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The answer to rising requirements in SW Engineering

in the 1990s: Multiplying manpower locally
Currently: Offshore Outsourcing

In the future: Highly efficient teams because of
strongly improved SW Engineering
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Sample Calculation for the Team Size

Project Size = 1 Man-Year

1 Developer -> 1 year development time
2 Developers -> 14 year development time
12 Developers -> 1 month development time
240 Developers -> 1 day development time
1920 Developers -> 1 hour development time

That would mean a team with 1920 developers in Bangalore, working
suitable to CMM Level 5, would implement this project within 1 hour.

Source: Tom DeMarco
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The answer to the
high cost country Europe (and UK)

Effort old method

When complexity increases, current

methods will be more and more

inefficient until the time comes that a

new and more efficient approach

new method must be used. The implementation

1. Workplace phase of a new method will generate
a higher level of effort before an

efficiency increase can be detected.
------------ " . The main question is: when will the
: : pay-back phase be reached.

new method
further workplaces

v

Complexity
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Basic Conditions

Requirements
Engineering SW—PI’OCGSS
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SW Architecture
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Source: I-Logix
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HW-SW Analogy through state oriented system implementation
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Advantage: SW Abstraction is closer to the HW reality
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state chart diagram basic syntax

A T1 (int r) [r<0] / f(r)

eyt |
M
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do/act(a,y,z) \_‘
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defer/el,e2

. e3/p(x,y),q(2)>,

internal transition
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Synchronous Run-Time Architecture

Time driven
m Disadvantage: Badly optimized run-time
m Disadvantage: Run-Time is not self-adapting
I m Advantage: low RAM Usage
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Main usage in simple systems with direct controlled sensors and actuators
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Asynchronous Run-Time Architecture

Data Flow Driven
m Advantage: Run-Time optimized
B Advantage: Follows time requirements
m Disadvantage : Increased RAM Usage
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Main usage in systems with intelligent sensors and actuators
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State chart Hierarchical Decomposition
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Design system architecture (1)
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Scenarios and Sequence Diagrams
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Software Development Process (V-Model)

With UML
Requirements Unified Modeling Language System
Captureing Acceptance
and MDD
Model Driven Development
Requirements (Sub-)System

Integration & Test

Module
Integration & Test

Unit Test
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Impl Unit

Exe

Requirements Analysis (2)
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Specifies the behavior as perceived by the user(s) and the message flow between the
users and the use case (=> use case scenarios).
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System Functional Analysis :
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Define ports and interfaces
of BB system model.
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Definition of Black-Box State-Based Behavior
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Model

Execution

d Sequence Diagram

Compare
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Animated Black-Box Statechart Diagram
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System Simulation, Execution & Animation

| |
information.

Simulate to verify that model is correct
Reduces errors & therefore reduces development cost

Virtual prototype / Panel graphics support
Ideal communications aid for design reviews and to share
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Define system architecture. |

' sfandBeader ot SecSyst i

= i o Gt B
B e ngerPrnt ) visd
Y H CheckSecurCard(]vaid
SubS ' m‘mmﬂ_gec Syst | EDsptuthertF mhei)vond
Fort_FPScannar
Integr =
S CheckFingarPnt()void
B roqOpon) void
Impl Unit
Exe ArchitecturalDesignPkg
\ L
1 its st:SecSyst B
1 jtsCardReat & 1 «FhysicalSubsystem:s
SubSysti

1  «Physical Subsystems
SubSyst2

1 itsFPScanner

1 «Physical Subsystems
SubSyst3

are also called LRU: Line Replaceable Unit
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Allocation of OpCons and Identification of Interfaces
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Completion of system architecture.
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Design behavior with UML -
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Model Execution and Sequence Diagram Compare
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Animated Black-Box Statechart Diagram

Embedded UML Studio® wier soweeross

Rhapsody® UML Tool (-Logix)
Rhapsody® Code Generation (i-Logix)

Embedded UML RXF (Ww’llertSoftwareTuols)

(Embedded UML Realtime eXecution Framework)

OSAL (Willert Software Tools)

(Operating System Abstraction Layer)

Keil™ RTX ARM Embedded OO0 RTX
(Willert Software Tools)
(RealView Real-Time Library) (Embedcedlabiectioriented

E RealTime eXecution System)

Keil™ pVision (C/C++ Compiler)
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Der Schlussel zu mehr Produktivitat und
besserer Qualitat!
m  durch rationale MaBnahmen wie I1SO 9000, CMM, SPICE, V-
Model ...
B durch bessere Tools zur Automatisierung von Arbeitsablaufen
B durch bessere Methoden und Notationen (OOP; UML)
]

Dazu sagt Peter Molzberger:

»,Neurotische Software-Entwickler produzieren neurotische Software
trotz CMM Level 5*

(Dr. Ing. Peter Molzberger war Professor fiir Informatik
an der Universitdt der Bundeswehr in Neubiberg bei Miinchen er starb 2003 )
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