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Aims of the paper

* To challenge the perception of an
engineer as someone who ignores
the world outside their System
Element

* To remove the excuse “There's no
training or guidance on interfaces”

* To promote a whole-lifecycle view of
iInterfaces, and left-shift their
consideration in architecting




Outline

This is the last slide with bullet points until

the summary... so read the paper!

1. What's in
the literature

6. Lifecycle considerations

4. An example of left-
shifting

3. Elements of best
practice

7. Conclusions
and questions

2. The SEP field




What's in the Literature

IEEE Std 1220™-2005
( of

(Revmon
IEEE Sid 1220.1608)

1220™

IEEE Standard for Application and
Management of the Systems
Engineering Process

IEEE Computer Society

Sponsored by the
Software and Systems Engneenng Standards Committee

ANSI/EIA Standard

Processes for Engineering a System
ANSI/EIA 632

NASA
Reference

Publication
1370

1997

Training Manual for Elements of Interface
Definition and Control
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What's in the Literature

System
Integration

Jeffrey O. Grady







[/ Samurai battle the SBS
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Why does it matter?

System of Interest A | System B

Mandated Interface

Bearer X

“System A shall interface to System B via bearer X”
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It's not just software

Electrical voltage + current (+ spikes)
Vertical forces (time-varying)
Longitudinal forces due to friction
Heat

Flash arcing

Electromagnetic field flux (+RFI)
Vibrational forces (resonance?)
Shock (at joints)

Moisture & salt deposition
Carbon deposits, rust, crud



System A

Notional ‘Plane
of the interface’

System B
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Best Practice 2: the Context Diagram vy
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Best Practice 3: the Sequence Diagram
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Best Practice 4: layered models as patterns

l 7. Application High-level Applications I/F l

6. Presentation

Character encoding, encryption

5. Session Manage connections

4. Transport Quality of Service, error control

3. Network Addressing, routing, traffic control
2. Data Link Flow control protocol

1. Physical Pins, voltages, impedance, modes




Best Practice 4: layered models as patterns N
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Best practice 5: black box N2 chart

A -System
Of Interest

B requires of A
A provides to B

C requires of A
A provides to C

D requires of A
A provides to D

E requires of A
A provides to E

A requires of B
B provides to A

B - Users

C requires of B
B provides to C

D requires of B
B provides to D

E requires of B
B provides to E

A requires of C
C provides to A

B requires of C
C provides to B

C - Physical
nvironmen

D requires of C
C provides to D

E requires of C
C provides to E

A requires of D
D provides to A

B requires of D
D provides to B

C requires of D
D provides to C

D - External
System 1

E requires of D
D provides to E

A requires of E
E provides to A

B requires of E
E provides to B

C requires of E
E provides to C

D requires of E
E provides to D

E External
System 2

L
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Best practice 6: white box N2 chart
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Best practice 7: optimised N2 chart
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Best practice 8: phased implementation N2 ey
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Left-shifting...

Becomes {Interface design at successive levels of analysis}

s

{Interface analysis feedback loops}




Pantograph example again
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Residual architecting decision patterns for interfac
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Llfecycle of interface-based architecting
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The requirement from hell, and future-proofing

System of Interest A System B
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“System A shall interface to System B via bearer X”

25 55,




Conclusions

* We have looked at gaps in the literature,
and started to overcome the lack of a
lifecycle-oriented view of interface
evolution.

* We have outlined some key principles
associated with interfaces, and looked at
some best practice methods of
representing and elaborating them.

 We have stressed the use of interface
analysis in architecting Systems
throughout their lifecycle.

* We have encouraged engineers to look
outside the box.
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