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il Brief comments on complexity

A large system (but not complex)

y

-1 - .
Lﬂ BB e of object &
relationship instances

Number of object &
relationship types
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Complexity reduction by abstraction
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%11 50 3098”

J 1. Encapsulate a collection of lower level objects and relations
o into a single “higher level” (or meta) object (with general
q properties and behaviors)

|~ ]

2. ldentify a specific recurring “pattern” (or
chunk) as an encapsulation (with specific
properties and repeatable behavior)

© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 3/35

Increasing abstraction

Programming languages

Operating system scope/function

Software engineering models

v

BUSINESSIMOUE]S
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% &
Sl
4 - - — |
v Zachman Function Data People Time Network | Motivation
G Framework |  (How) (What) (Who) (When) (Where) (Why)
v D
“‘X‘ L Processes the Things important | Organizations | Events significant | Locations where | Business goals and
% business to the business important to the | to the business the business strategies
i | Scope performs business operates
|
‘ . Business Semantic model | Work flow Master schedule | Business logistics | Business plan
| Business process model model system
. ©| [Model
A
 R= Application Logical data Human Processing Distributed Business rule
g System architecture model interface structure system model
— architecture
Z| |Model
© —
5 System design | Physical data Presentation Control structure | Technology Rule design
2| |Technology model architecture
[
Model
| — —
1 H Program Data definition Users manuals | Timing definition | Network Rule k
Detailed architecture specifica-
Represent- tion
ations
i 1960 2004
time N
Machine-
: : 2:1 20:1 200:1  2x10%:1  2x10%:1  2x10%:1 2x1010:1 922
instruction
Leverage (est.)
© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 5/35

Abstraction

1 “Reality” Gaps

Reality-

oblem Comp\eX'\W Business

Business-

A8 d Business PT
& Technology

PerceiVe

Abstraction Level

Time
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Business & Mana
= |ncrease revenue
= Decrease expens

S

FaA

[
products/service

',‘/r' : bV~
/11 | Z el

H
= Improve caliber of

rganics

gement
Soft Failures

Employee
sabotage
Reduced

QWL

Data errors

€S

Information Technology
| = Efficient routine processing
(44 & data exchange
= Information & decision-
making support

analysis

= I[mprove communication design
= Retain/transfer knowledge | = Iterative
prototypin

= Provide agile infrastructure

= Requirements

= Collaborative

Employees
= Individual motivators

= Maslow
= Hertzberg ...
= QWL
= Social group dynamics

9
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A brief example

Utility Customer Service Unit
i N ——

S

FaA

Each customer assigned to a Billing R

] Unit
I8 Customers and service people knew
individual reps at BU
Heavy activity at one BU each day
of month (when bills received)
Filled “dead time” with other tasks
Representatives took breaks with
like position at each BU

One of most sought after jobs for
women in the company; high QWL

© Richard Welke 2003

Online Customer Service Center
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0S/360!
CICS

Customer
Records

Simulation analysis predicted same level service
at 110 customer service operators
Early implementation of CICS went smoothly

esults:
Customer and service personnel complaints rose

Service times increased due to lack of account
familiarity

Service operators busy all of the time with single
task (inquiry response)

Breaks assigned at random (social groups

destroyed)
Turnover went from near-zero to 50%/year with

difficulty finding replacements

8/35
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Systems analysts,
enterprise

\@NO)%\
7k = (11 - 77 = -
i Lagging “social” considerations
‘J/V»:M\ﬁs
i/ EXamBIENARIOIS| €
‘ ‘-“ Inter- e-Business, e- Agile unit
Ll iati Commerce, EDI, design,
| Organization portals, e- incomplete
" | services contacts ???
“‘ Intra- ERP, knowledge User design
Organization management, groups, trust-
A business building, change
il M intelligence management
7 @, Group, Unit  Group support, ~ Collaborative
o % y A task design, iterative
)»;\fﬁ/gy M»\Wz b\i or Function coordination, prototyping, use
Q/l, 7 J0 \ Yeu accounting cases
SNBLA/ e packages
< N Individual Task processing, Manuals,
> data access, training
=) decision support
B0
© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 9/35
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‘_ software
1 architect,
(i developers

© Richard Welke 2003

XML,

¥ N \M
SOAP, XSLT, g%
XUL, XLANG, > 5 =
BPEL, ... x %,
< —

Supply chain
rationalization, cash
velocity, agile
vendor structure,
sense-and-respond
order fulfillment,
demand pricing,
outsourcing, ROI ...

WebSphere, SunOne,
.NET, NetWeaver,

ERP, CRM, SCMS,
BPM, RosettaNet,
Service-oriented
architecture, ...

Business owners,
problem owner,
business analyst

10/35
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| Afrelyst

Analyst as
Mediator

© Richard Welke 2003

Market Definition

Components
and
Platforms

S/W: Developer-
Testers,

A

International Workshop on Utility, Usability and Complexity of Emergent IS

Model as
Mediator

Solution
package
Specs as
Mediator
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Inter-

| Organization

/| Intra-
|| Organization

| .| Group, Unit
. or Function

Individual

© Richard Welke 2003

Analyst as Solution Specs Analyst as Model as
Mediator | as Mediator Mediator Il Mediator
(bespoke) (components)

EDI systems  Extended ERP, UN/CEFACT, [SINIa:ES]
SCMS, CMS, MDA, Service- [Hfeless
email oriented Models

architectures

Most “legacy” ERP, IM Client-server ~ ASAP?

systems applications,

web apps

AR systems  Payroll, Lotus notes ISDOS
inventory PSL/PSA
packages (vision)

FORTRAN DSS packages Visual basic GPSS

programs programs (simulator)

Approach to problem/solution coupling

International Workshop on Utility, Usability and Complexity of Emergent IS

12/35

Richard J. Welke

Center for Process Innovation

J. Mack Robinson College of Business
Georgia State University



s M,
&0,

International Workshop on Utility, Usability and Complexity of Emergent 1S
Namur, Belgium 8-9/December 2003

@ Convergence — Business Processes
L]

. |Definitions:
~ |(Smith & Fingar 2003): “The complete, dynamically coordinated set of
" |collaborative and transactional activities that deliver value to customers.”

- |(wrmc): “A collection of interrelated works tasks, initiated in response to an
I event, that achieves a specific result for the customer of the process.”

Y.

S UM
QP-(’“Ge \r@?&%
“011 3q 50007

RN

/"1™ Characteristics

= Large/complex involving flow of:
materials, information, value & commitments

= Very dynamic, responding to demands from customers to changing needs
= Widely distributed and customized across boundaries within/between BU’s

= Long running (e.g. cash to order may run for months or even years)
= Dependent on human intelligence & judgment; mix of structured &
unstructured tasks
- Difficult to make visible; often undocumented and implicit
Smith & Fingar 2003

International Workshop on Utility, Usability and Complexity of Emergent IS
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@ BP Drivers
[ ]

ﬂ‘_\
‘.n Finance/accounting Process improvement
| , . Variance reduction
1 I/T development Trade/gov’t policy L :
Professional org’s

BP Standards (Sarbanes, BASEL 1)
(Rosetta, ebXML,
w3c, Oasis, OMG, ..)

(Quality, Lean, IEEE,
..

CxO “best practice”

|| ' Technology platforms Busin
Platform Vendors usiness Industry leaders
i (SAP, Oracle, IBM, Process (GE, GM, Dell, Wal-
3 e Rationalization Mart fshlandy;)

CxO “strategy”
Thought leaders
(Gartner, Meta,
HBR...)

Consultancies
(Accenture, CSC,
EDS, ...) Customer

© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 14/35
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@ Customer drivers ...

(e-Commerce inspired) Customer needs:

< 1. Wants it now (from information to product)
| = Anytime, anyplace
24 x 7 x 365
» Tethered or un-tethered (stationary/mobile)
2. Expects you to know them
Personalized interaction, tailored information
i 3. Product/service tailored to changing needs
” = Mass customization (market of one)
| 4.End-to-end need fulfillment in one-stop
‘ Understand the full need
» Organize to fulfill it, service it, replace it
5. With minimum total costs to consumer

© Richard Welke 2003

» Minimize client-experienced transaction costs
6. Across multiple channels

International Workshop on Utility, Usability and Complexity of Emergent IS

m Bricks, clicks, mobile, face-to-face, etc.

15/35

Consultancies

Maintaining
technological
currency

© Richard Welke 2003

> | (Accenture, CSC,
EDS, ...

A

#l] Organizational drivers ...

Need for agility,
flexibility
I/T development
BP Standards
"| (Rosetta, ebXML,
w3c, Oasis, OMG, ..)
Technology platforms
Platform Vendors
» (SAP, Oracle, IBM,
MS, ..)

Regulatory
pressures

Finance/acounting
Trade/gov't policy
(Sarbanes, BASEL II)

Business
Process
Rationalization

Academics ©

1

Cost pressures,
efficiency

Process improvement

Variance reduction

Professional org’s

(Quality, Lean, IEEE,
)

CxO “best practice”
Industry leaders
(GE, GM, Dell, Wal-
Mart, Ashland, ..)

CxO “strategy”
Thought leaders
(Gartner, Meta, |~
HBR...)

Adopting
industry “best

International Workshop on Utility, Usability and Complexity of Emergent IS

practices”
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Has inter-organizational scope

Outsourcing Partners

| 1st — Nth Tier
{ Operations — Nt Tier
‘ Suppliers Customers

VALUE THREAD:
An End-to-End
Business Process

Operating Resource
Suppliers
(MRO)

© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 17/35

@ Along three dimensions

[ |
Process Digitization

100% Automated

Source: Kalakota and Robinson, Services Blueprint:
Roadmap for Execution, Addison-Wesley (2003)

© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 18/35
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@ BP Layer solution space

1 1. BP representation (visibility)

—ﬂ BP modeling/assessment ‘

BP normative design

2. BP implementation platforms

4. BP monitoring & verification

3. BP substitution BP outsourcing

BP normative modeling

BP best practices/metrics

Platform independent specs

Competing platforms

BP monitoring (BAM)

BP verification (S-O)

— 5. BP organization realignment

—{ Organizational restructuring

© Richard Welke 2003
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4 CIBM Example: Swimlane diagram
SNV
J%M\ﬂ%-
'\ Organization structure |
|
¢ =7
| (e
Wl
i
(4 5 :
a - TOO ”buan\_ ——1 5
=i =
it |, )
o Y
i 3 88 iz
e
I
e
R dcps B o=
f Frs | e i
éx = Source: Proforma Corporation ' s
© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 20/35

Richard J. Welke
Center for Process Innovation

J. Mack Robinson College of Business
Georgia State University



%%65 ”O)

)

International Workshop on Utility, Usability and Complexity of Emergent 1S
Namur, Belgium 8-9/December 2003

S ©
= 3
el =}
Y 3
§ m
=
w
9 g
= Y
2 o
2 &
¥ +
M
«5‘}@ No,"%
g 1
£ ]
3 &
2 £
PNV

@ Categories & types of BP’s

M

Some “high-level” business processes:

Supply chain management, demand chain management, product/service
design, customer service, contract management, etc.

Made up of a myriad of lower-level “part processes”:

‘Process Catalog”

Account management
Advance planning & schedule
Advertising

Assembly

Asset management

Benefits administration
Branch operations

Budget control

Build to order

| | Call center service

Capacity reservation
Capital expenditures

Check request processing
Collateral fulfillment
Collections

Commissions processing
Compensation

Component fabrication
Corporate communications
Credit request/authorization

Customer acquisition
Customer inquiry

Customer requirements
Customer self-service
Customer/product profitability
Demand planning

Financial close/consolidation
Hiring/orientation
Installation management
Integrated logistics
Internal audit

Inventory management
Investor relations
Invoicing

IT service management
Knowledge management
Manufacturing

Manuf. capability development
Market research & analysis
Market test

Materials procurement
Materials storage

Order dispatch & fulfillment

o-start

Performance management
Physical inventory

Planning & resource allocation
Post-sales service

Problem resolution management
Process design

Procurement

Product data management
Product design & development
Product/brand management
Production scheduling

f

Program management
Promotions

Property tracking/accounting
Proposal preparation
Publicity management

Real estate management

cruitment
eturns & depot repair

EReturns management
Quality control
Sales channel management
Sales commission planning
Sales cycle management
Sales planning
Service agreement management
Service fulfillment
Service provisioning
Shipping

Zero-based budgeting

© Richard Welke 2003
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Emerging: Normative models

@ What are they?
= A model constructed from a predefined set of
alternatives

= Prescribed view of how the object of the model
“should be” seen and behave

' e What is their value?

= Simplification of modeling (constrained choice vs.
green field): higher level of abstraction

» Standardization enables
Exchange of models across units & organizations
Description of common problems and metrics

Exchange of industry norms (benchmarking) and
best practices

© Richard Welke 2003
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A
o Plan P1: Plan Supply Chain
*
. Source Make Deliver
|
Stocked Products Stock Stocked Products
| MTO Products Order MTO Products
ETO Products Order ETO Products
Return Source SCOR Return Delivery
RSI: Return a q RDI: Return
Defective Products Supply Chain Operatlon Defective Product
RS2: Return Reference model) RD2: Return
MRO Product MRO Product
RS3: Return RD3: Return
© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 23/35
g i NB:
! ,"T ! All branches
4 !I— ! H of U.S.
H .-
H military
| ! w ! ! now require
ﬂ m ! SCOR use
“V. I : by
i ¥ ! contractees
s | IEES m2 ﬂ ! and prime
E l § : contractor’s
\ 1
| ' SE)
| Gl : =)
1 -@
Key Other A 2 =\, :
RM S-J;biiers s, i m : | @
i
1 a
s RI\II! ALPHA 1 RSé?:nal Customer
Hppiers : Warehouse
Source: Paul Harmon, BP Trends
© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 24/35
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Supply Chain SCORcard ndustry Benchmaris [
Overview Metrics | SCOR Level 1 Metrics|  Actual Parity Advantage | Superior | Value from Improvements.
Delivery Performance: N - e .
to Commit Date E5 — — —
Supply Chain o %, 96% 98%
Reliability Fill Rates 63% 94% 96% 98%
Y 2 Perfect Order
| = % % 85% 90% 3 v
1 § Fulfillment 0° 80° 5¢ 0° $30M Revenue
g
E Order Fulfillment - = — -
{4 5 Responsiveness Lead Times 35 days days 5 days 3days $30M Revenue
Supply Chain 07 days 82days 55 days 13 days Key enabler to cost and
N Response Time. asset improvements
| Al Flexibility
Proguction Flexibility 45 days 30 days 25 days 20 days
) Total SCM 19% 3% 8% 3% S30M Indirect Cost
i Management Cost
7 Cost Warranty Cost NA NA NA NA NA
‘ [N H
/i H " £ [Value Added Employee)
1 H X E Productivity NA $156K $306K $460K NA
{ : by Inventory Daysof | y4qgays | s5days | 3sdays | 22days NA
H = Supply v 4 4 i
8 -, Assels Cas”"”;lcnﬁih Cvele | 1o6qays | sodays 46 days 28 days 7 M Capital Charge
H H [*. Net Asset Turns
1 . M etrlcs H ., ppeset T | zzwms [ swms | rzwms | rowms NA

:
e "= 2. Industry benchmarking

|[Process Gategory Definition S
{ The procurement, delivery, receipt and transfer of raw material items, suassemblies, product and o sefejces.

Attributes Metrics s,
Reliability % Ordersflines procassed complete ",
Responsiveness Total source cycle time to completion
Flexibility Time and cost related to expediting the sourcing processes of
procremen, delivery, receiving and transfer
Cost Product acquisition tosts
Assets Inventory DOS

s [hawi 3. Prescribed “level 3” processes

Alliance and Leverage Agieements

25/35
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Broadening the normative model set
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£

1 HP S.I.:u” Level 0. Organization
7 enabling- Dbidedno 4 r

process set

' Used by HP to
manage M&A
. with Compag

/ Basis for
extensions to
open standard,

Level 2 Level 2 Processes:
i SCOR-Stylev Variations  New Technology, New
= Product, Procuct
| normative Revision
I Len
models
31 Ra2 Ra3 R34 R35 R36 a7
Level 3
Subprocesses Receve: Assn Define Qheain Estebiish Plbish
P vaases [P Acont [P Engagement [P Custorer P Cuscrer [P Busiess [ R‘;":—*
Approe Tearn Mol Mescss Profie Rues
Level 4
Activities Specific to Particular
process and company ‘Tables for Each Process and
Subprocess:
Informiahon on speafic metnes.
Metrics and Best Practices for ‘&nd best prechioes to implament )
Subprocesses ‘i s Fprccess Source: Paul Harmon, BP Trends
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il BP specification/design space

@ Competing PICM’s

4 MDA/UML (OMG)

BPEL (Oasis)

| BPMI/BPML (W3C)

i UNJ/CEFACT (DISA)

2N WFSL (WFMC)

. | @ Competing PDM’s

{ = Web services models with

] WS “orchestration”
IBM WebSphere (Holosofx - BPEL)
MS .NET and BizTalk 2003 (VS.Net >BPEL)
SAP NetWeaver (Aris > XApp Specs)

¢ Direct implementation models (PICM—>PDM)

= BPN - BPML ->Proprietary platforms

= e.g. Intalio

International Workshop on Utility, Usability and Complexity of Emergent IS
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""" Abstraction !
Gap ’

M & w“’:;\ Specification
o [ LSl Model (BPMS)

© Richard Welke 2003
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Created by
& business Computation- .
g\é\g;?irggo Independent
| business Business
- problem Model (CIBM)
vl g:)unttg)fa) Createdby 3¢ Pitfosin-
i “business VST Independent
analysts” to g Component
gﬁzﬁ:ﬁg Created by NG
G : designer-
Q)%"'“\Vﬁ'% ?;?utilig? architects to Platform-
PN describe Specific
IASE B solution ’
SNBL/ architecture Model (PSM)
Created by
Users?? developer-
tester to
(out of context) implement
solution

28/35
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TS
S0,
8 1n relation to “ZF”
S
F\ [
o8 _ . —
B ‘ Zachman Data | Function | Network People Time Motivation
| Framework | (What) (How) (Where) (Who) (When) (Why)
Things Processes the Locations where | Organizations Events significant | Business goals
! SCOPE important to | business performs | the business important to the | to the business and strategies
‘ (Contextual the business ) operates . busiljess
‘ Planner) Business Problem Specification Model (BPSM)
/,_‘. Eﬂusémless rs:gr(\jael;tic ﬁlgs(i;;less process sB;‘siiel:ﬁss logistics | Work flow model | Master schedule | Business plan
oae
gonce)ptual Com;rutation-lmiiependent Business Mpdel (CIBM)
wner,
Abstraction Gap
Systlsiy Laver |l o e |omem | [ mod
Model architecture
(Logical Designer) Platform-Indegendent Component Model (PIM)
Technology ;lgys‘iacl:al data | System design ‘al'fccrw::ég?rye ::ceﬁ?t:tcatﬂ?: Control structure | Rule design
(",f'h?lgfil B Platforim-Specific|Model (PSM)
getailed . zljjeaftiiition Program e,:lr?:z,;/toe::kture gfgﬁirtigture Timing definition | Rule specification
epresent-
ations Codg
© Richard Welke 2003 International Workshop on Utility, Usability and Complexity of Emergent IS 29/35
$10,
6‘3@;@’
dy Domain of the process owner Business Process
Al _ Model (CIBM’s)
| e
| BP to Specification PO
’\ Ontol pi AR ~ gl Abstraction “gap
| aeiyiss & Gap mediation
| o
S~ _ | MDA & ebXML movements (PIM)
,;’ | N b
({ Process Process s o
‘ Platform Management S S
< =,
‘ Services 7 Platform R
RN Orchestration V/SC! XLANG I g - -
it — 5 specification S
| i g ervices <4 -3
£ \Web Services I > S
Identification i models & 3
£ g
Applications: Database 8 languages S
S 3
c @
e Code Components | |
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H From BPM to BPO-0O

S

3
v
R

Changes occurring in BPO:
= Broadening definition of “process”

= Industry focus (process knowledge) . )
- Best practice adoption

Enablers (Current inhibitors):
[ | < Process definitions and interfaces
* Metrics

1st — Nth Tier
Operations
Suppliers

= Expense pressure > reduce costs

Outsourced
processes

15t — Nt Tier
Customers

International Workshop on Utility, Usability and Complexity of Emergent IS 31/35
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lWith enterprise-wide imp

Gartner Dataquest (2003) Current BPO Process Partitioning

S

§252 .

Demand
Management
g Inquiry Handling,
Field Support

Telemarketing, Negotiation

and Closing
Customer Customer
Acquisition Retention
A ts Payabl Customer Enterprise Customer
ceounts Payable Selection Services Extension Payroll
Al ts Receivabl i
ccounts Receivable O e el Benefits
® Finance and Accounting
m T
Logistics, m Facilities Management Direct Procurement,
Distribution Indirect Procurement

Warehouse Management, Contract Manufacturing,
Inventory Management Supply Product/Service Creation
Management
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@ Evolving organization structure

The case of General Motors (also Delphi, and others)

(two years later)

GM CIO (Ralph Szygenda)

GM CEO (Rick Wagonner)

Five Business Unit Heads

— Supply Chain PIO

— Product Development PIO

— Production PIO
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— Customer Experience PIO

Asia-Pacific CIO

GM Finance CIO

North America CIO

SIS ¢ —— Business Services P1O
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il Summary & conclusions

J @ Over the past 40 years, truly amazing progress has
G been made in software engineering through
encapsulation abstraction

| = Service-oriented architectures, just now being deployed
I will be encapsulated into the Longhorn O/S gndlgo)

= MDA variants “promise” to align closely with business
Processes
@ On the business side, pattern abstractions are now
being widely deployed to capture value chains that
weren’t even perceivable 15 years ago
. = SCOR, D-COR, C-COR, BSS (ebXML), ...
'@ However:
= The Achilles heel of implementation remains the individual

= As abstraction levels increase, the individual disappears
further and further into the background

= The new layers of abstraction (services, business processes)
“promises” large scale failures at an industry/country level
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The end (at last)
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