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Introduction

Systems engineering Is a discipline that
concentrates on the design and
application of the whole (system) as

distinct from the parts. It involves
looking at a problem In its entirety,
taking into account all the facets and all
the variables and relating the social to
the technical aspect. — INCOSE System
Engineering HDBK V3.1




Intreduction (Con't)

3 Basic System Descriptors

a Elements (Eunction)

a Architecture (Elements relatienship)
s [nterface (Tie elements tegether)

Impertance: off System lnterfiace

= Failures occur across the interface

m System Interface Is the fieundatien for System
Integration

System Interfaces need to e developed at the
peginning of the: System Life Cycle

Develop the system as a whole (all three descriptors)




System Architecture




Type ofi Interfaces

Verticallvs Horzontal Interfaces
= Relationships
Mechanical
» Static (load, access, mounting alignment...)
= Dynamic (frequency, load ..)
s [hermal (exposed Vs generated, tran Vs sta
Electrical
n  Power
= Signals
Others

s Software
s Operation Governed by

= Organization ; Standards
= Human (Social) Rules and Constraints

Unintended' Interfaces
s  Environmental Condition
= Constraints
= Energy (light, Noise, EMI, NBC, etc..)
= Interrupts (accidents, resets)

Restricted Interfaces (Operation)

Governed by Law of Physics




Interface Development

Interfiace development Process
Interfiace Anatemy/

Interfiace design / analysis
Interface compatinility
Interfiace management
Interface contirel




Interface Development Process

System Interface development starts at the Con-
0)0)S
s Operationall Interface }

x Major sub-systems
m System Architecture

System| Reguirements Develepment
» [nterface Reguirements
} N2 Charts

FFBD, Sequence Diagram
Organization Chart

s Interface Constraints
s Interface Definition
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Classical AIT results in higher risks, late verification,
higher program costs, and late delivery schedule




Interface Anatemy,

Relationshipr (Parent-Child; Predecesser-
SLICCESSOr)

Goeverning Rules (& Standards)
Eermats; (form))

Protecols, (handshake) (fit)
Messages (fiunction)

Seguence (Operation or Procedure)




Interface Design

Preferred Interface Practice
s Shared Responsibilities

s Common Interfaces

s Standard Parts and! Standards
s Asymmetric or Keyed

s Asynchronous

Undesirable Interface [Designs
s Adapter

s Double Standards

s Complex Interface

s Flexible Interface




Interface Analysis

Compatinility: Analyses
s Dynamic

x [Themmal

s [elerance

s EMC / EMI

Operation

Fault Detection, Isolation and Reselution
(EDIR)




Interfaces Compatiniity

JOURNEY OF A THANK YOU LETTER FROM WEST GERMANY
BREAD COMPANY TO SALES DIRECTOR IN WICHITA, KANSAS

APPLICATION PRCCESS
(COMPANY PRESIDENT)

APPLICATION LAYER
(PUBLIC RELATIONS MAMNAGER)

* RECORDS NOTE ON
CASSETTE RECDI

PRESENTATION LAYER
(HIS SECRETARY)

» TRANSLATES LETTER INTO
ENGLISH

* TYPES IT AS A BUSINESS
LETTER

SESSION LAYER

(ADMINISTRATIVE ASSISTANT)

« RECORDS LETTER M FILE

& PUTS IN ADDRESSED
ENVELOPE

TRANSPORT LAYER
(SHIPPING AND RECEIVING
MANAGER)

* COPIES CORWAESPONDENCE
= PACKS SHIPMENT

* ASSIGNS SEQUENCE NUMSBER
NETWORK LAYER

(SHIPPING CLERK)

* CALLS HMEW YORK OFFICE
-
-
-

(MAILROOM WORKERS)

* MAKES COPIES OF LETTERS
& WEIGHS MAILBAG
* ATTACHES DESTINATION TAG

PHYSICAL LAYER
(LOADING DOCK WORKERS)

* CALLS TRUCKS
® LOADS MAILBEAGS

WEST GERMANY

HETWORK LAYER
= ESTABLISHES HEW ROUTE

AN/ rrrr—

I im | || - 2 eABA% a nom vao

A
PHYSICAL LAYER
* LOADS AND UNLOADS
MAN BAGS
= CALLS TRUCKS

PHYSICAL MEDIUM
TRUCK ON ROAD

NEW YORK CITY

*Herr Schmidt says
thanks you™
APPLICATION LAYER
(VP OF PUBLIC RELA

= READS LETTER

PRESENTATION LAYER
{SECRETARY)

* NO FUNCTION

SESSION LAYER

(FILE CLERK)

* LOGS “LETTER RECO"
™ FLE

TRANSPORT LAYER
(TRANSFORT MANAGER)

WICHITA, KANSAS




Interface Management

Interfaces must be mamnaged Inithe SE precess

Interfaces: alserneed tor he controlled te assure
ey are Within the designated beunadaries

Manage: Interfaces by designing and Veriying
them early in the product Life Cycle.
Designi the: Interfaces inte) the: program: Rierarchy.
Plan interface: activities; (mechanical, thermal; eic)
Plan process GWnership:= Use a datalhase hierarchy.
Develep lnterfiace Controlf Working Groups; (I1CWEG)
Ildentiify, the type of Interface and respensibility.




Interfiace Planning

Interface Management Plan

[RESOUICES
= Organizatien
= Responsibilities
s Metrics of shared! resources (consumed and disposed)

Weight, Size, Power....
Other Shared Resources, (Storage, CPU;, etc.)

Scheaule
= Receivable-Deliverable (Rec-Del)
s PERT
= Post delivery suppert

Woerking Greups
WE' charters
Interface Control
SCope change: management
Decuments
Conflict mediation and reselution precess




Interface Control

Interface contrels ane necessary. to assure: Interfaces

compaubility, threugh ouit preduct design and production
lifier eycle

Interiace contrel 1S a part off the' Interface Management
efifort

Invelves all interface stakeholders
AssIgn! Interface ewnership
Baseline control of INterfaces

Interface telerances (margins), resources and analyses needl te
pe performed and allecated: frem a higher (parent) level

Interface constraints must e clearly specified and agreed upon




Interface Verification

Sub-system) I/E verification needs 1o be performead prior
1o delivery fier System Integration

s Verify at lowest poessible: levels

s \Verihy both positive and negative conditions: (I fieasible)

System Integration

s Supperting rele te assure that imits & constraints are not
vielated during Integratien precess

s Provide special interface need for SI and System level
Verfication

Poest Integrationfverification (eperatien, GUIE.")
Validation




Interface Documentation

System Architecture
a linterface: View.

Interface Standares

Interface Reguirements; Specification
Interfiace: Definition (IDesign) Document
Interfiace Control Doctiment

Interface Control Drawing




Interface Tools

Architecture / Organization
a Organization Chart
Eunctionall Elow:/ Operation
m FEBD

s Seguence Diagram
Schedule /' Interdependency.
a NS Proeject

s Pert Chart

s N2 Chart

Interface Design/Verification
s Mockup / Simulaters

s Fixtures and Tlemplates
Interface Capture

s N2 Chart




Summany

System Interface is the Weakest: Link in the
System

SystemiInterface needs to e developed in the
Peginning ofi lite cycle

Interface development IS difficult because: It
Invelves multiple (Independent) Sub-systenms

System lnterface needs, te be nmanaged,
controlled and verified

Develop the system as a whole (all three descriptors)




