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Motivation Motivation –– SoftwareSoftware--
Intensive Systems Intensive Systems 
EngineeringEngineering

More and more, systems are 
becoming software intensive, 
containing millions of lines of code!

People have to work in 
teams to produce many 
kinds of products – one 
person cannot do it 
alone in most cases!



The Systems We BuildThe Systems We Build
BusinessBusiness--CriticalCritical

FinancialFinancial
InfrastructureInfrastructure

MissionMission--CriticalCritical
BusinessBusiness--CriticalCritical
DomainDomain--SpecificSpecific

SafetySafety--CriticalCritical
Lives are at stake!Lives are at stake!

More and 
more, 
failure is 
NOT an 
option!

Why Systems Engineering?



The Systems Engineering The Systems Engineering 
JobJob

Produce quality Produce quality 
productproduct
Contain costsContain costs
Complete on timeComplete on time

Budget Schedule
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We Will Discuss 2 Worlds We Will Discuss 2 Worlds 
of Approachesof Approaches

Video Video –– DoD/Lockheed Martin DoD/Lockheed Martin –– Focus on Aircraft Focus on Aircraft 
and other Large Systemsand other Large Systems
Video Video -- Microsoft Microsoft –– Focus on Personal and Focus on Personal and 
Enterprise Systems (The Future PC)Enterprise Systems (The Future PC)

What is the impact of Computer 
Language selection?



We Will Present Multiple We Will Present Multiple 
PerspectivesPerspectives

Department of DefenseDepartment of Defense
OutsourcingOutsourcing
Learning FederationLearning Federation
MicrosoftMicrosoft

What is the impact of Computer 
Language selection?



We Will Discuss 2 Worlds We Will Discuss 2 Worlds 
of Approachesof Approaches

Department of Defense Department of Defense –– Focus Focus 
on Aircraft and other Large on Aircraft and other Large 
SystemsSystems
Microsoft Microsoft –– Focus on Personal and Enterprise Focus on Personal and Enterprise 
SystemsSystems

What is the impact of Computer 
Language selection?



Aircraft RequirementsAircraft Requirements

Aircraft
SW Direction

Assessments SEI SW CMM

DOD STDS

FAA
DO-178B

Multiple
Customers
In Multiple
Countries

ISO 9001

Safety Critical
Software

Process Guide

Software
Products

•Safe / Reliable
•Low Risk
•Maintainable
•Modular
•Reusable
•Cost Effective
•Mission-Critical

•SPP/SDP
•CoRE
•ADARTs
•SPARK
•MC/DC Test
•Template Based
•Training
•Metrics

IEEE 12207 Aero Corporate



Capability MaturityCapability Maturity
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Software Intensive Software Intensive 
SystemsSystems
DUSD(S&T) responsible forDUSD(S&T) responsible for
Software Intensive Systems Software Intensive Systems -- Mar 99  Mar 99  

Established:Established:

Software Intensive Systems Directorate Software Intensive Systems Directorate 

Software Intensive Systems Steering GroupSoftware Intensive Systems Steering Group

Defense Software CollaboratorsDefense Software Collaborators



SIS Strategy:

Policy

Collaboration

Education and 
Training

Science and 
Technology

SIS activities are focused
on recent Defense 
Science Board 
Recommendations.

DoDDoD’’s Software Intensives Software Intensive
Systems StrategySystems Strategy



Stress software process and past performance  Stress software process and past performance  

Institutionalize independent expert program Institutionalize independent expert program 
reviewsreviews

Improve software skills of acquisition and program Improve software skills of acquisition and program 
managementmanagement

Collect, disseminate and employ best practicesCollect, disseminate and employ best practices

Restructure contract incentivesRestructure contract incentives

Strengthen the technology baseStrengthen the technology base

Defense Science Board Defense Science Board 
RecommendationsRecommendations



Established to provide a single model framework for Established to provide a single model framework for 
engineering process improvementengineering process improvement

Incorporates critical engineering principles by integrating Incorporates critical engineering principles by integrating 
systems and software engineeringsystems and software engineering

Oct 99 Oct 99 -- Compliance with maturity level 3 required for all DoD Compliance with maturity level 3 required for all DoD 
contractorscontractors

Capability Maturity Model Capability Maturity Model 
Integration (CMMI)Integration (CMMI)



ContextContext

Maturity is Maturity is 
about about ……

PeoplePeople
Following Following 
a a 
disciplined disciplined 
processprocess
To create To create 
softwaresoftware--
intensive intensive 
productsproducts



People are People are ……
Members of a TeamMembers of a Team
Assigned one or more leadership/management Assigned one or more leadership/management 
rolesroles

Team LeaderTeam Leader
Development ManagerDevelopment Manager
Planning ManagerPlanning Manager
Quality/Process ManagerQuality/Process Manager
Support ManagerSupport Manager

Each role has a set of specific responsibilitiesEach role has a set of specific responsibilities
These responsibilities vary from process to These responsibilities vary from process to 
processprocess
Recurring responsibilities, which are repeated Recurring responsibilities, which are repeated 
in all processes, also existin all processes, also exist



The Process is The Process is ……
A set of activities for  producing A set of activities for  producing 
a product or set of productsa product or set of products
Processes may also contain Processes may also contain 
other processesother processes
Each process has at least Each process has at least ––

An entry criteriaAn entry criteria
A set of activities or A set of activities or 
processes to followprocesses to follow
A set of products to be A set of products to be 
consumedconsumed
A set of products to be A set of products to be 
created or modifiedcreated or modified
An owner (who can change An owner (who can change 
it), a controller (who runs it)it), a controller (who runs it)
An exit criteriaAn exit criteria



The Products are The Products are ……
Software (in the Software (in the 
context of Software context of Software 
Engineering)Engineering)

Code (obviously)Code (obviously)
DocumentsDocuments
DataData

HardwareHardware
Created by peopleCreated by people
Used by peopleUsed by people



We Will Discuss 2 Worlds We Will Discuss 2 Worlds 
of Approachesof Approaches

Department of Defense Department of Defense –– Focus on Aircraft and Focus on Aircraft and 
other Large Systemsother Large Systems

Microsoft Microsoft –– Focus on Personal Focus on Personal 
and Enterprise Systemsand Enterprise Systems

What is the impact of Computer 
Language selection?



Microsoft RequirementsMicrosoft Requirements

PartnersPartners

FocusFocus
GroupsGroups

EventsEvents

InternetInternetCustomers Customers 
and and 

CommunityCommunity
With Dr. WatsonWith Dr. Watson

Fixes, patches, Fixes, patches, 
updates, etc.updates, etc.Microsoft Microsoft 

UpdateUpdate

Problems, Problems, 
crashes, crashes, 

annoyancesannoyances



TodayToday’’s Business Environments Business Environment

Places increasing Places increasing 
demands on IT demands on IT 
organizationsorganizations

Rapid changeRapid change
Financial Financial 
constraintsconstraints
Global Global 
interconnectivityinterconnectivity
Expanding needsExpanding needs
Greater variety of Greater variety of 
stakeholdersstakeholders

MSF 3 is:MSF 3 is:
An adaptable An adaptable 
approachapproach
For successfully For successfully 
delivering delivering 
technology technology 
solutions fastersolutions faster
With fewer peopleWith fewer people
With less riskWith less risk
While producing While producing 
higher quality higher quality 
resultsresults



MSF 3MSF 3
MSF is:MSF is:

A deliberate and disciplined A deliberate and disciplined 
approach to technology approach to technology 
projectsprojects
Based on:Based on:

Microsoft internal Microsoft internal 
practicespractices
Experiences of Experiences of 
Microsoft Services Microsoft Services 
working with customers working with customers 
and partnersand partners
Industry best practicesIndustry best practices

ObjectivesObjectives
Address the most common Address the most common 
causes of technology causes of technology 
project failureproject failure
Improve success ratesImprove success rates
Improve solution qualityImprove solution quality
Improve the business Improve the business 
impactimpact

MSF DescribesMSF Describes
How to align business How to align business 
and technology goalsand technology goals
How to establish clear How to establish clear 
project goals, roles, and project goals, roles, and 
responsibilitiesresponsibilities
How to implement an How to implement an 
iterative, milestoneiterative, milestone--driven driven 
processprocess
How to manage risk How to manage risk 
proactivelyproactively
How to respond to How to respond to 
change effectivelychange effectively

5 Primary Topic Areas5 Primary Topic Areas
Team ModelTeam Model
Process ModelProcess Model
Project Management Project Management 
DisciplineDiscipline
Risk ManagementRisk Management
Readiness Management Readiness Management 
DisciplineDiscipline



Microsoft Solutions Framework and Microsoft Solutions Framework and 
Trustworthy ComputingTrustworthy Computing

Disciplined approach to Disciplined approach to 
creating products creating products 
based on Microsoft based on Microsoft 
technologies involving:technologies involving:

Defined set of Defined set of 
principlesprinciples
ModelsModels
GuidelinesGuidelines
Proven best Proven best 
practicespractices

MSF is a FrameworkMSF is a Framework
Flexible and Flexible and 
scalable scalable –– not a not a 
prescriptive prescriptive 
methodology or methodology or 
processprocess
Provides guidanceProvides guidance
Oriented to the IT Oriented to the IT 
domaindomain

MSF FoundationMSF Foundation
Open communicationOpen communication
Concise, shared visionConcise, shared vision
Empower team membersEmpower team members
Clear accountability, Clear accountability, 
shared responsibilityshared responsibility
Focus on delivering Focus on delivering 
business valuebusiness value
Stay agile, expect changeStay agile, expect change
Invest in qualityInvest in quality
Learn from all Learn from all 
experiencesexperiences



MSF (continued)MSF (continued)
MSF Process ModelMSF Process Model

Flexible, based on Flexible, based on 
phases and milestonesphases and milestones

Phases Phases –– periods periods 
of time in which of time in which 
certain activities certain activities 
produce produce 
deliverablesdeliverables
Milestones Milestones ––
review and review and 
synchronization synchronization 
pointspoints

Allows response to Allows response to 
customer requests and customer requests and 
changes to a product changes to a product 
in midcoursein midcourse
Allows delivery of key Allows delivery of key 
portions of a product portions of a product 
faster, moving less faster, moving less 
critical functions to critical functions to 
later releaseslater releases



MSF (continued)MSF (continued)

MSF Team ModelMSF Team Model
Program Management Program Management ––
deliver within project deliver within project 
constraintsconstraints
Development Development –– deliver to deliver to 
product specificationsproduct specifications
Test Test –– Release after Release after 
addressing all issuesaddressing all issues
Release Management Release Management ––
Smooth deployment and Smooth deployment and 
Ongoing ManagementOngoing Management
User Experience User Experience ––
Enhance user Enhance user 
performanceperformance
Product Management Product Management ––
See to customer See to customer 
satisfactionsatisfaction



MSF (concluded)MSF (concluded)
MSF DisciplinesMSF Disciplines

Project Management Project Management -- Aligned Aligned 
with the major project with the major project 
management bodies of management bodies of 
knowledge with the domain of knowledge with the domain of 
technologytechnology--oriented projectsoriented projects

Project Management Project Management 
InstituteInstitute
International Project International Project 
Management AssociationManagement Association
Prince2 (Projects in Prince2 (Projects in 
Controlled Environments)Controlled Environments)

Risk Management Risk Management –– 66--step risk step risk 
management process management process 
integrated into both the Team integrated into both the Team 
and Process Modelsand Process Models
Readiness Management Readiness Management ––
Measures the current versus Measures the current versus 
the desired state of knowledge, the desired state of knowledge, 
skills, and abilities of the skills, and abilities of the 
people in an organizationpeople in an organization

MSF integrates with MSF integrates with 
MicrosoftMicrosoft’’s Trustworthy s Trustworthy 
Computing InitiativeComputing Initiative

A collaboration between A collaboration between 
Microsoft, its customers, its Microsoft, its customers, its 
business partners, its business partners, its 
suppliers, and government suppliers, and government 
agencies, such as the NSAagencies, such as the NSA
Includes, but is not limited Includes, but is not limited 
to:to:

A proactive securityA proactive security--
oriented development oriented development 
processprocess
Several best practices Several best practices 
in writing secure codein writing secure code
Threat modelingThreat modeling
Testing with security in Testing with security in 
mindmind
Reviewing code with Reviewing code with 
security in mindsecurity in mind
Addressing privacy Addressing privacy 
concerns in codingconcerns in coding



Trustworthy ComputingTrustworthy Computing
Resilient to attackResilient to attack
Protects confidentiality, integrity, and Protects confidentiality, integrity, and 
availability of data and systemavailability of data and system

SecuritySecurity

PrivacyPrivacy

ReliabilityReliability

BusinessBusiness
IntegrityIntegrity

Individuals control personal dataIndividuals control personal data
Products and online services adhere to Products and online services adhere to 
fair information principlesfair information principles

DependableDependable
Available when needed and performs at Available when needed and performs at 
expected levelsexpected levels

Responsive and responsible handling of Responsive and responsible handling of 
customer product and service issuescustomer product and service issues



What is the MOF?What is the MOF?
The Microsoft Operations Framework The Microsoft Operations Framework 
(MOF) defines (MOF) defines ……

Proven team structuresProven team structures
Operational processesOperational processes
Best IT practicesBest IT practices

Goals are to Improve Goals are to Improve ……
Efficiency of IT organizationsEfficiency of IT organizations
Quality of IT operationsQuality of IT operations

Core ComponentsCore Components
Team ModelTeam Model
Process ModelProcess Model
Risk Management DisciplineRisk Management Discipline



The MSF and the MOFThe MSF and the MOF



MOF Core GuidanceMOF Core Guidance



Some Available Solution Some Available Solution 
AcceleratorsAccelerators

Business Desktop DeploymentBusiness Desktop Deployment
Enterprise MessagingEnterprise Messaging
Internet Data CenterInternet Data Center
Service Monitoring and ControlService Monitoring and Control
Domain Server Consolidation and Domain Server Consolidation and 
MigrationMigration
Patch Management (several versions)Patch Management (several versions)
Windows Server DeploymentWindows Server Deployment



MOF and ITILMOF and ITIL
MOF aligns and builds on the IT MOF aligns and builds on the IT 
service management practices service management practices 
documented in the IT Infrastructure documented in the IT Infrastructure 
Library (ITIL) maintained by the United Library (ITIL) maintained by the United 
KingdomKingdom’’s Office of Government s Office of Government 
Commerce (OGC)Commerce (OGC)

OGC is a U.K. government executive OGC is a U.K. government executive 
agencyagency
Charter: develop bestCharter: develop best--practice advice practice advice 
and guidance on the use of IT in service and guidance on the use of IT in service 
management and operationsmanagement and operations
Microsoft has been involved in the ITIL Microsoft has been involved in the ITIL 
community since 1999community since 1999



MOF and ITIL (concluded)MOF and ITIL (concluded)



MOF Models MOF Models –– Team Model with Role Team Model with Role 
ClustersClusters



MOF Process ModelMOF Process Model



MOF Process Model with Service MOF Process Model with Service 
Management Functions (SMFs)Management Functions (SMFs)



Aligning Team Model Role Clusters Aligning Team Model Role Clusters 
with the Process Modelwith the Process Model



Risk Management ProcessRisk Management Process



The Next GenerationThe Next Generation
MSF is advancingMSF is advancing

With Visual Studio 2005, we are starting With Visual Studio 2005, we are starting 
to see MSF Version 4 emergeto see MSF Version 4 emerge
MSF Version 4 supports both Agile and MSF Version 4 supports both Agile and 
CMM/CMMI MethodologiesCMM/CMMI Methodologies

MOF is advancing as wellMOF is advancing as well
Classic DoD and Microsoft Classic DoD and Microsoft 
Approaches are merging!Approaches are merging!
People are seeing multiple People are seeing multiple 
perspectives perspectives ……



We Will Present Multiple We Will Present Multiple 
PerspectivesPerspectives

Department of DefenseDepartment of Defense
OutsourcingOutsourcing
Learning FederationLearning Federation
MicrosoftMicrosoft

What is the impact of Computer 
Language selection?



DoD PerspectiveDoD Perspective

Briefing Briefing -- Undersecretary of Defense for Science Undersecretary of Defense for Science 
and Technology Briefing (2001)and Technology Briefing (2001)
Documents Documents -- DoDDoD

The Road AheadThe Road Ahead
DoD Directive 5000.1DoD Directive 5000.1



Outsourcing PerspectiveOutsourcing Perspective

Video Video -- Building Airplanes in the SkyBuilding Airplanes in the Sky
Briefing Briefing –– A View of OutsourcingA View of Outsourcing



Learning Federation Learning Federation 
PerspectivePerspective

Briefing Briefing -- What is the Learning Federation?What is the Learning Federation?
Briefing Briefing -- Roadmaps for the FutureRoadmaps for the Future
Briefing and Videos on iCampusBriefing and Videos on iCampus

Briefing Briefing –– MIT iCampusMIT iCampus
Video Video –– PREPPREP
Video Video -- InkBoardsInkBoards



Microsoft PerspectiveMicrosoft Perspective

BriefingsBriefings
Research Faculty Summit 2003Research Faculty Summit 2003
Executive Summit 2003Executive Summit 2003
Government Leaders Summit 2003Government Leaders Summit 2003
Industry Analyst Summit 2003Industry Analyst Summit 2003
WinHEC 2003WinHEC 2003
CES 2003CES 2003

VideosVideos
VS.NET Academic Case StudyVS.NET Academic Case Study
Newport News ShipbuildingNewport News Shipbuilding
.NET Mobility.NET Mobility
Smart ClientSmart Client
South Africa Digital DivideSouth Africa Digital Divide

Briefings 
(Speeches) 
by Bill Gates



ClosingClosing



New World OrderNew World Order

Our society depends on software 
for its day-to-day existence, and 
the failure of software systems is 
increasingly becoming 
intolerable.

Software Engineering is entering universities 
around the world, becoming a necessary 
component of an education in computer science 
and information technology.

Universities such as MIT, Carnegie Mellon 
University, and Stanford have had software 
engineering programs

Computing Curriculum 2001 of the Association 
for Computing Machinery’s Special Interest 
Group in Computer Science Education contains 
Software Engineering Knowledge Units and 
Software Engineering 2004 has been released

Software Engineering program accreditation 
by the Accreditation Board for Engineering and 
Technology (ABET) began in the Fall of 2002

Systems Engineering is coming! USC (TRW), 
UMR (Boeing), SPSU (Lockheed), UHCL 
(NASA)



Link to the User New Ideas, Knowledge

High Risk, High Payoff

Innovation, Transition

Maximum National
Payoff

Research Labs Universities
DARPA, Microsoft Research, 
and other Funding Sources Industries

Expanded Resource Base

InteragencyInteragency

Coalition Capability

International

All Science & Technology All Science & Technology 
Efforts Require PartnershipsEfforts Require Partnerships



Questions?


