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Motivation



Project failures

“About 20 percent of IT projects are canceled 

before completion and less than a third are 

finished on time and within budget with 

expected functionality” (Standish Group,2004)

“If failure teaches more than success, then the 

IT profession must be developing an army of 

brilliant project managers” (Nelson, 2007)

“Insanity: doing the same thing over and over 

again and expecting different results.” —Albert 

Einstein



• ….
• Design/ Build Hubble Window
• Construct Hardware
• Design / build Mission Control Table
• ….

The system 
to be 

developed 
is invisible!





The System Anatomy

- dependencies between capabilities



What capabilities are needed 

and how do they depend on each other ?
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“The most important thing when 

working with complex system is to 

manage dependencies”



Anatomy properties …

• Purpose

– Provide a common understanding about the system

• Gains

– Risk of a delayed or failed outcome of the project is reduced

• Visualization of the target

– The system anatomy is a model of the finalized system

• Capabilities

– The things in the anatomy should be read as capabilities

– That which implements a capability is not shown



… anatomy properties

• Dependencies

– There is an inherent order in the system anatomy 

– Thus, the anatomy illustrates dependencies (and 

independencies) among capabilities 

• Static 

– The system anatomy is at any moment a static image; it shows 

only related things. There is no sense of time in the anatomy

• Social

– The anatomy is developed by a group of people

– Thus, the anatomy is an informal, social accomplishment 

• Foundation for development

– Reusable 



Development approach



MIP Support for No 
Stop Copy (20)

IPNA Start 
(30, 33)

MIP I-test for 
IPNA (30, 33)

IPNA Load from 
AP (30, 33)

CP Reload from 
IPNA (30, 33)

MIP for Capacity 
(33)

OCS over IPNA 
(30, 33)

Communication 
buffer CPS-SW 
(20)

Start-Up, 
Single CP (33)

MAS (SW) Increase of MIP 
Program store (30, 33)

APS Support for 
Communication 
buffer (20, 30, 
33)

MIP for SFC 
(33)

IPU HW for 
SFC (33)

IPNA Error 
handling (30, 33)

MAS Fault 
handling SFC (HW) 
(33)

MIP I-test for 
SFC (33)

MAS fault handling 
capacity (SW) (33)

Communication 
buffer (Restart) 
(30, 33)
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(30, 33)
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MIP I-test for 
Capacity (33)

IPU HW for 
Capacity (33)

MAS (SW) 100 Mbit 
Ethernet termination in 
212 30

APG 40

No Stop Copy 
(20, 30)

FCSUC with new 
FURAX interface 
(20, 30, 33)

Parallel Start 
(33)

De-Compress 
dump in CP (20, 
30, 33)

Compress dump 
in I/O (IO 20, 
30, 40)

DSU HW 
(30, 33)

SYREI, Initiated 
reload (30, 33)

SFC SW 
(33)

LA for SFC 
(SW) (33)

SFC APS 
(33)

Serial RP bus at 
FC (20, 30, 33)

MAS CPT for 
capacity (33)

Increase number of 
blocks to 4K (SW) 
(30, 33)

MAS fault 
handling SFC 
(SW) (33)

MAS Fault 
handling 
capacity 
(HW)(33)

CPS Kernel (SW) 
(33)

Loading 
functions 
(SW) (33)

AXE Parameter 
CPS-SW (20, 30, 
33)

Test/Measurement 
(SW) (33)

AXE Parameter 
APS (20, 30, 33)

Backup in 212 
33

AXE Parameter 
DBS-SW (20, 30, 
33)

Anatomy
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Large scale agile 

development of SW



Formal Verification

E 4.0 

Merge

Corrections

Integration Test

E 3.0 
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Integrated Systems:
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&

Why?

When
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Anatomy
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GO

Three Development Principles:

1. Work is divided into small verifiable steps

2. Teams have an end-to-end responsibility

3. Teams do verification before integration  

∆
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D team

D team

∆

∆

∆

∆

21 272019181716Working System Version: ...

Working

System

Qualities

....
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System Test (in target environment)

12 .... 1511

The anatomy and agile development



Effects 



System Engineering reconceptualized

• Human aspects up front

– Coordination, interpretation, common understanding

• Focus on managing dependencies in the system

– Re-focus from activities, method and process to the system

• Visualizations of the target 

– An image that everyone can understand and agree upon

– Particularly important for capabilities provided by SW

• Visualization of progress

– More important to understand WHAT to deliver than HOW

– Planning based on capability growth in the system

• Enables parallel development

• Arena for collaboration

• Benefits increase with complexity of the system



Wrapping up

• Alternative approach to system development

• Anatomies between groups differ

• Level of granularity

• Different opinions, common understanding

• Characteristics versus functions

• “Money-making” capabilities

• Dependencies over several capabilities

• Means for workshop

• Tools for managing the anatomy

• Complement, not replacement

• Research issue




