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New Newsletters

Welcome to the 4th 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, click here.

Website

We would like to thank you for your positive feedback on our website, with Cradle descriptions, topics, manuals, downloads, its reference and on-line support.

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

New Release

We are pleased to announce that a new Cradle upgrade has been released! This new version, Cradle 4.0U263, provides several new enhancements, including:

· Extensions to the Teamwork to Cradle data converter

· Extra scroll buttons for picture bars, especially to select queries in the toolset

· Options to display classifications and project titles in editor window legends

· Improved display of existing items when naming diagram symbols

· Substantial new password authentication and validation features:

· Ability to set minimum password lengths
· Ability to set password formats to validate the content of user passwords

· Ability to set password aging, so user passwords can be set to expire after a project-specific delay, with warnings optionally shown for a project-specific number of days before expiry

· Ability to restrict users to changing their password only once per day

· Ability to force users to set their password after it is set by an administrator

· Ability to restrict users so that the only part of their user profile that they can change is their password

· Ability to enable and disable user profiles

· New MODIFY_USER privilege that gives the ability to modify any part of a user profile to which the user has read-write access, except for its password and enable/disable status

· Definition of user profile templates, called roles, and using roles to initialise the privileges, tool access rights and skills in user profiles easily and consistently

· Resolution of some issues with exporting and WorkBench nested tables with DD entries and process specifications

Existing Cradle customers’ site representatives should have already received the announcement e-mail for this exciting new Cradle release, if not, please click here.

Updated Cradle software downloads for all UNIX and Windows platforms are in the Downloads area of our website. To get them, login to our website with your login account, go to the Downloads area in the Support section, and download:

· The upgrade release notes for the new version

· The appropriate installation guide (basic installation instructions are also in the upgrade release notes)

· The appropriate software filesets for your Cradle installation:

If you haven’t yet created a login account, visit our website and register now!

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!

Definition File Groups

WorkBench and the toolset make extensive use of definition files, such as:

· Queries, to find items in the database that match your search criteria

· Views, to specify which attributes of these items are to appear in displays

· Forms, to specify layouts to present items one at a time for view or edit

· Navigations, to select which cross references are to be followed between items

· Sessions, to specify standard layouts for WorkBench

Three groups of each of these collections of definition files are available:

· Personal definitions, available only to you

· Project definitions, available to all members of a project

· System definitions, stored in the Cradle installation (which may be on your PC or on a central application server)

WorkBench and toolset display definitions from these groups in the same order:

· Project definitions, then

· Personal definitions, and then

· System definitions

WorkBench uses different colours to help you identify the different groups

· Project definitions are shown in Black
· Personal definitions are shown in Red
· System definitions are shown in Green:

Recognising colours is the easiest way to tell where a query, view etc, is stored. Recognising that the definition groups are always in the same order is useful when trying to understand the lists of definitions shown by WorkBench and toolset.

Embedding Word and Excel Documents

Do you need to embed Word or Excel documents into items in a Cradle database?

Perhaps you need to include test report documents into test items, or to have cost analyses within your requirements, or to simply include customer letters and faxes.

All items in a Cradle database contain attributes, either pre-defined, categories or frames. Each frame can store up to 1 TByte, and you can have any number of them in an item. Most frames store text, but you can store any kind of data in a frame. To store non-text data, you create a frame type, and then create frames of this type.

We supply WORD and EXCEL frame types already, so all you do is use them!

For example, to extend your project schema with WorkBench to store Word test reports in frames called REPORT into your TEST items, you:

11. Login to WorkBench as a user who has PROJECT privilege

Select Admin → Project Setup

12. Select the Item Types tab, select the TEST item type, and select Frames…
13. In the Frame Setup dialogue, enter REPORT as the new frame’s name and select Add to add it to the list

Select the new REPORT frame in the frames list, and choose WORD from the Type combo box to set the frame’s type

14. Select OK to close the Frame Setup dialogue and select Apply and OK to close the Project Setup tool

The equivalent procedure for Cradle toolset is:

15. Login to Cradle as a user who has PROJECT privilege

Select Admin → Project Setup

16. In the Items tab, select the System Notes tab, select the TEST item type, and select Frames…
17. In the Frame Setup dialogue, enter REPORT as the new frame’s name and select Add to add it to the list

Select the new REPORT frame in the frames list, and select Edit to display the Frame Details dialogue

18. Select the menu button for the Type field and choose WORD, and select OK and then OK to close the Frame Setup dialogue and select Save and Close to close the Project Setup tool

Of course, you only need to do this once, from WorkBench or toolset. There is only one schema for the project and both toolset and WorkBench update it!

This does not add a REPORT frame to your TEST items, it creates the opportunity for any or all TEST items to have a REPORT frame, and it they do, the REPORT frames will be Word documents held in the project database. If you had selected the Mandatory checkbox in the Frame Setup dialogue, then Cradle tools would have forced items to each contain a REPORT frame.

To actually create a REPORT frame in a TEST item, just edit the frame through a toolset editor session, or as a column in a WorkBench view, or as an attribute in a WorkBench form, just as you would for any other piece of information. Cradle tools will launch Word automatically to manipulate the contents of the REPORT frames.

Use the same process to embed any number of Excel spreadsheets as frames in items in your database.

You can also reference Word and Excel documents from the Cradle database, as files, as URLs or as items in external environments.

Expanding Flows

Many diagram types allow you to show data passing between functions, classes or processes. Such symbols are defined by entries in the Data Dictionary (DD) in the same modelling domain as the diagram. If these DD entries specify that the data is compound (it has components), then you can easily expand the single data symbol into a set of symbols, one for each component.

For example, if the DFD data flow Communications Control is defined to be:

Received OK       +
Received in Error +
Retransmit        +
Start Sending     +
Stop Sending

and appears on a diagram, then if you select Communications Control in Diagram Editor session and select Symbol → Expand, or press the expand button in the button bar or press the keyboard shortcut E, then the symbol is automatically replaced by a set of symbols, one for each of the components in its data definition in the DD.

This technique works for all similar symbols in all diagram types. It makes it easy to decompose data as you move downwards through a diagram hierarchy.

Justifying Requirements

Each project normally receives user requirements (URs) or customer requirements that specify the needs of each stakeholder group. Once a project has captured and analysed these URs, it will typically derive a group of system requirements (SRs) to express these needs on the system (functional, performance, environmental, health & safety, commercial and so on).

It is vital to the success of the project is to secure customer approval for the SRs. They are normally reported in a SRD (system requirements document).

There will be a many-to-many mapping between the user requirements (URs) and system requirements (SRs) in which each UR is typically satisfied by one or more SRs, and a SR may possibly also satisfy several URs.

Central to the viability of the SRs is to adequately demonstrate to the customer that the SRs are a logical and consequential re-expression of his stakeholders’ needs.

This is achieved by providing arguments that explain and justify why a given set of SRs are the logical consequence of a given set of URs. These statements are called justifications, or sometimes, satisfaction arguments.

Justifications fulfil an important role in the requirements engineering process:

· They explain how the user requirement has been interpreted

· They document any assumptions made about the user requirements

· They explain how the system requirement(s) have been derived

· They document any assumptions inherent in this derivation

· They document any domain knowledge used to create the system requirements

The justifications can be represented in two different ways:

19. As elements of the URs and SRs themselves

20. As separate justification items, each linked to the URs and SRs that it describes

Within the Requirements

In the first case, the satisfaction argument for a UR is split between it and the SRs that satisfy it, so that the UR has the following additional attributes:

· Assumptions, recording any assumptions made about the UR

· Context, recording any contextual statement to amplify the UR

· Desired performance, recording the basis of the measures of performance (MoPs) for the UR

And the SRs have the following additional attributes:

· Justification, recording the justification statement for the SR

· Knowledge, recording the domain knowledge used to create the SR

· Derivation, recording how the SRs were derived from the UR and any choices considered but not adopted

This approach works well if a UR has a set of associated SRs, each of which only ever relates to a single UR. That is, you can use this approach provided that your system requirements never relate to more than one user or customer requirement.

Satisfaction Arguments

The second approach works well if each of your system requirements could be part of the derivation of multiple user requirements. In this case, you create a new type of item, called JUSTIFICATION or SATISFACTION, whose attributes will include:

· Assumptions, recording any assumptions made about the URs

· Context, recording any contextual statements to amplify the URs

· Desired performance, recording the basis of the measures of performance (MoPs) for the URs

· Justification, recording the justification statement

· Knowledge, recording the domain knowledge used to create the SRs

· Derivation, recording how the SRs were derived from the URs and any choices considered but not adopted

· Required performance, recording the basis of the measures of effectiveness (MoEs) for the SRs

You then link each UR to a single JUSTIFICATION item, and then link it to the set of SRs that are derived from the UR. This process is repeated for each UR.

The end result is three layers of item in the database:

21. URs

22. Satisfaction arguments

23. SRs

This process can continue for as many further layers of requirement as the project requires. Such additional layers of decomposition being, for example:

· Derived requirements

· Subsystem requirements

Data Messages

An important aspect of any system architecture is passing data between the system components. Typically, data is passed in messages through interfaces. Cradle provides several different diagrams to show these interfaces and the data passed through them, including:

· Physical Architecture Diagrams (PADs)

· Architecture Interconnect Diagrams (AIDs)

· Data Flow Diagrams (DFDs)

· IDEF0 Diagrams

Typically, the set of messages passing through an interface are described by data definitions, called Data Dictionary Entries (DD entries or DDEs). So, an interface name Sensor_Bus_1 could have a composition:

[ Own_Position_Message    |
  Get_System_Time_Message |
  Report_Status_Message ]
In turn, each message is defined by a further DD entry describing the data inside it, so the composition of Own_Position_Message could be:

Message_Type:”OWN_POSITION” +
Own_Latitude                +
Own_Longtitude              +
Own_Altitude                +
Timestamp
If any components are compound, they are defined in further DDEs, so Timestamp could be defined as:

Date + Time + Timezone
The overall approach to modelling messages in architectures is:

24. Define DDEs for each interface, its components are the messages

25. Define DDEs for each message, its components are the message components

26. Define DDEs for each message component, its components are the data items

27. Define DDEs as necessary until each data item has been decomposed to a point where the data is elemental

28. Define DDEs for each elemental piece of data, describing the data, its type, range, precision and so on

Cradle provides the balancing and consistency check tools required to ensure the consistency of data between the levels of architecture diagram, and the diagrams containing the functions (or classes) allocated to a subsystem or component.

Data Protocols

Cradle provides many approaches for defining the data that flows between parts of a system, and in particular for defining the data that flows through the interfaces between components of a system architecture.

These descriptions are for the total sets of data that can flow, and may not show the sequence in which data flows. Thus, an interface description may specify that data items A, B, C, D and E can pass through the interface between components X and Y, but a separate description of the sequence of these data exchanges is required to specify the data protocol across the interface, such as:

· X passes A to Y
· If Y responds with B, then X sends D
· If Y responds with C, then X sends E
UML provides the Object Sequence Diagram (SQD) that contain object lifelines for actors or objects (instances of classes). These lifelines represent the passage of time, and are drawn vertically, with time flowing from top to bottom.

The horizontal arrows define messages, each a call of an operation (a method) in the destination class. They are similar to procedure calls in non-OO programming languages. Each message is of the form:

operation-name (arguments …)
where the arguments are the data being passed to and received from the class.

Cradle provides an extension to this UML notation that adds an extra use to these sequence diagrams, and allows them to be used to model data protocols in any part of a system architecture.

In Cradle, if the argument-list is omitted, the resulting message is described by a data definition in the Data Dictionary (DD), a DD entry.

So, by omitting the argument lists, sequence diagrams describe data exchange protocols. As such, a sequence diagram could be created for every system interface to describe the data protocol across it.

The DD entries referenced by such data protocol sequence diagrams are the same as those referenced when the data items are shown as data links in Physical Architecture Diagrams and Architecture Interconnect Diagrams, and when the data items are shown in IDEF0 diagrams, in extended Function Flow Block Diagrams (eFFBDs) and DFDs.

This means that you can have a single set of cohesive, consistent diagrams that not only describe the physical structure and composition of the system architecture, but also describe the functionality allocated to its components, its interfaces and data flowing through them, and data protocols for each interface.
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