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1. GENERAL

1.01 This section describes a procedure which

can be used to optimize trunk testing on
the CAROT network. The information in this
section applies to CAROT Systems which incorporate
generic 2 or later software.

1.02 Whenever this section is reissued, the reason

for reissue will be given in this paragraph.
Q

2. OPTIMAL TESTING PHILOSOPHY

2.01 The objective of optimal testing is to make

better use of CAROT trunk fault detection
resources in order to reduce the effects of faulty
trunks on network service. The CAROT optimal
trunk testing philosophy takes into account CAROT
inherent capabilities to detect operational trunk
faults. Faulty trunks have various effects on
service, ranging from causing a trunk to be
inaccessible, to impairing transmission quality, to
causing ineffective attempts via short holding time
(killer) trunks. Of these, killer trunks have the
greatest impact on service since they cause a
significant volume of ineffective calls. A Kkiller
trunk in a group may produce unacceptable service
as seen by customers. This is particularly true
for smaller-size groups since an arriving call has a
greater chance of selecting the killer than in a
larger group.

2.02 The CAROT System can test a very large

network and has the ability to detect various
classes of killer trunks. Furthermore, the rates
at which CAROT tests trunks can be specified in
such a way that they take into account the individual
characteristics of the network. Optimal selection
of CAROT test rates should result in a reduction
of the volume of ineffective calls due to killer
trunks, and should provide adequate protection for
trunk groups which give unacceptable service when
a killer is present.

2.03 Currently, CAROT test rates are prescribed

only on the basis of facility type without
regard to ineffective calls due to killer trunks.
For a given network, the effects of killer trunks
depend on the characteristics of the trunk groups
(such as group size, high usage, or final), the hunt
discipline, and the trunk fault detection systems
at the near-end machines. The procedure takes
these characteristics into account and enables the
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tailoring of CAROT test rates to the network in
order to accomplish the following:

e Minimize the volume of ineffective calls over
the network due to killers

o Provide an adequate amount of testing for
all trunks (at least one test per month for
each trunk)

e Provide service protection to trunk groups
which give unacceptable service when a
killer occurs.

2.04 When a network is optimized, some CAROT

testing is removed from machines having a
great deal of built-in, automatic trunk fault detection
capability (such as ESS), and reallocated to machines
having little or no automatic fault detection capability
(such as step-by-step). This reduces the overall
ineffective rate of the overall network serviced by
CAROT. It also tends.to equalize the ineffective
rates of the different near-end switching machines
in the CAROT tested.

2.05 To implement optimal testing, a number of

forms with various information are completed
and a few simple calculations are made. The end
result is three candidate solutions:

e The nominal solution which provides no
specified service protection

e The small service protection solution which
provides service protection to a small number
of trunk groups that are most sensitive to
killer trunks

e The large service protection solution which
provides service protection to a larger
number of trunk groups sensitive to killer
trunks.

2.06 Each of these solutions provides an increasing

amount of service protection by specifying
various test schedules for various types of trunks.
CAROT can presently handle up to four test codes,
and each solution provides the interval for these
codes. Associated engineering and management
personnel must weigh several factors in order to
select a solution to implement.
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3. DATA COLLECTION
3.01 Various information should be collected and
organized for use in completing the forms.

A description of the information to be collected
follows:

(1) Identify each switching machine associated
with the CAROT network, and classify each
in one of the following categories:

(a) Step-by-step (SXS) with no automatic
testing

(b) Crossbar (XB) with small amount of
automatic testing

(¢) Crossbar with moderate amount of automatic
testing

(d) Electronic Switching System (ESS) or
crossbar with large amount of automatic

testing

(e) Step-by-step with the following surveillance:

e One week processing time

e Two days processing time

e Less than 1 day processing time.

(f) Crossbar with the following surveillance:

o Low-stuck sender tracing, 1 week processing
time

e Low-stuck sender tracing, 2 days processing
time

o Low-stuck sender tracing, less than 1 day
processing time

e High-stuck sender tracing, 1 week processing
time

o High-stuck sender tracing, 2 days processing
time

e High-stuck sender tracing, less than 1 day
processing time.

(2) For each machine type, determine the
‘number of trunk groups, number of trunks



in each trunk group, and whether the trunk
group is high usage or final.

(3) From office records, determine the maximum
number of trunks that CAROT can test per
month.

(4) Make copies of forms contained in Part 7
of this section.

4. PROCEDURES FOR COMPLETING FORMS

4.01 Fiveforms are provided to enter the necessary

information and to enter the results of the
required calculations. Information is entered on
these forms by machine type (SXS, ESS, 5XB,
1XB, crossbar tandem [XBT]) taking into account
associated automatic testing systems. Forms 1la
and 1b are each four pages in length; a separate
form should be completed for each near-end machine
type on the CAROT network. Data associated with
SXS, ESS, and 5XB machines should be entered
on Form la while data associated with 1XB and
XBT should be entered on Form 1b. The reason
for having separate forms is due to the hunt
discipline used by various machines. The remaining
forms (2 through 5) can be used to collectively
enter data for all machine types.

4.02 Examples of completed forms are presented
in Fig. 1 through 9. Blank forms are
discussed in Part 7 of this section.

4,03 For each form, enter data collected as

described in Part 2, or transfer data from
one form to another. Also, some calculations must
be performed and then entered on the forms.

4.04 The following paragraphs describe how to
complete each form. These descriptions are

divided into two parts: (1) Information to be

entered, and (2) calculations to be performed.

A. Form 1

Information To Be Entered

4.05 From the data collected in Part 3, enter on
-appropriate Form 1a or 1b for each machine

type information described as follows:

MACHINE TYPE

Enter the near-end machine type associated with
trunk information to be entered. Designate any
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the proper form (la or 1b) is being used.

NO. OF GROUPS (column b)

For each group size (column a), enter the total
number of high-usage trunk groups in column b.

NO. OF GROUPS (column b’)

For each group size (column a), enter the total

number of final trunk groups in column b'.

Calculations To Be Performed

4,06 From the entered data, perform the following
calculations and enter them on the form:

NO. OF TRUNKS (column c)

Multiply column a by b and enter result in column ec.

This is the number of high-usage trunks.

NO. OF TRUNKS (column c¢’)

Multiply column a by b’ and enter result in

column ¢’. This is the number of final trunks.

TRUNK GROUP WEIGHT (column e)

Multiply column b by d and enter result in column e.

This is the weight factor assigned to all high-usage

groups of a given size.

TRUNK GROUP WEIGHT (column e')

Multiply column b’-by d’ and enter result in

column ¢’. This is the weight factor assigned to

all final groups of a given size.

4.07 On Page 4 of Forms 1la and 1b, enter a
summation of the information contained on

the form as follows:

For All Groups:

MACHINE TYPE

Enter the machine type as entered on Page 1 of
the form.
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Nau

Sum all entries in columns ¢ and ¢’ and enter on
form. This is the total number of trunks associated
with this machine type.

Waun

Sum all entries in columns e and e’ and enter on
form. This is the total weight factor for trunks
associated with this machine type.

Small Service Protection:
Nsp

Sum all entries in columns ¢ and ¢’ from top, down
"to the SMALL SERVICE PROTECTION line. This
is the total number of trunks which can be provided
protection from ineffective attempts via the small
service protection solution.

Wsp

Sum columns e and e’ from top of columns down
to the SMALL SERVICE PROTECTION line. This
is the total weight factor of the trunks protected
via the small service protection solution.

Nner

Subtract Nse from NaLL and enter on form. This
Nrer is the number of trunks which will not be
provided service protection via the small service
protection solution.

Wher

Subtract Wsp from WaLL and enter on form. This
Wher is the weight factor of the trunks not protected
via the small service solution.

Large Service Protection:

Nse

Sum all entries in eolumns ¢ and ¢’ from top, down .

to the LARGE SERVICE PROTECTION line. This
is the total number of trunks which can be provided
protection from ineffective attempts via the large
service protection solution.
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Wse

Sum columns e and e’ from top of columns down
to the LARGE SERVICE PROTECTION line. This
is the total weight factor of the trunk protected
via the large service protection solution.

Nner

Subtract Nse from NarL and enter on form. This
Nner is the number of trunks which will not be
provided service protection via the large service
protection solution.

Wher

Subtract Wsp from WaiL and enter on form. This
is the weight factor of the trunks not protected
via the large service protection solution.

4.08 After the summations have been completed,

transfer the information to the table at the
bottom of the page (Form 1, Page 4). Next,
transfer this information by machine type as
specified on the form to Form 2.

B. Form 2
Information To Be Entered

4.09 After columns A through E, H, and I have

been entered with information from each
Form 1, refer to Table A and enter information
described as follows:

TEST RATE (column F)

For small service protection, enter the test rate
for each machine type.

PROB KILLER (column G)

For small service protection, enter the probability
of a killer occurring for each machine type.

TEST RATE (column J)

For large service protection, enter the test rate
for each machine type.

PROB KILLER (column K)

For large service protection, enter the probability
of a killer occurring for each machine type.



Y* FOR OPTIMIZATION (column L)
Enter the optimization factor for each machine type.
Calculations To Be Performed

4.10 From the entered data, perform the following
calculations and enter on Form 2:

TOTAL TRUNKS (bottom of form)

Sum all entries in column B and enter on form.
This is the total number of trunks associated with
the CAROT network.

TOTAL OFFERED LOAD

Multiply the total number of trunks by 0.8 and
enter on form. This is an approximation of the
total network offered load.

C. Form 3
Information To Be Entered

4.11 After Form 2 has been completed, respectively

transfer the information in columns A, B,
and C of Form 2 to columns A, B, and C of
Form 3. Next, transfer the information in column L
of Form 2 to column E of Form 3; and finally,
enter at the top of the form the overall CAROT
capacity (CC) in trunk-tests/month.

Calculations To Be Performed

4.12 From the entered data, perform the following
calculations and enter them on the form:

N/W (column D)

Divide each NaLL (column B) by its corresponding
WaLL (column C).

$* = Y* / (N/W) (column F)

Divide each Y* (column E) by its corresponding
N/W (column D).

413 Columns G, H, I, etc, are used to optimize

the monthly test rates. Column G illustrates
the calculations to be performed for each Su parameter.
Calculations are entered in columns H through O,
and individually summed to obtain a test capacity
for Sn [Cap (Sn)] until Cap (S.) approaches within

ISS 1, SECTION 190-102-308

2 percent of the CAROT controller capacity that
was entered at the top of the form.

4.14 To perform these calculations, start by
entering information for column H as follows:

So = LARGEST S*
Enter for So the largest quantity in column F.
R x Nau

For each machine type, respectively copy the
contents of column B to column headed by R x
Naiti. No multiplication is required since R = 1.

Cap (So)

Sum the contents of column headed by R x NaLL and
enter at bottom of form at Cap (So).

4.15 Observe Cap (So). One of the following three
cases will oceur:

Case 1: Cap (So) is within 5 percent of CAROT
capacity (CC). If this occurs, computations are
finished and the test rate (R) is one test per month
for all trunks. (This ease is very unlikely to occur.)

Case 2: Cap (So) is greater than CC. If this
occurs, computations are finished, but test trunks
less than once per month. The test rate for all
trunks should then be calculated from the following:

R = CC / (sum of NawL).
(This case is also very unlikely to occur.)
Case 3: Cap (So) is less than CC. This is the
most likely case. Now, go on to generate next

estimate of S.

4.16 Enter and perform the following calculations
in column I for each machine type:

$1 = SMALLEST S*

Enter for S:1 the smallest quantity in column F.
Y = N/WS

For each machine type, respectively multiply column

D (N/W) by S: and enter in column headed by
Y = (N/W) Su.

Page 5



SECTION 190-102-308

For each machine type, refer to Fig. 10 to find
the value of R and enter in column headed by R.

R x Nauw

For each machine type, multiply its associated R
parameter by NaL. (column B) and enter in column
headed by R x Nari.

Cap ($)

Sum the contents of column headed by R x NaiL and
enter at bottom of form at Cap (S1).

4.17 Observe Cap (S1). One of the following three
cases will occur:

Case 1: Cap (S:1) is within 5 percent of CAROT
capacity (CC). If this occurs, computations are
finished. Take the values from the test rates
given by the R column and enter them to the
right part of the form in the column headed by
NOMINAL TEST RATES R. Next, proceed to
Form 4.

Case 2: Cap Si is less than CC. If this occurs,
calculate Sz and-each successive Sn via the following
formula:

Cap (S,_,) \?
S =\ 7] X5

Next, calculate Cap (Sn) similarly as described for
S1 until Cap (S») approaches within 5 percent of
CC. When Cap (Sn) approaches within 5 percent
of CC, transfer the associated values of R to the
right part of the form under the column designated
NOMINAL TEST RATES R.

Case 3: Cap (S:1) is greater than CC. If this
occurs, calculate Sz via the following formula:

CC —Cap (8,)

- X (S, —S,) +8
52 = Gap (5,) = Cap (5,) S
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and each succeeding S» via the following formula:

CC—Cap (8,)
S, = X
Cap (S,) — Cap (S,)

(5, =5,) + 5,

Where:

Cap (8.) is obtained by taking all previous values
of Cap (S) which were smaller than CC and then
assigning the largest of these to Cap (Sa).

Cap (Sb) is obtained by taking all previous values
of Cap (S) which were larger than CC and then
assigning the smallest of these to Cap (Sb).

Sa and Sv correspond to the S parameters associated
with Cap (S:) and Cap (Sv).

Calculate Cap (S.) until it approaches within 5
percent of CC. When Cap (S») approaches within
5 percent of CC, transfer the associated values of
R to the right part of the form in the column
headed by NOMINAL TEST RATES R.

D. Form 4

4.18 Form 4 is used to apply service protection

to small-size trunk groups. To do this, test
these small-size trunks at a service protection rate
(Rsp) which is somewhat higher than the nominal
test rate (R). In order to maintain a constant
CAROT capacity, the groups without service
protection would thus be tested at rates lower than
the nominal test rate R. Therefore, the purpose
of Form 4 is to scale down the nominal test rates
so that service protection can be applied. Two
copies of Form 4 will have to be filled in, ie, one
for the large service protection solution and one
for the small service protection solution.

Information To Be Entered

4.19 After Form 3 has been completed, enter
the following information:

SERVICE PROTECTION

On the top of the page enter LARGE or SMALL
in the blank area preceding the words SERVICE



PROTECTION to denote which case is being
calculated.

CcC

On the next line, enter the CAROT test capacity
from top of Form 3.

MACHINE TYPE (column A)
Enter each machine type from column A of Form 2.
R, Nwer, Nsp (column B)

For each machine type, enter the test rate (R)
from the right column of Form 3. For the small
service protection case, enter Nner and Nsp from
column D of Form 2. For the large service
protection case, enter Nxer and Nse from column H
of Form 2.

Rs = (column E)

For the small service protection case, enter from
column F of Form 2. For the large service
protection case, enter from column J of Form 2.

Calculations To Be Performed

4.20 From the entered data, perform the following
calculations and enter them on the form:

R x Nmner, R x Nsr (column C)

For each machine type, multiply R times Nngr,
and R times Nse. R, Nner, and Nsp are contained
in column B. Enter the two results in the indicated
spaces of column C.

I x Nner, Rse x Nse (column D)

For each machine type, enter Nver and the product
of Rse times Nsp in the indicated spaces of column D.

SUM OF COL D

Sum the entries in column D and enter result at
bottom of form.

4.21 Compare the sum of column D with CC.
One of the following conditions will occur:

Case 1: The sum of column D is greater than
CC. 1If this occurs, the CAROT does not have
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enough test capacity to apply this service protection.
No further calculations can be performed on this
form.

Case 2: The sum of column D is within 5 percent
of CC. In this case, we can test all groups requiring
service protection at their Rsrs and all other groups
once a month. No further calculations can be
performed on this form. At the right part of the
form, place a check mark (») in each blank in
the column headed by TEST AT Rse ? and transfer
the contents of column E to the column headed
by TEST RATE.

Case 3: The sum of column D is less than CC.
In this case, we perform scaling calculations as
described in the following paragraphs.

Scaling Calculations

422 If case 3 in paragraph 4.21 applies, scaling

calculations need to be performed. The
result of the scaling calculations will be a single-
scale factor (Z) which can be used to reduce the
test rates for all groups without service protection.
In other words, test at the rate Z x R instead of
R. To arrive at Z, make a few successive estimates
of Z until an appropriate value of Z is obtained.
Each column under the heading SCALING contains
the calculations corresponding to a particular
estimate of Z. For each scaling column, perform
the following functions:

(1) Enter the estimate of Z at the top of the
column. If this is the initial entry into this
procedure, start with Z = 1,

(2) For each machine type, multiply R (column B)
by Z and enter for ZR=.

(8) For each machine type, compare associated
ZR with those entries in column E.

o If ZR is less than or equal to 1, place a
check mark (») in the space below ZR
directly across from the 1 in column E. If
ZR is greater than 1, make no entry in this
location.

o If ZR is less than or equal to Rsp, place a

check mark in the next space in the column
directly across from Rsp in column E.
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o If ZR is greater than Rse, make no entry
in this location.

(4) Observe the check marks. Sum all elements

in column D for which a corresponding check
mark appears in the scaling column. Enter this
sum for S1 at the bottom of the form.

(5) Observe the blanks. Sum all elements in

column C for which a corresponding check
mark appears in the scaling column. Enter this
sum for Sz at the bottom of the form.

(6) Form a new estimate of Z via the following
equation:

(CC— 5;)

New Z =
ew s,

and enter in the next scaling column.

(7) Examine the check marks and blanks. If

two successive columns have check marks
and blanks in identical positions, stop the process
of estimating Z. If this has not yet occurred,
return to Step 2.

4.23 For each machine type, fill in the right
FINAL TEST RATES columns as follows:

(1) On the line labeled Nner, if a check mark

appears on the same line in the last completed
scaling column, enter a 1 on this line under the
TEST RATE column. Otherwise, enter ZR from
the last completed scaling column.

(2) On the line labeled Nsp, if a check mark

appears on the same line in the last completed
scaling column, enter a check mark in the TEST
AT Rsp ? column and enter the Rse parameter
(column E) in the TEST RATE column. If no
check mark appears on the same line in the last
completed scaling column, leave the TEST AT
Rsp ? column blank, and enter the ZR parameter
from the last completed scaling column in the
TEST RATE column.
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E. Form 5

4.24 The purpose of Form 5 is to evaluate the
erlangs lost and the network ineffective rate

for each of the three possible solutions.

Information To Be Entered

4.25 After Form 4 has been completed, enter
the following information:

MACHINE TYPE (column A)

Transfer this information from Form 2, column A.
Wau (column B)

Transfer this from Form 2, column C.

Wher, Wsp (colu.mn F)

Transfer both quantities from Form 2, column E.
Wner, Wse (column K)

Transfer both quantities from Form 2, column I.
TOTAL OFFERED LOAD (bottom left)

Transfer from bottom of Form 2

TEST RATE (column C)

From the right column of Form 3, transfer the
nominal test rates R to appropriate position in
column C.

PROB KILLER (column D)

For each machine type, refer to the appropriate
part of Fig. 11 to determine the probability of
killer occurring and enter on form. To obtain this
probability, select the test rate (R) from column C,
enter the horizontal axis in the appropriate part
of Fig. 11 curve, and then obtain the probability
on the vertical axis.

SERVICE PROTECTION/TEST RATE (columns G and H)

From Form 4 for the small service protection case,
transfer the contents of the two right columns
(TEST AT Rsr ?, and TEST RATE) to appropriate
columns G and H of Form 5.



PROB KILLER (column I)

To complete column I, note that each machine type
has two entries in column I which correspond to
its two test rate entries in column H. Using the
appropriate part of Fig. 11, obtain the probability
of killer which corresponds to each of the two test
rates (R) for each machine type.

Note: 1If a check mark appears in column G,
select the second entry in column I (on the
same line as the check mark) from the value
given in column G of Form 2 for the
corresponding machine type.

SERVICE PROTECTION/TEST RATE (columns L, and M)

From Form 4 for the large service protection case,
transfer the contents of the two right columns
(TEST AT Rse ? and TEST RATE) to columns L
and M of Form 5.

PROB KILLER (column N)

To complete column N, note that each machine
type has two entries in column N which correspond
to its own test rate entries in column M. Using
the appropriate part of Fig. 11, obtain the probability
of killer which corresponds to each of the two test
rates (R) for each machine type.

Note: If a check mark appears in column L,
select the second entry in column N (on the
same line as the check mark) from the value
given in column K of Form 2 for the
corresponding machine type.

SOLUTION

Nominal

SERVICE PROTECTION

None. Only guarantees
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Calculations To Be Performed

4.26 From the entered data, perform the following
calculations and enter them on the form:

ERLANGS LOST (column E)

Product of WarL (column B) and PROB KILLER
(column D).

ERLANGS LOST (column J)

Two calculations required for each machine type
are (1) product of Wxer and associated PROB
KILLER, and (2) Wse and associated PROB
KILLER. Wxer and Wse are obtained from
column F, and PROB KILLER from column I.

ERLANGS LOST (column O)

Two calculations required for each machine type
are (1) product of Wner and associated PROB
KILLER, and (2) Wser and associated PROB
KILLER. Wxer and Wse are obtained from
column K, and PROB KILLER from column N.

TOTAL ERLANGS LOST (bottom of columns E, J,
and O)

Individually sum each of columns E, J, and O,
and enter each result in their respective positions.

NETWORK [INEFFECTIVE RATE (bottom of columns
E, J, and O)

Individually divide each TOTAL ERLANGS LOST
by the TOTAL OFFERED LOAD (bottom left on
Form 5) and multiply by 100 to obtain the
NETWORK INEFFECTIVE RATE.

5. DETERMINE THE OPTIMAL SOLUTION

5.01 The three solutions have the following

qualitative characteristics:
NETWORK INEFFECTIVE RATE

Lowest possible value

one test per month per

trunk

Small service
protection

Large service
protection

Service protection for
small trunk groups

Largest amount of
service protection

Somewhat higher than
nominal solution

Highest value
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5.02 From the three solutions, notice that as the

amount of service protection increases
(desirable), the network ineffective rate also tends
to increase (undesirable). For a network with a
relatively few small trunk groups, the ineffective
rate for the large service protection solution case
will most likely approach that of normal solution.
Thus, the large service protection case would be
the optimal solution. Conversely, for a network
consisting of mostly small trunk groups (such as a
local metropolitan network), the ineffective rate
for the large service protection solution may be
unacceptably high. Also, there could exist a strong
possibility that the CAROT controller will not have
the test capacity to apply this solution.

5.03 In summation, the optimal solution is the
one which provides as much service protection
as possible and at the same time provides an
ineffective rate which does not depart within 20
percent from that of the nominal solution.

6. MODIFY CAROT TEST SCHEDULES

6.01 CAROT 2 currently has a maximum of four

distinct test rates. The new test rates are
associated with the CAROT schedule category
codes 00, 10, 20, and 30. Originally these codes
corresponded to daily, weekly, biweekly, and
monthly testing, respectively. Under optimal
testing, these codes can be reassigned to four or
fewer test rates. Form 5 contains the calculated
test rates which must be achieved in order to
implement the chosen solution. These test rates
must be converted to schedule intervals to conform
to the CAROT generic 2 format. This is accomplished
using Form 6.
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A. Form 6

6.02 The purpose of Form 6 is to gather on one
form all information necessary to determine
the schedule code which should be assigned to each
trunk. The schedule code is based on the originating
machine type, group size, and knowledge as to
whether the group is high usage or final.

Information To Be Entered

6.03 If the normal solution has been chosen,

Form 6a (Fig. 7) should be filled out. If
either the small or large service protection solution
has been chosen, Form 6b should be used. Circle
small or large in the header of Form 6b (Fig. 8
and 9), as appropriate.

6.04 From Form 5, transfer all machine types
and test rates to the appropriate columns
on Form 6a or 6b.

6.05 If using Form 6b for each machine type,

enter the choices of high usage and final in
the traffic class column. Now, for each machine
type and each traffic class, enter in the trunk
group size column the trunk group size range for
which service protection will be offered. This
information is obtained from either Form 1a or 1b,
depending on machine type.

Calculations To Be Performed

6.06 To convert the test rates to schedule intervals,

divide each test rate into 30.4. Round off
the results, and enter it into the test interval
column. These results will be the minimum number
of days between CAROT scheduled routine tests
for trunks in this schedule category.



6.07 CAROT allows at most four test intervals.

If more than four intervals exist on Form 6,
close intervals should be combined to yield at most
four intervals. The selected schedule codes should
then be entered on Form 6. The four schedule
codes for CAROT are 00, 10, 20, and 30; where
00 corresponds with the shortest test interval, 10
with the next shortest test interval, etc.

6.08 In order to verify that the solution chosen

is still optimal (due to combining intervals
in paragraph 6.07), the data base administrator
may wish to convert the combined test intervals
by dividing the interval into 30.4. Reinsert the
revised test rates onto Form 5 and recompute the
erlangs lost with the revised rates.

6.09 Once the administrator is satisfied that four

or fewer test intervals have been determined,
the actual CAROT schedule intervals can be modified
to correspond to them. This is accomplished using
the SCINxx= command, where xx = 00, 10, 20,
or 30. A detailed procedure for setting the routine
testing interval for optimal trunk testing is contained
in Section 190-102-301.

6.10 If it is necessary to change the assigned
test code associated with particular trunk

ISS 1, SECTION 190-102-308

groups, the CAROT select program and text editor
(Section 190-102-206) should be used to access
control office and trunk group records, edit the
test code data, and submit the changed data for
update. If both the test rates and test codes
assigned to trunk groups are to be changed, they
should be performed concurrently during the same
update cycle.

7. BLANK FORMS
7.01 Blank forms are provided (see Fig. 12, 13,

14, 15, 16, 17, 18, and 19) which may be
reproduced as needed.

8. REFERENCES

SECTION DESCRIPTION
190-102-203 CAROT Data Base Description
and Input File Preparation
190-102-206 CAROT Select Program and Text
Editor
190-102-301 CAROT Controller Operating

Procedures, Generic 2

Page 11/12



FORM 1a, PAGE 1

FOR SXS,ESS, AND 5XB ONLY
MACHINE TYPE: ESS

ISS 1, SECTION 190-102-308

HIGH USUAGE FINALS
a b c d e b/ c’/ d/ e’
GROUP | NO. OF | NO. OF | TRUNK | WEIGHT || NO. OF | NO. OF | TRUNK | WEIGHT
SIZE 6rours | TRunks | eroup | x No.oF || croups | TRunks | GROuP | X NOD.OF
WEIGHT | GROUPS WEIGHT | GROUPS
aXb bXd a X b/ b’X d’
1 1.2 N}
2 2.9 16
3 4 /2. 5.1 | 20.4 .52 3223?65 T
4 T 28 1.6 153.2 1.1 PROTECTION
5 /0 50 10 200 1.8 LARGE
5 q 54 13 /7 2.7 SERVICE
SHALL 7 q 63 17 753 3.7 PROTECTION
T SERVICE 8 A 48 20 /20 4.8
PROTECTION 9 1 36 24 6.1
10 /3 /30 28 364 / /0 7.5 7.5
11 l I 31 3/ 5.0
12 3 3L 36 108 11
13 40 / /13 12 12
14 g 112 44 352 14
15 3 45 48 /44 16
LARGE 18 2 32 53 [06 18
T SERVICE 17 2 34 58 116 l /7 20 20
PROTECTION| 18 82 1 22
E 4 76 | 6 | 7¢8 25
20 7 /40 | 12 [ 504 | 1 20 27 27
21 77 z 63 29 ¥7
22 5 110 82 4]0 ! 22 32 32
23 l 23 87 87 l 23 34 24
24 [ 24 93 93 ] 4% 37 74
25 98 40
2 I 26 | 08| jo3 || Z 52 42 24
27 108 | 27 45 45
28 2 56 114 228 . 48
29 3 21 120 340 51
30 126 i 54
31 131 2 62 57 //4
32 137 [ 32 60 40
33 / 33 143 743 63
34 — 148 67 ]
3 / 35 | 8 |55 || 2 | 70 | w0 | 740
36 161 73
37 167 2 74 77 154
38 / 39 173’ /73 80
39 2 18 179 258 ! 39 83 g3
40 185 S laoo 87 | 435

Fig. 1 —Example of a Completed Form la (Sheet 1
of 4)
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FORM 1a, PAGE 2

HIGH USUAGE FINALS
a b c d e b/ c’ d’ e’
Y| | o | || o | | |
. WEIGHT Gbng(uzs | WEIGHT G:’(;(UZS’
41 10 42 195 I [ 42 92 92
43 T0 44 207 | 44 | 1o | |00
45 70 48 | 40 220 220| 3 /38 | 18 324
4770 48) 9 q¢ | = | 446 115
49 T0 50 247 £ | 250 128 6l5
s17085| [ 53 267 | 2¢7 7 Z7/ | 138 | 452
56 T0 60 301 q 522 157 | /413
61 T0 65 336 4 252 | 18 7/
86 T0 70 372 3 204 | =2 L06
71 10 75 409 3 2/9 | 26 .78
76 T0 80 446 4 Z/2| o5t /004
81 T0 85 484 [ g3 | em 277
86 T0 S0 523 2 7¢ | 304 (08
91 T0 95 562 2 /96| 331 Lel
96 T0 100 601 359
o g6z [ | /05| = |402
111123 744 | |15 | 481 46/
s 828 523
- 914 587
g0 1001 | |/45] = | (54

* USE THE "LARGER" NUMBER OF TRUNKS FOR GROUP SIZE
** USE THE "MIDDLE" NUMBER OF TRUNKS FOR GROUP SIZE

Fig. 1—Example of a Completed Form 1a (Sheet 2
of 4)

Page 15/16



ISS 1, SECTION 190-102-308

FORM 1a, PAGE 3

RIGH USURGE FINALS
a b c d e b’/ ¢/ d/ e’

GROUP | No. oF | mo. oF | TRUNK | wereHT || no. oF | No. OF | TRUNK | wEIGHT

SIZE | GROUPS | TRUNKS | GROUP | X No.OF || cRouPs | TRUNKS | GROUP | X No.OF

. WEIGHT | GROUPS WEIGHT | GROUPS

aXb bXdu a X b’ b'X d’
R 1089 722
R 1178 ' 792
e 1270 | 863
B 1362 836
o 1454 1011
201222 | 1621 | 1147
228 | | 238 #1 | /56/ 1346
o 2106 1552
278 oo 2355 1765
0 2608 1985
326 1 2864 2210
L 3123 2441
38 3637 2676
ol e 3653 2916
28 3822 , 3159
o110 , 4192 . 3407
418 10 4464 ! 3658

Fig. 1—Example of a Completed Form la (Sheet 3
of 4)
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FORM 1a, PAGE 4

SUMMATIONS :
MACHINE TYPE: £SS
FOR ALL GROUPS FROM THIS MACHINE TYPE:

NaLL = 2 T 8L sum ALL OF COLUMNS c AND
waLL = £ 85549-1 sum ALL coLUMNS e AND e

SMALL SERVICE PROTECTION:

Ngp=__ 29 | _ SuM COLUMNS c AND ¢ DOWN TO "SMALL SERVICE PROTECTION" LINES.
Wsp= ©59.6  SUM COLUMNS e AND e DOMN TO "SMALL SERVICE PROTECTION" LINES.
NNET = NaLL - Nsp = _ 5495
WyeT = Wap, - Wsp = L7, 929-5

LARGE SERVICE PROTECTION:-

Ngp = 691 SUM COLUMNS c AND ¢ DOWN TO "LARGE SERVICE PROTECTION" LINES.
wgp = | £80. & sum cOLUMNS e AND e DOWN TO "LARGE SERVICE PROTECTION" LINES.
NNET = NaLL - Ngp = _ 2095
NNET = HALL - usp = /é 648'5

[l
H

ENTER THE ABOVE VALUES INTO THE FOLLOWING TABLE:

SMALL SERVICE LARGE SERVICE

ALL GROUPS PROTECTION PROTECTION

IN W ‘N W
M ST86| ) 5000 | 5495 | 1Y 899.5] 5095 72,648.5

/////////////////A "sf” 291 ["Pe59.6 " ¢9/ |5/ 930.6

coL coL coL coL coL coL

TRANSFER B c D E H I
T0 '
FORM 2:

Fig. 1—Example of a Completed Form la (Sheet 4
of 4) '
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ISS 1, SECTION 190-102-308

FORM 2 PARAMETERS FOR MACHINE TYPES
,SOURCE: FORM 1, PAGE 4 Vr TABLE 1 —— — FORM 1, PAGE 4 TABLE 1
NOMINAL SOLUTION SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION
: TEST TEST Y+
HACHIQ:‘)E TP N%L Nfa :NET® Wyer ® RATE@ PRUB@ NueT® | Wger © RATE@ PRUB® FOR ©
SP Wgp Rgp KILLER | Ngp Wgp Rgp KILLER | OPTIMIZATION
/1,998 |39,923.3 /1,959 |39,940.5
8. 2 ! 7 | o2 2 .000390 .240
SXS | /72,004 |39,928./¢ e 4.9¢ 00079 20| gre /4 |.0003
495 117,3%9.5 5, 09511¢,¢8.5
S g, 549.1 |22 ’ . 0005431 ; 0292 .0249
£S 5,75 |1% 29/ | <5 2 I A
5XB 7,228 |25,995.1

vooeraTe | 7,925 |2T,54¢.02

5,739 |2,29¢.1
. ! 2 4 (000398 .0258
GT7 | 1,651.5) 2 |.000c75 2,187] (,152.52 o

SUM COLUMN B

TOTAL TRUNKS = 25, 7/5

X.8

TOTAL OFFERED LOAD =_2_Q'__fl_l

Fig. 2—Example of a Completed Form 2
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X 52 X112
FORM 3 OPTIMIZATION-NOMINAL_SOLUTION 6 _ H 1 m /——‘ﬁ L M N o
S I B So=LARGEST Sg¥* (coL F) S|=SMALLEST S */(COL F) \ / x
' ATE OF S o* o = s Sp= S3* gt - . .
ESTIM S0 797 Si* .079% 2% .,04/15 3,044/ 4 Sg Sg - NOMINAL
A B c D E F - MIN
N N N RATES
MACHINE TYPE | NALL WALL N/W  |Y¥(FORM 2 COL L)| s¥=Y¥/(N/W) Y=%s R RXNALL v=%so R RXNALL | Y=3SI R RXNALL | Y=S2 R RXNALL | Y=yS3 R RXNAL L y=%s4 R RANALL Y=%55 R RXNAL L Y=%ss R RNgL L Y=%s7 . RaNy | R
SRS 12,004 |39,928.14| .301 .240 .77 Y=%S R RxNpLL / [ 12,004 | .0240| 3.2 |38412.8| .0125 | 4.¢ |55,2/1%.4 L0139 | 4.4 |s2,97.6 i
%
V
ESS 5,7% |/%,549.1 | .3/2 .0249 .0798 v-Ns R | RxNaLL / 579¢ | -0249| / 57%¢ | .0/22| 1.5 8,6497| .0/44| 15 | 8,479 /5
\
/////
5XB Modevate| 7,925 |27,546.42| .288 .0258 .08%% v=is R RXNALL é . 2925|0230 | 11 |s15 | 0r20| 17 |1merzs| .oi33| re 12,680 ye
Y=-\’:7S R RXNALL % 1
Y=%s R RXNALL % I
%
%
v=is R RxXNALL / '
%
v=Ng R RXN / I
"W ALL
7
CcoP (s)= COLUMN cop (so)= 25, U5 cop (s)=52,9/L.3 cop (sp)=1%,387.9 coP (53)=74,76. COP (S4)= COP (Sg)= COP ($:g)= COP (S27)=

WITHIN 2% oF CC

Fig. 3—Example of a Completed Form 3
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FORM 4

SCALING AND SERVICE PROTECTION

SERVICE PROTECTION

CAROT CAPACITY:

A

CC =73,3%/ TESTS/MONTH

0

E

ISS 1, SECTION 190-102-308

/ lllllllllllll / lllllllllllllll 'HINIM///////
HI}%}ENE i R /,2'15)’(',“,'1";?:;? /CD:::N‘E’:LB //////TEfTIM SCALING WFI"ALTETSETST "‘::T
Nsp Rstp RSPXNSP RSP= 7= 7= 7= 7 = 7 - 7 = 7 - - AT gsp RATE
R= 4.4 YT T TR = [ R = [ - [ =[R= | r= R = | 8 = | /1N
SXS [“wer=/,988| 52,747.2] 11,998 1 Nwer /) 4,33
Nsp= /¢ 70.4 112 Rsp = 7 e v’ INsP | | 7
R= 1.5 WIIIIHITTIIHIITTa ® = T R=12w-1TR=R- | ZR= |[ZR- | IR - WL Y,
FSS 1 Mwe1°5495] 8,242.5 5,495 1 Nner VA7 47
Nsp: 791/ 430.5 582 | Rsp=2 v v Nsp | [ 2 |
sx8 |R=__ 1.6 WM & - | R- (- | R= (- | - [R= | 2R = | V77777770
MODERATE NNeT=7,228)| //,5¢4.8 7,228 1 Naer /8 1. 57
Nsp= £47 /, 115.2 1,394 Rsp =2 v | Nsp v | 2
R - TR TR = | 2R = [2R= 2R =R - [ ZR- [2R= | R = NI
:NET= = 1 :::T’//////
TE -
R - LT TR = | 2R= 2R = [2R= 2R = [ 2R+ |ZR- | R = L,
:usr= _ 1 :NET 1,
SP = sp = SP
R - /TR R = | tR= R = [ 2R= [2R= | ZR= [ZR= | ZR = | | L
:un= R 1 :ggr A
SP - sP -
R = TR TR = | TR= [R= T zR= 7R = [2R-[R= | R - L Y,
:;ET Rep - 1 :_;1_57 Y,
R - TR TR = | 2R = [ZR= [ZR=[2R= [ZR= |2R = | R - @//////////////
=uer : R 1 ::'ET W,
sP - SP -
R = A R = | = 12R= [ZR= |[ZR= [ZR= [R= | =R - @Y//////////////
:NET : R 1 ::sT T,
sP - , sP -
R - LTI TR = | R = [R = T 2R = [ZR= | ZR= [2R = | R = WL
N NET * 1 N et/
Ngp = Rgp = Nsp
sum oF coL o _2¢,79
(COMPARE AGAINST CC)
SUM OF ENTRIES IN COL D s, = 2088
FOR WHICH "y" APPEARS
SUM OF ENTRIES IN COL C  §p-H,554.5

IF NOT CHECKED

CALCULATE (CC-§4)/Sy = NEW Z= .7

AND WROTE IN NEXT COLUMN

Service Protection

Fig. 4—Example of a Completed Form 4 for Small

Page 25/26



ISS 1, SECTION 190-102-308

FORM 4 SCALING AND SERVICE PROTECTION

LARGE SERVICE PROTECTION
CAROT CAPACITY: CC =_73 TESTS/MONTH

A B / IIIII 2 IIIIIII VIIIIIIIID IIIIIII IHINI”U;/////I/
mohIve — R /,ZB',:(!",';C;?EET,P / CO:;:N‘E::LB //////TﬁSTIM SCALING VFINAL; gSE;ST RA;T:E;E
Nsp R X Ngp Rgp X Ngp Rgp = 2=1|Z=8311 L= Z-= = 7= Z-= Z-= /// ?SP
R=_ 4.4 VTR nizzzizzzz] R aa] TRexe 2R = [ 2R - TR - T R - VR = | R = | G777/ N1/
SXS | Nwer=i1,958|52,6/5.2 11,958 1 Nnet /4 3.98
Nsp= 46 202.4 644 Rsp=/4 v | . Nsp | v | /4
ORI 7/ i i R ZR/.E#R s | wm-{w- | w®-Tw- | R- | V7N
ESS |[Nwer-5095] 7,642.5] 5,095 f N et [//////A 1- 38
Nsp= ¢qy! 1,03¢.5 | 2,764 | Rsp-4 V| v Nep | ' | £
5xg | A= L& VI ® 4 e ®- T = [2R- [ ®-[R- [ R=- | V74NN
moperata " NET*5,738| 9,/80.8 5,738 | ' Nwet /A 141
Nsp- 2,187 3,499.2 8,748 | Rsp=4 v | v Nsp | v 1T 4
R - LTz @ = 1= 1= [ ®R=[R= | = [R- | = | V7111 NI
:NET - Rsp : :::T ,//////
SP = =
R = T R = | = [2R= | == |- 2= |- | 77N
:NET’ . i ::51 Wi,
P :
R = LTI R = 1 R= [R= | R=-1R- | - [R- [ IR - | V711 NI
:NET= . f :gsT’//////
SP *® =
R = T T 7R = | TR = [ R = | ZR= | ZR= | 2R = [2ZR = | R - L
:mr= - 1 :gTOZZO
SP - -
R = LTI R = | R = [ R = | IR IR | R=- [ZR- | R - WL,
:nn= - i :::r VI
SP = :
R = LT ® = | = [2R=- [R-]R- | R- [ZR- [ R - YN
R = I A T e R R I I I L L,
::§T== RSP = : ::sT ,//////

sum oF coL o 34, 947

(COMPARE AGAINST CC)

SUM OF ENTRIES IN COL D §=/2,15¢
FOR WHICH "y" APPEARS

SUM OF ENTRIES IN COL C S, =49,438.5
IF NOT CHECKED

CALCULATE (CC-S)/Sp = NEW 2= -88/1
AND WROTE IN NEXT COLUMN

Fig. 5—Example of a Completed Form 4 for Large
Service Protection
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FORM 5 EVALUATE ERLANGS LOST
NOMINAL SOLUTION SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION
A B c D E F G H I J K L L] N 0
TesT | ProB | ERLANGS | YNET [ SERVICE | yeey | ppop |ERLANGS| WNET ng?gé?gou TEST | PROB [ERLANGS
MACHINE TYPE| Wap RATE | KILLER | LOST [wWgp | ROTECTION) RaTE | KILLER| LOST [ wWgp 5 RATE | KILLER| LOST

19923317 4.33|.00130|51.900p339 5V 3.95 |.00145|57.777

4.9¢ v 7 1000790\ .004.| £l.c6| VvV /4 |.00039| .032

115895 147 |.0007]/2523 e ces ST 1. 38 |.0007502.501

ESS |354%l| 1.5 |.000¢9)12.799 =t 2 T ooesan 368 1,3%.] 4 100092 .549

B PR e R e L e
Wi, Wi
Wi Wi
Wi W

Wi Wi

SXS Pl 44 |.00/125|49.9/0

NOMINAL SOLUTION SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION
TOTAL TOTAL ERLANGS LOST £5.297 TOTAL _ERLANGS LOST 87.9// TOTAL_ERLANGS LOST 2.4/
OFFERED LOAD = 20,572

NETWORK INEFFECTIVE RATE -4/5 %  NETWORK INEFFECTIVE RATE .427% NETWORK INEFFECTIVE RATE -450 %

Fig. 6—Example of a Completed Form 5
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TABLE A

ISS 1, SECTION 190-102-308

PARAMETERS FOR MACHINE TYPES

PARAMETERS FOR SERVICE PROTECTION

*

Y
MACHINE SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION FOR
TYPE OPTIMI-
TEST RATE PROBABLE TEST RATE PROBABLE | ZATION
Rgp TESTS/MONTH KILLER Rgp TESTS/MONTH KILLER
SXS
No Automatic Testing 7 0.000780 14 0.000390 | 0.240
XB
Small Automatic 4 0.000705 10 0.000379 | 0.0278
Testing
XB
Moderate Automatic 2 0.000675 4 0.000393 | 0.0258
Testing
ESS & XB .
With High 2 0.000543 4 0.000292 | 0.0249
Automatic Testing
SXS
With Surveillance
1 Weele 5 0.000795 12 0.000394 | 0.0292
Processing Time
2 Days 2 0.000819 9 0.000400 | 0.00748
Processing Time ) ’ )
Less Than 1 day
Processing Time 1 0.0 1 0.0 0.0
XB
With Surveillance
Low-Stuck Sender
Tracing—1 Week 2 0.000720 8 0.000383 | 0.00512
Processing Time
Low-Stuck Sender
Tracing—2 Days 1 0.000466 3 0.000389 | 0.00135
Processing Time
Low-Stuck Sender
Tracing—Less Than 1 Day 1 0.0 1 0.0 0.0

Processing Time
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TABLE A (Contd)

PARAMETERS FOR MACHINE TYPES

PARAMETERS FOR SERVICE PROTECTION

*

Processing Time

Y
MACHINE SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION FOR
TYPE OPTIMI-
TEST RATE PROBABLE TEST RATE PROBABLE | ZATION
Rcp TESTS/MONTH KILLER Rgp TESTS/MONTH KILLER
High-Stuck Sender
Tracing—1 Week 1 0.000510 2 0.000403 | 0.00389
Processing Time
High-Stuck Sender
Tracing—2 Days 1 0.000266 1 0.000266 | 0.000889
Processing Time
High-Stuck Sender
Tracing—Less Than 1 Day 1 0.0 1 0.0 0.0
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FORM Ba
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NOMINAL SOLUTION

MACHINE TYPE

TEST RATE TEST INTERVAL SCHEDULE CODE

SXS 4.4 7 a0
ESS .5 2 20
£XB-MODERRTE A 19 [ D

Fig. 7—Example of a Completed Form 6a
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FORM &b

ISS 1, SECTION 190-102-308

SMALLSERVICE PROTECTION

MACHINE TYPE TRAFFIC CLASS TRUNK GROUP SIZE TEST RATE TEST INTERVAL SCHEDULE CODE
HIGH USRGE ; 5 g /;1 — 82 72
SXS .
’ FINAL =7 /14 2 90
>1 3.88 8 | &
. =/8 4 8 |0
fos HIGH USAGE |———= e = L2
= 17 8 |0
FINAL = 4
> 7 /.38 22 2@
KI6H USAGE
5XB-/MODERE <>{7 8 4!; 4| 282 %
FINAL — vy o T

- Fig. 8—Example of a Completed Form 6b for Large
Service Protection
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FORM 6b

ISS 1, SECTION 190-102-308

L-ARGE SERVICE PROTECTION

TEST INTERVAL

MACHINE TYPE TRAFFIC CLASS TRUNK GRIJUP SIZE TEST RATE SCHEDULE CODE
= | 7 4 a0
HIGH USAGE
Sxs “ > 433 7 |0
FINAL =4 1 4 2]
>4 4,33 7 [P
=9 2 /5 20
HIGH USAGE
s =
FINAL = 2
_ =4 .47 2/ 30
Z
HIGH USAGE — Z ! /5 20
5XB-MODERATE v > /.57 (9 30
» CINAL <4 2 /5 29
>4 /.57 19 30

Fig. 9—Example of a Completed Form 6b for Small
Service Protection
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TEST RATE RVS Y

30,
4| |3 2 1
\
\ VN
25. \ \
\
\
\
2. A"
\\ \
=
g \\
% AW\
> A\
915,
2 \
£
= \\ \ \\
A\
\
10,
\ .
\
\
N\ \
5 \ \\ N
N
AN
<
ey
iy
0.
.00001 .0001 .00 .0 1 1
Y = (N/W) XS
CURVE # MACHINE TYPE
1 SXS (WITH NO AUTOMATIC TESTING)
2 XB WITH SMALL AUTOMATIC TESTING
3 XB WITH MODERATE AUTOMATIC TESTING
4 ESS AND XB WITH HIGH AUTOMATIC TESTING

Fig. 10—Graphs Depicting Tests Per Month (R) Versus Y for Various Machine Types (Sheet 1 of 4)
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TEST RATE R VS Y

30.

n
s

et
’/

25, \

et

20,
E
3 1Y
= 15,
[« 4
[
a
%
wy
g \
= \
\\\
5. ‘\
N
N ~
N
0.
. 00001 .0001 .00 .01 A 1
Y = (N/W) X S
CURVE # MACHINE TYPE
1 SXS WITH SURVEILLANCE, ONE WEEK PROCESSING TIME
2 SXS WITH SURVEILLANCE, TWO DAYS PROCESSING TIME

Fig. 10—Graphs Depicting Tests Per Month (R) Versus Y for Various Machine Types (Sheet 2 of 4)
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TEST RATE R VS ¥

30,

25 )\
' i\
. A

\
\
2. L
\
\
\

E
z \
=
7 \
< \
\
\

10.

\
‘\\
A
0.
.00001 ,0001 .00 .01 1 1
Y= (NW) XS
CURVE # MACHINE TYPE
1 XB WITH LOW-STUCK SENDER TRACING AND
SURVEI LLANCE - ONE WEEK PROCESSING TIME
2 XB WITH LOW-STUCK SENDER TRACING AND

SURVEI LLANCE - TWO DAYS PROCESSING TIME

Fig. 10—Graphs Depicting Tests Per Month (R) Versus Y for Various Machine Types (Sheet 3 of 4)
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TEST RATER VS ¥

30,
E
2| ¥

25, \

20,
E
8 \
=
£ \
015,
3 \\
E
- \\

\\ \
10. \ \
A
5
\\ \\
N\
N
0.
.00001 L0001 .001 .01 A 1
Y = (N/W) XS
CURVE # MACHINE TYPE
1 XB WITH HIGH-STUCK SENDER TRACING AND
SURVEILLANCE - ONE WEEK PROCESSING TIME
2 XB WITH HIGH-STUCK SENDER TRACING AND

SURVEILLANCE - TWO DAYS PROCESSING TIME

Fig. 10—Graphs Depicting Tests Per Month (R) Versus Y for Various Machine Types (Sheet 4 of 4)
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PROB KILLER VS TEST RATE R
.01

L1
P

\ N
* \ )\ \
.001 \ AN
Y
\
AN
A N
- -
& N\ e
[ N, — .
= N — —_
= \ — \\‘
T~
g S~ I —— I 1
a \\\ \N\§ 2
~ \\\
\ N“N‘ 3
.000 — ]
[ —
\\4 4
00001
0. 5. 10. 15. 20, 25. 30.
R (TESTS PER MONTH)
CURVE # MACHINE TYPE

SXS (WITH NO AUTOMATIC TESTING)

XB WiTH SMALL AUTOMATIC TESTING

XB WITH MODERATE AUTOMATIC TESTING
ESS AND XB WiTH HIGH AUTOMATIC TESTING

BN =

Fig. 11-—Graph Depicting the Probability of a Killer Occurring Versus Test Rate (R) for Various Machine Types
(Sheet 1 of 4)
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PROB KILLER VS TEST RATE R

.01
001 - \\\
\\
N ~
g \“ \\‘
[+
w
= [ — I
4 - — -
o0 [———
& \\\\\\ 1
a aa— —
—~
2
,0001
,00001
0. 5. 10. 15, 20. 25. .30,
R (TESTS PER MONTH)
CURVE # MACHINE TYPE
1 SXS WITH SURVE!LLANCE, ONE WEEK PROCESSING TIME
2 SXS WITH SURVEILLANCE, TWO DAYS PROCESSING TIME

Fig. 11—Graph Depicting the Probability of a Killer Occurring Versus Test Rate (R) for Various Machine Types
(Sheet 2 of 4)
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PROB : KILLER VS TEST RATE R

.01
.001
N
N
N
~J
=
~ e e
g = =
pusr} P Y
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g::: S \\\.
o f—
\N\;\\\:\\~~1
P——— 2
.0001
.00001
0. 5. 10, 15, 20, 25, 30,
R (TESTS PER MONTH)
CURVE # MACHINE TYPE
1 XB WITH LOW-STUCK SENDER TRACING AND SURVE!|LLANCE

- ONE WEEK PROCESSING TIME
XB WITH LOW-STUCK SENDER TRACING SURVE}LLANCE

- TWO DAYS PROCESSING TIME

Fig. 11 —Graph Depicting the Probabilil'y of a Killer Occurring Versus Test Rate (R) for Various Machine Types
(Sheet 3 of 4)
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SECTION 190-102-308

PROB KILLER VS TEST RATE R

.0
.001
3
o
2 N
> e .
@ - o
[
a P e~
M~ et
\\\\:'\\\\\
'\§§ '\,\‘
.0001 1
2
.00001
0. 5. 10. 15, 20. 25, 30,
R (TESTS PER MONTH)
CURVE # MACHINE TYPE
1 XB WITH HIGH-STUCK SENDER TRACING AND
SURVEILLANCE - ONE WEEK PROCESSING TIME
2 XB WITH HIGH-STUCK SENDER TRACING AND

SURVEILLANCE - TWO DAYS PROCESSING TIME

Fig. 11—Graph Depicting the Probability of a Killer Occurring Versus Test Rate (R) for Various Machine Types
(Sheet 4 of 4)
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ISS 1, SECTION 190-102-308
FORM 1a, PAGE 1
FOR_SXS,ESS, AND 5XB ONLY
MACHINE TYPE:
HIGH USUAGE FINALS
a b c d e b/ c’ d/ e’
GROUP | NO. OF | NO. OF | TRUNK | WEIGHT || NO. OF [ NO. OF | TRUNK | WEIGHT
SIZE GROUPS | TRUNKS | GROUP | X NO.OF || GROUPS | TRUNKS | GROUP | X NO.OF
WEIGHT | GROUPS WEIGHT | GROUPS
‘aXb bXd aXb/ b'X d’
1 1.2 .01
2 2.9 .16 SMALL
3 5.1 .52 SERVICE T
4 7.8 1.1 PROTECTION
5 10 1.8 LARGE
6 13 2.7 SERVICE
SMALL 7 17 3.7 PROTECTION
t SERVICE 8 20 4.8
PROTECTION 9 24 6.1
10 28 7.5
11 31 8.0
12 36 11
13 40 12
14 44 14
15 48 16
LARGE 16 53 18
T SERVICE 17 58 I 20
PROTECTION 18 62 il 22
19 67 1 25
20 72 27
21 77 29
22 82 32
23 87 34
24 83 37
25 98 40
26 103 32
27 109 45
28 114 48
29 120 51
30 126 54
31 131 57
32 137 60
33 143 63
34 149 87
35 155 70
36 161 73
37 167 77
38 173 I 80
39 179 83
40 185 H 87

Fig. 12—Form la—Blank (Sheet 1 of 4)
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ISS 1, SECTION 190-102-308

FORM 1a, PAGE 2 .,
HIGH USUAGE |] FINALS
a b c d e b’ c’/ d/ e’
GROUP NO. OF | NO. OF | TRUNK | WEIGHT || NO. OF | NO. OF | TRUNK | WEIGHT
SIZE GROUPS | TRUNKS | GROUP | x No.OF || GROUPS | TRUNKS | GROUP | X NO.OF
WEIGHT | GROUPS WEIGHT | GROUPS
aXb bXd a Xb’ X d’
41 TO 42 195 92
43 TO 44| . 207 100
45 TO 46 220 108
47 TO 48 233 115
49 TO 50 247 123
51 TO 55 267 136
56 TO 60 301 157
61 TO 65 336 179
66 TO 70 372 202
71 70 75 409 228
76 TO 80 448 251
81 T0 85 484 277
86 TO 90 523 304
91 T0 95 562 331
96 T0 100 601 359
101 T0
110 662 402
111 10
120 744 461
121 10
130 828 523
131 T0
140 914 587
141 T0
150 1001 654

* USE THE "LARGER" NUMBER OF TRUNKS FOR GROUP SIZE
*% USE THE "MIDDLE™ NUMBER OF TRUNKS FOR GROUP SIZE

Fig. 12—Form la—Blank (Sheet 2 of 4)

Page 48



ISS 1, SECTION 190-102-308

FORM 1a, PAGE 3

HIGH USUAGE FINALS
a b c d e b’/ c’/ d/ e’

GROUP | NO. OF | NO. oF | TRUNK | weIeHT " NO. OF | NO. OF | TRUNK | WEIGHT

SIZE | Grours | TRUNKS | GROUP | X N0.OF || Groups | TRUNKS | erouP | X No.oOF

WEIGHT | GROUPS WEIGHT | GROUPS

aXb bXd a X b’ b'X d/
- 1088 722
e 1 1178 792
o 1270 hL 863
Rt 1362 936
- 1454 | <" 1011
o 1621 " 1147
28 10 1861 1348
21 7 2108 1552
218 2355 1765
o 2608 1985
328 2864 2210
1,70 3123 2441
e 19 3637 2876
o 3653 2916
428 o 3922 3159
o 4192 3407
78 4464 3658

Fig. 12—Form la—Blank (Sheet 3 of 4)
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ISS 1, SECTION 190-102-308

FORM 1a, PAGE 4

SUMMATIONS:
MACHINE TYPE:
FOR ALL GROUPS FROM THIS MACHINE TYPE:

NALL® — SUM ALL OF COLUMNS c AND ¢
WALL = SUM ALL COLUMNS e AND e

SMALL SERVICE PROTECTION:

Ngp=______-  SUMCOLUMNS c AND ¢ DOWN TO "SMALL SERVICE PROTECTION" LINES.
Wgp=_____ SUM COLUMNS e AND e DOWN TO "SMALL SERVICE PROTECTION" LINES.
NNET = NaLL - Ngp =

WNET = WALL - WsP =

LARGE SERVICE PROTECTION:

Ngp=_____ SUM COLUMNS c AND ¢ DOWN TO "LARGE SERVICE PROTECTION" LINES.
Wgp = SUM COLUMNS e AND e DOWN TO "LARGE SERVICE PROTECTION" LINES.
NNET = NALL - Nsp =
WNET = WaLL - WsP =

ENTER THE ABOVE VALUES INTO THE FOLLOWING TABLE:

SMALL SERVICE LARGE SERVICE
ALL GROUPS PROTECTION PROTECTION
NaLL WaLL Nner WNET NNET WNET
y
///////// //////// op "op er "ep
/ /
coL coL coL coL coL coL
TRANSFER B c D E H 1
10
FORM 2:

Fig. 12—Form la—Blank (Sheet 4 of 4)
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FORM 1b, PAGE 1

FOR 1XB AND XBT ONLY

MACHINE TYPE:

ISS 1, SECTION 190-102-308

HIGH USUAGE FINALS
a b c d e b/ c/ d/ e’
GRouP | No. OF | NO. oF | TRUNK | WEIGHT || NO. OF | NO. OF | TRUNK | WEIGHT
SIZE GROUPS | TRUNKS | GROUP | X NO.OF || GROUPS | TRUNKS | GROUP | X ND.OF
WEIGHT | GROUPS WEIGHT | GROUPS
aXb bXd a Xb/ /X d’
1 1.2 01
2 2.9 “ .16 SMALL
3 5.2 .54 SERVICE T
4 7.9 1.2 PROTECTION
5 11 2.0
3 14 3.2
7 16 45
SMALL 8 22 6.1
tSERVIcE 9 26 8.0
PROTECTION| 10 31 10
11 35 12 LARGE
12 20 H 15 SERVICE T
13 45 18 PROTECTION
14 51 d 21
15 56 24
16 82 27
17 87 31
18 73 34
18 79 38
20 88 42
21 92 46
LARGE 22 99 51
SERVICE 23 105 55
TPRDTECTION 24 112 60
25 119 65
26 126 70
27 133 75
28 140 80
29 148 85
30 155 91
31 163 9
32 170 101
33 178 108
34 186 113
35 194 119
36 202 125
37 210 H 132
38 218 138
39 226 144
40 234 151

Fig. 13—Form 1b—Blank (Sheet 1 of 4)
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ISS 1, SECTION 190-102-308

FORM 1b, PAGE 2

HIGH USUAGE f FINALS
a b c d e b/ c’/ d/ e’

GROUP | No. OF | No. oF | TRUNK | weIGHT || No. oF | No. OF | TRUNK | WEIGHT

sIZE | GROUPS | TRUNKS | GROUP | X NO.OF || GROUPS | TRUNKS | GROUP | X NO.OF

WEIGHT | GROUPS WEIGHT | GROUPS

aXb bXd aXb’ X d’
41 70 42 238 153
43 T0 44 250 158
45 T0 48 265 “ 186
47 T0 48 280 174
49 T0 50 205 181
51 70 55 325 195
56 T0 60 370 295
61 T0 65 420 255
66 T0 70 453 h 287
71 10 75 500 324
76 T0 80 550 J 360
81 T0 85 595 397
86 TO 90 645 424
91 T0 95 892 H 459
86 TO 100 740 482
- 810 540
o 905 613
- | 1010 880
'31113 1110 750
”‘1;3 1210 810

* USE THE "LARGER" NUMBER OF TRUNKS FOR GROUP SIZE
*% USE THE "MIDDLE" NUMBER OF TRUNKS FOR GROUP SIZE

Fig. 13—Form 1b—Blank (Sheet 2 of 4)
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ISS 1, SECTION 190-102-308

FORM 1b, PAGE 3

HTGH USUAGE FINALS
a b c d e b/ c’/ d/ e’
6rouP | No. oF | no. oF | Trunk | wezewt {| wo. oF | mo. oF | TRunk | wezeHr
s1zE | eroups | TRUNKS | éRouP | X No.OF || croups | TRunks | GRouP | x No.oF
WEIGHT | GROUPS WEIGHT | GROUPS
aXb bXd aXb/ b'X d’
- 1310 893
' 1410 975
o 1510 1060
- 1620 1140
o 1740 1220
201 18 1900 1380
28 2180 1580
&1 2450 L 1770
28 2740 2010
o1 3020 | 2230
L 3320 I 2470
. 3830 2700
I8 3840 ‘ 2850
o 4250 3220
48 4500 3480
o1 4840 3700
48 5150 3950

Fig. 13—Form 1b—Blank (Sheet 3 of 4)
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FORM 1b, PAGE 4

SUMMATIONS:

MACHINE TYPE:

FOR ALL GROUPS FROM THIS MACHINE TYPE:

NaLL =
WALL =

SUM ALL OF COLUMNS c AND ¢
SUM ALL COLUMNS e AND &

SMALL SERVICE PROTECTION:

Nsp =
Wgp =

SUM COLUMNS c AND ¢ DOWN TO
SUM COLUMNS e AND ¢ DOWN TO

NNET = NaLL - Nsp =
WNET = WaLL - WsP =
LARGE SERVICE PROTECTION:

Ngp =
Wgp =

SUM COLUMNS c AND ¢ DOWN TO
SUM COLUMNS e AND e DOWN TO

NNET = NALL - Ngp =
WNET = WaLL - WSP =

ISS 1, SECTION 190-102-308

"SMALL SERVICE PROTECTION" LINES.
"SMALL SERVICE PROTECTION" LINES.

"LARGE SERVICE PROTECTION" LINES.
"LARGE SERVICE PROTECTION" LINES.

ENTER THE ABOVE VALUES INTO THE FOLLOWING TABLE:

SMALL SERVICE LARGE SERVICE
ALL GROUPS PROTECTION PROTECTION
NaLL WaLL NNET WNET NNeET WNET
/ y
/ /
coL coL coL coL coL coL
TRANSFER B c D E H 1
10
FORM 2:

Fig. 13—Form 1b—Blank

(Sheet 4 of 4)
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FORM 2 PARAMETERS FOR MACHINE TYPES

SOURCE :

¥

FORM 1, PAGE 4

TABLE 1——— — FORM 1, PAGE 4

17

1SS 1,

SECTION 190-102-308

TABLE 1

NOMINAL SOLUTION

SMALL SERVICE PROTECTION

LARGE SERVICE PROTECTION

® © NeT @ (U © | TESTO ©|Ner® [uper O | TESTQ@ ® v ©
WACHTRE TYPE| Ny, W RATE PROB RATE PROB |  FOR
Ngp Wsp Rgp KILLER | Ngp Wgp Rgp KILLER | OPTIMIZATION

SUM COLUMN B

TOTAL TRUNKS
TOTAL OFFERED LDAD

Fig. 14—Form 2—Blank
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ISS 1, SECTION 190-102-308

FORM 3 OPTIMIZATION-NOMINAL SOLUTION G H 1 J K L M N
CAROT CAPACITY CC= TESTS/MONTH N
ERTIE: S So LARgEET so¥ (coL F) | s, SMA;LEST so* (coL F) - - o S5° Sg* ¢ —
A B ¢ D E F g : TEST
RATES
N N N R
MACHINE TYPE | NaLL WALL N/W  [YX¥(FORM 2 COL L)| s¥=v¥/(N/w) | v=is R RXNALL | Y={So R RXNALL | Y=3s) R RxNALL | Y=is2 R RxNaLL | Y={¥S3 R RxNaLL | Y=0rsa R RxNaLL | Y= S5 R RxNaLL | Y=wSe R RxNALL | Y=wS7 R RxNaLL
7/
y=Ng R RxN / |
W ALL
v=Ng R RxN /
V ALL
7
7/
y=Ng R RxN
W ALL / |
/ .
N /
Yeus R RXNALL |
7
7/
y=Ng R RN !
W ALL /
v=Ng R RXN
W ALL
%
7/
y=Ng R RxN I
W ALL
SUM OF
THIS
. - COP (S7)=
COP (s)= COLUMN COP (Sg)= COP ()= COP (S3)= COP (s3)= COP (Sq)= — COP (S5)= CP (3e) ‘

Fig. 15—Form 3—Blank
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ISS 1, SECTION 190-1 _02-30‘8

FORM 4 SCALING AND SERVICE PROTECTION
SERVICE PROTECTION
CAROT CAPACITY: CC - TESTS/MONTH _
e [ R A e T e

Ngp RXNsp Rgp X Ngp Rgp = Z=1| 2z = 7 = 7 = Z = Z = Z = Z = //d“ gSP RATE
E U R e e o W X WX /)
Vo T - o (A
R = A TR = | 2R = R = | 2R = [7R= [ R= [7R = | R - 2L
:NET = - 1 v ::sT /I

SP = SP = '
R - VT R = | IR = | = | R=|R= | R=|R= | IR = | V07777
:NET - = 1 | ::ET W,

SP = = .
R = L = | = [m=1m=|r= | R=|R= | 2R = | 7777777077777

SP = :
R - T TR = | 2R = [ 2R = T ZR=[ZR= [ ZR= [ZR = [ TR = |’ 2L
N1 - = 1 :::T 7,

SP = _ =
R = A &R = | R= = | R= = [R= = | = | 777N
:NET= ‘ R 1 ' _ :ggT(AZZV)

s - : :
R = T TR = | TR = [2R= | ZR=|ZR= [ ZR= 7R = | TR - L,
Wor = I8 D

SP - =
R - /TR %R = | R = [2R = | 2R = [2R = | ZR- [ZR - | 7R - NN
:NET : _ 1 | =N:T Wi,

SP - _ SP - s
R = LTI TR = | 2R = [ = T ZR=[ZR= [ZR= [TR= | 7R = Y
:NET = B - 1 %T W,

SP - - .
R - T 8 = | IR = (R = | R=|R= | R=|R= [ R = | (770N
N NET = 1 , N et V777
Nsp = Rsp = Nsp

SUM OF COL D '

(COMPARE AGAINST CC)

SUM OF ENTRIES IN COL D 8=
FOR WHICH "y" APPEARS

SUM OF ENTRIES IN COL C $=
IF NOT CHECKED

CALCULATE (CC-S4)/Sp = NEW Z=
AND WROTE IN NEXT COLUMN

Fig. 16—Form 4—Blank
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ISS 1, SECTION 190-102-308

'FORM 5 EVALUATE ERLANGS LOST
NOMINAL SOLUTION
c D

SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION
H L

A B E F G I J K M N 0
TEsT | ProB | ERLANGs | WNET | SERVICE | qest | ppop |emianss| WNET | SERVISE | rest | pros |Emtaes
MACHINE TYPE| WaiL RATE | KILLER | LOST [ wWgp | ROTECTION| RaTE | KILLER| LOST [TWgp 5 RATE | KILLER| LOST

i

Wi,

Wi

Wi

Wi

W

i

Wi

W

Wi,

i

i

Wi

W

Wi

Wi

Wi

i

Wi

Wi

NOMINAL SOLUTION SMALL SERVICE PROTECTION LARGE SERVICE PROTECTION
TOTAL TOTAL ERLANGS LOST TOTAL ERLANGS LOST TOTAL ERLANGS LOST
OFFERED LOAD =
NETWORK INEFFECTIVE RATE % NETWORK INEFFECTIVE RATE % NETWORK INEFFECTIVE RATE %

Fig. 17—Form 5—Blank
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FORM 6a

ISS 1, SECTION 190-102-308

NOMINAL SOLUTION

MACHINE TYPE

TEST RATE

TEST INTERVAL

SCHEDULE CODE

Fig. 18—Form 6a—Blank
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ISS 1, SECTION 190-102-308

FORM Bb SMALL/LARGE SERVICE PROTECTION

MACHINE TYPE TRAFFIC CLASS | TRUNK GROUP SIZE TEST RATE TEST INTERVAL SCHEDULE CODE

Fig. 19—Form 6b—Blank
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