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Abstract 

 

All software development projects generate a large amount of documentation during various phases 

of the Software Development Life Cycle. This amounts to a high proportion of overall software cost 

in maintaining these documents. Software is not just a piece of compiled code or executable files ï 

instead it encompasses all the knowledge developed during its creation and the documents produced 

to convey this information to understand and create the software. This paper discusses the importance 

of documentation starting with the cost of software maintenance and the cost of documentation in 

different phases of SDLC. It then describes the various tools used to create documents along with 

their limitations. Visio which was always perceived as a drawing tool is shown here in a total 

different Avatar ï as a tool for Content Reuse to create a Project Knowledge Base (KB) Portal Site. 
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Introduction  

Software development is a document-based process ï each step in the development involves the 

preparation, manipulation, or verification of one or more documents [Welsh].  A software project 

starts with a high level of abstraction in the form of an idea or a Requirements document which is 

refined down the SDLC process to produce the final product. Every project has two distinct phases ï 

Project Execution and Project Operations Work (also known as Maintenance work). The maintenance 

phase constitutes a major part of the overall project cost as shown in the following figure [Futrell]: 

 

 

Figure 1: Typical Software Maintenance Life Cycle Cost Distribution [Futrell] 

Maintenance includes providing support to the end users, bug fixes, and enhancements. It is 

estimated that roughly 30 % of the total maintenance cost is spent in ñunderstanding the existing 

productò. This fact relates directly to the turnover number as illustrated by an Air Force study in 1983 

where researchers found that the biggest problem of software maintenance was [Andersen]: 

- High (staff) turnover (at 8.7 on a scale of 1 ï 10) 

- Understanding and lack of documentation (7.5), and 

- Determining the place to make a change (6.9) 
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All of the above problems are inter-related. If there is no usable documentation, then all of the 

information would be in peopleôs heads. If the people with the information walk out (resulting in 

turnover), then the information needs to be re-discovered and it is not cheap. 

Of course useless documentation is of no help. Since only a small percentage of the software life 

cycle is focused to the creation of documentation, the quality of it is immediately suspected. I am 

using the term focus and not time, since time is estimated for creation of documents during each 

phase of the SDLC, but they are not focused towards the long term vision of reducing the 

maintenance cost. Instead most of the time the focus is on the immediate delivery such as the design 

document for the next builds. 

Software is not just programs 

It is a common misconception to believe that software is programs. Software comprises not only 

programs - source code and object code [Grubb] - but also documentation of any facet of the program 

such as requirements analysis, specification, design, test cases, UAT scripts, system and user 

manuals, and the procedures used to setup and operate the software system. The following table 

clearly says that Coding constitutes less than 50 % of the whole software development. And within 

Coding if the low level design document effort is taken out, then the real coding effort would be just 

around 20 ï 30 % of the project time and effort. 

 

 % Effort % Schedule 

Plans and Requirements (Envisioning) 5 ς 10 % 5 ς 15 % 

Functional Spec (Design) 15 ς 20 % 15 ς 30 % 

Coding (Build) 30 ς 50 % 25 ς 40 % 

Integration and Testing (Stabilize) 15 ς 30 % 20 ς 40 % 

 

Figure 2: Phase Distribution of Effort and Schedule [Futrell] 

 

It is obvious from the above data that it is not just coding but many other factors within the SDLC 

that determines the quality of a software product. Except coding, all other phases involves writing 

documentation and conveying information to the next phase of the SDLC process (Although coding 

can be considered as writing a special type of document in a programming language, we will restrain 

here  from considering it as a document in real sense). Thus it is clear that the quality of 

documentation in a phase directly or indirectly impacts the quality of the deliverable in the following 

phases. Following chart provides the different documents that are prepared in different phases of the 

SDLC. 
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Figure 3: Document deliverables in different phases of SDLC 

Tools used in Software Documentation 

Based on the technological advancement in the software industry and authoring tools, the 

documentation can be categorized broadly into two approaches ï Traditional approach and Modern 

approach. Following are some of the tools used in the traditional approach i.e. prior to the Internet 

era: 

- Simple text based editor. Even the images were created using special characters such as hyphen, 

under-score, or any printable characters. The fonts were mostly fixed size. 

- Office applications such as MS Word, MS Visio and MS Excel to provide information in a more 

presentable format. Also there were applications available to create images and embed them in 

the documents. 

The Modern approach to documentation can be considered as post Internet era, where the 

introduction of Hypertext and linking contents became an integral part of most of the word 

processing applications. Following are some of the tools used in modern software documentation: 

- Web pages  

- On line help using CHM tools, or link to a online contents 

- Linking and embedding contents within the Office application. It promotes reuse of existing 

documents. 

- Using audio and video to capture tool functionality, presentations, and create online training 

materials. 

Although word and text processors are the most useful tools in creating a document, they are not the 

most efficient means of communication.  
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Today the project team has various options to create documents based on the type of information to 

communicate. The following table describes the different tools used in creating documents during 

various phases of the SDLC: 

Content Type Word Excel Visio ER Win HTML 

E2E Process Flow   X   

BRD X X    

Functional Spec X X    

Sub Processes   X   

Prototype Screens X  X  X 

Technical Spec X X X X  

Test Plan / Scripts X X    

Support / User guide X    X 

Figure 4: Tools used in Software Documentation 

Document Maintenance as of Today and Challenges 

In the current process a project web site is created on the group web site. It has specific folders for 

each phase of the project. The documents listed in the above table are created and posted on the site. 

However there is no relationship created between the different documents i.e. the information in one 

document is not linked to the other directly. The only way one can correlate the relation is by opening 

the different document and then going through it. The challenges with the current way of storing 

information are the following: 

- There is no single owner for maintaining the up to date information in all the different documents 

created in different phases. As these documents are created in different phases, they have various 

owners. For example if a prototype screen is changed, it is mandatory to update the BRD / 

Functional Specification. However the overhead of process and focus on delivery keeps the team 

away from updating the old document. 

- Most of the documents get out-dated by the time the software goes live.  This happens due to 

multiple change requests, design changes, bug fixes, or new scenarios that come at the later stage 

of the project. Instead of updating the functional spec (as there exists an approved and baseline 

version of FS), the project manager prefers to create a separate CR document and gets its 

approval from the stake holder. However when the project goes live, the FS does not match with 

the application requirements and anyone interested in understanding the tool must look at the 

specific CRs to get the complete picture. 

- Huge effort goes into preparing these documents, but they are rarely if ever used in future once 

the application goes live. The previous sections emphasized on the importance of software 

document and the effort and cost involved in creating them. It can be said without doubt that 
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approximately 60 % or more of the effort and cost is spent in creating different documents. The 

money spent would be worthwhile if these documents are used not just for delivering the product, 

but also for the maintenance of the product. 

- Lack of business process documentation causes inefficiency. In almost every IT applications, the 

business users and IT executions are two separate teams and the IT team lacks business / domain 

knowledge. As the business knowledge is not documented or up to date, it impacts the IT team in 

the following ways: 

o IT  team cannot provide input / advice on change requests, options, and enhancements 

o Requires excessive input time from SMEs (Subject Matter Experts). More often the same 

question is posted to the SME by different team members. 

o Test team cannot test actual user scenarios and spends time on testing invalid business 

scenarios  

o Production support team cannot provide immediate answer to user queries  (sometimes it 

results in entering an invalid bug) 

o Ramp-up time for new team members (Dev / Test / PM / User / Support) is very high 

o Impact on other application is not clear 

 

The previous sections have looked at the following aspects of software documentation: 

- Importance of documentation in software development 

- Effort / Cost involved in documentation compared to coding, and 

- Tools and challenges with the  current approach 

 

Content Reuse 

The remaining part of this paper is going to focus on providing answers to the challenges mentioned 

above and how to use Visio as an alternate tool to create a Project Knowledge Base Site by using the 

existing documents. This is known as Content Reuse. 

Content Reuse is the practice of using existing content components to develop new ódocuments.ô 

Although the majority of reusable content is text-based, any content can be reused (such as graphics, 

charts, Visio, Excel, etc) [Rockley]. Text-based materials are the easiest to reuse. You can reuse 

sections, paragraphs, sentences, or even words.  
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The Content Reuse does not mean copy and paste or just providing a link to an existing file or to an 

existing portion of a file. The various documents covers different part of the software development 

and it is the responsibility of the Project Content Administrator (the owner who manages the Project 

KB Site) to take the relevant portion and compile them in such a way that can help anyone to get up 

to date information on the tool without going to any external source. 

Minimalist Learning  

The following diagram shows the different audiences of a typical software project: 

 

Figure 5: Audiences of Application Software 

With so many audiences with various backgrounds it is very important to have few entry points in the 

Knowledge Base system. The two identified entry points are Understanding the Tool and 

Understanding the Business (or domain knowledge). In the context of learning to use a software 

application, Carroll presents what he calls the ñParadox of Sensemakingò [Carroll]: 

To learn, they (the users) must interact meaningfully with the system, but to interact with the system, 

they must first learn. 

Traditionally, this paradox has been attacked by ignoring it, and putting learning (reading the manual) 

before interaction. This seems like a logical choice - we have a long tradition of learning through 

studying. However, Carroll gives plenty of evidence that given a choice, people prefer to interact 
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before they learn. Carroll introduced the concept of Minimalist Training based on the following 3 key 

principles: 

- Allowing learners to start immediately on meaningfully realistic tasks 

- Reducing the amount of reading and other passive activity in training, and 

- Helping to make errors and error recovery less traumatic and more pedagogically productive 

In summary the best way to learn a tool is by using it and this forms the basis of using application 

screen shots in creating the Project KB site using Visio. 

Introduction to Visio  

Different people use MS Visio for different needs as shown in the following figure: 

 

Figure 6: Different perspectives on Visio 

 

 

In terms of Microsoft,  

Visio is a diagramming program that can help you create business and technical diagrams that 

document and organize complex ideas, processes, and systems. Diagrams created in Visio enable you 

to visualize and communicate information clearly, concisely, and effectively in ways that text and 

numbers cannot. 
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In the context of this paper, the Visio can be termed as a Information Management tool to Create, 

Organize, Reuse, and Link existing software documents to provide an effective portal site for the 

application in scope known as Project Knowledge Base Site. 

Project Knowledge Base Site 

Each project (or an application) will have its own site that is available to anyone interested in 

understanding the business or using the tool. It is created in the form of web pages and has all the 

information taken from the various documents created during the project execution. The most 

powerful feature of this site is the representation of the actual screen shots of the application with 

easy pointers to the information related to the contents of the immediate screen under consideration. 

An example of such a screen is shown below: 

 

Figure 7: An example of screen shot of an internal application 

Let us now explore the various entities present in the above diagram along with what they facilitate in 

understanding the tool: 

i. Top Menu Bar  

Provides short cut to go the home page of the Project KB Site. The home page provides link to (but 

not limited to) the following contents: 

- Understanding the Business 

o Process Flow (how business does its job) 


