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Introduction

This is an excerpt from a longer document on the new instrument design process

System Design

The principle goal of system design is to establish a design approach that provides the functions described in the system requirements document.
System design will establish a discipline integrated engineering plan for the proposed design, understand the technical risks, explore trade-offs, and determine estimates for performance and cost to completion.
The process starts with a System Requirements Document:

· Establish system functions and required performance

· Establish user needs and features

· Complete lifecycle considered – development and operations

· Starting point for developing a solution to meet needs

· All disciplines integrated

· Basis for complete systems approach to design
The System Requirements Document drives system design, which consists of the following process steps:
· Establish functional requirements from the analysis of system requirements
· Determine design requirements – technology needs, solution space
· Iteratively consider design requirements and architecture 
· Determine an initial design approach

· Analyze risks in the development and implementation of the proposed design approach
· Initial estimate of performance
· Establish an error budget
· Initial estimate of cost and schedule
· Plan for work to address research needs and reduce/mitigate risks
· Trade studies – iterate on cost/performance trade offs
Figure 1 is a process diagram that illustrates the system design process.


Figure 1: The System Design Process

There are four major documentation products that result from the system design phase:

1. System Design Proposal

The System Design Proposal establishes the scope of work, WBS and cost estimate for the system design phase.

2. Systems Engineering Management Plan

The Systems Engineering Management Plan (SEMP) describes the management processes that will be used throughout the new instrument development project.  

The SEMP includes the following:

· Staff and organization

· Roles and responsibilities

· Project work flow

· Decision making process

· Reporting and documentation requirements

3. System Design Manual
The System Design Manual establishes the scope of work for the remaining design phases and describes how the technical and scientific challenges of the instrument requirements will be met.

The system design manual includes the following:

· Describes the functional requirements and relates them to the system requirements
· Indicates the preferred design approach

· Describes the architecture
· Indicates technology drivers and research needs
· Gives an error budget

· Gives a risk analysis

· Establishes a framework for remaining design phases (preliminary and detail design)
4. System Design Report

The System Design Report summarizes the work accomplished in the system design phase and presents the initial estimate of performance for the instrument, the work plan for the preliminary design phase and an estimate of cost and schedule to completion.
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