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The Art of Archiceture
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Different Strategies

 Conclusions
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Architecture

" The software architecture of a
program or computing system is
the structure or structures of the
system, which comprise software
components, the externally visible
properties of those components,
and the relationships between
them.”

“Tell us what is important. Architecture is about the
important stuff. Whatever that is.” — Ralph Johnson n d d —.
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Architecture — some aspects

-

Ralph Johnson - “The expert developers
working on that project have a shared
understanding of the system design. That
shared understanding is called architecture.”

Jim Coplien - “Architecture is when you
design your abstract base classes.”

Martin Fowler — “Two common elements:
Highest-level breakdown of a system into parts
and the decisions that are hard to change”

Eoin Woods — "The set of design decisions
which, if made incorrectly, will cause your
project to be cancelled.”




Design vs Architecture

 \What is the difference?

— Architecture is design, but not all design is
architecture.

— Many design decisions are left unbound by the
architecture.

— Architecture is often referred as strategic design
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Design Levels
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@ Software system

@ Division into subsystems/packages

@ Division into classes within packages

@ Division into data and routines within classes

@ Internal routine design
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Architectural Patterns

« EXxpresses a fundamental structural
organization scheme for a software system

« Examples:
— Model-View-Controller (MVC)

— PATTERN-ORIENTED
Layers SOFTWARE
ARCHITECTURE

— LabVIEW: Producer-Consumer (aka Master-Queue)

Add
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Producer / Consumer

Producer
Adds messages to the queue

Enqueue Element

Consumer
Removes message Fram JuUEUE

b
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T, p— 2
Dequeue Element (ro Error_ ]
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Symptoms of Poor Design

The Odors of Rotting Software
« Hard to change

 Easy to break

 Hard to reuse

« Hard to do the right thing

« Complexity and overdesign

What is that smell???
 Repeating structures that could be Did you write that code?

unified under a single abstraction
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Design Approches

* Top-Down
— Your brain isn’t force to deal with too
many details at once ' Bottom Up
— Decomposition strategy ‘
+ Bottom-up i

— Sometimes the top-down Is so
abstract it Is hard to get started.

— When identifying several low-level
responsibilities, start from the top

again! Add

— Composition strategy



Hardware Abstract Layer (HAL)

Power Supply




Important Considerations

* Receiver of the system
— Maintainer
— Operator

e Station setups
— Different brands of instruments
— Different instrumentation

* Product support
— Variants
— Coexisting versions

Add

CONSULTING



System Configuration

||| || | | ||| ||I| II| " I|I T Development 0000 MATTASE =
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MTIGH2IFWSSE-S84GN Wssports
e WS SPORTTA 0
Configuration <F10>
XH001676184_MT16H21FWSSE-584GN - & HW Setup
Status Test r
v TC1 Start headset and test buttons.
5 o
v
v
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Hardware
Setup

Test A d d
Param
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Configuration Dependency

 Station Configuration ﬁ
— Hardware setup
— COM ports etc.

* Product Configuration
— Requirement and Sequences
— Images
— Different fixtures
» Channel maps

— Firmware

« Common Configuration \
— Platform setup Add
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Configuration Override

 INI-file
— Search hierarchy
1. File name

2. Section
3. Key
e XML

— Compare Microsoft .NET

Always use relative paths!

\ Station

ﬁ Product

) *Rig
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Example of Simplification

Problem:

— TestStand
* Seqguences
« Variants requires own sequence

— LabVIEW
« Test Code State Machine — sometimes product specific

— INI for requirements
— INI for test cases
— Station specific
« Channel maps
— No override for local changes

Very hard for maintainer to know what to do! Add
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Example of Simplification

Solution:

— LabVIEW

« Test Code — generic simple steps

* One platform for all station, products and variants.
— XML

e Sequence
* Requirements and parameters
« Test steps
— Configuration override
1. Station
2. Product
3. Common

Easy for maintainer to manage!
Add
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<?xml version="1.0" encoding="UTF-8"2>

<testsuite name="PCBA test" schemaVersion="1.0" xmlns="http:/ www.adddg.se" xmlns:xsi="http:/ wwrw.w3.org/2001 /XMLSchena-instance" xs3i:schemalocation="ht
EIl[Comon]

<uut autogenerateserial="false">
<getup>
<power>
<outputs
<powerchannel channelname="MainSupply" wvoltage="14.45" currentlimit="3" enab
</output>
</power>
<sgignalroute>
<checkroute logic="AND">
<condition name="EmergencyStop"/>
<evaluatetrue info="Please reset emergency stop!" type="gk"/>
</checkroutes
<route name="FowerEnable" set="true"

=]

walttime="100"/>
<route name="MainPowerSoftStartl" sst="true" waittime="1200"/>
</3ignalroute>
</setup>
<test name="TC4.1" stopiffail="true">
<tdescrInput current</tdescs>

< dmm>
<imput>
<aichannel channelname="CurrentShunt">
<analysis method="amplitude" unit="A" comparator="GELE" regmin="2.20" re
</aichannel>
<@gichannel channelname="Sense">
<analysis method="amplitude" unit="V" comparator="GELE" regmin="13.9%" re
</aichannel>
</input>
</ dmme
</teatx

<teat name="TC4.2">
<tdeac>Dver voltage turn off</tdescx

<power>
<output> P
<powerchannel channelname="MainSupply" wvoltage="18.0" currentlimit="3" *ana]::lE:-|
</output>
</power>
<dmmz
<input>
<@gichannel channeslname="CurrentShunt">»
<analysis method="amplitude" unit="wA" comparator="GELE" reqmin="0" regm
</faichannel>
<aichannel channelname="35ense">
<analysis mecthod="amplitude" unit="V" comparator="GELE" regmin="17.3" re
</aichannel>
</input>
</ dmmz
<power>
<outputs
<powerchannel channelname="MainSupply" woltage="14.45" currentlimit="3" enab
</output>
</power>

e Za sl WAaAAT fu

Lock=DAQ1:DO, 300
BeversePolarity=DAQ1:D0, 301
MainPowerSoftStartl=DAQ1:D0, 305
MainPowerSoftStart2=DAQ1:D0, 306
DualPowerSupply=DRQ1:D0, 304
EmergencyStop=DAQ1:DI,303::0
#Inverted

FixtureClosed=DRQL:DI, 302::

#Inverted
FixtureI=[MM:Resistance, futo,N/ A, 320

[TOT/1]

MainSupply=F31
PowerEnabkle=DRQ1:D0, 400

# Port and channel
CurrentShunt=DMM:Voltage, 0,DC, 101
#Mode, range, bank, channel
OvrertempResistor=DAQL:D0C, 000
LED1=LEDAn:1

LEDZ=LEDAn:2

LED3=LEDAn:3

LED4=LEDAn: 4

LEDS=LEDAn:3S

LED&=LEDAn: &
Sense=DMM:Voltage,dutc,DC, 102
I-sensel=0DMM:Voltage, Auto,DC, 103
I-sense=DMM:Voltage, huto, DC, 104
&sCommon

[UUTf2]

MazinSupply=P51
PowerEnable=DRQ1:D0, 401

# Port and channel
CurrentShunt=DMM:Voltage, 0,DC, 105
#Mode, range, bank, channel
OwvertempResistor=DR{Q1:D0, 001
LED1=LEDAn:7

LEDZ2=LEDAn:g

LED3=LEDAn:9

LED4=LEDAn:10

LEDS=LEDAn:11

LED&=LEDAn:12
Sense=[MM:Voltage, 2utc, DC, 106
I-sensel=DMM:Voltage,huto,DC, 107
I-sensel2=DMM:Voltage,Autco,DC, 108
& sCommon



Architectural Strategies

KEEP
1]
SIMPLE
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Architectural Strategies

 What to test?

— Test object

— Test equipment
« Who is going to maintain?
* Product and Variants

— What's next to be tested?
« Serial Numbers

— Generation

— Scanning
 Documentation

— Block diagrams e.g. UML
— Schemes and Manuals

« Results Add
— Measurements |
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M Web Application

. TestUser [ Log Out ]
M QRM - Quality Result Management
Overview Test Results Production Report Yield Stations Repairs Export About
Statistical Process Control (SPC)
UUT Type Station Location Start Date Time Stop Date Time Outcome  Test Socket
Q823 - -All- - A=~ 2015-02-05 00:00:00 2015-02-11 23:59:00 Al Al -
QRM - Quallty Result | UUT Serial Number UUT Batch UUT Setting Sequence Test Type
-All- - -All- -
Overview Test Results Production Report Yield UUT Variant Result Set Operator  Test Program
Al - Al - Al - Al -
Test Results Result Name : Result Group
UUT Type Station Location Start Date Time Stop Date Time Q823.2.12.2 Play Voice Amp L ™Al M
Qa3 Al Al _— Test Method
- _All- ~ -All- - 00 00 0. v
2015-02-05 00:00:00 2015-02-11 23:4 Only Numeric -All- .
UUT Serial Numb UUT Batch UUT Setti Si
el Tumber o g ;Iq:lence Max # of Samples 5000  Truncate Upper Window Start 0 Mode Index -
Sub Group Size 1 Truncate Lower Window Stop 342 No Duplicate UUTs
UUT Variant Result Set
. [ Skip Hi i
Al - Al Q823.2.12.2 Play Voice Amp L (V) (2015-02-05 12:14:15->2015-02-09 13:59:33)  DoWnlead CSV. | [ Download PDF | I siip Histogram Limits
© Only Repaired Individual Chart (UCL:0,160 LCL:0,150 Xbar mean:0,155) Capability Histogram
Presentation View CSV Headers 0.162 —— within
By Result Set/Day ~ Result Group + Result Name ~ | Download CSV E 0.16 - E‘éil?[l)l 1400)
B Configuration Info [ Parameters I Repairs [ Yield ) Sort Result Name 0.158 3 = -‘ 2 11, i i ++=+++ USL (0,1800)
il 1
0.156 4 4
& [0 2015-02-09 (1) g |
: 0.154 4 - i
=-@ [0 Q823 PCBA_Programming_SingleComm_B-PC_#74 Start: 13:30:29 Stop: 14:( i
0.152 + - + s |
=@ [0 $/N: 1335000113 Q823 AVCO7 Start: 13:57:17 Stop: 14:00:16 (00:02:59) S IR B ] |
0.15 ]
UUT Settings 0 70 140 210 280 350 01380 0.1470 0.1560 0.1650 0.1740 0.1830
@TC328.1 NXP Gang Programming (TM02-001A) Loop: 0 Start: 13:57:19 Stop: 13:5/:34 (UU:UU:LD)
©Q823.2.4.1 Bootloader Programming: True [True]
@T1C328.2 Flash Gang Programming (TM02-001A) Loop: 0 Start: 13:57:35 Stop: 13:58:12 (00:00:37)
-@Q823.2.3.2 Flash Programming: True [True]
ITC328.3 Xmodem Programming (TM02-002A) Loop: 0 Start: 13:58:14 Stop: 13:59:10 (00:00:56)
@Q823.2.4.3 Xmodem Programming: True [True]
©@TC328.4 Q823 Main Functionality (TM04-003A) Loop: 0 Start: 13:59:12 Stop: 13:59:59 (00:00:47)

L1672 27 9 B snre Covennt A0 o 12— =1 A CONSULTING




Background Meas Process

-~
ﬂ Test Executive - 0.0.0.0

Test | Manual |<F2>

Pre Tests

<F5» <ESC>

UuT #

Start 1

CN Identity

Serial Number

L90LS-06-13054-1 1

Section Tests

Section Test Time

00:00:07

Post Tests

Total Test Time Block # Section #

00:00:28

1

Status

¥ PASSED

¥ RUNNING
s

o
o

e W

Test Cases

020 Anslutning
050 Yitre lackage
060 HTB fast

080 Uppvarmning
090 Inre lackage

Filter & Filter B

Filter T Filter FME

Filter Pump

Stop

N U R ———

Status

R N L N O N N

Test Cases

300 OBE Adress

310 OBE Neutral Position

370 OBE Parametrar Init

100 Matarreducerare A

100 Matarreducerare B

340 OBE Hysteres A

120 Tryckaterféring A

380 OBE Kalibrera Start Flode A
130 Kapacitet A

320 OBE Kalibrera Eset A

325 OBE Verifiering Eset A

330 OBE Kalibrera Power Float A
335 OBE Verifiering Power Float A
140 Tryckkompensering

150 Lastberoende A

160 Hysteres A

350 OBE Tryckéterféring A

360 OBE Flytldge A

340 OBE Hysteres B

120 Tryckaterféring B

380 OBE Kalibrera Start Fléde B
130 Kapacitet B

320 OBE Kalibrera Eset B

325 OBE Verifiering Eset B

150 Lastberoende B

160 Hysteres B

350 OBE Tryckaterféring B

100 MR slutinstéllning A

100 MR slutinstéllning B

165 Avlastning

170 Slidlackage

mn

Status Test Cases

v 065 HTB slutinstéllning

Set pump pressure and flow.

Set pressure to 320,0 bar.

5

Section Status

OOP0OD

<F3»
Deselect All
<Fg>

Report

TB Mode

TGP

51,1

TGA
21,1
TGB
95,9
TGT

12,9

LSDIFF

23,1

TGLS

28,0

TGHP
28,1

Launch MDL2

[E=REE )
FMA
0,8
FMB
0,1
FMM
-29,2
FMT
-31,2
FME
-9,2
Current

1

Spool Pos (0)

0,000

Temperature
44,2
<Fi=

Launch OBE




Background Meas Process

1. Application launch
background process.

2. Background process
measures and constantly
writes to memory.

3. Application regular polls
memory for lates meas
values.

4. Application closes process
when closing down.

+ Easy switch between Test
f % and Manual
+ Always monitoring

+ Averaging

- Slow samplingAd d )
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”Hit and Run”

I TestStand User Interface - K296_PCBA_Programming.seq . - - =)
File Edit Exccute Debug Configure Tools Help
sequence File |
Step Desciption Settings
21 v remn o 2o ,
& Development 0.0.00 - MATTIASE r — 1 i o
- — - w - l — —_— Load Option
== [55p. Load Gption
XHO01676184 EOL sequen UUT # Loop. Load Ogtion
/ MT16H21FWSSE-S84GN WSSportta o
CoNSULT I NG M WS SPORTTAC sinSequ... Precondtion, Resut Reco
m—

Configuration <F10>

XHO001676184_MT16H21FWSSE-584GN [ & Hw setup |

Serial
Status Test
v TC1 Start headset and test buttons.
v Move Head Into Chamber
v TC2 Speakers Land R
v TC3 )22 Input
< TC4 Surround mic L and R
v TCS Mouth Mic
v Configuration
v TC7 Battery Shortcut

START

Enter serial number!

<ESC>

<F3> <F4>
QS0P (Dejselect All | [ Report |

1. Application initialize
equipment.

2. Sequential testing
1. Measure
2. Analyze

3. Application close
equipment when closing
down.

+ Easy control flow
+ Simple

+ High performance
- No monitoring

A
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Conclusion

 Architecture is not only software design
— Configuration
— Maintenance
— Product and variants
— Result Management

* No overdesign!

« Documentation
— Keep up to date!

« KISS — Keep It Simple Stupid!

Add
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