
Clearance Gate:
Project setup 
completed?

Yes: Stop

Yes: Stop

No

System Requirements Elicitation & Specification

Analyze current products, marketing input and competitors
Conduct interviews & reviews with customer

System Architecture

Break down system & specify modules (incl. module interfaces)
Evaluate technology candidates
Generate test concept/ draft testlists
Generate manufacturing concept

Software Module Architecture

Generate software architecture (structural & behavioral) & define package 
interfaces
Evaluate tools & platforms
Define software tests

Hardware Module Architecture

Generate block schematic & define block interfaces
Evaluate key components
Mitigate technology risks (calculation, protoypes, simulation…)
Define hardware tests

Software Package Development: Iterative Design/ Implementation/ Package Test

Design & implement software package
Design & implement test environment
Document design decisions
Unit test package

Hardware Block Development: Iterative Design/ Implementation/ Block Test

Design hardware block
Simulate & breadboard block
Document design decisions
Draw schematic (incl. database)

Software Module Integration & Test

Finalize testlist
Integrate
Conduct software tests

Hardware Module Integration & Test

Finalize testlist
Integrate as PCB (layout)
Manufacture hardware
Conduct hardware tests (smoke tests++)

System Integration & Verification

Finalize testlist
Integrate
Conduct lab tests

System Validation

Conduct validation tests with/ by customer
Conduct field tests with/ by customer
Conduct (pre-)compliance tests: EMC, safety, environment...

Clearance Gate:
All Require-

ments detailled 
enough & 

change risk low 
enough?

Completion 
Gate:

All Require-
ments 

implement-
able?

Completion 
Gate:

Customer 
require-ments 

complete? 

Clearance Gate:
This/ all module 

specification 
stable enough & 
change risk low 

enough?

Completion 
Gate:

Complete 
System 

Architecture 
implement-

able?

Completion 
Gate:

Complete 
System 

Architecture 
implement-

able?

Clearance Gate:
This/ all 
software 
module 

specification 
stable enough & 
change risk low 

enough?

Clearance Gate:
This/ all 

hardware 
module 

specification 
stable enough & 
change risk low 

enough?

Completion 
Gate:

All packages for 
this iteration 

implemented?

Completion 
Gate:

All blocks for 
this iteration 

implemented?

Clearance Gate:
All hardware 

blocks stable for 
module 

integration?

Clearance Gate:
This/ all 
software 

packages stable 
for integration?

Completion 
Gate:

Test results 
satisfy software 
specificati-ons? 

Clearance Gate:
All subsystems 

stable for 
integration?

Completion 
Gate:

Test results 
satisfy system 

specificati-ons? 

Clearance Gate:
Enough 

functions 
available & 

stable?

Completion 
gate:

System satisfies 
requirem-ents? 

Subsystem Spec.

Sc Development Lifecycle Model

SPEC_system: use cases, interfaces, functional & non-functional 
performance, priorities
Draft ESTIM: effort, functional

ARCH_system: system architecture, module functions & interfaces, 
technology candidates
ESTIM: effort, time, risk
Draft VERLIST_system & draft VALLIST_system

DESIGN_module_sw: components and packages diagram, tools & guidelines
Draft TESTLIST_module_sw

DESIGN_module_hw: block schematic
Draft TESTLIST_module_hw

Sources of SW package (target, simulator, tools, tester)
DESIGN_module_sw (or DESIGN_package): package design decisions...

Schematics of HW block
DESIGN_module_hw: block design decisions, calculations...

Layout
Manufacturing data package
Hardware
TESTLIST_module_hw: hardware test results

Executable package
TESTLIST_module_sw: software test results

VERLIST_system: verification test results

VALLIST_sys: validation test results

Project Management & Support

Sprints:
Daily task board

Pre-PM Back-Transfer & Closure

Transfer information & know-how 
back
Close & archive project
Conduct debriefing

Completion 
Gate:

Project 
transferred and 

debriefed?

Back transferred data
Debriefing results

Completion 
Gate:

Test results 
satisfy hardware 
specificati-ons?

Periodically report status
Monitor progress and manage deviations from plans

STATUS_proj
Plans
Stored artifacts

Estimate & offer
Setup project

Project proposal
Coarse estimation (1st phase)
OFFER & order
SVN, JIRA, Wiki: ready

Phase Name

Typical tasks

Clearance 
Gate: Stability 
& Risk Assess-

ment

Comple-tion 
Gate:

Next Step 

Results: artifacts
Req. managed

Legend:

No

Initial Requirements

Clearance Gate:
System satisfies 

customer?

Validated
System

No

Requirements

Initial Module Specifications Module Specifications

Final Requirements

Final Module Specifications

Initial Package/ Block Specifications Package/ Block Specifications Final Package/ Block Specifications Software Packages/
Hardware Blocks

Software Modules
Hardware Modules

Software Packages

System

No: Re-System-Architect

No: Re-Implement

Yes: Stop

No: Re-Software-Architect

No: Re-Implement

Yes: Stop

No: Re-Hardware-Architect

No: Re-Implement

Yes: Stop

No: Re-Implement

Yes: Stop

No: Re-Implement

Yes: Stop

Software Modules

No: Re-Requirements-Elicit

No: Re-Implement

Yes: Stop

Yes: Stop

No

Tailoring (details see Wiki):
- Number of integration cycles (iterative & 
evolutionary)
- Depth of integration cycles
- Clearance gate entry criteria rigour (concurrent vs. 
waterfall)
- Completion gate exit criteria rigour

Retrospective
Peer walkthrough

No

Yes: Stop

Clearance Gate:
This/ all module 

specification 
stable enough & 
change risk low 

enough?
Yes: Stop

Clearance Gate:
Project setup 
completed?

Clearance 
Gate:

Soft, Without 
Release

Comple-tion 
Gate:

Soft, Without 
Release 

Phase Name

Iterative tasks

Results: artifacts
Req. managed



Sys. Req. Elicit.

SPEC

Sys. Arch./ Spec.

SPEC

Sc Lifecycle Example Project: Concurrent Project

SW Mod. Arch.

HW Mod. Arch.

Framework 
Package

HW Block Development

SW Mod. Int. & Test

1st Protoype Release

HW M. Int. & Test

1st Protoype PCB

Sys. Int. & Ver.

1st Prototype System

Sys. Validation

1st Prototype

Sys. Int. & Ver.

Hardware Block Dev.

Tester Module

Production Tester

Pre-series

SW Package Development Software Package Dev.

Project Management & Support Back-Transfer & Closure

Mechanics Concept

Mechanics Design

Ind. Design Concept

Industrial Design

Mechanics Concept

Ind. Design Concept

Pre-PM

3r
d 

Pa
rt

y 
In

te
gr

at
io

n:
 

M
ec

ha
ni

cs
 &

 In
du

st
ria

l D
es

ig
n

Simulator 
Prototype 
Package

HW Block HW Block

Driver Package App. 
Package

HW Block Dev.

HW Block 
Corr-
ections

HW Block 
Corr-
ections

2nd Protoype PCB

SW Package Development

Driver App. 
Package

App. Package

2nd Prototype 
System

SW  Mod. Int. & Test

2nd Protoype Release

Sys. Validation

2nd Prototype

Tester Module

Tester Driver Tester Module

Tester HW

SW M. Int. & Test

Tester Application

Sys. Int. & Ver.

Sys. Validation

Iterative Cycle Evolutionary Cycle

TBD: 3rd party integration

Phase NameStart Gate: 
Stability & 

Risk 
Assessment

Stop Gate:
Next Step Results: Artifacts

Legend:

HW M. Int. & Test HW M. Int. & Test

Architecture Cycle In
te

gr
at

ion
 Cy

cle

Integra
tio

n Cycl
e

Integ
rat

ion  C
yc

le

Sys. Req. Elicit.

SPEC

Sys. Arch./ Spec.

SPEC

Sc Lifecycle Example Project: Iterative Elaboration Project

SW Mod. Arch.

HW Mod. Arch.

Framework 
Package

HW Block Development

SW Mod. Int. & Test

1st Protoype Release

HW M. Int. & Test

1st Protoype PCB

Sys. Int. & Ver.

1st Prototype System

Sys. Validation

1st Prototype

Sys. Int. & Ver.

Pre-series

SW Package Development

Project Management & Support Back-Transfer & Closure

Mechanics Concept

Mechanics Design

Ind. Design Concept

Industrial Design

Mechanics Concept

Ind. Design Concept

Pre-PM

3r
d 

Pa
rt

y 
In

te
gr

at
io

n:
 

M
ec

ha
ni

cs
 &

 In
du

st
ria

l D
es

ig
n

Simulator 
Prototype 
Package

HW Block HW Block

Driver Package App. 
Package

HW Block Dev.

HW Block 
Corr-
ections

HW Block 
Corr-
ections

2nd Protoype PCB

SW Package Development

Driver App. 
Package

App. Package

2nd Prototype 
System

SW  Mod. Int. & Test

2nd Protoype Release

Sys. Validation

2nd Prototype

Sys. Validation

TBD: 3rd party integration

Phase NameStart Gate: 
Stability & 

Risk 
Assessment

Stop Gate:
Next Step Results: Artifacts

Legend:

HW M. Int. & Test

Architecture 
Sprint

Sys. Req. 
Elicit.

Sys. Arch./ 
Spec.

SW Mod. 
Arch.

HW Mod. 
Arch.

Sys. Req. Elicit.

SPEC

Sys. Arch./ Spec.

SPEC

Sc Lifecycle Example Project: V Project

SW Mod. Arch.

HW Mod. Arch.

Framework 
Package

HW Dev.

SW Mod. Int. & Test

1st Protoype Release

HW M. Int. & Test

1st Protoype PCB

Sys. Int. & Ver.

1st Prototype System

Sys. Validation

1st Prototype

Sys. Int. & Ver.

SW Package Development

Project Management & Support Back-Transfer & 
Closure

Pre-PM

HW Block HW Block

Driver 
Package

App. 
Package

HW M. Int. & Test

2nd Protoype PCB

SW Package Development

Driver 
Package

App. 
Package

2nd Prototype 
System

SW  Module Int. & Test

2nd Protoype Release

Sys. Validation

2nd Prototype

App. 
Package

App. 
Package

HW Dev.

HW Block 
Correctio
ns

HW Block 
Correctio
ns

TBD: 3rd party integration?

Phase NameStart Gate: 
Stability & 

Risk 
Assessment

Stop Gate:
Next Step Results: Artifacts

Legend:

HW Block


