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COMPAS is a development-process support system that
provides quick access to documents and document­
related information produced at discrete times through­
outthe development cycle. The system is designed to
aid the development ofdocumentation products; aid the
planning, scheduling, and tracking ofproject progress;
support activities thatverify and validate development
products as they areproduced; and provide metrics
about the document-development process for controlling
the current project and data for planning future projects.
As a result ofusing COMPAS, developers have achieved
improvements inproductivity and product quality. Also,
the development cycle now ismore visible tomanagers,
and they have more control over it.

Introduction
The development ofdocumentation forlargesystems is a com­

plex, time-consuming, and error-prone process. Developers mustbe­
come familiar with project standards and methods. Theymustacquire
knowledge aboutrequirements, related system components, andsys­
tem resources. Theymustcommunicate information, coordinate their
efforts with those ofother developers, and participate in the verifica­
tion ofotherworkproducts. Assystems become morecomplex, so
doesthe process ofdeveloping andcontrolling these workproducts.

Whensupport is provided duringthe early phasesofthe
development process wheredocumentation is produced, the produc­
tivity ofthe entiredevelopment cycle andthe quality ofthe final pro­
ductcangreatly improve. More complete andcorrectdocuments can
reducethe amount ofeffort required in technical reviews and in inte­
gration and systemtests.Accurate measures ofdevelopment work
products (like documentation) andverification processes (like re­
views) cangive managers better control andleadto improvements in
those processes.

COMPAS reducesthe complexity ofthe document-development
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Panel 1. Acronyms and Terms

ANSI American National Standards Institute
attribute a value that describesthe characteristics

ofa document
place a document under changecontrol
a window that permitsdatato be entered

intolabeled spaces
a listofselectable actions relatedto the

current task
modification request
noncommentary sourceline; an execut-

ablelinein the code
nonobservable software fault
observable software fault
software productadministration system;

provides changecontrol fora project's
codeand documents

current statusofa document (e.g.,
draft), represented by a status attribute
a software controlled, rectangular areaon

a terminal's screen; eachwindow sup­
ports a different activity, within the
contextofan application or system,
without terminating other activities

day. Morethan 65percentofthose accesses are to
retrieve information. The systemis now used by many
AT&T entities, and easily interfaces with other develop­
ment tools-such as relational databases, change­
management systems, text browsers, document for­
matters, and text editors.

The current "look andfeel" ofeOMPAS is a pro­
ductofseveral years ofprototyping and inputfrom
development communities. The system's supported
features are implemented throughan interactive menu­
and-forms systemthat provides "pop-up" windows,
context-sensitive help, andfunction-key usagefor most
typesofterminals. (Panel 1defines acronyms andterms
used in this paper.) Survey resultshaveindicated that

System Overview
This section provides a short historyofeOMPAS

and describesits architecture.
Background. The eOMPAS prototype wasdevel­

oped in 1984 as a document-management systemto sup­
port the development ofswitching systems. Developers
were encouraged to try the systemand provide sugges­
tions andfeedback on its use. COMPAS quickly gained
support from the development community, and users
eventually started to request supportfor other develop­
ment activities. Managers beganto realize that muchof
theinformation they needed to track project progress
and productquality waseither available from or could
easily be capturedby the system.

eOMPAS evolved overthe years to its current
state as a development-process supportsystem. In
Denver where eOMPAS wasdeveloped, there are 1100
usersand the systemis accessedover300 timeseach

process, provides supportfor processcontrol, and pro­
vides feedback for processimprovement. It helps devel­
opers acquire the knowledge they need to produce better
specifications morequickly. These specifications are pro­
duced at intermediate steps in the development process
and entered intoeOMPAS. The systemprovides the mech­
anisms neededforconsistentlabeling, tracking, and
change control ofthis information. It supportsthe pro­
cesses used to verify the quality ofthese specifications,
and helpsensure that verification procedures are per­
formed consistently. Development managers canobtain
information aboutproject productivity and productquality
through a powerful queryand report-generation facility.

In this paper, we present an overview ofeOMPAS
and describe the major components that supportthe
development cycle. Wethen discusshoweOMPAS is used
tosupport document development. Next, wedescribe the
quality-assurance activities and in-process metricssup­
ported for technical documentation. Finally, weaddress
themechanisms used to helpmanage the document­
development process.
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Figure 1. COMPAS architecture. The Interactive Interface
provides a menu and forms oriented, full-screen Interface,
while the batch Interface provides a command-line Interface
for access from satellite systems. MR management provides
an Interface with other systems for managing modification
requests. Document management provides document
storage, retrieval, and printing functions. The Inspection and
review SUbsystem provides collection, storage, and retrieval
of Inspection and review data. The Installation and adminis­
tration SUbsystem permits project and Installation customl­
zatlon. The report SUbsystem provides report-generation and
printing functions.
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Relational database system

the COMPAS system is easyto use,and its users require
little or no training.

Architecture. COMPAS runs on UNIX® System V
and is written in the C programming language. Asillus­
trated in Figure 1,the major components ofthe COMPAS
systemare document management, reviews andinspec­
tions, administration, reportmanagement, andchange
management. These components canbe accessed either
throughan interactive interface basedon menusand
forms or througha command-line interface.

The information processed by the major system
components resides in UNIX systemfiles anda relational
database management system. The files contain:
- The scripts forprocessing electronic mail
- The document-access control files, project-list files,
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and administration files
- Alibraryofprocesses invoked by COMPAS
- The documentsource files.
The relational database contains:
- Attributes for each document, review, inspection, and

modification request (MR)
- User preferences (forqueries and reports)
- Installation parameters.

Asa documentevolves through states or levels
ofmaturity, COMPAS collectsinformation in the formof
text. attributes, and data. The state ofa documentis rep­
resentedby a status attribute. When documenttext is
enteredinto COMPAS, a user must specify some ofthe
values for the documentattributes, such as the ones on
theformin Figure 2. COMPAS automatically sets the
statusto draft and starts to track the document. Addi­
tional attributes and data are collected for the document
as it evolves through the review and inspection states, is

Figure 2. A query result. Highlighted areas In the upper win­
dow contain attributes for a document. Some of these attri­
butes matched those specified In the query. The Interactive,
document options menu In the lower window provides choices
for processing the document, changing Its data, or executing
a related process. As the highlighted action shows, the user
wants to schedule a review of this document.

updated, and is put under change control; and as modifi­
cation requests are written. Bythe time a document
reaches the finished or chg_ctl (change control)
state, information has been collected both automatically
and manually about its history.

COMPAS provides a general-purpose queryfacility
that allows a user to retrieveinformation aboutdocu­
ments and their reviews, inspections, or modification
requests.The information can be retrieved by formu­
latingqueries that specify conditions aboutattributes.
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For example, a user can retrieveor browsethe
text for a set ofdocumentsthat were entered into COM­
PAS betweencertain dates, for a specific project, withcer­
tain keywords, by a particularauthor, are in a certain
"state,"and havea fixed pattern in the title. He or she
can view the attributesfor each entry in the set ofdocu­
ments, reviews, inspections, or modification requests
retrievedby this query.The user can either perform
operations on an entry in the set (see Figure 2), or gen­
erate status or statistical reports for the set ofentries.

COMPAS provides data securityand data integrity,
is easy to maintain, and can be applied to mostproduct
life cycles. The COMPAS system can be tailored for pro­
jects and individual users through its administration and
installation subsystem.

Document Development
Projectdocumentation plays an important role

in productdevelopment within AT&T. It is the primary
mediumfor communicating projectinformation and
development decisions. Producingprojectdocumentation
requires cooperative effort frommanypeople and organi­
zations. Throughout the development process, these
organizations will producemanytechnical documents
that describewhat a system will do, howit will work, how
it will be developed, howit will be tested, and howit
should be used.The development staffspends well over
halfofits timejust producingthese documents.V

The Discovery Process. Producing a projectspecifi­
cationis a difficult and time-consuming task. Developers
must first acquireknowledge aboutmanypertinentand
related system components.' In this discovery process,
they must:
- Determinethe overall architectureof the system.
- Acquire knowledge about allcomponents that will

interacteither directly or indirectly withtheir com­
ponents.

- Acquire knowledge about the systemenvironment.
Developers must knowhowtheir components interact
withother components and with system resources, and
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must understand the rationale for those component
designs. If these aspectsof the systemare not well
understoodbeforehand, then the resultingspecifications
will not be complete, correct, or efficient, and maylater
produceunusualor unexpected results.

Developers must becomefamiliar withmore
than just environmental and component interactions.
They alsoneed to obtaininformation about:
- Similar design modulesthat canbe shared
- Parts ofearlier systemreleases that can be reused
- Required development standards,techniques, and

methods
- Areaspecialists
- Plansand schedules.
Studieshave shown- that developer productivity has been
improved the most by those technologies that minimize
paperwork, enhance communications and coordination
amongdepartmentsand locations involved in large sys­
tem development, and reuse systemcomponents.

As manyofus havelearned, the manual process
ofgathering information abouta systemcan be timecon­
suming, tedious, and imprecise. Commonly used tech­
niques include obtaining needed documentinformation
frompeers, and tracingother related information through
the referencesectionsofthose documents. Adeveloper
mayalsocontactan expert and obtaininformation througl
informal conversations. However, the use ofthese and
other manual techniques increases the risk that the
needed set ofinformation will not be current or complete.

Whenwe considerthe magnitude, difficulty, and
importance ofthis discovery process,any improvement
couldresult in shorter development times. Further, it
would preventmanypotential problemsthat result from
misunderstood or omittedcomponent and environmental
interactions.

Information Retrieval. COMPAS provides a methodof
gathering needed development information through
access to a computerdata store ofproductand environ­
mentalknowledge. All the information that documents a
product'splans, methodologies, requirements, archi-



tecture, design, and tests are contained in COMPAS. The
system provides information aboutrelated systemcom­
ponents or components that canbe reused or shared. In
addition, it contains information aboutdevelopment
methods andarea experts. All this information canbe
accessed througha powerful queryfacility.

Togather the information neededto document a
system component, developers mustformulate a query
inCOMPAS. This meansthat the user must supply condi­
tions aboutthe attributes ofthe documents he or she
wants to find. Ifno conditions are specified, then all
documents in the database will be retrieved.

In COMPAS, each document has an associated set
ofattributes that describe the document's characteris­
tics. To specify the document retrieval conditions, a user
entersvalues in the fields ofa document attribute form
(like the one in Figure 2).

Combinations ofthese attributes maybe
specified for a given query. Forexample, Figure 2 shows
theresultofa querybya user who wants to retrieve all
documents that have a state of chg_ctl, a type ofmeth,
and a patternlike guide in the title; werecreatedafter
1985 (i.e., DATE >- 01 /01 / 85); and are related to the
project tools. Another example would be a queryfrom
atesterwho wants to studyalltest plans for similar fea­
tures. Given this flexibility, the numberofunique query
possibilities isvirtually limitless.

The set ofdocuments retrieved bya querycan
bealtered. If the set doesnot include enoughdocu­
ments, the user can querythe database again and have
the resultsofthe secondqueryappended to those ofthe
first query. On the other hand, if the set ofdocuments
that a queryretrieves is too large, the user can query
that set as if it were the database and,thus, produce a
smaller set ofretrieved documents.

Whena user is satisfied with the set ofdocuments
retrieved by a combination ofqueries, then he or she can
obtain the document information. Eachdocument's open
MRs will be retrieved automatically with the text.

Userscan either copy the document text to their

own private file system, printa formatted papercopy of
the document, or browse throughthe document on the
screenusinga document browser. The browser, among
other things, will format the document anddisplay a
tableofcontents. Eachsection listed in the table ofcon­
tents canbe displayed on the screen.

Producing the Draft. COMPAS doesnotprovide text
preparation capabilities. A draftdocument mustbe pro­
ducedin a developer's own word processing or docu­
mentproduction environment. This environment may
consistsimply ofan editorandformatter; or it may be a
larger, complex, text authoring system. Some ofthese
systems allow several authorsto produce separate parts
ofthe samedocument. The system can checkforconsis­
tent application ofdocumentation standards, andprovides
the mechanisms neededto build a completed draftdocu­
ment. This facility should be used afterthe developer has
acquired information from COMPAS aboutrelated specifi­
cations andhas determined whatparts, if any, ofother
systemcomponents canbe reused or shared.

A draftdocument is often produced in the
developer's environment usingan editor. Ifa "template"
existsfor the typeofspecification to be produced fora
project, the developer canretrieve that template from
COMPAS and place it intohis or her private file system.
He or she can then retrieve partsofotherdocuments
from COMPAS and reuse them,using"cutand paste" edi­
tor operations. Finally, the developer cancomplete the
remaining sections ofthe specification template.

Document Entry. The draft document should be
enteredintoCOMPAS as early as possible before the tech­
nical review. Thisgives otherdevelopers an opportunity
to accessthat draft.

To enter the draftinto COMPAS, the developer
simply fills in the fields ofthe document attribute form
(similar to the one in Figure 2), andprovides the system
with a file that contains the document text. The system
supports the ability to share or linkdocuments among
projects by providing information aboutthe linkon the
document attribute form.
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Developers can create entries for a document
before they enter its text into COMPAS. Manyprojects use
this capability to improve documenttracking. Assoon as
the projectdecideswhat documentsare to be produced,
entries are created for these documentsin COMPAS. This
information is used to track completed drafts, because a
draft is not consideredcomplete untilthe text has been
delivered to the system.

Quality Assurance
Quality assurance is defined as the system of

methods and procedures used to ensure that the product
meets its requirements.' For technical documents, qual­
ityassurance typically includes methods and procedures
like reviews, inspections, and change control. Each tech­
nical specification for a component of the system should
meet the specification's requirementsand specify the
proper interactions with other systemcomponents and
withthe system environment. In addition, a specification
must follow the projectstandards and conventions. If not,
other specifications, the code, test plans, and user docu­
mentation will be adversely affected.

The quality oftechnicaldocumentation must be
verified earlyand maintained throughout the develop­
ment life cycle. After formal technicalreview, a docu­
ment is usually stable enough for its author and other
developers to use. This does not mean that the document
will not undergo change.Asdevelopers producemore
detailed system specifications, they maydiscover that
certain parts ofearlier specifications were not complete
or correct. Changes to these earlier specifications must
be made to ensure their quality. When a control team
approves those changes and the documentsare updated,
other developers whoare alreadyworking fromthose
specifications must be notified ofthe changes.

COMPAS provides supportfor quality assurance
activities that follow the typical development paradigm
describedby Bersoff' That is, a draftdocumentis pro­
duced, reviewed, and baselined (putunder change con­
trol); subsequent changes are then controlled. Each of
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these document-state changes is reflected in COMPAS. Of
course, there are exceptions to everyrule, and COMPAS
does not require formal change controlfor alltypesof
documents.

Reviews. In addition to supportfor scheduling
technical reviews, the systemcaptures review-process
quality data. It supportsbaselining ofdocuments,
requests for modification, and modification. Because
changes to a controlled documentcan affect other con­
trolled documents, COMPAS helps the document's
developer trace the other documentsthrough relational
attributes. The systemalso supportsinspections that are
more rigorousthan technical reviews.

Aftera documentis producedand delivered to
the system, a developer can schedulea technical review.
Figure3 showsa typical COMPAS screen for scheduling a
review. Oncethe developer has completed the form, he
or she elects to send the notice (i.e., chooses the last
itemon the options menu).Then, COMPAS automatically
changes the document'sstate from draft to review.
Notices are sent viaelectronic mailto the appropriate
projectstaff. Formsfor the review meetingwill be
automatically filled out (usinginformation in the data­
base), formatted, and printed. If the disposition ofthis
review is "re-review," additional reviews are then
scheduledfor the document. COMPAS will automatically
change the document'sstate to follow and keep track
ofthe number offollow-up reviews that were held.

Productivity and quality can be improved through
the COMPAS review process. It reduces the effort required
to produce, copy, and distributereview noticesand review
material, whichincreasesdeveloper productivity. It im­
provesthe quality ofthe review processby giving reviews
more visibility. Adeveloper can view a calendarofall
reviews scheduledfor related systemcomponents, and
arrange to attend a review if appropriate. In addition,
development managerscan browseall reviews scheduled
for a specific projectarea. Draftsofthe documents to be
reviewed can be obtained easily fromthe system.

BecauseCOMPAS helps the development cornmu-
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nity comply withthe review methodology, additional
quality improvements are achieved. The review metho­
dology that COMPAS supports is similarto that proposed
inmuch ofthe literature.v? However, the number of
reviewers and their review roles can be controlled, ade­
quatenotification time can be ensured, and project
notification lists can be automated. The system is flexi­
ble, and changes to review procedures and review
requirements can be implemented easily.

Basellnlng. When the review process is complete
andthe documentis stable enough for others to use, a
project librarian will baselinethe documentin COMPAS by
moving its state to chg_ctl and entering the review­
processand faultdata. COMPAS generates severalforms
that are normally completed at the end ofa review and
delivered to the librarian. Ifa projectuses additional con­
trolbeforebaselining a document, the librarian changes
the document'sstate to sign_off, whichremains in

Figure 3. Scheduling a technical review. The window at the
top contains data about review meetings for the document
In Figure 1, while the one on the lower left displays the
attendance list. On the right Is the menu of available
actions. If the user selects Send Notice from the menu,
COMPAS sends meeting notices electronically to the atten­
dees and automatically generates and prints the reports
needed for the meeting. (Copy to list enables a user to
add people, other than the required reviewers, to the mailing
list for the notice. Test copy generates and prints a test
copy of the review notice for the user to check before send­
Ing the real notice.)

effect untilthe controlteam has indicated its approval.
Although some types ofdocuments do not

require a formal baselining procedure,such documents
can alsobe entered into COMPAS as drafts. When the
authors havecompleted the document, they can move its

AT&T TECHNICAL JOURNAL.MARCHIAPRIL 1990



COMPAS Code Inspection Summary Statistical Report December 29, 1989

Cumulative Code Inspection Statistics

Number of Inspections 99

Total NCSL Inspected 57619

Average NCSL j Inspection 582

Preparation Rate (NCSLjhrjperson) 194.6

Inspection Rate (NCSLjhr) 189.7

Effort for Fault Detection (hrsjKNCSL) 36.8

Observable Faults Found per KNCSL 22.0

Non-observable Faults Found per KNCSL 59.3

Effort per Observable Fault Detected (hrsjOBS) 1.7

Fault Density Distribution
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Figure 4. A typical code-inspection summary statistical
report. (Above) Statistics about the noncommentary source
lines (NCSL) in the document are tabulated at the top. Bar
charts present fault distribution by error type (left) and
fault-density distribution (right) per thousand NSCL (KNCSL).

(Right) Scatter plots show the number of observations (left)
and the observation rate (right). At the bottom are the query
parameters issued to retrieve this report. (COMPAS pro­
duces this as a one-page report. It was split here to fit this
publication's requirements.)
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QUERY: system="tools", release="ROVO", and syssystem="swltch"

state to finished. Aformal MR is not required to make
a change to this typeofdocument.

Modification Requests. COMPAS interfaces with
change managementsystems, such as SABLE, to manage
documentMRs.8 (SABLE is an AT&T software-product
administration system.) To change a baselineddocu­
ment, a developer locatesthe documentin COMPAS and
then fills in the fields ofan MR. The documentauthor
mayresolve the MR, have the resolution approved, and
modify the baselineddocumentin COMPAS.

Other specifications that a documentchange
couldaffect can be traced easily in COMPAS through rela­
tional documentattributes.For example, supposea user
issues a query for documentswith"Call Forwarding" in
the title but does not specify the documenttype. The
query would retrieveall requirements, architecture,and
design documentsthat are related to the call-forwarding

feature. Lessobvious relationships to the feature can be
found byusing combinations of other documentattributes.

Inspections. When code modules are produced
fromspecifications, an entryfor each module can be
created in COMPAS and tracked to take advantage ofthe
inspection supportfacility. Like technical reviews, inspec­
tionscan be scheduledthrough COMPAS, and a com­
pletedset ofinspection formswill be generated automati­
cally and sent to the appropriate projectstaff.

The COMPAS systemensures that the inspection
methodology is interpretedconsistently. The inspection
methodology it supports is similar to that described in
much ofthe literature.6,9,10

In-Process Metrics
There is a lot of interest in collecting measure­

ment data aboutdevelopment andverification pro-
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cesses.l·2.9.11-13 Such data will help the projectstaffto
understand these processes better so that improvements
can be made.Also, the improvement's effecton a process
can be verified using the same metrics to determine if
the desired result wasachieved.

To be effective, a measurementprocess must be
efficient, the resultingdata must be accurate,and the
data must be used.The process ofcollecting data should
be as painlessas possible, and the process ofusing the
data as simpleas possible. Therefore, the measurement
process should be a natural extensionofthe toolsthat
support the development process.14.15

COMPAS supports a measurementprocess that is
integratedinto the development process. It automates
data collection in manyareas, and provides simple data­
access and reportingfacilities. In manycases, such as
when a developer creates entries or schedules reviews
and inspections, he or she does not realize that data is
being collected.

Another importantaspect of COMPAS is that a
user can easilyproduce relational views ofthe datafor
this documentand thus extract as manypotential rela­
tionshipsfromthe data as desired.

Documentation Process Statistics. Auser can pro­
duce a documentation statistical report from COMPAS by
specifying the area of interest and then printingthe
report.The report will containa pie chart that indicates
the distribution ofeach type ofdocumentfor a project,
and a histogramon the state ofthe documentsfor each
month ofthe development cycle. Also included in this
report are statisticson the characteristics of the set of
documents.

Review and Inspection Statistics. The review and
inspection statistical reports can be verydetailed and in­
clude information about the quality ofdevelopment pro­
ducts and ofthe verification processes.

Areview and inspection summaryreport is ob­
tained by selectingthe projector projectarea ofinterest
through a system query.As Figure 4 shows, this one-page
report presents a variety oferror and inspection statis-
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tics.The result ofthe query can be viewed on lineand a
report can be printed. These reports are intendedto be
used to monitorand controlthe verification processes.

Asa projectphase nears completion, a user can
generate a more detailed statistical inspection report that
containsabout 21 plots. These plotsshowmanyrelation­
ships amonginspection process metricsand the inspec­
tion products. This report is intendedfor use primarily
when performing a projectretrospective. The informa­
tionwill help to identify problemsand areas where
improvements can be made.

Statistical Analysis. Statistical reports can alsobe
generated fromthe results ofa user query. For example,
a projectmanageror analystmaywantto view the inspec­
tion statistics (shown in Figure 4) for the set ofmodules
whose inspection rates werebelow 150 noncommented
source lines per hour (NCSLlhr) and whosemodule sizes
were below 500 noncommented source lines (NCSL). He
or she couldthen compare those statistics to the set of
modules that fall outsidethose boundaries.

Anotherexample couldbe a comparison ofthe
statisticsfor reinspectedmodules versus modules with
onlyone inspection.

Process Control
Aprocess is successful if it achieves its planned

goalsand objectives. Development plansgenerally
include minimum requirementsforcost, schedule, and
quality. Therefore,a projectis well controlled if it is on
schedule,within budget, and achieves the quality objec­
tive. DeMarco states,'! "Mostprojectfailures are the
result ofinflated or unreasonable expectations, and are
not usually the faultof the projectteam."

The key factor in a well-controlled process is
measurement.U-" The projectmanagermust have
enough data fromeach phase ofthe development pro­
cess to ensure that a projectwill meet its expectations.
He or she must monitorworkproductsto ensure that
they achieve each milestone whenexpected, and that the
expectedlevel ofquality is achieved. DeMarco states,11



''You can't control whatyoucan't measure." Butmeas­
urementalonedoes notguaranteecontrol. Another
important characteristic ofa well-controlled processis
repeatability. The project managermust alsobe ableto
determine that methodsand techniques are applied con­
sistently foreach workproduct. If the results achieved
by the processare repeatable, then the processis under
control. The development processmustbe repeatable if
in-process metricsare to determine accurately the
results ofa process improvement. Further, the develop­
mentprocessmust be repeatable to "holdthe gains"
achieved by earlierprocess improvements.

COMPAS provides statistics and work-product
information to aid managers with development process
control. It alsoprovides someprocessautomation to help
with processcontrol. The COMPAS in-process metrics
described earliercanalsobe used to supply process
information to managers. The systemprovides additional
status information to helpmanagersdetermine ifa pro­
ject is proceeding according to its expectations.

Project and Area Status Reports. To produce a docu­
ment status report from COMPAS, a managerissues a sys­
tem queryto retrieve document entriesfora specific
area ofinterest.

The systemquery is used to restrict the amount
ofinformation included in the report. Therefore, ifa
managerdoes not specify conditions forone ofthe docu­
mentattributes, this is the sameas ifhe or she specified
"all" for that attribute. For example, ifno conditions are
specified for the systemquery, alldocument entrieswill
be retrieved for the report.

The query result canbe viewed online and, if
desired, a report can be printed. The report's columns
represent document attributes. For example, a typical
document status reportwill contain columns for the
document identification number, title, and authors; docu­
mentdate;typeofdocument; the project area and size;
the document status and status date; andso on.

Document status reports are generally used for
tracking milestones, and list information aboutthe

historyand maturity ofeach document work product.
Systems engineersuse the report to track the statusof
requirements documents, developers use it to track
designdocuments, and testers use it to track test plans.

Other Status Reports. Statusreportscanalsobe
obtained from COMPAS for technical reviews, inspections,
and MRs and are similar to the document status reports.
These reportscontain columns ofattributes that are
relatedto the review, inspection, or MR entries.

A manager can produce these reports through
a systemqueryby specifying combinations ofreview,
inspection, or MR attributes that are ofinterest. After a
managerreviews the queryresult and determines that
the appropriate entrieshavebeen retrieved, the report
canbe printed.

Process Automation. To helpa development
manager ensure that a development processis repeat­
able, COMPAS automates many routine steps. This auto­
mation generally leadsto moreconsistent and uniform
adoption ofstandard practices.

COMPAS automates the following typesofpro­
cedures: review and inspection procedures, document
state changes, project forms and meeting notices, distri­
bution, datacollection and statistical algorithms, and
document changecontrol.

Future Directions
The COMPAS development staff haveplans for

newreleasesofthe systemthat will provide additional
capabilities such as more in-process metrics; tailoring of
fault typesandforms; hypertext-like capabilities; and
keyword searcheson document contents. (Hypertext
refers to a schemethat linkstext in a way that indicates
howthe text objects are related. It permits "nonlinear
reading," something likeskipping around in a bookto
gather information.)
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