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3SL Newsletters

Welcome to the 9th in the series of monthly newsletters from 3SL!

These newsletters will provide information on 3SL products and services, and on general requirements management and systems engineering topics.

For a formatted version of this newsletter, including screenshots and figures, click here.

3SL Website

We continually develop the 3SL website, with its descriptions, topics, manuals, downloads, its reference and on-line support for Cradle. Recently, we have extended the range of support software available in the Downloads section and have simplified its layout.

As ever, the easiest way to get the latest Cradle software is: download it!
Visit www.threesl.com and create your login account now!

· If you need help creating a login account, or want more information, click here
· To be nominated as a Cradle customer, create your account, then e-mail 3SL support by clicking here, and be sure to tell us your login username

· To be nominated as a Cradle site representative, create your account, e-mail 3SL support by clicking here, and be sure to tell us your login username

Need Help?

If you have any problems with your Cradle system or evaluation we want to hear from you! E-mail our support team by clicking here.

We can offer support direct to your desktop through a webinar, all you need is a PC with a web browser and Internet access.

If you’ve a problem, we can display one of our Cradle systems directly onto your desktop, or yours onto ours (if you allow it). You can then show us the problem by driving this Cradle system, and we’ll show you how to fix it!

We can set up these webinars instantly, at any time, so please don’t struggle with a problem, get in touch with us and we can solve it together!

Identifying Stakeholders

Identifying stakeholders is a primary and ongoing task for most successful project managers. It is not enough to deliver on the customer’s (schedule and deliverable) demand. Projects have to meet all stakeholder expectations. These stakeholders make all the important decisions during the planning and execution stages of the project. They have a vested interest in seeing that the project product works. It is key that these stakeholders are identified early and listened to throughout the life of the project.

The following primary project stakeholders exist within a classic project management structure:

8. Project leader (or project manager) – the head of the project, who plans, defines and controls the project

9. Project team members – those who contribute their skills and efforts to perform project tasks. They produce the outputs (deliverables) for the project.

10. Sponsor (top-level manager) – the person with formal authority who oversees the project and has ultimate responsibility for successful completion. The liaison between upper management and the project leader.

11. Project customer – the person or group whose needs and requirements drive the project, who provides the project funding, and who receives the final outputs or products that the project produces. Representative customers include national governments, prime contractors, intra-company organisations, venture capitalists, silent partners and commercial corporations.

12. End User – those for whom the product or process was developed. The performance and satisfaction achieved by this stakeholder from using the product ultimately drives the success or failure of the project.

13. Functional managers (i.e. line managers) - those who provide company resources (particularly people) and policies for the project.

14. Verification/test organisations – those that ensure that the product/process performs as required and expected before release to the customer and end user. Thorough and timely testing is paramount to early and continued product success.

In a larger sense, anyone who is impacted by the results of the project (or who participates directly in it) is a stakeholder.

These classifications of stakeholders can be characterised in different ways. For example, the project leader and team members may be characterised as definitive stakeholders, having the power and credentials for influencing the outcome of the project. The end users of the product and, to some extent, the functional managers are dependent stakeholders – they have the credentials, but have less power to influence the outcome. Discretionary stakeholders such as independent research organisations, even silent partners, are those whose participation is desired by other stakeholders.

Sponsors and project customers are the demanding type, constantly reviewing and driving the project to stay on track so that it satisfies the original goals and requirements. Finally, there are the dangerous stakeholders (e.g. venture capitalists) who have the power and urgency to influence the outcome but their involvement is not desired by the other stakeholders. 

As a developer using the Cradle engineering environment, you may want to assign a particular stakeholder type to each requirement in the database for historical reference. Assigning stakeholder types as an attribute of the requirement can easily do this. The user can then choose from a pick list for this attribute with the above types (say) instantiated in the list.

Non-Functional Requirements (NFRs)

In general, behavioural requirements are classified as one of two types: those that specify what is to be accomplished (functional requirements), and those that specify how well the functions are accomplished (performance requirements). Non-functional requirements, on the other hand, are simply a catch-all term for all other requirements that are not explicitly functional. NFRs are sometimes referred to as  non-behavioural rather than non-functional to more closely suit the process (e.g. OO-UML).

In early design and development work, functional requirements typically tend to draw the most attention. There are classic modelling techniques (notations) such as the extended Function Flow Block Diagram (eFFBD) or Behaviour Diagram, and the UML Use Case and Activity Diagrams, that provide methods for depicting what operations are to be done in time sequence and the control logic which will control the flow of function execution.

Treatment of the non-functional requirements may not be so straightforward. We must first look at the basic types of NFRs:

· Environment – requirements defining the physical environment (natural and induced) for system operation. In some cases, they may also address the political or economic setting in which the work is done or the system performs

· Physical – requirements describing the form of the product or system. Examples include specifying the size, shape, paint finish, weight or other similar properties of products or systems.

· Interface – requirements defining the data transfer and interface structure between component parts (i.e. hardware, software and people). There may also be a need to interface to an existing system(s) or to provide certain standard interfaces. Some requirements analysts classify interface requirements as a separate group (i.e. not NFRs).

· Constraints – requirements describing definite limitations on how the system can be built, or how and where the other requirements apply. For example, requirement 101 may specify that Commercial-Off-The-Shelf (COTS) equipment must be used for Component A. Certainly, non-technical aspects such as timeline and budget can also constrain development projects.

· Quality Factors – requirements that address other quality factors of the product or process, usually referred to as the ilities.

One widely-used group of the ilities consists of Reliability, Availability, and Maintainability (RAM), sometimes used with safety. Engineers typically apply RAM requirements in real-time defence, aerospace, and transportation systems where the continual correct functioning of the product is important. These RAM-type requirements can be threatened by misuses of several kinds, including such things as over-heating, software design errors, human error and dust storms. These can cause hardware breakdowns, software crashes, and human errors in judgement.

Other NFR ilities include testability, portability/mobility, usability, scalability, flexibility and supportability. Degradation in any of these or other quality factors incorporated as requirements will lead to system underperformance or failure. Usability can be compromised by the operator pushing the wrong button; poor (or no) storability requirements may lead to damage of delicate components; non-adherence to portability requirements may leave the system at the base and not in the field, and so on.

Not all quality factors are ilities in the strictest sense of the word. Requirements addressing security, system integrity and workmanship are important NFRs as well.

It is interesting to note that, whereas the behaviour diagrams and use cases describe the desired system operation and behaviour in functional terms (i.e. do this and then do that), the potential negative behaviour or misuses of the system seem to lead to Non-Functional Requirements for protection and endurance.

Note also that NFRs at a high (entire system) level may very well lead to functions at a lower (e.g. subsystem or component) level. For example, a system-level safety requirement to suppress unwanted flames or burning material within the laboratory may lead to a sprinkling subsystem to protect the lab as a whole.

A key systems engineering activity that must be performed to address NFRs is the physical architecture analysis. One develops the system Physical Architecture by:

· Defining the product structure (i.e. the component parts)

· Allocating the required characteristics (e.g. colour, size, weight, MTBF, COTS equipment features) to the components

· Specifying the interfaces between the component parts

This activity ensures that you address both functional and non-functional requirements during the system modelling and design process.

Requirement Quality

Systems engineering typically focuses on a program’s customer needs and operational scenarios to identify all pertinent source requirements. This requirements analysis process ascertains which are functional and which are non-functional requirements and which of each may have performance aspects assigned to them. During this requirements analysis activity, source requirements are decomposed to lower levels, some are revised and others prove the basis for derived requirements.

Even after the requirements baseline set is established for the project, requirements analysis is not yet complete. Quality requirements must have certain key attributes if they are to drive the design process successfully. A checklist of the characteristics of good requirements is:
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To ensure that quality requirements are specified with the above characteristics, the requirements analysis process must be iterative with the functional analysis, design, test and management activities. Properly defined functional and performance requirements provide the basis for identifying and assessing credible design alternatives.

Systems Engineering Standards Supported by Cradle

The Elements of Systems Engineering have been basically the same since their early conception in the mid to late 1960’s. The heritage of published systems engineering standards belongs to the Department of Defence, starting with a series of MIL-STD-490 and 499 specifications that defined the Data Item Descriptions (DIDs) for representative systems engineering deliverables (such as the system specification, systems requirements specification, subsystem specification, interface specification, and so on). In the mid-nineties, the US DoD released a letter that shifted the publication of the processes to the commercial marketplace.

EIA-632

One of the results of this shift of emphasis in systems engineering was the release of (an interim standard) EIA-632 (formerly MIL-STD-499B) in 1994. EIA-632 is the Electronic Industries Alliance (EIA) Processes for Engineering a System. The purpose of this Standard is to provide an integrated set of fundamental processes to aid a developer in the engineering or reengineering of a system. Use of this Standard is intended to help developers:

· Establish and evolve a complete and consistent set of requirements that will enable delivery of feasible and cost-effective system solutions

· Satisfy requirements within cost, schedule, and risk constraints

· Provide a system, or any portion of a system, that satisfies stakeholders over the life of the products that make up the system

The systems engineering process advocated in EIA-632 is:
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The Requirements Analysis activity ensures quality requirements as discussed above. Functional Analysis includes creating behaviour models, evolving the requirements set and defining MOEs. Synthesis addresses system performance and MOE evaluation, cost effectiveness analysis and risk assessment. As the figure indicates, the systems engineering process ensures that the requirements and test activities are well understood, implemented and verified.

ANSI/EIA 632

EIA-632 evolved into the formal release of ANSI/EIA-632 in 1998. This standard is reflected in the top-level process diagram shown below. The evolution of requirements (from stakeholder to system technical requirements to derived technical requirements) is included in the system design process area.

Technical Evaluation incorporates the system analysis and verification activities, and requirements validation and end product validation. Specific deliverable document structures are provided in the standard.

IEEE 1220

IEEE 1220 evolved steadily through the 1990s, starting with a trial use and progressing to a full Standard with updates in 1999. Similar to the other standards, there is attention given to Requirements Analysis, Functional Analysis, Systems Analysis and Control/Synthesis. The output of the Requirements Analysis phase is a validated requirements baseline. Functional Analysis produces a verified functional architecture. Systems Analysis addresses trade studies and assessments throughout the lifecycle. Finally, the Synthesis phase generates a validated physical architecture.

C4ISR

In the C4ISR Architecture Framework (1997), there are three major perspectives (iviews) that logically combine to describe an architecture:

· Operational
· Systems
· Technical
These views, and the fundamental linkages between each view, are:
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Within these views, the C4ISR framework defines an extensive set of products that define the Architecture Data Model. These are categorised as Operational Views OV-1 through OV-7, Systems Views SV-1 through SV-11, Technical Views TV-1 and TV-2 and All Views AV-1 and AV-2. Those essential products include:

· Overview and Summary Information (AV-1)

· Integrated Dictionary (AV-2)

· High-level Operational Concept Graphic (OV-1)

· Operational Node Connectivity Description (OV-2)

· Operational Information Exchange Matrix (OV-3)

· Systems Interface Description (SV-1)

· Technical Standards Profile (TV-1)
The C4ISR Standard has undergone revisions lately and is evolving into the current DoD Architecture Framework (DoDAF) Version 1.0 standard.

ISO/IEC 15288 (Systems Engineering – System Life Cycle Processes)

ISO 15288 was issued during 2002 to provide a common process framework and nomenclature for describing the lifecycle of man-made systems. It allows an organisation to construct system lifecycle models appropriate to its products and services from coherent business and technical perspectives.

The process framework is described in the four groups: 

· Agreement processes establish external and internal agreements, comprising acquisition processes and supply processes.

· Enterprise Processes manage the organisation’s capability to acquire and supply products or services through the initiation, support and control of projects.  They are not intended to be a comprehensive set of business processes that enable strategic management, but rather provide resources and infrastructure necessary to support projects.

· The Project Processes are used to establish and evolve project plans, assess progress and control execution.  The level of rigour and formality applied to these processes will depend on the risk and complexity of the project.

· Technical process are used to define the requirements of a system, to transform the requirements into an effective product, to permit consistent reproduction of the product where necessary, to use the product to provide the required services, to sustain the provision of those services and to dispose of the product when it is retired from service.

The developers of Cradle have successfully tracked the evolution of these standards and have made every attempt to incorporate the activities and views of each of them into the tool’s modelling suite. This is an ongoing process, and progress is communicated to you via the Cradle Release Notes documentation. Look to future issues of this newsletter for discussions on how Cradle’s modelling suite addresses the requirements and reflects the intent of each of these standards.
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