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| Evaluation'of the
" Anik-B Federal Government

Télecommunications Field Trial

 EXECUTIVE SUMMARY

The Anlk B Federal Government Telecommunlcatlons Fleld Trlal-
was a joint. undertaking by the Government Teleeommunleatlons.
Agency = (GTA) of the Department ‘of Communications - and CNCP .

- Telecommunications to evaluate the sultablllty of satellite.

communications to support internal government oommunloatlons and
the. dellvery of departmental programs to the publlo. i

In Addltlon to GTA, two other . government organizations:

‘participated, 1n the field trlal as potential users .of satellite

communication services; the Atmospherlc Environment Service (AES)
of the Department of the Environment, and the,:Canada Employment
and ~ ~ Immigration  Commission ~(CEIC),. ° The - communication

applications eneompassed by these organizations are typical of

the communloatlon requlrements of the government as a whole. GTA

.investigated the areas. of telephony, teleconferen01ng and tested
“the transfer of text between similar "and - dis-similar .word,
' processors, - The AES tested the fea31b111ty of ‘using satellite

facilities for the distribution of high resolution analogue’

‘facsimile information' while CEIC examined: the " delivery. of
~ documents using ‘digital facsimile, Both'  the AES ‘and CEIC.

investigated the use of satelllte communloatlons for interactive

_online data "enquiry, for remote -job entry (RJE) and for bulk
transfer of large volumes of data. SR

' In addition to the technical performance tests, the GTA.

" telephony * and teleconferencing experiments - and: the CEIC

interactive- online data communication experlments were - to
investigate the behavioural effects of  satellite transm1331on
delay on the participants. - ‘ o

, In1t1ally the partloipants believed  that the principal

'effort in the. trlal would go. into dry runs and final evaluation
"of the planned experlments. As it turned out, the initial phases
‘of the tridl were crippled by 1nnumerable technical problems
»encompa331ng both the SLIM-TDMA network and the SCPC facllltles.

»—AiX—
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Several major design changes were required to both famllles of
equipment, and some problems eluded resolution for the duration
of the trial, As a result, the available testing time was

severely curtailed for all applications; Many had to be reduced.

in scope, and two were effectively abandoned.,

Prior to undertaking the field trial, 'all of the network
© equipment had . been successfully tested in a development

environment, and much had been used in previous trials which were
technically less demanding. Possibly one of the most important: -

results of the trial was a better understanding of the
difficulties inherent in graduating from the laboratory to an
operational'environment.

The telephony and teleconferencing experiments conflrmed the
findings of other trials that the delays inherent in single hop
satellite communications have a minimal effect on the users.
When two satellite hops are used however, participants in both
experiments found that conversation became stilted and unnatural,

Both the analogue and digital facsimile experiments found

that the satellite network was capable of delivering images with
the same (or better) level of quality than could be achieved
using terrestrial facilities. The delivery of weather charts to
remote northern locations using a double satellite hop through
first the TDMA network then. an SCPC taill circuit yielded an
image quality inferior to that desired, but still superior to the
quality normally obtalned through the terrestrlal network

Apart from reliability problems, ‘the AES found the response
and error rate of the network to be comparable to terrestrial
facilities for interactive data use., These findings were shared
by CEIC under light line loading conditions., When several active

terminals shared a single channel, the effects of the controlling -

protocol were immediately apparent, The use of a simple
poll/acknowledge (ARQ) protocol resulted in excessive response
times for the network, even under moderate loading conditions.

Under heavy loading, the users found the response so slow that

the tests had to be terminated,

The use. of a more sophisticated 'group oriented! ARQ
protocol provided excellent performance under medium to moderate
loading conditions. On site measurements showed that the network
response remained inferior to the terrestrial equivalent;
however, this difference was too small to be - noticed by the
users, An alternate approach also tested, was the use of
‘protocol conversion within the network, to ~ transform  the

—
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preprietaryf ARQ protoeol:intO'a variation>ofAthe internationally"‘
accepted X.25., . The network performance for this- test was

‘noticeably inferior to the terrestrial facillty, but was Judged

to be suitable for use -as a backup or for serviee t°~.POintS

. service Wlth modest work loads.

‘The maehine to maehine~data:transfer\ ekperiments ‘were the
least successful part of the trial. 'CEIC attempted. to implement
a remote job entry (RJE) test from Bathurst to Ottawa. . For

reasons - that have yet to  be -determined, the  Bathurst TDMA . = -

terminal could not function ‘simultaneously with. Ottawa, Toronto -

~and. Montreal. Despite all best efforts only 10 minutes of

testlng tlme were realized. before expiry of . the satellite tlme.
The AES had’ planned to experlment w1th the transm1551on of
Unfortunately, the complexity of this task was underestlmated

prior to the end of the trial,

dlgltlzed photo-facsimile images between Downsview . and Ottawa."'

‘and' the required hardware and software  could not be prepared'"'

The most suceessful experiment in the data transfer category"-

was the 'remote bateh! test implemented by the AES. This

processing environment linking Malton and Dorval, and operating

‘under Hewlett-Packard's DS/1000-IV software, -It enabled users in
Malton to access data and software tools at the Dorval location-

as if they were local: users. The system used HDLC protocol
through the satellite network and provided -a‘level of response

-acceptable to the users. -

g o

~experiment 1nvolved the implementation . of - dlstrlbuted -
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Anlk-B Federal yernment

'Telecommunlcatlons Field Trial

- PART I - OVERVIEW _F THE FIELD TRIAL

1. INTRODUCTION

During . 1979-80, the Department of Communications made
capacity .on the 12/14. GHz portion of .the Anik-B satellite
available to a number of organizations for the specific purpose
of developing and testing new ' telecommunications - equipment and

"applications. Among - these projects was the SLIM-TDMA Pilot

Project in which. thé Department of - Communications and CNCP
Telecommunications jointly developed and tested a medium capacity
IDMA terminal, Toward the end of 1980, the décision was made -to
extend the availability of the Anik-B satellite to accommodate a
telecommunications field. trial using the communications equlpment
developed under the SLIM-TDMA Pllot Project.

The obJectlve of the“trlal was to evaluate the suitability
of satellite communication services to support both internal
government communications and the -‘delivery of departmental
programs to the public, It was designed to identify, and where

possible quantify, the properties of the satellite system which

dlrectly affect the end user or management of the network.

The‘< partlelpation was SOllOlted “from | users With
communication requirements typical of the government ‘as a whole.
The Government Telecommunications  Agency (GTA) identified

areas of telephony and teleconferen01ng. ‘The . Atmospheric
Environment Service -(AES) of the Department of the Environment,

and the Canada Employment: and TImmigration Commission (CEIC)

expressed a desire to test various applications pertinent to
their respective operations,  The ‘communications applications
encompassed by these organizations include interactive online
data, the transfer of bulk data, remote " job - ‘entry, -and the

transmission of digital and high~resolut10n,analogue facsimile{.

-1=

- potential. applications for TDMA satellite communications in the o
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This document reviews the objectives of the field trial, the

test procedures used to meet these objectives and the results of

each experiment. It is divided dinto  four parts, The' first,
contains an overview of the field ¢trial, dincluding its

background, objectives, the hardware on which it is based, and

the planned schedule. Parts 2, 3 and 4 describe the test
procedures and results for the three participating departments,
the Atmospheric Environment Service, the Canada Employment and
Immigration Commission and the Government Telecommunications

. Agency respectively.
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2 FIELD IRIA BACKGROUND '
2.1. M@_

* Anik-B, launched in December, 1978, is a. hybrid satellite. .

supportlng eommerclal 6/4GHZ -operation as . replacement for Anik-A, ;
and non-commercial - .applications in. the 14/12GHz - band _ The
14/12GHz capacity was leased on'a long term basis (two years with

" a three year extension optlon) by the Government of Canada Mto
provide - 14/12GHz- Telecommunication services to Her MaJesty for

experimental purposes", ﬁ;*_The Anik-B . Federal - Government
Telecommunication Field Trial is one. of the . communication
projects undertaken as. part of th1s program. s o

Communlcatlon on . the high frequency (14/12GHZ) bands uslng

‘“spot beam transm1551on ‘from the satellite can ~be achieved with
much  smaller, and. potentlally. less . oostly, ground segment.f

equipment. than communication on the ~'6/4GHz . band. Future

‘generations  of compact -ground ‘segment equipment w1ll make point

to. p01nt "TDMA satelllte communication an alternative that -offers

the " user - many ' advantages over. tradltlonal satelllte.land -

terrestrlal communloatlon teohnologles.

2_2_0veryieu of Communlcatlons ﬂardﬂare

The SLIM-TDMA network used a. Time Div1sion Multlple AccesS'_“‘“

(TDMA) terminal.. developed. for the Canadian Government by Miller

Communications Systems Ltd. of .Kanata. The terminal hwas'_ o

déesigned for use in corjunction with geostationary satellites, as

both a transmission and switching node  for synchronous dlg;tal'i

data. It provides - efficient. communications using a partial

‘satellite transponder and low aperture - earth . stations. . Figure
'I 1 .shows the functlonal block diagram of the TDMA termlnal

Interoonneotlon with terrestrlal termlnal ‘and oommunlcatlon

.equipment is prov1ded through three 1ndustry standard 1nterfaces,_- o
' RS-232C (for data rates up to-32k- blts per . ‘second), ~CCITT Vi35 "~ ..
(for rates from 56k to 168k bits per sécond), and CCITT G.703
(for T1 carrier -at 1.544M-bits per second): The field .trial used:

the two lower _speed interfaces for data .and digitized analogue -

transmissions respectlvely. No T1 . carrier . applloatlons were .

used. The total throughput capaclty of the ’terminal.‘ls
approx1mately 3 ™ blts per second o
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Figure l;l_- TDMA Terminal Fugetional Block Diagram’,

The network is synchronized by a Master  terminal which

derives dits timing from the CNCP~Infodat national clock, and

establishes a system frame rate of 50Hz. Fach terminal in- the
network transmits dits data burst during a specified time slot
within the frame, that is assigned periodically by the network
manager. The structure of an individual frame and the data
bursts it encompasses is 1llustrated in Figure I, 2

The 14GHZ uplink = carrier  requires - a bandwidth of
approximately 2.5MHz, and about 1.5 watts of transponder power.v
Since the TDMA signals require such a small portion of satellite
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bandwidth and power, the transponder is  frequency. shared 'w1th
other users, Allocations have been made for a 30MHz TV carrler»
centered 22MHz - below the TDMA, and ‘several Single Channel ‘per
.“Carrier (SCPC) slots .beginning 8MHz above the TDMA. The overall
frequency plan is illustrated as Figure I.3. In add1t10n to
TDMA -allocation, . the field trial also used. two of the SCPC

“channels.

20 ms

Y

‘the
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. “REF : DATA
" BURST . . BURST

' © DATA ' DATA
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The Anik-B satellite 12 GHz down-link comprises four Spot :

beams which divide Canada into - east (E), center-east (CE),

- center-west (CW), and west (W) reception zones as illustrated in:

Figure I.4, Four 14/12GHz transponders support six 72MHz

communication channels controlled by onboard switching.  This.

switching directs up-link signals on "channels 1, 3 and 5 to
corresponding down-1links covering the W and/or CW zones.
Similarly, signals received by the satellite on channels. 2, 4,
and 6 can be beamed into the E and/or CE zones. The GTA
sponsored Federal Government Field Trial used only one channel,

therefore restricting access to points in the E and CE zones.: A

functional block diagram of the 14/12GHZ Anik-B repeater ‘system
. 1s shown as Flgure I.5. :

——— e T T TN T
/ | \ P “x
. ZL' . \ e T
\\l | X' \ ‘ S \\k‘
‘ - -_"___1____ ——— \ : -——
Z e N\ AN N

SPACECRAFT RECEIVE COVERAGE AREA N\ :

{B/T = 1 dB/K, SED = -86 dBY/m’)

SPACECRAFT TRANSMIT COVERAGE AREASA
(eirp = 45,5 dBY)

Figure ;,ﬁ_- Anik?E,Sateilite Coverage Areas
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2,3_Netmor Configurat;on

‘The: conflguratlon used for the fleld trlal is! 1llustrated 1n;“w
block form in Figure I.6. Bathurst, Toronto,_ ‘Montreal, - and .
Ottawa were inter-connected by the TDMA network. - All locations

-except Bathurst recelved their tlmlng from “the = CNCP national
“clock. . The Bathurst “terminal operated from an internal olock, _
-.using. closed—loop mode to 1ook onto the. frame tlmlng. ~The - “TDMA.
- network was controlled by .a - central: computer system at ‘CNCP-
-~headquarters in Toronto. Network management: ‘consoles = -were .
B located at CNCP in Toronto and GTA in 0ttawa. ce o

The network 1ncluded two SCPC channels whlch could be uSed~"

_’in isolation, or _in a double-hop .configuration with the TDMA
- portion of - the network - 8CPC channel ' connected ' the .- CEIC
- Canada Employment. Center in Newmarket, Ontario to the CEIC Vanier

Data Center in Vanier, Ontarlo.- The other, linked - the: AES Ice:
Forecast . Central - im Ottawa . to the weather office.in Frobisher

 :Bay.

ANTENNA™:

1P MUX CTWTA'S swntHEs COUPLERS HORNS . -
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2.4 Test Categories

The field trial encompassed three main categories of

communication; voice, data, and facsimile. Each .of these, in

turn, was divided into subsets of unique user or transmission. .

requirements,

The audio portion of the'field trial demonstrated the use of

satellite communication in telephony and teleconferencing. Tests

were designed to. demonstrate the ease with which a satellite  ~

network can be reconfigured. They demonstrated the psychological
effects on system users of communication properties such as round

trip delay, echo, and channel ' transfer characteristics. Voice .

experiments were conducted and controlled by GTA, CEIC

-8~
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partlclpated in telephony and teleconferenelng experlments,, and

AES in -the telephony trials. - The data communication trial -
ﬂpexamined both machine—machlne and . man—machlne communleatlon.;_i

The SLIM satelllte facmlitles were also. used to: supplement RS
or temporarlly .replace existing -terrestrial:@ services.  AES
planned to - use the network to. transfer digitized photofax from .
. the Satellite Data Lab in Downsview to Ice Central in Ottawa.:~ AT
. second appllcatlon exchanged remote batch data between Malton’ and
‘the Quebec Forecast Center in’ Dorval.f The' evaluatlon focused 'on
system = availability and channel performance. ~AES. . also .-
‘implemented. an interactive inquiry capability giving. the Quebec -
Region - SSD -terminals access to the Downsv1ew Computlng Center_»-;
- through the trlal network : : : o

. ,; CEIC. - reeonflgured - a f portlon ,of 1ts onllne. Toronto‘l; S
;]Metropolltan Order Processing System (MOPS):to use both SLIM-TDMA . .

and SCPC satellite: facilities., It compared the performance of

L-alternate ‘protocols in the .onlihe: env1ronment. "~ ‘The -Commission
also. attempted to evaluate the satellite facilities in an RJE
. ‘environment wherein bulk data and processed output were to be
g-exchanged daily between Ottawa and Bathurst. . -

‘ GTA partlclpated in the data communlcatlon‘ trlals Wfto.
‘_investlgate delay effeets on file transfers between communlcatlng
N word processors., :

The - third form of eommunication'to'uée the trial‘facilities”

was the transmission of documents using facsimile. AES.used both

" SCPC and: TDMA facilities to transfer high- resolution weather maps
* between. the Canadian Meteorological Center (CMC) in Montreal, and
Frobisher -Bay, - and between Ice Central in-Ottawa and Frobisher
- Bay. . The quality of transmission and: ability of the existing

facsimile equipment to handshake = and maintain .a- conneotion

'through the satelllte ehannel were tested, .

CEIC planned toiuse the'trlal fa01lltlee between Toronto and

Ottawa, and Ottawa and Bathurst - N.B.: to  demonstrate similar .

capabilities, . using digital facsimile machines operating at 4800

- bits per second. However, only the Ottawa to Toronto portlon of
_‘thls applloation oould be 1mplemented.‘ L s
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Co Anlki-'-B,iField}_‘Trial" Evaluation =

PART IT ES , APPLICATIONS :

- J_ INTRODUCTION

Under the SLIM—TDMA Fleld Tr1a1 the Atmospherlc Env1ronment -

-.gServ1ce 1nvest1gated four potentlal appllcatlons of satelllte.::{iv~1::
'npcommunloatlons. - : . ‘

. '{1}"dThe transmiss1on of high resolutmon facsimile 1mages in the;.ffv~ﬁ'

- form ~ of weather charts, Tests included . single - hop
transmission - through ‘both . the - SLIM-TDMA network and: SCPC*
- facilities, and ‘double. hop transm1ss1ons through both " the .

- TDMA network‘ and - a satellite .SCPC tail eircuit, Emphas1s 5fi

© was placed: on ‘the dellvery of weather Jnformatlon to remote
areas'-' . . _ _

\;{éyf:Remote BatchG‘data‘"coﬁmnniéatlons&'encompaesed‘"prellﬁinary”jl"f.»
) testing’  of “the Hewlett Packard .- d1str1buted proces51ngjv B

3 software 1n a satelllte communlcatlon env1ronment,«\,

‘f,v{3} The - transmission’ satelllte photographs as bulk data

" rather than the photo—facs1m11e technlques normally used
' Wlthln the Department'° : .

{4} The prov1s1on of a d1al—up channel through the Satelllte '

) network to support»u 'light - use' onllne data enqulry'
iaotivities.f» LRl I e RIS :

"The followlng paragraphs review the evaluatlon plan andy ~

v.“trlal objectives for ' each appllcatlon and present the ‘test
~ results. . o . . : L '

'a M@_ FACSIMILE

: ‘2_1_Oyerv1ew

The Weatherfax Network is a natlon wlde analogue faGS1m11e.
network - for the * distribution of weather ‘data and prognOSes in

. ¢chart form,. Collectlvely referred to 'Clrcult 1801°', the.;_

fl'network serves approximately 140 dlfferent users’ through 1ts flve :

. component” circuits. -Each station on & given circuit receives all =
~.charts transmitted on that circuit, . Transmission is conducted in .
“accordance with 'a - published - schedule "allowing the .users -to = .

11
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receive only those .charts that they require, If a partlcular ' 
chart is not required, the user. 51mply turns off hlS recelver.A;,'

) Three main types of charts are carried on the network. The.34
majority are of national interest, produced and distributed to:

all stations from the Canadian Meteorologilcal Center in Dorval,

Quebec, Others are local and regional charts produced by the

Regional Weather Centers.and transmitted only to those stations

which have similar geographic and meteorological interests. The

‘third . type contains international information that is received
from the United States Weather Service and simultaneously

distributed to all stations on the network. Of an average of 116
charts received daily by each statlon, the average user requires

only 70 80.

Two main objeotiVeS'Were addressed ﬁnder‘*the field trial.

The first was to demonstrate the ability of ~TDMA and SCPC
- satellite communications to carry weather charts in analogue form.
whlle providing an image quality equal to, or better than, that'
normally achieved through the existing terrestrial network. The
second = .was. to demonstrate the ability of SCPC satellite

communications to send and receive weather charts to the Canadian

north where conventional service is often unreliable and low lookr '

angles make satellite oommunlcatlon dlfflcult.

. Four separate p01nts of service were used in the trialj the
Frobisher Bay weather office (YFB), the Ontario Weather Center ~

(OWC) in Malton, Ice Forecast Central (ACIF) in Ottawa, and the
Canadian Meteorological Center (CMC) in Montreal. Frobisher ‘Bay
was linked to the SLIM-TDMA network through an dedicated SCPC
satellite circuit between Frobisher Bay and Shirley's Bay. Local

loops provided the final connection between Shirley's Bay and the

Ottawa node of the SLIM-TDMA network. The Ontario Weather

Center, Ice - Forecast Central and the Canadian Meteorologioal'
Center were connected through local loops to the Toronto, Ottawa

and Montreal nodes of the TDMA network respectively.

2.2 Test Procedure

Three basic combinations of service were evaluated;

{1} The transmission of pure analogue facsimile signals over
dedicated . SCPC facilities. These' tests included the
transmission of weather charts in both  directions between
Frobisher Bay and Ice Forecast Central in Ottawa.

—-12-

o




Anik-B Field Trial Evaluation

- {2} The transmlsslon ‘of charts through the TDMA . network
g facllltles after first dlgltlZlng the analogue signal. . This.
test transmitted operational charts - from- the  Canadlan -
'Meteorologlcal Center in Dorval to the Ontario Weather -

Centenvln Malton.

{3} The transmission from an 'on-net! to,an:'off—netl.location'
~ uslng both the TDMA' and SCPC facilities in tandem. . For this .

‘serles of tests, charts were transmitted from the Canadian

Meteorological Center,. through the. TDMA network. to the :H
" Ottawa node. From there,. they contlnued through the SCPC

facility to Frobisher Bay.

‘A fuhctional dlagram of the various. test;confignrations'is shown -

as Flgure II.7. The test plan called for. the. transmlsS1on of

_dally test” charts, supplemented by as many operatlonal charts as_">
‘possible.  Each transmission was to be evaluated uslng normal3“;

operatlonal criteria.»

Insofar as possible, it was planned to use the communication - .
facilities of the trial network to supplement normal operatlons_“
by overlaying existing communication links, -This would permit
the satellite network to be tested in an operational env1ronmentv
‘without Jeopardizing normal operations and would also . provide 'a
convenlent basis for. comparlson of the quallty of transmission.

In the TDMA portion’ of the_network, the initial plans also

called for the forward error correction to be  enabled and

"disabled for selécted periods throughout the trial to determine . . -

whether transmissilon errors . had any significant effect‘on the

- quallty of the received images. Technlcal and logistic . problems
wilthin CNCP resulted in little use of forward error correction:’

durlng the trial and no speclflc tests of 1ts effect on facslmlle
image ‘quality could be conducted.= ' RS -

2.3 Results

The 'fipst'_step '1n “the evaluatlon was boldeternine‘the'

ability . of . the Alden Facsimile - equlpment to establish and
maintain an integral connection in‘' each desired circuit
configuration, Once. this - had been successfully demonstrated
performance was measured by evaluation of standard test charts,

using the same. procedures as for operational charts." -‘The Alden
scanners are equlpped with a built-in loopback capab;llty that”
enabled the CMC to monitor  the quality of ' all  of = its

transmlsslons on an ong01ng basis. : -

L =13-
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Since the TDMA portion of the network was designed for
digital information, the analogue facsimile signal had to be
digitized prilor to transmission, -then converted back to analogue

.form before being passed to the remote receiver. The accuracy of

this process depends on the conversion process as well as errors .

introduced by the TDMA network. On the basis of experiments
conducted during the pre-trial phase of the project to determine
the optimal transmission bit 'rate for a performance~bandwidth
trade off, the data rate for the CODECs for this application was
increased .to 56k bits per second from the 32k bits per second
used for the other applications.

The facsimile tests were possibly the most successful and
productive of the field trial. The transfer of charts between
Ice Forecast Central and Frobisher was operational in early dJuly.
The TDMA portion of the experiment was - operational by
mid-October. The experimental results for eaoh sub applloatlon
are detailed in the following paragraphs.

SCPC Between ;gg Forecast Central and Frobisher Bay

The exlstlng facsimile service to Frobisher Bay - 1is
“implemented through the Outwats tariff offering of the TCTS.
The service is simple to use, but performance is marginally
acceptable, On the average 37% of all charts transmitted are
Judged to be of unacceptable quality., The transmission schedule
is very rigid and false transmission starts frequently cause
delays that result in lost or missed charts.

The SCPC facilities used for this portion of the network are
illustrated in Figure II,2, Following an initial shake~down
period, the SCPC link between Ice Forecast Central and Frobisher
Bay functioned well., On several occasions ghosting appeared on
the received images, but minor equipment adjustments usually

eliminated the problem. In mid-November, operational:

requirements of Telesat necessitated the reassignment of the
satellite frequencies used by -the trial network. Technical
problems associated ' with ‘this change resulted in serious
degradation in the quality of service which persisted with minor
exceptions until the end of the trial.

When the trial facilities  were opebatibnal, the overall
service- and quality of .transmission far exceeded the average
performance of the Outwats alternative. The staff at Frobisher
rated the quality of received charts as 'generally excellent at
120 RPM and good at 2U4ORPM' transmission speeds, and that

1l
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’._5reeept10n of charts .from Ice Forecast Central Was”generaliy T
4,'conslstent and w1thout 1nterruptlon.' Of all charts received at_“:
~Frobisher - Bay, - approx1mately 72% were rated as 'good' -or 'very.

good'., Figure I, 3 ‘summarizes the relative numbers of. :'good'

- 'poor!' and 'mlsslng' charts received at Frobisher Bay. from Ice
1‘Forecast Central during the trial period.  The ' deterioration .in

the level of service during the last three months of .the trial is

.'velearly.evident‘from the histogram of ‘'missing' charts. For

"comparison of the performance of the trial network to existing
- ‘terrestrial facilities, evaluation results are also provided for
. the six week period 1mmed1ately follow1ng the fleld trial

. Slmllar evaluatlon results for ‘the transmlsslon of ‘charts:
.from Frobisher.. Bay to Ice Forecast Central - -are presented in
'Flgure TII.4. The Froblsher Bay to Ottawa trafflc averaged two
charts per ‘day  in- each direction. Good performanee- was
~experienced during the early" periods- of the tr1al ‘but -degraded
,slgnlflcantly during.. the - last three months. ~ No charts were

successfully transmitted during December._‘,u

When the facllltles were operatlonal the quallty of charts -
hrecelved at Ice Forecast Central . were conslstently Judged as
'acceptable' or better. Overall, 49% of all oharts received were .
~.rated as 'very good'. If the poor performanoe durlng January is

not. taken ' into consideration, this fraction rises to -58%.
Slmllarly, the: fraction of charts Jjudged ’'as !aooeptablef- or

‘better was 639 - .overall, or TUg if the January performance is-
. omltted from conslderatlon. ' - S ‘ R

Flgures II 5 through II 8 show portlons of test charts sent

;from ‘Tce Forecast Central to Froblsher Bay, and Froblsher Bay to -
‘Ice ‘Forecast Central. - The images ‘reproduced here were judged to .
_be of above average .quality and are good representatlons of - the
potential capability of a satellite distribution system. - F1gures~7“
' II.5 and II.6 contain portions [1] of the test chart as received -
. at. Frobisher Bay on February 5, 1983. The first was- transmltted'

at low speed (120 RPM), ‘the other and high speed’ (2MORPM) The

- resolution and clarity of both is very good, . however the - quallty
of the 1mage transmltted at high speed 1s notlceably 1nfer10r.

Flgures II 7 and II 8 prov1de a slmllar comparlson for

} ‘charts recelved at Ice Foreoast Central from Frobisher Bay on- -
- February . 7, 1983 - The - superlor quallty of the southbound
ktransmlsslon 1s’ .a result of dlfferences in the two rece1v1ng

1] A minor 'amount of* image degradatlon 'also may have been
introduced through photooopylng of this report o &

~15=
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stations.  Frobisher Béy was eQuipped with a thfee meter dish,
which, because of the geographic location had a very low look .
angle, In contrast, the receiving station at Shirley's Bay not

only had the advantage of a more southerly Ilatitude, but was
equipped with a tracking 9 meter antenna. From the figures, it
can also be seen that the effects of transmission 'speed, while
still present, are less pronounced than for northerly
transmission. ' -

TDMA Between The Ontario Weather Office and CMC =

The TDMA portion of the facsimile network became usable in -

early October, 1982. The trial configuration is shown 'in
Figure II,9. :

Weather charts were transmitted on a regular basis from the
Canadian Meteorological Center in Dorval to the Ontario Weather
- ‘Center located in Malton., The quality of  charts transmitted
through the SLIM-TDMA network was judged by the users to be
inferior to those sent over the existing terrestrial network, or
those transmitted to Frobisher Bay through the SCPC facilities.

In ordér to carry the analogue weather charts over the TDMA-

network, they first had to be converted to digital form. This
was accomplished by a coder/decoder (CODEC), co-located with the
" TDMA terminal in Montreal, which transformed the analogue signal
. to a 56k bit per second data stream. This stream was converted
- back to its analogue form by a similar CODEC at the Toronto node
of the network. A third CODEC was located at the Ottawa node for
use 1in the double hop transmission .tests. The CODECs were a
major source of problems throughout this portion of the field

trial. Although specific short-comings were never identified{

few problems were documented that did not relate in some way. to
_the operation of the CODECs, [1]

[1] Subsequent tests by the AES in conjunction with a field trial

- in British Columbia demonstrated that  the principal ‘source of.

ghosting in both the Anik-B trial and the initial phases of the
B.C. trial was directly related to the CODEC. Ghosting was
found to be present in all images, whether they were transmitted
over the satellite link or through land lines., Replacement of
- the analogue facsimile equipment with equipment designed for
digital transmission effectively eliminated the presence of
ghosting. (The Alden digital facsimile uses a Bell 208
compatible transmission technique.) ‘ S e

—~16=
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By ;mid—Janaary 1t appeared “that : most problems had been‘;

‘resolved, " For the period from. January 17 to January 24 the

network. performance and chart quality were excellent. On January’f
25, service was dlsrupted and not restored. to .an operatlonal
conditlon for the remalnder of the trial. ' : '

No test charts were retalned by the users for 'ihelueion"in"

,the evaluation report.

SCPC—TDMA oubge m C C to Froblsher y

. The network configuratlon used for the TDMA—SCPC double hop"
transm1531on tests is shown in Flgure IT.10. The performance of.
the double hop- tests- corresponded closely ‘to that 'of' "the TDMA

portion of the network.l Good quality charts were received at .-
Frobisher only during those periods when acceptable'quality - was

also being obtained at the Ontario Weather Center, - Figure II.11%
shows a portion of one test chart received at Frobisher Bay from
the CMC., Although the chart is readable, there is clear evidence
of- transm1531on problems in the general 'fuzziness' of the image

and traces of ghosting. Transmission of the same chart - at high

speed was unsuccessful., Of its 20" length, only the last 4“ were
actually received. The remalnder was lost in. background 'noise.

"Figure IT.12 shows . a portion of the test:chart as received at

240RPM,

g,ﬁ;ConclusiOns R R
- In, summary, it was: found that the transm1551on of fa051m11e'
in analogue form through the SCPC facilities -of . the network was _
highly'successful and  may -offer .viable _serv1ce -alternatives,
Transmission  through = the. TDMA network was unpredictable,
dependent on engineering intervention, and not yet suitable for
an operational -environment. - It does appear, however, that the.
best operational - approach is - to use scanners with. digltal'
transmission capability rather than "attempting to digitize an -
inherently analogue signal. The use of digital equipment would
eliminate the conversion process, - eliminating one of the main
sources of transmission problems. e IR
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Figure II.11 - Double Hop Transmission from CMC to YFB (120RPM)
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3 BULK DATA TRANSFER
- 3.1 Overview

Satellite photographs are used extensively in weather
forecasting and in animation of weather forecasts for television.

The AES Photofax Network is a nation-wide network for the
distribution of these photographs. It consists of four

- independent legs, each serving a separate geographic area; the
Maritimes, Ontario, Quebec and Western Canada. Each leg carries
information that is specifically tailored to the geographic and
meteorological needs of the offices it serves. Most satellite
- photographs are processed and distributed from the Satellite Data
Laboratory (SDL) in Downsview, Ontario; however, both Vancouver
and Edmonton are also equipped for image transmission,

At the present time, all photograph transmission is analogue
. in nature, using UPI photo-facsimile transmission and reception
equipment., The objective of this portion of the field trial was
to demonstrate the feasibility of applying digital techniques to
the transmission of satellite photographs, The - particular
application selected for testing was the transmission of
photographs from the Satellite Data Laboratory to Ice Forecast
. Central (ACIF) in Ottawa. L ‘

Ice Forecast Central has recently acquired a sophisticated
graphies display system which, coupled with an on-site HP1000
mini-computer, will be used to enhance the desired features of
the satellite images and applied to improve the reliability of
~ice forecasts. Under the current operating conditions, images
are. received, processed and stored at the SDL in digital form on
magnetic tape, When a specific image is required at Ice Forecast
Central, the appropriate tape is sent from the SDL by courier.,

The objective of this portion of the field trial was to
- investigate the feasibility of using satellite communications to
deliver these satellite images on a demand basis, The delivery
system would use an Interdata 7/16 mini-computer equipped with a
digital/photo-facsimile converter to format and transmit each
photograph to Ottawa through the satellite TDMA network. .

3.2 Test Procedure

The network configuration used for the bulk data
transmission portion of the field trial is shown as Figure IT.13.
Plans called for the transmission of satellite images as blocks
of pure binary data, with neither a controlling protocoi, nor-

- =30~
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error detection, correction or recovery mechanisms. Each byte

‘would be looped back to the transmit side of the modem . by a
~ special interface cable, and returned immediately to- the SDL over

the satelllte facillty.~

‘At the SDL, -the echoed data would be compared byte by byte
to the original, Transmission errors would be tabulated for each

' 1mage and compared to antlclpated error. rates.

The quality of - transmission through the satelllte portlon of

" the network was expected to be at least’ an_order of'magnltude
‘better than that of the local circuits  through. which it is

accessed.,- This limitation, coupled with the absence of a

protocol, would make a meaningful analysis of the TDMA bit error
- prate - performance unfeasible.  This appllcatlon was therefore
regarded. as -a demonstration rather than  a quantitative
" evaluation. x o A S ‘

. The satellite images to be used for:. the trial. were.. those

received - from the NOAA weather satellites. Each one is divided
' into five channels which, when' combined, cover the entire visible

spectrum- from infrared to ultraviolet. -The various channels can
be wused -alone or in combinations to produce any desired

‘enhancement of the final photograph.. -~ Each channel image is’

formatted as 956 lines of 1050 pixels, and provides an- elght bit
grey scale resolutlon for each pixel. Each transmitted ‘character

therefore encodes a single pixel., All flve‘channels were to: be

transmitted  through the network, requlrlng a’ total 1mage
transmlsslon time of approxlmately 90 mlnutes. : h

: . The - satelllte image was assembled by the Interdata 7/16
development system at the SDL, from data provided on magnetic
tape, and output through a conventlonal, asynchronous serial =~
communication port at 9600 bits per second. The - " network -

- converted = the asynchronous data stream to the- synchronous format.
required for transmission, then restored it to. asynchronous mode
~prlor to dellvery at Ice Forecast Central.

The - 1nformatlon stream was 'structured as eight  bit

‘characters of binary data, with single start-bit &and stop~bit

framing., No parity was provided within the character = frame for

“error detection, ‘and no ‘high level protocol was used to manage

the flow of information or prov1de error recovery mechanlsms.‘
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3,3_Exnerimentél Results

Several factors oombined.throughout- the trial to prévent

this application from fulfilling its objectives. Initial
problems centered on the type of equipment used at each end of
the - circuit to convert the asynchronous transmission format of
the terminal equipment to the synchronous format required by the
- network. Problems with the TDMA stations themselves made ' it
very difficult for the users to initiate any type of testing that
could be conducted independently from the ‘activities of the
carrier, Finally, the complexity of the data handling software
needed at either end of the 1link, and . the level of effort
required for i1ts production were under-estimated by the users.
This was compounded by the sudden departure of two key members of
the project team. Suitable  control software could not be
designed, written and tested in the remaining time of the trial.

Two alternate tests were conducted during the trial using
the .configurations shown in Figures II.14 and II.15. One was the
transmission of ASCII data from a terminal at bthe SDL bto the
HP1000 mini-~computer located at Ice Forecast Central in Ottawa
and transmission to the SDL from a terminal in Ottawa. The

second test was the transmission of ASCII data from a display

terminal at the SDL to a display terminal at Ice Forecast
Central, ‘ '

Transmission tests from a terminal to the mini-computer

began - in July 1982, and continued without success . for
approximately one month, Unable to resolve the problem, CNCP
recommended a terminal to terminal test over the TDMA network.
CNCP. finally corrected the communication problems, and' the
terminal to terminal tests continued off and on over the next
four months ~ for about 4 hours per week, Under the terminal to
terminal test, all data typed on the terminal was passed through

the network without error at the planned data rate of 9600 bits"

per second.

3.4 Conclugions

Although the link did not provide the level of availability
that would be expected in an operational environment, it was
recognized that this was related to the largely experimental

nature of the network. In general, users at the SDL [1] found

[1] E. G. Morrissey =~ Memo to H. Kruger January 24, 1983. ARMA
file 8790-1 . )
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_that TDMA satellite communications ‘'could be very useful for = ..

receiving near real-time  satellite imagery at ~"Ice Forecast

© Central'.
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n ..REMOTE BATCH

: g_l_OEerv1ew

The provision of remote batoh prooess1ng fao:lltles under ;

- the field. trlal was a new service that was not-available to users

under the mnormal :operating env1ronment. It - was.intended to

.provide meteorologists in Toronto with  access = to. . the
_ computer-aided forecasting tools developed by the Quebeo Foreoast

Center, as well as atmospheric source data from the  Canadian
Meteorologloal Center. The other objective of this portion of
the field trial was to demonstrate the ability of = the . SLIM-TDMA-
network. to -provide the oommunloatlon requ1red to. support‘a'

A dlStPlbUted prooe551ng env1ronment

-Several side \beneflts of  the field"trial‘,were also o
- identified. These included. the - demonstratlon of  inter-office

program . debugging and verlfloatlon, nutual- back-up. of offices in ‘
the event of circuit failure; and, providing = the staff at 'the

‘Ontario Weather Center - with an - opportunity to gain real—tlme

experlenoe w1th many of . the produots of the. CMC.V.

B Fopr Adlstlnot prerequlslte tasks were identified as
essential to the successful. undertaklng .of the " remote- batch .
portlon of the trlal : o C

{1} Implementation ‘Aof~' the ‘TDMA5*rSatellitei. communi cation
facilities; : o :

{2}: implementation of the . DS/1000-IV . software . and - HDLC
o interfaces in the - HP1000 oomputers at the Ontario Weather:
Center (OWC) and Quebeo Foreoast Central (CMQ) respeotlvely.

{3} 3Mod1f10atlon of the NUTRM software at the CMQ to perm1t
E terminals at the OWC to access the Cyber computer at- the
CMC.,‘ . ‘ o S

:{n} Development of su1table applloatlon programs in both the

_Cyber and CMQ oomputers which would prov1de outputs that are _
operatlonally useful to users at the Ontarlo Weather Center.‘

A funotlonal representatlon of . the ‘use of the- remote batohv

‘fao111t1es is given. ‘as Figure II,16. The physical  network fi

configuration - used .for. the remote batch satelllte communication

_ trlal is given in Flgure IL.17. In practise, the application was .
_an interactive enquiry. type that used the distributed prooess1ng:;.
‘oapabllltles 1mplemented as part of the. fleld trial.. © omo
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Each node of the distributed processing trial comprised an
HP1000 minicomputer operating under the real time executive
RTE-VI/E and the distributed system management software
DS/1000-IV, The communication protocol used by DS/1000-IV was
HDLC, with each 1link in the 'system managed by a dedicated
hardware interface. All data was transmitted synchronously over
the SLIM-TDMA network at 2400 bits per second.

4,2 Test Procedure

The original test plan called for a series of controlled
command and enquiry entries which accessed the HP1000 computer at
the CMQ then the Cyber at the CMC through the HP1000. This test
had two primary objectives:

{1} to identify and ‘record the occurrence of errors in

transmission, and

{2} to measure the differences in response times between.

commands that use only the facilities of the HP1000, and
those. that require additional proce331ng by the Cyber.

A second step in the evaluatlon was to 1nstall those
programs used at the CMQ in the HP1000 system at- OWC and repeat
the tests, observing any difference in response times when
commands were processed locally rather than through the satellite
network. For the remainder of the field trial the facilities of
the CMQ and CMC would be made available for the general use of
the staff of the Ontario Weather Center.

Prior to commencement of the trial, AES decided that a
systematic evaluation and recording of the llnk performance would
be too great a disruption -of the operating environment, and that
these tests should therefore be omitted. The primary. basis of
evaluation would be the users impression of response times which
were to be recorded after each session,

The Ontario Weather Center and Quebec Forecast Central each
agreed [1] to dedicate one user terminal that would: be programmed
to access data only in the other office's computer, However,
rather that provide real time access to products in the Cyber,
the desired product outputs would be identified - in advance by
the users at the Ontario Weather Center. ' These were to be

[1] Field Trial Project Meetlng -~ November 1, 1983 at CPQ.
Chaired by H, Kruger. , - :
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'retrieved and stored. by CPQ, so that the OWC could access themg

by g1v1ng ‘the appropriate name, fmle, ete,!

’l,3gﬁesu1ts

The installation of the DS/1000~IV distributed processing

software and supporting interfaces was 'completed, and tested

locally prior to the network installation by. CNCP, - »CNCPBdidftnot.'“

turn- over the network - facilities - as complete until early

September, 1983. Preliminary testing was started -at ' that ‘time -
and continued -until the end of the trlal in mld-February. The

link ‘was never truly turned over for full trlal operatlons.<a

":The‘ subsequent testlng and experlmentatlon 1nvolved a -

con51derable amount of disagreement between the AES and CNCP. -as

to the source of the transmission problems. - The net results of - |
this appllcatlon are. perhaps best. summarized. in the folloW1ng_
_excerpt from a departmental progress report [1] . B

“A s1mple yet thorough procedure for testlng communlcatlon'f .
1ntegr1ty was implemented at the cMQ.  This -test- cons1sted Tof

operating - the - DS/1000~IV remote access-control (REMAT) software

in batch mode to dump a file of test data from the CMQ system to.

the. OWC' "system. The data would then be dumped back ‘to the cMQ

and compared. to the orlglnal data for 1ntegr1ty. - At the same
time .the -DS/1000~IV program, DSINF, was used after each pass to.
display telecommunication error information. This testing was

»carried mostly during office hours and occasionally 0vernight). '

. "Over the duratlon of the testing perlod the llnk falled an
_average of U ‘times per week., Fach. failure was of. 12 hours'*'
- average duration and occasionally lasted T days. Fach . failure .
“was reported to 'S, Tsang and most fallures were reported to CNCP“"
-through regular channels. ST

"Apart from complete communication fallures,' data:
“transmission failures plagued the trial contlnuously. Only . for.
two ~distinet occasions, for brief periods, were CRC errors. kept§'
below a ratlo of 1 1n 600.- Typlcally, CRC errors for HDLC frames: '
were . .1 in :10- or worse. This extremely high and unacceptable -
error rate slowed ' communlcatlon due  to- re-try activity. of
- DS/1000-IV to such an extent that ‘the apparent rate of data.

transfer was reduced to 300 baud

’[1] J. Sadubln to 8. Tsang - Anik-B- GTA/CNCP Fleld Trlal Proaectf
6, February 17, 1983. - o
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"An estimated 3 person-days per month were invested by the
CMQ in- order to supervise, co-ordinate and trouble shoot the
network. We co-operated with S. Tsang and on occasion with OWC
to react in real-time to make the best effort possible to advance
the trial into an operational mode. If any responsibility for
the failure of operational implementation is to be assigned; it

must be assumed by CNCP and/or our co-ordination with CNCP to -

1dentify the weakness of the communication set-up.

"When the network communication errors were low, ‘the
HP1000\DS/1000~IV\HDLC subsystem performed well. Several

contacts were made with HP by us and I am satisfied that the HP
portion of the trial worked as advertised without any faults, We
did request at the November meeting that a parallel terrestrial
line be temporarily made available to conflrm the HP product but
this faecility was never provided

"Due to the inability.to obtain a reliable, error free data
link between the two HP machines, the modification of the NUTRM
. software to provide access to the Cyber, and the design and
1mplementatlon of user support software in the HP1000 and Cyber
computers did not progress beyond the planning stages, and were
not implemented by the respective responsible parties in the
trial,." DR :

" 4.) Conclusions

It dis apparent that the major: source of problems and

frustration with this part of the field trial related directly to
the reliability of the satellite facility. When the transmission
error rates were low, it was found that the DS/1000-IV subsystem
performed well. Therefore the tests cannot be regarded as
‘unsuccessful. Unfortunately the . periods of low transmission

errors were too 1nfrequent to form the basis of any positive
recommendations.

It does appear, however, that the provision of remote access
capabilities from one system to another through a satellite
network remains a feasible objective. A great deal of further
testing will be required however, before this capability could be
. considered for an operatlonal environment.

Q-
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5 INTERACTIVE ENQUIRY

5,1,0ver11ew

The Downsv1ew Computlng Cehter ‘prov1des data process1ng
serv1cest and support for a wide range of departmental activities

»and\programs. At the. present time it supports approx1mately 150

local and remote users through both dial-up and dedicated private‘:

lines. It is believed that this type of online access . to a

remote .computer could be provided cost effectively through the

" department's New Communication System, The. objective of this.
portion- of. the .trial was to determine the feasibility .of

supporting a typiecal, light use, 1nteract1ve enqulry appllcatlon

‘_through a satelllte network.

The Quebec Reglon Sclentlflc Serv1ces D1v1s1on (SSD) agreed .
to partlclpate in the field trial as a potential user. of  such. a -

Service. Lawyers and engineers from this division frequently use

the  programs and data available on the system to determine
possible effects or influences of envirommental factors on legal
cases, planned ~construction or other activities. Typical

enquiries ineclude requests for information about snow loading in -
speclflc areas and weather condltlons at the time of -an accmdent.

Under the fleld trlal the llnk between the user and the;

“computer - center - was also establlshed on a demand basis using

conventional dial acceSS’procedures. The - user _dialed a local
telephone number connecting his terminal to-the Montreal node - of
the SLIM-TDMA network. A dedicated virtual ecircuit through the

‘satellite; network. . then . provided access. .directly to the AS/6 -
" ‘computer .in Downsview.- In addition to the satellite_lchannel,f a
‘dedicated terrestrial link was also implemented for -the duration
“of the field trial using Dataroute. .This link - was -intended . to

serve as a 'control' channel ~and.tc provide a basis against
which performance measurements could be . compared,: The" -network
configuration implemented for the interactive data communlcatlons

" application is 1llustrated in Flgure II 18.

It was expected that large variations in computer response-
time caused by fluctuatlng user load .would make: transmission
delay a difficult . component to identify within - the overall
response time._ The availability and reliability of the satellite

facility, compared to . conventional terrestrial = service were
: therefore selected .as the prlmary evaluatlon crlterla.,_:ut
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5.2 Test Procedure

The many variables and informal working environment
assoclated with the interactive enquiry portion. of the trial made
a formal evaluation and testing unfeasible, The main objective
was to use 'the facility as frequently ds possible and to have the
various users maintain a log of operating anomalies and any other
characteristics that they believed worthy of recording.

It was recommended that identical command sequences be
- entered simultaneously through both the satellite and terrestrial
control eilrcults to see whether the response time - was
consistently greater through the satellite - facilities,
Unfortunately, there is no record of the users -attempting any
such direct comparison. The primary emphasis of the users was
placed on the - availability of the service rather than its level
of performance when it was operatlonal._

5,3 Results

The Dataroute service was installed at the beginning of
September 1982, and remained in service until the end of the
trial on February 15, 1983. Throughout this period it functioned

normally with no service dlsruptlons reported

The communication channel through the  TDMA network was
initially installed in late August, - 1982; however, AES

experienced recurring communication problems which were not

resolved by CNCP until October 12. From mid October until late
November a variety of problems plagued the facility including
excessive line noise, high error rates, loss of the channel
during a session, and an inability to establish a solid
connection through -the TDMA network. Frequently, the telephone
caccess was found to be busy, although this condition may have
been caused by unauthorized users accessing the reserved port, or
by trunk busy conditions through the TDMA/DDD 1nterconnectlons.

Between November 20 and December 13, no serious problems
were encountered, and the facility was fully operational.
Throughout the remainder of the trial, however, the level of
service . deteriorated steadily and eventually became so low that
‘the users would attempt its use only if the control circuit was
unavailable, ‘
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The users!' frustration with the - network avallablllty was:_'

usually foremost in their reactlon to: the fleld trial ‘and tendedmf
" to over-shadow their: impressions - of the . system when it “was.

performing as «planned._.The'following observations were typical
of most users: . = - . o T RETIE o

. {1} 'The link waS“unreliablef and - a ' permanent souroef:of';

&\frustration"7[1]

{2} CNCP was 'courteous and apparently attentlve but was unablev'
"‘to ensure satlsfactory service through the llnk L1l

5.4 Conclusions

From the Quebec Reglon's assessment of the trlal 1t can ‘be

«00n01uded that when the circuit was operatlonal, it performed at =
‘least. as: well . as the terrestrial .control circuit. The
-reliability of the service and the length of - time required. .by
CNCP to isolate and correct failures detracted s1gn1f10antly from
the percelved success of the satellite: serv1ee.k‘ -

It can be conoluded from the findlngs of ‘Quebec Reglon that
if ecircuit: reliability, availability and mean time to repair werej'
consistent with  the terrestrlal eircuit, interactive . data

operation through satellite service could be. considered feas1ble.,""”

The delays assoclated with satelllte ‘transmission were not

» notlced by the users, or at least were not obJeotlonable to them._:W

In‘ evaluatlng the overall performanoe of the 1nteraet1ve.

applloation, several factors should be considered which were. - not o

apparent to the users in the Quebec: Reglon. The terrestrial’
Tecontrol! channel was implemented 'as a digital private line.
through_ the Dataroute mnetwork, The Trlal service on the other’
hand depended on the DDD network, “the. TDMA facllltles and a.final

local .loop in Toronto. Dataroute, as a digital service, should:

provide superior performance to "the analogue links in key‘
portions of the - trial network Dataroute is also monltored
continually by Bell staff. - Failures ‘are ‘identified and ‘corrected

-or bypassed quickly. The trial network on-the other hand, was =
‘entirely experimental in nature. It did not receive  the: full;]e

" attention of CNCP operational staff and was regarded prlmarlly as -
an englneerlng exerelse. :

[1] Fleld Trial Assessment Report R Mallhot (QAESS),‘QFebruary;_
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A final but important consideration is the makeup  of the
trial circuit itself, This portion of the network is equivalent
to a Foreign Exchange (FX) circuit operated in tandem ‘with DDD
connections and private line extensions. It is well known that
such 'tandem' circuits are prone to unpredictable end-to-end
channel characteristics that make them unsuitable for data
applications, Therefore, the trial network suffered from several
distinet disadvantages not shared by the terrestrial, digital
private line service used as a control. :
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~ PART III - CEIC APPLICA".‘I‘IAONS. -

1 INTRODUCTION ‘

CEIC operates three informatlon systems whlch are potential'j;
users -of 'satellite communications., =~ Two :of these, the Online

Insurance System (0IS) and. the . - Metropolitan. ‘Order - Proce331ng'-‘

System (MOPS) are regionally managed and controlled. from .computer

centers located in Vancouver, Winnipeg, - ‘Belleville, Van1er[1], -
Monecton and Bathurst. - A third appllcatlon, the Immigration Field -

Operational = Support System " (FOSS) operates from the national

-computer center in Hull, P.Q. - In ‘addition- to these :‘online .

applications, satellite communlcatlons may offer several benefits
for the delivery .of administrative communications presently
carried by TELEX and the. Government Data Network (GDN)

The Onllne Insuranoe System must servev both hlgh den31ty

‘urban - areas and smaller populatlon centers across Canada. ‘The

need for this service in small and remote communltles ‘iz often
greater than in the large cities,  Similarly, many small centers

could benefit from access to ‘larger markets - of employment.-

opportunities made possible through the services of MOPS. FOSS,
although centrally controlled, must support .almost all ports _of
entry to Canada, both remote and in 1arge centers.‘\_u ‘

‘For each of these appllcatlons satelllte communlcatlons,
could - prov1de direct access from the various remote. locations to
the regional computer center. Where information must be’ passed
from = these sites to a different region or the national computer‘.
center, it could be.transferred through a common user backbone

network llnklng regional, SCPC facilities, ThlS backbone. network -

would be implemented using either terrestrial or ' satellite TDMA
faoilltles, ‘whichever is more cost effectlve. ‘ h ‘ B

The cost of  conventional terrestrlal communication

facilities is distance sensitive. This makes communlcatlons very

expensive for online systems’ reaching outside of the national
populatlon V'Qore' where digital services and bulk rate tariffs
are unavailable, The capltal and ongoing costs of TDMA satellite

. communications. would be prohibitive in remote_and low traffic

locatlons where the potential benefits'-are greatest. = SCPC

[1] The Vanler center is a temporary 1nstallat10n which w1ll be . -

replaced by a computer system in Montreal durlng 1984 e
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satellite communications, based on low cost ground segment
equipment and bandwidth sharing under protocol control could,

under favourable tariffs, significantly .reduce the .cost of

delivering CEIC's services to the non-urban Canadian public.

CEIC identified four test applications that = were of
particular  interest; interactive online data using both TDMA and
SCPC satellite communication technology, remote job entry through
TDMA facilities, and the transmission of administrative documents
using digital facsimile, Wherever possible, the satellite
facilities overlaid portions of existing terrestrial networks so
that the network characteristics could be examined " in an
operational environment. The. following experiments were designed
to measure the performance of -the trial network 1n each of these
appllcatlons. :

{1} The first experiment used satellite TDMA 'technology to

support the Toronto Metropolitan Order Processing System .

(MOPS) at the North York Canada Employment Center (CEC).
The 22 online terminals at this site were divided into two
groups - one group used the Trial network, the other, a
control group, used the existing terrestrial facilities.

{2} The second experiment provided online MOPS oberation' to
Newmarket, . Ontario, a small community 30 miles north of

Toronto. This experiment had two main objectives. . First,:

it demonstrated the feasibility of using on~site satellite
terminals. Second, it demonstrated a method of sharing a
single satellite channel among several geographically
separated points of service, .

{3} The third experiment investigated the feasibility of using
'off the shelf'! TDMA technology to support remote job entry
(RJE) and bulk data transfers. Daily RJE transfers between
Bathurst, N.B. and Ottawa were to be carried over the

SLIM—TDMA network using an 'on—51te' TDMA network node in

Bathurst.

- {4} The fourth experiment involved testing the feasibility of

transmitting documénts through the satellite network between
Ottawa "and Toronto, and Ottawa and Bathurst using digital

facsimile, The experiment was designed to demonstrate the.

“ability to re-a551gn the same satelllte channel to fulflll
both requirements.
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g_INTERACTIVE ONLINE DATA (TDMA)

. .algzer_\rleu

- The obJeetive of thls portion of the field' trial"Was ito
demonstrate. the- ability -of satellite -TDMA. communications to

deliver MOPS service to a hlgh density metropolitan area from a
eomputer center - -located in another city. - The ‘trial network was - -

super-imposed over a segment of the Toronto MOPS communication
network serving the North York Canada Employment Center: at 4900j
Yonge St. Toronto. The ex1st1ng terrestrlal service remained |

. Place as' a backup for the terminals used in the trial, and tor

support thle .control group of termlnals to provlde a referenee for*
eomparlng ‘various parameters. ‘ L : -

Three dlfferent eommunleation ‘eontrol TteehniQuesg‘nWere;f3;

examlned.

{1} Use of'a“virtuai‘eireuit' through ‘the TDMA . network. as & .
‘simple .private ' line .connection, . controlled by the normal -
Burroughs protoeols.v"* SRR UL T e

{2} 'Implementatlon of a “packet ' switched network 1n whleh the.
computer -center and the ‘North York offlee access - the network

through - interface maehlnes ~in  Ottawa’ cand’ Toronto -

respectively.  Both the eomputer and termlnals contlnued “to
use Burroughs' proprletary protocols. All protoeol
conversion and traffle routlng was carrled out by Burroughs
CP9500 eommunleatlons eomputers. .

{3} The use of a dedieated v1rtual elrcult and optlmal protocols{ﬁ
-within the - network, -while providing all conversions as an
;nternal network service. - Operational details of “the: end’ to
-end . .connection were transparent to both the users and’ the
computer eenter. , ‘

N The ex1st1ng terrestrlal network serves’ twenty-two termlnals':e_
at -the North York Employment : Center . with *two, . synehronous;*

analogue prlvate lines, - operating .at --4800: bits - per. seeond :
Terminals at various locations throughout the eomplex are

' supported by 1ntra—bu11d1ng elrcults linked:to the 1nter-elty'ﬁ~

faeilltles through digital splitters. . Each “inter-city - elreult
carries approxlmately half of the total traffic and has a“ s1m11ar :
mix of message types.  As a result, either . could be used as. a

control _against - which : the satelllte network could be compared.,

Because MOPS is a live applleatlon providing service-directly . to .-

the publle, Aits‘ avallablllty is - paramount. . All terrestr;alf
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facilities remained fully operational throughout thé trial.

Transfer from the satellite to terrestrial network was '
accomplished, when required, by EIA transfer switches -co-located.

with the modems in Vanier and the 4900 Yonge St., office,

The first experiment -was a direct replacemént of the
existing terrestrial facilities with a dedicated virtual circuit

through the SLIM-TDMA network, - The communications protocols
presently used in all of CREIC's online systems ('Burroughs

Contention' !'Burroughs  Poll/Select!) were retained. These

enquiry/response protocols are designed for relatively local
. (intra-city), high speed, multi-point communication facilities.

The addiltion of propagation delays by the satellite network was

- expected to degrade the system's performance significantly,

especially under heavy line loading conditions. The portion of

the terrestrial network serving the North York CEC is shown along
with  the satellite equivalent as Figures III.1 and III.2
respectively.

For the second experiment, the .Commission developed a-
‘multi-level packet switched communication 'network' based on the

Burroughs CP9500 communication computer. This network consisted
of communication nodes in Hull and Toronto, joined by a backbone
trunk through the SLIM/TDMA network. The MOPS computer center in

Vanier accessed the network through the Hull node, and the " MOPS -

terminals at the North York office through the Toronto node. All
communications between the network . nodes used Burroughs'! BDLC
protocol [1], A variation of Burroughs' RJE protocol was used
for communications between the Vanier Data Center and ‘the Hull
node, In Toronto, the user terminals continued to use Burroughs'
Contention protocol for all communications. The performance of
this system was to have been mnmeasured agalnst that of the
existing terrestrial facilities.

_ The final test configuration replaced the Burroughs' CP9500
communications processors with stand-alone protocol conversion

units supplied by Christian-Rovsing, and installed and maintained
by CNCP. One protocol converter was installed at the CEIC test
facility in Hull, the other, at the CNCP Switching Center on
Front St. in Toronto. This experiment was intended to
demonstrate the provision of end to end user transparency through

the network while using a bit orlented protocol (X.75) - over -’ the
satellite link, »

[1] BDLC is Burroughs' adaptation of HDLC, : o
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~to a Burroughs 'CP9500 mlnl—computer located in the Hull -computer - . -
center.. The CP9500 in turn, was connected to the satellite. TDMA -
‘terminal’ through a full duplex local loop. -The CP9500 was used
as a network 1nterface machine (NIM), prov1d1ng a gateway to the
satellite network performlng both data concentratlon . and"

.-g_g_Results

Anik;B“Field;Trial,Eyaluation

. For “each experlment ”the ‘network - was to be evaluated ‘in
" terms of. avallablllty, reliability, propagatlon .time . and error
rate, The.: test ‘procedure: called. for continual monltorlng by .
CEIC's network control to determine whether performanoe dlffered‘

slgnlflcantly from - terrestrial facllltles, or was significantly

altered by the use of the forward error correctlon capabllltles y
,of the TDMA network , : : : - KNS o

. Thé SLIM-TDMA network conflguration used for tééting with -
the Burroughs equipnient is shown in functlonal form,as Figure .
.IIT,3. The implementation details are shown in Figure ~III.N,

The B6700 computer was connected through a full-duplex local loop

protocol convers1onr

The Toronto node of the TDMA network was located at. the CNCP.
" operations center on Front. St. From there, the data passed over”.
a local loop .to a CP9500 NIM 1nstalled in the Burroughs office dt

2191 Yonge: St. .This - NIM provided services similar to that in

Hull, buffering the data. in- both directions ' as required, and
convertlng the = protocol: between - Contentlon/Speclflc Select"
“required by ‘.the - user “terminals, .and BDLC .used through the; -
- SLIM-TDMA network ‘A full duplex local loop’ prov1ded the flnal B

link between the NIM and the North York Employment Center.‘

The network' conflguratlon used  for the Chrlstlan-RoVslng

.protocol converter is shown. in functional form in Figure. IIIL.5,

and as it was implemented in Figure III.6. - The operation with

the, Chr1st1an-Rovs1ng equlpment was . similar . to that with: the.
Burroughs CP9500. - The intent of: this portion of the trlal was . to - e
test a complete 'carrler prOV1ded' serv1ce that functlonallyuk~‘
transparent to the user protocol, All equlpment would . be. :
1nstalled and operated by the carrier as an 1ntegral part of ‘the = -

network

The orlglnal schedule called for 1nstallatlon of equlpment.\'l
in early 1982, with ‘operational tests: beginning about. Aprll Ty 0
1982. A progression of technical problems delayed. the actual

testing over the TDMA facilities until the end of January,. 1983.

s Experlmentatlon contlnued ‘until the satelllte lease explred on_ﬂ'
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February 14. -Even during this short period - innumerable service

failures occurred, Although several were attributed to equipment -
failure, most were traced to finger' problems  or unauthorized .

'tinkering' with the facilities by CNCP Telecommunications. As a
result, the productive test time was severely limited.

Part of the planned trial was a behavioural evaluation of
the network performance. This evaluation would have required the
distribution of a performance questionnaire to users of the
' satellite network and to the control group at 4900 Yonge St.

Shortly before this test was  to begin, the Advanced Systems.

Division of National Systems and Services objected strongly to

- any form of performance evaluation by the user. This part of the

evaluation was therefore abandoned,

2.1 Evaluation Results (Direct Terrestrial Replacement)

Initial testing used a virtual channel through the TDMA

network with no protocol conversion., It was found that
- transmission delays using the Burroughs' contention protocol were
not noticeable when a single test . terminal was used on the
circuit. However, when ten operational terminals and a printer
~were switched to the satellite circuit,  the response time
increased to the point where it rendered the -system unusable. . As
a result, no performance measurement exper:ments were carried out_
using thlS configuration,

EQZJZ_Evaluation Results (Burfoughs Eguipmeﬁt)

Two different sets of eiperiments were conducted under this

~portion of the trial. Response time and block error measurements °

were conducted by CEIC personnel. Burroughs carried’ _out
performance and network_management tests to evaluate the network
performance, and to develop communication .control procedures

‘required in the CP9500. The findings of the 1atter tests are

still being evaluated by Burroughs.

The response time test for the TDMA network was similar to
that used for the SCPC facilities. The 'Who Are You' (WRU)

‘command requesting the system to return the terminal identity was.

entered approximately 150 times on a terminal. using: the TDMA
network, and a similar number of times for a similar terminal
attached to the terrestrial network. The time from depression of
the 1'XMIT' key to the appearance of the response was measured
with a stopwatch and recorded. o : : - -
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" The WRU command‘is:proCeSSed by the.B6700 computer‘in Vanier
the same as any other command entered . a MOPS terminal.
Therefore,, the ' response times measured. reflect the response of

the entire system; 1nclud1ng, the mainframe, CP9500 nodes . -and

delay through -the  TDMA network itself. The method. of testing
-makes ‘it 1mposs1ble to quantize the: portlon of the: delay caused .-
by the network. In addition to the difficulty of resolving the .
. components. of the delay, all testlng was performed during normal
- working hours with many other users. actlve on the same cirecuit.. -
No .information is avallable ‘to enable the identification of
' loadlng effects or 1ncreased delay caused by th1s trafflc. T

. The response t1me tests could not be carrled out for both,f

terrestrial and satellite facilities on the- same day Since “hoth

- weekly and monthly traffic cycles are known to exist, two test -
- days were selected ‘approximately one month apart. . To minimize . ..
‘the impact of other users traffic on the measurements, all tests
.were carried out at the end of the week when normal_traffic.is'
' low. o : EESTE : oo I .

- The results of the response tlme tests are shown in. the form3;5
of a h1stogram as Flgure ITI.7.. Flgure IITI,.8 shows the- best fit
curve for the -:same. experimental . results, Despite the

ﬂshortcomlngs of the. test 1tself - the- response  time. . measurements

are very 1nterest1ng. " The response tlme dlstrlbutlon for both
the terrestrial and . satelllte resembles the expected Poisson

-distribution[1]. The average response delay over the terrestrial

. hetwork 'was 3,18 seconds, with a 90% .confidence level of T.32 -
‘seconds, = The average response through the satelllte TDMA network;,

"was found to be 6,83 seconds w1th a 90% confidence level of 15. 7\"“

seconds,

From the overall shape of the dlstrlbutlons the varlatlon in

- delay through the satellite is much greater . than’ through ‘the
terrestrial network. This was probably caused by one or more of
: the.follow1ng factors. ' - : ‘ SO R

{1} _The delay through the satelllte 1ncreases the responseV
o ' tinme for each ' message, The . ‘impact .of this. w0uld ‘be
smaller "for BDLC. than. for Group Poll/Speclflc Select, ‘but
fpresent nevertheless. . This effect - on the ] elemental;
S message delay w0uld have been compounded by the presence oo

S I11 The large number of 1ndependent parameters, affecting the.'
- response .tlme for -both - the. TDMA - and SCPC tests - makes it
unrealistic to ~compare. the ~measured~‘results to a specific
.,theoretlcal dlstrlbutlon. S SRR ’
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of other traffic on the line and the processing time

required for each Of these other messages.

{2} Delays caused by the retransmission of messages found to
contain errors would also be exaggerated by the effects of
satellite delay.' :

{3}  Depending on the traffic volume and the error rate over

the satellite channel, message queues may build up in both
of the CP9500's. Any such queuing would tend to spread
‘the response time distribution. : :

The second test conducted by CEIC measured . the error

 performance of the TDMA network in a loopback mode. Using a

dataline monitor, a test message was sent repeatedly, looped -

through the TDMA network and then checked for errors. The test
message used . comprised alternating strings containing  the
complete upper - and lower @ case alphabets. Each string was 32
characters long and consisted of the complete alphabet followed
by a '¥U¥U%*U!' sequence, The message began with four !'SYN'
characters followed by 'STX'. Ten strings were then transmitted,
~alternating upper and lower case letters, Next a series of 22
periods (.) was transmitted. The message ‘was terminated by a
-block check sequence followed by four trailing 'SYN! characters.
In all, each message was approx1mately 350 characters 1ong..

Over a perlod of several days appPOX1mately 130,000 blocks

(45 million characters) were transmitted. Of these, a total of
482 block ‘errors were detected, giving a measured block error
rate of approximately 3.7/1000 blocks. :

If it can be assumed that the error performance is limited
by the local loop through which the TDMA network is accessed, a

bit error rate in the order of 1/100,000 should be expected.’

Based on a test block of 350 characters, this translates to a
block error rate of approximately 3,53/1000 blocks, Within
‘reasonable limits therefore, it can be said that the overall
~error performance was similar to the predicted values.

On detailed examination of the test log sheets, it was noted
that the test runs could be divided into two groups, one with
‘very few errors - the other with a considerable number, In fact,
the high group had about 2.5 times as many errors as the low
error rate group., It is possible that the high error rate group
resulted from some undetected operational problem associated with
the experimental nature of the TDMA network. When the block
error rate is calculated using the low error group alone, it

58—
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:drqps to 1.99/1600 bldcks, '

Based‘_only on the ovérall error performance mééSurements it:,~

could be concluded that the limiting element of the network might

" have been the quality of the local loop through which.the TDMA-
was accessed. However, in view of the - fact .that two ~distinet .

error rate groups were encountered, and that the performance of ’
the low error group was 51gn1flcantly better than the estimated
local 1loop performance, it- can be deduced (with reservatlons)
that the TDMA facility and not the. local loop was  the dominant -
influence in error performance. : o

2_2_3_Ezaluatlon Results (Chrlstlan—Rovs1ng Egulpment)

Engineers from- Chrlstlan—Rovs1ng delivered and 1nstalled the

: protocol converters at both the Ottawa and Toronto access  points .

to the SLIM-TDMA network. Within hours of the scheduled testing

‘they were notified by their office in Denmark that Ffirmware &

errors had been discovered in the implementation of the X.75 .

protocol, The planned tests were cancelled pending resolution of -~

the problem and local bench testing at Chrlstlan—Rovsing.

- The problems could not_be resolved prlor to the end of the;

allocated satellite tlme.
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Figure III.1 - Existing Terrestrial Network . -
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3 INTERACTIVE ONLINE DATA.(SCPC/TDMA)

3‘1_Overv1eﬂ

Two principal obJectives Were addressed in this segment of . ..

the field trial, The first was to demonstrate the provision of

MOPS service to a typical 'rural' Canada Employment Center, using

SCPC satellite communications through an on~site earth station.
. This application demonstrated a technique whereby a single SCPC
channel could be used in a multi-point configuration to support

several online users simultaneously in different geographic

locations, The second, was to measure the performance of SCPC

communications used in tandem with the TDMA network. This would -

simulate a configuration in which a user accesses a remote
appllcation through an 1nterconnect1ng backbone network :

The office partlolpatlng in the trial was the Canada. -
Employment Center in Newmarket, Ontario. It is a full service
office, typical:  of 'a small community, but one that also offers.

clients access to the job market of a large metropolitan “center,

3.2 Test Procedure

The'single hop SCPC circuit was evaluated in terms of' _
network delay, transmission error rate, and overall reliability

as determined when operating under the Burroughs! Group

Poll/Select protocol. Planned - tests included examination of -

. transmission characteristics using the facilities of the  network
control center in Vanier, and a survey of the users, designed to
determine whether any improvement or degradation in operation was

perceived, Similar evaluation criteria and tests were 1dent1fled

for the SCPC/TDMA double hop oommunlcatlons.

. , MOPS serv1ce to Newmarket is currently supported by a
single, multi-drop, synchronous data circuit, operating at 4800

bits per  second. The . normal communication protocols are . =
. Burroughs Group Poll and Specific Select. The office operation .

is spread over two floors, each of which is supported by one leg
" of the communication circuit., A terminating modem on each floor
feeds - four video terminals - and a single printer, all
interconnected by an EIA concatenation arrangement. Response
time was reduced by using continuous carrier outbound from the
computer center and controlled carrier inbound from each leg.
The design of ‘the ex1st1ng terrestrial circuit is shown as
Figure III.9. ’ :
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The SCPC. portlon of the tr1a1 network duolleated ‘the .

i ex1st1ng terrestrial - service, repla01ng the 1nter—01ty ‘leg witha = -~ -

‘satellite channel. ' EIA transfer . switches installed: at ‘each modemi_"

location -enabled the office to sw1toh from the. satellite "to .

‘terrestrial ‘eircuit in the event of ‘a network fallure. By - uslng»"

‘the local modems! "carrier to control the: voice. activation =~ = .

' ;olroultry of the  .SCPC termlnal, the rf carrier was switched on . '
and off under protoeol control to simulate  the operatlon of the.»-

' terrestrial 01rcuit : Flgure4 III.10- shows “the satelllte SCPC“.T

‘;:oonflguratlon used for the slngle hop tests. : -

.' 3.1Bs§u_lt.s
" ‘3.1.3_ SCPC S:ngle p esults

The SCPC slngle hop experlments =were one fofv“thefmost¥~«”
‘successful. parts of : 'the Anik-B ‘field trial =—and successfully
':demonstrated the feas1b111ty of . satellite channel sharing. ..The .-~
users reported no noticeable difference in response time between‘f
,the existlng terrestrlal ClPCUlt and the satelllte faollltles. )

‘As w1th the other parts of the satelllte network, " the ,SCPC

‘elroult was difficult’ to debug. In all less than three weeks' of

operational test time was -achieved. Nevertheless, it is believed -
that the. _results found are typloalf of = those "that would be. .
encountered in a fully operational environment, . The. most serious

co-and. perslstent problem related to the rellablllty of the RCA/SPAR’
“earth station, At least three;‘unlts failed : 1mmed1ately after '
-‘1nstallat10n, with ‘much time lost . 'in the repalr—replaoement':
‘¢ycle, Finally, a complete set of. spares was ..stored . at. ~the -
" Newmarket ~off10e, and CNCP's teohnlolans tralned to 1nstall and
:Etest them.f ~ S : 8

\ - D1stortlon of the “moden. waveform for several mllllseoonds.,'
- follow1ng turn—on, caused excessive numbers of .. transmission .
‘errors - over the link. - After several weeks,of investigation‘at', e
the Communications Researoh Center, it was ' concluded that this .- .

problem ‘resulted from a baslo deflolenoy of the v01oe ohannel:"

;unlt (VCU) [1]

[1] This conclusion was re—enforoed by the reeolleotion of . a.'y e
former RCA technician involved in the original design that tthe -
g voioe aotlvatlon never had worked rellably'-i L .v~f‘ o
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A  new, CRC developed; voice channel unit incorporating an -

analogue delay line at its baseband dinput was tested., This
feature allowed the rf carrier to turn on and stabilize for a few
milliseconds before being modulated by the information signal.

After another considerable -period of testing, the CRC unit was

~able to fulfill all of the control reouirements and stlll prov1de:

an acceptable error rate.

The initial tests centered'en loopback testing using both

511 bit and 2047 bit pseudorandom patterns. Using the SPAR/RCA
VCU, daily tests averaged between 35 and 150 block errors per
1000 Dblocks -~ an unacceptably high error rate. The maximum
permissible average error rate for a 2047 bit. pattern is 21

blocks per thousand in error. This is a typical value that could

be expected using a terrestrial circuit operating at a bit error
rate of. 1/100,000. = In addition to bit errors, the modems
frequently lost carrier synchronization, causing the tests to

abort, - In fact, most tests were¢ termlnated prematurely by a loss.

of modem synchronlzatlon.

Replacement< of the VCuU 7With"the CRC "model resulted in

. dramatic improvements. Several tests were run in which 2047 bit-
" patterns were looped +through the satellite facilities and back

again with no transmission errors., The longest test consisted of
7.5 hours of error free continuous loopback transmission.

The response time measured through the satellite facilities

was expected to be slightly longer than - that through the
terrestrial equivalent. ~The method used to measure the response
time was to enter a WRU command on a selected terminal at regular

intervals throughout the day. The time -elapsed .between the
depression of the 'XMIT' key and the dlsplay of the response was .

measured w1th a stopwatch and recorded.

' Approx1mately 250. measurements were'taken on the satellite
circuit, and a similar number on the terrestrial circuit. 'Since -

the two  could. not be done at on the same day, two Fridays,

approximately one month apart were selected, It was’ hoped that .
this selection of days would minimize the effects of system
loading that is known to vary in both weekly and monthly cycles. -

The mean response time over the terrestrial circuit was found to
‘be 2,91 seconds, ~while. the mean response time through the
satellite was '5.28 seconds. The results of these response time
~tests are summarized in Figures III,12 and III,.13.
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. The response tlme tests are subgeot to two llmltatlons._s

'"“{1}f-They were CaPPled out whlle the offlce was 'llve' ' That 1s,fﬂ

. nine- other terminals. 'and two printers were also .using the’

“‘eircuit during the response time tests. The effect .of other =

‘users can :be seen by comparing the shape of - the response

' r'tlme dlstrlbutlon curves given in Figure III.13. During. the__A<f;:
- satellite testing, the office  was  in normal operation.',,_]M

- During the terrestrial tests. however,-al'staff meeting - had

been called that “significantly reduced the local traffic

generation. From: the graph 1t can be seen that :the range off;f
'response times is muoh greater with more users present ‘

‘7.§f2}-‘The WRU command is’ prooessed as any other command by the"

- system., = It d1s not handled by the system front end. . This
- ‘means that the. measured times also include .the systemf
" transaction processing time and depend on the overall" system*

."load Therefore, the measured values represent oomparatlve N -
“views of the system performance as seen by the user--w_not]‘,

:>the performanoe of the network itself.

A ‘formal subgectlve evaluation by theVusers wes,omitted:atif

; the request of Toronto Dlstrlct Informal . discussions with the o
 office  staff, however, ‘ indicated that no difference in =
- performance was observed between the terrestrlal and satelllte;.:

‘ecircuits. .
B i3,3,2,*ggb;e_ Evaluation Results

l‘.The~ planned SCPC/TDMA double hop oonfiguratlon is shown in
Figure_IIIl11.. ‘For this series of experiments the SCPC  facility

- was  to be oonflgured as' a tail_oirouit'extending from a'TDMA:
_;Vbackbone network. L o . o

- Data. from the B6700 computer would be'passedlto'avCPQSOOillh'
-leni-oomputer whloh operated as a switching node in a - '"backbone! -
" TDMA - network . The CP9500 would determine the destination of the

message, translate the protocol to to BDLC protocol, then send it :

. to the Ottawa node of the TDMA network, -The message would pass

through-the satellite to a second data module at the.Ottawa node. .
It would then - return over a local loop to the CP9500 computer

"where 1t would. appear as:a message in translt on the "backbone!
j.network. ‘ : . : ;
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The CP9500 would identify the message as one " destined for
the - Newmarket  office, a. point - of service 1t controls.

~ Accordingly, it would acknowledge receipt of the message, convert fﬂ

the protocol to -Burroughs Specific Select, then forward it to
Newmarket using the SCPC facility. , :

f'Messages bound from Newnarket to'Vahier would follow similar

procedures and transformations. They would first be recelved
through the SCPC facilities using Burroughs Group Poll protocol,
then forwarded from one 'backbone' network node +to the other
- using BDLC. From there, the message ‘would be passed to the
destination system in Vanier. . ' .

Difficulties encountered with the SLIM-TDMA equipment were
not resolved in time to undertake -the double hop experiments
between Vanier and the Canada Employment Center -in Newmarket. No
test results are available for this part of .the field trial.

-T2




_Anik-B Field Trial Evaluation .
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~ Figure IIT.9 - Existing Terrestrial Network Configuration
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4 REMOTE JOB ENTRY (RJE)

eﬂ_l_OvePV1ew

B The decentrallzatlon of the unemployment . insurance system
- resulted in the ‘transfer of responsibility for five major systems .

from'Ottawa to Bathurst, New Brunswick. These include:

- The Social Insurance Register (SIR),
. = Annuities ~ Vested (VESTAN) and Ind1V1dual (INDVAN),.
= Wage Loss Insurance (WLI); L

- Income Tax for U,I.C. Benefit Clalms (TMENQ), ,

- Record of Employment (ROE), Thlrd Copy - '

Since the Bathurst computer center does not have facilities
capable of supporting these applications, all data processing is

done on the B6800 computer located in Hull, P.Q. ~ Each day the °

source data is input from a remote job entry (RJE) terminal in

Bathurst, processed in Hull, Quebec, then transmitted  back to

Bathurst for printing, card ‘punching, or storage on magnetic
tape. e : SRR o o

-There were two obJectlves of thls portlon of the trlal"

{1} To investigate the effects of satellite transmlssion delay :

‘on the performance of the Burroughs' RJE protocol; and,

{2} To demonstrate the ability of the SLIM-TDMA network - to

allocate the required communication capacity on a scheduled

basis, by releasing the Bathurst-Ottawa channel capac1ty to

7.,other users when not needed for this appllcatlon.

' H,g_Test Procedure .

A channel was to be established  from the RJE termlnal:'

located in Bathurst N. B., through the SLIM-TDMA satellite network
to. the B6800 computer at the Hull Data Center., The evaluation

~.procedure called. for offline testing using taped data 'and the
facilities - of "the network control center in Hull. After the |
circuit operation had been verified, operatlonal experiments were . -

scheduled using 1live data, The evaluation criterion for this

application was a comparison of ‘the TDMA channel throughput and -
. _error rate, with that of the existing terrestrlal fa0111t1es.- .
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Under normal operating conditions many - variables were

ekpected to 1nf1uenee the performance of ‘the RJE protocol. Both e

the quantity and type of input data varies w1de1y from day to

" ‘day. Other data processing activities at the Hull Data Center
could result 1n‘vdeleys not easily dlstlngulshed, from those
attributable  to the communication network. . Minor:software'or“-

computer hardware malfunctlons which normally ‘pass undetected,

- could also “result ‘in misleading 1nterpretat10ns_ of ‘the TDMA

performanee. Using only live data, * a controlled experiment

comparing . the  performance of the. -~ TDMA network to_terrestrial
~feoilities-was not-possible,v , I ~ L

To avoid thlsv problém, the tests were divided into two

parts; a-quantitative performance evaluation, and an 'operatlonal“
- demonstration of - the SLIM-TDMA - network.  The quantltatlve
evaluatlon would transmit a tape- contalnlng a snapshot sample "of . ..
a 31ngle ‘days" trafflc, both Ottawa to Bathurst and Bathurst to

Ottawa. ‘No processing would -be performed, on Lhe data other than

: that needed for control of- the protocol.

, Onee the peratlonal capabllity ‘of ‘the TDMA satellite
. network. had been verified, it would be used to carry normal
operational. data for the duratlon of the trial, and monitored
" closely - for deviations from performance_fmeaSured' during. the

initial test phase.

'5233;Beeulte o

The remote Job  entry ' trial . 'ooﬁprised‘ two - ‘separete

“oommunication requirements which were. regarded as independent
applications;j the transfer of input from Bathurst Lo Hull, and
the return ‘of final output from Hull :to Bathurst “The existing
terrestrlal facility supporting this operation is a 31ngle,_ 4800
bits 'per second Infodat circuit linking the B68OO 1n Hull to the

B1825- system in Bathurst. Communications. ‘backup is’ provided - by

- means of. a 2400 bits per second Multicom II access at each site.a“”

The transm1331on in both dlrectlons is controlled by Burroughs'

: RJE protocol.

" The field ffial configuration was a Virtual' private :line

,_‘through the SLIM—TDMA network as’ shown in Figure. ITT.14, The -
. B6800 in Hull was connected to the Ottawa TDMA terminal through a =
. full - duplex, synchronous local loop, operating:at 4800 bits per .

second, - All transmission timing was provided through - the local

loop. from the.SLIV TDMA network. . The Bathurst)TDMA termlnal wasv"
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located on the roof of the Regional computer centér, with - access
to the RJE termlnal provlded by a four-w1re 1ntra-bui]d1ng loop.

'The transm1531on blook size for both leecLions was flxed at

- - approximately U400 bytes, the default block size for the systen, -
‘The existing hardware/software configuration and operational

- requirements prevented optimizing the transmission block size.

Bathufst to Hull transmissions usually ocguf between ‘1500h
and  1630h eastern time, and contain an average of 1.4 million

‘bytes of data., The Hull to Bathurst transmissions normally occur

between 0800h and 1030h Eastern»ttime‘and average 2.5 million
bytes of data.:i‘ ‘ - o :

The - SLIM~TDMA network comprised four separafe nodés;
Toronto, Montreal, Ottawa and Bathurst. TFor technical reasons
that were never 1solated' during the trial period, the full

operation of all four nodes was not achieved, with. Bathurst,f in

partlcular, presenting persistent problems.

The Bathurst node was unable to lock onto the burst  timing

transmitted by the master station. As a result communications
could not be established over that portion of the network. - On
several occasions CNCP sent engineers or technlolans to Bathurst
to isolate the problems but to no avail. A few. minor problems
were uncovered, however, their correction did not alter the
overall performance. When CNCP failed to resolve the  problems,
the manufacturer, Miller Communications Ltd. was called in to

assist. Their engineers  were also unable to activate . the -

station.

Finally, the entire ground station was returned to Ottawa
for intensive examination by both Miller Communications and CNCP
. Telecommunications. In Ottawa, the equipment. was - swapped into
- the local ground station and found to be fully operational. Upon

its return to Bathurst, however, it was again unabletto funetion. -

Throughout -the entire period. of the field trial, only 10
minutes of transmission time was achieved under  the RJE protocol.
Unfortunately, this  transmission was used solely to test
continuity of the virtual circuit through the SLIM-TDMA  network

and was not documented in the context of protocol testing. No

" results of any 51gn1flcanee wepe achleved
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- Figure III.14 -AI_eﬂJQr'_k Configuration for RJE Tests -
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5 DIGITAL FACSIMILE

- 5.1 Overview . .

Digitall facsimile -is frequently used within_ CEIC for.

transmission of administrative documents between regional centers
and national headquarters in Ottawa. Its main application is for
the transmission of documents which require authorizing
signatures, or where the information contained 1is  largely
pictorial in nature, :

Initial plans for demonstrating the transmission of
facsimile images through the  SLIM~TDMA network called for the
implementation of two channels; one between Bathurst N.B. "= and

Ottawa, the other between Toronto and Ottawa. The planned’

- configuration is shown in Figure III,15.

Three principal = objectives were identified for this .

application:

{1} ' To demonstrate the ability of ~the network to deliver

facsimile images transmitted in digital form. This required

- the re~-digitizing of the. voice frequency signal from the
facsimile machine by a 32k bits per -second CVSD codec prior
to  transmission through the TDMA network, and the recovery
of .the original signal from - the .digitized  stream before
delivery to the receiver. ‘

{2} To demonstrate the ability of the network to be reconfigured-

on a scheduled basis by reassignment of the termination

points of . a single virtual circuit through the network, At

certain times the network - would provide a bi-directional

channel between Ottawa and Bathurst. The rest of the time,

it would link Ottawa and Toronto. -

{3} Td"investigate any -improvement in the qualiﬁy of the
‘transmitted image that could be attributed to the use of
" forward error correction within the network. '

Unfortunately, as described in Section 4.3, ‘technical
_problems plagued the Bathurst terminal throughout the trial

~period. Neither CNCP nor Miller Communications (the manufacturer .

of the TDMA terminal) were able to resolve these problems before
the end of the trial. Facsimile testing could be carried out
only between Ottawa and Toronto. - :
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"It was originelly planned tovoefry outtthe{tests so that- on
alternate days the Forward Error Correction (FEC) feature of -the

codec on the satellite trunk would be- operational. 'For~various_.‘
- reasons which were not made clear to the users,. .CNCP .did not

follow. through with this aspect of the testing, Therefore, all

. "tests. were carried out- without = the, usei~oftfforWard’,“error_

correction,

':5_2_Test Procedgn

. Tests were earried outf"daily-'oﬁ~ weekdeys .betweenf the

telecommunications centers of CEIC NHQ and Toronto 'from 28 .
“January - 1983 to .14 February 1983, ‘both locations used Raploom "
.- 1000 facsimile machines ~which process 'the source -information’

"~ .digitally ‘but  have .a built-in modem‘~to;‘present an analogue._ .
.+ interface directly with the voice frequency 3001 type ~channel.

' rgThe typloal document transmlt tlme was 45 seoonds._'.r. ‘ -

anh day, Hull transmltted a -faos1m11e test ohart_'to

.- Toronto,. first using - the satellite . dial-=up ' trunk and . then
repeating the transmission over ..a government interoffice
‘terrestrial ' trunk, - Toronto then. reéepeated the process- in- the. . L

- opposite direction but using a typloal office memorandum - rather EESE
".than the test chart. During the -course of the tests Toronto also

<transmitted samples of printed text combined - with - photographic

. material ' from magazines. For operational reasons all tests were.
-restrloted to the hours 0900 - 1000. ‘ : P e

‘ 5¢3_Resultsp:"'

f:lTablegprII}TI‘fsdmmerizeS‘p,the~.‘suooess of faosmmlle ,
transmissions between Hull and Toronto. ' The satellite CiPCUltL'

was available only on 4 of the .13 days durlng ‘which the tests

= were to .be oarrled out N Durlng this _tlme approx1mately 1%
‘ doouments were transmltted . of these,_ ell were judged_ tov_be

suooessful by the user.

e Plgures III 16 to III,23 show test doouments ‘received at
Toronto.  and Hull [1]: 1In each oase, the smeared half inch black
strip across the samples at Toronto are due to malfunctlon of the_';?
"faos1mile maohlne and not- to transmlsslon problems. ‘

":[1] The photooopylng process used for this report may. have: .
‘introduced  some . degradatmon in . all examples of faos1m11e‘<f.
-transmission., .. .. - . C - Lo o
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5.4 Conclusions

The follow1ng eonclus1ons can be .drawn from- the facsimile

reproductlons received at Toronto and Hull.

(1)

{2}

{3}

{4}

The propagation delay of the .satelljte circuit hés no
adverse effect on the communications protocol of ‘the Rapleom
1000 facsimile machines. .

Transmission .via satellite trunks using 32 Kkbps delta
modulation had no perceptible effect on the quality of  the

received facsimile reproduction.in terms of either graphic

distortion -or transmission . error related effects when -
compared with similar reproductions obtained via terrestrial

transmissions. Both were deemed to be of good quality. =

The half-tone photographs 'suffered from a characterlstlc

degradation that was similar for all images sent over both

the satellite and terrestrial networks., (refer to Figures
I11.19 through III.23) It can be _concluded - that  this

degradation  was caused by the processing technique used by .

the Rapicom 1000 machines rather than by any property of the

_communications network.

From a service -point of‘ view the availability of the

satellite circuit used for facsimile tests was unacceptable.

Day/Month ‘Hull to - _Toronto
‘ : Toronto " to Hull
Successful? .Successful?
2871 - No . = .~ No~
S 3171 ' " No - " “No
- 1/2 Yes . Yes
. 2/2 . . No , ~ No.
372 “No - | . Wo
b/2 No - No
7/2 I -No 4 Noo
8/2 No ‘ ~ No -
. 9/2 No . No
10/2 Yes Yes
1172 - Yes. A Yes
-14/2 ' Yes . Yes

Table III.! - Summary of Daily Facsimile Tests -
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FACSIMILE EVALUATION TEST SHEET 11
SERIAL NO. PAPER TONER ... ... RESOLUTION
DATE____ _ TEMP.______ REL/HUM___ SEGV. __ STYV.__ I

SOLID BLACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S BAL
80% BLACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S Bl.
60% BLACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S BA(
40% RILACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG's B
PRI THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DCE'S. 8

RAP'C‘I. 2972 STENDER WAY, SANTA CLARA, CA. 95051 l
WAEWE 7 KINGSBRIDGE RD., FAIRFIELD, N.J. 07006

st
2y Thvigen Wik
&) 5 KA L0 A,

. 6 Pt San Serif
. ABRCDEFGHIJKLM
8 Pt San Serif NOPORSTUVWXY?Z
: abecdefghijkim
ABCDEFGHIJKLM noepgrItuvwxaye
NOPORSTUVWXYZ 12345687890

Figure I1I1.16 - Fax Test Sheet (Hull to Toronto -~ Satellite)
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1 FACSIMILE EVALUATION TEST SHEET
'Q SERIALNO, ____ PAPER TONER ... RESOLUTION ..
| DATE ___TEMP,____ REL/HUM._ _ SEGV.____ STY.V.

SOLID BLACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S B/
80%  BLACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S B
60%  BLACK THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S B/ -
40%  BLACK  THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DQG'S B/
e wati THE QUICK BROWN FOX JUMPED OVER THE LAZY BLACK DOG'S 8/

o
RAPI 4h A= 2972 STENDER WAY, SANTA CLARA, CA. 95051

WHEWE 7 KINGSBRIDGE RD., FAIRFIELD, N.J. 07006

. ABGDEFGHIJKL

8 Pt San Serif NOPQRSTUV WY
1

c y

P 9

1
TU
abedefg ik
STUVWX
123456878

A DEFGHIJKLM nopqr
N QORSTUVWXYZ \

Figure IIT.17 - Fax Test Sheet (Hull to Toronto - ITerrestrial)
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qr;p m‘gr;zgz‘ésﬁada ﬁ;‘l?.':;::t‘.on Canaca ~ Niemorandum - Note de service

Classitication
Cote sécuritaire

POUR  See Distribution : “\L\h; L : i

LTy Y ., Your File
% ERT Y Y ere référance
L ‘_~'JP" ) é(%gr -File : :
TR T Npue f rence*
| | T 230-11-1
FROM A/DireCth ] . | BEEREN Datet v '
. ORIGINE. Telecommunications v

. _ 21 January,

SUBJECT. - ’ ’
08JET  ANIK-B FIELD TRIAL- OF FACSIMILE TRANSMISSIONS

The attached instructions, for the facsimile operators during the ANIK-B
field trial, were prepared 1n concert with GTA. :

The volce coordination identified in step 2 is designed to avoid
unnecessary attempts by the Hull operator to transmit via satellite
'should the Toronto facsimile equipment not be available, however,

should either facsimile machine be inoperative, this information must ‘
be reported-in the log sheet ag explained in step 5.

This exercise is to begin on January 27 and ‘continue unLil February 14,

1983. ,
e J&fiiff“‘* £

G. Parent

. Figure III.18 ~ Fax Test Memo (Toronto §g Hu11 - Satellite)
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Employmem and : Emplou et

nn | Ie epry S b
immigration Canada’ " Immigration Canada .Mﬂmﬂrﬁﬂﬁum . fote de sgmlﬂﬁ o _
e i
\ . . . Classificartion
LN e Cota sdcuritaire .
‘ . ‘ O S R A
: POUR See Distribution : ’ . T TN - Your*File’ i
) . . ' . ) Vo}re rétérence %
’\.‘;4 ggr F'AL .‘
‘ - i\lotrar rence 230_11 l
From A/Director T O s
I RIGINE Telecommunicatlons S : ' ‘ e ey TN 21 January, 1983

UBJECT ' ' '
i OBJET "ANIK-B FIELD TRIAL- OF FACSIMILE TRANSMISSIONS

The attached instructions, for the facsimile operators during the.ANIK%Bj‘ ,.
field trial were prepared in concert Wlth GTA. . ‘ : :

The voice coordination ldentified in step 2 is designed to avoid
unnecessary attempts by the Hull operator to transmit via satellite .
should the Toronto facsimile equipment not be available, however,
should either facsimile machine be inoperative, this information must
be reported 1in the log sheet as explained in step 5.

This exercise 1s -to begin on January 27 and continue until February 14,

I 1983.
l o o j o “‘*‘G.VParent ’

Figure 'III.J_Q - Fax Test Memo (Toronto to Hull - Terrestrial)
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a1

Columbinn around syuiveel: 1080 tuyyet,

A Montana rancher clainmg that
ground squirrels cost him $10,000 in crop
wissCH 1ast year, aceoraing o High Counery
Neas, He says he fired 50,000 rounds of
snuiition gt the rodents one vear and
tried strychiune another year, bath 1o no
avail. Put, the newspaper notes, he and
vilwa andios i nincieen weston Mon-
tana counties now will be able to use
Compouad 1080 againat he growndd
scuirrels,

Crmssraationists whes have the impres:
sion thac 1080 is beiny used only 10 kill
cry rars—ar in the axperimental i
coyote collar for sheep~may be puzzled.
tadeiad, many oses of 1080 were barmed
in 1972 when President Nixon issued an
exeeudve order halting its nse on federal
lands against predstors and also againse
sadents where it wonld cause seaondary

Figure III,.20Q =

i

t

|
i
|
!

i

]
!
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not harm an egy The female went on to
huut:wfu”y wbve the chick i lawhed,
Here are the events that chree observers
teprattend i et dssue il The Lussenger
Pigeon:

A V18, Vish and Wildlifa Servics hinla-
gist and two companions were routinely
manitaring a perennially successfil hald
cagle nest in north-central Vilas County.
In mid-April, as they flew aver the nest in
a suutt pline, they saw an incubating
adult, Ewrly in June, in another check,
they found & bird stilt on the nest, bhut
there also was what louked to be the budy
of a dead adule. | - -~

Investigaring the nest tree frum the
gluulld) Lht: lllcll»'\)lll“i 1w ‘1‘]”llh 'ﬂl?\lllb
a healthy chick thar appeared to be abour
firc wecks old. The dead male, which
they cstimated to have died at least a
menth carlier, was s#ill in the nest.

What had happened? The biologists
theotize that lightning struck the nest tree,
breaking off several branches and killitg
the male bird. The egp muse have hatched
about this tme, and the female almost
imvmedintely regruited an unmated male in
the arex 10 help ber use the cuck,

Could a foreign plani (ifeen fee high,
with chree-foorlong leaves, be taking over
Mew ok Swe! A hicadlie
warned, “Dangerous Weed Spreads Up-
state,” and Cornell Universicys expere
urged residents of a dazen countles w be
on the lookout for the mane hoowseed
and report the locaton of any plancs
to the nearest Cooperative  Exrension
AgEnt.

The giant hogweed, s perennial narive
to the Caucasus Mountaits nf Russia,
may sound like a candidute {for a horror

focenil

Publication Sent Toronto to

-90-

ervd slmnk ritxy t drenm.

For the past couple of vears, Toxas has
been having one of the periodic outhreaks
of rabies that oceur in some western and

border states. There are always carriers of

the disease in wild populations; the infec-
f10n b'rc;fkﬁ out 1‘.1‘0!1'\ ﬁmt.‘ ta ﬁme, [each'
ing domestic animals and—aoccasionally—
people. In Texas there appears to have
heen o skunk population explosion and a
Ligh pereentsge of mobid animals found
have been skunks,

So great numbers of sbunks have been
killcd and in some aveas irracional fear has
atl emall wild

uuuumnb,. T]u.\, d(‘hpl?‘c thc fact that the
epicdetuic i betng well controlled by vac
cination of pews and livestock,

But a single sheet of paper distribured
Iy the “lexas Agticultural Extension Servs
ice, with directions on “Huw to Catch o

Hull (Satellite)
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Columbiun ground squiirrel: 1080 target.

1hat
ground squirrels cost him $10,000 in crop
sy last vean, according w §ligh Cowntry
News. He says he fired 50,000 rounds of
avuswanitivi at the rodents one year and
tied stryehnine another year, both 1 no
- avail. But, the newspaper notes, he and
other ranchers in ningteen western Mon-
tana countics now will be able o use
(_:guup\_)und 1060 agalingt the ;;'T\')i.i.i‘xd
squirrels. ’
Cotuet vadenises whe have the impres-
~sion that 1080 is being used only ro kilt

A Montana rancher  ciaims

coyote collar for sheep—mmy be puzzled.
Indeed, muny uses of 1080 were banned
in 1972 when President Nixon issued an
vacive urdel halting its use on federal
lneds ugainst predarors and also against
swlents where it would cause secondary

Figure IIT.21 -

| Digeon:

LA LULS Fishoand Wildlifs Service hinle ‘

ROXANNA SAYRE

| ot harm an cpp. The fenale went on to
success{ully 1aise ihe chick tha Taichial.
Hete are the events that three obscrvers
tepotted itu tecent bssue of The Passsrge

gist and two conspanions were routinely
| monitaning s perennially snecessful hald
| cagle nest in norch-central Vilas County,
It wid-April, us they flow over the nest in
a small plane, they suw an incubaring
adult. Harly in June, iti another check,
they found a bird suil on the nest, but
¢ there also wis what looked to be the body
of 1 dead adulr, '

Investigating  the nest cree from the
HIUUIILL il]c [HLNY r«_l\ul\] iwis :ﬂ,]uli..i i'ﬁiSii.‘qI{
a healthy chick that appeared o be about
fivi v."\'.'\'.}x:i ull, The dead D’lﬂlé. which
i they estimsted o have died at least a
| manth satlisr was srill in the nest.

What had happened? The hiologists
theorize rhat lightuing struck che nest mee,

the male bird, The egp musr have hatched
about this time, and the funale alimost
itnmediately recruited an unnuted male in
the area to heip her mse the eluck,

Could a foreign plani fifieen feei higle,
with threc-footdong leaves, be raking over
Hew Yotk Stete! A recent Leadlive
wamned, “Dungerous Weed Spreads Up-
state,” and Comell Universices cxperts
urgedd vesidents of a dozen counties to be
on the kot for che giant hogwesd
add tepore the location of any plants
w the nearest Cooprermtive  Extemsion
agent.

The giant hogweed, » perennial nacve
to the Caucasus Mountains of Russia,
may suutl like w candidate for a horror

'

breaking off seversl branches and killing

!

HITC RESZA

L WAL T8 KIS

X1

o

Seviped shunk: sasy to drivun.

For the past couple of years, loxas has
been having one of the periodic outhreuks
of ralnes that ageur in some western and
border states. | here are always carriers of
the discase in wild populations; the infec-
tion breaks out. irom e to time, reach-
ing domestic animals and—occasionally—
peuple. T Tekas there appears w have
heent 4 skunk population explosion and 2
ligh peteentage of fabid animals found
have been skunks,

S great nimbers of skhimby have haen
killed, and in some areas irrational fear bas
triggerad the stauohter of all small wild
maritwals, This despite the fact that the
epidenic is heing well controlled by vac
cination of pets and livestock.

But a single sheet of papet distributed
by the Texas Agrieultural Extension Serve
ice, with directions on “How o Cateh »

Publication Sent Toronto to Hull (Terrestrial)

-91=




Anik—B Field Trial Evaluation

TR~ 07T ANIK TEST
FEEL /{, /78 3.

Tanuary 1981 /Volurme 83, Number 1

Russell W Paterson/ Publisher

, Lus Ling/ Editor
: Daniel ). McClain/ Design Direcior
) Ciary Soucic/ Executive Fditor

Roxanna Sayre/Managing Editor

Karhleen Fiezpatrick/ Senior Editor

Marrha Hill/ Picture Editor

Ruth Norris/ Associcte Editor

Leslie Ware/ Associcte Ediur

Linda Mormissey/ Picture Associate

Schellic Hagan/ Researcher

; Robert Cahn/Washington Edior
‘ Frunk Graham Je./Field Editor
George Layeack /Field Editor

John G Mitchell/Tield Editor

e
:
e

The magazine of the Nutional Audibon Society

ARTICLES

22

56

64

68

82

84

Games Otters Play

Geowpe Laycock ana Michuel 8, Quinton
Behaviorists may tell us that otters do not really play
as we play, that they are responding ro instincrive
drives. Bur who is to say thar orrers do nor have fun/

The Leeman Surviveth

Pater Canby and Martha Cooper

Onee the mast commenniace seasonal indosrry in New England,
the ive harvest now exisis largely in Guclitg netoories; but

one stall pond m Maine still yelds i 300-pound blocks,

Earth's Eye
Burry Snyder

The Common House Finch Ts 4 Rare Bird Indeed

Michael Haywood and Diune Pieree

The Earth Heaves, the ‘sk}r Falls
Peter Steinhart and Gary Braasch

In the red zone of Mount 8t Helens, a landseape like none
other, one's thoughts Ton naturally to cosmic questions:
o life and death, power and frailry, naan and will and Gad.

'The Devil’s ‘Trath
Dennis tHanson and Galen Rowell

Qur intrepid adventurers scale that fantastic cock stutop
looming over the plains for a close encounter withi the
rerresrrial (nor exnarerreserial) inhabirants of irs supmir,

A Fishing Owl Exposed
T N. Liversedye

Peter Matthiessen’s Africa: Book One, Botswana

'Tail of Woe
Edward R. Ricciuti and CGary R, Zahm

The Maltese Eagle

Alan Tennang

Figure III.22 - Publication Sent Toronto to Hull (Satellite)

-2~




Anik-B Field Trial Evaluation

CTOoR-0TT- ANIK TEST

FEB

/", /78 3.

]anuarv 1981 /Volume 83, Number 1

Russell W, Peterson/ Publisher

LEs LiNe/ Editor
[hnu.l] McClain/ Design Divector
Gaty Soucie/Executive Editor

Roxunna Sayre/ Managing Editor -

Kathleen Titzpatrick /Senior Editor
Murtha THN/ Picture Editor

Ruth Newris/ Associate Editor
Leslie Ware/ Associate Editor
Linda Morrissey/ Picture Associcte
Schellic Hagan/Resedrcher
Robert Cahn/Washington Editor
Frank CGrahan Jr/Field Editor
George Layeack/ Field Editor
John G, Mitchell/Field Editor

AUDUBON

‘The maguzine of the Netional Audiebon Society
ARTICLES

22 Games Otters Play
George Fayeock and Michael s. Ruinton

Behaviorists tay rell us that wters do not really play
s we play, that they are responding i insrinedve
drives, But who is 10 say that otters Ju non have fun?

30 The [ceman Surviveth
Peter Canby dnd Mastha Cooper

Onee the mast commonplace seasonal industry i New England,
the ice harvest now exists laneely i fading memories; hor
one small poud ju Maine snill yields i 300-paund blocks.

38 Earth's Tye
Burry Snyder

44 The Common House Finch 1s a Rare Bird Indewd

Michael Harvwood and Diane Pierce

46 The Earth Heaves, the Sky Falls

Pater Steinhart und Gary Breesch

In the red zone of Mourm 8r. Helens, g fandscape like none
other, one's thauphts run pawrally t cosmic quesriems:
o Life dnd denih, power and frailty, man and will and God.

56 The Devil's Truth
Dennis Hunson and Gaden Rowell

Ohr intrepid adventurees seale that fantastic rock simp
looming over the phains for « cos: encounter with the
rerrestrial (not extrarerrestrial) inhabirms of i sununit.

64 A Fishing Owl Exposed
T N. Liversedue

68 Peter Matthiessen's Africa: Book One, Botswana

82 Tail of Woe
Ldward R. Riceiuti and Gary R, Zahm

84 T'he Maltese Eagle

Alan Tennant

Figure IIT.23 - Publication Sent Toronto to Hull (Terrestrial)

-93-

I




Anik-B Field Trial Evaluation

Page intentionally left blank -

~Ql




| Anik-B Field Trial Evaluation -

Page intentionally left blank

=95




Anik-B Field Trial Evaluation

Page intentionally. left blank

~96~




_Anik—B'- Fi.el‘d» Trial  Evaluation

" PART IV - GIA APPLICATIONS

1 INTRODUCTION

. The Government Teleeommunloatlons Agency (GTA) the

- - Department of Communications. is one of the largest users of voice
“and- data communication services in Canada. -In its  primary role

. as. -a‘.centralized  procurement agency for telecommunleatlon'

- services, it is responsible for the spe01f10ation and aequlsltlon =
of  a .complete range - of facilities 1nclud1ng v01ee,‘ data,

' Jteleeonferenelng and’ w1de band systems. ' B .

» Under the field: trlal rthe; applloatlon of satelllte
ioommunleatlon to four specific areas was - 1nvest1gated telephony,'
teleconferen01ng, office - automation and data messaging. The:
.. following series.of experiments was 1dent1f1ed to address each of .

- these .main areas of responsibility. . In ‘all cases the facilities
" implemented using the satellite network were provided in addltlon'f
‘to normal terrestrial services. Wherever p0851b1e, the network : .
was-used in a controlled environment to. monltor its. -use’ and

facllltate the collectlon of data.

n:ft}ifGTA is respon31ble for the ‘proourement_'of"edministrative
-~ -telephone services used within the Federal government. At -

- the. present time, an. extensive . inter-city prlvate line
.. network . interconnects most communities where services are

-t;prov1ded directly to the public,- or ~where . required to .
.support  various government activities. One of the Agency's '

‘main obJectlves was to 1nvest1gate the. fea31blllty of* using

) satellite communlcatlons’ as a bulldlng bloek .for - its .

*i_1nter-clty network.

{2} jIn recent years, travel costs W1th1n the Federal government

have risen dramatlcally. One means of reducing these . costs

.. is.. through the use of - teleconferencing.. Using "the*
‘facilities - provided under the field trlal,-‘the Ageney

.conducted” a series of- teleoonferenolng experlments to

_ determine whether a satellite network. can ‘be used for this‘-"i‘
- application ‘and to identify any llmltatlons that 1t 1mposes”

" * on _.the users of suoh a serv1oe.

{3}?AThe Departmentﬂof Qommunications is actively involved in the
. promotion.  and development _-of- office juoommunieationf’
. 'technology; both to streamline its own operation and to

','“improve fits,understanding of- the impact of this ' teclinology
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in the Canadian economy. A series of experiments was
therefore déveloped to investigate the . ability of a
satellite network to interconnect word processors and
deliver documents between offices in different cities.

{4} 'GTA operates a nation-wide Telex-like network, the
- Government Data Network (GDN), that serves over . 500
different . ‘government offices across- Canada. The forth
series of experiments investigated the ability of the
‘satellite network to support this type of -application by
enabling work stations in Ottawa to access directly the CNCP

‘Infoswitch - network, and through that facility, the Telex

network. ' The experiments demonstrated the ability of the

work station to send messages to, and receive from other
work stations on both the Infoswitch and Telex networks.

A detailed description-'of each experiment is presented in
- the following paragraphs along with an analysis of the findings.

2 TELEPHONY

2,1_Original Test Plan

The original‘ plan for the “subjective evaluation of the

. telephony application in the CNCP Satellite SLIM-TDMA Network

Trial - was .a compromise procedure based on the practical
considerations "of implementing . each of the four - proposed’

procedures within the limited time and resources aVailable. The
recommended procedure was. that a pre-selected group at: the
middle-management level within each of the participating

government departments be asked to fill in questionnaires after

placing a - call to another city using a special access code to
that city and again, after placing a call to the same city ' using

-the normal government inter-city network.. All calls would be -

made by participants during the normal course of their work. -

This, proeeduPe had several shortcomings which were known

‘apriori ~and were detailed in the test  plan, The main -

- shortcomings were the following:

{1} Since the participants were required to use a special

telephone . code to access the  satellite network, the

experiment was not 'blind', The effects on the test results
could be minimized, however, by not revealing the naLure of
the test condition to the part101pants.
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2{2}‘ Expected - limited sample size due to'the»limitedlresoarces_

'avallable. -

f‘{3}, Pre~selection of ‘the sample by mlddle—management personnelfn
* .These individuals probably selected ,those persons who -most -

often make inter-city telephone calls. Heavy telephone.

~users tend to be more critical of quality, and therefore may’
"not necessarily be representative of ‘the general government
populatlon. S .

' The limited time avallable between the delayed start of the,
trial caused by technical equipment problems and the extended
trial cut-off date (February 15, 1983) presented a real danger

~that little or no data would . be collected for the telephony

application. The original intent was ‘to ‘allow .6 months. for the"

data collection., . In reality, only six weeks were_available.V a
- GTA/DDE  therefore developed and implemented a supplementary ..
" procedure to enable controlled yet more rapid data collection. . ..’

The original test procedure was also used for a limited group of
participants to collect the data that would be available .as a.
result of the normal numbers of real calls occurring . during the
trial period. To distinguish between the two test procedures,

"the original was termed 'Handout Questlonnalre' -the other?s the

'Interview Questlonnalre'

The procedure followed for the !Interview .Questionnaire!
selected individuals at random from the Ontario Reglon teléphone.
directories of the participating  government departments (CEIC,
AES, DOC). Each was called by an interviewer at’ the GTA/DDE
offlce at 300 Slater Street; once. over the satellite circuit, and

once’ over the government 1nter-city terrestrlal network. . Both

times, the participant was asked to answer a set of questlons
regarding the quality -of = the .connection, - The tests were
scheduled so that half of the participants received their first
call through the ' terrestrial facilities, and- half through the

_-satellite facilities. Insofar as possible,. each partloipant-

completed both questlonnalres on the same day._

Interv1ews were conducted between January 26, 1983 and -
February 11, 1983, involving 102 participants from DOC, CEIC and -

~ AES in Toronto. Each subject was - called twice, . once in the
" morning between. the hours of 10930 and 1100, ‘and once 1n the‘

afternoon between the hours of 1330 and 1500.

e
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3
i

" Five responses were rejected; either because the interview

was interrupted by a disconnection (satellite ecircuit), or .

because the interviewer accidentally called the subJeot twice

using the satellite connection mode. This left a total of’ 97

‘statistically valid subjects; 56 male and 41 female,

Thirty-five subjects were selected  to participate in . the
other test using the procedure and ' Handout questionnaire as
originally planned. These individuals were selected from AES and
CEIC both in Toronto and Ottawa. On January 24, 1983, each
participant was sent two copies of the quéstionnaire, with
instructions to complete one copy after using the regular access

code (terrestrial communication link), and the other after using

the experlmental access code (satelllte llnk)

_ TWenty—three quest;onnalres had been returned by = the trial
“cut-off date on February 15, 1983, Six responses were rejected;
eitherAbecause their questionnaires were incomplete, or because
they had’ inadvertently used the satellite circuit for both copies
of the questionnaire, This left a total sample size of seventeen
for the handout questlonnalre, 1 female and 16 males.

2.3 Results

A copy of the Interview Questionnaire and the descriptive
preamble used by the interviewers is presented as- Appendix A.
The Handout Questionnaire and its covering explanatory letter is

attached as Appendix B, Both questionnaires ‘address the

following aspects of communications link quality:

’{1} The overall impression of circuit quality,

{2} The quality of the current connection as compared to similar

calls over the government inter-city network.

{3} The classification of any difficulties experienoed_invthe
current connection, S ‘ '

{4} The impression of any heSitatlon or awkwardness in
conversation compared to s1mllar calls over the government
inter-city network,

The Handout questlonnalre also questloned each partlolpant
about the occurrence of conversational interruptlons and the ease
with which one person could interrupt the other, This area of
investigation was not possible with the Interview questlonnalre
because of the oontrolled nature of its delivery.
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The overall results ' of the'pontions of the Interview and

 Handout questionnaires dealing with the quality - of . the

communication link are summarized in Tables IV.,1 and- IV.2

‘respectively., Shown for each question is the absolute number of
respondents for each of the- possible answers, along with the -

percentage of respondents that number represents.

The  findings for . each ‘of = the four ‘key areas of

communications quality that were measured during the field : trlal

.are examined in detail 1n the followlng paragraphs.

 2.3.1 Overall Circuit Quality

The overall quality of the communications channel was .

measured on a four point rating scale by each user "as being

excellent, good, fair or poor; The distribution of responses to
the Interv1ew and Handout questlonnalres is shown in Flgures IV 1'”

and IV,.2 respectlvely._

v Each of the possible ratings was assigned a weighting«of y,
3y 2 or 1 respectively, in accordance with CCITT recommendations_

for the determination of 1the‘ Mean Opinion Score. : The Mean
Opinion Score was then determined for each _channel type

, (satelllte or terrestrlal) .and each type  of questlonnalre.

Within each of these categories ‘the ratings were also sorted by
the gender of the partlclpant :

It was ' found that the channel- type was the only variable -

that caused a slgnlfleant difference in the Mean Opinion Scores.
The terrestrial channel -aghieved a score of 2,96, indicating a

" much better transmission quality than through the satellite

channel which had a score of 2,22, No significant difference was

detected in the perception of channel quallty by male and female o

partlclpants.‘

N The .method' of presenting the ~dquestionnairei to ,.the
‘participants . (that  is, Interview or Handout) also appeared to .

have little affect on the Mean Opinion Scores of similar

communication channels, This finding is interesting for the’
) government, in that it 1ndlcates that telephone surveys may be“'
more effective than those conducted by mail, Telephone surveys::
‘using the government inter-city network would ensure that. enough'
- subjects will ‘be surveyed and would provide a higher respondent

level than a questionnaire that is mailed. In the present

experiment, a little more. that 50% of the Handout questionnaires

were returned.
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The detailed breakdown of the Mean Opinion Scores and ° the

levels of confidence that can be associated with each is
. summarized as Table IV.3, Table IV.l4 summarizes the analysis of

variance in the Mean 'Opinion Scores for each of the three .

independent factors present in the test; the channel type, method

of presenting the  questionnaire and = the ,gender Qf"thei

participant.

2.3.2 BQuality of the Current Connection .

The participants were asked to rate the quality. of the
'current! connection as being better than, the same as, or worse

" than the quality of connections normally achieved between the

.same cities through the government inter-city network. The
distribution of these ratings for the Interview and Handout

questionnaires is shown in Figure IV.3 and Figure IV.4

respectively. Overall, 61% of the respondents felt . that the
terrestrial connection was the same as, or better than a 'normal!
connection between the same cities. Only 10% believed that the
quality of the -connection was worse. : -

When the question was applied to a . connection between = the
same cities through the satellite network, 63% of all respondents

felt that the connection was the same as or better than normal,

while 37% believed that the quality of the connection was worse,
From this, it can be concluded that the satellite connection

was generally perceived as being of similar or poorer quality

than the terrestrial connection. '

2.3.3 Classification of Difficulties Experienced

Both questionnaires attempted to olaséify the forms of

channel degradation that were experienced by the participants,

The major factors were expected to be noise, distortion, fading,
echo and cross talk. The characteristices of channel degradation
actually experienced by the participants are summarized in Table
IV.5, with results shown separately for the Handout and Interview

questionnaires. The various degradation factors are grouped

according to the frequency with which they were reported, The
percentage distributions of -difficulties experienced by the
participants wusing the Interview and Handout questionnaires are
shown as Figures IV.5 and IV.6 respectively.

~102-




_Anik-B Field Trial Evaluation

B?"farﬁ‘the largest complaint (for - both satellite and’

“terrestrial circuits) was  'noisy transm1ss1on' ~Of . those
"participants  receiving the . Interview questlonnalre,. 544

experienced this problem through the satellite circuit and 40%
found it with the terrestrial channel. _The correspondlng results
from those rece1v1ng the Handout questlonnaire were 64.7%4 and
29, 4% respectlvely. : R : ‘

In the Interv1ew'questlonna1res responses, the " pattern’ of
the difficulties experlenced were very similar for satellite and

terrestrial ecircuits, = fAmong ‘the responses  to the Handout . . .

questionnaire, " however, there were no complaints of distortion,.
crosstalk, .echo or fading for the terrestrial = circuits.. ~It is
unlikely that none. of these problems were present in the
terrestrial calls. The most probable reason for the - discrepancy
is the’ partieipants' awareness of the test: eondltlon. Since a

~ special. access oode was required to use the satellite channel,

the users would be expecting different channel oharaoterlstlcs
and would pay more attentlon to these calls.

For both forms of the questlonnalre, subjeotsﬁ listed
distortion and echo as the maJor problems with . the . satellite

circuit.

2,3;§;Hesitation or Aﬂkﬂardness in'Conyersation'r,

Satellite communications has an inherent transmission delay -
caused '~ by the large distance between the earth and the
communication satellite. Although the delays are.small, they can
have a psychological éffect on the user; .especially - if the

conversation is  highly “interactive - in‘ ‘nature. - Both
questlonnalres addressed this phenomenon - by asking -the
partiéipant to identify and rate any unusual hesitation or
awkwardness present in the conversation, The flndlngs for the_f
Interview and Handout questlonnalres are . summarlzed as Flgures
v.7 and V.8 respectlvely.’ :

In the Interv1ew,' 309 of the respondents felt that they

-experienced more hesitation or awkwardness when using the -

satellite cirouits as.. compared. to usual. communloatlons (using

terrestrial dircuits).  Only 9% believed that  thé terrestrial -

circuit caused more hesitation or awkwardness than a "normal!

'oonnectlon (also a terrestrlal cirouit)
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On the handout questionnaire, 58.8% of the subjects reported
more hesitation or awkwardness on satellite circuits but none
felt the same for terrestrial circuits. ' :

A significantly higher percentage of respondents reported
awkwardness or hesitation when using the satellite channel for
the Handout questionnaire than for the Interview questionnaire.
This was probably caused by the interview procedure followed.
The interview process was strictly a Question-~Answer sequence

with little necessity for either party to interrupt. On the

other hand, the Handout questionnaire involved opinions about
real interactive conversations. )

There was, hOWeVeP, a significantly higher percentage of the

Handout questionnaire respondents who reported that satellite

communication  caused more awkwardness or hesitation in

communication than did  terrestrial communications. It seems
that this pattern of response is related to ease and frequenoy of
interruptions that is discussed in the following section.

2.3.5 Frequency and Ease of Interruption

The questions related to frequency of interruption by ‘the
called party and ease of interruption by the calling party were

only posed for the Handout questionnaire as they had 1little

relevance to the structured communication pattern of the
interview procedure.

‘Fach participant was asked if, during the normal course of
conversation, he was interrupted by the called party more often,
less often or about the same amount as normally experienced with
a call placed through the usual government inter-city network.
Participants were requested to differentiate between
interruptions caused by the nature of the conversation and those
believed to be caused by some property of the connection. The
findings for both satellite and terrestrial calls are summarized
in Table IV.6, and illustrated as Figure IV.9., Almost half of
the respondents (47.1%) perceived the satellite link as causing
the called party to interrupt more frequently than normal. None
of the participants felt the same way for terrestrial circuits.

Each participant was then asked to rate the ease with which
he could interrupt the called party during the test call, as
compared to a 'normal' call. The three classifications provided

were 'more difficult', 'no difference' and 'greater ease’. The
- findings for both terrestrial and satellite circuits are detailed
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- i
i

" in Table IV. 7, and are 1llustrated in hlstogram form as- Figure B
«IV 10. : , : .-

23 5% of the respondents were of the oplnlon that ‘satelllte
circuits presented more’ dlfflculty ‘in -their ability to 1nterrupt

¢ the called party. On the other hand, 41.1§ felt there was: no

difference, and. 5. 9% felt it was less difficult to 1nterrupt on

- satellite - ClPCUltS.A 23.5%4 of the respondents were not ‘sure- .
wwhether there was any dlfference. ; e .

The oorrespondlng peroentages for. the terrestrlal facillt1e3<

‘were.. that none felt it was more. difficult, 76.4% experienced 'no
-dlfference', 11.8% fe]t 1t was less dlffloult to 1nterrupt and~
"~ 5. 9% were unsure. v o :

Ig,ﬂ_Coanusione.

 Based on‘fthe“results'ofathefqueStionnaires,lthe following
conclusions can be . drawn. -about” the use .rof - satellite

“communications v‘fora;,telephonyl applications 1n a governmenti~
. environment. : L : _

1) ;Qxera;l. anl;tz of ClPCUltS =" The- satelllte olrouits as
provided in the trial for the telephony applloatlon were

‘rated  inferior @ to . the ' government. 1nterf01ty prlvatef
terrestrial facilities. S IR .

‘3{2}~'Clreu1t Quality - (Compared to 31mllar calls over governmentv

»network ) The satellite oommunloatlon was perceived as being -
o of - similar or  inferior:- quallty than terrestrial
communication., S .

{3} Classification of Difficulties Exgerieneedi'— The largest

~ complaint was "noisy transmission" for. - both satellite - and
terrestrial circuits. Distortion was considered’ more of a - -
-problem or . equal ‘to echo for- the satellite CJPCUltS.' '

EERY Hesitation ‘or Awkwardness 1n Conversatlon - (Compared with

V_51mllar calls over the government network.) The xsatelllte
circuits were - perceived as causing more hesitation or

" awkwardness in  conversation  compared - to terrestrial . . . -

-cireuits,

{5} Frequency and Fase of Interruptions; < It .was - pereelved“
: " that the called party tended to. interrupt more frequently on
satellite . circuits -than. on terrestrial. l.The ease . of
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interrupting the other party was perceived to be more7 
difficult on satellite than on terrestrial circuits. An

equal number of participants however, noticed no difference.

{6} Satellite Availability - The availability (63.7%)

"experienced in the trlal for telephony is unacceptable for.

operational service,

‘Despite its tltle, the Anik-B 'field trial! was largely
experlmental in nature. The primary objective of the common-

carrier was to ascertain which types of real applications could
migrate easily to satellite networks. = Gaining operational
experience in providing these . services  to real customers was

clearly secondary. In this respect the field trial differed from

a conventional ‘'trial! .in which the carrier identifies a target
market segment, and designs the system to satisfy it - usually
after limited concept and technology testing.

Similar trials have been carried out by TCTS in Canada, and
Bell Laboratories together with ‘the Long Lines department of
A:T.& T. in the United States. Both these tests were extensive,
but placed more emphasis on the application to telephony. They

differed from the CNCP SLIM-TDMA trial in two major aspects..

First they compared Satellite transmission versus the public
telephone terrestrial transmission (DDD). Second, the tests were
carried out separately, to enable comparisons with short haul and
long haul terrestrial transmission. Since the telephony tests in
the CNCP trial were between Toronto and Ottawa, meaningful
comparisons can be made only with the short haul test results of
these trials and specifically where echo suppressors rather than
echo oanoellers were used [1].

The results of the Anik-B trial are compared to the results
. of similar tests conducted under other trials in- Table 1IV.8,.
The absolute values of the Mean Opinion Scores cannot be compared
directly because of experimental differences; however, a relative

comparison can.-be made of results within each experiment. The

SLIM-TDMA results are consistent with the findings of other
organizations. c -

[1] Satellite facilities which require two-wire to four-wire
conversion (such as those used in telephony) are susceptible to
echoes, The telephony portion of the Anik-B field trial used low
cost echo suppression techniques rather than full echo
cancelling that would be required in an operational environment.
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Test Condition

. Finding

satellite
' Responses
B %

‘Terrestrial .
_ Responses
#o

q -

Overall Cirouit‘QualityA

;Exoelient
- Good

Fair
. Poor

32. 33
M 42
19 20

5 5

50

:,23_

LI

o |

52 .
21
A

waiDoesAChannél
compare -to Similar
Calls

Better
< Same

: | Worse

33 .3y

13 1%
50. . B2

136
51

38
53
9

Difficulties with
Present Connection

Noise _
Loudness

- Distortion =
" Crosstalk

~ Echo

’ '_ :Fading A

Other

1 1y
37 . 38
3 3
15 15
120 92
6. 6

.1252; fﬁﬁhf‘

19
5
8

10

39
3

g

ho

9
20 -

5
3

10

Hesitation &/or

Awkwardness

" Not Sure .

" Same
Less
More

3 3
58 60
7V

29" 30

Table IV.1 - Results Summary of ﬁhefflhtérVien; Questionnaire
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Test Condition Finding Satellite Terrestrial

‘ ‘ ‘ Responses Responses

# % i# %

Overall Circuit Quality | Excellent 1 6 3 18
"1 Good 9 53 12 71

Fair 2 12 1 6

Poor 5 29 1 )

How Does Channel Better L 24 3 18
Compare to Similar Same 6 35 12 71
Calls : Worse 7 1 2 12
Difficulties with Noise 11 65 5 29
Present Connection Loudness y 24 1 6
" Distortion 3 18 0 20

Crosstalk 1 6 0 0

Echo 3 18 0 0

Fading T 0 0

Other 1 6 1 6

Hesitation &/or . - " Not Sure 3 18 1 6
Awkwardness Same 3 18 13 76
Less 1 6 '3 18

More 10 59 0 0

Table IV.2 -~ Results Summary of the 'Handout' Questionnaire
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SATELLITE

TFRRESTRIAL

-#

" Excellent .  Good Faer ﬂ o Poor‘. .; 

Flgure IV.l,- OQ;nlon of Overall Quallty ( nterV1eu>

SATELLITE-

TERRESTRIAL L

—

-Excellent © Good . . Fair R Poor .
Flgure Iv,2 - Oplnlon of Overgll Quality (Handout)
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Interview Handout
.Statistic Sat, Terr. Sat. Terr.,
Mean Opinion Score 2.24 2.95 2.12 3.00
Standard Deviation 0.822 0.778 | 0.995 1.63
Confidence Limits
959 (Upper) 2.40 3.10 2,32 3.33
(Lower) 2.08 2.79 1,92 2.68
99% (Upper) 2,45 3.15 2.38 3.43
(Lower) 2.02 2.74 1,86 2.57
Estimated Sample Size
for MOS +0,1. 0S8 € .
95% Confidence Level 260 230 66 180
Table IV.3 -~ Overall Channel Quality, Mean ODinion'Scdfe
Factors Degrees “Sum of Mean F Ratio Significance
Considered | Freedom Squares Square
F[1] 1 0.192 0.192 0.218 | No Sig, Diff
G [2] 1 0.020 0.020 0.023 No Sig. Diff.
Residual 110 96.924 0.881 - - :
T [31] 1 9.390 9,390 | 19.643 p<0.01 [4]
F&T 1 0.385 0,385 | 0.805 No Sig. Diff.
G&T 1 0.645 0.645 14349 No Sig. Diff.
F, G& T 1 0.899 0.899 1.882 No Sig. Diff.
Residual 110 52.586 0.478 - -
[1] F = Form of Questlonnalré(Interview-or Handout)
[2] G = Gender of Participant
[3] T = Type of Media (Satellite vs Terrestrlal)

[4] There is a 19 probability of a significant dlfference
between the means of this factor.

Table IV.4 -~ Overall Channel Quality,
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SATELLITE .

“TERRESTRIAL -

. Better ~ Same o Worse

Figure IV.3 - Current ys Typical Connection Quality (Interview)

SATELLITE

TERRESTRIAL

"Better Same . Worse - '
Flgure IV &L - Current y_ Tvnleal Connection Quality (Handout)
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Rank Interview Questionnaire | Handout Questionnaife

Satellite Terrestrial Satellite Terrestrial
1 Noise Noise Noise . Noise
2 Distortion Distortion Loudness, Loudness

‘ ’ Fading Fading
3 Echo ~~  Other Distortion

: Echo
4 Loudness  Loudness Crosstalk,
' Other
5 Fading  Fading,
: ‘ Echo

6 Other Crosstalk
7 Crosstalk

Table lﬂ;ﬁ_- Classification of Connection Difficulties
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SATELLITE -

* TERRESTRIAL

Noiae ’ Loudness Distortion ‘; Crosstalk Echo R Fading ,_'Othér .

\- Flgure IV 5_— Cla551f10at10n of leflcultles (lnterv1eﬂ)

SATELLITE

‘TERRESTRIAL -

__1 

: Noise Loudness ‘ Diatortion Crosstalk tho ’ Fadi“g 'Z'i; Othe?’. ;

Figupe IV Q.— Cla551f;0§tlon of: lef;oultles (Handout)
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70
60 -

4o T

20 -
10

SATELLITE

TERRESTRIAL

il

More Same ~  Less . Not . Sure

9Figufe IV.7. - Ekperienog_gﬁ Hesitation & Aykyardness (Interview)
0 ) | . . :

00 - o
90 SATELLITE
30  TERRESTRIAL
70
60 . -
50 =
Lo =
30 -
20
10 —
B B
~ More ame _ Less "+ Not- Sure .
Figure IV.8 - Experience of Hesitation & Awkwardness (Handout)
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Testhonditibn

Satellite
Frequency . %.

‘Terrestfial
Frequency

%

Intéfﬁuptéd'MOPeldfteﬁ

8 4T

.:10‘

‘.b

About the Same. Number -

7. oM

e

Interrupted Less Often

1 6

3

g

Not SureA}

1 6

0.

0

Table IV.6 - Interruptions by Called Party

SATELLITE

- TERRESTRIAL

‘More
Often

. Same -
Number

Less

: Often  o

. Not
" Sure-

 'Figure IV.9 - Interruptions by Called Party -
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90 .

80
70

60

50

e

30

20

10

Test Condition  satellite = | - Terrestrial
Frequency % Frequency %
More Difficult to . -
Interrupt y o2y 0o . .0
No. Difficulty , ‘ ' :
Interrupting 7. -1 13 - 76
Greater Fase R B 6 2 12
Not Sure o4 24 1 6

100

Table 1IV,7 - Ease

‘Qﬁ_Interquting'gx Caller

SATELLITE

TERRESTRIAL.

More

Difficulty Difficulty Ease

No

Greater

Not -
‘Sure

Figure IV.10 - Ease of Interrupting by Caller
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Trial/Test Condition '

Medn -Opinion Score

Satelliteé Terrestrial

% Poor or Fair
Satellite Terrestrial

CNCP/ SLIM=TDMA

Interview Quest. .
Handout Question,

62 - 25

W 12

TCTS

- Short Haul (Toronto~

Halifax with echo
" suppression)

39 8

{ Bell Labs/AT&T

Short Haul (Atlanta-
S.Francisco with

“echo Suppression)

33 10

l>Table lﬂ,ﬁ!é‘ComgaPison Eith other

BRSTU

Trials
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3 TELECONFERENCING -
3.1 Overview

The methodology developed for testlng teleconferencing in a
satellite communications - environment involved the cooperative
‘solving of predetermined problems by the participants., It was
designed specifically to compare the effects of satellite
transmission on audio teleconferencing rather than to evaluate

the concept of teleconferencing itself. FEach session used either -

the satellite teleconferencing network or a 'control! terrestrial
network., Only the co-ordinator was aware of the underlying
communications medium used for the session. ' '

Tests were to be conducted using both two and three test
site configurations, with two participants at each test site.

The same participants went through each test twice, completlng a -

subjective evaluation questionnaire after each se551on.

The original plan called for testing to be carried out
" between Montreal, Ottawa/Hull and Toronto using the CNCP l-wire
bridge in Toronto when using the satellite facilities, and the

operator handled 2-wire bridge in Ottawa for the terrestrial

tests. Technical problems encountered by CNCP with the UY-wire

bridge prevented its use in the trial. By a coincidence of -

scheduling, a 2-wire 'meet-me' bridge (located in Ottawa) was
available to GTA under the Bell Canada 'Conference 300' Market

Trial program., The test plan was modified to use this bridge for -

both the satellite and terrestrial tests. For a varlety of
operational reasons, it was decided to replace the Montreal test
_site with a second test site in Toronto.

As a result of the technical delays, oniy ﬁhe first test

phase could be completed. The findings are therefore not
statistically meaningful, but do reveal the overall impression of
the co-ordinators and the limited number of participants.

The network configuration used for the teleconferencing
trial - is. shown in Figure IV.11, Each location used a standard
conference room or office equipped with a 'Darome Convener' audio
teleconferencing terminal, The Darome equipment consisted of a
loud-speaker cum electronics box connected to a set of ‘'daisy
_chained! microphones which were continuously - 'live'., The
'meet-me' bridge was connected to the regular Bell 1local dial

network. Fobr terrestrial access, the two Toronto test sites used .
the government inter-city network, For the satellite tests they .

used voice circuits of the SLIM-TDMA network.
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. -4 m;uet_wn Tests

Two different types of tests were developed to observe and

. evaluate the performance of the .teleconferencing network, both in’
. a satellite and terrestrial communleation environment, . The flPSt
‘and most elementary was a 'reading - test' " intended malnly ‘to

verify the basic operation of the teleconferen01ng network, -The

f second, was a_ problem solv1ng task designed .to . measure . the
' partlcipants' . subJective reactlon ' to- the Leleconferenelng-

network

The 1Peading task' was a rigidly;oontrolled test designed to - .-
_enable the co~ordinators to observe the effects. of - the channel
‘delay through .the satellite. It involved . the",reading of a =
. -.predetermined SCPlpt by the participants at- each test site. At
udes1gnated points . throughout the . seript, the readlng would be
. taken over: by .a different . part101pant.< The . activity -was -
‘?analogous ‘to ‘the readlng of a play 1n whlch each partioipant
;portrays a dlfferent charaoter.?

_ Two varlatlons of thlS test were used. In the flPSt, cach

partlcipant read his or- her a851gned passage,. then stopped The

" next partlclpant would begin reading as .soon as . this bpeak

~ ‘occurred. In the second ver81on, the first reader would continue

~reading ' past  the des1gnated stop polnt untll 1nterrupted by the e
second partlclpant . _ , .

e ,AThe, problem solv1ng task . eons1sted of a- path flndlngf
. exercise using a set of city maps, each marked with a unique- and - .
‘'mutually exclusive set of road blocks.' The object was to find, -

. thriough: interaction among the. participants, the unique road. bloek
free path between = two des1gnated points, A 'route directort,
initially seleoted at random, called out what he. belleved was a-;
" clear path by specifying - the dlrectlon to be taken at each
- intersection, Any = other partlclpant flndlng a : road blook"
" indicated on the: specified street, declared the block, :then .

- assumed the role-of route dlrector,. contlnulng to ' give . verbal -

directions until another partlolpant .encountered a. road block and

interrupted. Upon. completion of theé route (or after 20 mlnutes)”fi
the partlclpants .stopped and “completed the gpsupplled“ﬂ
.questlonnalres._ ‘ L : R o Coe

- For - each route flndlng test the sSame partlcipants were. used

.7Afor both ‘the satellite and terrestrlal evaluations, ~ The-
~u}instructlons, materlals and maps used for the tests are: attaohed
as. Appendlx C. } . L O o oo
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3.3 Test Procedure

GTA/DDE developed a detailed test procedure that was based

on the initial test plan, but adapted to the revised equipment.

~configuration, The procedure was divided into three separate
phases; pre-trial - testing, teleconferencing experiments, and

- real, unconstrained teleconferencing, All tests were designed to -

~'provide a direct comparison of teleconferencing through satellite

and through terrestrial facilities, At any point, the decision .

to proceed with the next phase of the trial depended on the
success achieved to that point. The main elements addressed in
each phase were as follows: ' ' '

Phase 1 - Pretrial Tests

The pre-trial portion of ‘the evaluation consisted of a
. series of tests, first to establish the technical operability of
the equipment, then to test its basic performance with real
users, and finally, to dry run the user interaction test, The
decision logic and relationship among the various - tests in
Phase. 1 is illustrated in'Figure Iv.12.

{1} Determine the system is technically functlonal in: each of
the required network arrangements. '

,{2} 'Co-ordlnators carry out _preliminary testing: with  the .

'reading tests! to verify  the operation . of each
- teleconferencing configuration with 'real users' and observe
.the presenoe of transm1331on delay.

{3} Slngle—_gp_ YReading' Test ‘with 3. nodes - This ‘was a
: preliminary test of the teleconferencing network using the
'reading' test. The participating locations were Ottawa,

Hull and the GTA office at 55 St, Clair in Toronto. Ottawa

and Hull accessed the bridge through - local terrestrial

facilities "and- Toronto through the satellite network. The
. test was later repeated with all sites accessing the bridge
through the terrestrial network ' :

{4} Single~Hop 'Problem Solving' Test with 3 nodes - This was a
‘ dry run of the 'path finding' test carried out by 6
participants, 2  at each .location. The participating
locations; were Ottawa, Hull and the GTA office at 55 St,
Clair in Toronto. Ottawa and Hull accessed the bridge
through local terrestrial facilities and Toronto through the

satellite network., The test was later repeated with all'
sitee -accessing the bridge through the terrestrial network..
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Each participant ocompleted an evaluation questionnaire
1mmed1ately after the termination of the test. -

~Double- op Beadlng ‘Test with 2_ nodes l-: Thls was “a .
~ preliminary test of the teleconferencing network in a

double-hop environment using = the" 'readlng' test . The

‘Vpartioipatlng locations for this test were. the two Toronto_
offices, ' For the first part, both accessed the. bridge in -

Ottawa . over .the satellite network. The experiment was. then

' lrepeated using ‘the - government - terrestrial . inter-city
- network. Lo S o

,1'{6} 'Double- op 'Problem Solving' Test Hlt 2 nodes - ThlS was ;a,'

dry run of ' the route flndlng test carried out’ by 6
participants, 2 at ‘each locatlon, and’ using a. double—hop
network eonfiguratlon.t The partlclpatlng locations for this
test were the two Toronto offlces. For the first part,

both accessed the bridge: in Ottawa over - the satellite -
network.. The experiment was then repeated "using  the-

government terrestrial inter-city network. Questionnaires

- were completed by all partloipants‘ immediately. . after -the
test. : ‘ U

Based on the evaluatlon of the dry run tests, de01de whether
to prooeed to phase two.

Phase g.- Experimental Test :

{1}

Full or partial implementation depending on the results of -

Phase T

Controlled " tests with 12 sets of partlolpants for palred

o satelllte and terrestrlal tests.._

131

:'{2}*

Develop ‘a statlstically meaningfnl“ oonelnSion‘ on . the

_dlfferenoes ‘ betWeen . satellite .. and | ‘terrestrial

teleconferen01ng.

_ Phase 3_-'Beal Teleconferences.
{1}

Depending on the. outcome of Phases”1 andf2,fand the:time _

constraints of the trial.

Uncontrolled real teleconferenoes, ' after -which  ‘the = -

participants oomplete a Phase 3 questlonnaire. s
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3.4 Results

Because = of  the technical difficulties with  the

teleconferencing equipment, only Phase 1 of the test plan could

“be completed before the end of the trial, Table IV,9 summarizes.
the findings of the preliminary tests  carried out by the .
co-ordinators. The single-hop tests were conducted using 3 test
sites, and double-hop tests were done in a 2 test = site.

~configuration. All tests were then repeated using the same.

geographical configuration, but with the terrestrial network
throughout, : : : : : .

. It was found that the lbsses_experienced over the  satellite,

link were noticeably less than the losses through the terrestrial
network. . This caused a problem for the 3-test site -testing in
that the ' teleconferencing terminal in Ottawa could not be
adjusted to obtain approximately equal - sound levels from both

Toronto and Hull when the satellite link was one arm of the -

- network.,
- Some voice distortion was "also encountered” during the
single-hop tests, but was probably caused by the users speaking
. too closely to the microphones rather than by the network itself.

When teleconferencing with a single satellite hop, the

transmission delay caused by the satellite was noticeable, but

not found to be objectionable, When a double satellite hop was
used in the network, the delay was immediately apparent; however,
due to the structured nature of the reading test, the double-hop
delay was not perceived to be objectionable. :

Table IV.10 oompareé the results of the evaluation

questionnaires for the route finding exercise conducted in a
" 3~test site, single hop satellite and 3-test site terrestrial
teleconference configuration., Table IV.11 compares the responses

~to the evaluation questionnaires for the same ‘'path finding' -~

exercise conducted in a 2-test site satellite double hop and
2~test site terrestrial configuration. : S
. 3.5 Conclusions

Two main conclusions can be reached as a result of  the
teleconferencing experiments conducted under the trial:

{1} A single-hop éonneotion between any two test sites of an
audio teleconference network performs as well as the
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terrestrlal equlvalent, even in a hlghly 1nteraet1ve meetlngi .
environment, The single-hop delay was' not consciously .-
-noticed by the participants and did not seem to affect. the*\(.
. real or perceived ease with Wthh remote partlolpants oould :
'1nterrupt eaeh other, SN

From the = double-hop ‘tests it would appear that “the
participants found 1t more difficult to interrupt each other

than when the equivalent terrestrial configuration was used.:

This result may be somewhat clouded by the fact that it was
the first test in the dry run of the route finding

exercises, and - the participants had - not  yet .  become
thoroughly familiar with the procedure.~« : R

In an operational teleconferenolng envmronment, oons1derab1e

care . must be taken to assure that the accumulated loss at " o
each test site from every other test site is -the same. A
31gn1f10ant difference in the signal levels received from -

- two test sites can be very distraotlng to the users. S
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. Figure IV.11 - Teleconferencing Network Configuration
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- Figure IV.12 - Teleconferencing Phase 1 Test Plan -
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Test Condition

Co-ordinator Comments

" 3-test site (Single~Hop)

HULL ~. Ottawa received at lower .
volume than Toronto.  Ottawa was .

not as clear as Toronto, =
. OTTAWA - Received Hull at a lower
- volume than Toronto. . Hull came

through distorted. :
TORONTO - Received Ottawa and Hull
at a similar volumes but Hull was
distorted,

All users notioed a delay in .
interaction between Ottawa—Toronto
and Hull-Toronto as compared to

. that between Hull-Ottawa.-

3-test site (Terrestrial)

Levels at all three locations were
about equal, No delay in -
interaction was perceived.

2 test site (Double-Hop)

" Levels were much better than for

the single-hop test.  The
double-hop delay was definitely
noticeable, Some distortion was
experienced at both locations,

2 test.site_(Teprestrial)

" Clearer reception than in the

double-hop test. The lack of delay
was 1mmed1ately noticed.

Table IV.9 - Results of Preliminary Tests .

(
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_ Difficulties .

Exnerieqded

Ease of Interruption by

Participant | Location . Previous - Overall Rating - ;
B .. . |, Teleconf. T N S Remote -Locations -
"_Experience . .Question 15 Question 17 Question 18 ¢

Satellite Terrestrial | Satellite JTerrestriﬁ; . <Sacellicé‘ Terrestrial

Ottawa . none

good

good>

Alittlebnoisy

1ittle noisy .
gta;ic_ ’

- as

easy

a8 easy. .. |- .

dtééwa

. gouﬂ-

gooﬁ

noise

as

easy ‘as

easy

level -

" none’ -
3" Toronto none fair good - 16w level - ‘as easy .| - as easy .
. N : : - . | nolse olioks ' .
o t : o oo . . :
] Toronto' - -| Somejaudio good excellent { Hull low - as easy as easy .

Hull none

‘good

good -

local ﬁoiset
from '
construction

low
one

participant

level of

as ‘easy

. as

easy

Hull ‘. e none

ekcellent

Veidellént'

elicks on
line

one
par

low level of - a

ticipant

‘as

‘easy

S easy -

- Table IV.10 -

Parti

$ -

cipant | Location

Ease or‘Interrupfing
. . Remote ~ Locations
A Question 21

Ease of Following~oﬁgaing
*  Interaction :
‘Question 24

 Nature of
~ in Following

Difficulty.
Interaction,
25 -

- Additional

Question

Comﬁeq@syl,u :

26 .

" satellite | Terrestrial

Satellite

Terrestrial -

. 7. Question

Satellite.

Tgrrestfiai

Satellite. -

Terrestrial ’

‘easy .

‘very easy

noise made it
hard to

1,~ :Ottawa‘ .'as'éasy . as:éasy moder, easy ‘very easy - - ‘dist from mie.l -
S N N v s . . -may cause level :
variation -
T2 ‘Ottawa . 1| as easy | ' as’easy’ péder} easy |'moder. easy - - ‘video teleconf. - . . =
T L T : T - ™ would aid task
'3 ‘Toronto - -'as: easy . as easy some diff, some diff. . ldifficulty’ 'difficuiﬁy‘“ 'Diffiéulty . -
. o e - AT * - |finding nemes | finding names| assoc. voices
on.map- : on map ‘with ‘people.

b Toronto - _as easy ' .as easy ' |moder. easy _véry:easy. - - - -
"5 ‘Hull ‘as easy as éasy' some diff, - | moder. easy [trouble - - -
RS L s SN oo P * - . |orienting map X ’

6 Hull ' as very easy - - looal const. . |variation in

talker. levels

‘ ¢‘71‘;127—‘5~.f
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Evaluation-

Participant [Looation Previous Overall Rating Difficulties Experienced - Ease of Interruption by
i : - - Teleconf, - . . C . s Remote Locations
Experience Question 15 Question 17 Question 18
Satellite Terrestrial | Satellite Terrestrial Satellite Terréstrial
1 Toronto some audio faip fair - noisy,clicks noisy, fading less éasy as easy’
St. Clair & visual (Excessive { (low level) |low level, . low level
delay) © | |distorted . '
2 Toronto none good . poor too many péople fading - one as easy | - as easy
) St. Clair : (low level) |speaking @ once person dominates - . )
3 Toronto none fair good sound not clear. more echo than more easy .not sure
. Yonge St. . sound not . . . ’ system 'C? -
. : clear
L] Toronto none fair fair static,distortion { distortion . less easy less easy
’ Yonge St. . static, low | noticeable low level, fading | echo :
level delay eoho : ’
Table IV.11 - Results of Double-Hop/2 Node Tests
Participant | Location Ease of Interrupting |[Ease of Following Ongoing Nature of Difficulty Additional Comments
# Remote- Locations ZInteraction in Following Interaction . L . .
© Question 21 Question 24 Question 25. ° "« Question 26
Satellite '[Terrestrial | Satellite Terrestrial |Satellite Terrestrial Satellite Terrestrial
1 Toronéo some diff. as easy some diff, some diff, understanding | following - experience
St. Clair not disturbng = directions street names helped in
. - map congested | & directions this test
2' Toronto ‘some diff. some diff, moder. easy | moder. easy - - some didn't moderator‘req
St, Clair ‘ . follow rules |if people
. : going too fast| inexperienced
3 Toronto .not sure lmore easy moder. easy | moder, easy - - Difficulty -
. Yonge St. . . . assoc. voioes
with people
4 Toronto ~ some diff, some, 4iff. some diff. moder. easy - - - easier than
Yonge St. . : : before,
. voices clear

Table IV,11 -
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A;COMMUNICATINGVWORDtPROCESSORSffﬂ

.:'&,1,0veny w

Word- processors are 'used extensively Within the Federal"

l‘ government and are rapidly. replacing the ordinary typewriter for
: ‘the production of: _memos, reports and administrative documents.
" At the present’ time, most of these: documents are - ‘distributed .

through - the mail in final hard ‘copy form. The availability of .

“low. cost communication facilities could make it feasible to speed

delivery by transferring documents between word : processors as-

“text. files;. to. be printed on a machine . that . is- ‘closer: t to : the - ;yij;T"
- recipient(s) oo . o -

" The plan for testing the - operation of communicating ‘word,

' processors. in. the satellite field trial was designed to determine . .
the 'net . effect of satellite transmission from - the " .~user's¢‘
'perspective. The ObJectheS were twofold first to demonstrate o
. the feasibility of. communication ‘between- word . processors through»pﬂ
- a satellite . channel ‘and - second, to ‘compare the’ “effect of " :
":»Asatellite propagation delay on the transmission time ;of the' text

- file compared to the . transmission time of the same file. delivered

through terrestrial facilities.

The test configuration, shown as Figure IV 13, consisted ofl:

*two AES 'PLUS' word processors, one located at GTA in Ottawa, the
- other at the GTA regional office in Toronto. The experiment used o
" the ‘same dial-up facilities through the SLIM-TDMA network as. the:,r

'telephony experiments. S . v : _—

",:‘H,E.Igé_ Procedune

All tests were - conductedidaily‘during ‘the" lunchthouriwhen

" the machines were otherwise. ‘idle, and involved. ' the transmission-

of a pre-determined text file. The file was transmitted from the.

v+ -AES word processor in Ottawa to the receiving word -processor. ‘in - ..

Toronto, first wusing -the dial-up facilities of ‘the SLIM-TDMA
network, then the government's- inter-city terrestrial .network,

- /Transmissions were attempted every day from November . 22, 1982 - -
. until. February 11, 1983, for a total trial. period of 30 days. . .
" All communications were managed by AES' proprietary point to -

point communications protocol, and recorded for later analysis-

with ' an Interview 4500 dataline . monitor located in Ottawa.1 The -

ototal time required. to transmit the test file was recorded for.A
.g”each transmission run. : . : _

~129-

Anil-B Field Trial Evaluation = =




- Anik-B Field Trial Evaluation

The test file comprised a total of‘16 pages of text ‘divided

into two sections., The first part was a continuous alternating -
pattern of the characters 'U' and '#!', a sequence used frequently -
in communications testing. The ASCII representation of this

. character string is an alternating bit -pattern (10101010....)
that’ can be susceptible to transmission errors. The second part
of the test transmission was the standard ‘'quick . brown fox!
message sent alternately Iin upper and lower .case.

o The beginning and end of the ' transmission sequence were
denoted by the key words 'BEGIN' and '"END TEST' respectively.

The monitoring equipment was programmed to recognize . these.

: character strlngs as markers for transmission timing.

_ The AES synehronous, p01nt to p01nt communlcation protocol

- transmits the text in blocks. A positive acknowledgment must be
received for each block before - the next can . be sent. If a
- negative acknowledgment is received, the block size is divided in

two and the sender tries again., The block size is halved each

time a transmission error occurs. If it becomes shorter that a
- predetermined - limit, - the machine . automatically stops
transmittlng, and breaks the connection. o o

| 4.3, Results

The test resulte of - the communiceting word processer

. transmission tests are summarized. in Table IV.12. The satellite

facilities were accessed a total of 42 times during the 30 days
available for testing. On 5 days the facilities were found to be

inoperative; however, during the other 25 days, a total of 37 .

valid connections were established over the satellite facilities,

In 2 cases testing could not be done because the receiving

machine was in use, leaving 35 actual transmission tests over the
satellite facilities, - The terrestrial circuit was available on

each attempt and a total of 33 transmissions were carried out. -

The availability of the satellite circuit was therefore 83 .3%
compared to 100% for the terrestrlal equivalent. ‘

The mean transm1331on tlme through the satelllte network was

- found to be 482.5 seconds with a standard deviation of 13,2
~seconds. The mean time through the terrestrial network was. 449.8
seconds with a standard deviation of 14,0 seconds. Overall, the

transmission times for both networks ranged from L40. seconds to

. 530 seconds. Figure IV,14 illustrates the distribution of these
. times in  histogram form for both the satellite. and the
terrestrial eonnectlons. L
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~ During 20 transmissions of the ‘test file " through the -
satellite facilities, a total of 7 block errors were detected.

Based on a total of 078 blocks in each transmission, -this

*translates to a block error rate of 0.358 . errors . per . thousand
“blocks -with a 959 confldence of the error rate fa]llng between'
_0 07 and 0. 64 errors per thousand blocks. B :

A total .of 10 block errors were detected in the 30 flle

'1-transm1sS1ons sent through the terrestrial - facilities. . This-
- corresponds . to an average error rate of 0.341 errors per thousand“.
" blocks with a 95% confidence that the -actual error ~rate falls:.

between 0.11 and 0.57 errors per thousand blocks.

Of. those connectlons that were successfully establlshedfd'

V:'through the satellite network, only 57.1% were completed’ without U

an abnormal termination, The successful - _completlon rate using @ ..
'the‘terrestrlal network was 90.9%, .. ‘ Co T
‘b ﬂ,ﬂ_Conclusions'

,The follow1ng conclusions can be drawn from the results ofif“f
. the communicatlng word processor tests S

~.g{1}5.The AES synchronous, point to point communlcatlons protocol_

.“functions with the ‘delay  encountered over  single - hop
satellite transmission .eircuits. . The hlgher number. -of -
abnormal termlnatlons " encountered W1th the satellite.

facilities, - however, would 1nd1cate that recovery is less Y

llkely than when using terrestrlal communlcatlons. o

~'{2},hThe propagatlon delay of the satelllte clrcult increases the7

* transmission tlme by about T 3% compared to the terrestrlal ‘
equlvalent . . : . o =

{3}:'Averaged over several days, the vaflatlon‘ in. transmission
”_tlme_ to deliver -the 'same text file was approx1mately the
same for both satellite and terrestrlal faCllltleS.:. .

! There' is no slgniflcant dlfference in the block ‘error pate.7

.;'of the terrestrlal and satelllte clrcults.

}~f{5} Over 40% of all transmlsslons through the satelllte network

were abnormally terminated after - the - connection had- been . -
successfully -established, This level of reliability- would“"
f'not be acceptable in an operatlonal env1ronment :
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COMMUNTCATING
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Figure Lf_.l_’-’,_'- Communjééting Word Processor Conf‘igur*étion .
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Description

Satellite_

Terrestrial :

Totsl'Trensmission Attempts

35

)

Completed Transmissions
Total Completed - :
Percentage of Total- Attempts

20

5T

“ 30
s

Transm1551ons Aborted or Falled
. Total Aborted -
Percentage of Total: Attempts

12,9

.AError—Free Transm1551ons o

Total . '
Percentage oft Total Attempts

15

o2

5Summary of - Retransmlsslons‘f

tf\Total Completed w1th 1 Retransmlt'
ul-Total Completed w1th 2 Retransmlts:"' -
;@Total Completed w1th 3 RetransmltSv}f o

"fTotal Retransmlts -

. Table IV.12 - Communicating Word Processor Test Results
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G

100 ~ - : '
90 - . . TERRESTRIAL

_ SATELLITE
70~

4o
30
20 A

420 430 440 450 460 470 480 4YO 500 510 520 530

 TEST FILE TRANSMISSION TIME (SECONDS)

igu e I{V._’L& - CHWP Transmission Time Distribution’ :
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AnikeB Field Trial Evaluation .
5 INFOIEX .

'i.J_QLmL_w

Infotex is a :yalue added, electronic store and forward

3 serv1ce_prov1ded by CNCP, "It is normally accessed and used by'ff
" specially - equipped communlcatlng word : processors, ~but: alsog*fi

provldes a gateway for access by terminals on the TELEX - network.,
The objectmve ‘of the test was to demonstrate the feasibility of

.communication between Infotex terminals where one of ‘the devloes'f<'
*:accesses the network through satellite facllities, S

*SASJE_Test Procedure .?

In the trlal tests were carrled out uslng 3 termlnals, allf?ﬁ
located at the D1v1s10n of’ Development and . Englneering ~in’ _QTA

- headquarters at . .300° Slater Ste, . Ottawa. "The communicatlons'

conflguratlon used for. this application is 111ustrated as F;gureja‘

' AIV 15.' The’ termlnals used for the test were:.

:*‘:{T}~:Mlcom 2001 (communicatlng word processor)

{2} “Nelma (communlcatlng word processor)

o {3}nvExte1 (Telex termlnal)

The Mlcom 'terminal was. hardwired to a- satelllte trunk the '

':‘remote end of which terminated on an Infoswitch - access: port dAn.o T
- Toronto., The Nelma terminal was ‘hardwired through terrestrial . .. =
. facilities to "an. access: .port  of - the Infosw1tch network - in -

' Montreal. ‘ The Extel terminal was connected to the commercial .

-~ Telex. network, A gateway "between. the Telex network ‘and " the .

Infotex  network ' provides bl—dlrectlonal access - through;jthe;p

Test sesslons were- conducted each weekday from January 10,df“

~1ﬁ1983 until February 11, 1983. Each -session conslsted of flvee~
- dlfferent tests involv1ng all three termlnals.p» S v

Two standard messages, denoted Tar and 'B" were defined."

- Message * 'A' comprised approx1mately 150 words uslng ‘both upper'i~l
.and 1ower case .characters - as well - as numerals. - Message L

consisted .of  approximately 25 words- of ‘text .in upper case: only.v-

- It was 1ntended Tor transmission from the Telex terminal since
1}th1s serv1ce uses only upper case characters.. _ : g
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The daily transmission sequence was as follows:

{1} Send message 'A' from terminal 1 toiitseif (Mieom.onlY)j_

{2} Send Qessage 'A' from terminal 1 to terminal 3 (Micom-Extel) .
{3} Send message 'B@_fromwterminal 3 to terminal'1 (Extel-Micom)

{#}'*Send message 'A' from terminal 2 to terminal 1 (NelmaeMicom)t

- {5} . Send message 'A'lfrom terminal‘1 to terminal é_(Micbm—Nelma)

. A dally log of the tests was kept Since the delay between
sending and receiving the message depends primarily “ on the

service loading, rather than the propagation delay, this factor -

" was not recorded, except for the occas1ona1 spot check to gauge
'the typlcal varlatlon.

5,3,Results

‘The results of the dally testing . are summarized in Table

IV.13. A total of 100 tests were conducted over a total of 20
. testing days. Eleven tests experienced major difficulties that '
prevented reception of the message. Of these, 7 were caused by -
being cut - of f during transmission, 2 were directly attributed to
failure of the satellite system, and in 2 cases, the transmission
appeared. to proceed normally but the messages never arrived at.

~ the receiving end.

Table IV.14 shows the total number of tpansmlss1on attempts

made for each +type of message, - the proportlon of successful

attempts, and a classification of the reason for failure as
‘caused either by satellite or terrestrial facilities. '

Overall, the delay from sending -a test message T to . its
reception ranged from a mlnlmum of sllghtly under one mlnute, to
a max1mum of 47 mlnutes.

An 1dlosyncrasy was observed in both tests 2 and 5 which did .

not appear to be related directly to the satellite .facilities,
but which, nevertheless, . deserves comment, 1In: test 5, two

" strings of control characters consistently appeared imbedded in

the received text as part of the text. In each case they had to

_-be edited from the received message prior to ‘printing._ Failing .

to erase the strings caused the Nelma termlnal to 1ssue a system
control error, : . . - - o ooT

3
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_..:..',

| The' first string- ('PPW085'); a prlnter oontrol sequenoe,“fff

<always_ooourred at-the head of the received message (Position -
000 000). The . - seeond string ('Pr81.0.'), a system oontrol'_l, _
‘sequence, 1mmed1ate1y followed ‘the first string .in cases where = -
the. text did not begin on the first line,  Where the message text = =~
. began on the first line of output, the. control string ~always .
' appeared after the first word on the second llne. I

In test 1, ‘a sequenee of 13 spaces was found to be inserted,\

';1nto each of the received messages. . -Where the. message text began
-at the ‘beginning of = the first .line (Posltlon 000 000), the -

" sequence appeared.- at- the end of the first sentence. .Where the '~ ..
~text began on the first line, but did not start at the ‘beginning -
‘of - the - line, . the - sequence was 1nserted ahead of the Lext (1n o
‘Posltlon OOO OOO) Co

. }E_A_Conolus10ns

. ‘It.can be oonoluded from the test results that the ‘use of aﬂff

- satellite channel . to .access the Infoswitech network and Infotex .-~ . .
- facilities is feasible, and offers approximately the same level « =~
‘,of performanoe as found usmng terrestrlal faollltles. ,”: LR

. Based on the limited amount of testlng earrled out, the -

. vavallablllty of the system was found to. be 94, 7% for the.
satellite. . faOllitleS. . The overall avallablllty, however,

ﬁcons1der1ng both terrestrial and aecess failures was. only 88%

- Durlng the tests, strings of eontrol 'charaeters were T
~.erroneously and consistently imbedded in- the messages reoeived by ..
~'both the Mloom and. Nelma terminals. - It can be . eoneluded “that.
‘this' .was a problem within.the Infotex: software and had ‘no d1reot3‘

"-krelevanoe to ‘the evaluation of satellite acoess. e
C=13T=
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Date.

“Test #

-Test

T+
.1 S L2 »

a 3

Test #

Test #. Test #
Johe B

Jan 10
2 Jan 11 -
|- Jan 12 -
Jan 13-
Jan 14
Jan 17..
-Jan. 18
Jan 19
Jan 20
Jan 21 -
Jan 24
Jan 25 .
“Jan 27
Jan 31 -
‘Feb 1.
Feb-2
Feb '3
| Feb 4
-Feb 10

Passed
Passed
. Passed
~ Passed
- Passed
. Passed-
. Passed
-Passed . :
Passed
Passed
Passed"
Passed .
- Passed -
‘Passed
Passed
"Passed
Passed
Passed"
Passed
Passed -

Passed .
.'Passed
. Passed .
‘Passed.’
- Passed
* Failed
- Passed
.Passed
Passed
‘Passed
Passed
‘Passed
Passed
‘Passed
Passed
‘Passed
. Passed
_ Passed
Passed
Passed . -

Failed

Failed

Passed

Passed

_ Passed:

- Failed.

‘Passed _
" Failed -
-Passed .
‘Passed .
‘Passed -

"Passed .

~Failed
‘Passed -
‘Passed

Passed -
Passed ..
Passed
. 'Passed -
~Passed
Passed -
-Passed

. ‘Pagsed -

‘Passed-
Passed .
Passed
. Failed'

‘Passed
“Failed -
"Passed
Passed - Passed. '

Passed .

Failed Passed
Failed
Passed
Passed
Passed.
- Failed
" Passed.
. Passed-
Passed
‘Passed
Passed
Passed
Passed
‘Passed.
. Passed
Passed
- Passed
Passed
Passed
- Passed

Passed:..’

Passed

Passed

Passed

Passed.
Passed

‘Feb 11

‘ “ﬂ"ngig,lIQ13_-'Summapy_gi Ihfotéx Test Sessions |

Test
Number . ..

‘Number' of

" Attempts -
: 11“.*‘Made

Number. of -
Terrest.
Failures"

Number of. . .

Satellite

Failures' - -

~ " Suecessful
. Attempts

~ (Total) _
..Qty ~.Percent .’

Success
~ . .Rate
Exeludipg

- Terres.

Failures

VT =W N =

21 |
22
22

22

22"

wwpoo |

o=rpNvOo |

21 10000
20 90491
18 81,82
18 . 81,82

19 86.36

-100.00
©-90,00
88,89
C.oh, uy
- 100.00

OVérall~Aveféges.

S 9hT9

" 88.07

. +1397}t':;1‘

 © Table IV.14 - Sumary of Infotex Failures and Availability ~
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APPENDIX A

TELEPHONY INTERVIEW QUESTTONNATRE



QUESTIONS A=G TO BE COMPLETED BY SURVEYOR. (DALLY TELEPHONY TEST)

(These are not questions to be asked over the telephone;¢ohnectién);"‘”i

B

© Surveyor- Initials: -

Name of_Participant{ -
Départment (check mark):w— AES

CEIC
DOC

————

 ,Dacq and Tihe of lst cali; - .. Day ' .

Hour

Access.code used for 1st call

(chebk‘mafk)‘ ‘ ' :f"186;'

ﬁa;e'and Time of 2nd call: —f‘Day... ;

Hour

Access code used foﬁ 2nd call
(check mark; must not be same as

that in question D): - . 186

Month = -

Minutes

Month'

Minutes

~Year- -

3 XXX

Year.




FIRST CALL .

" (For questions which list.alternatives;.placé a check mark beside the

best answer. Some questions have a response that has to be written

" instead of or in addition to providing alternatives to cheék."If:YOU

~need more space for any answer, please use the reverse side of the

page.)
1. Typically, how frequently do you make long distance calls at work? -
almost'everyvday ‘
2 to 4 times per week - ‘
'once a week
less theh than once per week
,2- In your opinion which of the following words best describes the overall

circuit quality during this call?
excellent
ngd
fair
poor

3. (This question to be asked only if response'ié 'fair' or 'poori;)

How would you describe any problems with this connection?




>‘WOuld you rate this as better

- How dOEb thlS call _compare in c1rcu1t quallty w1th typical calls you have”

rece1ved from ‘the same city. prev1ously over the government netw0rk?

same

-~ worse

The following words deSCribé some -of the difficultiesgsometimes found in*
-ftelephona connectlons. Yhich words, if any in. your opinion describe the

.present connectlon (check on left and wrlte comments i rlght if -

necesaary)
) noise
o loudness
' o distortion .

other voices on the line

. echo

fading

- other

Due.to the circuit, does there seem to be any more or any less hesitation

or awkwardness in the conversation during this call than you have S

~experienced in typical calls from Ottawa when you usei:the governmén;'

network?

not sure

e e s r— . e it et = e o




7. (Ask this question only if answer to question 6 was 'wore')

lfow disturbing did you find .the hesitation or awkwardness?

more difficult
no difference -
" easier

not sure

8. Do you have any further comments you wish to make about the quality of -

the clircuit during this call, or about any other relevant matters?
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APPENDIX'B - -

TELEPHONY HANDOUT'QUESTIGNNAIRE o



N ‘ : L , T : . : e |
. . - . . .

INSTRUCTIONS .= i@

The attached questionnaires are part of a test of long—distance telephone .

qcircuits. The first questionnaire page contains a few general questions needed :
- :~for data . analysis. Subsequent pages contain two identical sets of questions,‘
. one set for _each’ of two calls that you are asked to evaluate.a These are calls ‘
dthat ‘you will ‘make, as - described below. It is important for test purposes that_' .

:the questionnaires be filled out as soon as possible after completing each

The two calls you are asked to make and evaluate are preferably ones that -you.

‘Twould have made anyway, in the’ normal course of a work day, and not calls that

you make especially for this test. - You are free to choose any normal long

‘distance call that you. Would have placed over the government netWork as the
"first test call._ For this call, use the special long distance access code that Co
‘ you have been given for the city you: are calling. Immediately after finishing

“this call please ‘complete - the questionnaire which is labelled "first test"
call™. ' ' ' ' .

The'second test~call preferably, should be the very next one you make to the

same city as the first call regardless of how little or how much time elapses

'rq,between the first and- second test calls. ‘But, - for this second test call, use’

K the usual government access code. for. that city that you normally use (as listed

in the front of the government telephone dlrectory) and ‘not the special code you

used for the first test call. Immediately after finishing this call, please

complete the questionnaire labelled "second test call"..}

For the second test call it does not matter Whether the person you call is or'

is not the same person as'in the first test call. This second test call will,

~of course, use the normal government long distance network._ However, in

completing the questionnaire, make your Judgements of the second test call in

-the same way as you did for the first test call regardless of whether the
';connection quality of this second test call is or” is not typical of calls that
.'you have made to that city in the past.




The questionnaires are coded so that they can be treated as both coming from tﬁe
same person. This is necessary for statistical analysis of the data. But-your
actual identity does not enter analysis and will not be known by anyone dealing

with your specific questionnaire responses.

After completing the questionnaires for both calls, please return them in the

addressed envelope provided.

Thank you for your cooperation.




* GENERAL QUESTIONS

';.Sé*.‘l Male- S A - .\‘Aéem:ZO;‘ 30_»&~
B o o : 31 40
Cvemale . m-so _

[N
——

_aimosf\every‘day‘ |
2 to 4 times per week
B ~once a week ‘

. _1ess often than once’ per Week

over 70

Ly

.:'The questions on this page are necessary for various statistical breakdowns of
: the ‘data. ‘ e ’ '

‘Typically, how‘frequently_do‘you.nake long‘distanCe eellsﬁetowosz;." -



FIRST TEST CALL

For questions which list>a1ternatives, place a:check mark beside the best ' . 2
answer. Some questions ask for a brief written answer, {nstead of or in
addition to providing alternatives to check. If you need more space for any

aﬁswef, please’use'theVreVérSQ side of.the'page}

1. Origin of this call ~ Montréal
' Ottawa

Toronto
2. Desfination of this call = Montréal

' Ottawa

Torontd

3. 'Time of successful placement of call — calendar déte»

- ¢lock time

a.ml

Pam

4. Long’disfance'access code that you used fOr-this_Call

5. AHave'YOﬁ ever spoken tq the other'party by telephpné'before thisAcall?

- ono-.

not sure

6. Aﬁprgximately'how long,did this call last? less than one minute
: | 1 = 2 ninutes
2 - 3 minutes

3.~ 4 minutes

4 = 5 minutes ,
more than 5 minutes
not sure ' 2

- ;. » 2




10,

. FIRST TEST CALL (continued).

“Which word best describes the ‘overall circuit quality during this call9'13:i;£f~:

excellent

good o
fair. o
, poor -

’lflyour~answer was "fair" or "poor" toAtheﬂquestion\abovegibriefly}describef1;fjifkﬁtf

. any problems with the circuit.

\'How did. this call compare in circuit quality With typical calls you have
. made to the same’ city previously when you used the government network? This~j o

call was. . better

same

.. worse | .. .. -

The following alternatives describe some” of the difficulties which may be

:iqfound in telephone circuits. Check any that apply to this call at the: left
;of the alternative.- Further describe the difficulty briefly in the space to}
ﬂthe right of each alternative that you checked.uv gﬁ:”' ’ ‘

noise

loudness . .

distortion

other :voices
on the line-




FIRST TEST CALL (continued). -

" echo

‘fading

other

‘Sometimes due to clrcuit conditions, people experlence various problems in -

carrying on normal conversation. " The following questions (numbers 11 to 17)

refer to problems of this type.

11.'Due'to the circuit did there seem to be any more or. any less heétitation or
awkwardness in the conversation. during this call than you have experienced
in typical calls to the same city when you used the government network? -
more . - ' ‘
sameli
less

not sure

12, If you checked'“nore" in the question above, how disturbing did you find the
hesitation or awkwardness?
V very disturbing
Afsomewhat'disturbing
inot disturbing l

not sure

13. Due to the circuit, did the party you called interrupt you'while.you'Werei
-speaking, more often, less often or to about the sane degree as in typical
calls to. thé same clty when ‘you used the government network? -

| ‘ ' more often

same

. less often

not sure

' . ... 4




15,

16.
'A-‘this’~

17.

'FIRST TEST CALL (continued)

find these interruptions’I A . ,
- ‘-:'very disturbing -
somewhat disturbing
\not disturbing

not sure

to the same city when you used the government network7

more difficulty
no difference .
greater ease

not sure
1f you checked "more difficulty" in the question

- quite frustratingf
fsomewhat frustrating
not frustrating

" not- sure’.

Do you have any further comments you wish to make about'the quality of

above,

~ circuit, during this-call, or about any otherfrelevant_mattersl'

14, If you checkedv"more often" in the,question,above,_how:disturbingfdid‘you

fIn your own natural conversational attempts ‘to interrupt the. other party
. while. they were speaking, did you experience more difficulty, greater ease,"”

' - or no difference in ease or. difficulty of interrupting ‘than in typical callsp‘-

how:disturbing was

.the



SECOND TEST. CALL

For questions which list alternatives, place a check mark beside the beét
answer. Some questions ask for a brief written answer, insteéd_bf-or in
addition to providing alternatives to check. If you need more space for any-

answer, please use the reverse side of the page.

l. Origin of this call ’Montréal
Ottawa

Toronto

2. Destination of this call Montréal
Ottawa

Toronto

3. Time of successful placement of call - calendar date

- clock time

Aelle .

p.m

4. Long distance access code that you used for this call

5. Have you ever spoken to the other party by telephone beforé this call?

no

not sure

6. Approximately how long did fhis call last? less than one minute
: i - 2 minﬁtes
2 = 3 minutes
3 = 4 minutes
4 F 5 minutes
more than 5 minutes

not sure

LI ] 6




‘-Which word best describes the overall circuit quality during this call’

-tlIf‘youf answer‘wasi"fair;" "poor” to the question above, briefly describe ’¢f=“

~p?any problems with the clrcult.

E_How did this call compare in circuit quality with typical calls you have
B made to the same city previously when you used'the government network? ~This . =

Co call was _ better.q«

‘ “found in telephone circuits. Check -any - that apply to this call at the 1eft i;galx*ij
| of the alternative.‘ Further describe the difficulty briefly in the space tol o e
~the right of each alternative that you checked.: e :

SECOND TEST CALL (contimued). .

excellent

- ‘}'_good
) “-".f'l,fair .

;.poor

' worse .

The following alternatives describe -some of the difficulties which may be

Nt

_noise

‘loudness .-

distortion

_other voicesgffg
on the line e

e




SECOND TEST CALL (continued)

“‘echo

fading -

other

Sometimes due to circuilt conditions, people experience various problems in “

carrying on normal conversation. .The following questions (numbers 11 to 17)

refer to problems of this type.

11. Due to the circuit, did there seem to be any more or any less hestitation or
V awkwardness in the conversation during this call than you have experienced
in typical calls to the same city when' you used the government network’
| ' ' more o )
Same

less

not sure

12. If you checked "more" in the question above, how disturbing did you find the
hesitation or awkwardness’

very disturbing
somewhat disturbing .
. not disturbing‘_

- not sure

13. Due to the ‘circuit, did the party you called interrupt you while you were
speaking, more often, less often or to about the’ same degree as in typical
" calls to Lhe same city When you used the government network? -
' more‘often '
same
‘less often
" not sure




o

: 15,

16,

17.

SECOND TEST CALL (continued)

14Q“If you'checked*"more‘often"‘infthe questiod~aﬁovéi‘hbﬁfdistunbing{did}§6¢’};:;7
p_find these interruptions? IR T N o

very disturbing }
\ﬁsomewhat disturbing
‘ ~not djsturbing : .

not sure G

In your own . natural conversational attempts to. inLerrupt the other party

'f“rwhile they were speaking, did you experience more difficulty, greater ease, L

or. no difference in ease or - difficulty of interrupting than in typical callsfffwi“”

to the same city when y0u used the government network‘7
o  more difficulty .

s‘\no difference

V‘fgreater ease

" not sure

:lduite frustrating‘

" gomewhat frustrating L
- miot frustrating B

yvnot.sure »

Do you have_anycfurtherfcomments'you wishfto make about the quality of.the o RO

_ clrcult during this call; or about any other relevant matters’

1f you checked "more difficulty" in the question ahoye;-how:disturhingfnas}f‘.7T'
_ this? ‘ : ' TN




Anik~B Field Trial Evaluation

- APPENDIX C

* TELECONFERENCTNG HANDOUT MATERTALS



THREE NODE (THRLE GEOGRAPH[C LOCATION) AUDIO TELECONI‘ERENCIN(J L‘ASK (6 PERSON)
' ' GENERAL INSTRUCTI()NS (Ph L.pt.l. 1Hp)

- Purpose aud nature of task

You are .asked to trace a route betwpen two pOints on a map’ by followxng a set of

' rules. ‘The aim of . thls task is to test out.a. three node (or geographic

location) audio teleconferenclng system.‘ The - task is des1gned to ensure ‘a high '
rate of verbal communlcation flow with frequent 1nterruption of and by,‘all .:
partlcipants, and with equal sharinw oE listening and talking roles. Veryf |

little skill is involved in carrying out the task so that: particlpants can focus

on receiving -and sending verbal . communicatlons..ff

The - teleconferenclng ‘task is carried out using a set of Slx maps. The'siX’maps’

are . identical to each other ( Scarborough ) except as noted later below.,.

‘not see any}of the other five maps during the course of workiag on‘the task, -

"vlThe maps are clearly -ldabelled "lst person“ to "Hth person*‘at the lower left.

The‘task consists'of.discovering‘the unique:route from'one(loCation toyanOtbergf'
The two locationslare each. marked with a small circle.:40ne<is‘ati“Warden‘Aye“
and Fairfax Cr." toward the bottom right of the map. - The other is at |

"Rallslde R4" and:"Codeco Ct." at the left side of ‘the map about half way up.“'”.

Supplementary instructions specify a time llmlt for tracing out: a. route. It is

very unlikely ‘that the route Wlll be completely traced out w1thin the set time

Climit. ‘The important thing for the teleconferencing test is that the route;
Tjtracing process is engaged in according to . the’ rults stated below.f Thus
_ participants should not. approach the test as a speed task. Speed is totally

,--irrelevant here.. The communication process is the only important factor.

Each of six. persons will use one and only one’ map of the - set of - six and shOuld""»*




Rules

Each of the short double lines which intersect many of the streets on each of
the four maps represents a road block. A route cannot go Cthrough aany road .
block. When a road block goes through more than one street, it blocks all those
streets. - Each road block applies only to that place on a street at whtch it ts
located, Thus, it is sometimes poss1ble to go around a road block by uslng

intersecting and adjacent streets,

Each of the six maps of  the set contalns a differeat set of road blocks from the

other five maps. As meationed above ‘the six maps are distinguished by the-

labels "lst person through "6th person” at the lower 1eft. Part1c1pants shouldv

- make sure that the maps are correctly dtstrlbuted 'so that no persons have - the
same maps. The task must involve all six maps of the set or else the one unique

route from one location to another caanot be found.

As meuntioned above, supplementary instructions will set a time limit. The
supplementary instructions will also specify which of the two locations of the
assigned route (the upper location or the bottom one) will -constitute the
"start" location. The other location will!then be the‘"goal" or'"Einish"‘

one, Partlclpants should agree amongst themselves nn which person. w1ll begin
the route’ tracing task.:

The beginning person should proceed to trace a route, annobnctn& aloud the

-description of the attempted route, street block by street block using compass

directions (shown at the right on each map), and/or street names, and/or any

other descriptions he or she’ wishes to use. It is very important that the

person.tracing the coute does not skip ahead more than one street block ata

time. Skipping ahead will only result in confusion and may. defeat tracing out

the unique correct route. It is highly recommended that compass directious,

“left-cight", "up-down" and the like are relied on as the primary descriptions




since street names are sometimes difficult to locate - unambiguously due to “the'
'inature of maps and due to the:. fact that the road blocks sometimes obscure words
on the maps. Street names Will need to be used, but ‘as secondary, rather: thdn

‘ primary descriptions.

» The other participants should closely follow the beginning person s attempted

iroute on their own maps. ‘As soon as one’ of the participants detects a road ‘

block on. his or her map which prevents the. route being traced from proceeding,

- that Participant- should announce the eXistence of the road block immediately-_
-,Then, the person who detected and announced the road: block’ should take over the

" task. of tracing out. -a route, beginning from the place that was reached before

~_.the road block was announced.‘ The. person who has taken over: tracing the;. route

block by street block ‘just as the beginning participant had done. He. or she

"shOuld continue until another particioant detects and immediately announces a

road block and takes over attempting the tracing of a route, and:so on. L

. Throughout the task participants may mark their own maps with the route and

With announced road blocks if they wish.

. It is important to .realize that the ‘road blocks have been. arranged so ‘that it Lsaa

not possrble to progress along any street block that ‘is ‘not part of the correct

- route. There are no blind alleys.. The only occasion where a street block must
be abandoned is when a road block is detected . Whenever a road. block is '

- ;encountered it is never necessary to go back beyond ‘the previous interaection. :

Wherever participants have reached on the map at any pOint in time is correct

: .Since no other’ route is p0991ble.' Any street block along which participants can'

progress is correct or. else there would -be a. road block across it. .

. The process should continue, ‘either until the time limit speCified in the S

is reached.. But the latter ts’ very unlikely to occur. Road block detecttons

should also .announce aloud the description of his or her attempted route, street-,q."

supplementary instructions has elapsed or until the ’goal" or “finish“ location;



and the consequent taking over of route tracing by different persons will oceur -

with high frequency. Thus, there will be a continual and rapid shiEting among

the participants between the role of map observation and that of attempted route

tracing. As mentioned before, there is. one and-only one correct,route and its
discovery should never entail going back to an earlier location reached

. previously., However, it is absolntely:essential that,all'roadiblocks are -

correctly detected and announced for the correct route'to‘be found. Otherwise

the task cannot be done. This means that very close attention to their maps by
all participants at all times is required It also implies that all ,
partiCipants know exactly where on the map the route is at all times. Whoever
is‘tracing-the route at the moment should always ensnre ‘that everyone knows -
where he or she is, and should. pause and clarify his or her location whenever -
necessary for any participant. Remember, speed is irrelevant so that nothing is
lost by ensuring that all participants are following appropriately. Everything
‘is lost -if any one participant is not clear about location for then he or she

will not be able to detect and announce a road block and the task will

. flounder.

The purpose of the above rules is to ensure that each participant shares equally -

in listening and talking, and in interrnpting and being interrupted.

Therefore you are asked to follow the'ruleslstrictly and not yield to the

temptation to allow any omne person to play a dominant route tracing role. The .

latter wmight be more efficient but would defeat the aim of. expOSing each perbon

equally to the critical features of teleconferencing systems which are beinv
explored.

. Completion

After completion of the teleconferencing test‘session,‘each participant'should :
fi1ll out. a questionnaire.g The responses: to the questionnaire will Eonn an
important part of the basis of evaluation of the three node audio _ i
teleconferencing system that was used. Except for purely factual questions on

the questionnaire, each participant should complete ic w1thout consultation with

anyone else. Your own evaluation, and not a- group consensus, is sought. .




’6.'fcalendar'date_of the testhsesslonfjust*conpletedf'

THREE NODE (THREE GEOGRAPHIC LOCATION) AUDIO TELECONFERENCING QUESTIONNAIRE
' : : " (ph.ls pt 1. al) '

1.  Name of participant

~2._ Check any. forms of teleconferencing in which you have been involved before

partlclpation in the present series of. tests. .

audlo teleconferencing
video-telconferencing '
compnterchnferencingf’

other (please Specify)

none

3. If you checked anything other_than “none" above, how freqnentohes'YOur'psst" R

involvement. in teleconferencing\beenVQe
’ : quite: frequent
moderate frequency
rare - . ‘

B —
Sy
——

only.once

4. Geographic. location of your'node in the test sessionijust'completed ‘T‘

‘Location No. l

Locatlon.No.‘Z

RV Clock.time'Q at the beginningeof-the'testasessionijnst completed:

5,',Geographic locations of - the other nodes in the test session_justtcOmpletedv. :

i 'a.cmo"[
T . pame _ .
...~ at the end of the. test session justfcompleted S ame

p;m.




8. Was the test session just completed the first or second one of the préséﬁtf

series of tests in which you are a participant?

lst
2ad
‘9. What name or identification was‘given to the techn{cal teleconférencing‘
system used in the test session which yéu'just.completéd? ‘ .
10. How many participants; including yourself, were at each location iﬁ'the:testj'
session just completed? ' | ' ‘
At.my geographic location, there.wére _______ participaats.
At the geographic location numbered "1" in question 5, there‘wére
participants."
At the geographic location numbered "2" in question 5, there were .
participants.

11. Before the present series of tests, how many of the participants in the’

series were relatively or totally unknéwn to you?
' At my geographic location ___ ~ participaﬁts were unknown to me
before this series of tests.
At the geographic location numbered "1" in question 5,
participants were unknown to me before this sefieé of tests.
At ﬁhe geographic location numbered "2" in question 5,

participants were unknown to me before this series of. tests.

12. Whichvmapé were used at each location dhring the test session'juét
' completed? ' o .

(check as appropriate) At my geographic location - "lst person” map

"an person” map __

"3rd person” map __ .
M4th persoh“ ;ap__~__
“5th berson"/map

““6th person” map




14.

15. 1

13,

;_you personally used

' At,the.other:geograbhic'location -

» . -'numbered in- "

At@the’other geographic’location - "

‘numbered "2™

1" in question15i5

in question 5. - -

:"]st. person”
. ""2nd person”
tf3rd personf
" "4th person”
*5th nerson"
o fﬁth personf

3f“2nd person”
© "35d" person”
l fﬂth person"
fSth uerSOnf

~ "6th person”

lst person“

“map_

_map,

map
map

map

‘map

lﬁap'
.mab
~map
map -

“map

Clrcle the check mark(s) in question 12: which indicate(s) the map(s)

In the test se551on Just completed

Taklng 1nto account all factors, what is your own overall evaluatlon of the }f

. excellent
| good.-
fair
5noor‘

bad

tracing?

bottom to top .
' top- to' bottom

ok

that,

- ~what was. the dlrectlon of route’

l'teleconferencing system that was used in the test sessiOn Just completed7‘



16.

17.

If you check “"fair"”, "poor™ or "bad" in question ‘15 above,’briefly describe

the shortcomings of the system as you experienced it fa the test session
just completed. ' '

The following alternatives describe some of the difficulties which may be.p

found in audio circuits. Check any that'apply to the test session'jdst
completed at the left of the alterhetive. Further describe the difficulty
in the space to the right of any alternative that you checked.

noise

loudness

distortion

‘other voices
on the line

echo

fading

other -




(If you were the only participant at your geographic location, skip this U
question and- go to’ question 19) o - \ ‘ A
At times when you had . taken’ over the role of tracing and announcing an

attempted route on- ‘the map, consider the ease or difficulty of being

- interrrupted appropriately by road block announcements in the test session ,' s

~ Just completed. Compare the ease or difficulty of responding to‘;“tv*

:_ interruptions from" persons at the other geographic locations or nodes with '

7responding to those interruptions coming from persons at your own geographic f

'.Q location..

':.Compared with persons at my - oWn geographic location, in the test session

"~Just completed persons at the other geographic location were able to

' interrupt me -

19,

- less~easily‘

v‘fas easily
more easily
not sure

i

(1f there was. at- 1east one other participant in addition to yourself at your»f

_ geographic location, skip this- question ‘and go to question 20)

~ How. easy did you: find responding to: interruptions by road block

20

‘announcements from other participants in this test session?

i_difficult

neither easy :
mor difficult.

. leasy -

‘not sure- . . .

If you checked "less eaSily"'(question 18 above) or "difficult" (question 19 ‘."
above), ‘how disturbing did you find this in the ‘test: seSSion Just :
completed? ‘ » A ‘ LS
- :very_disturbing_ol
A;somewhatydisturbing‘
" not disturbing

.mot sure . -



21. (If you were the only. participant at your geographlc location, skip this

22.

question and go to question 22).

At times when you 1nterrupted another partlcipant by announc1ng a road block/'

shown on your map, consider the ease or difficulty of achleving the

: 1nterrupt10n (i.e. at. getting appropriate attentlon to y0ur 1nterruptlon
attempt) in the test session just completed.. Compare the ease or d1ff1cultym
of interrupting. persons at the other geographic locations w1th interrupting :

persons at your own geographic location.

Compared with interrupting persons at my own geographic location in the test :

session Just completed, I found that gettlng the approprlate attention of
persons at the other geographic locatlons to my 1nterrupt10n attempts was
more dlfficult
asneasy‘
less difficult

not sure

(If there was at least one other partlcipant in addltlon to yourself at your

geographic location, skip this question and go to questlon 23).

If you ‘were the only person at your geographic lOcatlon in the test session
just completed, how easy did you find it to 1nterrupt others by your
announcements of road blocks in thls test sess1on7

dlfflcult ' ' A

neither easy
nor difficult-

‘easy

not sure




23, If you checked'"more difficult"”. (question 21) or‘"difficult"'(question 22),

~ how disturbing did you find this in the test session Just completed?
| very disturbing __;__ :
somewhatvdisturbing‘ ;_;_
not disturbing ;__;_

not sure

h‘24.‘At times when you were neither tracing and announcing a route nor

h interrupting others ‘by announcing a road block, how: easily were: you able to -
7:;follow the ongoing proceedings on your own - map in the test session JuSt
Q; completed? ‘ B ‘
>:wlth great difficulty
" with some difficulty
-moderatelyleaSily

very easily

.'25.'If you checked “With great difficultY" or “with some difficulty 'in{questionl

‘24 briefly describe the nature of the difficulties.‘ B

'[.system used in the test seSSion Just completed? Your comments need not be :

restricted to- experiences with the map route task.‘

26 Do you have’ any further comments you wish to make about the teleconferencingf,fy
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