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Introduction

This document describes how to add a Custom Activity to the Sequence App Studio.

The App Studio already contains many useful activities, but sometimes, you may want to
design a custom activity which performs actions or enables integration which is specific to your
organization or its requirements.

By creating a Custom Activity, you are extending Sequence, providing your developers with
additional building blocks that they can use to better create workflow applications that fit your
organisation’s needs.

For example, you may want to create an activity which communicates with a proprietary
system, or an activity which retrieves data from one source and updates another.

The possibilities are limitless. This document simply provides the general steps you need to
take in each case to set up your Custom Activity.

Activity Development

Setting up the project

1. In Visual Studio, add a new project: of type C# Class Library
If you are using Visual Studio 2012 or later change the .NET Framework to 3.5.

Note: Use .NET 3.5 if your solution uses SharePoint is 2010 or below.
Use .NET 4.0 if your solution uses SharePoint 2013.
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Startup object:

Reference Paths (Not set) v

Assembly [nformation...

- 2
MNew Project E
P Recent {NET Framewicrk 3. i |~ Sortby: Default = Search Installed Templates (Ctrl+E) P~
4 |nstalled ci - o
| | Windows Forms Application Visual C# Type: Visual C=
-
4 Templates A project for creating a C# class library
= . CH
b Visual Basic P_'l WPF Application Visual C# (il
4 Visual C# o
- CH#
Windows Store E Console Application Visual C#
Windows
CH#
Web Elsi! Class Library Visual C#
b Office =
i
Cloud El!i! Portable Class Library Visual C#
Reporting =
. CH#
b SharePoint WPF Browser Application Visual C#
Silverlight LE
Test Nt ] : .
Empty Project Visual C#
A ] Py Frel
WCF
Wind Ph s ; - ;
Wlnk:lws one :EI Windows Service Visual C#
arkflow
b Visual C++ Cit ) ]
e - ii! WPF Custorn Control Library Visual C#
P <>
P Online (£
-‘- WPF User Control Library Visual C# -
MName: CustomActivities
Location: chusers\demouser\documentsivisual studio 2012\Projects -
Solution name: CustomActivities Create directory for solution
[[] Add to source control
| oK | | Cancel
Add New Project
ﬂ CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P = B %
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL JOOLS TEST ANALYZE WINDOW  HELP
- - W o P Start - Debug =~ | A _ - 2
g = x [y Source Control Explorer v Properties s s vax £
o ; . -k
s Configuration: | N/A Platfory | N/A o
2 Buid . = = (=] 2 =
= Build Events Assembly name: Default namespace: *
= Debug CustomActivities g
" Resources Target framework: Output type: g
Services \NET Framework 3.5 v| | Class Library v =
Settings a
E

Signing

Re
Code Analysis esourees
Specify how application resources will be managed:

(®) Icon and manifest

A manifest determines specific settings for an application. To embed a custom manifest, first add it to

your project and then select it from the list below.
lcon:
(Default Icon)

Embed manifest with default settings

(O Resource file:

Output  Find Symbel Results

o[ ]

1. Sign the assembly.

New Project

Assembly signing (also called strong-name signing) gives an application or component a unique
identity that other software can use to identify and refer explicitly to it. A strong hame consists of
its simple text name, version number, culture information (if provided), plus a public/private key

pair.

Custom Activity
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To sign the assembly:

1. Open Project Properties, and select Signing from the menu options.
2. Select Sign the assembly.
3. Inthe Choose a strong name key file combo box, select New.
4. Inthe pop-up box, enter a name e.g. key.
5. Deselect the Protect my key file with a password check box.
6. Select Save.
ﬂ CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P = & X
FILE EDIT  VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST  ANALYZE  WINDOW HELP
o - iH o B Start - Debug - & _. -
£ [CustomActivities % X Class1.cs* Source Control Explorer -
£ Appcaton — — @ e-2ndd *R
2 Buid L Lo Search Solution Explorer (Ctri+:) po-
; Build Events ] Solution CustomActivities' (1 project)
g 4 [ CustomActivities
g Debug b S Properties
Resources b =B References
Services b €* Classl.cs
A Keysnk
Settings
Reference Paths
Code Analysis

Sign the assembly
Choose a strong name key file:

Key.snk v

[] Delay sign only
When delay signed, the praject will not run or be debuggable.

Solution Explorer | Team Explorer | Class View

Properties i i -~ 0%
CustomActivities Project Properties

Output  Find Symbel Results

Sign the Assembly
2. Add an image for the Custom Activity to be displayed in the App Studio toolbox.

Here you will add a .bmp file as an embedded resource to the project.
To add a toolbox image for the Custom Activity:

Create a 32 x 32 pixel .bmp image to represent the activity.
Place the .bmp file in the project folder.

Select the .bmp file in the Solution Explorer.

o o T

In the Properties section, set the Build Action property to Embedded
Resource.

Custom Activity www.pnmsoft.com Page 3
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Iﬂ CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P = F X
FILE EDIT VIEW PROJCT BUILD DEBUG TEAM 5SQL TOOLS TEST ANALYZE WINDOW HELP
Q- [ b Start - Debug - | A _° n S D-ER 2
' |UpdateASao0.cs & X ExCustomActivties* Source Control Explorer SOLRecordstd % X ~ Solution Explorer v ix
H R, R o
B %3 PNMsoft bx CustomAcivies UpdateAS400At ity @& e-en E:ﬂ ﬁ
§  Fusine System; F Search Sclution Explerer (Ctl+; p-
H using System.Collections.Generic; Qe chclution Biplosy (CHE)
using System.Ling; =n SystemXmiLing -
E using System.Text; o elbmn
z using PNMsoft.Sequence; b % obj
2 using PNMsoft.Sequence.Activities; 4 & Toolbox
using PNMsoft.Sequence.Componenthiodel; 4 & Bitmops

Sinamespace PNMsoft.Ex.CustomActivities
{
[Serializable]
[ActivityMetadata (" {BC186E65-A26C
[DisplayName("Update AS400")]

UpdateAS400.bmp
E UpdateAs400.png
B keysnk
-4E02-BA99-1441B8FFB3B2}", "UpdateAS4@8™ , true)] D SOLRecords.bdt
b UpdateASd0D.cs

E::ig‘z:ﬁﬂEZZ(IDEZEC:;EQ):"E)] Solution Explorer | Team Explorer | Class View ’
[ToolboxBitmap(typeof(UpdateAssB@Activity), "Toolbox.Bitmaps.UpdateAS4@8.bmp™)] > 0L x
public class UpdateAS4@@Activity : OperaticnalActivity
}
¥
Embedded Resource v
Copy to Output Directory Do not copy
Custom Tool
Custom Tool Namespace
El Misc
File Name UpdateAS400.bmp
Full Path C:\Users\orna.PNMSOFT\Docun
Build Action
. How the file relates to the build and deployment processes.
;Duut::t ;md Symbol Results
Ready
Adding an Image
7. Add references to these dlls:
PNMsoft.Sequence
PNMsoft.Sequence.Activities
PNMsoft.Sequence.Security
PNMsoft.Sequence.Design
Note: Other references might be needed based on your implementation.
Implementing the Activity Logic
1. Add a class item that will be used for the Custom Activity code. The class should
inherit from the activity you wish to extend. If you are unsure, use
OperationalActivity.
2. Add the following using statements
using PNMsoft.Sequence;
using PNMsoft.Sequence.Activities;
using PNMsoft.Sequence.ComponentModel;
using PNMsoft.Sequence.Expressions;
using PNMsoft.Sequence.Data;
Custom Activity www.pnmsoft.com Page 4
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b CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P - 8 x
FILE EDIT VIEW PROJCT BUILD DEBUG TEAM 5SQL TOOLS TEST ANALYZE WINDOW HELP
Q- LR I I P Stat - Debug -~ A _iwmfE VB N M- @
2 [T UpdsteASA00Wizard.ascx Default.aspx Ex.CustomActivities eRcolutonlErpiore e e EE R - ax 3
£

& 43 PNMsoft.Ex.CustomActivities.UpdateAS400Activity - ©, UpdateDataSource(ActivityFxecutionCantext ct, string variableName, int processld] ~ @ -2nam ;. 3
=S Slusing System; + . B
= using System.Collections.Generic; T Search Solution Explorer (Ctrl+;) P~
: using System.Ling; ] Solution 'CustomActivities' (2 projects)
g using System.Text; 4 CustomActivitiesDesigner
g using system.compgnentmdel; b Properties

using System.Drawing; b =B References

using PNMsoft.Sequence;

using PNMsoft.Sequence.Activities; W App_Data
using PNMsoft.Sequence.ComponentModel; b Seripts
using PNMsoft.Sequence.Expressions; b ) Defaultaspx
using PNMsoft.Sequence.Data; B Key.snk

4 gh UpdateAS400ActivityDetails.ascx
b ) UpdateAS400ActivityDetails.asox.cs

Sinamespace PNMsoft.Ex.CustomActivities b Upd 400ActiityDetallsasce .
¢ [Serializabl b g% UpdateASAODWizard.ascx
[ tadata("{8C186E65-A26C-4EG2-BAJI-1441B8FFB3B2}", "UpdateAS4ee™ , true)] > &2 Web.config
[o "Update AS486")] b Ex.CustomActivities

y("L08 Integration”)]

A yImage("Updateasdea.png”)]

[ToolboxBitmap(typeof (UpdateAS4B@Activity), "Toolbox.Bitmaps.UpdateAs4ae.bmp”)]
[Designer (typeof(UpdateASd@activityDeginer), typeof(IWebhorkflowElementDesigner))]

public class UpdateAS4BBACt

: OperationalActivity

=
00% - Solution Explorer | Team Explorer | Class View

Col1 Ch1 INS

ENG 07:26
INTL  20/11/2013

< (R Tl ks

Add Class for Custom Activity

3. Define the following attributes to the Custom Activity class:

e ActivityMetadata: create a GUID for the custom activity and a default name to
be used when a user adds a new activity of this type.
Include this in the format: GUID,<default name>
(e.g. 4E0782F3-B3B6-48B5-B9E1-222C9COF516D,CustomAct).

Use false if this activity prevents workflows from been initiated manually; use true
otherwise.

e DisplayName —the name of the activity in the toolbox.

e ActivityImage — the image of the activity to be displayed on the workflow
canvas. Place the image in: C:\Program Files\PNMsoft\Shared
Resources\images\Diagram\.

The image should be 32 x 32 pixels.

e Category — the category of the toolbox where the activity will appear (you can
create a new category).

e Serializable — Add this decoration to your class to make sure your activity is
applying this behavior. As the workflow definition is saved to the database this is a
mandatory property.

Serialization is the process of converting an object into a stream of bytes in order to store the
object or transmit it to memory, a database, or a file. Its main purpose is to save the state of an

object in order to be able to recreate it when needed. The reverse process is called
deserialization.

e ToolboxBitmap — the name of the image you added to the project. This image
will be displayed on the activities toolbar.

e Designer —the designer class type. Enter the designer class name which you
will create in the next steps.

4. In your custom activity class, add an empty constructor.

Custom Activity www.pnmsoft.com Page 5
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Add your activity properties.

Override the GetPersistanceManagers () method and return an instance of the
class that you will create in the next section.

7. Override the Execute method. Verify that you have set the activity status correctly.
Use this line to achieve this:

activitylnstance.SetStatus(ActivitylnstanceStatus.Executed);

Note: You should add try and finally in your code to make sure the activity does
not stay in execute status.

Iﬂ CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P = B %
FLE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL IOOLS TEST ANALYZE WINDOW  HELP
Q- LR I I P Stat - Debug -~ A _iwmfE VB N M- @
2 [T UpdsteASA00Wizard.ascx Default.aspx Ex.CustomActivities eRcolutonlErpiore e e EE R - ax 3
£
’;“H #3 PNMsoft.Ex.CustomActivities.UpdateAS4DDAct vty - @ UpdateASAD0ACtivity() - @ -20adm ;. 2
k| n = [
g T Scarch Solution Explorer (Ctri+:) p-
S
: protected override IEnumerable<IPersistenceManager> GetPersistanceManagers() fa] Solution 'CustomActivities' (2 projects)
3 . “ CustomActivitiesDesigner
g return new IPersistenceManager[] > % Propertics
pdatensanEPersstence! (th b =B References
N new UpdateA ersistenceManager(this) ool
[ b i Scripts
b @ Defaultaspx
protected override void Execute(ActivityExecutionContext ctx) £ Key.snk
4 gh UpdateAS400ActivityDetails.ascx

ActivityInstance activityInstance = ctx.CurrentInstance; b ) UpdateAS400ActivityDetails.ascx.cs

i b ) UpdateAS400ActivityDetails.ascx.d 5

i b g% UpdateASI00Wizard.asc

if (activityInstance.Status == ActivityInstanceStatus.Created)

b & Web.config
> Ex.CustomActivities
string variablename = this.variableName.Invoke<string>(activityInstance);
int processid = this.ProcessId.Invoke<int>(activityInstance);

this.UpdateDataSource(ctx, variablename, processid);

activityInstance.DatakeyValue = new Datakey(
DbSystemTableDataSourceDefinition. FieldActivityInstanceld,
activityInstance.Id);

activityInstance. SetStatus(ActivityInstanceStatus.Executed);
}
}
Finally
{ activityInstance.SetStatus(Acti InstanceStatus.Executed);
N -
0% - Solution Explorer | Team Explorer | Class View

Col1 Ch1 INS
ENG 07:28
INTL  20/11/2013

< (R Tl ks

Add Execute Method
8. Add the relevant code to your project. Save data to the activity table by using
IDbTableDataSourceExecutor
9. Below is an example which writes two values to the database.

In this example, the UpdateDataSource method inserts the data to the database, and it
is called from the execute method. The properties used are expressions, invoke is
used to return the results.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.ComponentModel;

using System.Drawing;

using PNMsoft.Sequence;

using PNMsoft.Sequence.Activities;
using PNMsoft.Sequence.ComponentModel;
using PNMsoft.Sequence.Expressions;
using PNMsoft.Sequence.Data;

Custom Activity www.pnmsoft.com Page 6
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Implementing Persistance Manager (optional)

1. If your activity captures data during its execution, add a persistence manager class
that inherits from ActivityPersistenceManager.

Custom Activity www.pnmsoft.com Page 8
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b CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P - 7 X
FLE EDIT VIEW PROJECT BULD DEBUG TEAM SQL TOOLS TEST ANALVZE WINDOW  HELP
Q- B - e D B Stat - Debug - A _ = VB N s Dh-@% 2
2 [ VIl UpdateASA00.cs Ex.CustomActivities™ Source Control Explorer SOLRecordsiot 3 X ~  Solution Explorer v R x
’:: %, PNMsoft,Ex.CustomActivities.UpdateAS400PersistenceManager ~ @, GetPersistanceFields() ~ @ ) E:ﬂ < ;.
h=1 Slusing System; — o .
E using System.Collections.Generic; . Search Solution Explorer (Ctrl-;)
B using System.Ling; 4 Ex.CustomActivities -
g using System.Text; b & Properties
5 using PNMsoft.Sequence; b wm References
2 using PNMsoft.Sequence.Activities; > bin
using PMMsoft.Sequence.ComponentModel; > by
Sinamespace PMsoft.Ex.CustomActivities > il Toolbox
B keysnk
class UpdateAS4e@PersistenceManager: ActivityPersistenceManager D SQLRecords.bit

b €= UpdateAS400.cs
b c* UpdateAS400PersistenceManager.cs

internal UpdateAS488PersistenceManager(DataBoundActivity activity)
: base(activity) Selution Explorer | Team Explorer | Class View
{ Properties v ix
protected override IEnumerabls<IDbDataField> GetMandatoryFields() ’;‘l-
DbDataField[] mandatoryFields = new DbDataField[6];
}
protected override IEnumerable<IDbDataField> GetPersistancerields()
return new DbDataField[8];]
¥
}
}
-
00% -
Output  Find Symbol Results
Ready Ln27 Col 41 Ch 41 INS

Add Persistence Manager Class
2. Add an internal constructor and override the GetMandatoryFields() method and
GetPersistenceFileds().

= GetMandatoryFields () defines the fields that will be created in the database table.

3. Below is an example of a persistence manager that creates a table with a primary key,
system keys and two more fields (one is string and one is int).

using
using
using
using
using
using
using
using
using

namespace PNMsoft.Ex.CustomActivities

{

class UpdateAS40@0PersistenceManager: ActivityPersistenceManager

{

System;
System.Collections.Generic;
System.Ling;

System.Text;

System.Data;

PNMsoft.Sequence;
PNMsoft.Sequence.Activities;
PNMsoft.Sequence.ComponentModel;
PNMsoft.Sequence.Data;

internal UpdateAS400PersistenceManager(DataBoundActivity activity)
base(activity)

{

}
protected override IEnumerable<IDbDataField> GetMandatoryFields()

{

DbDataField[] mandatoryFields = new DbDataField[6];

mandatoryFields[@] = new DbDataField(
DbSystemTableDataSourceDefinition.FieldDefaultKey,
DbType.Int32,
4, false, DbKeyType.PrimaryKey, true, true, 1, 1);

Custom Activity www.pnmsoft.com Page 9
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mandatoryFields[1] = new DbDataField(
DbSystemTableDataSourceDefinition.FieldWorkflowInstanceld,
DbType.Int32,
4, true);

mandatoryFields[2] = new DbDataField(
DbSystemTableDataSourceDefinition.FieldActivityInstanceld,
DbType.Int32,
4, true);

mandatoryFields[3] = new DbDataField(
"VariableName",
DbType.String,
null, false);

mandatoryFields[4] = new DbDataField(
"ProcessId",
DbType.Int32,
null, false);

}
}
}
Persistence Manager class
Developing The Activity Designer (optional)
1. Add a class to your project for the activity designer. Ensure that the name matches the
custom activity attribute you have added in earlier stages.
Add New Item - Ex.CustomActivities E
4 Installed Sort by: Default | & Search Installed Templates (Ctrl+E) P-
4 Visual C# ltems (3 - < Type: Visual C# ltems
Class Visual C# ltems ype
T !‘-I;II An empty class definition
Data o0 Interface Visual C# ltems
General )
Web X . .
Windows Forms Windows Form Visual C# ltems
WPF
Reporting Q User Control Visual C# ltems
Workfl
Graph?crs o m Component Class Visual C# ltems
I Online a User Control (WPF) Visual C# ltems
<y
About Box Visual C# ltems
q—? ADO.NET Entity Data Model Visual C# ltems
'I'Ij Application Configuration File Visual C# ltems
Application Manifest File Visual C# ltems
DT Assembly Information File Visual C# ltems
c* “ - .- - P - e PP S
Name: [UpdateAS400ActivityDeginedcs |
Add || Cancel
Add New Item

Custom Activity www.pnmsoft.com Page 10
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2. Add these using statements to your class:
using System.Web;
using PNMsoft.Sequence;
using PNMsoft.Sequence.Design.Web;
using PNMsoft.Sequence.Activities;
using PNMsoft.Sequence.Design.Web.Ul,
using PNMsoft.Sequence.Runtime;

3. Make sure your class inherits from ActivityDesigner.

4. Override the GetWizardview method with code that loads your user control (you will

create the user control in future steps).
5. Override GetSubmitChangesArguments.

6. Below is an example of an Activity Designer class:

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Web;

using PNMsoft.Sequence;

using PNMsoft.Sequence.Design.Web;
using PNMsoft.Sequence.Activities;
using PNMsoft.Sequence.Design.Web.UI;
using PNMsoft.Sequence.Runtime;

namespace PNMsoft.Ex.CustomActivities

{
class UpdateAS400ActivityDeginer: ActivityDesigner

{

public override IWorkflowElementWizardView<Activity> GetWizardView()

{

IControlLoaderService service =
base.Host.GetService<IControlLoaderService>();

return (ActivityWizardView)service

.LoadControl("~/Web/UI/Activities/UpdateAS400/UpdateAS400Wizard.ascx");

}

public override void GetSubmitChangesArguments(
out WorkflowEditContextSubmitOptions options, out int timeout)
{
options = WorkflowEditContextSubmitOptions.All;
timeout = 0;

Note: the ascx file and path will be added to the solution later.

Custom Activity www.pnmsoft.com

Page 11



PNMSOFT

Business Processes in Motion™

ﬂ CustomActivities - Microsoft Visual Studio

Quick Launch (Ctrl+@)

FILE EDIT VIEW PROJECT BULD DEBUG TEAM SOL TOOLS TEST ANALVZE WINDOW HELP
Q- [a -l - - b Stat~ Debug - | A _: n ciM-'E W 8.
' UpdateASA00ActivityDeginercs & X UpdateASA00PersistenceManager.cs UpdateAS400.cs Ex.CustomActivities Source Control Explorer Ml Solution Explorer v L%
%, PNMsoft.Ex.CustomActivities.UpdateAS400ActivityDeginer - @ GetSubmitChangesArguments{out WorkflowEditContextSubmitOptions options, out = @ .20a o p
g
S Eusing System; + . R
3 using System.Collections.Beneric; . Search Solution Explorer (Ctrl+) »
4 using System.Ling; ] Solution 'CustomnActivities' (1 project)
3 using System.Text; 4 [@ ExCustomActivities
g using System.ueb; b Properties
2 using PMMsoft.Sequence; I a—
using PNMsoft.Sequence.Design.web; b i
using PNMsoft.Sequence.Activities; e
using PNMsoft.Sequence.Design.bieb.UT; b Lol
using PNMsoft.Sequence.Runtime; b il Toolbox
£ key.snk
D SOLRecords:xt
Sinamespace PlMsoft.Ex.CustomActivities b c* UpdateASA00.cs
‘{ N ) b & UpdateASd0DActivityDeginer.cs
Bl class UpdateAsaeeActivityDeginer b o UpdoteASi00Persistencelanagen.cs
E public override IiorkflowElementiizardView<Activity> GetWizardview()
IControlloaderService service = base.Host.GetService<IControlloaderService>();
return (Activi rdview)service
_LoadControl("~/teb/UT/Activities/UpdateAS4Bo,/ UpdateaS40Biizard. ascx");
}
public override void BetSubmitChangesArguments(
E out WorkflowEditContextsubmitOptions options, out int timeout) Solution Exploren [HlesplEapkasgil=sliey
PO i > 1 X
tions = WorkflowEditContextSubmitOptions.All; o )
i cuEErEContextstbntopten UpdateAS400ActivityDeginer.cs File Properties o
imeout
}
R Build Action Compile 2

Output Find Symbol Results

Add Content to Activity Designer Class

Developing the Activity Wizard

1. Add a web application project to the solution. This project will be the wizard UI.

Add New Project g
I+ Recent .MET Framework 3.5 ~ Sortby: Default - Search Installed Templates (Ctrl+E) P~
4 |nstalled c# L oF
QJ ASP.NET Web Forms Application Visual C# Type: Visual C#
-
I Visual Basic A project for creating an application using
CH#
4 Visual C# @ ASP.NET Dynamic Data Entities Web Application Visual C# CRHRN D s
Windows Store s
; c
Windows @ ASP.NET Dynamic Data Ling to SOL Web Application Visual C#
Web b
) c
b Office T ASP.NET AJAX Server Control Visual C2
Cloud
. CH#
Reporting !E ASP.NET AJAK Server Control Extender Visual C#
b SharePoint
- c#
Sl fi]) ASPNET Server Contro Visual C#
Test
CH#
e Z@) ASP.NET Web Senvice Application Visual C#
Windows Phone
Worldflow
B Visual C++
B Visual F#
SQL Server
B JavaScript
LightSwitch -
P Online
Name: [CustomActivitiesDesigner |
| oK | | Cancel
Add Web Application to the Project
2. Sign the project (see step 1 above).
Custom Activity www.pnmsoft.com Page 12
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Iﬂ CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P = B %
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SOL TOOLS TEST ANALYZE WINDOW  HELP
Q- B-ald 9 P GoogleChrome ~ Debug ~ A _ [ -8 # £ _
§ CustomActivitiesDesigner* = X [DECH EEoY UpdateAS400ActivityDeginer.cs Up: lanager.cs UpdateAS400.cs CalSoluiuniErploredE R R EE R > R x
£ g
o Application o tttorms. [N @ o-2adn £
k-1 5 Platform
3 Buid - = Search Solution Explorer (Ctrl+=)) p-
]
o Web ] Solution 'CustomActivities' (2 projects)
8 4 . iviti i T
g %] CustomActivitiesDesigne:
g Package/Publish Web > & Propertss

Package/Publish 5QL
Silverlight Applications

Build Events

Resources
Settings
Reference Paths
Code Analysis
Sign the assembly
Choose a strong name key file:
Key.snk v

[ Delay sign only
When delay signed, the project will not run or be debuggable.

Output  Find Symbol Results

b =m References

I App_Data

I Scripts

b &) Defaultaspx
2 Keysnk

b §) Web.config

Ex.CustomActivities

b J Properties

b = References

b 7% bin

b

3

-

.

"% obj
W Toolbox

£ key.snk

[ SQLRecords.txdt

c# UpdateAS400.cs

c# UpdateAS400ActivityDeginer.cs

€ UpdateAS400PersistenceManager.cs

v v v

Solution Explorer | Team Explorer | Class View

PROPFEES 50050300000 0 R R T - L x

Sign the Project

3. Inthe project, add references to
PNMsoft.Sequence
PNMsoft.Sequence.Design

and your activity project, e.9. Ex.CustomActivities

4. Add the following two control tags in the web.config, in the <pages><controls>

element.

<add tagPrefix="sq" namespace="PNMsoft.Sequence.Design.Web.UI"

assembly="PNMsoft.Sequence.Design"/>

<add tagPrefix="sq" namespace="PNMsoft.Sequence.Design.Web.UI.WebControls"

assembly="PNMsoft.Sequence.Design"/>

<add tagPrefix="sq" tagName="ActivityDetails"
src="~/Web/UI/Activities/ActivityDetails.ascx" />

<add tagPrefix="sq" tagName="WorkflowExpressionBuilder"
src="~/Web/UI/Expressions/WorkflowExpressionBuilder.ascx" />

Custom Activity

www.pnmsoft.com
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ﬂ CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q)

FILE EDIT VIEW PROJECT BULD DEBUG TEAM XML SOL TOOLS TEST ANALYZE WINDOW HELP
@-0 @-@ MW DT - b GoogleChome - Debug - | M _ E B WM FTEma 9H N B » B
£ UpdsteASH00PersistenceM s Up civityDetail UpdateAS400.cs Up ctivityDeginer.cs T Solution Explorer szt 3 v ax 3
2 <error statusCode="484" redirect="FileNotFound.htm” /> = a -engn ’ §
4 </customErrors> - B
E - Search Solution Explorer (Ctrl+:) P~
E E <contrals> e 9
g <add tagPrefix " namespace="System.lieb.UI" assembly="System.leb.Extensions, Version=3.5.0.8, Culture=neutral, Publ b & Properties
<add tagPrefix namespace="System.leb.UI.WebControls” assembly="System.Wsb.Extensions, Version=3.5..@, Culture=n b =W References
<add tagPrefix namesp NMsoft.Sequence.Design.Web.UI"  assembly="PNMsoft.Sequence.Design”/> i App_Data
<add tagPrefix="sq" namespace="PNMsoft.Sequence.Design.Web.UL.HebControls” assembly="PlMsoft.Sequence.Design”/> b i Scripts
<add tagPrefix="sq" taglame="ActivityDetails" src="~/Web/UI/Activities/ActivityDetails.ascx” /> > @) Defaultaspx
<add tagPrefix="sq" taghane="WorkflowExpressionBuilder” src="~/Web/UI/Expressions/WorkflowExpressionBuilder.ascx” /> B Key.snk
{"‘“‘”””1” b g8 UpdateASA00ActivityDetails.asck
</prges> b g% UpdateASA00Wizard.ascx
E <httpiandlers> 4 #1 Web.config
. " s> ) Web.Debug.config
asmx” validate="false" type="System.Web.Script.Services.ScriptHandlerfactory, System.leb.Extension %) Web Release.config
AppService.axd” validate="false” type="System.ieb.Script.Services.ScriptHandlerfactory, System.Web b Ex.CustomActivities
<add verb="GET,HEAD" path="ScriptResource.axd" type="System.lieb.Handlers.ScriptRescurceHandler, System.ueb.Extensions, W
</httpHandlers>
E <httpriodules>
<add name="Scriptiodule” type="System.web.Handlers.Scriptiiodule, System.ueb.Extensions, Version=3.5..9, Culture=neutral
</httphiodules>
</system.web>
5 <system. codedom>
E <compilers>
E <compiler language="c#;cs;csharp” extension=".cs” warningLevel="a"
type="Microsoft.CSharp.CSharpCodeProvider, System, Version=2.8.8.0, Culture=neutral, PublicKeyToken=b77a5c5619
<providerOption name="CompilerVersion" value="v3.5"/>
<providerOption name="WarnAsError” value="false"/>
</compiler>
</compilers>
</system. codedom> -
00% -4 »  Solution Explorer | Team Explorer | Class View
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Add Control Tags in web.config

5. Add a Web User Control (ascx file) named UpdateAS400Wizard.ascx to your project.
Edit the source location if necessary (Src). This file will be the designer shell. You will

add the content in the following steps.

Add New Iltem - CustomActivitiesDesigner ?
4 Installed Sort by: Default - Search Installed Templates (Ctrl+E) P~
4 Visual C2 - .
|;uca " @ Web Form Visual C# Type: Visual C=
Do £ An ASP.NET server control created using
t - p
e @ Web Form using Master Page Visual C# izl
General
Web
Windows Forms !.j Web User Control Visual C#
WPF
Marrify Master Page Visual C#
Silverlight
Workflow MNested Master Page Visual C#
P Online HTML Page Visual C#
Style Sheet Visual C#
rJS - ;
I JavaScript File Visual C#
c#
@ AJAK-enabled WCF Service Visual C#
g-—; ASP.NET Handler Visual C#
= ASP.MET Module Visual C#
]
- -
a— P NN L -~ . ' e [
Name: [UpdateAS400Wizard.ascx |
Add || Cancel

Add Web User Control

Below is an example for the wizard shell which contains two pages, one for the activity
details (name and alias) and the other for the AS400 setting.
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<%@ Control Language="C#" AutoEventWireup="true"
CodeBehind="UpdateAS400Wizard.ascx.cs"
Inherits="CustomActivitiesDesigner.UpdateAS400Wizard" %>

<%@ Register Src="~/Web/UI/Activities/UpdateAS400/UpdateAS400ActivityDetails.ascx"
TagPrefix="ca" TagName="CustomActivityDetails" %>

<sq:WizardForm ID="WizardForm" runat="server">
<wizardpages>

<sq:WizardTemplatedPage runat="server" ID="ActivityDetailsPage" Title="Update
AS400 Activity Details">
<ContentTemplate>

<sq:ActivityDetails runat="server" ID="ActivityDetails" />

</ContentTemplate>
<FooterTemplate>

<sq:WizardButtonGroup runat="server" Buttons="Next" />
<sq:WizardButtonGroup runat="server" Buttons="Cancel" />

</FooterTemplate>
</sq:WizardTemplatedPage>

<sq:WizardTemplatedPage runat="server" ID="SourceDatabaseSettingsPage"
Title="AS400 Connection Settings">
<ContentTemplate>

<ca:CustomActivityDetails runat="server"></ca:CustomActivityDetails>

</ContentTemplate>
<FooterTemplate>
<sq:WizardButtonGroup runat="server" Buttons="Back, Finish" />
<sq:WizardButtonGroup runat="server" Buttons="Cancel" />
</FooterTemplate>
</sq:WizardTemplatedPage>

</wizardpages>
</sq:WizardForm>

7. Add another ascx file named UpdateAS400ActivityDetails.ascx. Here you will build a
GUI interface to enable editing the Custom Activity’s properties. If a property is an
sqExpression, you need to add a button. See more in the example below.

Note: Sequence has built-in skins for different wizard elements. It is recommended
fo use the system skins to create wizards that blend in with the Sequence
environment.

<%@ Control Language="C#" AutoEventWireup="true"
CodeBehind="UpdateAS400ActivityDetails.ascx.cs"
Inherits="CustomActivitiesDesigner.UpdateAS400ActivityDetails" %>

<table>
<tr>
<td>
<asp:Label ID="Label3" runat="server" AssociatedControlID="processId"
SkinID="MainInstruction">Process Id</asp:Label>
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<asp:TextBox runat="server" ID="ProcessId"
SkinID="TextBoxHalfSize"></asp:TextBox>

<asp:Button runat="server" ID="processIdButton" SkinID="3DotsButton" />

<asp:RequiredFieldValidator ID="RequiredFieldValidator3" runat="server"
ControlToValidate="processId" ErrorMessage="The process Id is required."
SetFocusOnError="true"></asp:RequiredFieldValidator>

<br />

</td>
</tr>

<tr>
<td>
<asp:Label ID="Label5" runat="server" AssociatedControlID="VariableName"
SkinID="MainInstruction">Variable Name</asp:Label>
<asp:TextBox runat="server" ID="VariableName"
SkinID="TextBoxHalfSize"></asp:TextBox>
<asp:Button runat="server" ID="VariableNameButton" SkinID="3DotsButton" />
<asp:RequiredFieldValidator ID="RequiredFieldValidator5" runat="server"
ControlToValidate="VariableName" ErrorMessage="The Variable Name is required."
SetFocusOnError="true"></asp:RequiredFieldValidator>
</td>
</tr>
</table>

8. Go back to UpdateAs400wWizard.ascx and add a ‘Register’ tag that points to the
UpdateAS400ActivityDetails.ascx web control which you have just created.

<%@ Register
Src="~/Web/Ul/Activities/Update AS400/UpdateAS400ActivityDetails.ascx"
TagPrefix="ca" TagName="CustomActivityDetails" %>

b CustomActivities - Microsoft Visual Studio Quick Launch (Ctrl+Q) P - 8 x
FLE EDIT VIEW PROJECT BUILD DEBUG TEAM SOL TOOLS TEST ANALYZE WINDOW  HELP
Q- B-alE 9 - P GoogleChrome ~ Debug -~ A _- [ 9 % DOCTYPEHTMLS - _ @B -8 % & _
£ UpdsteASA0DACtvityDetails.asox” UpdateAS400Wizard.ascx.cs [T Pt ciom/ActivitiesDesigner* UpdateAS400.cs = Solution Explorer s > 1x
] S Tp—r——— e F—p—— o i rp— = -
d <%@ Control Language="C#" AutoEventWireup="true" CodeBehind="UpdateASa@@Wizard.ascx.cs” Inherits="CustomActivitiesDesigner.UpdateASS @ Lenam o ,,
g -
g <%@ Register Src="s/Web/UI/Activities/UpdateASA80/UpdateAS4@BACt ivityDetails ascx” TagPrefix="ca” Taghame="CustomActivityDetails" 5  Sesrch Selution Explorer (Ctrl+q) P
S
- |
Solution ‘CustomActivities' (2 et -
5 E<sq:WizardForm ID="WizardForm" runat="server"s F_D:':‘”; L:(:_mh_‘ ‘E' e (@ projects)
2 B <wizardpages> ustomActivitiesDesigner
t{ b J Properties
2
El <sq:MizardTemplatedPage runat="server" ID="ActivityDetailsPage" Title="Update AS460 Activity Details"s b =M References
= <ContentTemplate> B App_Data
b Seripts
<sq:ActivityDetails runat="server” ID="ActivityDetails" /» b &) Defaultaspe
B Key.snk
x“:“?”e?’?:“ b g% UpdateASa00ActivityDetails.ascx
goteriempiate b gh UpdateASA00Wizard.ascx
<sq:WizardButtonGroup runat="server” Buttons="Hext" /> b &) Web.config
<sq:WizardButtonGroup runat="server” Buttons="Cancel™ /> 4 Ex.CustomActivities
b S Properties
</FooterTemplate> b = References
</sq:WizardTemplatedpage> > ™ bin
b [ obj
e <sqiiizardTenplatedPage runat="server” ID="SourceDatabaseSettingsPage” Title="AS488 Connection Settings"> » i Toolbox
E <ContentTemplate>
£ key.snk
<ca:CustomActivityDetails runat="server”></ca:CustomActivityDetails> O SOLRecords.bd
b c* UpdateAS400.cs
</ContentTemplate> b c* UpdateAS400ActivityDeginer.cs
= <FooterTemplate> b c* lndateASaNPersictenceMananer.cx -
<sq:WizardButtonGroup runat="server” Buttons="Back, Finish" /> Solution Explorer | Team Explorer | Class View
<sq:WizardButtonGroup runat="server” Buttons="Cancel” /> .
</FooterTemplate> FTE *x
</sq:WizardTemplatedPage> DOCUMENT -
00% - 4
5 Desgn | 8 St = Source | =
Output  Find Symbol Results  Error List
Ready Ln4 Col 1 Ch1 INS

Add Details.ascx

9. In the code behind of the UpdateAS400ActivityDetails.ascx , bind the activity
properties to the textbox value or any other control value. This code should be placed
in the OnPreRender method.

See the example below:

Custom Activity www.pnmsoft.com Page 16



PNMSOFT

Business Processes in Motion™

protected override void OnPreRender(EventArgs e)

{

IWorkflowElementDesignerHost host

((PNMsoft.Sequence.Runtime.IServiceProviderEx)this.Page).GetService<IWorkflowElementDe
signerHost>();
UpdateAS400Activity activity = (UpdateAS400Activity)host.WorkflowElement;

if (!base.Initialized)

{
if (activity.VariableName != null)
¢ this.VariableName.Text = activity.VariableName.ToString();
if (activity.ProcessId != null)
{ this.ProcessId.Text = activity.processId.ToString();
bgse.lnitialized = true;
}base.OnPPeRender(e);
}

10. To allow the expression editor to be displayed when the user clicks E extend the
OnClientClick to include show a modal dialog with WorkflowExpressionWizardOptions
object.

See the example below:

WorkflowExpressionWizardOptions exprOptionsItem = new WorkflowExpressionWizardOptions(
this, (Workflow)activity.Parent, activity);
exprOptionsItem.PageTitle = "Select Process ID";
exprOptionsItem.WizardTitle = "Process ID";
exprOptionsItem.ClientValueControl = this.ProcessId.ClientID; //return
value to
exprOptionsItem.ExpressionFormat = SqExpressionFormat.Object;

this.processIdButton.OnClientClick =
this.Page.ClientScript.GetShowModalDialogReference(exprOptionsItem);

11. Save the values from the page control to the activity properties by overriding the
SaveTo method.

public override void SaveTo(Activity workflowElement)

{
UpdateAS400Activity customActivity = (UpdateAS400Activity)workflowElement;

customActivity.VariableName = VariableName.Text;
customActivity.ProcessId = ProcessId.Text;

12. Here is an example of the complete designer code:

using PNMsoft.Ex.CustomActivities;

using PNMsoft.Sequence;

using PNMsoft.Sequence.Design.Web;

using PNMsoft.Sequence.Design.Web.UI;

using PNMsoft.Sequence.Design.Web.UI.Expressions;
using PNMsoft.Sequence.Expressions;

using System;

using System.Collections.Generic;
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using System.Ling;

using System.Web;

using System.Web.UI;

using System.Web.UI.WebControls;

namespace CustomActivitiesDesigner

{

public partial class UpdateAS400ActivityDetails : ActivityDesignerView

{

protected override void OnPreRender(EventArgs e)

{

IWorkflowElementDesignerHost host

((PNMsoft.Sequence.Runtime.IServiceProviderEx)this.Page).GetService<IWorkflowElementDe
signerHost>();
UpdateAS400Activity activity = (UpdateAS400Activity)host.WorkflowElement;

if (!base.Initialized)

{
if (activity.variableName != null)
¢ this.VariableName.Text = activity.VariableName.ToString();
}
if (activity.ProcessId != null)
{ this.ProcessId.Text = activity.ProcessId.ToString();
}

WorkflowExpressionWizardOptions exprOptionsItem = new
WorkflowExpressionWizardOptions (

this, (Workflow)activity.Parent, activity);

exprOptionsItem.PageTitle = "Select Process ID";

exprOptionsItem.WizardTitle = "Process ID";

exprOptionsItem.ClientValueControl = this.ProcessId.ClientID; //return
value to

exprOptionsItem.ExpressionFormat = SqExpressionFormat.Object;

this.processIdButton.OnClientClick =
this.Page.ClientScript.GetShowModalDialogReference(exprOptionsItem);

WorkflowExpressionWizardOptions exprOptionsItem2 = new
WorkflowExpressionWizardOptions (

this, (Workflow)activity.Parent, activity);

exprOptionsItem2.PageTitle = "Select Variable Name";

exprOptionsItem2.WizardTitle = "Variable Name";

exprOptionsItem2.ClientValueControl = this.VariableName.ClientID; //return
value to

exprOptionsItem2.ExpressionFormat = SqgExpressionFormat.Object;

this.VariableNameButton.OnClientClick =
this.Page.ClientScript.GetShowModalDialogReference(exprOptionsItem2);

base.Initialized = true;

}

base.OnPreRender(e);

}
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public void SaveTo(Activity workflowElement)

{
UpdateAS400Activity customActivity = (UpdateAS4@0Activity)workflowElement;

customActivity.VariableName = VariableName.Text;
customActivity.ProcessId = ProcessId.Text;

}
}

Deployment

Apply the steps below on the target server(s).
Copy the activity assembly (DLL) into the GAC (Global Assembly Cache).

Copy the two web controls (ascx files) under the administration directory.

0D E

Create a folder with your activity name under web\ui\activities and place the files there.
For example: C:\inetpub\wwwroot\Administartion\Web\U\Activities\UpdateAS400

5. Copy the image used in the canvas (.png file) into:
C:\Program Files\PNMsoft\Shared Resources\images\Diagram\

6. Copy the designer assembly into the bin of the administration site.
Add a line to tblActivityTypes table that matches the new activity information.
fldGuid — should match the data in the ActivityMetaData attribute.
fldType — custom activity strong name.

Here is an SQL example:

if not exists(select * from [tblActivityTypes] where [fldGuid] =
'8C186E65-A26C-4E02-BA99-1441B8FFB3B2")

begin

insert into
[tblActivityTypes] ([£1dGuid], [f1dType], [fldCanStartWorkflowManually])

values ('8C186E65-A26C-4E02-BA99-1441B8FFB3B2"',

'"PNMsoft.Ex.CustomActivities.UpdateAS400Activity,
PNMsoft.Ex.CustomActivities, Version=1.0.0.0, Culture=neutral,
PublicKeyToken=b89fc47cd0£734c9",

1)
End

8. Run lISreset to flush the application cache.

Well done. You have completed your first custom activity!

Custom Activity www.pnmsoft.com Page 19



	Introduction
	Activity Development
	Setting up the project
	To sign the assembly:
	To add a toolbox image for the Custom Activity:

	Implementing the Activity Logic
	Implementing Persistance Manager (optional)
	Developing The Activity Designer (optional)
	Developing the Activity Wizard

	Deployment

