1 of 37

Informatics Process Group Department of Computer Science University of Manchester Manchester, UK +44 (0)161 275 6183 http://www.cs.man.ac.uk/ipg/

Meta-Process

by Brian Warboys and Mark Greenwood

brian@cs.man.ac.uk markg@cs.man.ac.uk

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

2 of 37

© IPG

Topics

1. Process Models

2. Changing PMs

3. Promoter Reference Model

4. Empirical verification

5. Implementation verification

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

3 of 37

© IPG

Template Enactable Enacting P PM Reality

Customize Instantiate Reality-model interaction initiatives rules

history

experience

modelled

Process, Process Instance, Process Models

Process Instance

Process

time culture

practice

Inconsistencies arise if modelling

is inadequate or out of date

goals

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

4 of 37

© IPG

Reasons f or Chang e

Improvement Faults in the process Missing steps

Assumptions have become invalid Dynamics of the environment (politics, people, technologies) If generic, will need customizing May need to be refined

Corrective/perfective/adaptive Refinement of definition We do not want to invent entirelynew change processes f or each

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

5 of 37

© IPG

Change Process

Change process cp1 applied to pm causes a transformation to pm' pm pm'

pm''

cp1 Change process cp2 applied to pm' causes a transformation to pm'' cp2

What have cp1 and cp2 in common?

Meta-Process: a process to change a process

: a process to manage inconsistencies

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

6 of 37

© IPG

MP and Quality Improvement

Instance focused:

Capability Maturity Method SPICE AMI

Model focused:

PRISM Quality Improvement Paradigm Process Life Cycle

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

7 of 37

© IPG

Requirements

for a Meta-Process

Simplicity Genericity Extensibility Flexibility

Robustness Interface Management Integration

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

8 of 37

© IPG

Requirements (cont)

for a Meta-Process

User Support Economic benefit Strategy Implementable Enactable

Adaptable Testing domain Feedback mechanism Change mechanism

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

9 of 37

© IPG

“Given a desired state of affairs and an existing state of affairs, the task of the adapti ve organism is to fi nd the difference between these tw o states and then to fi nd the corr elating pr ocess that will erase the differ ence”

Herbert Simon ‘Sciences of the Artificial’ MIT Press 1965

Difference = inconsistency = ‘need’ or ‘opportunity’

The Core Issue

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

10 of 37

© IPG

Establish a goal the process view

Enact

Identify a problem

Devise a course

of action

Do it

the pm

Devise & install a process model

(pm)

The Problem-Solving Process

‘objectives’ ‘plan & resources’

‘monitoring’

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

11 of 37

© IPG

Example

Identify a problem

Devise a course

of action

Do it

‘objectives’ ‘plan & resources’

‘monitoring’

Too many bugs while testing software X

Introduce Reviews Plan to review

software X

How effective are the reviews?

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

12 of 37

© IPG

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process

feedback feedback

Objectives install

process Enactment

PROMOTER Reference Model

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

13 of 37

© IPG

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process

feedback feedback

Objectives install

process Enactment

An Application of PRM

Review Process Model

Support for Review Process

Review Software module X of module X

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

14 of 37

© IPG

Where does Process Model come from?

Task Analysis

Realization

Technology Provision

install

Enactment

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process

feedback feedback

Objectives install

process Enactment

Review Process Model

Develop Review Process Model

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

15 of 37

© IPG

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process feedback

Objectives install

T_1, ..., T_i, ..., T_n

Sub-tasks

feedback Enactment

What about large problems?

Develop Software module X

Design mod X

Review mod X etc.

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

16 of 37

© IPG

Dealing with Complex Methods

Task Analysis

Realization

Technology Provision

install

Enactment

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process

feedback feedback

Objectives install

process Enactment

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

17 of 37

© IPG

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process feedback

Objectives install

T_1, ..., T_i, ..., T_n

Sub-tasks

feedback Enactment

Dealing with Complex Problems

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

18 of 37

© IPG

R Task Analysis

Realization

Technology

Enactment

P PRM Provision

Reality

Combined models

PM

P Reality Template Enactable Enacting PM

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

19 of 37

© IPG

Task Analysis

Realization

Technology Provision

6. Package

5. Analyze

4. Perform Pr oject

Enact

2. Set Goals

3. Choose Models

1. Characterize

Empirical Validation: QIP

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

20 of 37

© IPG

1. Do Requirements

2. Review Requirements

3. Spec & Design

5. Test & Simulation

4. Design Review

6. Identify

8. Tailor

9. Reserve Resources

B. Instantiation Phase

C. Operation Phase

Task Analysis

Realization

Technology Provision

T.Realization

Experience Provision

A. Simulation Phase

Enactment

7. Analyse & Classify

Method Implementation

Empirical Validation: PRISM

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

21 of 37

© IPG

Task Analysis

Realization

Technology Provision

Process Assessment

Process Requir ements Analysis

Process Implementation

Process Design

Technology pr ovision

Process

Install

Meta-pr ocess

Feedback feedback

Requir ements

Design Specifications

Performance

Enactment

description

Empirical Validation: Process Life-Cycle

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

22 of 37

© IPG

Organization Management

Process Management

Making Policies Allocating Resources Overseeing Management Communicating Training

Defining (Developing Standards) Executing (Developing Methods) Analysing (Measures and Uses) Controlling (Developing Control Mechanisms)

Project Management

Planning Tracking Project Controlling Sub Contracting

Validation by Implementation as CMM

(empirical + implmentation)

Humphrey’s Process Maturity Framework

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

23 of 37

© IPG

Produce quality profitable softwar eMaking Policies

Allocating Resources

Over seeing Mana gement

Communications

Training

Developing Softw areImpr oving Pr ocesses

(Assessing le vel)Developing OSSP

Maintaining OSSP

Italics

: Objecti ves and Methods illustrated

Defining

Executing

Analysing

Controlling

Domain of Or ganization Management

Domain of Project and Process Management

*OSSP: Or ganization’ s Standard Softw are Process :

Objective-method decomposition

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

24 of 37

© IPG

Overseeing Management

Develop Software

Improve

Assessing

Defining Executing Analysing Controlling

Develop OSSP

OSSP Library

Process

Process Management

Project Management

Organization Management

Implementation

PRM (Network of 4 physical roles)

Physical Process Model

Organizational domain

(Single role)

IPG - Informatics Process Group

University of Manchester http://www.cs.man.ac.uk/ipg/

25 of 37

© IPG

An Implementation of PRM

...CREATES...

Technology Realise Enact Request Method

Furnish Method

Implement Method

Managing

Operational Feedback

- Specify

- Decide TOR

- View Feedback

- Select - Send - View

- Request - Implement - Delete - View

- Send Feedback

Note : All three created roles have the ability to view the TOR.

Methods Methods

Meta-Process

- Feedback

Feedback

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

26 of 37

© IPG

Task Analysis

Realization

Technology Provision

Requirements Method

meta-process

feedback feedback

Objectives install

process Enactment

PRM Example - simple Banking

Banking Models

Running Bank Accounts

Make money by Managing money version 1

version 2

MdManaging

Simple Branch Mg

Technology

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

27 of 37

© IPG

simBank e xample (1)

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

28 of 37

© IPG

simBank e xample (2)

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

29 of 37

© IPG

simBank e xample (3)

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

30 of 37

© IPG

simBank e xample (4)

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

31 of 37

© IPG

Meta-Process Implementations

simple Banking

• Using a Meta-Process to

manage evolution from PM version 1 to version 2

• Illustrates controlled evolution

of process model instances

• Key position of feedback

Electronic Retail System

• Architecture for applying a

Meta-Process to the development of large, and long-lived systems

• Design tree of Meta-

Processes

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

32 of 37

© IPG

ERS version 1 Electronic Retail System

ERS

Till Till Support Back Office

Trading PLU PayAuth Login Maintain

Sockets

KEY:

: Re-use Link

: Root Object

: Component

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

33 of 37

© IPG

PRM with Resource Libraries

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

34 of 37

© IPG

Product Structure

Decompositionand Composition

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

35 of 37

© IPG

Re-use Link

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

36 of 37

© IPG

ERS version 2

Till Till Support Back Office

Trading PLU PayAuth Login Maintain

Sockets

Key- Scanner Balance board

ERS

Pipes

KEY:

: Re-use Link : Root Object

: Component

IPG - Informatics Process Group University of Manchester http://www.cs.man.ac.uk/ipg/

37 of 37

© IPG

The way forward

• Evidence of genericity

• Relate the PRM to the

complexities of real world.

Goals

Methods

Artefacts

• Re-think our ‘basic

components’

.