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3SL Newsletters

Welcome to the 20th in the series of newsletters from 3SL!

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

Each newsletter is available in two versions, a plain version that is sent by e-mail and has no screen shots or other graphics inside it, and a formatted version that is referenced by links in the plain version. Both versions are available from our website at www.threesl.com. We have changed the layout of the formatted version so that it will print nicely.

If you are at a secure site and do not have Internet access from your desktop, please print a copy of this newsletter and circulate it!

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

3SL Website

The 3SL website, with its product descriptions, topics, manuals, downloads, references and on-line support for Cradle is your main point of contact with 3SL. Please bookmark the site and visit regularly.

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

You can track the progress of any support issues that you or your colleagues have logged with 3SL through your login account if it is marked as a customer account. You can log new support calls through your login account if it is marked as a site representative account. For help with any of these topics, e-mail 3SL Support (support@threesl.com) or:

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

· To be nominated as a site representative, create your account, then send an 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 have 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 immediately, at any time, so please don’t struggle with a problem, get in touch with us and we can solve it together!

Selection by NASA

3SL is pleased to announce that Cradle has been selected by the US National Aeronautics and Space Administration (NASA).

Cradle has been selected by the NASA Exploration Systems Mission Directorate (ESMD) as the requirements management (RM) and systems engineering (SE) tool of choice for its Integrated Collaborative Environment (ICE). ICE is being deployed across all NASA centres to integrate all activities for all ESMD programmes. In particular, this means that Cradle is now the RM and SE tool of choice for the Constellation programme. Constellation is the largest programme that NASA has undertaken, and will result in Man's return to the Moon within the next decade and Man's first mission to Mars thereafter.

3SL is honoured to have this opportunity to serve in a small way in one of the milestone activities of the 21st century.

Secure Web Services

3SL is pleased to announce the introduction of secure HTTPS support in our website. This provides secure communications between you and 3SL’s web services:

· Our website

· Sending requests and enquiries to 3SL

· Our FTP server

· Logging support calls with 3SL

· Customer records of support calls logged with 3SL

Secure Website

You can continue to access our website in the usual way through the URL:

http://www.threesl.com
which will access the site through potentially insecure HTTP.

Alternatively, you can access the site through secure HTTPS using the URL:

https://www.threesl.com
Using HTTPS ensures that all interactions between you and our website are secure. Whilst this may not matter when you browse the site and download materials from it, you may prefer to use secure communications if you are sending information to 3SL, for example if you:

· Send a general request to 3SL

· Send an evaluation request to 3SL

Secure Access to 3SL FTP Server

For those customers that have login accounts on our FTP server, you can continue to access the server over potentially insecure HTTP using the URL:

http://www.threesl.com/secure
and login with the username and password provided by 3SL.

Alternatively, you can access our FTP server over secure HTTPS using the URL:

https://www.threesl.com/secure
and login with the username and password provided by 3SL.

Using HTTPS to access our FTP server ensures that any information that you send to 3SL is secured. This may be particularly important if you are sending us data so we can diagnose a problem that you may have in your use of Cradle, or if you are sending us sensitive data that you wish us to use in a project where we are collaborating.

Support Calls

If your login account in our website has been marked as a customer account, you can view all of the support calls that your organisation has logged with 3SL. This list of calls is updated daily, and shows the latest status of each support call and, when it has been resolved, the solution statement for the call.

If your login account has been marked as a site representative, you can log new support calls with us directly through the website. Once such new calls have been received and logged by 3SL, they will be assigned a call number and an acknowledgement is sent to you by e-mail. Such new calls will appear in the call list shown by the website in the next day’s update.

Since the details of your new and existing support calls are likely to contain information that is specific to you, your organisation, your project, or simply your use of Cradle, 3SL has a duty and a responsibility to safeguard this information. We take this responsibility very seriously.

Therefore, irrespective of whether you have accessed our website through HTTP or HTTPS, as soon as you enter the customer area to view your support calls or to log new ones, you will automatically be switched to HTTPS to secure both the display of your information and any information that you may send to us.

HTTPS Certification

All HTTPS communications are authenticated with a certificate that your web browser tests before it initiates the encrypted HTTPS dialogue with a web server.

Currently, we have generated our own certificate for HTTPS communications with our web server. In principle, our certificate is no different to those used by other secure websites (of course our certificate is labelled 3SL and other websites’ certificates relate to their respective companies and organisations), except that our certificate has not been issued by an issuing authority that your web browser recognises by default. This means that when you first access our website over HTTPS, your web browser will not automatically recognise our certificate as coming from an authority that it recognises. Instead, you will have to accept the certificate so that thereafter your web browser will automatically trust certificates from 3SL.

Internet Explorer

If you use Microsoft’s Internet Explorer, when you access our website over HTTPS for the first time, you will see the following alert:
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If you select Yes, you will accept this certificate for this visit to our website, but you will see this message the next time that you visit us. If you select View Certificate, you will see the details of our certificate, which are:
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You can explicitly install the 3SL certificate by selecting Install Certificate… in this dialogue and working through the short wizard that follows. This is a once-only operation, and causes 3SL to become accepted as an approved issuer of certificates by your web browser so that you will not receive alerts when you visit our website in the future.

If you subsequently want to remove 3SL as an approved issuer of certificates from your web browser, select:

Tools → Internet Options → Content → Certificates → Trusted Root Certification Authorities
and find www.threesl.com or 3SL or Structured Software Systems in the list and remove it.

Mozilla Firefox

If you use Mozilla’s Firefox, when you access our website over HTTPS for the first time, you will see the following alert:
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We recommend that you select Accept this certificate permanently and select OK so that this is a once-only operation. Alternatively, you can simply accept the default option Accept this certificate temporarily for this session and select OK, but if you do, you will see this message every time that you access our website over HTTPS. If you select Examine Certificate, you will see the details of our certificate, which are:
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Once you have accepted our certificate, your secure communications with us will begin automatically.

If you subsequently want to remove 3SL as an approved issuer of certificates from your web browser, select:

Tools → Options... → Advanced → Certificates → Manage Certificates
and find www.threesl.com or 3SL or Structured Software Systems in the list and remove it.

Startup Guide

Cradle provides a web-based resource to assist new users and evaluators to explore Cradle and learn about its capabilities.

This new web-based resource is a set of web pages that are installed with every Cradle client installation and which contains:

· An introduction to Cradle

· A step-by-step guide to creating a new Cradle project and populating it with data

· A list of follow-on activities for evaluators and new users that includes links to other Cradle documentation and information resources

When opened, the Startup Guide provides an introductory page and top-level menu:
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Following the Your Introduction to Cradle link provides the introduction page from where you can access descriptions of the main parts of Cradle:
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After you have explored this section you can either follow direct links to the evaluation section or you can select the I have installed Cradle. What do I do now? link in the main page to reach the evaluation part of the Startup Guide. This is a collection of step-by-step instructions to create a new Cradle project and populate it with representative data, in this case for a car park:
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We encourage all evaluators of Cradle to follow these step-by-step instructions as the first part of their Cradle evaluation.

Finally, either direct links or the I have completed the evaluation project. How do I use my own data? link in the main page will direct you to a set links to further information and Cradle documents that you can use to plan how to apply Cradle to your own projects:
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The new Startup Guide is accessed on Windows by selecting:

Start → Programs → Cradle → Start Up
On UNIX systems, the initial web page to open in your web browser is either of:

$CRADLEHOME/doc/index.htm

$CRADLEHOME/doc/index.html

Non Functional Requirements

User requirements are statements of user need, as expressed by the groups of stakeholders concerned with the system being developed. They address many aspects of the system, some behavioural and some not.

In general, behavioural user requirements are of one of two types: those that specify what is to be accomplished (functional requirements), and those that specify how well the functions are to be accomplished (performance requirements).

Non-functional requirements (NFRs), on the other hand, are often simply a catch-all term for all user 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).

NFRs occur in many forms, including contractual or commercial statements, compliance with standards, environmental factors to be considered (such as temperature ranges, radiation levels or gradients to be climbed) and perhaps the most intangible (or difficult to address of all), the ilities. The ilities are typically expressions of the emergent properties of the system, the characteristics that its users desire that the system should exhibit once it is complete but which its component parts do not necessarily exhibit, or exhibit differently. They include characteristics such as:

· Usability

· Reliability

· Maintainability

· Availability

· Survivability (for combat systems)

· Flexibility

· Adaptability

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

Treatment of the non-functional user 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, structure and physical form of interfaces between components (hardware, software and people). There may also be a need to interface to existing systems or provide certain standard interfaces. Some requirements analysts classify interface requirements as a separate group, not as a type of NFR.

· Constraints – requirements prescribing stipulations or limitations on how the system can be built, or how and in what context should other requirements apply. Non-technical aspects such as timeline and budget can also constrain development projects.

· Quality Factors (Emergent Properties) – requirements that address other quality factors of the product or process, the ilities mentioned above.

A widely-used group of ilities is Reliability, Availability, and Maintainability (RAM) that arise in real-time defence, aerospace, process control, telecommunications and transport systems where the continual correct functioning of the product is important. RAM requirements are threatened by many kinds of risk or circumstance, such as design errors, operator overload or confusion, under-sized hardware and environmental factors (wind, rain, temperature variations, dust storms). These can cause hardware failures, software crashes, and human errors in judgement.

Other NFR ilities include testability, portability/mobility, usability, scalability, flexibility and supportability. Degradation in these or other quality factors incorporated as requirements will lead to system underperformance or failure. Usability can be compromised by an operator pushing the wrong button. Poor (or no) storability requirements 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 (that is, to do this and then do that), the potential negative behaviour or misuses of the system lead to Non-Functional Requirements for protection and endurance.

Note also that NFRs at a high (entire system) level may lead to functions at the lower levels (subsystems or components). For example, a system-level safety requirement to suppress unwanted flames or burning material within a laboratory may lead to a sprinkler subsystem to protect the laboratory as a whole.

A key activity to address NFRs is the defining the physical architecture. One develops the system 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
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This activity ensures that you address both functional and non-functional requirements during the system modelling and design process.

The aim for all analysis of user NFRs is to produce corresponding system NFRs that can be measured and tested and allocated into the system architecture. That is, the aim is to derive a collection of non-functional system requirements that:

· Can be measured

· Can be tested

· Can be allocated to (that is, linked to) the system architecture

Non Functional Requirement Graphs

There are techniques and notations to address functional user requirements, both to produce functional system requirements and to develop architectural and behavioural models that support the system design. There are also graphical techniques to assist the development of non-functional system requirements from the non-functional user requirements.

One technique is the Non Functional Requirement Graph (NFRG), that have been discussed in the requirements literature for some years.

NFRGs start with non-functional user requirements and provide assistance to evolve these into corresponding non-functional system requirements that can be directly and meaningfully related to the system architecture:
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NFRG Approach

In this approach, we start with the non-functional user requirements and express these as goals. That is, we start with the stakeholders’ statements in the original non-functional user requirements and create new derived requirements linked to these original statements that re-express the original statement as a goal, something that is to be achieved. An example is the classic (and possibly infamous!) goal “The system shall be easy to use”.

The aim of the NFRG is to help us to evolve these stakeholder goals into declarations held in the non-functional system requirements. These declarations are not detailed statements of what the system will be or what it will contain, but are expressions of the form of the solution to be described in the architecture. The declarations are consequently constraints on the form of the solution to the goal that will be built into the system.

The NFRG shows the transition between the goals and the solution constraints that satisfy them. This transition is shown as interlinking intermediate stages, which are initially sub-goals of the goals and become candidate solutions at we progress:
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The intermediate goals and solutions are linked by lines that show the relationships between these intermediate NFRs.

NFRG Relationships

There are four types of relationship shown in a NFRG:
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The meanings of these are:

· Ensures. This relationship means that achieving B will, of itself, ensure that A is satisfied, irrespective of whether any other NFS linked to A is or is not achieved

· Assists. This relationship means that achieving B will help to achieve A but achieving B does not, of itself, ensure that A is achieved

· Impairs. This relationship means that achieving B will reduce the likelihood of achieving A but does not, of itself, mean that A cannot be achieved

· Prevents. This relationship means that achieving B will, of itself, ensure that A cannot be achieved, irrespective of whether any other NFR linked to A is or is not achieved

The names of these relationships may change between different authors of NFRGs, but the concept of the relationships does not change. So, some authors may use a Guarantees relationship instead of Ensures, or Inhibits instead of Impairs.

The meanings of the relationships in the NFRG are deliberately imprecise. For example, there is nothing arithmetic about them, so that, for example:
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It is not true to say that many Assists relationships are equal to an Ensures relationship. Neither is it true to say that if there are more Assists relationships than Impairs relationships then the net result is an Assists relationship. In this latter case, the NFRG is simply showing part of our decision making process, that some declarations assist achieving the goal and some impair it.

There are points of style here too. For example, having two sub-goals where one Ensures the goal and the other Prevents the goal may, or may not make sense. It may not make sense because if you achieve both sub-goals then achievement of the main goal is indeterminate. It may make sense if the aim of the NFRG is to document all aspects of the decision making process, and, in practice, both of the sub-goals cannot be achieved with the solution constraint that is ultimately shown in the NFRG.
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The NFRG is a graph, not a hierarchy. Any sub-goal or candidate solution can be linked to more than one higher-level goal, sub-goal or candidate solution if that is what we want to show.

Benefits of Using NFRGs

Collectively the NFRG is a graphical justification for the assertion that the non functional system requirements do indeed satisfy and express the non functional user requirements.

Such justifications are always needed and always valuable. This justification is particularly valuable in connection with non-functional requirements since non-functional requirements are often inherently less precise and more subjective that the functional requirements. In turn, this means that the justification that a given set of non-functional system requirements is the best way to satisfy non-functional requirements (goals, desires and so on) from stakeholders is very much more difficult without NFRGs as an explanatory technique.

Finally, by being graphical, NFRGs are an ideal means to present the chains of decisions and reasoning that has produced the non-functional system requirements.

NFRG Example

For an example, we consider the goal “The system shall be easy to use” for a system that receives user inputs in response to questions and messages shown by the system, such as a car park ticket machine, or an airline ticket dispenser.
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The non-functional user requirement, the goal, is shown at the top of the NFRG shaded in green, and the resulting solution constraints, the non-functional system requirements, are shown at the bottom of the NFRG shaded in blue.

The NFRG shows the justification that the non-functional system requirements “Use custom keypad” and “Use plasma display” satisfy the non-functional user requirement “The system shall be easy to use”.

NFRGs in Cradle

Cradle fully supports NFRs and NFRGs. The manner in which the NFRs, goals, constraints and so on are actually represented in your project is your decision.

We can, however, offer some suggestions.

The non-functional requirements will usually be appropriately marked user requirements (URs) in the same way as the functional URs. The top-level goals can then either be user requirements (URs) as well, or they can be items of a new type, such as a new item type GOAL. The sub-goals would be implemented in the same way as the goals. The candidate solutions and solution constraints could also be items of a new type, such as CONSTRAINT, or they could be system requirements (SRs) in the same manner as functional (behavioural) SRs. As a final choice, you could choose to have a single new item type, such as NFR, for all of the goals, sub-goals, candidate solutions and solution constraints that you would represent in your NFRGs.

The relationships shown in the NFRG are cross references in the Cradle database with link types ENSURES, ASSISTS, IMPAIRS and PREVENTS.

The NFRG itself is a Hierarchy Diagram (HID). These diagrams are generated dynamically on demand by Cradle, both within the UIs of the Cradle tools and also when included in a document generated from the Cradle database by the Document Publisher tool.

To use NFRs in Cradle you will:

10. Create appropriate item types in your schema, based on the suggestions above

11. Create appropriate link types in your schema, based on the suggestions above

12. Create the URs from your stakeholders, as you would do normally

13. Create the goals from these URs

14. Create the sub-goals and link them to the goals using the appropriate link type from those that you have just created, normally by drag-and-drop in WorkBench between trees showing the URs, the goals, the sub-goals and their evolution so far

15. Proceed in the same way to evolve the sub-goals through as many levels as you need

16. Proceed in the same way to create potential candidate solutions and evolve them

17. Proceed in the same way to create solution constraints

18. Link the solution constraints to non-functional SRs, unless you have decided that the solution constraints are the non-functional SRs themselves (which they certainly could be)

At any time, you produce a NFRG by simply displaying a Hierarchy Diagram starting at any of the URs, the goals or sub-goals.

Future Change to Categories

All versions of Cradle up to and including Cradle-5.3 allow you to define category codes with names that only differ in their case, for example PRIORITY and Priority.

From the next version of Cradle, this will not be allowed. Starting with this next version, you will not be able to create any new category codes with a name that is the same as the name of any existing category code, ignoring case, so Cradle will become case-insensitive when comparing the category code names.

Existing project databases, project schema, and category codes will not be affected in any way by this change. The change is simply to prevent users from creating new category codes with names that are the same as an existing category code, ignoring case.

SUBSCRIBE / UNSUBSCRIBE

You have received this newsletter either because you contacted or corresponded with 3SL. Our policy is not to use commercial mail lists, nor to send unwanted e-mails. To unsubscribe from our list, click here.

If this e-newsletter has been sent to someone else, and you want to subscribe too, please click here.
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