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Example of the Value of Software

“The Mark 3 Chinooks were ordered from Boeing in 1995, with
a modified cockpit computer system in order to reduce costs.
But the aircraft have never been able to fly because the MoD
failed to secure access to key software source code. “

Source: BBC News

*Software Not Considered

*Source code needed to certify airworthiness
*Escalated costs - £259m to £422m

*Major Project Delay
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Agenda

* The Value of Software
* Development Process
* Case Study -> Stimulus Response

* Case Study -> Flexible High Speed Logging
System

«Case Study -> Distributed Data Logging System
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The Value of Software

* Software is the Brain of the System
* Ease of Use vs Flexibility
» Software Considerations
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The Value of Software
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The Value of Software

Software:
* First Impression of the Application

Enables the Hardware

Manages Data
* Converts data into Information
“Provides Human Machine Interface (HMI)
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Custom Software
P
e LabVIEW
* Other ADE's SLBEN
& O
+ Can do exactly what you want
+ Custom interface
+ Automation of Tasks
- Time to program
- Level of expertise needed
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Drivers

» Hardware choices affect the drivers you can
use

» Bad drivers can lead to project delay and poor
functionality

» Consider software drivers when looking at
__hardware \

Y
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+ Easy to use
+ Works straight out of the box
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Fixed Function Software

Benchtop Scope
NI Signal Express

“Limited Functionality -2

Little.or no Customisation
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Software Considerations

Several factors can affect the value of a
software application

Drivers
Interface
Functionality
‘Reliability
Maintainability
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User Interface

Good user interfaces can save time and
frustration when using an application

Default settings
Automation of tasks/steps
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Functionality

» Custom software gives you huge flexibility
over functionality

* Does the application give you information
rather than data?

* Easy to use

/\ J//

\

\

Simplicity{-}

Value of Software - Summary

* Software is the brain of the system
* Good software can add tremendous value

* Consider software when specifying hardware
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* Much talked about, rarely implemented
e Should scale to the complexity of the

Development Process

application

 Should help development not hinder it
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Reliability/Maintainability

* Reliability affect trustworthiness

* |f software is difficult to maintain then it likely
won't get upgraded to add new features or
support new hardware and operating systems.
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Development Process

Requirements Implementation Testing
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Typical Development Process

Project
e
Quiremen Ha’_dWare
SDecnfication Software
Specificay
tion

Software

Architect, re
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Project Requirements

Documentation HHHLS
Project Scope

High Level Application Requirements

— Measurements

— Analysis

Should not have detail of implementation
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Hardware Specification

Specify to the project's needs

Take into account Hardware platforms and re-

use

Try to specify function rather than attributes

— Eg "Able to acquire 50kHz signal” rather than "Able
to acquire at 100kS/s" r , "

Talk to the experts % 4
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Software Architecture

Software specification influences architecture

Most simple applications can be implemented
with a state machine architecture

Can just be as simple as a state diagram
Useful for planning software functionality
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Project Requirements

HitLS
Incomplete or Poor Requirements

often lead to project delay. v
Should scale with application complexity

Changes later in the development cycle can be
costly (time and/or money)
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Software Specification

More detailed than project requirements
Contains software functionality

— E.g. Must be able to save/load settings
Defines file and data formats
Stakeholder input

User interface prototypes

Scales with complexity
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Implementation/Testing

Much easier to write an application when you
know what it needs to do and how it should be
structured.

Implement functionality one at a time and test
Test Modules, then test application.
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Development Process - Summary

* Following a development process can save time
and money later on

* Development Process should scale with
complexity

e Think about what you need before you try and
do it
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i . Original Solution
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Over 300 Input Channels
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Solve the Issues

 Condition Signals Closer to Source
* Replace Cabling with Ethernet Infrastructure

» Software Management of Transducer
Calibration

— S\'mplicity@
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Case Study

High Channel Count Low Speed Distributed
Data Logging

— S\'mplicity{-}

Original Solution

* Features
— Long Cable Runs
— Millivolt Signals
— Mechanical Gain & Offset

* |ssues
ff»’*’\abloisy Inconsistent Measurements
— System Calibration Only
— Bulky Cabling System
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Solve the Issues
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Case Study
RF Monitoring System

—
RF Acquisition System Simplicity{s}
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Application Requirements

* Acquire and at least 20 channels of high speed
data

* Provide analogue, digital and software triggers

* Acquire slow signals (temperature and
pressure)

~_* log All data to common timestamp
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Hardware Chosen

* PXI form factor
e High channel count "Scope modules”
— PXI-5105 16MB
* FPGA for possibility of custom triggering
» C-Series Modules for Slow signal Acquisition
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Application Requirements

Fast Signals
Settings

Acquisition
System E
Slow Signals

Trigger

LI L

Data File
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Hardware Specification

High speed signals (up to 10MHz)

Synchronised Acquisition

Logging time <10ms

Room for future expansion
* Slow signals - variety of sensor types
“Possibility to add custom triggering
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Software Specification

All Active channels to be recorded

Data logged with timestamp and Acquisition
information

Can configure Name, Sample Rate and Range for
each channel

» Can configure Trigger source and pre-post

___acquisition times
« Save and Load Configuration

» Continuously display slow signals
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Software Architecture

Nelgd
Acquisition

Wait for
Configure Trigger
/_\ / Acquire .
Data
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Questions?

/_\ / www.simpiicityai.co.uk
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Demo
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