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Backgroumnd

System| develepment need to consider all aspects of the system

a a0 off systems
We must leek at the system as a whole (IVacre view)
The three system descriptors
s Parts
Provide individual functien; andi building bleck:
s System architect
Establishirelationship amoeng the parts
= System interface
Tihe enablingl factor of the added value

A balanced system! is a geed! system (DM Presentation; oni SI)

a Use multiple views
Architecture view.
Traditional function view,

Interfaceview
s Operation
» Interdependency.




|ntroduction

I/ Centric System Development (CSD) appreach

s Anl I/F CSD approach Is a system development process fecusing
On the messages passed between system: elements.

x |/E CSD fecuses in the messages and the resulting hehaviors
s |/E €S canibe perfermed in paraliel with traditienall SD

I/E'CSDiIs net a new: approach
I/E'CSDI s an operation based design
I/E CSDIs an Object Onented’ design
We have develepment systems Using interfaces at extreme high
and low! levels or IE CSD

Examples:
System Context Diagram
LLowest levell components




System Development Process

System Integration ,
: <> Test, Eval

Evaluation

Risk Management

Operational Test & Eval
Eval

Assembly




Change: ofi Perspective
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Traditional Perspective |/F Centric Perspective




Architecture Views

Subsystem 1.1 Subsystem
Subsystem &
21
Element 1 Element 2 Element 3

Subsystem 1.2

Subsystem 1.1 Subsystem 2.1 Subsystem 3.1

Subsystem
3.2

Subsystem 1.3
Subsystem 1.2 Subsystem 3.2

Subsystem 1.3

Traditional View 1/F CSD View




Interface Anatemy,

Relationshipr (Parent-Child;, Predecesser-
successor, Master-slave)

x Seguence (Operation or Procedure)
Goeverming Rules (& Standards)
Eeimats (form))

Pretocols (lnandshake) (fit)

Messages (function), eperaton,
parameters)




Definitions

Objective of a systen (redefined)

The objective ofi a system! IS/ 1o process: the
IncomIng; message; (Inputs) and convert it intora
desired eutgeingl message: (eutpuis)

m RIS cenversion process, Is called “hbehavior”

x [/Ol (Interfaces) definesi the “behavier” ofi the system
Definition

s Behavioer IS the actiens or reactions ofi am erganisn,

usually’ i relatien ter the: environment

s A'scenario is a synthetic description of an event or
Series of actions and events

a A thread Is a seguence of Instructions wWhichi may.
execute in parallel’with ether threads




|/E CSID: Approach

Custemer Reguirements

u Define Use! interfaces
Scenarnos
Threads

Develep Con-0ps
Define hightlevel architecture

Define lewer leveliinterfaces (1/0s) 1o the lowest
evels

Developr eperation flows
Develop element henaviors (functiens)
Repeat the precess at all element levels




Example-Moetor Controller

Objective
s Control moter Withr externall commanads

System architecture (three elements)
a Control Software

a Electrical System

u Vieter

Interiiaces
s User to Contrel Software (Commanads / Tielemetry)

a Control Seftware to Electrical System (Sub-Commands /
lelemetry)

a Electrical System to Motor (Physical Interfaces)

s User sees motor move (by either the messages: or
actual motion)




Use Cases

User command systen te moeve moeter Withi a predefined poesition:

s Speed; direction), vVoltage; current and position

s Using CensultativerCommittee for Space Data Systems (CCSDS) packets
Recelve Trelemetry with

s H&S (Healthand Safety)

s Operation status: errer and event message

= Using CCSDS packets

Con-ops
= System toi receive the command, software to) process and Issue: sul-
commands te electronics contrel motor

Command

Motor Control

Telemetry System




Define Interfaces (Format and
Protocols)

Command (CCSDS) Telemetry (CCSDS)

Sub-Command / Telemetry.
s CCSDS (Same! protecols)
m 1553B Bus

Physicall Interfaces
s 1553B (BUS-RT)
s Keyed connectors




ldentiify Scenarios and Threads

Scenarioer 1
x Happy:Path

Scenarior 2 - Command: Pronplems
s Format, Protecol

x \Vessage: enrer — Missing, ouit of limit
parameters

Scenario 3 — Sulb-command Problems
Scenario 4 — Telemetry’ Enror




Define & Allocate Viessages
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System Level Nz Diagram

User

Command,
control
parameters

Telemetry,
Acknowledge,
Error, etc.

Software

Sub-
commands

Position
Sensor

Control
Electronic

Current,
Voltage, etc.

Movement

Position
Sensor

Motor




Software [Level N2 Diagram

Parameters

Command
Counter

Accept,
Reject,
Error

Function
Code

Timer

Timer

Timer

Timer

Telemetry

Error,
Complete

Parameters

Status

Preset
Time, limits

Sub-
Command
Sequence

Sensor
Data

Control
parameters,
Sensor
Read,
Sensor Get

Control
Electronics




Define Behaviors, & Reguirements

Soeftware

a 1 Response command (Check fermat, preiocols)
Accept — acknewledge andicommand read
Reject — enrer message, stop

= 2 Wait until t =t; then sendl request

x 3 Compare value
Send errer message, Iiff no return value
Calculate and send move commandiifi Py <= By
Step andisend suceess; message IRy = Py




Stummany. 1/2

System Interfiaces should be usead to
system develepment

Benefits
x Operation drives design
a User interfaces are included in the design

a System Interface and System Integration
ISSuUes) are: addressed early in the develepment
cycle

n Less likely to ever design




SUummany. 2/2

SyStemi Needs 1o e developed as a “Wnoeles; by,
addressing all three descripters, of the: system

Interface Centric System; Development:
x Should e used In cenjunction with! traditienal SD

PIOCESS

n Utilizes “Black Box™ approach to the system
development

n Loeks at all aspect of operatien Using USe! Cases,
SCenaries anal threads

» Decompese Interfaces though out all system levels
and elements




