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ABSTRACT 

The development and application of extreme 
value engineering (EVE) procedures for specific 
switching systems have been introduced in several 
previ ous ITC papers [1] [2] [3] [4]. EVE is a meth
od of estimating traffic loads for the purpose of 
forecasting traffic-sensitive equipment require
ments and bases load estimates on the distrib
ution of daily peak hour loads. 

This paper reviews general advantages of EVE 
and expected EVE benefits for a generic local 
digital switch. Although there are several 
inherent advantages with EVE, the benefits are 
shown to be very dependent on the system archi
tecture, traffic environment, and current admin
istration system. For several reasons, new 
systems may be best engineered according to EVE. 

1. INTRODUCTION 

Traffic load estimates used for switching 
equipment provisioning play a crucial role in 
determining future service provided to subscrib
ers. As inputs to a forecasting procedure, these 
estimates must be both accurate and stable to 
minimize the extent of over- or under-engineering 
in the switching office. 

Traditionally, Bell Canada has used 
time-consistent engineering (TCE) procedures 
because of the simplicity of TCE traffic data 
collection requirements. TCE procedures were 
developed at a time when data had to be collected 
and analyzed manually. The TCE method requires 
traffic values from the same hour each day, 
called the time-consistent busy hour (ICBH), for 
a three month duration (not necessarily consec
utive) , called the busy season. The average busy 
season busy hour (ABSBH) load was suitable for 
traffic engineering purposes, due to bo t h the 
stab i lity of the ABSBH load for forecasting, and 
the graceful service degradation displayed by 
electromechanical switching components. 

Present and future switching technologies 
have components with steep load/service relation
ships, and are therefore sensitive to infrequent 
peak loads. These components must be provisioned 
according to service objectives at the forecasted 
peak load . to ensure that the blocking or delay 
remains within reasonable limits. For this 
purpose the TCE method requires a stable estimate 
of the high day busy hour (HDBH) load. However, 
the existing HDBH load estimation procedure is 
not widely or consistently used and is often 

replaced by more sUbjective methods of question
able accuracy. Also, the concept of a true busy 
hour is not justified in many cases at present, 
and traffic is expected to become less predict
able in the future. 

Extreme value engineering (EVE) is a method 
which can alleviate several of the inherent 
disadvantages of TCE in the new traffic environ
ment. The EVE method can be applied to daily 
peak hour load data. Furthermore, EVE lends 
itself to a computerized administration system. 
Several ITC papers [1] [2] [3] [4] have discussed 
the development and application of EVE procedures 
for specific systems. 

The general question of when it is benefi
cial to adopt EVE has not yet been addressed in 
the literature. This important information is 
the starting point for those who may be contem
plating a changeover to EVE, but are unsure of 
the concept and its potential benefits or draw
backs. The major goals of this paper are to 
summarize 

• generally known facts about EVE , 

• specific cost and service benefits 
wi t h EVE in the Bell Canada local 
switch (LDS) environment, and 

expec t ed 
dig i tal 

• system and environmental characteristics which 
would lead to a decision whether to adopt 
EVE. 

In order to assess specific LDS cost and 
service benefits expected with EVE it was neces 
sary to compare the implications of provision i ng 
according to both TCE and EVE. . This comparison 
was carried out by 

• developing a database to provide information 
on expected traffic characteristics, 

• 

• 

• 

developing EVE-based procedures appropriate 
for the comparison, 

evaluating the overall capital cost 
service expected from application of 
EVE, and 

and peak 
TCE and 

i dentifying the impact expected with EVE on 
both implementation effort and on-going admin
istration. 
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This paper concentrates on the details of 
these four steps, which illustrate many of the 
considerations which should be made when identi
fying EVE benefits. Section 2 gives an overview 
of the LDS architecture assumed, and the type and 
nature of traffic data collected. Section 3 
presents the TCE and EVE procedures for the LDS, 
and a general description of EVE. Section 4 
summarizes the benefits identified with EVE for 
the LDS. Aspects of EVE implementation are 
discussed in Section 5, and the dependence of EVE 
benefits on specific system characteristics is 
outlined in Section 6. Section 7 concludes the 
paper. 

2. DESCRIPTION OF THE LOCAL DIGITAL SWITCH 

2.1 Architecture 

The architecture assumed in the analysis is 
shown in Figure 1. Lines terminate on local line 
concentrators (LLCs) at the host switch, or on 
remote line concentrators (RLCs). These line 
concentrators (LCs) are ' connected to the network 
time-switches of the host via 2, 3 or 4 digital 
links of 30 voice channels each. The LCs have 
both a physical line termination capacity, and a 
traffic (usage) capacity dependent on the number 
of links to the host and the LC blocking require
ments. 

Remote Le 
site 

Figure 1: LDS Architecture 

The primary 
the RLC is cost. 

difference between the LLC and 
The links from RLC-to-host are 

longer, and cost an order of magnitude more than 
the links from LLC-to-host. The basic LLC and 
RLC costs are approximately equal. The LCs are 
provisioned at each site. with the same number of 
links for administration reasons, according to 
the least expensive configuration which satisfies 
both physical and traffic requirements. 

Tone (TN) receivers for lines and multifre
quency (MF) receivers for trunks reside on 
peripheral modules with direct access to the 
network. All receivers of one type are accessed 
as one group and are provisioned according to 
their allocated delay requirements. The central 
time-switched network is assumed to contribute 
negligible blocking so that it is always provi
sioned according to physical termination require
ments. The host CPU is attempt-sensitive and an 
accurate forecast of its exhaust date is 
required. However, this analysis assumes an 
environment where CPU capacity is not reached. 

In summary, the components of the LDS 
affected on a year-to-year basis by the traffic 
engineering procedure are assumed to be 

- local line concentrators (LLCs), 
- remote line concentrators (RLCs), 
- ' tone (TN) receivers, and 
- multifrequency (MF) receivers. 

These components are considered in terms of capi
tal cost and service for the comparison of TCE 
and EVE. 

2.2 Sample Traffic Characteristics 

In order to examine the types of traffic 
behavior expected with these components, hourly 
traffic data was collected during the busy 
seasons of two sample LDS offices, one primarily 
business and one residential. These offices 
consisted of 5 LC sites totalling 56 LCs, and 
provided a sufficient database for the analysis. 

Figures 2 and 3 and Table 1 summarize char
acteristics observed from the data. Figure 2 i~ 

a plot of the busy season coefficient of vari
ation (CV), defined as the ratio of the standard 
deviation to the mean, of the TCBH loads vs. the 
C~ of the daily peak hour loads. The graph shows 
that the TCBH loads were more variable than the 
peak hour loads, agreeing with similar observa
tions from other sources [3] [5], and suggesting 
that estimates derived from peak hour loads 
should be more stable than those from TCBH loads • 
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Figure 2: CV of TCBH and Peak Hour Loads 

Table 1 shows several characteristics as a 
function of the component type and ABSBH load, 
~xpressed in hundred call seconds (CCS). LC peak 
hour loads occurred in up to 11 possible hours, 
in contrast to 6 possible hours for total LC site 
peak hour loads. Peak hour loads on individual 
LCs were often not concurrent and not captured by 
a total site load measurement. 

The peak hour loads which did not occur in 
the TCBH are referred to as side hour peak loads 
(SHPLs), and were observed during 35%-85% of the 
busy season days. There was a wide variation in 
the amount by which SHPLs exceeded TCBH loads of 
the same day. All receiver and total LC site 
peak hour loads stayed fairly close to TCBH 

3.1B-4-2 
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ABSBH LOAO (CCS) 

0-300 300-1500 1500-2500 2500-60000 

COMPONENTS RECEIVERS RESIDENTIAL BUSINESS LC 
LCa LCa SITES 

11 HOURS OF PEAK LOAO 5-7 5-11 4-7 4-6 

% OAYS WITH SHPLs 40-50 40-85 40-65 35-60 

% SHPLa EXCEEDING 0-5 5-40 0-7 0-7 
130% of TCBH LOAD 

MAXIMUM % DIFFERENCE 15-80 35-120 15-60 15-65 
OF SHPL AND TCBH LOAD 

Table 1: Sample Data Characteristics 

loads, but individual LC peak hour loads could 
deviate widely from the TCBH loads, especially 
with residential subscribers - maximum deviations 
sometimes exceeded 100%. These observations 
imply that the use of TCBH loads for provisioning 
components, such as LCs, serving a small 
subscriber group, is not enough to guarantee that 
service at the peak load will remain within 
acceptable bounds. 

Figure 3 shows the CV of the peak hour loads 
vs. the ABSBH load for individual LCs and the 
total LC site loads. Similar results can be 
obtained for TCBH · loads, illustrating that the CV 
of total LC site loads is not equal to that of 
individual LCs. 

3. 
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Figure 3: Dependence of LC Peak Hour 

Load VariatIon on Load SIze 

DESCRIPTION Of TCE AND EVE FOR THE LOS 

3.1 Pu,.pose 

The LDS traffic behavior observed in Section 
2.2 suggests that potential problems with TCE may 
be greatest for LC provisioning. Capital cost 
and peak service with both TCE and EVE in the 
Bell Canada LDS environment were estimated in 
order to assess the magnitude of potential TCE 
problems, and to determine whether EVE may 
provide some improvement. Section 3.2 describes 
the TCE methods assumed in the analysis. Section 
3.3 introduces the EVE concept and the procedures 
developed for this comparison. 

3.2 TeE fo,. the LOS 

3.2.1 TeE Refe,.ence Loads 

The TCE method for ~C and 
sioning requires estimates of 
loads: 

receiver provi
two reference 

ABSBH - the average TCBH traffic over the busy 
season, and 

HDBH - the highest TCBH traffic of the year. 

The TCBH is determined retroactively as that hour 
which yields the highest average load over the 
busy season. The HDBH estimate is not the actual 
observed HDBH value, a very unstable quantity, 
but is based on the only appropriate statistical 
method used in Bell Canada. This estimate is 
given by 

HDBH = ABSBH x (1.68R - .68) for R < 1.3, 

where R is an estimate of the ratio of the aver
age of the 10 highest busy hour loads to the 
ABSBH load. 

3.2.2 Le P,.ovisioning with TeE 

The LCs are provisioned on the basis of the 
reference load estimates calculated for the total 
LC site, due to the prohibitive administration 
effort which would be involved in tracking the 
TCBH of individual LCs. The sum of the individ
ual LC ABSBH or HDBH loads is assumed to equal 
the total site ABSBH or HDBH load, respectively. 

The LC capacity is dependent on the blocking 
requirements and the LC load/service relation
ship, the latter being dependent on the number of 
links to the host. The requirements are 

- 1.9% blocking at ABSBH load, and 
- 9% blocking at HDBH load. 

The least expensive link configuration is calcu
lated by first determining, for each configura
tion, the maximum number of lines which the LC 
can support to satisfy the above service require
ments and not exceed the physical limitation. 
Each configuration is either average traffic-, 
peak traffic-, or physically-limited. The 
configuration corresponding to the least expen
sive cost per line is then chosen, with the 
restriction that the same number of links per LC 
must be provisioned at each site. 

3.1B-4-3 
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Figure 4 shows lhe ranges of HOBH CCS/line 
values which would produce peak traffic- and 
physically-limited LLC and RLC configurations. 
The CCS/1ine bands producing traffic-limited 
configurations are narrower for the LLC than the 
RLC, due to the lower LLC link cost. 
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Figure 4: Dependence of LC Capacity Limitation 

on HDBH Load per Line 

The TN and MF receivers are provisioned 
according to delay requirements at both ABSBH and 
HOBH loads, with none of the complications of LC 
provisioning. 

3.3 EVE 

3.3 .1 Genefal Oescfiption of EVE 

EVE is a method 
loads, such as those 

for estimating "extreme" 
achieved or exceeded once 

per day , week , month, or year. This estimation 
is accomplished by making use of 

• a set of several peak loads , each reported 
over a certain time interval (e.g., day or 
week), to estimate the i r 

- average (APK), and 
- standard deviation (SO) , and 

• the underlying distribution of the peak loads, 
described by APK and SO. Appropriate distrib
utions are the Gumbel distribution [1] , and 
th~ normal distribution raised to an appropr i~ 
ate power [2] [3] . Olstributions requiring 
higher order moments are not attractive since 
a primary objective is to mlnlmlze the 
complexity of the procedure adopted. 

Any EVE load estimate can be expressed as 

APK + c x SO, 

where c is a constant depending on the extremity 
of the estimated load (e.g., weekly, monthly, 
yearly) and the theoretical distribution [2J. 
Key advantages of EVE are: 

• Stability of the extreme load estimates 
forecasting. All estimates are based on 
and SD , derived from the entire data set. 

for 
APK 

• Accuracy ef the extreme load estimates, 
dependent on the closeness of the assumed and 
actual peak load distribution. 

• Flexibility for adaptation to specific appli
cations. EVE enables the use of " any 

extreme load estimate, 
peak load duration (e.g., 1/2 hour, 
hour) , 
peak load reporting interval (e. g. , 
day, 1 week), and 
data set size (e.g., month, 3 
months) . 

• Suitability for a computerized provisioning 
tool [5). EVE requires a minimal database 
when storing the values APK and SO as moving 
averages, and lends itself to statistical 
techniques for automatically rejecting outly
ing data [4]. Widespread automation of these 
procedures ensures a consistent application of 
the EVE concept. 

• All-hours monitoring without all hours of 
traffic data. Potential EVE service objec
tives, such as "blocking should not exceed Si. 
more than once per month on average" are easi
ly compared to monitored service. 

• Ability to track traffic variability. 
provides better service protection 
subscribers experiencing highly variable 
fic loads. Load variability estimates 
be extrapolated for different traffic 
and mixes. 

3.3.2 EVE fOf the LOS 

3.3.2.1 EVE Refepence Loads 

EVE 
for 

traf
could 
sizes 

In order to compare the effectiveness of TCE 
and EVE for provlsloning peak traffic-limited 
components of the LOS, suitable EVE procedures 
were developed for this analysis. The peak EVE 
reference load chosen for direct comparison with 
TCE was the highest peak hour load of the year 
(YRPK). 

The YRPK load was assumed to be estimated at 
the end of each month using the equation 

YRPK = APK + 3.27 x SO, 

and averaged over the three highest months. This 
relationship is based on 

• a least-squares fit to the data, and 

• hypothesis tests to determine a good peak hour 
load distribution, 

and can be interpreted as the maximum peak hour 
load expected in 66 days (approximately a busy 
season) assuming a Gumbel distribution [1]. 

3.3.2.2. EVE Sefvice Objectives 

For comparison with TCE, 
service objectives were defined. 
definitions were examined: 

meaningful EVE 
Three different 

3.1B-4-4 
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• EVEl: "Equal numbers" EVE 

The same numerical service objectives were 
used for the similar TCE and EVE loads. For 
example, the TCE 97. blocking objective at the 
HDBH load would translate into an EVE 9i. 
blocking objective at the YRPK load. This 
addresses the question of whether TCE provides 
its objective peak service, and whether EVE 
could come closer to the objective. 

• EVE2: "Equal capital cost" EVE 

The EVE service objectives were determined 
such that the same capital cost requirements 
"as with TCE would result. This addresses the 
question of whether equipment redistribution 
with EVE would result in an overall improve
ment in peak service. 

• EVE3: "Equal peak service" EVE 

The EVE service objectives were chosen such 
that the same overall peak service as with TCE 
would result. In this context, peak service 
was defined as the service (blocking or delay) 
level exceeded once, on average, during the 
year. This addresses the question of whether 
any capital savings could be realized by a 
more equitable allocation of equipment. 

3.3.2.3 LC Provisioning with EVE 

The sum of the YRPK estimates of each LC is 
generally greater than the YRPK estimate of the 
total LC site. The reasons for this are both the 
non-coincident hours in which the LC loads peak, 
and the higher variation of smaller LC loads as 
exhibited in Figure 3. The optimum LC provision
ing method would be to track the traffic of each 
LC separately using EVE, as outlined in [4J. 

However, for this analysis, it was of inter
est to compare the performance of TCE and EVE on 
an equal basis, with LCs provisioned according to 
total site load measurements. Accordingly, suit
able empirical equations, similar to those in 
[4], were developed to infer "individual Le YRPK 
loads from the total site YRPK load estimate, and 
to estimate the LC line capacity. The least 
expensive LC link configuation was determined in 
the same manner as with TCE. 

3.3 .2.4 Receiver Provisioning with EVE 

The peak traffic-limited TN and MF receivers 
were assumed to be provisioned in a manner analo
gous to TCE, using determined EVE YRPK delay 
requirements and the estimated YRPK load. 

4. BENEfITS Of EVE fOR THE LOS 

4.1 Offices Affected by EVE 

The current global LDS environment consid
ered for the overall capital cost and peak serv
ice assessment consisted of 33 offices, covering 
a total of 33 LLC sites, 20 RLC sites, and 326000 
lines. General TCE data available for these 
offices indicated, by using the TCE methods 
outlined in Section 3.2, the following: 

• Almost all LC sites were limited by their 
HDBH, rather than ABSBH, service requirements. 

• Only 507. and 207. of the offices were limited 
by the HDBH service requirements for MF and TN 
receivers, respectively. This was due to the 
predominantly small office sizes in the envi
ronment considered. 

These observations suggest that significant bene
fits with EVE will probably lie with LC, rather 
than receiver, provisioning. 

4.2 Benefits of EVE for LCs 

Based on Figure 4, 5i. of LLC lines and 357. 
of RLC lines are currently traffic-limited (rath
er than physically-limited) in Bell Canada. 
However, only 107. of the total LDS lines are 
served by RLCs, bringing the total number of 
lines served by traffic-limited LCs to 8 7. . This 
implies that any capital cost advantages with EVE 
would be insignificant relative to total capital 
investment. Trends towards a higher incidence of 
RLCs may increase the importance of EVE. Howev
er, decreasing transmission costs or higher link 
capacities would cause a trend towards physical
ly-limited peripherals which do not require traf
fic engineering. 

The database described in Section 2.2 
consisted of LC traffic values from almost the 
same number of lines as those served by traffic
limited LCs. A one-to-one correspondence (with 
appropriate CCS/line scaling) was assumed between 
recorded LC traffic and traffic from a peak traf
fic- limited Le site with similar character
istics. EVE and TCE procedures applied to the 
data determined LC line capacities and expected 
traffic-sensitive costs. Peak service with EVE 
and TCE was evaluated from the traffic data with 
adjustments to balance and place traffic at the 
required LC line capacity. 

Unlike EVE, TCE consistently underestimated 
both the observed YRPK and HDBH loads of LCs, due 
to the incorrect assumption that HDBH loads of 
each LC sum to the total LC site HDBH load. This 
problem has the potential to lead to sUbjective 
over-provisioning. The service deterioration 
expected with TCE is indicated in both Table 2, 
which shows the peak blocking objectives deter
mined for EVE2 and EVE3 (as defined in Section 
3.3.2.2), and Figure 5, which shows the average 
number of days per busy season on which the 
traffic-limited LC peak blocking was higher than 
9i.. 

METHOO PEAK BLOCKING OBJECTIVE 

TCE 9 % 
EVE1 9 " EVE2 16.5% 
EVE3 18.7% 

Table 2: EVE and TeE Peak Blocking ObjectIves 

Figure 5 indicates that, unlike TCE, EVE met 
its peak service objective. The peak service 
benefits with EVE are high for traffic-limited 
LCs due to the following factors: 

3.1B-4-5 
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Figure 5: Average Number of Days Trafflc

Limited LC Blocking Exceeded 9% 

• The LCs have steep load/service relationships. 

• The LC traffic can be highly variable through
out the day and from day-to- day. 

• With EVE, indiv i dual LC variability can be 
measured or app~oximated. 

The estimated LC cost differences between 
EVE and TCE are shown in Table 3. Total cost 
includes fixed line and office costs for all LDS 
offices. Tables 2 and 3 and Figure 5 indicate 
that a slight capital cost saving with EVE may be 
possible ' with an equipment reallocation (or 
equivalently, some improvement in peak service 
may be possible for the same cost). However, 
these results may be mi sleading because 

• additional peak load estimation error due to 
year- to-year variation and forecasting may 
eliminate EVE2 and EVE3 differences, 

• LC equipment must be p r ovisioned modularly so 
that , i n practice, extra cap ital investment in 
spare capacity is necessary, and 

• in practice, TCE is not applied s tri ctly as 
assumed in this ana lysis . High peak load 
underestimation pena lti es cause a tendency to 
over-provision. 

4.3 Benefits of EVE for Receivers 

No particular capital cost or peak service 
benefits with EVE for receivers could be i denti
fied .for ~he following reasons: 

• Both TCE and EVE appeared to meet pea k service 
obj ectives. 

• Relat i vely small office sizes yield shallow 
load/service relationships for receivers, 
making average traffic-limitations common, and 
imposing low penalties on peak load underesti
mation. 

• Receiver traffic was not as variable either 
throughout the day or from day-to-day, and is 
not split into higher variability groups. 

• Receiver cos t is small 
making th e penalties 
small. 

compared to LC cos t , 
with over-provisioning 

5. 

COST DEVIATION FROM TCE 

EVE1 EVE2 EVE3 

TRAFFIC-SENSITIVE COST, 
TRAFFIC LIMITED LC SITES 4.6% 0.0% -1.7% 

TOTAL COST, ALL SITES 0.5% 0.0% -0.2% 

Table 3: Expected Capital Cost Differences 

Between EVE and TCE 

IMPLEMENTATION OF EVE 

The previous sections have discussed poten
tial benefits with EVE for the LDS in terms of 
peak service and capital cost. However, EVE 
introduction would have a major effect on the 
day-to-day administration of traffic data. This 
section summarizes 

• the areas of on-going administration which 
would benefit from EVE introduction, and 

• the implementation effort required to intro
duce a new procedure such as EVE. 

The extent to which on-going operations may 
benefit from EVE depends largely on the existing 
administration and whether a new concept in 
administration is desired. The flexibility of 
EVE application and the suitability of EVE for a 
computerized system open doors to many data anal
ysis techniques which would previously have been 
impossible to apply on a large scale. The larg
est benefit would probably be apparent in switch
ing from a manual to computerized system, as 
described in [5], resulting in less manual super
vision and reporting, and a sharing of resources. 
However, existing large-scale computerized 
systems incorporating TCE could also benefit from 
the introduction of EVE procedures by 

• eliminating the need to manually review and 
track potential busy hours and busy season 
months, 

• streamlining operations by providing a 
consistent data analysis tool with the ability 
to indicate traffic level, variability and 
forecasts in an appropriate report format, 

• providing statistical identification, report
ing, and rejection of faulty data, 

• gearing service reports more closely to serv
ice objectives, 

• 

• 

providing load balancing procedures according 
to EVE reference loads, rather than the ABSBH 
load, to equalize the peak service experienced 
by individual groups, and 

receiving 
who suffer 
method. 

fewer complaints from subscribers 
service penalties due to the TCE 

Because EVE represents a new direction in 
traffic data analysis, there is a great deal of 
effort required for 

• understanding the 
tial applications , 

EVE concept and its poten-

3.1B-4-6 
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• developing EVE procedures suitable for the 
specific system, requiring 

a traffic database, 
TCE-EVE load conversion, 
peak ho'ur load distribution characteriza
tion, 
suitable EVE reference loads, 
EVE service requirements, 
tests to detect invalid data, 
capacity tables, 
load balancing procedures, 
service measurement indices, and 
suitable forecasting methods, 

• specifying the content and format of EVE 
reports, 

• educating provlsloners and administrators on 
the use of EVE concepts and reports, 

• rewriting and distributing provisioning 
documentation, and 

• developing the software support system. 

The above requirements represent a high 
implementation cost, much of which is necessary 
for the introduction of any new system, independ
ent of EVE. However, the high changeover costs 
for an existing large-scale computerized system 
using TCE are likely to outweigh the potential 
benefits of EVE. 

6. SUMMARY OF EVE BENEFITS 

The advantages of EVE 
divided into those which are 
or dependent. 

over TCE can be 
system-independent 

The intrinsic system-independent advantages 
include 

• more accurate and stable load estimates, 

• all-hours monitoring without the collection of 
all hours of data, 

• suitability for a computerized system provid
ing a consistent provisioning tool, and 

• flexibility in application. 

Whether any large service or cost benefits 
exist with EVE is very system- and 
environment-dependent: 

• 

• 

Components characterized by steep load/service 
relationships . are usually limited by their 
peak service requirement and require an accu
rate peak load estimate. There is a tendency 
to overprovlslon these components, which 
should be reduced to some extent using EVE. 

EVE is ideal for components subjected to high
ly uncertain or variable traffic. With EVE, 
peak loads are captured regardless of when 
they occur and their variability is measured. 

Attempt-sensitive components with a 

holding time, such as processors, 
require a shorter measurement interval 

short 
often 

than 
one hour since they are sensitive to peaks, 
and are therefore good candidates for EVE. 

• Only components which have the potential to be 
traffic-limited could gain from application of 
EVE. As demonstrated in this paper, factors 
influencing the type of limitation include 

architecture (distribution and modu1ar
ity) , 
cost distribution, and 
traffic levels. 

A changeover to EVE on an existing large 
computerized traffic administration system would 
not 1ike1y ,be justified by service or capital 
cost benefits alone, and large savings in admin
istration cost would not be expected. However, 
new systems may be best engineered according to 
EVE, due to, 

• the introduction of new services, expected to 
cause an unpr'edictable and highly variable 
traffic environment, 

• an increased incidence of remote concentra
tors, which have a reasonable likelihood of 
being traffic-limited, 

• a trend towards peak-sensitive components, 
including processors, and 

• the processing power now available for traffic 
data analysis. 

7. CONCLUSIONS 

This paper has illustrated the major factors 
which should be considered if an adoption of EVE 
for switch component provlsloning is contem
plated. The assessment of cost and service bene
fits with EVE based on sample data is very 
difficult, and overall benefits can only be accu
rately quantified after EVE is introduced in the 
field. Introduction of EVE on an existing 
large-scale system would probably not be justi
fied due to the high cost of changeover. Howev
er, the benefits with EVE identified in this 
paper warrant serious consideration of adopting 
EVE for new systems. The extent of benefits 
reaped is largely dependent on characteristics of 
both the system and traffic environment. 
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