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O% Obligatory Literature

@

Mazeiar Salehie and Ladan Tahvildari. Self-adaptive software: Landscape
and research challenges. ACM Trans. Auton. Adapt. Syst., 4(2):14:1-14:42,
May 20009.

Wayne Wolf, Cyber-physical Systems. IEEE Computer, 2009

[Openimp] Kiczales Gregor, Lamping John, Christina Videira Lopies, Chris
Maeda, Anurag MendheRar, and Gail Murphy. Open implementation design
guidelines. In Proceedings of the 1997 International Conference on
Software Engineering, pages 481-490. ACM Press, 1997.

[Maurya] Ash Maurya. Running Lean. O’ Reilly.
[BMC] Business Model Canvas. www.businessmodelgeneration.com
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32.1 More on
. Literature Analysis [Papers

®
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All Purposes of Literature Analysis

» Chapters of Masters and IPhD Thesis
» Licenciate Thesis
= A Swedish Licentiate is a Literature Overview PhD

= |n the German system, a single-authored paper about the thesis is a
licentiate
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A A Survey Paper (Literature Analysis) iIs an Enhanced
“m|| Model Paper

@

A Survey Paper presents a survey of work in an area F.
- Characterization criteria (comparison criteria) are used to structure the field.
- Every approach is characterized or classified according to the criteria
- Features of every approach are analyzed

The results are research questions, research limits, success criteria, i.e,, if the literature
analysis does not end in a good research hypothesis, it is too shallow

Ex. First chapters of “Invasive Software Composition”

Attention: every Bachelor/Master/PhD thesis needs at least one chapter of
Literature Analysis (“related work”)

: Success / .
. Research Result Validation /
[ Research Question Criterion
Characterizing I Documenting ' Enhaxﬁgldy& elf/lcor:jp;:ve or Analysis or Examples

Enhanced structural model Analysis of open research
of field; comparability of appr. L questions
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Under the following criteria, Structuring
ow can we structure field F?

h Limits of field,

open research questions W [ Analysis of limits of field
research hypothesis
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[Success criteria for research}
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Content of an “"Overview” - Paper

In a research field, you have read a lot of papers. You produce sections on:
Principles and basic terminology
Taxonomy or Facet classification of the field
Problem model: Use a POA to describe the problems of the field
Research landscape with portfolio diagrams or Riviat diagrams
= Research project list of European, DFG, BMBF projects
= Technology list
= Technology hierarchy
Qualitative comparison model with qualitative comparison criteria
= one- or multidimensional (Kiviat graphs)
Quantitative comparison model with scales and metrics: Use a GQM to evaluate quantitatively

Variability model: describe the variations points of the technology, as well as the main
variants. Develop a feature model.

Research map: collect the main research questions
Research roadmap: collect a prospective path for the future. What will be in 3,5, 10 years?

Strategy analysis and strategy map: do a strategic analysis, e.g.,, SWOT, Value Proposition
Analysis, Balanced Score Card (BSC)

Value chain: which products exist with which components? who has to collaborate? which
technologies are important? which suppliers exist? who is the OEM?
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Principles, Terminology, Classification

Basic concepts (terms) of a field are defined and explained by examples.

Definitions are made in
= definitory sentences
= definitory paragraphs

From differentiae of terms, a Taxonomy (hierarchical classification) of the

field can be constructed

A Multihierarchy (multitaxonomy) uses multiple inheritance and leads to an

acyclic classification

If the attributes of a concept do not form differentiae, a Facet classification

can be made

= Facets are independent orthogonal partitions of the concept's attributes

Computer Scientists, © Prof. Uwe A3mann
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O% Concept Map

@

For an overview on the research field and its classification, use a simple
concept map [Hierarchy of self-adaptive systems, Salehie Fig 1]

General Level

Self-adaptiveness

Self-healing
Maijor Level Self-configuring
Self-optimizing Self-protecting
Primitive Level Self-awareness Context-awareness
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Al| Facet Classification of Field

» The following taxonomy is really a facet classification [excerpt from
Salehie, Fig. 3]

: . Temporal :
Object to adapt Realization characteristics Interaction Concerns
Laver Artefact and Impact and
y Granularity Cost
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» A Simple Taxonomy of Research Challenges
» From [Salehie, Fig. 5]

Self-*
Properties

Adaptation
Processes

Engineering
Issues

Interaction
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Classification Paper

Outline

Facet classification of Requirements

Martin Glinz: RethinRing the Notion of Non-
Functional Requirements

1. Introduction
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2. A new faceted classification of
requirements

see Fiqg. |

2.1 What and why

2.2 The Rind facet

2.3 The representation facet
2.4 The satisfaction facet
2.5 The role facet

2.6 Examples

3. Facet combinations and dependencies

3.1 Typical combinations
3.2 Goals vs. requirements

4. Conclusions

summary
benefits
open issues and next steps

Classification of a domain (domain
model presentation)

Mens, Czarnecki, Van Gorp. A
Taxonomy of Model
Transformations.



Research Landscapes

A Research Landscape collects several lists:

= Related discipline list enumerates all research disciplines treating the
research problem from different angles

= Research project list of European, DFG, BMBF projects [Salehie Table Ill]

= Technology list (Register allocation by linear scan, Chaitin graph coloring,
attribute evaluation) with examples and citations [Salehie Table i]

= Technology hierarchy [Salehie Fig. 1]

Relational Matrix analyses compare lists or hierarchies with other lists or
hierarchies, e.g.,

= (research project list x facet classification) [Salehie Table VI]
= (research project list x taxonomy)

= (technology list x taxonomy)

= (technology list x research project list) [Salehie Table V]

Formal concept analysis is a specific relational matrix analysis. It compares lists of
objects with lists of attributes

= (research project list x technology list) [Salehie Table 1V]
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A Qualitative Comparison Model with Qualitative Criteria

» The criteria list (criteria table, attribute list) collects a simple table to
compare technologies, approaches, objects

» Qualitative comparison is usually done then in a boolean matrix, from
which an FCA can be started. [Salehie Table V]
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Quantitative Comparison Model using Weighted

» Multi-criteria Attribute Analyses
= e.g., 2-dimensional attribute analysis of objects (2 criteria), with portfolio
diagrams
= n-dimensional attribute analysis with kiviat diagrams
»  Metrics:

= School grading: simple school grades are given to a list of objects or approaches, to
evaluate approaches in different dimensions

= This can be displayed by a Kiviat graph
= QOther scales can be used
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+2|| Problem Model of the Field

Use a problem-objective analysis (ZOPP, B-POPP, BATE-POPP, or GQM) to describe
the problems of the field

» ZOPPP uses hierarchical problem models
»  GQM acyclic problem models
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O% Variability Model of a Technology

&

» describe the variations points of the technology, as well as the main variants.
Develop a feature model.

» (see course Software technology Il)
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O% Research Challenge Map

» Collect the main research questions

»  Example [Wolf-CPS] (only 2 pages)

2 short introduction paragraphs
Theoretical underpinnings
Efficiency Boost

Contrl theory issues
Cyber-physical roadmap
Conclusion paragraph




O% Research Roadmap

Based on a Research Challenge Map, collect a prospective path for the future. What
will be in 3, 5, 10 years?

= Use the national roadmap's circular scheme
Research Roadmap with Strategy Analysis
= Do a strategic analysis for the research field, e.g., SWOT, or a BSC
= Do a Value Proposition Analysis with the field, e.g., PAIN-GAIN POPP
How should the research field develop? What should be done? Which risks exist?
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- Example: Simple Comparative Survey

J. S. Bradbury, J. R. Cordy, J. Dingel, M. Wermelinger. Survey of Self-
Management in Dynamic Software Architecture Specifications. WOSS
2004. ACM.

Straightforward, simple paper comparing many different technologies.

Comparison paper of different technologies:

Comparison on architectural structure, behavior, reconfiguraiton
Comparison on change initiation

Comparison on reconfiguration operations

Comparison on selection operations

Scalability of the approaches
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32.2 Strategic Analysis Paper

®
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The Question of a Strategic Analysis

Where should we go from here?
» What are valuable directions?
» Which goals pay off?

» |mportant for:
= research proposals
= research exposés
= individual grant proposals
= research grant proposals
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SWOT Analysis for Research Relevance

» SWAOT is a 4-dimensional attribute analysis for the development of a
strategy for of a project [Albert Humphrey]

» For strategic decisions of your thesis and your research
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All Value Proposition Analysis

VIPPA is similar to Problem/Goal Analysis, however, it thinRs about the pains
and the gains of the customer or target group.

= [Pains are problems that hurt the customer
Usually, the goal is to reduce pain and improve gain.

A VIPA is important in the beginning of a Master's or ’hD process, because
it helps to clearify the scope of the worR.

Use Pain-Gain-B-POPP to do VIPA or Value Proposition Canvas
(Osterwalder)

= http://www.businessmodelgeneration.com/downloads/value_proposition_ca
nvas.pdf
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 The Value Proposition Canvas

Designed for:

Do they...

Create savings that make your customer happy?

(e in terms of time, money and effert, ..)

Produce outcomes your customer expects or that go
beyond their expectations?

(e.g better quality level, more ofsomething lessof something, )

Copy or outperform current solutions that delight your
customer?

(e.g regarding specific features, performance, quality, )

Make your customers job or life easier?
(e.g flatter learning curve, usability, accessil
st of mvmershin, )

ty, mare services, lower

Create positive social consequences that your
customer desires?
(e.g makes them look good, produces an increase inpower

tatu, )

-2

Products & Services

Buyer
roductsand services that help customers compare offers,
iy, take delivery of aproduct or service, ..)

Co-creator

Do something customers are looking for?
(e good design, guarantees, specific ormore features, .)

Fulfill something customers are dreaming about?
(e.g. help bigg achievements, produce bigreliefs )

Produce positive outcomes matching your customers
success and failurecriteria?
(e tate prformance, lowe st )

Help make adoption easier?
(e lower cast, less investments, Tower risk; bef
performance, design, .)

v quality,

Gain Creators Gains =

Designed by:

Which savings would make your customer happy?
(e.g. in terms of time, money and effort, ..)

What autcomes does your customer expect and what

would go beyond his/her expectations?
(e Gualty levl, mareof samething loss of someing, ..

How do current solutions delight your customer?

(e specific features, performance, quality, )

What would make your customer’s job or life easier?
(.3 flatter learning curve, mare services, lower cost of ownership, ..)

What positive social consequences does your
customer desire?

(6. makes themn ool good, inerease in power starus, )
What are customers looking for?

(€. 500d design, suaranees, specific or more features, .)

What do customers dream about?
(e big achievements, bigrelief, )

How does your customer measure success and failure?
(e.g. performance, cost, ...}

What would increase the likelihood of adapting a solution?
(e.g lower cost, less investments, lower risk, better quality, performance,
g,

e productsand se
solutions; other i

that help customers co-design
e contribute value tothe soluion, )

Transferrer
(e products and services that help customersdispose of
a product, transfer it o athers,or resell,..)

Do they...

Produce savings?
(e in terms of time, maney, or efforts. .}

Make your customers feel better?
(eg: kills fr qyances, things that give them a he he, )

v
V'

Pain Relievers Pains =

Eliminaterisks your customers fear?
{eg fnancia, sacial, techmical risle, or what could go awfully wrong, .}

Help your customers better sleep at night?
. .. i

Fix underperforming solutions?
(e.g-new features, better performance, better quality, .)

Put an end to difficulties and challenges your
customers encounter?
¢

nake things easie helping them get dan, eliminate resistance,

Wipe out negative social consequences your
customers encounter or fear?
ez oss of face, poveer;erust, ar tanis, .}

(e by helping with big issues -

Limit or eradicate common mistakes customers make?
(e usage mistakes, )

Get rid of barriers that are keeping your customer
from adopting solutions?

{e.g. lower ar no upfront investment costs, flatter learning curve, less
istance tochange,

Value Proposition ™ ...
Create one for each Customer Segment in your Business Model

www.businessmodelgeneration.com

Customer Segment

Use in Conjunction with the Business Model Canvas

What does your customer find too costly?
(&3 takes alot of time, costs too much money, requires substantial efforts, ..)

What makes your customer feel bad?
e fs arce,things hat give them

How are current solutions under performing for
your customer?
(e.g. lack of features, per formance, malfunctioning. .)

What are the main difficulties and challenges
your customer encounters?

(e.g- understanding how things wark, difficulties getting things done,
rsistanes,..)

What negative social consequences does your

customer encounter or fear?
(e Tas offace, power rust, o statis, ..}

What risks does your customer fear?
(e.g. financial, social, technical risks, or what could go awfully wrang, ...)

What's keeping your customer awake at night?
(e.g- By dssues, concarns, warries, .}

What common mistakes does your customer make?
(e.g. usage mistakes, ..)

What barriers are keeping your customer from
adopting solutions?

(e upfront investment casts learning curve, resistance tochange,

D Mo Year

On:

Iteration:

(7

Customer Job(s) & mm

What functional jobs are you helping your customer get done?
(eg perform ar complete a specific task, solvea specific problem, ..}

What social jobs are you helping your customer get done?
(eg tryingto look good. gain power or status, ..)

What emotional jobs are you helping your customer get done?
(e esthetics, feel good, security, ..)

What basic needs are you helping your customer satisfy?
(e communication, sex; )

Buyer (eg trying tolook good. gain power or status, .)
Co-creator (e.g esthetics, feel good security, ..}

Transferrer (eg products and serviees that belp customers dispase
of aproduct, mansferi  tothers,ar resel,..)

Outline in which specific context a job
is done, because that may impose
constraints or limitations.

(eg. while driving, outside,

Copyright of Business Model Foundry GmbH



SWOT Analysis for Strategic Analysis

» For aresearch proposal, a memo to the boss, a white paper to the
customers, write a strategic analysis paper

» Define 4 sectionsSWOT
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32.3 Business Case Paper

= with Lean Canvas and BMC

= Useful for grants for venture capital and
BMBF Exist

= http://www.exist.de/DE/Home/inhalt.html
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Lean Canvas [Maurya]

» The Lean Canvas offers a nice structure for business cases
= for brainstorming and collaborative work
= for an outline of a business case paper

» Starts with a POA, but bridges it to the customers' and the value
proposition

Problem Solution Unigque Value |Unfair Customer
Proposition Advantage Segments

Key Metrics Channels

Cost Structure Revenue Streams

Academic Skills for Computer Scientists, © Prof. Uwe ABmann

Lean Canvas is adapted from The Business Model Canvas (http./'www. businessmodelgeneration.com) and is licensed
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Solution

Key Metrics

Unigque Value
Proposition

3

U'nfair
vantage

9

Channels

>

Customer
Segments

Cost Structure

Revenue Streams

6




Value chain

which products exist with which components? who has to collaborate? which
technologies are important?

» which suppliers exist?

» which customers exist?

» which customer segments exist?
» who is the OEM?
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O% BMC for Business Model Development and Writeup

The Business Model Canvas """ rer=
Key Partners g Customer Relationship. Customer Segments

SOUTCeS are v ring from partners?
Activities do partners perform?

oL
hat bundles of product
hich customer needs ar

Channels

Through which Channels do our Customer Segments

Cost Structure

Revenue Streams

Ho
How wor
How much
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