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Outline
• Motivation
• The MBASE Process Framework

– Model-Based (System) Architecting and 
Software Engineering

– E-Commerce SAIV example
• The SAIV Process Model

– Usage experience
• Conclusions
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Is This A Problem?

• The clients want this system on a 
ridiculously short schedule

• And they aren’t even willing to commit 
on just exactly what they want
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Is This A Problem?
• The clients want this system on a 

ridiculously short schedule
• And they aren’t even willing to commit on 

just exactly what they want
Usually, it leads to a Death March, but...

• Usually, it’s an opportunity to succeed via 
the SAIV process model
– Schedule As Independent Variable
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Success Models Drive Other Model Choices

Success 
Model

Key Stake-
holders

Key Property 
Models

Process 
Model

Product 
Model

Demo agent-based E-
commerce system at 
COMDEX in 9 months
Entrepreneurs, venture 
capitalists, customers

Schedule estimation

Schedule-As-Independent 
Variable (SAIV)

Domain constrained by 
schedule; architected for 
ease in dropping features 
to meet schedule

Safe air traffic 
control system

Controllers, Govt. 
agencies, developers

Safety models

Initial spiral to risk-manage 
COTS, etc.; Final waterfall 
to verify safety provisions

Architected for fault 
tolerance, ease of 
safety verification
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MBASE Electronic Process Guide (1)
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MBASE Electronic Process Guide (2)
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The SAIV Process Model
1. Shared vision and expectations management
2. Feature prioritization
3. Schedule range estimation
4. Architecture and core capabilities 

determination
5. Incremental development
6. Change and progress monitoring and control
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Shared Vision, Expectations 
Management, and Feature Prioritization

• Use stakeholder win-win approach
• Developer win condition: Don’t overrun 

fixed 9-month schedule
• Clients’ win conditions: 24 months’ 

worth of features
• Win-Win negotiation

– Which features are most critical?
– COCOMO II: How many features can be built 

within a 9-month schedule?
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COCOMO II Estimate Ranges

Feasibility

Concept of
Operation

Rqts.
Spec.

Plans
and

Rqts.

Product
Design

Product
Design
Spec.

Detail
Design
Spec.

Detail
Design

Devel.
and Test

Accepted
Software

Phases and Milestones

Relative
Cost Range x

4x

2x

1.25x

1.5x

0.25x

0.5x Applications
Composition

(3 parameters)

Early Design
(13 parameters)

Post-Architecture
(23 parameters)0.67x

0.8x

90% confidence limits:
- Pessimistic

- Optimistic
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Basic application functions

Main application functions

Humanized I/O

Secondary application functions

Animated graphics

Tertiary Application Functions

Natural speech input

Availability of 
delivery by time T

Investment High-payoff Diminishing returns

T=12 mo.

T=6 mo.

90% 50%

90% 50%
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Core Capability Incremental Development, 
and Coping with Rapid Change

• Core capability not just top-priority features
– Useful end-to-end capability
– Architected for ease of adding, dropping marginal 

features

• Worst case: Deliver core capability in 9 
months, with some extra effort

• Most likely case: Finish core capability in 6-7 
months
– Add next-priority features

• Cope with change by monitoring progress
– Renegotiate plans as appropriate
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SAIV Experience I: USC Digital 
Library Projects

• Life Cycle Architecture package in fixed 12 
weeks
– Compatible operational concept, prototypes, 

requirements, architecture, plans, feasibility rationale

• Initial Operational Capability in 12 weeks
– Including 2-week cold-turkey transition

• Successful on 17 of 19 projects
– Failure 1: too-ambitious core capability

• Cover 3 image repositories at once
– Failure 2: team disbanded

• Graduation, summer job pressures
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Rapid ValueTM Project Approach
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Are we ready for the next step?

Iteration
Scope, Listening, Delivery focus

Ide
nti

fy 
Syst

em
 A

cto
rs

Doc
um

en
t B

usi
ne

ss 
Proc

ess
es

Gen
era

te 
Use 

Case
s

Defi
ne

 ba
sic

 de
ve

lop
men

t st
rat

eg
ies

Obje
ct 

Dom
ain

 M
od

eli
ng

Deta
ile

d O
bje

ct 
Desi

gn
, L

og
ica

l D
ata

 M
od

el

Obje
ct 

Int
era

cti
on

s, S
yst

em
 Serv

ice
s

Poli
sh 

Desi
gn

, B
uil

d P
lan

Buil
d 1

Buil
d 2

Stab
iliz

ati
on

 Buil
d

Rele
ase

 to
 Test

Beta
 Prog

ram
Pilo

t P
rog

ram
Prod

uc
tio

n
• 16-24 week fixed schedule

LA SPIN 
Copyright © 2001 C-bridge



4/4/01 ©USC-CSE 17

University of Southern California
Center for Software EngineeringC S E

USC

Conclusions: SAIV Critical Success Factors
• Working with stakeholders in advance to achieve a 

shared product vision and realistic expectations; 
• Getting clients to develop and maintain prioritized 

requirements;
• Scoping the core capability to fit within the high-

payoff segment of the application’s production 
function for the given schedule;

• Architecting the system for ease of adding and 
dropping features;

• Disciplined progress monitoring and corrective action 
to counter schedule threats

• Also works for Cost as Independent Variable 
– And “Cost, Schedule, Quality: Pick All Three”
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