Rating Scale: 

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

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

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

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

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

The following is a survey or, preferably, a guide for an interview to be completed by Chief Architects or Program Managers with experience building / composing SOA-based systems over a large part of their life cycle – requirements through deployment and evolution.  It is 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).
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 metrics that can point to potential problems ‘down the line”:

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

· Based on the evolutionary nature of system development, and the fact that we desire to provide measures that can highlight potential “downstream” problems, 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 performance to include factors related to information utility and acceptance of the system by the organization(s) participating in an enterprise.
· 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.

The following Sections of this survey list 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 Factors
The first two factors depend on 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 metrics’ dependencies and relationships. 
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The survey is organized as a hierarchy of Goals (i.e., Project Success, Usage, Organizational Acceptance, Technical Factors, and Extensibility), potential metrics that might influence these goals, and some possible measures.  Please rate each factor on a 4 point scale:

0 – Not Useful. This is totally irrelevant to the next higher-level factor.

1 – Marginally useful. This could increase (or decrease) the next higher-level factor by not more than 10%.

2 – Moderately useful. This could increase (or decrease) the next higher-level factor by 10-25%.

3 – Extremely useful - This could increase (or decrease) the next higher-level factor by 25-75%%.

4 – Blockbuster. This could increase (or decrease) the next higher-level factor by more than 75%%.

Also, provide comments if you have seen a factor cause problems or have an impact on system success, you can suggest better metrics or measures, or you feel a goal, metric, or measure is misplaced in the hierarchy.
We’re interested in your personal experiences. Please respond to this questionnaire in terms of the last SOA project you were involved in that cut across several (at least 2-3) organization domains and information sources/stores.

Whether or not there’s space for a rating, please provide any additional comments on the metrics/measures, their relationships, acceptable (boundary) values, or improved metrics/measures. We hope to use your responses to narrow this list to the most important metrics and suggest measures that can inform these metrics from earliest concept through deployment.

2.0 Project Information

2.1 Your role in project: ____________________________
2.2 Project duration (initial requirements to initial deployment) __________

2.3 Overall project success as perceived by customer(s) 

(Use 0-4 scale described above:
2.0 Use Factors / Usability / Actual (or predicted) Use  Rating wrt( Project Success _______
2.1 Utility: Rating wrt Use Factors _____
2.1.1 Change in delay (collection to use)  Rating wrt Utility______
2.1.1.1 Delay in days. Change from current practice to SOA system for typical cross-cutting information retrieval.  
2.1.2 Estimated impact of more rapid and less expensive access to needed information Rating wrt Utility______
2.1.2.1 Measured in application-specific units, e.g., dollars, lives saved

2.1.3 Increased scope of accesable information (e.g., cutting across stovepipe systems)  Rating wrt Utility______
2.1.3.1 Measured as change in % of critical information elements obtained that are needed for typical decision  

2.1.4  Reduction in cost to obtain needed information  Rating wrt Utility______
2.1.4.1  Includes direct and indirect costs, including effort (including special purpose programming) and "opportunity costs" attributable to delays.  
2.1.5 Quality of information provided  Rating wrt Utility______
2.1.5.1 Estimated percent improvement in information (breath and depth), and accuracy, coverage, timeleness 
2.1.6 Change in total and per unit costs of producing information-based analyses, products and services  Rating wrt Utility______
2.1.6.1 Increase in % of missions with automated analysis 

2.1.6.2 Increase in % of missions with automated data collection 

2.1.6.3 Increase in % of missions with automated reporting 

2.1.7 Level of agreement about (anticipated) improvements in effectiveness  Rating wrt Utility______
2.1.7.1 Percent of involved operarions agreeing that system will have significant (> 20%) impact
2.1.8 Providing information for improving management policies and procedures  Rating wrt Utility______
2.1.8.1 Time (hours) required to define triggers providing alerts for (business) policy violations. 

2.1.8.2 Estimate of value (of more rapid and less expensive access to information provided by system) linked to policy changes . Units appropriate to application -- e.g., dollars, lives saved. 

2.1.9 Number of policies/procedures changed (Or where improved review is anticipated) based on information from system.  Rating wrt Utility______
2.1.10  Percent of the information that managers typically use for assessing policies/procedures that is provided by the system. Rating wrt Utility______
2.1.11  Improved ability to identify key aspects of processes that need to be monitored and/or improved.  Rating wrt Utility______
2.1.11.1  Percent of processes/policies that are clearly mapped to related data (as imput or output). 

2.1.11.2  Percent of processes/policies that have models (often conceptual) relating data attributes (e.g., accuracy, comprehensiveness/breadth, timeliness) and processes to potential impact. 

2.1.12 Usability by customer(s)  Rating wrt Utility______
2.1.12.1  Time/training for each class of customer to learn tasks (hours). 
2.1.12.2 Knowledge required to use service as compared with that possessed by the intended customer(s) (estimated % more or less)

2.1.13 Accessibility  Rating wrt Utility______
2.1.13.1 Time (seconds) and amount of knowledge (hours of specialized training) required to “sign on”
2.1.13.2 Time (minutes) required for a customer to reach a location where they can access the service, 

2.1.13.3 Percent of intended customers that the system is designed to accommodate with tailored processes, interaction mechanisms, and output formats. 
2.1.14  Actual or predicted usage  Rating wrt Utility______
2.1.14.1 % of intended customers who actually (or are estimated to) use it) 

2.1.14.2 % of intended collaborating organizations who participate (or are expected to) 

2.1.14.3 % of intended collaborating organizations who fund (or are expected to) 

2.1.14.4 Drop-out rate for users / year (%) 

2.1.14.5 Decrease in the rate at which applications targeted at the same functions are being developed – indicative of reuse (% decline) 
2.2 Ability to use data and services from other organizations participating in the enterprise Rating wrt Utility______
3.0 Extensibility (Note: Influences both Use Factors (Section 2.0) and Organizational Acceptance (Section 3.0)) Rating wrt Use Factors _______; Rating wrt Organizational Acceptance ____________
3.1 Reduced maintenance/evolution cost/effort
Rating wrt Extensibility _____
3.1.1 Time/cost to make typical change (Orchestration)-- hours of effort 

3.1.2 Time/cost to make typical change (service/process/data) 

3.1.3 Effort required to check on policy consistency / applicability when system changes are made 
3.1.4 Percent of typical changes that can be made using s template or simple scripting language
3.2 Adequate, continually refined and updated, system models Rating wrt Extensibility _____
3.2.1 Availability (yes/no) of models that can operate with the information available at each stage of evolution to assess: 
3.2.1.1 scalability, 
3.2.1.2 response time, 
3.2.1.3 resource use, 
3.2.1.4 recovery from anomalies, 
3.2.1.5 overhead for run-time rule monitoring and enforcement;
3.2.1.6 Total Cost of Ownership including the estimated range of time/effort to : change policy rules, services, and service orchestration, add various types of data sources, add various types of data sources, trigger new reports 

3.2.2 Models to assess the actual and opportunity costs for the time required to modify the system under likely change scenarios. 

3.2.2.1 Thoroughness/believability of model validation on similar systems.( 1-100 scale) 

3.2.3 How does the estimated TCO compare with that of the current or comparable existing systems? (% increase or decrease) 

3.2.4 What percent of services with performance requirements have Service Level Agreements (SLAs) specified? 
3.3 Adaptability to variations in processes, services and ontologies across the Enterprise  Rating wrt Extensibility _____
3.3.1  Percent of these items are expressed in machine interpretable / analyzable representations with tool support for analysis/trasformation. 

3.4 Does the system have easy-to-use / automatic dynamic configuration management? Rating wrt Extensibility _____
4.0 Acceptance by Organization Rating wrt Project Success _______
4.1 Organizational "fit"  Rating wrt Acceptance ____________
4.1.1 Percent of services that map to a more global Functional Architecture  

4.1.2  Percent of lowest level components that can be constructed from existing parts  

4.1.3  Percent of lowest level components that need to be built/coded from scratch      

4.1.4  Percent of lowest level components that could use existing specifications/designs
4.2 Level of Management Support   Rating wrt Acceptance ____________
4.2.1 Own organization -- levels from top (decision-making authority) expressing support  
4.2.2 Other organizations in Enterprise - Intensity of support 

4.2.3  Informal agreement on need/benefit 

4.2.4 Informal agreement to cooperate 

4.2.5 Agreement to share functionality 

4.2.6 Agreement to fund/share costs 
5.0 Technical Factors Rating wrt Usage Factors _________; Rating wrt Organizational Acceptance _________
5.1 Policy and security Rating wrt Technical Factors _____________
5.1.1 Percent of specified policies automatically monitored and enforced  

5.1.2  Available mechanisms to specify and enforce non-symmetrical security and trust relationships
5.2 Fault detection and remediation  Rating wrt Technical Factors ______ 
5.2.1 Time required to specify probes to monitor services and connectors with respect to specified requirements  
5.2.2 Percent of requirements and constraints included in machine interpretable architecture  

5.2.3  Percent of policies with adherence automatically monitored  

5.2.4  Percent of rules that can be monitored using automated procedures 
5.2.5  Percent of policies where non-adherence triggers appropriate action
5.3 Robustness/Reliability Rating wrt Technical Factors _____________
5.3.1 Hours to recover under various failure 

5.3.2  Effort to specify rules, including those for sequencing transformations and saving and restoring state information  

5.3.3  Provisions for defining check points and roll-backs to handle errors within and across services  

5.3.4  Effort (hours)required to write recovery rules  

5.3.5  Effort to insert probes, to monitor services and connectors with respect to specified requirements and constraints

5.3.6  Availability of a machine interpretable specification of important service behavior, connection requirements and constraints.  

5.3.7  Percent of component interfaces that can be tested incrementally  
5.4 Performance and scalability    Rating wrt Technical Factors ________
5.4.1 Impact of various configurations and environments on performance Rating wrt  Performance and Scalability _____
5.4.1.1 Timing measurements based on models and/or the implemented system
5.4.2 Ability to do model-based testing sensitive to the deployment configuration and to demonstrate the system is scalable with respect to: Rating wrt  Performance and Scalability _____
5.4.2.1 size (number of processes), 
5.4.2.2 number and number of types of users, 
5.4.2.3 size and number of data stores, 
5.4.2.4 data throughput and/or required response times, and 
5.4.2.5 number and variety of systems with which it can collaborate/ interoperate?   
5.4.3 Specification of data movement / migration / caching / persistent storage independent of individual service specifications Rating wrt  Performance and Scalability _____
5.4.3.1  Effort to incorporate specifications as part of a service rule in the SOA infrastructure rather reprogramming the service for every change? 
5.4.3.2 Scalability of mechanisms for data movement and storage with respect to size (number of processes, users, data stores, data throughput), required response times and, the number and variety of systems with which it can collaborate/ interoperate?   
5.4.4 Ability to express / resolve multiple data conflicts Rating wrt  Performance and Scalability _____
5.4.4.1 Number of synonyms with slightly different data definitions) that system can accommodate with negligable impact on performance. 
5.4.5 Ability to store, reference, and use multiple versions of a "common" data item 
Rating wrt  Performance and Scalability _____
5.4.5.1  Number of version accommodated with negligible impact on performance.  
5.4.6 SOA infrastructure capabilities for negotiation and "self integration" Rating wrt  Performance and Scalability _____
5.4.6.1 Number of features that can be included in negotiation process, e.g.: XML representation of data signature, process representation (formal or informal), process/service availability, operation on unique hardware resource, estimated time to complete task? 
5.4.6.2 What features are missing for a component to effectively and efficiently find and use (hook up with) a service it needs?    
5.4.7 Ability to use complex patterns of messages for service information exchange in multi-step transactions Rating wrt  Performance and Scalability _____
5.4.7.1 Single messages only 
5.4.7.2 Pre-specified sequence or pattern of messages
5.4.7.3  Sequences determined by run-time conditions 
5.4.8 Effort required to manually write / modify "glue code" (e.g. the ESB)   Rating wrt  Performance and Scalability _____
( wrt – With Respect To
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