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INTRODUCTION 

The term ñenvironmentò is a familiar one in software development. Best practice in business application 

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 acceptance tests. Finally, when the solution is ready for the ñreal 

worldò, it is deployed to the server residing within the Production Environment. 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.  

 

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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ENVIRONMENTS OVERVIEW 

K2 has a list of environment definitions. An environment typically consists of the following items:  

Á 1 K2 Workflow server 

Á K2 Workspace 

Á 1 SQL server 

Á SQL Server Reporting Services 

Á MOSS (often) 

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 

K2ôs EnvironmentSettings SQL database. A single K2 EnvironmentSettings database can be used to store 

Environment definitions for multiple K2 environments ï 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. 

 

ENVIRONMENT SETTINGS OVERVIEW 

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 as needed, such as the base URL for your companyôs ASPX forms (most likely a 

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. 

 

DATA STRUCTURE 

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. 

 

 

[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. 
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[FIGURE 2. THE TEMPLATE TABLE IN SQL.] 

 

[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. 

  

[FIGURE 4. FIELDTYPES TABLE.] 
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[FIGURE 5. FIELD TYPES VIEWED IN WORKSPACE.] 

Compare the ñAdded by Defaultò column of the Field Types screen in Workspace with the Template Fields screen 

as shown in Figure 6, and you will notice that only those Field Types that have ñAdded by Defaultò set to True 

show up in the Template Fields. Any other fields (such as SharePoint Site URL) must be added manually. 

 

[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 TemplateId refers to which 

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

(see the section below on the FieldTypes table). FieldName and FieldDescription are the more ñfriendlyò values 

you see in Workspace. 

 

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

 

[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. 

 

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

 

[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: 

Á The way fields are loaded 

Á Icons for the plugin and its fields 

Á Which ñright-clickò menu items are available and how to act when clicked 

Á Provide clipboard data when being dragged 

Although the plugins and fields seem generic, each plugin is unique 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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[FIGURE 12. THE PLUGINS TABLE, IN THE ENVIRONMENTSETTINGS DATABASE.] 

 

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

 

WORKING WITH K2 ENVIRONMENTS 

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 

explanation of how Environment values related to String Tables, see the section below, ñEnvironment Values 

versus String Tablesò. 

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.  API manipulation of environment definitions and fields is beyond the scope of this whitepaper. 
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The following examples assume all environments are defined in a single Environment database (see the section 

below, ñOptimizing Multiple K2 Environmentsò, for further discussion). 

 

VIEWING K2 ENVIRONMENTS 

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

1. Click on Management | Management Console 
2. Expand the K2 server node 
3. Expand Environment Library 
4. Expand Templates 
5. Expand Default Template 

6. Select Environments 

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. 

 

[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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[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. 

 

[FIGURE 16. EDITING AN ENVIRONMENTôS BASIC DETAILS.] 

 

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. 



 

WHITEPAPER:  THE K2 BLACKPEARL ENVIRONMENT LIBRARY 

 

 

 PAGE 13 

 

 

[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. 

 

[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 selects ñRefreshò on the K2 Object Browser (steps 
to do this in section titled ñOptimizing Multiple K2 Environmentsò). 
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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. 

 

[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. 

 

[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 clicks ñRefreshò on the K2 Object Browser. 
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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. If you specify ñSet as Defaultò, this newly 

defined Template Field is created in every environment based on the default template. 

 

[FIGURE 21. TEMPLATE FIELDS, VIEWED IN WORKSPACE.] 
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[FIGURE 22. THE TEMPLATE FIELDS, AFTER ADDING ñMOSS TESTò AS A DEFAULT TEMPLATE 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 levels of permissions you can set on environments: ñRead Onlyò and ñModifyò. As their names 

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. 

 

[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. 

Permission Level 

User Rights in K2 Object Browser 

See 

Environment Use Fields 

Modify 

Fields 
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No Permissions Set All All All 

Read Only X X -- 

Modify X X X 

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

 

ENVIRONMENT VALUES VERSUS STRING TABLES 

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 
unique environment must be named with a unique name. 
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[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. 

Á 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.  

Á 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) 
    { 
        // create a connection string 
        SourceCode.Hosting.Client.BaseAPI.SCConnectionStringBuilder connBldr = 
                new SourceCode.Hosting.Client.BaseAPI.SCConnectionStringBuilder(); 
 
        // 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"; 
 
        // instantiate a connection with this connection string 
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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()) 
        { 
            // find the specific process 
            if (ps.FullName == strProcName) 
            { 
                // get the name of the stringtable 
                string strStringTableName = ps.StringTable; 
                SourceCode.Workflow.Management.StringTable st = server.GetStringTable(strStringTableName); 
                // set the value of the entry 
                server.EditStringTableEntry(strStringTableName, strFieldName, strFieldName, strNewValue); 
 
                break; 
            } 
        } 
        // close the connection 
        server.Connection.Close(); 
    } 

 

OPTIMIZING MULTIPLE K2 ENVIRONMENTS 

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. 

Tip:  See the section ñChanging Servers in Visual Studioò for step-by-step guidance. 

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 THE DEV K2 SERVERôS ENVIRONMENTSETTINGS DATABASE, 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 
















