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Letter

Greetings colleagues and customers, and a warm 
welcome to the second edition of TDL Technology.

Many of you may have read the first edition of our 
magazine which was published last autumn. 
Readers really enjoyed our collection of articles 
about all aspects of Tactical Data Link implementation,
integration and management.

Copies were quickly snapped up and favourable responses to our TDL Technology initiative 
were received from various parts of the TDL world asking if future editions would be available. 
So now in response we are pleased to announce the publishing of a Spring 2016 and Autumn 
2016 edition.

A wide range of subjects will be covered in in-depth articles by SyntheSys experts, and there 
is also an invitation for others to participate and submit their own articles for inclusion in this 
autumn’s issue, forming a true magazine for the industry as a whole.

Articles in this issue include a discussion of requirements management and model-based 
systems engineering in defence (page 7); a Daronmont DLTS customer success story on 
page 8 and our ‘Ask the TDL Expert’ on page 11.

For those of you who don’t know SyntheSys, we provide services to Government and industry 
on concepts for design, delivery and maintenance of information systems.  One of the key 
areas in which we specialise is military tactical communication systems.  SyntheSys is also 
one of the world leaders in training in military systems.

Our SPIRIT (System Process for Interoperability Requirements and Implementation Testing) 
process and toolset, currently used by several countries around the world, continues to enjoy 
success.  We also provide cloudbaSE, a comprehensive suite of software and services 
supporting the systems engineering process and accessed via the Cloud, which is rentable 
monthly.

TDL Technology will be available at events including the upcoming NATO Tactical Data Link 
Symposium (NTDLS) in Calpe from 4-7 April 2016 and at the International Data Links 
Symposium (IDLS) from 2-4 November 2016 in Maastricht.  You can also download a copy 
from: www.tdl-technology.com or contact: tdltech@synthesys.co.uk for a hard copy.

Please do not hesitate to contact me at info@synthesys.co.uk.  We welcome continued 
feedback on what we’ve done well and how we can improve.

Very best regards
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Dr J S Hartas Managing Director
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SyntheSys News

 

The United Kingdom (UK) Ministry 
of Defence (MOD) is the latest 
customer to benefit from our 
unrivalled Interoperability (IO) test 
facility and rig to rig trial expertise.  
The F-35 Lightning II Joint Strike 
Fighter (JSF) recently participated 
in the UK IO Trials Programme 
Event 7, part of an ongoing series 
of IO test events designed to test 
the F-35 mission system tactical 
data IO with other UK platforms.  
The UK IO Trials Programme uses 
a realistic simulation environment 
to connect UK Operational 
Facilities (OPFAC) over a secure 
wide area network. 

In a simulated air-land integration 
scenario, UK and US Navy pilots 
operated the F-35 mission system 
using Lockheed-built desktop 
simulators at BAE Systems’ UK 
Samlesbury site. 

The scenario saw the F-35 
successfully connected with the 
recently upgraded Sea King 
Airborne Surveillance and Control 
(SKASaC) helicopter OPFAC at 
Royal Naval Air Station (RNAS) 

Culdrose, the Sentinel OPFAC at 
Royal Air Force (RAF) Waddington 
and a Firestorm equipped Forward 
Air Controller (FAC) at New 
Malden.  It was the first time the 
Sentinel OPFAC and Firestorm 
equipped FAC had been 
connected in to the trial network.  
SyntheSys was responsible for 
establishing and maintaining the 
data exchange mechanism used in 
support of the SKASaC and 
Sentinel participation. 

A total of three UK sites were 
networked together with exchange 
of tactical data between the 
participating platforms achieved by 
emulating tactical data exchange 
equipment and mechanisms.  
The SKASaC and Sentinel 
OPFACs used the UK Multi-Link 
Test Facility (MLTF) equipment 
that enables tactical data 
exchange between real platform 
equipment, including Link 16 and 
radar scenario data, and the other 
platform desktop simulators. 

Here are just some of the 
comments and feedback received 

from the MOD customers and 
stakeholders: 

“I’ve participated in numerous 
simulation events at other facilities 
…. and have never seen such a 
valuable, professional and slick 
operation.” 

“We’ve been able to investigate 
future Digitally Aided CAS (Close 
Air Support) and how to exploit 
F-35’s game changing capabilities 
…..What we have learnt will begin 
to inform and shape future UK Air 
Land Integration CONOPS and 
Doctrine”. 

“This trial is conducting valuable 
interoperability work for the 
UK….You are underwriting the 
future military capability of the 
Nation!” 

SyntheSys provides the MLTF 
capability to the UK MOD, 
operating and supporting it for all 
tactical data interoperability testing 
needs.  Use of the MLTF 
equipment in this event supports 
the UK MOD’s verification 

programme for ensuring the F-35 
is interoperable with the existing 
and future UK inventory. 

Connecting the F-35 facility at 
BAE Systems, Samlesbury to 
other UK platforms using real 
tactical data exchange equipment 
and MLTF, for example the UK 
Sentry E-3D and Type 45 
Destroyer (T45), allows validation 
of the F-35 IO capability.  In 
addition, it could also be used to 
confirm the IO of other coalition 
partner platforms, potentially from 
all over the world, with the F-35.

For more information about our 
Testing Services visit: 
www.synthesys-systems-
engineering.co.uk
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SyntheSys once again Provides Support to the F-35 Lightning II Joint 
Strike Fighter United Kingdom Interoperability Trials Programme

  
                ur quality guarantee means we are constantly looking at
                ways to improve and develop our training solutions in
                order to remain the leading provider of Tactical Data Link 
training worldwide.  As part of this development, we are pleased to 
have taken delivery of the award winning interactive learning 
solution, Qwizdom. 

Qwizdom provides powerful functionality which is, essentially, an 
interactive ‘Q&A’ Test of Knowledge (TOK) system, which we are 
looking forward to utilising as part of our training course structure.

Each student is provided with an individual hand held device during 
the training, allowing them to answer TOK questions.  Results are 
immediately available to the instructor in various formats, which 
enables training  to be adapted in real-time.  Individual’s marks and 
class averages can be monitored alongside many other graphical 
and tabular displays.  

These results can be used where a customer requires a pass/fail 
indication for their personnel, or for instant checks of understanding to 
ensure that the subject material has been understood.  These results 
also allow the instructor to provide focused review and consolidation 
sessions.  

TOK can also be used in the form of a game, 
introducing an element of fun and competition 
into the learning process.

Our fundamental aim in introducing such tools 
into our training is to maximise an individual’s 
learning experience.  This makes for a more 
knowledgeable workforce and increased 
benefits from our already very competitively 
priced training courses. 

The best part is . . . we offer the use of the 
Qwizdom system on a complimentary basis. 
Talk to us now about how we can integrate 
Qwizdom into any of our training courses which 
may interest you. 

For further details on TDL and other related training courses we 
provide visit http://www.synthesystraining.co.uk/index.html 
or contact us by emailing training@synthesys.co.uk.

  

Our Enhanced Learning Experience with Award Winning Interactive Learning Solution - Qwizdom 

 

 

 

 

 

We want to hear from you!

Have you got a burning 
question to ask?  Or perhaps 

a topic you feel doesn’t 
get enough scrutiny?

Our industry forum is for you!

We are asking members of the 
TDL & related communities 

to come forward with 
different ideas & topics for 

inclusion in an open industry 
forum which is dedicated to you.

If you are interested in 
contributing please contact 

Sarah Thomas:
sarah_thomas@synthesys.co.uk

O

GOT SOMETHING
WORTH SHOUTING ABOUT?
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FLEXIBLE

COST EFFECTIVE

INTUITIVE

Welcome to cloudba ,
SyntheSys’ Continuous Engineering
Software-as-a-Service toolset.  

Software and systems delivery is changing to 
adopt agile and continuous engineering methods.  
Critical to the success of these methods is a flexible and 
effective infrastructure.

Gone are the days when software was purchased on an annual 
basis using unreliable usage forecasts - software licences can now be 
‘rented on demand’ matching licences with actual usage.

web:  cloudbase.eu.com  email: cloudbase@synthesys.co.uk

Requirements
Management

Project
Management

System Design
& Development

Verification &
Validation

Flexible Delivery of IBM
Engineering Software
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It’s well known that testing of Tactical Data 
Link (TDL) implementations of military 
platforms is high cost, particularly when 
testing interoperability between multiple 
platforms of different nations in a live 
environment with aircraft flying and ships 
at sea.  

The application of requirements-based 
testing, underpinned by a model-based 
approach during requirements definition, 
helps to identify issues early in the 
development lifecycle.  This serves to 
minimise costs and risks in the 
development and maintenance of the 
system, as well as providing a direct 
correlation between clarified requirements 
and test cases for validation and 
verification purposes.
In this article we aim to show how TDL 
model-based testing helps to make the 
most of all available benefits.

Let’s look at TDLs as being the vascular 
networks that enable the operational military 
system-of-systems.  If they do not operate 
correctly, the platforms that they support will be 
starved of information, the vital nutrient in 
today’s military enterprise without which it will 
cease to function cohesively or may even die.  
It’s fair to say that it is critical that TDLs are 
implemented in a consistent and coordinated 
manner across the enterprise to ensure the 
flow of that vital nutrient.

Analogies aside, interoperability can be 
considered to be concerned with the timely, 
consistent, and coordinated flow of 
information across the TDL network.  This can 
be achieved through an approach called 
standards-based interoperability, which 
ensures the consistent implementation of 
platforms by building them in accordance with 
underlying standards and specifications.  This 
is also referred to as a ‘network-centric’ 
approach and contrasts with traditional 
approaches in which platform TDL 
implementations have been focused on the 
needs of individual platforms, the so-called 
‘platform-centric’ approach.

The standards-based interoperability approach 
can only be successful if the underlying 
baseline of standards and specifications is 
complete, consistent, and correct.  

Unfortunately, in the TDL case, the governing 
standards (some US-originated and managed, 
others originated and managed by NATO) are 
large and complex documents that are 
evolving under an intricate change 
management system, with (in the NATO case) 
all participating nations contributing and 
agreeing on changes to the standard.

  A further issue is that the structure of the 
requirements within the standard do not follow 
best practice in requirements writing 
techniques.  These issues compound to the 
extent that the interpretation and 
misinterpretation of the complex requirements 
for a particular platform is an ongoing problem, 
leading to non-standard implementations and 
the creation of interoperability issues.

So let’s consider a scenario whereby a 
dynamic model of the requirements in the TDL 
standards and specifications is constructed in 
Unified Modelling Language (UML) to help 
ensure their integrity.  Furthermore, as well as 
being able to provide feedback to the authors 
of the documents, this visual, functional model 
enables users to manage complexity and 
minimise ambiguity.

Here at SyntheSys, we have achieved just 
that.

The adoption of a model to represent the 
requirements gives the capability to 
dynamically simulate transactions with the 
appropriate stimuli, exercising the constraints 
and processing all possible paths through the 
model.  The modelling software tracks the live 
progress through the model, creating a 
sequence diagram identifying inputs, outputs 
and actions.  It also provides a model coverage 
statistic and history of the stimulation and 
decisions taken in execution. 

The standards are constantly evolving with 
new functionality and modifications to existing 
capability under change control.  The model 
and dynamic execution provide a means to 
carry out what-if analysis for changes to the 
standard that can identify knock-on effects and 
issues not readily apparent from the basic text.  
Any changes to the requirements are therefore 
easily identified within the model.

We advocate a requirements-based testing 
approach in which the testing of platforms is 
carried out against the governing standards 
and specifications.  The models have enabled 
us to develop a comprehensive set of 
meaningful interoperability test cases since 
they clearly identify all decision points and, 
therefore, where a test case should be 
produced to address a specific route through 
the transaction.  These test cases are 
traceable to both the source requirements, as 
captured within the requirements management 
database, and the specific UML diagram that 
describes that functionality.  Impact analysis of 
a test failure is therefore readily identified 
against the source requirement.

- Mark Williamson

Requirements Management & 
Model-Based Testing in Defence

      Mark Williamson, SyntheSys Tools and 
      Technologies Business Group Manager 
believes that “…the modelling approach 
reduces interoperability issues.  Together with 
requirements-based testing, it readily identifies 
differences between a platform implementation 
and the standard, enabling those differences 
to be subject to systematic management.” 

“

”
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Figure 1 - Modelling Applied to Tactical Data Links
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Daronmont Technologies has been 
active in the TDL environment for 
over 10 years, supporting many 
major companies such as TCG and 
Engility in Australia. 

One partnership which has grown over 
the last three years has been that with the 
Australian Defence Force who benefit 
from in-service Data Link Training 
Systems as provided by Daronmont. 

The Daronmont Link Training Suite 
(DLTS) is a powerful package specifically 
designed to provide effective and realistic 
Link training to combat system 
operators and data link managers. 

The products that currently form part of 
the suite include:

Daronmont Link 11 Training Suite 
(DLTS11)
Daronmont Link 16 Training Suite 
(DLTS16)
Teacher & Track Server

DLTS has been the Data Link training 
application of choice at the Royal 
Australian Navy (RAN) Maritime Warfare 
Training Centre and the Australian 
Defence Force TDL Authority (ADFTA) for 
a number of years. The ADFTA initiated 
the purchase of DLTS after recognising 
the broad range of benefits, including 
cost effectiveness, flexibility and ease of 
use.

Many users, including the Australian 
Defence Force, utilise DLTS as a 
complete, self-contained tool that 
simulates all TDL elements of a Link 11 
or Link 16 capable platform. Students can 
use their workstation as a procedural 
trainer, to learn the process involved in 
setting up and participating in a Link 11 
or 16 network, then move onto a 
classroom wide TDL network with other 
participants, and then across WAN to 
students at other defence agencies for 
Joint Training.

Daronmont Continues Training Support to the Australian Navy and TDL Authority

Simulated TDL Environment with Daronmont
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For Data Link Instructors, the DLTS comes with a fault 
injection application that allows Instructors to inject typical 
hardware and atmospheric effects into the DLTS nodes. 
This provides the students with the ability to analyse their 
system to determine the cause of the faults and discover 
how to rectify them. 

The Track Server provides the Instructor with the ability to 
create a virtual world of air, surface and land tracks, providing 
a common surveillance track load to all students in the training environment. 

The continued interest shown in DLTS has allowed for a wealth of new features to be incorporated into the latest 
release, as well as the potential extension into Link 22.  For further information on the DLTS product range or to 
request a 14-day trial version, contact info@synthesys.co.uk

"DLTS has been developed to improve the effectiveness 
of Link Operators so that they can maximise Data Link 
connectivity of Defence C2 systems."

DLTS Link 11 Training Suite 
DLTS11 provides Link 11 training to combat system 
operators and data link managers, including:

The ability for the users to set up HAGENUK 
Radio 
Data Terminal Set and Link Monitoring System 
allow for the setup of NCS and Picket nodes and the 
display of both CLEW and SLEW data
KG40 simulator that provides the student with 
an understanding of how the system responds to an 
incorrect crypto key
Combat Data System simulator providing 
Reporting Responsibility rules, track correlation, track 
management and track conflict handling
Distributed Interactive Simulation (DIS) input

DLTS Link 16 Training Suite 

DLTS16 provides Link 16 training to combat system 
operators and data link managers, including:

The ability for the user to edit load files and view 
time slot assignments
Starting the MIDS Terminal and MIDS Mini-Rack
Data Link Processor (DLP) and connection to 
the MIDS
Text-Based Voice Communications
Joint Range Extension Application Protocol 
(JREAP) Communications
View tracks on the Combat Data System Display
Digital Extraction Reduction Guide (DERG) 
Display

Teacher and Track Server

Multi-link training is also supported by providing students with the ability to configure forwarding 
nodes, allowing data to be transferred between DLTS11, DLTS16 and JREAP-A, -B, and -C networks.

9

HAGENUK Rx 1001 M / L11 - Radio 1 - Reciever

HAGENUK Ex 1010 / L11 - Radio 1 - Transmitter

Load File Time Slot Data

Link 11 Training Simulator - Teacher
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Unmanned Aerial Systems (UAS) are 
now routinely deployed in the 
battlespace and, with the annual 
spend forecast estimated to triple to 
$14 billion by 2024, there is no 
doubt that the scale and scope of 
their operations will increase 
commensurately.

At this stage of their development, air 
vehicles are generally controlled remotely 
by human operators (previously pilots) and 
the products of the on-board sensors are 
downloaded for interpretation.  Data 
exchange and management generally 
occurs in real time, and is facilitated by 
Data Links.  In the Tactical Data Link (TDL) 
community we rarely consider them, so this 
article offers a basic overview to answer the 
question “what are the data links that 
support UAS operations?”

To date, progress on UAS interoperability 
has been inhibited as many UAS in 
operation remain ‘stove-piped’, with 
proprietary designs of air vehicle, control 
station, and data links that have unique 
message formats and protocols.  A control 
station associated with one Unmanned 
Aerial Vehicle (UAV) cannot control another 
UAV, leading to duplication of cost and 
operational inflexibility.

To address the need for change for 
optimum operational capability, NATO 
conceived STANAG 4586, ‘Standard 
Interfaces of UAV Control System (UCS) for 
UAV Interoperability’.  The document 
defines the architecture of a UAS, as 
shown in Figure 1.  

Not all UAS have an architecture so easily 
described, but all have logical functions as 
shown.  The architecture describes two 
principal ‘components’: the ‘Air Component’ 
(the UAV itself) and the ‘Surface 
Component’ (the control station), although 
the latter reference to ‘surface’ can be 
misleading as it can be part of another 
mobile unit, including a manned aircraft.  
These components are further broken down 
into ‘elements’. 

The air component consists of the ‘Air 
Vehicle Element’, which is concerned with 
the control and operation of the air vehicle 
and generally remains the same from 
mission to mission, and the ‘Payload 
Element’ which may change from mission 
to mission. 

The surface component consists of the 
‘UCS Element’, which provides the 
functions to monitor and control the air 
vehicle and payload, and the ‘Launch and 

Recovery (L&R) Element’, which supports 
the take-off and landing, or alternatives.

The ‘Data Link Element’ provides the 
interface between the air and the surface 
components. 

STANAG 4586 states that the exchange of 
information with external C4I systems shall 
be in accordance with appropriate NATO 
Command, Control, and Communications 
Architecture.  Applicable standards for 
systems, communications, computers, and 
interfaces with other systems to support 
interoperability in NATO missions have 
been developed, and they apply to all 
Command and Control Information 
Systems that produce, use, or exchange 
information electronically.

Incorporated within STANAG 4586 is the 
requirement that newly developed UAS 
should utilise a data link that is compliant 
with STANAG 7085 - ‘Interoperability Data 
Links for Imaging Systems’.  This STANAG 
defines interoperability standards for 
analogue links, point-to-point, and 
broadcast digital data links.  Command and 
control of the platform and sensors is 
considered as a secondary purpose.  

STANAG 7085 can handle many forms of 
data, including STANAG 7023 (NATO 
Primary Image Format), STANAG 4545 
(NATO Secondary Image Format), and 
STANAG 4607 (NATO Ground Moving 
Target Indicator (GMTI)) format.

Different profiles for the implementation of 
STANAG 7085 are possible, the United 
States’ Common Data Link (CDL) being 
one of them.

  

CDL consists of two independent, 
uni-directional, point-to-point data links 
operating concurrently to provide full duplex 
communications between a control station 
and a single UAV.  The control station 
up-link is referred to as the Command Link 
and is used to control the UAV position, 
attitude, and movement, and to control the 
operation of on-board payload equipment.  
The UAV to control station down-link is 
referred to as the Return Link and is used 
to provide output data and status informa-
tion from on-board payload equipment, 
together with UAV navigation and status 
information.  A voice channel is also 
available for Air Traffic Control (ATC) 
purposes and for audio communications 
with piloted air vehicles.  Data on CDL may 
be encrypted for data security, encoded for 
error detection and correction, interleaved 
to reduce signal structure, or spectrum 
spread to resist interference and jamming.  

For military systems, UAVs must have a 
secondary, back-up data link.  Derived from 
another NATO initiative, the Interoperable 
Command and Control data Link (IC2DL), 
specified in STANAG 4660, was developed 
for this purpose.  The STANAG addresses 
vehicle and payload functions, provides a 
voice capability for communications with 
ATC and a limited capability for downlink of 
payload data.

Future evolutions of CDL are intended to 
include the development of a multi-access 
network capability that involves the 
aggregation of video data streams and 
other ISR traffic from several sources.

- Bryan Haynes

Achieving Unmanned Aerial Systems (UAS) Interoperability

Unmanned Aerial System

UAV Air Component
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Air Data 
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L&R Element External C4I 
Systems

Data 
Link 
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Payload Element

Figure 1 - The Anatomy of a UAS
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                 Let's face it, trials are
                 expensive.  Whilst rig to rig
                 trials using land-based test 
sites over a secure wide area network 
are 70 times less expensive than live 
trials, it is still imperative to attain 
value for money and to maximise the 
benefit to the warfighter (or more 
precisely the force).

Oddly as it may seem, the majority of 
steps to maximise the benefits of trial 
participation take place before you even 
start the trial.  I have three tips in this 
bracket for you; there are other practical 
steps you can take both during and after 
the trial, but perhaps they can be for 
another article.  These tips are simple 
actions that are all too often neglected in 
my experience, and as the saying goes, 
it’s not rocket science!

So the first tip is to remember a simple 
equation, input=output, or to put it 
another way, you only get out what you 
put in.  You must ensure your platform 
objectives are clearly stated to focus your 
participation and maximise the benefits 
you can realise.  Ensure relevant 
stakeholders have input to the objectives. 
This could (or perhaps should) be from 
both the operator community as well as 
the engineering community.  Provide 
sufficient detail to allow the author of the 
trial documentation to satisfy your 
objectives.

Second tip - another thing to remember 
is "review, review and review again".  
Generally, trial documents will be 
provided well ahead of the trial, such as 
plans, specifications, scripts etc.  
I cannot emphasise enough the 
importance of going through these 
documents carefully, once again ensuring 
relevant stakeholders are involved in the 
review process.  Don't just look for 
mistakes, think about whether there is 

anything missing.  I would also 
recommend formalising the review 
output; it doesn't need to be complicated 
but you need to ensure the person 
actioning your review comments can 
resolve them to your satisfaction.  

So make it as easy for them as possible, 
be clear on where the issue is, why it is 
an issue, and propose how to resolve the 
issue.  Provide contact details so that 
clarification can be sought should the 
author need it, and when the updated 
documents are provided back to you, 
make sure all of your comments have 
been addressed adequately. 

My last tip is to make sure you know how 
to carry out the test steps -  practice 
makes perfect.  I would suggest this 
practice is carried out as part of the 
review process, to allow for modifications 
to the trial documentation, if necessary.  
Too many times I have been supporting a 
trial and the platform operators have tried 
to action a step and nothing has 
happened or an incorrect response has 
been generated.  

One of the challenges of multi-platform 
trials (and multi-national, potentially) is 
the level of detail.  There is no way a test 
author can know the key sequences 
required by all participating platforms to 
carry out a required action.  The author 
therefore has to produce generic detail 
that then requires the platform operators 
to interpret into platform specific key 
sequences.  In a rig environment there is 
usually a TDL test tool, such as the UK 
Multi-Link Test Facility, at various 
platform sites in the UK.  These test tools 
generally enable a scenario to be quickly 
developed to replicate the trial steps, and 
the key sequences can be perfected to 
ensure the correct generation of the 
required / expected TDL messages. 

There is nothing more satisfying on a trial 
than to be able to fulfil your involvement 
efficiently and correctly, and conversely, 
there is nothing more embarrassing than 
failing to achieve what is expected 
through lack of preparation!

So do your preparation and during the 
trial it should be plain sailing (forgive the 
pun for those of you in the maritime 
arena!), and I wish you happy testing!

SyntheSys Expert for this article

Principal Consultant, 
Mark Hudspeth has lived 
in Somerset since leaving 
the RAF in 1998, after 16 
years of service.  
He has been working with 
Tactical Data Links for 
much of his RAF and 
civilian career, with Link 11 
since 1984 and then Link 16 since 1996.  
He has primarily been involved in TDL testing 
since leaving the RAF, at various levels.  
He has carried out software system testing of 
a UK data link processor, including factory and 
site acceptance testing, and also been 
responsible for the development of a TDL test 
tool.  Since joining the SyntheSys team in 
2007 he has participated in a wide variety of 
rig to rig trials, both nationally and 
internationally.  He has provided support for 
these trials to the UK Sentry E-3D, Sea King 
Airborne Surveillance and Control (SKASaC), 
Type 45 Destroyer (and its predecessor the 
Type 42), Type 23 Frigate and Sentinel 
platforms, and also supported Sweden and 
their Airborne Surveillance and Control (ASC) 
890 platform.  Many of the trials have been 
international trials involving NATO and 
coalition nations, and he continues to provide 
support within the UK.

Do you have a question 
you would like to ask?

Contact tdltech@synthesys.co.uk
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Maximising the Potential of Rig to Rig Trial Involvement

Ask the TDL Expert

 What practical steps can we take to ensure we make the most
  out of our platform participation in a rig to rig trial?Q:



Visit: www.synthesys-systems-engineering.co.uk
Contact: info@synthesys.co.uk
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Today’s interoperability challenge for many 
platform project managers, requirement 
managers, engineers and operators is 
demanding and complex.

Our clients come to SyntheSys because we 
enable them to solve common testing 
challenges in a cost effective way.  

We apply quality systems engineering 
processes, and our extensive experience, 
to establish evidence that platforms operate 
effectively which improves performance, 
functionality and interoperability. 

We offer flexible testing services which can 
be provided either individually or as an 
end-to-end package; our independent 
services are tailored to your requirements.

The SyntheSys
Flexible Interoperability
Testing Services

SyntheSys
S Y S T E M S  E N G I N E E R I N G

Increasing the Value of
Interoperability Management

Online Event 
Thursday 12th May 2016, 15:00 BST

Join the Webinar

Visit: www.tdl-technology.com
for more details & to register

Requirements 
Baseline 

Verification

Test
Plans

Test
Management

Test
Conduct

Test
Environment

Test
Witness

Test Analysis
& Reporting

SME
Support
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Increasing the Value of Testing
Improve Interoperability with Reduced Costs

If only TDL Systems were as 
wonderful as mobile phones!  

It’s no secret that the mobile phone industry has 
seen huge growth and development in a relatively 
short timeframe.  With advanced features paving 
the way forward in both domestic and commercial 
environments, we have seen mobile phones go 
from a luxury to an everyday item. 

Part of the mobile phone industry’s success is due 
to the fact that it follows established systems 
engineering principles.  So let’s take a closer look 
at it, specifically, from a software and hardware 
interface perspective, why is it so good? 

 Even the most primitive devices support 
real-time exchange of voice across the 
world 

 Real-time exchange of data 
 Multi-functional capability in terms of  

 navigation, environmental sensors and body 
sensors 

 They are adaptable and reliable
 Relatively low cost
 And the big one here for our industry  

 … they are interoperable 

So what is it about the mobile phone industry that 
enables it to be so successful?  Most importantly, 
the 3rd Generation Partnership Project (3GPP)  
which is a collaboration between groups of 
telecommunications associations globally, whose 
initial development of standards for the 3rd 
generation mobile phone systems, but now 
includes development and maintenance of 2G & 
4G standards.  3GPP follows a 4-stage model 
which focuses on users, definition of the systems 
architecture and the implementation of the 
architecture by specifying protocols and the 
definition of tests.
 
What is clear is that the 3GPP approach follows 
established systems engineering principles as 
denoted by the ‘V’ diagram.

Although there are distinct parallels between the 
mobile phone industry and the TDL industry, one 
area where the two industries diverge is in testing, 
in which the mobile phone industry is more 
rigorous.

 Design is tested at all stages of development
 Hardware and software are tested in parallel 
 There is full testing of the complete phone 

system against requirements specification
 A comprehensive range of formal tests are 

applied and they are used as a basis for 
approval and market release.  Deployment 
only occurs when approval is achieved

The rigorous, formal tests include conformance 
testing, interoperability testing, scenario testing 
and audio checks to name a few.  All of which must 
be repeatable, regardless of test organisation and 
equipment - this is achieved by using standard test 

cases, of which there are hundreds of pre-defined 
test cases prepared under the auspices of 
governing bodies.
 
Let’s now further consider how the world of TDLs 
differs from the mobile phone industry.

We have to ask, do defence acquisition processes 
encourage full engagement with the testing part of 
the lifecycle?  Moreover are validation activities 
given the required priority in a System-of-Systems 
(SoS) context?

Although conventional defence systems acquisition 
processes often include regular progress and 
design reviews, there is often very little real 
engagement until ‘Acceptance Tests’ and even the 
acceptance tests and criteria are often prepared by 
the manufacturing organisation.  Lack of 
engagement with validation / testing activities 
means that defects become too expensive to 
rectify.  Usually, there is no single SoS engineering 
contractor to control the whole process, so the 
defence acquisition authorities must be responsible 
for all other stages of the ‘V’.

There are methods and technologies to support the 
left side of the ‘V’ - these include MODAF, DODAF, 
etc.  However, there are few methods and 
technologies for the right side of the SoS ‘V’ and 
this issue is not limited to defence acquisition. 

Because acquisition authorities do not fully engage 
with the SoS validation / testing process, they do 
not become aware of defects until very late in the 
acquisition process, when they are too expensive 
to rectify.  Consequently, they have to be overcome 
by expensive ‘get well’ programmes, Standard 
Operation Procedures (SOPs), or just ‘lived with’.

In conclusion, in the TDL community we can 
reduce risk and increase affordability by learning 
from other successful sectors such as the mobile 
phone industry. 

- John S Hartas

Rigorous development of 
specifications:

Modelling to ensure 
complete, consistent, 
correct

Development of standard 
test cases:

Models can be used as 
a basis for test cases

Make test cases open:

Help manufacturers 
know what they need 
to do; this reduces risk

Development test 
evidence contributes 
to SoS-test; this increases 
affordability

User 
Requirements

Acceptance
Tests

System 
Requirements

System 
Tests

Architectural 
Requirements

Integration
Tests

Subsystem 
Requirements

Subsystem 
Tests

Implement

Validation

Validation

ValidationVerification
What can be done to 
reduce risk and increase 
affordability?



Download your FREE Guide

The Tactical Data Links (TDL) Reference Guide provides an easy access to 
data tables, figures and diagrams drawn from SyntheSys’ TDL training 
manuals.  The Guide covers JTIDS/MIDS Link 16, Link 11A, 
Variable Message Format and Combat Net Radio.  

An invaluable tool for those who need quick and easy access to 
a variety of TDL reference material including Initialisation Tables, 
Time Slot Packing Levels and Access Modes.

Tactical Data Link 
Reference Guide

Meet Us At
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2-4 November 

4-7 April

16 March DPRTE 2016

19th NTDLS

IDLS 2016

Motorpoint Arena,
Cardiff

Calpe, Spain

Maastricht, 
The Netherlands

This year’s theme is ‘enhancing the operational 
effectiveness of Multi-Link capabilities’

‘TDL - Developing Interoperability’

18-21 July INCOSE IS2016 Edinburgh, UK
26th Annual International Symposium of 
the International Council On Systems 
Engineering (INCOSE)

The UK’s Leading Defence Procurement
Event

Date Event Location Further Information 

Download a copy from: http://www.synthesystraining.co.uk/docs.html



Want to Read More?....
It’s easy to keep up to date with industry news & events, useful resources 

and SyntheSys company news.
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Follow us
on LinkedIn

Find us
on facebook

Subscribe
to our blog

Visit our
website

+44(0)1947 821464

We are ready to embark on our 2016 Data Link Manager/
Interface Control Officer Training Programme.

SyntheSys
November 13, 2015 

SYNTHNEWS BLOGSPOT.COM | BY SARAH THOMAS

SyntheSys News: SyntheSys Data Link 
Manager/Interface Control Officer Training Programme 
2016

Recent Updates

SyntheSys Systems Engineers Ltd http://bit.ly/1HWUxDg

SyntheSys MIDS/Link 16 & 22 Training Course dates extended
Due to high demand we have been requested to provide
further MIDS/Link 16 training  courses in January 2016, at 
Branston Hall Hotel, near Lincoln, UK.  The course will take place
11th to 13th January (lunchtime) for the MIDS/Link 16 course......

TDL Technology Lands!

SyntheSys is delighted to announce 
     the launch of TDL Technology magazine -
        one of the first of its kind for the Tactical
           Data Link (TDL) industry. 
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Training Schedule 2016

April 19 & 20   Link 22
May 9-12    Link 16 Network Management & Design
July 6 & 7    Combat Net Radio (CNR)
August 1-5   Systems Engineering
September 20-22  JTIDS/MIDS Link 16
October 4 & 5   Link 22
November 15-17  Introduction to Variable Message Format (VMF)

All the above courses will be held at Branston Hall Hotel, Lincoln, UK.

We take a flexible approach to delivering our training.  All of our 
courses can be held at customer premises globally as required.  
We tailor our training according to customers’ needs and abilities.

Access to Unrivalled
Training Tools

Expert 
Trainers

Custom Training
Available

5% Discount for
Military ID Card
Holders

DLM / ICO Link 11, 
16, & 22

VMF & 
Combat 
Net Radio

JREAP SIMPLE
(STANAG 5602)

Tactical Data Links & Related Training




