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SUMMARY 

Telecom Australia plans to introduce in 1980 a 
network known as a Digital Data Network (DDN). 
planned DDN, long haul transmission using data 
standard FDM group band circuit will be used. 

new data communications 
In the early stages of 

modems operating over a 
the 

Little is known of the characteristics of data transmission over group band 
circuits, and as a consequence, how these will affect operation of the 
proposed DDN. To investigate some of these aspects, the Research Laboratories 
of Telecom Australia has established a model synchronous data network. 
Instrumentation has been devised to automatically measure and record the 
key data transmission parameters associated with the model network. 

This report gives a brief overview of the model network, and briefly 
describes the measurements performed on the network. Detailed circuits 
diagrams of the instrumentation used for controlling, measuring, and 
recording the measurements are included in the report, but descriptions of 
circuit operation are not given. Results of measurements are not included 
in this report. 

7253 



(a) 

CONTENTS 

Page 

1. 

2. 

3. 

4. 

INTRODUCTION 

MODEL NETWORK CONFIGURATION 

MEASUREMENT SETUP 

MEASUREMENT PERFORMED 

4.1 Bit Errors 
4.2 Error Seconds 
4.3 Breaks 
4.4 Slips 

FINAL REMARKS 

ACKNOWLEDGEMENT 

REFERENCES 

J. 

l 

2 

2 

2 
2 
2 
2 

2 

6. 3 

3 

Fig. l 
Fig. 2 
Fig. 3 

Actual Network Configuration 
Equivalent Network Configuration 
Functional Block Diagram 

Circuit Diagrams 

1. Line Break Interval Counter 
2. Pseudo Random Generators 
3. Multiplex & Control (1) 
4" Multiplex & Control (2) 
5. Phase Comparator, Buffer & Error Detector 
6. Address Generator 
7, Multiplex 2/3 
8. Digital Clock 
9. Punch Sequence Generator 
10. Error Distribution Counter 
11. Event Pulse Generator 



1 

RESEARCH LABORATORIES - REPORT 7253 

INSTRUMENTATION ASSOCIATED WITH MEASUREMENTS ON AN 
EXPERIMENTAL SYNCHRONOUS DIGITAL DATA NETWORK 

1. INTRODUCTION 

Telecom Australia plans to introduce in 1980 a new data communications 
network known as a Digital Data Network (DDN). The network will initially 
be designed to support leased line data services. Long haul data trans 
mission between network centres will be over the existing FDM network, at 
rates of 64 kbit/s, 72 kbit/s or multiples thereof. The 64 kbit/s data 
stream will be the basic building block of the DDN. For long haul trans 
mission at 64 kbit/s, data modems operating over a standard group circuit 
will be used. 

Little is known of the characteristics of data transmission over group 
band circuits, and as a consequence, how these will affect operation of 
the proposed DDN. To investigate some of these aspects, the Research 
Department has established a model synchronous data network. Instru 
mentation has been devised to automatically measure and record the key 
parameters associated with the model network. 

'I'hf s report gives a brief overview of the model network and the instrument 
ation used for controlling, measuring and recording all the a.periodical 
parameters (errors, breaks, slips). Detailed circuit diagrams are in 
cluded in the report, but no description is given of circuit operation. A 
block diagram of the measurement setup is given, and this can be relatea. 
to the circuit diagrams if necessary. 

;I'he periodical parameters of the model network (clock phase character 
istics), are measured, analysed and recorded via microprocessor controlle& 
instrumentation. Descriptions of the hardware and software associated 
with the microprocessor are the subject of a separate Research Laboratories 
Report (Ref. 1). 

This report does not contain results of any measur-ement.s described in this 
report. However, some results of measurements are analysed in Ref. 2. 

2. MODEL NETWORK CONFIGURATION 

The model network has been configured as a three node master-slave network. 
Long haul group band circuits have been provided to various capital cities 
and are looped back at the distant location to enable testing of all 
~ircuits at one central location. Only one way transmission has been 
provided between nodes. Network configuration is shown in Figs. 1 and 2. 
Where possible, each interstate link consisted of a single transmission 
medium (either radio or co-axial cable) to enable better characterization 
of the network. 

The model network was initially designed to operate at 48 kbit/s using 
N.E.C. data modems and associated V.S.B. equipment. The majority of 
testing was performed at this speed. Subsequently the hardware was modi 
fied to allow operation at 72 kbit/s, using data modems compatible with 
CCITT Recommendation V.36. 
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3 • MEASUREMENT SETUP 

A master clock at node 1 provides the source of timing ;for the ;model 
network. A slave clock (hereafter called nodal clock} at each of nodes 2 
and 3 is synchronised to the master clock via timing derived from the 
receive modem at those nodes. At node 3 timing is derived from the modem 
receiver incoming from node 1. Should the incoming signal to a node fail, 
the nodal clocks will maintain accurate timing information. 

At node 1, two pseudo random sequence generators driven by the master 
clock, provide test sequences that are each sent to nodes 2 and 3. At 
node 2, the synchronised nodal clock drives a third pseudo random sequence 
generator providing a test sequence that is sent to node 3. At node 3, 
incoming from node 2, a± 4 bit elastic memory is included to allow for 
any phase differences between the paths from nodes 1 to 3, and from 1 to 3 
via 2. 

4. MEASUREMENTS PERFORMED 

4.1 Bit Errors 
The number of bit errors (maximum 998) for each 20 second period for each 
node was measured and recorded. 

4.2 Error Seconds 
The number of error-seconds occurring within the same 20 second period as 
above for each node was measured and recorded. 

4.3 Breaks 
The start time, finish time, and duration of any interruptions or "breaks" 
in the received signal for each node was measured and recorded. In the 
tests using 48 kbit/s modems, the scrambler and descrambler in the modems 
were bypassed to assist in detection of very short breaks. These were 
detected by monitoring the line signal received by the modem, and looking 
for periods of nine or more consecutive zeros. (As the transmitter uses a 
511 bit pseudo random sequence, no more than 8 consecutive zeros should 
normally occur. In the tests using 72 kbit/s mo'dems, the modem supplied, 
carrier fail detector was used for break detection. 

In all tests a buffer was used to temporarily store up to 64 characters of 
break information, thus allowing recording of bursts of short breaks. 

4.4 Slips 
The time of occurrence of each elastic memory slip, together with unde~ or 
overflow information, was measured and recorded. 

All the above measurements were performed in real time. Results of measure 
ments were punched onto paper tape together with periodic time of day 
information. The paper tapes were subsequently fed into the TACONET 
computer for detailed analysis. 

5. FINAL REMARKS 

Instrumentation devised to automatically measure and record the key para 
meters associated with a model DDN has been briefly described in this 
report. Over one year of virtually continuous recording has been achieved. 

7253 



3 

Some results of me~surements have been analysed, and these are described 
in Ref. 2. At the time of writing this report, the measurement program 
has been suspended. 

Experience gained in some areas of this project has assisted in the develop 
ment of a fully automated, microprocessor controlled data test, which will 
be the subject of a future report. 
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DISTANT LOCATION LOOPS 

ALL NODES IN CENTRAL LOCATION 

FIG.1. ACTUAL NETWORK CONFIGURATION 

ALL NODES REMOTE FROM EACH OTHER 

FIG. 2. EQUIVALENT NETWORK CONFIGURATION 
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