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The term Aenvironmento i s a f aBmstprdctee in bwsiness applicatonf t war e dev
development requires that a solution be developed in a development environment, tested in a test environment,
and once approved, deployed in a production environment.

Typically, a solution is developed on a Development computer, belonging to the Development Environment. There

is direct connectivity between the Development machine (client) and the Development Environment (server).

Once all development work is done, the solution is deployed to the next environment (QA/Test, Staging), where it

is subjected to a battery of functionality and user acceptancetests. Fi nal |l y, when the solution
worl do, it i serveregsiting withid the RvoductioeEnvironment. There is often no direct

connectivity between Development computers (client) and the Production Server.

To facilitate transferring the process between environments, K2 blackpearl makes use of MSBuild for packaged
deployment. A deployment package is created when the project is successfully built with no errors. The package
is copied and relocated to the target environment, such as QA/Test or Production. When you create an MSBuild
package, you point to configuration settings called environment fields, rather than fixed values. Environment fields
are commonly used for such things as the mail server location, workflow server location, and the SharePoint
Server URL, for example. The values of these Environment fields are then populated at the time of deployment by
specifying an environment on the MSBuild command line.

These Environment Fields are stored by K2 in the EnvironmentSettings database. This information can be viewed
and modified using the K2 Object Browser or the K2 Workspace Management Console.

ﬂ Note: For the most up-to-date information regarding the technologies and software supported by
K2, please see the Compatibility Matrix available at http://help.k2.com/en/blackpearlmatrix.aspx.
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K2 has a list of environment definitions. An environment typically consists of the following items:

1 K2 Workflow server

K2 Workspace

1 SQL server

SQL Server Reporting Services
MOSS (often)

v v > D> >

There is a set of fields for each environment. These fields contain values for the Workflow server, Mail server,

SharePoint URL and others. This set of Environment Values that comprise an environment definition is stored in

K26s Environment Settings SQL database. A singlae K2 Envir
Environment definitions for multiple K2 environments 1 even if the K2 server for that defined environment is not

the one hosting that particular EnvironmentSettings database.

SINGLE PHYSICAL K2 ENVIRONMENT

In a small implementation, you may have only a single K2 server. In this case, you would host Development and
Production processes on the same K2 server. K2 blackpearl allows for this by using the Environment Fields to
specify different values for the different environments. For example, you could point to a Development and a
Production SharePoint URL, separate web service URLs, and so on.

Note: This is not a recommended configuration. Best practice is to always have different servers
(physical or virtual) for different environments.

MULTIPLE PHYSICAL K2 ENVIRONMENTS

A more common implementation of K2 blackpearl involves separate physical or virtual K2 servers for each
different environment. A Development environment might consist of a Development K2 server, Development K2
clients, a Development SharePoint server, and so on. This Development environment may be in the same Active
Directory domain as the Production environment or in its own domain. The Production environment would then
comprise a K2 server farm, a Production SharePoint farm, SQL Reporting Services, and so on. It is common for
the Production environment to contain no Development clients except for a Development client reserved for
repairing errors that may occur in Production processes.

The EnvironmentSettings database is created during installation of K2 blackpearl. By default, every installation of
K2 blackpearl creates two environments in the EnvironmentSettings database: Production and Development. This
is built on the assumption that you will always create at least those two environments.

Certain Environment Fields are populated at installation and configuration of K2 blackpearl, including the
Category Server, Mail Server, ServiceObject Server, SmartObject Server, Web Service URL, Workflow
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Management Server, and Workflow Server. Others, such as SharePoint Site URL, must be manually set after

installation. There are several predefined Field Types and more can be added to suit your needs. Additionally,

custom fields can be created asneeded, such as the base URL for your company?b
web service URL) or a SharePoint Records Center, Any web service, URL, server name, or other frequently-used

information can be stored in an environment field.

All information relating to Environments within K2 is stored in the EnvironmentSettings database as shown in
Figure 1. The following sections describe this database in greater detail.

Note: Direct manipulation of the K2 databases is not supported. Please do not make changes
directly to your K2 databases unless directed to do so by K2 Support.

B | | EnvironmentSettings Name | schema | Created

[ Database Diagrams [ System Tables

SR = _Environment dba 4}30{2008
L System Téb\es =l _EnvironmentLog dbo 413072005
= dbu._Env!mnmant =1 _EnvironmentLogoperations dbo 413072005
3 dbo._Frwvirornmentlog = _Field dba 4/30/2008
=1 dbo._EnvironmentLogOper ¥

) = _FieldTypes dbo 4/30{2005

=1 dbo._Field
= dbo. FieldTypes =1 _Fieldvalue dha 4/30{2008
= dho. Fieldvalue 3 _Plugins dba 4/30{2008
= dbo. Plugns 1 _Setting dba 4{30{2005
=] dbo._Setting = _Template dba 4j30/2008
=1 dbo._Template

[FIGURE 1. ENVIRONMENTSETTINGS DATABASE TABLES]

TEMPLATE TABLE

When an environment is defined, it is built on a template. The template specifies all the fields which are created
and populated by default as well as the basic structure of other pre-existing fields which can be added with
minimal effort. Essentially, the default environment template contains information for the most commonly used
environment fields.

HGQADS Environ.. bo._Fieldvalue HOOQAOS.Enviro...dbo._Template | HOQADS Enviran... - dbo._Setting |~ Object Explorer Details |
TemplateId | TemplateMame | TemplateDescri, ., | IsDefault | CreateTime ‘ Modify Time | OwnerFullMame | CreatedBy | ModifiedBy
i 3 [BES Defaulk Template  Default Template  True 21712007 12:00:,,, 2/7/2007 12:00:.., K2Workflow\Inst,,, K2wWorkflow\Inst,,, K2workFlowiInst,,,

ourceCode Technology Holdings, Inc. All rights reserved.
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[FIGURE 2. THE TEMPLATE TABLE IN SQL.]

K2 Management x COM:5555 > Ervironment Library > Template Management

H o K2 5CHAGACOMS55S
= E wWaorkflow Serer
= [5] SmartBox Selected  Name Description Default
= & Environment Library « Default Template Default Template True
& Plugin Types
&3 Field Types
=l =] Templates
= T2 Default Template
1 Template Fields
= @] Enviranments

b Add | [ Edit | % Delete |

[FIGURE 3. THE DEFAULT TEMPLATE, IN WORKSPACE.]

FIELDTYPES TABLE
The FieldTypes table maps external assemblies to specific types of Fields, as shown in Figure 4. This table also
includes a setting to determine whether that type of field is added to a new environment definition by default.

IQADS.Enviro...0._FieldTypes ~ HQQADS Enviran.. gs - dbo._Field | HQQACS Environ., bo._Fieldvalue | HQQA0S.Envire,, .dba,_Template | v X
Typeld | Pluginid | FriendlyMame Typehlame | Typedssembly | TypeDescription IsAddedByDef aulk |
19006.,, DMZ0EE... Category Server SourceCode, Warkflow, Design, EnvironmentSettings, CategorySer, .. | SourceCode.w,,, Category Object Server True

B ZE9ES... 73166D... Mail Server SourceCade. Workflow, Design. Environment Settings, SMTPField SourceCade.W...  Mail Server True

B 6B030... 992431... ‘workflow Management Server SourceCode.Workflow, Design, EnvironmentSettings WorkflowrMa,.,  SourceCode.w... Workflow Management Server  True

B 60202, 0S5CA7... Workflow Server SourceCode. Workflow, Design.EnvironmentSettings, WorkflowSer, .. SourceCode.W... ‘Warkflow Server True

B FAEGA... OFEBSF... SharePoint Site URL SourceCode. Workflow . Design. EnvironmentSettings, SharePointURL | SourceCode.W'...  SharePoint Site URL False

B QZDAS... OBDCFE... ServiceObject Server SourceCode. Workflow, Design. EnvironmentSettings, WorkflowSer...  SourceCode.W...  ServiceObject Server True

B Q6D70... ZFOCFO... SmartObject Server SourceCade. Workflow. Design. EnvironmentSettings. SmarkObject...  SourceCode.W...  SmartCbiject Server True

N DISDS,.. &C4006,., SharePoint Records Center SourceCode, Workflow, Design. EnvironmentSettings, SharePointR...  SourceCode.W...  SharePoint Records Center False

: EE445... E3D733... Web Service URL SourceCode. Workflow, Design. EnvironmentSettings, WebServiceF..,  SourceCode.W... ‘Web Service URL True
FBZ13... C143EA... Miscellaneous Field SourceCode, Workflow, Design. EnvironmentSettings Miscellaneou, .. SourceCode.Ww'...  Miscellaneous Field False

Ll rmm AR AL e AL AR AR

[FIGURE 4. FIELDTYPES TABLE]

K2 Management 4 K2.SCNAQA.COM:5555 » Ervironment Library > Field Types Management

o K2 5CHNAGACOME555 b Add | 2 Edit [ % Delete |
H E Waorkflow Server

=l [&] SmanBox Selected  Mame Cegcription Plugin Added by Default
= @ Environment Library e Category Server Categary Ohject Server Category Server Plugin True
& Flugin Types e Mail Server Mail Server Mail Server Plugin True
= Field Types i l;ll_\slgellaneouﬁ Miscellaneous Field Field Browzer Plugin Falze
2 [E Templates 18
r ServiceOhject A ’ ) ; ;
= T2 Default Template Server SeniceOhbject Server SeniceOhject Plugin True
=1 Template Fields r gharezuigl . SharePaint Records Center glhar_eF'Uim Records CenterFalse
# @ Ermironments Brords Lenter ugin
= [& SmartObjects [ 3F!Ral_rePD|ntS|te SharePoint Site URL SharePoint Server Plugin - False
gl Roles [ad gmanomect SmartDhject Server SrmartObject Server Plugin True
H 5y Licanse Managamant Werzesr
H B BLACKPOINTBETA1:5555 I8 UREL Envice Weh Service URL Weh Service Plugin True
H Zr HAQUATAPPO1:5555 okl ow
8 Management  Workflow Management Server kaﬂuwm?”agemem True
Serer Plugin
Server
i Wiorkflow Server Workflow Server Workflow Server Plugin True




WHITEPAPER: THE K2 BLACKPEARL ENVIRONMENT LIBRARY

[FIGURE 5. FIELD TYPES VIEWED IN WORKSPACE.]

Compare the AAdded by Defaultdo column of the Field Types
asshowninFigure6, and you wi |l notice that only those Field Tyj
show up in the Template Fields. Any other fields (such as SharePoint Site URL) must be added manually.

K2 Management 4 K2.SCNAQA.COM:5555 > Environment Library > Default Template > Field Management

E 2 K2ECHNAGACOME55S ah Add | B Edit | % Delete |
= E Workflow Server

=l [&] SmanBox Selected  Mame Description Default Field Type

= @ Environment Likrary [l Category Server Category Server True Category Sarver

& Plugin Types o Mail Server Mail Server True Mail Server

= Field Types el ServiceObject Server ServiceObject Server True SeniceOhject Server

= [ Templates e SmartObject Server SmartObject Server True SmartOhject Server
= 2 Default Template o Web Service URL Web Service URL True Web Service URL
1 Template Fields o Wiorkflow Management Warkilow Management Server True ‘Warkflow Management
= @ Efvironments Server Server
8 Wianrkflow Server Wianrkflow Server True ‘Warkflow Sener

= @ SmarObjects

[FIGURE 6. TEMPLATE FIELDS, VIEWED IN WORKSPACE.]

FIELD TABLE

The Field table, as shown in Figure 7, lists all the fields that have been defined. The Templateld refers to which

template the field belongs (see the section below on the Template table). The Typeld refers to the type of field

(seet he section below on the FieldTypes table). Fi el dName
you see in Workspace.

DLX.Environmen...s - dho._FieIdr Object Explorer Details } - X
FieldId Templateld ‘ Typeld FieldMame FieldDescription IsDefault | CreateTime | ModifyTime O
» 4 oD CFAEFS74A... 96D7DCE... SmartObject Server SmarkObject Ser... True ZI7[2007 12:00:,.. Z2[7(2007 12:00:... K2W
3CCI3296-TAZC-4FE4-9BE4-626004B9F623  CFAEFS7A... EE44826... Web Service URL ‘web Service URL  True 2{7[2007 12:00:... 11/20/2007 4:4... K2W
G831453A-21 AC-4EET-054A-FACO3BCE4ESG  CFAEFE7A... 19DD610.., Category Server Cateqory Server True 2/7[2007 12:00:.,, 2[7/2007 12:00:.., K2W
GED31AMM-BESE-454C-A772-D43704B4E50E  CFAEFSTA.., ZE9E915... Mail Server Mail Server True 2I7[2007 12000, 272007 12:00:.., K2W
95AADEEF-325C-4890-A6D0-FASBA34C2B62 CFAEFE7A... 92DASES... ServiceObject Server ServiceObject 5. True 2J7[2007 12:00:... 2[7/2007 12:00:... K2W
ba39f42d-fda?-4d60-b495-12a472cel adb CFAEFE7A... 7AEGABZ... SharePoint Operations Sike URL ALLL False 4/30/2008 10:2,.,  4/30/2008 10:2... 'DENZ
D3CA4715-EDE4-4E50-5AA5-33E77B4866A1  CFAEFS7A... 6BO03DEL... Workflow Management Server  Workflow Manag... True 21712007 12:00:.,. 2[7[2007 12:00:... K2W
DE426960-5141-4003-B9F9-FC4802C0EF4A  CFAEFS?A.., 6DZ0Z00... ‘Workflow Server workflow Server True 2/7[2007 12:00:.,, 2[7/2007 12:00:.., K2W
febebe22-47f4-4951-a4da-bBEEE23C1 825 CFAEFE7A... 7AEGABZ2... SharePoint Sales Site URL False 1/24/2008 12:2...  1/24/2008 12:2... DEN{
* ALLL ARLEL ALEL ALEL ALEL ALEL ALLL ALLL ALLL

[FIGURE 7. FIELD TABLE.]

FIELDVALUE TABLE

The table containing the actual Environment Field values is the FieldValue table as shown in Figure 8. You can
view them in Workspace on a per-environment basis as shown in Figure 9. The defined environments have their
own values for several different Environment Fields. You can modify these values, add additional Fields, and
even define new fields.

nology Holdings, Inc
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Fieldid

EnvironmentId

Figldyalue

SA91AEEC-GC49...
SA91AEEC-GC49...
ICC33296-TAZC...

ICCI326-TAZC...
| |3CC33296-7A2C...
G531453A-21AC, .,
G531453A-21AC, .,
G531453A-21AC, .,

SED31A04-BESE. ..
I SED31A04-BESE. ..
SED31A04-BESE. ..
SSAADEEF-325C...

SSAADEEF-325C...
B 9EAADEEF-325C...
ba3af4zd-fda7-...
ba3af4zd-fda7-...

ba3af4zd-fda7-...
B D3CA4715-EDE4. ..
D3CA4715-EDES. ..
| |D3CA4718-EDEY...
DE42B5E0-5141...
DE42B5E0-5141...
DE4ZB5E0-5141...
L febebc22-47F4-..

1BDASDED-BAFI-4040-45309-8014195016F9
1BDASDED-BEF9-4040-A509-E3C9SEFDEDSF
3a3164e9-0bSc-46d0-54f 3-533bee38e30e
1BDASDED-BEF9-4040-4509-50141 9501 6F9
1EDASDED-BEF9-4040-A809-ESC9SEFDEDSF
333164e9-0bSc-46d0-54f 3-533bee38e30e
1BDASDED-BEF9-4040-4509-50141 9501 6F9
1BDASDED-BEF9-4040-A509-E3C9SEFDEDSF
3a3164e9-0bSc-46d0-54f 3-533bee38e30e
1EDASDED-BAF9-4040-4309-8014 1950 16F9
1BDASDED-BEF9-4040-A509-E3C9SEFDEDSF
3a3164e9-0bSc-46d0-54f 3-533bee38e30e
1BDASDED-BEF9-4040-4509-50141 9501 6F9
1BDASDED-BEF9-4040-A509-E3C9SEFDEDSF
aa8164e9-0b8c-46d0-84F 3-533bee38e30e
1BDASDED-BEF9-4040-4509-50141 9501 6F9
1BDASDED-BEF9-4040-A509-E3C9SEFDEDSF
3a3164e9-0bSc-46d0-54f 3-533bee38e30e
1EDASDED-BEF9-4040-4509-8014195016F9
1EDASDED-EBSF9-404D-4309-E3C93EFDEDSF
333164e9-0bSc-46d0-54f 3-533bee38e30e
1BDASDED-BEF9-4040-4509-50141 9501 6F9
1BDASDED-BEF9-4040-A509-E3C9SEFDEDSF
433 164e9-0bsc-46d0-34F 3-533bee38e300
1BDASDED-BAFI-4040-45309-8014195016F9

Integrated=True;IsPrimaryLagin=True; Authenticate=Tru...

Inteqgrated=True;IsPrimaryLogin=True; Authenticate=Tru...

http DL S0
http:fiDLY:E0

Inteqgrated=True;IsPrimaryLogin=True; Authenticate=Tru...

Inteqgrated=True;IsPrimaryLogin=True; Authenticate=Tru...

mail, denaliz:, com

mail.denalix.com

Inteqgrated=True;IsPrimaryLogin=True; Authenticate=Tru...

Integrated=True;IsPrimaryLogin=True; Authenticate=Tru...

http:ffportal denallix, com/sites/operations

Inteqrated=True; IsPrimaryLogin=True; Authenticate=Tru. .,

Integrated=True;IsPrimaryLagin=True; Authenticate=Tru...

Inteqgrated=True;IsPrimaryLogin=True; Authenticate=Tru...

Inteqgrated=True;IsPrimaryLogin=True; Authenticate=Tru...

http:fipartal. denallic. comsitessales

[FIGURE 8. THE FIELDVALUES TABLE IN THE ENVIRONMENTSETTINGS DATABASE.]

DLX:5555 > Environment Library > Default Template > Development > Field Management

g Add | [4f Edit | X Delete |

Selected Mame Description Default Field Type
[ Category Server Category Server True Category Server
& Mail Server Iail Server True Mail Server
[ SenviceObject Server SenviceObject Server True SeniceObject Server
o SharsPointOperations Site False SharePoint Site URL
& ShareFoint Sales Site URL False SharePoint Site URL
[ SmantOhject Server SmantOhject Server True SmantOhbject Server
[ Web Senvice URL Web Service URL True Web Service URL
[ Worlkdflow Management Server  Workflow Management Server  True Worlkflow Management Server
o Worldlow Server Workflow Server True Worldflow Server

| CreateTime | Modify Time | CwnerFullame
2[7/2007 12:00:... 2[7[2007 12:00:... K2WoaorkFlow\Inst,
{72007 12:00:,,, 2/7/2007 12:00:... K2Workflow\Inst,
61242008 5:06:,.,  6/24/2008 5:06:,.. DEMALLIX\Admin,
2(7{2007 12:00:,., 11/20/2007 4:4...  K2warkFlow\Inst,
2/7/2007 12:00:,,. 2/7/2007 12:00:... K2WaorkFlowdInst,
6/24/2008 5:06:,,, 6/24/2005 5:06:.., DEMALLIX\Admin,
{72007 12:00:,,, 2/7/2007 12:00:... K2Workflow\Inst,
{72007 12:00:,,, 2/7/2007 12:00:... K2Workflow\Inst,
61242008 5:06:,.,  6/24/2008 5:06:,.. DEMALLIX\Admin,
2/7/2007 12:00:,,. 2/7/2007 12:00:... K2Woarkflow\Inst,
2712007 12:00:,,, 2/7/2007 12:00:.., K2WorkFlow\Inst,
61242008 5:06:,.,  6/24/2008 5:06:,.. DEMALLIX\Admin,
{72007 12:00:,,, 2/7/2007 12:00:... K2Workflow\Inst,
20712007 12:00:,,. 2/7]2007 12:00:... K2WorkFlowInst,
6242008 5:06:,,,  6/24/2008 5:06:,., DEMALLIAdmin,
4/30/2008 10; 4302008 10:2,,.  DEMALLIX\Admin,
4/30/2008 10; 4302008 10:2,,.  DEMALLIX\Admin,
61242008 5:06:,.,  6/24/2008 5:06:,.. DEMALLIX\Admin,
20702007 12:00:,,, 2/7/2007 12:00:,.,  K2workflowiInst,
2J7/2007 12:00:... 2/7/2007 12:00:... K2WoarkFlow\Inst,
61242008 5:06:,.,  6/24/2008 5:06:,.. DEMALLIX\Admin,
{72007 12:00:,,, 2/7/2007 12:00:... K2Workflow\Inst,
{72007 12:00:,,, 2/7/2007 12:00:... K2Workflow\Inst,
6242008 5:06:,,, 6/24/2008 5:06:,., DEMALLL\Admin,
1/24/2008 12:2,..  1/24/2008 12:2...  DENALLIX\Admin,

Value

Integrated=True; IsPrimaryLogin=True;
Authenticate=True;
EncryptedPassword=False; Host=DLX;
Port=5555

mail.denallix.com

Integrated=True; IsPrimaryLogin=True;
Authenticate=True;
EncryptedPassword=False; Host=DLX;
Port=5555

http:/fportal.denallix.com/sitesioperations

http:/fportal.denallix.com/sitesisales
Integrated=True; IsPrimaryLogin=True;
Authenticate=True;
EncryptedPassword=False; Host=DLX;
Port=5555

hitp:iDLX80

Integrated=True; IsPrimaryLogin=True,
Authenticate=True;
EncryptedPassword=False; Host=DLX;
Fon=5555

Integrated=True; IsPrimaryLogin=True;
Authenticate=True;
EncryptedPassword=False; Host=DLX;
Port=5252

[FIGURE 9. THE DEVELOPMENT ENVIRONMENT FIELDS, SHOWING ONE SET OF FIELD VALUES, IN WORKSPACE.]
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ENVIRONMENT TABLE

The Environment table as shown in Figure 10 contains a list of currently configured environment definitions. This
is the same list as you see in Workspace, as shown in Figure 11. This table specifies a GUID for each
environment definition, as well as the Template it is based upon, the name and description of the environment,
and whether it is the default environment. The default environment is what is used by default during deployment.

LE.Envir _Envir

‘r DL¥.Enviranmen. ..s - dba,_Field }/ DL¥.Enviranme. . .bo._Fieldvalue }/ DL¥.Environme. ..bo, _FieldTypes }/ Object Explorer Details ] - X
EnvironmentId Templateld Enwironmenthlame | EnvironmentDe. .. | IsDefaulk | CreateTime | Modify Time|
» 1BDASDED-BEF2-4040-A809-601A195016F9  CFAEFGTA-FFE5-4704-0BA0-E3C23EFDEDSF Development Development True ElGl 2/7/2007 14
1EDASDED-BEF9-4040-A809-E3C93EFDEDSF | CFAEFSTA-FFE5-4704-8BA0-E3C93EFDEDSF  Production Production False 2{712007 12:0 2/712007 15
aadl64e9-0bdc-46d0-34F3-533bee35e30e CFAEFSTA-FFE5-4704-8BA0-E3CISEFDEDSF QA Quality Assurance  False Bi24/2008 5:06:... 6/24/2008 ¢
* ALLL ALLL ALLL ALEL ALLL ALEL ALLL

[FIGURE 10. THE ENVIRONMENT TABLE IN THE ENVIRONMENTSETTINGS DATABASE.]

K2 Management L | DL¥:5555 > Environment Library > Default Template > Environment Managdg

& Gs DLX.5555 [~ Fialata
= [@ SmarObjects G Add | [ Edit | X Delete |
= [ Environment Library Selected Mame Description
=] Plugin Types o Development Development
) Field Types (o Production Production
=[] Templates s QA

CQuality Assurance
=l T2 Default Template

=1 Template Fields
+ [ Environments

[FIGURE 11. ENVIRONMENTS AS DISPLAYED IN WORKSPACE MANAGEMENT CONSOLE.]

PLUGINS TABLE

The Plugins table, as shown in Figure 12, stores the mapping between environment fields and plugins. A plugin
defines the owner of a field. On an object model level there is a one-to-one relationship between the plugin and
the field. On a data level there is a one-to-many relationship between a plugin and a field. The latter means you

can define more than one field for each plugin. The plugin is merely the container for its fields. A plugin also
defines things like:

The way fields are loaded
Icons for the plugin and its fields

Whi ch -dilriiggkhd menu items are available and how to
Provide clipboard data when being dragged

> >y > >

Although the plugins and fields seem generic, each plugin is unigue in the way that it handles itself and its fields.
Currently, the plugin is not used by K2 blackpearl but is there for future capabilities of the Environment Library.
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)QADS.Environ... - dbo._Plugins |~ HQQADS.Enviro.. .o, _FieldTypes |~ HQQADS.Environ. ..gs - dbo,_Field |~ HQQAQS.Environ,. oo, Fieldvalus | C
PluginId
0S5CAT28-7137...

FriendlyMame TypeMame FluginDescription Typedssembly

Workflow Server Plugin SourceCode. WarkFlow. Plugins. WorkFlowServerBrowser . WorkflowServerPl...  SmartObject Server Plugin SourceCode.Wa. ..

OBDCFEFE-069D. ..
OFESEF4E-9AS4. ..

ZFOCFO76-93CA, .,

ServiceObject Plugin SourceCode. Workflow, Plugins, ServiceObjectBrowser, ServiceObjectBrows... | ServiceCbject Server Plugin SourceCode.Wo. .,

SharePoint Server Plugin SourceCode. Workflow, Plugins, SharePointBrowser, SharePointBrowserPlugin - SharePoint Server Plugin SourceCode.Wo...

SmarkObjeck Server Plugin SourceCode. Workflow, Plugins. SmartObjectBrawser . SmartObjectBrowserPl,.. | SmartObject Server Plugin SourceCode.Wa...

731660F4-3CEC. .. Mail Server Plugin SourceCode. Workflow, Plugins. MailServerBrowser, MailServerPlugin Field Browser Plugin SourceCode.Wo. ..

SC400667-D291...  SharePoint Records Center Plugin SourceCode. Warkflow Plugins. SharePointRecardsCentetBrawser SharePai... | SharePaint Records Center Plugin SourceCode.Wa. ..

992431C9-BC04. ..
C143EA34-3526. ..

DAZOEBZ1-8603..,

wWorkflow Management Server Plugin | SourceCode. WorkFlaw, Plugins, WorkflawManagementServerBrowser Wark, .. Workflow Management Server Plugin SourceCode.Wa...

Field Browser Plugin SourceCode. Workflow, Plugins. FieldBrowser . FieldBrowserPlugin Field Browser Plugin SourceCode.Wo...

Category Server Flugin SourceCode, Waorkflow, Plugins., CategoryServerBrowser, CategoryServerPl... | Category Server Plugin SourceCode.Wa...

E3D733F1-6AEC. .
L |

web Service Plugin SourceCode. Workflow, Plugins, WebServiceBrowser  WebServicePlugin ‘web Service Plugin SourceCode.Wo. ..

i A p s Af

[FIGURE 12. THE PLUGINS TABLE, IN THE ENVIRONMENTSETTINGS DATABASE.]

K2 Management 4

= S K25CMAGACOMA555
= & wWaorkflow Server

K2.SCNAQA.COM:5555 > Environment Library > Plugin Types Management

dh add | [ Edit | X Delete |

= [&@] SmarBox

= & Enwironment Likrary

&= Plugin Types

= Field Tune
2/ TerlagmTEe

= F= Default Template

=1 Template Fields

= @] Ervironments

& [ SmartOhjects

= @ Roles

Friendly Mame
i Category Server Flugin
~ Field Browser Plugin
7 Mail Server Plugin
i~ SericeObject Plugin
~ SharePoint Records Center Plugin
i SharePoint Server Plugin
i SmanObject Server Plugin
i~ \Weh Service Plugin
 Workflow Management Server Flugin

Description

Category Server Plugin

Field Browser Plugin

Field Browser Plugin
SenviceOhject Server Plugin
SharePoint Records Center Plugin
SharePoint Server Plugin
SmarntOhject Server Plugin

Weh Senice Plugin

Workflow Management Server Plugin

=5 License Management ™ Workflow Server Plugin SmartObject Server Plugin

[FIGURE 13. THE PLUGIN TYPES, IN WORKSPACE.]

Environment Values are used to simplify process authoring by eliminating the need to update processes every
time a resource changes. For example, you specify a SharePoint site URL for your root SharePoint site. Within a
process, you refer to this variable and optionally a relative path. If you relocate your SharePoint server, you simply
update the String Tables in K2, and the running version of the process need not change. For a detailed
explanatonof how Environment values related to Stri
versus String Tabl eso.

ng Tabl es,

The Default Environment Template contains a number of Environment Fields. These are commonly used fields
such as Mail Server and Workflow Server. Every environment definition contains placeholder values for each of
these default Fields, which you then customize to your environment. You can add non-default Environment Fields
to your environment by either adding an existing type of Field or by defining a new type of field. You can have
more than one Environment Field of the same type. A common use of this would be to specify multiple Web
Service URLs which could simplify the authoring of processes which integrate with your custom web applications.

Environment definitions, and environment fields, can be managed and manipulated within Workspace or through
the API. APl manipulation of environment definitions and fields is beyond the scope of this whitepaper.

PAGE 10
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The following examples assume all environments are defined in a single Environment database (see the section
bel ow, #AO0Optimizing Multiple K2 Environmentso, for furthe

VIEWING K2 ENVIRONMENTS
Existing environment definitions can be easily viewed in Workspace. Follow these steps to list the Environments:

Click on Management | Management Console
Expand the K2 server node

Expand Environment Library

Expand Templates

Expand Default Template

Select Environments

ok whpE

By default, K2 creates both a Development and a Production environment definition, which you can view in
Workspace, as shown in Figure 14. At the time of creation, these two default environments contain identical
values for all environment fields.

K2 Management 4 DLX:5555 > Environment Library > Default Template > Environment Management
= DLX:5555 . -
- dh Add | [ Edit | 3¢ Delete |
® [F] SmartObjects
=l 3 Environment Library Selected Name Description Default
& Plugin Types el Development Development True
5 Field Types s Praduction Production False

= [iF] Templates
= P2 Default Template
e Template Fields
I ({3 Environments
# o Development
# J Production

[FIGURE 14. DEFAULT ENVIRONMENTS, AS SEEN IN K2 BLACKPEARL WORKSPACE.]

VIEWING K2 ENVIRONMENT DETAILS

If you expand an environment in the left pane of Workspace and select Environment Fields, you see a list of the
environment fields currently configured for that environment, an example of which is shown in Figure 15.
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4 DLX:5555 > Environment Library > Default Template > Development > Field Management

gl Add | [ Edit | X Delete |
= @ SmartObjects
= @ Environment Library Selected Name DCescription Default Field Type Value
l& Plugin Types Integrated=True; IsPrimaryLogin=True,
Authenticate=True;
=1 Field Types Wi Vi / Serve
= ¥p (o Category Server Category Server True Category Server EncryptedPassword=False; Host=DLX:
=l [ Templates Port=5555
H t2 Default Template [ Mail Server WMail Server True Wail Server mail.denallix.com
= Template Fields Integrated=True; IsPrimaryLogin=True;
: : " " Authenticate=True
= Environments vi Vi Vi Ve Vi Vi
@ (ol SenviceObject Server SeniceObject Server True SeniceObject Server EncrypledPassword=False: Host=DLX
= Development Port=5555
=2 Environment Field: (o SharePoint Operafions Site False SharePoint Site URL http://portal.denallix.com/sites/operations
# J Production
(o SharePoint Sales Site URL False SharePoint Site URL http://portal.denallix.comisites/sales
& [E Workflow Server
Integrated=True; IsPrimaryLogin=True;
] smangor (ol SmanObject Server SmanObject Server True SmartObject Server Aulhenticate=True
o g Roles " N v EncryptedPassword=False; Host=DLX;
4 (&) License Management Fort=5555
(ol ‘Web Service URL ‘Web Service URL True Web Senvice URL hitp:/DLX:80
Integrated=True; IsPrimaryLogin=True;
Authenticate=True;
W i Vi Worlkd A Vi Work A Vi
(o Worlflow Management Server 'orkflow Management Server  True orkflow Management Server EncrypledPassword=False; Host=DLX;
Port=5555
Integrated=True: IsPrimaryLogin=True;
sl Waorkdlow Server Waorkflow Server True Workflow Server Authenticate=True;

EncryptedPassword=False; Host=DLX;
Port=5252

[FIGURE 15. THE ENVIRONMENT FIELDS FOR A DEVELOPMENT ENVIRONMENT.]

UPDATING K2 ENVIRONMENT DETAILS

To update an environment field, select an environment and click Edit. This opens the properties for the specified
environment, as shown in Figure 16. In this dialog you can change the name and description of the environment
as well as whether it is the default environment. The default environment is selected when you start a deployment
wizard. There can only be one default environment.

r 5!

Edit Environment |

I|D5velopm&nt |

Environment Name:

Enviranment Description: Development

Set as Default: I

-
™ o

[FIGURE 16. EDITINGAN ENVI RONME NU DBESAIBA S

UPDATING K2 ENVIRONMENT VALUES

You can easily modify the current values of any Environment Field. Simply click the radio button next to the value
you wish to change, and then click Edit. A dialog box, as shown in Figure 17, allows you to change the description
and value for that field.

PAGE 12
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Field Name: | [ai server |
Field Description: Wail Server

Field Type: | Mail Server LI
Set az Default: M

Field Value: |I‘nﬁi|.d5l‘|ﬁ||b(.CDI‘n |

oo

[FIGURE 17. EDITING AN ENVIRONMENT FIELD.]

You can also add additional Environment Fields using the K2 Workspace. For example, it is necessary to
manually specify the SharePoint site URL because it is not automatically configured at installation time. To do
this, with the Environment Fields selected, click Add in the right pane. You will see a dialog as displayed in Figure
18 where you will specify the new field. Specify a name for this new field, an optional description, the Field Type
(a drop-down list shows all available Field Types), whether it is a default Field, and finally the value of the field.

Field Name: Il |

Field Description:

Figld Type: Category Server LI
Set as Default: s ——

Wall oErve
Field Walue: Miscellansous Field

ServiceObject Server
SharePoint Records Center
SharePoint Site URL
SmartObject Server

Web Service URL

Workflow Management Server
Workflow Server

OK Close

[FIGURE 18. ADDING AN ENVIRONMENT FIELD, WITH FIELD TYPE DROP-DOWN SELECTED.]

Note: Any changes made to an Environment within Workspace will not be reflected in the K2
Object Browser in Visual Studio until the user selectsi Rfer e shd on t he K2 Obj ect
todothisins e c t i o OptimizingIMaltiple K2 Environmentso ) .
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ADDING A NEW K2 ENVIRONMENT

To create a new Environment, navigate to the Environments node in Workspace. The list of current environments
is displayed in the right pane as shown in Figure 14. Click the Add button to display the Add Environment dialog
box, as shown in Figure 19.

Add Environment |

Environment Name: I QA |
Environment Description: Quality ;\ﬁurﬁncﬂ
Set as Default: I

KEEES

[FIGURE 19. ADDING A NEW ENVIRONMENT.]

After typing a new environment name and optional description, the new environment is displayed in the right pane
within Workspace immediately. To get the new Environment node to appear in the left pane of Workspace, you
may need to refresh that list. To do so, right-click the Environments node in the left pane and then click Refresh.

When an environment is added, it is based off the Default Template, meaning it has placeholders for each of the
Default Template Fields. As you can see in Figure 20, creating a new environment does not set the value for any
of the Environment Fields. It is necessary to specify all relevant values for your newly-created environment.

- .K2 Logged in as DENALLIX\Administrator K2 [blackpearl]
&t | Reports | Management | Notification Events | Security | |~
El 3 DLX:5555 & Add | [F Edit | % Delete |

@ [E] SmartObjects
=l [3 Envirenment Library Selected Name Description Default Field Type Value
& Plugin Types el Category Server Category Server True Category Server
[ Field Types o Mail Server Mail Server True Mail Server
= ;j Templates [a SenviceObject Server ServiceObject Server True ServiceObject Server
= f2 Default Template o SharePoint Operations Site URL False SharePoint Site URL
-2 Template Fields o SharePoint Sales Site URL False ShareP oint Site URL
& [@ Environments o SmartObject Server SmartObject Server True SmartObject Server
= § Development (ol Web Senvice URL Web Senvice URL True Web Service URL
= Environment Fields [a Workflow Management Server  Workflow Management Server  True Waorkflow Management Server
& 3§ Production o Waorkflow Server Waorkflow Server True Waorkflow Server

25 oA
3 Environment Fields

[FIGURE 20. A NEWLY CREATED ENVIRONMENT ]

Note: Any changes made to an Environment within Workspace will not be reflected in the K2
Object Browser in Visual Studio until the user clicksi Rfer esho on t he K2 Object Br ow
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DELETING A K2 ENVIRONMENT

To delete an existing Environment, navigate to the Environments node in Workspace. The list of current
environments will show in the right pane. Select the radio button next to the Environment you wish to remove, and
then click the Delete button.

Warning: Clicking Delete within the Environments list immediately deletes the environment.
There is no verification prompt or method to undo this action.

Be careful deleting environments. Deleting an environment removes all database entries related to that
environment. Even though live processes do not use the Environment Library (they use String Tables instead),
you could be removing information necessary to developers.

DEFINING NEW ENVIRONMENT TEMPLATE FIELDS

You can also add new Template Fields. Template Fields are available on the default template. To add Fields to

the Default Template within Workspace, navigate to the Template Fields node as shown in Figure 6, and then

click Add. The Add Field dialog box as shown in Figure 21 is displayed . I f you specify ASet as
defined Template Field is created in every environment based on the default template.

r & |
Edit Field |
Figld Name: I|T-1OSS test |

Field Description: Test Site Collection in MOSS
Field Type: | SharePoint Site URL x|
Set as Default: I

EKEEZS

L 4

[FIGURE 21. TEMPLATE FIELDS, VIEWED IN WORKSPACE.]

K2 Management 4 DLX:5555 > Environment Library = Default Template > Field Management

B3 DLX5555 ol Add | [ Edit | % Delete |
= [&] SmartObjects
=l [ Environment Library Selected MName Description Default Field Type el
e Plugin Types o Category Server Category Server True Category Server
B3 Field Types o Mail Server Wail Server True WMail Server
= [E] Templates e MOSS test Test Site Collection in MOSS True SharePoint Site URL
El T2 Default Template o SeniceObject Server ServiceObject Server True ServiceObject Server
1 Template Fields ~ SharePoint Operations False SharePoint Site URL
& [ Environments Site URL )
& [ Worklow Server ¢ SharePoint Sales Site False  SharePoint Site URL
® [&] SmartBox [l SmartObject Server SmartOhject Server True SmartOhject Server
® [ Roles o Wehb Senvice URL Web Senice URL True Web Senice URL _
® (5 License Management -~ Worklow Management a0 tanagement Server True Warkflow Management
Server Server i
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[FIGURE 22. THE TEMPLATE FIELDS, AF TER ADDI NGEBMOS & ST ALTOENPAAIE FIELD.]

ENVIRONMENT PERMISSIONS

By default, all users have full access to all defined environments. They can select any defined environment from
the K2 Object Browser drop-down and they can make changes to any fields defined in that environment, including
adding and removing fields. Best Practice is to implement a "least privileges" model for the entire K2 server. In
other words, you should restrict which user accounts have access to use data, and further restrict which accounts
have access to modify that data. To that end, Environment permissions restrict the ways in which a user can
interact with Environment Fields.

Environment permissions are set within the Workspace Management Console. Permissions can be set for
individual environments or at the template level. If you set permissions at the level of the default template, they
will be propagated to every environment based on that template. See Appendix A (Hosted Server Permissions)
for details on where and how the permissions are stored in SQL.

There are two | evels of permissions you can set on envir
imply, Modify permissions grant a user the ability to add or delete fields, and to change field values; Read Only
permissions grant a user the ability to make use of that environment from a process development perspective.

To set permissions on an environment, select it in the left pane of Workspace, and then click Add in the right
pane. Add the users or groups you want, and grant them "Read Only" or "Modify" permissions as shown in Figure
23. Once you are finished, click Save.

K2 Management 4 DLX:5555 > Environment Library > Default Template > QA > Manage Permissions

El G2 DLX5E555

@ [ SmartObjects i Ao | ) save |
= & Environment Library User Name Read Only Madify Type
& Plugin Types K2Z:DENALLDOAdmInistrator Il Ird User
[ Field Types K2:DENALLIX\bob I - User
& [ Templates K2:DENALLIXAdministrators r Ird Group

O F= Default Template
=1 Template Fields
=l @ Environments
H 5 Development
# 5§ Production
B3 QA

[FIGURE 23. PERMISSIONS FOR AN ENVIRONMENT.]

The following table summarizes the levels of permissions you can set on environments, and the impact it has on
the associated groups and user accounts.
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No Permissions Set All All All
Read Only X X --
Modify X X X

Permissions Set, user not in list -- -- --

Users of K2.net 2003 will be familiar with String Tables. K2 blackpearl uses a single set of String Tables on a
single K2 server. The last set of Environment Values defined at deployment is the current set of String Tables.

Defined environments are used during process development and deployment. At the time that you deploy a
version of a process, K2 reads the values for each Environment Field for the specified environment and commits
those values to the String Tables of that environment. This is an important point: if you change an Environment
Field, and then deploy a process, the String Tables affecting all processes will be updated to use this new value.

At any point in time, there is only one set of String Tables on a K2 server. In Workspace, go to Management
Console, expand the K2 server, expand the Workflow Server, and expand the String Table node. You will see a
string table section for the environment defined for this K2 server, as shown in Figure 24. This string table is what
the processes currently running on the server use to resolve variables at run time.

While the string tables are listed at both the process and server levels within Workspace, it is important to note
that these are the same pieces of information, just surfaced in two places. At this time, there are no process-
scoped string tables in K2 blackpearl (this may change in a future product release).

Note: The string table and the environment library may not always contain the same information.
It is possible to change the string table directly, as well as make changes in the environment
library that have not yet been committed to the string table. Pay attention when changing
environments for deployment; and verify that your string table values are accurate for runtime
use. Making a change in the string table will make the change to all instances of that string table
across all processes. There is a one-to-one correlation of string table and environment. Each
unigue environment must be named with a uniqgue name.
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K2 Management 4 DLX:5555 = Workflow Server » Processes > DenallixBP = ITServiceRequest > String Table

B F: DLX5S555
= [&] SmartObjects
= [ Environment Library
=l [ Waorkflow Server
% Server Rights
& [F Processes
= L@ Users
=] Worklists
® [& Error Profiles
= iZ String Table
{2 String Table (Development)
) _@ ‘Working Hours Coenfigurati..
[l Archiving
® [Z] SmartBox
= (@ Roles

[f Edi |
MName Replace With
SharePoint
" Operations Site http:/fportal.denallix. comi/sites/operations
URL
© Mail Server mail.denallix.com
Workflow
" Management Integrated=True;lsPrimaryLogin=True;Authenticate=True;EncryptedPassword=False Host=DLX;Por=5555
Server

" Workflow Server  Integrated=True;lsPrimaryLogin=True;Authenticate=True;EncryptedPassword=False;Host=DLX;Port=5252
{~ SmanObject Serverintegrated=True;lsPrimaryLogin=True;Authenticate=True;EncryptedPassword=False Host=DLX;Port=5555

~ ServiceObject
Server

i Category Server
ShareFoint Sales
Site URL

Integrated=True;lsPrimaryLogin=True;Authenticate=True;EncryptedPassword=False Host=DLX;Por=5555
Integrated=Trug;lsPrimaryLogin=True;Authenticate=True;EncryptedPassword=False;Host=DLX;Port=5555

hitp:/iportal.denallix. comisites/sales

" Web Senice URL  hitp:/DLX:80
[ 5y License Management

[FIGURE 24. STRING TABLE FOR ONE ENVIRONMENT.]

Another way to delineate the environment fields from the string tables is in terms of programmatically interacting
with them within blackpearl process code, in other words server events.

A The environments and environment fields, exposed via the K2 object browser, can be accessed
programmatically using the SourceCode.EnvironmentSettings.Client API. However, given that this
information can be different from the String Tables, it is less likely to be the information you wish to
access during process execution.

A The string tables, containing data consumed by running processes, can be accessed programmatically
using the SourceCode.Workflow.Management API. More specifically, the
SourceCode.Workflow.Management namespace includes a StringTable class, a StringTableEntry class,
and a StringTables class. This is the more common requirement of the two.

Example: Using SourceCode.Workflow.Management.dll to retrieve the current StringTable for a
specific Process and modify the value of a specific string table entry.

private void EditStringTableForProcess(string strProcName, string strFieldName, string strNewValue)
{
/l create a connection string
SourceCode.Hosting.Client.BaseAPI.SCConnectionStringBuilder connBldr =
new SourceCode.Hosting.Client.BaseAPI.SCConnectionStringBuilder();

I force the connection string to a specific credential of k2 server admin
connBldr.Authenticate = true;

connBldr.Host = "localhost";

connBldr.IsPrimaryLogin = true;

connBldr.SecurityLabelName = "K2";

connBldr.Port = 5555;

connBldr.Integrated = true;

connBldr.UserID = "BPService";

connBldr.Password = "k2pass";

connBldr.WindowsDomain = "K2Demo.local";

/I instantiate a connection with this connection string

PAGE 18
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SourceCode.Workflow.Management.WorkflowManagementServer server =

new SourceCode.Workflow.Management.WorkflowManagementServer("blackpearl”, 5555);
server.CreateConnection();
server.Connection.Open(connBldr.ToString());

foreach (SourceCode.Workflow.Management.ProcessSet ps in server.GetProcSets())

/I find the specific process
if (ps.FullName == strProcName)
{
/I get the name of the stringtable
string strStringTableName = ps.StringTable;
SourceCode.Workflow.Management.StringTable st = server.GetStringTable(strStringTableName);
/I set the value of the entry
server.EditStringTableEntry(strStringTableName, strFieldName, strFieldName, strNewValue);

break;

}

/I close the connection
server.Connection.Close();

}

When you install K2 and create the K2 databases, the installer automatically creates a Development and
Production set of Environment Fields all pointing to that instance of K2. If you have multiple instances of K2 in
your enterprise (Development, QA/Test, and Production in our example), you will have three different SQL
instances, with three different EnvironmentSettings databases, and a total of six defined K2 Environments. Since
you physically have three instances of K2, you should only need three defined K2 Environments.

The K2 Designer for Visual Studio is configured to point to a single EnvironmentSettings database. This is where
it finds information regarding available environments, and the Environment Fields for those environments. If you
have each Environment definition stored in a different SQL instance, then a single K2 Designer for Visual Studio
client will only have access to information for one environment at a time. Under these conditions, you have to
reconfigure Visual Studio to point at a different SQL server whenever you want to deploy to a different
environment.

Ti p: See the section fAChangi +thgsteBaguidaneer s i n V|i sual St
To simplify and consolidate deployment and design information, you can combine all of your Environment
definitions in to a single SQL instance. With this approach you could have three different physical K2 instances
and three different Environment definitions, but all Environment Fields would be stored in a single
EnvironmentSettings database as illustrated in Figure 25.
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[FIGURE 25. A SINGLE DEVELOPER CLIENT, REFERENCING THEDEVK2SERVERO6 S E NV I $SEONNGS RATABASE, CAN RETRIEVE
ENVIRONMENT FIELDS FOR ANY CONFIGURED ENVIRONMENTS. CLIENT CAN THEN DEPLOY USING THOSE FIELDS TO ANY OF THE
AVAILABLE ENVIRONMENTS (ASSUMING SUFFICIENT CONNECTIVITY AND PERMISSIONS).]

With this approach, when your K2 Designer for Visual Studio installation is configured, it points to this single
EnvironmentSettings database where all the fields for all your environments are stored. When a developer is
designing a process, he uses the Development environment fields all through process design, and selects the
Development Environment at deployment time. The process will be deployed to the Development K2 server, and
the String Tables on that Development K2 server will be used at runtime. Once the process is properly tested, and
is ready to be moved to the QA environment, the developer simply takes the latest process definition and deploys
it by selecting the QA environment. The deployment process reads the appropriate Workflow and SmartObject
server settings, among others, as configured in the QA environment definition, and deploys the K2 artifacts to
them accordingly. The process is now hosted on the QA K2 server, using the QA version of String Tables at
runtime. Finally, when all QA testing has been completed, and the process is ready to go live, you can create an
MSBuild package for the process, copy the process to the Production environment, and deploy. Or you can
simply deploy from the development client by selecting the Production Environment. Using an MSBuild package is
the best practice method, as giving deploy (export) rights on a Production server to multiple developers is not
recommended. Moreover, having a staging server where the MSBuild package is tested is an optional, but
helpful, step before deploying to Production. Note that all of these environments must be defined in the
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