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The Agenda for Today

1. Some basic concepts and their definitions

2. Front End  view of 15288

3. The most important processes 

4. Summary 
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Some Basic Concepts

• System

• System of Interest 

• Systems of Systems

• Systems Engineering

• The System Life Cycle and Decision Gates

• Systems Engineering Processes

•….
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System

System:

“A combination of interacting elements organized to achieve one or 
more stated purposes” (ISO/IEC 15288)

“Systems are man-made, created and utilized to provide services in defined
environments for the benefit of users and other stakeholders. These systems
may be configured with one or more of the following: hardware, software,
humans, processes, procedures, facilities, and naturally occurring entities.”
(ISO/IEC 15288)



© Front End AB

Example of a System 
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Systems Engineering
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“Systems Engineering is an interdisciplinary
approach and means to enable the realization of 
successful systems”. (INCOSE)
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The System Life Cycle

Development Production Utilization/
Support   RetirementConcept

Why do we need the system life cycle? 

• Control of system evolution!
• Explicit decisions at important life cycle stages!
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Systems Engineering Process
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• ”A set of interrelated or interacting activities which
transforms inputs into outputs” (INCOSE Handbook
v. 3.2)

• ”The result (output) has to be of explicit value (for the customer, 
user,..)”
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Agreement Processes

Enterprise Processes
Project Processes

Technical Processes

ISO/IEC 15288 Systems Engineering Life 
Cycle Processes

Planning Assessment Control 

Decision-
making 

Risk
Management 

Configuration
Management 

Information
Management 

Stakeholder
Requirements

Definition 

Requirements
Analysis 

Architectural
Design 

Implementation Integration

Verification Transition Validation

Operation Maintenance

Disposal

Enterprise
Environment
Management

Investment
Management

System Life
Cycle Processes

Management

Resource
Management

Quality
Management

Acquisition

Supply
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Processes: 

Systems Engineering Processes and the System Life Cycle, 
The Front End Way

Development Production Utilization/
Support   RetirementConcept

Enterprise Processes

Agreement Processes

Project Processes

Technical Processes
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Technical Processes and the System Life Cycle

Technical Processes:
• Stakeholder Requirements

Definition Process

• Requirements Analysis Process

• Architectural Design Process

• Implementation Process

• Verification Process

• Transition Process

• Validation Process

• Operation Process

• Maintenance Process

• Disposal Process

Development Production Utilization/
Support   RetirementConcept

• Integration Process
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Technical Processes and the System Life Cycle, 
The Front End Processes

Technical Processes:
• Stakeholder Requirements

Definition Process

• Requirements Analysis Process

• Architectural Design Process

Development Production Utilization/
Support   RetirementConcept
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• Need for systems engineering effort 
• Overall requirements 
• Stakeholder needs
• Project goals, constraints and agreements

• Stakeholder 
requirements

• Preliminary system 
solution constraints

Process: Stakeholder requirements definition

Define operational
context for the 
system

Define constraints 
on system solution

Identify all required
services

Define requirements 
on system safety

Identify 
stakeholders

Define requirements 
on information 
security

Analyze 
completeness of 
stakeholder 
requirements

Maintain
stakeholder
requirements during 
the system life cycle

Identify interactions
between users
and system

Elicit stakeholder
requirements 
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Depot

Hjulfordon

0 Beställning från annat lager
0 Lagerhantering
0 Övriga processer
0 Beställ materiel
0 Utlämning
1 Kontrollera materieltillgång
1 Def. materielbehov
0 Mottagning

Kundbehov

Antal reservdelsmän = antal ”gubbar”
Röd gubbe = arbetande reservdelsman
Grön gubbe = ej arbetande reservdelsman

Utlämnat materiel

0 Materieluttag
0 Lagerpåfyllnad
0 Lagerhantering
0 Övriga processer

Större text!
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• Stakeholder requirements 
• Stakeholders 

Process: Requirements Analysis

• Functional and non-functional  
requirements on the system

• Performance requirements
• Architectural constraints

Define
functional  
boundary of the 
system

Define each 
function that the 
system is 
required to 
perform

Define necessary 
implementation 
constraints

Define 
performance and 
effectiveness 
measures

Specify requirements 
concerning usability, 
availability, and 
supportability

Specify system 
requirements 
concerning safety 
and security

Analyze integrity 
of the system 
requirements

Demonstrate 
traceability to 
stakeholder 
requirements

Analyze 
completeness of 
system 
requirements

Maintain system 
requirements 
during the system 
life cycle
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• System requirements
• Overall agreements
• System domain specialists

Process: Architectural Design

• Logical system architecture incl. 
rationale

• Physical system architecture incl. 
rationale

• Specification of internal interfaces
• Specification of external interfaces
• List of suitable COTS/GOTS 

Define system  
logical architecture

Allocate system 
requirements to 
system architecture 
elements

Define 
design criteria

Examine if there are
COTS/GOTS
products available

Develop and evaluate 
alternative 
architectural 
proposals

Define 
interfaces

Review the logical 
system architecture 
and interface 
specifications

Document & maintain 
the logical system 
architecture

Specify the physical 
system architecture, 
internal and external 
interfaces

Maintain the system 
architectural design 
and interface 
specifications
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Example of high-level Technical Service 
Architecture of TACOMS 
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Example of service architecture for technical 
communication within FMN
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Summary
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Some challenges in Systems Engineering

1. It's hard to identify the right stakeholder
requirements

3.   The need for a multi-disciplinary approach makes
communication difficult 

4.   For every new system element in the architecture
the complexity grows in a non-linear fashion

5.   It's hard to get a balance between management 
and engineering

2. It's hard to hold the “system-of-interest” in focus
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Processes: 

Systems Engineering Processes and the System Life Cycle

Development Production Utilization/
Support   RetirementConcept

Enterprise Processes

Agreement Processes

Project Processes

Technical Processes
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Technical Processes and the System Life Cycle

Technical Processes:
• Stakeholder Requirements

Definition Process

• Requirements Analysis Process

• Architectural Design Process

• Implementation Process

• Verification Process

• Transition Process

• Validation Process

• Operation Process

• Maintenance Process

• Disposal Process

Development Production Utilization/
Support   RetirementConcept

• Integration Process

SCRUM Extreme 
Programing

Lean Software 
Development

Feature Driven 
Development

Adapative
Software 
Development

Nigthly Build

Dynamic
Systems 
Development
Method

RUP

RUP 
SE
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