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Nominations for ACDM Board Begins January 1%

By Sam Packer

ACDM has started the new officer election process. Thisis considered a valuable
step to identifying members who will accept a nomination and become more active
in the association. Y es, you may nominate yourself.

Your ACDM Board is a service to the membership. We are there to conduct
regular administrative duties and strategic steps toward the running of this
successful organization. The Board members are el ected volunteers who wish to
make a bigger impact to the ideals of configuration and data management.
The positions are - President,

Vice-President of Education,

Vice-President of Services,

Secretary,

Treasurer,

CM chairperson,

DM chairperson and

Board of Governors.

What commitments should you look forward to?

- ACDM member in good standing, dues paid

- Able to serve a one year term: July 1, 2000 - June 31, 2001

- Able to dedicate your personal time to accomplish ACDM tasks

- Able to attend a minimum of 3 executive board meetings during your
term (locations vary)

- Have support of your management and company to serve as a National
Board Member that may include time away from work and travel
eXpenses.

As| stated earlier, you may either be nominated by one of your peers, or you may
nominate yourself. 1f someone else nominates you, you will be contacted for
permission to run. Please give serious thought to becoming more active in the
ACDM association. If you have any questions, please call me at (303) 971-5036,
or e-mail me at samuel.h.packer@lmco.com.

In thisissue:

ACDM Officer Nominations (article and nominations form)

The New Year — A Message from the President

Migrating Data from a L egacy System

Enterprise Data M anagement
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From the Office of the President
The New Year

By Kyle Shackelford

| trust you all enjoyed the holidays and survived the Y 2K bugs. Aswe turn this pagein history, it's a good time to pause and reflect
on the past and make some predictions for the future. A review of the past shows us beginning as unique professions during a period
when the configuration and data management demands of manufacturing products could best be served by a dedicated professional.
From this beginning, the profession began to branch out into managing the configurations of more than manufactured goods. While
we could still be found in the manufacturing firms, we could also be found in the firms that supplied the energy to run the factories, in
the distributors of the products, and in the after market support areas. As we progressed and grew comfortable in these roles, a
revolution was taking place that would ater our profession. The emergence of intangible products such as software and intellectual
property and the problems associated with controlling their evolutions has created a demand for methodologies similar to those we had
established in managing tangible products. As the century drew to close, more and more of our associates were involved in software
CM and the integration of software and hardware. In fact, as we close the book on the twentieth century, we find that the demand for
skilled Software Configuration Managers is exceeding the supply in certain areas. Concluding the admittedly brief journey through
our past, the next question is “where do we go from here?’

My predictions for the future are:
The amazing wealth being created in information technology will accelerate the shift from a manufacturing based to an
information-based economy.
The ease of transporting information coupled with the relative low cost on manufacturing in underdevel oped countries will drive
globalization.
The explosive growth of e-commerce will add to the “globalization” shift.
The proliferation of new technology and application software will radically alter the way business is conducted.
Borrowing from management guru Peter Drucker, the next information revolution will be on gathering, analyzing and acting on
information outside the firm, driving a shift in information technology from “technology” to “information” as the key focus.
The need for skilled software and product integration CDM professionals will multiply be leaps and bounds.

If my globalization predictions are on track, then we as a profession, will be expected to manage (if in fact you are not already doing
s0): the configuration of products using software developed in the US, on products designed in Europe, manufactured in Asia,
assembled in Latin America, and distributed from 15 locations around the globe with documentation in 20 languages. 1n addition, we
will be asked to assess the CDM capabilities of each of our partners and provide training to those lacking the requisite skills. If that is
not complex enough for you, we will be asked to integrate our systems and processes to provide a seamless flow of information form
the designers to the manufacturers, the assemblers, the distributors and the customers.

With the continued growth of a global market place, comes the need for management to shift their focus to outside the firm. Better
tools and new skills will be needed to help manage the information about the changing markets and shifting demands induced by
changes in the economies, technologies and ideologies of the global market. If we choose to capitalize on this event, this shift could
open awhole new era of configuration management as information broker. While we would use our basic skill sets of defining and
documenting requirements, managing changes, auditing to assure that the “ products’ (in this case information) meets the requirements
and performing the status accounting or record keeping, we would need some new skills and changesin our ideas. The issue then
becomes, how do we prepare?

Fortunately there is an answer. ACDM isin the right place at the right time to provide the guidance. The March conference is a

MUST ATTEND if you are serious about keeping up with the latest trends and developments in the globalization of the profession.

We are extending offers to several of the top education and training providers in the industry to attend the certification workshop and

share with us how they can help you prepare for the future. In addition, we are expecting some of the best CDM tool providersin the

world to be on hand, to help you select the solutions to help manage in aworld of change. As stated in our conference brochure,

“Survival in tomorrow’s global market requires Configuration and Data Methodologies that provide the right information, at the
right time, all the time, anywherein theworld. Are you ready?

Join usin San Diego in March and find out how to get to “ YES!”
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CM Chair Report
Migrating Data from a L egacy System

By Bob Williams

Aswe head through this Holiday season and into the year 2000, my attention is turned toward the databases that store
our CM information. Many companies have been reviewing their legacy systems for Y 2K compatibility. Though most
systems have had the mandatory four-year date code fix many companies undoubtedly are still struggling with how and
when to replace the legacy system they have been using for years. The first place to begin is to write a set of requirements
that your new CM tool should be capable of. A major consideration with today’ s technology, Is the tool web enabled?
Whether your company al fits into one building or your spread out internationally, having your data on an Intranet isa
very good feature for the support of your business in the future. Once the decision of which tool is best for your company
is made a few key costs need to be considered. Not wanting to get sidetracked, I'll just mention some. Server costs,
whether it runson NT, Unix, or LINUX, who is capable of being the servers administrator, training on the new software
package, plus the possibility of learning a new operating system. This should only be an issue when switching platforms.
As an example, if your operators have only used Macintosh or Windows based computers, it will be challenging to get all
of them up to speed on a LINUX box. But the issue | want to park on that has the most hidden costs is data migration.

The first and biggest hurdle to jump is having management’ s approval and their checkbook. | can’t stress enough
their checkbook because without it, the project is dead from the beginning. Be sure to sign up the highest ranking manager
available that truly believesin the project to help prevent the budget from being sliced and diced to where thereis not
enough money to finish. Ultimately this only looks bad on the people that wanted the project, not the ones that kill it.
Second and just as importantly, because data migration is considered “target-centric”, you must define the scope of work
to be done. That is, typicaly only the fields available in the new tool are converted from the legacy database. And
unfortunately, because most legacy systems are a hodge-podge of databases, and in many different formats, thisis tricky
even for a seasoned database professional. Note that | did not say impossible, so don’t be scared away by its difficulty.
One way to tackle these formatting issues isto convert al of the relative data into flat files and then into an interface table
when required. This eliminates the differencesin file types when importing the cleansed data into the new tools database.
Now that your aware of some of the technical issues, you need to determine how much outside help will be required. |
would recommend using your tool developer for this. Its their tool, their database schema, and they could probably
convert your data much faster than anyone else because they aready understand their tool and would only have to learn
where your information isto port it over. And if you have the vendor involved early, they have been becoming familiar
with your requirements and your business process since before the initial quote. Be sure to include time for data cleansing
and validation. Y ou have a budget now and an opportunity to get the data correct, so by all means import quality data.

Y ou don’'t want incorrect data skewing the information in your reports. This validation should be done in the old tool
where users are familiar what information should be in each field and as a comparison in the new tool to be sure that the
migration has been successful. And finally, get everyone involved from the beginning so they have afeding of
"ownership" in the decisions that are made. It will be a smoother transition if everyone has that warm, fuzzy feeling when
requiring users to make a change.

THIS ISSUE’S INSERT:
ACDM Board Nominations Form

What: Nominate yourself or a respected colleague for a position on the form
How: Complete the enclosed form, tri-fold the form, place a stamp in the appropriate place and mail to Sam Packer
When: Nominations must be received by February 4™ of 2000.

~ ISee insert for details! ~
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DM Chair Report
Enterprise Data M anagement

By Cynthia Hauer

Therole of the Data Manager isto provide his or her organization with accessto viable, useful, and current data. Along
with the increased understanding that data is critical to the successful conduct of business, a wealth of other factors makes
thisjob avery difficult and multi-faceted one. Information technologies, more powerful and sophisticated processing
capabilities and tools, and the need to do more with fewer resources combine to squeeze the Data Manager into an almost
untenable position. He must provide quality data, not only from new sources, but also from legacy systems. The data
must be consistent to all areas of the enterprise, and must show cost benefits and value-added by not only his department
and area of the organization, but inside his operations, aswell. Truly doing the impossible for the ungrateful — and, in
many cases, the unaware!

For a number of years, management has had a dim awareness that data was critical, but they typically lacked the
appreciation or the expertise to specify how they’d like to view or use the data. Data Managers have aways known the
value of the data they control, and generally could readily interpret the data types — and suggest tremendous uses — for that
data. Only management had a view that the data bank for the company was some sort of amorphous mass. Unfortunately,
only management had the money or the power to improve that situation for themselves. Then, along came business
process improvement — driven by the need for global competition and a parallel need to use assets to the maximum extent
possible. And new emphasis on data in the organization, as well.

This caught us Data Managers with our pants down, in away; we were somewhat numb from efforts to convey our value
to the organization, not to mention pointing out that we held the keys to successful competition: valuable business data.
All of this had fallen on deaf earsfor avery long time, in most cases. We finally felt valued — or at least recognized — by
our management. Now, we have new status.

It's tempting to rest on our laurels as Data Managers, from time to time; and to reassure ourselves that our contributions
and value are finally recognized. But the need for rigorous examination of our processes and the integrity our data
possesses has just begun. We have awindow of opportunity that corporate management hardly wishes to leave open for
very long — they have grudgingly admitted that we are players, and that we have a pivotal role, as Data Managers. It'sup
to usto seize the day, and validate through our actions the integrity of our data. Thiswill underscore our value, and our
assertions that we are key.

Asyou move into 2000, and take your organizations with you, accept the challenge of Data Maturity — and the tasks to
make that areality. Examine commonalties in databases; evaluate the content of your data assets and resources for the
completeness of it for life cycle purposes. Basdline the life cycle of data at your organization, and characterize each asset
against that baseline. Finally, map the capability of your organization to achieve its business objectives by the use of the
data that you provide to those who are taking your organization into the new millennium. Then, take a brief break to pat
yourself on the back, write a memorandum to your management encouraging them to verify your assessment, and begin to
understand your role — and the role of data— in your company.
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CONFIGURATION MANAGEMENT IN THE PROTOTYPES DESIGN AND DEVELOPMENT
ARTICLE (V) PRODUCTION PHASE
By Francisco Javier Ramirez Fernandez and Javier Conde Collado
SUMMARY
With this article we complete the description of the activities that constitute the life cycle of a Configuration Management Process. In
the phase of prototype production the activities begin with the formal definition of the Product Baseline. This baseline provides us
with an engineering definition of the physical and functional characteristics of the configuration items. Starting from this baseline we
begin the serial production. In serial production the baseline can also sustain controlled modifications assuring the documentation is
permanently updated and the execution of the actual product accurately matches the "as built" documentation.

CONFIGURATION MANAGEMENT IN THE PRODUCTION PHASE

Configuration Management Objectives:

CM Objectives for Production Phase are:

- Fully documented design and product configuration.

- Veified as designed/as built configuration of each delivered configuration item version including applicable and re-creatable
documentation revisions

- Approved Deviations documenting all as-designed and as-built variances

- Traceabhility of Seria/lot numbered configuration items and component parts

- Verified incorporation of approved engineering change proposals into configuration item production effectivity; and validated
retrofit kit deliveries to satisfy retrofit effectivity

- Reference to the correct configuration of support assets (support equipment, test program sets, trainers, manuals and associated
software) required to maintain each operational configuration of each configuration item that is contractor supported.

Configuration Identification and documentation.

The configuration documentation for the production phase is the technical documentation that, once formally approved and
designated, comprises the Product Baseline plus any approved changes. A proposed change to this configuration documentation must
be submitted via an Engineering Change Proposal for approval and may involve authorization of modification kits for operational
units for respective action on the production line to bring items in manufacture to the new configuration. The configuration
documentation will be comprised of product, material and/or process specifications, drawings associated part lists, and the detailed
design of al interfaces. The technical documentation for a system is formed by the documentation describing the functional,
performance and physical characteristics of the configuration items. The periodic review and approval of the development
documentation forms the baselines, which are then, the basis for change management.

The Configuration Items in this phase could be described by the following documentation in the Product Baseline:

- Most of the system description documents produced during development will migrate to the product baseline.

- All existing product manuals

- All as-built diagrams and as-installed equipment and site installation diagrams

- All system test procedures required to verify correct functioning of equipment during maintenance activities

- Thetraceability matrix modified for support use if necessary.

The main configuration management activities performed are basic configuration identification actions defined in the devel opment
phase, for documentation, product created or revised as aresult of approved engineering changes.

Configuration Control Activities.

- Establish Contractor configuration control process and procedures for Production Phase including change identification, change
evaluation and coordination and approved change implementation and verification

- Process proposed changes to approved baseline configuration documentation: identify, classify and document change; evaluate
and coordinate change, assess change impact, determine proposed effectivity, schedule and cost and implement change and verify
re-established consistency of product, documentation, operation and maintenance resources.

Configuration Status Accounting Activities.

- ldentify the current approved configuration documentation and configuration identifiers associated with each
System/Configuration Items.

- ldentify the digital datafiles, document representations of all revision/versions of each document, and any items made accessible
electronically, in support of the contract.

- Record and report the results of configuration auditsto include the status of final disposition of identified discrepancies and action
items.

- Record and report the status of proposed engineering changes from initiation to final approval to contractual implementation.
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- Record and report the status of all critical and major requests for deviation, that affect the configuration of system/configuration
items.

- Report the effectivity and installation status of configuration changesto all system/configuration items.

- Provide the traceability of all changes from the original released configuration documentation of each System/configuration
items.

- Record and report configuration changes resulting from retrofit and replacements through maintenance action.

- Retain information about: Product configuration status, Configuration documentation, Current baselines, Historic baselines,
change requests, change proposals, change notices, deviations, warranty data/history, configuration verification and audit
status/action item close-ouit.

Configuration Audit Activities.

- Conduct formal physical audit when required

- Review performance requirements, test plans, results, other evidence to determine product performs as specified, warranted &
advertised.

- Perform physical inspection of product and design information; assure accuracy, consistency & conformance with acceptable
practice.

- Record discrepancies; review to close out or determine action; record action items.

- Track action items to closure via status accounting.

- Verify product within normal course of process flow.

- Assure consistency of release information and production/modification information.

CONFIGURATION MANAGEMENT ACTIVITIES

Information flow
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Softwar e Configuration Management Risk Analysis
In Didocated Porting of Product’s Family

By Marjan Simonic and Dr. Jozsef Gyorkos

Abstract

In this report we analyse the increasingly popular trend within the US software industry to move parts of the development process to
countries like India. As areal life example we show what major challenges such virtual enterprises face when settling for dislocated
porting of a product's family. The analysis of what we have experienced as major SCM related risks shows why such efforts fail
sometimes and what the key factors for success are. We show that |ate transition from one to more dislocated sites brings additional
challenges when not planned right from the beginning. We asume usage of a modern CM tool.

Key Words: Configuration Management, Risk Analysis, Configuration Management Automation, Dislocated Parallel Devel opment
Environment, VVersion Control, Virtual Enterprise, Software Process

1. Introduction

Software engineering is still one of the most rapidly growing industrial areas. Modern software systems are becoming more and more
complex, competition is very keen and it is hard to keep pace with the ever changing and increasing demands on the market. Lack of
skilled engineers has become one of the biggest issues in the leading software engineering countries over the past few years (the USA
alone currently lacks approximately 300.000 software engineers). One of the solutions for this deficit is to bring in contractual
companies, which take over parts of the software development and maintenance. Since doing so may also significantly reduce costs
(due to cheaper labor force in countries like India) it is of no surprise that more and more companies are looking for ways of
establishing a so-called virtual enterprise. But if that isreally such agreat thing to do why isit still not acommon rule and only atrend
for doing business? The answer is pretty much straightforward. There are alot of serious risks associated with operating a businessin
this manner. And especially when an expensive failure happens (in terms of money or reputation) it is suddenly no longer an attractive
option but a disastrous experience that can hardly pass unnoticed by customers. The processes a company or ateam has devel oped
might be extremely well suited for their current needs but in this new situation they are probably largely inadequate or possibly the
single reason for future failure unless some serious changes take place. Since a majority of companies usually start working on a
project at a single location without much thought of possible ways the might expand their business in the future, adapting them to
geographically dispersed locations may cause many unexpected problems. From experience we know that it is practically impossible
to predict everything that can be a potential cause of problems or even a serious showstopper. Among others, the importance of
software configuration management (SCM) can never be stressed enough as a key factor to successful transition of work to an
outsource company. In the following paragraphs we use a common real life example to illustrate many SCM related risks, what issues
can be expected on both sides and how to avoid them.

2. Related Works

Traditionally, SCM related risk analysis has been associated with the introduction of new CM tools to the company. Especialy paper
[7] presents potential problems based on alot of experience in avery concise way. Otherwise, there are severa works that discuss
parallel development across dislocated environments ([4], [10]) in general or some specific part. Mostly they assume that we start
applying a CM solution right from the beginning when no or maybe simple version control tool was used before. We will focus on the
risks associated with such a decision when a company has already set up amodern CM tool and CM processes but purely for one site.

3. Real Life Challenge Description

Let’s describe an example of increasingly common situation that software companies find themselvesin. A Company that has
developed a successful product family of system software that covers awide range of variations on dozens of platforms has faced
serious challenge. They have several contractual obligations. They need to support an existing generation of products on all supported
platforms with patch releases for several years. They have obliged to introduce new releases as new versions of covered operating
systems are released. And they know that by releasing the product on some brand new platforms they might well increase the
product’ s market share.

But they also have to think about the future. They need to start working on the next generation of the product’ s family to stay
competitive in the market. From the experience they know it can take quite some time to completely develop a new product’s family
on just afew major platforms. If timely action is not taken, their current generation could become obsolete thus they have to act soon.
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A common problem is that they simply do not have enough available human resources to maintain the first generation of product
while designing the next. So they are considering moving parts of their business to a company in another country both to avoid
resource problems as well asto increase their profit. They can achieve that by gradually transferring all current generation related
work in order to be able to focus completely on next generation products. However, first they have to make sure the transition can be
done with success.

So the best idea would be to start porting the product to a newer version of an aready covered OS and only upon successful
completion of the transfer could the remainder of the product. Thus the new engineers will be able to make themselves familiar with
the product’ s source codes, SCM, existing processes, product itself, etc and after thisfirst release the probability of failure would be
significantly reduced. We can look at it also asatrial or pilot project. Successful completion would be the key for the long-term
relationship. Manner factors will influence the decision of what platform to do next. i.e. if there were a customer willing to pay for the
port of acertain product to some new platform the business would certainly consider doing it. Until all current generation tasks are
completely transferred to this dislocated site the development and maintenance would take place almost simultaneously. As these new
contractors work on a product port to support new OS release on platform X, our company would still need to be engaged on severa
simultaneous projects, i.e. porting to some new platform Y, preparing patches with fixes of escalated or otherwise important bugs. In
the last stage transfer of current generation related responsibilities to this company is completed. Now the business can focus
completely on their product’ s new generation. As some modules of code would probably be reused, proper control must be maintained
at any dislocated sites so that distributed work, and parallelism won’t endanger the product’ s integrity. Such transitions bring many
risks; all effort should be made to ensure that it is completed in as smooth a manner as possible to avoid any negative impact on their
customers.

4. Problem Analysis

Any company considering this type of contracting must ask themselves alot of questions. We believe that when preparing for
distributed ports, special attention has to be paid to the following major SCM related issues. We analyze them with the purpose of
describing why you have to consider them most, what both companies should do in order to reduce SCM risks to its minimum and
how to accomplish remote porting as smoothly as possible.

Technological 1ssues:

Technological issues must be addressed first. In order to support this type of arrangement, a businesses CM solution possess
support multiple site capabilities. Even if it the current solution does not support this function, there isalarge probability that
there is an available add-on product from the vendor that can fulfil this additional functionality without wider negative
impact. Since automated CM tools have been accepted as a necessity for modern software devel opment enterprises as
discussed in many papers ([1], [2],), let’s assume our company has been using one when devel oping the current generation of
its product. Let’s assume it supports distributed development teams as well. So we avoid dealing with serious technological
problems when preparing the transition in the case of using simple version control solutions.

Unfortunately, it is not just enough to know that the tool we have supports simultaneous parallel development across multiple
sites. We have to understand how thisis supported and what may be other potential technology related problems that we
could experience due to our specific product, tools and process. Would the way we used to do it need to be changed? Could
we expect synchronization problems? What other infrastructure would need to be established? Asit may completely depend
on the existing CM solution it isimpossible to give general guidance.

Additional SCM Automation Scripts

But having a perfect CM tool just won’t make distributed ports painless. Since modern CM tools have to fit into a wide
variety of environments where nearly every organization is different, it is not possible for vendors to develop CM solutions
that do not require any customizations, or building of additional scripts. In order to automate often-repeated manual tasks, a
company might have invested a lot of effort. Those scripts, due to successful integration with CM tools may be completely
invisible and can be a hidden source of problems. Often, scriptsin the form of triggers become almost built-in features of
their CM technology, which masks the operations occurring in the background. Even if the triggers are well documented,
thereis the possibility that the scripts may be either machine, site-specific or platform dependent. Our experiences have
proved that even careful checking in advance does not secure smooth transition. Of course, everything may be up and
running shortly after an intervention or two but here we would like to stress the importance of proper design and
implementation. Just alittle more time spent when preparing such automations can save alot of troubles if transition of
environment is a development requirement during initial design. Although thisis very common statement in software
development theory, it seems to be quite natural to overlook potential future uses in order to have it done just a bit sooner.

acdm journal 1Q2000 9 http://www.acdm.or g



Build/Package Automation

The basic message from the previous paragraph can be applied to this almost literally. It is rarely the case that only manual
builds and/or packaging take place. Especially in the case of parallel development on several platforms at once there is often
aneed for nightly builds although it is pretty usual in other business situations as well. On top of that, special care hasto be
taken with regards to establishing and maintaining baselines, and automatic merges. For these purposes special scripts still
have to be implemented regardless of what build and/or release management our CM technology has integrated. As with
modern complex software products, it is often the case that several compilers, linkers and other trandlation tools have to be
run before complete product is built. It may be quite possible that complete build processis even distributed over several
different machines.

If the contract company an ocean or two away wants to start with an upgrade of some product to a newer version of operation
system, the first thing to do isto reproduce the build of the product on an aready supported OS version. By repeating the
build they can be sure that whatever problems they might experience later during the build the processitself is not a cause of
them. Of course, they have two possibilities: They can decide to do remote builds and use the same old build machines or
configure their own machines to be able to execute builds locally. Both options have some positive and negative sides. When
settling for the remote option there are plenty of chances that something might go wrong like the phone lines may be down.
What if something goes wrong with one of the remote machines? Asit may be the case that they are divided by 10 hours
thereis practically no way for somebody to reboot such machine. The only thing they can do is wait. Even without
mentioning other possibilitiesit is clear that completely depending on remote site hardware is a serious option only in avery
special case. So, what is left?

The development environment must be replicated. Asthe script may execute several remote logins, it is almost impossible
to implement it machine independent. If nothing else machine names will probably be different. Or some special build user
permissions may be required to allow certain tasks build related tasks. Then there is the need for the same configuration of
the replicated machines. Since at the time of a product’ s development there was no need to pay special attention to a detail of
the machines configuration, as it was the only environment needed and it was backed up, it may be quite possible that this
can become a serious challenge. Although 99% of required software is installed because of the lack of the remaining 1-%
nothing could work. More on this topic will be analyzed under Configuration Identification section, asit is one of the most
common causes for showstoppers.

Let’s proceed to the packaging process. It is extremely rare that developers are alowed to use only their own imagination
when preparing packages nowadays. Almost every platform has its own specific packaging tool. Therefore several extra
configuration files are required to make it work. Binaries, documentation and other product files are also often needed to be
at special locations before packaging can be started. In order to speed up this process or often to automatically produce
additional information about produced packages, many companies develop or sometimes even buy extra tools. The output of
such packaging scripts may be much more than a created package at a specified location. Packages may be automatically
archived, baselined, etc. Extra web pages with basic easy accessible information about the contents of the packages, dates of
creation, configuration specification, Release Notes, etc may be created. The more complex the software and the more refined
the process, the more careful we have to be when deciding to replicate the whole SCM environment at multiple sites. Again,
the reasons are hidden environmental dependencies, not enough documented description of customized processes, or an
absence or turn over of knowledgeable engineers.

However, there is always away to ignore the existing infrastructure, processes, tools, etc and focus on the development of
new processes, add-on tools, and scripts at each new location in the virtual enterprise. Thisis probably the best way to do it
when very little is known about the existing SCM processes or they are not able to provide the assistance needed to help set
up everything in place. But usually virtual enterprises prefer to have common processes across all geographic locations and
that the same scripts and tool s are used, which has numerous advantages especially when long-term rel ationships are planned.
Not to mention that the same core CM tools is amost a must.

Configuration Identification

We believe that proper configuration identification is extremely critical activity. The company in this paper should worry
about this most in the earliest stages of transition. Among other things, a successful replication of the development
environment completely relies upon it. As previously mentioned only 100 % replication is a guaranty for success. But here
we have to remember that we are not at the beginning of preparing our SCM strategy. Configuration Items (Cl) had been
selected along before they considered establishing a virtual enterprise. Then all they had to worry about was single location
development. Let’s ask ourselves this question directly. Should a selection of Cls be any different when development takes
place at one site then in the case of multiple sites? OK, forget about coordination issues in the later case. Focus directly on
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the selection. In theory the answer should be NO. However, in practice it is still hardly the case. The SCM awareness to
identify all the source code, object files, binaries, libraries, test data and files, product documentation, sourcefilesfor it, even
project documentation is very high. Least attention is usually paid to all the tools we need to make the product. We need
compilers, linkers, trandators, utilities, ... and to summarize, a bunch of various often publicly available programs to make
our product work and ready for our customers. Y ou may argue with that and you have a very solid reason. Of course they
know what tools they need to make their product. They might have it documented as well in some or another form. But will
thisinformation be still available after several years? These tools and utilities were often installed on machines years ago and
they are taken for granted now. From our experience with major software companies such information is often lost or not
evident enough especially when talking about noncommercial utilities. When dealing with only one site it would hardy
become an issue since backup, nearness of other installed machines and concentration of knowledgeable engineersis often a
guaranty to avoid such problems. However when going for dislocated portsit is no longer an innocent issue. Does a
contractor company know everything that is needed to package the product? Usage of incorrect version of some utility may
cause alot of embarrassment when compatibility problems are discovered often at the customers’ sites.

Issues related to versioning of a product’ s files and product itself, then naming conventions for various identifiers, baselines,
branches, agreement regarding locations for storing new files from now on shared software development library (SDL)
repository become suddenly much more visible. Good documentation, especially software configuration management plan
(SCMP) is crucial. Unless you have a clear understanding of how to handle all that and have available useful documentation
for your contractual company you may face serious problemsin awhile. When a contractual company starts utilizing a now
shared SDL repository without good enough understanding of the concepts previously used it may suddenly become pretty
confusing for both sides. So they just need to agree in as detailed a manner as possible how to handle not just common tasks
but every repository related issue.

Magjor problems would of course arise if not all source files were available in an SDL repository shared through CM
tools. Even a single missing but required file could cause a disaster. So called private files might have gotten by
unnoticed before but now the problem will get high visibility. When build log itself does not explicitly show what if
something is missing at the other site both sides would waste a lot of time in the best scenario not to mention the
worst case.

On purpose we do not mention technological issues regarding SCM tools which can not treat distributed development on
shared files the same way as it was done on one location. If nothing else ownership issues prevent it. Because of security
reasons SCM tools often prevent simultaneous development in the not-owned branch. But since different tools solve it
differently it is not possible to treat it in the same way.

Configuration Control (CC) with File Merges

As development on both sites will take place simultaneously for quite some time, this topic becomes a serious challenge.
There are several risks associated with it. Certainly we would not want to be fixing the same bugs or implementing the same
enhancements over and over again just because the code was not in the same branch, etc. However, thereis no need to look at
the CC and file merges any different as they did before. Unless there are some technological issues that would require them
to do it differently than they used to (when there had been only one site) nothing needs to change. Of course, alittle more
coordination will be required but otherwise all the processes should remain the same. Our experience has shown that when all
parties understand and follow existing procedures for changes thereis very little to be afraid of as modern CM solutions offer
good support for CC.

When both sites have made changes to the same file the merging has to be initiated and performed according to previously
agreed procedure, which would still need to be defined. Since [4] gives an extensive in-depth analysis of possible solutions,
even methodol ogies how to solve thisissue we believe that finding the right solution that would suit our needs should not be
too hard to find.

Another issue to be mentioned here is change configuration board (CCB). Although the contractual company will take over
all port related work, our company will still need to take part in deciding what and sometimes even how to change. As
porting software is about changes, both sides have to put alot effort to make the changing process as efficient as possible.

But there is a serious risk here and we would like to mention it separately. When procedures for configuration control,
branching and merges were not properly implemented before it may cause alot of pain to both sides. Although the problems
may not have been that visible in the past, confused files' history and irregular merges will become serious challenges when
trying to coordinate further work. The more our previous development history, baselines and merges are confusing to the
contractual company and to us as well, the less chance they will be able to proceed with success in the long run. And once
again detailed SCM plans and/or other documentation, strictly followed during everyday activities are extremely important.
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Having that in mind will make us and the outsource company that is not familiar with the product work productively and
consequently cheaper, thus making virtual enterprise a success story.

Configuration Status Accounting (CSA)

Through efficient CSA, all essential and important information regarding SCM activities are distributed to the involved staff.
Making smart decisions will become much easier with proper CSA. Lab and test environments need arapid and ssmple
change process. The difference between dealing with one or multiple sites can become a serious obstacle for existing
implementation of CSA. Although it may largely be atechnological issue, we assumed that our virtual enterpriseisusing a
modern CM solution that can handle both situations. Nevertheless, there will be required additional tuning of the existing
solution to make it work transparently on both sites. Since CSA solutions often include World Wide Web publishing on
companies Intranets they have to find away to integrate both Intranets and overcome companies firewalls. Although there
are first signs of commercial solutions available on the market that promise to overcome all such problems some effort still
has to be put to make it work with existing CM solution. However, even without dealing with all that they will probably
manage to have the work done. But in order to do it as efficient as they had before they would need to rethink about the
mentioned issues.

Here we also pay specia attention to importance of version description document (VDD). When developing a product’s
family the importance of clear and detailed VDDs is high. Knowing exactly what the product consists of on each platform
release, what are the product’ s differences between the platforms, what protocols are used, etc is crucial. No matter across
how many dislocated sites team is spread. But when talking about bringing a contractual company into our business, clear
specifications are a must. Knowing what product’s deliverables are should be clearly stated some way. From our experience
we learned that required information is often treated as something so obviousthat aVVDD is considered obsolete. But we have
also learned that such assumptions are almost always wrong.

Configuration Audits (CA) and Reviews

Primarily the CA should make sure that all Cls are present and available in baselines. As analysis in configuration
identification section has shown it is one of the most critical potential risk for not being able first to reproduce the build and
later on to upgrade the product. When preparing for dislocated ports CA should be among the first things to do. Of coursg, it
is not enough just to have whatever Cls we need to gave baselined to the correct versions. Since this issue will become more
and more important as dislocated parallel development proceeds substantial effort needs to be invested in assuring
reproducibility of builds and packages.

Configuration Management Plan (CMP)

CMP would have to be upgraded with several topics included in order to define a set of new procedures; new relationships
regarding who should authorize what and how. Plenty of existing activities will have to be dightly modified and adapted to
new dislocated environment specifics. As all standards related to CM clearly specify, planning is the key to success. There
are plenty of companies out there that still believe preparing a CMP is waste of time and money, although they may have the
most powerful set of CM tools. Since different certification programs require some sort of documented CMP many of those
companies have prepared brief documentation just to fulfil formal requirements. But the quality of CMP and existing
processes is really challenged when a company is about to start such atransition.

Soft issues

Here we would like to stress the importance of some other soft issues that we have to mention aswell. In [7] the authors have
shown that upon adopting a CM solution to a company only 10-25% of the risks are specifically related to technical issues;
the remaining percentages involve other issues such as organizational infrastructure, politics, process reengineering,
environment, people management, and culture. Besides technical issues we have analyzed here only people and cultural
issues. And as we have also shown, even when preparing for transition from one to multiple sites we have to deal much more
with existing processes, environment and infrastructure then solely technological issues. However, we have slightly different
situation regarding people management and cultural issues. By transferring less complex work to some other company our
engineers will get more motivated since they can focus more on creative development rather then repetitive ports of existing
product without major changes. When talking about culture we just cannot pass by almost extreme differences between the
culturein the US and other countries. We do not want to give any personal opinions judging this difference sinceit isthe task
of ethnology but there are probably many companies out there that are confronted with it. Anyhow, besides Indiathere are
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plenty of other countries in the World that culturally match the US much closer. So if thisis an issue for your organization,
try another country which is more culturally matched.

5. Conclusons

Although modern SCM tools are very powerful, the presented transition still brings some serious challenges. This example based on
several real-life experiences shows that establishing virtual enterprises from the SCM point of view is not always straightforward,
especially when it was not planned from the beginning. Major risks arise because of the lack of planning, absence of defined
procedures and especially poor documentation. Major reasons for failures can be expected because something might be missing in the
SDL repository and until now used as forgotten private files. The only prevention isto strictly identify all required configuration items
and keep them under defined configuration control. There is a set of additional processes that would need to be established, as well as
several existing procedures that would require reconsideration. The more complex a product’ s family from devel opment/maintenance
point of view the more carefully you need to evaluate potential risks for failures. However if the tool provides strong support for
shared parallel development across dislocated sites and transition of work is executed step by step with activities carefully planned and
performed in a systematic manner we would recommend it as a good thing to do. However, during the initial stages of establishing
such avirtual enterprise and engineer responsible for implementation of SCM it would be helpful at a dislocated site to quickly solve
their start up problems.
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Don’t Forget the" communicate your thoughts' link on our web page!

Compiled by Mary Shack

Y our Executive Board and Journal Editorial Team thought you would enjoy reviewing the following discussion, which
recently took place over email regarding CM practices. This question originated from the “communicate your thoughts’
link on our web page. Thislink is one of many valuable resources, which ACDM provides to you the CM/DM
professional: The ahility to discuss CM and DM issues with your peers all year round. The next time you have an issue
that perplexes you, communicate your thoughts and reap the benefits of ACDM’s collective wisdom and experience!

Subject: Ratio of C& DM to developers C& DM teamsfor project sizes.
Question: | waswondering if thereis somekind of industry standard ratio for the number of CM engineersvs.
developers? Specifically, we arein the commercial software business.

The Feedback:

Response #1:

I know of no homework done in the past, but here at my company, we have many projects and the CM'rs that support run
the gamut of 1 head to many heads for our product lines. For software, theratio is different. Some things | think about
when considering the ratio:

Contract - doesit have deliverables?isit a service or product contract? Are there customer contract specifications? Is
this commercial, or off-the-shelf, or military? Isthe hardware existing or require development? Isthisabuild to print?

Programmatics - Does the size of the project include multi-sites? Is your program driving a set (unique) or standard
company CM process or tool? Isthis project a one time thing or a production run of items such as: rockets, toasters,
helium spheres? Can give you an opinion, but not set data:

For a development military contract that is small, $1M or less, maybe only 1 or 2 CM'rs are required. If thisisastudy, 1
CM. If you are development of a new item and require a database managing system the bodies increase depending on the
tool. The keys are the experience of the personnel, the scope of the tasks, and the interactions of the CM function to the
program.

I know of acommercial medical company that has 4 CM people managing the product lines. The product is established
and is not acomplex large item. There is some development for future products, but quality is the maor thrust and QA is
the big group in the company.

An example from here is afamily of rockets, launch sites and multiple production sites. We have 3 people managing the
engineering BOM, 3 people managing the change process, 1 person managing the contract specifications, 1 person
conducting status accounting, and a leader of the group. CM to customer interface is very little as we do more of a
launch service and have a set contract style for our customers to work with.

Another rocket program (military) in the division has 50% more people and less of a product complexity, but more of a
customer interface and several more C& DM professionals.

| have aso forwarded your message to others on the ACDM Staff. Y ou probably will be receiving some additional
responses.

Continued on Page 16
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Response #2:

The correct answer to all software questions (even CM type questions) is"IT DEPENDS'. Sam has provided you with
some of the things that it depends on, | would like to comment on our CM organization at LMTAS. Our standard
software development process was based upon the old dod-std-2167 and is now updated to 1SO 12207. We till use the
developmental CM and Formal CM approach to our software development. Basically, developmental CM belongs to the
software engineering organization and handles things like the SDL and SCL, the Software Change Boards (done at the
project level), preparation of the VDD, supporting any formal configuration audits, ensuring proper identification of the
CSCs and CSUs, and stuff like that there. Formal CM writes a CM Plan or the SCM section of the SDP, interfaces with
the customer on CM matters, assigns CSCI numbers, conducts the formal CM audit, and provides status accounting of the
product to the customer, forever. Asyou can see the body count of CMers depends on where or how the work load gets
divided. With our division of labor we operate with one or two full time Forma CM folk to a project, nothing tricky like
KSLOCs or CSClsto figure. The developmental CM folks usually are only part time CM and it is not easy to get a
manload against their activities. We both realize that | have not answered your question but | have provided at |east more
to consider.

Response #3

These are both specific, detailed examples of typical CM activities in which their organizations participate. Each activity
or organization uses and budgets their CM (and other) resources according to their own specific needs. In my former life,
| worked as a SCM manager for 9 years and spent most of that time in the trenches without the benefit of the tools
available to SCM practitionerstoday. Not in any means "the good old days’. On the contrary - just alot of intense work!

Belonging to the Product Assurance department, we were responsible for SQA, SCM, and contract data management
activitiesfor al contracts the company had with its DoD customers.

We had no standard or bible from which to draw budgeting or personnel resource wisdom - only intuition (gut feglings).
After many years of practice (we learned things the hard way in the beginning and paid dearly for our budgeting errors),
we came up with a set of cost metrics that we always provided program managers at the onset of a new program. These
metrics assumed several things: (1) that each budgeted item was mandated on the contract, and (2) the project manager
truly understood the requisite QA/CM/DM level of effort required to fulfill contractual requirements.

Item #1 was nearly aways the case when it came to DoD contracts - as CM isa DoD mandate. SQA and DM were
negotiated activities between the contracting agency and us (the contractor). Based on our empirical knowledge of such
"well-calculated" budgets, we established that for a complete product assurance support effort (SQA, SCM, and DM), we
demanded 10% of the program budget. These activities were broken down further as follows: SQA (5%), SCM (3%), and
DM (2%). These figures could be adjusted upward or downward depending on the level of effort and other factors. The
bottom lineisthis: When you establish a set of cost metrics and back them up with arobust SQA and SCM plan, no one -
not even the best program managers -would challenge these figures.

Being in the commercial (non-military) software development business, you must use your crestive juices to determine
what works best for your group, your department, and your company. In most commercial activities for example, the
SQA function is handled by the QA group; SCM by the engineering group, and DM by the president or it may not even be
afactor. You are most likely the best judge of these activities and their level of need throughout the enterprise.

Good luck!
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