Rating Scale: 

0 – Not Important. Totally irrelevant to the next higher-level factor.

1 – Marginally Important. Influence on next higher-level factor not more than 10%.

2 – Moderately Important. Influence on next higher-level factor of 10-25%.

3 – Extremely Important. Influence on next higher-level factor of 25-75%%.

4 – Blockbuster. Influence on the next higher-level factor of more than 75%%.


Phased (Life Cycle) Measures for SOA-based Systems

1.0  Introduction

The following metrics/indicators provide a guide for Chief Architects or Program Managers tasked with building / composing SOA-based systems. They are intended to cover a large part of the development/evolution life cycle – requirements through deployment and evolution.  They are being developed as part of an effort to identify measures (characteristics of the application and technology) or other indicators early enough in the life cycle to influence success in later stages (Predictive Metrics). This questionnaire seeks your input on the validity and feasibility of proposed metrics.
The package consists of 3 documents. This, the first, is an introduction. The second, an Excel spread sheet, allows you to insert values for various aspects of your project (at whatever point in the life cycle you’re completing it). It will compute “red, yellow, green” indicators for various aspects of the project. The third is an Appendix that provides the scaling factors used to select red, yellow, or green indicators.
A project is considered successful if it:

· Meets all customers’ functional needs.

· Can be implemented rapidly and economically. 
· Facilitates adoption/use by other organizational units.
· Is inexpensive to modify (low Total Cost of Ownership).
There are some unique challenges in the development, deployment and management of SOA systems, and for metrics that can point to potential problems or the need for adjustment to facilitate success, ‘down the line”:

· It is a basic SOA tenet that business managers, analysts, or architects, as opposed to information technology specialists, define major functional and business aspects of a system.

· SOA Services map to the business processes, and capabilities required to deliver business results, of the organization to help ensure that the information system serves business goals and to keep automated system design consistent with business processes.
· SOA is not a discrete technology or language, but a mixture of an architectural style and development approach reflecting a business strategy.

· SOA system success depends on a combination of factors related to the users / customers and organization, business processes and services, and the IT system itself. These include, for example, extensibility, enabling the system to respond to unforeseen requests, usefulness to the customer and acceptance by the organization(s) involved. These, in turn, depend on satisfactory technical performance. While the metrics include technical factors that facilitate system governance, they do not include the required management structures and processes.
· Based on the evolutionary nature of system development, and the fact that we desire to provide measures that can highlight potential “downstream” problems so that needed adjustments can be made in system design, approach, etc. to improve success, we assume that the metrics will be obtained from a series of increasingly refined business and system models – ranging from “back of the envelope” models based on engineering judgment as the system is being conceived to the operational system itself (a fully elaborated model).

· Useful models and metrics, where metrics can be considered as measurements taken from a model, must, go beyond static (or dynamic) code analysis and technical system performance to include factors related to information utility and acceptance of the system by the organization(s) participating in an enterprise, as well as improvement in the speed of development/evolution, reduction of the cost of development/evolution, and increase in interoperability between systems.
· An SOA is generally not built – it evolves as it increases the number of services/components/processes that can interoperate to perform a task and the number of organizational elements involved in supplying or receiving information from the system. While systems will generally have “as-is” and “to-be” architectures, development (and post-deployment activity) will generally involve small incremental steps such as the addition of new data sources or the incorporation of additional services and organizational units.
The rating form (Excel spreadsheet) lists organizational goals, metrics, and measures that are potentially related to success of a system. At the highest level, the organizational goals include:

· Usefulness
· Acceptance by Organization
· Technical Performance Factors
The first two factors depend on both the Technical Factors and Extensibility, enabling the system to respond to unforeseen requests. Both usefulness (usage factors) to the customer and acceptance of the SOA by the organization(s) depend on satisfactory technical performance. The following Figure provides a high level picture of how we see the metrics’ dependencies and relationships. 
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At the present time, we’re keeping the guidance general, since each program/project is likely to use different methodologies (i.e., waterfall, spiral, extreme programming) and each organization is likely to have different contractual reporting requirements. Ideally, in an “impossible dream”, projects would reassess the indicators whenever they get additional information through architecture refinement and analysis, refinement of analysis models, or the collection of data. In reality, each program or organization will probably have to tailor the guidance to fit their development approach and reporting milestones. One example of such specificity is the DoD “Net-Centric Enterprise Solutions for Interoperability (NESI)” program. We’ve started working with them since they’ve emphasized data collection/storage/retrieval and we’re focusing on analysis/understanding. (Powerpoint slide set “NESI Self-Evaluation and Assessment Training: NESI Overview”, August 6, 2007, from R. W. Stavros [stavrosdr@cox.net] , SSC San Diego)

Given the diversity in methodologies and contractual reporting requirements, we are describing the evolution of a system as composed of 3, possibly overlapping, stages characterized by refined models of the system, each allowing more accurate estimates of system characteristics. These are: Initial Concept; Design / Composition, and; Implementation/Deployment. The document provides guidance about what information might be collected during the evolution of these systems, from initial concept through deployment and future expansion, and what it means.  Right now, we’re assuming that data from the: 

· Initial Concept stage information will be based primarily on engineering judgment – backed up by specifications of the intended functionality for different groups of customers, data from previous projects, initial surveys and assessments of COTS/GOTS products, and high level quantitative models. The main use of data at this stage is to assess the need for and feasibility of the project, survey and asses COTS and GOTS products, and produce high-level architecture specifications and predictions of load/capability requirements.    

· Design / Composition stage data will allow improved (and more justifiable) estimates based on, for example, refined data about customers and functionality, selection (or narrowing the range) of infrastructure products and architectures, the exercise of prototype components, and better information about needed and available data sources and existing automated components. This stage should be able to produce a roadmap/trend estimate regarding expected growth of the system in terms of additional information sources and associated services being added at time-phased intervals. 

· Implementation/Deployment stage data can be used to measure use (and trends in use) and organizational acceptance, and to compare results with earlier estimates and historical data.
We are asking you to help evaluate these proposed metrics. The description is organized as a hierarchy of Goals (i.e., Project Success, Usage, Organizational Acceptance, Technical Factors, and Extensibility at the highest level), potential metrics that might influence these goals, and some possible measures.  
Please go through the rating sheets (document 2), try and fill it out with respect to one program you’ve been involved with, and provide comments on:

· The usefulness of the metrics in identifying potential problems;
· Additional measures and metrics that might be useful -- suggest deleting any that you think have little impact or or moving it to contribute to a different goal or metric;

· General suggestions about clarity, appropriateness to the metric, ease (or difficulties) in collecting data, and other useful measures. for the metric in question
Note that this is a first cut at defining scales to be used for evaluating the factor and conversions from scale values to a “red/yellow/green” rating system – red means trouble and green means great. We’d appreciate comments on the evaluation scales (in Document 3, the Appendix) and on the color ratings, but PLEASE realize that these should be tailored to the requirements of individual projects/systems. One size will not fit all!! Similarly, it is likely that different projects/programs will use, or place different weights on, the various metrics and measures.
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