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Outline of a Lightweight Development Process

· lightweight, low-ceremony process based on Objectory 

· Jacobson’s Objectory became Rational Unified Process (RUP)

· no formal milestones and deliverables 

· iterative and incremental (example of spiral or evolutionary model)

· production quality software released in piecemeal (incrementally)  with each iteration

[image: image1.jpg]Figure 2-1 shows the high-level view of the development process.
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Figure 2-1: Outline Development Process





Remarks on Objectory
· in Objectory different models capture different aspects of development

· domain models and use cases capture functional requirements

· analysis models explore the implications of these for a particular application

· design model concerned with implementing the analysis model in software, add classes to actually do the work and to provide a reusable architecture

· does not construct the entire system in a waterfall manner.

· get key domain classes and key use cases

· then build reusable system architecture

· that will support future extensions

· additional use cases added incrementally

Overview

Inception

· establish business rationale

· decide project scope

· get commitment from sponsor to proceed further

· couple of hours chat and spreadsheet plan

Elaboration

· collect more detailed requirements 

· do high level analysis and design

· establish baseline architecture

· project planning

Construction

· key phase for iteration which can be in any phase

· each iteration builds production-quality software 

· which is tested and integrated

· which satisfies a subset of the project requirements

Transition

Can include

· beta testing

· performance tuning

· user training

Inception

· few days’ work to consider if it is work doing a few months’ of deeper investigation

· can range from chat over coffee to fully fledged feasibility study over several months

· work out business case: how much it will cost versus how much it will bring in

· determine project scope

· initial analysis to estimate project size

Elaboration

· typically start with vague idea of requirements 

· need to delve deeper for better understanding of 

· what is to be built

· how it is to be built

· what technology is to be used

· establish potential set of requirements 

· this stage is primarily driven by project risks

· need to identify project risks, what could derail it

· requirements risks

· technological risks

· skills risks

· political risks

Risk Analysis

· Requirements Risks

· danger of building wrong system 

· need to write clear specification of requirements 

· establish relative priority of requirements 

· Technological Risks

· has the team enough experience with proposed technology

· will the technology work?

· can the software architecture deliver the required functions?

· Skills Risks – staff and expertise available

· Political Risks – power struggles and vested interests

Elaborating Requirements Risks via Use Cases 

· UML techniques can help here

· start with Use Cases for requirements eliciting

· originated with Jacobsons’s Objectory

· typical interaction of user with system to achieve some goal

e.g. make selected text bold,  create document index
· each one indicates a function that the user can understand and which has value for him

· provide basis of communication between sponsors and developers in project planning

· useful in helping user prioritise requirements

· most important to discover all potential use cases for the system to be built, especially most important and riskiest ones

· interviews with uses important for gathering use cases

· paragraph or two of descriptive text per use case

· specific enough for user to understand basic idea

· and for developer to have a rough sense of what lies behind it

Elaboration - Domain Modelling

· use cases not sufficient on their own

· e.g.  Our customers have several sites, and we provide several services to these sites. At the moment, a customer gets a bill for all services at a given site. We want that customer to be billed for all services at all sites.  We call this consolidated billing.

· what do “customer”, “site”, “service” mean?

· how do they relate

· need to know how the business operates – communicate with domain experts

· skeleton Domain Model required

· domain model is any model whose primary subject is the world that the computer system supports

· conceptual level model

· how do key concepts from business domain fit together?

UML techniques 

in particular for building conceptual domain models

· Class Diagrams drawn from the conceptual perspective

· capture language of business

· express how business experts think about the business and how they link concepts together

· Activity Diagrams describe business workflow
· steps people go through in doing their jobs

· encourage finding parallel processes

· used in business process re-engineering

May also like to use

· Interaction Diagrams - explore how a user or role interacts with the system

Remarks on domain modelling

· focus on important areas and those with potential risk

· consistency and rigour of diagrams not important initially

· later on, diagrams can be consolidated into single consistent domain model with help of domain experts

· resulting model is starting point for deeper class design during construction phase

· think of initial domain model as a skeleton rather than high-level - can vary from “no substance” to “analysis paralysis”

· most details should be added during iterative development

· domain modelling is use case driven (in RUP anyway!) - assess additional use cases for impact on domain model

· requires a small group that includes developers and domain experts, domain expert essential

· involves intensive work during elaboration period

· important not to get bogged down

· hard deadline useful

Prototyping

· can form an important element of the elaboration phase

· sometimes diagrams are enough for understanding, sometimes not

· use for better understanding of how system works, for insight into system dynamics

· useful for dealing with risks, should build a prototype of any risky or ambiguous parts of use cases

· helps clarify and elicit user requirements, get user feedback

· useful for validation by users

· prototyping should not be constrained by the eventual implementation environment e.g. prototype in Smalltalk and deliver in C++

· can also be used to evaluate technological risk

Elaboration - Dealing with Technological Risks

· Prototyping is very important here

· For example: using C++ and relational database

1. get compilers and tools

2. build simple part of early version of domain model. See how tools work

3. build database, connect with C++ code

4. Try several tools, choose most appropriate

· biggest technological risks are in how components fit together rather than in components themselves

· architectural design decisions should be tackled here - what the major components are, especially important for a distributed system 

· focus on areas that may be difficult to change later

· try and design so as to make future design changes straightforward – contrast this with extreme programming

Some useful UML techniques

· Class diagrams and interaction diagrams to see how components communicate

· Package diagrams for high-level picture of components

· Deployment diagrams for overview of how components are distributed on hardware platforms

Elaboration - Dealing with Skills Risks

· biggest mistakes in OO projects – not enough training

· companies reluctant over cost

· mistakes take time and time means money

· either way, going to cost but no training means taking longer

· formal training courses limited, training in small chunks more useful

· mentoring – team works with experienced developer

· initially nearly part of team

· maybe work with team 1 week per month

· next best is for mentor to be present during project reviews every couple of months for a couple of days

· book club!

Elaboration - Dealing with Political Risks

· not part of the process!

When Is Elaboration Finished?

· developers comfortable with providing estimates to nearest person-week for each use case

· all significant risks identified and major ones understood

Planning of Construction Phase

· setup series of iterations based on use cases

· iterative development reduces risk and improves project control

· define functionality to be delivered with each iteration

· possibly 1 use case per iteration – smaller use case

More Detail

· categorise the use cases

· customer divides uses cases according to business value:

high, medium and low

· developers divides use case according to risk, e.g. high risk means very difficult to do, may have big impact on system design or not well understood

· next, developer estimates time for each use case to nearest person-week including time for all stages analysis, design, coding, unit testing, integration and documentation

· high risk use cases involving a lot of project time may require more elaboration

· determine an iteration length

· want fixed length for regular rhythm

· should be long enough to do a small number of use cases, e.g. Smalltalk 2 or 3 weeks, C++ 6 to 8 weeks

· must allow for load factor, based on different between ideal times and actual times

· calculate project velocity (development effort per iteration)

e.g. given 8 developers, 3-week iteration time, load factor of 2, yields 8 * 3 / 2  =  12 person-week effort per iteration

· #iteration = (total time for all use cases ) / (iteration effort) + 1

· assign use cases to iterations

· use cases with high priority or risk tackled early on. Large use cases may be split

· should not schedule more use cases than development effort allows for per iteration, can have less

Transition

· for transition, a rule of thumb is 10% to 35% of construction time

· add contingency factor 10% to 20% of construction – relates to riskiness, add on to end of transition phase

· plan to deliver before contingency time but commit to deliver after

Release Plan

· finally have a release plan showing use cases for each iteration

· signifies commitment between developers and users, any changes must be joint

(  we have use-case driven development, hence their importance

Construction

· system built in series of iteration

· each iteration is a mini project, has all the stages

· do a user demo and system testing at end of each iteration – reduces risk

· integration and testing demoralising if left till end of project and always require more times than expected

· self testing software very useful

· test code should be setup which runs tests, responds either with ok or list or errors and related information

· unit tests done by developers

· functional and system tests done by special group

· iterations are incremental in that each builds on use cases developed in previous iterations

· iterations are iterative in term of the code base in that each iteration will involve rewriting of existing code for more flexibility – Refactoring
· integration should mot only be left to end of iteration, good to do complete build and integration more often

Plan going astray

· get team used to delivering finished code regularly

· key feature of iterative development is that it is time-bound, i.e. cannot not let dates slip

· instead move use cases to later iterations via negotiation with customer

· may need to redo project plan in light of experience of early iterations

Role of UML

· in moving from conceptual model to design, walk through how classes will collaborate to implement use case functionality

· CRC cards and interaction diagrams useful here – will expose responsibilities and collaborations that can be added to a class

· treat these designs as initial sketch before coding

· UML design notation useful in discussions on design changes

· once use case has been coded, UML diagrams can be used document the overall code structure.  Should not be too detailed

· detailed documentation should be generated from the code, e.g. JavaDoc
· use package diagrams to present view of the logical pieces of the system and their inter dependencies – part of the architecture

· deployment diagram shows physical picture

· put specification-perspective class diagrams within a package. Show only key associations, attributes and operations

· class diagram is like graphical table of contents

· state diagrams – use only where class has complex lifecycle behaviour

· interactions diagrams useful for showing complicated interactions between classes (objects to be accurate)

· for complex algorithms, use activity diagrams to document them

· for repeating class concepts, design patterns may be useful

Refactoring

· software entropy: well designed to spaghetti

· due to enhancing code and adding extra features which original code was not designed to support

· question is: redesign exiting code or get new features to work around existing design?

· redesign is time consuming: “if it is not broke, don’t fix it”

· however, if redesign is not done, new code could be much more complex, take longer to develop and be more buggy

· trade off: short term pain of redesign for long term gain versus schedule pressure

· refactoring is name for techniques to reduce short term pain of redesign

· does not change functionality, changes internal structure to make code easier to work with and understand

· involves small steps, e.g. renaming, moving attributes and operations from one class to another, consolidating similar classes into superclass

Refactoring principles

· do not refactor and add functionality at same time

· have test in place beforehand, run them after each Refactoring

· do short deliberate steps and test after each step. Helps avoid debugging problems

· refactoring done throughout construction phase

Patterns

· describe common ways of doing things

· e.g. Proxy design pattern, used in Java’s RMI
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· started in early 1990s, gang of four: Gamma, Helm, Johnson and Vlissides have published the authoritive text on design patterns

· can also have analysis patterns

Transition

· no functionality added here

· only development is that in fixing bugs

· include time between beta release and final release

· optimisation or performance tuning done here, not suitable for construction phase

· optimisation reduces clarity and extensibility of system to improve performance
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