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INTRODUCTION 

One of the biggest values that K2 blackpearl has to offer customers is in providing flexible and easy access to the 

data that resides in the number of different business systems that companies use to drive their business. The 

primary challenge is that each of these systems is different in the way the data is accessed and who can get at it.  

In order to understand the value and role that service objects play in building dynamic business applications we 

will first review the relationship between service objects and SmartObjects. 

For purposes of discussion letôs use the following example of a business scenario to highlight how these 

components can work together in a powerful way. We will use our example company, Denallix, to see how K2 can 

simplify business processes using service objects and SmartObjects. 

 

BUSINESS SCENARIO 

A large percentage of back office business applications include information regarding employees.  This is 

definitely the case with Denallix: 

1. HR has a system for handling the basics of employee data associated with the employee, such as 

Employee ID, Manager, phone number, and office address,  

2. Payroll has a more secured set of data around the employee, such as base pay and withholding 

information. 

3. Benefits has a separate set of data involving the employeeôs elections, such as dependents and health 

care choices. 

While it may seem that these three departments have very different needs for data, there are dependencies in 

order to ensure that data is correct. For example, when an employeeôs marital/partner status changes, the data 

must be updated.  This employee event involves changes to all three of our separate data systems: 

1. HR needs the name of the spouse and contact number in order to update the employeeôs emergency 

contact information. 

2. Benefits also needs the name of the spouse and additional information, such as marriage date, social 

security number of the spouse, and a copy of the marriage certificate. This information is required to 

process changes in health and life insurance policies. 

3. Payroll will need to update the employeeôs withholding information. 

The building of an employee entity or SmartObject that is a composite of these various data sources will be the 

example that we will use throughout this module. 

 

HOW SERVICES RELATE TO SMARTOBJECTS 

SmartObjects provide a lightweight XML representation of underlying services and they do not contain code. 

Through the SmartObject API, the K2 blackpearl Server de-serializes the XML representations into a generic and 

equally lightweight .NET class called SmartObject. Invoking methods on the class SmartObject passes the 

SmartObject XML and appropriate metadata to the K2 blackpearl Server, which then maps the SmartObject 

methods to underlying SmartObject Service method calls and passes the properties on the SmartObject to the 

relevant service method. A SmartObject is essentially a SmartObject Service map, mapping properties and 
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methods on a single SmartObject to one or more properties and methods in the underlying services. SmartObject 

Services are generically referred to as services. 

 

A COMPOSITE SMARTOBJECT 

At the most basic level, services provide a way for SmartObjects to create a single view of data from multiple 

backend systems. A SmartObject that represents data from multiple systems is called a composite SmartObject.  

Backend systems can be line-of-business systems (such as SAP, Siebel or SalesForce.com), a custom SQL or 

Oracle database containing business data, a list in SharePoint, or even a list in an Excel spreadsheet located on 

the network. Out of the box support for Active Directory, Salesforce.com, SQL Reporting Services, and 

SharePoint is provided with K2 blackpearl Server through the use of services. Other services include the user role 

manager, SmartBox, workflow and workflow reporting. Some of these services are discussed later, but many are 

used only by the K2 Server to handle reporting and querying SQL and Active Directory for user information. 

These services are actually service instances of a service type. Service types are registered with the service 

broker, and then one or more service instances are created in the K2 Workspace Management Console for use 

with SmartObjects. Service instances define what a service object contains, and is simply the XML representation 

of the data from a specific backend system. In terms of the change in marital status example above, there would 

be three different services established for the three different sources, and corresponding service objects for each 

as shown in the figure below: 

 

[FIGURE 1: DIFFERENT SERVICE OBJECTS FOR DIFFERENT BACKEND SYSTEMS] 

All backend systems require a service type for K2 blackpearl Server to connect to those systems. K2 customers 

and partners may develop and register any number of service types with the K2 blackpearl Server, depending on 

business needs and the number of backend systems that contain business data. Not all data that resides in 

backend systems needs to be exposed to and managed by the SmartObject Server, the component of the K2 

blackpearl Server that handles data. Only data that needs to be encapsulated in a SmartObject and used in a 

business process should be exposed through a service type to the SmartObject Server. The more backend 
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systems that contain business data to be used in a business process, the more SmartObjects become useful as a 

mechanism for encapsulating data from disparate sources in a single place. It is important to remember, however, 

that the SmartObject Server does not store or cache data from backend systems; it simply retrieves and updates 

data from those systems through the use of services. One exception to this rule is when additional data is 

required for a process that does not exist in a backend system. For this type of data the SmartBox is used. 

 

WHAT IS SMARTBOX? 

SmartBox refers to data that is stored by the SmartObject Server for use in business processes. This is useful 

when data that does not exist in backend systems is needed for decision making or tracking purposes in a 

business process.  

In the example there might be a need to collect and include additional information about the employee, such as a 

website URL, Instant Messaging address, and interests, in addition to the employee data contained in existing 

backend systems. This data can be stored by the SmartObject Server using the SmartBox. 

All SmartObjects, by default, use SmartBox methods for creating, updating, deleting and listing data. These 

SmartBox methods are exposed as SQL stored procedures through the .NET Framework Data Provider for K2 

SmartObjects as well as through the SmartObject API. On standalone K2 blackpearl Server installations, the 

SmartBox service is for data that is stored locally on the server. On distributed installations, this data can reside 

on a different SQL server. All other services use an existing backend system for data storage. 

As defined above, a composite SmartObject is a SmartObject that combines data using two or more services to 

encapsulate data in a single structure. This could be SmartBox data combined with data from a SharePoint list, or 

SAP data combined with data exposed through a custom service. Figure 2 helps illustrate this concept using a 

generic Employee SmartObject. 
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[FIGURE 2: A COMPOSITE SMARTOBJECT] 

 

The SmartBox service in Figure 2 exposes data that resides on the SmartBox. Other line of business data, such 

as the employee's Account ID, Cost Center and Manager, is delivered through a service that acts as a wrapper of 

the LOB's Web service. The data residing in SharePoint uses the out of the box SharePoint service to expose 

more data about the employee contained in a custom list, including Image, Contract and Proposals. This data 

makes up the composite SmartObject that can be used as a single business entity in business processes. 

Furthermore, since all SmartObjects are exposed through the SmartObject API and ADO, data encapsulated in 

this manner by a SmartObject can be used in any business application, providing a single view of data from 

disparate systems. This is useful when multiple applications must be built around the same data. Encapsulating 

the data once in a SmartObject simplifies the design of each application. 

 

DEFINING THE MAIN COMPONENTS OF A SERVICE 

SmartObject definitions are stored by the SmartObject Server. This is also where service objects are instantiated 

to encapsulate data related to a specific backend system. Service objects then use a service instance to send 
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data to and receive data from backend systems. This data is sent through XML payloads known as service 

packages. The service broker handles the exchange of service packages. 

> Service Broker ï Inherits from ServiceAssemblyBase. Creates a Service Package for each service method 

mapped to the SmartObject. 

> Service Package ï An XML file that describes a method for communication with a backend server to execute 

along with data required for that method. Each service package describes a single service method. The data 

exchange using a service package can occur in both directions. Updates are sent and results are returned 

using the service package. 

> ServiceObject (or service object) ï Contains metadata about properties and methods that describe data 

and type mapping between SmartObject data and backend system data. 

> Service Type ï Describes methods and properties for exchanging data with backend systems. Service types 

are registered in the ServiceBrokerConsole as shown in Figure 6 below.  

> Service Instance (or instance) ï One or more instances of a service type that communicates with backend 

systems and is registered with the K2 blackpearl Server. Depending on how a service type is implemented, 

each instance can connect in a different way to a backend server, such as with different credentials for each 

instance. Or it can connect to different backend servers of the same type, such a backend system that has 

geographically dispersed data centers. 

 

EXPOSING SERVICES IN K2 

Services are accessible from the ServiceObject Servers node in the Environment tab of the K2 Object Browser 

as shown in Figure 3. They can also be found in the Context Browser while configuring a wizard, and in the 

Management Console in K2 Workspace, as shown in Figure 4. 

 

[FIGURE 3.  SERVICE OBJECTS IN THE K2 OBJECT BROWSER] 

 

In the Management Console, under SmartObjects > Services, is a list of services that are registered for use by 

the SmartObject Server.  
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[FIGURE 4: SERVICE TYPES AND INSTANCES IN THE MANAGEMENT CONSOLE] 

 

Each service type is registered in the ServiceBrokerConsole, an application available by clicking the Configure 

Services link on the Broker Management Console. The Broker Management Console is opened by double-

clicking the BrokerManagement.exe file located in the C:\Program Files\K2 blackpearl\ServiceBroker folder, 

shown in Figure 5. 


