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Overview
The Course for Software Acquisition Web Site (C-SAWS) is an Internet site that provides a repository of software acquisition information. Each successive class of MN 3309 students updates this site, resulting in continued evolution and growth. Presently, the C-SAWS site is being prepared for Final Operational Capability (FOC). The purpose of this PDSS document is to familiarize the next class of MN3309 students with PDSS issues associated with the C-SAWS site and provide initial training and guidance for making changes related to maintenance and enhancement/refinement.  C-SAWS is located at http://www.nps.navy.mil/wings/, and is accessible by the general public.

Definition 
PDSS, often called “software support,” is a term that can be misleading. Software is not like hardware. There are no parts that wear out and get replaced. Instead, software support generally consists of modifying the software. Some examples of software changes may be to address latent defects (maintenance), to make the software more capable (enhancement), or to modify it to run in a different environment (refinement). For these reasons, PDSS will involve re-development of the software. The distinction between development and re-development lies in the fact that the maintainer usually has previous knowledge of the design and must work within the limitations of that design. 

Getting Started
For the C-SAWS project, each successive class of maintainers must pick up the work from the previous class.  This incorporates an additional hurdle because each class must familiarize themselves with what was previously done and then work within those constraints.  There is no “technical support line” available, and there is no distinct “manufacturer” who can be called upon for assistance.  Annex A of this PDSS provides a list of tasks that were deferred with the intention that the next successive class would pick them up.  This was done to help provide some focus for the next class and ease some of the difficulty associated with the transition from class to class.  Before doing anything, the maintainers should understand the various support resources at their disposal. These resources can be categorized as personnel, software, and reference. Each will be briefly discussed.

Personnel Resources: The maintainer does have limited technical assistance available from the Naval Postgraduate School to help address accessibility issues to the site. Past points of contact for NPS technical assistance have been out-of-date due to personnel turbulence, and rather than continue this practice in this version of the PDSS, the maintainer is urged to obtain the name and phone number of current NPS personnel from the course instructor. Another excellent resource is feedback from the instructor and other class members. The C-SAWS site is fairly large, and not all problems will be immediately apparent. Users of the site should be provided with the maintainer’s contact information so that when a problem is identified, it gets relayed to the maintainer and can be documented. 

Software Resources: The C-SAWS site was created using versions of Microsoft Front Page, the most recent version used being Front Page 2000. The course instructor should provide this software. Site maintainers should familiarize themselves with the use of this software early on. Additionally, most documents within C-SAWS were generated with Microsoft Word, PowerPoint, or Excel. The maintainer should have these packages available and be familiar with their use.

Reference Resources: In addition to this document, the maintainer is urged to review STSC chapter 11, “Software Support,” for further insight and guidelines on PDSS. The C-SAWS web site also contains many documents that will be useful to the maintainer, particularly the “Lessons Learned” section. The C-SAWS web site also lists the FOC requirements for support as follows in Table 1: 

PRIVATE



4.1
Design and development must emphasize reuse.

4.2
Design and development must emphasize post deployment support and maintenance.

4.3
The system must be compatible with commercial off-the-shelf (COTS) browser software.

4.4
The site must be coded in hypertext markup language (HTML 2) and Java.

4.5
The site must be deployed and maintained on SM Department Web server.

4.6
Address inadequacies of the C-SAWS IOC architecture and implementation as designed in previous increments.

4.7.1
Setup and utilize two separate account/environments. A development environment for COM

4.7.2
A production environment for COM.

4.8.1
Develop and implement Web-based C-SAWS user training modules.

4.8.2
Develop and implement Web-based C-SAWS user maintenance modules.

4.9
Develop and implement Web-accessible project management capabilities.

4.9.1
Develop and implement Web-accessible configuration management capabilities.

Table 1. Support Requirements for FOC.

These requirements provide the maintainer with a list of support requirements. This is important for use as a baseline of the user’s expectations. The maintainer should not make changes that are not required or necessary. STSC chapter 11 makes a particularly valid point: “Hardware deteriorates for lack of maintenance, whereas software deteriorates because of maintenance!”  It should be noted that requirements 4.8.1 and 4.8.2 have been consolidated to be part of this document.  This was done because both the user and the developer/maintainer agreed that it would help eliminate confusion to have a single maintenance document rather than three different documents.

PDSS Functions

There are two categories of PDSS that may be required: maintenance and enhancement/ refinement. When a problem arises, the maintainer should identify which category the problem falls under and then consult that section of this document for further guidance.

Maintenance Functions
Maintenance functions are required to fix existing problems with the site. Examples include invalid links, excessive load times, and “the page cannot be found” errors. The troubleshooting chart in Table 2 was created to help identify and fix problems or latent defects.

Problem
Solution
Resources Needed



Site not accessible
Notify instructor.  Contact network administrator at NPS to obtain passwords and accounts needed for access. 
Internet Connection, NPS password/account, Microsoft Front Page, 

*Web-space to host development site may be needed for distance learning sites.

Deficient/Out-of-date documentation on site
Propose needed changes to CCB/User.  Prioritize need to make changes relative to overall effort.
Microsoft Front Page, Internet Connection, Internet Browser, Microsoft Word or Excel

Bad Link (External)
1. Check syntax of link for obvious errors.

2. Search internet for location of object.  If external site hosting the object is no longer available, remove link.

3. If external site is temporarily unavailable, check back later.

4. If external site is available, but object is at different location, change link to match new location. 


Microsoft Front Page, Internet Connection, Internet Browser, Internet search engine

Bad Link (Internal)
1. Check syntax of link for obvious errors 

2. Determine if linked object is available and accessible.

3. Determine location of linked object and either move it to linked location or change the link.
Microsoft Front Page, Internet Connection, Internet Browser

“The page cannot be found” Error (Internal)


1. Use Front Page to check availability/accessibility of linked object.

2. If object not available, either remove link or create/obtain needed object so that it can be loaded on site.

3. If object is available, make sure that it is accessible to all required users.
Microsoft Front Page, Internet Connection, Internet Browser

“The page cannot be found” Error (External)
1. Use internet browser to check availability of linked object.

2. If object is no longer available, either remove link or query external network administrator on object availability/link information.

3. Use Front Page to make needed changes.
Microsoft Front Page, Internet Connection, Internet Browser, email

Excessive Load Time
1. Check speed of internet connection

2. For large graphics, reduce size of graphic, color density, or resolution.

3. For large documents, present as textual rather than graphical.
Microsoft Front Page, Internet Connection, Internet Browser, Graphics software

Table 2.  Trouble Shooting Chart for C-SAWS Maintenance.

This table is not all-inclusive, but covers the most pervasive maintenance problems as identified by using Likert scale rankings to rate the various site requirements and deliverables for IOC and FOC.

Enhancement/Refinement Functions
Software enhancements are made to make the software more powerful or to do more things.  One of the main purposes of the C-SAWS web site is to provide a centralized repository of software acquisition information, along with the documentation and lessons-learned associated with the acquisition process.  This PDSS document cannot predict how the purpose of the C-SAWS site will change or expand, but recommendations can be provided for the next class of maintainers who may desire to make enhancements to the web site.

Software refinements are made to make the software more compatible with its environment.  This could mean updating the software to run on the latest hardware or to run on older legacy hardware that some users might have.  Software refinements could also take the form of software re-engineering, defined by STSC Chapter 11 as “the examination and alteration of a software system to reconstitute and re-implement it in a new form.”   History has shown that each class has chosen to “reorganize” the C-SAWS site.  While this reorganization might make the site more user-friendly, it does not inherently add any additional capability or performance.

PDSS is a re-development process.  Whether changes made are for enhancement or refinement, there are no “spare parts,” and unlike hardware, software is expected to adapt to a changing environment and new/modified user requirements.  It has been reported by STSC that over half of all software support results from changes in the environment.  The STSC documentation and lessons learned from class experience can provide many recommendations for a software development or re-development effort.  These recommendations are categorized under process, product, or distance learning for your convenience. 

Product Recommendations:

· Develop supportable software

· Make sure software/web site is accessible 

· Use a modular structure emphasizing encapsulation and information hiding  

· Test all changes, verify new functions and re-verify old functions

· Incorporate built in debugging when possible

· Make sure to have the necessary hardware, software, and personnel resources

· Only modify or re-engineer the portion of the software that needs it

· When your revise the code, also revise the documentation

· Re-use as many documents and modules as possible

Process Recommendations:

· Implement a program plan/work breakdown structure and schedule early on

· Be realistic when setting goals

· Establish a configuration management process and do not make exceptions

· Archive all previous information/data/documents

· Establish a developmental site that is only accessible by a few select individuals that make changes and updates approved through configuration management

· Use inexpensive medium for distributing software changes
· Promote user involvement to prioritize changes/modifications

· Use qualified personnel

· Evaluate the cost of modification to the cost of a new system

· Evaluate the risk of re-engineering vs. new development

· Take time to read existing code/architecture to understand its purpose/function

· Don’t make unnecessary changes – it can cause more harm than good

· Use standard software packages that are widely available

· Be aware of the implications of using COTS software packages, i.e., licensing, etc.

· System program office and contractor personnel should work shoulder to shoulder

· Obtain user feedback

Distance Learning Recommendations:

· Try to have contractor and PMO teams co-located

· Establish website accessibility early

· Obtain passwords/accounts from NPS early

Annex A: Outstanding Deliverables

The following C-SAWS requirements have not been met, or were deferred.  This list will provide a good starting point for future maintainers of the web site and help provide some focus for follow-on PDSS/re-development effort.

1. FOC6: Design Product Line Derivative for another SM Course 

2. FOC 10: Learn, Demo, and use USAF MEAT Matrix 

3. FOC 11:  SATC

