
INDUSTRIAL PRODUCTION NEEDS A 
PROCESS
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Proportion of faulty artefacts: Project 1

DASIA 2016, Tallinn 2
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Project 1

Lot of (mostly major) faults 

vs. specification

Correctness and completeness faults: 

almost eliminated

Consistency of the code got worse! Readability did not improve….



Fundamental differences in the trends of faulty artefacts

Project1 Project2
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ICONIX
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Storyboard
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Storyboard in the film industry
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Gherkin basic structure  (CNL)



Gherkin example



Positive and negative cases



Multi-language…



COST ASPECTS



date

Towards a cost estimate

Model
elaboration

• Factor set selection

• Algorithm selection

• Calibration, parameter fitting

Company
adaptation

• Factor interpretation

• „Re-calibration”

Refinement

• Parametrization refitting

DEVVARTS 2014, Firenze 12



COCOMO family
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Essence of COSYSMO
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𝑷𝒆𝒓𝒔𝒐𝒏𝑴𝒐𝒏𝒕𝒉𝒔𝑵𝒐𝒎𝒊𝒏𝒂𝒍𝑺𝒄𝒉𝒆𝒅𝒖𝒍𝒆 =
𝑨 𝒄𝒐𝒔𝒕 𝒅𝒓𝒊𝒗𝒆𝒓 𝑬ς𝒆𝒇𝒇𝒐𝒓𝒕 𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒊𝒆𝒓

What to solve?

How to solve?



Size drivers
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Difficulty: 

• Easy

• Nominal

• Difficult

Reuse?



Not all animals are equal..

𝒘𝒆𝒊𝒈𝒉𝒕𝒆𝒅 𝒔𝒊𝒛𝒆 𝒅𝒓𝒊𝒗𝒆𝒓𝒔 =



𝒔𝒊𝒛𝒆 𝒅𝒓𝒊𝒗𝒆𝒓



𝒅𝒊𝒇𝒇𝒊𝒄𝒖𝒍𝒕𝒚

𝒘𝒔𝒊𝒛𝒆 𝒅𝒓𝒊𝒗𝒆𝒓,𝒅𝒊𝒇𝒇𝒊𝒄𝒖𝒍𝒕𝒚 × 𝒏𝒔𝒊𝒛𝒆 𝒅𝒓𝒊𝒗𝒆𝒓,𝒅𝒊𝒇𝒇𝒊𝒄𝒖𝒍𝒕𝒚

𝒔𝒊𝒛𝒆 𝒅𝒓𝒊𝒗𝒆𝒓 ∈ 𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒎𝒆𝒏𝒕𝒔, 𝑰𝒏𝒕𝒆𝒓𝒇𝒂𝒄𝒆𝒔, 𝑨𝒍𝒈𝒐𝒓𝒊𝒕𝒉𝒎𝒔, 𝑺𝒄𝒆𝒏𝒂𝒓𝒊𝒐𝒔

𝒅𝒊𝒇𝒇𝒊𝒄𝒖𝒍𝒕𝒚 ∈ 𝑬𝒂𝒔𝒚,𝑵𝒐𝒎𝒊𝒏𝒂𝒍,𝑫𝒊𝒇𝒇𝒊𝒄𝒖𝒍𝒕
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Size parameters Easy Nom Diff.

# of Requirements 0,5 1,0 5,0

# of Interfaces 1,1 2,8 6,3

# of Algorithms 2,2 4,1 11,5

# of Operational Scenarios 6,2 14,4 30,0

Order
1. Operational scenarios

2. Algorithms

3. Interfaces

4. Requirements



Impact of reuse

Requirement
categories Easy Nom. Diff.

# New 0,5 1,0 5,0

# Design For Reuse 0,7 1,4 6,9

# Modified 0,3 0,7 3,3

# Deleted 0,3 0,5 2,6

# Adopted 0,2 0,4 2,2

# Managed 0,1 0,2 0,8

For each category: 
level of reuse

 Design for reuse: ~ 140%

 (Later) simple reuse: ~ 20 %

 Adoptation: ~ 45%

 Modification: ~ 70%

 Deletion of a req has costs!

 Reusability is profitable

o„Product line”

o100+100+100%<
140+70+70
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Effort multipliers

Scoring: 

• Very low

• Low

• Nominal

• High

• Very high



Sensitivity analysis

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

VL L N H VH

C
o

st
 d

ec
re

as
in

g 
p

er
ce

n
ta

ge

Cost driver evaluation (Very Low - Very High)

Cost drivers sensitivity analysis

Requirements Understanding Architecture Understanding

Personnel Experience/Continuity
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What-if analysis
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27/05/2014

CECRISMO

CECRISMO

Process factors
(reference)

Product factors
(joint) 

...

DIV MUL

Logged effort
(reference )

Process factors
(mutation)

Cost estimate
(reference)

Cost estimate 
(mutation)

Relative 
improvement

Absolute 
cost estimate

(mutation)

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑖𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡

=
𝑐𝑜𝑠𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑚𝑢𝑡𝑎𝑡𝑖𝑜𝑛

𝑐𝑜𝑠𝑡 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒
= 𝑟𝑎𝑡𝑖𝑜 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒 × 𝑙𝑜𝑔𝑔𝑒𝑑 𝑒𝑓𝑓𝑜𝑟𝑡



Budapest University of Technology and Economics
Department of Measurement and Information Systems

Budapest University of Technology and Economics
Fault Tolerant Systems Research Group

Requirements Interchange Format 
(ReqIF) V1.02

Based on http://www.omg.org/spec/ReqIF/1.2



Requirements Interchange Format (ReqIF): Objective



Traceability



Requirements authoring tools vs. word processing

 Formatted text -> structured text

 Uniquely identified requirements

 Tree structure

 Association of attributes with 
requirements

 Relations between requirements



Concept



Use cases



Exchange Scenarios



Detailed exchange workflow



Exchange Information Between Business Partners

Replicate

Syncronize



Requirements Analysis

Dedicated 
supplier 

view



REQIF metamodel



Exchange Document Structure



Exchange Document Content



Unique identification of Elements



Specifications, Requirements, and Attributes



AttributeDefinition class hierarchy



Hierarchy of Requirements and Req. Relations



DatatypeDefinition class hierarchy



Editor



Graph representation 



Reference to
the Structure

Model



Eclipse ProR

 http://www.eclipse.org/rmf/pror/

http://www.eclipse.org/rmf/pror/


Traceability view



A professional and expensive tool…
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