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1.1 Identification

The system we are developing for is the cell phone simulation system developed and used by Motorola to test their new phones before production. It also applicability in other wireless devices like pagers.

1.2 Document Overview

This documents intended audience is our corporate representatives at Motorola, members of the senior project team and faculty for CS292. This concept of operations document is intended to be used as a first step in defining the way that the Graphical Configuration Utility will look and feel. Our intent is use this document to communicate to ourselves and the folks at Motorola our understanding of Motorola’s need. In addition, we intend to communicate how the system shall operate to fulfill those needs.

1.3 System Overview

Motorola has a simulator for computer systems that is used to develop and debug cell-phone software before the hardware for the phone is available. The simulator simulates the entire hardware platform, including the microprocessors, ASIC, memory, cell towers, power sources, etc. A run time configuration file specifies the pieces of the system and the ways in which they are connected. The purpose of the project is to build a graphical editor for this configuration file.

Details

The tool should

· Display each model as a distinct visual entity 

· Graphically display the relationships between models in a way that reveals the topology 

· Display each models interface 

· Connect models together by their interfaces 

· Detect topology errors 

· Edit model-specific attributes by clinking on a model 

· Support several front ends, such that configuration parsers for different formats can be constructed 
Possible Technologies

WX windows 

Visio (not likely)

Referenced documents

IEEE Std 1362-1998—IEEE Guide for Information Technology—System Definition—Concept of Operations Document

The Concept of Operations: The Bridge from Operational Requirements to Technical Specifications

Richard E. Fairley

Richard H. Thayer

Per Bjorke

Simphone Reference Architecture Specification Version 0.1

Pager.cnfg—sample Simphone configuration file for a simple pager

Current System and Situation

1.4 Background, objectives and scope

The program Simphone loads much of its configuration from an uncompiled file exampled in ‘pager.cnfg’. These files are generated by a compiler of sorts and distributed to the customers (managers, other developers, etc. within Motorola) with Simphone. Sometimes, no further changes are required. The simulated phone is demonstrated as-is. Other times, the customers wish to tweak the properties of the phone to improve performance, alter cost, etc. This must be done by hand. Although the configuration file is fairly human-readable, it is not a trivial task to make modifications to it.

1.5 Operational policies and constraints

· There is currently no software to do edit the configuration, it is done by hand with a text editor

· The simulator runs in the UNIX (Solaris) operating system.

· Intended for Motorola internal use only.
1.6 Description of the current system or situation

Operational Environment

Simphone with exception of a few helping programs runs entirely on Solaris. The configuration files as used internally.

Major System Components And Interconnection Among Those Components

As mentioned above, the targeted configuration file is the compiled result of another file. So the 

Customer tweaks the design of the cell phone my altering the configuration file. In each configuration file, there are number of components listed. Each of the components has a list of attributes after them. Some of the attributes are specific to the device. For instance, there is an attribute that specifies clock speed. In addition, there are attributes specifying a connection or interaction with other devices inside the cell phone. These specify pin ordering, signal connections, etc.

A basic diagram of the components:



Description of various parts:

User – The User interacts with the Simulator and can alter the configuration files.

Simulator – The Simphone program. It simulates a cellular device based on the configuration file it’s given.

Configuration File Generator – Abstract system that generates the configuration file for Simphone.

Configuration File – File containing configuration data for simulator. It is originally machine generated then can be edited by the end user if necessary.
Cost of system operations

None.

Operational Risk Factors

Changing the configuration file is both tedious and difficult.

Performance characteristics

Performance is terrible. Although the configuration files are in English they are difficult to comprehend. Additionally, configuration files are poorly documented adding to the confusion.

Quality attributes

Correctness is paramount. If the user thinks the phone is performing very well, but it is really performing well only because an attribute such as clock or memory throughput has been incorrectly saved, the tool is useless.

Maintainability is extremely important. Motorola develops new equipment all the time.

Portability would be nice so that the application could run on whatever system is most convenient.

Currently the system is correct only as far as the customer can be trusted. A mistake in the large and cumbersome configuration file could go undetected and lead to unbeknownst erroneous simulation. The configuration files are machine generated so are easily maintained. As far as portability goes they are only good for the current simulator.

1.7 Modes of operation for the current system or situation

The system is used internally throughout Motorola. The user simply (or not so simply) alters the configuration files he/she is given so that the simulator acts the way the user wants it to. This could mean adding more memory, changing the display, or reconfiguring an internal component.

1.8 User classes and other involved personnel

Simphone Customers: These are people who receive a compiled version of the configuration file. They just run Simphone with the configuration file and interact with the simulation. They can alter the simulation by editing the runtime configuration file.

Simphone Developers: These are the people at Motorola who design the simulations and generate the runtime configuration file. They can either alter the runtime configuration file or the compile-time configurations file to alter the simulation.

Justification for and nature of changes

1.9 Justification for changes

The current system involves a lot of specific knowledge and careful editing. This is not adequate for the two classes of users at Motorola. They just want to pop up a tool, make a change, then save and run the simulation again. A system that would provide the ability for users to make arbitrary changes simply and quickly would be very handy for Motorola.

While the Motorola Developers class could get around using such a tool with their knowledge of the configuration file the Simphone Customers cannot. This would allow more customers to change the features they want without contacting the developers and allow customers that already change the configuration file to alter even more of it to tweak things to their exact specification.

1.10 Description of desired changes

Capability Changes

· The user alters a graphical representation of the components and the system outputs a new configuration file

· The system can be easily reconfigured to output a new format of configuration file

Interface Changes

· Uses a Graphical User Interface

· User Interface is easy to use

Operational Changes

· Users will use this tool instead of a text editor to alter the configuration files

Support Changes

· Documentation of all the components and their attributes 

1.11 Priorities

Essential Features 

· The user alters a graphical representation of the components and the system outputs a new configuration file 

· Uses a Graphical User Interface

Desirable Features 

· The system can be easily reconfigured to output a new format of configuration file

1.12 Changes considered but not included

Some changes considered by not included in this document were the ability to run our program on multiple operating systems (win32, UN*X, Mac). This is not necessary.

1.13 Assumptions and constraints

One of the major constraints of this project is time. Since the project is being worked on by students for a Senior Project class it must be completed in two semesters, with the bulk of the work being done in the first semester. These means two things. First, the project is being done as a learning experience: the process becomes as (or even more) important than the project. Second, the time frame for completion of the project is very short. We expect to get as much done as we can without worrying if our system in the end is non-functional.

Concepts for proposed system

1.14 Background, objectives, and scope

The proposed system will be the result of CS292 Team 7’s development efforts. The project was handed off to the students as the core of the class work. Ralph Johnson approached several companies and asked for projects suitable for his senior project listing in the CS curriculum. Motorola came back with several offerings. They were divided up among the classmates. Our group was picked to do the project code-named, “Graphical Configuration Utility.”

Here’s the teaser given to our group for the project:

Motorola has a simulator for computer systems that is used to develop and debug cell-phone software before the hardware for the phone is available. The simulator simulates the entire hardware platform, including the microprocessors, ASIC, memory, etc. A simulated product is defined by a large, complicated configuration file that specifies the pieces of the system and the way they are connected. The purpose of the project is to build a graphical editor for this configuration file.

1.15 Operational policies and constraints

Constraints:

· Hours of operation: none.

· Number of personnel using the program: In the case of single user machines like PCs running win98, only one person per pc can use it if we develop in a windows environment. It may be possible to use Windows NT terminal services to increase the number of users per machine.

· Computer hardware: The project might be limited to Intel x86 hardware if Visio is used as the graphics engine. Also, this would limit the operating system environment to Windows-based operating system (although using emulators such as WINE might be possible).

· Operational facilities: none.

1.16 Description of proposed system

a.) Operational environment

Depending on the graphics engine used for rendering the topology:

· WxWindows—Unix environment, variety of hardware platforms

· ???—Solaris environment (preferred)

b.) Major system components and interconnections


c.) Interfaces to external systems and procedures

There will be some sort of module that translates between the config file written to disk and an internal representation. This will be self-contained and have an exposed well-defined interface. The idea being here that the simphone Developers can replace this module if the format of the config file changes for any reason.

The database itself will be an external object holding data relating to various Motorola components specifying the attributes available for each device. Each attribute listed will detail its possible values, definition of the attribute and perhaps other data like suggested use.

d.) Capabilities of proposed system

The main purpose of this program is to have a graphical way of translating compiled config files to a graphical topology that a fairly unskilled user can manipulate intuitively. Perhaps a topology will appear will lines interconnecting the devices to represent signals, busses, etc. Double-clicking on a component will bring up a properties page where the desired object’s attributes are displayed. A caption or mouse-over will explain the attribute and modifications can be completed by clicking on various values.

e.) Charts

Here’s a hypothetical interface:






The user double clicks on mp2k, which is a microprocessor of some type.


f.) Cost of systems operations

None

g.) Operational risk factors

There is a risk that if our design is not thorough that user may think it has manipulated the configuration file correctly, but in reality has corrupted or incorrectly altered it. Making a backup would be a good idea until the reliability of the program is verified.

h.) Performance characteristics

Rendering the topology, perform attribute changes should take a small enough time for the largest designs to not keep the user waiting too long. So the larger designs shouldn’t take 3 hours to load on a reasonable outfitted pc. If there is no way to avoid such a loading time, a progress bar with a cancel button should appear so that the user has feedback on the program execution.

i.) Quality attributes

Correctness of the configuration file modifications is key. Without this feature, the program will be useless. If you change the MHz on a CPU and the memory size of another chip is changed instead, the program is useless.

j.) Provisions for safety, security, privacy, integrity and continuity of operations in emergencies

None.

1.17 Modes of operation

1.18 User classes and other involved personnel

Simphone Customers: These are people who receive a compiled version of the configuration file. They just run Simphone with the configuration file and interact with the simulation. They can alter the simulation by using this tool to manipulate the runtime configuration file.

Simphone Developers: These are the people at Motorola who design the simulations and generate the runtime configuration file. They use the new tool similarly to their customers.
1.19 Support environment

Operational Cases

Simphone Customer Situations

Mildred the “Model” model writer has received a complaint from an inexperienced customer. She does not immediately see what’s wrong. So she decides to recreate what a customer would do inside a debugger. She sees that there is no bug in our tool and sends an e-mail telling the customer how to what was required.

Sylvester the Snake’s team is developing a new wireless device for Motorola. He receives a possible design. After playing with it in Simphone, he doesn’t like how slow it runs. He knows Motorola makes a faster processor that main difference is the clock speed. He opens the configuration file using our program. He double-clicks on the processor. An exploded view appears listing all the attributes relevant to that processor. Selecting the attribute associated with clock speed, he doubles the MHz value. He runs the simulation again, this time much more satisfied with the speed of the device. He forwards his findings back to his team.

A manager wants to see what devices are being used in the current simulation so that he can perform a cost analysis. He opens our program and jots down the components and key attributes and comes up with a ballpark figure.

A developer is attempting to determine what an attribute means in the configuration file. He opens our program and performs an intuitive user action. He now sees a description of its range of values and expected uses.

Victoria the vine is entwined is a relationship between Motorola Simphone developers and customers. She repackages new Simphone releases to match the setup of a Motorola Simphone customer. One of her tasks is to take a base configuration file and make a customized version for Simphone customers. She opens the old configuration file and makes any changes to the way things are connected or setup to match the specifications of the new version.
Harold the hamster has just finished from his workout in the wheel in his office. Free water, in-cubicle exercise wheel and unlimited shredded paper are just a few of the perks of working at Motorola. Harold reads his e-mail and determines that a new version of Simphone has come out. This mean changes to his run-time configuration file. He weighs the advantages and decides to go ahead and do the upgrade. He opens his run-time configuration file in our tool and makes required changes to bring his run-time configuration file up-to-date with ours. Should the tool have some sort of facility for upgrading between configuration file versions?
Ichabod the iguana flips his heated rock back on. Motorola keeps the building way too cold. He fell asleep on the way to the little iguana’s room once and had to be rescued by a coworker. Having finished warming up, he turns to his high-speed computer. A customer wants to use Simphone to simulate a new environment. He opens the recently compiled run-time configuration file. The topology is somewhat messy and poorly organized. He lays out the topology and organizes things appropriately. He notices that there is a mistake with the pin assignments. He performs some user interface task to correct the pin assignments. He looks at the memory segments listed for the new device and decides to adjust the ordering of segments. Satisfied, he saves the configuration file. Our program serializes all the data collected from our friendly iguana in the configuration file including layout.

Simphone Developer Situations

None—Since Simphone developers use the tool in the same way as the Simphone customers all of the Simphone customer situations apply to developers and there are no new cases to examine.

Summary of impacts

The major impact this project expects to have is a vastly improved method for Simphone customers to edit run-time configuration files. Simphone customers will have the opportunity to use a fairly intuitive tool. In addition, Simphone developer will have some additional work in the development of new simulation objects.

1.20 Operational impacts

· Changes in procedure

· Developers will need to provide some information to the simulation objects database about any new objects developed.

· Simphone customers will have to receive a copy of the program, an updated copy of the objects database and the run-time compile file.

· Use of new data sources

· The simulation object database will be the primary source of configuration information about simulation objects. This database needs to be defined and populated.

· Changes in quantity, type and timing of data to be input into the system

· New simulation objects will require some modification of the simulation object database.

· Changes in data retention requirements

· The principal data to be passed to the Simphone customer are the simulation object database and run-time configuration file.

· New modes of operation based on emergency, disaster or accident conditions

· In the event of an emergency, this document will self-destruct.

· New methods for providing input data if the required data are not readily available

· Some thoughts on this topic. If the simulation object database does not contain information about an object in the run-time configuration file, our project should have a default representation for the object of some sort.

· Changes in operational budget

· There might be a need for some additional capital for setting up the operating system and environment that this project runs in.

· Change in operational risks

· None.

1.21 Organizational impacts

· Modification of responsibilities

· Simphone developers will have additional development responsibilities. They will have to make sure that their simulation objects work with our project as well as simphone.

· Addition or elimination of job positions

· None.

· Training or retraining users

· Users will need some documentation as to usage and perhaps some training to use the tools produced by our project.

· Changes in numbers, skill levels, position identifiers, or locations of personnel

· None.

· Numbers and skill levels of personnel needed for contingency operation

· None.

1.22 Impacts during development

· Involvement in studies, meetings and discussions prior to award of the contract

· User and support involvement in reviews and demonstrations, evaluation of initial operating capabilities and evolving versions of the system, development or modification of databases and required training

· Parallel operation of the new and existing systems

· Operational impacts during system testing of the proposed system

Analysis of the proposed system

Simphone customers will enjoy a much easier way of editing the run-time configuration files. Although the format is semi-human readable, a graphical interface to the file will be much easier to understand and use.

Compare the difference users new to HTML find in ease-of-use between editing html directly and using FrontPage.

1.23 Summary of improvements

· Graphical interface to run-time configuration file.

· A database formalizing information about components and ways to customize them.

· A graphical layout of the information stored in configuration file.

· A common interface to the configuration file regardless of changes in format. So a customer will see pretty much the same thing if Simphone starts use XML as its configuration file format that they see in the existing text file.

1.24 Disadvantages and limitations

The system will have limited intelligence about rendering topology and layout of said topology.

Model developers will be responsible for populating database with attributes.

Someone will have to open up a new run-time configuration file and correct the layout.

1.25 Alternatives and trade-offs considered

Using Visio—Not acceptable because of licensing costs and lack of Intel machines available to customers.

Notes

Appendix A - Glossary

Run-time configuration file: The file generated after the simulation compiler is run. Its contents relate to the Compile-time configuration file

Compile-time configuration file: The starting point of a simulation. This file describes the simulation and is compiled to produce the run-time configuration file. Our project deals with editing the run-time configuration file only.
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