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FOREWORD 

Configuration management (CM) is the special name that  has been coined to  
describe those specialized engineering management practices used by industry 
and the Department of Defense ( D O D )  t o  define and control items (sometimes 
referred to  as configuration items or CIS) i n  the i r  inventories. The overall 
intent of configuration management is  t o  support the establishment of a pro- 
d u c t  service network f o r  a l l  items being developed and to  assure the continued 
serviceabi l i ty  of the items as changes are made throughout the i r  service l i f e .  

The configuration of an item i s  defined i n  both functional and physical 
terms. Functional requirements establish the performance the i tem is expected 
to  achieve; the physical requirements define the specific design and appear- 
ance of the item to  be b u i l t .  In practice, an item being developed is  de- 
scribed, and i t s  development governed, primarily by i t s  intended functional 
characterist ics.  Following development, however, an item bein roduced for 

t i c s ,  al though the functional character is t ics  continue to  be control led. 

The practices we follow w i t h  configuration management are nothing s t a r t -  
l i n g  or brand new. Basically, they are common sense management practices tha t  
have been formalized into se t  practices to  address the pecul iar i t ies  of mana- 
g i n g  large inventories of units i n  multiple product l ines.  For convenience 
sake i n  describing the practices, CM is divided into four functional areas: 
identification, audit, control , and s ta tus  accounting. Each of the four 
functions has a specific purpose and a specific area of emphasis. 

- Common sense t e l l s  me to  define what I want the product to  do, or 
what i t  should look l ike ,  before I s i g n  a contract to  buy i t .  Through config- 
uration identification, we obtain quali ty documentation that  is used to  define 
both the performance we desire from the design under development and the 
design of the interchangeable production items we want t o  buy. The docmenta- 
tion will also define the exact design for which a servicing capabili ty must 
be established and maintained. 

customer use i s  primarily described and governed by i t s  physica + characteris- 

tl 

O 

- If I have specified some requirements that  the product must meet, 
common cense * te l l s  me that  I must check a t  some point i n  time to be sure that  
those requirements have been met. Through configuration audits, we verify 
that  the design ac t iv i ty  has proven that  the items, as designed, meet or ex- 

;; 
'i 

ceed the specffied performance' and that  the design specified -in the configura- 
tion docunentation exactly matches the configuration of the (production) u n i t  
being audited and about t o  be del ivered. 

- If I am one of the contracting parties,  common sense (and business 
law, too) t e l l s  me that  the other party to the contract should not be allowed 
to  chanqe the contract without informina me of a l l  of the considerations and " 
obtaining my agreement to  the change. Through configuration control, we re- 
quire that  the fu l l  impact o f  a proposed chanqe be determined before we make a 
decision on each change to  the'  contractual -(baseline) configuration identi- 
f ication. We are also constraining the design ac t iv i ty  from making changes 
without the concurrence of the management act ivi ty .  a 
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- I f  I want t o  manufacture a cons is ten t  product  and have the  capa- 
b i l i t y  t o  serv ice  it, common sense t e l l s  me t h a t  I must have a means o f  re -  
cord ing and t r a c k i n g  the  product ion paper used t o  manufacture the  u n i t  as we l l  
as the  con f igu ra t i on  o f  each u n i t  my company produces, Through configuration 
status accounting, we f o l l o w  up on the  r e s u l t s  o f  o ther  c o n f i g u r a t i o n  manage- 
ment a c t i v i t i e s  t o  keep t rack  o f  the  c u r r e n t  con f igu ra t i on  i d e n t i f i c a t i o n  
docunents, the  cu r ren t  con f igu ra t i on  o f  the  de l i ve red  un i t s ,  t he  s ta tus  o f  
changes being reviewed, and the  s ta tus  o f  the  implementation o f  approved 
changes. 

Th is  t e x t  w i l l  cover the  d e t a i l s  o f  t he  s ta tus  account ing func t ion .  
I d e n t i f i c a t i o n ,  audi ts ,  and c o n t r o l  are covered i n  o ther  textbooks. It i s  the  
i n t e n t  o f  the  authors t h a t  t h i s  s ta tus  accounting t e x t  w i l l  serve a broad gen- 
e r a l  populat ion o f  managers engaged i n  development, manufacturing, and d i s t r i -  
b u t i o n  o f  both commercial and m i l i t a r y  items. The f i g u r e s  i n  t h i s  t e x t  pro- 
v ide  i l l u s t r a t i o n s  o f  sample data which migh t  be requ i red  and sample formats 
t h a t  might  be used by  your o rgan iza t ion  i n  accomplishing s ta tus  accounting. 
You w i l l  have t o  make the  dec is ions about the  exact content  and format appro- 
p r i a t e  f o r  your p r o j e c t  and/or f a c i l i t y  based on the  in fo rmat ion  contained i n  
t h i s  tex t .  

The general concepts here in  apply du r ing  the  design and d e l i v e r y  o f  
products t o  var ious  types of customers and inc lude elements o f  i n fo rma t ion  
which must be monitored f o r  t he  cont inued support and serv ice  o f  your prod- 
ucts. The Department o f  Defense (DOD) represents  a major customer o f  such 
goods and services;  consequently, a h i g h l y  s t ruc tu red  program u t i l i z i n g  s ta tus  
accounting along w i t h  t h e  re1  ated c o n f i g u r a t i o n  management d i s c i p l  ines e x i s t s  
i n  the environment. o f  m i l i t a r y  i t e m  acqu is i t i on .  The authors, however, have 
t r i e d  t o  avoid emphasis on DOD-re1 ated systems and requirements; where spec i f -  
i c  DOD requirements are discussed, we have attempted t o  i n d i c a t e  t h a t  such i s  
the  case. 

v i  i 
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CHAPTER 1 

I CmBODUCT I ON 

What i s  Status Accounting? 
Basically, s ta tus  accounting refers  

t o  the record-keeping functions inher- 
ent i n  the other elements of Configu- 
ration Management (CM) and to  the spe- 
cial  ized management information sys- 
tems that  must ex is t  t o  provide a l l  of 
the information. In order to  accom- 
plish the s ta tus  accounting function, 
we must maintain a record of the. docu- 
mentation which defines each major item 
(of hardware or software), must record 
the configuration of each u n i t  of the 
major item as i t  is delivered, and must 
track the implementation of approved 
changes into the documentation and the 
units of the major items. Status ace 
counting aids informed decisions about 
the spares requirements for ,  the ser- 
vice for ,  and the overhaul of the major 
items; i t  allows accurate programming 
and timely ava i lab i l i ty  of service ele- 
ments for  the changed items. Through 
s ta tus  accounting, a manager should be 
able to  trace the baselined documenta- 
tion ( i  .e. l i s t i ngs ,  drawings, specifi- 
cations, etc.) from the i r  current Sta- 
tus back t o  the original baseline Sta- 
tus and to  trace a specific u n i t  from 
its  current configuration back to i t s  
delivered configuration. 

For example, over a period of years 
that  a product i s  being produced, there 
will be hundreds of minor design chang- 
es and tens of major design changes to  
improve the produci b i  1 i t y  or the per- 
formance/utility of the product. The 
configuration control function w i  11 
make sure t h a t  the change ident i f ies  
a l l  the impacts and has the necessary 
approval, b u t  status accounting must 
provide the information system to as- 
sure that  the effects  of the change are 
recorded for  future reference. As a 
resul t  of these changes, there will be 
many different  configurations being 
used by your customers. In order to  
provide t h e m  w i t h  adequate service, you 
must have documentation/ inf ormat ion 
available which can t e l l  a service per- 

0 

0 
l 

son which configuration they have by 
looking a t  some unique identifying num- 
ber(s)  on that  u n i t .  The proliferation 
o f  variations or versions is  greater 
with software than w i t h  hardware. 
This, together w i t h  normally greater 
change ac t iv i ty  and the d i f f i cu l ty  of 
visually determining software's config- 
uration, make status accounting infor- 
mation a must for  software developers. 

Given the complexity of current 
systems, and given the requirement t o  
keep them operating for many years, i t  
is imperative that  both vendors and 
users have an up-to-date, accurate 
source of information about the config- 
uration of the units and the i r  related 
documentation. I t  should be understood 
that  the information i s  usually avail- 
able even without status accounting, 
b u t  i t  is usually located a t  many d i f -  
ferent locations. Under these circum- 
stances, the complete data may be hard 
to  obtain, and some of i t  may not be 
rigorously controlled and updated. 

Why Do We Need Status Accounting? 
The end-purpose for a l l  CM 

ac t iv i t i e s  i s  t o  assure the support- 
a b i l i t y  of the products delivered to 
our customers. The bottom l ine of both 
CM and S t a t u s  Accounting is  very sim- 
ple: If your customer service system 
is  very responsive to  the customer's 
needs, i t  i s  more l ike ly  that your 
product will be the customer's f i r s t  
choice for  his next purchase. On the 
other hand, if your organization pro- 
vides poor service, the customer may 
re jec t  your more capable product and 
buy one from another organization w i t h  
an excel lent  customer service record. 
The money spent on an effect ive s ta tus  
accounting (and CM) system is a good 
investment i n  the serviceabi 1 i t y  and 
marketability of your products. 

The s ta tus  accounting information 
will provide your organization w i t h  the 
information needed to  easi ly  determine 
the configura€ion(s) of the units to  be 
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supported and t o  maintain the spares 
and service capabi l i t ies  t o  keep t h e m  
operating. I t  will also provide you 
w i t h  the information needed to  deter- 
mine the exact configuration of a par- 
t i cu la r  unit (or uni ts)  which has 
fa i led in operation. If  enough units 
of the same configuration f a i l ,  i t  can 
be used as a part of the f a i lu re  analy- 
s i s  ac t iv i t i e s  as your engineers t r y  t o  
is01 ate  the f a i l  Ure prone component. 
After the f a i lu re  has been analyzed and 
a correction designed, the information 
system will help you t o  identify the 
quantit ies of units (perhaps by specif- 
i c  ser ia l  number) which contain the 
fa i l ing  component and w h i c h  need t o  be 
returned for modification. As such, 
the s ta tus  accounting information sys- 
tem can pay for i t s e l f  just by minimiz- 
ing the legal (and monetary) l i a b i l i t y  
your organization may incur as a result 
of such fai lures .  

As a part of their normal 
ac t iv i t i e s ,  the ident i f icat ion,  audit, 
and control elements of CM review, val- 
idate, and revise documentation and 
related information describing the con- 
figuration of your products. Status 
accounting requires us to  record the 
resu l t s  of these ac t iv i t i e s ,  and the 
information r e l a t ive  t o  the documents 
and units, so that  a l l  units of the 
products can be serviced. 

- we attempt t o  develop products 
w i t h  bo th  optimum u t i l i t y  for the eus- 

.. tomer and ease of repair  for  our ser- 
vice personnel. The documentation pre- 
pared t o  describe the product perform- 
ance and design must re f lec t  the most 
current configuration. However, his- 
tor ical  records must be maintained to  
identify a l l  prior,  b u t  s t i l l  used, 
configurations. Earlier val i d  versions 
o f  the software and i t s  documentation 
will be retained in archival l i b ra r i e s  
for  legal purposes and for other rea- 
sons, even af te r  i t  i s  no longer used, 
so the s ta tus  accounting system must 
also s tore  information about these ear- 
l i e r  software configurations, 

For example 

- a rigorous change control system 
i s  established t o  assure tha t  a l l  docu- 
mentation, production l ine  elements, 
and service factors  impacted by the 
change are identified and considered 
before the change decision i s  made. 
Status accounting must include some way 
of verifying tha t  a l l  of the necessary 
actions resul t ing from these impacts 
and approved w i t h  the change decision 
are actually accomplished. 

- qual i ty  assurance keeps a careful 
record of the configuration of each 
u n i t  as i t  i s  manufactured t o  verify 
t h a t  the correct product i s  being 
bui 1 t , Status accounting must keep 
track of the unit configuration a f te r  
i t  i s  delivered t o  a customer. 

All of these follow-up ac t iv i t i e s  re- 
quire information for  t he i r  accomplish- 
ment; s ta tus  accounting establ ishes the 
needed data base to  provide the infor- 
mation and establishes the necessary 
requirements for the periodic or con- 
t inuous  update of the information. For 
now, l e t ' s  b r i e f ly  look a t  each of 
these areas, w i t h  the understanding 
tha t  we will cover them in more com- 
plete de ta i l  l a t e r  i n  the course. 

Descriptive Docunentation and Ident i f i -  
cation Nunb,ers, 

i n form a t  i on /m an agem en t system 
should be provided to  record the most 
current versions of the documents which 
describe the products and the most cur- 
rent ident i f icat ion numbers used t o  
identify ( labe l )  the products and the i r  
re1 ated documentation. The information 
elements should be incorporated into 
the .  system progressively as they are 
generated or become available as a re- 
sult o f  the establishment of the func- 
t ional ,  al located,  and product 
baselines. This information should be 
updated as changes from the baseline 
configuration are approved, so t h a t  the 
most current descriptive information i s  
the primary information stored. Howev- 
er, where continuing operational use of 
more t h a n  one configuration of a prod- 
uct i s  approved, the system shou ld  

An 
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identify a l l  differences between the 
most current configuration and each 
ear l ie r  ( b u t  s t i l l  approved) configura- 
tion. 

o 
Configuration Identi f i  ca t  i on . 

The identification number, revision 
level, and issue date of each of the 
specifications and drawings that  com- 
prise the baselines for  the various 
products must be recorded. W i t h  soft- 
ware, the docmentation and tools which 
are uti l ized w i t h  t h e .  baselined item 
must also be identified and controlled. 
The exact name or number and change or 
date and version must be recorded. For 
the remaining l i f e  o f  the product, they 
must be updated as necessary to  r e f l ec t  
the approved configuration being pur- 
chased by the government. The date of 
original establishment of each 
basel ine must also be recorded. 

.P Product Data. When each 
baseline for  a product or one o f  its 
major components is established, the 
design organization must compile a 
l i s t i ng  of the identification numbers 
(e.g. part numbers, model numbers, na- 
tional stock numbers, nomenclature, 
version number, module/unit number) for  
the parts and documentation that  con- 
s t i t u t e  the baseline. As changes are 
approved af te r  the basel ine is estab- 
lished, the records of these identifi- 
cation numbers must be updated to  re- 
f l e c t  the new configuration. 

Active Change Preparation and Process- 

An i n f  ormat i onhanagement system 
should be available which is capable of 
tracking a l l  proposed changes from 
first  ac t iv i ty  cqncernlng an idea 
through of f ic ia l  notice of the final 
decision to  proceed. All changes to 
the documented design or perfomance 
must be carefully tracked from the time 
the idea is  f i r s t  recorded o f f i c i a l ly  
un t i l  the time i t  is approved/disap- 
proved and the of f ic ia l  notification of 
the decision i s  provided to  the design 0 organization. Since proposed changes 
to  software often begin w i t h  a software 

. 
ing. 

problem report (SPR) [a "bug report" i n  
the vernacular] or w i t h  a software 
change request (SCR), the information 
identifying and tracking these docu- 
ments must be recorded and tracked 
along w i t h  the information about the 
corresponding engineering change pro- 
posal. The intent i s  t o  expedite the 
processing of changes and to  assure 
that. changes are not los t  or delayed 
d u r i n g  processing. If very detailed 
tracking and management of the change 
processing is required, the system 
should track specific scheduled and 
actual dates associated w i t h  the gener- 
ation of the change documents by the 
design organization and associated w i t h  
the review of the change by the manage- 
ment organization. I t  should include 
the capabili ty to  suspense scheduled 
events that  are due t o  occur soon and 
to  f lag  events which are la te .  

Approved Change Implementation Status. 
An i n f  ormat i on/management system 

should be provided to  document the i n i -  
t i a l  approved configuration of each 
product and to  identify the impact of 
each approved (contractually autho- 
rized) change from the baselined con- 
figuration. The information should 
include the to ta l  approved ser ia l  num- 
ber e f fec t iv i ty  of the change, includ- 
i n g  both those production-line units 
manufactured i n  the new configuration 
and those already-delivered units modi- 
f i  edlretrof i tted to  the new conf i gura- 
tion. Status accounting requires the 
tracking of the implementation of ap- 
proved changes, once they have been 
placed on contract, unti l  a l l  implemen- 
tation ac t iv i t i e s  have been completed. 
The system should track the completion 
of a l l  tasks required as resu l t  of each 
approved change. Software updates may 
impact nmerous other software programs 
used by the customer as tools,  and they 
may impact the related docmentation 
provided to  a s s i s t  i n  using those 
tools. In the proposed change docmen- 
ta t ion,  the design organization has 
identified a l l  impacts t o  the program 
documentation and has provided a sched- 
ule for incorporating a l l  changes into 
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the production l ine,  the operational 
units, and the customer service system. 
Status accounting requires tracking of 
a l l  these actions t o  make sure they are 
accomplished as scheduled i n  the pro- 
posed change. 

Where the c r i t i c a l i t y l s i z e  of the 
product warrants, an optional informa- 
tion system should be established to  
track the s ta tus  o f  interim events re- 
quired to  completely implement that  
particular aspect of the change, I t  
should be used to  identify key events 
(especially those related t o  the logis-  
t i c s  elements) required for  completion 
of work on the change and should track 
the scheduled and actual dates for  the 
accompl i shment of those events. For 
example, development of new/revised 
manuals, purchase or manufacture of new 
spares, and updates t o  service equip- 
ment/Automatic Test Equipment programs 
must be tracked t o  assure the capabili- 
t y  t o  service the new configuration. 
For retrofit/rework changes, tracking 
of the development and delivery of the 
ki ts  of modification parts and the as- 
sociated installation/checkout instruc- 
tions l’s usually required. In many 
cases, the actual instal la t ion o f  these 
kits in operational units is closely 
tracked. This optional system should 
include the capabi 1 i t y  t o  suspense 

scheduled events tha t  are due t o  occur 
soon and to  f lag  events which are la te .  

Operat i onal Uni t  Conf i g Urat i on. 
I n n g f o 7 l o w i n g - u p  on 
actions due to  approved engineering 
changes, s ta tus  accounting also in-  
volves the continuous tracking o f  the 
configuration o f  a l l  operational units, 
especially due t o  normal maintenance 
(remove/replace) actions. i n  some cas- 
es, t h i s  involves only part  number con- 
t ro l  o f  the components instal led in a 
product or system; i n  others, there 
must be part number and ser ia l  number 
control o f  cer tain c r i t i c a l  components, 
In the case of software, the developer 
must track the exact configuration o f  
the software modules/units which are 
linked to  form each version of the pro- 
gram delivered to  the customer. An 
i nf ormat i on/management system shoul d be 
provided t o  document the exact deliv- 
ered configuration of each u n i t  and to  
track changes t o  the configuration of 
each u n i t  while i t  is being used by 
your customers. Differences i n  the 
configuration o f  l i ke  i t e m s  must be 
documented and tracked. The system 
should be capable of identifying the 
exact configuration of each u n i t  of the 
product and o f  identifying the to ta l  
units w i t h  a specif ic  configuration. 
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CWTER 2 

DESIGNING A STATUS ACCOUNTIffi SYSTEM 

Internal Design Organization Require- 
ments 

Determining Information Needs. Each 
orqanization responsible for  the des ign  
ana manufacture'of items will have t o  
establish a status accounting system t o  
f i t  i t s  needs. As with the other Con- 
figuration Management (CM) functions, 
the scope of s ta tus  accounting will be 
dictated by the type and complexity of 
the products (hardware and/or software) 
that  you are marketing and by the re- 
sponsibi l i t ies  your organization as- 
sumes for  maintenance, distribution of 
manuals, providing a supply point for 
repair parts, etc. Another major de-  
termining factor i s  the type of custom- 
er you will be supplying. The type of 
information necessary for dealing with 
sales to private individuals can be 
s ignif icant ly  different  from that  re- 
quired by a DOD or industry customer. 
The individual will expect you to  main- 
tain and provide the information neces- 
sary t o  exactly identify the configu- 
ration of his u n i t  and to  expedite i t s  
repair when i t  breaks. DOD, on the 
other hand, will usually require exact 
documentation of the delivered configu- 
ration of a unit ,  b u t  i t  will internal- 
l y  track the configuration of t h a t  u n i t  
once i t  has been delivered into the 

While some documentation and 
information must be maintained for  each 
part and computer program, there are 
al so some special i zed management tech- 
niques which are applied only to  the 
higher-level assemblies. The selection 
of the assemblies requiring this spe- 
cialized management v i s i b i l i t y  is cov- 
ered in the text on configuration iden- 
t i f ica t ion ,  so we will not t r y  to  cover 

I 

a 

'. operational inventory. 

that  material again. However, for  each 
assembly selected, these management 
techniques require the generation of 
information which must be tracked in 
the status accounting system. Thus ,  

the numbers and types of items selected 
for  special management v i  si b i  1 i t y  wi 11 
cer ta inly influence the s ize  and com- 
plexity of the s ta tus  accounting sys- 
tem. In establishing the organization 
guidelines for  management of assem- 
bl ies ,  the capabi l i t i es  of the s ta tus  
accounting system must be consi dered. 
When do ing  business w i t h  the DOD, these 
key assembl ies  are cal led "conf i gura- 
tion items" (Cis); selection of CIS i s  
required as a part of the contract. 
DOD has a set o f  c r i t e r i a  t o  be used in 
identifying CI candidates; these c r i te -  
r i a  may be more stringent than your 
standard organization practices, and 
the resultant number of CIS may exceed 
the capabi l i t ies  of your s ta tus  ac- 
counting system. Therefore, if you 
expect t o  be doing a l o t  of business 
with the DOD, you will be well advised 
t o  consider the government requirements 
i n  sizing your organization's proce- 
dures and capabi l i t ies .  

If your organization is just estab- 
l ishing an information system, i t  is 
strongly recommended that  a single data 
base be maintained by a single central 
organization, w i t h  the data base acces- 
s ib le  by a l l  par t ies  w i t h  a need to  
know. Report generation programs can 
be developed t o  provide information for  
a recurring special need. A single 
data base will prevent the occurrence 
of conflicting information, where the 
user is l e f t  t o  determine which is ap- 
parently r i g h t  or wrong. Since neither 
data base can automatically be assumed 
to  be RIGHT, a l l  other data i n  each 
data base becomes suspect, defeating 
the purpose of the s ta tus  accounting 
system. 

Unless your organization is  just 
s ta r t ing  up, there are usually many 
sources of s t  a t  us account i ng informa- 
tion already available i n  fragmented 
form throughout the organization. I t  
may be very d i f f i c u l t  t o  combine a l l  of 
the data bases in to  a single en t i ty ,  
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although t h i s  i s  s t i l l  recommended, and 
t o  agree on the  s i n g l e  c e n t r a l  organi-  
za t i on  t o  c o n t r o l  and update the  
in fo rmat ion  The engineer ing , manuf ac- 
t u r i ng ,  qua l i t y ,  and serv ice  func t i ons  
w i l l  have some in fo rmat ion  which w i l l  
be used i n  the  s ta tus  accounting sys- 
tem. I n  s e t t i n g  up the system, you 
should f i r s t  survey a l l  o f  the  func- 
t i o n s  o f  the  organ iza t ion  t o  determine 
what in fo rmat ion  i s  a l ready ava i lab le .  
Since i t  i s  usua l l y  res iden t  on the  
same mainframe computer, much o f  t he  
i n i t i a l  setup o f  the  s ta tus  accounting 
system i s  a mat te r  o f  g e t t i n g  a l l  of 
t he  data elements t o  match up and a l l  
o f  the separate systems t o  success fu l l y  
interchange t h e  necessary data. Howev- 
er, you should t r y  t o  use the  a v a i l a b l e  
data i n  i t s  e x i s t i n g  format, r a t h e r  
than demanding compliance w i t h  your 
pecu l i a r  requirements, e s p e c i a l l y  when 
you are t r y i n g  t o  get  t he  cooperat ion 
o f  a l l  o f  the  func t i ons  i n  supply ing 
and updating the in fo rmat ion  i n  the 
system. I f  you have some spec ia l i zed  
requirements, then make them a p a r t  o f  
your system and reprocess the  e x i s t i n g  
data or  add the  needed new data t o  f u l -  
fill your needs. It i s  h i g h l y  des i r -  
able t o  l i n k  these separate subsystems 
t o  prov ide a "c losed loop" t o  de tec t  
e r r o r s  and omissions. For example, i t  
would be we l l  t o  know when the  "as- 
b u i l t "  record i nd i ca tes  t h a t  a p a r t  was 
inc luded i n  the  u n i t  when the  corre- 
spondi ng '' as-desi gned" record doesn ' t 
spec i f y  the  re.quirement f o r  t h a t  par t .  

The software l i b r a r y  ( o r  very  
commonly, l i b r a r i e s )  together  w i t h  the  
software t o o l s  u t i l i z e d  i n  the  develop- 
ment process determine t o  a l a r g e  ex- 
t e n t  the software s ta tus  accounting 
c a p a b i l i t i e s .  It i s  the re fo re  ev ident  
that ,  w i t h  software, the  s ta tus  ac- 
count ing p lanning must be accomplished 
i n  concert  w i t h  p lanning f o r  the  con- 
f i g u r a t i o n  i den t i  f i c a t i o n  and c o n t r o l  
too ls ,  Data bases and t o o l s  used f o r  
these o ther  a c t i v i t i e s  are l i n k e d  and 
u t i l i z e d  f o r  s ta tus  accounting purpos- 
es. I n  t r y i n g  t o  meet customer re- 
quirements, i t  would be adv isable t o  
discuss the  s ta tus  accounting informa- 

t i o n  which i s  r e a d i l y  ava i lab le ,  o r  
planned t o  be ava i lab le ,  w i t h  t h e  cus- 
tomer t o  see i f  i t  f i t s  h i s  o r  her 
needs. I n  the  case o f  software, t he  
developer u s u a l l y  has a need f o r  s ta tus  
i n fo rma t ion  a t  a more d e t a i l e d  l e v e l  
than the  customer, so the  p r o b a b i l i t y  
i s  t h a t  the  customer can be s a t i s f i e d  
by e x i s t i n g  in fo rmat ion .  Most systems 
r e q u i r e  sof tware s ta tus  account ing data 
a t  t he  module/uni t  l e v e l .  

Engineer ing Release Systems (ERS) , 
As a normal p a r t  o f  the  documentation 
c o n t r o l  and re lease func t ion ,  most com- 
panies e s t a b l i s h  engineer ing re lease 
systems. While the  main f u n c t i o n  o f  
the  ERS i s  t o  assure t h a t  new documents 
have been f u l l y  reviewed and approved 
be fore  they  are re leased and t h a t  old,  
outdated documents are r e t r i e v e d  and 
placed i n  arch ives f o r  a p rescr ibed 
per iod  o f  t ime, they  a l so  generate and 
s to re  a g rea t  deal o f  i n fo rma t ion  about 
the  documentation and the  items. For 
software, t he  ERS f u n c t i o n  i s  normal ly  
w i t h i n  the  sof tware l i b r a r y  f u n c t i o n  
and p r i m a r i l y  invo lves  i n t e r n a l  re leas-  
es; i t  may be requ i red  t o  i nc lude  addi- 
t i o n s  t o  the  DOD-required developmental 
con f i gu ra t i ons )  and ex terna l  re1  ease t o  
the  customer. DOD customers invoke 
standards f o r  t he  ERS which r e q u i r e  
management i n fo rma t ion  c a p a b i l i t i e s  f a r  
beyond those needed f o r  t he  s imple re -  
lease o f  t he  new documentation. There- 
fore,  t he  ERS should be the  pr imary 
source f o r  much o f  your s ta tus  account- 
i n g  data. Common engineer ing re lease 
func t i ons  inc lude:  

- Drawing r e v i s i o n  in format ion.  
The system should i nc lude  in fo rma t ion  . 
about each drawing c o n t r o l l e d  by  the  
organi  t a t i  on I s engineer i ng sect ion.  
I t  should r e f l e c t  the  cu r ren t  drawing 
r e v i s i o n  being used, the  number o f  
sheets t h a t  comprise the  complete draw- 
ing, the  date t h a t  r e v i s i o n  was re-  
leased f o r  use, and the  number o f  t he  
i n t e r n a l  (and customer) change document 
t h a t  was approved t o  au thor ize  the 
change. It should a lso  main ta in  a h i s -  
t o r i c a l  record  o f  the  same in fo rma t ion  

6 
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for a l l  previous revisions of the 
drawing tha t  have been released. Many 
companies use Ilcornputer program draw- 
ings" to  control the release o f  ver- 
sions of a computer program; such 
"drawings" require the same k ind  of 
t raceabi l i ty  information. If your or- 
ganization does not follow this prac- 
t i ce ,  then the ERS should contain simi- 
l a r  information for  each computer pro- 
gram under i t s  control. 

O Docunen t a t  i on revi si on 
information. The system should include 
information about each specification 
(or similar document) issued by the 
organization's engineering (and/or mar- 
keting) section, I t  should re f lec t  the 
current revision/specification change 
notice level of the document, the date 
t h a t  change notice was released, and 
the number of the change document that  
was approved to  authorize the revision/ 
notice. I t  should also maintain a his- 
torical  record of the same information 
for a l l  previous revisions/notices of 
the document that  have been released. 

- Next higher assembly. The 
system should contain information re- 
f lect ing the next higher assembly i n  
which this item is used. If there is 
more than one application, then a l l  
higher assemblies should be indicated. 
T h i s  provides the capabili ty,  a t  any 
level of assembly, t o  identify a l l  o f  
the parts tha t  assemble together t o  
comprise the assembly and thus to  gen- 
erate  the parts l i s t  for the assembly. 

Information Needs of Functional 
Elements. As a part of a cooperative 
management information system, i t  is 
l ike ly  that  the ERS will include infor- 
mation that  can be used by other func- 
tional elements within your organiza- 
tion. To f u l f i l l  the most common i n -  
formation needs for  the various func- 
t ions,  the system should s o l i c i t  the 
i n p u t s  of the CM, Contracting, Engi- 
neering, Manufacturing, Quality, and 
Service functions. As will be dis- 
cussed l a t e r  i n  this book, the differ-  
ent functions have requirements varying 
from a few t o  nearly a l l  of the infor- 
mation elements we will be covering. 
Figure 2-1 provides a matrix of these 
primary functional elements w i t h  the 

Figure 2-1 Information Needs o f  Functional Organizations 
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var ious general types o f  s ta tus  ac- 
count ing i n fo rma t ion  elements completed 
t o  show a t y p i c a l  sample using t h e  in-  
format ion needs f o r  t he  func t i ons  i n  
one organizat ion.  The s p e c i f i c  needs 
f o r  t h e  func t i ons  i n  your o rgan iza t i on  
may vary according t o  the  type, 
complexity, and q u a n t i t y  o f  u n i t s  t h a t  
i t  manufactures. A blank copy o f  t h i s  
m a t r i x  i s  provided i n  t h e  back o f  t he  
book, as Appendix 1, f o r  your use i n  
coord inat ing w i t h  the  func t i ons  i n  your 
organizat ion and i n  determining t h e i r  
in format ion needs. 

Customer Requirements. 

Consumers. As mentioned e a r l i e r ,  
i n d i v i d u a l s  who purchase your product 
f o r  t h e i r  own use r e l y  on you t o  pro- 
v ide  the  necessary se rv i ce  c a p a b i l i t i e s  
t o  keep i t  operating. This  may be as 
simple as p rov id ing  a m a i l i n g  address 
t o  which they send the  ma l func t i on ing  
uni ts .  I t  can mean p rov id ing  d e t a i l e d  
maintenance manuals f o r  t h e i r  p r i v a t e  
use. O r ,  i t  can r e q u i r e  the  establ ish-  
ment o f  wholly-owned o r  franchised/ap- 
proved serv ice f a c i l i t i e s  t o  which they 
can take t h e i r  ma l func t i on ing  un i t s .  
For each product, your o rgan iza t i on  
must decide what k i n d  o f  a serv ice net- 
work w i l l  be provided; then, i t  must 
e s t a b l i s h  a s ta tus  accounting system 
w i t h  i n fo rma t ion  s u f f i c i e n t  t o  prov ide 
t i m e l y  and e f f e c t i v e  serv ice t o  t h e  
customer. In format ion requ i red  t o  pro- 
v ide  adequate. servi'ce t o  consumers i n -  
cludes t h e  fo l l ow ing :  

Traceabi l  i t y  o f  a model number/top 
p a r t  number t o  a s e r i a l  numbered group 
o f  u n i t s  w i t h  a s p e c i f i c  p a r t s  l i s t .  

- T r a c e a b i l i t y  o f  a p a r t  number t o  a 
s p e c i f i c  drawing rev i s ion .  

T r a c e a b i l i t y  t o  a s p e c i f i c  manual/ 
sec t i on  f o r  check o u t  and repa i r .  

- T r a c e a b i l i t y  o f  a vers ion o f  a 
sof tware program t o  a group o f  l i n k e d  
modules/units and t o  a s p e c i f i c  cus- 
tomer. 

- T r a c e a b i l i t y  o f  a vers ion o f  a 
sof tware program t o  s p e c i f i c  vers ions 
o f  t o o l  s and documentation. 

- T r a c e a b i l i t y  o f  a vers ion o f  s o f t -  
ware t o  a model number/top p a r t  number 
o f ' a  hardware item. 

Other companies. Companies respond 
t o  e f f e c t i v e  se rv i ce  support from t h e i r  
supp l i e rs  i n  much t h e  same way t h a t  
i n d i v i d u a l s  do. They do no t  want t h e i r  
product ou t  o f  se rv i ce  because o f  l a c k  
o f  support f o r  your i tem. However, 
they are a l so  concerned about the  re- 
p e a t a b i l i t y  o f  t h e i r  product, s ince 
m u l t i p l e  c o n f i g u r a t i o n s  increase t h e  
s i z e  and complex i ty  o f  t h e i r  t r a c k i n g  
system. Thus, t h e y  w i l l ' c o n s i d e r  com- 
panies w i t h  proven c o n t r o l  over t h e  
c o n f i g u r a t i o n  o f  t h e i r  products and 
w i t h  a proven se rv i ce  network more fa- 
vo rab ly  than those w i t h  j u s t  t h e  lowest 
p r i ce .  Companies a l so  have t o  respond 
t o  t h e i r  customers needs f o r  s ta tus  
accounting in format ion,  e s p e c i a l l y  when 
the  customer i s  t he  DOD. Thus, t he  
organïzat ion w i l l  u s u a l l y  go t o  a ven- 
dor w i t h  a proven in fo rma t ion  system. 
I n  eva lua t i ng  the  magnitude and the  
comprehensiveness needed f o r  t he  data 
base o f  i t s  s t a t u s  accounting system, 
your o rgan iza t i on  should consider t h e  
f o l l o w i n g  i n  a d d i t i o n  t o  the  c a p a b i l i -  
t i e s  mentioned above f o r  consumer sup- 
p o r t  : 

Number o f  d i f f e r e n t  products being 
o f f e r e d  by your organ i z a t  i on. 

- Number o f  subassemblies (most ser- 
i a l  numbered) which w i l l  need t o  be 
separate ly  t racked and/or provided as 
spare par ts .  

- Number o f  sof tware components and/ 
o r  modules/units which w i l l  be tracked. 

u Number o f  versions o f  sof tware 
which w i l l  be tracked. 

- An t i c ipa ted  volume and r a t e  o f  
change a c t i v i t y .  
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- Number (order of magnitude) of 
different  customers you expect to  
deliver products to. 

- Percentage of your products which 
may be used i n  DOD systems. (See the 
next paragraph, also.) 

Government ( D O D )  Customers. In most 
cases, the DOD will plan to  buy hard- 
ware or software from an organization 
w i t h  the intent of establishing a DOD- 
supplied (and manned) support system. 
Therefore, the DOD customer will be 
more concerned about your organiza- 
t ion 's  ab i l i t y  to  provide adequate doc- 
umentation of the design of the item, 
adequate instructions and hardware/ 
software to  aid his operation and main- 
tenance of the item, and adequate con- 
t rol  over the design to  assure unifor- 
mity of the delivered configuration. 
In the contract your organization 
signs, the DOD customer will define 
exactly what s ta tus  accounting data and 

management capabi l i t ies  must be provid- 
ed. However, . these requirements w i  11 
be modified i n  part by the information 
system which your organization has i n  
being. Frequently, your DOD customer 
will request t h a t  your proposal ( for  
example, i n  the CM Plan, i n  the Soft- 
ware Development Plan, or i n  the Soft- 
ware CM Plan) include your approach to  
satisfying the status accounting re- 
quirements. This i s  an opportunity to  
describe your existing (and perhaps 
matured) systems and the i r  capabi 1 i- 
ties, especially i n  the software area. 
I t  is to  both par t ies '  advantage if  the 
existing, proven system(s) can be u t i -  
l ized. If your organization plans to  
deal w i t h  the DOD for  sales  of many of 
i t s  products (or  if  i t  intends to  act  
as a supplier to  a prime contractor for  
DOD systems.) , i t  should consider al 1 of 
the information elements identified i n  
the following chapters i n  establishing 
a s ta tus  accounting system. 
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CHAPTER 3 

DESCRIPTIVE DOCUMEWTATION AND IDENTIFICATION NUMBERS 

6e.neral. 
An i n f orm a t  i on/m an ag m e n t  system 

should be provided t o  record the  most 
c u r r e n t  versions o f  t he  documents which 
descr ibe the  products and t h e  most cur- 
r e n t  i d e n t i f i c a t i o n  numbers used t o  
i d e n t i f y  ( l a b e l )  t he  products and t h e i r  
r e 1  ated documentation. The in fo rma t ion  
elements 'should be incorporated i n t o  
the  system p rog ress i ve l y  as they are 
generated o r  as they are subjected t o  
i n t e r n a l  c o n t r o l  as a r e s u l t  o f  a de- 
s ign f reeze or  a customer basel ine. 
Since the re  are both top- level  requi re-  
ments documentation schemes (e.g. spec- 
i f i c a t i o n s )  and lower- level  d e t a i l  de- 
s ign documentation schemes (e.g. draw- 
ings, p a r t s  l i s t s ,  and l i s t i n g s  of 
f i l e s  conta in ing software) f o r  both 
hardware and software items, the two 
must be i n t e r r e l a t e d  t o  prov ide ade- 
quate t r a c e a b i l i t y .  Th is  i n fo rma t ion  
should be updated as changes from the  
basel i n e  c o n f i g u r a t i o n  are approved, so 
t h a t  the most c u r r e n t  d e s c r i p t i v e  in-  
format ion i s  the pr imary i n fo rma t ion  
stored. However, where con t inu ing  op- 
e r a t i o n a l  use o f  more than one conf igu- 
r a t i o n  o f  a product i s  approved, the  
system should i d e n t i f y  a l l  d i f f e rences  
between the  most c u r r e n t  c o n f i g u r a t i o n  
and each e a r l i e r  ( b u t  s t i l l  approved) 
conf igurat ion.  

.DI Conf igurat ion Iden t i f i  c a t  i on. 
The i d e n t i f i c a t i o n  number, r e v i s i o n  
l eve l ,  and issue date o f  each o f  t he  
spec i f i ca t i ons ,  data sheets, cata log 
descr ip t ions,  and/or drawings t h a t  com- 
p r i s e  the basel ines f o r  the var ious 
products must be recorded. For the  
remaining l i f e  o f  t he  product, t he  num- 
bers must be updated as necessary t o  
r e f l e c t  the approved c o n f i g u r a t i o n (  s) 
being purchased by ( o r  avai 1 able f o r  
order by) the customer. The system 
should also r e t a i n  the i n fo rma t ion  
about a l l  previous con f igu ra t i ons  
which are s t i l l  being used by customers 
i n  the f i e l d .  The date o f  o r i g i n a l  

estab l  ishment o f  each basel i n e  must 
a l so  be recorded. DOD also r e q u i r e s  
the  r e p o r t i n g  t h e  s ta tus  o f  t h e  var ious 
design documents which c o n s t i t u t e  the  
developmental con f i gu ra t i on .  These 
documents 1 a t e r  become the  product 
basel ine f o r  t h e  software item. 

- Product Data. When each 
basel ine f o r  a product o r  one o f  i t s  
major components i s  establ ished, t h e  
design o rgan iza t i on  must compile a 
l i s t i n g  o f  t h e  i d e n t i f i c a t i o n  numbers 
(e.g. p a r t  numbers, model numbers, na- 
t i o n a l  stock numbers, nomencl a tu re )  f o r  
t he  p a r t s  and f o r  t he  ,documentation 
t h a t  c o n s t i t u t e  the  basel ine.  These 
numbers are t h e  unique Jabels for t h e  
i tems and f o r  t he  documentation; . they 
c o n s t i t u t e  a shorthand which . w i l l  be 
used f o r  years t o  descr ibe the  i tems. 
As changes are approved a f t e r  t h e  
basel ine i s  establ ished, t h e  records o f  
these i d e n t i f i c a t i o n  numbers must be 
updated t o  r e f l e c t  t he  new conf igura-  
t i o n .  

Product Component Indentured Listing. 
For each product being marketed by 

your organizat ion,  a l i s t i n g  should be 
generated and maintained i d e n t i f y i n g  
the  product b y  name and model number. 
The l i s t i n g  should a l so  i d e n t i f y  t h e  
major assemblies and subassemblies ( f o r  
software, t he  major components and mod- 
u l e d u n i t s )  t h a t  comprise t h e  product 
so t h a t  t h e  h i e r a r c h i c a l  r e l a t i o n s h i p  
o f  t he  var ious pieces o f  t h e  product 
can be understood from the  l i s t i n g .  
(For products being designed and pro- 
duced f o r  t he  DOD, many o f  t h e  major 
assemblies and subassembl i e s  are re- 
f e r r e d  t o  as c o n f i g u r a t i o n  i tems o r  
C I S ;  t h i s  des ignat ion may a l so  be used 
f o r  your products t o  separate ou t  these 
specia l  assemblies and subassembl ies.) 
Th is  does n o t  mean, however, t h a t  t h e  
1 i s t i n g  must comprehensively 1 i s t  every 
p a r t  t h a t  comprises t h e  product. While 
i t  i s  a common i n d u s t r y  p r a c t i c e  t o  
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HOE - iILE IWTERPRETATION SYSTEM (SS-00-1385963) 
INTERPRETATION TERMINALS (SS-00-13859631 

TtLtPHONE DIGITAL PS-00-1390195 
HANDSET, H-350' (MIL-H-59078)) 

FACSIMILE (PS-Oo-1390222) 
WIRELESS ACCESS (SS-00-1385963 

TERMINAL, LEPHONE (IbSOO-1390228) 
RECEIVER-TRANSMImR ( PS-OO-1390235) 

AMENHA (PS-oO-139O209) 
DATA ENCRYPT DEVICE (PS-OO-139O235) 

VOICE TERMINAL (lT-CI-7205-Ol02 I 
POWER DISTRIBUTION CEIITTR 

HARD-LIHE ÄCC%SS (SS-OO-1385963) 
10 IKk RF UNIT ( J  I ..- C I  52 05-0127) 

REMOTE NODE (SS-OO-1385963) 
REMOTE NODE SWITCHES (PS-oO-1385966) 

SWITCH ASSEWBLAGE 1 (PS-00-1385966) 
SWITCH ASSEMBLAGE 2 (PS-09-1385966) 

RADIO TERMINAL ASSEMBLAGE A (PS-00-1385914) 

MGT FACILITY ASSEWBLAGE (PS-00-139023O) 
RADIO TERMINAL ASSEMBLAGE D (PS-OO-1385914) 
CONTROL CEHTER HODE (PS-00-1390190) 

COHTROL CENTER NODE (SS-00-1385963) 

SWITCH GROUP ASSEHBLA6E (PS-oO-139019O) 
OPS GROUP ASSEMBLAGE (PS-00-13gO190) 
CIULTIPLEXER/COMBINER, TD-1234 (MIL-14-49239) 

Figure 3-1. Indentured Listing o f  Product Components 

have this k i n d  of a comprehensive cap- 
ab i l i t y  inherent i n  the engineering re- 
lease system data base, i t  is  not nec- 
essary to  repeat that  much very detail-  
ed information i n  t h i s  k t n d  o f  hier- 
archical l is t ing.  On 'the other hand, 
the l ist ing should not be limited just 
to  the configuration item assemblies 
and subassemblies. 

@ 

Figure 3-1 provides an example of an 
indentured listing. I t  shows a par- 
t i a l  listing o f  the major assemblies 
and subassemblies ( inc lud ing  configura- 
tion items.)' for  this system. The in-  
dentation from l e f t  margin indicates 
level o f  assembly of that  component and 
thus re f lec ts  the hierarchical rela- 
tionships of the various components. 
I t  makes i t  easy to  determine which 
components are of equal importance to  
the system as well as to determine the 
major subassemblies tha t  comprise it .  
As corollary data, this l ist ing i n -  
cludes a parenthetical reference to the 
specification (or similar requirements 
docunent) for each component; while 
this is  not mandatory data, i t  provides 
a ready cross-reference to  the documen- 
tation t h a t  further describes the com- 
ponent. The specification number also 
gives an indication of which assemblies 

0 

are CIS; the highest-level assembly 
having the same specification number is  
the configuration item or system. 

Hierarchical Diagram o f  Product Compo- 
nents . 

For each product being marketed by 
your organization, a similar l i s t i ng  
could be generated and maintained iden- 
t i fying the major elements of the prod- 
uct i n  a hierarchical manner. The dia- 
gram should identify the major assem- 
b l  ies and subassemblies ( fo r  software, 
the major components and modules/uni ts)  
that  comprise the product so that  the 
hierarchical relationship of the vari- 
ous pieces of the product can be under- 
stood from the l ist ing,  Such hierar- 
chical diagrams are common for  software 
products; the decomposition and top- 
down design process common to  many 
software developments lead to  this type 
of presentation. The diagram will nor- 
mally s t a r t  w i t h  the system or the top- 
level software (configuration) item, 
with the breakdown showing lower-level 
software (configuration) items, top- 
level software components, and s ignif i -  
cant lower-level software components; 
most lower-level components and mod- 
u l e d u n i t s  are usually not included i n  
the diagram. 
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