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Introduction -  The Principles of Component Assembly   

 

This White Paper describes the component design principles and process for building components 

and assembling Human Capital Management Systems (HCMS) on the Force.com platform
1
. The 

purpose of the White Paper is to confirm the technical feasibility of the component assembly practice 

and to provide guidance for developers. 

 

The technical feasibility to build independent software components 

and then join them together to form a working human capital 

management system has been the Holy Grail of software 

developers for over two decades. In the past the proprietary nature 

of the tools used to build software components, and the individual 

preference for data design and naming conventions, made the 

integration of the components into one cohesive system almost 

impossible: Standardization of communication protocol and 

component exchange techniques, such as EJB, COM and CORBA, 

helped components reach each other across multiple platforms, but 

the incompatible design meant working together was still 

impossible.  

Technology advances such as Web 2.0, Software-as-a-Service to deploy applications, hosted 

infrastructure, development platforms, and Cloud Computing, along with the business designed 

Component Assembly Model, enable the production and integration of components from different 

developers making component assembly a reality.   

It is technically possible to build and assemble software components for business 

applications 

This White Paper introduces: 

¶ How components can be easily built by developers or power users of business applications.  

¶ How components can be assembled into working Human Capital Management Systems 

¶ How components can be added later or exchanged for a more appropriate component if the 

business requirement changes 

¶ How a Wiki can provide the supporting ecosystem for developers 

¶ How a pre-built HCMS Mashup Builder can be imported as the framework for component 

development to save many hours of development time  

 

  

                                                   
1
 The Force.com development platform is a product from Salesforce.com (www.salesforce.com).  

http://www.salesforce.com/
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Introduction  to the Development Proce ss 

 

The following describes how components can be designed and deployed using the Force.com 

platform and toolset. By using Apex code, or working in the IDE (Integrated Development 

Environment) using Eclipse, or using VisualForce features, the appearance and operation of the 

application can be greatly enhanced. However, to illustrate how simple the development process can 

be only the ónativeò Force.com features have been described in this White Paper to encourage 

power users, as well as developers, to build solutions and make ongoing changes. The centre piece 

of development is a Component Assembly Model (CAM) to provide a framework for solution 

construction. 

To accelerate the development process Competitive Edge Technology (CET) allows clients to import 

a working model of the CAM branded as the HCM Mashup Builder. The framework is a start point for 

development and the final product can be re-branded and deployed to an organization. 

For anyone familiar with the Salesforce.com CRM (Customer Relationship Management) product the 

custom design described in this White Paper will be easy to follow. For anyone new to the 

Salesforce.com product understanding the custom design principles will be easy to pick up. For 

professional developers the ability to build and enhance the design of the application is encouraged, 

providing it remains easy to modify when change to requirements occur later. 

An essential requirement of the design process is that development is based on a common data 

model and structured according to the Component Assembly Model (CAM). The CAM is available in 

the CET Wiki and the custom online help is based on the CAM structure.  
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Overview of Assembly Process  

 

The basic ñunit of assemblyò is an object. Objects can be exported from one Force.com instance to 

another by using the packaging facility to export and the custom import facility to integrate the object 

into the application framework (illustrated below). 
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The Development Platform  

 

There are several development platforms in the marketplace and some offer similar toolsets to 

Salesforce.comôs Force.com platform, but when choosing a platform the criteria should be ease of 

development and popularity among potential developers and customers. The Force.com platform 

offers a stable infrastructure hosting service and the AppExchange for taking components to market, 

and a large developer community.  

Pre-Built Application Framework for the Force.com Development Platform  

Competitive Edge Technology clients are invited to join a CET Community and receive a FREE HCM 

Mashup Builder product to kick start their component development. The mashup builder comes with 

over 100 objects built to the Component Assembly Model guidelines and contains over 2,500 fields. 

The mashup builder provides a plug-in framework for new component object assembly.  

The HCM Mashup Builder can be more than an application framework. It can also be: 

¶ An integration platform where other third party or external systems can be called up, through 

simple Hyperlinks, and then operate independently 

¶ A data warehouse where reporting can be done from a single source. Data is imported from 

other applications into Force.com custom objects 

¶ A social networking integration source. The platform provides a means of deploying social 

networking tools such as Salesforce.comôs Chatter, Facebook, LinkedIn, as well as YouTube 

and Google Maps 

The CET Wiki mentioned in this White Paper supports the HCM Mashup Builder and offers a 

collaborative environment for developers and a marketplace where components can be listed. 
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The CET Wiki  

 

In addition to the general Salesforce.com support there is a CET Wiki supporting a collaborative 

community for developers of HCMS component products. The Wiki contains: 

¶ A Component Assembly Model (CAM)  

¶ A field map from the CAM structure to the HCM Mashup Builder structure 

¶ A Commercial Component Registry (CCR) 

¶ A Global Component Factory that provides details on component attributes and content to 

copy and paste (GCF) 

¶ A Global Component Exchange marketplace (GCX) 

The following diagram identifies the various Spaces set up in the Wiki to accommodate the items 

mentioned above. 
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The Wiki contains a Space that provides information about the Component Assembly Model (CAM) 

structure and the structure of the HCM Mashup Builder. It maps the elements of both together to 

accelerate the system construction process.  

It is important to note that the Component Assembly Model structure is a common design. It is 

intended to reflect generic needs and not map exactly to any one system. In fact the limitations of 

the Force.com platform (25 Tabs) means that an abbreviated structure is needed to design a client 

custom system.    

Vendors of ñtraditionalò HCMS (or HRIS or HRMS) products and developers of component based 

solutions list their products in the Global Component Exchange (GCX). Developers of the micro 

component building blocks list their products on the Commercial Component Registry (CCR). 
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The Best Fit Analyzer  

 

CET also provides a consulting service to clients wishing to select a traditional
2
 HCMS solution. CET 

uses a Best Fit Analyzer (BFA) product (built on the Force.com platform) to offer clients a portal to 

input their HCMS requirements and a corresponding portal for software vendors to declare their 

productôs functional capability. Client requirements are weighted to reflect their importance to the 

business. The BFA then matches the databases and identifies products in order of best fit and 

focuses on functional gaps. The gap analysis feature becomes extremely important as add-on 

solutions are sought to address the gap and that is where Force.com components come into play. 

The BFA and supporting portals are all based on the Component Assembly Model and defines 

system features down to data level. That is, the abstract layer that describes functions is Level ONE. 

The human resource business processes within those functions are Level TWO. The data that each 

transaction, view or report requires is level THREE. Level THREE is the physical layer that contains 

business logic and system rules. That is the level at which components are built and offered for 

assembly. 

The outcome of the best fit process may be a software solution that satisfies a sufficient level of 

functional need. Alternately the solution may involve the introduction of a mashup product.  

The BFA produces a detailed map of requirements down to data level that can be used as a system 

specification and configuration map.  

  

                                                   
2
 There are 692 ñtraditionalò products listed in the database. Products include SAP, Lawson, NuView, 

Workday, etc. Most only provide information to Level TWO 
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The Role of the Component Assembly Model  

 

After examining the component assembly process you might ask - why do we need a component 

assembly model ï and, if you take into account the independent nature of an object, does it really 

matter if the design does not conform to a standard model? If an object can be deployed 

independently it will still operate within any Force.com environment: It has itsô own Tab, itsô own 

Page Layout and can encapsulate itsô own validation rules, formulas and data. It can even produce 

itsô own views and reports. There are two very simple reasons why a component assembly model is 

essential for any Force.com HCMS development: 

a) To avoid data redundancy. Before building an object for the HCM Mashup Builder platform the 

developer must check that the fields to be included in their object do not exist elsewhere in the 

system. If the fields (and data) are already present in the architecture then the incoming object 

joins with the other object containing the required field via the Lookup facility and there is no data 

redundancy. 

b) To locate the object once it has been deployed: Some of the major benefits of component 

assembly are the open nature of the architecture, the ability to re-use code and the opportunity 

to import a component that has been built by another developer. For those reasons a developer 

must know where to find the component. Semantic search, accessing large repositories, is not 

the answer. There is still too much more to learn from a component than just itsô name. By 

having a registry designed around the business process it is possible to locate components in 

context. The structure of the component assembly model is the business aligned guide for 

component registries and repositories.   
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Building Component Assembly Apps  

 

The first step in establishing a component assembly environment is to set up a Salesforce.com 

account. Details of their plans and the features they offer is contained on their website 

www.salesforce.com . 

The development platform will use the Force.com features: That should be set up as part of the 

Salesforce.com account. The Salesforce.com website offers a great deal of support to developers 

through community participation and access to blogs and comments from other developers. 

Create an app  

After signing up for a Salesforce.com account the client is ready to build their HCMS application. The 

screen below illustrates the process to set up a new application. 

 

Create an object  

Depending upon the Salesforce.com plan, Force.com allows developers to set up over one hundred 

objects. Each object may contain up to 500 fields. Force.com allows the developer to design their 

object behaviour and appearance through Validation Rules, Custom Buttons, and Page Layout. 

Objects contain a Tab to use as part of the menu. Force.com only allows a maximum of 25 Tabs. 

Links to objects without a Tab can be done using the object Lookup function to join objects and the 

Custom Buttons to create the link. VisualForce pages can be created to further enhance the 

appearance and operation.   

http://www.salesforce.com/
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If the HCM Mashup Builder is installed there will be over 100 objects pre-assembled as a framework 

to start with. Developers can then substitute objects for their own custom built objects or choose 

objects from the Commercial Component Registry (within the CET Wiki) and install them. 

Installed objects will need to be joined using the Lookup facility to other objects within the HCM 

framework. 

Records imported or created within a new object will need to be joined with corresponding records in 

other objects. This can be a manual process or the Custom Object Import facility can be used. 

Alternately, the Data Loader can be used to import and join records. 

The screen shot below is used to create a new object. 

 

Define fields  

There are many different types of fields that can be set up. Most do not require any form of validation 

and can be a checkbox to provide a simple choice of Yes or No (true or false) or a picklist for single 

or multiple choices.   

Field types such as Formula are a little more complex. The screens below are used to create new 

fields. 
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Construct Formula Fields  

There are formula fields that allow the developers to select fields within an object or from objects that 

are joined through the Lookup facility. The correct syntax is vital and can be checked before saving 

the field. There are operators to select from such as + (add), * (multiply), etc.  

There are limitations to the Formula fields that may require a work-around if a large amount of 

totaling is needed and involves carrying forward calculations from other fields. 

When setting up the Formula field you will be required to specify what type of formula field it will be:  

Then you will be asked to enter the details of the formula. The formula statements with Component 

Assembly Model syntax can be copied and pasted from the CET Wiki. Variations to the syntax to 

provide different outcomes can be obtained from developers of open source who post their 

component details on the CET Wiki.  
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Define Validation R ules  

Validation rules can be constructed using similar logic and syntax to the Formula fields.   

Validation Rules can be constructed by selecting a field and then inserting the logic that would result 

in an input error. For example, hours worked during a day must be less than 24. If someone entered 

more than 24 hours an error would occur and the Error message might say: ñHours must be less 

than 24ò. The syntax might be HOURS >24. The syntax may be checked before saving but if not the 

syntax error will be displayed in red after saving. 

There is a limit of 100 Validation Rules allowed in the application. 
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The CET Wiki provides details of all fields and rules can be copied and pasted from the Wiki. 

Populate Picklists  

If users are only allowed a choice of values they can be loaded into the Picklist field. Validation is 

automatic because data entry is only permitted from the displayed choices. 

The values to be offered to the user to choose from are included during set up. Values can be added 

later using the Edit function. A sample list of values for each field in the Component Assembly Model 

can be found on the CET Wiki. 
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Define page layout  

Having selected the fields to go in the object the next step is to design the appearance of the page.  

The appearance and content of the page can be designed with the Page Layout facility. By dragging 

and dropping fields listed in the box at the top of the screen they can be displayed in any order and 

the curser movement defined, such as across and down or down one column and back to the top of 

the next within a section. Sections are created by dragging the Section box at the top down into the 

line where the separation occurs.  
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Note: The imported HCM Mashup Builder will not bring across Page Layouts. They need to be 

recreated in the clientôs Force.com environment 

Identify views  

The developer may select fields to display on a screen view of the data  

The fields to select from will be come from your principle Custom Object or the Custom Objects that 

you have joined using the Lookup facility. The order in which you wish the fields to display can be 

done by using the arrows to the right to move the fields up or down. 

There is a limit of 15 fields that can be displayed in a view. 










