Requirements Documents
1. Importance of Requirement Document.  Requirements documents are essential for every project and should be one of the first tasks the project team undertakes. Without a first draft of the requirements document, design work should not be started.

2.  Keeping Track of the Requirements.  Requirements should be documented and at appropriate times new versions of the Requirement Document (RD) released.  You should identify each release with a version number and a release date so that everyone in the team will be working off the same version of the Requirements.

3. Requirement Changes.  Requirements change during the life of the project. You can expect this and even encourage it up the Concept Design review.  The first draft of the Requirements may include requirements that are impossible to meet, or are only “nice to haves” but end up being design drivers.  Until the design progresses, implications of some of the Requirements may not be well understood.  Also in the early stage of the project new requirements may be identified and need to be added to the RD.  The idea is that the Requirements should change up to the Preliminary Design Review (PDR) so that by the time you reach the PDR you have a realistic, high priority set of Requirements. After the PDR, the implications of requirement changes become more dramatic.  So after the PDR, any new requirement must go through the project manager for evaluation on the impact on the project cost, schedule, performance before the new requirement is either accepted or rejected. This should speed up the process of getting the first system built and tested early, instead of experiencing set backs each time a new Requirement gets introduced randomly.  Throughout the project, keep the Requirement Document up to date.

4. When are they needed?

· First draft of the RD should be completed before design work starts 

· A well developed draft RD should be presented at the Concept Design Review

· A completed RD should be presented at the PDR

· After the PDR, any changes to the RD should be reviewed and approved or rejected by the project manager

5. What Should be Included in the Requirement Document?

5.1 A template for a Requirement Document is included here. The requirements are divided into:

· User/High Level Requirements (these are usually given by the end user)

· Derived Requirements (these are usually derived from the User/High Level requirements) (sometimes referred to as Level 2 or System Design Requirements)

· Environmental Requirements (depth, current etc)

· Operational/Maintenance Requirements

· Design Constraints (e.g. max weight, space limitations etc)

· Other Constraints (e.g. budget, schedule)

· Interfaces (to all other systems that the project unit interfaces to)

Notes:  

a) The RD should list all of top level requirements that the project must meet to be successful (ask yourself: “if the product of the design could do only the functions that are listed on the RD would you be happy with the product?”

b) It is valuable to prioritize the requirements early in the project, into at least “must haves” and “nice to haves” to allow design trade off decisions to be made

c) The interfaces may not be defined early in the project, but they should be at least identified

d) Concept of Operations (Use Scenarios)

Depending on the project it may be useful to develop Concept of Operations to help complete the Requirements particularly for command and control and for GUI’s and offer the following advantages. They:
· use the customer's words and are from his/her perspective

· provide many concrete concepts and terms for designers to build from

· capture a narrative or sequence, not just discrete events

· keep the designers focused on what the users need

6. Who Should Attend the Requirements Review?

· project team

· all potential users and operators 

· group supervisors

7. Good Requirements:

Guidelines for writing good requirements

· use a single sentence to describe each requirement.  Avoid long paragraphs.  Don’t lump multiple requirements together

· each requirement should be verifiable (i.e. it can be tested)

· if you include a requirement that is a result of adopting a design approach, identify the requirement as “Design Derived”.  Designers will then know that  this requirement can readily be changed

· often starts with “xxxxx shall .....”
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1. Scope of Project

(high level description of the project, context, purpose, scope)

1.1 Project Context and Purpose

Continuous monitoring from moorings is essential for any Integrated Coastal Ocean Observing System in order to understand regional variability and provide context for process studies that occur over more limited periods. MBARI has demonstrated the utility of such a program, with nearly continuous data over the last 13 years from a series of offshore moorings. MBARI is in the process of developing a new generation mooring system capable of providing observations of water-column and benthic processes in near real-time. This system, in only the water-column mode, MOOS-Lite, may be tested on a mooring funded by the external portion of this project. The mooring will target bloom formation inside Monterey Bay and be located where blooms potentially reach their maximum levels. Once water enters the bay it slows and stratifies leading to optimal conditions for phytoplankton growth. In addition, this stratification acts to select for taxonomic groups (pennate diatoms, dinoflagellates) that are capable of producing toxins that are harmful to humans. Collectively, the mooring array may allow Monterey Bay to serve as a useful microcosm for the California coastal upwelling system. 

1.1.1 SIAM Objectives

Validate scientifically and operationally useful system 

1.1.2 SSDS Objectives

Metadata/data capture, meets science and operational requirements. Plug and work validation

1.1.3 MOOS Objectives

Test fully integrated system on the way to fully operational systems.. Verify that high level MOOS requirements are met (metadata, delivery of data…identified in first MOOS workshop)

Technology transfer to OSG.

To test in support of science and operations (as opposed to engineering test)

1.2 Project Scope

1.2.1 Project Duration

The deployment duration shall be 12 months.

The deployment shall begin June 25, 2004 (scheduled Pt Sur date)(no later than July 15, 2004).
1.2.2 Limits of Support

MOOS shall fully support CIMT use of MMC and power system, but shall be limited in redesign of these systems. 

Subsystem projects will offer very limited support of custom development specific to CIMT. Any changes shall be subject to approval by the project manager and systems engineer.

1.3 Project Roles and Responsibilities

Francisco Chavez – P.I. - Ensures that all components are progressing in phase with the deployment date. 

Mike Kelley – Project Manager – Responsible for preparing and maintaining requirements, project plan, reviews, change procedures. Manages the building, instrumentation and deployment of the mooring

Kent Headley – Systems Engineer – Responsible for preparing and maintaining requirements, system specifications, interface control, system power budget, project plan, test plan, reviews, configuration control, change procedures

Tom O’Reilly – SIAM Project Lead - Manages hardware and software of the mooring controller aspects under the SIAM project. 
Kevin Gomes – SSDS Project Lead - Manages the shore side data of the instrumentation on the mooring under the SSDS project. 

Mark Chaffey – MOOS Project Lead – Manages hardware and firmware of the mooring controller and MOOS mooring structures
2. Requirements

2.1 User/High Level Requirements
(recommend using one sentence per requirement)

-At least one instrument puck shall be deployed

2.1.1 Science Requirements

Instrumentation shall consist of:

	Instrument
	Period/max

(sec)
	Dependencies
	Power (int,moor/SNA)
	Shutter

Pump
	Priority
	Special hours,modes

	ADCP
	
	
	
	
	
	

	HR3
	
	
	
	?
	
	

	ASIMET
	
	
	
	
	
	Which sensors

	Metsys
	
	
	
	
	
	

	Tstring
	
	
	
	
	
	Number of pods?

	Inductive Modem
	
	
	
	
	
	

	ISUS
	
	
	
	
	
	

	Gashound
	
	
	
	
	
	

	GPS
	
	
	
	
	
	

	Eco BB
	
	
	
	?
	
	

	Eco Fl
	
	
	
	?
	
	

	Freewave
	
	
	
	
	
	

	Environmental
	
	
	
	
	
	Alarm handling?


For each instrument:

What is the preferred sampling period or schedule?

What is the max sample period (above which the data would be too sparse to be useful)?

Dependencies (data from x is worthless unless y is sampled at rate z or higher…)

Operating hours (need only operate x during daylight hours)

What mode shall each instrument be operated in?

Will the instrument be powered internally or by the mooring?

What is the preferred power policy for each instrument?

Will there be a need for coordinating services (pumps, shutters)

Is there a requirement for event detection? No

Is there a requirement for adaptive sampling? No

What is this instrument’s priority (1-n)?

Real time data telemetry

· All collected data shall be retrieved from the mooring every X

· All data shall appear in SSDS within X of  being received

· Will data snapshots be required

· What debug or status info should be included in telemetry?

Data Delivery

· data products

· raw data

· quick look plots

· access formats

Metadata

· What metadata is required?

· What metadata is nice to have?

· What events should result in changes to metadata? 

· Need to support instrument metadata or generic only?

Configurability

· What needs to be configurable in the field (per instrument)?

· What defaults should be used for any instrument-specific configuration parameters?

· To what extent should instrument service be responsible for configuration?

- Changes to instrument configuration will be infrequent (but need to be supported…remotely? Drive-up?)

What is the duration of the deployment (1 yr)

Maintenance/Service Interval

Accessibility Requirements

· Swapping instruments: how often, which most likely

· How shall external parties access the data

· What, if any, access is needed to the mooring by science users via wireless link?

System Availability

Security considerations

- access control for external vs internal

2.2 Design Derived Requirements
(each of these requirements should be traceable back to the User/High Level Requirements

2.3 Environmental Requirements
(eg. depth, current, temperature, etc)

2.3.1 The mooring shall operate in 50m of water

2.4 Operational/ Maintenance Requirements
(eg. must be maintainable by staff with skill set xx, design should maximize use of commercial off-the-shelf (COTS) equipment)

2.5 Design Constraints
(eg. max. weight, space restrictions)

2.6 Other Constraints
(eg. budget, schedule, resources)

2.6.1 The budget for the mooring, including power, float, tower, bridle, cable and anchor shall not exceed $35K

3. Interfaces

3.1 SSDS/SIAM

3.2 SIAM/Puck/Instrument

3.2 Bridle/Instrument

3.3 Tower/Instrument

3.4 Bridle/Float

3.5 Tower/Float

3.6 Bridle/Cable

3.7 Cable/Anchor

