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This time, we are using Orchestrator Queues for the processing of the work items, to understand
more about the capabilitiesof this feature.We will go over an example of how to use multiple robots to
process data, how to prevent them from processing the entire Queue Item list from the beginning
and instead resume the work in case a system error occurs, etc. We will also split the process by
using 2 different processes. One creates the queue of items and is called Dispatcher. The other one
processes the previously created queue items and is called Performer. With this approach,we can load
the transactionsusing the Dispatcher only once, and then use multiple Performer robots to process
the queue items created by the Dispatcher.

The Dispatcher Process

e Start with the REFramework template.

o The Dispatcheris responsiblefor uploadingthe workitemsto the queue. We should
upload the WIID to the queue to uniquely identify each transaction item.

o Let’simaginethatthe next page arrowis not availablefor Wi 4, so we cannot scrapethe
data in the table to extract all the work items. Moreover,in case something happens
to the System 1 application while navigating through pages,the Dispatcherwill
recoverfromthe errorand resumethe work. It will also retry failed transactions.We
consider one page in the Workltemslist to be a transactionand the page numberto be
the transactionltem.

o Thetransactionitemis a string representingthe number of the page whichis currently
being processed.

e Edit the Config file for the current process.

o Inthe Settings sheet,add the InHouse_Process4 value in the QueueName
parameter.The queuewill bedefinedin Orchestratorusingthe same name.

o In the Settings sheet, add settings for the System1 URL and Systeml
Credential parameters.

o Inthe Constants sheet,set the value of MaxRetryNumber to 2.

e Make the following framework changes:

o The Transactionltemvariablein the Main file should be of the System.String type. You
should also make sure that the argument types in the GetTransactionData,
Process, and SetTransactionStatus files match the typeof Transactionltem.
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e We will use only one application in this exercise - ACME System1. Create a folder nam8&gstem1

in the solution root folder.
o Thefollowingcomponents inProcess5 can be reused.
= Copy the Systeml_Login.xaml, Systeml_Close.xaml, and
System1_NavigateTo_Workltems.xaml filesto the System1 folder.
* Copythe SendEmail.xaml file to the Common folder.
e Open thelnitAllApplications file.
o Invokethe System1\System1_Login.xaml file.
o Invokethe System1\System1_NavigateTo_Workltems.xaml file.
e OpentheCloseAllApplications file.
o Invokethe System1\System1_Close.xaml file.
e Open theKillAllProcesses.xaml file in the Framework folder.
o AddaKill Process activity andrenameit “Kill process IE”.
e Open theGetTransactionData.xaml project in the Framework folder. It can be found in thGet
Transaction Data state.
o Delete the Get Transaction Item activity as it is not needed, because the Dispatcher
process isused to upload datato the queue.
o Before the Write Transaction info in Logging Fields sequence, add an Attach
Browser activityand attachthe Workltems page.
o Add an Element Exists activityto checkif the next page is available.Indicate apage
numberand modifythe selectorto use an attributerelatedto the page number
(reminder: the in_TransactionNumber argument is the page numberforthe
Dispatcher).
o Thisiswhatthe Element Exists activityshould look like.

Expression Editor ? X

Selector (String)

"<webctrl aaname=""+in_TransactionNumber.ToString+"' tag="LI' />"

[ oK H Cancel )

Element Exists 'next Page’

>
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Use an If activityto check if thereis more transactiondata left.

If the next page exists,set the output argumentout_Transactionltem to the valueof the
currentpage,namelyin_TransactionNumber.

If thenext page doesn’texist,set the out_Transactionltem to Nothing.

This ishow the If activityshould look:

ﬁﬁlfmomtmnEHMndMa A
Condition
NextPageExists
Then Else
A8 Assign Transaction ltem More Data A+B Assign Transaction ltem Nothing
Transactionltem is the number of the Transactionltem is the number of the
page with work items page with work items
out_Transactionlter = in_TransactionNum out_Transactionlter = Nothing

e Open theProcess.xaml file in the Framework folder.i can be found in theProcess Transaction

state.

O

Use a Click activity to select the processing page number using the same dynamic
selector to identify the current page (in_TransactionNumber argument).
Next,add an On Element Appear activityto checkif the processingpage was opened.
You can use UiExplorer.The class attribute can be used to identify activeor inactive
pages, so it can also be used when creating the dynamic selector.Inside the On
Element Appear activity scrape the table containing workitems.Createa variable
called dt_Workltems in the Output propertyto storethem.

This ishow the On Element Appear activity shouldlook:
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Expression Editor ? X
Selector (String)
"<webctrl aaname=""+in_Transactionltem+"' tag="SPAN’ class='page-numbers current’ />"

l oK ] | Cancel

[™] On Element Appear Correct Next Page

»

>

o The nextstep is to upload the WIID for all the rows inside the scraped data tablethat
havethe WI4 type and the Open statusto the queue. To upload the valueto the queue,
use an Add Queue Item activity.In the Properties panel, usethe value in the in_Config
dictionaryto fillthe QueueName field. In the ltemiInformation field, create an
argument called WIID. Set the correspondingvaluefortheargument.

o Thisiswhatthe Add Queue Item activityshould look like:
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EF For each row Create queueltems

R
Foreach |row in  dt_Workltems
Body
1y Body A
& If A
Add only "Open” ltems. Use WIID as the Reference No.
Condition
row("Type").Equals("WI4") and row("Status").Equals("Open”)
Then Else
Add gqueue item Drop activity here
ItemInformation ? X
X |V
Name Direction Type Value
WIID In String row("WIID").ToString
Create Argument
0K Cancel ||
| || cancel |

e OpentheMain.xaml file.

o Make sure that the argumentsfor the Process.xaml invoked project are set correctly.
o Thisiswhatthe arguments shouldlook like:
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Try

Invoked workflow's arguments ? X

Name Direction Type Value
in_Transactionitem In String Transactionitem
in_Config In Dictionary <5tring.Object > Config
Create Argument

0K Cancel

P Invoke ProcessTransaction workdlow

»>

“Process.xaml”

Edit Arguments Import Arguments

e We are done with the process implementation. Next, we need to test the process and
check that the values are uploadedd the queue correctly.

The Performer Process

The Performerprocessesallthetransactionsloaded by the Dispatcherto the queue.Forthat reason,the
Transactionltemtype needs tobe Queueltem.

e Start with the REFramework template.

o TheTransactionltem argumentshould be of the Queueltem type.Thisis the default

type of Transactionltemin the REFramework.
e Edit theConfig file for the current process as follows:

o Inthe Settings sheet,add the “InHouse_Process4’value in the QueueName parameter.
The queuewill bedefinedin Orchestratorusingthe same name.

o In the Settings sheet, add settings for the System1 URL and Systeml
Credential parameters.

o IntheConstants sheet,keepthevalueof MaxRetryNumber at0, becausewe are using
queue items in the Performerprocess and the retry mechanismis handledin
Orchestrator.

e We will use only one application in this exercise: ACME System1. Create a folder nam8gstem1
in the solution root folder.

o Thefollowingcomponents inthe Performer processcan be reused.

=  Copy the System1_Login.xaml, System1_Close.xaml,
System1_NavigateTo_Workltems.xaml,
System1_NavigateTo_WIDetails.xaml and

System1_UpdateWorkltem.xaml filesto the System1 folder.
*  Copythe SendEmail.xaml file to the Common folder.
e Open thelnitAllApplications file.

o Invokethe System1\System1_Login.xaml file.
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e OpentheCloseAllApplications file.
o Invokethe System1\System1_Close.xaml file.
e Open theKillAllProcesses.xaml project in the Framework folder. Add Kill Process activity and
rename itKill process IE.
o SettheProcessName propertytoiexplore.
e Open theProcess.xaml project in the Framework folder. It can be found in thRrocess

Transaction state.
o Createa String variableto set the currentworkitem ID(WIID).
o Add an Assign activityand set the variable created above to the value in the queue.
To do that, we can wuse the SpecificContent method -
in_Transactionltem.SpecificContent("WIID").ToString
o Thisiswhatthe Assign activityshould look like:

a+8 Assign WIID
WIID = in_Transactionltem

Expression Editor ? X

Value (InArgument)

in_Transactionltem.SpecificContent("WIID").ToString

o [

o Open the Process.xaml workflowin the Frameworkfolder. Invoke the
System1\System1_NavigateTo_WIDetails.xaml. Import and bind the
argumentthat should be taken from the queue using the SpecificContent
method, as describedearlier.

o Thisiswhatthe Invoke activityand the WIID argumentshould look like:
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Description: In this file all other process specific files
will be invoked. If an application exception occurs, the
current transaction can be retried. If a BRE is thrown,
the transaction will be skipped. Can be a flowchart or
sequence.

Precondition: Start with System 1 at the Dashboard
Screen
Transactionltem is a Queueltem

a8 Assign WIID

WIID = in_Transactionltem

P NavigateToWlDetails

B

"System 1\System 1_NavigateTo_WIDetails.xaml”

Edit Arguments Import Arguments

Invoked workflow's arguments ? X
HKir|d
Name Direction Type Value
in_WIID In String WIID
Create Argument
l oK l ‘ Cancel
o Next,create a blank sequence workflowin the System1folder.We’ll use it to retrievethe

TaxID value from the Work Item Details page. We can name this workflow
System1_ExtractVendorinformation.xamlhe outputshould be the TaxID argument.

Openthe Process.xaml and createa Stringvariablenamed TaxIDto storethe value of
the out argument from the previous created workflow file. Invoke System1
\System1_ExtractVendorinformation.xaml and bind the argument.

Next,createa new workflowto navigateto the Dashboardpage. The workflow should
includea Click activityto selectthe Dashboardpage.We can namethis workflow
System1_NavigateTo_Dashboard.xaml.

Invokethe workflowin the Process.xaml file.
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O

Now that the TaxID value has been retrieved, we need to navigate to the Download
Monthly Report page. To do that, let us create a new blank sequencenamed
System1_NavigateTo_MonthlyReport.

Downloadingexistinginvoicesmight cause some issues. However,to prevent any
exceptions,we should makesurethattheenvironmentis clean everytime the robot
starts. To do that, we can delete the Download Reports folder mentionedin the
Config file,and then recreateit from scratch. Open the Init Statein the Main.xamlfile.
Add a SequencenamedClean Up aftertheinvoked KillAllProcesses.xamlfile. Let us
use two activities: Delete and Create Directory.

In the Properties panel of the Delete activity,set the Path field to the value in the
Config file. This way, you can always have a new empty Data\Temp directorywhen
therobotruns.Thisiswhatthe CleanUp sequenceshouldlook like:
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Resto

>

’ Invoke InitAllSettings workflow

"Framework)\InitAllSettings.xaml”

Edit Arguments Import Arguments

>

’ Invoke KillAllProcesses workflow

"Framework\KillAlIProcesses.xaml”

Edit Arguments Import Arguments
Drop activity here

)

rg) Clean up

¢ Delete ReportsDownloadP:

I, Create directory ReportsDc

Next, going back to the Process.xaml file, invoke the
System1\System1_NavigateTo_MonthlyReport.xaml file created above.
Createa newvariablecalled ReportYear. Use an Assign activityto setitsvalueto the previous

year.
The nextstepis to createtheyearlyreport.To do that,we need to createa new blank sequencefile

named System1_CreateYearlyReport.xaml.
= Startwith a relevantannotation.The preconditionis that the Monthly Report

Page be openin the ACME System1 application.
» Createthreeln arguments,as follows:
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e in_TaxID - to be provided from the main file. It stores the TaxID value.

e in_Year - to be provided from the main file. It stores the year for which
the report will be created

e in_ReportsDownloadPath - the folder where the monthly reports will
be downloaded.

Create one Out argument called out_YearlyReportPath to store the path to
the yearly report file created after merging all the monthly reports.

Add a new item in the Configfile, in the Settingssheet, to indicate the path of
the folder where the reports are downloaded. Complete the Name field by
typing ReportsDownloadPath, and the Value field, by filling inData\Temp.
Create a new Data Table variable called dt_YearlyReport.We use it to mergeall
themonthlyreports.Setitsvalueto new Datatable usingan Assign activity.
Next, add a Type Into activity to type the TaxID value in the ACME System1
application.The MonthlyReportpage shouldalreadybe open atthis step.

Add a Click activity to select the year. Enable the Simulate Click property,
and then select the targetyear. This way, the activitycan be executedin the
background,even if the drop-downmenu is not open and the element is
invisible. Change the aaname attribute in the selectortothein_Year
argument.ThisiswhattheClick activityand the selectorshould look like:
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r,,} Click Target Year

P

Year:

Expression Editor 7 x

Selector (5tring)

"«<html title="ACME System 1 - Reports - Download Monthly Report’ /> <webctrl aaname=""+in_Year+" parentic

nth

= Create an Array of Strings variable called Months. Use an Assign activityto
set its values according to the options in the Month drop-downlist. Thisis
whatthe Assign activityshould look like:

a=n Assign Manths Array

Maonths = ["lanuary”, “Februa

[“lanuary”, "February™, "March”, ~April”, "May™, "June”, “July”, " August™,
September”, "October”, "November”, "Dacember”)

ES3

= Next, to download the reports for each month, we need to add a For Each
activityto iterate through the Months array, select the specified monthfromthe
drop-downbox,and downloadthereport.

= Inside the For Each activity,add a Click activity to select the target Month.
Edittheselectorsimilarlyto howyou editedthe selectorforthe Yeardropdown, by
usingthe dynamicaanameattribute.

= Next,add a Click activityand indicatethe Download button. Select theSimulate
Click property.

= Because some reportsdon’t exist,add an Element Exists activityand indicate
the label of the pop-up window that is shown in this case.
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Create a Boolean variable named ReportNotFound in the Output property.

» Thisiswhatthe For Each activityshould look like so far:

1] Foreach
Foreach |month | in | Months

Body

@ Booy

B

I3 Click Target Month A

Month:

[z Click Download Repart

B

Download Report

Element Exists Mo Report found f

Epecified.

‘ 'A Mo report found for this vendor / m

&% If Report Not Found

i

The nextstepis toadd an If activity tocheck if the reportis not found. Use the
ReportNotFound variable as the Condition. In the Then section,add a
Click activityand set its target to the OK button of the pop-upwindow,to move
on to the nextmonth.
In the Else section,downloadthe Reportusingthe below activities:

e Add aClick activity and direct it towards th&ave as button. Enable the

Simulate Click property.
e Add anAssign activity. Create a new variable called ReportFilePath and

set its value to the path and the file name of the monthly report that is
downloaded in .csv format.
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a~g Assign ReportFilePath

ReportFilePath = path.Combine(Envi

Expression Editor ? *

Value (InArgument)

path.Combine(Environment.CurrentDirectory, in_ReportsDownloadPath, "Report- "+in_Ta)<ID+"-"+'|n_Year+"-“+m0nth+".c5\.f"]|

o | [ |

e Using aType Into activity, fill in the value of ReportFilePath in the File
Name field of the Save As window. Select th&imulate Type property.

e Add aClick activity and direct it towards th&ave button. Enable the
Simulate Click property.

e Read the csvfile just downloaded. In the output property create a data
table variable named dt_MonthlyReport.

e Next, using aMerge Data Table activity, append the values of
dt_MonthlyReport to the dt_YearlyReport data table.

e Downloading a monthly report takes a variable amount of time. To check
that the file was fully downloaded before downloading the next month
report, add anOn Element Appear activity and indicate the download
pop-up. Update the selector with wildcard for dynamic attribute values.
Enable theWait Visible property.

e IntheDo section of theOn Element Appear activity, add aClick to close
the pop-up. Select theSimulate Click property.

e Add aDelete File activity to delete the Monthly Report file before
downloading the next one.

e Thisis what theElse section should look like:
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Ty Click Sava as
T odVE

+ Save as

4 Arfign RepanfilePath
RepartFileRath = path . Combirs{Ermsi

T Ty inco File Mame

Fie pame |
Save an bvme bicirsnli Faesel Cosina Seivanale

FeponFisPath

Tz Click Save

] e

Read C3V Morly Repon

FepanFiePath

EF Mirga data mbla

™ Dn Bemern Appear FinishDownload
Tree Repoet-RODDITEZ-2016- 1 Janyarycew downlosd has comgl
o be #
2

L Ok Closs Poplip

O

doamiliads

» Delete Manthly Repon
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= The next activity in the sequence is Assign, which is used to set the valueof
the out_YearlyReportPath argument.Make surethe name of thetheYearly

ReportExcelfileisin accordancein themodelin the PDD file,and the pathis the
one in the Configfile.

Expression Editor ? X
Value (InArgument)

Path.Combine(Environment.CurrentDirectory, in_ReportsDownloadPath, "Yearly—RepDrT—"+in_Year+"-"+\n_Tax\D+".xI5x")‘

o G|

a8 Assign out_YearlyReportPath

out_YearlyReportP: = Path.Combine(Envi

= Write range YearlyReport

»

Path.Combine(Environment.CurrentDirectory, in R ...
“Sheet1” “AT"

dt_YearlyReport

= Setdefaultvalues forthe In arguments andtest the workflow.
e Go back to theProcess workflow.
o Invokethe System1\System1_CreateYearlyReport.xaml file created above. Import
and bind the arguments.
o Createa Stringvariablecalled YearlyReportPathlt is used to get the value of the out_
yearlyReportPath argumentin the previousworkflow.
o ThisiswhattheInvokeand the Arguments shouldlook like:

Invoked workflow's arguments ? X
X[t ¥

Name Direction Type Value

in_TaxID In String TaxID

in_Year In String ReportYear

in_ReportsDownloadPath In String in_Config("ReportsDownloadPath").toString

out_YearlyReportPath Out String YearlyReportPath

#+8 Assign ReportYear

ReportYear = (now.Year-1).ToStri

’ Invoke System1_CreateYearlyReportxaml workfle A&

"System1\System1_CreateYearlyReportxam|”

Edit Arguments Import Arguments
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o Next, invoke System1\System1_NavigateTo_Dashboard.xaml to navigate back to

the Dashboardpage.

o Now, that we have created the Yearly Report file, we need to navigateto the Reports-
UploadYearlyReportpage in the ACME System 1 application.Todothat we need
to create a new blank sequence named
System1_NavigateTo_UploadYearlyReport.

= Startthe new workflow by adding an annotation. The preconditionis thatthe
Dashboardpage be open.

= Add an Attach Browser activity andindicatethe Dashboardpage.

= Add a Click activity to select the Reports button. Enable the
SimulateClick property.

* Next, add a new Click activity to select the Upload Yearly Report button.
Use UiExplorer to click this button, as you did in the
System1_NavigateTo_MonthlyReport.xaml workflow. Enable the
SimulateClick property.

= Thisiswhatthe workflowshould look like:

(™ Attach Browser ACME System 1 Dashboard

—_—

m o

[ Click Reports

m

£ Reports

[ Click Upload Yearly Report

A
-

rts Download Monthly Report

Upload Yearly Report

e Go back to theProcess workflow.
o Invokethe System1\System1_NavigateTo_UploadYearlyReport.xaml file.
o After navigating to the Reports - Upload Yearly Report page, we should upload
theyearlyreport.Todothat, letuscreatea newblanksequencenamed
System1_UploadYearlyReport.
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= Startthe new sequence by adding an annotation. The preconditionis thatthe
Reports- Upload YearlyReportpage be open.
= Theinformationrequiredto uploadtheyearlyreportfile consistsofthe taxID, the

file path, and the year. When the upload is performed, a confirmationIDis
generated.So, in thisworkflow,we mustuse 3 String In arguments: in_TaxID,
in_ReportPath, in_Year, and one String out argument:out_UploadID.

= Now,thateverythingissetup,add a Type Into activityand indicatethe Vendor
TaxID field.Use the in_TaxID argumentas text.

= Usea Click activity onthe Year drop-downmenu. Update the selector usingthe
in_Year argument.

= UsetheClick activityon the Select Report File button.

= Thisiswhatthe sequenceshouldlooklikeso far:
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[:J System1_UploadYearlyReport

Uploads the Yearly Report from the input argument
ReportPath for the input arguments TaxlD and Year

Precondition: UploadYearlyReport Page opened
Post action: None

T Type into TaxID e
Vendor TaxlD: =
Nl

in_TaxlD +

[z Click Target Year &
Year: =
]

'Q Click Select Report File =

Select Report File

]

Now, the Choose file to Upload window is displayed,so we need to use a
Type Into activity to set the path to the yearly report
filein_ReportPath) and hit Enter.

Selectthe Upload button usinga Click activity.

A pop-up windowwith the upload confirmationID is displayed,so let’s use a Get
Text activity to retrieveits value. In the Output property, createa variable
named UploadConfirmation.

Set the value of the out_UploadID argument to the one of the
confirmationID using an Assign activity.Use the Substringmethod to retrieve
the value, as follows: UploadConfirmation.Substring("Report wasploaded-
confirmationid is ".Length)

Use a Click activityon the OK button.Now we are done!
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= Thisiswhatthe last partof the workflowshould look like:

£

T Type into FileName

File pame: |

in_RepartPath+ “[kienter)]”

[z Click Upload Report

Upload Report

af Get Text Report Uploaded with ID

| Feport was uploaded - confirmation i
= B1c0e19c99d1728139170e46c4153d5

&8 Assign out_UploadID

out_UploadID = UploadConfirmatic

BF Write line

Text out_UploadID

[y Click OK

Ok

e Go backto theProcess workflow.

>

o Invoke the System1\System1_UploadYearlyReport.xaml file and bind the
correspondingarguments.Create a variablein the Process workflowto store thevalue of

the out_UploadID argument.Name the variable UploadID.

o Thisiswhattheinvokeshouldlook like:
Walkthrough - Generate Yearly Report for Vendor
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’ Invoke ystem1_UploadYearlyReport.xaml workflo &

"System1\System1_UploadYearlyReport.xaml”

Edit Arguments

Import Arguments

Invoked workflow's arguments

? X
X4 ¥
Name Direction Type Value
in_TaxID In String TaxiD
in_ReportPath In String YearlyReportPath
in_Year In String ReportYear
out_UploadID Qut String UploadID
o Atthispoint,wehaveuploadedtheyearlyreportfile,so we should updatethe status ofthe
Work Items.
o Invokethe System1\System1_NavigateTo_Dashboard.xaml file to navigate to
DashboardPage.

o Invokethe System1\System1_NavigateTo_WIDetails.xaml fileto navigateto the

Details page of a specific work item. As you have seen, there is one argumentin
thisworkflow- WIID.

P NavigateToWliDetails

»

"System1\System1_MavigateTo_WIDetails.xaml”

Edit Arguments Import Arguments
Invoked workflow's arguments ? X
X ¥
Name Direction Type Value
in_WIiD In String WIID
Create Argument
’ QoK l | Cancel |

o Update the status of the work item to Complete by invoking theSysteml
\System1_UpdateWorkltem.xaml file. Be sure to set the correct arguments forthe
Comment and Status sections. As mentioned in the PDD file,set the statusto
Completed, and thevalue of the Commentto Uploaded with ID uploadID.

o Finally, we need to leave the application in its initial state, so that we can process

next

item. To

do that,

invoke

the System1

\System1_NavigateTo_Dashboard.xamlfiletoreturnto Dashboard page.
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e We are done with the process implementation. Next, we need to test the entire process. You
should have already tested each individual workflow, right after development, using default

values for the arguments.
o Run the Main workflow several times and make sure that it is executed correctly

everytime.Ifitisn’t,fixtheissuesand runitagain.
o UsetheReset test data optionin the User optionsmenu to generatea fresh setof data

fortesting purposes.
o UsetheDispatcher to upload new itemsto the Queueif needed.

Process implementation notes.

We started with a Dispatcher process that was used for uploading queue items to
Orchestrator.Then, we processed each queue item using the Performer. Notice that the status of a
transaction in the queue changes after it is processed. All the items are independent of one
another and can be processed in parallel, using multiple Performer robots.
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