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IntroductionIntroduction

� Samsung Electronics Co. Ltd.

− CE (Consumer Electronics) producer : mobile phone, TV, mp3, refrigerator, air 

conditioner, etc.

− Embedded system, tight lead-time, small team

� from 2004 ~ 

− Architectural Demands Analysis

: SEI (Software Engineering Institute) 's QAW (Quality Attribute Workshop)

− Architecture Evaluation

: SEI’s ATAM (Architecture Tradeoff Analysis Method)

� The goal of this presentation

− Describe tailored QAW and ATAM process in Samsung Electronics. 

− Introduce an additional ATAM reports shaped in a single graph, “Architecture Curve”
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MotivationsMotivations

Heavyweight

Lengthy ATAM report in a plain text

Passive stakeholders’

participation

Coming up with “quality 

attributes and scenarios”

is difficult and time-

consuming

Integrate the QAW and the ATAM
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Elicit Quality Attributes (QAW)Elicit Quality Attributes (QAW)

Step1. QAW presentation and introduction

Step3. Business/mission presentation

Step4. Architectural plan presentation

Step6. Elicitation related quality attributes

Yes

No

Do you have 
legacy system (s) 
to reuse?

Step10. Establishment 
development strategies

Step8. Scenario prioritization

Step 9. 
Legacy system
evaluation

No

Tailored QAW in Samsung Elec. (1/3) Tailored QAW in Samsung Elec. (1/3) 

1) QAW presentation and Introductions

2) Business/Programmatic presentation

3) Architectural plan presentation

4) Identification of Architectural Drivers

5) Scenario Brainstorming

6) Scenario Consolidation

7) Scenario Prioritization

8) Scenario Refinement

Step2. Ice-breaking

Newly Introduced step

Changed step

Step5. Business goals/
mission identification game

Step7. Quality attribute refinement
& scenario generation

QSP

Step8. Scenario prioritization

AC
(Updated)

Utility Tree

Architecture 
Curve
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Step 2. Adopt Step 2. Adopt ““IceIce--breaking Activitybreaking Activity””

� GE’s work-out techniques

� Samsung Elec./ VIP center/

CPS (Creative Problem Solving)

� “Untie human chains”, 

“Work-out puzzle”, 

“Self Introduction”, etc.

� Possible to be 

distracted

� Helped to start the workshop in 

concord with 10 ~ 15 minutes investment 

� Friendly atmosphere naturally drives 

active discussion and engagement

DemeritsBenefits

Elicit Quality Attributes (QAW)Elicit Quality Attributes (QAW)

Step1. QAW presentation and introduction

Step3. Business/mission presentation

Step4. Architectural plan presentation

Step6. Elicitation related quality attributes

Yes

No

Do you have 
legacy system (s) 
to reuse?

Step10. Establishment 
development strategies

Step8. Scenario prioritization

Step 9. 
Legacy system
evaluation

No

Step2. Ice-breaking

Step5. Business goals/
mission identification game

Step7. Quality attribute refinement
& scenario generation

QSP

Step8. Scenario prioritization

AC
(Updated)

Utility Tree

Architecture 
Curve
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Step 5./Step 8. Utilize Step 5./Step 8. Utilize ““PostPost--it & Stickerit & Sticker””

� Possible to be 

distracted

� Elicited a variety of opinions

� Minimize the influence of others’ opinion

� Animate the air through moving body 

slightly 

� Easy to group/consolidate/remove visually

DemeritsBenefits

Elicit Quality Attributes (QAW)Elicit Quality Attributes (QAW)

Step1. QAW presentation and introduction

Step3. Business/mission presentation

Step4. Architectural plan presentation

Step6. Elicitation related quality attributes

Yes

No

Do you have 
legacy system (s) 
to reuse?

Step10. Establishment 
development strategies

Step8. Scenario prioritization

Step 9. 
Legacy system
evaluation

No

Step2. Ice-breaking

Step5. Business goals/
mission identification game

Step7. Quality attribute refinement
& scenario generation

QSP

Step8. Scenario prioritization

AC
(Updated)

Utility Tree

Architecture 
Curve
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Step 7. Quality Scenario Pool (QSP) (1/2)Step 7. Quality Scenario Pool (QSP) (1/2)

� Gathering of 

−Prospective Quality Attributes

−Attribute Refinements

−Scenarios

�Each Scenario has

−Sample Scenarios

−Scenario Template

Elicit Quality Attributes (QAW)Elicit Quality Attributes (QAW)

Step1. QAW presentation and introduction

Step3. Business/mission presentation

Step4. Architectural plan presentation

Step6. Elicitation related quality attributes

Yes

No

Do you have 
legacy system (s) 
to reuse?

Step10. Establishment 
development strategies

Step8. Scenario prioritization

Step 9. 
Legacy system
evaluation

No

Step2. Ice-breaking

Step5. Business goals/
mission identification game

Step7. Quality attribute refinement
& scenario generation

QSP

Step8. Scenario prioritization

AC
(Updated)

Utility Tree

Architecture 
Curve
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Step 7. Quality Scenario Pool (QSP) (2/2)Step 7. Quality Scenario Pool (QSP) (2/2)

� “The quality of utility tree” depends 

on “the quality of QSP”

� Should maintain  the QSP as 

changes of Tech & Trend changes

� Improving quality of generated quality scenarios

� Elevating stakeholders’ participation

� Shortening the time of “generating an utility tree”

DemeritsBenefits

06년
After

2.9

6.7

Before

57%

[Time to generate an UT]

06년
After

1.3

6.6

Before

80%

[ATAM][QAW]
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Step 9. Architecture Curve (AC)Step 9. Architecture Curve (AC)

Elicit Quality Attributes (QAW)Elicit Quality Attributes (QAW)

Step1. QAW presentation and introduction

Step3. Business/mission presentation

Step4. Architectural plan presentation

Step6. Elicitation related quality attributes

Yes

No

Do you have 
legacy system (s) 
to reuse?

Step10. Establishment 
development strategies

Step8. Scenario prioritization

Step 9. 
Legacy system
evaluation

No

Step2. Ice-breaking

Step5. Business goals/
mission identification game

Step7. Quality attribute refinement
& scenario generation

QSP

Step8. Scenario prioritization

AC
(Updated)

Utility Tree

Architecture 
Curve
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Tailored ATAM in Samsung Elec. (1/3)Tailored ATAM in Samsung Elec. (1/3)

Analyze/Evaluate Architecture (ATAM)Analyze/Evaluate Architecture (ATAM)

Step 1. ATAM presentation and introduction

Step 2. Review utility tree

Step 3. Analyze the architectural approaches

Step 4.  Evaluation designed architecture

Utility Tree
from QAW

Step 5. Present the results

1) Present the ATAM

2) Present business drivers

3) Present architecture

4) Identify architectural approaches

5) Generate quality attribute utility tree

6) Analyze architectural approaches

7) Brainstorm and prioritize scenarios

8) Analyze architectural approaches

9) Present results

Newly Introduced step

Architecture
Curve

(Updated)

Utility Tree
(Updated)
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Step 4. Architecture Curve (1/2)Step 4. Architecture Curve (1/2)

[Tailored utility tree template] 

Analyze/Evaluate Architecture (ATAM)Analyze/Evaluate Architecture (ATAM)

Step 1. ATAM presentation and introduction

Step 2. Review utility tree

Step 3. Analyze the architectural approaches

Step 4.  Evaluation designed architecture

Utility Tree
from QAW

Step 5. Present the results

Architecture
Curve

(Updated)

Utility Tree
(Updated)

�X-axis : Selected high-priority scenarios

�Y-axis

−To-be importance (ideal) 

: Score of priority value

−As-is status (before)

: If Legacy System exists, result of  assessment the level of 

architecture in 4 levels ( H/M1/M2/L )

−To-be status (after)

: Result of evaluation the level of architecture 

in 4 levels ( H/M1/M2/L )
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Step 4. Architecture Curve (2/2)Step 4. Architecture Curve (2/2)

� Evaluate the level of designed 

architecture and legacy system 

architecture in 4 levels by architects and 

key developers’ subjective engineering 

judgment

� Easy to understand comparing a plain text

� Straightforward to compare priorities among top 

scenarios

� Visualize the level of designed architecture

� When there is legacy system, 

− visualize the level of legacy system architecture

− establish development strategies 

− visualize before & after status

− where to be improved

DemeritsBenefits
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Lessons LearnedLessons Learned

� Visualized ATAM report in a single graph (Architecture Curve)

− (+) Straightforward to understand the level of architecture

− (+) Visualize before & after status

− (-) Depend on architects & key developers’ subjective engineering judgment 

� Quality Scenario Pool (QSP)

− (+) Shorten the time to generate an utility tree 

− (+) Improve the quality of generated quality scenarios

− (-) High-quality of the QSP is a precondition for these

� Ice-breaking activity & utilize post-its/stickers

− (+) Friendly atmosphere naturally drives active discussion and participation

− (-) Could be distracted

Comments & QuestionsComments & Questions

heeran.youn@samsung.comheeran.youn@samsung.com



- 15/14 -

QAW + ATAM Integrated processQAW + ATAM Integrated process
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Raw dataRaw data

�18 projects


