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‘“sense & interpret’” technologies
versus

‘“execution” technologies



Closing the loop
from sense-interpret to execute
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* RE in the adaptive enterprise
— Where should these loops be located?

= — At what organization levels, scopes?
S NSERC — What data? What actions? 8

Business Intelligence Network



Fundamental Question:
What RE techniques do we need in
the age of digital transiormation?

* The new reality

— Fast-moving, fluid, dynamic, turbulent

— Highly distributed, but hyper-connected and networked
— Disruptors and disruptees

— Data-rich

e What are the suitable abstractions?

— Process models - "BPMN?

— Intentional strategic actors, network of relationships ~ i*?

— Dynamics?? Higher-order?

* adaptive systems theory?



Work in Progress

The vision - From emerging technologies to adaptive enterprise
e [CASCON ACET13] [ETT14] [TEAR12, 15]

How to model adaptive loops in the enterprise?
* Aninitial attempt, BDBI as example [RCIS13] [IJISMD14]

What dimensions for re-designing enterprise process architecture?
i [RCIS15][ER15]

How to position data analytics in adaptive enterprise architecture?
. [POEM13, 14]

How to determine where inflexibilities exist in enterprise?
* Dynamic capabilities [ASDENCA14, 15] [ER15]

How are organizations and communities reconfiguring their
boundaries and relationships?

* Software ecosystems [RCIS14] [DIFENSE15] [EMMSAD15]
Business model innovation , disruption [ISEBMO0S]

How to help disruptors and disruptees understand impact of
emerging technological advances?
* Knowhow mapping [iStar13, 14] [CAiSEforum14]
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(Further iterations
may follow)

*not shown in the presentatioy




Can Modeling Help? How?

* Evolving Socio-Technical Solutions
* Process Models: processes, lifecycles, change

 Social and Goal Models: functional/non-functional objectives,
actors, relationships
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" 1: Traditional BI: Modeling

* Analyzing the model. With i*, we are able to capture:
e Actors, their functional and non-functional goals, and dependencies
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" 1: Traditional BI: Modeling

* Analyzing the model. With i*, we are able to capture:
e Actors, their functional and non-functional goals, and dependencies
* Unmet goals, the driving forces for change
o Alternative ways of fulfilling goals —i.e., the possible adaptation paths
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" 1: Traditional BI: Modeling

* Analyzing the model. With i*, we are NOT able to capture:
e Dynamics of the scenarios — i* model is just a snapshot.

» Speed and rates of change.
* Frequencies of occurrences (e.g., of dependencies).
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" Process Models: Modeling Temporal

and Iterative Aspects

e Social models

e Can capture motivations and driving forces behind change
(+social aspects)

* We use BPMN (with extensions) to:
e Look at multiple layers of change in dynamic environments

e Determine if we can
Visualize feedback loops

Capture the details of (re-)design cycles, analyze their relative
frequencies, duration.

@ RCIS 2013, 29.05.2013
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/Capturing Duration
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4 Capturing Control Flow
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/Identifying Sense-Control Pairs

Ad hoc reports

sin Standard reeorts

—
Analyze &

@ Managerial Action D= seconds ~
minutes
Sell Products
Online 4
I: Continued
et D= minutes
Warehou

| DeEide

» Managerial

Interpret I

)‘ Drill Down I ¥ -)lPersonaIizeI .

~

Business Monitoring

Action

Rep@t interactivity
Report requirements
Ad hoc request

Generate

D= hours

Requirement)

report)

/ Standard

oo
£ (
§_ Create
) ™M Execute Analyze (Ad hoc
o (Query)
%) report)
2
5 t
<
Report requirements @
D= days
[o4]
£ Analyze Deploy
é_ (Reporting Design Develop (Standard
(O]
o




4 ldentifying Feedback Loops
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@

A Hierarchical View of
Design Processes

e Adaptation loops reveal special relationships among
processes
» Higher-level process — control/design/change process
* Lower-level processes — target/use/etc. processes

* Change though

e Control — constrains the options for the target process. Adaptation.
e Mechanism — changes the space of options for the target process.
Evolution
e Result — hierarchy of processes reflecting their control
order.

* These also help when change cannot be accommodated at runtime
(e.g., when we need to design new capabilities)

RCIS 2013, 29.05.2013
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Conclusions

* Based on our experience with the case study

* The need for modeling ongoing adaptation and change in the face
of uncertain/evolving requirements is a fact of life for enterprises.

e Co-evolution and alignment of the social and technical components
of solutions is important.

e Neither the i* social modeling notation nor the (augmented) BPMN
notation is adequate.

* Aspects of modeling and analysis that are important to
support:

e Variability Modeling and Binding, criteria for alternative selection,
barriers to adoption/change.

» Social Modeling — physical vs. logical actors, skills/capabilities,
personal goals, incentives.

* Feedback (failures, changes in context, requirements), multiple
levels of design — changes within/across levels, iterations.

e Temporal and dynamic aspects — frequencies, duration, etc.




Work in Progress

The vision - From emerging technologies to adaptive enterprise
e [CASCON ACET13] [ETT14] [TEAR12, 15]

How to model adaptive loops in the enterprise?
* Aninitial attempt, BDBI as example [RCIS13] [IJISMD14]

What dimensions for re-designing enterprise process architecture?
[RCIS15][ER15]

How to position data analytics in adaptive enterprise architecture?
. [POEM13, 14]

How to determine where inflexibilities exist in enterprise?
* Dynamic capabilities [ASDENCA14, 15] [ER15]

How are organizations and communities reconfiguring their
boundaries and relationships?

* Software ecosystems [RCIS14] [DIFENSE15] [EMMSAD15]
Business model innovation , disruption [ISEBMO0S]

How to help disruptors and disruptees understand impact of
emerging technological advances?
* Knowhow mapping [iStar13, 14] [CAiSEforum14]
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BUSINESS PROCESS ARCHITECTURE

®* PREVIOUSLY — ANALYSIS/DESIGN
* TOO NARROW TO ADDRESS THE ABOVE CHALLENGES
®* E.G., ONLY STANDALONE BP OPTIMIZATION

* NEED A
IN AN ENTERPRISE & THEIR

* NUMEROUS IN BP ARCHITECTURES
* TYPES OF AMONG BPS
* POSSIBLE OF FUNCTIONALITY AMONG

PROCESSES, ETC.
&

oy L DN IVERSIY OF Ben-Gurion University of the Negev

c;i; TO RONTO 1211 1NA-12 DOOIIMNIR
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FEATURES OF THE APPROACH

* |DENTIFY AND MODEL RELEVANT

®* PROPOSE FOUR IN SPACE
OF BPA ALTERNATIVES

* MODEL AND ANALYZE AND
(FLEXIBILITY VS. COST, EFFICIENCY, ETC.)
APPROACH

RCIS 2015 UNIVERSITY OF

= o Ben-Gurion University of the Negev

[ TO RONTO 1211 1NA-12 DOOIIMNIR

13.05.2015 30




THE TEMPORAL DIMENSION

* VARIATIONS IN OF PROCESS
ELEMENTS (ACTIVITIES/DECISIONS, PES) IN BPS
® DIFFERENT IN CHARACTERISTICS
* EMPLOY — GROUPINGS OF PES
(VS. ADVANCEMENT)
®* POTENTIALLY AVAILABLE

® POSITIVE: CONTEXT-AWARENESS, FLEXIBILITY

®* NEGATIVE: COST, UNPREDICTABILITY, COMPLEXITY

e

oy L DN IVERSIY OF Ben-Gurion University of the Negev

c;i; TO RONTO 1211 1NA-12 DOOIIMNIR

RCIS 2015 13.05.2015
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THE TEMPORAL DIMENSION EXAMPLE

”Cugtgmgr_Trgngpgrt_atErl __________________ 0
A | Before/Du ring Travel ] AfterTraveI |
I Get . Get
|| Customer Get Vehicle Move Unload I
Customer Custome
| Order to Customer On Board Customer Customer ||
| \(Optional Payment |
N )
\ Y,
e N
Customer Transportation
[ Before/During Travel | After Travel \I
| Get |
. Get |
I customer Get Vehicle Get Move Unload ||
| to Customer Customer Customer || Customer Customer ||
| On Board | Payment |
B l_ ______________________ N o /
\ Y,
RCIS 2015 UNIVERSITY OF 13.05.2015
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THE TEMPORAL DIMENSION EXAMPLE

/ Phase I\

”Cuitgmgr_Trgngpgrt_atl_on_ __________________ R
A | Before/Du ring Travel ] AfterTraveI|

I Get Get

|| Customer Get Vehicle Customer Cusfs':ne Move Unload I

|| Order to Customer On Board Customer Customer ||

| \(Optional Payment n boar I
J

Process Element
(activity or decision)

RCIS 2015 UNIVERSITY OF Ben-Gurion University of the Negev 13.05.2015 33
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THE TEMPORAL DIMENSION EXAMPLE

”Cugtgmgr_Trgngpgrt_ation_ __________________ 0
A | Before/Du ring Travel ] After Travel |
' Get Get '
|| Customer Get Vehicle Customer Custome Move | Unload |l
| Order to Customer P On Board Customer Customer ||
) | \(Optional ayment | |
O «<_ e A_———— )
c \ Y,
©
2\ (CustomerTransportation _ _ _ _ _ __ _ _ __ _  __________ b
< [ Before/During Travel | After Travel \I
| Get |
. Get [
I customer Get Vehicle Get Move Unload ||
| to Customer Customer Customer || Customer Customer ||
| On Board | Payment |
B l_ ______________________ N o o /
\ Y,
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THE RECURRENCE DIMENSION

OF

® STAGE — A PROCESS CHUNK WITH PES WITH THE SAME
EXECUTION CYCLE; STAGES CONTAIN PHASES

® FOR EACH EXECUTION OF S1, N EXECUTIONS OF S2

® INCREASING RECURRENCE

* MAKES USE OF CONTEXTUAL,

® POSITIVE: FLEXIBILITY, CONTEXT-AWARENESS

®* NEGATIVE: COST, REUSABILITY, PREDICTABILITY
® OPPOSITE EFFECTS FOR DECREASING RECURRENCE

RCIS 2015 13.05.2015

UNIVERSITY OF Ben-Gurion University of the Negev
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THE RECURRENCE DIMENSION EXAMPLE

A Stage M Stage M+1
Process Process Process Process Process
Element Element Element Element Element
PEn.1 PEy PEn:1 PEx PExi1

Decrease Recurrence

B Stage M Stage M+1
Process Process Process Process Process
Element Element Element Element Element
PEn-1 PEn+1 PEx PEy DA

Increase Recurrence

RCIS 2015 13.05.2015
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THE RECURRENCE DIMENSION EXAMPLE

Splitting Stages

o— — —Passenger Demand Data —,
A ) Route Planning & Scheduling .
= >
c Assign
Q Plan Route Analyze & Produce Q
- Network Route Vehicles to Schedule o))
S5 Dema Routes &
o o)
Q
o X
o O—Long-Term Demand—v O— Short-Term Demand- — Y 2
(Vp]
B © Route Schedulin =
3
— Assign )
O Plan Route Analyze . g Produce -
Q Net c Route Vehicles to Schedule o
a etwor Demand Routes ®
RCIS 2015 UNIVERSITY OF 13.05.2015 37
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THE RECURRENCE DIMENSION

® (GENERALIZES BINDING TIME

* IMPROVES UPON THE STANDARD VS.
BINDING CHOICES IN VARIABILITY RESEARCH

* INTRODUCES OPTIONS FOR MAKING
DECISIONS AND EXECUTING ACTIVITIES

® EARLIER STAGES ARE “CLOSER" TO DESIGN TIME
® | ATER STAGES ARE “CLOSER" TO RUNTIME

* ALLOWS FOR MORE IN (RE-)BINDING PES
THAN THE CURRENT VARIABILITY APPROACHES

RCIS 2015 UNIVERSITY OF Ben-Gurion University of the Negev 13.05.2015 38
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THE PLAN/EXECUTE (P/E) AND
DESIGN/USE (D/U) DIMENSIONS

* FOR DYNAMIC/EVOLVING ORGS — INTEGRATION
OF INTO BPAS

* P/E: PLANNING STAGES OUTPUT

* D/U: DESIGN STAGES PRODUCE

® CHOICES FOR A PROCESS ELEMENT
@ P/E: PART OF A PLAN OR LEFT TO RUNTIME

® CONCERNS: , FLEXIBILITY

* D/U: BUILT INTO A TOOL/CAPABILITY OR LEFT OUT

® CONCERN:
&

e I Ben-Gurion University of the Negev

c TORONTO 2331 P11 NODIINN
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THE PLAN/EXECUTE DIMENSION EXAMPLE

/- — Complete Route— ~

Route Planning
|dentify Customer Transportatlon

Stops on Plan Paths b
Route to Stops I Custome Move
Customer
On Board

Increase Plan Completeness
IF — — -Partial Route— — — ~

Route Planning

Identify
Stopson

Plan Path
Customer to Next
On Board Stop

Move
Customer

Route

Increase Plan Partiality

RCIS 2015 13.05.2015
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BPA FOR THE PUBLIC TRANSPORTATION CASE STUDY

Service Area Selection Service Type Selection ((Staff Hiri{lg P W Training
; i ; _Required _ Analyze N i ;
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Satisfaction - — I Anal Pl
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Price Adjustment ) Customer Transportation | I
Com.petitor Analyz.e Adjust | p— _Seryice_ Get Vehicle to Plan Path Move Unload
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ANALYZING BPA ALTERNATIVES

* FOR EACH OF PE PLACEMENT ALTERNATIVES

* USE TO CAPTURE PLACEMENT
CHOICES FOR THE PE IN THE BPA

* USE (NFRS) 1O
CAPTURE

®* EVALUATE EACH ALTERNATIVE W.R.T. THE NFRS

* TO-BE BPA CONFIGURATION
®* |MPLEMENTS THE SELECTED VARIANT

RCIS 2015 UNIVERSITY OF Ben-Gurion University of the Negev 13.05.2015 42
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ANALYZING BPA ALTERNATIVES

Get Customer

Payment
@S:Customer
Transportation Process Element to
be Positioned
Legend Alternative  Softgoal Locationin BP Variability

Cunctional Refinement Contribution Architecture Dimension
Softgoa ! rgo:?na OR’ x—7 @P:PhaseName
~ / @S:StageName [T]
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ANALYZING BPA ALTERNATIVES

Location

in BPA

Get Customer
Payment
@S:Customer
Transportation

Get Customer
Payment (Travelled
Distance, DistanceToFare
Mapping)
@P:After Travel

Get Customer
ent (Basic Fare)

Choice

Alternative  Softgoal Locationin BP Variability

Refinement Contribution Architecture Dimension
OR x—7 @P:PhaseName

~ / @S:StageName ~ [T]
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ANALYZING BPA ALTERNATIVES

NFR

Security

(Payment

Get Customer

Get Customer
Payment
@S:Customer
Transportation

OR

Get Customer

Fairness
(Payment

OR\

Get Customer

Payment (Basic Fare) )| Payment (Basic Fare) Payment (Travelled
@P:Before Travel @P:During Travel Distance, DistanceTofFare
Mapping)
@P:After Travel
Flexibility Cost
(Payment

Alternative  Softgoal

Functional

—> _
Goal X @P:PhaseName

OR
-~ / @S:StageName

Location in BP  Variability
Refinement Contribution Architecture Dimension

[T]
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ANALYZING BPA ALTERNATIVES

Get Customer

Security Payment Fairness
(Payment @S:Customer (Payment
Transportation
[T] o ++
[
Get Customer Get Customer Get Customer
Payment (Basic Fare) )| Payment (Basic Fare) _Payment (Travelled
@P: Before Travel @P:During Travel Distance, DistanceToFare
Mapping)
+ @P:After Travel
. — —
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ANALYZING BPA ALTERNATIVES

Get Customer

Security Payment Fairness
(Payment @S:Customer
Transportation

Get Customer

Get Customer Get Customer

Payment (Basic Fare) || Payment (Basic Fare Payment (Travelled
@P:Before Travel @°P:During Travel Distance, DistanceToFare
Mapp/ng)

Best option
for payment

fairness
Legend Alternative  Softgoal  Locationin BP Variability
Cuncti I Reflnement Contribution Architecture Dimension
unctiona
GoaI *A @P:PhaseName
/ @S:StageName [T]
RCIS 2015 UNIVERSITY OF 13.05.2015 47

Ben-Gurion University of the Negev

TORONTOQO it 132 pn-a nororame




CONCLUSIONS AND FUTURE WORK

®* PRESENTED AN APPROACH FOR
* |DENTIFYING AND ANALYZING BPA CONFIGURATIONS
® 4 DIMENSIONS TO STRUCTURE THE SPACE OF OPTIONS
* SUPPORTING BOTH ADAPTATION AND EVOLUTION

* FUTURE WORK
® INTEGRATION OF MULTIPLE PE PLACEMENT OPTIONS
®* THOROUGH INTEGRATION OF DATA
®* FEEDBACK LOOP INTEGRATION
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Work in Progress

The vision - From emerging technologies to adaptive enterprise
e [CASCON ACET13] [ETT14] [TEAR12, 15]

How to model adaptive loops in the enterprise?
* Aninitial attempt, BDBI as example [RCIS13] [IJISMD14]

What dimensions for re-designing enterprise process architecture?
i [RCIS15][ER15]

How to position data analytics in adaptive enterprise architecture?
[POEM13, 14]

How to determine where inflexibilities exist in enterprise?
*  Dynamic capabilities [ASDENCA14, 15] [ER15]

How are organizations and communities reconfiguring their
boundaries and relationships?

* Software ecosystems [RCIS14] [DIFENSE15] [EMMSAD15]
Business model innovation , disruption [ISEBMO0S]

How to help disruptors and disruptees understand impact of
emerging technological advances?
* Knowhow mapping [iStar13, 14] [CAiSEforum14]
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Analyzing
Second-Order Dependencies in i*

8'h International i* Workshop

Mohammad Hossein Danesh
Eric Yu

University of Toronto



5

Agenda

University of Toronto

. Introduction & related work
. Analyzing socio-technical inflexibilities

. Uncovering potential inflexibilities using

second order dependencies
. lllustrative example

. Discussion & conclusion



1 g I n t ro d u Ct i O n University of Toronto

 Dealing with change is crucial for both IT &
Business

 The intertwined nature of IT & Business calls for
— Constant alignment and realignment

* Related Work In dealing with Change in IT

— Enterprise & Reguirement modeling
« Focus Context & evolutionary requirement description

* Enable automated/semi-automated adjustment of softyare & ,,,,
services (zdravkovic et al, 2013)

— Software & Enterprise architecture

 Focus on effort needed and process of implementing changes

» Apply scenario oriented or structural analysis to estirgagsstimne, &os)
eﬁ:o rt (Bohner, 2002)
(De Boer, et al 2005)



Need to Address
Socio-technical Inflexibilities University of Toronto

 Dealing with change has two dimensions

— Abllity to identify changing context and adjustment of
software & Services

 Addressed by the discussed related work
— Flexibility of enterprise capabilities and organization

setting to accommodate change, create new services &
software and support their deployment

e |Inflexibilities can arise as a result of

« Social and technical dependencies that exists Wlthln an
(Dreyfus & Iyer, 2008)

enterprise (Furukawa & Minami, 2013)

» Traveled path and commitments of enterprise capafiliftes, 007)



3. Second Order Dependencies

University of Toronto

» Second Order Dependency Is defined as
— reliance of one dependency to another

—to the extent that it cannot perform with the
required quality unless the former dependency is
satisfied

— In other word¢ TN

- : Actor 2 J e
\ // |Softgoal 1/,L_____
\

dy, is daﬂ@np,@m@mles [ s T
‘\\\ dkl / / \ ] -K\. \ G\\\ 4 N Q
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/
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Second Order Dependencies

EXtraCt|On RUIeS University of Toronto
« Extracted from SR model using
— Rule 1.
« |f the dependee-side element of an i* dependency (A) is dependent
on

— some other actor, i.e., dependency (B)

« Then a second order dependency exists from
— Ato B, i.e., Ais dependent on B to be satisfied

— Rule 2:

« |f dependee-side element is comprised of sub-elements
— Sub-elements identified through
» Contribution
» Decomposition
» Mean-end links
« Then a second-order dependency exists from
— The dependency to each of the dependencies of sub-elements

Summer 2015 55



What are the Capabilities

What are their
» Intents

» Routines \

» Resources

» How & Why do
Capabilities depend on one

another

Three Main IS
» Modeled as i* Agents
»  Managed by Partners
»  Hosted in-house

HR Dependencies

»  Others have similar relations
Hosting in House (1)
Support & Maintain (2)
SSO & Access (3)

(1) Infrastructure
Management Capability

Management

Resource
\

41
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(2) IT Support
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(3) Integrated
° d [ % Develop Information
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/O ‘ Application Facii] Provisioning
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F
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Syst 1% 5
Infrastrcture ystem RN . P
Resources Expertise | o
& Material |2
D 4 \ = | 2
o) Infrastrcture U <3
Resources & P D134
L Infrastrcture 2
Infrastrcture Resources
e\ Resources
Provision - G
Infrastructure oD i D6
Resources N Support
= \ Resource ¥
esource X \ D i
. g Allocation /= ~
In-House Allocation /* D 10 rovige i
Allocation & \ Infrastructure
| Easy 2 Resources Outsource
1 A\
[/




A Use a Dependency Propagation Graph to Depict Capability
' Offerings & Contribution

University of Toronto

Virtualization Expertise
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5. Summary

Lack methods to analyze inflexibilities in
Socio-technical context

Use second order dependencies to
Identify potential inflexibilities

The analysis can be used

at design-time to
Plan and Mitigate the risk imposed by inflexibilities

at run-time to

Monitor & Measure activities that can produce inflexibilities

Summer 2015
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Work in Progress

The vision - From emerging technologies to adaptive enterprise
e [CASCON ACET13] [ETT14] [TEAR12, 15]

How to model adaptive loops in the enterprise?
* Aninitial attempt, BDBI as example [RCIS13] [IJISMD14]

What dimensions for re-designing enterprise process architecture?
i [RCIS15][ER15]

How to position data analytics in adaptive enterprise architecture?
+  [PoEM13, 14]

How to determine where inflexibilities exist in enterprise?

* Dynamic capabilities [ASDENCA14, 15] [ER15]
How are organizations and communities reconfiguring their
boundaries and relationships?

e Software ecosystems [RCIS14] [DIFENSE15] [EMMSAD15]
Business model innovation , disruption [ISEBMO08]

How to help disruptors and disruptees understand impact of
emerging technological advances?
*  Knowhow mapping [iStar13, 14] [CAiSEforum14]
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Achieved by link

3. The ME-map approach - Concept

Definition: An achieved by link
represents a means-end (odel varibity )
relationship. It indicates that the g by

target task is an alternative to T

achieve the source task. ((Model Variabilty Separately ) ( Model Multiple Variants Jointly |
/

achieved by

Formulation: Note that all means [Model\fariabmtv] [Model Variabmty]

i i by Extension by Restriction
to achieve an end are alternatives |
which means that each of the achieved by achieved by
alternative fully addresses the
functional task. Thus, this implies
“or” relationships among the Use ADOM —
alternatives.

'<



Consists Of Link

3. The ME-map approach - Concept
Definition: A consists of link indicates that the target task is
part of the source task, and that all connected target tasks
should be accomplished in order to fully satisfy the source
task. That means, that it is actually a problem or solution
decomposition and all parts are required to fulfil the source

task.

(Use ADOMJ [Use (,:'EPC]

consists of

consists of / \

[ Use Algorithm for ] [ Use Inference ]

(Use Validation Algorithm] Svntax P t
szl st e Constraints Algorithm




Association Link

The ME-map approach - Conce

Definition: An association links Is used to connect qualities
with tasks. It is specified by an unlabeled and non-directional
line between a task and a quality. Its semantics implies that
the gqualities associated should be taken into account when
evaluating alternatives for that task.

Formulation: Note that qualities associated with a task affect
also other tasks that further refined it via the achieved by links
chain.

Spec fy BP

Model Multiple Variants Join tIy Suppo rt for Model

Correctness
Model Reusabili ty \
Model Comple ty Support for
Model Redundan cy Decision Makmg

Language In depe de cy

Prov ded Validation



A sample ME-map

Support for Model
Correctness

Model Multiple Variants Jomtly}
achieved by isi i

Provided Validation
Model Variability Model Var_ialqility
by Extension by Restriction \
\ . / --

achleved by achieved by

/

consists of

Support for Behavioural
Correctness

Support Decision via
Model Terminology

Support Decision via
Business Terminology

+++

consists of

[ Use Validation Algorithm]

Use Inference
Constraints Algorithm




he Domain of ADL

4. Applying the ME-Map approac

Architecture
Quality

[Devise Architectu rew

(Address Requirement ]

con5|sts of

consists of
/ Im lement Architecture
Select Technology P J

Manage Functional M — I
Reguirement ( anagz uci):émLcler::‘c one } (Deflne Archltecture Communicate the | | Educate Architectural
q i g [Evaluate Architecture ] | Architecture Design

hi db con5|sts of f\
\ ac |eve 4 achleved by
Prowde Communlcate via Communlcate vua
Utilize EX|st|ng Deflne New Justification Textual Descrlptlon Model
Knowledge Archltecture

achleved by

COI'ISIStS of achleved by
consists of achleved by Adoptable Analyzable
AppIy Best

Practlces Scalable T

++

. Specify Specify } Specify
omponents | | Behaviour | | Interactions — Use ADL -
— achieved by ’ F4+ @
++ / /
+

o ++
Use WRIGHT Use UML

extended by
V'

Fast
Development
Time

Weavable into
SDLC

Low
Customization
Efforts

Support for Domain
Semantics

=it

\ Create
UML-Profile



KNOW-HOW EVOLUTION



Solution Domain-Classification in DM

2007 [Dis:mr knowledge from data]




Top Data mining application domain is

CRM
T T I ——

Industries / Fields where you applied Analytics / Data Mining in 20127
[196 voters]  mmm 2012 % of voters == 2011 % of voters
CRM/Consumer analytics (36) N 25 6%
I 05 0%
Health caref HR (32) I 16.3%
I 16.7%
Retail (20) I 4 5%
I 10 5%
Banking (28) I 14.3%
I 15.9%
Education (28) N 14 3%
[ 16 2%
Advertising (26) [ FEELS
B 7.0%
Fraud Detection (25) I 12 8%
I 14 0%
Social Media / Social Networks (24) 12 2%
I 13.2%
Science (23) I 11.7%
I 136%
Finance (20) I 10.2%
I 11 4%

Source: http://www.kdnuggets.com/polls/2012/where-applied-analytics-data-mining.html



Problem Domain- Customer Relation
Management

Customer
identification

Customer
attraction

Customer
development

Customer
retention

achieved by
Keep loyal
customers
ists of
‘Sensitivity (hit rate) of copss
churn prediction
Predict cutomer Recover long-term
defection {churm) cuto

Accuracy of

chumn prediction
achieved by

\

Meural Network Decision Tree MNaive Bayes
for churn prediction for churrrn_pr!dicﬂon for c.humr_predlctlon
87 48% 3 B El Z]
72.28%
Iz consists of \ \
; uses
| Y

Uses uses
Transform customer data \‘ \ \q
into the feature space
i n

SVM for chum
prediction

N
] =

inked to the previous
mab.
Transform customer data Transform customer data Transform customer data !
using guassian kernel function using polynomial kemel function using linear kernel function




Reca? Fundamental Question:
What RE techniques do we need in
the age of digital transiormation?

* The new reality

— Fast-moving, fluid, dynamic, turbulent

— Highly distributed, but hyper-connected and networked
— Disruptors and disruptees

— Data-rich

e What are the suitable abstractions?

— Process models - "BPMN?

— Intentional strategic actors, network of relationships ~ i*?

— Dynamics?? Higher-order?

* adaptive systems theory?



Work in Progress

The vision - From emerging technologies to adaptive enterprise
e [CASCON ACET13] [ETT14] [TEAR12, 15]

How to model adaptive loops in the enterprise?
* Aninitial attempt, BDBI as example [RCIS13] [1JISMD14]

What dimensions for re-designing enterprise process architecture?
[RCIS15][ER15]

How to position data analytics in adaptive enterprise architecture?
+  [PoEM13, 14]

How to determine where inflexibilities exist in enterprise?
*  Dynamic capabilities [ASDENCA14, 15] [ER15]

How are organizations and communities reconfiguring their
boundaries and relationships?

* Software ecosystems [RCIS14] [DIFENSE15] [EMMSAD15]
Business model innovation , disruption [ISEBMO0S]

How to help disruptors and disruptees understand impact of
emerging technological advances?
*  Knowhow mapping [iStar13, 14] [CAiSEforum14]
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Intellectual sources

* From many disciplines and areas...
— Requirements engineering
— Adaptive software systems
— Variability in software product lines
— Control systems theory
— Systems dynamics
— Dynamic capabilities
— Complex adaptive systems
— Organizational learning
— Sense-making theory



References



