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Summary of SEI Accomplishments: 1Q90

The Software Capability Evaluation (SCE) Project presented an introductory 0 0 0 0 0 0 . 0 0 * 0 0
course on using the SCE method in selecting contractors to the Space and Naval Warfare This section provides
System Command (SPAWAR), who will sponsor the pilot use of the SCE method in its
acquisitions. a summary of

accomplishments from
The Capability Maturity Model Workshop was held in March at the SEI. Sixty-two January-March 1990
people from 40 government and industry organizations attended.

The Software Metrics Definition Working Group and the Software Metrics Ac-
quisition Working Group met separately in January. Both groups are developing
documents that specify measures of products, processes, and project characteristics that
can be widely and consistently used.

The Software Engineering Process Definition Project completed initial planning.
This project supports process improvement through the maturation of the methods and
technology associated with software engineering process definition.

Members ul the Suftware Process Modeling Project delivered a model of the F-16
software change process to Ogden Air Logistics Center.

The Domain Analysis Project entered a feasibility study phase. Project members are
developing and testing methods for performing domain analysis to support software reuse.

Members of the Real-Time Embedded Systems Testbed Project completed the first ver-
sion of the Hartstone berchmark, a set of timing requirements for testing a system's
ability to handle real-time applications.

The SEI established workipg relationships with four organizations to build prototyping
and modeling tools for real-time systems using the Durra software, which describes
distributed applications running on heterogeneous machines.

Two new courses were offered by Carnegie Mellon as part of its new Master of Soft-
ware Engineering program, a joint effort between the SEI and the CMU School of
Computer Science.

The seventh Educator Development Workshop was held in January. The 85 partici-
pants addressed educational issues and received SEI curriculum modules and other mate-
rials. 1:

The Academic Series of the Video Dissemination Project began its sixth semester of f i
production by videotaping two courses: Software Creation and Maintenance, and Soft- Ill
ware Verification and Validation.

The Distributed Ada Real-Time Kernel (DARK) Project concluded development
and established baseline version 3.0 of the Kernel software and documentation for
MC68020 and VAX/VMS.

Sixteen new Industry affiliates, one new academic affiliate, and thirteen new resi-
dent affiliates joined the SEI this quarter.

The Computer Emergency Response Team Ccnrdin~ltion Center (CERT/CC)
r)LdI)d.I' AJi i,, wlikh, icipsitury of computer security information.



Table of Contents:

Softw are Capability Evaluation ................. .................................. I Softw are
Software Process Assessm ent ................ .... ..... ........... 2 Engineering
Software Process Developm ent ......................... r...e.....s... ....... 3ss

Software Engineering Process Definition ............... 3

Software Development Environments ...... 5 Software
Software Architecture Design Principles ........ ... .... .. ................. .. 5 Engineering

Softw are Process M odeling ............ . ....... ... ... .................... .. 6thods

D o m ain A nalysis ...... .... ..... .. ... ..... . ........... 7

Real-Time Embedded System s Testhed .............................. ............ 9 Software
Real-Tim e Scheduling in A da ..... .. ...................................... .. .9 System s

U se r In te rfa c e .. .... ... ... .. .... .. ..... ..... ... ... ... .. ... ... ... .... _. .. ..10
Software for Heterogeneous M achines .............. .............. 11

Software Engineering Curriculim 1........... Educaticn

Video Disseminaion ........ 14

Advanced Learning Technologies .. 15

Softvare Architectures Enginecring 17 Ada &
Binding of Ada and SQL. 18 STARS

Study and Analysis for Ada )X . . ..... Support

Technology Applications 1.......... Technology
A ffiliate R elations .... . ....... 2.. ... ..... .............. ... ... ... 2 T ra n s itio n

Empirical M ethods .. ........ ...... 23

25 CERT
Coordination
Center

27 For More
Information



Software Engineering Process

The Software Engineering Process Program focuses on improving the process of soft-

ware development. Projects within the program. are assessing the actual practice of soft-

.'ngineering in the defense community, training organizations to gain managemcnt

control over their software development processes, supporting the use of quantitative

methods and measures as a basis for process improvement, and developing improved

methods for software process management.

The Process Program has an advisory board that reviews its work and provides informal

comments and suggestions to guide its activities. The members of this board are:

Dr. Stephen Ficnberg / Carnegie Mellon University
Dr. Robert Balzer / Information Sciences Institute

Dr. Lee Osterweil / University of California, Ir-vine

Dr. William Curtis / MCC

Mr. Victor Vyssotsky / Digital Equipment Corp.

Mr. Albert Roberts / Defense Systems Management College

Because ot their broad background and association with software work in DoD, industry,

and academia, the board members provide informal, stimulating discussions of the pro-

gram's activities and plans. The board typically meets with the Process Program two or

three times a year. The fourth such meeting was held on March 8-9; participants re-

viewed aspects of all Process projects.

The Software Capability Evaluauon (.SCE) Project helps DoD acquisition organizations .*,*.. .*. ,0000*
to evaluate the capability o (contractors to competently develop and maintain software. Software Capability
The project is improving and transitioning an evaluation method for use in software- Evaluation
intensive acquisitions.

In January 1990, project members conducted a panel at the first Armed Forces Commu-
nications and Electronics Association Military/Government Computing Conference and
Exposition. The panel, titled "Contractor Software Capabilities Assessment and Evalu-
ation Panel," featured five speakers who discussed their experiences with the SEI soft-
ware capability assessment method. In addition to the Process Program director and the
SCE project leader, representatives from IBM, Raytheon, and Naval Air Development
Center participated. The conference was attended by 200 participants from industry and
government.

The project presented an introductory course on using the SCE method in selecting con-
tractors to the directors and program managers in Space and Naval Warfare Systems
Command (SPAWAR) in Crystal City Vireinia. A, t r'sult SPAWAR will spons:rr the
( dot use ,l the SCE method in its acquisitions. I0
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Project members conducted a workshop on the capability maturity model in March at the
SEI. The objectives of the workshop were to promote a dialogue on the project's revi-
sion effort and plans, and to collect recommendations on the software engineering and
management practices covered in the model. Sixty-two people from 40 government and
industry organizations attended. In preparation for this workshop, registrants received a
paper elaborating the precepts underpinning the maturity questionnaire and model, a set
of tables itemizing the practices needed to achieve the software process capability stated
in the model, and a report summarizing the unresolved change requests and the user
comments associated with each change request.

The Questionnaire Advisory Board (QAB) met for the first time on the day preceding
the workshop. Composed of seven government and industry software professionals, this
board will independently review and recommend changes to SCE products prior to their
release.

The project drafted a product offering, whi-h is a one-page description of the SC(
method, its use, and training in it. A timeline for introdticiig the method into an organt-
zation is also included

• . .• • . . . ,, . ,, 1 he Software Process Assessment Proje-.t a ,,A 5L5 sotware oigani,,ations in launching

Sottware Process effectiv, process improvement programs, characteries and reports on the soft,,are engi-
Assessment necring capabilities of defense contractors, and defines priority needs for software proc

ess improvement in the defense corntnity.

Projiect members acted as obserer, for self-assessments conducted by six organizations:
,i oltware Productivity Consortium in Flerndon, Virginia: Northrop in Los Angeles. Cali-
fornia: Coniputer Sciences Corporation in Gaithersburg. Maryland; AIRMICS in
Ts son' Cornr. \irg V aa: Auhninmn Comp:uny of America (ALCOA) in Warrick, Indi-
ana: and Tinker Air Force Base in Oklahoma ('its, Oklahoma. The project tre(luently
pro vides one or t,.% ) obervers experienced in a.ts;cssments to attend an organi/ation'5
initial ,ell - , L [lq i.

ProJect membei and Technolog Transition staff conducted the fifth self-assessmcnt
training session at the SF1 in February. Thirty-two registranLs from five affiliate organi-
zations attended. The training prepares software professionals to assess software devel-
opmient processes within their organizations.

Two pro 'et members conducted a special self-assessment training session with
ALCOA. The purpose ol this special session was to understand the process implications
of training secondaury or site assessment team members. Project members also examined
the assessncnt of small projects.

Two of the four SEl-assisted assessment:: lanned for fiscal year 1990 were completed
(uring this quarter. A final assessment report and a briefing on action recommendations
were delivered to Medtronic in Minneapolis in January. The on-site phase was com-
pleted for Hughes Aircraft Company/Ground Systems Group in Fullerton, California.
(During the on-site phase, the assessment team conducts extensic. discussions with pro-
ject managers and software practitioners, and briefs the senior executives on the team's
view of the otganization's most pressing software process issues.) A final assessment
report and a briefing on action recommendations were delivered to Hughes Aircraft
Company/Ground Systems Group in March. o
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Assessment team training was completed for TRW (Systems Integration Division / West
Coast) in Redondo Beach, California. Jet Propulsion Laboratories (IPL) submitted a
copy of their action plan for review.

Project members were invited to give presentations on process management at the fol-
lowing organizations: GE Productivity Forum in Pittsburgh, Storagetek in Denver, and
the Eight Annual National Conference on Ada Technology in Atlanta.

The Software Process Development Project is advocating the use of measurement in the * * e * * e e * ° ° " •

practice of software development and management. Toward that end, it coordinates a Software Process
stceri., Lum,.,t0, two working groups, and a best-practices activity, all devoted to Development
encouraging organizations to use quantitative methods to improve their software process.

The Software Metrics Definition Working Group and the Software Metrics Acquisition
Working Group met separately for three days each in January. Both working groups are
developing documen s that specify measures of products, processes, and projectcharac-
teristics that can be widely and consistently used. Both groups have scheduled additional
meetings throughout the year and plan to complete a preliminary draft of their docu-
ments by January 1991.

The Measurement Steering Committee met for two days in March. It reviewed the

status, direction, and progress of the measurement working groups and projects. The
committee endorsed their direction and pace.

A correspondence group was formed; it will be the source for future openings in me
working groups and the Measurement Steering Committee. More than 100 persons out-
side the SEI are involved as volunteers in the measurement effort.

To encourage organizations to adopt measurement, project members are collecting best
practices and motivations, which will be pub lished in an SEI technical report. To further
the collection, project members visi,ed IBM Systems Integration Division in Bethesda,
.laryland: Goddard Spae Flight Center in Greenbelt, Maryland; McDonnell Douglas
Helicopter Co. in Mesa. Arizona: and TRW in Carson, California. Additional visits are
planned.

Project members made pre e.tations to the AFCEA (Armed Forces Communications and
Electronics Association) Compu, ter Conference in Washington, D.C., the Annuai NASA
Software Management and Assurance Conference in San Diego, and the Strategic De-
fense Initiative Metrics Fools Fair in Colorado Springs.

The project hosted representatives from the European ESPRIT METKIT (Metrics Ed-

cational Toolkit) project for two days. These representatives joined the correspondence
group.

SEI Quarterly Update 1090 3



.. ••..•...• ,, " The Software Engineering Process Definition Project supports process improvement

Software Engineering through the maturation of the methods and technology associated with software engi-
Process Definition necring process definition. The project is developing the capabilities required to support

the aefinition and evolution of software processes within an organization. This project
began as a task within the Software Process Development Project.

This project was fully staffed this quarter. Project members met with Standard Systems
Center (SSC) personnel at Gunter Air Force Base, and reached agreement on the pro-
ject's objectives and approach. More detailed planning is currently underway.

Candidates for the Process Definition Steering Committee (PDSC) were selected, and
the first meeting was planned. An initial letter was sent to each candidate to request their

participation in the PDSC. The Committee will review and provide guidance to the pro-
ject. The steering committee will be composed of leading software proce" researchers
and practitioners from government, industry, and academia.

Project members began collecting a process definition library. It will include recently
published materia! on process, process modeling, process definitions, process representa-
tions, process tailoring, and related areas.

4 SEI Quarterly Update 1Q90



Software Engineering Methods

The primary objective of the Methods Program is to improve the practice of' software

cnginc.-ing by improving individual and team productivity through the idfentificationi

and transition to practice of emerging sol'tware iicnoogy. P-ltnthe appropriate

use of this technology supports the SEt effort to transfborm software development from

an ad-hoc, labor-intensive activity to at techoology-supported engineering discipline.

The Soft\& are Development Environments Project is study Ing the problemn of- tool con- 0 0 0 00 00

I iliirtion management and is trackingl the state Of environmient arcitctures, with a Sfwr eeomn
I~ I~ 1,On conigLurationi managemnent (CM) functionality. Environments

To ad]dress the problem of' managin tocnfgrinhe project analyzed paramect-

eritation and configuratilon mechanisms in commiercial systemrs and investiizated the fea-
sihilitv of a prototy'pe tool that supports the configuration nianagemnrt of' toolk in a disi-
u-ihuted workstation environment. This quarter, project inenibers analyzed a tool version
management technique in a commercial system, and completed an initial (faut model for
[the tool COnftiratio n modeling prototype.

As part of- an effort to issess advances in CNI support and new CM concepts, the project
has rccognicJ- three major usage models in recent commercial CMI systemns. This quar-
ter the pro -ject leader presented this intIormiation as part of ari all a tutorial titled 'So ft -

w~are Configuration Management: Advances in Software Development Environmn-ts" at
the 12th International Conferenice oin Sotmware Engineering (l('SlE. Project mnembers
also completed experiment,; and a draft report on the benef'its and limitations of' one of'
the three usaic modxels as reali/cd in the Sun Network Software IEnvironm11ent tNSE-.

The project leader, w ho i,, chiiring-, the 3rd International Software Conf'icuration Man-
'eIenWokhptbehlfiJue1)I in Norsway. issued a call f'or participation.

TO deve"lop a f-undamenCTtal Otfrladn 01 tructiirces for the sOftware architecture level 0 0 0 0 . . . . . . 0 .

of design, this projc t is dc,ribuic basiC desNienT eleensc sIII in1 thedscriptioti.trial\ - Software Architecture
sik. aunt develpment of ,oftmmac 'tns.Design Principles

Pri itL t mcrs, atctndIcd anx retd at several c-ornferetices. Inicluding tie Hu man-
(onitpliter InteractLion Consortium and an architecture wkorkshop at Bell Labs.

InI .anuar\ , a projct unbeilr prL'senited a sclicnwe for describirte and classifs\ it, arc-hi-
tectarafl ch1oices in user interflce sot tsare i, ihe qluarterl % niectitig of l'eIEE Stan-
6fr Is ('01[11L Pi]uite P2011 IiNe( 01r10,11 'his Conin11t ite is workineu onl standards for
graphical user Interface sof tsare. 1b

SEI Quarterty UpdatL t090 5



The Associatio i for Computing Machinery (ACM) published extensive exccrpts from a
workshop run hy the project leader. The excerpts appeared in Communications of the
ACM.

An interview with the project Ilader on engineering history and its lessons for software
was published in the March 1990 issue oflEEE Software.

The project leader continued to be involved in public service activities, including attend-
ing the January meeting of the Computer Science and Technology Board.

S• .,, . The Software Process Modeling Profect is investigating techniques for modeling the
Software Process software development amd maintenance process.

Modeling In February, project members delivered the F-16 as-implemented PDSS process model

to Ogden Air Logistics Center, and delivered a draft document providing an o cr,, lew
of this model.

As part of the remaining Ogden effort, project members are developing a model of the
post-deploynment software support process detailed in the draft of MIt.-1DBK-347, en-
titled "Mission-Critical Computer Resources Software Supp rt". Progress on this model
svas also reviewed at the Ogden meeting in February. Plans for continuing interactions

dur'ng the remainder of the project were also discussed.

It; JantnarNy a spec.ial ses ion of the 2 'rd Annual I ta aii International Conference on
Svsten Scinces, eaMitled "Software Engineering Practices: Models and Analyis.'" a,
organized and chaired by a project member. The introduction to the session, mand the set
of scholarly papers, appear in the conference proceedings.

Project members gave a briefing on software process modeling work completed for
NAVAIR. The presentation was for the NAVAIR TECR (Tactical Embedded Computer
Resources) Executive Advisory Committee, consisting of the chief 1-2 software execu-
tive(s) from each of 5 Navy labs supporting NAVAIR weapon systems (for example.
Naval Air Development ('enter [NADCI, Naval Weapons Center [NWC], Pacific Mis-
sile Test Center IPMICJ, etc.).

A technical meeting was held with the Office of Naval Technology, during which a
briefing was given on software process modeling.

The project hosted a technical interchange meeting with personnel from NADC. The
NADC group is embarking on a process analysis atd improvement effort for certain
staff functions at NAVAIR in Washington.

The SEI was represented by a project member at the bimonthly meeting of the Joint
Logistics Commanders (JLC) post deployment software support (PDSS) Subgroup. This
is a group chartered by the JL.C to address the special needs and concerns of software
support.

6 SEI Quarterly Update 1090



The Domain Analysis Project is developing and testing methods for performing domain ..........

analysis to support software reuse. The primary objective of the project is to define a Domain Analysis
process and set of products to support the systematic discovery and exploitation of com-
monality across related software systems.

The project established three phases for domain analysis: scoping, which defines a do-

main for analysis: domain modeling, which provides a description of the problems

within the domain: and architectural modeling, which creates the software architecturc(s)
that implements a solution to the problems in the domain.

During this quarter, the project entered a feasibility study phase. Project members are

defining methods and applying thcm io a small lest domain.

Pro*ject nienibers; made several presentations at external events, including: "Designing

for Reuse: Is Ada C(ass-('on,;cious? at the Realities of Reuse 'orkshop sponsored Ioy
Syracuse Universit, : "SotlLire Reuse Technology," a tutorial at the Eighth Annual Na-
tional Conference on Ada Iechnology: and a presentation at the First International
Work,,hop on Advanced ('oruputing in Scoutl, Korea.

SEf Quarterly Update 1090 7
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Software Systems
The goal of the Systems Program is to improve the development of real-time distributed

systems by integrating software engineering with systems engineering and reducing the

risk of new technology.

The Real-Time Embedded Systems Testbed (REST) Project is collecting, classifying, ....... *...s

generating, and disseminating information about software development for real-time em- nteal-Time Embedded
bedde svstnv~.Systems Testbed

Protec:t memiberis completed the first version of the Hart-stone benchmark, a set of timing
requirements for testing a system's ability to handle hard real-time applications. The
Jc L'mrpan , I ing liart, me I %r' oru e, Version If) (CML/SEl-')O-li G- 1) (iescribes the
structure and behavior of an Adat implementation of one category of' 1-lartstone require-
menits, the periuxliC hartnonii. Ff1) test series. The Ada implemientation of the PH test
series is a1imnid prinmril% it real-timec embedded processors, wkhere the only esc.uting
ci ide is the bene hmark and the Nda runtime s 'vste m. The objective of the Pt- series is to
pro idek a set ot ta~ks that are periodic: andl harmionic, these being common in reatl-time

cain.Plans has e een dcveloped tar distributing the 1--arstone programn and re-
,iin4 teelha~ls from~ kiscdr's

's I tctnei the 1IB\ R!2,1 I Inie ('inninuCaItiin Netwvork (RTCN) ha, uncoveredi
1, L's e, l tiiiine anomnalies intenial to the RT('N. [lie test provrams were decliveredl to
BMN in Nianissi . khere they, ir cur-rLntl investjgaiLing the problem. The SF1 and IBMI

Are b'th %k1irking! 111 11,11.1e1 .v~sutbl orkirotinds to this proble~m.

cserli u itiiitd poci a Li itics ar ,cuicr.~ First, project members

,ire s% ritirig a1 oncpt paper on real -Unie distributed svstemn Issues with an emphasis on
bedkulabi I it Scuoid the proi ct us considering several real -time distributed tlenon-

stration s,% sicniN for incir-Puratlion into its testbed These sys;temns include an enhanced
%version Mt the as ionic s ts mare -,tem currently in uise by the SEI Software for Hetero-
cenous \lachines, llrollc t, as skell as the real-time scenarios described in the paper
-Real -' line s ten cenarisj, deli' ered by Pat Watson (l111M, Manassas) to the. Office
I Njs al R esearL h Third. protect ienibers are definingz real-time benchnmark programs

tor testing! the t hriough put, pred uc tab ilityv, andi s(hedul Iahility of di stribuitedc networks.

I lite projiect s1ue:LC sstul lv Iested a iiesv connection strategyv fr its testbed-a strategy that
a lliiws greater conriecti% i L betweea sorkstaiions, liosts, and target machines.

The Real-uiiie Sc~heduling in Ada Project is demoristrating how to design and impie-
meiit real -tiiie systems using analytic sche'duling algorithms. Real-Time Scheduling

In Ada
Projec t memibers niade at presentation to the PAVE PACE visitors from Wright-
Paittersuon Air Force Base on the prospects for using rate moinotonic theory in distributed
applications. The project is attempting to establish a formal relationship with the PAVE
f'A'F. Program as a vehicle for extending and transitioning real-time scheduling in Ada
technology to distributed systems. 10
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The project completed an analysis of problems that might be encountered in standardiz-
ing commercial backplanes, local area networks, and operating systems for use on
real-time Navy systems. An important recommendation was to suggeet that work on
operating system standardization pay more attention to performance issues, namely, by
specifying performance standards to help ensure that conforming implementations
provide predictable and acceptable worst-case performance when used for real-time
applications.

NASA Space Station is considering making a commitment to using rate monotonic
scheduling theory as the default approach for real-time work. Project members addressed
the concerns of IBM. McDonnell Douglas, and NASA representatives about the i sks of

adopti g rate monotonic theory.

Work becan on transitioning real-time scheduling in Ada technology to the Navy's
BSY-2 Program. In March. the project held a two-day workshop with BSY-2 engineers
to esplore the applicability of rate monotonic theory to BSY-2. This workshop was the
first of a series of planned technical interactions.

A draft of the FutureRus+ handNok, which discusses how to make effective use of the
Fulurellus+ design, was completed and sent to review.

An article on rate monotonic scheduling and its application to Ada was accepted for
publication by (Computer Ma cazin. The article will appear in the April 10)(1) issue.

* . . ,. .• . .• * * .0 The liser Interface Project is developing Serpent, a user interface tnanagement s'sten.

User Interface Serpent separates the con erns of the user interface from those of the application, ,,hich
atlh,,, integ ration ol nrftloitput tecnnologies , ithout modifying the functional po tion
of the application.

Four ( )pen Soft are F-oundation Motif "widges-the bulletin board, text, label, and push
button skcrc inter'rated into Serpent. Development also continued on an interactive edi-
tor thai will alh," the visual spec ilication of user interfaces.

Three project nietobers presented a Serpent tutorial at the Third X Window Technical
Coniferene im Poton. There wcre more than 100 attendees, many of whom are inter-
ested in Serp.nt. The project leader chaired a birds-of-a-feather session on UIIMSs at-
tended b11 orc than 7) people.

A Serpent present ition was iiade b, a former residient affiliate to the USENIX Winter
Confercncc. Procct nimeibers also gave Serpent presentations at ES[L. TRW, Computer
Science ('oi piraton, arid a NASA workshop on the workstation of the future.

T here are currently more than 75 users of Serpent divided among research, academic,
and intduhstri al sites.

10 SEt Quarterly Update 1090



The Software for Heterogeneous Machines Project is developing tools and a inethodol- • .• •• , • ,
ogy for building distributed, large-grained, concurrent applications running on heteroge- Software for
neous machine networks. The project has developed Durra, a language for describing Heterogeneous
distributed applications as a set of task descriptions and type declarations that prescribe Machines
a way to manage the resources of the network.

Project members completed the initial port of the Durra runtime to the Nectar architec-
ture developed by the CMU School of Computer Science and have successfully run a
simple Durra application on one Nectar host. Work will continue to distribute the appli-
cation over multiple Nectar hosts and to allow for dynamic reconfiguration.

Project members redesigned the C version of the Durra interface in the process of mak-
ing it conform to the Ada version. Durra applications tasks can be written in C and Aaa.

Project members submitted an article on developing fault-tolerant distributed systems to
the 1989 SEl Fechnical Review. The article describes the fault-tolerant features of Durra.

The project leader presented a paper on the Durra language at the 3rd IEEE Computer
Society International Conference on Computer Languages in New Orleans. This biennial
conference is organited by the IEEE Computer Society Technical Committee on Coin-
puter Languages. The project leader was appointed General Chairman for the 1992 con-
ference.

The project is vorking with several technology transition partners to build prototyping
and modeling tools for real-time systems using Durra: Institute for Simulation and
Training (Universitv of Central Florida), MITRE Corporation, Hughes Aircraft Corpora-
tion, and GTE.

The project leader and a member of the Technology Applications group visited NASA
Langley, Naval Research Laboratory, University of Maryland, and NASA Goddard to
gather information for a survey otf s'ltware engineering technology for distributed avion-
ics applications.

Inertnai N\avigation S,stenz Simulator Pr ran: lop-level lcsin 00000 0 0 0 0 S' '

(CM1L /SE1-89-TR-a)S Software Systems

tlarttone Benchtnark 1 ',%er x (Cuide, Vcrsinn 1.0 Program Reports

CM,,!S;/<,F'-l- January-March 1990

For intonnation on how to order reports, see page 27.
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Education

The primary objective of the SEI Education Program is to increase the number of highly

qualified software engineers by rapidly improving software engineering education

throughout the education communities of academia, government, and industry. To ac-

complish this, the projects of the Education Program focus on accelerating the develop-

ment of software engineering programs in academia and on enhancing opportunities for

the continuing education of practitioners.

The University of Arizona has become an academic affiliate. The academic affiliates are

educational institutions who have contractually joined the SEI in cooperative efforts of

mutual interest. These effor s include work in education, training, research, development,

or technology transition.

Two new courses were offered by Carnegie Mellon as part of its new Master of Soft-

wkare Engineering (MSEt program, a joint effort between the SEI and the CMU School

of Computer Science. The Software Development Seminar features a series of lectures

by ,oftware professionals. This course encourages active participation of the students

and lecturers. The Soitware Developmcnt Studio consists of a team effort by the stu-

dents to complete all phases of a realistic software development project. Four students

are enrolled in each of these courses.

The Soltv.are Engineering Curriculum Project is developing model curricula, pronoting ,,. , . , . . . . . ,, .

the creation of both graduate and undergraduate software engineering programs in the Software Engineering
academic communit. and increasing the amount of software engineering content in both Curriculum
graduate and undergraduate computer science programs. The project develops curricu-
lum moduie,, classroom support materials, and other educational materials to promote
the teaching of software engineering. It holds a semi-annual Educator Development
Workshop (formerly called Faculty Development Workshop) and an annual Conference
on Soft are Engineering E-ducation as two of the mechanisms for disseminating its work

to the education community.

The Seventh S I Educator Development Workshop (EDW) was held in January 1990.
The 85 attendees included representatives from more than 50 colleges and universities,
and 7 corporations. Participants attended a half-day tutorial on software ;eliability meas-
ures as well as formal presentations and small-group discussion sessions. They also
received educational materials and curriculum modules on topics such as software speci-
fication and requirements, design methods for real-time systems, teaching software engi-
neering ethics, and teaching writing to software engineerings. (See the document list on

page 15 for new releases.)

A visiting stientist from the University of Ulster, Northern Ireland, has begun a six-
month sabbatical at the SEI. I le is currently working on the development of a curriculum
moxlule on concurrent programming, which will be available in April. 1.
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The 1990 SE Report on Undergraduate Software Engineering Education (CMU/
SEI-90-TR-3) was released in March. The report discusses fundamental issues of under-
graduate software engineering education and provides information about topics such as
course content and accreditation.

The project leader gave a talk titled "The Future of Software Engineering Education" as
part of a colloquium series sponsored by the computer science department at the Univer-
sity of Iowa. The talk was telecast to Rockwell in Cedar Rapids.

The project leader also presented a tutorial on teaching a software engineering project
course at the ACM SIGSCE Technical Symposium on Computer Science Education.

.... •., .•• ,• The Video Dissemination Project provides courses on modem software engineering
Video Dissemination methods. The project has three series of videotaped courses: the Academic Series, which

develops graduate courses that are offered by universities for academic credit; the Con-
tinuing Education Series, which offers noncredit courses to software practitioners in gov-
ernment and industry; and the Technology Series, which provides stand-alone presenta-
tions that promote awareness of emerging issues and leading-edge technologies.

The Academic Series began its sixth semester of production by videotaping two courses:

Software Creation and Maintenance, and Software Verification and Validation (version
2). Presentation of these courses began at Carnegie Mellon University in January. The
videotaped versions will be available to participating schoois for the fall 1990 semester.

The videotaped version of Software Design is offered this term at McGill University,
Eastern Michigan University, and University of Houston, Clear Lake. Software Verifica-
tion and Validation is ollered at Mississippi State University, East Tennessee State
University, and the University of Minnesota, Duluth. Software Project Management is
offered at Carnegie Mellon University, Flonda Atlantic University (six sites), Florida
Institute of Technology, Rose-Hulman Institute of Technology, The Wichita State
University, Eastern Michigan University, and Temple University. Tutors for these
courses attended a one-day orientation session at the SEI.

In the Continuing Education Series, the third offering of Software Project Management
for Tutors course was completed this quarter. Eight individuals, representing the Na-
tional Security Agency, Martin Marietta, and McDonnell Douglas completed the course
and received 5.4 continuing edL.,Ition units. They are now qualified to serve as learning
facilitators-or "tutors"-for the course at their respective organizations. The tutors re-
ceived guidance in tailoring the course to meet the educational requirements of their or-
ganizations.

Six instructors from the Air Force Institute of Technology (AFIT) and one representative
each from General Dynamics and the University of Scranton are spending six months at
the SEI participating in a Course Development Workshop. The workshop participants
are working with SEI staff members to define the content of and develop materials for
AFIT software engineering courses. The five graduate-level continuing education
courses resulting from this workshop will be presented at AFIT by its own instructors.
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The Advanced .earning Technologies (AL.T) Project is using hardware. and software .............. *
technologies to teach software code inspections. Interactive, technology-intensive train- Advanced Learning
ing can be distributed economnically to a broad audience and can provide an effective Technologies
learning experience.

The ALT project leader demonstrated ALT work as part of a paniel at the Fifth Interna-
tional CD-ROM C'onference and ExpoSitio.1 sponsored by Microsoft in February. Also
on the panel were representatives from Apple, Ashton-Tate, and Metamnedia, a DoD CD-
RONI/intcractive video prodlucer.

The first CD-ROM check disk wkas created. Project members are currently integrating
and testing 1ic data on this disk with exis;ting code. A second check disk will be ma~dc,
based on ttc, results of these tests. Parse tables were integrated into the talk interface.
These pars, tables interpret sk hat thle student of the code inspections course says and
allows the student to take an atctive role in anl inspection simulation.

"Intclliemit Interactive Video Simiulation of a Code Inspection," by the project leader,
has been tranlslato'! !Into Japanese and puLblished in the journal Nikkei Artificial Intel/i-

e. e. he pzapK.i oriiially appeared in the July, 1 989 issue of Comm unications of the

The projct leader wxas interviessed for an .ACMt article and appeared in an ACM Video
Presntaiontiledk "Initeractive Digital Video." The SF1 Software Engineering Video

NectwAork pros ided editing facilities and pers onnel. The video was distributed by ACM
Pre,,, in omiuicc non A~ithi a special edlition of the Commrunications of the A4CM. The pro-
L1e11 ran tal * ifii te rvICess'" i th pron ine nt fivures in digital v ideoi1ul titmedia devyelop-
nerot and rcsCardh.

990 .SFl Report on ( nrulerracite So,(t"w(re Engineering Education 0 0 (1 0 0 0 <^
&\l1 ,SF-,-9()-TR 3) Education Program

Sfol"[wre .\orfiun~. r~e AReports

S IC \l21) January-March 1990

Sn /i tarc Requirernen .s

Softw ore Design Method. /"r Real-Jane S1\st,-m%
(SEl!-CM1-22-1.0)

For intorroation on how to ordler modules and reports. see page 27.
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Acia & STARS Support

* * ~. '' 1 h d tare iieh o' SIPISoftware Architectures
:h M1 1;~p a Jrj tii, x ,piam d, [ni n. The project is % orkim'' Engineering

fri Oic (fr:':e ~ro ''un(thi - on pmr infIthe r cplteement for the NCMO XI s s
a a a pane \1,piaia. nd~ .ik :iOl -\[IliX \ 1AVCCS Informaition Sn stemn (AW\IS)
i'oi In i c. t'he projeclt is also w\orking 101t the ,Xdvanced Nilimcter-Wavc Seeker

* NNI\ NIS i Procrall ( )t1 ito hanle, Lhe, Niav iik air-to-groun1 missile seeker from
ci ~ ~ t aie clxfanilhin:cir-s as c radiar Aesne ith Ada as the ipn tl an-

in ~lcach ellort. protct :mmbers tire iaian ;ic:vc wi1' in the desitn and devd-

Priect memhers, I mmalmzed .A if'dci.'am~ r (C/- lrans/minn anid V~i arono KAItt
S1I'N) I 2.a doc-ument on the Nles'i ave "Iranslation and 'Validation (MTV\) model.
"k ah;A avLiailahe lor public rehae (10e doumntI wa-s xnt to Granite Sentry represecn-
tjiii irlad rer Ohamit5 ,thr mnire,,d cmmtrr and ieovernmcnt oroamn/atimns. AN

;,11,1ak~i was pertrnm) I an it) t iV i VaL Ia reduc the 1 \I tnpecaster (ledc

Ici o oll- 1ted c\e .wia. :1 I it lnetric mfii inmon to ca am iimli elit
11ic diri Ij Vaai.,l 11 11 tile mOdehiilll zpioacll to sotisare deselop-

I i~-ii~ ~ihi(han, Sio ~. dit ilie mtOrimitin that has, bc'eii cot-
wlai1 di"i lieu.l' li.imi dil itel xi, lii m1etrics, are noekte~l cmii call

Pra), t iider mnedthe lha'e, 11 tC.-t-reajdineSs res mess' asssshoss Phase 11Iis
pmer ~in.Projc~ Itenh sas ne h AritctIureNWorkingl (In nipmeting to

dero in Inu i modxe ling and (o address, is tice and concerns regparngu new message
xelts foir futture phases of G;ranite Svntr\. Finally, proieci rnmkrs began planning for
potential pa rL Ci pat ion on Giran ite Sc nl trin the future.

Project members supportk.d the STARS AMNIWS Shadow Project by reviewing thc Her-
cuiles Project final report and helping Hecrcules prepare a presentation for the February
AdJaJ[J(. Work has begun on the final lessons-learned report. 10
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Project members began working with the Defense Advanced Research Projects Agency
(DARPA) to help organize and possibly participate in a new program, Domain Specific
Architectures (DSA). DARPA has approved the program, and funding issues are being
addressed. The first task will be to organize an exploratory workshop to determine the
goals and objectives of the DSA Program.

At the request of the Air Force Electronic Combat Office (AFECO) at Wright-
Patterson AFB, project members organized and conducted a workshop for Electronic
Combat Office system users and designers to assess the limitations of current environ-
ments and military hardware platforms. As a result of the workshop, AFECO requested
that the SAE Project continue working with them on an 18-month experimental model-
ing effort, the Electronic Combat Digital Evaluation System. Project members are writ-
ing a direct support agreement for that effort.

The project continued work on developing model solutions to recurring problems for
the AWIS Program. The MTV software developed for the Granite Sentry Program was
modified to meet the requirements of the AWIS Program. A model solution for a ge-
neric report generator was also developed.

Project members analyzed design documents and Ada code from Release I of the mo-
bilization and deployment segment, and from Release 2 of the transportation segment
to identity potential models for reuse on AWIS.

Project members worked with two other SEI projects-the User Interface Project and the
Binding of Ada and SQL Project-to begin development of model solutions for a man-
machine interface and for an application-database interface.

• * * ,, * * •., * * * The Binding of Ada and SQL Project, initiated at the request of the Ada Joint Program

Binding of Ada Office (AIPO), has investigated the problem of binding the Ada programming language
and SQL with the Structured Query Language (SQL) database language. The solution to this prob-

lcm was the specification of the SQL Ada Module Extensions (SAME), an interface that
permits an application program written in Ada to access and manipulate data controlled
by a database management system (DBMS) using SQL.

The SAME-D,::ign Committee (SAME-DC), a group of experts from government, in-
dustry, and academia, met in February in Irvine, California, and completed the descrip-
tion of the language for describing SAME application interfaces. This language is now
known as the SQL Ada Module Description Language (SAMeDL). An updated version
of the SAMeDL reference manual is scheduled to be produced during the second quarter
of 1990. The June meeting of the SAME-DC will be held in conjunction with the June
meeting of the International Standards Organization Working Group on Ada (ISO/
WG9). The current plan is to present the updated manual to the Ada/SQL subgroup of
WG9.

Recently, the Army Tactical Command and Control System (ATCCS), a S400-million,
three-year project, has committed to using the SAME and the SAMeDL. The organiza-
tion developing SIDPERS-3, the new Army personnel system, has used the manual im-
plementation of the SAME (as described in CMU/SEI-89-TR-16). Representatives from

both ATCCS and SIDPERS-3 have joined the SAME-DC.
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The Ada Joint Program Office (AJPO) has decided that a revision to the Ada language •. • ... ..
standard is required to maintain it as a standard (ANSI/MIL-STD-1815A). This revision Study and Analysis
process is commonly referred to as Ada 9X. The purpose of this project, begun in Febru- for Ada 9X
ary 1989, is to identify and evaluate potential areas for revising the Ada standard based
on the experiences of software developers and compiler implementors. This project is
providing an organizational framework to help guide revision activities.

Project staff advised the Ada 9X Project Office on irop-)s3ls submitted for the mapping/
revision effort. Reports on shared variables and fixed-point types were prepared and de-
livered to the project office. Work proceeded on the preparation of additional reports on
reuse, input/output, optimization issues, mathematical processing, real-time, and distrib-
uted systems, and on review of draft revision requirements submitted by the require-
ments team.

The project was represented at the third Distinguished Reviewer meeting at the end of
March. Distinguikhed Reviewers are a group of experts appointed by the Ada 9X Project
Office, and part of the work under the Ada 9X direct support agreement is to attend their
iceting s.

,A ."fodel So lution fi r ('3! Ironflatwn and IJlid(2t,;
iCML'/S-8ITR- 1t1 Ada & STARS Support

For information on how to order re prt., see page 27. Reports

January-March 1990
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17 Technology Transition

The Technology Transition Program is the focal point for SEt transition efforts. The

program works With other SEI programs to match problems and Solutions in the DoD

software community.

The Technology Applications Functlion prot ides a link between DoD mission-critical 0 000000
appictin J~tsan iiiiiii S1 aei isi ehology evaluation. dcvcloprnentl, Technology

and transition. The goal of thcse activ itie, I's to 1asist the efforts ol'orcai/tins toApcaon
adopt and institu ti onali/ ei enAcc % hii g th rou gli in atc hi ng the technology to an appro -
priaioe ciotxt st.ostering a c lii a e o1 aceptance tor the technology, and tailoring the
teehnolcgv for pilot installations,. Transition sitos are principally chosen for their ability
to influecec the I unher adfoption of the technology throughout a larger comimunity.

In this quarter. A e.\ppIi. at i n s stI co n tinuted to assist simnul ator program of--
i:es that are addressing tfile pi0blenis1 Of acqutirling and developing, Simulator systems by

usin: stru,:tural niodel tec hnolop>. W\itfiin the flight simulator domnain, the structural
niiodke colicpt cilnilutt1es to be tscdf on sec ral programs. including the Air Force C- 17
transport programn and tfie Nay> SHI-2 helicopter program. The use of structural models
jnos part o!tile V ASA space station atIivit\ and is being considered for wide use by

111,' r t Ic M~itral iiiicls es pi~idc, iit the clee.tronie cotibat simutlation domiain
.liirili5 this qutarter. Thei SH1.1 pinmiiii to -sork with the Air Force Electronic ('ombat
(i c, to deselon anl ecc tI iIi OnIlxit siniiilIa tor f rainessork. This frane%%ork 'A ill use
i,.e 'Irli' tunil inlloclI ;ppriiah 11 iitis( dkeifcin problems and dev'Clip Sioluition

nlhd,' lr these problemsi

ItIllic-tcrin initatise 10 ilsti[Ltinahi/e the use' of structural models, the 511 is Asork-

m1C A oh1 thc, National Sc. urns Induistrial Assiciatiiin t NSIAj Working Gniup for Smnu-
I'( tn ~ eiaji S"Cl sits)i iltr% nn Systems (,\SI/YW ) ontniak-

rig! a~ qiistion pra ic oitisieu wkith t11e strmctural moidel approach.

A iiibr 4 thec TcfinoliigsN Applications staff hosted the second rnetinig of the Allied
Standarid Avionics Architecture ('ouniTI i ASAA( t Software Task Girotip on Febrtiary
28-M\arch 2 ait the SET I.The group, ci nsistig of gov.ernient delegations from West (;er-
niany. I 'ritted Kinigdiom. France, andl the 1 nited States, niet to continue wvork on the

ASA pl]an f or the sofltwtAare rkeatftap priigrani. Th is plan is a jotint ef fort Isy the f our
gus ertuments toi develip commin aviiinics architectures anti soiftare ufevelirpmlent li fe
c cIc s, ic thi ds, anul envi rotlnrie s amntig the i nduiistrie s in the se countries.

TFechnology Applicatiiins supporteti the Air Force Air Defense Initiative Program Office
in co~nductinig a rev iew of the final ciincept dlefinition pro~posals submi-itted by five
participating contractors. Technology Applications staff reviewed the co'-rnt of' the pro-
posals, identified the software engineering issues, and noted the issues .L were not
addressed by the proposals. TIhe concept definition sttidy was aimed at setting the
boundaries of the problem anti establishing the cotnfidence to proceedl to the next step for
the project, building a demonstration radar, Technology Applications stiff also partici-
pated in the review of sttudy resifts and contractors' final study briefings. 00
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The Distribute(' Ada Real-Tinec Kernel (DARK) Projc t conclude-d devcloprneitL and e,
tablished base line version 3.01 of the Kernel softw are and documentation, available for
two targets: NIC68020) and VAX/VMS. The Kernel sof'tware, documentation, and other
DARK-related information are now available for anonymous ftp to the public, and are
also available from tho SEI in tape form; 30) copies of' version 3.0) have been sent out to
new and existing DARK users in government, indlustry, and academia. The DARK Tran-
sition Project will host a workshop on July 10-12 to discuss ". rchitecture for Real-Time
Systems.- The prirmcr goal of- this workshop is to hring together users of' re *time, em-
bedded systemus to sh: ire solutnions to cornmnon probliems, to identify future direct ion s. and
to dIiscuIss what can he done to imnprove the stt of the practice.

.~~~~~~~~ tic ..... h Affiliate Relations Function c 'ilishes and mnaintains SET relationships v. itO thf5

Affiliate Relations try and governnient oruanii/ations. t\ifiliatc Relations also negotiaes and plhees,, wvith
the cooxpe ration if the SF1A Joint Program Offlice. gove rnminent and in d ustrN resident at-liIi -
ate, at the Sid. The SF1 Education Program itiatnages acadenoc, affiliiates and s sitint:
c iciinsts tromt academia.

.Sis teen ness industry affiliates sigtned information exchange iapreeniens during this Lluar-
ter: All Sy stemis Inc.: American Itis~ititt I-or Research;, Pall Systemis. -ngiee ring Di\vi-
sion: Boeing Comtmercial Airplane Gyrou i; F-Systems, FCI Division: Fyring Inc.:
I ogicon Inc.: \lantech Services, Corporation: The Mabi x G3roup: Mectlworking Tee hut I-
oev Inc_. Ohblctive Interfktcc Systemis Inc.: Plesey Electronic Systenis, Corporaiton:1
5Th] ti brcer I aboralir% for (omputcr Science: Softssare Process Intios .itioi :
S,1 raft I11L.: anld 5' sonis Control 15'khitologe Inic.

TIhirteen new resident affl jates fromt the followkine orea iiations joined ithe SLI t111,
qu a rt er: ;evsen t rini thle Air F orce Inst it' lte of Tee hnolo-e v and one echIJ from i n ite
Sciences Corporation: Electronics Systenis Division, I nite ttes Air- F-or~ c Ccnicr;tl
Dvnai nie<-: Gutnter Air Force iase: National Seetiits Aev: n r liPtesn.
Fore eEase. Fituir resideniit afti Iixa: s co nclIutded tfI'ci r work at the SF1 d enw 11t ' L ftsIitarr
As of March 31II NO* twenty residetit aff'il jats Ascre Asorkinig at the SF-1: sits fromt in-
dtistrv and fitujrteen from the services and govrmerint aeenJCts .

Mein be rs of- Al Ii iiate RelIat ions con duected SF1 Visitors Lt\ sotn Fe bruars 1s. lThis evsen
ks held Lluarterlv to acc~oniniodate the increasing requests I for svisits tot the SF1. Is emits
representatives from nine companies and tsvi government (ireani,.'ationis attended. Thec
next twit Visitors Days are scheduled f-or May 17. 1991) and August 23. 1 ')h0 Visitors
nitist contact Affiliate Relations to register for Visitors Days: walk-ins are not1 aCCepted.

In this quarter, Affiliate Relations began planning for the 11)()0 SF1 .\ffi hates Svnpo-
siumn, to be held SepteniK i 11-13, 199(1, in Pittsbt. gh. The svm11posiunu1 will hl"Iilit
both the state of'softw.are enigimieering technology and the state of software engineering
prac tree.
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The Empirical Methods Function supports transition management of SF1 technology 0 0 * 0 0 0 0...

projects by providing market research methods and materials, conducting surveys, and Empirical Methods
ev~aluating events or validating products of SF1 projects.

Fnmpirical Methods staff reported thle results of the first phase of a two-phased study of
1'S. softw are capacity to Air Force Systems Command (AFSC). The SEI is collaborat-
!11L v ;h FsI) and MIITRE*- in assessing the nation's capacity to produce software for the
001,l11 In h fir~t phase' of the study, 100 industry and Air Force executives were asked
to rate the relative imiportance of factors that contribute to failure to meet schedules and
budgets lor softmare dc\ elopmicit contracts. The executives listed these factors as the
ten 110n Clo\ NcUI I adJC,1IItC rey uircmients, specification, changes itt requirements, short-

,icc ot tcm, cilepieer>. Jhortaces of software managers, shortages of qtualified projcct
[II er.Nhortiocs of -)ft%,arc crici neers. fixed-price contracts, inadekluate conmuntca-

lo!,I in tci ut ra! un instiltfi, icut expenrice as a team, and ,hortages tofappl ica-
!11 JOn 13n experts. Lr n p i cal W Ict ho ds ,uaff also re ported on readily available data

,rI ul0 101' Vi or \da Not IC t ' arc e% x h in demnand for pIost-deployment software sup-
porP11S . anid Labor supi, for Al't-saro aod systemis development.

I 11;ITI \1 C't l Staft odu ic a telphonec surver concerning the economics of Ada
T 1'01 Ln'hx ir\c\(,,d inc[ukd ':rmor tc-hnical and management staff' of 5(0 conipa-

!lLI 111Tiin 1-4 app1 atioii area>. A report that sunmnarizes the results of the survey
[! io M;11 refnt S I-I C ht trt i d% andl doctuient %ICCR industry decisions to

'fI'Ii 1'1 orJ 10111 if]l~ii app[ ic~tion domtains. Thle report is scheduled
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CERT Coordination Center

The Computer Emergency Response Team Coordination Center (CERT/CC) supple-

ments existing mechanisms by which informally organized experts deal with and prevent

computer emergencies. The CERT/CC at the SEI supports two different communities:

Internet users and dcx elopers of technology that is available on the network, such as

Usix and networking software. The CERT/CC provides a dependable 24-hour point of

contact for security issues and allows rapid communication during emergencies. It also

raises constituents' awareness of security issues and assists individual organizations in

improving the security of their systems. Finally, the CERT/CC maintains a highly secure

repository of information for team members and cultivates close ties with researchers in

the area of trusted systems to improve the security of existing systems.

Since its inception in 1988, the CERT/CC has responded to a continuous stream of re-

ported security incidents. These include reports of intrusions, worms, and viruses as well

as reports of vulnerabilities and suggested fixes for problems. In handling these prob-

lems, the CERT/CC issues advisories to the Internet community to warn them of prob-

lems and inform them of preventive techniques. In cases where vulnerabilities exist, the

('R'I/C( works v ith software vendors and the technical community in analyzing and

resolving the problems.

Dunng the fiist quarter of 1990, the CERT/CC worked with the Internet Engineering ° ° °  °  ° °  °

Task Force (IETFI to initiate a separate IETF security working area. A working group
dealing with Internet security policy wvas initiated. This working group will produce rec.-
ommenlations for network security policy and will present those recommendations to
the Internet Activities Board.

('FRT project members organized a second IETF working group focused on producing a
securiy handbook for use by Internet-connected site and system administrators. The
handbook %, ill provide guidance on policy, administrative. an( technical issues to sup-
po(rt administrators' efforts to improve the se'_ity of their systems.

The CERT project members also established an online repository of computer security
infi)rmation. This repository includes listings of all ('FRT advisories and Federal Infor-
mation Processing Standards Publications from the National Institute of Standards and
i echnology. More than 300 requests for information have already been processed.

The ('ERT/CC produced a draft charter and called a membership meeting of the CERT
system, a federation of organizations working together to improve the security of their
systems. Formalizing the relationship among the organizations will allow closer coopera-
tion of group members and will also provide a mechanism for expanding group member-
ship. 0,
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CERT project members completed planning for and recently announced the Second In-
vitational Workshop on Computer Security Incident Response, scheduled for June. This
workshop will focus on new ideas and models in the area of incident handling as well as
lessons learned. The workshop will focus on three broad sets of issues: managerial issues,
threats and vulnerabilities, and communication issues. More than 40 speakers, each active
in responding to and preventing computer security incidents, will present their work and
will interact with session attendees.
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