Journey from Adhocism


1. Journey from adhocism – An Introduction

“Software organisations aspiring for Software Process Improvement (SPI) must establish the goal of moving to the optimising process for their key-operations. Process improvement is a way of working rather than a destination” [7]. However where does the journey start? It depends on the current state of the organisation on the chosen path of process improvement. For software organisations, CMM and other related models provide foundation for evolutionary transition from ad hoc, chaotic processes to mature disciplined processes. Like every breakthrough effort, transition from adhocism is most challenging as well as most rewarding. 

2. Scenario Of Software Projects

SPI faces some challenges - Market is too dynamic; customers are too demanding; trained people are a few and dynamic too; and software process complexity is on an increasing scale. Software is an abstract entity. Software process is maturing into an engineering discipline. There is still a lot of room for rigorous methodologies and process automation. New software methodologies and techniques are evolving. To a large extent, software development practices are people-oriented. [7]

The bottom line is – a project has to achieve success. Adhocism often brings project failures - delays in schedules, overruns of efforts & costs, unpredictable or compromised quality, and difficulties in managing change at a later stage of project life cycle. In this scenario, software organisations have to constantly put efforts to learn and adopt better practices. Development practices have to be based on well-defined, optimising process.

Why the journey from adhocism is a challenge? The answer lies in knowing causes and effects of adhocism. 

3. Causes and effects of adhocism
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The following diagram depicts some of the major causes and effects of adhocism. We observe multiple effects and multiple causes. However, the root-cause is the absence of well-defined process or absence of its practices. 

Well-defined process may not be practised; if the organisation is handicapped with some people related issues. The major cause of all these issues is human nature [7]. Resistance is prevalent in every breakthrough effort. Some practitioners may have fear of unknown – that is, as newer methods are applied they may not have enough confidence of using them. Some practitioners may have fear of exposure, as they might feel that their ignorance or incompetence might be exposed. If these issues remain unresolved for a longer time, it results into a situation where either breakthrough does not start, or slow progress is seen or process adoption finds cracks & chasms [3]. 

4. What is the remedy?

Process improvement demands an effective quality system to provide optimising processes and necessary elements to implement them. A quality system is a set of interacting processes, procedures, people, database, and other resources. The establishment of an effective quality system nurtures a healthy software culture bringing project success [2][3]. 

Effective quality system is based on some basic premises. Practitioners require support that provides conviction and confidence building. As per Kim Caputo [3], confidence is structured into four levels: 1(uninformed certainty), 2(informed doubt), 3(realistic concern) and 4(informed certainty). 

Under SPI, Practitioners’ confidence undergoes the transition through all these levels. Transition to ‘uninformed certainty’ requires induction to senior management on quality. Senior management provides sponsorship and commitment based on their understanding on quality objectives and context of quality management efforts with business objectives. 

From ‘uniformed certainty’ the practitioners can move to ‘informed doubt’ only when they see current practices and visibility of problems. The practitioners will show their realistic concerns in terms of difficulties encountered in applying newer methods and understanding the value of their efforts. Transition from ‘informed doubt’ to ‘realistic concern’ requires the effective quality system nurturing process improvement. Lastly, ‘informed certainty’ requires sustained effort of process improvement. 

The quality system must provide necessary elements that motivate practitioners to sustain process improvement efforts. These elements are – 

· Implementation support (Induction and guidelines) – The implementation support should be provided in order to break their fear and incompetence to the height of confidence and naturalness in process implementation. 

· Fair HR policies and procedures – Without fair HR policies and procedures, all other SQA efforts will be counterproductive. 

· QS Improvements – QS is a foundation for process improvement. Ineffective QS will break the confidence and conviction needed to sustain the efforts. As QS is also a human effort, it requires the improvement in itself in order to make QS meeting its intended purpose. QS improvements and addressing realistic concerns complement each other.

5. AQS Elements

The following paragraphs detail the authors’ ideas and efforts applied in raising their organisation from adhocism. Their ideas are implemented and efforts are being expended under the quality system, henceforth referred as ‘AQS’. 

5.1. Aligning project goals 

Project goals should be aligned to business and quality objectives and making them traceable to implementation [5]. A project has many stakeholders-customers, users, management of performing organisations, development team etc. A project is a “temporary” endeavour to meet some objectives.

Stakeholders may often have conflicting objectives. The project objectives must balance stakeholder expectations and objectives.

Stakeholder
Objectives

User
· Easy to use the resulting products

· Value adding in the operating environment

Customers
· Resulting products are delivered in time

· Resulting products provide distinct benefits over existing system

· The products can be enhanced and supported after deployment

Management (of performing organisation)
· Products are delivered in time

· Products (or services) delight customers

· Products are developed with cost-effective methods

· Increase market value and image

Development organisation/ team
· Changes are managed effectively

· The development efforts are first time right

· The work provides growth and rewards

AQS introduces necessary work-products and assures the traceability of project objectives to implementation.

Project objectives are identified during system engineering and contracting. Quality Plan includes measurable scales and measuring mechanism [4]. Quality Assurance Plan [9] includes methods for assuring project objectives. Requirements Specifications covers the software quality requirements on which design, code and test plans are based. The necessary reviews, configuration audits and maintaining traceability ensures that project objectives are traceable to implementation in terms of the measurable achievements of project objectives.

5.2. Maintaining Traceability

Traceability is the degree to which a relationship can be established between two or more products of the [software] development process, especially products having a predecessor/ successor or master/subordinate relationship to one another [8].

AQS provides traceability guidelines, where the “traceability from” and “traceability to” elements are shown. “Traceability from” elements provide the guidelines for preparing work-products; whereas “traceability to” explains the purpose of the work-product elements and how they are used subsequently. Traceability is one of the agenda in reviewing work-products. 

5.3. Knowing Process Needs

Process improvement effort must start with study of existing practices. This has three objectives - 

· To know the capabilities: Process improvement must be graduated on the basis of organisation capabilities for adopting newer methods and formalising process conformance. 

· To know process scope: It is necessary to know the process needs from the type of projects and practices. From this knowledge, key-operations should be identified which need improvements. AQS covered the following key-operations for process improvement – Software Process, Human Resource Management, and Business Management.

· To know improvement areas: Improvement areas should be identified on the basis of visible problems and defined project objectives. 

Under AQS, the practitioners were interviewed for these objectives. In addition, the objectives of first round of reviews remained to know process needs and capabilities rather than bringing out non-conformities. This helped in reducing resistance to change as the practitioners found that the first review did not shake their confidence [5].

5.4. Defining Processes

After knowing process needs, a formal effort was made for – 

· Providing a basis to projects for process conformance. 

· Generalising process that can be applied organisation wide to all software projects

· Conceiving project specific tailoring of OSP retaining the status that the tailored process would still meet conformance to CMM. In turn, project-specific deviations need to be understood and converted into their generalisations, thus providing flexibility based on nature of project and process scope. 

· Analysing OSP and aligning it to CMM by performing gap analysis. This exercise helped in understanding CMM more and identifying CMM-AQS linkage. 

AQS provides PDSP preparation, defining new class (or refining existing project classes) and performing gap analysis for process to meet CMM requirements. All processes were defined using ETVX model, representing entry conditions, Tasks list and exit conditions. Measurement and verification were added in task list [10][7]. 

Under AQS, process definition is taken up considering the dynamic project needs as well as deriving standardisation from project specific deviations. 

5.5. Improvement Ideas

Process improvement is a graduation of organisation’s capabilities for meeting conformance to a continuously optimising process. Graduation plan was prepared, applying three phases of process improvements. The first two phases addresses CMM Level 3 key-process areas, and the last phase will cover CMM Level 4 key-process areas. 

· Under AQS, a graduation plan is made assigning the priorities to key process areas and practices for process conformance.

· Under AQS, process improvement cycle contained - Defining project-defined software process (PDSP) and refining organisation software process (OSP); Performing reviews and audits based on action plans [5][3]; Demonstrating the non-conformities to practitioners; Discovering root-causes and AQS improvements; Closely working with project teams and arriving at action plan for next audit cycle. Top management involvement is guaranteed by conducting formal reviews wherein all audit results and action plans are shared.

· PSP – personal process for individual commitments and improvements due to which project plans and monthly plans are closely linked with weekly plans and work progress of individuals [6].

· AQS includes some defect prevention methods [7].

Kick-off – Every major activity has to be initiated with a kick-off to discuss process and product needs, and strengthening commitments from all concerned.

Structure Finalisation – Every major project management and software engineering work-product is prepared on the basis of well-defined and agreed structures. The agreements are accounted of practitioners and SEPG. 

AQS ensures structure finalisation as a SQA planning exercise as a first step of project management. 

Post-mortems & Risk Management – Project success and failures are gauged in terms of the project quality goals and process improvement areas. Post-mortem and risk management activities are integrated in the sense that post-mortem results are used for identifying whether they are potential risks. Similarly, every risk is attended during post-mortems by performing root-cause analysis on all risks that are realised during project execution [3]. 

AQS provides post-mortem at the end of each major activity and at the end of the project. Risk management planning is performed out of total project planning exercise. 

Failure & Defect Analysis - Under software engineering activities, AQS demands failure analysis and defect analysis. Every failure is to be analysed to probe whether it discovers additional failures. Also, every defect and failure is to be analysed to find its root-causes. The improvement areas are to be integrated into OSP and project practices. 

AQS provides these features of defect prevention by ensuring that the related work-products are traceable. The necessary information is – test and review results, failure data, defect data, defect analysis data, failure analysis data and corrective action data. 

Feasibility study and SCM – System engineering must include feasibility study to provide the guarantee that product development is feasible. SCM must be integrated in software process providing activities for version control and change control that ensures the product integrity during the entire development life cycle.

Tracking – All action items are tracked to closure. AQS includes tracking procedure that is expected to be periodically performed. Action items are converted into plans, specifying priorities, targets, assignments, and resources. 

QS Improvements – AQS is improved by ‘demonstrated’ feedback from project practices, which ensures continuous process improvement. 

5.6. Aligning with CMM & PMI models

Processes need to be defined and continuously refined. Every refinement is based on either demonstrated feedback from project practices or aligning the process to some process models and foundation. Under AQS, OSP is aligned to CMM and Project Management Model of PMI [10][11]. The CMM linkages are established for – 

· Activities with key-practices of CMM levels

· Work-products with work-products as seen in CMM key practices 

· AQS Roles with roles defined in CMM key practices

5.7. QM Organisation 

AQS is being established by QM organisation with some specialised roles – project quality representatives, SEPG, auditors, and practitioners. The QM organisation is defined to maintain the independence and inter-dependence of various function groups and to bring out harmony and accountability [5].

5.8. Directing & motivating practitioners

AQS has a variety of process assets that are useful in directing and motivating practitioners for process implementation [12]:

· AQS has provided ‘Reusable objects’ (ROBs) which can be inherited and used in project practices. Some ROBs are – master WBS aligned with OSP, measurement plan, and review agenda checklist. 

· Process guides for some complex tasks (example – choosing SDLC, decision areas) 

· Induction – Under AQS, induction was provided to top and middle management and practitioners. The subject areas covered under induction were – Quality Management Principles, CMM Appreciation, and Process Improvement.

· Workshops and tools for PM and SE activities

· AQS provides flexibility in adopting process conforming to CMM.

· AQS has divided process definition into process (‘what’) and work-products & procedures (‘how’). Separating ‘what’ from ‘how’ maintains a boundary between what should be conformed and how the conformance is achieved. Pushing a work to ‘what’ brings the rigidity, whereas pushing work to ‘how’ relaxes the process. The judicious separation keeps flexibility and formality in tandem. 

· AQS glossary provides to the practitioners, a common language that should be used in exchange of ideas and information. 

· Other process assets include FAQ and quality newsletters to make a ‘learning organisation’. 

· Practitioners of AQS are motivated by scalable processes, necessary implementation support, some planned effort of providing process automation tool, and above all the process improvement path seen through the AQS elements that transforms their confidence into informed certainty for raising the organisation from adhocism. 

6. Conclusions

In a situation where projects are driven by ever-changing & complex requirements, fast-paced technology, evolving methodologies, and scarcity of talented people, SPI is a key-player in optimising project success by offering process visibility, predictability and ‘management by design’. 

In order to meet these expectations, every organisation must keep a dedicated and engineering approach in defining processes and supplementing the effort by various means for implementation support. During breakthrough from adhocism, such ideas and efforts play a special role in SPI, as both people and process are maturing. 

Breakthrough from adhocism requires effective quality system comprising reasonably stable and scalable processes, and enough guidelines to the practitioners for building their confidence and conviction. Gradually, processes and people would gather momentum. During the later stages of SPI, the efforts nevertheless will reduce on formalising process or implementation support, to provide ‘naturalness’ to SPI effort and making the organisation, self-asserting and self-correcting. 
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Aquila Quality System
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