, int secondsToPol )

c

publ i c bool ean wai t AndSwi t chToW ndow( String cl assNane, Pattern titleRegexp, int secondsToPoll)

publ i c bool ean wai t AndSwi t chToW ndow( String classNane, String titleOrHandl e, int secondsToPoll, bool ean

suppr essTi meout Except i on)

public bool ean wai t AndSwi t chToW ndow( String cl assNane, Pattern titlePatternO Handle, int secondsToPoll, bool ean
suppr essTi meout Excepti on)

Example:

driver.sw tchToWndow("Untitled - Notepad");

Working with UI Elements

Inspector

To automate applications using DesktopDriver, we use the Accessibility Insights for Windows tool. This tool allows to get information
about interface elements such as Name, ID, Type, etc.
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ibility Insights for

A ind - Inspect - Live ® — O X
What to select: |Element  *| 8 D & B
Live Inspect > Paused DETAILS
P Search by name and control type. @ | window 'Untitled - Notepad'
4 pane ‘Desktop 1 Properties .
4 window 'Untitled - Notepad® a4 -
ediit “Text Editor’ L search
4 title bar " Property Value
menu bar ‘System’ Automationld Property does not exist
button ‘Minimize’ BoundingRectangle [1=-1198,t=270,r=-491,6=793]
button Maximize' ClassName Notepad
button ‘Close’ ControlType Window(50032)
menu bar ‘Application’ Culture 0
FillType 0
Frameworkld Win32
HasKeyboardFocus False
Headinglevel HeadingLevel None (80050)
HelpText Property does not exist
IsContentElement True
Patterns ~
» WindowPattern Actions..
» TransformPattern Actions..
» LegacylAccessiblePattern Actions...

To download Accessibility Insights for Windows, or to learn more about it, click here.

Find elements

@ Before you switch to any windows using driver, the desktop (root) window is considered as the active one. As the desktop
window is the root window for all elements and for all other windows on the screen - searching will be perform slower if you
don't switch to any specific window.

So when you call "findElement(s)" method it's strongly recommended to switch to target window before, to don't have the
root window as the active one.

\

Please, check the table which locators are supported by DesktopDriver:

Selector type DesktopDriver
By.id
By.name
By.xpath
By.ccsSelector
By.className
By.tagName
By.linkText
By.partialLinkText
By.desktopSearch
By.image
By.anchor

By.sapld

Desktop driver supports only "By.desktopSearch" element locator. This locator accept special UIQuery object which you can build
providing necessary element attributes.

Bellow an example of how to find element by name, class name and control type (all information can be extracted by Inspector):

Deskt opEl enent deskt opEl ement = driver. findEl enent (By. deskt opSear ch( Ul Query. bui | der ()
.name("Text Editor")
.className("Edit")
.control Type(Control Type. Edi t. get Val ue())
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90



(v. 2.2) Desktop Driver Element

DesktopElement represents a Ul element on the screen. DesktopElement can be found by searching using a DesktopDriver instance. Ge
tting DesktopElement by searching under another DesktopElement is not supported yet.

DesktopDriver API provides built-in methods to find the DesktopElement which are based on different properties like ID, Name, Text,
etc.

Is Element enabled

Is Element Selected

Get Element Tag Name (Control Type)
Get Element Rect

Get Element Text

Is Element enabled

This method is used to check if the connected Element is enabled or disabled on a page. Returns a boolean value, True if the connected
element is enabled in the current browsing context else returns false.

/lreturns true if elenment is enabled else returns fal se
bool ean val ue = driver.findEl enent (By. deskt opSearch( Ul Query. buil der().className("Edit")).isEnabl ed();

Is Element Selected

This method determines if the referenced Element is Selected or not. This method is widely used on Check boxes, radio buttons, input
elements, and option elements.

Returns a boolean value, True if referenced element is selected in the current browsing context else returns false.

[lreturns true if elenent is checked el se returns fal se
bool ean val ue = driver.findEl enent (By. deskt opSear ch( U Query. bui | der (). cl assName(" Checkbox")).isSel ected();

Get Element Tag Name (Control Type)

It is used to fetch the Control Type value of the referenced Element. "Tag name" in context of Desktop Driver means the ControlType
attribute value.

//returns Control Type of the el enment
String value = driver.findEl enent (By. deskt opSearch(U Query. buil der().nanme(" Text Editor")).get TagNanme();

Get Element Rect

It is used to fetch the dimensions and coordinates of the referenced element.
The fetched data body contain the following details:

X-axis position from the top-lef corner of the element
y-axis position from the top-lef corner of the element
Height of the element
Width of the element

/1 Returns height, width, x and y coordinates referenced el enent
Rectangl e res = driver.findEl ement (By. deskt opSearch(U Query. builder().nanme("Text Editor")).getRect();
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/'l Rectangle class provides getX getY, getWdth, getHeight nethods
Systemout.println(res.getX());

Get Element Text

Retrieves the rendered text of the specified element.

/'l Retrieves the text of the el enent
String text = driver.findEl enent(By.desktopSearch(U Query. buil der().className("Edit")).getText();
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(v. 2.2) Desktop Driver Window

Maximize
Focus

Get Size
Get Position

Current window object can be retrieved from driver using the method:

W ndow wi ndow = driver. manage().w ndow();

DesktopWindow supports only the following methods:

Maximize
Maximize the current window.

driver.manage().w ndow(). maxi m ze();

Focus

Calling of this method is focusing on current window.

((Deskt opW ndow) driver. manage().w ndow()). focus();

Get Size

Returns the Dimension object with the "width" and "height" properties

Di mensi on wi ndowbDi mensi on = driver. nanage().w ndow(). get Si ze();

Systemout. println("Current wi ndow size is: " + w ndowDi nension.getWdth() + "x" + wi ndowDi nensi on. get Hei ght());

Get Position

ny,n

Returns the current position of the window on screen. The value is returned as "Point" object with "x" and "y" properties.

Poi nt wi ndowPosi tion = driver.manage().w ndow).getPosition();

Systemout. println("Current wi ndow position is: " + w ndowPosition.getX() + "x" + windowPosition.getY());
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(v. 2.2) Java Driver

Prepare node for Java Automation
Driver Initialization
Opening new applications
Browser navigation
® getCurrentUrl

® Window management

® getTitle

® getWindowHandles

® switch to window
® Working with UI Elements
® Inspector
® Find elements

@ This page describes only Java Driver specific features and methods which may be different in other drivers.
Implementation which is common for all drivers is described in Drivers page. Please, read it before.
Java driver automates applications with java UI, that is built from of j ava. awt . * package. This for example includes Swing and Oracle
Forms
Java Driver consists of EasyRPA driver implementation and java agent
Java agent is a jar package implementing JsonWire protocol. It attaches to target java application and starts http server

Java Driver implementation is a part of engine. It makes use of JsonWire protocol while providing a familiar selenium-like programming
interface to developer

Prepare node for Java Automation

The following manual steps should be done to prepare node for Java automation

1. if you are running Automation process manually, specify the path to java agent jar - easy-rpa-java-agent.jar in system
properties. Node agent does it automatically.

/1 is equivalent to VM option -Dmarathon. agent.file="D:/path/to/easy-rpa-java-agent.jar"
System set Property("nmarathon. agent.file", "D:/path/to/easy-rpa-java-agent.jar");

2. if you are running Automation process manually, specify the path to java agent jar - easy-rpa-java-agent.jar in system
properties. Node agent does it automatically.

@ java.policy must be updated by the policy grant for the easy-rpa-java-agent.jar. The jar path must be the same as you
specified in p.1. For node agents runs, you need refer to jar that is located in node agent package.

grant codeBase "file:/C:/<Path to node directory>/ easy-rpa-java-agent.jar" {
perm ssion java.security. Al Perm ssion;

}s

3. Java runtime for Automation Process run and Java application you are automating must be the same. By default node agent
uses the same java runtime for AP run as specified for start the itself. To change the java runtime for automation process, you
need to define java home parameter in node configuration:
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Node Management / NODE 1 Ha @ '@

) Node D%Etalls € Back o list & Dpownioad (*: Restart

Details Configuration Parameters Runs Features ode Logs
Filter by text
Q 4 Download 4+ Upload Delete  [JF Delete all

—
L
a
5]

[0 Java_HoMmE c:\Progra~1\Java\jdk-11.0.8

CPU architecture must match: if target application runs under java x64 then AP must be also started under java x64

Driver Initialization

You can initialize the driver in your automation process by the following way:

@xiver(DriverParans. Type. JAVA)
private JavaDriver jDriver;

Opening new applications

We have a specific article about opening applications in Java Driver so please refer to (v. 2.2) How to launch or connect to Java
Application

Browser navigation

getCurrentUrl

returns window (i.e. java top UI container) properties as JSON string

/1 returns {"title":"InputVerificationDem","tagNane":"w ndow', "conponent.cl ass. nane":"javax. swi ng. JFranme"}
String url = driver.getCurrentUl ();

@ Read more about navigation in JavaDriver Basic Navigation

Window management

getTitle

calls get Titl e() on focused j ava. awt . Franme or j ava. awt . Di al og
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String title = driver.getTitle();

getWindowHandle

returns identity hashcode of j ava. awt . W ndow (java top UI container) encoded as hex string

/'l returns "7abde323"
String handl e = driver.get WndowHandl e();

getWindowHandles

returns all window handles registered in sun. awt . AppCont ext

Set <String> handl es = driver.get WndowHandl e() ;

calls di spose() on current j ava. awt . W ndow

drive.close();

switch to window

Java driver can only switch windows inside a single Java application. To take over another application the one must instantiate one
more driver

Java Driver supports switching to window by title or handle

® switches to window (java top UI container) by its title

driver.sw tchTo().w ndow "Logi n Success");

® successively switches to each window by its handle

Set <String> w ndowHandl es = getDriver().get WndowHandl es();
for (String handle : w ndowHandl es ) {
driver.sw tchTo().w ndow handl e);

}

Working with UI Elements

Inspector

To inspect Java applications we suggest using Java inspector tool which is described in (v. 2.2) How to use Java Inspector

Find elements

The element locators supported by Java Driver:
Selector type DesktopDriver
By.id
By.name

By.xpath
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By.ccsSelector
By.className
By.tagName
By.linkText
By.partialLinkText
By.desktopSearch
By.image
By.anchor

By.sapld
By. i d and By. nanme search for value from j ava. awt . Conponent . get Nanme

/'l these are the sanme
driver.findEl ement (By.id("usernane"));
driver.findEl ement (By. name("user nane"));

By. cl assNanme searches by fully qualified java class name including all subclasses

/'l returns the el ements of class javax.sw ng. JPasswordFi el d
driver.findEl enent s(By. cl assNane("j avax. swi ng. JPasswor dFi el d"));

Il returns the elenments of class javax.sw ng.JTextField including JPasswordField
/| because JPasswordFi el d extends JTextField
driver.findEl enents(By. cl assName("j avax. swing.JTextField"));

EasyRPA implements CSS finder for Java applications. You can use JavaDriver's findElement(s) call to quickly find a component in the
application

Selector Description Example

tagname | Selects an element with the given tagname. A tagname is computed by
finding the Swing/AWT superclass of the component and converting
CamelCase to camel-case driver.findEl ement (By.t agName
("text-field")); // JTextField
driver. findEl ement (By.tagNanme
("spinner")); // JSpinner

* Gets all the elements, retuns list of elements

driver. findEl ement s(By.
cssSelector("*"));

Returns the same element Il tree and tree 1 are same

tree = driver.findEl enents(By.
cssSel ector("tree"));

tree_1l = tree.find_el ement (By.
cssSel ector("."));

#name Select a component with the given name
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[attribute = Find components with the given value for the attribute. The operation can
=value] be *= (contains), / = (regex match), = (equals), ~= (startswith), $=
(endswith).

Find components for which returns true. Pseudoclasses avaiable are sel ect ed
, enabl ed, di spl ayed, hi dden and i nst ance-of ("")

find the pseudo elements

Il the el enent has nane

"l oanAnpunt" set through java.
awt . Conponent #set Name

driver. findEl ement (By. cssSel ect or
(" #l oanAnmount ")) ;

/1 finds all the buttons whose
text is equal to "dick Mm"
driver. findEl ement (By. cssSel ect or
("button[text="Click Me']1"));

/1 finds all the text-fields

whi ch are enabl ed

driver. findEl ement (By. cssSel ect or
("text-field:enabled"));

/Il returns list of all options
from JConboBox

driver.findEl ement (By. cssSel ector
(" conbo-box::all-options"));

More components and selectors that can be used for it both with examples on ruby can be found here: https://marathontestin

g.com/marathonite-user-guide/java-swing-components/
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(v. 2.2) How to launch or connect to Java Application

® Introduction
® Starting new java application

® Launch from JAR

® Launch from JNLP

® Launch from Command Line
® Attach to running java application

Introduction
Currently Java driver supports a number of launch modes for target application

Each of them has its own specifics so let's take a closer look

Starting new java application

Launch from JAR

When launching target application from jar, LaunchMbde. EXECUTABLE_JAR must be passed as first argument and the path to
application jar as second

jDriver.get(JavaDriver. LaunchMbde. EXECUTABLE_JAR, "D:\\path\\to\\sw ng-application.jar");

Launch from JNLP
INLP is deprecated since Java 9 and removed since 11. We recommend to run JNLP under Java 8.
Initial setup must be perfomed in order to automate JNLP applications

® to escape warnings like "Your Java version is out of date":

Open the file %user prof i | e% AppDat a\ Local Low Sun\ Java\ Depl oynent \ depl oynent . properties and add a line in the beggining:

deployment.properties

depl oynent . expi ration. check. enabl ed=f al se

® if self-signed application is blocked from running by security settings:

In Windows, open Control Panel->Java->Security->Edit Site List... and add the path to jnip file, e.g. file:///D:
/1 nput VerificationDenp.jnlp

On the first run the security prompt will appear, check "Do not show this again..." and then run
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Do you want to run this application?

Name: Input Verification Demo

—
-

2 Publisher: Cracle America, Inc.

i

Location: https:|/docs.oracle. com

This application will run with unrestricted access which may put your computer and personal
infarmation at risk. Run this application anly if you trust the location and publisher abave.

Do nat show this again For apps from the publisher and location above

g Mare Information Run Cancel

® if java agent attaches to target application but fails to start JsonWire server:

You have to check j avaws. pol i cy file. To find it first determine the path to JRE which runs your jnlp applications.
Run jnlp file manually then check Windows Task Manager. Locate your jnlp application under Java Web Launcher process, -jre
argument from command line will tell you the path you need.

ame Command line
Apps (11)
v [ Java(TM) Web Launcher "C:\Program Files\Java\jre1.8.0_271\bin\jp2launcher.exe" -secure -javaws -jre "C:\Program Files\Java\jre1.8.0_271" -vma LWNsYXNzcGFO...

14 InputVerificationDemo

Now go to JRE folder - according to the above screen it is C:\ Program Fi | es\ Java\jrel. 8.0_271
javaws. policy isinlib\security\ folder. So the ultimate path is c:\ Program Fil es\Java\jrel. 8.0 _271\li b\security\javaws.

policy

Open j avaws. pol i cy in text editor and add the snippet to the end of file:

java.policy

grant codeBase "file:/path/to/easy-rpa-java-agent.jar" {
perm ssion java.security. Al |l Perm ssion;

h

When all is set and done, the jnlp application can be started by passing arguments to dri ver. get method:

® LaunchMbde. JAVA WEBSTAR

® path to jnlp file
® start window title
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The start window title is basically the title on top of the window which normally comes first after java loading screen dissapears

| £ InputVerificationDemo — O >

Loan Amount (10,000-10,000,000)% 100,000

APR (== 0%): 7.500
Years (1-40): 30
Monthly Payment: (699.21)

The final code can look like following:

jDriver.get(JavaDriver. LaunchMode. JAVA VEEBSTART, "D:\\InputVerificati onDeno.jnlp", "InputVerificationDenp");

Launch from Command Line

Java driver is also capable to start java application from command line. To do so, simply pass LaunchMbde. COWAND_LI NE and path to
command line script to dri ver. get method

jDriver.get(JavaDriver. LaunchMode. COWAND_LINE, "D:\\run-application.bat");

Attach to running java application

Java driver offers capability to attach to already running java application using it's name when starting a new application instance
simultaneously with driver is not the case

To figure out the application name start it manually and find its process id using your tool of choice

For example here we started webutl demo from Oracle and found its PID is 14264 in Windows task manager
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L)
Window
Hi -

Client Info | Builtins Files OLE Upload Download Browser Host C AFI About

Host name Path seperator
User name File Seperator
IP address Language
Operating System Timezone
Java Version Dateftime
Get Client Info
Exit
LL d
1%l Task Manager - O >
File Options  View
Processes Performance App history Startup  Users Details  Services
Mame PID
v [&g] Java(TM) Web Launcher 14264 &

{i: ‘ou are connected to forms-demo.com at Oracle Cloud EU-frankfurt-1 | your forms digital lab (24%7) | this de...

Next we need to start jps utility from jdk in command line to find the application name corresponding to 14264

BN Administrator: Command Prompt

RemoteMavenServerdo
Jps
Launcher

PluginMain

RemoteMavenServerdo

Here we go, the application name is Pl ugi nMai n. Let's pass it to dri ver. get method together with LaunchMbde. JAVA_ATTACH

jDriver.get(JavaDriver. LaunchMode. JAVA ATTACH, "Pl ugi nMai n");
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(v. 2.2) How to use Java Inspector

Introduction

Download Java Inspector
Starting Java Inspector
Retreiving Element Selector

Introduction

Java Inspector is a tool for inspecting Java Swing GUIs. It works in a similar way as developer plugins for HTML browsers but for Java
Swing toolkit.

With Swing Explorer you can visually browse through application component hierarchy.

Below is shown how basic Swing application is inspected by Java Inspector.

Displayed
component's path
in the containment
hierarchy

Displayed
component's
containment tree

Displayed: FRMPerson

FRMFPersaniFersonal Data) k] Selacted
N gDJD;ZiZT(QIESS pane) s 1 sample Bwing ﬁw@x, COMPONENE _Lwing Explorer
B [.JLayeredPane Name: | L
B 3 JPanelicontent pane) Surname:
] JPanel
D JLabel(Surname:) /_,ﬁl-’.-ﬁder ____________________________________________________
[ JLabelMarmesy , Tk | @ Male Current
[y JTextField) =} || © Female component
[ JTextFieldn | i (mouse over)
[ JLabel(Country: Country: ~[England
CJ JcomboBox =

[ JLabel(This is sarl | - [ | [, Displayed

; —— e L : component
JBEuttoniModal Dia FProperties | Player & AT Events . EDOT manitor
D ‘ [ [ [ (@ | (FRMPerson)
- less name value
iZaontainment poi— |horder javax.swing.plaf BorderUIResource 3 CompoundBo
tree of all top level oq| |lporderinsets java.awt Insetsftop=2 lefi=2,bottorm=2 right= 2]
containers . layout javax.swing.plafbasic BasicTextIFUpdateHandlen
(Frames Dialoga) Wi location java.awt Pointl=749y=21]
— e dViE IncatiunOnSﬁIreen java.awt Pointfx=83y=51]
[ m ] [#] []a] ¥ | Il | [¥]
FRMPersnnIJqugPanerJLa\;eredF‘aneI._lF'anel/ %EI 114}%\2 114,13;/1'
Selected

Current
component's relative
coordinates
(relative to displayed
component)

/ Current

compaonent's path
in the containment
hierarchy

component's
details

Current
component's
absolute
coordinates
relative to screen

Download Java Inspector

Please find inspector here: easy-rpa-java-inspector
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Starting Java Inspector
To launch the inspector use the st art up command, found in root directory.

Inspector is started under default version of java which is subject to your operating system - it can be x64, x86 or other. If you need
to inspect the application running under a certain OS architecture then please modify java path in st art up. bat file

When started, the first screen of Java Inspector displays the list of Java proccesses. Not all of them can be inspected so it is user
responsibility to correctly define a required application.

Consider an example: let's start InputVerification found in Oracle documentation

[ £ InputVerificationDemo — O >

Loan Amount (10,000-10,000,000): (100,000

APR (== 0%): 7.500
Years (1-40) 30
Manthly Payment: (699.21)

Now start Java Inspector using start up

[ £ Select Java Process — O >
PID Title Class FQIM
17068 InputverificationDemo COMm.sun.javaws.Main
15872 org.swingexplorer.attach.ui ProcessesPanel
13404 suntools jps.Jps
Attach

Even though InputVerification is a single Java desktop application running on the machine, we still see other java proccesses. Clearly
the one we are in is the first list with title "InputVerificationDemo". Let's go and attach to it
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€ Swing Explorer
Help
|2[ @ f100% [v]@] a8

[ AlRoots | Displayed |
3 JFrame{InputVerificationDema)
B ] JRootPane
D JPanel(glass pane)
B ] JLayeredPane(null.layeredPan
B ] InputVerificationDemao(cont
B [ JPanel
D JLabel(Loan Amour
[} JLabel(APR (== 0%]|;
[ JLabel(Years (1-40
[y JLabel(Monthly Pay
B [ JPanel
D JTextField(100,000

Displayed: JFrame[0JJRootPane

Loan Amount (10,000-10,000,000): 100,000
APR (== 0%):
Years (1-40):
Maonthly Payment:

7.500
30
(699.21)

fF’rnperties rﬁdditinntrace |/F'Iayer rﬁWTEvems rEDTmnnimr |/Dpti0ns |

: name value
JTextField(7.500
D i de ) border javax.swing.plaf.BorderUIResourcebCompoundBorderUIResource@24c) «
[ JTextField(30) borderinsets java.awt Insets[top=2 left=2, bottom=2, right=2] 1=
DJTex‘[Field((EQQE‘I} class class javax.swing.JTextField
layout javax.swing.plaf.basic.BasicTextUISUpdateHandler@ 72868543 |
] Il | [»] (4] i | [ ]

JFrame/JRootPanel/]LayeredPane/inputerificationDemo/JPanelilLabel

After inspector is attached, the explorer window appears with tree of elements rendered in the left pane

Double click on tree element will display the element inside inspector and single click will highlight it

You can vice-versa select it straight in the display and the element will be automatically highlighted in the tree

Retreiving Element Selector

Say we want our robot to change the value of APR, this is the field we selected on last screen.

It's typical to use element nane or cl ass to find element, so let's check the Properties panel to see its values

J/ Properies rﬁdditinntrace |/F'Ia].rer |/AWT Events |/ EDT manitor |/ Cptions

narme value
mouseWheellListen...|size: 0]
name null
navigationFilter null

nextFocusableCom...|null

aptimizedDrawingE... |true

paintingForPrint false

paintingTile false

narent iAvay swi =j i i ]
4] I | | »]

[4]
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J/F'ruperties rﬁdditinntrace |/F'Ia]rer r.AWTEvents |/EDT manitor ertinns |

name value

border javax.swing.plaf BorderlIResourcefCompoundBorderUIResource@a4cg -
borderinsets java.awt. Insetsftop=2 left=2 bottom=2 right=2] 1=
class class javax.swing.JTextField

layout javax.swing.plaf basic BasicTextUIFpdateHandler@7286854a

location java.awt. Pointlx=0y=20]

locationOnScreen java.awt Pointx=494 y=284]

apaque frue __|
sire iava awt Dimensioniwidth=114 heioht=>01 i B

Since we don't have unique name for this element and there are multiple elements on current screen with the same class name, we'll
find all the elements and retreive the one we needed by index

Li st <WebEl enent > el enents = driver.findEl enent s(By. cl assNane("j avax. swing.JTextField"));

WebEl enent | oanAnpunt | nput = el ements. get (0);

WebEl ement aprlnput = elenents.get(1); // this our APR field
WebEl enent yearslnput = el enents. get(2);

WebEl ement paynent | nput = el ements. get(3);

/1 now let's change its val ue

aprlnput.clear();
apr | nput . sendKeys("12.5");
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(v. 2.2) Java Driver Element

What is Java Driver element?

It is a good old WebElement from Selenium except that it communicates to java agent instead of vendor driver such as chromedriver.
exe

Most of its methods act similar to Selenium WebElement so we only take a look at the differences

Instance Methods

submit

calls st opEdi ti ng() onjavax. swi ng. JTree which saves any edits that are currently in progress on a cell

getTagName

returns hyphenated class name of element

WebEl ement el ement = driver.findEl enent (By. cl assNane("j avax. swi ng. JText Fi el d"))
String tagName = el ement. get TagName(); //returns "text-field"

Not implemented
These methods are not implemented and will throw or g. openga. sel eni um Unsupport edCommandExcept i on:

get Rect

get CssVal ue

i sSel ected

get Scr eenshot As
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(v. 2.2) Java Driver Window

Get window size
Set window size
Get window position
Set window position
Maximize window

Get window size
Calls get Si ze() on j avax. swi ng. JFranme

java. awt . Di nensi on size = driver.nanage().w ndow(). getSi ze();

Set window size
Calls set Si ze on j avax. swi ng. JFr ane

driver.nanage().w ndow() . set Si ze(new Di mensi on(600, 300));

Get window position
Calls get Location() onjavax. swi ng. JFrane

or g. openga. sel enium Poi nt = driver. manage().w ndow ). get Position();

Set window position
Calls set Locati on on j avax. swi ng. JFr ane

driver. manage().w ndow() . set Posi tion(new Point (10, 10));

Maximize window
Calls set Ext endedSt at e( Fr ane. MAXI M ZED_BOTH) on j avax. swi ng. JFr ane if the one is supported by window

driver.manage().w ndow(). maxi m ze();
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(v. 2.2) SAP Driver

Prepare node for SAP Automation

® Driver Initialization

® Opening and closing SAP application
® Open SAP using sapshcut utility
® Open SAP using DesktopDriver
® Close SAP

® Working with UI Elements
® Inspector
® Find elements

@ This page describes only Sap Driver specific features and methods which may be different in other drivers.

Implementation which is common for all drivers is described in Drivers page. Please, read it before.

Prepare node for SAP Automation

SAP driver automates the actions are performed against SAP desktop client. Under the hood SAP driver employs ActiveX Component
which requires manual steps need to be done ones by node administrator to prepare node for SAP automation:

0]

® Setup SAP GUI For Windows 7.50 according to the https://www.sap.com/documents/2017/05/bc8d025a-b97c-0010-
82c7-eda71af511fa.html

® Apply registry patch sap_driver_fix.reg from node agent package

® Install Microsoft Visual C++ Redistributable 2015-2019 x64 and/or x86

You also need to setup SAP Client connections that could be done by SAP user.

-

(D Prepare your SAP Server for RPA

Enable SAP Scripting on SAP Server
It is recommended to download Tracker from https://tracker.stschnell.de/
One must be able to run Tracker against SAP Frontend and see its object tree after completing this step

Enable scripting on client side, switch off the notifications:

110



https://confluence.dc-iba.by/display/EAS/Drivers
https://www.sap.com/documents/2017/05/bc8d025a-b97c-0010-82c7-eda71af511fa.html
https://www.sap.com/documents/2017/05/bc8d025a-b97c-0010-82c7-eda71af511fa.html
https://tracker.stschnell.de/

Restore

Move

Size

Minimize

Maximize

Close [Alt+F4)
Options...

About SAP Logon...

SAP Logon 750

[ =

List View

El | Filter Items

Description

siD Group/Server

S4H demo1909_sap.iba
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Theme: Blue Crystal Theme

St

R Y " VR

Visual Design

Interaction Design

Accessibility & Scripting
Accessibility

Multilingual Settings

Local Data

Traces

Security

SAF Logon Options

Front End Print

System Information

oK | cancel

Enable scripting on server:

SAP GUI Options - SAP Logon

s Search:

Installation

Scripting is installed

User Setlings
Enable scripting
Motify when a script attaches to SAP GUI
Nofify when a script opens a connection

Show native Microsoft Windows dialogs

Apply Help

Log into created connection using your credentials
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> DaH(ooo 1 & | _ |

R New password  More ~ Exit

Client: | 100 Information
H SAP S/AHANA 1909 FPS00 fully-activated appliance

*Lser. RPABOT

*Password: ***************{ Available Clients:

[¥ Client 100 - Fully-activated trial client (US/DE, merged-000)
Logon Language: |EN [¥ Client 200 - Best Practices ready-to-activate client {white list)

[¥ Client 400 - Best Practices fully-activated (merged-000)

Please log in with the users specified in the corresponding
virtual appliance documentation to access this solution.
For further information and link to support notes please visit:

https://blogs.sap.com/?p=727457

Run rz11 transaction code
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> DAH(M100 B B & | — 0O

E .! "7 SAP Easy Access

-
rz11 s User menu SAP menu SAP Business Workplace Other menu  More » Exit

[0 Favorites
~ 9] SAP Menu
> [0 Connector for Multi-Bank Connectivity
» [ Office
» [ Cross-Application Components
» [ Logistics
» [ Accounting
» [ Human Resources
» [3 Information Systems
» [0 Service
» [ Tools
» [ WebClient Ul Framework

Type in sapgui / user _scri pti ng parameter name and press Enter
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> DaH(100 D] B2 & | _— O

< E i ! "? Edit Profile Parameters

v Display Documentation More ~ Exit

Profile Parameter Maintenance

Parameter Name

‘ sapgui/user_scripting| ‘ = ‘

‘ &3 Display ‘ ‘ = Display

Make sure current value is set to TRUE, otherwise change it using upper menu
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> DdH(M100 D B & | _— O

< EE a! '? Display Profile Parameter Details

R Change Value Display Documentation Display information  More Exit

Metadata for Parameter sapguil/user_scripting

Description Value

Name sapguifuser_scripting
Type Boolean Value
Further Selection Criteria

Unit

Parameter Group Gui

Parameter Description Enable or disable user scripting on the frontend.
CSN Component BC-ABA-SC
System-Wide Parameter No

Dynamic Parameter Yes

Vector Parameter No

Has Subparameters No

Check Function Exists No

Internal Parameter No

Read-Only Parameter No
Value of Profile Parameter sapguiluser_scripting

Expansion Level Value

Kernel Default FALSE

Default Profile FALSE

Instance Profile FALSE

Current Value RUE

Origin of Current Value: Dynamic Switching { Change History )

E Warning: Change not permanent, will be lost at server restart

{D For quick reference please check short SAP example

Driver Initialization

You can initialize the driver in your automation process by the following way:

@i ver (Type. SAP)
private SapDriver sapDriver;

Opening and closing SAP application

To use SAP driver you have to start SAP session first. To do so you can either employ desktop driver or make use of sapshcut utility
bundled with SAP Logon distribution.

Open SAP using sapshcut utility
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1. Run sapshcut command with all the necessary arguments such as user and password, SID and client and others
String sapPath = "C: /Program Fil es (x86)/ SAP/ Front End/ SAPgui / sapshcut";
String user = "userid";
String password = "password";
String system = "S4H';
String client = "100";
String command = String.format ("\"%\" -user=% -pw=% -I|anguage=EN -system=% -client=% -command=% -

trace=0",
sapPat h, user, password, system client);

Runti me. get Runti me() . exec(conmmand);

@ Run sapshcut -hel p in command line to find out more avaiable arguments

2. After a certain time when SAP Frontend window appears the SapDriver session can be safely initialized

sapDriver. sl eep(6000); // sleep until SAP Frontend w ndow shows up
sapDriver.initSession();

Open SAP using DesktopDriver

1. Start SAP Logon using desktop driver.

@i ver (Type. DESKTOP)
private DesktopDriver desktopDriver;

deskt opDriver.get("C:./Program Fil es (x86)/ SAP/ Front End/ SAPgui / sapl ogon. exe") ;

2. Select the required connection from list and run it.

deskt opDri ver. fi ndEl enent (By. nane(sapConnecti onNane) ). click();
deskt opDri ver. fi ndEl ement ( By. nane(sapConnecti onNane) ) . sendKeys( ENTER) ;

3. SAP Frontend window will open which is a subject to SAP driver automation.

@i ver (Type. SAP)
private SapDriver sapDriver;

sapDriver.initSession();

4. Log into SAP Frontend with required credentials and perform other AP related actions using SAP Driver.

sapDri ver. findEl enent Byl d("wnd[ 0] / usr/t xt RSYST- BNAME" ) . set Text (user);
sapDriver. findEl enent Byl d("wnd[ 0] / usr/ pwdRSYST- BCODE") . set Text ( password) ;
sapDri ver. findEl enent Byl d("wnd[ 0] ") . sendKeys( SapKeyCode. ENTER) ;

/1 other actions after user has been authenticated
5. Logout from SAP Frontend with SAP Driver

/1 1ogs out without pronpt using comand i nput
sapDriver. findEl enent Byl d("wnd[ O] / t bar[ 0] / okcd") . set Text ("/ nex");

Close SAP
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Before closing SAP window it is important to quit i.e. destroy SapDriver to prevent memory leaks or other troubles associated with

underlying system components

sapDriver.quit();

The remaining SAP window can be closed by killing saplogon process

Runti me. get Runti me() . exec("TASKKILL /F /1M sapl ogon.exe /T");

If started with DesktopDriver, SAP can also be closed by sending Alt+F4 keys

deskt opDri ver. get Keyboar d() . sendKeys(Keys. chord(Key. ALT, Key.F4));

Working with UI Elements

Inspector

To define SAP Element ID run Scripting Tracker and refresh the object tree. Next click on target element using arrow button and copy

value from ID field.

Below is the example of retreiving id for Material input field.

@i ndBy(xpath = "/app/con[0]/ses[0]/wnd[ 0]/ usr/ctxt MATNR- LOW )
private SAPEl ement material Fi el d;

= > DaH(M100 [l B2 & | — [ X | B Scripting Tracker %
File Tools Help
EE.!', i i = @
< Display Warehouse Stocks of Material qls 802
=] save as variant More Exit Analyser Recorder Scripting APl Gomposer Comparator DumpState Customizing Notes
| #4/# [SD. D4H  Session. 1 Client: 100 User. RPABOT  NWBC: 0
Database Selections usr -
Material : o 5 box%B001000_BLOCK_1000
xt% MATNR_%_APP_%-TEXT
Plant: [ o cixtMATNR-LOW]|
txt%_MATNR_%_APP_%-TO_TEXT
Ty %) — el -
Storage Location 1o’ a T_\' CMATNR-HIGH
Batch to o % btn%_MATNR_%_APP_%-VALU_PUSH
&) -~ txt%_WERKS_%_APP_%-TEXT
E‘l - CitWERKS-LOW
Scope of List g_ -~ txt%_WERKS_%_APP_%-TO_TEXT
E CttWERKS-HIGH
Material Type to o ] btn%_WERKS_%_APP_%-VALU_PUSH
e 0 - txt%_LGORT_%_APP_%-TEXT
Material Group: 0 o etxtLGORT-LOW
Purchasing Group: to. o txt%_LGORT % _APP_%-TO_TEXT
ctxtLGORT-HIGH
hin®h | RORT % APP 0. \AILL PIISH k%
Selection: Special Stocks ID: ‘ fapp/con[0)/ses[0)wnd[0)usr/ctxtMATNR-LOW | E]
Also Select Special Stocks: Text: ‘ ‘
Special Stock Indicator: 1o (=ig Type: ‘ GuiCTextField (32) ‘
Name: [ MATNR-LOW |
Settings ScreenLeft: ScreenTop: [ 218 | Handle: [0 (s0) |
Display Negative Stocks Only Left 344 Top: Changeable
Height: Width ContainerType
Display Batch Stocks
ToolTip: [ |
o zero stock lines DefaultToolTip: | Material Number ]
Dot IconName ‘ Key: ‘

Find elements

Please, check the table which locators are supported by SapDriver:

Selector type SapDriver
By.id

By.name
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By.xpath
By.ccsSelector
By.className
By.tagName
By.linkText
By.partialLinkText
By.desktopSearch
By.image
By.anchor

By.sapld

The initialized SAP driver can be used to locate page elements.
In order to do so the field ID must be passed to sapDri ver. findEl enent (By sapld).

Now we can access this field inside AP as following:

SAPEl enent descri ptionlnput = sapDriver. findEl enent (By. sapl d("wnd[ 0]/ usr/txt RSYST- BNAMVE") ) ;
descri ptionl nput. set Text ("EasyRPA material");
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(v. 2.2) Sap Driver Element

® Instance Methods
® click
getDisplayedText
sendKeys
setText
selectDropDownByKey
getTableRowByIndex
checkBoxCheck and checkBoxUncheck
sendEnter
sendExit

The SapDriver based on ActiveXComponent from the Jacob library (JAVA-COM Bridge), which corresponds to the structure element of
the SAP application.

SAPEl enent el
SAPE| enent e2

getDriver().findEl enentByld("foo");
getDriver (). findEl enent ByNanme("bar");

Instance Methods

e click

This emulates manually pressing a button

» getDisplayedText

Returnes DisplayedText propertywhich contains the text as it is displayed on the screen, including preceding or trailing blanks.

» sendKeys

The sendKeys (int keyKode) method takes a code of key or shortcut key as an argument. Performs underlying set Text call

el enent . sendKeys( SapKeyCode. CTRL_V) ;
el enent . sendKeys( SapKeyCode. ENTER) ;

o setText
Sets the value of t ext property.
The value very much depends on the type of the object on which it is called. This is obvious for text fields or menu items. On
the other hand this property is empty for toolbar buttons and is the class id for shells. You can read

the text property of a label, but you can’t change it, whereas you can only set the text property of a password field, but not
read it.

» selectDropDownByKey

Sets the value of the "key" property which is the key of the currently selected item.

» getTableRowByIndex

The method takes the table row index as a parameter and returns SAPElement corresponding to this row
The indexing supported by this function does not reset the index after scrolling, but counts the rows starting with the first row
with respect to the first scroll position. If the selected row is not currently visible then an exception is raised.

SapEl enent row = tabl e. get Tabl eRowByl ndex(3);
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» checkBoxCheck and checkBoxUncheck

Changes the Sel ect ed property, which checks and unchecks the checkbox element.

» sendEnter

Emulates pressing the Enter key.

el enent . sendEnter();

//the sane
el enent . sendKeys( SapKeyCode. ENTER) ;

» sendExit

Emulates pressing the Shift+F3 key shortcut.

el ement . sendExit () ;

//the same
el ement . sendKeys( SapKeyCode. SH FT_F3) ;
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(v. 2.2) Sap Driver Window

Maximize
Focus

Get Size
Get Position

Current window object can be retrieved from driver using the method:

W ndow wi ndow = driver. manage().w ndow();

SapWindow supports only the following methods:

Maximize

Maximize the current window.

driver.manage().w ndow(). maxi m ze();

Focus

Calling of this method is focusing on current window.

((SapW ndow) driver. manage().w ndow()).focus();

Get Size

Returns the Dimension object with the "width" and "height" properties

Di mensi on wi ndowbDi mensi on = driver. nanage().w ndow(). get Si ze();

Systemout. println("Current wi ndow size is: " + w ndowDi nension.getWdth() + "x" + wi ndowDi nensi on. get Hei ght());

Get Position

ny,n

Returns the current position of the window on screen. The value is returned as "Point" object with "x" and "y" properties.

Poi nt wi ndowPosi tion = driver.manage().w ndow).getPosition();

Systemout. println("Current wi ndow position is: " + w ndowPosition.getX() + "x" + windowPosition.getY());
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(v. 2.2) Screen Driver

Driver Initialization
Driver Params
Opening new applications
Window management
Working with UI Elements
® Prepare screenshots
® Find elements

@ This page describes only Screen Driver specific features and methods which may be different in other drivers.
Implementation which is common for all drivers is described in Drivers page. Please, read it before.
ScreenDriver is used to automate anything on the screen of desktop computer running Windows, Mac or some Linux/Unix.. This driver
is based on the sikuliX project.

The ScreenDriver class based on the Screen class - central object of the sikuli library. According to the documentation, class Screen is
there, to have a representation for a pysical monitor where the capturing process (grabbing a rectangle from a screenshot, to be used
for further processing with find operations is implemented. The ScreenDriver a set of methods to simplify development, but if you need
any specific methods from the Screen class, you can turn to it directly. Below are some examples of initialization and use of the driver.

Driver Initialization

You can initialize the driver in your automation process by the following way:

@ iver(DriverParans. Type. SCREEN)
private ScreenDriver screenDriver;

Driver Params

Param name Measure Default Description
Value
DriverParams. float 0.7 The default minimum similiarty of find operations. While using a "findElement" operation, if only an
Screen.MIN_SIMILA image file is provided, Screen Driver searches the region using a default minimum similarity of 0.7.
RITY

@river(val ue = Type. SAP, param = {
@ iverParaneter(key = DriverParanms. Screen. MN_SIM LARI TY, direct = "0.8")
b

private SapDriver sapDriver;

Opening new applications

Use DesktopDriver if you need to start application using driver. Here the link of how to open new application using DesktopDriver

Window management

There is no such entity as "Window" in ScreenDriver, as this driver works with the whole screen like one window and driver can't
distinguish between all the different windows on the screen. If you need to perform any window-specific operation (closing,
maximizing, etc) you can use a hot-keys.
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Working with UI Elements

Prepare screenshots

Screenshots should be taken on the screen where the process is supposed to work. Differences in screen resolution or color
scheme may break the process.

1. Take a screenshot of the necessary element and save it to a file.

@ We recommend to use an utility that makes it easy to take screenshots. lightshot, for example.

2. Place this file in project resources.
3. You can use the name of image file (or the path to file if it is not in resources) as a selector.

Find elements

Please, check the table which locators are supported by BrowserDriver:

Selector type BrowserDriver
By.id
By.name
By.xpath
By.ccsSelector
By.className
By.tagName
By.linkText
By.partialLinkText
By.desktopSearch
By.image
By.anchor

By.sapld

ScreenDriver supports two types of "By" selector: "By.image" and "By.anchor".

Bellow an example of how to find element using "By.image":

| mageEl ement i nageEl ement = driver. findEl ement (By. i nage("navi gation-btn-1.png"));

ScreenDriver also supports "By.anchor" selector. It's useful when you can't specify an unique UI area of your target element (because
it contains the dynamic text or it's an empty input field, for example), but you can specify some UI area near your target area.

Let's consider the following example, when you need to find a location of "Password" input field:
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Login to HCL Notes HER

Lser name: Denis e

IEasswurd: I:t;}

15px
At location: |

Forgot your password 7

Log In Exit

You can't use input field area as a selector, because there is 2 similar empty inputs: "Password" and "At location".

So you can use the area with "Password:" label (which is highlighted in red) as an anchor for password input field. As you know that
input follows the label after 15px, your anchor selector will looks like:

| mageEl ement passwor dLabel Anchor = driver. findEl enent (By. i mage(" password-| abel . png"));
int passwordFi el dWdth = 250;
int passwordFi el dHei ght = 20;

| mageEl enent passwordl nput Fi el d = driver. findEl enent (By. anchor (passwor dLabel Anchor, 15, 0, passwordFi el dHei ght,
passwor dFi el dW dt h));
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(v. 2.2) Screen Driver Element

ImageElement is a certain rectangular area of the screen. It is possible to search for and get this element only by image (see Find
Elements section on drive page):

® Instance Methods

® contains
copyToClipboard
doubleClick
getOcrText
getRegion
getUrl
highlight
rightClick
keyDown
keyUp
pasteFromClipboard
sendEnter

Instance Methods

» contains

This method accept another "ImageElement"” object and return "true" of current element contains another image element
inside.

copyToClipboard

Clicks inside target image element, presses "Ctrl+A" (select all) keys combination and then "Ctrl+C" (copy) keys
combination to save selected text into buffer.

doubleClick

Performs double click on the center of target image element.

getOcrText

OCR module recognizes and returns a text from target image element.

getRegion

Returns or g. si kul i . scri pt. Regi on object which contains a lot of useful methods.
For example. region's methods get X(), get Y(), get W) and get H() identify the position on screen and the element size.

Systemout.printin("x: " + elenent.getRegion().getX());
Systemout.printin("y: " + elenent.getRegion().getY());
Systemout.println("width: " + elenent.getRegion().getW));
Systemout.printIn("height: " + elenent.getRegion().getH());

/| Exanpl e out put
/1x: 447

/ly: 826
//width: 70

/I hei ght: 47

» getUrl

Returns the relative path to the image you are searching by.

 highlight
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Highlights the region for some period of time. Accepts the time in seconds as double.
 rightClick

Performs right click on the center of target image element.
» keyDown

Presses down and holds the key. Accepts keycode from or g. si kul i . scri pt. Key

el enent . keyDown( Key. ALT) ;
el enent . keyDown( Key. F4) ;
el ement . keyUp();

« keyUp

Releases all the pressed keys. Can also accept a keycode from org. si kul i . scri pt. Key if the specific key must be released

» pasteFromClipboard

Clicks inside target image element and presses "Ctrl+V" (paste) keys combination.

» sendEnter

Sends enter key inside target image element.
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(v. 2.2) Data Services

This section describes configuration and data store services the platform provides.
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(v. 2.2) Configuration Service

Overview

Define properties in standalone and developer configurations
Define properties for Control Server run

Node configuration Properties

Configuration Service API

Overview

ConfigurationService provides read access to key-value properties (e.g. URL to resource, Vault alias, Datastore name etc.) which can
be used in AP execution and can be changed at any time without redeploy AP.

Define properties in standalone and developer configurations

For those run configurations, properties can be stored in resources/apm_run.properties file as key-value pairs

Example of apm_run.properties

apm_run.properties

hel l o=Hel | o property

bool ean. val ue=true

url.val ue=https://172.20.194. 57: 8444
nunber . val ue=123

| ong. val ue=9223372036854775807

Define properties for Control Server run

There are 3 points, where you can define configuration properties:

1. Control Server Configuration properties - are visible across all Automation Processes defined in Control Server

Control Server Configuration
S

Filter by text

Q L oDownload ¥ Upload Delete

O e Value Scope

D cs.mq_public_url $5://10.224.0.50:61617 cs 1]
D cs.elk_public_url https://10.224.0.50/elastic/_bulk cs ]
D nexus {"id": "nexus”, "url™ "https://10.224.0.50/nexus/repository/easyrpa/’, 'username” "admin’, "password™ "admin”} CS 1]
] token.validity 1200 cs [
[] tokenlife_threshold 09 cs ]
D service batch_size 50 cs [ ]

2. Automation Process Configuration properties - are visible only for runs of the Automation Process and overrides properties
defined on Control Server Level
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Automation Process Details ¢ Back to list

Details Runs Configuration Parameters nput Data

Filter by text

Q ) Refresn

D Run 1D Created By Creation Date ) Status

Empty Collection

Press Start Run button to start your work

3. Node Configuration properties - are applying for runs that is running on the node and overrides properties defined on levels

above
Node Details « Back to st B pownoad  (: Restart  [ical
Details Configuration Parameters Runs Features Node
Fiter by text
Q L oownload  FF Upload elete  [js Deleteall
O ke e
O  JavaHoME c\Progra~1\Java\jdk-11.0.8 B

4. Feature related properties on node - will be only injected by feature if there is no properties defined on the level above. This
properties are related to driver endpoints, like SELENIUM_HUB_URL, WINDOWS_APPLICATION_DRIVER_URL

(D When you deploy Automation Process on node, you should define all your required properties in the Control Server
properties, the resources/apm_run.properties is not avalible during runs on node.

Node configuration Properties

There are some parameters, specifying which for node you can effect JVM for Automation Process:

Parameter Description Example

JAVA_HOVE | Change JVM that will be using for Automation c:\Program Fi |l es\ Java\j dk-11.0. 8
Processes run.

JAVA_OPTS | JVM options that will be passed to Automation - DnyProperty1=123 - DnyProperty2=123
Process run.
-agentlib:jdw=transport=dt_socket, server=y, suspend=n,
Using it, you can start Automation Process in addr ess=5005
debug mode.
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Configuration Service API

First, you need to ConfigurationService in your Task class:

@\pTaskEntry(name = "ConfigurationServi ce Exanpl e Task")

@5l f 4j
public class ConfigurationExanpl e extends ApTask {
@ nj ect

private ConfigurationService cfg;

Retrieving string using ConfigurationService :

String testProperty = this.cfg.get("hello");

You can set default value if key does not exist in service:

String property2 = this.cfg.get("no.value", "Default value");

You can also use predefined formatters to format values:

Bool ean bool eanFronCfg = this.cfg.get("bool ean", ConfigurationService. Formatter.BOOLEAN);
I nteger nunber = this.cfg.get("nunber”, ConfigurationService.Formatter.|NT);

Long | ongNunber = this.cfg.get("long.nunber", ConfigurationService.Formatter.LONG ;

URL url = this.cfg.get("url", ConfigurationService.Formatter.URL);

Full example:

ConfigurationExample.java

package eu. i bagroup. easyrpa. configuration.task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. engi ne. servi ce. Confi gurati onServi ce;
i mport | onbok. extern.slf4j.Slf4j;

import javax.inject.Inject;
i mport java.net.URL;

@\pTaskEntry(name = "Configuration Service Exanple")
@l f 4j
public class ConfigurationExanpl e extends ApTask {

@ nj ect
private ConfigurationService cfg;

@verride

public void execute() {
String testProperty = this.cfg.get("hello");
log.info("hello = {}", testProperty);

String property2 = this.cfg.get("no.value", "Default value");
log.info("no.value = {}", property2);

Bool ean bool eanFronCfg = this.cfg.get("bool ean. val ue", ConfigurationService. Formatter. BOOLEAN);
I nteger nunber = this.cfg.get("nunber.value", ConfigurationService.Formatter.|NT);

Long | ongNunber = this.cfg.get("long.value", ConfigurationService.Formatter.LONG ;

URL url = this.cfg.get("url.value", ConfigurationService.Formatter.URL);

I og. i nfo("bool ean.value = {}", bool eanFroncCfg);

I og.info("nunber.value = {}", nunber);

log.info("long.value = {}", |ongNunber);

log.info("url.value = {}", url);
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ConfigurationExampleAp.java

package eu. i bagroup. easyrpa. configuration;

i mport eu.ibagroup. easyrpa. configuration.task. Confi gurati onExanpl e;
i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApMbdul eBase;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i nport eu.ibagroup. easyr pa. engi ne. boot . ApModul eRunner ;

i mport | onbok. extern.slf4j.Slf4j;

@l f 4j
@\pTaskEntry(name = "Configuration Service Exanple")
public class Configurati onExanpl eAp extends ApMdul eBase {

public TaskQutput run() {
return execute(getlnput(), ConfigurationExanple.class).get();

}

public static void main(String[] args) {
ApMdul eRunner . | ocal Launch( Confi gur ati onExanpl eAp. cl ass) ;
}
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(v. 2.2) Data Store

What is the Data Store?

Usage
® (Create a repository interface that extends the CrudRepository.
® Inject the created repository into the task code.
® Use it.

® Example

What is the Data Store?

The Data Store is a PostgreSQL-based database with built-in ORM and Control Server interface management. Data Store provides a
useful interface for working with automation processes.

Most processes are concentrated around a certain entity. At different steps of the process, this entity is supplemented with data,
checked, entered in different systems, etc.

For example, when processing payments, you may need to extract data about the payer from some system, check this data, enter
payment data into the customer database and send a report. For such a case, it is convenient to create the entity of payment in the
code and save/update its fields and statuses in the Data Store at each processing stage. Thus, the process architecture becomes
simple and clear, the risk of data loss is minimized, and the process becomes easily scalable and changeable.

In this article we are going to consider interaction with Data Store from Automation Process code, exactly saving and receiving java-
objects.

Usage

1. Create an entity class.

As an example, let's overview the Book class below. It is a simple Data Transfer Object (DTO) with some annotations added.
First, let's take look at the class annotations.

@ntity(val ue = "crud_exanpl e_books")
@NoAr gsConst ruct or

@\ | ArgsConst ruct or

@oString

@at a

public class Book {

@Entity - This annotation tells that it's an Entity Class which should be save in Data Store. The "value" parameter sets the
name of the table.

@NoArgsConstructor - is a lombok annotation that creates a constructor without parameters. A constructor without parameters
is required to work with the DataStore.

@AllArgsConstructor - is a lombok annotation that generates a constructor with 1 parameter for each field in your class.

@ToString - is a lombok annotation that generates an implementation of the toString() method. By default, it'll print your class
name, along with each field, in order, separated by commas.

@Data - is a lombok annotation that bundles the features of @ToString, @EqualsAndHashCode, @Getter/@Setter and
@RequiredArgsConstructor together.

Field annotations.

@d
@ol utm("i ndex")
private String index;
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@ol um( " nane"
private String naneg;

@Id - required annotation, which indicates that field is used as unique identifier.
@Column("column_name") - maps the field from entity object to corresponding table column by specifying column name in
brackets.

2. Create a repository interface that extends the CrudRepository.

It is necessary to create a repository interface that extends the CrudRepository<T, ID>. There are 5 default methods for
working with the repository:

CrudRepository.class

public interface CrudRepository<T, |ID> {
<S extends T> S save(S entity);

T findByld(IDid);
Li st<T> findAl | Byl d(Col | ection<I D> ids);
Li st<T> findAll();

void delete(T entity);

To use it, you can leave the interface empty.

Using these 5 methods, you can create additional helper methods, for example, to search by field or to work with object
lists, as in the BookRepository interface below.

3. Inject the created repository into the task code.

To use the created repository, you need to inject it in the task class.

@\pTaskEntry(nane = "Sanpl e Task")
@ f 4j
public class YourTask extends ApTaskBase {

@ nj ect
private YourRepository yourRepository;

4. Use it.

Now you can use the declared repository. You can create, read, update and delete items. SampleTask.java from the example
below demonstrates usage of repository basic operations.

Example

Class Book is the entity we'll save in the DataStore.

Book.java

i nport eu.ibagroup. easyr pa. persi stence. annot ati on. Col unm;
i mport eu.ibagroup. easyrpa. persi stence. annotation. Entity;
i nport eu.ibagroup. easyr pa. persi stence. annotation. |d,

i nport | onbok. Dat a;

i mport | onbok. NoAr gsConstructor;

i mport | onbok. Al l ArgsConstructor;
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i nport | onbok. ToStri ng;

@ntity(value = "crud_exanpl e_books")
@NoAr gsConst ruct or

@\ | ArgsConst ruct or

@ostring

@at a

public class Book {

@d
@ol utm("i ndex")
private String index;

@ol um( " nane")
private String naneg;

@ol utm( " aut hor ")
private String author;

BookRepository class which allows to interact with our storage

BookRepository.java

i mport eu.ibagroup. easyrpa.crud. entities.Book;
i mport eu.ibagroup. easyr pa. persi st ence. CrudReposi tory;

inport java.util.Arraylist;
import java.util.List;

public interface BookRepository extends CrudRepository<Book, String> {

/1 Find books by nane
default List<Book> get BookByNanme(String nane) {

Li st <Book> result = new ArraylList<>();
for (Book book : findAIl()){
if (book.get Nanme().equal s(nane)){
resul t.add(book);
}
}
return result;

}

// Save |ist of books
default void saveBooks(List<Book> books){

for (Book book : books) {
save( book);

SampleTask demonstrates how to save and receive objects from the repository.

SampleTask.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTaskBase;

i mport eu.ibagroup. easyrpa. crud. BookRepository;

i mport eu.ibagroup. easyrpa.crud. entities.Book;

i nport | onmbok. extern.slf4j.SIf4j;

inport javax.inject.Inject;

import java.util.Arrays;
import java.util.List;

135



inport java.util.UU D;

@\pTaskEntry(name = "Sanpl e Task")

@l f 4

public class Sanpl eTask extends ApTaskBase {

@ nj ect
private BookRepository bookRepository;

@verride
public void execute() {

//Create list of books

Book t hi nki ngl nJava = new Book(UUI D. randonJUl D() . toString(), "Thinking in Java", "Bruce Eckel");

Book ci pollino = new Book(UUl D.randomJUl D().toString(), "Le avventure di

Francesco Rodari");

Book wadAndPeace = new Book( UUI D.randonmJUl D().toString(), "War and Peace",

Li st <Book> books = Arrays. asLi st (thi nki ngl nJava, cipollino, wadAndPeace);

/| Save books to DataStore
bookReposi t ory. saveBooks( books) ;

/1 Get books from DataStore and display it

for(Book book : bookRepository.findAll()){
I og.info(book.toString());

}

/1 Find book by nanme

for(Book book : bookRepository. get BookByNanme(" Thinking in Java")){
I 0g.info(book.toString());

}

/1 ean repository

for(Book book : bookRepository.findAll()){
bookReposi tory. del et e( book) ;

}

Automation process to run the task.

EntitySampleAp.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyrpa. engi ne. apf | ow. ApMbdul eBase;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i nport eu.ibagroup. easyr pa. engi ne. boot . ApModul eRunner ;

i mport eu.ibagroup. easyrpa. engi ne. boot. Confi gurati onMdul e;
i nport eu.ibagroup. easyr pa. engi ne. boot. confi gurati on. St andal oneConf i gur ati onModul e;
i mport eu.ibagroup. easyrpa. crud. t ask. Sanpl eTask;

i mport | onbok. extern.slf4j.Slf4j;

import java.util.UU D

@l f 4j

@\pMdul eEntry(name = "Sanpl e Automation Process of working with entities")
public class EntitySanpl eAp extends ApMdul eBase {

public TaskQutput run() throws Exception {

}

return execute(getlnput(), SanpleTask.class).get();

public static void nain(String[] args) {
ApMbdul eRunner . | ocal Launch( Ent it ySanpl eAp. cl ass);
}
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(v. 2.2) File Storage

As the file storage with S3 API we use MinIO.

To work with this file storage via S3 API we have a special utility - StorageManager.

Injecting Storage Manager

Storage Manager configuration properties
Connect to another S3 compatible applications
Upload file to S3

Download file from S3

Delete file from S3

Get list of files

Complete example

Injecting Storage Manager

Storage Manager can be injected into your task class:

i nport eu.ibagroup. easyrpa.utils.storage. St orageManager ;

@ nj ect
private StorageManager storageManager;

Storage Manager configuration properties

By default S3Manager which is injected uses the following properties keys from configuration:

s3.url - it's configured by default on Control Server. Required to be configured in your local "properties" file.
s3.access_key - it's configured by default on Control Server. Required to be configured in your local "properties” file.
s3.secret_key - it's configured by default on Control Server. Required to be configured in your local "properties" file.
s3.bucket - default bucket to work with. If property is not configured - "resources" bucket will be used by default.

Connect to another S3 compatible applications

You can also use S3Manager to work with any other S3 compatible applications. For that you can create your own S3Manager instance
using the following constructor:

publ i c S3Manager (String s3EndpointUl, String s3AccessKey, String s3SecretKey, String bucket,
CannedAccessControl Li st acl)

Where CannedAccessControlList acl is access control list for object you insert into file storage. This constructor parameter is optional.
By default CannedAccessControlList.PublicRead value is used.

Upload file to S3

To upload the file your can use method with the following signature:

public bool ean upl oadFil e(String bucket, String path, InputStreaminput, String contentType)

Where:

bucket - is the target bucket name.
path - is the target file path which includes folders structure, file name and file extension, but without specifying the bucket
name. E.qg.: "folder1/subfolder/my_file.txt"
input - input stream object
® contentType - content type of target file. E.g. "text/plain". "image/png", "application/pdf", "text/html". By default it's empty.
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Returns "true" if the file was successfully uploaded.

The following example demonstrates how to upload file to S3 and get its URL:

String fileName = UUI D.randonJUl D().toString() + ".txt";

String s3FilePath = "upload_file_test/" + fileNane;

byte[] fileContent = "Text file content exanple".getBytes();

bool ean fil eUpl oadedSuccessfully = storageManager. upl oadFil e("bucket", s3FilePath, new ByteArrayl nput Stream
(fileContent), "text/plain");

if (fileUpl oadedSuccesfully) {

String final S3Url = s3Manager. get S3Fi | eWebUr | (s3Fi | ePat h) ;
log.info("Test file successfully uploaded. Final URL: {}", final S3Url);

Download file from S3

If the file on S3 has public read access rights then it can be easily downloaded by direct URL using the common approach to make
HTTP Get request.

But if the file doesn't have public read access rights - it requires S3 credentials for downloading and should be downloaded by S3 API.
For that you can use the following method from S3Manager:

public InputStreamgetFile(String bucket, String path)

Where:

® bucket - is the target bucket name
® path - path to target file including folders structure, file name and file extension, but without specifying the bucket name. E.g.:
"folder1/subfolder/my _file.txt"

The following example demonstrates how to download text file from S3 and read its content:

String s3FilePath = "upload_file_test/exanple.txt";

I nput Stream fil eCont ent| nput St ream = s3MVanager. get Fi |l e("bucket", s3FilePath);

String fileContent = |OUils.toString(fileContentlnputStream StandardCharsets. UTF_8);
log.info("Test file successfully downl oaded. File content: {}", fileContent);

Delete file from S3

Method with the following signature should be used to delete file from S3:

public bool ean del eteFile(String bucket, String path)

Where:

® bucket - is the target bucket.
® path - path to target file including folders structure, file name and file extension, but without specifying the bucket name. E.g.:
"folder1/subfolder/my _file.txt"

Returns "true" if the file was successfully deleted.

Get list of files

Method with the following signature can be used to get the list of files:

public List<String> listFiles(String bucket, String path, String filter)

139



Where:

® bucket - is the target bucket.

® path - folder of folders structure of the files you're looking for. This parameter is used as prefix of file paths it searches. E.g.: "f
older1/subfolder/", "folder2/".

® filter - the Regexp pattern to filter the files. E.g. ". *\\.txt™ to find any file with .txt extension.

The following example demonstrates how to get the list of all txt files:

String baseFol der = "upload_file_test/";
List<String> fil esPathLi st = s3Manager.|istFiles(baseFolder, ".*\\.txt");
for(String filePath: filesPathList) {

log.info("The following file exist on S3: {}", filePath);

}

Complete example

UploadAndReadFilesFromS3.java

package eu. i bagroup. easyr pa. s3. t ask;

i nport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. utils. storage. S3Manager ;

i mport eu.ibagroup. easyrpa.utils.storage. StorageManager ;
i mport | onbok.extern.slf4j.Slf4j;

i mport org.apache. commons.io. | O%ils;

inport javax.inject.Inject;

import java.io.ByteArrayl nput Stream
inport java.io.|OException;

import java.io.lnputStream

i nport java.nio.charset. StandardChar set s;
import java.util.List;

import java.util.UU D

@\pTaskEntry(name = "Upload to S3")
@ f 4j
public class Upl oadAndReadFi | esFronS3 ext ends ApTask {

@ nj ect
private StorageManager storageManager;

private String baseFol der;
private String s3Fil ePath;
private byte[] fileContent;
@fterlnit

public void init() {
String fileName = UUID.randonJUID().toString() + ".txt";

baseFol der = "upload_file_test/";
s3Fi | ePat h = baseFol der + fil eNan®;
fileContent = "Text file content exanple".getBytes();
}
@verride
public void execute() throws | COException {
upl oadFi l e();
printListFiles();
readFil e();
}

private void uploadFile() {
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bool ean fil eUpl oadedSuccessful ly = storageManager. upl oadFi | e( S3Manager . DEFAULT_S3_BUCKET,

s3Fil ePath, new ByteArrayl nput Strean(fileContent));

}
private

RN 5SS

}
private

s3Fi | ePat h) ;

if (fileUpl oadedSuccessfully) {
String final S3Url = storageManager. get Fi | eLi nk( S3Manager . DEFAULT_S3_BUCKET, s3Fil ePath);
log.info("Test file successfully uploaded. Final URL: {}", final S3Url);

void printListFiles() {
Li st<String> fil esPathLi st = storageManager. i stFiles(S3Manager. DEFAULT_S3_BUCKET, baseFol der,

for (String filePath : filesPathList) {
log.info("The following file exist on S3: {}", filePath);

voi d readFile() throws |OException {
I nput Stream fil eContentl nput Stream = st orageManager . get Fi | e( S3vanager . DEFAULT_S3_BUCKET,

String fileContent = 1OU)ils.toString(fileContentlnputStream StandardCharsets. UTF_8);
log.info("Test file successfully downl oaded. File content: {}", fileContent);
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(v. 2.2) Notification Service

® Overview
® Channel
® Email channel configuration
® Slack channel configuration
® Template
® Usage
® Examples

Overview

NotificationService interface provides access to Notification actions such as sending messages, attachments and templates via channel
or just template evaluation.

Interface is located in eu.ibagroup.easyrpa.engine.service package.

Channel
Channels are used to determine the recipients of the notification and delivery type.

There are two channel types are supported by current version - Email and Slack. Their config is stored in CS configuration section
under notification.channels.config key.

{
"email " {
"defaul t-encodi ng": "utf-8",
"host": "mailin.iba",
"port": "25",
"protocol": "sntp",
"mail.sntp.auth": "fal se",
"mail.sntp.starttls.enable": "true",
"mail.sntp.ssl.trust": "mailin.iba",
"fron': "easyrpatest @ bagroup. eu",
"subject": "EasyRPA Notification", // optional
"repl yTo": "easyrpatest @bagroup.eu", // optional
"cc": "easyrpaadm n@ bagroup.eu", // optional
"bcc": "easyrpadevops@ bagroup. eu”, // optional
"out put Cont ent Type": "text" // optional
"slack": {
"token": "token-exanpl e-2000026465459- 2Ksi 6r aocFxRt qJd6c5H7AF1"
}
}

Email channel configuration
All config parameters are shown above. For example Gmail configuration is described here

The "outputContentType" parameter allows to select the message output format between text and html. By default, the type is
determined automatically.

Slack channel configuration

1. Create Slack App and add necessary Bot OAuth Scopes such as chat:write. Slack app configuration link - https://api.slack.com
/apps

2. Go to CS Configuration notification.channels.config and add new config in format - "<config_name>" : {"token" : "<Bot User
OAuth Token>"}%

3. Create Slack channel and add your App in it. Copy Channel ID as it will be used further (ID starts from xoxb-...).

4. Create notification. Use your config_name as Config Name and Channel ID as recipient.

Template
Templates could be used if it is needed to insert some data into message dynamically. Control server support two template engines:
® Thymeleaf

Currently implemented ThymeleafHtml and ThymeleafText handlers. The key difference between textual template mode and
the markup one is that in a textual template there are no tags into which to insert logic in the form of attributes, so we have to
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rely on other mechanisms. Read more about template modes here. Also useful documentation about Thymeleaf dialect is here.

® FreeMarker
Apache FreeMarke is a template engine: a Java library to generate text output (HTML web pages, e-mails, configuration files,
source code, etc.) based on templates and changing data. Templates are written in the FreeMarker Template Language (FTL),
which is a simple, specialized language
Getting started manual is here.

All parameters are passed to the template engine as a Map<String, ?> params.

There is an example of FreeMarker template for Debtors sample.

debtors_template.txt

<! DOCTYPE htmi >
<htm |ang="en">

<head>

<met a charset ="UTF-8">

<styl e>

body {
background: #fafafa url (https://jackrugile.conm inmges/nm sc/noi se-di agonal . png);
col or: #444;
font: 100% 30px ' Hel vetica Neue', helvetica, arial, sans-serif;
text-shadow. 0 1px 0 #fff;

}

strong {
font-wei ght: bold;

}

em {
font-style: italic;

}

table {
background: #f5f5f5;
border-col | apse: separate;
box- shadow. inset 0 1px 0 #fff;
font-size: 14px;
I'i ne- hei ght: 24px;
mar gi n: 30px auto;
text-align: center;
wi dt h: 800px;

}

caption {
font-size: 18px;

font-wei ght: bold;

}

th {
background: url (https://jackrugile.conlinmges/nm sc/noi se-diagonal .png), |inear-gradient(#777,

#444) ;

border-left: 1px solid #555;
border-right: 1px solid #777;
border-top: 1px solid #555;
border-bottom 1px solid #333;
box- shadow. inset 0 1px O #999;
color: #fff;
font-wei ght: bold;
paddi ng: 10px 15px;
position: relative;
text-shadow. 0 1px 0 #000;

}

th:after {
background: 1inear-gradient(rgba(255, 255, 255, 0), rgba(255, 255, 255, .08));
content: '';

di spl ay: bl ock;
hei ght: 25%
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left: 0O;
margin: 1lpx 0 0 O;
posi tion: absol ute;
top: 25%
wi dth: 100%

}

th:first-child {
border-left: 1px solid #777;
box-shadow. inset 1px 1lpx 0 #999;
}

th:last-child {
box- shadow: inset -1px 1px 0 #999;

}

td {
border-right: 1px solid #fff;
border-left: 1px solid #e8e8e8;
border-top: 1px solid #fff;
border-bottom 1px solid #e8e8e8;
paddi ng: 10px 15px;
position: relative;
transition: all 300ns;

}

td:first-child {
box-shadow. inset 1px 0 0 #fff;

td:last-child {
border-right: 1px solid #e8e8e8;
box- shadow. inset -1px 0 0 #fff;

background: url (https://jackrugile.conlinmges/m sc/noise-diagonal.png);

tr:nth-child(odd) td {
background: #f1f1f1 url (https://jackrugile.com i mages/ m sc/ noi se-di agonal . png);

tr:last-of-type td {
box-shadow. inset 0 -1px 0 #fff;

tr:last-of-type td:first-child {
box- shadow. inset 1px -1px 0 #fff;

tr:last-of-type td:last-child {
box- shadow. inset -1px -1px 0 #fff;
}

t body: hover td {
col or: transparent;
text-shadow. 0 O 3px #aaa;

}

t body: hover tr:hover td {

col or: #444;

text-shadow 0O 1px 0 #fff;
}

</styl e>
</ head>
<body>

<di v class="container">
<t abl e cl ass="responsi ve-tabl e">
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<caption> </caption>

<t head>
<tr>
<th scope="col "></th>
<th scope="col "></th>
<th scope="col "></th>
<th scope="col "></th>
<th scope="col "></th>
<th scope="col "></th>
</tr>
</t head>
<t f oot >
<tr>
<td col span="7" align="left">
Sour ces:
<#list |inks?keys as key>
<a href="8${links[key]}" rel ="external ">${key}</a>.
</#list>
Data is current as of ${date}.
</td>
</tr>
</ tfoot>
<t body>

<#l i st debtors as debtor>
<#i f debtor??>

<tr>
<td data-title="">%${debtor.conpanyl D} </td>
<td data-title="">%{debtor.conpanyNane}</td>
<#i f debtor. cust onsFound??>
<td data-title="" data-type="currency">%${(debtor. custonsFound=="
true") ? then("", "")}</td>
</ #if>
<#i f debtor. national BankFound??>
<td data-title="" data-type="currency">%${(debtor.
nati onal BankFound=="true") ? then("", "")}</td>
</#if>
<#i f debtor.taxesFound??>
<td data-title="" data-type="currency">%{(debtor.taxesFound=="
true") ? then("", "")}</td>
</ #if>
<#i f debtor.social fundFound??>
<td data-title="" data-type="currency">%${(debtor.
soci al fundFound=="true") ? then("", "")}</td>
</#if>
</tr>
</ #if>
</#list>
</t body>
</ tabl e>
</div>
</ body>
</htm >
Usage
1. Create Channel in Notification Management section. Config Name should be one of notification.channels.config keys.
Notification Management m New Channel X
o o \ -
a s ail L ] =
g e . : . 1= =
a st L ] ‘

[CRP

]
'

2. Create Template in Notification Management section. It could be validated by one of the entities - AutomationProcess,
DocumentType, Node, Schedule.
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New Template « Backtolist

Test template Freatarker

1 B

3. Inject NotificationService in ApTask as well as notification channel and template names.

ApTask configuration

@ nj ect
private NotificationService notificationService;

@onfiguration(value = "notificationChannel", defaultValue = "Default Notification Channel")
private String notificationChannel;

@onfiguration(value = "notificationTenplate", defaultValue = "Default Email Tenpl ate")
private String notificationTenpl ate;

4. Use one of the provided interface methods:

NotificationService.java

/*-k

* Evaluates tenplate with provided paraneters.

* @aramtenpl ateNane tenpl ate name

* @ar am parans parans for tenplate

* @eturn the array of byte for processed tenplate

*/

byte[] evaluateTenpl ate(String tenpl ateName, Map<String, ?> parans);

/*-k

* Evaluates tenplate with provided paraneters and sends result into specified channel.

* @aramtenpl ateNane tenpl ate name

* @ar am parans parans for tenplate

* @ar am channel Nanme nane of channel for sending

* @aram attachnments list of attachnents for channel if needed

*/

voi d eval uat eTenpl at eAndSend(Stri ng tenpl at eName, Map<String, ?> paranms, String channel Name, List<File>
attachnents);

| **

* Sends notification into specified channel.

* @ar am channel Nane nane of channel for sending

* @aramtext body text to send

* @aram attachnents |ist of attachnments for channel if needed

*/

voi d sendNotification(String channel Nane, String text, List<File> attachnments);

Examples

® Evaluating and sending template in the Debtors sample.

GenerateEmailReport.java

package eu. i bagroup. easyrpa. debtors.task;
i nport eu.ibagroup. easyr pa. debt ors. domai n. Debt or;

i mport eu.ibagroup. easyrpa. debtors. repository. Debt or Repository;
i nport eu.ibagroup. easyr pa. debtors. to. Debt or sResul t To;
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i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Confi gurati on;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput;

i mport eu.ibagroup. easyr pa. engi ne. annot ati on. Qut put ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyrpa. engi ne. servi ce. Confi gurationServi ce;
i mport eu.ibagroup. easyrpa. engi ne. service. NotificationService;

i nport javax.inject.Inject;

import java.text.Sinpl eDat eFor nat ;
inport java.util.Arraylist;

import java.util.Date;

import java.util.HashMap;

inport java.util.List;

import java.util.Map;

@\pTaskEntry(nane = "Generate Enmil Report")
public class GenerateEnnil Report extends ApTask {

@ nput ( Extract Debt or s. DEBTOR_KEY)
@out put (Extract Debt or s. DEBTOR_KEY)
private DebtorsResultTo debtorsResult;

@configuration(value = "notificationChannel", defaultValue = "Debtor Notification Channel")
private String notificati onChannel;

@onfiguration(value = "notificationTenplate", defaultValue = "Debtor Enmil Tenplate")
private String notificationTenpl ate;

@ nj ect
private DebtorRepository repo;

@ nj ect
private NotificationService notificationService;

@verride
public void execute() {

try {
Li st <Debt or> debtors = repo. f et chDebt or s(debt or sResul t. get Debtorlds());

Map data = new HashMap<>();

dat a. put ("debtors", debtors);

dat a. put ("date", new Si npl eDat eFor mat (" MMW dd, yyyy").format(new Date()));
dat a. put ("links", getLinks());

notificationService. eval uat eTenpl at eAndSend( noti ficati onTenpl ate, data, notificationChannel,
new ArraylList<>());
debt or sResul t. set Gener at eEnmi | Report Conpl et e(true);
} catch (Exception e) {
handl eSt epError(e);
}
}

@ nj ect
private ConfigurationService cfg;

private Map getLinks() {
HashMap<String, String> |inks = new HashMap<>();

links.put("", cfg.get("gtk.client.url", "http://ww.gtk.gov.by/ru/dolg-test-ru/"));

links.put("", cfg.get("nbrb.client.url", "http://wwm. nbrb. by/systeni banks/ guarant eesregi ster/"));

links.put("", cfg.get("court.client.url", "http://service.court.by/ru/juridical/judgmentresults
"))

links.put("", cfg.get("nalog.client.url", "http://ww.portal.nalog.gov.by/debtor/"));

links.put("", cfg.get("ssf.client.url", "https://ssf.gov.by/ru/debtors-ru/"));

return |inks;

}

}

® Sending notification with attachment in the SAP sample.
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GenerateAndSendReportTask.java

package eu. i bagroup. easyrpa. ap. createmateri al . t ask;

i mport
i mport
i nport
i mport
i mport
i mport
i mport
i mport
i mport
i mport

i mport
i mport
i mport
i mport
i mport
i mport
i mport

i mport

eu. i bagr oup. easyr pa.
eu. i bagr oup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagr oup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagr oup. easyr pa.
| onbok. extern. sl f4j.
org. apache. poi . ss. user nodel . Row;

org. apache. poi . ss. user nodel . Sheet ;

javax.inject.|nject;
java.io.File;

java.io. | OException;
java.io. |l nputStream
java.nio.file.Files;
java.nio.file.Standar dCopyOpti on;
java.util.*;

ap. createmateri al . ApConst ant s;

engi ne. annot ati on. ApTaskEntry;

engi ne. annot ati on. Confi gurati on;
engi ne. annot ati on. | nput ;

engi ne. apf | ow. ApTask;

engi ne. service. NotificationService;
excel . Spreadsheet Docunent ;

Sl f4j;

static eu.ibagroup. easyrpa. ap.createnaterial.ApConstants. TEMPLATE_NAME;

@\pTaskEntry(nane = "Generate and send report")

@l f 4

public class GenerateAndSendReport Task extends ApTask {

@ nput

private String material Code;

@ nj ect

private NotificationService notificationService;

@onfiguration(value = "notificationTenplate", defaultValue = "SAP Enmail Tenpl ate")
private String notificationTenpl ate;

@onfiguration(value = "notificationChannel", defaultValue = "SAP Notification Channel")
private String notificationChannel;

@verride
public void execute() {

HashMap<>(),

noti fi cati onChannel,

}

try {
Fil
not

att

e attachnment = getAttachnent();
ificationService. eval uat eTenpl at eAndSend(noti ficati onTenpl ate, new

Col | ections. singl etonList(attachnent));

achment . del ete();

} catch (Exception e) {
handl eSt epError(e);

}

private File getAttachnent() throws | OException {

}

Spr eadsheet

Docunment doc = creat eSpreadsheet();

I nput Streaminitial Stream = doc. get | nput Strean();

File result
Fi |l es. copy(
ini

File = new Fil e("execution_results.xlsx");

tial Stream

resultFile.toPath(),
St andar dCopyQpt i on. REPLACE_EXI STI NG) ;
return resultFile;

private Spreadsheet Docunent createSpreadsheet() {

Spr eadsheet

( TEMPLATE_NAME) ) ;

Sheet sheet

Docunment doc = new Spreadsheet Docunent (get Cl ass() . get Resour ceAsSt r eam

= doc. get Acti veSheet ();
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Row row = sheet . createRow(1);

row. createCel | (0).setCel | Val ue(this. materi al Code) ;

row. createCel | (1). set Cel | Val ue( ApConst ant s. EASYRPA BASE_UNI T) ;

row. createCel | (2).setCel |l Val ue(String. f or mat (ApConst ant s. EASYRPA_DESCR_STRI NG_TEMPL,
this. material Code));

return doc;

}
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(v. 2.2) Vault Service

VaultService bean object allows access to encrypted storage.

To make use of the vault service, the related bean must be injected into the task or page object.

@\pTaskEntry(name = "Vault task")

@5l f 4j
public class Vault Task extends ApTaskBase {
@ nj ect

Vaul t Servi ce vaul t Servi ce;

(D At the time, vault service provides only getter methods

In standalone configuration secrets can be stored in resources/vault.properties file as key-value pairs, where key is secret's alias and
value is the value itself encoded as base64 string.

Example of vault.properties entry storing "Hello from secret vault!" string by "my.alias" alias:

vault.properties

ny. al i as=SGVsbGgZnJvbSBz ZWNy ZXQgdnF1bHGCh

Retrieving string using vault service:

String nyVal ue = vault Service. getSecret("my.alias", String.class);

A typical use case for vault service is to store user credentials. In order to so the value must be provided as json map containig user
and password keys e.g. {"user": admin", "password": "123456"}. Again, in a form of base64 string:

vault.properties

mai | . user =eyAi dXN ci | 61 GFkbW ul i wgl nBhc3N3b3JKI j ogl j EyM.QLNi | gf Q

Retrieving user credentials:

SecretCredentials secrets = vaul t Service. getSecret("mail.user", SecretCredentials.class);
log.info("" mail.user' user:{} password:{}", secrets.getUser(), secrets.getPassword());

In node configuration secrets are persisted in HashiCorp vault backed by PostgresSQL database.

In this case secret entries are added manually from secret-vault page of Control Server or using Control Server API

@ More on working with vault on Control Server in User Guide

Full example:

VaultSampleAp.java
package eu.ibagroup. easyrpa.vaul t;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApModul e;
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i nport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;
i mport eu.ibagroup. easyr pa. engi ne. boot . ApModul eRunner ;
i mport eu.ibagroup. easyrpa. vaul t.task. Vaul t Task;

public class Vaul t Sanpl eAp extends ApMdul e {
public static void main(String[] args) {
ApMdul eRunner . | ocal Launch(Vaul t Sanpl eAp. cl ass);
}

@verride
public TaskQutput run() throws Exception {
return execute(getlnput(), VaultTask.class).get();

}

VaultTask.java

package eu.ibagroup. easyrpa. vaul t.task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTaskBase;

i mport eu.ibagroup. easyr pa. engi ne. nodel . Secret Credenti al s;
i nport eu.ibagroup. easyr pa. engi ne. servi ce. Vaul t Servi ce;

i nport | onmbok. extern.slf4j.SIf4j;

inport javax.inject.Inject;

@\pTaskEntry(name = "Vault task")

@5l f 4j
public class Vault Task extends ApTaskBase {
@ nj ect

Vaul t Servi ce vaul t Servi ce;

@verride

public void execute() {
Secret Credentials secrets = vaul tService.getSecret("nail.user", SecretCredentials.class);
log.info("" mail.user' user:{} password:{}", secrets.getUser(), secrets.getPassword());

String nyVal ue = vaul t Service. get Secret("ny.alias", String.class);
log.info("nmy.alias:{}", nyValue);
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(v. 2.2) Automation Process Creation
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(v. 2.2) RPA by Example

https://git.icdc.io/easyrpa/easy-rpa-samples/kb-short-samples
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(v. 2.2) Automating Command Line

Below are 2 ways to run commands using the command line and get the result.

1. Using ProcessBuilder

Run cmd commands

String[] conmmands = {"cnd.exe", "/c", "java -version"};
ProcessBui | der builder = new ProcessBuil der (commands) ;

// Redirect the process's standard error into standard out put
buil der.redirectErrorStrean(true);
Process process = builder.start();

Buf f er edReader stdlnput = new BufferedReader (new I nput StreanReader (process. getlnputStream)));

log.info("Here is the output of the command:\n");

String s;

while ((s = stdlnput.readLine()) != null) {
l og.info(s);

}

2. Using Runtime.getRuntime().exec()

Run cmd commands

Runtime runtime = Runtine.getRuntine();
String[] commands = {"cnd.exe", "/c", "ping google.coni};
Process process = runtine. exec(commands);

Buf f er edReader stdlnput = new BufferedReader (new | nput StreanReader (process. getlnputStream)));
Buf f eredReader stdError = new BufferedReader (new | nput StreanReader (process. getErrorStream)));

/1 Read the output fromthe command
log.info("Here is the standard output of the conmand:\n");

String s;

while ((s = stdlinput.readLine()) !'= null) {
I og.info(s);

}

/1 Read any errors fromthe attenpted command
log.info("Here is the standard error of the command (if any):\n");
while ((s = stdError.readLine()) !'= null) {
log.info(s);
}

Full example code:

CmdTask.java

package eu. i bagroup. easyrpa. cnd;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyrpa. engi ne. apfl ow. ApTaskBase;
i nport | onbok. extern.slf4j.SIf4j;

i mport java.io.BufferedReader;

inport java.io.|COException;
i mport java.io.lnputStreanReader;
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@\pTaskEntry(nane = "Cnd Autonation")
@l f 4j
public class CmdTask extends ApTaskBase {

@verride
public void execute() {

try {
printJavaVersion();
pi ngGoogl e();
} catch (Exception e) {
/1 do sonet hing
}
}

private void printJavaVersion() throws | OException {

String[] conmands = {"cnd.exe", "/c", "java -version"};
ProcessBui | der buil der = new ProcessBui | der (commands) ;

/1 Redirect the process's standard error into standard out put
bui |l der.redirectErrorStrean(true);
Process process = builder.start();

Buf f eredReader stdl nput = new BufferedReader (new | nput StreanReader (process. getlnput Strean()));

log.info("Here is the output of the command:\n");

String s;

while ((s = stdlinput.readLine()) != null) {
log.info(s);

}

}
private void pingCGoogle() throws | OException {
Runtime runtime = Runtine.getRuntinme();
String[] conmands = {"cnd.exe", "/c", "ping google.con'};

Process process = runtine. exec(comands);

Buf f eredReader stdlnput = new BufferedReader (new | nput StreanReader (process. getlnputStrean()));
Buf f eredReader stdError = new BufferedReader (new | nput St reanReader (process. getErrorStrean()));

/] Read the output fromthe command
log.info("Here is the standard output of the conmand:\n");

String s;

while ((s = stdlnput.readLine()) !'= null) {
I og.info(s);

}

/! Read any errors fromthe attenpted conmand
log.info("Here is the standard error of the command (if any):\n");
while ((s = stdError.readLine()) !'= null) {

1 og.info(s);

}

CmdDemoAp.java

package eu. i bagroup. easyr pa. cnd;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. AoModul eBase;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

inport | ombok. extern.slf4j.SIf4j;

@ f 4j
@\pModul eEntry(nanme = "Cmd Aut onati on Denp")
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public class CndDenpAp extends ApMdul eBase {
public TaskQutput run() throws Exception {

return execute(getlnput(), CnrdTask.class).get();
}

LocalRunner.java

package eu. i bagroup. easyr pa. cnd;

i mport eu.ibagroup. easyrpa. engi ne. boot . ApModul eRunner ;
public class Local Runner {

public static void nain(String[] args) {
ApMdul eRunner . | ocal Launch( CndDenpAp. cl ass) ;

}
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(v. 2.2) Download file

When downloading files from the Internet via RPA, there is often a problem: It is necessary to understand when the download is
complete. Here is an example of how such functionality can be implemented.

Below is the code of the waitFile() method from the task class. This method, using the NIO2 API, waits for the file to be created in the
directory for downloading. The complete code of the class, as well as other classes required to test its work are given below.

waitFile method

private String waitFile(int tinmeoutSeconds) throws | OException {
Path directory = Paths.get(filePath);

try (WatchService service = directory. getFileSysten().newatchService()) {
directory.register(service, StandardWatchEvent Ki nds. ENTRY_CREATE) ;

long tinmeout = TimeUnit.NANOCSECONDS. convert (ti neout Seconds, Ti meUnit. SECONDS);
while (timeout > 0OL) {
final long start = System nanoTinme();
Wat chKey key = service.poll (timeout, TineUnit. NANOSECONDS);
if (key '=null) {
for (WatchEvent<?> event : key.pollEvents()) {
Path path = (Path) event.context();

if (path.toString().toLowerCase().endsWth(FILE_EXTENSION)) {
return path.getFileNane().toString();

}
}
key.reset();
timeout -= System nanoTine() - start;
} else {
br eak;
}
}
} catch (InterruptedException ignore) {
}
return null;

Using the ChromeOptions class, we pass parameters that allow you to start downloading to the specified directory without a dialog
window appearing. An example of interaction with such a window can be found in the Upload file article.

DownloadFile.java

package eu.ibagroup. easyrpa. fil edownl oad. t ask;

i nport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Dri ver;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Dri ver Par anet er;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. engi ne.rpa.driver. BrowserDriver;
i nport eu.ibagroup. easyrpa. engi ne.rpa.driver.DriverParans;

i mport eu.ibagroup. easyrpa. fil edownl oad. WebAppl i cati on;

i mport eu.ibagroup. easyrpa. fil edownl oad. page. Mai nPage;

i nport | onmbok. extern.slf4j.SIf4j;

i mport org.openga. sel eni um Capabilities;

i nport org.openqa. sel eni um chrome. Chr oneOpt i ons;

import java.io.|CException;

inport java.nio.file.Path;
import java.nio.file.Paths;
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inport java.nio.file.StandardWat chEvent Ki nds;
import java.nio.file. WatchEvent;

inport java.nio.file.WtchKey;

inmport java.nio.file.WatchService;

import java.util.HashMap;

inport java.util.concurrent. TineUnit;

import java.util.function. Supplier;

@\pTaskEntry(nane = "Downl oad file")
@ f 4j
public class Downl oadFi | e extends ApTask {

private static final String FILE_EXTENSION = ".bin";

@xiver(value = DriverParans. Type. BROANBER, param = { @i verParaneter(key = DriverParans. Browser.
SELENI UM_NODE_CAPABI LI TIES, initializer = Chronelnitializer.class) })

private BrowserDriver browserDriver;

private String url;

private static final String filePath = System get Property("user.hone") + "\\Downl oads"; // hetzner.file.
pat h

public static final class Chronelnitializer inplements Supplier<Capabilities> {

@verride
public Capabilities get() {
ChroneOpti ons chroneOpti ons = new ChronmeOptions();

HashMap<String, bject> chromePrefs = new HashMap<>();
chronePrefs. put("profile.default_content_settings. popups”, 0);
chronePrefs. put ("downl oad. defaul t _directory", filePath);

chroneOpti ons. set Experinental Option("prefs", chromePrefs);
return chromeQpti ons;

}
}
@fterlnit
public void init() {
url = getConfigurationService().get("hetzner.app.url", "https://speed. hetzner.de/");
}
@verride

public void execute() {

WebAppl i cation webApplication = new WebApplication(browserDriver);
Mai nPage nmai nPage = webApplication. open(url);

mai nPage. dovnl oadTest Fil e();

String downl oadedFi |l eNanme = nul | ;

try {
downl oadedFi | eNane = waitFil e(500);

} catch (I Cexception e) {
/1 do sonething

}
if (downl oadedFileNarme != null) {

| og.info("Downl oaded file name: " + downl oadedFi | eNane);
} else {

log.info("File wasn't downl oaded! ");
/1 throw new EasyRpaException...

}
private String waitFile(int tinmeoutSeconds) throws |OException {

Path directory = Paths.get(filePath);
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try (WatchService service = directory. getFileSysten().newatchService()) {
directory.register(service, StandardWatchEventKi nds. ENTRY_CREATE) ;

long tinmeout = TimeUnit.NANOSECONDS. convert (ti meout Seconds,

while (timeout > 0OL) {
final long start = System nanoTi me();

Ti meUni t . SECONDS) ;

Wat chKey key = service.poll (timeout, TineUnit. NANOSECONDS);

if (key '=null) {

for (WatchEvent<?> event : key.pollEvents()) {
Path path = (Path) event.context();

if (path.toString().toLowerCase().endsWth

(FI LE_EXTENSI ON) ) {

return path.getFileNane().toString();

}
}
key.reset();
tineout -= System nanoTine() - start;
} else {
break;
}
}
} catch (InterruptedException ignore) {
}
return null;

MainPage.java
package eu. i bagroup. easyrpa. fil edownl oad. page;

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. WebPage;

i mport eu.ibagroup. easyrpa. engi ne. rpa. po. annotation. i t;
i mport org.openga. sel eni um WebE!l enent ;

i mport org.openga. sel eni um support . Fi ndBy;

public class MainPage extends WebPage {

@i ndBy(xpath = "//a[ @ref="100MB.bin']")
@\ai t (wai t Func = Wi t. Wit Func. VI SI BLE)
private WebEl enent fil eLi nk100nb;

public void dovnl oadTestFile() {
fileLi nk100nb. click();
}

DownloadFileAp.java

package eu.ibagroup. easyrpa. fil edownl oad;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i nport eu.ibagroup. easyrpa. fil edownl oad. t ask. Downl oadFi | e;

@\pMdul eEntry(name = "Fil e Downl oad Automation Denp")
public class Downl oadFi | eAp ext ends ApMdul e {

public TaskQutput run() throws Exception {

return execute(getlnput(), DownloadFile.class).get();

}
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WebApplication.java

package eu.ibagroup. easyrpa. fil edownl oad;

i mport eu.ibagroup. easyrpa. engi ne. rpa. Appl i cation;

i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. BrowserDriver;
i mport eu.ibagroup. easyrpa. engi ne. rpa. el ement. U El enent;

i nport eu.ibagroup. easyrpa. fil edownl oad. page. Mai nPage;

public class WebApplication extends Application<BrowserDriver, U El ement> {
public WebApplication(BrowserDriver driver) {
super (driver);
}
@verride
publ i c Mui nPage open(String... args) {
String gmail Ul = args[0];

getDriver().get(gmailUrl);
return createPage(Mi nPage. cl ass);

LocalRunner.java

package eu.ibagroup. easyrpa. fil edownl oad;
i mport eu.ibagroup. easyrpa. engi ne. boot . ApMbdul eRunner ;
public class Local Runner {

public static void nain(String[] args) {

ApMbdul eRunner . | ocal Launch( Downl oadFi | eAp. cl ass) ;
}
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(v. 2.2) Notepad automation

This example shows how to automate a Windows application using the Desktop driver.
The example consists of several parts:

Opening a Notepad application

Opening the About Notepad RPA window
Scrapping application information

Saving the information received in Notepad
Saving file - interaction with the Save As window

nhwbE

Application class opens Notepad and returns MainPage object.

NotepadApplication.java

package eu. i bagroup. easyr pa. not epad;

i mport eu.ibagroup. easyrpa. engi ne. rpa. Application;

i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. DesktopDri ver;

i nport eu.ibagroup. easyrpa. engi ne. r pa. el enent . Deskt opEl enment ;
i mport eu.ibagroup. easyrpa. not epad. page. Mai nPage;

public class NotepadApplication extends Applicati on<DesktopDriver, DesktopEl enent> {

publ i c Not epadAppl i cati on(DesktopDriver driver) {
super (driver);

}

@verride

public MainPage open(String... args) {
String appPath = args[O0];
getDriver (). get(appPath);
return createPage(Mi nPage. cl ass);

As you can see, the "About Notepad" window is an internal element of the main application window. The same goes for the "Save As"
window, so we do not have to switch between the windows.
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Accessibility Insights for Windows - Inspect - Live @ — O x
What to select: | Element = & B
Live Inspect > Paused DETAILS
£ Search by name and control type. & dia|og 'About Notepad'
4 pane 'Desktop 1 Properties 5 -
4 window 'Untitled - Notepad®
4 dialog 'About Notepad’ - IsKeyboardFocusable True
: I IsOffscreen False
image
. " IsPassword False
image
IsPeripheral Fal
text 'Microsoft Windows' =S e dise
. IsRequiredForForm False
text "Wersion 1803 (OS5 Build 17134.81)
. . ItemStatus Property does not exist
text '© 2018 Microsoft Corporation. All rights reservec - -
] . LegacylAccessiblePattern.Value Property does not exist
text 'The Windows 10 Pro operating system and its uss .
LivaSetting a
pane 'This preduct is licensed under the Microsoft Sof e e it
text "Windows User Name About Notepad
text Windows User NativeWindowHandle 59772496
button ‘OK’ OptimizeForVisualContent False
title bar " Orientation None(0)
edit Text Editor’ = e Bacema
title bar "
menu bar ‘Application’ Patterns ~
» WindowPattern Actions...
¥ TransformPattern Actions...

File Edit Format View Help

am Windows10

| Microsoft Windows
--rJ Version 1803 (OS Build 17134.81)
© 2018 Microsoft Corporation. All rights reserved.

The Windows 10 Pro operating system and its user interface are
protected by trademark and other pending or existing intellectual
property rights in the United States and other countries/regions.

This product is licensed under the Microsoft Software License
Terms to:

Windows User

OK

The MainPage class contains methods for working with the main application window: typing text, opening the "About Notepad" window,
saving a document, closing the application.
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MainPage.java

package eu. i bagroup. easyr pa. not epad. page;

i mport
i mport
i mport
i mport
i mport
i mport
i nport
i mport
i mport

i mport

public

eu. i bagroup. easyr pa. engi ne. annot ati on. Afterlnit;

eu. i bagroup. easyr pa. engi ne. r pa. el enent . Deskt opEl erment ;
eu. i bagroup. easyr pa. engi ne. rpa. | ocat or. By;

eu. i bagroup. easyrpa. engi ne. rpa. |l ocator. U Query;

eu. i bagroup. easyr pa. engi ne. r pa. page. Deskt opPage;

eu. i bagroup. easyr pa. engi ne. r pa. po. annot ati on. Wt hTi neout ;
org. apache. commons. i 0. Fi |l enaneltils;

or g. openga. sel eni um support. Fi ndBy;

or g. openga. sel eni um Keys;

java.io.File;
cl ass Mai nPage ext ends DesktopPage {

@i ndBy(nane = "Hel p")
@\ t hTi neout (tinme = 3)
private DesktopEl ement hel pMenu;

@i ndBy(nane = "About Notepad")
@Vt hTi meout (time = 3)
private DesktopEl ement about Not epadMenul t em

private String title;

publ i ¢ About Not epadPage openAbout W ndow() {
hel pMenu. cl i ck();
about Not epadMenul tem cl i ck();
return createPage(About Not epadPage. cl ass) ;

}

@\fterlnit

public void init() {
title = "Untitled - Notepad";
this.sw tchToMai nW ndow() ;

}

public void switchToMai nW ndow() {
getDriver().waitAndSwi tchToW ndow(title, 5);

}

public void printText(String text) {
getDriver().findEl enent (By. deskt opSear ch( U Query. builder().name("Text Editor").build())).

sendKeys(text);

}

public void saveAs(File file) {
getDriver().findEl ement (By. deskt opSear ch(U Query. bui | der (). name("Text Editor").build())).

click();

getDriver (). get Keyboard(). pressKey(Keys. LEFT_CONTROL) ;

get Driver (). get Keyboard().sendKeys("s");

getDriver (). get Keyboard().rel easeKey(Keys. LEFT_CONTROL) ;

getDriver().wai t AndSwi t chToW ndow( "#32770", "Save As", 5);

Deskt opEl ement textBox = getDriver().findEl ement (By. deskt opSearch( Ul Query. builder().cl assNane

("Edit").name("File nane:").build()));

text Box. clear();
t ext Box. sendKeys(fil e. get Absol utePath());
getDriver (). findEl ement (By. deskt opSear ch(U Query. bui I der (). name("Save").build())).click();
title = FilenameWils.renoveExtension(file.getNane()) + " - Notepad";
swi t chToMai nW ndow() ;
}

public void close() {
swi t chToMai nW ndow() ;
this.getDriver().close();
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The "About Notepad" window contains several similar elements with text information about the application.
The getContent() method returns a list of strings with text from these elements.
The getContent() method closes the window.

AboutNotepadPage.java
package eu. i bagroup. easyr pa. not epad. page;

i nport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. r pa. el ement . Deskt opEl enent ;

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. Deskt opPage;

i mport eu.ibagroup. easyr pa. engi ne. rpa. po. annot ati on. Wt hTi neout ;
i mport org.openga. sel eni um support . Fi ndBy;

import java.util.List;
inport java.util.stream Collectors;

public class About Not epadPage extends DesktopPage {

@i ndBy(tagName = "Text")
private List<DesktopEl enent> textContent;

@i ndBy(tagName = "Button", nane = "OK")
@Vt hTi meout (time = 3)
private DesktopEl enent okBtn;

@\fterlnit
public void init() {

getDriver().wai t AndSwi t chToW ndow( " About Not epad”, 5);
}

public List<String> getContent() {
return this.textContent.subList(0, 1)
.strean(). map( Deskt opEl enent:: get Nane) . col |l ect (Col | ectors.toList());
}

public void close() {
this.okBtn.click();

}

CreateNote - task-class containing the nmain algorithmof the task.

CreateNote.java

package eu. i bagroup. easyrpa. not epad. t ask;

i mport eu.ibagroup. easyrpa. engi ne. annotati on. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Dri ver;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyrpa. engi ne. rpa.driver. DesktopDri ver;
i mport eu.ibagroup. easyrpa. engi ne.rpa. driver. DriverPar ans;
i mport eu.ibagroup. easyrpa. not epad. Not epadAppl i cati on;

i nport eu.ibagroup. easyr pa. not epad. page. About Not epadPage;

i mport eu.ibagroup. easyrpa. not epad. page. Mai nPage;

import java.io.File;
import java.util.List;

inport java.util.UU D

@\pTaskEntry(name = "Get product list fromInvoicePl ane")
public class CreateNote extends ApTask {
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@xiver(DriverParans. Type. DESKTOP)
private DesktopDriver desktopDriver;

private String appPat h;
private String fil ePath;

@fterlnit
public void init() {
appPat h = get Confi gurati onService().get("notepad. app. path”, "C \\Wndows\\systenB2\\ not epad.
exe");
filePath = get ConfigurationService().get("notepad.file.path", System getProperty("user.hone"));
}

@verride
public void execute() {

Not epadAppl i cati on not epadApplication = new Not epadApplicati on(desktopDriver);
Mai nPage nai nPage = not epadAppl i cati on. open(appPath);
About Not epadPage about Not epadPage = mai nPage. openAbout W ndow() ;
Li st<String> content = about Not epadPage. get Content ();
about Not epadPage. cl ose();
mai nPage. swi t chToMai nW ndow( ) ;
for (String s : content) {
nmai nPage. printText(s + "\n");

}

File file = new File(filePath + "\\" + UUID.randomJUID().toString() + ".txt");
mai nPage. saveAs(file);
mai nPage. cl ose();

Automation process and runner classes.

NotepadAp.java

package eu. i bagroup. easyr pa. not epad;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. TaskQut put ;

i nport eu.ibagroup. easyr pa. not epad. t ask. Cr eat eNot e;

@\pMdul eEntry(name = "Not epad Aut omati on Denp")
public class NotepadAp extends ApMdul e {

public TaskQutput run() throws Exception {

return execute(getlnput(), CreateNote.class).get();

}

LocalRunner.java

package eu. i bagroup. easyr pa. not epad;
i mport eu.ibagroup. easyr pa. engi ne. boot . ApModul eRunner ;
public class Local Runner {

public static void nain(String[] args) {
ApMdul eRunner . | ocal Launch( Not epadAp. cl ass) ;
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(v. 2.2) SAP

® Prepare SAP client connection

® Enable scripting
® Demo overview

Prepare SAP client connection

Automation process must utilize WinappDriver on the same machine where NodeAgent is running and SAP environment is configured

SAP main window must hold all the elements without the need to stretch or maximize from standard view

Run Sap Logon and create new connection.

{D The setup stepas will be presented for EasyRPA demo example.

Click new New Item in upper menu:

Connections

Log On Variable Logon New

MName

~  Syste

SAP Logon 750

Create New System Entry

Select one of the available systems from the list below. f you choose the first entry, you can specify the
system parameters yourself.

T

Search For:

Clear Fitter

SID

Description

|User Spedified System

if & SAProuter other than the default is required for the specified system, select the other entry from
SAProuter dropdown list.

SAProuter:

X

Help

Cancel

Click Next and specify Description, Application Server, Instance Number and System ID:
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Description: | S4HANA 1909

Application Server: | demo1909.sap.ba
’—|

Instance Number: 00

System ID: ' S4H

SAProuter String:

Finally switch to List View. This will prevent the connection entry from being hided during occasional tabs switching.

= SAP Logon 750 S
Log On  Variable Logon More -~
Connections & | Fiter items
| Name - System Description SID Group/Server

LS AHANA 1000 S4H demo1909 sap.iba

Enable scripting

It is recommended to download Tracker from https://tracker.stschnell.de/

One must be able to run Tracker against SAP Frontend and see its object tree after completing this step
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Enable scripting on client side, switch off the notifications:

= SAP Logon 750

[0
[yl
2|
=]
(T

e~

z
=
m

[}

ize

List View

El | Filter ltems

X

o Description
1 Minimize

Maximize
Close (Alt+F4)
Options.__.

About SAP Logon...

SID  Group/Server

S54H demo1909.sap.iba
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SAP GUI Options - SAP Logon

Theme Blue Crystal Theme 7 Search

> Visual Design Installation
2 Interaction Design Scripting is installed
~ Accessibility & Scripting

Accessibility User Seffings

Scripting Enable scripting
> Multilingual Settings Hotify when a script attaches to SAP GUI
> Local Data Notify when a script opens a connection
2 Traces Show native Microsoft Windows dialogs
> Security
» SAP Logon Options
> Front End Print

System Information

OK Cancel Help Restore Defaults

Enable scripting on server:

Log into created connection using your credentials
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> DdH(ooo P & | _ B x

s New password  More ~ Exit

Client: | 100 Information

il sAP S/4HANA 1009 FPS00 fully-activated appliance

*User: [RPABOT

*Password: ***************1 Available Clients:

[¥ Client 100 - Fully-activated trial client (US/DE, merged-000)
Logon Language: |EN [ Client 200 - Best Practices ready-to-activate client (white list)

[¥ Client 400 - Best Practices fully-activated (merged-000)

Please log in with the users specified in the corresponding
virtual appliance documentation to access this solution.
For further information and link fo support notes please visit:

https://blogs.sap.com/?p=727457

Run rz11 transaction code
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>

Sapd

-
rz11 R
4

SAP Easy Access

Usermenu  SAP menu  SAP Business Workplace

[0 Favorites
~ 5 SAP Menu
» [0 Connector for Multi-Bank Connectivity
» [ Office
» [3 Cross-Application Components
» [ Logistics
» [0 Accounting
» [7 Human Resources
» [3 Information Systems
» [ Service
» [0 Tools
» [ WebClient Ul Framework

DaH(100 D P & | _ O X

Other menu More ~ Exit

Type in sapgui / user _scri pti ng parameter name and press Enter
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> DaH()100 Pl P & | — O X

< E! i ! '? Edit Profile Parameters

R Display Documentation  More ~ Exit

Profile Parameter Maintenance

Parameter Name

: sapgui/user_scripting| @

&3 Display = Display

Make sure current value is set to TRUE, otherwise change it using upper menu

173



> DaH100 Pl P § | _ O X

< E! .! '? Display Profile Parameter Details

s Change Value Display Documentation Display information  More ~ Exit

Metadata for Parameter sapgui/user_scripting

Description Value

Name sapgui/user_scripting
Type Boaolean Value
Further Selection Criteria

Unit

Parameter Group Gui

Parameter Description Enable or disable user scripting on the frontend.
CSN Component BC-ABA-SC
System-Wide Parameter No

Dynamic Parameter Yes

Vector Parameter Mo

Has Subparameters No

Check Function Exists No

Internal Parameter No

Read-Only Parameter Mo
Value of Profile Parameter sapgui/user_scripting

Expansion Level Value

Kernel Default FALSE

Default Profile FALSE

Instance Profile FALSE

Current Value =

Origin of Current Value: Dynamic Switching ( Change Histnry:* )

E Warning: Change not permanent, will be lost at server restart

Demo overview

SAP short example consists of the following steps:

1. start SAP session with a certain transaction using sapshcut.exe

2. perfrom simple actions such as clicks and text input
3. logoff and terminate session

apm_run.properties file stores settings required to start application.

apm_run.properties

app. sap. pat h=C: / Program Fi | es (x86)/ SAP/ Front End/ SAPgui / sapshcut

# system I D from connection properties
app. sap. si d=S4H

# here 100 is fully activated trial client
app. sap. cli ent =100

where:

app.sap.sid -
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app.sap.client - client

vault.properties stores SAP user credentials encoded as base64

@ Read more about secret storage in (v. 2.2) Vault Service

vault.properties

sap. user =eyAi dXNl ci | 61 CJSUEFCT1Q LCAI cGFzc3dvenQ O Ai UGFzc3dvemXxl i B9

SapFrontendApplication class provides two methods for SAP window management:

® open(String... args) - initiates SAP Frontend session by starting sapshcut executable with aforementioned settings
® close() - terminates SAP process with all related windows

Here transaction MB52 opens immediately on start which corresponds to list of warehouse stocks

SapFrontendApplication.java

package eu. i bagroup. easyr pa. sap;

i nport eu.ibagroup. easyrpa. engi ne. rpa. Application;

i mport eu.ibagroup. easyrpa. engi ne.rpa.driver. SapDri ver;

i nport eu.ibagroup. easyr pa. engi ne. r pa. el enent . SapEl enent ;
i nport eu.ibagroup. easyrpa. sap. page. Report Set upPage;

i mport | onbok. extern.slf4j.Slf4j;

import java.io.|CException;

@l f 4j
public class SapFrontendApplication extends Applicati on<SapDriver, SapEl ement> {
publ i c SapFront endApplication(SapDriver driver) {
super (driver);

}

@verride
public Report SetupPage open(String... args) {
String sapPath = args[O0];
String user = args[1];
String password = args[2];
String system = args[3];
String client = args[4];
String tCode = "MB52";

String conmmand = String.format("\"%\" -user=% -pw=% -I|anguage=EN -system% -client=% -
comand=% -trace=0", sapPath, user, password, system client, tCode);

try {
Runt i me. get Runti ne() . exec(comand) ;

try {
Thr ead. sl eep(6000) ;
} catch (InterruptedException e) {
| og. error(e. get Message(), e);
}
getDriver().get(null);
return createPage(Report Set upPage. cl ass);
} catch (I CException e) {
| og. error(e.get Message(), e);

}
return null;
}
@verride
public void close() {
try {
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Runti me. get Runti ne() . exec("TASKKILL /F /1M sapl ogon.exe /T");
} catch (I CException e) {
| og. error(e.get Message(), e);

}

Next follow two SAP page objects
ReportsSetupPage contains handles for setting up warehouse stock report prior to its execution
Here mat eri al Fi el d and pl ant Fi el d are respectively material code and plant code placeholders

wi ndow corresponds to entire SAP window which is handy to call hotkeys against, such as F8 (execute report)

(D Read more about SAP xpath selectors: How to Locate Interface Elements#ByXPath.1

ReportSetupPage.java
package eu. i bagroup. easyr pa. sap. page;

i nport eu.ibagroup. easyr pa. engi ne. r pa. el enent . SapEl enent ;
i nport eu.ibagroup. easyrpa. engi ne. r pa. page. SapPage;

i mport | onbok. extern.slf4j.Slf4j;

i nport org. openga. sel eni um Keys;

i mport org.openga. sel eni um support . Fi ndBy;

@l f 4
public class ReportSetupPage extends SapPage {

@i ndBy(id = "/app/con[0]/ses[0]/wnd[O0]/usr/ctxt MATNR- LOW )
private SapEl ement material Field;

@indBy(id = "/app/con[0]/ses[0]/wnd[ 0]/ usr/ctxt WERKS- LOW )
private SapEl ement plantField;

@indBy(id = "/app/con[0]/ses[0]/wnd[0]")
private SapEl enent w ndow;,

public void setupReport() {
mat eri al Fi el d. set Text (" TGL1");
pl ant Fi el d. set Text ("1010");

}

publ i c ReportResul t Page generateReport () {
wi ndow. sendKeys( Keys. F8) ;

try {
Thr ead. sl eep(3000);
} catch (InterruptedException e) {
| og. error(e.get Message(), e);

}

return this.getApplication().createPage(ReportResultPage.cl ass);

ReportResultPage represents ALV (ABAP List Viewer) which is basically a table layout containing report result

We only implement cl ose() method since we're not going to perform any further actions on this page

ReportResultPage.java
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package eu. i bagroup. easyr pa. sap. page;

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. SapPage;

public class ReportResul t Page extends SapPage {

public void close() {
getDriver().close();

}

Finally let's bring together application initialization, pages creation and action calls in WarehouseStock task

package eu. i bagroup. easyrpa. sap. t ask;

i mport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i nport eu.ibagroup. easyrpa. engi ne. annotation. Driver;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyr pa. engi ne. nodel . Secret Credenti al s;
i mport eu.ibagroup. easyrpa. engi ne.rpa. driver. Driver Par ans;
i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. SapDri ver;

i nport eu.ibagroup. easyr pa. sap. SapFront endAppl i cati on;

i mport eu.ibagroup. easyrpa. sap. page. Report Resul t Page;

i mport eu.ibagroup. easyrpa. sap. page. Report Set upPage;
@\pTaskEntry(name = "Get warehouse stocks of naterial")

public class WarehouseSt ock extends ApTask {
private SecretCredentials credentials;

@xiver(DriverParans. Type. SAP)
private SapDriver sapDriver;

private String sapPath;

private String sapSystenl D;

private String sapdient;

@fterlnit
public void init() {
credentials = getVaul t Service().getSecret("sap.user", SecretCredentials.class);
sapPat h = get ConfigurationService().get("app.sap.path", "C /ProgramFiles (x86)/ SAP/ Front End
/ SAPgui / sapshcut ") ;
sapSystenl D = get Confi gurationService().get("app.sap.sid", "S4H");
= get Configurati onService().get("app.sap.client”, "100");

}

sapd i ent

@verride

public void execute() {

SapFront endAppl i cati on sapLogonApplicati on = new SapFront endApplicati on(sapDriver);
Report Set upPage setupPage = sapLogonAppli cation. open(sapPath, credentials.getUser(),

credenti al s. get Password(),

sapSysten D, sapdient);

set upPage. set upReport ();

Repor t Resul t Page resul t Page = setupPage. gener at eReport();
resul t Page. cl ose();

sapDriver.quit();
sapLogonAppl i cation. cl ose();
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(v. 2.2) Screen Based Automation

This is the example of automating Windows 10 calclator using screen based automation.
Steps include:

Open calculator using start menu

Maximize calculator window and switch to scientific mode
Calculate logarithm

Extract result from screen using OCR

Close calculator window

nhwbE

Application class returns W ndowsPage object which provides access to Windows 10 desktop.

WindowsScreenApplication .java

package eu. i bagroup. easyrpa. cal cul ator;

i mport eu.ibagroup. easyrpa. cal cul at or. page. W ndowsPage;

i mport eu.ibagroup. easyrpa. engi ne. rpa. Appl i cation;

i nport eu.ibagroup. easyrpa. engi ne.rpa.driver. ScreenDriver;
i mport eu.ibagroup. easyrpa. engi ne. rpa. el enent. | nageEl enent ;

public class W ndowsScreenApplication extends Application<ScreenDriver, |mageEl ement> {

public W ndowsScreenApplication(ScreenDriver driver) {
super (driver);

}

@verride
public W ndowsPage open(String... args) {
return createPage(W ndowsPage. cl ass) ;

}

W ndowsPage only contains a single public method openCal cApp() which opens calculator main window represented as Cal cul at or Mai n
Page

WindowsPage.java

package eu. i bagroup. easyrpa. cal cul at or. page;

i nport eu.ibagroup. easyrpa. engi ne. rpa. el enent . | mageEl enent ;

i nport eu.ibagroup. easyrpa. engi ne. r pa. page. Scr eenPage;

i mport eu.ibagroup. easyrpa. engi ne. rpa. po. annot ati on. | mage;

i nport eu.ibagroup. easyrpa. engi ne. rpa. po. annot ati on. Wt hTi meout ;
i mport | onbok. extern.slf4j.Slf4j;

import org.sikuli.script.Key;

@l f 4j
public class W ndowsPage extends ScreenPage {

private static final [ong ANI MATI ON_TI MEQUT = 1000;
@mage(url = "inmages/w ndows-start-1.png")
@\ t hTi neout (tinme = 3)
private | nmageEl ement start;
public Cal cul at or Mai nPage openCal cApp() {
I aunchFronstart ("cal cul ator");

sl eep( ANI MATI ON_TI MEQUT) ;

return createPage(Cal cul at or Mai nPage. cl ass) ;
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private void |launchFronStart (String appNane) {
start.click();
sl eep( ANl MATI ON_TI MEQUT) ;
getDriver (). sendKeys(appNane);
sl eep(ANI MATI ON_TI MEQUT) ;
get Driver (). sendKeys(Key. ENTER);
}

private static void sleep(long mllis) {
try {
Thread. sl eep(m | 1is);
} catch (InterruptedException e) {
| og. error(e.get Message(), e);

}

Cal cul at or Mai nPage can potentially provide handles for all the buttons and menus rendered on calculator window, but we restricted
those to demo purposes.

CalculatorMainPage.java

package eu. i bagroup. easyrpa. cal cul at or. page;

i nport eu.ibagroup. easyrpa. engi ne. rpa. el enent. | mageEl enent ;

i nport eu.ibagroup. easyr pa. engi ne. r pa. page. Scr eenPage;

i mport eu.ibagroup. easyrpa. engi ne. rpa. po. annot ati on. | mage;

i nport eu.ibagroup. easyrpa. engi ne. rpa. po. annot ati on. Wt hTi meout ;
i mport | onbok. extern.slf4j.Slf4j;

import org.sikuli.script.Key;

inport org.sikuli.script.Region;

@ f 4j
public class Cal cul at or Mai nPage extends ScreenPage {

private static final double CALC DI SPLAY_HEI GHT_RATI O = 0. 14;
private static final double CALC DI SPLAY_W DTH _RATI O = 0. 85;
private static final double CALC DI SPLAY_Y_RATIO = 0.12;

@nmage(url = "inages/btn-navigation.png")
@\ t hTi neout (tinme = 3)
private | mageEl ement navigation;

@mage(url = "inmages/btn-four.png")
@\t hTi meout (tine = 3)
private | nmageEl enent fourBtn;

@nmage(url = "inages/btn-six.png")
@\ t hTi neout (tinme = 3)
private | nmageEl ement sixBtn;

@mage(url = "inmages/btn-eight.png")
@\t hTi meout (tine = 3)
private | mageEl ement ei ghtBtn;

@nmage(url = "inages/btn-plus.png")
@\ t hTi neout (tinme = 3)
private | nageEl ement plusBtn;

@mage(url = "inmages/ bt n-equal s")
@\t hTi meout (tine = 3)
private | mageEl enent equal sBtn;

public void four() {

fourBtn.click();
}
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public void six() {
sixBtn.click();

public void eight() {
ei ghtBtn.click();

public void plus() {
plusBtn.click();

public void equal s() {
equal sBtn.click();

public String getDisplayText() {
int h = (int) (CALC_DI SPLAY_HEI GHT_RATIO * getDriver().getScreen().h);

int w= (int) (CALC_DI SPLAY_W DTH_RATIO * getDriver().getScreen().w;
int y = (int) (CALC DI SPLAY_Y _RATIO * getDriver().getScreen().h);
int x = 5;

| og. debug( " Readi ng region: x={} y={} w={} h={}", X, y, w, h);

return getRegi onText(x, y, w, h);

}

private String getRegionText(int x, int y, int w, int h) {
Regi on regResult = getDriver().getScreen().newRegion(x, y, w, h);
regResul t. highlight(2);

return regResult.text();

}

public void exit() {
getDriver().getScreen(). keyDown(Key. ALT);
getDriver (). getScreen().keyDown(Key. F4);
getDriver().getScreen().keyUp();

}

public void maxi m zeW ndow() {
getDriver().getScreen(). keyDown(Key. ALT);
getDriver (). getScreen(). keyDown(Key. SPACE) ;
getDriver().getScreen(). keyDown("x");
getDriver().getScreen().keyUp();

get Di spl ayText () is worth a specific mention since it employs OCR to read a certain region on screen. This region is basically a
rectangular defined by upper left vertex (x, y), height (h) and width (w).
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(v. 2.2) Taking Screenshots

There're helpful methods to take screenshots in any driver:

® byte[] bytes = driver.get Screenshot AsBytes();
® File file = driver.getScreenshot AsFile();

® String base64String = driver.get Screenshot AsBase64();

Example of usage:

TakeScreenshot.java

@\pTaskEntry(nane = "Take screenshot")
public class TakeScreenshot extends ApTask {

@river(DriverParans. Type. DESKTOP)
private DesktopDriver desktopDriver;

@verride

public void execute() throws | COException {
byte[] bytes = desktopDriver.get Screenshot AsBytes();
FileWils.witeByteArrayToFile(new File("C: \\work\\screenshot. png"),
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(v. 2.2) Upload file

This example illustrates how to automate file upload in a web application, as well as using two drivers in one task.

Application class opens web browser and returns MainPage object.

ViljamisApplication.java
package eu. i bagroup. easyrpa. fil eupl oad;

i nport eu.ibagroup. easyrpa. engi ne. rpa. Appl i cation;

i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. BrowserDriver;
i nport eu.ibagroup. easyrpa. engi ne. rpa. el enent. U El enent;

i nport eu.ibagroup. easyrpa. fil eupl oad. page. Mai nPage;

public class Viljani sApplication extends Application<BrowserDriver, U El ement> {

public Viljam sApplication(BrowserDriver driver) {
super (driver);

}

@verride

publ i c Mai nPage open(String... args) {
String gmail Url = args[0];
getDriver().get(gmailUl);
return createPage(Mi nPage. cl ass);

The MainPage class contains method openFileWindow(DesktopDriver). This method opens an "Open" window, so it should return an

OpenFilePage class object. However, OpenFilePage refers to another application, which is responsible for its creation. Therefore, the

method receives as a parameter the driver to work with the application it opens, then it performs actions to open an "Open" window,
creates the necessary application and returns the necessary page by calling the corresponding method from the application.

MainPage.java
package eu. i bagroup. easyrpa. fil eupl oad. page;

i nport eu.ibagroup. easyrpa. engi ne. rpa.driver. DesktopDri ver;
i mport eu.ibagroup. easyrpa. engi ne. r pa. page. WebPage;

i mport eu.ibagroup. easyrpa. engi ne. rpa. po. annotation. i t;

i mport eu.ibagroup. easyrpa. fil eupl oad. OpenFi | eApplicati on;
i mport org.openga. sel eni um WebE!l enent ;

i mport org.openga. sel eniuminteractions. Acti ons;

i mport org.openga. sel eni um support . Fi ndBy;

public class Mi nPage extends WebPage {

@i ndBy(xpath = "//input[ @ane="inage']")
@\ai t (wai t Func = Wi t. Wit Func. VI SI BLE)
private WebEl ement chooseFi | el nput;

@i ndBy(xpath = "//input[ @ype="subnit']")
@it (wai t Func = Wi t. Wait Func. VI S| BLE)
private WebEl enent upl oadl nput ;

publ i c OpenFil ePage openFi| eW ndow Deskt opDri ver desktopDriver) {
Actions builder = new Actions(getDriver());

bui | der. noveToEl ement (chooseFi | el nput). click().perform();

QpenFi | eApplication openFil eApplication = new OpenFil eApplicati on(desktopDriver);
return openFil eApplication. open();
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public void upload() {

upl oadl nput . click();

Structurally, the file opening window is not a separate window, but an element of the browser window.

What to select: | Element P & =
Live Inspect > Paused
L Search by name and control type.

4 pane 'Desktop 1°

Accessibility Insights for Windows - Inspect - Live

DETAILS

% | dialog "Open’

text 'File name!’
combo bex File name:’
combo box 'Files of type!’
button 'Open’
button 'Cancel’
thumb "
pane
4 title bar "
menu bar "System’

button 'Close’

© Input type="file' test X +

& C @ viliamis.com/filetest/

Chrome is being controlled by automated test software.

Input type='file' test

If the box below is green, JavaScript has detected support for input type='file'.

GOpen
« v 4 = ThisPC >

Organize ~

Choose File |No file

v 5 Quick access
= Documents
4+ Downloads
&= Pictures
® iCloud Drive
.m2
I Desktop

test

Properties
4 pane 'Input type="file’ test - Google Chrome’
4 dialog 'Open’ L ] O search
pane " Property

Automationld
BoundingRectangle
ClassName
ControlType
Culture

FillType
Frameworkld
HasKeyboardFocus
HeadinglLevel
HelpText
IsContentElement

IsControlElement

Patterns

» WindowPattern Actions...

¥ TransfermPattern Actions...

~ Folders (7)

3D Objects Desktop

) Music

Downloads

E Videos

@
I
[m}

Value

Property does not exist
[1=254,t=394,r=2307,b=1037]
#32770

Window(50032)

0

0

Win32

False

Headinglevel_Mone (80050)
Property does not exist

True

True

v U Search This PC
{ Documents
Pictures
[

File name: ‘

~ | |AllFiles ()

Cancel
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Structurally, the file opening window is not a separate window, but an element of the browser window. Therefore, to access the "Open"
window elements, we need to switch the DesktopDriver to the main browser window.

The OpenFilePage class stores a string with the window name and switches in the init method. When creating an object, this method is
executed and switches the driver to a browser window, giving access to its elements.

The ChooseFile method enters the path to the file and clicks the "Open" button.

OpenFilePage.java
package eu. i bagroup. easyrpa. fil eupl oad. page;

i mport eu.ibagroup. easyrpa. engi ne. annotati on. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. rpa. el ement . Deskt opEl ement ;

i mport eu.ibagroup. easyrpa. engi ne. r pa. page. Deskt opPage;

i mport eu.ibagroup. easyrpa. engi ne. rpa. po. annot ati on. Wt hTi neout ;
i nport org. openqa. sel eni um support. Fi ndBy;

public class OpenFil ePage extends DesktopPage {

@i ndBy(cl assNane = "Edit", nanme = "File nane:")
@\t hTi neout (tinme = 3)
private DesktopEl ement fileNanel nput;

@i ndBy(cl assNane = "Button", name = "Open")
@\ t hTi neout (tinme = 3)
private DesktopEl ement openBtn;

@fterlnit

public void init() {
String title = "Input type='file' test - Google Chrone";
getDriver().waitAndSwi t chToW ndow(title, 5); // switch to the root Chrone w ndow first
get Driver().waitAndSwi t chToW ndow( " Qpen", 5);

}

public void chooseFile(String fullFilePath) {
fil eNanmel nput. sendKeys(full FilePath);
openBtn. click();

Upl oadFi | e- task-class containing the main algorithm of the task.

CreateNote.java

package eu. i bagroup. easyrpa. fil eupl oad. t ask;

i mport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i nport eu.ibagroup. easyrpa. engi ne. annot ation. Driver;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Dri ver Par anet er;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. BrowserDriver;
i mport eu.ibagroup. easyrpa. engi ne. rpa.driver. DesktopDri ver;
i nport eu.ibagroup. easyrpa. engi ne.rpa.driver.DriverParans;

i mport eu.ibagroup. easyrpa.fileupload. Viljan sApplication;
i mport eu.ibagroup. easyrpa. fil eupl oad. page. Mai nPage;

i nport eu.ibagroup. easyrpa. fil eupl oad. page. OpenFi | ePage;

@\pTaskEntry(name = "Get product list fromInvoicePl ane")
public class Upl oadFil e extends ApTask {

@river(value = DriverParans. Type. BROABER, param = {

@riverParaneter(key = DriverParans. Browser. SELENI UM NODE_CAPABI LI TIES, initializer = BrowserDriver.
Def aul t Chr omeOpti ons. cl ass) })

private BrowserDriver browserDriver;
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@river(DriverParans. Type. DESKTOP)

private DesktopDriver desktopDriver;
private String viljam sUrl;
private String fil ePath;
private String fil eName;
@fterlnit
public void init() {
viljam sUrl = getConfigurationService().get("viljam s.app.url”, "https://viljam s.conmfiletest
1");
filePath = get ConfigurationService().get("viljams.file.path", System getProperty("user.hone"));
fileName = get ConfigurationService().get("viljam s.file.nanme", "AboutNotepad.txt");
}
@verride
public void execute() {
Viljam sApplication viljam sApplication = new Viljanm sApplication(browserDriver);
Mai nPage mai nPage = viljam sApplication.open(viljamsurl);
OpenFi | ePage openFi |l ePage = nmi nPage. openFi | eW ndow deskt opDri ver);
openFi | ePage. chooseFil e(filePath + "\\" + fileNane);
mai nPage. upl oad() ;
}
}

Automation process

UploadFileAp .java

and runner classes.

package eu. i bagroup. easyrpa. fil eupl oad;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa.fil eupl oad. task. Upl oadFi | e;

@\pMdul eEntry(name = "File Upl oad Autonation Denp")

public class Upl

oadFi | eAp extends ApModul e {

public TaskQutput run() throws Exception {

}

LocalRunner.java

return execute(getlnput(), UploadFile.class).get();

package eu. i bagroup. easyrpa. fil eupl oad;

i mport eu.ibagroup. easyr pa. engi ne. boot . ApMbdul eRunner ;

public class Local Runner {

public static void nain(String[] args) {

}

ApModul eRunner . | ocal Launch( Upl oadFi | eAp. cl ass);
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(v. 2.2) Oracle Forms

Introduction

This sample demonstrates the automation of Oracle Forms application

Prerequisites

to run the Automation process (AP), the node should have Capabilities specified in the AP Details tab. Capabilities for Oracle
Forms: AP_RUN, JAVA

repo id: eu.ibagroup:kb-short-samples:jar:full: <easyRPA version>

module class: eu.ibagroup.easyrpa.oracleforms.OracleFormsAp

configuration params:

key default value required description

app.path ' app/start-oracle-forms-app.bat  no full path to Oracle Forms executable

start-oracle-forms-app.bat

Included Steps

The bot opens link to Oracle Forms demo in Internet Explorer and after some time the login window appears

() Welcome to the login screen of forms-demo.com ]

forms-demo

QJ % lml forms 12.2.1.4

o8qeo, ©

test Login

L 2

test db

(=lye

This Screen will start: DEMO0001 shared by Oracle Demos

k.

The bot clicks Login button leaving the rest of fields as is
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https://confluence.dc-iba.by/download/attachments/53809538/start-oracle-forms-app.bat?version=1&modificationDate=1632297952639&api=v2
https://forms-demo.com/forms/frmservlet?config=DEMO0001

€ You are connected to forms-demo.com at Oracle Cloud EU-frankfurt-1 | your forms digital lak (24°7) | this demo is shared by Oracle Demos

Window

# WebUtil Demo Terms of Use .

oRrACLE

Webuti Demo (no OLE)

The Forms WebUtil Demo is an "as-is” example of how the WebUtil add-on can be used in
Oracle Forms. This demo illustrates most of the features found in WebUtil athough
numerous others are available. Complete details about WebUtil can be found in the product
decumentation and/or in the Forms Builder Online Help.

For assistance using this demo or other guestions regarding its features or functionality, please
refer to the Oracle Technology Network Forms Forum.

Oracle =hall not be liable for any damages, including, direct, indirect, incidental, special or
consequential damages for loss of profits, revenue, data or data use, incurred by you or
any third party in connection with the use of these materials.

Terms of Use

Hardware and Software
Engineered to Work Together

Next on terms of use screen the bot clicks Acknowledge

# Webutil Demo Form

Client Info | Builtins Files OLE Upload Download Browser Host C AFI About

Host name | Path seperator |

User name | File Seperator |

IP address | Language |
Operating System | Timezone |
Java Version | Date/time |

e

Next on client info screen the bot clicks Get Client Info, reads the data from fields, prints it to log and finally clicks Exit
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(v. 2.2) Log Management

® Introduction
Defining Logger
® Configuring Logback
® Pattern
® Appender
® |evel
® Retreiving CS Logs

Introduction

EasyRPA provides logging infrastructure backed by logback java library.

In this section we explain how developer can make use of the logging system components to manage the logs effectively.

Defining Logger

All system events publish to a single logging facade which redirects them further in accordance with configuration.

To comply with the rest of the system a developer must define SlIf4j logger and start logging to it.

i mport org.slf4j.Logger;
import org.slf4j.LoggerFactory;

cl ass Local Runner {
private static final Logger |og = LoggerFactory. getlLogger(Local Runner.cl ass);

public static void nain(String[] args) {
| og. debug("Thi s message wi |l be | ogged");
| 0og. debug("Thi s message includes arguments: {} and {}", "Europe", "Asia");

(D The logger declaration can be replaced with @SIf4j annotation

When running locally the above code ouputs to console:

18:83:37.511 [main] DEBUG LocalRunner - This message will be logged

18:083:37.515 [main] DEBUG LocalRunner - This message includes arguments:

Configuring Logback

Pattern
Default output pattern is configured as %@d{ HH: m ss. SSS} [ % hread] % 5l evel % ogger{36} - % g%
This can be translated as:

9%6{ HH: nm ss. SSS} current date as HH:mm:ss.SSS

[ % hread] thread name enclosed in square brackets
% 51 evel log level (padded to five characters)

% ogger {36} logger name (36 character max)

%rsg logged message

% new line special character

This is exactly what the logger showed in our example.
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The output pattern as well as other logger settings can be changed in | ogback. xni file. This file is loaded from resource folder when
java application is started.

The typical logback.xml file looks as following:

logback.xml

<configuration>
<appender name="CONSCLE" cl ass="ch. qos. | ogback. core. Consol eAppender" >
<encoder >
<pattern>%l{ HH: nm ss. SSS} [ % hread] % 5l evel % ogger{36} - %rsg%m</ pattern>
</ encoder >
</ appender >
<root |evel ="DEBUG'>
<appender - ref ref="CONSOLE"/>
</ root >
</ configurati on>

There are two new features introduced in file besides already familiar pattern: appender and level.

Appender
Appender handles the event sent to logger.

CONSOLE appender (with accompanying class ch. qos. | ogback. cor e. Consol eAppender ) redirects our logs to standard output, the
console it is.

(D Logback also allows other outputs such as Fi | eAppender etc, you can read more about them in the official documentation.

Level
Level is what constitutes the hierarchy of events. This in turn allows to filter out the events by their severity.
To date logback provides five levels: ERROR, WARN, | NFO, DEBUG, TRACE

Now consider an example:
log.trace("This is the trace nessage");

When running this example the output shows nothing. This is because the precedence of trace level is lower than debug level
configured in logback.xml

Let's change root level in logback.xml as following: <root | evel ="DEBUG' > and rerun the example.

This time the output log is there:

18:06:19.292 [main] TRACE LocalRunner - This is the trace message

(D More detailed view of logback severity levels can be found in the official documentation

Retreiving CS Logs

Normally the developer works standalone - runs code in IDE and immediately sees the output in console, but in Control Server it's a bit
different.

Contol Server stores its logs in ElasticSearch database, the same does Node Agent which runs AP.

The easiest way to check AP logs is to open Event Log:
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@ P @ =X

5

go to Automation Processes list
click on the AP name

click on Run Id

follow to the Event log tab

Automation Processes / Invoice Plane Automation / 1048 E @ @

Run ¢« Backtolist

Details History Event log

Search by text

1%

2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16:
2020-08-27 16:
2020-08-27 16:
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16
2020-08-27 16

<27:
<27:
:27:
:27:
:27:
:27:
:27:
:27:
:27:

27:

27:

27-

27-
227
227
227
227:
227:
227:
227:
227:
227:

UL LANTE L L L R L eSS SR L S I E A A S I A (S e s

Filter by severity View columns

ALL ~  timestamp, severity - Sort by timestamp A+ (:) Refresh Autorefresh

31.406 [INFO] - uuid: ebd864%e-989b-4b28-9dBB-42fodblBe?6l oe
31.929 [INFO] - Cluster created with settings {hosts=[10.224.0.35:270171, mode=SINGLE, requiredClusterType=UNKNOWN, serverSelectionTimeout="30000 ms', maxWaitQueueSi#e+500}
31.991 [INFOI - Cluster description not yet available. Waiting for 30000 ms before timing out

32.400 [DEBUG] - select datastore0_.id as id1_&_, datastore0_.create_timestamp as create_t2_é_, datastore0_.creator_id as creatorl0_é6_, datastore0_.update_timestamp as update_t3_é_, datas
32.400 [DEBUGI - Enter: eu.ibagroup.easyrpa.cs.service.impl.DataStoreServicelmpl.getByName() with argumentls] = [product]

32.407 [DEBUG] - select user0_.id as id1_13_0_, user0_.create_timestamp as create_t2_13 0_, user0_.creator_id as creator11 13 0_, user0_.update_timestamp as update t3_13 0_, user0_.updat
32.408 [DEBUG] - Exit: eu.ibagroup.easyrpa.cs.service.impl.DataStoreServiceImpl.getByName() with output = DataStoreDto(id=1000, name=product, tableName=ds_3f942e9flalb4ed0, descri
32.409 [DEBUG] - Enter: eu.ibagroup.easyrpa.cs.service.impl.DataStoreServiceImpl.countRecords() with argument|s] = [1000]

32.417 [DEBUG] - Exit- eu.ibagroup.easyrpa.cs.service.impl.DataStoreServiceImpl.countRecords() with output = 108

32.800 [DEBUGI - Enter: eu.ibagroup.easyrpa.cs.service.impl.SecretVaultServiceImpl.findByAlias() with argument[s] = [invoiceplane.secrets]

32.803 [DEBUG]I - Exit: eu.ibagroup.easyrpa.cs.service.impl.SecretVaultServiceImpl.findByAlias() with output = SecretVaultDtolalias=invoiceplane.secrets, value={"user": "
41.227 [INFO] - Opened connection [connectionId{localValue:2, serverValue:93}] to 10.224.0.35:27017

41.247 [INFO] - No details history for ebd8649%e-98%b-4b28-9d88-42f6db18e941

41 247 [INFOD] - 2020-08-27 16:27:41,247 INFO e.ie e s.i ExecutionHistoryServiceImpl [main] [ebdB&49e-389b-4b28-9d88-42f6db18e?61] [] - No details history for ebd8649e-989b-4b28-5
41 616 [DEBUG] - Checking that DS exist ____

41.617 [DEBUGI - https://10.224.0.35/api/vl/ds/byName/product

41 617 [INFO] - 2020-08-27 16:27:41,616 DEBUG e.i. e p.impl DataStoreUtils [main] [ebd8649e-789b-4b28-9d88-42f6db18e961] [] - Checking that DS exist .

41 618 [INFO] - 2020-08-27 16:27:41,617 DEBUG e.i e engine cs.api_GenericCsClient [main] [ebd864%e-989b-4b28-9d88-42f6db18e961] [] - https://10.224 0 35/api/v1/ds/byName/product
42 054 [DEBUG] - DataStaore result: DataStoreDto(id=1000, name=product, description=product, schema=gu_ibagroup_easyrpa engine cs api dto_DataStoreSchema @ 6edcad64)

42 079 [DEBUG] - DS exist

4£2 079 [INFO] - 2020-08-27 16:27:42,079 DEBUG e.i. e p.impl DataStoreUtils [main] [ebdB649e-989b-4b28-9d88-42f6db18e961] [] - DS exist ____

42079 [INFO] - 2020-08-27 16:27:42,054 DEBUG e.i.e p.impl.DataStoreUtils [main] [ebdB649e-989b-4b28-9dBB-42f6db18e961] [] - DataStore result: DataStoreDto(i

admin @workfusion

1000, name=product
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(v. 2.2) Best Practices

The Best Practices section describes techniques that considered a standard way of doing things and allows to maintain quality of the
code developed.

® Avoid using of Thread.sleep
® Set default driver implicitly wait to 0 seconds
® Use Page Object design pattern

Avoid using of Thread.sleep

You should always avoid using of Thread.sleep() method during the RPA implementation because it stops executing the thread during
specified time.

Instead of that, you should use driver wait object when you need to wait for some UI element to be appeared on the screen. Driver
wait is flexible tool for control of waiting, ignoring exception, control of pollling interval and etc.

E.g.:

Instead of:

Bad practice

driver.get("...");

Thr ead. sl eep(2000) ;
driver.find(By.id("id1")).click();
Thr ead. sl eep(2000) ;

You should do:

Best practice
driver.get("...");
WebDriverWait wait = new WebDriverWit(driver, 10);

wai t.until (ExpectedConditions. presenceC El enent Locat ed(By.id("idl")));
driver.find(By.id("id1")).click();

Set default driver implicitly wait to 0 seconds

We recommend to always set driver implicitly wait to 0 seconds. As per the documentation of Explicit and Implicit Waits it is clearly
mentioned that:

(i) warning

Do not mix implicit and explicit waits. Doing so can cause unpredictable wait times. For example, setting an implicit wait of
10 seconds and an explicit wait of 15 seconds could cause a timeout to occur after 20 seconds.

Part of the problem is that implicit waits are often (but may not always be!) implemented on the "remote" side of the Driver system.
That means they're "baked in" to chromedriver.exe extension that gets installed. Explicit waits are implemented exclusively in the
"local" language bindings.

Best practice

driver.manage().tineouts().inplicitlyWit(0, TinmeUnit.SECONDS)
WebDriverWait wait = new WebDriverWait(driver, 10);
wai t.until (ExpectedConditions. presenceC El enent Locat ed(By.id("idl")));

Use Page Object design pattern
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As common development practice it is recommended to separate business logic from the logic of page of some UI application. In case
of RPA, Page Object design pattern is a great fit. Detailed information is available under Page Object Design and Application page.
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(v. 2.2) RPA Utils

This is a useful library available in easyRPA nexus by:

<dependency>
<gr oupl d>eu. i bagr oup</ gr oupl d>
<artifactld>easy-rpa-utils</artifactld>
<versi on>2. 0</ ver si on>

</ dependency>
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(v. 2.2) Email Library

Email-utils is a set of utilities for working with various e-mail protocols. It allows you to send and receive e-mails as well as manage
mailboxes using the following protocols:

® SMTP
® POP3
® Exchane

Below there are three examples of how to use this library.

(i) Important

In this article many parameters and credantials are declared in code. It is highly recommended to use ConfigurationService
and VaultService to work with it in projects.

1. Send a simple email via SMTP.

SendSimpleEmailTask.java

package eu. i bagroup. easyrpa. email .t ask;

i mport eu.ibagroup. easyrpa. emai | . Robot Enai | ;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTaskBase;

i nport eu.ibagroup. easyr pa. engi ne. nodel . Secret Credenti al s;
i nport | ombok. extern.slf4j.SlIf4j;

@\pTaskEntry(nane = "Send Enmil using Email Utils")
@l f 4j
public class SendSi npl eEnai | Task ext ends ApTaskBase {

private stati
private stati
private stati
private stati
private stati
private stati

final String RECIPIENTS = "exanpl e@nmail.coni;

final String SUBJECT = "Test email";

final String EMAIL_SERVICE = "sntp.gnail.com587"; //gmail service for exanple
final String EMAIL_SERVI CE_PROTOCOL = "sntp_over_tsl";

final String SENDER NAME = "EasyRPA Bot";

final String BODY = "This nessage was sent by EasyRPA Bot.";

O 0O o0 o0 oo

@verride
public void execute() {

SecretCredential s secret = new Secret Credential s("bot mai | box@nmai |l . cont', "password");

Robot Emai | emai | Sender = new Robot Emai | () ;

emai | Sender . set Credenti al s(secret);

emai | Sender . set Enmi | Servi ce( EMAI L_SERVI CE) ;

emai | Sender . set Enai | Ser vi cePr ot ocol (EMAI L_SERVI CE_PROTOCOL) ;
emai | Sender . set Sender (secret. get User());

emai | Sender

. subj ect ( SUBJECT)

. reci pi ent s(RECI Pl ENTS)

. body( BODY)

. set Sender Nane( SENDER_NAME) ;
emai | Sender . send();

2. Generate a table in the body of the message using ftl-template, css and send via SMTP.
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In this approach, you have to create a robot class that extends RobotEmail, override the beforeSend() method, configure the
robot in this method and then call the send() method from its object.

RobotEmail uses FreeMarker to generate the message body code. Read more about FreeMarker and ftl templates here.

SendFtlEmailTask.java

package eu. i bagroup. easyrpa. email .t ask;

i mport eu.ibagroup. easyrpa.enmil.entities.Book;

i mport eu.ibagroup. easyrpa. email . robot. SendFt | Enai | Robot ;
i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. apfl ow. ApTaskBase;

i nport eu.ibagroup. easyr pa. engi ne. nodel . Secret Credenti al s;
i mport | onbok. extern.slf4j.Slf4j;

inport java.util.Arrays;
import java.util.List;
import java.util.UU D

@\pTaskEntry(name = "Generate Enmil Report")
@l f 4
public class SendFtl| Emai | Task extends ApTaskBase {

@verride
public void execute() {

try {
Li st <Book> books = get Books();

SendFt | Enai | Robot robot = new SendFt| Emai | Robot (new Secret Credenti al s("bot mai | box@nai | .
cont, "password"));
robot . set Debt or sLi st (books) . send() ;
} catch (Exception e) {
handl eSt epError(e);
}
}

//prepare test data
private List<Book> getBooks() {
Book t hi nki ngl nJava = new Book(UUI D. randonJUl D() . toString(), "Thinking in Java", "Bruce Eckel");
Book cipollino = new Book(UU D.randonJUl D().toString(), "Le avventure di C pollino", "G ovanni
Francesco Rodari");
Book wadAndPeace = new Book( UUI D.randonmJUl D().toString(), "War and Peace", "Lev Tol stoy");

Li st <Book> books = Arrays. asLi st (thi nki ngl nJava, cipollino, wadAndPeace);
return books;

SendFtlEmailRobot.java

package eu. i bagroup. easyrpa. email . robot;

i mport com googl e. conmon. i 0. Resour ces;

i mport eu.ibagroup. easyrpa. emai | . Robot Enai | ;

i mport eu.ibagroup. easyrpa.enmil.entities.Book;

i mport eu.ibagroup. easyrpa. engi ne. nodel . Secr et Credenti al s;

import java.io.|CException;

i mport java.net.URL;

i nport java.nio.charset. StandardChar set s;

import java.util.Arrays;

import java.util.List;

public class SendFtl Enai | Robot extends Robot Enamil {

private static final String TEMPLATE_FI LE PATH = "books. enmil.tpl/books.ftl";
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private static final String RECIPIENTS = "exanpl e@nuail.conf;

private static final String SUBJECT = "Book l|ist";

private static final String EMAIL_SERVICE = "sntp.gnmil.com587"; //gmail service for exanple
private static final String EMAIL_SERVI CE PROTOCOL = "sntp_over_tsl";

private static final String SENDER NAME = "EasyRPA Bot";

//typeNarme is a prefix for the paraneters of a specific robot in the configuration file
private static final String TYPE_NAME = "books_email";

private List<Book> books;
private SecretCredentials secret;

publ i c SendFt| Emai | Robot (Secret Credentials secret) {
super () ;
this.secret = secret;
set TypeNanme( TYPE_NAME) ;

}

publ i c SendFt| Enai | Robot set Debt orsLi st (Li st <Book> books) {
t hi s. books = books;
return this;

}

@verride
protected void beforeSend() {
set Reci pi ent s(Arrays. asLi st (RECI Pl ENTS) ) ;
set Credenti al s(secret);
subj ect ( SUBJECT) ;
set Emai | Servi ce( EMAI L_SERVI CE) ;
set Enmi | Servi ceProt ocol (EMAI L_SERVI CE_PROTOCQOL) ;
sender (secret.getUser());
sender Nanme( SENDER_NAME) ;

URL url = Resources. get Resour ce( TEMPLATE_FI LE_PATH) ;
String body = null;
try {

body = Resources.toString(url, StandardCharsets.UTF_8);
} catch (I CException e) {
/1 do sonet hing
}
body( body) ;
property("books", books);

The source code of the template and css:

books.ftl

<! DOCTYPE htm >
<htm |ang="en">
<head>
<meta charset="UTF-8">
<#i ncl ude "books. enuil.tpl/books.css">
</ head>
<body>

<di v class="container">
<tabl e cl ass="responsi ve-tabl e">
<capt i on>Books</ capti on>
<t head>
<tr>
<th scope="col ">Nane</t h>
<t h scope="col ">Aut hor </t h>
</tr>
</t head>
<t body>
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<#l i st books as book>

<tr>
<td data-title="Nane">${book. nane}</td>
<td data-title="Author">${book. aut hor}</td>

</tr>

</#list>

</t body>
</tabl e>
</div>

</ body>
</ htnm >

books.css

<styl e>
body {
background: #fafafa url (https://jackrugile.conm inmges/nm sc/noi se-di agonal . png);
col or: #444;
font: 100% 30px ' Hel vetica Neue', helvetica, arial, sans-serif;
text-shadow. 0 1px 0 #fff;

}
strong {
font-wei ght: bold;
}
em {
font-style: italic;
}
table {
background: #f5f5f5;
bor der-col | apse: separate;
box- shadow. inset 0 1lpx 0O #fff;
font-size: 14px;
I'i ne-hei ght: 24px;
mar gi n: 30px auto;
text-align: center;
wi dt h: 800px;
}
caption {
font-size: 18px;
font-wei ght: bol d;
}
th {
background: url (https://jackrugile.conlinmges/m sc/noi se-di agonal .png), |inear-gradient(#777,
#444) ;

border-left: 1px solid #555;
border-right: 1px solid #777;
border-top: 1px solid #555;
border-bottom 1px solid #333;
box- shadow. inset 0 1px 0 #999;
color: #fff;

font-wei ght: bol d;
paddi ng: 10px 15px;
position: relative;
text-shadow. 0 1px 0O #000;

}

th:after {
background: 1inear-gradient(rgba(255, 255, 255, 0), rgba(255, 255, 255,.08));
content: '';

di spl ay: bl ock;

hei ght: 25%

left: O;

margin: 1px 0 0 O;
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posi tion: absol ute;
top: 25%
wi dt h: 100%

}

th:first-child {
border-left: 1px solid #777;
box- shadow. inset 1px 1px 0 #999;

}

th:last-child {
box-shadow. inset -1px 1px 0 #999;

}

td {
border-right: 1px solid #fff;
border-left: 1px solid #e8e8e8§;
border-top: 1px solid #fff;
border-bottom 1px solid #e8e8e8;
paddi ng: 10px 15px;
position: relative;
transition: all 300nmns;

}

td:first-child {
box- shadow. inset 1px 0 O #fff;

td:last-child {
border-right: 1px solid #e8e8e8;
box-shadow. inset -1px 0 0 #fff;

tr {
background: url (https://jackrugile.conlimges/m sc/noise-diagonal.png);

}

tr:nth-child(odd) td {
background: #f1f1f1 url (https://jackrugile.com inages/ m sc/ noi se-di agonal . png);
}

tr:last-of-type td {
box-shadow. inset O -1px O #fff;
}

tr:last-of-type td:first-child {
box- shadow. inset 1px -1px 0 #fff;
}

tr:last-of-type td:last-child {
box-shadow. inset -1px -1px O #fff;

}

t body: hover td {
col or: transparent;
text-shadow. 0 O 3px #aaa;

}

t body: hover tr:hover td {

col or: #444;

text-shadow. 0 1px 0 #fff;
}

</style>

Result Email:
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Book list Inbox x

EasyRPA Bot <iifif gomail.com
to me ~

Books
Thinking in Java Bruce Eckel
Le avventure di Cipollino Giovanni Francesco Rodari
War and Peace Lev Tolstoy

« Reply » Forward

3. Receive mails and mailbox folder list via POP3 protocol.

ReadEmailTask.java

package eu. i bagroup. easyrpa. email . task;

i mport eu.ibagroup. easyrpa. emil . Enmail CientProvider;

i nport eu.ibagroup. easyrpa. enui | . message. Enai | Message;

i mport eu.ibagroup. easyrpa. emil . service.javax. | mapPop3Enai | i ent;
i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyr pa. engi ne. nodel . Secret Credenti al s;

i nport eu.ibagroup. easyr pa. engi ne. servi ce. Confi gurationServi ce;

i mport | onbok. extern.slf4j.Slf4j;

inport javax.nail.search. AndTerm

i mport javax. mail.search. Conpari sonTerm
inport javax.muail.search. Recei vedDat eTerm
i nport javax.nuil.search. SearchTerm

import java.util.Cal endar;
inport java.util.Date;
import java.util.List;

@\pTaskEntry(name = "Read Enmmil using Email Utils")
@l f 4
public class ReadEnmil Task extends ApTask {

private static final String EMAIL_SERVICE = "inap.gmail.com 993";
private static final String EMAIL_SERVI CE_PROTOCOL = "i nap";
@verride

public void execute() {
ConfigurationService cfg = getConfigurationService();
SecretCredentials credentials = new SecretCredential s("exanpl e@nail.cont, "password");

Emai | i ent Provi der emmi | Scanner = new Emmi |l Cli ent Provi der(cfg, credentials);
emai | Scanner. set Enai | Ser vi ce( EMAI L_SERVI CE) ;
emai | Scanner . set Enai | Ser vi cePr ot ocol (EMAI L_SERVI CE_PROTOCQL) ;

| mapPop3Emei I Aient client = (I mapPop3Emai |l Cient) email Scanner.getCient();

/1 Now you can inplenment any search logic and call | nmapPop3Ensil Cient nethod
Il e.qg.

/1 Get list of folders

log.info("List of folders: " + client.fetchFolderList().toString());

/1 Fetch all nessages fromthe 'I NBOX' folder during the |ast 3 days

Date currentDate = new Date();

Cal endar cal = Cal endar. getlnstance();

cal .setTinme(currentDate);

cal . add( Cal endar . DATE, -3);

Date fronDate = cal.getTime();

cal .setTi me(currentDate);
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cal . add( Cal endar . DATE, 1);

Date toDate = cal.getTine();

Sear chTer m ol der ThanTer m = new Recei vedDat eTer m( Conpari sonTerm LE, toDate);
Sear chTer m newer ThanTer m = new Recei vedDat eTer m( Conpar i sonTerm GE, fronDate);

Sear chTer m dat eRangeTer m = new AndTer n( ol der ThanTer m newer ThanTer n) ;
Li st <Enmi | Message> nessages = client.searchMessages("| NBOX", dateRangeTern);
for (Email Message nsg : nessages) {

| og. i nfo(nsg. get Subject());
}

Other project files required to launch the example:

SendEmailsAp

package eu. i bagroup. easyrpa. emai | ;

i mport eu.ibagroup. easyrpa. email .t ask. ReadEnmi | Task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

@\pMdul eEntry(name = "Test Email Utils")
public class SendEnmil sAp extends ApMddul e {

/'l change ReadEmmil.class to any of the two renmining task-classes

public TaskQutput run() throws Exception {
return execute(getlnput(), ReadEmail Task.class).get();

}

LocalRunner.java
package eu. i bagroup. easyrpa. emai | ;
i mport eu.ibagroup. easyrpa. engi ne. boot . ApModul eRunner;
public class Local Runner {
public static void main(String[] args) {

ApMdul eRunner . | ocal Launch( SendEnmai | sAp. cl ass) ;
}
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(v. 2.2) Excel Library

Excel-utils is a set of utilities for working with excel spreadsheets. It is based on the Apache POI library and the cscript utility for
running vba scripts.

Below is a small example of working with an existing document. Here we create a sheet and fill it with data.

ExcelTask.java

package eu. i bagroup. easyr pa. excel . t ask;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. excel . Spreadsheet Docunent ;

i nport org. apache. poi . ss. usernodel . Cel | ;

i mport org. apache. poi . ss. user nodel . Row;

i nport org. apache. poi . ss. user nodel . Sheet ;

i mport org.apache. poi.ss.util.Cell Reference;

inport java.io.FilelnputStream

@\pTaskEntry(name = "Create and read excel file")
public class Excel Task extends ApTask {

private static final String FILE_PATH = "app/test. x| sx";

@verride
public void execute() {
try {
Spr eadsheet Docunent doc = new Spreadsheet Docunent (new Fi | el nput St r ean{ FI LE_PATH)) ;
Sheet nunbersSheet = doc. creat eSheet (" Nunbers");
for (int i =0; i <5; i++) {
Row row = nunber sSheet . creat eRow(i);
for (int j =0; j <5 j++) {
Cell cell = rowcreateCell(j);
cell.setCellValue(String.format("%%l", Cell Reference.
convertNuniToCol String(j), i + 1));

}
}

doc. witeToFil e( FI LE_PATH);
} catch (Exception e) {

e.printStackTrace();
/1 do sonething

Result sheet:
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FILE HOME

Al
1
2 |Al
3 |A2
4 A3
5 A4
6 |A5
7
8

Bl
B2
B3
B4
B5

ExcelSampleAp.java

package eu.ibagroup. easyr pa. excel ;

i mport
i nport
i mport
i mport

@\pMdul eEnt ry( name
public class Excel Sanpl eAp ext ends ApMdul e {

run() throws Exception {
return execute(getlnput(),

eu
eu
eu
eu

publ i c TaskQut put

}

. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.

LocalRunner.java

package eu.ibagroup. easyr pa. excel ;

INSERT

C1
c2
C3
or
C5

PAGE LAYOUT

fx

D1
D2
D3
D4
D5

El
E2
E3
E4
ES

FORMULAS

easyr pa. engi ne. annot ati on. ApMbdul eEntry;
easyr pa. engi ne. apf | ow. ApModul e;

easyr pa. engi ne. apf | ow. TaskQut put ;
easyr pa. excel . t ask. Excel Task;

= "Test Excel Utils")

Excel Task. cl ass).get();

i mport eu.ibagroup. easyrpa. engi ne. boot . ApMbdul eRunner ;

public class Local Runner {

public static void main(String[] args) {

}

ApMdul eRunner . | ocal Launch( Excel Sanpl eAp. cl ass);
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(v. 2.2) Debug AP on remote node with Control Server

® OQOverview
® Specify debug flags on node
® Connect remote debugger

Overview

In many cases when you can not setup client applications on developer machine, it could be possible to check automation run on
remote node. Node runs Automation Process as separate java process, so we can use standard Java debugging approach for this.

Specify debug flags on node

Go to the node configuration and setup required parameters:

Name Parameter Default
value
JAVA_DEBUG Enable or disable AP debug n
JAVA_DEBUG_PORT_BA | Base debug port. Since several JVM can be run on node this defines base port for 1044
SE debugging.

If port is busy Node will find first available port.
JAVA_DEBUG_SUSPEND @ Suspend target JVM n

JAVA_DEBUG_HOST Host to listen on. localhost by default

In AP log following line will appear
-agentlib:jdwp=transport=dt_socket,server=y,suspend=n,address=1050

Address parameter is calculated port number debugger listening on.

Connect remote debugger

In your IDE setup remote java debug launch configuration. For IDEA it looks like:
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+ - B3 K - g Mame | NODE 1 Debug [[]Share [ ] Allow parallel run
> Application - t' )
s 4b JUnit onfiguration ogs
~ [=/Remote
Debugger mode: | Attach to remote JVM ~
NODE 1 Debug
=/NODE 3 Debug Host: | localhost Port: | 4301
> v Spring Boot
> ;"lemplates Lommand line arguments for remote JVI: JDK5-8~
—agentlib:jdwp=transport=dt_socket, server=y, suspend=n, address=4501
Copy and paste the arguments to the command line when JVM is started
Use module classpath: | [ easy-rpa-testl-ap =
First search for sources of the debugged classes in the selected
module classpath
¥ Before launch: Activate tool window
+
There are no tasks to run before launch
[[] Show this page [] Activate tool window
© o] oo | ao

Observe node logs and as soon as the message of connection waiting appears, launch the debugger configuration:

File Edit Yiew MNavigate Code Analyze Refactor Build Run Tools WCS Window Help
= H S €« 4, | =) NODE 1 Debug ~ & B Gt « S Fm B Q
§easyrpa | easy-rpa | _ easy-rpa-engine-api src main java = ibagroup easyrpa engine service ‘I ExecutionService
g Project « 3 T 1 — | T ExecutionSen Maven a — &
g eu.ibagroup.easyrpa.engineservice.impl Eecl 3 e & |+ pm o & » 5
:‘ Debug: . NedeAgentApplication 3 . MedefgentApplication 1 @. MNODE 1 Debug = NODE 3 Debug ~* NODE 2 Debug =1 o — E:;—
(% | Debugger  EN Console +°| = P T T T L | =
» Connected to the target VM, address: 'localhost:4301°, transport: 'socket' ,j
s
z
I 2
=% =
e =
- g
% b
i g
a B
S| = m
Hin =
% H
H
* °
3 i
= =
© 5
=
=
g =
E D>
&l )
* =
Q 3:Find P #£Run & 5 Debug : TODO H 9: version Control = spring B Terminal I& Java Enterprise €8 Event Log
|Z1' Push successful: easy-rpa: pushed 2 commits to origin/dev easy-rpa-samples\easy-rpa-tests: pushed 1 ... (44 minutes ago) 21 CRLF: UTF-8 ¢+ dspaces + Gitdev+ ‘i t’? a8
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File Edit View MNavigate Code Analyze Refactor Build Run Tools VCS Window Help
= H S < “, |[=] NODE 1 Debug ~ -3 B Gt v 5t 0O D Fm B0Q K
easyrpa [ easy-rpa ' ['j easy-rpa-engine-api ' [ src - "0 main [0 java [ eu [ ibagroup [0 easyrpa [0 engine ' [ service (' ExecutionSenvice
g| = Project ~ @ + @ — | ® EecutionServicejava | =
E v [ eu.ibagroup.easyrpa.engine.sen . e
— I ApModuleRunnerService @ default CompletableFuture<IaskOutput> executeSubtasks(TaskInput input, BiConsumer<TaskQutput, Task{utput> MErgeSTrate E
L £ ConfigurstionService List<CompletableFuture<TaskOutput>> features = new ArrayList<>(); : 0 a
B ExccutionHistorsS List<String> subDefinitions = new ArraylList<>(); subDef: 0
seul {m ' t-er ervice for (int i = 0r i < classes.length: i++) { 21: 0 &
1% ExecutionService TaskInput subTaskInput = input.split(); =
I InstanceService String taskUuid = subTaskInput.getUuid(): g
% LoggingService E
B ObjectStorageService 177 subDefinitions.add {taskUuid) ; =
B VaultService . fzatures.add(executehsyne (subTaskInput, classes(i])): =
’ eu.ibagraup.easyrpa.engine.ser return CompletableFuture.supplydsync(() -> { g
> eu.ibagroup.easyrpa.engine sl TaskOutput o = new TaskOutput (input, subDefinitions.tohrray(new String[0])): Oz
> eu.ibagroup.easyrpa.enginetas| try | =&
> eu.ibagroup.easyrpa.engine tas| CompletableFutures.allOfOrException(features) .get() .forEach (subTaskOutput -> mergeStrategy.accept (o, subT
> cu.ibagroup.casyrpa.logging } catch (InterruptedException | ExecutionException e) { m
throw new EasyRpaException(e, CoreError.E1000); S
> eu.ibagroup.easyrpa.persistence ! g
> [ euibagroup.easyrpa.persistence e -
> 9 ewibagroup.easyrpa.persistence ExecutionService » executeSubtasks() ®
Debug: .. ControlServerApplication . NodeAgentApplication 3 . NodeAgentApplication 1 ['_5]- NODE 1 Debug ~* MODE 3 Debug ~* MODE 2 Debug o — E
% | Debugger | Bl Console I A - R = S
o
TS EFramts*'L = variables
& + 2 this = {RemoteExecutionService@4636}
&
< g > @ input= (Tasklnput®4 et
> P Strategy = {ExecutionServiceSlambda@ 8
- executeSubtasks:147, ExecutionService e . | "I'E'EE "’59’ 1‘ "j‘: fonEEEamas 2
P = {Class[1]@4639
2| @ | executeT], ApModuleBase (cu. thagroup.ed classes = [Classl1]E4529)
© . features = {ArraylList@4640} size = 0
7% | um2s, Workltemimporter (cu.ibagroup. <o : ! oaded. L|
subDefinitions = {ArrayList@4641} size = 0
execute:37, ApModuleBase (= ihagroup.eq . !
. Bi=
2| B0 | execute:33, ApExecutionTask (= R ! . e
2 it = skl t@4642
B my | execute3t, ApTackBase eubagroup.easy . kuasdnpun;z; ;p;{z b }f 85b5-384b6aTTa3ab’
= & . . Ahef. . .
i~ launch:226, ApModuleRunner (=, bagrou ) als e : q;auc | < N | :a e PrenareblomanTakData" 1.
oo = ss@4644} il X . hit.t: 1 ta"... Navigat:
> | -call140, ApMioduleRunner few.bagrap.ca classes]i] = {Clas=@4644} “class eu.ibagroup.sample.ht.tasks.PrepareHumanTaskData" . Havigate
Q. 3:Find P 4Run 4 5 Debug &TODO M g Version Control o spring B Terminal I%; Java Enterprise €3 Event Log
[0 Push successful: easy-rpa: pushed 2 commits to origin/dev easy-rpa-samples\easy-rpa-tests: pushed 1 commit t origin/dev // View files updated duri... (44 minutes aga) ~ 172:25 CRLF : UTF-8: 4spaces: Gitdev: m % &
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(v. 2.2) Debug AP on remote node without Control
Server

Sometimes RPA developer can start implementation earlier than EasyRPA Control Server and infrastructure are prepared. It's possible
to run Automation Process on remote node. Node runs Automation Process as separate java process, so we can use standard Java
debugging approach for this.

1. Build "uber" jar of the automation process project, for example using "shade" plugin:

pom.xml

<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifactld>maven-shade- pl ugi n</artifactld>
<configuration>
<filters>
<filter>
<artifact>*:*</artifact>
<excl udes>
<excl ude>nmpdul e-i nf o. cl ass</ excl ude>
<excl ude>META- | NF/ *. SF</ excl ude>
<excl ude>META- | NF/ *. DSA</ excl ude>
<excl ude>META- | NF/ *. RSA</ excl ude>
</ excl udes>
</filter>
</filters>
<transfor mers>
<transf or mer
i mpl ement ati on="or g. apache. maven. pl ugi ns. shade. r esour ce.
Mani f est Resour ceTr ansf or ner " >
<mai nC ass>eu. i bagr oup. easyr pa. engi ne. boot . ApModul eRunner </ mai nd ass>
</ transforner>
</ transformers>
</ configurati on>
<executions>
<execution>
<goal s>
<goal >shade</ goal >
</ goal s>
<configuration>
<shadedArtifact Att ached>true</ shadedArti fact Attached>
<shadedd assi fi er Nane>f ul | </ shadedC assi fi er Name>
<transfor mers>
<transf or mer
i mpl ement ati on="or g. apache. maven. pl ugi ns. shade. r esour ce.
Mani f est Resour ceTr ansf or ner " >
</ transfornmer>
</ transformers>
</ configurati on>
</ executi on>
</ execut i ons>
</ pl ugi n>

E LI ML U s VLT e ey L L 1T

|| ibaRPA-0.0.8-full jar 132,515,052 03/15/2021 14:51

2. Upload the jar to remote machine. In the example below it was uploaded to Linux Node
Agent using ssh:
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3. Install JRE on the remote machine.

4. Launch the Automation Process jar as remote server specifying debug flag:

Command

java -jar -Xdebug - Xrunjdwp:transport=dt_socket, server=y, suspend=y, addr ess=0. 0. 0. 0: 5005 i baRPA-0.0.8-full.jar -
m or g. exanpl e. ap. Modul e

where "-m" - module to launch

As result, you should see message "Listening for transport dt_socket at address : 5005":

5. On local machine in Intellij IDEA add breakpoint in a Task:
package org.example.tasks;

import eu.ibagroup.easyrpa.engine.annotation.ApTaskEntry;
import eu.ibagroup.easyrpa.engine.apflow.ApTaskBase;
import lombok.extern.sLT4j.S1T47;

import java.nle.file.Files;
import java.nle.file.Paths;

(name = "Remote Task")
public class RemoteTask extends ApTaskBase {

public void execute() throws Exception {
String tempPath = System.getProperty("java.lo.tmpdir");
log.info("Listing temp location: {}", tempPath);
Files.list(Paths.get(tempPath)).1limit(10).forEach(p -> leg.infe(p.toString()));
log.info("Done");

6. Create new Run Configuration Remote JVM Debug:
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Run/Debug Configurations

+ - B F L3
Application

~! Remote JVM Debug

Remote attach

/# Templates

Mame: Remote attach

Configuration Logs

Debugger mode:  Attach to remote VM
Transport: Socket hd
Host: | 192.168.100.18

Command line arguments for remote JVM:

—agentlib: jdwp=tranaport=dt_socket, server=y, suspend=n, addresa=

ibaRPA

Use module classpath:

* Before launch

+

Show this page Activate tool window

Allow parallel run

Port: | 5003

Store as project file

Cancel

JDK5-8

*

Select "Attach to remote JVM " option under "Debugger mode";

Specify Host address and Port.

7.Launch the Run Configuration and wait until debugger is connected / suspend

first break point:

File Edit View Navigste Code Analze Refactor Build Run Tools

VES Window Help

ibaRPA  src * main  java  org = example  tasks (@ RemoteTask =) Remote attach ¥ 3 o (EOQ
3 Project ~ R - pom.xml (ibaRPA) € Taskjava € RemoteTaskjava v m
g ibaRPA © package org.example.tasks; =
L idea <
object_storage import eu.ibagroup.easyrpa.engine.annotatior
package import eu.ibagroup.easyrpa.engine.apflow.Apl
ap import lombok.extern.slf4j.S1f47;
) ap.json
datastore import java.nio.file.Files;
B datastore.1000.csv inport java.nio.file.Paths;
% datastore. 1000 json
secret 44
e TaskEntry(name = "Re Task")
man public class RemoteTask extends ApTaskBase {
java
orgexample 4
ap -
& Module &l public void execute() throws Exception-
domain String tempPath = System.getPropertt
& Book OBl |  1og.info("Listing temp location: {}
repository Files.1list(Paths.get(tempPath)).limi
tasks 1 log.info("Done");
€ RemoteTask }
© Task T
Debug: =] Remote attach o —
% Debugger ElConsole = & £ 4 0t oY B 1
& Frames Variables
“main"@1in g..main": RUNNING + T + this = {Re g
tempPath = */tmp
executer17, RemoteTask (org. example.tasks)
<
* a 7, =SRunL
QFind  » Run O0DO @ Problems | # Debug B Terminal  *\ Build @ Event Log
[ Lombok requires annotation processing: Do you want to enable annotation processors?.. (yesterday 10:58AM)  17:1 CRLF UTF-8 4spaces ‘W

EP osmc@osm: ~/work
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P osmc@osmc: ~/work — [u] %

Reference links:

Intellij IDEA Tutorial: Remote debug
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https://www.jetbrains.com/help/idea/tutorial-remote-debug.html#27dede6d

(v. 2.2) Hybrid Automation

EasyRPA implements an approach widely known as Hybrid Automation that allows human employees and RPA robots work together
passing tasks back and forth to each other with full visibility. The resulting end-to-end RPA solution combines robot efficiency and
scalability with human creativity and flexibility.

Human Task (HT) is a unit of work that involves a human. Quite often, this task requires that the human interact with other services,
and thus becomes a task within a larger business goal.

EasyRPA provides automation process developers with a set of (v. 2.2) Pre-defined Human Tasks and framework to (v. 2.2) Set up
Human Task.
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(v. 2.2) Pre-defined Human Tasks

Human Task Type is a special small Web-application which can read and parse your Document Type configuration and it knows how to
display input documents.

Document Type is a configuration which lets Human Task know the output fields you want to receive from the document and defines
additional information which is used by Human Task to display an input document.

Each Document Type relates to some of the Human Task Type.
EasyRPA provides 3 predefined Human Task Types:

® (v. 2.2) Information Extraction Human Task
® (v. 2.2) Document Classification Human Task
® (v. 2.2) Forms Human Task
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(v. 2.2) Information Extraction Human Task

Document Type JSON Structure
Hotkeys

Input JSON Structure

Output JSON Structure

Information Extraction (IE) is a process of extracting structured information (or key facts) from unstructured and/or semi-structured
documents (invoices, claims, dividend news, etc.).

Information Extraction Human Task can be utilized for:

® Saving and processing data extracted by human in automation process
® Collecting Training Set for Machine Learning model training
® Verification of data extracted by Machine Learning model

Example of IE Human Task:

QW umenTesks / invoice/invoice126.pf »n @ @
° Human Task < Backtolist
InProgress Al SAVE +/ SEND M Autoacceptnext | 3] SKIPTASK
~
Debit Note Information Extraction INSTRUCTIONS @

1. InvoiceNumber

+ @

Collins Group

©
\J
Invoice # 8225345211
=] INVOICE | ,' Date November 10, 1974
Y

»
Bl
+ a

Client email davin.turcotte@hotmail.com
3. @ Products
Account number JOLTrIHINupzkyp7

ES
Shipment provided O . orcoe
BILLTO
a8
Adell Adell Lind
ADDRESS : Quantities
ML
Chaunceyshire, NJ
@ 37504 6. @ Descriptions
Kovacekchester
. 7. TotalAmount
Arab
Republic

Product

Lightweight Marble Gloves | $257.42]| 8 [ Call-off/order confirmation line number

ox 32% + —

In order to use the IE Human Task we need to define Document Type.

When you open Information Extraction Human Task Type there's a list of all document types are related to that Human Task Type, and
you will also see "CREATE NEW" button:
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. Human Task Types / Information Extraction ?A @ ®
o Human Task Type Details ¢ Back tolist
hLGULYRICLE CREATE NEW
» [z |
Document Types Playground
Filter by text
Q
Name - Description Last Update
=)
Invoice EZE UC DEMO 19.01.2021 11:07 pLd [ ]
Debit Node EZE UC DEMO 19.01.2021 11:07 pL3 [ ]
i
8
iy ) _
R 10w -2oft2
You need to provide the name, description and settings for new Document Type.
Document Type JSON Structure
Settings is a configuration in JSON format which has the structure as in example bellow:
Settings example
{
"regexFunctions": {
"nunber Morel0": "(value) => { return Nunber(value) > 10}",
"l engt hMore3": "(value) => { return value.length > 3}"
}
"tasklnstructionText": "Carefully read and classify this text using the categories provided. ",
"tasklnstructionLink": "https://172.20.194.57: 8444/ m ni o/ data/ht_articles_classification/instruction.htm",
"taskTypeLabel ": "Information Extraction",

"aut oSave": fal se,

"al | owCust onval ue": fal se,

"appLanguage": "en",

"excl udeUndefi nedEntities": false,
"colors": [

"000000",
"HEFFFFF"
1.
"categories": [
{
"nanme": "Amount",
"multiple": true,
"regex": "A[0-9]*$",
"hotkey": ["ctrl", "q"]
H
{
"name": "Description",
"mul tiple": true,
"hotkey": ["G']
},
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nane": "ltenuantity",
"multiple": true,
"required": true,

"hotkey": ["Ctrl", "Shift", "E"]
}
{
"nane": "ltenPrice",
"multiple": true,
"required": true,
"hel per Text": "Nunber should be nore than 10",
"regexFnc": ["nunber Morel0Q", "Il engt hMor e3"]
I
{
"nane": "ltemAnount",
"multiple": true
}

This settings contains:

regexFunctions (object) (optional) - special object which contains "key" "value" pairs to specify custom fields validators, where
"key" is your custom function name which can be used as a link in "regexFnc" option of field settings under "categories"
setting. "value" - is your custom JavaScript lambda function.

® tasklnstructionText (string) (optional) - represents the instructions text that will appear in the popup
® tasklInstructionLink (string) (optional) - represents the link to the remote instructions source. Having at least one of these

fields taskInstructionText or taskInstructionLink will cause the Instructions button to appear.

® taskTypelLabel (string) (optional) - allows to configure the task title. By default it is set to "Information Extraction".
® autoSave (boolean) (optional) - allows to save intermediate task results automatically. Has false by default.
® allowCustomValue (boolean) (optional) - enables the possibility to enter a custom value without any connection to the input

document picture. This possibility is useful when OCR failed to extract some text from the document.
applLanguage (string) (optional) - allows user to setup the Human Task localization. Currently available options are "en" and "rt
". By default the task displays as "en".
excludeUndefinedEntities (boolean) (optional) - allows to get the output only of fields which are configured in "categories"
setting. By default the setting has "false" value.
colors (list of string) (optional) - list of hex colors (format: 6-character string with an optional # at the beginning), that will be
used before the predefined HTT colors and applied to category elements.
categories (list of objects) (required) - list of fields to extract from the document, where each item contains:
® name (string) (required) - it serves as a key to receive data from Human Task output
® multiple (boolean) (required) - shows if this field may have multiple values (uses when you have the list with details of
some items in your document, e.g. list of products)
® required (boolean) (optional) - shows if field is required for extraction, so human won't be able to submit Human Task
without specifying the values for all required fields
® helperText (string) (optional) - additional text which is shown if value is invalid due to additional validators specified by
regexp settings.
® regex (string) (optional) - specify regexp function to use for values validation
® regexFnc (list of string) (optional) - list of names of validator functions, which are specified by in "regexFunctions".
® hotkey (list of string) (optional) - list of keyboard shortcuts that can be pressed to selection of the last item in the
category.

Category hotkey rules:

should not be busy yet;

should not be repeated;

should not be contain multiple letters or digits;
should contain only existing keyboard keys;
can be in any register;

can be one or more keys.

Hotkeys

Information Extraction Human Task has next hotkeys:
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Ctrl + Z - cancel last action;

Ctrl + Shift + Z - return the last canceled action back;

Shift + Tab - selecting the previous category field;

Tab - selecting the next category field;

Ctrl + Mouse Wheel - zoom in or zoom out of the image;

Shift + Area Selection on image - attaching of selected words to the end of the current category field value (appending of
words);

(Only for multiple categories) Shift + Plus Sign (+) - add an empty field to current category;

Enter - enter/exit edit mode of the current category field;

(Only edit mode) Shift + Enter - add a line break character;

Esc - cancel appending mode for current category field, in edit mode - undo changes and exit edit mode.

Input JSON Structure

The input for IE Human Task is a JSON with the following structure:

input Json example

{
"images": [ // There should be an array to support nultipage PDFs. Each page shoul d be defined
individually in this case.

{
"content": "https://some-provider.coming.jpg",
"json": <OCR-JSON>,
"di mensions": { // The dinmensions of the page in pixels.
"wi dth": 2000,
"hei ght": 3000
}
}

Input JSON contains:

® images (list of objects) - the root element which contains the list of document configurations. In common cases there's always
1 element in the list.
® content (url or base64 string) - source of the input document to display. It may be an URL to the document or
document content encoded in base64 format (e.g. the string value "data:image/jpg;base64,R0IGOD....").
® json (OCR-JSON object) - provides OCR information. OCR-JSON structure is described bellow.
® dimensions (object) - an object contains "width" and "height" parameters which represent width and height of original
input document.
® width (integer) - width value of original input document.
® height (integer) - height value of original input document.

OCR-JSON object has the following structure which is generated by OCR component by itself:

OCR-JSON

"json": {
"pages": [
"id": "page0",
"areas": [
{
"id": "pageO_area0",
"paragraphs": [

{
"id": "pageO_areaO_paragraph0”,
"lines": [
{
"id": "pageO_areaO_paragraphO_I|ine0",
"words": [
{

"id
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" page0_ar ea0_par agr aphO_l i ne0_wor d0",

"text": "Advanced",
"properties": {
"bbox": [

0. 05999032414126754,
0. 037290455011974,
0. 14078374455732948,

0. 046527540198426275
1.
"x_fsize": 0,
"x_wconf": 96

This JSON contains all OCRed words and kept in tree-like structure: pages areas paragraphs lines words

® json (object) - root element
® pages (list of object) - list of pages structure. Each page in the list has the following structure:
® id (string) - id of the page
® areas (list of object) - list of areas structure. Each area in the list has the following structure:
® id (string) - id of the area
® paragraphs (list of object) - list of paragraphs structure. Each paragraph in the list has the following
structure:
® id (string) - id of the paragraph
® lines (list of object) - list of lines structure. Each line in the list has the following structure:
® id (string) - id of the line
® words (list of object) - list of words structure. Each word in the list has the following
structure:
® id (string) - id of the word
® text (string) - original text extracted by OCR engine
® properties (object) - property object which the the following structure:
® bbox (list of integers) - top-left and bottom-right coordinates of the
rectangle around the word in original document. Coordinates are
normalized to be from 0 to 1 relative to original document size
® x_fsize (integer) - is the OCR-engine specific font size
® x_weconf (integer) - OCR-engine specific confidence for the entire contained
substring. Higher values expresses higher confidences

Output JSON Structure

As an output IE Human Task produces the following JSON:

Output JSON example

{
"entities": [
{
"content": "€2,000. 00",
"nane": "Amount",
"words": [
{

"content": "€2,000.00",
"bbox": [
0. 8490566037735849,

218



0.1091344509066028,
0. 9395258829221094,
0.12145056448853918
1.
"id": "pageO_area2_paragraphl_|ine0_word6",
"page": O

1,
"index": O,
"multiple": true

It has the following structure:

® entities (list of objects) - root element which contains a list of extracted entities. Each entity in this list has the structure as
described below:
® content (string) - final output text of the extracted entity.
® name (string) - extracted entity name.
® words (list of objects) - list of word objects. If extracted text has several words, this list will contain several word
object with the following structure:
® content (string) - original text from the input document
® bbox (list of integers) - top-left and bottom-right coordinates of the rectangle around the word in original
document. Coordinates are normalized to be from 0 to 1 relative to original document size
id (string) - id of the word
page (integer) - page number where word is placed in original document
® index (integer) - entity index
® multiple (boolean) - shows if this field may have multiple values
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(v. 2.2) Document Classification Human Task

® Document Type JSON Structure
® Input JSON Structure
® Qutput JSON Structure

Document Classification Human Task is used to assign a document to one or more classes or categories.

Document Classification Human Task can be configured for Single Label Classification (when 1 document may relate only to one
category) or Multi Label Classification (when 1 document may relate to multiple categories)

Document Classification Human Task can be utilized for:
® Saving and processing category classified by human in automation process
® Collecting Training Set for Machine Learning model training

® Verification of data extracted by Machine Learning model

Example of Classification Human Task:

. Human Task Types / IE Sample Classification Task

o Human Task Type Details ¢ Back tolist

2 Download
Pad
Document Types Playground
Document classification INSTRUCTIONS @
[J APPLE MICROSOFT [J] SAMSUNG [J DELL [ Asus X
=)
@ The scale of a hack on Microsoft Exchange is beginning to emerge, with tens of thousands of organisations potentially compromised. The attack
used previously unknown flaws in the email software - and sometimes stolen passwords - to steal data from targets’ networks.
B
ML

In order to use the Classification Human Task we need to define Document Type.

When you open Document Classification Human Task Type there's a list of all document types are related to that Human Task Type,
and you will also see "CREATE NEW" button:
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. Human Task Types / ML Sample Classification Task EX @ ®
o Human Task Type Details « Backtolist
AL EUECl  CREATE NEW
. [
Document Types Play
Filter by text
Q ) refresn slete
O
D Mame ~l- Description Last Update
@
D |E Sample Multi Classification Multi Document Classification 25.02.2021 13:44 2 B
D |E Sample Classification Invoice and Debit Note Document 22.02.2021 14:29 2 B
P
a8
&
R er page 10 = 20of2
You need to provide the name, description and settings for new Document Type.
Document Type JSON Structure
Settings is a configuration in JSON format which has the structure as in example bellow:
Document Type JSON example
{
"aut oSave": fal se,
"tasklnstructionText": "Carefully read and classify this text using the categories provided.",
"tasklnstructionLink": "https://172.20.194.57: 8444/ m ni o/ data/ht_articles_classification/instruction.htm",
"taskTypeLabel ": "Document d assification",
"appLanguage": "en",
"mul tipl eChoi ce": false,
"categories": [
" Sci ence",
"Politics",
"Sport",
"Busi ness"
1.
"scoreThreshol d": 0.1
}

This settings contains:

autoSave (boolean) (optional) - allows to save intermediate task results automatically. Has false by default.

® tasklnstructionText (string) (optional) - represents the instructions text that will appear in the popup

® taskInstructionLink (string) (optional) - represents the link to the remote instructions source. Having at least one of these fields
tasklInstructionText or taskInstructionLink will cause the Instructions button to appear.

® taskTypelLabel (string) (optional) - allows to configure the task title. By default it is set to "Document Classification".
applLanguage (string) (optional) - allows user to setup the Human Task localization. Currently available options are "en" and "rt
". By default the task displays as "en".
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multipleChoice (boolean) (optional) - allows to enable multiple choice mode, where you can select multiple categories instead
of one. By default the setting has "false" value.

® categories (list of strings) (required) - list of predefined classes your documents may relate to
scoreThreshold (decimal) (optional) - is used when multipleChoice is true to auto select the categories after ML. When multipleC
hoice is false, the scoreThreshold doesn't matter because the category with highest score is automatically selected.

Input JSON Structure

The input for Document Classification Human Task is a JSON with the following structure:

Input JSON example

"text": [
"Lorem Ipsumis sinply dumry text of the printing and typesetting industry.",
"Lorem | psum has been the industry's standard dummy text ever since the 1500s, when an unknown
printer took a galley of type and scranbled it to nake a type speci nen book.",
"It has survived not only five centuries, but also the leap into electronic typesetting,
remai ni ng essentially unchanged. ",
"It was popul arised in the 1960s with the rel ease of Letraset sheets containing Lorem|psum

passages, and nore recently with desktop publishing software |ike Al dus PageMaker including versions of Lorem
| psum "

]
}

Input JSON contains:

® text (list of strings) - list of texts to classify. In common case there's only 1 string inside the list. If we have multiple texts in
the list - it will be merged into the single one on Human Task user interface.

Output JSON Structure

As an output Document Classification Human Task produces the following JSON:

outputlson example

"categories": [
" Sci ence"”

I,

"scores": {
"Sci ence": 0.7745,
"Politics": 0.211,
"Sport": 0.06,

It has the following structure:

® categories (list of strings) - the list of result categories input document relates to. This result can be provided either by ML or
by a human. Can have multiple values in the list if Document Type setting has multipleChoice is true, and only 1 value in
another case.

® scores (object) - it's an optional field which exist only if classification results provided by ML. It shows the score value for each

category as a key value structure, where is the key - is category name and value is decimal value represents a score from 0 to
1.
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(v. 2.2) Forms Human Task

® Document Type JSON Structure
® Input JSON Structure
® Qutput JSON Structure

Forms Human Task provides possibility to setup a Human Task which contains several form elements, in order to perform some sort of
surveys. The task supports the next set of fields:

Simple text (single line input field) (type text);

Multiline text (multiline input field) (type textarea);

Date picker (type date);

Radio buttons (elements of single choice) (type radio);

Select dropdown lists (single choice from the list of values, better if you have long list to choose from) (type select);
Checkbox for multiple choice (multiple choices from the list of values) (type checkbox).

The question list might be divided into separate blocks using groups. They are setup in the settings as an array of input types.

Example of Forms Human Task:

. Human Task Types / Form Sample

° Human Task Type Details ¢ Back to list

Q Download
-~
Document Types Playground
Form INSTRUCTIONS @
,®
Group 1
‘§| 5¢\= products
milk v
@ Check value
] valuet
~ Value2
nput text
ML textarea value
Gender
2 ® Male
O Female
Group 2
Enter your name
name
Pick a date
2020/11/07 =

In order to create a forms in Forms Human Task we need to define Document Type.

When you open Forms Human Task Type there's a list of all document types are related to that Human Task Type, and you will also
see "CREATE NEW" button:
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W oo TeskTypes / Form Sample » @ O
° Human Task Type Details < Back tolist . T
. c [
Document Types Playground
Q ) Refresn
®
O neme Description ast Update
=)
[0 collect feedbacks 12.03.2021 18:02 o 11
Q
A
=]
ML
bed
You need to provide the name, description and settings for new Document Type.
Document Type JSON Structure
Here is an example of settings object that defines the form:
Forms Settings JSON example
{
"aut oSave": fal se,
"tasklnstructionText": "Carefully read and classify this text using the categories provided.",
"tasklnstructionLink": "https://172.20.194.57: 8444/ m ni o/ data/ht_articles_classification/instruction.htm"
"t askTypelLabel ": "Forns",
"appLanguage": "en",
"groups": [
{
"groupTitle": "General Information",
"fields": [
{
"nane": "full_nane",
"l abel": "Please, provide your Full Nane",

"type": "text",
"required": true,
"val i dati onRegExp": "/~[a-zA-Z]+$/"

b
{
"pane": "email",
"l abel": "Please, provide your enuil",
"type": "text",
"required": true,
"validationRegExp": "A[\\W\\.]J+@[\\wWw]H N\ )+[\\w]{2, 4} 3"
I
{
"nane": "birthday",
"l abel": "Please, provide your birthday",
"type": "date",
"required": true
oA

nane": "CGender",
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"l abel": "Please, provide your gender",
“type": "radio",
"required": false,

"items": [
{ "label": "Male", "disabled": false },
{ "label": "Female", "disabled": false },
{ "label": "Qther", "disabled": true }
]
}
]
b
{
"groupTitle": "Provide your feedback",
"fields": [
{
"name": "goal _of _using",
"label": "What is your main goal for using this website?",
"type": "textarea",
"required": true
b
{
"nane": "what _changed",
"l abel ": "What changed for you after you started using our website?",
"type": "textarea",
"required": true,
"val i dati onRegExp": "/”"[a-zA-Z]{20,50}%/"
b
{
"nane": "where_did_you_hear",
"l abel ": "Were did you first hear about us?",
"type": "radio",
"required": true,
"itens": [
{
"l abel": "On Coogle",
"di sabl ed": false
I
{
"l abel": "On Billboards",
"di sabl ed": false
},
{
"label": "On TV Ads",
"di sabl ed": false
}
]
H
{
"nanme": "what_you_like",
"l abel": "What do you like npbst about our website?",
"type": "select",
"required": true,
"val ues": ["Design", "Experience", "Action Flow', "Ease of finding
required information"]
H
{
"nanme": "what_you_interested",
"l abel": "what are you interested in?",
"type": "checkbox",
"required": true,
"di sabl ed": fal se,
"itens": [
{ "label": "Politic", "disabled": false},
{ "label": "Sport", "disabled": false},
{ "label": "History", "disabled": true }
]
}
]
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This settings contains:

® autoSave (boolean) (optional) - allows to save intermediate task results automatically. Has false by default.
® tasklInstructionText (string) (optional) - represents the instructions text that will appear in the popup
® taskInstructionLink (string) (optional) - represents the link to the remote instructions source. Having at least one of these fields
taskInstructionText or taskInstructionLink will cause the Instructions button to appear.
® taskTypelLabel (string) (optional) - allows to configure the task title. By default it is set to "Forms".
® applanguage (string) (optional) - allows user to setup the Human Task localization. Currently available options are "en" and "rt
". By default the task displays as "en".
® groups (list of objects) (required) - list of groups settings. Each group in the list has the following structure:
® groupTitle (string) (required) - identifies the group name to display in Human Task.
® fields (list of objects) (required) - list of fields settings. Each field in the list has the following structure:
® npame (string) (required) - is used as a key to get value from output result. It's never displayed on the Human
Task and must be unique for the entire form
® label (string) (required) - label to display on Human Task.
® type (string) (required) - specifies the type of field. Should be one of the supported types: text, textarea, date,
radio, select, checkbox.
® required (boolean) (optional) - shows if field is required for filling, so human won't be able to submit Human
Task without specifying the values for all required fields.
® validationRegExp (string) (optional) - provides possibility to validate filled values using regular expressions.
® disabled (boolean) (optional) - provides possibility to disable the field which will prevent user from filling this
field.
® values (list of strings) (required only for "type": "select") - is used only if "type": "select". Specifies possible
items in the select dropdown list.
® jtems (list of objects) (required only for "type": "checkbox") - is used only if "type": "checkbox". Specifies
possible items to check. Each item in the list has the following properties:
® label (string) (required) - label of the checkbox to display on Human Task.
® disabled (boolean) (optional) - provides possibility to disable the checkbox item which will prevent user
from select it.

Input JSON Structure

Below is an example of Input JSON:

Input JSON Example

{
"Emai | Text TypeFiel d": "mail",
"Sel ect TypeField": "m k",
" NewYear Dat eTypeFi el d": "2020-11-12",
" Checkbox1": [
"Val uel",
"Val ue2"
I,
"radi oButtons": "Male",
"Nane": "nane",
"Birthday": "2020-11-07",
"textareal": "textarea val ue"
}

Here we defined the key value pairs, where key is the unique name of your field on form and value - is the value to put into that field.

By providing and input we can pre-populate some fields on form. For example, by JSON above fields with names EmailTextTypeField,
SelectTypeField and NewYearDateTypeFieldwill will be populated with values "mail”, "milk", and "2020-11-12" accordingly.

Output JSON Structure

Output JSON is completely the same as an Input Structure with the key value pairs, where key is the unique name of your field on
form and value - is the result value of that field.

Output JSON Example
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"Emai | Text TypeFiel d": "mail",
"Sel ect TypeField": "m k",
" NewYear Dat eTypeFi el d": "2020-11-12",
" Checkbox1": [

"Val uel",

"Val ue2"
1.
"radi oButtons": "Male",
"Nane": "nane",
"Birthday": "2020-11-07",
"textareal": "textarea val ue"
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(v. 2.2) Set up Human Task
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(v. 2.2) Create Human Task Type

Basic Structure

Workspace Integration

Deploy in Control Server

Test your own Human Task Type
Full Example

What is Human Task Type ?

A Human Task Type (HTT) is a web-based application and part of EasyRPA which provides an user interface to interact with Workers
(contractors, SMEs, employees) and Automation Process.

Basic Structure

Basic HTT consists of 3 files:

® index.html - Provides the main logic and html structure. This file is the point of entry in Human Task. The basic example of
structure bellow:

<! DOCTYPE htmi >
<htm | ang="en">
<head>

<title>Human Task Exanple</title>
</ head>
<body>

<div id="root">

<!-- sone htm structure -->

</ di v>
</ body>
<script>

//scripts with some rules, logic and etc

</script>
</htm >

® sample.json - this file is needed for the Playground where you can see and test your HTT.

1. The properties 'inputison’, 'outputison' and 'settings' are required

"inputJson": {

h

"out putJson": {

h

"settings": {

}

® package.json - this file is needed to know the name and version of HTT for EasyRPA. The basic example bellow:

{
"name": "human-task-type-exanple",
"version": "0.1.0"

Workspace Integration
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Workspace uses posting\listening messages into\from Human Task to send and receive the data. The wi ndow. post Message() method
safely enables cross-origin communication between W ndow objects. When Human Task is created on Workspace you need to receive
the input json data from Application Process. The input data will be stored in 'data' property of the received message. The structure of

input data is the same as sample.json which described above.

To get input data you need to add the following listener in your index.html! or your script file.

'validation-message' means that Worker has completed manual task and it is ready to be completed. Here you can validate the

inserted data and post it to Control Server and complete Human Task.

wi ndow. addEvent Li st ener (' nessage', nessage => {
const { data } = nessage; //collect input data
if (!data['validation-nessage']) {
render App(dat a) ;
} else if (data['validation-nmessage']) {
subnit (data);
}
i)

When you got the input data you can use 'inputison’ to fill some fields or use 'settings'to collect some internal settings eg

regexp, list of required fields etc.

Bellow the example to use incoming settings and inputJson to render Human Task and fill the values in the input field.

function render App(data) {
const tenplate = docunent.createEl ement('div');
const root = docunent.getEl ementByld('root');
root . appendChi |l d(tenpl ate);

const i nput docunent . get El ement Byl d(' mai n-i nput');
i nput.val ue = data.inputJson.inputText;

const inputlLabel = docunent.getEl ementByld(' nai n-1abel");
i nput Label . i nner HTML = data. settings.input.| abel;

To submit the output data use the next example:

function submt() {
const inputVal ue = docunent. get El enent Byl d(' nai n-i nput'). val ue;
const outputJson = { text: inputValue };
wi ndow. par ent . post Message( out putJson, '*');

const data = {
'val i dation-nmessage': true,
result: true,

I

wi ndow. par ent . post Message(data, '*');

Deploy in Control Server

1. To deploy HTT to the Control Server you need to build a zip archive containing all the application files.
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2. Open Human Task Types page on Control Server

u EasyRPA ENOINA]

pumen Task Types -
CREATE NEW
Filter by text

XA Node Management °

B workspace Q Q) efresn
ML Machine Learning N Name Description Version Last Update
Test test 0.1.0 16.02.2021 18:47 3 [}
83 Administration ~
IE sample Information Extrac, 2.0.529453 16.02.2021 09:34 3 ]
Human Task Types
class._test 2010 12.02.202117:33 3 [}
IE-04/02-Last - 2050 12.02.2021 15:20 3 [l
ie_test 2.0.50 12.02.2021 15:02 3 [l
Rows per page: 10 v 1-10 of 18 > >l

3. Click Create New, fill the form and upload the prepared zip archive.

EasyRPA »n @ @
. Y!

Node M: it
X Node Management ° Human Task Types New Human Task Type X
CCREATE NEW
Filter by text Name -
Bl workspace Q @) refresn Basic HTT
Description
ML Machine Learning N Name Description Version Last Update Basic HTT
_ rsion
Test test 0.1.0 16.02.2021 1847 & [}
83 Administration ~
IE sample Information Extrac...  2.0.520453  16.02.202109:34 & i
Human Task Types index.zip X
class_test 2.0.1-0 120220211733 & ]
ement IE-04/02-Last - 2050 120220211520 & ]
o - ie_test 2050 120220211502 & [}

h - Rows per page: 10 v 1-100f 18 > >l CREATE

4. Click Create.

m R n @ @

Human Task Types -
CREATE NEW
Filter by text

A Node Management °

B Wworkspace Q @) reresn
ML Machine Learning e Name Description Version Last Update
Basic HTT Basic HTT 0.1.0 17.02.2021 17:04 b4 ]
83 Administration ~
Test test 0.1.0 16.02.2021 18:47 3 ]
IE sample Information Extrac. 2.0.5-29453 16.02.2021 09:34 3 []
ement class_test 2.0.10 12.02.2021 17:33 3 ]
o o |E-04/02-Last - 2050 12.02.2021 15:20 3 [}
Rows per page: 10 1-100f 19 > |

& New human task type was successfully created!

Test your own Human Task Type

The Playground allows developer to test how the Human Task integrates with the Workspace.

Lets see how the created HTT looks like in the Playground.
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Human Task Type Details < Back tolist & oounioad ° Test data
Document Type: Playground JSON Documentation HTT Input
I JSON ~
N —
- o o
tpUtJSON A
o @
EN R=
HTT Output
Task Output JSON A
N R
5 SENDINPUT DATA

You can change the "Input JSON" and click "SEND INPUT DATA". The Workspace will fire an event with new input for the HTT.

Human Task Type Details < Back tolist I — (> )] Testdata
Document Type: Playground  JSON Documentation HTT Input
put JSON A
N R
nputTextt: "New Text [
tputJSON A
o o
m o
HTT Output
Task Output JSON
& f &3
> SEND INPUT DATA

To verify that HTT properly sends output on Workspace you need just click "RECEIVE OUTPUT" button. After that "HTT Output" section
will be immediately changed.
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Human Task Type Details « Backtolist & Downicad °

Test data

Document Types  Playground SON Documentation HTT Input
JSON ~
Label[NowToxt |
n}
put JS0h
D
(&}
HTT Output
s
B
> SEND INPUT DATA
Full Example
index.html
<! DOCTYPE htm >
<html | ang="en">
<head>
<meta charset="UTF-8">
<meta nanme="vi ewport" content="wi dt h=devi ce-width, initial-scale=1.0">

<title>Human Task Exanple</title>
</ head>
<body>
<div id="root">
<div class="app">
<l abel for="main-input" id="nain-I|abel"></I|abel >
<i nput type="text" id="main-input">
</ di v>
</div>
</ body>
<script>
function submt() {
const inputVal ue = docunent. get El ement Byl d(' mai n-input').val ue
const outputJson = { text: inputValue }
wi ndow. par ent . post Message( out put Json, '*")

const data = {
'val i dation-nmessage': true,
result: true,

I

wi ndow. par ent . post Message(data, '*');

}

function render App(data) {
const tenplate = docunent.createEl ement('div');
const root = docunent.getEl enentByld('root');
root . appendChi | d(tenpl ate);

const input = docunent. getEl enent Byl d(' nain-input');
i nput . val ue = data.inputJson.inputText;

const inputlLabel = docurent. getEl enent Byl d(' nai n-1abel");
i nput Label . i nnerHTML = data. settings.input.|abel;
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}

wi ndow. addEvent Li st ener (' nessage’,

const { data } = nessage;

message => {

if (!data['validation-nessage']) {

render App(dat a) ;

} else if (data['validation-nessage']) {

subnit (data);
}
1)
</script>
</htm >

sample.json

{
"i nputJson": {
"input Text": "Text"
},

"out putJson": {

I
"settings": {
"input": {
"| abel ":

}

"Label "

}
}

package.json

{
"name": "human-task-type-exanple",
"version": "0.1.0"
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(v. 2.2) Run Human Task

® Prepare input data
® Execute Human Task
® Work with Human Task results

(D You're in charge of controlling thread pool size

As the Automation Process isn't finished after you create Human Task, it waits for results to continue processing. It means
that Java Thread is used at that time.

You should always develop your automation process keeping in mind that you can have some active (uncompleted) Human
Tasks in parallel, so you should predict the possible amount of uncompleted Human Tasks.

If all threads from thread pool are in use - Automation Process won't be able to continue working with the different steps,
because all threads are occupied by Human Tasks.

There're 2 Automation Process parameters you can control:

® executorService.poolSize - to specify thread pool size
® remoteExecutionService.taskTimeout - to specify the timeout for expiring of Human Tasks

You can find the default values on page Administration CS Configuration:

- BurioiFid A
“ Conirgl Sarver Configuration m
. & 2 T
H
|
i} |

Prepare input data

Before launching Human Task you must prepare an object of HumanTaskData and provide this bean as output from your own Task
class.

As an example, let's look at the PreparelnputApTask java class below. It is a simple ApTask which creates and provides HumanTaskDat
a as an output.

@\pTaskEntry(nane = "Prepare Human Task |nput")
@l f 4j
public class Preparel nput ApTask extends ApTask {

@ut put (HumanTask. HUVAN_TASK_DATA_KEY)
private HumanTaskData humanTaskDat a;

@verride
public void execute(){

t hi s. humanTaskDat a = new HunanTaskDat a() ;

t hi s. humanTaskDat a. set | nput Json(new HashMap<>());

t hi s. humanTaskDat a. set Descri pti on("Human Task Exanple");
t hi s. humanTaskDat a. set Docunent Type(" exanpl e");

thi s. hunanTaskDat a. set Nane( " Human Task");

this. humanTaskData. setPriority(1);
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log.info("Injecting task into workspace {} ", hunmanTaskData);

Execute Human Task

Now let's look how to set input and execute HumanTask from your ApModule class.

public TaskQutput run() throws Exception {
return execute(getlnput(), PreparelnputApTask.class)
.t henConpose( HunanTask. cl ass)
.t henConpose( ProcessHumanTaskResul t sTask. cl ass);

Work with Human Task results

When Human Task will be completed you may need to handle output results. Bellow an example how to obtain and work with Human
Task results.

@\pTaskEntry(name = "Working with Human Task results.")
@l f 4

@ nput ToQut put

public class ProcessHumanTaskResul t sTask extends ApTask {

@ nput (HumanTask. HUMAN_TASK_DATA_KEY)
private HumanTaskDat a humanTaskDat a;

@verride

public void execute() throws Exception {
I og.info("Received response from Human Task {} ", hunanTaskDat a. get TaskUui d());
Map out put Json = hunmanTaskDat a. get Qut put Json();
//work with output..
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(v. 2.2) Digitizing Documents (OCR)

EasyRPA supports automation of process that requires electronic conversion of images of printed text into machine-encoded text.
The platform includes built-in OCR engine:

Out-of-the-box solution: there is no necessity to write or maintain any custom code
No OCR page limits per year

Easy PDF automation

Based on the leading open-source OCR engine

Can recognize more than 100 languages "out of the box"

In addition, EasyRPA supports integration with ABBYY FlexiCapture software.
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(v. 2.2) OCR Task

® OCR Overview
® OCR Task Usage
® Full example

OCR Overview

OCR (Optical Character Recognition) is the electronic conversion of images of typed, handwritten or printed text into machine-encoded
text, whether from a scanned document, a photo of a document or from subtitle text superimposed on an image (for example, from a
television broadcast).

OCR of input documents is a separate step of the development process - usually, this is the conversion from PDF into Text documents.
The input quality of original documents influences a lot of the output of this process.

EasyRPA uses Tesseract OCR, which is integrated into separate task and proposes an OOTB (out-of-the-box) solution: there is no
necessity to write or maintain any custom code.

OCR Task Usage

Now, let us give you a few steps necessary to implement this approach.

1. Define OcrTaskData as output in your Task class:

@ut put (Qcr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskDat a;

OcrTask.OCR_TASK_DATA_KEY - input/output data key. OcrTask uses this key to get input data for OCR.

2. Prepare OCR configuration providing S3 bucket name, Tesseract options and Image Magick options:

Map configurati on = new HashMap<String, Object>();

configuration. put ("bucket", "data");

configuration. put("tesseractOptions", Arrays.asList("-1", "eng","--psnf,"3","--o0enf,"3","--dpi", "800"));
configuration. put ("i mnageMagi ckOpti ons", Arrays. asList("-resanple”, "450", "-density", "350", "-quality",
"100", "-background" , "white" , "-alpha" , "flatten"));

configuration. put ("hocrFi xWords", Mp.of ("S(?=[0-9]+)", "\\$"));

documents_bucket - the S3 bucket name which OCR will use to save results.

tesseractOptions - Tesseract command line options. "-I" and "eng" means language = eng etc. Please see the external
documentation Tesseract Command Line Usage.

imageMagickOptions - OcrTask uses ImageMagick tool to split pdf by pages and print as images. You can provide a command
line options to change some command line arguments. Please follow the ImageMagick Command Line documentation.
hocrFixWords - HocrPostProcessor uses this config to fix OCR mistakes. Postprocessor accepts regular expression and replaces
all matches by value. Pay attension that dollar sign and backslash( \ ) should be escaped in value string.

3. To initialize OcrTaskData you need to pass the S3 path to the particular document, add formats which will be used for getting
OCR results and provide OCR configuration:

this. ocr TaskData = new Ccr TaskDat a() ;

ocr TaskDat a. set Docunent Locat i on("i e_deno_i nvoi ce/ i nvoi cel01. pdf");

ocr TaskDat a. get Format s() . addAl | (Arrays. asLi st (Qcr For nat s. TEXT, Ccr For mats. HOCR, Ccr For mat s. JSON,
Ccr Format s. | MAGE) ) ;

ocr TaskDat a. set Confi gurati on(confi guration);

document location - the document path on S3 Storage.
OcrFormats - the list of OCR formats which OCR Task is currently supported.
configuration - the configuration map which you must set from the 2nd item.

4. Call OcrTask:
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TaskQut put ocrlnput = execute(getlnput(), PrepareCcrTask.class).get();
TaskQut put ocr Qut put = execute(ocrlnput, CcrTask.class).get();

5. To get OCR use following example:

@\pTaskEntry(nane = "Store OCR Result")

@ f 4j

@ nput ToCQut put

public class StoreCcrResult extends ApTask {

@ nput ( Ccr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskDat a;

@verride

public void execute() {

| 0og.info("Received response OCR Task {} ",

ocr TaskDat a. get TaskUui d() ) ;

Li st<CcrResul t> ocrResults = this.ocrTaskData. get CcrResul ts();

/...

OcrTask.OCR_TASK_DATA_KEY - input/output data key. OcrTask uses this key to get input data for OCR.

Full example

PrepareOcrTask.java

i mport eu.ibagroup. easyrpa. engi ne. annotati on. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput ToQut put ;
i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Qut put ;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. engi ne. task. ocr. Ccr For mat s;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i nport eu.ibagroup. easyrpa. engi ne. task. ocr. Ccr TaskDat a;

i mport eu.ibagroup. easyrpa.utils. M TaskUtils;

inport eu.ibagroup.sanple.nl.ie.repository. Document Repository;
i mport | onbok. extern.slf4j.Slf4j;

inport javax.inject.lInject;
import java.util.Arrays;
import java.util.Map;

@\pTaskEntry(name = "Prepare OCR Task")

@l f 4j

@ nput ToCQut put

public class PrepareCcrTask extends ApTask {

@ nj ect
private Docunent Repository docunent Repository;

@out put (COcr Task. OCR_TASK_DATA_KEY)
private QOcr TaskDat a ocr TaskDat a;

@ut put ("configuration")
private Map<String, Object> configuration;

@fterlnit
public void init() {

configuration = M TaskUtils.readObject Fronftring(get Configurati onService().get("CONFI GURATI ON',

Map. cl ass);
}

@verride
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public void execute() {
this.ocrTaskData = new Ccr TaskDat a() ;
ocr TaskDat a. set Docunent Locat i on("i e_deno_i nvoi ce/ i nvoi cel01. pdf");
ocr TaskDat a. get For mat s() . addAl | (Arrays. asLi st (Qcr For mat s. TEXT, Ccr For mats. HOCR, Ccr For mat s. JSON,
Ccr Format s. | MAGE) ) ;
ocr TaskDat a. set Confi gurati on(configuration);

}

StoreOcrResult.java

package eu. i bagroup.sanple.nl .ie.tasks;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput;

i nport eu.ibagroup. easyr pa. engi ne. annot ati on. | nput ToQut put ;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. engi ne. task. ocr. CcrResul t ;

i nport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr TaskDat a;
inport | ombok. extern.slf4j.SIf4j;

import java.util.List;

@\pTaskEntry(name = "Store OCR Result")

@l f 4j

@ nput ToCQut put

public class StoreCcrResult extends ApTask {

@ nput ( Ccr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskDat a;

@verride

public void execute() {
| og.info("Received response OCR Task {} ", ocrTaskData.get TaskUuid());
Li st<CcrResult> ocrResults = this.ocrTaskData.getOcrResults();
/...

OcrProcess.java

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. boot . ApModul eRunner ;

i nport eu.ibagroup. easyrpa. engi ne. boot . confi gurati on. Devel opnent Conf i gur ati onModul e;
i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

inport eu.ibagroup.sanple.nl.ie.tasks. StoreCcrResult;

i nport eu.ibagroup.sanple.nl.ie.tasks. PrepareCcr Task;

i mport | onbok. extern.slf4j.Slf4j;

@\pMdul eEntry(name = "OCR AP Sanpl e", description = "OCR AP Sanpl e")
@l f 4j
public class CcrProcess extends ApMdul e {

public TaskQutput run() throws Exception {
return execute(getlnput(), PrepareCcrTask.class)
.thenConpose( execut e( Ccr Task. cl ass))
.thenConpose(execute(StoreCcrResul t.class)).get();
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public static void main(String[] args) {
ApMdul eRunner . | ocal Launch(Ccr Process. cl ass, new Devel oprment Confi gur ati onivbdul e("cs.json"));

}
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(v. 2.2) ABBYY FlexiCapture integration module

What is FlexiCapture?
Preconditions
Module usage
® Git repository location
® Maven
® Development steps
® Service Initialization
Recognition task creation
Get task completion percentage
Get list of documents that need verification
Build task verification link
® Get recognition results
® Usage Examples
® Synchronous call
® Asynchronous call

What is FlexiCapture?

ABBYY FlexiCapture is an Intelligent Document Processing platform built for complex digital document processing. FlexiCapture brings
together the best NLP, machine learning, and advanced OCR capabilities into a single, enterprise-scale platform to handle every type of
document, from simple forms to complex free-form documents. This library available in EasyRPA nexus by:

<dependency>
<groupl d>eu. i bagr oup</ gr oupl d>
<artifactld>easy-rpa-flexicapture-client</artifactld>
<versi on>1. 1</ ver si on>

</ dependency>

Preconditions
Installed and configured FlexiCapture server v.12 or newer
® To have valid license, including Verification and Scanning stations features

FlexiLayout project should be created and deployed to the server. FlexiCapture users and developers materials can be found on
the official ABBYY FlexiCapture tutorial resource https://help.abbyy.com/en-us/flexicapture/12/flexilayout_studio/tutorial_all

Module usage

Git repository location

https://git.icdc.io/easyrpa/easy-rpa-libs/easy-rpa-flexicapture-client

Maven

To include the module, use maven dependency:

<dependency>
<groupl d>eu. i bagr oup</ gr oupl d>
<artifactld>easy-rpa-flexicapture-client</artifactld>
<ver si on>1. 0</ ver si on>

</ dependency>

Development steps
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Below provided a list and sequence of methods that are required to implement attended data extraction scenario:

Service Initialization

Fl exi CaptureService client = new Fl exi CaptureService(String flexi CaptureBaseU |, String usernane, String
password) ;

Recognition task creation

Sessi onCont ai ner createRecognitionTask(String fileNane, |nputStreamstream String projectNane);

Get task completion percentage

int percentConpl eted = get TaskStatus(@ot Nul | Sessi onCont ai ner recognitionTaskDat a)

Get list of documents that need verification

Li st<String> get Verificati onQueue(Sessi onCont ai ner recognitionTaskDat a)

Build task verification link

{Fl exi CaptureServerUrl}/Fl exi Capturel2/Verification/Verify?taskld={taskld}

Get recognition results

Extract Resul t sCont ai ner get Bat chExtract Resul t (Sessi onCont ai ner recognitionTaskDat a)

Usage Examples

Synchronous call

public void runAttendedScenario() throws Exception{
String fileNameWt hExtension = "ES Manzana.tif";

String invoi ceDenpProject = "Miltipagel nvoi ceProject";
String username = "Admi nistrator"”;
String password = "password";

Fl exi CaptureService client = new Fl exi CaptureService("http://10.224.32.19", usernane, password);
Input Stream fil eStream = this. getC ass().get ResourceAsStrean(fil eNameW t hExt ensi on) ;

String fileName = FilenanmeUils. get Name(fil eNameW t hExt ensi on);

Sessi onCont ai ner task = client.createRecognitionTask(fileNane, fileStream invoi ceDenpProject);
int percentConpleted = O;
whil e (percent Conpleted < 100){

percent Conpl eted = client. get TaskSt at us(task);

| ogger.info("processed " + percentConpleted + "%);

i f (percent Conpl eted < 100) {

if(client.getVerificationQueue(task).size() > 0){
| ogger.warn(" Manual verification required: " + client.getVerificationUl () + task.
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get Taskl d());
}
Thr ead. sl eep(5000) ;
}
}

Extract Resul t sCont ai ner extractResults = client.getBatchExtractResult(task);
Li st<Fi |l e> savedFil es = Commonltils.storeToDir(extractResults);
| ogger.info("Recognition results:");
for(File savedFile : savedFiles){
| ogger.info(savedFile);

}

Asynchronous call

public class Flexi CaptureEventListenerlnpl inplenments Flexi CaptureEventListner {
private static final Logger |ogger = Logger.getLogger (Fl exi CaptureEventListenerlnpl.class);
@verride
public void onSuccess(Extract Resul t sContai ner extractResults, SessionContainer task) throws Exception {
Li st<Fi |l e> savedFil es = CommonlUtils.storeToDir(extractResults);
savedFil es. forEach(file -> logger.info(file));

}
@verride
public void onError(Exception e) {
| ogger. error ("Docunent recognition error: ", e);
}
@verride
public void onValidationRequired(String verificationUl, SessionContainer task) {
Systemout. println("Mnual verification required: " + verificationUl + task.getTaskld());
}

}

public class Fl exi CaptureAsyncRunner {
public static void nmain(String[] args) throws UserNot FoundException, ServerFault, Ml fornmedURLException {
String fileNameWthExtension = "/ES_Manzana.tif";
String invoi ceDenpProject = "Invoi ceDenoProject”;
String username = "Admi nistrator"”;
String password = "Start123";

Input Stream fil eStream = Fl exi Capt ureAsyncRunner. cl ass. get Resour ceAsStrean(fil eNameW t hExt ensi on) ;
Fl exi Capt ur eEvent Li st ner |istener = new Fl exi CaptureEventListenerlnpl();

Fl exi CaptureService client = new Fl exi CaptureService("http://10.224.32.19", usernane, password);
String fileName = FilenameUtils. get Name(fil eNameW t hExt ensi on);

client.createAsyncRecognitionTask(fileNane, fileStream invoi ceDenoProject, listener);
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(v. 2.2) OCR Best Practices

OCR (Optical Character Recognition) is the technology used to recognize text inside images, such as scanned documents or photos,
and convert it into machine-readable text data.

The built-in OCR Flow of the EasyRPA Platform includes 3 main steps:

® ImageMagick Pre-processor
® Tesseract OCR Engine
® HOCR Post-processor

ImageMagick Pre-processor

ImageMagick Pre-processor is used for displaying, creating, converting, modifying, and editing digital images. ImageMagick mainly
consists of a number of options for manipulating images.

The list of ImageMagick options recommended for use:

® -resample. This option resizes the image so that its rendered size remains the same as the original at the specified target
resolution. Recommended value: at least 300 DPI. For more details about DPI refer to Tesseract documentation - Rescaling.

® -density. This option specifies the image resolution to store while encoding a raster image. The default unit of measure is in
dots per inch (DPI). The recommended value should be equal to the -resample option.

® -units. This option specifies the units of image resolution and is normally used in conjunction with the -density option.

Recommended value: "PixelsPerInch."

-quality. This option specifies the JPEG/MIFF/PNG compression level. Recommended value: "100".

-deskew. This option straightens an image. A threshold of 40% works for most images. Recommended value: "40%".

-contrast. Use this option to enhance the image contrast.

+contrast. Use this option to reduce the image contrast.

-alpha. This option helps to fix the layers in the readable PDFs. Recommended value: "flatten".

Below you can see the output result of the readable PDF recognition with and without "-alpha", "flatten" correspondingly:

INVOICE

Park City Group NY
4116 Barnett Park

‘ New York, 403964
+255 (370) 773-7328

parkcity@pcg.com

BILLTO: INVOICE #: 2A852auian
NextEra Energy, Inc. INVOICE DATE: 20/05/2020
1059 Weeping Birch Way DUE DATE: 20/07/2020

Kozloduy, 13834
+33 (425) 748-7070
tjanescp@icio.us

SALESPERSON P.0. NUMBER REQUISITIONER SHIPPED VIA F.0.B. POINT TERMS
7284270670 Due on receipt
1) W|th : ITEM DESCRIPTION QUANTITY PRICE TOTAL
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https://tesseract-ocr.github.io/tessdoc/ImproveQuality#rescaling

parkcity@pcg.com

2) without:

For an extended list of ImageMagick options, refer to the Full List of ImageMagick Options.

Tesseract OCR Engine

Tesseract is an OCR engine with support for unicode and the ability to recognize more than 100 languages out of the box.
The list of Tesseract options recommended for use:

® -|. This option specifies the language or script to use. If none is specified, 'eng' (English) is assumed. More than one language
or script may be specified by using +. Example: "eng+deu+fra". For more information, you can refer to the Full List of
Tesseract Languages.

® --psm. Page Segmentation Method sets Tesseract to only run a subset of layout analysis and assume a certain form of an
image. Recommended value: 12 (Sparse text with OSD).
--oem. This option specifies OCR Engine Mode. Recommended value: 3 (Default, based on what is available).
--dpi. This option specifies the resolution N in DPI for the input image. The recommended value should be equal to the -
resample ImageMagick option and at least 300 DPI.

1 Without this option, the resolution is read from the metadata included in the image. If an image does not include that information,
Tesseract tries to guess it, which leads to a significant increase in document processing time.

For more information about Tesseract options, visit Tesseract Manual Page.

HOCR Post-processor

HOCR post-processor helps to fix common OCR mistakes by providing pairs of recognized and corrected words. Post-processing rules
can be set either as pairs of words or as a regexp function.

In the provided example it is seen that '$' was recognized as 'S'.

[P Discount Rate
Discount 10.00%

B> Total Discount

ITe)

) X+

422.8

w

Total Amount

It is possible to fix the OCR mistake using:

® pair of values: "~S$": "\\$" - in case '$' represents a separate bbox.
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https://imagemagick.org/script/command-line-options.php
https://github.com/tesseract-ocr/tesseract/blob/master/doc/tesseract.1.asc#LANGUAGES
https://github.com/tesseract-ocr/tesseract/blob/master/doc/tesseract.1.asc#LANGUAGES
https://github.com/tesseract-ocr/tesseract/blob/master/doc/tesseract.1.asc

® or regexp function : "S(?=[0-9]+([.,][0-9]+)?)": "\\$"- in case '$' represents a part of bbox and is followed by the amount, i.e.
'$422.89'.
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(v. 2.2) Machine Learning (ML)
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(v. 2.2) Concepts and Entities

Machine learning (ML) is a method of data analysis that automates analytical model building. Machine learning algorithms build a
model based on sample data, known as training data, in order to make predictions or decisions without being explicitly programmed to
do so. Machine learning algorithms are used in a wide variety of applications, such as email filtering and computer vision, where it is
difficult or unfeasible to develop conventional algorithms to perform the needed tasks.

EasyRPA platform provides developers with infrastructure to train ML models and use for data processing.

Let's look at EasyRPA artifacts related to Machine Learning area.

Document Sets
Document Processor
ML Models

Model Repository
ML Container

Document Sets

Work on ML models starts with data - preferably, lots of data (documents) for which the target answer known. When the target answer
is assigned the documents are called labeled or tagged data. For example, for the email classification problem, the target is a label that
indicates whether an email is spam or not spam. The ML algorithm teaches itself to learn from the labeled examples that we provide.

Often, data is not readily available in a labeled form. Collecting and labeling data is often the most important step in solving an ML
problem. The example data should be representative of the data that you will have when you are using the model to make a
prediction. For example, if you want to predict whether an email is spam or not, you must collect both positive (spam emails) and
negative (non-spam emails) for the machine learning algorithm to be able to find patterns that will distinguish between the two types
of email.

Once you have the labelled data, you might need to convert it to a format that is acceptable to your algorithm or software - a file

called training set. The next step is actually train a model. This process invokes the ML algorithm with training data and all the
parameters and configurations required, as the result ML model is created and training log is stored in the system.

Document Processor

Document Processor is a special automation process that controls life-cycle of document sets and handles all data transformations
required to collect data and apply OCR, label documents in Workspace, prepare training data sets and train models.

ML Models

The term ML Model refers to the model artifact that is created by the training process. In EasyRPA, ML Model is an archive file that
includes all the scripts, serialized classes, parameters, and configuration files required to run the data processing pipeline.

EasyRPA platform supports two types of ML models:

® (v. 2.2) Classification Models
® (v. 2.2) Information Extraction Models

Model Repository

Model Repository stores all the ML models available in the system: whenever a new model is trained it is placed into the repository,
whenever a model is required to process data it is retrieved from the repository. Each model is uniquely identified by its name and versi
on.

EasyRPA Control Server also provides a way to export existing models as a file and import pre-trained models into the system.

ML Container

ML Container is a component of EasyRPA platform that is responsible for two main tasks:
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® When performing train request model container is provided with a training set, model configuration files that specify model
type and training parameters. ML Container selects training algorithm suitable for the specified model type, performs model
training process for the specified number of iterations, selects the best model and packages it along with the required
configuration files. On the last step ML container upload the resulting model package into the model repository.

® Whenever a model is used to process data, the request specifies a model to be executed and input JSON. ML Container
retrieves the specified model from the model repository, if required, and executes it. The result of execution is placed in output
JSON.

EasyRPA Control Server communicates with ML Container via a message queue.

ML Container is one of the platform scalable components: there is an option to scale number of ML Containers in deployment, if
required.
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(v. 2.2) Classification Models

® Overview
® Document Classification as a Pipeline
® Model Training Process
® Model training
® Package creation
® Classification Process
® Model execution
® Model Training Configuration File
® model.json

Overview

Document classification or document categorization is a problem in library science, information science and computer science. The task
is to assign a document to one or more classes or categories. This may be done "manually" or algorithmically.

EasyRPA includes implementation of both Single-label Classification and Multi-label Classification.

Let's see the difference of these two methods on very simple example and assume that we have 5 categories of documents. No matter
what type of classification is used, the model's response for a single document is always a vector of 5 values:

® Single-label classification - each category is assigned a value from 0 to 1; sum of all probabilities equals 1
® Multi-label classification - each category is assigned a value from 0 to 1 independently of the others; therefore, sum of all
probabilities is in 0..5 range

For example, we classify articles by three categories: sports, business, press. An article about a sports magazine may potentially have
the following score:

® Single-label classification - [sports = 0.3, business = 0.0, press = 0.7]
® Multi-label classification - [sports = 0.8, business = 0.0, press = 0.9]

Document Classification as a Pipeline

Let's look in more details, which stages are included into both processes: model training and execution.

Model Training Process

Model training Package creation

Model training

On this step EasyRPA trains ML model using the training set provided. The system automatically shuffle and splits the provided set into
training and validation subsets, runs training for specified number of iterations, and select the best model.

Process developer can specify model type (single vs multi label) and number of iterations using a configuration JSON file.

Package creation

The best Spacy model comes packaged along with configuration files and uploaded to the models repository.

Classification Process
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Model execution

Model execution
The classification model is executed for a single document.
The result of model execution is a JSON with two sections

® scores section contains key-value pairs with category names and their probabilities
® categories section contains a single category, in case of single-label classification, and an empty list if it is a multi-label process.

"scores": {
"Science": 0.7,
"Sport": 0.3

}

"categories": [
" Sci ence"”
|

"scores": {
"Science": 0.1,
"Sport": 0.8,
"Busi ness": 0.2,
"Media": 0.6

}

"categories": []

Model Training Configuration File

To train a document classification model you need to provide a ZIP archive with files that defines configuration parameters for the
training process.

Let's look at these configuration files in details.

model.json

Developer can specify model type (single vs multi label), number of training iterations and categories to train in model.json file. This
file is required.

Default configuration values are:
® single_label=True

® jterations=10
® categories=[] (Categories are extracted from train data if not specified)

"nmodel _type": "textcat",
"train_config": {
"single_label": true,

"iterations": 5,
"categories": [
"Debit Note",
"l nvoi ce"
1
}
}
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(v. 2.2) Information Extraction Models

® Overview
® Information Extraction as a Pipeline
® Model Training Process
® Model training
® Package creation
® Information Extraction Process
® Model execution
® Model Training Configuration File
® model.json
® Jlabels.json
® base_model_patterns.json
® post_processing_rules.json

Overview

Information extraction (IE) is the automated retrieval of specific information related to a selected topic from a body or bodies of text. In
formation extraction tools make it possible to pull information from text documents, databases, websites or multiple sources.

EasyRPA provides infrastructure to create and run machine learning models that extract information from PDF documents.

Information Extraction as a Pipeline

Information Extraction process is implemented in EasyRPA as a pipeline. ML models is main, but not single step in this pipeline:
platform also provides several extension points to extend ML with rules and dictionaries.

Let's look in more details, which stages are included into both process: model training and execution.

Model Training Process

Base patterns Model training Package creation

Model training

On this step EasyRPA trains ML model using the training set provided. The system automatically shuffle and splits the provided set into
training and validation subsets, runs training for specified number of iterations, and select the best model.

Process developer can specify model type using a configuration JSON file.

Package creation

The best Spacy model comes packaged with meta.json, model.json and configuration files and uploaded to Nexus repo.

Information Extraction Process

Model execution Post-processing rules

Model execution
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The model is executed for a single document.

The result of model execution is entities list. Each entity consists of label name, count index, label content and a list of OCR words that
match the entity region.

"entities": [

"nane": "DebitNoteld",
"words": [

" bbox":
0. 8227450980392157,
0. 1696969696969697,
0.9168627450980392,
0. 18262626262626264
I,
"id": "pageO_area2_paragraph2_line3_wordl5",
"page": O,
“content": "DNT6268231"
}

| ndex": O,
"score": 1.0,
"content": "DNT6268231"

1
{ .
"nane": "Debit NoteDate",
"words": [
"bbox":
0. 8227450980392157,
0.19818181818181818,
0.92,
0.21151515151515152
1,
"id": "pageO_area2_paragraph2_|ine4_word23",
"page": O,
"content": "2018-06-30"
}
| ndex": O,
"score": 0.97,
"content": "2018-06-30"
}

]
}

Model Training Configuration File

To train a Information Extraction model you need to provide a ZIP archive with files that defines configuration parameters for the
training process.

Let's look at these configuration files in details.

model.json

One of the required config files is a model description with defined model type.

Train config is an optional section, so default /language is "en" and number of jterations is 30.
Process config is also optional, default concat_single_entities value is true.

"nodel _type": "ie",
"train_config": {
"lang™: "de",

"iterations": 5

"process_config": {
"concat _single_entities": false

labels.json
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Labels from this configuration are added to the NER pipe at training stage. In case of empty configuration all labels found in the train
dataset will be automatically added to the model, and the output dimension will be inferred automatically (expensive operation). The
multiplicity flag affects how the entity index is calculated at processing stage. Index of labels with multiplicity equals True increments
through the whole document while for labels with False multiplicity index is always zero. This file is optional.

{
"Debi t Not eDat e": fal se,
"Debit Notel d": fal se,
"Vendor Support Prograni: fal se,
"Percent": false,
"Tot al Anount": fal se,
"SKU': true,
"SKUDescri ption": true,
"Units": true,
"Quota": true,
"kwDebi t Not el D': fal se,
"kwDebi t Not eDat e" : fal se,
"BillingFrequency" : false
}

base_model_patterns.json

Base model patterns are used to configure EntityRuler for labeling datum elements. It runs before fetching data and provides model
with additional information on the document structure increasing accuracy of data extraction. This file is optional.

{
"l abel ": "kwDebit Notel D",
"id": "kwDebitNotel D',
"pattern": [
{ "TEXT": "Debit" },
{ "TEXT": { "REGEX": "“Note.*$" } },
{ "TEXT": "#" },
{ "TEXT": ":" }
]
}

post_processing_rules.json

After NER extraction model uses EntityMatcher with rules defined in post_processing_rules.json. Configuration file should contain a list
of label names with regular expressions for searching for entities. This file is optional.

"l abel ": "DebitNoteld",
"regex": [

"Debit Note#: (...\\d{7})"
]

}
]
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(v. 2.2) Document Classification process

This article covers the end-to-end process of developing Classification automation and contains 2 sections:

1. Setup Human Task and Train model in 3 steps
2. Develop Automation Process which use ML Classification model in 5 steps

From the high-level perspective, the Classification automation process looks like on the diagram below and it should process all records
asynchronously in parallel:
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(v. 2.2) Setup Human Task and Train ML model
(Classification)
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(v. 2.2) Step 1. Create new Document Type
(Classification)

To describe which fields you want to extract from document you should create new Document Type.

Document Type is a configuration which lets Human Task and ML model know the output fields you want to receive from the
document.

Each Document Type relates to some of the Human Task Type.

Human Task Type is a special small Web-application which can read and parse your Document Type configuration and it knows how to
display input documents.

EasyRPA provides 3 predefined Human Task Types:

® Information Extraction
® Document Classification
® Form

For the Classification process we need to create Document Type which relates to the ML Classification predefined Human Task Type:

| @ 0
° Human Task Types
CREATE NEW
' Filter by text
Q (:) Refresh Delete

D Name Description ersion Last Update +J-
(©)

D ML Classification Document Classification Task 2.0.5-30206 25.02.202713:44 2 I ]
@ D ML Information Extraction Information Extraction 2.0.8-30231 25.02.2021 13:44 2 ']
@ O Fom 2.0.2-29593 24.02.2021 22:01 4 ]
P

When you open ML Classification type there's a list of all document types are related to that Human Task Type, and you will also see
"CREATE NEW" button:
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. Human Task Types / ML Sample Classification Task EX @ ®
° Human Task Type Details « Backtolist
AL EUECl  CREATE NEW
s
Document Types Playground
4]
Filter by text
Q ) refresn Delete
©
D MName -l Description Last Update
[  1Esample Mutti Classification Multi Document Classification 25.02.2021 13:44 2 B
[0 1 sample Classification Invoice and Debit Note Dacument .. 22.02.2021 14:29 2 B
P
ML
Rows per page: 10 = 1-20f2

You need to provide the name, description and settings for new Document Type.

New Document Type

MName*

Incoming Documents Classification

Description

ML Classification sample for confluence|

Settings *

Settings is a configuration in JSON format which has the structure as in example bellow:

"tasklnstructionText": "Please categorize the docunent.",
"taskTypelLabel ": "Cd assification of the Docunent Type",
"mul tipleChoice": false,
"scoreThreshol d": 0.6,
"categories": [

"Debit Note",
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"I nvoi ce",
"Bank Statenent",
"Contract"

Settings contains:

tasklInstructionText (string) - text of the instruction for workers who will process the document set

taskTypelLable (string) - label which is shown as the main header of your task

multipleChoice (boolean) - configure if documents may have 1 or multiple classes

scoreThreshold (decimal) - is used when multipleChoice is true to auto select the categories after ML. When multipleChoice is
false, the scoreThreshold doesn't matter because the category with highest score is automatically selected.

® categories (list of strings) - list of predefined classes your documents may relate to

The Document Type which is configured above will looks like on the following image:

Human Task ¢ Backtolist @ Compkie
Complete

Classification of the incoming documents INSTRUCTIONS @

v DEBIT NOTE

QO INVOICE
Report ID: VSRPIVO]
vendor Name: PROCTER & GAMBLE INC Debit Notes: DNTE4E0220

(O BANK STATEMENT

{0 CONTRACT
Address: 4711 YONGE ST Debit Note Date: 2018-11-03

PO BOX 355 STN A
TORONTO,ON, M54 1C5

RE: Vendor Support Program: Coop Advertising

Contract Vendor Program#:  Contract #: Vendor #:
k109 0580010001 perplé 4109

er #  Buyer Nama:
!n'ga John Nicholls (58)

Billing Frequency: Weekly
Period End: 2018-11-26

Purchase thi ied: $ 370,129.56
rchase s perie !. e

$ 3,701.30 CAD

For inquiries regarding this debit note, please quote CTC Vendor # and amail to vendor.supportScantire.com
CTC Account#: BOOD 12934

19% + -

Access restriction for Document Type
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Each Document Type can be restricted to be visible only for some group of people. It's useful when you need to let different teams
work only with document types they in charge of. E.g. your Insurance Department should have access to Insurance Claims document
type while Marketing Department should be able to see only Advertising Invoices document type.

There's the special "Security Access" link on your Document Type to configure the list of groups which have access to that Document
Type:

. Human Task Types / Information Extraction B @ @'

o Human Task Type Details ¢ Back o list 3 -
> Download EeEHENIS A

'
Document Types Playground
|! Filter by text
Q,
©
Name -l Description Last Update
Products invoice Example for documentation 19.01.2021 18:46 = [ ]
© o _
invoice EZE UC DEMO (Do Mot touch) 19.01.2021 11:07 p—— [ ]
L debit_node EZE UC DEMO (Do Not touch) 19.01.2021 11:07 o [ ]

It opens the Group Management for that particular Document Type where you can manage accesses:
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)

Q [

ML

Group Management (Products invoice DocumentType)

Filter by text

Q

O 0O 0 o g O

MName

NODE System

SCHEDULER System

Marketing Department

DEVELOPER System

ADMIN System

265

Description

NODE Build-in Group

SCHEDULER Build-in Group

Developer Build-in Group

Administratar Build-in Group

Rows per page: 10 =

1-50f 5

a

® @

2» show &ll groups m CREATE NEW



(v. 2.2) Step 2. Collect and prepare training set
(Classification)

To prepare the Training Set which is used to train new ML model, you need to create new Document Set entity. Click Machine Learning
category Document Sets Create New:

m EasyRPA @ O
o Document Sets New Document Set X
/' Automation Processes Filter by text Name*
Q
Runs Management Descriptior
Name Document Type  Document Processor Description  Last Update
© schedules Document Type *
Insurance invoices  invoice 1 |E Document Processor 18.01.2021 16:10 & 2 [} v
[&) pata stores 5 _ Models
D CanadianTire debit_node IE Document Processor 04.01.2021 15:20 a & [ ] -
Document Processol
@ secretvault

X Node Management

B) Workspace

Settings *

ML Machine Learning ~ ~

Document Sets

$8% Administration . Rows per page: 10 v 100f 10 EEERIE

Then training set preparation contains the following steps:

Provide ZIP file

Select Document Type

Select Document Processor

Generate Document Input

Move documents to Human Task and tag them

Provide ZIP file

The main information of your training set is your documents. You need to put inside ZIP archive the set of your documents you want to
use to train new ML model.

(D By default EasyRPA supports processing of PDF and Images documents to train a model.

Your archive should looks like the following:
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Chwork'files.ziph

File Edit View Faverites Tools Help

P = v o = X i

Add  Extract Test Copy Move Delete Info

% |18 crworkifiles.zip\ -
MName Size Packed Size Modified Created Accessed Attributes
[ eel52che-foch-4059-0a70-8e5ef224decS.pdf | 31830 30051 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 16&:19
[ ddffbb16-54e6-45d4-85ee-9a8cede1438d. pdf 110998 54498 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ d5b49b635-db16-4144-b1ad-3608d94b6eb3. pdf 55297 46914 2021-03-01 16:18 2021-03-01 1&:19  2021-03-01 1&:19
[ d4bbfc53-8ead-4520-8355-c9a323¢15902. pdf 1675 446 1363 816 2021-03-01 1&18 2021-03-01 16:19  2021-03-01 1&:19
[ cb5c063c-31a8-40b7-95bd- c4243d01f13. pdf 116 561 59721 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ ca%88352-495d-4bb3-b39e-ffab%db22ced.pdf 156734 146005 2021-03-0116:18 2021-03-01 1&:19 2021-03-01 16:19
[ < 75f293c-b799-4f03-af 17-3d54d62eBcf0. pdf 3634053 1091761 2021-03-01 1&:18 2021-03-01 16:19  2021-03-01 16&:19
[ bed90a05-629c-4f23-a222-eabe2bdd3b2d.pdf 2400 145 2088143 2021-03-01 1&18 2021-03-01 16:19 2021-03-01 1&:19
[ b3c5add1-8969-4ff3-82f5-60f cb062daSf. pdf 448 208 437273 2021-03-01 1&:18  2021-03-01 1&:19  2021-03-01 16:19
[ aeBa3ed8-8231-4ele-9d24-12f2b4dThbec. pdf 52050 37631 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ adb9eTa2-3e9d-45d8-b90d-a9c60586268e.pdf 215248 200983 2021-03-0116:18 2021-03-01 1&:19 2021-03-01 16:19
[ a5c11c11-e2fd-42c5-8d59-6cd 1892cad0e. pdf 34514 40259 2021-03-0116:18 2021-03-01 1&:19 2021-03-01 1&:19
[ aded3625-dc43-4008-bT60-27837F0245c 2. pdf 67 048 52461 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ 643831 c4-9e02-45ae-984c-9706325969c0. pdf 51140 47058 2021-03-0116:18 2021-03-01 1&:19 2021-03-01 1&:19
[ 419b1aaf-ee02-49b4-a864- ccbbdf 377266, pdf 1035145 387683 2021-03-0116:18 2021-03-01 1&:19 2021-03-01 16:19
[ 183a7d78-c7a9-46bd-91d6-87d12a0f694b. pdf 193 309 168 834 2021-03-0116:18 2021-03-01 1&19 2021-03-01 16:19
[ 6e201572-a6b6-489b-9654-9ec 2b80c3af 7. pdf 77 986 73222 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ 4ebf69a0-cBc3-4cd2-a963-2ec6103d0290. pdf 55293 46686 2021-03-0116:18 2021-03-01 1&:19 2021-03-01 1&:19
[ 4bc2967c-6f73-404a-9a02-f10510a362ac. pdf 83 276 71910 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ 2e46240-acd6-4ab8-83f5-05a24d caa3 7. pdf 72020 66194 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
[ 1ea3fcf6-9f1b-475c-82f9-2127bc09¢32c. pdf 108 771 52157 2021-03-01 1&:18 2021-03-01 16:19 2021-03-01 1&:19
< >

0 object(s) selected

Select Document Type

Select Document Type created on the previous step. This Document Type contains information of how to display your documents on
Human Task for classification and which classes should be considered for Machine Learning training.

Select Document Processor

Document Processor is a special process which includes preparation steps to display your documents on the Human Task.

To process PDFs and Images for Classification, EasyRPA provides "CL Document Processor" which should be selected in our case. This

processor includes:

sending images to OCR

converting PDFs into images format
images improvements using ImageMagick scripts

sending documents with OCR response to Human Task
process Human Task response to convert results into Machine Learning input format

Finally the new Document Set configuration for Classification should looks like below:
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MName*

ML Classification of incoming documents

New Document Set

Description

Example for documentation

Document Type *

Incoming Documents Classification -
Document Processor*
CL Document Processor v
Models
-
files.zip >
Settings *
After you provided ZIP archive, selected Document Type and Document Processor, you can create document set.
All documents from your Document Set will be uploaded to File Storage.
If you open created Document Set, you can see the details of each document inside:
. Document Sets / ML Classification of incoming documents *a @ ®
° Documents < Backto list F Uplosddocuments Document Details X
~ name
Details Documents
aded3625-dc43-4008-b760-27837f0245c2. pdf ™
Filter by text notes
B
a ) nefresn P Process | §83 Oations
,@ update.t
B
O  neme Notes Status
= 4402600-2331-4917-8ff3- ee5acdasT i)
aded3625-dc43-4008-6760- o
D 4ed3625-dc43-4008-b760-27837f0245c2.pdf MNEW Z
© : .
Tea3fcf6-9f1b-475¢-82f9-2127bc09c32¢. pdf MNEW
O &
X 72.20.194.57:8444, ent_set/4ad0e12-04 7260537 Iy
[ asciicii-e2fd-42c5-8d59-6cd1892ca408 pdf NEW (4]
E [[]  aesasess-8231-4e0e-ad24-12f2bad7becc pdf NEW (] ent_set/4240e1f2-0487-4358-3736-72b0537 442222 4917-8ff3- [
ML O 462a40-acdé-4abs-83f5-0 7. pdf NEW 24} OCRjson ~
& []  419b1aafee02-40b4-a864-cobbdf377266 pdf NEW (B4 Document Input  +
D d4bbfc53-8ea9-4520-8355-c9a323¢15902. pdf MNEW Z Human 0|_||p|_|t v
O bed90a05-629¢c-4123-2222-2ahe26dd3b2d. pdf NEW A Model Qutput  ~
[am} ROREAAAT BNEN 466D 0NEE ENFnhAETAnTE mAt Mo ra
Rows perpage: 10 w 1-100f 21 > >l PDATE

As this Document Set is new, Document Input, Human Output and Model Output details
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Generate Document Input

Document Input is an input data which comes as an input for Human Tasks. As mentioned before, Document Processor is responsible
for preparation of that input. To trigger Document Processor and to prepare Document Input, you should select "Re-process" action
from the action menu and then confirm the in appeared confirmation dialog:

. Document Sets / ML Classification of incoming documents EA @ ®

o Documents < Back to list T Upload documents

o
Details Documents
+
Filter by text
Q,

t':) Refresh Delete P Process ﬁ:ﬁ Opticns

o)

Run on all documents

D Name |
@] O Reprocess
[[J a4ed3625-dcas-4008-b760-278370245¢2.pdf O ©® Execute Model )
@ O a Send to Workspace
[J  1easfcfe-9f1b-475¢c-82f9-2127hbc09c32¢ pdf H
O @ MoveModel to Human
* 11 - P training set n
[J  a5c11c11-e2fd-42c5-8d59-6cd1892ca40e. pdf O TR LT EE i
8 [[]  =esa3ess-8231-4ele-9d24-12f2bdd7béce. pdf m H
ML [[J  2e462a40-acdé6-4abe-83f5-05a24dcaa3s7.pdf NEW (4
% [J #19b1aaf-ee02-49b4-a864-ccbbdf377266.pdf NEW A
[J  dabbfes3-8ea9-4520-8355-c9a323¢15902.pdf NEW A
[[J]  bed20a05-629c-4f23-a222-eabe26dd3b2d.pdf NEW (4
M h2rEadd1 OREN AFFD 09FR ANFrhNadAdaRs ndf NSy rA
Rows per page: 10 = 1-10 of 21 > >l
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Please, confirm your action

Are you sure you want to start process with specified actions?

CANCEL SURE

Document Processor will start working. You can monitor it in Runs Management:
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° Runs Management

Creation Date <l

01.03.2021 16:42

26.02.20217 20:02

26.02.20217 14:34

26.02.2021 14:33

26.02.2021 10:38

o Filter by text View statuses
Q, Deploying on Node, .. «

@ f:; Eefresh Retry Stop Delete @ Staop all active
@ 0 rup Created By
|§| v D CL Documnent Processor / 1658  System Admin
@ v D IE Document Processor / 1655 System Admin

~ D IE Sample / 1652 System Scheduler
b

v [ 1esample/ 1651 System Scheduler

~ D IE Document Processor / 1648 System Admin
ML

v [ 1esample/1630 System Admin

22.02.20271 14:54

@

Status

@® InProgress
Stopped Idle
Stopped Idle
Stopped Idle
Stopped Idle

Stopped Idle

Rows per page: 10 -

https:/#172.20.194.57 /automation-processes/1323/run/1658/history S
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. Automation Processes / CL Document Processor / 1658 E @ @

o Run ¢ Backto list @) stoo Retry T Delete

N NODE 2 NODE 2 on 01.03.2021 16:42

IJLE L DNV T UD. L L

History Event log

L ¥ ¢' w L
L] L L] ] L]
Prepare OCR T Prepare OCRT... Prepare OCR T... Prepare OCRT... Prepare OCR T...
| |
4 v w L
L] L L] L] L
OCR Qcr OCR OCR OCR

ML

:‘:B ¥ ¥ L

L] L L] L] L]
Store CLOCR.... Store CLOCR ... Swore CLOCR.. Store CLOCR ... Store CL OCR ...

Wait until the status of all documents becomes "READY_FOR_TAGGING"

As the result you will see that "Document input" details are generated where you will find the input data from Human Task. This data
contains the result of OCR in an appropriate format:
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s / ML Classification of incoming documents g @ @

. Document Set
° Documents ¢ Backtolist F Uslosd documents Document Details X
-~
Details Documents .
OCRjson «~
Filter by text
Q Document Input  ~
(:) Refresh slzte } Process @3 Options
@
[

O  name Notes Status

[0  a4ed3s25-dc43-4008-b760-27837f0245c2. pdf READY_FOR_TAGGING [}

[0  1eaafcfe-9f1b-475c-8219-2127bc09ca2e. pdf READY_FOR_TAGGING [}
A

[0 a5c11c11-e2fd-42c5-8d59-6cd 1892ca40e.pdf READY_FOR_TAGGING [}
E [[J  aesa3zess-8231-4e0e-9d24-12f2bad7b6ec. pdf READY_FOR_TAGGING A
ML [0  2e462a40-acd6-4abs-83f5-05a24dcaa3s7. pdf READY_FOR_TAGGING A °
@3 [0  419b1aaf-ee02-49b4-a864-cobbdf377266 pdf READY_FOR_TAGGING A

[0  dabbfcs3-Bead-4520-8355-c9a323¢ 15902 pdf READY_FOR_TAGGING =

[0  bedo0ans-629c-423-2222-eabe26dd3b2d pdf READY_FOR_TAGGING A

Human Output  ~
m h2nEAdAT ONEN AFFD 0NFE ENFARNEAAAES nAf DEANV CNAD TARAIKE rAa
Re i ) of 2 > >l

Move documents to Human Task and tag them

The next step we need to classify the documents. This result of classification will be used by ML algorithms to train a model.

To move your Document Set to Workspace and to let workers to tag them via Human Task you need to select "Send to Workspace"
action:
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() Refresn

0245c2.pdf
9c32c.pdf

2cadle.pdf
d7becc. pdf
caa3s7 pdf
377266 pdf

©15902.pdf

Motes

P Process jgt Options

Run on all documents
Status

O 9 Reprocess

READY_FOR_TAGGI [] (® Execute Model H
B sendto Workspace
READY_FOR_TAGGI H
O @ MoveModelto Human
READY_FOR_TAGGI D Prepare training set ]
READY_FOR_TAGGI m }

READY_FOR_TAGGING

N

READY_FOR_TAGGING

¥

READY_FOR_TAGGING [A

Documents should be appeared in Workspace under corresponding Document Type. You can click button to start tagging it:

- EasyRPA

A Automation Processes
Runs Management
@ Schedules

Data Stores

=]
@ Secret Vault

b

MNode Management

E Workspace

ML Machine Learning

@ Administration

° Workspace

Q

wn® ®

Filter by document types name Filter by priority Filter by status
All M All - (D Refresh
Name | Available In Progress Completed
Incoming Documents Classification 21 0 0
Mame «J- Priority Description Creation Date Status
ee052che-feos-4059-9370-8e 52722 o Document tagging for ee052che-fe.. 01.03.2021 16:53 @ Available Z
ddffbb16-54e6-45d4-85ee-9a8ced... o Document tagging for ddfébb16-54. 01.03.2021 16:53 @ Available Z
d5b49b635-db16-4144-b1ad-3608d9... o Document tagging for dSb49b65-d... 01.03.2021 16:53 @ Available Z
d4bbfc53-8ea9-4520-8355-c9a323.. o Document tagging for d4bbfc53-8e... 01.03.2021 16:53 @ Available z
cb5c063c-31a8-40b7-95bd-c4243d ] Document tagging for ch5c063c-3.. 01.03.2021 16:53 @ Available z
£a988352-495d-4bb3-b5%e-ffab%d . o Document tagging for ca988352-4. 01.03.2021 16:53 @ Available Z
€75f293c-b799-403-af17-3d54d62 0 Document tagging for c75f293c-b7. 01.03.2021 16:53 ® Available Z
bed90a05-629¢-4123-3222-eabe26.. 0 Document tagging for bed90a05-6. 01.03.2021 16:53 @ Available Z
b3c5add1-8969-41f3-82f5-60fcb06... o Document tagging for b3c5a4d1-8 01.03.2021 16:53 @ Available Z
3e8a3eB6-0231-4e0e-0d24-12f204.. o Document tagging for aeBa3e88-8.. 01.03.2021 16:53 @ Available Z
Rows per page: 10 w 1-70f 7
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* There's also an option to classify document without sending it to the Workspace. So you can click "Open Output" button next to the
status label inside you Document Set details:

Status

TAGGING_BY_HUMAN [F

Open Output
TAGGING_BY_HUMAM

TAGGING_BY_HUMAN

N

TAGGING_BY_HUMAN

N

TAGGING_BY_HUMAN

N

TAGGING BY HUMAN A

You can start document classification:
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L Human Tasks / ddfébb16-54e6-45d4-85ee-9a8ce9e1438d.pdf a @ @

° Human Task < Backtolist

@ InProgress B savE v SEND I Auto accept next 5] SKIP TASK
Fad —

Classification of the incoming documents INSTRUCTIONS @
=]
O DEBIT NOTE
° o o ]
lmvolce # 5103866173
INVOICE B sy
= Ctent st i e o (O BANK STATEMENT
Account mumber < 7L rukMCECIT L0
Shipment provided
iro O CONTRACT
9 g g
ADORESS
Sousn Rangan, CT
03939
A 2034
Tommeerouth
E 4862092
TAX (20%) ST
ToTAL $10.348.20
ML
ASOLOUNANT S BaTILe
| Clotiice Hickde |
OTHER OPTIONS
Additlonal package )
‘Company cataiag o
Insurance -]
13% + —
© 2021 IBA Group. All rig

After document is tagged, "Human Output" details are generated for that particular document:
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. Document Sets / ML Classification of incoming documents B @ ®

° Documents ¢ Backtolist T Uplosd dosuments Document Details X
N name
Details Documents
4bc2967¢-6f73-404a-9a02-110510a362ac.pdf &)
notes
B
() retrash . P Process  §83 Options
@ update_timestamp
2021-03-02T19:15:17.971 &)
D Name Notes Status
© 8
[[]  4bc2967c-6f73-404a-9a02-F10510a362ac.pdf TAGGED_BY_HUMAN e}
9 B
[J  cbSc063c-3128-40b7-95bd-c4243d01f£13.pdf TAGGED_BY_HUMAN A
b 5 iR
D ee052che-foed-4059-9a70-8e5ef224dec 5. pdf TAGGED_BY_HUMAN |Z'|
E [J  aesazess-8231-4e0e-9d24-12f2b4d7bbee. pdf TAGGED_BY_HUMAN & 4/15¢ IRy
ML [[]  ©e201572-a6b6-4890-9654-9ec2ba0c3af7 pdf TAGGED_BY_HUMAN A OCRjson ~
S§3 []  419b12af-ee02-4904-a864-ccbbdf377266.pdf TAGGED_BY_HUMAN A Document Input
[0  1ea3fcfe-9f1b-475c-82f9-2127bc09c32¢.pdf TAGGED_BY_HUMAN & Human Output  ~
183a7d78-c7a9-46bd-91d6-87d12a0f694b. pdf TAGGED_BY_HUMAN P} 2
D 3 c7a a p _BY_ |__| : FD e
[J  643831c4-9e02-45a2-9840-9706325969c0.pdf TAGGED_BY_HUMAN A
"scores"
[0  ddfebb16-54e6-45d4-85ee-9aBeede] 438d.pdf TAGGED_BY_HUMAN &

Model Qutput  +~

To finish Training set preparation click Process Prepare training set and confirm your action with Process button:
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-
(X ] Document Sets / SingleCLSF

° Documents ¢ Back to list T Upload documents

-~
Details Documents Runs
I! Filter by text
Q o ,
J Refresh Delete P Process @ Options
Run on all documents
|:| Name Notes §
B 0O & Reprocess
|:| 8c7f4790-cal1f-11ea-a8b2-chb447840d76 DNT6650274.pdf 1 O ( -Execute Model
@ O @ Move Model to Human
D doc00145720180117152206.pdf 1
[0 B sendtoWorkspace
A |:| doc00145820180117152240.pdf 1 [0 [ Generate Model Report
Prepare training set
E |:| 8cBba3al-calf-11ea-a8b2-cbb447840d76 DNT6735171.pdf 1
ML
Rows per page: 10 « 1-6 of 6

oL

After completing these actions you can proceed to model training.
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(v. 2.2) Step 3. Train ML model (Classification)

After you prepared training set and tag all the documents, you can train your ML model.

Inside Document Set select Options Train Model

ning documents

(:) Refrash Delete

Notes
Da362ac.pdf
3d01ff13.pdf
224dec5.pdf
d7bécc. pdf
280c3af7 pdf
[f377266. pdf

09c32c pdf

Following dialog appears:
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TAGGED_BY_HUMA

TAGGED_BY_HUMA

TAGGED_BY_HUMAN

TAGGED_BY_HUMAN

TAGGED_BY_HUMAN

TAGGED_BY_HUMAN

TAGGED_BY_HUMAN

o O |4

|

@ @

& Upload documents

P FBrocess @3 Opticns
Export Document Set

Clear Document Set

Train Model

Import Document Set

Qpen Automation Process Runs

N N



Train Model

Mame *

incoming_documents__classification

Description

End to end example

Version *

1.0

textcat.zip

CLOSE TRAIN

You need to specify:

Model name

Model description

Model version

Attach ZIP file with configurations.

ZIP file with configurations must contains model.json
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Choworkhtextcat.ziph
File Edit View Favorites Tools Help

b om v o ow X D

Add  Extract Test Copy Move Delete Info

 J ‘ ¢ Chwork\textcat.ziph

MName Size Packed Size Modified Created Accessed Attributes
EXocr fixesson : 148 66 2020-12-0217:16 2021-02-2413:21 2021-03-02 19:53 A
B modeljson 93 82 2021-03-021%:53 2021-03-0219:53 2021-03-02 19:53 A

<

0 object(s) selected

model.json configuration file

It has the following structure:

model.json
{
"nmodel _type": "textcat",
"train_config": {
"single_|label": true,
"iterations": 5
}
}

® model_type (string) - for classification model it should be always "textcat" value

® train_config (object)
® single_label (boolean) - specify if one document on out training set can have multiple classes (so multi-classes model

will be trained)
® jterations (integer) - with each iteration model updates weights. Default value is 30

After you click "TRAIN" button on confirmation dialog - wait until model training is finished and your model becomes with status
"Ready". You can find the details on Machine Learning Models page:
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n EasyRPA

2 Automation Processes
Runs Management
{© schedules

[&)] Datastores

@ Secret Vault

%  MNode Management

B workspace

ML Machine Leaming

§63 Adminisiration

° Models

Filter by text

Q. incoming documents.classiici X %) Refresh

O
O

Name

incoming_documents_classification

Description

End to end example
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Version

Status

@ Ready

EN

@ ©

IMPORT MODEL TRAIN MODEL



(v. 2.2) Develop Automation Process (Classification)
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(v. 2.2) Step 1. Prepare input documents (Classification)

This step is completely the same as for Information Extraction: (v. 2.2) Step 1. Prepare input documents (IE)

Code example

In the same way, as in Information Extraction step, we're going to implement EasyRPA Storage scanning for new incoming invoices.

Also Automation Process looks the same except package names, AP name and configs:

InvoiceClassificationSample.java

package eu. i bagroup. sanpl es. cl assi fication. task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. sanpl es. cl assification.task. Getl ncom ngl nvoi ces;
inport | ombok. extern.slf4j.SIf4j;

@\pMdul eEntry(name = "I nvoi ced assificati onSanpl e")
@l f 4j
public class Invoiced assificationSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put inconi ngl nvoi cesResult = execute(getlnput(), GCetlncomni nglnvoices.class).get();
return doNot CareOf Resul t ();

And Task by itself which scan all PDF files from specific folder in file storage and then move it to different working folder:

GetIncominglnvoices.java

package eu. i bagroup. sanpl es. cl assi fication.task;

i mport eu.ibagroup. easyrpa. engi ne. annotati on. Afterlnit;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput ToQut put ;
i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Qut put ;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. utils.storage. StorageManager;

i nport eu.ibagroup. sanpl es. cl assification. ExportConstants;

i mport eu.ibagroup. sanpl es. cl assification. PropertyConstants;
i mport | onbok. extern.slf4j.Slf4j;

i nport org.apache. commons.io. Fil enaneltils;

inport javax.inject.Inject;
inport java.io.|COException;
import java.io.lnputStream
inport java.util.Arraylist;
import java.util.List;

@\pTaskEntry(name = "Get Documents from Storage")
@l f 4j

@ nput ToCQut put

public class Getlncom ngl nvoices extends ApTask {

@ nj ect
private StorageManager storageManager;

@out put (Export Const ant s. | N\VO CE_DOCUMENT_S3_PATHS_LI ST)
private List<String> invoi cesS3Pat hsList = new ArraylList<>();
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private String s3Bucket;
private String s3Fol der ToScan;

private String ocr S3Wor kBucket ;
private String ocrS3Wr kFol der;

@fterlnit
public void init() {
s3Bucket = get ConfigurationService().getConfiguration().get(PropertyConstants.S3_BUCKET);

s3Fol der ToScan = get Confi gurationService().getConfiguration().get(PropertyConstants. S3_FOLDER TO SCAN);

ocr S3Wor kBucket = get ConfigurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_BUCKET) ;
ocr S3Wor kFol der = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_FOLDER) ;
}

@verride
public void execute() throws Exception {
List<String> fil esPathLi st = storageManager.|istFiles(s3Bucket, s3FolderToScan, ".*\\.pdf");
log.info("There're {} docunment(s) found to process on S3 bucket '{}" in folder '{}'", filesPathList.
size(), s3Bucket, s3Fol der ToScan);
for (String s3Path : filesPathList) {
String newS3Path = noveFil e(s3Bucket, s3Path, ocrS3WorkBucket, ocrS3Wor kFol der);
i nvoi cesS3Pat hsLi st. add(newS3Pat h) ;

}

private String noveFile(String s3SourceBucket, String s3SourceFilePath, String s3DestBucket, String
s3Dest Fol der) throws | OException {
String fileName = Filenameltils. get Name(s3Sour ceFi | ePath);
String resultS3Path = s3Dest Folder + "/" + fileName;
copyFi | e(s3Sour ceBucket, s3SourceFilePath, s3DestBucket, resultS3Path);
st or ageManager . del et eFi | e( s3Sour ceBucket, s3SourceFil ePath);
return resul t S3Pat h;

}

private void copyFile(String s3SourceBucket, String s3SourceFilePath, String s3DestBucket, String
s3Dest Fi | ePat h) throws | OException {
try(lnputStream fil el nput Stream = st orageManager . get Fi | e(s3Sour ceBucket, s3SourceFilePath)) {
st or ageManager . upl oadFi | e(s3Dest Bucket, s3DestFilePath, filelnputStrean);

}

PropertyConstants.java
package eu. i bagroup. sanpl es. cl assification;
public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.fol der_to_scan";

String OCR_S3_WORK_FOLDER = "ocr.s3_work_fol der";
String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

ExportConstants.java
package eu. i bagroup. sanpl es. cl assification;

public interface ExportConstants {
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String | NVO CE_DOCUVENT S3_PATHS LI ST = "1 NVO CE_DOCUMENT _S3_PATHS_ LI ST";

apm_run.properties
# EasyRPA Cient Configuration File
s3. bucket =cl assi fi cation-sanple

s3. fol der _to_scan=i nconi ng_i nvoi ces

ocr.s3_wor k_bucket =dat a
ocr.s3_wor k_f ol der=i nconi ng_i nvoi ces_wor k_f ol der
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(v. 2.2) Step 2. Digitize documents using OCR
(Classification)

This step is completely the same as for Information Extraction: (v. 2.2) Step 2. Digitize documents using OCR (IE)

Code example

Automation Process until this step looks the same as for Information Extraction except package names, AP name and configs:

AP class:

InvoiceClassificationSample.java

package eu. i bagroup. sanpl es. cl assification;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. utils. Conpl et abl eFut ures;

i nport eu.ibagroup. sanpl es. cl assification.task. Getlncom ngl nvoi ces;

i mport eu.ibagroup. sanpl es. cl assi fication.task. Preparel nput For Ccr Task;
inport | ombok. extern.slf4j.SIf4j;

import java.util.Arraylist;
inport java.util.List;
import java.util.concurrent. Conpl etabl eFuture;

@\pModul eEntry(name = "I nvoi ced assi ficationSanpl e")
@ f 4j
public class InvoiceC assificationSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put inconi ngl nvoi cesResult = execute(getlnput(), Getlnconi nglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ant s.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f (i nvoi ceDocunment S3Pat hLi st.size() > 0) {
for(String docunment S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ant s. | NVO CE_DOCUVENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e( docurrent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.t henConpose( execut e( Ocr Task. cl ass) ) ;

i nvoi ceProcessi ngExecuti ons. add( si ngl el nvoi ceProcessi ngExecuti on);
}
Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();

} else {
log.info("No invoices for processing found");

}

return doNot CareOf Resul t ();

New class which prepare an input for OCR task:

PreparelnputForOcrTask.java
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package eu.ibagroup. sanpl es. cl assification.task;

i mport eu.ibagroup. easyrpa. engi ne. annotati on. *;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. engi ne. task. ocr. Ccr For mat s;

i nport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr TaskDat a;

i mport eu.ibagroup. easyrpa.utils. M TaskUtils;

i nport eu.ibagroup. sanpl es. cl assification. Export Constants;

i mport eu.ibagroup. sanpl es. cl assi fication. PropertyConstants;
inport | ombok. extern.slf4j.SIf4j;

import java.util.*;

@\pTaskEntry(name = "Prepare |nput For OCR Task")
@5l f 4j
@ nput ToQut put
public class Preparel nput For Ccr Task extends ApTask {
private static final String OCR_TASK_ CONFI GURATI ON_WORK_S3_BUCKET_KEY = "documents_bucket";
private static final String OCR_TASK CONFI GURATI ON_TESSERACT_OPTI ONS_KEY = "t esseract Opti ons";
private static final String OCR_TASK_ CONFI GURATI ON_| MAGE_MVAG CK_OPTI ONS_KEY = "i mageMagi ckOpti ons";
private static final List<String> OCR OUTPUT_FORVATS = Arrays. asLi st (CcrFormats. TEXT, CcrFormats. HOCR,
Ccr For mat s. JSON, Ccr For mats. | MAGE) ;

@ nput ( Export Const ant s. | N\VO CE_DOCUVENT_S3_PATH)
private String docunent S3Pat h;

@out put (Ccr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskDat a;

private String ocr S3Wr kBucket ;
private String ocrTesseract Options;
private String ocrlmageMagi ckOpti ons;

private Map<String, Object> ocrConfiguration = new HashMap<>();

@fterlnit
public void init() {
ocr S3Wor kBucket = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_BUCKET) ;
ocr Tesseract Opti ons = get Configurati onService().getConfiguration().get(PropertyConstants.
OCR_TESSERACT_OPTI ONS) ;
ocr |l negeMagi ckOpti ons = get Confi gurati onService().getConfiguration().get(PropertyConstants.
OCR_| MAGE_MAG CK_OPTI ONS) ;

ocr Confi gurati on. put (OCR_TASK_CONFI GURATI ON_WORK_S3_BUCKET_KEY, ocr S3Wr kBucket ) ;
ocr Confi gurati on. put (OCR_TASK_CONFI GURATI ON_TESSERACT_OPTI ONS_KEY, M TaskUW il s.readObj ect FronString
(ocr Tesseract Opti ons, Arraylist.class));
ocr Confi guration. put (OCR_TASK_CONFI GURATI ON_| MAGE_MAG CK_OPTI ONS_KEY, M TaskUtils.readOhject FronBtring
(ocrl mageMagi ckOptions, ArraylList.class));
}

@verride
public void execute() throws Exception {
log.info("Prepare input for docunent in '{}' with ocr task with configuration: {}", docunent S3Pat h,
ocr Confi guration);

ocr TaskDat a = new Ccr TaskDat a() ;
ocr TaskDat a. set Docunent Locat i on( document S3Pat h) ;

ocr TaskDat a. get For mat s() . addAl | (OCR_OUTPUT_FORNATS) ;
ocr TaskDat a. set Confi gurati on(ocr Confi guration);

PropertyConstants.java
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package eu.ibagroup. sanpl es. cl assification;

public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.folder_to_scan";
String OCR_S3_WORK_FOLDER = "ocr.s3_work_fol der";
String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

String OCR_TESSERACT_OPTIONS = "ocr.tesseract _options";
String OCR_| MAGE_MAGQ CK_OPTIONS = "ocr.inmage_nagi ck_options";

ExportConstants.java

package eu. i bagroup. sanpl es. cl assification;

public interface ExportConstants {

String | NVO CE_DOCUMENT S3_PATHS LI ST = "I NVOl CE_DOCUMENT S3_

String | NVO CE_DOCUMENT_S3_PATH = "1 NVO CE_DOCUMENT_S3_PATH";

apm_run.properties

# EasyRPA Cient Configuration File
s3. bucket =cl assi ficati on-sanpl e
s3. fol der _t o_scan=i ncom ng_i nvoi ces

ocr. s3_wor k_bucket =dat a
ocr. s3_wor k_f ol der =i nconi ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psnt,"3","--o0ent,"3","--dpi
ocr. i mage_nagi ck_options=["-resanple", "450", "-density", "350",
al pha" , "flatten"]
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(v. 2.2) Step 3. Apply and execute ML model
(Classification)

This step is completely the same as for Information Extraction: (v. 2.2) Step 3. Apply and execute ML model (IE)

Code example

Automation Process until this step looks the same as for Information Extraction except package names, AP name and configs:

InvoiceProcessingSample.java

package eu. i bagroup. sanpl es. cl assification;

i nport eu.ibagroup. easyrpa. engi ne. annot at i on. ApModul eEntry;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M Task;

i mport eu.ibagroup. easyrpa. engi ne. task. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. utils. Conpl et abl eFut ures;

i mport eu.ibagroup. sanpl es. cl assification.task. Getlncom ngl nvoi ces;

i nport eu.ibagroup. sanpl es. cl assification.task. Preparel nput For M Task;
i mport eu.ibagroup. sanpl es. cl assi fication.task. Preparel nput For Ccr Task;
inport | ombok. extern.slf4j.SIf4j;

inmport java.util.Arraylist;
import java.util.List;
import java.util.concurrent. Conpl etabl eFuture;

@\pModul eEntry(name = "I nvoi ced assi ficationSanpl e")
@ f 4j
public class InvoiceC assificationSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put incomi ngl nvoi cesResult = execute(getlnput(), Cetlncom nglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ant s.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f (invoi ceDocunment S3Pat hLi st.size() > 0) {
for(String docunment S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ant s. | NVO CE_DOCUVENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.t henConpose( execut e( Ccr Task. cl ass))
.t henConpose( execut e( Prepar el nput For M Task. cl ass))
.thenConpose( execut e(M Task. cl ass));

i nvoi ceProcessi ngExecut i ons. add( si ngl el nvoi ceProcessi ngExecuti on);

}

Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();
} else {
log.info("No invoices for processing found");

}

return doNot CareOf Resul t ();

Code of PreparelnputForMIiTask:
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PreparelnputForMITask.java

package eu. i bagroup. sanpl es. cl assi fication.task;

i mport
i mport
i nport
i mport
i mport
i nport
i mport
i mport
i mport
i mport

i mport
i mport
i nport

eu
eu
eu
eu
eu
eu
eu
eu
eu

. i bagroup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagroup.
| onbok. extern. sl f4j.

easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
sanpl es.
sanpl es.

java. util.HashMap;
java.util. Mp;
java.util.UU D

engi
engi
engi
engi
engi
engi

ne.
ne.
ne.
ne.
ne.
ne.

annot ati on. *;

apfl ow. ApTask;

task. m . M Task;

task. m . M TaskDat a;

t ask. ocr. Ccr Task;

t ask. ocr. Ccr TaskDat a;

utils.M TaskUils;

cl assi fication. Export Const ants;
classification. PropertyConstants;
Sl f4j;

@\pTaskEntry(name = "Prepare input for M. Task")

@l f 4

@ nput ToCQut put
public class Preparel nput For M Task extends ApTask {

private static final

@ nput ( Ccr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskQut put ;

@ nput ( Export Const ant s. | N\VO CE_DOCUVENT_S3_PATH)

private String docunent S3Pat h;

@ut put (M Task. M._TASK_DATA KEY)

private M TaskData m TaskDat a;

private String nodel Nane;
private String nodel Version;

private String docunentld;

private Map<String,

@fterlnit
public void init() {
nodel Nane

}

Qbj ect> m Configuration = new HashMap<>();

String M._TASK_CONFI GURATI ON_WORK_S3_BUCKET_KEY = "docunents_bucket";

get Confi gurati onService().get(PropertyConstants. CLASSI FI CATI ON_MODEL_NAME) ;
nodel Versi on = get Confi gurati onService().get(PropertyConstants. CLASSI FI CATI ON_MODEL_VERSI QN) ;

document I d = UUID. randomJUl D() . toString();

String ocr S3Wr kBucket
OCR_S3_WORK_BUCKET) ;
m Confi guration. put (M._TASK_CONFI GURATI ON_WORK_S3_BUCKET_KEY, ocr S3Wor kBucket ) ;

@verride

public void execute() {

= get Confi gurationService().getConfiguration().get(PropertyConstants.

log.info("Creating M. task input for document |ocated at '{}' with assigned id '{}
docunent 1 d) ;

m TaskDat a

= new M TaskDat a() ;

m TaskDat a. set Model Nane( nodel Nane) ;

m TaskDat a. set Model Ver si on( nodel Ver si on) ;

m TaskDat a. set Confi gurati on(m Configuration);

M TaskUW il s. prepareC M Task(document | d, nl TaskData, ocrTaskQutput);
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PropertyConstants.java

package

public i
Stri
Stri

Stri
Stri
Stri
Stri

eu. i bagroup. sanpl es. cl assification

nterface PropertyConstants {
ng S3_BUCKET = "s3. bucket"
ng S3_FOLDER TO SCAN = "s3.fol der_to_scan”

ng OCR_S3_WORK FOLDER = "ocr.s3_work_folder";

ng OCR_S3_WORK _BUCKET = "ocr.s3_work_bucket"

ng OCR_TESSERACT_COPTI ONS = "ocr.tesseract _options"

ng OCR_|I MAGE_MAG CK_OPTIONS = "ocr.i mage_nagi ck_opti ons”

String CLASSI FI CATI ON_MODEL_NAME = "cl assi ficati on_nodel . nanme"
String CLASSI FI CATI ON_MODEL_VERSI ON = "cl assi fi cati on_nodel . versi on"

ExportConstants.java

package

public
Stri
Stri

eu. i bagroup. sanpl es. cl assification

nterface ExportConstants {
ng | NVO CE_DOCUMENT_S3_PATHS LI ST = "1 NVO CE_DOCUMENT_S3_PATHS_LI ST";
ng | NVO CE_DOCUMENT_S3_PATH = "1 NVO CE_DOCUMENT_S3_PATH';

apm_run.properties

# EasyRPA dient Configuration File
s3. bucket =i e-sanpl e
s3. fol der _t o_scan=i ncom ng_i nvoi ces

ocr. s3_wor k_bucket =dat a
ocr.s3_wor k_f ol der =i ncom ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psnf,"3","--0enf,"3","--dpi", "800"]

ocr. i mage_magi ck_options=["-resanple", "450", "-density", "350", "-quality", "100"
al pha" "flatten"]

cl assi ficati on_nodel . name=i ncom ng_docunent s_cl assi fication

classifi

cation_nodel . version=1.0
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(v. 2.2) Step 4. Read ML output and route documents
to Human Task (Classification)

To read the ML output data you should get value by "ml.task.data" key from TaskOutput object. It contains MITaskData object, which
contains result data, so you can the final category and its score.

There is special method MITaskUtils.createCIHtOutputMap(miTaskData) which transform classification ML output to Map:

M TaskDat a m TaskDat aCut put = previ ousTaskSt epQut put . get (M Task. M._TASK_DATA_KEY, M TaskDat a. cl ass);
Map classificationResult = M TaskUtils. createC Ht Qut put Map(m TaskDat aQut put) ;

String resultCategory = ((List)classificationResult.get("categories")).get(0).toString();
Doubl e result Score = (Double) ((Mp)classificationResult.get("scores")).get(resultCategory);

Also usually if result category was classified with not enough confidence, we decide to send document to Human Task. You can read
more about how to send document to Human task.

Basically to send document to Human Task you need to prepare special input for embedded HumanTask class. Input should contains Hu
manTaskData object under "human.task.data" key in input.

Code example

In the AP class we add additional function which is asynchronously executed and it reads output from ML step. If result category score
is lower than confidence threshold (in our case 30%), we asynchronously execute Human Task. If category classified with enough
confidence - we do nothing (we return already completed Completable Future with output from previous step):

InvoiceClassificationSample.java

package eu. i bagroup. sanpl es. cl assification;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf| ow. Aphodul e;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. TaskQut put ;

i nport eu.ibagroup. easyrpa. engi ne. t ask. ht. HumanTask;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M Task;

i nport eu.ibagroup. easyrpa. engi ne. task. nl . M TaskDat a;
i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. utils. Conpl et abl eFut ures;

i nport eu.ibagroup. sanpl es. classification.task.*;

i mport | onbok. extern.slf4j.Slf4j;

inport java.util.Arraylist;

import java.util.List;

import java.util.Map;

inmport java.util.concurrent. Conpl etabl eFuture;

@\pModul eEntry(name = "I nvoi ced assi ficationSanpl e")
@l f 4j
public class InvoiceC assificationSanpl e extends ApMdul e {
private static final Double CLASSIFI CATI ON_CONFI DENCE_THRESHOLD = 0. 3;

public TaskQutput run() throws Exception {
TaskQut put incom nglnvoi cesResult = execute(getlnput(), Getlncom nglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ants.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f(invoi ceDocunent S3Pat hLi st.size() > 0) {
for(String docunent S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ant s. | NVO CE_DOCUVENT_S3_PATH, docunent S3Pat h) ;
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Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =

execut e(docunent Processi ngl nput ,

.thenConpose(execut e( Ccr Task. cl ass))
.thenConpose( execut e( Prepar el nput For M Task. cl ass))
.thenConpose( execut e(M Task. cl ass))

.thenConpose( previ ousTaskSt epQut put -> {

M TaskDat a m TaskDat aCut put

M._TASK_DATA_KEY, M TaskDat a. cl ass);

creat ed Ht Qut put Map( m TaskDat aCut put ) ;

classificationResult.get("categories")).get(0).toString();

classificationResult.get("scores")).get(resultCategory);

CLASSI FI CATI ON_CONFI DENCE_THRESHOLD) {

(previ ousTaskSt epQut put ,

(execut e( HumanTask. cl ass) ) ;

Pr epar el nput For HumanTask. cl ass)

conpl et edFut ur e( pr evi ousTaskSt epQut put ) ;

}

K

= previousTaskSt

Map cl as

String r

Doubl e r

Pr epar el nput For Ccr Task. cl ass)

epQut put . get (M Task.

sificationResult = M TaskUWils.

esul t Cat egory = ((List)

esul t Score = (Double) ((Mp)

if(resultScore <

} else {

return execute

.t henConpose

return Conpl et abl eFuture.

i nvoi ceProcessi ngExecut i ons. add( si ngl el nvoi ceProcessi ngExecuti on);

}

Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();

} else {

log.info("No invoices for processing found");

}

return doNot CareOf Resul t ();

To send document to Human Task, we add additional step which is responsible for preparing input data for it. Additionally we special
boolean variable to output which helps on next steps to identify if record was processed by Human or not.

PreparelnputForHumanTask.java

package eu. i bagroup. sanpl es. cl assi fication.task;

i mport
i mport
i nport
i mport
i mport
i mport
i mport
i npor t
i mport
i mport
i nport
i mport
i mport
i mport

i npor t
i mport

eu. i bagr oup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagr oup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagr oup. easyr pa.
eu. i bagr oup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagr oup. easyr pa.
eu. i bagroup. easyr pa.
eu. i bagroup. sanpl es.
eu. i bagr oup. sanpl es.
| onbok. extern. sl f4j.
org. apache. commons. i

javax.inject.|nject;
java.util. Mp;

engi
engi
engi
engi
engi
engi
engi
engi

ne.
ne.
ne.
ne.
ne.
ne.
ne.
ne.

annot ati on. *;

apf | ow. ApTask;

t ask. ht. HumanTask;

t ask. ht . HumanTaskDat a;
task.m . M Task;

task. m . M TaskDat a;

t ask. ocr. Ccr Task;

t ask. ocr. Ccr TaskDat a;

utils.M TaskUils;

utils. storage. St orageManager;

cl assification. Export Constants;
classification. PropertyConstants;
Sl f4j;
o. Fil enanelti | s;

@\pTaskEntry(nane = "Prepare Human Task")

@l f 4

@ nput ToCQut put
public class Preparel nput For HuimanTask extends ApTask {
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@ nj ect
private StorageManager storageManager;

@ nput (Ccr Task. OCR_TASK_DATA_KEY)
private OcrTaskData ocr TaskCQut put ;

@ nput (M Task. M._TASK_DATA_KEY)
private M TaskData m TaskQut put ;

@ nput ( Export Const ant s. | N\VO CE_DOCUVMENT_S3_PATH)
private String docunent S3Pat h;

@ut put (HumanTask. HUMAN_TASK_DATA_KEY)
private HumanTaskDat a humanTaskDat a;

@ut put ( Export Const ant s. DOCUMENT_PROCESSED_BY_HUMAN)
private bool ean docunent ProcessedByHuman = true;

private String ocr S3Wr kBucket ;
private String docunent Type;

@fterlnit
public void init() {
ocr S3Wor kBucket = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_BUCKET) ;
docunent Type = get Confi gurationService().getConfiguration().get(PropertyConstants. DOCUVMENT_TYPE) ;
}

@verride
public void execute() throws Exception {
String docunentNane = Fil enaneUtil s. get Nane(docunent S3Pat h) ;
log.info("Creating human task for docunment {} w th docunent type {}", docunmentNane, docunentType);

humanTaskDat a = new HumanTaskDat a() ;
humanTaskDat a. set | nput Json(M TaskUti | s. creat eC Ht | nput Map( ocr TaskQut put, storageManager,
ocr S3Wor kBucket) ) ;
humanTaskDat a. set Qut put Json(M TaskUti | s. creat eCl Ht Qut put Map(m TaskCQut put) ) ;

humanTaskDat a. set Nane( docunent Nane) ;
humanTaskDat a. set Docunent Type( docunent Type) ;
humanTaskDat a. set Descri pti on("I| nvoi ce Docunent:

+ docunent Nane) ;

log.info("Sending task into workspace {} ", humanTaskData);

PropertyConstants.java

package eu.ibagroup. sanples.ie;

public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.folder_to_scan";

String OCR _S3_WORK _FOLDER = "ocr.s3_work_fol der";

String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

String OCR_TESSERACT_COPTIONS = "ocr.tesseract _options";
String OCR_| MAGE_MAG CK_OPTI ONS = "ocr.inmage_nagi ck_options";

String | E_MODEL_NAME = "ie_nodel . nane";
String | E_MODEL_VERSION = "ie_nodel . version";

String DOCUMENT_TYPE = "docunent _type";
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ExportConstants.java

package eu. i bagroup. sanpl es. cl assification;

public interface ExportConstants {
String | NVO CE_DOCUMENT_S3_PATHS LI ST = "I NVO CE_DOCUMENT_S3_PATHS LI ST";
String | NVO CE_DOCUMENT_S3_PATH = "| N\VO CE_DOCUVENT_S3_PATH';
St ring DOCUMENT_PROCESSED BY_HUMAN = " DOCUMENT_PROCESSED_BY_ HUMAN';

apm_run.properties

# EasyRPA dient Configuration File
s3. bucket =cl assi fi cati on-sanpl e
s3. fol der _t o_scan=i ncom ng_i nvoi ces

ocr. s3_wor k_bucket =dat a
ocr.s3_wor k_f ol der =i ncom ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psnf,"3","--0enf,"3","--dpi", "800"]
ocr. i mage_magi ck_options=["-resanple", "450", "-density", "350", "-quality", "100", "-background"
al pha" , "flatten"]

cl assi ficati on_nodel . nanme=i ncom ng_docunent s_cl assi fication
cl assification_nodel . version=1.0

docunent _t ype=l ncom ng Docunents O assification
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(v. 2.2) Step 5. Process extraction result (Classification)

After document is classified by ML or with help from Human, usually in business processes we route the documents to different flow
depends on category.

The main goal of this step is to demonstrate how we get extracted category depends on classification result source (ML or Human
Task).

As we have a special boolean output variable which we added on previous step, we can easily determine if document processed by
Human or ML, so depends on that there're different ways to extract result:

i f (docunent ProcessedByHuman) {
resul t Category = ((List)humanTaskQut put. get Qut putJson().get("categories")).get(0).toString();
resul tScore = 1d; //confidence is 100% as it was processed by hunan

} else {
Map cl assificationResult = M TaskUtils. created Ht Qut put Map(m TaskQut put) ;

resul t Category = ((List)classificationResult.get("categories")).get(0).toString();
resul t Score = (Double) ((Map)classificationResult.get("scores")).get(resultCategory);

Code example

The final AP code is:

InvoiceClassificationSample.java

package eu. i bagroup. sanpl es. cl assification;

i nport eu.ibagroup. easyrpa. engi ne. annot at i on. ApModul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. Taskl nput ;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyr pa. engi ne. t ask. ht . HunanTask;

i nport eu.ibagroup. easyrpa. engi ne. task. m . M Task;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M TaskDat a;
i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i nport eu.ibagroup. easyrpa.utils. Conpl etabl eFut ures;

i mport eu.ibagroup.easyrpa.utils. M TaskUtils;

i mport eu.ibagroup. sanpl es. cl assi fication.task.*;

i nport | onmbok. extern.slf4j.SIf4j;

import java.util.Arraylist;

import java.util.List;

import java.util.Map;

inport java.util.concurrent. Conpl etabl eFuture;
import java.util.function. Function;

@\pMbdul eEntry(nanme = "I nvoi ced assi ficationSanpl e")
@l f 4j
public class InvoiceC assificationSanpl e extends ApMdul e {
private static final Doubl e CLASSIFI CATI ON_CONFI DENCE_THRESHOLD = 0. 3;

public TaskQutput run() throws Exception {
TaskQut put incomi nglnvoi cesResult = execute(getlnput(), Getlncom nglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Constants.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskCQut put >> i nvoi cePr ocessi ngExecutions = new ArraylList<>();
i f(invoiceDocunent S3Pat hLi st.size() > 0) {
for(String docunent S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ant s. | NVO CE_DOCUVENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
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.t henConpose( execut e( Ccr Task. cl ass))

.t henConpose( execut e( Prepar el nput For M Task. cl ass))
.t henConpose(execut e(M Task. cl ass))

.t henConpose( processAndRout eM TaskResul t ())
.thenConpose(execut e( Prepar eResul t. cl ass));

i nvoi ceProcessi ngExecut i ons. add( si ngl el nvoi ceProcessi ngExecuti on);
}
Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();
} else {
log.info("No invoices for processing found");

}

return doNot CareOf Resul t ();
}

private Function<TaskQutput, Conpl et abl eFuture<TaskQut put >> processAndRout eM TaskResult () {
return previousTaskSt epQut put -> {
M TaskDat a m TaskDat aCut put = previ ousTaskSt epQut put . get (M Task. M._TASK_DATA_KEY, M TaskDat a. cl ass);
Map cl assificationResult = M TaskUtils. created Ht Qut put Map(m TaskDat aCut put) ;

String resultCategory = ((List)classificationResult.get("categories")).get(0).toString();
Doubl e result Score = (Double) ((Mp)classificationResult.get("scores")).get(resultcCategory);

if(resultScore < CLASSI FI CATI ON_CONFI DENCE_THRESHOLD) {
return execute(previousTaskSt epQut put, Preparel nput For HunanTask. cl ass)
.t henConpose( execut e( HumanTask. cl ass) ) ;
} else {
return Conpl et abl eFut ur e. conpl et edFut ur e( pr evi ousTaskSt epQut put ) ;
}
b

Final PrepareResult step, it generates an output with final text:

PrepareResult.java

package eu. i bagroup. sanpl es. cl assi fication.task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput ToQut put ;
i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Qut put ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyr pa. engi ne. t ask. ht . HumanTask;

i nport eu.ibagroup. easyr pa. engi ne. t ask. ht . HumanTaskDat a;

i nport eu.ibagroup. easyr pa. engi ne. task.nl . M Task;

i mport eu.ibagroup. easyrpa. engi ne. task. ml . M TaskDat a;

i mport eu.ibagroup. easyrpa.utils. M TaskUtils;

i mport eu.ibagroup. sanpl es. cl assi fication. Export Const ants;
i mport | onbok. extern.slf4j.Slf4j;

i nport org.apache. commons.io. Fil enaneltils;

inport java.util.List;
inport java.util.Mp;

@\pTaskEntry(name = "Validate invoice data")
@ f 4j

@ nput ToCQut put

public class PrepareResult extends ApTask {

@ nput (val ue = Export Const ant s. DOCUVENT_PROCESSED BY_HUMAN, required = fal se)
private bool ean docunent ProcessedByHuman;

@ nput (val ue = HumanTask. HUMAN_TASK_DATA _KEY, required = fal se)
private HumanTaskDat a humanTaskCQut put ;

@ nput (val ue = M Task. M._TASK_DATA_KEY, required = fal se)
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private M TaskData ml TaskQut put ;

@ nput ( Export Const ant s. | N\VO CE_DOCUVMENT_S3_PATH)
private String docunent S3Pat h;

@out put (Export Const ant s. PROCESSI NG_RESULT)
private String processingResult;

@verride
public void execute() throws Exception {
String docunment Nane = Fil enaneUtil s. get Nane(docunent S3Pat h) ;
String resultCategory;
Doubl e resul t Scor e;
i f (document ProcessedByHuman) {

resul t Cat egory = ((List)humanTaskQut put. get Qut putJson().get("categories")).get(0).toString();

resultScore = 1d; //confidence is 100% as it was processed by human
} else {

Map cl assificationResult = M TaskUtils. created Ht Qut put Map(m TaskQut put);

resul t Category = ((List)classificationResult.get("categories")).get(0).toString();
resul t Score = (Double) ((Map)classificationResult.get("scores")).get(resultCategory);

}
processingResult = "C assification result: docunent '" + documentNanme +
resul tCategory + "' with confidence " + resultScore;

| 0g. i nfo(processi ngResult);

}

PropertyConstants.java

package eu.ibagroup. sanpl es. cl assification;

public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.fol der_to_scan";

String OCR_S3_WORK_FOLDER = "ocr.s3_work_fol der";

String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

String OCR_TESSERACT_CPTIONS = "ocr.tesseract _options";
String OCR_| MAGE_MAGQ CK_OPTI ONS = "ocr.inmage_nagi ck_options";

String CLASSI FI CATI ON_MODEL_NAME = "cl assi fi cati on_nopdel . nane";
String CLASSI FI CATI ON_MODEL_VERSI ON = "cl assi fi cati on_nodel . versi on";

String DOCUMENT_TYPE = "docunent _type";

ExportConstants.java

package eu. i bagroup. sanpl es. cl assification;

public interface ExportConstants {
String | NVO CE_DOCUMENT_S3_PATHS LI ST = " | NVO CE_DOCUMENT_S3_PATHS_LI ST";
String | NVO CE_DOCUMENT_S3_PATH = "1 NVO CE_DOCUVENT_S3_PATH";
String DOCUMENT_PROCESSED BY_HUMAN = " DOCUMENT_PROCESSED_BY_HUVAN';
String PROCESSI NG RESULT = "PROCESSI NG RESULT";

apm_run.properties

# EasyRPA Cient Configuration File
s3. bucket =cl assi fi cation-sanpl e
s3. fol der _t o_scan=i nconi ng_i nvoi ces

299

relates to category

+



ocr. s3_wor k_bucket =dat a
ocr. s3_wor k_f ol der =i nconi ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psnt,"3","--o0ent,"3","--dpi
ocr. i mage_nagi ck_options=["-resanple", "450", "-density", "350",
al pha" , "flatten"]

cl assi ficati on_nodel . nanme=i ncom ng_docunent s_cl assi fication
cl assification_nodel . version=1.0

docunent _t ype=I ncom ng Docunents Cl assification
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(v. 2.2) Information Extraction process

This article covers the end-to-end process of developing Information Extraction (IE) automation and contains 2 sections:

1. Setup Human Task and Train model in 3 steps
2. (v. 2.2) Develop Automation Process (IE) which use ML model in 5 steps

From the high-level perspective, the IE automation process looks like on the diagram below and it should process all records
asynchronously in parallel:
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\ 4

Send resulis

Analyze the document type to decide the next steps

Depends on the file format of your incoming documents, there're different ways we suggest working with it.

In the table below you may see 2 different suggested approaches:

® Machine Leamning - if you decided to go with this approach, you can continue following this guide.
® Rule-based - if you decided to go with a rule-based approach - you can skip the next steps of this guide and implement the
suggested way to extract valuable information from documents.

Document
file format

PDF

Suggest
approach

Machine
Learning

Comment

PDF documents can be categorized in three different types, depending on the way the file originated.
How it was originally created also defines whether the content of the PDF (text, images, tables) can be
accessed or whether it is “locked” in an image of the page.

1."True” or Digitally Created PDFs

Digitally created PDFs, also known as “true" PDFs, are created using software such as
Microsoft® Word, Excel® or via the “print” function within a software application (virtual
printer). They consist of text and images.

Both the characters in the text and the meta-information have an electronic character
designation. With ABBYY FineReader 14 you can easily search through these PDFs and select,
edit or delete text similar to how you would do that in other editable formats, such as
Microsoft® Word. The images in digitally created documents can be resized, moved, or deleted.

2. "Image-only” or Scanned PDFs

When scanning hard copy documents on MFPs and office scanners, or when converting a camera
image, jpg, tiff or screenshot into a PDF, the content is “locked” in a snapshot-like image. Such
image-only PDF documents contain just the scanned/photographed images of pages, without an
underlying text layer. Consequently, image-only PDF files are not searchable, and their text
usually cannot be modified or marked up. An “image-only” PDF can be made searchable by
applying OCR with which a text layer is added, normally under the page image.

3. Searchable PDFs

Searchable PDFs usually result through the application of OCR (Optical Character Recognition) to
scanned PDFs or other image-based documents. During the text recognition process, characters
and the document structure are analyzed and “read”. A text layer is added to the image layer,
usually placed underneath. Such PDF files are almost indistinguishable from the original
documents and are fully searchable. Text in searchable PDF documents can be selected, copied,
and marked up.
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Image

Excel

HTML

Plain Text

Other
formats

Machine
Learning

Rule-based

Rule-based

Machine
Learning

Processing pdf workflow depends on type of PDF. In case of Searchable (case 3) or "True" PDFs (case 1)
we can get content of the files using pdfbox apache library. "Image-only" PDFs (case 2) should go
through OCR step at first.

This type of documents usually comes as scans. Typical workflow for images is the following:

1. Make sure that an image has sufficient resolution (at least 300 dpi) and convert it if needed (using I
mageMagic library)
2. OCR step

Both approaches (ML and Rule-based) can be applied for this type of document, but generally it is much
easy to implement rules-based approach cause excel is structured document.
ML approach can be used if the customer has many different templates of excel documents.

Keep in mind that you should convert excel to html before sending the document to Manual Task
For html files we also can go with both approaches (ML and Rule-based).

Please be aware that if customer has well structured HTML format probably the best solution is to use
xpath to extract data from documents

Only in case of you don't know the structure of HTML, you should use ML approach. Usually it happens
when you need to extract the data from not auto generated email body by itself, as people write email
without any predefined template.

ML approach is preferred for this format, but rule-based also can be applied (for example we 100% sure
that invoice number is the first word in the document). Please note that plain text is the worth case for
the ML approach cause this format does not have any additional information (like html tags).

You may encounter other types of documents. Review the structure of the documents to make the right
decision on the use of the approach
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(v. 2.2) Step 1. Create new Document Type (IE)

To describe which fields you want to extract from document you should create new Document Type.

Document Type is a configuration which lets Human Task and ML model know the output fields you want to receive from the
document.

Each Document Type relates to some of the Human Task Type.

Human Task Type is a special small Web-application which can read and parse your Document Type configuration and it knows how to
display input documents.

EasyRPA provides 3 predefined Human Task Types:

® Information Extraction
® Document Classification
® Form

For the Information Extraction process we need to create Document Type which relates to the Information Extraction predefined
Human Task Type:

- EasyRPA wn @ @
o Human Task Types
A Automation Processes Filter by text
Q
Runs Management
Name Description ersion  Last Update <
@ Schedules
R Information Extraction Extracts valuable data (fields) from an incoming document  0.1.0 19.01.2021 10:35 2 1
Document Classification  Assign an incoming document to a specific category 0.1.0 19.01.2021 10:35 2 ]
Form Provides a configurable form for filling 0.1.0 190120211032 & §F

A MNode Management

E Workspace

L Machine Learning

3 Administration

* You're able to create your own Human Task Types for specific use-cases. You can read about at (v. 2.2) Create Human Task Type

When you open Information Extraction type there's a list of all document types are related to that Human Task Type, and you will also
see "CREATE NEW" button:

306



. Human Task Types / Information Extraction ?A @ ®
o Human Task Type Details ¢ Back tolist -
AGETNLERE  CREATE NEW

-~
Document Types Playground
7
Filter by text
Q
Q)
Name sl Description Last Update
Invoice EZE UC DEMO 19.01.2021 11:07 2 [ ]
@ Debit Node EZE UC DEMO 19.01.2021 11:07 2 [ ]
B S

You need to provide the name, description and settings for new Document Type.

Settings is a configuration in JSON format which has the structure as in example bellow:

{
"categories": [

{
"nane": "lnvoi ce Nunber",
"multiple": false

I

{
"nane": "Product Nane",
"multiple": true

.

{
"nane": "Product Price",
"multiple": true

I

{
"nane": "Total Amount",
"multiple": fal se

}

]
}

This setting contains list of "categories" items. Where each item contains:

® npame (string) - it serves as a key to receive data from Human Task output
® multiple (boolean) - shows if this field may have multiple values (uses when you have the list with details of some items in
your document, e.g. list of products)

The Document Type which is configured above will looks like on the following image:
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m EaSyRPA (20.0)1-27530/20-5NAP X = X

& C A Notsecure | 172.20.194.57/human-task-types/1014/playground -4 b‘l'l 0 @ = N . H
u EasyRPA Human Task Types / ¥ w @ ®
o Human Task Type Details « Back to list L ° Test data
/¥ Automation Processes T:
ask Input  ~
Document Types  Playground P!
- 20 B
2620 1. Invoice Number ~ “categories"
&Kol o
Kul_2 "multiple
il
lE]RElsswou i 2 |® Product Name IS
(&) patastores yiol | “name": "Product Name"
1562 "muleiplen: true
Factuur e s A
@ secret Vauit Venase 3. 1@ Product Price “name": "Product Price”
"multiple™: true
X Node Management [— 01082020 N
. p— "name": "Total Amount"
oy o0 4. Total Amount "multiple” e
[—— 12020
Asatal Mannder Pris Totml "readonly": true
ML Machine Learning - e 1 St |y e ek 2508 e A e & ST
Soormen saow 20 oL CRARRGE A Mimagesn
O N
Evinain wape 2005 e ©  emos exes
Ve et 40 e 3ts 2605
8 Adminisiration ~ oo sheep BRS GRAVENHAGE
Eunraion ipe 208220 g rn— ©  emss  enmes
Ve pacer - 40 Nlryomarioe 382t 2635
‘o, 58S GRAVERAGE
e | e e e emn essa TEST
o RS GRAVERAGE
= = Sororng 1 par ekt 0.0% 10 € oo Task Output  ~
- Nty cwr
aTwaow e I_D 3
R - [—— 0
Tasbeszy €17
Ay S —
SEND @ 28% + —

Access restriction for Document Type

Each Document Type can be restricted to be visible only for some group of people. It's useful when you need to let different teams
work only with document types they in charge of. E.g. your Insurance Department should have access to Insurance Claims document
type while Marketing Department should be able to see only Advertising Invoices document type.

There's the special "Security Access" link on your Document Type to configure the list of groups which have access to that Document
Type:

. Human Task Types / Information Extraction EX @ @

° Human Task Type Details < Backtolist -
ALGCIRIERE  CREATE NEW

Document Types Playground

o

@

Filter by text

Q

Mame L Description Last Update

Products invoice Example for documentation 19.01.2021 18:46 - []
@ Security Access I

invoice E2E UC DEMO (Do Not touch) 19.01.2021 11:07 r—— []
X debit_node E2E UC DEMO (Do Mot touch) 19.01.2021 11:07 2 B

ML
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It opens the Group Management for that particular Document Type where you can manage accesses:

- @ e

° Group Management (Products invoice DocumentType) 20 Srou sl oroups m

~

O Name Description
©

D NODE System NODE Build-in Group
e [J  SCHEDULER System SCHEDULER Build-in Group
@ D Marketing Department [ 1
A [J  DEVELOPER System Developer Build-in Group
E |:| ADMIN System Administrator Build-in Group
ML

Rows perpage: 10 v -50f 5
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(v. 2.2) Step 2. Collect and prepare training set (IE)

To prepare the Training Set which is used to train new ML model, you need to create new Document Set entity. Click Machine Learning
category Document Sets Create New:

u EasyRPA n @ ®
o Document Sets New Document Set X
CREATE NEW
/' Automation Processes Filter by text Name *
Q
Runs Management Description
Name Document Type ~ Document Proc: Description  Last Update
@© schedules Document Type *
Insurance invoices  invoice 1 |E Document Processor 18.01.2021 16:10 on & [ v
[©) Data Stores o _ Models
[ canadianTire debit_node IE Document Processor 04.01.2021 15:20 [ I A | -
Document Processor
@ secretvault
X Node Management Please, provide ZIP file

B workspace m

Settings *

ML Machine Learning ~

Document Sets

§8% Administration . Rows per page: 10 v -100f 10 CREATE

Then training set preparation contains the following steps:

Provide ZIP file

Select Document Type

Select Document Processor

Generate Document Input

Move documents to Human Task and tag them

Provide ZIP file

The main information of your training set is your documents. You need to put inside ZIP archive the set of your documents you want to
use to train new ML model.

(D By default EasyRPA supports processing of PDF and Images documents to train a model.

Your archive should looks like the following:
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C:\Users\User.DESKTOP-GS4MORNDesktoplinvoices.zip, — O *

File Edit View Favorites Tools Help

g = v owp w ¥ i

Add  Extract Test Copy Move Delete Info

¥ | Ch\Users\User.DESKTOP-GSANORNDesktophinvoices.ziph ~
MName Size Packed Size Modified Created Accessed Attributes Encrypted
5 i0F03d 7 af-c916-4FF7-b68.., | 126951 29018 2021-03-3014:28 A -
150d98ed-2f48-44ce-8f0... 150 282 95446 2021-03-30 14:28 A -
0509031a-0400-4478-81... 136 634 81500 2021-03-3014:27 A -
< >

0/ 3 object(s) selected

Select Document Type

Select Document Type created on the previous step. This Document Type contains information of how to display your documents on
Human Task for tagging and which output fields should be extract during the tagging and Machine Learning training.

Select Document Processor

Document Processor is a special process which includes preparation steps to display your documents on the Human Task.

To process PDFs and Images for Information Extraction, EasyRPA provides "IE Document Processor" which should be selected in our
case. This processor includes:

converting PDFs into images format

images improvements using ImageMagick scripts

sending images to OCR

sending documents with OCR response to Human Task

process Human Task response to convert results into Machine Learning input format

After you provided ZIP archive, selected Document Type and Document Processor, you can create document set.
All documents from your Document Set will be uploaded to File Storage.

If you open created Document Set, you can see the details of each document inside:
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u EasyRPA Document Sets / Invoices wn @ ®

° Documents ¢ Back tolist F Uplosd coouments Document Details X
A/ Automation Processes e
Details Documents .
0f037af.cO16-4f17.b689-dcsffada028f pdf B
Runs Management [T otes
5]
l ) mefresn Delete » Process  #% Options
(© scheduies
[s]
O neme Notes status
[&] patastores
8]
[J  ofo3d7af.co16-4ff7-6689-de6ffasaD28f pdf NEW 4
Q) secret vautt B
[ 0509031a-0400-4475-8189-beas7af46697 pdf NEW @
A Node Management it 7 4 57:2444/dat ent_set/ad653530-5016-43ef-38 1k e 3
[0  150d98e4-2148-44ce-8f05-07cbcd102che pdf NEW @& o - - B
Bl workspace ent_set/ad62a539-5¢1 6-4aef- %e: £5505-£22b-4037-6736-202472202 Iy
ML MachineLeaming  ~ OCRjson v
e Document Input v
Human Output  ~
£33 Adminisiration - Model Output v

As this Document Set is new, Document Input, Human Output and Model Output details are empty.

Generate Document Input

Document Input is an input data which comes as an input for Human Tasks. As mentioned before, Document Processor is responsible
for preparation of that input. To trigger Document Processor and to prepare Document Input, you should select "Re-process" action
from the action menu and then confirm the in appeared confirmation dialog:

Documents < Backtolist L Upload documents

Details Documents

(:; Refrash Delets P Process @ Options

Run on all documents

D Mame Motes
) Reprocess

[[]  ofosd7af-c916-4f7-be89-desffadan2ef. pdf O ©® executeMode i
[0 & MoveModelto Human

[[] 0509031a-0400-4478-8189-hea57af46697.pdf i
O B SendtoWorkspace

[0  150d98es-2f48-a4ce-8f05-07chcd102che. pdf 0J [ Generate ModelReport
O Prepare training set

PROCESS
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Please, confirm your action

Are you sure you want to start process with specified actions?

CANCEL SURE

Document Processor will start working. You can monitor it in Runs Management.
Wait until the status of all documents becomes "READY_FOR_TAGGING"

As the result you will see that "Document input" details are generated where you will find the input data from Human Task. This data
contains the result of OCR in an appropriate format:

W ot / Invoices @ @

© Documents & Backto list Document Details X

T Upload documents

Pad
Details  Documents
@ Fiter by text
Q ) Refresn Delete P Process £} Options
O neme Notes status
[0  ofo3d7af-c916-4f7-b689-dc6ffada028f. pdf READY_FOR_TAGGING @ B
@ OCRjson v
[0  0509031a-0400-4478-8189-heas7af46697 pdf READY_FOR_TAGGING =
Document Input  ~
- [J  150d98es-2fag-44ce-8f05-07chcd102che pdf READY_FOR_TAGGING @ N H
R L]
= S
IS “pages”
ML "idv: "page0”
” "properties”
"bbox
1
1
Rows per page: 10 v 3of3 UPDATE

Move documents to Human Task and tag them

The next step we need to tag the documents. This result of tagging will be used by ML algorithms to train a model.

To move your Document Set to Workspace and to let workers to tag them via Human Task you need to select "Send to Workspace"
action:
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. Document Sets [/ Invoices

° Documents « Backio list

Details Documents

Name Naote

o
w

0f03d7af-c916-4ff7-b689-dceffadan2sf pdf

@ @
<

a

0509031a-0400-4478-8189-bea57af46697 pdf

>
<]

150d98e4-2f48-44ce-8f05-07cbe4102che.pdf

ML

° Workspace
~ Filter by document types name
Qe X Y Refresh

Name
(O] v IE Sample Multi Classification 0
=] A IESample Inuoice s

Filter by text

9] Q @) retesn
X Name Priority Description

150d98e4-2f48-44ce-8f05-07cbcd1 02cbe.pdf. o Document tagging for 150d98e4-2f48-44ce-8f05-07cbc4102cbe pdf

0f03d7af-c916-4f7-b689-dcéffadal28f pdf o Document tagging for 0f03d7af-c916-4ff7-b689-dc6ffada028f pdf
ML 0509031a-0400-4478-8189-bea57af46697 pdf o Document tagging for 0509031a-0400-4478-8189-bea57af46697 pdf

Status

READY_FOR_TAI

READY_FOR_TA!

READY_FOR_TA!

In Prograss

Al

2o}
o
i

8 00O
@ ® @ 0

a 0o

? Upload documents

P Procsss @ Options

cuments
Re-process
Execute Model ]
Move Model to Human
a
J

Send to Workspace
Generate Model Report 1

Prepare training set

PROCESS

Creation Date

30.03.2021 18:50

30.03.2021 18:50

30.03.2021 18:50

@ @
Enable Gro D ent Type @)
0
0
- X
Status
@ Available [e4]
@ Available =
@ Available [e4]

* There's also an option to tag document without sending it to the Workspace. So you can click "Open Output" button next to the

status label inside you Document Set details:
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Status

TAGGING_BY_HUMAN

TAGGING_BY_HUMARN

TAGGING_BY_HUMARN

TAGGING_BY_HUMAN

TAGGING_BY_HUMARN

TAGGING BY HUMAN

You can start tagging document:

Debit Note Information Extraction

P Frocess £§3 Options

INVUIVE Iﬂ

N

N N N

Date July 16, 1973
Client emall deborah.romaguera@yahoo.com

Account number EZmJRFoHhMurSyGe

After document is tagged, "Human Output" details are generated for that particular document:

Shipment provided [J
BILLTO
Mr. Monica Monica McLaughlin
ADDRESS
North Anabelle, MN
84298
Port
Inesfurt
Burundi
Quantity Description Total
33 This date is not yet known $658.68
7 This date is not yet known $2,882.95
42 Identi rdered item as a GTIN| $10,243.38
53 Is that it is out of stock. $3,050.15
45 The item is a package of low-fat milk.| $20,329.65
SUM $37,164.81
TAX (20%) $7,432.96
TOTAL $44,597.77
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1. InvoiceNumber

3. | Products

4. |E Prices
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6. | Descriptions

7. TotalAmount




m Eer

/" Automation Processes
Runs Management
@© scneauies

[S] Dpata stores

@ secret Vautt

A Node Management
B workspace

ML Machine Leaming

Document Sets

3 Adminisiration

Document Sets / Invoices

@ Documents « Backtolist

Detals  Documents  APRun 1950 %
Filter by text
Q ) Refresh Delete
O veme
[0  o0fo3d7af-co16-4ff7-b689-dosffasan2sf pdf
[0  05002031a-0400-4478-8189-beas7af46697.pdf
[0  150d98ea2f48-44ce-8105-07che4102cbe pdf

Notes Status

TAGGED_BY_HUMAN

TAGGED_BY_HUMAN

TAGGED_BY_HUMAN

Rows perpage: 10 v -30f3

T Upload documents

P Process

8 Options

[V

Q@
Document Details X
4.57:8444 ent_set/ads e e (5]
ent_set/ad o 2e 22b-4d37- 24722¢ B
OCRjson +
Document Input v
Human Output  ~
rentities: o o

rindex

PDATE

To finish Training set preparation click Process Prepare training set and confirm your action with Process button:

- &
o0

R

@

@

@ [

ML

o4

Document Sets / SingleCLSF

Documents ¢ Backto list

Details Documents Runs

Filter by text

Q (:) Refresh
Name

doc00145720180117152206.pdf

doc00145820180117152240.pdf

O 0o 0o 0O O

J

Delete

8c714790-calf-11ea-a8b2-chbb447840d76 DNT6650274.pdf

8cBba3al-calf-11ea-a8b2-cbb447840d76 DNT6735171.pdf

After completing these actions you can proceed to model training.
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(v. 2.2) Step 3. Train ML model (IE)

After you prepared training set and tag all the documents, you can train your ML model.

Inside Document Set select Options Train Model
ning documents E @ ®'

& Upload documents

(:) Refresh Delete P FBrocess @3 Options
4 Export Document Set
hotes St O Clear Document Set

1 Train Model
0a362ac.pdf TAGGED_BY_HUMA

T Import Document Set
3d01ff13.pdf TAGGED_BY_HUMA /v Open Automation Process Runs
224dec5.pdf TAGGED_BY_HUMAN 4
14d7béec. pdf TAGGED_BY_HUMAN [
280c3af7.pdf TAGGED_BY_HUMAN 4
f377266.pdf TAGGED_BY_HUMAN 4
09c32c.pdf TAGGED_BY_HUMAN 4

Following dialog appears:
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Train Model

Mame *

ie_sample_invoice

Description

End to end example

You need to specify:

Model name

Model description

Model version

Attach ZIP file with configurations.

ZIP file with configurations should contains Model Training Configuration Files

CLOSE

TRAIN

Ch\Uzers\User. DESKTOP-GS4NORINDownloadstieziph - O s
File Edit View Favorites Tools Help
=]

0w v o w X i

Add  Extract Test Copy Move Delete Info
F | ¥ C\Users\User.DESKTOP-GS4NORMNDownloadsiezip\ v
Mame Size Packed Size Modified Created Accessed Attributes Encrypted
Eba se_model_patterns,json as7 201 2021-03-29 16:44 -
D{' labels.json 102 58 2021-03-29 16:44 -
[&f modeljsan 25 27 2021-03-29 16:44 -
B’ ocr_fixes,json 157 68 2021-03-29 16:44 -
B’ post_processing_rules,js... 454 134 2021-03-29 16:44 -
< >

model.json configuration file
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https://confluence.dc-iba.by/display/EAS/%28v.+2.2%29+Information+Extraction+Models#id-(v.2.2)InformationExtractionModels-ModelTrainingConfigurationFile

It has the following structure:

model.json
{

"nmodel _type": "ie"
}

® model_type (string) - for Information Extraction model it should be always "textcat" value

labels.json configuration file

It has the following structure:

model.json

{

"1 nvoi ceNunber": fal se,
"Bill To": false,

"Subtotal": false,
"Tax": false,
"Total ": false

post_processing_rules.json configuration file

It has the following structure:

model.json
[
{
"l abel": "Ilnvoi ceNunber",
"regex": [
"I nvoice # (...\\d{10})"
]
3
{
"l abel": "BillTo",
"regex": [
"BILL TO ([ a-zA-Z]+)"
]
b
{
"] abel": "Subtotal",
"regex": [
"SUM (...[$, . \\d]+)"
]
3
{
"l abel ": "Tax",
"regex": [
"TAX (... [$, . \\d]+)"
]
H
{
"l abel": "Total ",
"regex": [
"TOTAL (...[$,.\\d]+)"
]
}

]
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base_model_patterns.json configuration file

It has the following structure:

ocr_fixes.json

[
{

"l abel ": "kw nvoi ceNunber",

"id": "kw nvoi ceNunber",

"pattern": [
{ "TEXT": "lInvoice" },
{ "TEXT": { "REGEX': "“lnvoice.*$" } },
{ "TEXT": "#" }

]

1,

{

"l abel ": "kwBill To",

"id": "kwBill To",

"pattern": [
{ "TEXT": "BILL TO" },
{ "TEXT": { "REGEX': "~BILL TO*$" } }

]

1,

{

"l abel ": "kwSubtotal"

"id": "kwSubtotal",

"pattern": [
{ "TEXT": "SUM' },
{ "TEXT": { "REGEX': "ASUM*$" } },
{ "TEXT": "$" }

]

{

"| abel ": "kwrlax",

"id": "kwTlax",

"pattern": [
{ "TEXT": "TAX" },
{ "TEXT": { "REGEX': "ATAX.*$" } },
{ "TEXT": "$" }

]

h

h
{

"l abel": "kwTlotal",

"id": "kwrlotal ",

"pattern": [
{ "TEXT": "TOTAL" },
{ "TEXT": { "REGEX': "ATOTAL.*$" } },
{ "TEXT": "$" }

]

}

ocr_fixes.json configuration file

Now it is not used in the model configuration and has been moved to the OCR config section.

After you click "TRAIN" button on confirmation dialog - wait until model training is finished and your model becomes with status
"Ready". You can find the details on Machine Learning Models page:
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Q O @

3

ML

© Models

Filter by text

Q

0O 0 0O 0O 0 o o o

Name

easyrpaml_finext_model

test 1776

ie_sample_classification

ie_sample_multi_classification

ordinary_with_fixes_52_uni

ie_sample_invoice.

ie_sample_debit note

fresn

Description
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status

® Ready

® Ready

Ready

® Ready

Ready

® Ready

Ready

Rows per page

10~

h4

h4

17 0f7




(v. 2.2) Develop Automation Process (IE)
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(v. 2.2) Step 1. Prepare input documents (IE)

® Retrieve documents from the data source
® Upload documents to EasyRPA File Storage
® Code example

Retrieve documents from the data source

Basically, the Information Extraction process begins with the document retrieving step. Usually, the data source is a mailbox that you
need to scan to find emails using some search criteria, and attachments from those emails are your input data.

Below is the list of data source examples and suggestions on how to work with them.

Data Suggestions
Source
Emails in Depends on the protocol you can access the mailbox you need to use different libraries to scan it. The most popular 2
some protocols are:
mailbox
® IMAP

® Exchange

EasyRPA provides an Email Client utility that covers both protocols and can be used for scanning and sending emails.
You can scan emails using necessary search terms like some keyword in the subject, emails from a specific sender,
emails in the date range, etc.

Files from Sometimes you need to scan a specific folder in the network drive for some files to appear. There're 2 ways you can
Shared access the network folders:

Network

Folder 1. Using the Samba protocol client for Java (e.g. https://github.com/AgNO3/jcifs-ng).

2. You can map a network drive using the Windows feature (https://support.microsoft.com/en-us/windows/map-a-
network-drive-in-windows-10-29ce55d1-34e3-a7e2-4801-131475f9557d) so after that, you can access the
network folder in the same way as a local file system.

Files from It's a good option if you can agree with the business process operators to put target documents for processing into
EasyRPA file = EasyRPA file storage. Then you can scan it using the existing Storage Manager

storage

Files from It's also possible that you need to scan the FTP server to retrieve incoming documents. So you need to use some FTP
FTP client library for Java (e.g. Apache Commons Net).

Also pay attention, that sometimes FTP servers have a simple Web Ul interface, so you can access the files using
common HTTP Get requests.

Upload documents to EasyRPA File Storage

All documents you retrieve from the previous step you should upload into File Storage, because further in OCR and ML step you need
to work with URLs to documents, not documents by itself.

You can easily upload data into File Storage using embedded Storage Manager.

Code example

In our step-by-step example we're going to implement EasyRPA Storage scanning for new incoming invoices.

So Automation Process (AP) class will looks like the following:

InvoiceProcessingSample.java

package eu. i bagroup. sanples.ie;
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i nport eu.ibagroup. easyrpa. engi ne. annot at i on. ApModul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. sanpl es. i e.task. Getl ncomi ngl nvoi ces;

i mport | onbok. extern.slf4j.Slf4j;

@\pMdul eEntry(name = "I nvoi ceProcessi ngSanpl e")
@ f 4j
public class |nvoi ceProcessi ngSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put incom nglnvoi cesResult = execute(getlnput(), Getlncom nglnvoices.class).get();
return doNot CareOf Resul t ();

And Task by itself which scan all PDF files from specific folder in file storage and then move it to different working folder:

GetIncominglInvoices.java

package eu. i bagroup. sanpl es. i e.task;

i mport eu.ibagroup. easyrpa. engi ne. annotation. Afterlnit;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput ToQut put ;
i mport eu.ibagroup. easyr pa. engi ne. annot ati on. Qut put ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. easyrpa. utils.storage. StorageManager;

i mport eu.ibagroup. sanpl es. i e. Export Const ant s;

i nport eu.ibagroup.sanples.ie.PropertyConstants;

i mport | onbok. extern.slf4j.Slf4j;

i nport org.apache. commons.io. Fil enameUtils;

import javax.inject.l|nject;
import java.io.|CException;
import java.io.lnputStream
inmport java.util.Arraylist;
inport java.util.List;

@\pTaskEntry(name = "Get Docunments from Storage")
@l f 4j

@ nput ToCQut put

public class Getlncom nglnvoices extends ApTask {

@ nj ect
private StorageManager storageManager;

@ut put (Export Const ants. | N\VO CE_DOCUVENT_S3_PATHS_LI ST)
private List<String> invoicesS3PathsList = new ArrayList<>();

private String s3Bucket;
private String s3Fol der ToScan;

private String ocr S3Wr kBucket ;
private String ocr S3Wr kFol der;

@fterlnit
public void init() {
s3Bucket = get ConfigurationService().getConfiguration().get(PropertyConstants. S3_BUCKET);
s3Fol der ToScan = get Confi gurati onService().getConfiguration().get(PropertyConstants. S3_FOLDER TO SCAN);

ocr S3Wor kBucket = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_BUCKET) ;
ocr S3Wor kFol der = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_FOLDER) ;
}
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@verride
public void execute() throws Exception {
List<String> fil esPat hLi st = storageManager.|istFiles(s3Bucket, s3FolderToScan, ".*\\.pdf");
log.info("There're {} docunent(s) found to process on S3 bucket '{}' in folder '{}'", filesPathList.
si ze(), s3Bucket, s3Fol der ToScan);
for (String s3Path : filesPathList) {
String newS3Path = noveFil e(s3Bucket, s3Path, ocrS3WerkBucket, ocr S3WorkFol der);
i nvoi cesS3Pat hsLi st. add( newS3Pat h) ;

}

private String noveFile(String s3SourceBucket, String s3SourceFilePath, String s3DestBucket, String
s3Dest Fol der) throws | OException {
String fileName = FilenameUtils. get Name(s3Sour ceFil ePath) ;
String resultS3Path = s3DestFolder + "/" + fil eNane;
copyFi | e(s3Sour ceBucket, s3SourceFil ePath, s3DestBucket, resultS3Path);
st or ageManager . del et eFi | e( s3Sour ceBucket, s3SourceFil ePath);
return resul t S3Pat h;

}
private void copyFile(String s3SourceBucket, String s3SourceFilePath, String s3DestBucket, String
s3Dest Fi | ePath) throws | OException {

try(lnputStream fil el nput Stream = storageManager. get Fi | e(s3Sour ceBucket, s3SourceFilePath)) {
st or ageManager . upl oadFi | e(s3Dest Bucket, s3DestFilePath, filelnputStrean);

}

PropertyConstants.java

package eu. i bagroup.sanples.ie;
public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.fol der_to_scan";

String OCR_S3_WORK FOLDER = "ocr.s3_work_fol der";
String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

ExportConstants.java

package eu.ibagroup. sanples.ie;

public interface ExportConstants {
String | NVO CE_DOCUMENT_S3_PATHS LI ST = "1 NVO CE_DOCUMENT_S3_PATHS LI ST*;

}

apm_run.properties
# EasyRPA Cient Configuration File
s3. bucket =i e- sanpl e

s3. fol der _to_scan=i nconi ng_i nvoi ces

ocr.s3_wor k_bucket =dat a
ocr. s3_wor k_f ol der=i ncom ng_i nvoi ces_wor k_f ol der
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(v. 2.2) Step 2. Digitize documents using OCR (IE)

The goal of this step is to convert your document into HTML format, because Manual Task and Machine Learning are use this format to
process and display your document content.

If your document is already in HTML format (e.g. you converted incoming Excel file into HTML or your document source was email
body) you should skip this step.

EasyRPA provides special OCR Task which you can use inside your Automation Process code.

Code example

First of all to get all documents paths from the previous step, which scans File Storage, we add the following code into AP process:

Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ants.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Then we need to process each document in parallel. For that we need to use CompletableFuture API. So by iteration through document
paths we need to prepare the list of Completable Futures and to complete all at the end:

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f (i nvoi ceDocunment S3Pat hLi st.size() > 0) {
for(String docunment S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ant s. | NVO CE_DOCUVENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.t henConpose( execut e( Ccr Task. cl ass) ) ;

i nvoi ceProcessi ngExecut i ons. add( si ngl el nvoi ceProcessi ngExecuti on);
}
Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();
} else {
log.info("No invoices for processing found");

}

To send document to OCR process we need to prepare input for OCR Task in a special format with the special key. For that we have
special PreparelnputForOcrTask task which is in charge of preparing OcrTaskData object with "ocr.task.data" key in output variables.

The whole example becomes the following:

AP class:

InvoiceProcessingSample.java

package eu. i bagroup. sanples.ie;

i nport eu.ibagroup. easyrpa. engi ne. annot at i on. ApModul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i nport eu.ibagroup. easyrpa.utils. Conpl etabl eFutures;

i mport eu.ibagroup. sanpl es. i e.task. Getl ncomi ngl nvoi ces;

i mport eu.ibagroup. sanpl es. i e. task. Preparel nput For Ccr Task;
i nport | onmbok. extern.slf4j.SIf4j;

inport java.util.Arraylist;

import java.util.List;
import java.util.concurrent. Conpl etabl eFuture;
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@\pMbdul eEntry(nanme = "I nvoi ceProcessi ngSanpl e")
@l f 4j
public class |nvoi ceProcessi ngSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put incomi ngl nvoi cesResult = execute(getlnput(), Getlnconi nglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ants.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f(invoi ceDocunent S3Pat hLi st.size() > 0) {
for(String docunent S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ants. | N\VO CE_DOCUMENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.t henConpose( execut e( Ccr Task. cl ass) ) ;

i nvoi ceProcessi ngExecut i ons. add( si ngl el nvoi ceProcessi ngExecuti on);
}
Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();
} else {
log.info("No invoices for processing found");

}

return doNot CareOf Resul t ();

New class which prepare an input for OCR task:

PreparelnputForOcrTask.java

package eu. i bagroup. sanpl es. i e.task;

i nport eu.ibagroup. easyrpa. engi ne. annot ati on. *;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyr pa. engi ne. t ask. ocr. Ccr For mat s;
i nport eu.ibagroup. easyrpa. engi ne. task. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr TaskDat a;
i mport eu.ibagroup. easyrpa.utils. M TaskUtils;

i mport eu.ibagroup. sanpl es. i e. Export Const ant s;

i mport eu.ibagroup. sanpl es.ie. PropertyConstants;

i mport | onbok.extern.slf4j.Slf4j;

import java.util.*;

@\pTaskEntry(name = "Prepare |nput For OCR Task")
@l f 4j
@ nput ToCQut put
public class Preparel nput For Ccr Task extends ApTask {
private static final String OCR_TASK_ CONFI GURATI ON_WORK_S3_BUCKET_KEY = "docunents_bucket";
private static final String OCR_TASK CONFI GURATI ON_TESSERACT_OPTI ONS_KEY = "tesseract Opti ons";
private static final String OCR_TASK_ CONFI GURATI ON_| MAGE_MVAG CK_OPTI ONS_KEY = "i mageMagi ckOpti ons";
private static final List<String> OCR OUTPUT_FORMATS = Arrays. asLi st (Ccr For mats. TEXT, Ccr Fornats. HOCR,
Ccr For mats. JSON, Ccr For mat s. | MAGE) ;

@ nput ( Export Const ant s. | N\VO CE_DOCUVMENT_S3_PATH)
private String docunent S3Pat h;

@ut put (COcr Task. OCR_TASK_DATA_KEY)
private QOcr TaskDat a ocr TaskDat a;

private String ocr S3Wor kBucket ;
private String ocrTesseract Options;
private String ocrlmageMagi ckOpti ons;

private Map<String, Object> ocrConfiguration = new HashMap<>();
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@fterlnit
public void init() {
ocr S3Wor kBucket = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_BUCKET) ;
ocr Tesseract Options = get ConfigurationService().getConfiguration().get(PropertyConstants.
OCR_TESSERACT_OPTI ONS) ;
ocr I negeMagi ckOpti ons = get Confi gurati onService().get Configuration().get(PropertyConstants.
OCR_| MAGE_MAG CK_OPTI ONS) ;

ocr Confi gurati on. put (OCR_TASK_CONFI GURATI ON_WORK_S3_BUCKET_KEY, ocr S3Wr kBucket ) ;
ocr Confi gurati on. put (OCR_TASK_CONFI GURATI ON_TESSERACT_OPTI ONS_KEY, M TaskUWils.readObj ect FronString
(ocr Tesseract Opti ons, Arraylist.class));
ocr Confi guration. put (OCR_TASK_CONFI GURATI ON_| MAGE_MAG CK_OPTI ONS_KEY, M TaskUtils.readObj ect FronBtring
(ocrl mageMagi ckOptions, ArraylList.class));
}

@verride
public void execute() throws Exception {
log.info("Prepare input for docunent in '{}' with ocr task with configuration: {}", docunent S3Pat h,
ocr Confi guration);

ocr TaskDat a = new Ccr TaskDat a() ;
ocr TaskDat a. set Docunent Locat i on( docunent S3Pat h) ;

ocr TaskDat a. get For mat s() . addAl | (OCR_OUTPUT_FORMATS) ;
ocr TaskDat a. set Confi gurati on(ocr Confi guration);

PropertyConstants.java

package eu. i bagroup.sanples.ie;

public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.folder_to_scan";
String OCR_S3_WORK_FOLDER = "ocr.s3_work_fol der";
String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

String OCR_TESSERACT_OPTIONS = "ocr.tesseract_options";
String OCR_| MAGE_MAG CK_OPTIONS = "ocr.image_magi ck_options";

ExportConstants.java

package eu. i bagroup. sanples.ie;
public interface ExportConstants {

String | NVO CE_DOCUMENT S3_PATHS LI ST = "1 NVOl CE_DOCUMENT S3_PATHS LI ST";
String | NVO CE_DOCUVENT _S3_PATH = "I NVO CE_DOCUVENT _S3_PATH';

apm_run.properties
# EasyRPA Cient Configuration File
s3. bucket =i e- sanpl e

s3. fol der _to_scan=i nconi ng_i nvoi ces

ocr.s3_wor k_bucket =dat a
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ocr.s3_wor k_f ol der =i ncom ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psnf,"3","--0enf,"3","--dpi", "800"]
ocr. i mage_magi ck_options=["-resanpl e", "450", "-density", "350", "-quality", "100", "-background" , "white" , "-
al pha" , "flatten"]
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(v. 2.2) Step 3. Apply and execute ML model (IE)

When the model training is completed, you can start using it in your Automation Process. You need to know the model name and versi
on.

EasyRPA provides MITask class to call IE model. You need to prepare input data for MITask. It should be MITaskData object with "ml.
task.data" key in output variables.

Code example

To prepare input for MITask we create PreparelnputForMITask class before we call MITask.

So AP class becomes the following:

InvoiceProcessingSample.java

package eu.ibagroup.sanples.ie;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M Task;

i nport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. utils. Conpl et abl eFut ures;

i nport eu.ibagroup.sanpl es.ie.task. Getlnconingl nvoi ces;

i mport eu.ibagroup. sanpl es. i e.task. Preparel nput For M Task;

i mport eu.ibagroup. sanpl es. i e. task. Preparel nput For Ccr Task;
i nport | onbok. extern.slf4j.SlIf4j;

inport java.util.Arraylist;
inport java.util.List;
import java.util.concurrent. Conpl etabl eFuture;

@\pMdul eEntry(name = "I nvoi ceProcessi ngSanpl e")
@ f 4j
public class |nvoi ceProcessi ngSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put inconi nglnvoi cesResult = execute(getlnput(), Getlnconinglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ants.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f(invoi ceDocunent S3Pat hLi st.size() > 0) {
for(String docunent S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ants. | N\VO CE_DOCUMENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.t henConpose( execut e( Ccr Task. cl ass))
.t henConpose( execut e( Prepar el nput For M Task. cl ass))
.thenConpose(execut e(M Task. cl ass));

i nvoi ceProcessi ngExecuti ons. add( si ngl el nvoi ceProcessi ngExecuti on);

}

Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();
} else {

log.info("No invoices for processing found");

}

return doNot CareCf Resul t ();
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Code of PreparelnputForMITask:

PreparelnputForMITask.java

package eu. i bagroup. sanpl es. i e.task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. *;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyrpa. engi ne. task.nl . M Task;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M TaskDat a;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i nport eu.ibagroup. easyr pa. engi ne. t ask. ocr. Ccr TaskDat a;
i mport eu.ibagroup. easyrpa.utils. M TaskUtils;

i nport eu.ibagroup.sanpl es.ie. ExportConstants;

i mport eu.ibagroup. sanpl es.ie. PropertyConstants;

i mport | onbok. extern.slf4j.Slf4j;

import java.util.HashMap;
import java.util.Map;
inport java.util.UU D

@\pTaskEntry(nane = "Prepare input for M. Task")
@l f 4j
@ nput ToCQut put
public class Preparel nput For M Task extends ApTask {
private static final String M__TASK CONFI GURATI ON_ WORK_S3_BUCKET_KEY = "docunents_bucket";

@ nput ( Ccr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskQut put ;

@ nput ( Export Const ant s. | N\VO CE_DOCUVMENT_S3_PATH)
private String docunent S3Pat h;

@ut put (M Task. M._TASK_DATA_KEY)
private M TaskData m TaskDat a;

private String nodel Nane;
private String nodel Version;

private String docunentld;
private Map<String, Object> ml Configuration = new HashMap<>();
@fterlnit
public void init() {
nodel Name = get Confi gurationService().get(PropertyConstants.|E_MODEL_NAVE);
nodel Versi on = get Confi gurati onService().get(PropertyConstants.|E_MODEL_VERSI ON) ;
docunentld = UUI D.randomJUl D().toString();
String ocr S3Wr kBucket = get Confi gurationService().getConfiguration().get(PropertyConstants.

OCR_S3_WORK_BUCKET) ;
m Confi guration. put (M._TASK_CONFI GURATI ON_WORK_S3_BUCKET_KEY, ocr S3Wor kBucket ) ;

}
@verride
public void execute() {

log.info("Creating M. task input for document l|ocated at '{}' with assigned id '{}'", docunent S3Pat h,
docunent 1 d) ;

m TaskData = new M TaskDat a();
m TaskDat a. set Model Nane( nodel Nane) ;
m TaskDat a. set Model Ver si on( nodel Ver si on) ;
m TaskDat a. set Confi gurati on(m Configuration);
M TaskUW il s. preparel eM Task(docunent | d, nl TaskData, ocrTaskQutput);
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PropertyConstants.java

package eu. i bagroup.sanples.ie;

public i
Stri
Stri

Stri
Stri
Stri
Stri

Stri
Stri

nterface PropertyConstants {

ng
ng

ng
ng
ng
ng

ng
ng

S3_BUCKET = "s3. bucket";
S3_FOLDER TO SCAN = "s3.fol der_to_scan";

OCR_S3_WORK_FOLDER = "ocr.s3_work_folder";
OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";
OCR_TESSERACT_OPTI ONS = "ocr.tesseract_options";

OCR_I MAGE_MAG CK_CPTIONS = "ocr.inage_nagi ck_options";

| E_MODEL_NAME = "ie_nodel . nane";
| E_MODEL_VERSI ON = "i e_nodel . versi on";

ExportConstants.java

package eu. i bagroup. sanples.ie;

public interface ExportConstants {
String | NVO CE_DOCUMENT_S3_PATHS LI ST = "I NVO CE_DOCUMENT_S3_PATHS LI ST";
String | NVO CE_DOCUMENT_S3_PATH = "1 NVOl CE_DOCUMENT_S3_PATH";

apm_run.properties

# EasyRPA Cient Configuration File
s3. bucket =i e-sanpl e
s3. fol der_to_scan=i nconi ng_i nvoi ces

ocr.s3_wor k_bucket =dat a
ocr. s3_wor k_f ol der =i nconi ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psni,"3","--o0enf,"3","--dpi", "800"]
ocr. i mage_nagi ck_options=["-resanpl e", "450", "-density", "350", "-quality", "100",
al pha" "flatten"]

i e_nodel . nane=or di nar y52wi t hf i xes
i e_nodel . versi on=0.0. 2
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(v. 2.2) Step 4. Read ML output and route documents
to Human Task (IE)

To read the ML output data you should get value by "ml.task.data" key from TaskOutput object. It contains MITaskData object, which
contains list of the Document objects, so you can iterate through pages inside each document to analyze the extracted entities.

In common case we send one document for processing, so here the example of how to get "Invoice Number" extracted field:

String extractedl nvoi ceNunber = nul | ;
M TaskDat a ml TaskDat aQut put = previ ousTaskSt epQut put . get (M Task. M._TASK_DATA_KEY, M TaskDat a. cl ass);
Docurment m TaskProcessedDocunment = nl TaskDat aCut put. get Docunent s(). get (0);
for(Page page : m TaskProcessedDocunent . get Pages()) {
for(Entity entity : page.getEntities()) {
if(entity.getNane().equal s("Invoice Nunmber")) {
extractedl nvoi ceNunber = entity.getContent();

}

Also usually if some information wasn't extracted by ML, we decide to send document to Human Task. You can read more about how to
send document to Human task.

Basically to send document to Human Task you need to prepare special input for embedded HumanTask class. Input should contains Hu
manTaskData object under "human.task.data" key in input.

Code example

In the AP class we add additional function which is asynchronously executed and it reads output from ML step. If "Invoice Number"
field is not extracted automatically, we asynchronously execute Human Task. If everything is extracted - we do nothing (we return
already completed Completable Future with output from previous step):

InvoiceProcessingSample.java

package eu.ibagroup. sanples.ie;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i nport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyr pa. engi ne. t ask. ht . HumanTask;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M Task;

i nport eu.ibagroup. easyrpa. engi ne. task.nl . M TaskDat a;
i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. utils. Conpl et abl eFut ures;

i nport eu.ibagroup.sanples.ie.task.*;

i mport | onbok. extern.slf4j.Slf4j;

inmport java.util.Arraylist;
import java.util.List;
inport java.util.concurrent. Conpl etabl eFuture;

@\pMdul eEntry(name = "I nvoi ceProcessi ngSanpl e")
@l f 4j
public class |Invoi ceProcessi ngSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put incom nglnvoi cesResult = execute(getlnput(), Getlncom nglnvoices.class).get();
Li st<String> invoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ants.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi cePr ocessi ngExecutions = new ArraylList<>();
i f(invoi ceDocunent S3Pat hLi st.size() > 0) {
for(String document S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
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docunent Processi ngl nput . set (Export Const ants. | N\VvO CE_DOCUMENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.thenConpose( execut e( Ccr Task. cl ass))
.t henConpose( execut e( Prepar el nput For M Task. cl ass))
.t henConpose( execut e(M Task. cl ass))
.thenConpose( previ ousTaskSt epQut put -> {
M TaskDat a nl TaskDat aQut put = previ ousTaskSt epQut put . get (M Task.
M._TASK_DATA KEY, M TaskDat a. cl ass);
Map m TaskResult Map = M TaskUWil s.
creat el eHt Qut put Map( m TaskDat aCut put ) ;
Li st <Map<String, oject>>
extractedFi el ds = (List<Map<String, Object>>) nl TaskResul t Map. get("entities");

bool ean i nvoi ceNunber Extracted =
extractedFi el ds. strean().anyMatch(extractedFi el d -> extractedFi el d. get("nanme").toString().equals
(Export Const ants. | E. | N\VO CE_NUMBER) ) ;
if(!invoiceNunmberExtracted) {
return execute
(previ ousTaskSt epQut put, Preparel nput For HumanTask. cl ass)
.t henConpose
(execut e( HumanTask. cl ass) ) ;
} else {
return Conpl et abl eFuture.
conpl et edFut ur e( previ ousTaskSt epQut put); //do nothing

}
IO N
i nvoi ceProcessi ngExecut i ons. add( si ngl el nvoi ceProcessi ngExecuti on);
}
Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();
} else {

log.info("No invoices for processing found");

}

return doNot CareOf Resul t ();

To send document to Human Task, we add additional step which is responsible for preparing input data for it. Additionally we special
boolean variable to output which helps on next steps to identify if record was processed by Human or not.

PreparelnputForHumanTask.java

package eu. i bagroup. sanpl es. i e.task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. *;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i nport eu.ibagroup. easyrpa. engi ne. t ask. ht. HumanTask;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ht. HunanTaskDat a;
i mport eu.ibagroup. easyrpa. engi ne. task. m . M Task;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M TaskDat a;

i mport eu.ibagroup. easyrpa. engi ne. task. ocr. Ccr Task;

i nport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr TaskDat a;

i mport eu.ibagroup. easyrpa.utils. M TaskUtils;

i mport eu.ibagroup. easyrpa.utils.storage. St orageManager;
i nport eu.ibagroup. sanpl es.ie. Export Constants;

i mport eu.ibagroup. sanpl es.ie. PropertyConstants;

inport | ombok. extern.slf4j.SIf4j;

i mport org.apache. commons.io. FilenaneUtils;

i nport javax.inject.Inject;
import java.util.Mp;
import java.util.HashMap;

@\pTaskEntry(name = "Prepare Human Task")

@l f 4j
@ nput ToCQut put
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public class Preparel nput For HunenTask extends ApTask {

@ nj ect
private StorageManager storageManager;

@ nput (Ccr Task. OCR_TASK_DATA_KEY)
private CcrTaskData ocr TaskQut put ;

@ nput (M Task. M._TASK_DATA_KEY)
private M TaskData nl TaskQut put;

@ nput ( Export Const ant s. | N\VO CE_DOCUVENT_S3_PATH)
private String docunent S3Pat h;

@ut put (HumanTask. HUVAN_TASK_DATA_KEY)
private HumanTaskDat a humanTaskDat a;

@ut put ( Export Const ant s. DOCUVENT_PROCESSED_BY_HUVMAN)
private bool ean document ProcessedByHuman = true;

private String ocr S3Wor kBucket ;
private String docunent Type;

@fterlnit
public void init() {
ocr S3Wor kBucket = get Confi gurationService().getConfiguration().get(PropertyConstants.
OCR_S3_WORK_BUCKET) ;
docunent Type = get Confi gurationService().getConfiguration().get(PropertyConstants. DOCUMENT_TYPE) ;
}

@verride
public void execute() throws Exception {
String docunment Nane = Fil enanmeUtils. get Name(document S3Pat h) ;
log.info("Creating human task for docunment {} with docunent type {}", docunmentNane, docunentType);

humanTaskDat a = new HumanTaskDat a() ;
humanTaskDat a. set | nput Json(M TaskUti | s. createl eHt | nput Map(ocr TaskQut put, storageManager,
ocr S3Wor kBucket) ) ;
humanTaskDat a. set Qut put Json( new HashMap(M TaskUti | s. creat el eHt Qut put Map(m TaskQut put)));

humanTaskDat a. set Name( docunent Nane) ;
humanTaskDat a. set Docunent Type( docunent Type) ;
humanTaskDat a. set Descri pti on("Invoi ce Docunent: " + docunent Nane);

log.info("Sending task into workspace {} ", humanTaskDat a);

PropertyConstants.java

package eu. i bagroup. sanples.ie;

public interface PropertyConstants {
String S3_BUCKET = "s3. bucket";
String S3_FOLDER TO SCAN = "s3.fol der_to_scan";

String OCR_S3_WORK_FOLDER = "ocr.s3_work_fol der";

String OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";

String OCR TESSERACT_OPTIONS = "ocr.tesseract_options";
String OCR_| MAGE_MVAG CK_OPTIONS = "ocr. i mage_nagi ck_options";

String | E_MODEL_NAME = "i e_nodel . nane";
String | E_MODEL_VERSION = "ie_nvodel . version";

String DOCUMENT_TYPE = "docunent _type";

336



ExportConstants.java

package eu. i bagroup. sanples.ie;

public interface ExportConstants {
String | NVO CE_DOCUMENT_S3_PATHS LI ST = "1 NVO CE_DOCUMENT_S3_PATHS_LI ST"
String | NVO CE_DOCUMENT_S3_PATH = "1 NVO CE_DOCUVENT_S3_PATH";
String DOCUMENT_PROCESSED BY_HUMAN = " DOCUMENT_PROCESSED BY_HUMAN';

interface IE {
String | NVO CE_NUMBER = "| NVO CE_NUMBER";

}

apm_run.properties

# EasyRPA Cient Configuration File
s3. bucket =i e-sanpl e
s3. fol der _t o_scan=i ncomi ng_i nvoi ces

ocr. s3_wor k_bucket =dat a
ocr. s3_wor k_f ol der =i nconmi ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psnf,"3","--0ent,"3","--dpi", "800"]
ocr. i mage_magi ck_options=["-resanpl e", "450", "-density", "350", "-quality", "100", "-background" , "white" , "-
al pha" , "flatten"]

i e_nodel . name=or di nar y52wi t hf i xes
i e_nodel . versi on=0.0. 2

docunent _t ype=Products invoice
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(v. 2.2) Step 5. Process extraction result (IE)

After all data is extracted by ML or with help from Human, usually it's reconciled with data from business application using RPA step or
inserted inside some application.

In such tasks we need to get extracted data regardless of where it came from ML task or Human task. So in the example bellow you
can see how to check where input data came from and simple validation.

Code example

In AP class we added 2 additional steps: ValidateInvoiceData which is supposed to be responsible for data reconciliation or data
insertion in real world and PrepareResult which is supposed to be responsible for sending a report about execution:

InvoiceProcessingSample.java

package eu. i bagroup.sanples.ie;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApMbdul eEntry;
i mport eu.ibagroup. easyr pa. engi ne. apf | ow. ApModul e;

i nport eu.ibagroup. easyr pa. engi ne. apf | ow. Taskl nput ;

i mport eu.ibagroup. easyr pa. engi ne. apf | ow. TaskQut put ;

i mport eu.ibagroup. easyrpa. engi ne. t ask. ht . HunanTask;

i nport eu.ibagroup. easyrpa. engi ne. task.nl . M Task;

i mport eu.ibagroup. easyrpa. engi ne. task. m . M TaskDat a;
i mport eu.ibagroup. easyrpa. engi ne. t ask. ocr. Ccr Task;

i mport eu.ibagroup. easyrpa. utils. Conpl et abl eFut ures;

i mport eu.ibagroup. sanples.ie.task.*;

i nport | onbok. extern.slf4j.SlIf4j;

inport java.util.Arraylist;
inport java.util.List;
import java.util.concurrent. Conpl etabl eFuture;

@\pMdul eEntry(name = "I nvoi ceProcessi ngSanpl e")
@ f 4j
public class |nvoi ceProcessi ngSanpl e extends ApMdul e {

public TaskQutput run() throws Exception {
TaskQut put inconi nglnvoi cesResult = execute(getlnput(), Getlnconinglnvoices.class).get();
Li st <String> i nvoi ceDocunent S3Pat hLi st = i ncom ngl nvoi cesResul t. get (Export Const ant s.
I N\VO CE_DOCUMENT_S3_PATHS_LI ST, List.class);

Li st <Conpl et abl eFut ur e<TaskQut put >> i nvoi ceProcessi ngExecuti ons = new ArrayLi st<>();
i f(invoi ceDocunent S3Pat hLi st.size() > 0) {
for(String docunent S3Path : invoi ceDocunent S3Pat hLi st) {
Taskl nput docunent Processi ngl nput = new Taskl nput (i ncom ngl nvoi cesResul t);
docunent Processi ngl nput . set (Export Const ants. | N\VO CE_DOCUMENT_S3_PATH, docunent S3Pat h) ;

Conpl et abl eFut ur e<TaskQut put > si ngl el nvoi ceProcessi ngExecution =
execut e(docunent Processi ngl nput, Preparel nput For Ccr Task. cl ass)
.t henConpose( execut e( Ccr Task. cl ass))
. thenConpose( execut e( Prepar el nput For M Task. cl ass))
.t henConpose( execut e(M Task. cl ass))
.thenConpose(previ ousTaskSt epQut put -> {
M TaskDat a ml TaskDat aQut put =
previ ousTaskSt epQut put . get (M Task. M._TASK_DATA_KEY, M TaskDat a. cl ass);
Map m TaskResult Map = M TaskUil s.
creat el eHt Qut put Map( m TaskDat aCut put) ;
Li st <Map<String, oject>>
extractedFi el ds = (List<Map<String, OCbject>>) nl TaskResultMap.get("entities");

bool ean i nvoi ceNunber Extracted =
extractedFi el ds. strean().anyMat ch(extractedFi el d -> extractedFi el d. get("nanme").toString().equals
(Export Const ants. | E. | N\VO CE_NUMBER) ) ;
i f(!invoiceNunmberExtracted) {
return execute
(previ ousTaskSt epQut put, Prepar el nput For HumanTask. cl ass)
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(execut e( HumanTask. cl ass));

} else {

. thenConpose

return Conpl et abl eFut ure.

conpl et edFut ur e( previ ousTaskSt epQut put); //do nothing

ValidatelnvoiceData just simply check if extracted invoice number field met the length requirement:

}
}

}
b
.thenConpose(execut e( Val i dat el nvoi ceDat a. cl ass))
.thenConpose( execut e( PrepareResul t.cl ass));

i nvoi ceProcessi ngExecut i ons. add(si ngl el nvoi ceProcessi ngExecuti on);

}

Conpl et abl eFut ures. al | O (i nvoi ceProcessi ngExecuti ons). get();

el se {

log.info("No invoices for processing found");

return doNot CareCf Resul t ();

ValidatelnvoiceData.java

package eu. i bagroup. sanpl es.ie.task;

i mport
i nport
i mport
i mport
i nport
i mport
i mport
i mport
i mport
i nport

i mport
i nport

eu
eu
eu
eu
eu
eu
eu
eu
eu

. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagr oup.
. i bagroup.
. i bagr oup.
| ombok. extern. sl f4j.

easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
easyr pa.
sanpl es.

java.util.List;
java.util. Map;

engi ne. annot ati on. ApTaskEntry;
engi ne. annot ati on. | nput ;

engi ne. annot at i on. | nput ToCQut put ;
engi ne. annot ati on. Qut put ;

engi ne. apf | ow. ApTask;

engi ne. t ask. ht . HunanTask;

engi ne. t ask. ht . HumanTaskDat a;
engi ne. task. nl . *;

i e. Export Const ant s;

Sl f4j;

@\pTaskEntry(name = "Validate invoice data")

@l f 4

@ nput ToCQut put
public class Validatel nvoi ceData extends ApTask {

private static final String | E_OUTPUT_ENTITIES _KEY = "entities";
private static final String | E_OUTPUT_ENTI TY_NAVE_KEY = "name";
private static final String | E_TASK OUTPUT_ENTI TY_VALUE_KEY = "content";

@ nput (val ue =

@ nput (val ue =

Export Const ant s. DOCUMENT_PROCESSED_BY_HUMAN, required = fal se)
private bool ean docunent ProcessedByHunan;

HumanTask. HUMAN_TASK_DATA KEY, required = fal se)
private HumanTaskDat a humanTaskCQut put ;

@ nput (val ue = M Task. M._TASK_DATA_KEY, required = fal se)
private M TaskData nl TaskQut put;

@ut put (Export Const ant s. | N\VO CE_VALI D)
private String extractedl nvoi ceNunber;

@ut put (Export Const ant s. | N\VO CE_VALI D)
private bool ean invoiceVali d,

@verride
public void execute() throws Exception {
String invoi ceNunber;
i f (docunent ProcessedByHuman) {

i nvoi ceNunber

extract | nvoi ceNunber Fr omHumanQut put ( humanTaskQut put ) ;
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} else {
i nvoi ceNunber = extract!| nvoi ceNunber FronM Qut put (M TaskCQut put ) ;
}
i nvoi ceValid = validatel nvoi ceNunber (i nvoi ceNunber);
log.info("Validation result is {} for invoice nunber {}", invoiceValid, invoiceNunber);

private String extractlnvoi ceNunber Fr omHumanQut put (HumanTaskDat a humanTaskQut put) {
Li st <Map<String, Object>> extractedFields = (List<Map<String, Object>>) humanTaskQut put.
get Qut put Json() . get (1 E_OUTPUT_ENTI Tl ES_KEY) ;
return extractFi el dFrom ECQut put (ext ract edFi el ds, Export Constants.|E. | NVO CE_NUMBER) ;
}

private String extractlnvoi ceNunber FromM Qut put (M TaskDat a m TaskCQut put) {
Map m TaskResul t Map = M TaskUW il s. creat el eHt Qut put Map( nl TaskQut put ) ;
Li st <Map<String, Object>> extractedFields = (List<Map<String, Object>>) nm TaskResult Map. get
("entities");
return extractFi el dFroml EQut put (extract edFi el ds, ExportConstants.|E. | N\VO CE_NUMBER) ;
}

private String extractFi el dFrom EQut put (Li st <Map<String, Object>> extractedFields, String
target Fi el dNane) {

for(Map<String, Object> extractedField : extractedFields) {

i f(extractedFiel d. get (1 E_OUTPUT_ENTI TY_NAME_KEY).toString().equal s(targetFieldName)) {
return extractedFiel d. get (1 E_TASK_OUTPUT_ENTI TY_VALUE_KEY).toString();

}

}

return null;

}

private bool ean vali datel nvoi ceNunber (String invoi ceNunber) {
return invoiceNunber != null && invoiceNunber.length() > 8;

}

PrepareResult simply generates an output with final text, is invoice number valid or not:

PrepareResult.java

package eu.ibagroup. sanples.ie.task;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. ApTaskEntry;
i mport eu.ibagroup. easyrpa. engi ne. annot ati on. | nput ;

i mport eu.ibagroup. easyrpa. engi ne. annot ati on. Qut put ;

i mport eu.ibagroup. easyrpa. engi ne. apf | ow. ApTask;

i mport eu.ibagroup. sanpl es. i e. Export Const ant s;

inport | ombok. extern.slf4j.SIf4j;

i nport org. apache. commons.io. Fil enaneUtils;

@\pTaskEntry(name = "Prepare Result")
@l f 4j
public class PrepareResult extends ApTask {

@ nput ( Export Const ant s. | N\VO CE_DOCUVMENT_S3_PATH)
private String invoi ceS3Pat h;

@ nput ( Export Const ant s. EXTRACTED_| NVO CE_NUMBER)
private String extractedl nvoi ceNunber;

@ nput ( Export Const ants. | N\VO CE_VALI D)
private bool ean invoiceValid;

@ut put ( Export Const ant s. PROCESSI NG_RESULT)
private String processingResult;

@verride
public void execute() throws Exception {
String validationResult = invoicevalid ? "valid" : "not valid";
processi ngResult = "Invoice document '" + FilenameUtils. get Name(invoiceS3Path) + "' with extracted
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i nvoi ce nunber

}

""" + extractedl nvoi ceNunber + "' is " + validationResult;

PropertyConstants.java

package eu. i bagroup.sanples.ie;

public i
Stri
Stri

Stri
Stri
Stri
Stri

Stri
Stri

Stri

nterface PropertyConstants {

ng
ng

ng
ng
ng
ng

ng
ng

ng

S3_BUCKET = "s3. bucket";
S3_FOLDER TO SCAN = "s3.fol der_to_scan";

OCR_S3_WORK_FOLDER = "ocr.s3_work_folder";
OCR_S3_WORK_BUCKET = "ocr.s3_work_bucket";
OCR_TESSERACT_OPTI ONS = "ocr.tesseract_options";

OCR_I MAGE_MAG CK_OPTIONS = "ocr. i nage_magi ck_options";

| E_MODEL_NAME = "ie_nodel . nane";
| E_MODEL_VERSI ON = "i e_nodel . ver si on";

DOCUMENT_TYPE = "docunent _type";

ExportConstants.java

package

public i
Stri
Stri
Stri
Stri
Stri
Stri

eu.

i bagroup. sanpl es. i e;

nterface ExportConstants {

ng
ng
ng
ng
ng
ng

| N\VOI CE_DOCUMENT_S3_PATHS_LI ST = "1 NVOl CE_DOCUVENT_S3_PATHS_LI ST";
| NVO CE_DOCUMENT_S3_PATH = "1 NVOl CE_DOCUVENT _S3_PATH';

DOCUMENT _PROCESSED BY HUMAN = " DOCUMENT _PROCESSED_BY_ HUMAN';

I NVO CE_VALID = "1 NVOl CE_VALI D';

EXTRACTED | N\VOl CE_NUMBER = " EXTRACTED | NVOI CE_NUMBER';

PROCESSI NG RESULT = "PROCESSI NG RESULT" ;

interface IE {
String | NVO CE_NUMBER = "1 NVO CE_NUMVBER';
String DEBI T_NOTE_|I D = "DebitNotel d";

apm_run.properties

# EasyRPA Cient Configuration File
s3. bucket =i e- sanpl e
s3. fol der _to_scan=i nconi ng_i nvoi ces

ocr.s3_wor k_bucket =dat a
ocr. s3_wor k_f ol der =i ncom ng_i nvoi ces_wor k_f ol der

ocr.tesseract_options=["-1", "eng","--psni,"3","--o0enf,"3","--dpi", "800"]
ocr. i mage_magi ck_options=["-resanpl e", "450", "-density", "350", "-quality", "100",
al pha" "flatten"]

i e_nodel . nane=or di nary52wi t hf i xes
i e_nodel . versi on=0.0. 2

docunent _t ype=Products invoice
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