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Case Study: Selling a Piano

When shopping for a used piano, Orvel Ray an-
swered a newspaper ad. The piano was a beautiful
upright in a massive walnut cabinet. The seller was
asking $1,000, and it would have been a bargain at
that price, but Orvel had received a $700 tax re-
fund and had set this windfall as the limit that he
could afford to invest. He searched for a negotiat-
ing advantage.

He was able to deduce several facts from the
surroundings. The piano was in a furnished base-
ment, which also contained a set of drums and an
upright acoustic bass. Obviously the seller was a
serious musician, who probably played jazz. There
had to be a compelling reason for selling such a
beautiful instrument.

Orvel asked the first, obvious question, “Are
you buying a new piano?”’

The seller hesitated. “Well, I don’t know yet.
See, we’re moving to North Carolina, and it would
be very expensive to ship this piano clear across
the country.”

“Did they say how much extra it would cost?”
Orvel queried.

“They said an extra $300 or so.”

“When do you have to decide?”

“The packers are coming this afternoon.”

Now Orvel knew where the seller was vulner-
able. He could ship the piano cross-country, or sell
it for $700 and still break even. Or he could hold
out for his asking price and take his chances.
“Here’s what I can do: I can give you $700 in cash,
right now,” Orvel said as he took seven $100 bills
out of his pocket and spread them on the keyboard.
“And I can have a truck and three of my friends
here to move it out of your way by noon today.”

The seller hesitated, then picked up the
money. “Well, I suppose that would work. [ can al-
ways buy a new piano when we get settled.”

Orvel left before the seller could reconsider.
By the time the group returned with the truck, the
seller had received three other offers at his asking
price, but because he had accepted the cash, he
had to tell them that the piano had alrcady been
sold.

If the seller had not volunteered the informa-
tion about the packers coming that afternoon,
Orvel might not have been able to negotiate the
price.

Source: From I. C. Levinson, M. S. A. Smith, and O. R. Wilson,
Guerrilla Negotiating (New York: John Wiley, 1999), pp. 15-16.

Lewicki, Barry, Saunders (2007): Essentials of Negotiation. McGraw-Hill.
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Conflicts
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Value conflicts
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IREB CPRE Syllabus V.2.1
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Basic Options for Resolving
Conflicts
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Goodness of an Agreement:
Pareto Analysis

Value for
Negotiation Partner 1

A

2. Claim Value (Bargain)

Pareto-efficient boundary
1. Increase Value
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Value for
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Lewicki, Barry, Saunders (2007): Essentials of Negotiation. McGraw-Hill. Nov 16, 2010 / 10
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Increasing Value
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Fricker: Pragmatic Requirements Communication: The Handshaking Approach.
Dissertation. University of Zurich. 2009.
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Phase 2a: Create Value by
Making Counter-Proposals

A Phase 3: Confirm by

Documenting the Agreement
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WinWin Negotiation Principles

BATNA = Best Alternative
To a Negotiated Agreement

* Prepare yourself - =

« Know and share your aspirations

« Know and hide your BATNA and reservation point

« Elicit aspirations, BATNAs and reservations points
 Create value

 Build trust, share information, adjust negotiation issues

 Invent creative solutions

« Capitalize on differing preferences, timing, risk attitudes...
 Claim value

* Improve BATNA

« Anchor negotiation in area of aspirations

 Follow a planned sequence of concessions

S. Fricker, P. Grinbacher (2008). "Negotiation Constellations - Method Selection Framework for Nov 16, 2010 / 12
Requirements Negotiation”, RefsQ’'08.



Basic Negotiation Tactics

Tactic Explanation

Constituent Use peripheral players that have an indirect stake in the
outcome to exert pressure on the other side.

Select Stick to the party with the most promising outcome.

Coalition Exert influence on outcomes by collaborating with a minimal but
sufficient number of partners.

Principal Agent Use an experienced agent to prepare or to run the negotiations on
behalf of yourself.

Team Negotiation Prepare and run the negotiations as a team to increase
creativity and control of the negotiation.

Intergroup Negotiation  Control the conflicts that naturally appear in the confrontation of two
or more groups.

S. Fricker, P. Grunbacher (2008). "Negotiation Constellations - Method Selection Framework for Nov 16, 2010 / 13
Requirements Negotiation”, RefsQ’'08.



Choosing the Right Negotiation

Tactics

« Who am |I? Who are the others?
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S. Fricker, P. Grinbacher (2008). "Negotiation Constellations - Method Selection Framework for Nov 16, 2010 / 14

Requirements Negotiation”, RefsQ’'08.



Ego-centric Perspective:

Negotiation Tactics

Partner(s)
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S. Fricker, P. Grinbacher (2008). "Negotiation Constellations - Method Selection Framework for
Requirements Negotiation”, RefsQ’'08.
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Birds-Eye Perspective:
Negotiation Methods

University of Zurich

Supplier
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S. Fricker, P. Grinbacher (2008). "Negotiation Constellations - Method Selection Framework for

Requirements Negotiation”, RefsQ’'08.
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Concluding Negotiations

« Agreement: Convince
» Dialogue based on information, arguments, and opinions
« Compromise: ,Fairness”

« Find yourself in the middle, get as much as you need, or get your
invested share

* Voting: Democracy
» Chose the alternative with most votes
* The boss is always right: Escalation
» More powerful party (boss or court) decides
* Plus-minus-interesting: acceptable consequences
« Evaluate all positive and negative consequences of each alternative
» Decision matrix: justified decision
» Define and use criteria to evaluate and select from alternatives

IREB CPRE Syllabus V.2.1 Nov 16, 2010 / 17
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Simplified and Stylized Structure
of Product Development

afket Segn Requirements Communication
(from Product Mgr to Dev Team)
Custor
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Requirements Communication
Defined

Requirements communication
IS the process of conveying needs
from a given customer
to a given supplier
that enables the supplier to implement
a solution that is accepted by the customer.

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 20
Dissertation. University of Zurich.



Requirements Communication

Needs

D JE—
VAN

Accepted Solution

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 21
Dissertation. University of Zurich.
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Project Milestone

..........
hhhh

,2Agree on Requirements*

* Project Customer:

 How do | assure that the project team delivers an
acceptable solution, already with the first attempt?

* Project Team (Supplier):
* How do | get the needed inputs for architecting and

designing an accepted solution, even if requirements
are of low-quality or not even existing?

» Steering Committee:

« How long is it going to take?
How much do we need to invest?

S. Fricker, M. Glinz, P. Kolb (2006). ,A Case Study on Overcoming the Requirements Tar Pit". Nov 16, 2010 / 22
J.UKM 1, 2. 85-98.



Project Milestone
,2Agree on Requirements*

* Project Customer:
 How do | assure that the project team delivers an

d
* Proj The interface between
- H marketing and development
d is the most critical in terms of
d cyn .
. Stec challenges and criticality for success!

* How long is it going to take?
How much do we need to invest?

A. Griffin and J. Hauser (1996). "Integrating R&D and Marketing: A Review and Analysis of the Literature.” Nov 16, 2010 / 23
J Product Innovation Mgmt 13:191-215.



Push: High-Quality Requirements
Specification

Will he ever
understand?
Let's pray...

Specification W

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 24
Dissertation. University of Zurich.



Pull: Requirements Elicitation and
Validation

Is she really
SO passive?

iz
\/7 Specification

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16,2010 / 25
Dissertation. University of Zurich.



Proactive Balanced:
QFD, Easy-WinWin
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S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 26

Dissertation. University of Zurich.




Reactive Balanced:
Agile Development

How can you scale up if
you implement first?

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 27
Dissertation. University of Zurich.



Expectations on
Requirements Communication

Customer

Requirements communication should:

« allow both customer and supplier to be proactive,

* be agile (simple, flexible, and incremental),

* allow to agree on requirements before implementation.

pragmatic requirements
communication

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 28
Dissertation. University of Zurich.
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Pragmatic Maxim

“[...] to ascertain the meaning of an intellectual
conception one should consider what practical
consequences might conceivably result [...] and the sum
of these consequences will constitute the entire meaning
of the conception.”

Charles Sanders Peirce (1905)

Interpretation for Requirements Communication:

* The meaning of requirements is visible in the design
that results from interpreting these requirements.

* Ambiguity can be reduced by choosing the right
design from all possible alternatives.

S. Fricker (2009). Pragmatic Requirements Communication: The Handshaking Approach. Nov 16, 2010 / 29
Dissertation. University of Zurich.



Formation of a
Customer-Supplier Agreement

Theme Internationalization Internationalization Internationaliz4a<tfi9_r]; Internationalization
[ Asian | Asian | Asian / " High-Quality-. | Asian High-Quality
Market 3 Market i Market / Image N Market Image
Goals and
Requirements < * * * i * [ — $ *
Support Cyrillic | | | Support Cyrillic | | | Support Cyrillic || Reliable /Support Cyrillic- Reliable
. Characters | Characters ; Characters || Products i1/l Characters |\ Products
_ j | Partially | Partially ’ | Use Unicode NG \“.
Design | Implement GUI | ! : Implement GUI PN J
: , : " , . ' | ~._Text Fonts /
; Configurator | | _ Configurator R
State 0 State 1 State 2 State 3
S. Fricker, T. Gorschek, C. Byman, A. Schmidle (2010). "Handshaking with Implementation Proposals: Nov 16, 2010 / 30

Negotiating Requirements Understanding"”, IEEE Software 27, 2. 72-80.
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Interdependency of

Requirements and Design

Questions

« How much does understanding of requirements influence design?
« How much does understanding of design influence requirements?
« How can requirements understanding be measured?

Operation (ABB and University of Zurich)

« PO1: product manager specifies requirements

« HO: product manager hands requirements off to development
« PO2: development performs requirements and system analysis
« NE: Dboth review implementation proposals

« CO: both document negotiation results

Nov 16,2010 / 31
S. Fricker, M. Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”. accepted at IEEE Intl Conf on Requirements
Engineering (RE’10).
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Research-Enabling Concepts:
Formalized Implementation Proposals

Product Manager: Architect:
Goal-Oriented Requirements Catalogue Solution-Oriented System Specification
Technology: RAM (Gorschek, Wohlin, 2006) Technology: ADORA (Glinz et al, 2002)
Feature Level .
RO16: Issue.IY_icense against R043: IIstainsh St
(Sales Contract and Node QTraceability between) License SalesServer Sales / \
Information icenses and End-Users Server... | | Communication Module... [ Server... - Customer »
Function Level o ‘Customer >
(Rom: Check R002: Check RO13: /RO35: Reverse i ThinClient... { N C;j;%r:sr D
Validity of Validity of Unlock Produce Unlock Key —
icense Number. Request Unlock Key KComputation | | Product /m\>
omponent Level Communication Module... \/ Product
040: An Unlock R t Shal /S ERP
CConsistnofgcc))r(l:cer:eqdueLiscensZD —I ERPinterface... H_ _ System
Numbers and a Node Signature

Dialogue between Product Manager and Architect:
Implementation Proposals

Handling of Unlock-Keys

Fulfilled Requirement ThinClient... </Customer S
[R013] Produce Uniock Request Support
Key. UnlockKe /Protected",
[R023] Protect Product < Product /
with Licence T
Administrator. :
LicenseServer
[R035] Reverse Unlock Request
Key Computation. Generator... UnlockKe
UnlockKeyGen || Database
Tags: Database: Stores generated
Unlock Keys.

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10. Nov 16, 2010 / 32



Positioning 1: Product Manager

Specifies Requirements

100%

80%
60%
40%
20%

0%

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10.

Product
Manager's
Perspective

1

PO2 NE co

PO1 HO

Effort Profile Product Manager
B Fraction of Requirement Changes (Feature-Level)

Architect's
Perspective

PO1 HO PO2 NE co

Effort Profile Architect M Fraction of Design Changes

Nov 16, 2010 / 33



Hand-Off: Product Manager Hands
Requirements Off

PO1 HO PO2

Effort Profile Product Manager

B Fraction of Requirement Changes (Feature-Level)

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10.

,<the meeting was too
short to absorb the large |
amount of information”

il
100.0%

PO1 HO PO2 NE co

Effort Profile Architect M Fraction of Design Changes

Nov 16,2010 / 34
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Positioning 2: Architect Performs

Analysis

,{00 many design
decisions are based on
assumptions”

PO1 HO PO2 NE co PO1 HO PO2 NE co

Effort Profile Product Manager Effort Profile Architect M Fraction of Design Changes
B Fraction of Requirement Changes (Feature-Level)

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10. Nov 16, 2010 / 35



Negotiation: Both Review

Implementation Proposals

Example: ,Yes, but you should add
here a thin client to allow adapting
the software to local customs.”

,| understand the requirements
just good enough to implement
an accepted solution.”

Effect of improved

Effect of proposed design _
requirements

on requirements

100% 96-4%

\ ‘\ “ 100.0%
41%

80% 1— 80.0%

59%

60% T

60.0%

40% +— 40.0%

s

Y

20% T— i 0
’ 1.2% 2.4% I ‘ 20.0%
0% ' - ' 0.0% . .
PO1 HO PO2 NE Cco PO1 HO PO2
Effort Profile Product Manager Effort Profile Architect M Fraction of Design Changes

B Fraction of Requirement Changes (Feature-Level)

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10. Nov 16, 2010 / 36
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Confirmation: Both Parties
Document Negotiation Results

_ py AIRY

. , 1 he documentation
,| am satisfied confirmed that | correctly have
with the results.” understood the requirements.”

75% \
59% \ \

60% — 60.0%

41% \ \ /

40% — \ L 40.0% 5% \/

20% +— 20.09

) 1.2% 2.4% ! 0.0% 1.4% 2.8%. >.6%

0% ! 0.0% T T T T 1
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Effort Profile Product Manager Effort Profile Architect M Fraction of Design Changes
B Fraction of Requirement Changes (Feature-Level)

—

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10. Nov 16, 2010 / 37




Handshaking with
Implementation Proposals

Customer

fulfil

Implementation
Proposal
Implementation
Proposal

Supplier

S. Fricker, T. Gorschek, C. Byman, A. Schmidle (2010). "Handshaking with Implementation Proposals: Nov 16, 2010 / 38
Negotiating Requirements Understanding"”, IEEE Software 27, 2. 72-80.



Requirements and Solution

Specifications

Requirements Specification

 Mobile Client

» Datentransfer manuell anstossen

« Automatischer Datentransfer ein/ausschalten

« Zeitintervall fur automatischen Datentransfer
einstellen

« Anmelden

« Sprache andern

+ Verwendbarkeit bei Extrembedingungen

* Erweiterbarkeit

» Konfigurierbarkeit

» Portierbarkeit

e Lernbarkeit

» Sicherheit

* Schneeprofil
« Erfassen eines Schneeprofils

Solution Architecture and Design
« Systemarchitektur

« Softwarearchitektur (Client)
« Ubersicht auf die Komponenten
» Das Eventsystem
» Application API
» User Interface API
» Configuration API
« EventManager
» Data Store
» Transaction API

« Softwarearchitektur (Server)
« Ubersicht auf die Komponenten
* Response API
* Request API

 Detailentwurf (Client)

Samuel Fricker
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Implementation Proposals:
Coarse-Grained Traceability

Theme:
Schneeprofilerfassung

Requirements Specification

 Mobile Client

Datentransfer manuell anstossen
Automatischer Datentransfer ein/ausschalten
Zeitintervall fur automatischen Datentransfer
einstellen

Anmelden

Sprache andern

Verwendbarkeit bei Extrembedingungen
Erweiterbarkeit

Konfigurierbarkeit

Portierbarkeit

Lernbarkeit

Sicherheit

* Schneeprofil

Erfassen eines Schneeprofils

Architecture Specification L —
« Systemarchitektur

« Softwarearchitektur (Client)
« Ubersicht auf die Komponenten
» Das Eventsystem
» Application API
» User Interface API
» Configuration API
« EventManager
» Data Store
» Transaction API

« Softwarearchitektur (Server)
« Ubersicht auf die Komponenten
* Response API
* Request API

 Detailentwurf (Client)

Samuel Fricker
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Implementation Proposal

y»ochneeprofil erfassen®

| —

* Requirements:

5

o University of Zurich

Kopf Teil 1 von 5

s OLF

=1
Kopf Teil 5 von 5

Windrichtung:

Client Software:

» Erfassen eines Schneeprofils s i
« Verwendbarkeit bei |

Extrembedingungen
» Konfigurierbarkeit
» Lernbarkeit
 Design:
» UserInterface API

Version:
ProfilHD:
IFKIS UserdD:
Dateiname:

fext_key: VARCHARZ{S4 CHAR)

conficential: NUMSER(1)
rescarch_mode: NUMEER(1)

Data sent to

— JavaME Umgebung
— konfigurationsbasierte e
Generierung der Formulare e oA
» Configuration API
— Schneeprofildefinition e e
» Data Store repabere]
— Buffer fir Synchronisation e WA
mit Server

application
server on the
Internet

Samuel Fricker oo VARCHARZIS CEARY

Data created at
device A for
devices Band C
A

Application
servers store

data for mobile
clients.

Internet

Data distributed

to mobile clients
push or pull).

Cellular or
WiFi coverage
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Implementation Proposal

y»ochneeprofil erfassen®

e Reauirements:

Implementatmn propnsa] template desnrlptlun

Attribute group Attribute Description
Basic Title The theme addressed by the implementation proposal—a product feature, an important solution
attributes part or subsystem, or a development increment.
Requirements The requirements addressed by the implementation proposal. What does the proposed design
imply for the customer?
Design The design proposed to address the requirements. What parts and functionality of the solution
o must be created or modified? What structure, style, and rules will be followed? What technologies
will be used? What are the interfaces?
Negotiation Assumptions Interpretation of the requirements in terms of preconditions that make the design meaningful.
support Impact Impact of the design for the customer, supplier, and other stakeholders in terms of advantages,
limitations, and risks.
Dismissed Alternative designs to address the requirements. How was each design investigated, and why
alternatives was each alternative dismissed?
Open issues Actions required by the customer to progress with the negotiations—for example, confirm the pro-
posal or provide more information.
Planning Scope Parts of the solution that the design affects. ,
ute
support Necessary activities Activities needed to realize the design—the inputs for effort estimation and project planning. .
Effort estimate Estimated effort to realize the design with arguments for why the supplier believes the estimate
is correct.
ST T
T W YN
%ﬁ%“m ﬂ A devices Band C é (;

S. Fricker, T. Gorschek, C. Byman, A. Schmidle (2010). "Handshaking with Implementation Proposals:
Negotiating Requirements Understanding"”, IEEE Software 27, 2. 72-80.
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..........

Implementation
Proposal
Implementation
Proposal

Understood requirements
(design, effort, etc.)

\ 7

~
ﬁ Scope and

v Measure priority decisions
Lif_e-[:ycle Life_-CycIe requ|rements Product
Objectives Archlteclu: understanding Rele?

Unified
Process
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Measurements

Subjective
Self-Evaluation

Repeatable

L -

Exec-Ability R-Cov

(Ability to Execute) (Requirements Coverage)
Am | able to Coverage of requirements with
implement an implementation proposals (in %)

acceptable solution?

Requirements

Proposal

100%: perfectly able to
deliver an accepted
solution

60%: good-enough

0%: not able to deliver an
accepted solution

Implementation
Implementation
Proposal

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE’10. Nov 16, 2010 / 44



Evolution of

Perceived and Measured

Requirements Understanding

Negotiation Meeting

- Perceived Ability to Execute (Exec-Ability)

e Coverage of Feature-level Requirements (R-Cov)

(o))
R
S~

/

Perceived Ability to Execute (%)

0%

— 100%
90%
V5]
80% A&
\ >
70% &
wh
60% "u::
50% £
40% 5
Y o
30% &
20% E
10% &
0% >
Effort Architect (hours] S

0O 10 20 30 40 50 60 70 &80

Fricker, Glinz (2010): “Comparison of Requirements Hand-Off, Analysis, and Negotiation: Case Study”, RE'10. Nov 16, 2010 / 45
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Predicting the Quality
of a Development Project

..........

R-Cov: coverage of
Repeatable requirements with ImP ~ «—
Measurement | <€ >

C C
*GC-J- 3 *GC-J- 3
qE; 8— qE; 8—
gl |E
Subjective X - = =
Measurement
\ J
\\\/// Y
pergelved ability = Achieved
to implement @/[@l Results
) he Initial
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Industrial Evaluation

Questions

* Does handshaking work in practice?

« How does handshaking compare with requirements hand-over?
« How sustainable is handshaking?

Operation (10 projects at ABB and Danaher Motion)

* Introduce and train handshaking to product management and
development organization

* Prepare measurement system

* Let practitioners perform handshaking

* Measure handshaking effects

 Reflect with practitioners on lessons-learned
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Correlation of R-Cov with Project
Planning Accuracy (5 Projects)
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Lessons Learned (10 Projects)

Strengths

« “Enforced” improvement of requirements.

« Improved identification, analysis, and selection of alternatives.
* Deep, agreed requirements understanding.

* More information for decision-making and better defense of effort
estimates.

Limitations

« Some requirements could not be communicated because they
have not sufficiently been justified.

 Authoring implementation proposals requires domain knowledge.
* Requirements understandability for external people not improved.
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