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Abstract

We make models to facilitate decision making. These decisions range from
business decisions, such as Service Level Agreements, to requirements, and to
detailed design decisions. The space of decisions is huge and heterogeneous.
The proposed modeling approach is to use multiple small and simple models. In
this paper we discuss how to reason by means of multiple models.
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Purpose of Modeling

facts from investigation

measurements

assumptions

uncertainties

unknowns

errors

modeling

analysis

results
decision
making

accuracy

working range

credibility

risk

customer satisfaction

time, cost, effort

profit margin

How to use multiple models to facilitate decisions?

How to get from many fragments to integral insight?

How many models do we need?

At what quality and complexity levels ?

specification

verification

decisions
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Graph of Decisions and Models
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Example Graph for Web Shop

life cycle context

systemusage context
enterprise&users black box view design

a

i

d

m

legend

assumption

input e.g.

measurement

decision

model

customer
interest

customer
behavior

financial

personnel

running 
cost

maintenance
effort

initial cost

load

throughput

response 
time

CPU load

network 
load

storage 
capacity

transactions

picture 
cacheinformation

transaction
speed

transaction
CPU

access time

overhead

market share

market
penetration

margin

SLA
resource

dimensionsing

salary

service
cost

work
flow

changes

#products

CPU 
budget

memory 
budget

elapsed 

time 

budget

Modeling and Analysis: Reasoning Approach
4 Gerrit Muller

version: 1.0
August 16, 2025

MAREgraphWebShop



Relations: Decisions, Models, Inputs and Assumptions
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Reasoning Approach

1. Explore usage context, life cycle context and system

t3. Make main Threads-of-

Reasoning SMART

t2. Determine main Threads-

of-Reasoning

t4. Identify "hottest" issues

b2b. Investigate facts

b2a. "Play" with models

b2c. Identify assumptions

top-down bottom-up

6. Capture overview, results and decisions

learn

7. Iterate and validate

all steps time-boxed between 1 hour and a few days
early in

project

later in

project

t5. Model hottest,

non-obvious, issues

b3. Model significant,

non-obvious, issues
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Frequency of Assumptions, Decisions and Modeling
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Life Cycle of Models
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understanding exploration optimization verification

try out

models m mm
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abandoned

abandoned

m

m

archived

not maintained

simple and small

models

substantial models

m

? ? most try out models never

leave the desk or computer

of the architect!

archived

not maintained

archived

not maintained

re-used in

next project

re-used in

next project

re-used in

next project

re-used in

next project

re-used in

next project

re-used in

next project

many small and simple models

are used only once;

some are re-used in next projects

substantial models capture core domain know how;

they evolve often from project to project.

creation and evolution of intellectual property assets

re-use

re-use
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Examples of Life Cycle of Models

understanding exploration optimization verification
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