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PREFACE

This document is one of eight reports which describe the work
performed by Vector Research, Incorporated (VRI) and its subcontractor,
Perceptronics, Incorporated, for the US Army Research Institute for the
Behavioral and Social Sciences (ARi) under the second phase ofAcﬁﬁi;act
number DAHC19-78-C-0027. The work described was perfgpméa over 12 months
of an anticipated 36-month three-phased project aﬁ?ﬁé overall objective
of-the project hasgh;en to produce procedural guidelines to be used by
divisions in the field in developing standard operating procedures for
information management in the Tactical Operations System (TOS)W' As a
consequence of the redirection of the TOS development effort iﬁ November
1979,*ihe objective of th1$ work was reinterpreted to inciude automated
battiefieid command control systems (ABCCS) in general, using TOS for an
explicit example of the design, human factors, and management control
considerations which must be addressed.

The VRI study team for phase II was comprised of Dr. Robert W. Blum
(Project Leader), Ms. Cathleen A. Callahan, Dr. W. Peter Cherry, Mr. Mark
G. Graulich, Mr. Donald Kleist, Mr. Mark Meerschaert, Mr. Gregory Touma,
and Mr. Gary Witus. The Perceptronics team for phase II consisted of Dr.
Michael G. Samet and Dr. Ralph E. Geiselman.

The authors wish to acknowledge the helpful contributions of Dr.
Stanley M. Halpin and Mr. Robert Andrews, who were charged with
monitoring the study for ARI; and LTC L. Walker, MAJ. A. Edmonds, and Mr.
M. Carrio, who performed a similar function for that portion of the study
effort which was jointly sponsored with ARI by the US Army Communications

Research and Development Command (CORADCOM).
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The eight reports are as follows:

Blum et al. Information Management for an Automated Battlefield
Command and Control System: Executive Summary. ARI Research
ReEort 1249. -- presents an overview of the project and the
other seven reports.

Callahan et al. Guidelines for Managing the Flow of Information
in an Automated Battlefield Command and Control System. ARI
Research Report 1348. -- describes considerations in an
procedures for the management of contemporary ABCC systems.

Geiselman and Samet. Guideline Development for Summarizatioh of
Tactical Data. ARI Technical Report 458. -- an analysis of
procedures for the extraction, summarization, and presentation
of critical information.

Witus et al. Analysis of Information Flow in the Tactical
Operations System (T0OS). ARI Research Notes 80-12. --
describes the purpose, approach, and results of a TOS analysis
which focused on TOS when integrated with a planned
communications support system.

Witus et al. Description of the Tactical Operations System
Information Flow Model. ARI Research Notes 80-13. --
describes the representation of 105 used to develop the analysis
package and the mathematics of the model.

Witus et al. User's Manual for the Tactical Operations System i
Analysis Package. ARI Research Notes 80-14. -~ explains the .
use and operation of the analysis package.

Witus et al. Programmer's Manual for the Tactical Operations
System Analysis Package. ARI Research Notes 80-15. --
describes the programming details of the package to facilitate
modifications or transfer between host systems.

Cherry, W. A1l Source Analysis System: Design Issues. ARI {
Working Paper HF80-XX. -- a discussion of design issues }
associated with the emerging ASAS concept.
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1.0 INTRODUCTION TO VOLUME III

The purpose of this volume is to provide instructions for the use
and operation of the TOS analysis package. The user should have some
familiarity with TOS and the mode1’of TOS, such as could be gained from
chapters 1.0 and 2.0 of ARI Research Notes 80-13, Description of the

Tactical Operations System Information Flow Model.

This volume is organized into five chapters and an appendix. The
remainder of this introductory chapter discusses the use, organization,
and design considerations of the analysis package. Chapters 2.0 through
5.0 discuss each of the four computer programs in the package and present
operating instructions and explanations of inputs and outputs. " The
appendix contains the dialogue of a sample run of all four programs in
the analysis package. This document does not discuss the job control
instructions to load and run the programs; since they depend on the host
operating systemf

The analysis package was created to facilitate the use of a mathe-
matical model in the analysis of TOS. There are two primary ways in
which the package can be used to analyze TOS. The first is to obtain
point estimates of TOS performance. That is, for a specified TOS confi-
guration and environment, the user can obtain estimates of the traffic,
congestion, and delays throughout the system. The second way is to per-
form parametric analysis. That is, the user can investigate the impacts
on TOS performance of changes in one or more of the inputs. Examples of
both of these applications of the analysis package can be found in ARI

Research Notes 80-12, Analysis of Information Flow in the Tactical

Operations System (T0S).

The analysis package must perform three basic functions: (1) inter-

act with the operator to set, alter, and examine the value of the inputs;
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(2) perform the computations specified by the mathematics of the model;
and (3) display the outputs. To perform these functions, the package
has been designed to consist of four computer programs and one external
data structure. The organization of the package in terms of the operator
activities and the interactions between the programs, the data structure,
and the operator activities are shown in exhibit 1-1. The program CREATE
will prompt'the operator to specify values for all of the inputs in the
data file and will use them to create a new data file. The program
MODIFY will read an existing data file and allow the user to select data
elements for display and modification. The program will then create a
new data file. The program DISPLAY reads, formats, and displays an
existing data file. The program COMPUTE allows the operator to set
values for two additional inputs not contained in the data file, performs
all of the computations required by the model, allows the operator to
select the output format, and displays the outputs.

Pragmatic considerations governed the design of the package. The
package was designed to be easy to use and efficient to operate in per-
forming the intended analysis. For example, two input parameters speci-
fying the error detection and correction (EDC) options which were to be
changed frequently during the analysis have their values assigned in
COMPUTE. Other parameters which were to be changed as part of the anal-
ysis could be changed by the program MODIFY without requiring the opera-
tor to create a new data file from scratch. Some parameters, such as
those specifying the network configuration, were not intended to be

changed as part of the analysis and cannot be changed by MODIFY. They

can, however, be changed by creating a new data file with CREATE.




DATA
STRUCTURE

DATA
FILE
(INPUTS)

EXHIBIT 1-1:

ANALYSIS PACKAGE ORGANIZATION

COMPUTER
PROGRAMS

CREATE

DISPLAY

COMPUTE

OPERATOR
ACTIVITY

Set input values.

Select input variables to
examine and set new values
for them.

Receive display of input file.

Set values for two additional
inputs, select output format,
receive output.
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2-1
2.0 PROGRAM CREATE

The program CREATE is the initial interface between the user and the
computer system and is employed to create the data files which are
subsequently used in the analyses. CREATE is written as an interactive
program which is to be run from a computer terminal. CREATE writes to
I1/0 unit 6 and reads from I/0 unit 5. The program will successively
prompt the user for data and then will translate the user's inputs into
the format required of the data files which are used in the other three
programs. CREATE embodies minimal error checking routines which check
the consistency of the data inputs. At the option of the user, CREATE
will display the data file in an easy to understand format or will write
the file to 1/0 unit 2 in the proper format for use in the other
programs. When CREATE asks for the name of items, the name must be eight
or less characters. When CREATE asks for numerical data, it can be

provided in free format form.l

2.1 OPERATING INSTRUCTIONS

Step 1: CREATE asks whether the user desires long or short queries. If
short queries are selected, the first time each particular type
of data is requested a full sentence question is presented.
Subsequent requests for similar data are then indicated by very
short prompts.

Step 2: CREATE requests input of the TOS configuration.

lvalues should be separated by blanks or commas.
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Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:
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CREATE requests information concerning the message types in the
TOS communications system.

CREATE asks for the Route Cross Message Array. This array is
quite large and many of the data in the Route Cross Message
Array are repetitive. CREATE provides the option to bypass this
section. The array can be entered at a later time using file
manipulating procedures. If this option is selected, CREATE
will print a 1ine of asterisks in the output file which indi-
cates where the Route Cross Message Data Array is to be
inserted.

CREATE prompts the user for engineering data describing the T0S
hardwafe.

CREATE asks for data about the environment in which TOS would
operate.

The user is asked whether a display of the input data is
desired. If this option is selected, the data which the user
has entered is printed on the terminal with headings which make
the data easy to understand.

CREATE asks the user if he wishes to save the data file. The
output file is written on I/0 unit 2 in the appropriate format

for use in the other programs in the analysis package.

2.2 INPUT DATA

2.2.1 CONFIGURATION DATA

Exhibit 2-1 shows the general form of the TOS configuration. Users

which are directly connected to the central processor and not connected
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EXHIBIT 2-1: BASIC TOS CONFIGURATION
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BATTALION 1
|
BRIGADE 1|4 BATTALION N
1
r
CENTRAL BRIGADE N BATTALION 1
PROCESSOR ;
1st Other
T0S User BATTALION
Nth Other
TOS User
¥
’ §




to other nodes are called Other TOS Users within the program. An example
of such a user in the design is ADA Battalion. Users which are connected
to the central node and to other nodes are called brigades and these com-
municate with the central processor in one direction and with their

respective battalions in the other. ‘The user is asked to name the nodes

and the channels which connect the nodes.

2.2.2 MESSAGE TYPE DATA

There are two types of messages: those initiated by users of the
system and those initiated by TOS itself. The user is asked to provide a
name for each of these messages and then to provide certain data about
the messages. These data are different for the user-initiated and
TOS-initiated messages and CREATE asks for the information for each type
cf message. The data consist of the names, average character lengths of
the messages, and whether the messages cause other events to happen

within the system; for example, do they cause other messages to be sent.

2.2.3 ROUTE CROSS MESSAGE ARRAY
The Route Cross Message Array data are relevant to the messages

which are sent to or received from each particular node within the net-
work. For user-initiated messages these data consist of the initiation
rates of the messages at each node and the probabilities that brigade
hierarchical review alters or deletes a message sent from a battalion.
For TOS-initiated messages, the data consist of two proportionality con-
stants, @ and B, which determine the initiation rate of messages by the

central processor.
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2.2.4 ENGINEERING DATA

? The engineering data for channels are the transmission rates, number
of lines, and the overhead time to establish a 1ink (referred to as rise
time). The engineering times for the processors are the mean times to

) perform specified tasks.

2.2.5 ENVIRONMENTAL DATA

The environmental data consists of information describing the

competition for communications nets by voice users, and the error rates

for each transmitter-receiver pair.
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3.0 PROGRAM MODIFY

The program MODIFY allows the user to modify values in an existing
data file for the TOS simulation package. The program is designed to be
run interactively from a computer terminal. Before running MODIFY a data
file must exist such as is created by program CREATE. It is suggested
that the user obtain a listing of the data file such as is provided by
the program DISPLAY before running the program MODIFY. Program MODIFY
reads an existing data file from logical I/0 unit 1. The program writes
the new version of the data file onto logical I/0 unit 2.

The program MODIFY will interact with the user in order to alter
data. Data may be input in free format. Yes or no questions may be
answered "Y" or YES" for affirmative, and "N" or "NO" for negative. In
order to respond to prompts by the program, the user will need to know
certain information about the data file. For example, in order to set
the transmissioh rate on a communications channel, the user needs to
input the number of that channel. The user can get this number by read-
ing the display of the data file output by the program DISPLAY.

As currently implemented, the program MODIFY allows only the
following modifications to data:

e any communications system data may be changed;

e message traffic rates for the entire TOS network may be

multiplied by a factor; and

e bit error rates may be changed by channel.
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4.0 PROGRAM DISPLAY

Program DISPLAY was written to facilitate examination of the data
file which is output from the CREATE or MODIFY programs and is used in
the COMPUTE program. Program DISPLAY merely reads the data file and
prints it out with English headings which contain the names of the data
elements. The read statements from program DISPLAY are identical with
the read statements from program COMPUTE.

Exercising program DISPLAY is a very simple procedure. It consists
of designating the device from which the data file will be read and indi-
cating where the output is to be written. The way the program is pres-
ently constituted, the file is read from device number two and is written
in the standard FORTRAN manner to device six. Thus, if DISPLAY is exer-
cised from a terminal, the user needs to designate the file as device two
and the program DISPLAY will write the output back to the terminal. In
the batch mode, the output would be printed on a 1ine printer.

Program DISPLAY is set up to read the output file and tell whether
the file contains the Route Cross Message Array. If the array is pres-
ent, it is printed. If the array is not present, only the header is
printed and a message which says, "THE ROUTE CROSS MESSAGE ARRAY IS TO BE
READ IN LATERT is printed in 1ieu of the data.

Other than designating the input and output files, the user need do
nothing to use program DISPLAY. The data file is structured so that the
first row supplies all the data needed to set the DO LOOPS in the subse-

quent portion of the program.

e alis e am
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5.0 PROGRAM COMPUTE

At the beginning of execution the program prompts the operator to
specify the EDC proceduresl by inputting the blocking number (the
number of copies of a message that will be transmitted under one link-up
overhead), and indicating whether or not the retained-message-copy (RMC)
scheme will be employed. Next the program reads an input file and
performs the necessary computations. Lastly the program goes into a loop
in which it prompts the operator to select output tables and display
options, and prints the tables. Exhibit 5-1 shows the use of logical 1/0
channels. The program does not do any error checking on the operator

inputs.

5.1 OPERATING INSTRUCTIONS
After the prompt “INPUT BLOCKING NUMBER AND RMC SWITCH (0=> USE RMC,

1=> D0 NOT)," the operator should input the two integer values on the
same line separated by blanks or commas.2 The blocking number should
be a positive integer equal to one for single blocking, two for double
blocking, and so on. The program will represent the use of RMC only if
the RMC switch has the value zero.

After the prompt “SPECIFY: (1) OUTPUT TABLE; (2) RANKING STATIS-
TIC; (3) ORDERING OPTION,” the operator should input three integers

IMore EDC procedures in addition to majority voting and Hamming code.

2A free-format read subroutine is used in this part of the program. If
the package is transferred to another system, a different input format
might be used. The current version will interpret a null entry as a
zero.

o
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1/0 UNIT

0 Ny O

EXHIBIT 5-1: 1/0 UNIT ASSIGNMENTS IN COMPUTE

USE

Write to Terminal.

Read from Terminal.
Read Data File.

Write Output Tables.
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on one line separated by blanks or commas. There are five output tables,

numbered one through five. The output table number selects the output
table to be prihted. A zero value for the output table will cause ter-
mination of the program. When a table is listed, the items will be
ranked by the value of one of the performance measures for that table.
The ranking statistic number selects which performance measure will be
used to rank the items. For example, Table 1 has four columns: (1) the
route name; (2) the expected delay; (3) the traffic rate; and (4) the
rank. If the operator were to select table 1 with ranking statistic
value of 1, the routes would be ranked by decreasing expected delay. A
ranking statistic value of 2 would c;use ranking by decreasing traffic
rate. The ordering option is a switch which should be set to a non-zero
value to 1ist the items in the table in order of increasing rank. Other-
wise the ordering will be a default ordering. The ranking and ordering
options do not apply to table 5, which has only four rows.

5.2 OUTPUT TABLES

Five tables display outputs describing routes, message types, remote
processors, channels, and DCC components. All outputs are written in
FORTRAN format F8.3. The tables are: (1) Route Summary Statistics; (2)
Message Summary Statistics; (3) Processor Summary Statistics; (4) Chan-
nel Summary Statistics; and (5) DCC Component Summary Statistics.

The first table presents route summary statistics. A route is a

path between a user and the DCC. There is a one-to-one correspondence

between routes and users, and the name of a route is the name assigned to




the user at one end of the route. The components on a route from a bat-

talion are a TCT, an FM channel, a TCS, a multichannel frequency, and the
DCC. Two outputs are presented for each route. The expected delay along
a route is the expected time elapsed from when a message is entered at
the user's terminal to when the message is fully processed at the data
base processor (this does not include the time to distribute any
DCC-generated messages resulting from an arrival), or from when the data
base processor generates a message for the user at the end of the route
to when the user receives it. The expected delay is, therefore, a
measure of the “one-way" delay. The traffic rate is simply the rate at
which messages are originating or terminating at the user end of the
route.

The second table, Message Summary Statistics, presents similar in-
formation for each type of message handled by the system. The expected
delay for a type of message is the expected time interval between origi-
nation and termination of that type of message. The expected delay is
influenced by which users send or receive most of the messages of that
type, and the length of the message.

Tables 3, 4, and 5 all present the same four categories of outputs,
but for differing TOS network components. Table 3 relates to the central
processing units of the remote processors -- the TCTs and TCSs. Table 4
relates to the communications channels. Table 5 relates to the four pri-
mary components of the DCC. The five output columns are expected delay,
expected queue length, traffic rate utilization and capacity. Traffic

rate is the rate at which messages arrive at the component, and

:
|
B

.-
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utilization is the long run fraction of time that the component is busy.
Capacity is that traffic rate which, at the specified mix of message

types, will cause 80 percent utilization of the component . 1

1a thorough explanation of this measure of capacity and its signifi-
cance can be found in chapter 3.0 of ARI Research Notes 80-12.



APPENDIX A: SAMPLE RUN

This appendix presents the dialogue of a sample run of each of the
four programs in the analysis package. The TOS configuration used in the
sample run consists of the DCC, a TCS at the TAC CP, and one brigade with
two battalions, and is shown in exhibit A-l1. Four message types are
represented: (1) ESD file updates (ESD.UP); (2) ESD file queries
(ESD.Q); (3) ESD SRI outputs (ESD.0); and (4) ESD query responses
(ESD.QR). The dialogue is contained in exhibit A-2.




EXHIBIT A-1: SAMPLE RUN TOS CONFIGURATION

Multi -Channel>»
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EXHIBIT A-2: SAMPLE RUN DIALOGUE

.

#RNIN CREATE.ORJ T=10 2=NATAFTIE
ACYECUTION BEGINS

IF YOU WANT SIORT PROMPTS ENTER A "1
"

ENTER NIMBER OF BRIGADES

71

FITER NAME OF 3RIGADE !

7R0E

ENTER TYPE OF PROCESSOR AT BDE

?7es -
FNTER NUMBER OF BATTALICNS IN BRIGADE BDE

22

EXTER KAME OF BATTALION I, BRIGADE BDE

BN 1

ENTER TYPE CF PROCESSOR AT BN 1

?7CT

INTER NAME 0F BATTALION 2, "RIGADE RDE.

78n 2

S¥TER TYPE OF PROCESSOR AT BN 2

?27CcT

EITER MIMBER OF OTHER TOS USERS

?1

ENTER NAME OF OTHER TOS USER 1

?TAC 0P

F'TER TYPE OF PROCESSGR AT TAC CP

?7es

HOW MANY COIMUNICATIONS CHAMNIELS ARE THERE?

72

FYTER MAME OF CHAMNEL 1

MULTY

FNTER JAME OF CHRANNEL 2

7EDF Mt

SNTIR NAME OF CHANMNEL CONNECTING SATTALION BXN | WITH BRICADE 3DE
?BDE P!

ZNTER NAME OF CHANNEL COMNECTING BATTALION 3N 2 WITH 3RIGADE 3DE
?RDF. P!

FXTER NAME OF CHANNEL CONNECTING BRIGADE BDE AND THE FEP
NRLTI

ENTER NAME GF CHANNEL CONNECTING TAC CP AND THE FEP

MULTI

EXTER NLMBER OF MSG TYPES AND !MUMBLR OF USKR INPUT MSG TYPCS
24 2

EWTER NAME OF USER NSG TYPE |

?€8D,UP

TITER NAME OF USER MSC TYPE 2

IESC.C

FNVER NAME OF T0S MSG TYPE ]

7ESD.0

FNTER NAME OF TNS MSG TYPE 2

7ESD.AR

ENTER MEAN LENGTH IN CHARACTERS OF “SG ESD.UP

7111

TUTER NAME OF MSC CAUSED AS OUTPUT ON SAME ROUTE RY 5 ESH,UP EVTEP YA" IF NONE
7;7“? MAMT OF V84 CAUSED AS OUTPUT AN OTYER ROUTES BY “SG ESD.UP ENTER YA 1T vOrE
4

ZE;;EQ “EAN LIVCTH IN CIARACTERS OF $1S6 RSD,0

;r§§sa NAME OF MSG CAUSED AS NUTPLT OX SAME RMUTE 8Y 118G ESD.A  ENTER "0" IF KOME
Enrin AR OF “SG CAUSED AS QUTPLT (% KTWE? NGCZZS RY MSG ESD.C  EITER "M IF NevE
10

- Continued -

ittt tatiiih.
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EXHIBIT A-2: SAMPLE RUN DIALOGUE i
(Continued) ;
' ,;‘3-'5.‘:3 MEAN LENGTH 1IN CHARACTIRS OF MSG LSD.C ‘
,EZ’ZER MEAL LENCTH IN CHARACTERS Or MSG ESD.QR
;IF YOU WANT TO READ THE ROUTE CROSS MESSAGE ARRAY INTC THE OUTPUT FILE LATER, ENTER A "1
;E.‘:'I'ER INITIATION RATE IN 'SG/HR OF USER SG ESD.UP AT TAC CP
? ,gCTER NITIATION RATE IN MSG/HR OF USER 'SG ESD.Q AT TAC CP
; . - ,E?.'TE? PROPORTIONALITY CONSTAXTS A(I,J) AMND B(I,J) FOR TOS :SG ESD.O ON ROUTE TAC CP
] "'1'3-'!1'5!'! PROPORTIONALITY CONSTANTS A(I,J) AMD ®(I,J) FOR T0OS MSG £SD.NR 0 ROUTE TAC CP
2
! lFl‘:..\%EP INITIATION RATE IM “SG/HR OF USER MSG FSD.UP AT 3DE
)
F . ‘;‘.g"?}’. INITIATION RATE IN MSG/UR OF USER “'SG ESD.O AT 3INT .
} )
-éfa-’TEP. PR.OPORTIONALITY CONSTANTS A(I,J) AND ®(I,J) FOR TOS MSG ESD.C ON ROUTE 8NDE !
: ,
;é.‘?’i"i!’. PROPOPTIONALITY CONSTANTS A(I,J) AND B(I,J) FOR TOS MSG ESD.OR OY ROUTE RDE
;%TT!I'ER INITIATION RATE IN “SG/YR OF USER 'SG ESD.UP AT BN ]
;;ff.'i!’. PROBABILITY THAT USER MSG ISD.UP FROM BN 1 IS DELETED AT 3DE REVIEW
';'Z?I'I'ER PROBARILITY THAT USER 'SGC ESh.UP FROY BN ] 1S ALTERED BUT NCT DELETED AT BDE REVIEY '
‘ 70 _ '.
! ,ifffEP. INMITIATION RATE IN 4SG/HR OF USER 11SG ESD.O AT BN 1 :
;Z!TIER PRCBABILITY THAT USER !SG ESD.0 FROM B 1 1S DELETED AT 3DE REVIEV :
' ;g!\':ER PROBABILITY THAT USER S8G ESD.Q FROI! By ) IS ALTERED BUT NOT DELETED AT BDE REVIEW }
.g..‘-_.ZR PROPORTIONALITY CONSTANTS A(I1,J) AWD BR(I,J) FOR TOS NSG ESD.O ON ROUTE RN 1 §
:é:.';'sx PROFORTIONALITY CONSTANTS ACI,J) AND B(I,J) FOR 70§ “SG ESD.OR O ROUTE 8% I i
;"%E‘! INTITIATION NATE I MSG/HR OF USER SM ESD,UP AT 9% 2 i
?T:’:?-'?ER PROTABILITY THAT USER “SC ESD.UP FROM BX 2 IS NELETED AT ©DE REVIEY ;
?2?3'75.". PROJABILITY THAT USER MS% ESD.UP FROt B 2 IS ALTERED BU7T NOT DELETED AT RDE REVIEV
?:‘T'."."’ IFITIATION RATE IN “'SG/=R QF USKR S0 ESE.C AT BN 2
,3:?':'5” PRARAIILITY THAT UenR S0 cep.n R BN 2 IS DELETEDR AT ’NDE REVIEL
v ?:.::rr:n PRORABILITY THAT USER MSC ESD.O  FRCYM RN 2 15 ALTERED BUT N0T DELETEDN AT 8DE REVIEW
' ?g:.’:z? PROPORTIONALITY CONSTANTS A(1,4) AND 3(1,J) FOR TOS 'fSG ESD.O  O% ROUTE 3N 2
X ?.l'-:?y’éEP. PROPORTIONALITY COMSTANTS A(1,0) AND B(I,J) FOR TOS °ISG ESN.OR ON ROUTE RN 2
”»
‘rl':\ék MEAN DATA DISY. ACCESS TIME IN {ILLISECONDS
,
) 2:’!‘}3 MEAN NESSACE TISE ACCISS TIME IN MILLISECONDS
h
,2"":'5" CPL TIME IN MILLISECONDS AT A TCS T0 ORICINATE, PER NSC AND PER CHARACTER, (2 NUMRERS NLEDED)
710
ENTET CPU OTTME 1T MILLISTCONDS AT A TCS TO SINM, PER NSO AND PRP CUARACTER, (I NIMBEIRS IERDED)
. - Continued -
i
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710
ENTER
1 n
ENTER
20 0
FNTER
20 0
ENTER

.
ENTL2

EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

CPU TIME IN MILLISECONDS AT A TCS T0 RECEIVE, PER 'iSC AN PIR CHARACTIR, (2 NUMBERS NEEDED)

CPU TIME IN MILLISECOXDS AT A TCS 70 TEMPLATE, PER MSG ANE PER CRARACTER, (2 NUMBERS MEEDED)

CPU TTME IN ‘{ILLISECONDS AT A 7CS T0 TEPMINATE, PER 'MSC AND PER CHARACTER, (2 NIPIBERS NEEDZD)

CPU TIME

-
A

¥ MILLISECCMDS AT A TCT TO ORICINATE, PER MSG ANT PER CHARACTER, (2 “IPMMRERS NEEPED

CPS TIME 1IN MILLISECONDS AT A TCT TO SEND, PER MSG AND PER CHARACTER, (2 NIMBERS NEEDED)

CPU TIME INM MILLISECO'DS AT A TCT TO RECIIVE, PER !'SC AND PER CHARACTER, (2 WUMRERS NEEDED)

CPU TIME

[
z

HMILLISECONDS AT A TCT TO TERIIRATE, PER 'MSC AND PER CRARACTER, (2 NUMRERS NEIDED)

CPC TDME I MILLISECONDS AT THE FEP 20 INITIATE, PER MSC AND PER CHARACTIR, (2 'MNMBIRS NEEZDED)

CPU TIDME IN
RISE I SECONDS TIME ON CHANNEL “ULTI

TRANSMISSION RATE CHARA/SEC ON CHAXNEL MULTI

Y NUMBER OF LINES ON CHANMEL MULTI

RISE IN SECOMDS TIME ON CHANNEL BDF 7™

EN TRANSHMISSION PATE CHARA/SEC ON CHANNEL BDE FY

NIP'BER OF LINES OF CHANNEL BDE FM

DBP PROCESSING IN MILLISECMINS TIME FOR SC ESD.UP

TER 1SG DISK REARNS/WRITES FOR MSG ESD.UP

DATA DISK READS/URITES FOR tSC ESD.UP

DEP PROCESSING IN MILLISECOMDS TIME FOR MSG ESD.N
MSG DISIT READS/WRITES FOR MSG ESD.O

DATA DJISY. READS/URITES FOP MSC ESD.O

D3P PRACESSING IN MILLISFCONDS TULE FAR ‘185 ESDLO

2 186 DISK REANS/WRITES FOR 'SC ESN.O

 DATA DISY READS/URITRS FOR MSG ESD.O

DRP PONCESSING 17 MILLISZICONDS TIUME FOR v8C ESD.AR
“SE NISK REZANS/URITES FAR CSG ESD.OR

NATA NISY PEANS/'PITES FAR MSG SSD.OP

NIMERER AT TIMPLATTS AT 8DE

CUNRER OF TEPLATES AT THE FEP

ROPNTTION CF TTHE CHANNAL 'LlTl I8 9EING USTN PO VOICE TRANSHISSISNS

- Continued -

MILLISECONDS AT THE FEP TO TERMINATE, PER !SG AND PER CHARACTER, (2 UMBERS NEIDED)
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EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

TER PROPMRTION OF TINME CHANLEL 3DE ° IS BEING USED FOR VOICT TRANSHMISSIONS
'Eti".".'.?\ 31T CRRON RATE FROM TAC CP 7O THE FEP

SNIER 31T ERROR RATE FROM THE FEP 70 TAC CP

INTER 31T ERROR RATE FRCit 3DE 70 THE FEP

,ENTER 31T ERROR RATE FROM THE FEP T0 30E
'g:rrs.x 317 FRROR RATE FROM BATTALION 8Y | <0 IRIGADE 3DE
k]

‘ga':sa 317 ERPOR 2ATE FBOM IRIGADE 0L <0 SATTALION 8% |
k4

"INTER 31T ERROR RATE TRMM RATTALIOY X 2 =) RRICADE 3OE
,

'g:r:s. AT TRROR ATT TROY 3RICADE INE A BATTALION 3 2
kd

Or YOM ANT TO DISPLAY THE OUTPUT FILE ENTER 4 "1V

?r? YAl ANT TO CRTATE THR QUTPNT FILT NWTIR A LM

-

ifé:q»:cmtcrr TERIINATED

*T0.434 OR=9) .75, s2.07

: -~ Continued -
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EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

BUN NTSPLAY.NNJ T=10 2«DATAFTLE
“EXRCUTION REGINS

ARRRARAAABIRRRARRRARARRN AN ARG RARAARRAAA SRRk ks

"t ARRkh
hababdodl SYSTE!! CONFIGURATION RRRAR
RdeRsh i

RERRARARERANRARRARAARRRRARFRABRRRERTRERRAFRRhRbdh e

#%* MANEUVER BRIGADES **

mie COMRIUNICATIONS PROCESSOR NIMBER OF

. NAME LINK W/ FEP TYPE TEMPLATES
RDE wULT1 7Cs 5

®% MANEUVER BATTALIONS **

nNIT COMMUNICATION PARENT PROCESSOR
NAME TINY. W/ BRIGADC RRICADE TYPE
RN 1 RDE P RDE TcT
N2 RDE P RDE cT

% (QTHER T0S USERS **

UNIT CORCUNICATIONS PROCESSOR
VAMNE 1w TYPE
TAC CP LTy TCs

ARANRARTARRRARIRARRRARARAARARARAASRANRARARRR R RRR*

*Rwk P
ARENR CONMUNICATIONS SYSTE! hhlebobd
kR T

ARRRARRARRRNARARRNAR AR dehh ARk RRhrhrdh Rk dhedkd

CHANNEL NUIBER ¥="ISSI0N RISE UNAVAILASLE
NAME OF LINES RATE TR CAPACITY
(CIARA/SEC) (SECOEDS) {FRACTION)
. TULTI 2 2670 0.10 a.10
BDE P 2 100 1.5C 0.25

RARANRAREAARARARRANNARARRANARAIAARRARRARAAR AR RN AR AN

ARAAR (X111
PP MESSAGE DATA ik
RRRRN RARRR

RAKRRAXRARRNRNRRAARRRAARRAAREARRARRRARARRAARARRARAR

MESSANT ORICINATOR MEAYN nme v g6 NISK NATA DISK ee NpT e oirT
AT LENOTH TINE PTANS/WRITES  READS/'V'RITES SAMF 201TE OTHER ROUTE
\ ( CHMARACTEPS) (MILLISEC) (PER “SG) (PED M€6)
£8n, 1P JSER 1 1.70n 3 1 e ESD.O
ESN.N USER 222 1.00¢ 3 1 ESD. AR NOME
£s5n,0 N8 333 1.006 - 3 1 TOME noME
£Sn, MR 08 4bi 1.00N bt i NONE WONE

2
b - Continued - i
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hns
foe

MEAN DATA
DISK ACCESS
TDME
MILLISEC)

3c.000

ONININATE
PER MSC  PER CHARA
(MILLISEC) (‘ILLISEC)

1.0n0 0.0
1.200 1.000
BATTALION

ol
RN 1
RN 2
RN 2

EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

RARARRIARKARARAANARSRARARR AR RRRERRRARARIRRRAAANARESD

AhRRR RARR
*RkRk PROCESSOR DATA babakodede
PO HRRRR

RARNARRARRRRAARARRARARFARRARR RN A AR RARARCERAARR AR d

** DOC e
MEAN MSG RIMBER FEP CPU TTIE 70 FEP CPU TDIE TO
DISK ACCESS OF INITIATE TERIDNATE
TDME TEIPLATES PER 1S PER CHARA PER MSG PER CHARA
(*ILLISEC) (MILLISEC)  (“ILLISEC)  (MILLISEC)  (MILLISEC)
33,000 6 1.000 1. 000 0.0 0.0
**  CPU TIME TN: 4%
SEXND RECEIVE TEIPLATE TERIINATE

PIR "1SG PER CHARA
(MTLLISEC) (MILLISEC)

PER MSC PER CRARA
(21ILLISSC) (MILLISEC)

PER MSG PER CHARA
(MILLISEC) (MILLISER)

PER MSG PER CHARA
(:1ILLISEC) (MILLISEC)

1.000 0.0 1.000 0.0 0.0 0.0 0.0 0.0
1.000 1.000 1.000 n.0 NOT DONE  NCT DONE 9.0 2.0
RRERKRXAXRRARRAERERAERRFARAARRRERRR AN RRRN R rdRRRdid
EE 22 2] thwhd
Hakh ROUTE CROSS '(ESSAGZ DATA rens
ARhRh SRwhw
RRANRRARRARAARRRARRIARRAARAANR RN AR NRRRRARRRORNROE
#* USER GENERATED MESSACES **
WRIGADE MESSAGE IHITIATION
™YPE RATE
(MSG/HOUR)
ROE FSD.UP 20
PLE FAD.O 20
PARENT MESSAGE TNITIATION mnNe OF wnR OF
ARIGANE TYPE RATE DELETION ALTERATINN
(SC/ROUR) AT RDE AT oD
RDE FSN.UP 5 0.0 n.n
ROE F§0.0 5 n.2 0.0
ADE D, UP 7 0.0 0.0
"DE F£2,0 10 3.0 .0
OTHER MESSAGE TRITIATION
SERS TYPE RATE
(11SG/HOUR)
TAC CP ESD, UP 30
TAC CP £5n.0 n

- Continued -
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(Continued) ]

*¢ TOS GINFRATED MESSAGES **

|
| EXHIBIT A-2: SAMPLE RUN DIALOGUE
&

TEMIINUS  ESSAGE MTPUT  OUTPUT

1

*ypE RATIO A RATIO B ]

i

3rE ESD.O 1.000 1,000 1

RDE ESh.OR 1.000 1.000 o

B

L ESD.O 1.000 1.000 b
LD ESD. AR 1.000 1.000

4

F ! ™2 £50.0 1.000 1.006 :
; 3% 2 ESD.OP 1.000 1.000
. TAC CP ESD.0 1.000 1.000
> TAC CP ESD.OR 1.009 1.000

g

ARANRNANRARSRRIARARRANARAARARALRNARRETARRERRAR R RRNR

3 anRe T i
ennnn ERROR RATES hadaiedoll ©d
- Pahdn HraRn

ARRANSRARAAARARRRRARLREARSARRRREARRNRARRR AR RAANRRN

SENDING RESETIVING ERROR SENDING RECEIVING ERROR :
NODE xope RATE NOnE 1ODE PATE
SDE FEP 0.0 FEP 8DE 0.0
Ry 1 BUE 0.9 RDE LU 1.0
3% 2 BDE 0.0 RDE BN 2 8.0
TAC CP FEP - 0.0 FEP TAC CP 0.0
1
}
- #EYECUTION TERINATED
“Tu(i, ] 27 DR®4J 8.53, §2.557

S

- Continued -
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EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

#RUN NMODIFY.0BJ T=1Q 1sDATAFILE 2=NEWDATAFTL®
#EYECUTION REGINS

*a®  DROGRA' MODIFY w##
DO YOU WISH T0 ALTER THE CONFIGURATION? (YES OR NO)

b

DO YOU WISH T0 ALTER THE CO:RIUNICATIONS SYSTEN?
?YES

HOW MANY CHANNELS DO YOU WISH TO ENTER DATA FOR?
?1

ZUTER THE NUMBERS CORRESPONDING TO TMOSE CRANNELS
71

FOR SACH CRANNEL ENTER:

RISE TTIE, TRARSMISSINY RATE,. UNANVAILARLE CAPACITY, # OF LINES
SXTER DATA FOR CHANNEL MULTI

7.1 2666 0 2

DO YOU WISH TO SEE CURRENT COMMUNICATIONS SYSTEM DATA?

7VES
RRRANARRAARARRARAAERAAARRARRTIR AR AR RARAR AR AR R RRRR
*Rfend L1 2L L)
] COMMHUNICATIONS SYSTEM Eawkn
ARRRA fRARR
RARRNAEARRARAARPARRAARNRAAFANARARTRRTRRRRRRAARER RN
CHANNEL NUMBER NMISSION RISE IINAVATLABLE
NAME OF LIKZS RATE TIE CAPACITY
( CHARA/SEC) (SECOXDS) (FRACTION)
MULTI 2 2666 0.10 0.0
. R2E P! 2 100 1.50 0.25
30 YOU WISH T0 CHANGE 'MORE CO'UIUNICATIONS SYSTE! DATA?
N0
D0 YOU WISH TO ALTER THE MESSAGE DATA?
™
DA YOU GISH TO ALTER THE PROCESSOR DATA?
70
DO ¥NU WISH T0O ALTER THE SYSTEM LOADS?
?7YFS
FNTER LOAN FACTOR
?1.25
DO YOU WISH TN ALTER TI'E ERROR RATES?
?YES
fIO8r AKY CHANNELS DO YOI VISR TO ENTER DATA FOR?
72
ENTER THE MIMETRS OF THOSE CRANNELS
712
FNTER ERROR RATE FOR CHANKEL MULTI
?.001
EXTER ERROP RATE FOR CHANMEL 8DE P!
?.003
D9 YOU YIS" TN SET CURRENT ERROR PATE DATA?
7ve .

- Continued -
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EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)
::::: ERROR RATES *::::.

SENDING
NODE

BDE

no
N0

FENECUTION TERIINATED

#T=0,250 DR=4é 5.42,
P

RECEIVING
NODE

FEP

RDE
RDE

FEP

$3.007

RAARURR AR RASRRA AN RNAFANE AR FARTAR TSR EA R TR ENRFNCTN

ZRROR
RATE

0.001000

0.003000
0. 003000

0. 001000

DO YOU WISH 7O CHANGE !MORE ERROR RATE DATA?
BO YOU WISK 70 [IAXE AMY ADDITIONAL CRANGES?

*ewp NEW INPUT FILE HAS BEEN CREATED#*#*

SEXTING RECEIVING
NODE NODE
FEP RDE

RDE RK 1

BDE BN 2

FEP TAC CP

- Continued -

ERROR
RATE

0.001000

0. NG3000
0.003000

C.ongnonc
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EXHIBIT A-2:

2RI COMPUTE.QRJ Tw}0 7sREUDATAFILE BewiSINI®
“EXECUTION BEGINS
INPUT BLDCKING NURIBER AND RIC SUITCH (OsDUSE RIC, 1=DDO KOT)

211

SPECIFY:
11l

RCUTE

BY 2
1l
TAC C?
3DE

SPECIFY:
2211

ESSAGE
TYPE

Z8h. 0
ESN.OR
£st.0
£80.UP

(1) OUTPUT TABLE; (2) RANKING STATISTIC; (3) ORDEPING OPTION

SAMPLE RUN DIALOGUE
(Continued)

AARKARRRURAXXARAARKAXAAANRARARAARNRRARARTRARARAFRERRRR

A RWRRRR

wmmwxax  TARLE I:

WRERNAR

ROITZ SIDMARY STATISTICS

RRRRANR
(34113 ])
RRRRARX

RAWRRRWRRAERA TR AR AR AR R o RS T A oy S WA eSS ok e et

EXPECTED
DELAY
o

0.269
0.269
0.009
0, 0ng

(1) OUTPUT TABLI; (2) RANTING STATISTIC; (3) NRDERING OPTION

(M1SG/HR)

102.500

90.000
152.500
127.500

RANY.

1.000
2.000
3.000
4,000

AARARIAARNARRNSIARRANRRRARAARANRRRRARRNRARRRNIRRSRRRRRTARR

wRIANNS

wtenAwn  TARLE 2:

a2l

RARARNRR

MESSAGE SUICIARY STATISTICS  #wwrase

RAEARAER

AREERERRARFARRRARERRRRRARARANRAR SRR RRARARERARA AR AR Rk

FXPECTED

DELAY
1N)

0.073
0. 0460
n,03n
n,020

TRAFFIC
RATE
(SC/¥R)

232.500
£1.250
f1.250,
77,500

RANK

1. 000
2.000
3.N0N
4,000

~ Continued -




EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

SPECIFY: (1) OUTIUT TARLE; (2) RANKING STATISTIC; (3) ORDERING OPTION

3
RARAREARAEAEARARRAARARE KK ARARANRAACAARRRARA ARG SN CRARSN SRS
RSPy RAhRhRRE
wawss#s  TASLE 3:  PROCESSOR SUILMARY STATISTICS — *wweews
WARANRE (22 2,2 1)
NARRAARARANRARARRRRRNARERRRAACT L RRANIRASRNARRARRNAORESRRAS
EXPECTED  EXPECTED  TRAFFIC
NELAY OUEUE RATE CAPACITY
PROCESSOR () LENGTR  (MSG/HR) UTILIZATION  (“'SG/MR)  RAMV

ARAUARNINARRR QUTPUT FIZLD CINTH 7NN SMALL. COMDITION NCCURRED NURING A FOPMATTED "RITE "% TOPTaAL ™17 R "WICH 1€ ATTACUET 77
#UCTNR®, FOR THIS AMD ALL FUTURT WCCURPEMCES OF TMIS CONDITION, A FIELD OF #°¢ 'ILL 2 wRITTEY,

TAC TP N, 001 A a1 152. 500 0.0%% RekANENE l.n0n
a2 1. 101 a,002 102,500 0.2 reaNaRke 2.000
LA | bRON 0.001 90,000 c. NNy hdabalbobdod ) 3.000
RDC 0,000 0.0n7 320,000 n, oM FEARRRNR b, ONOC:

SPZCIFY: (1) ONTPUT TABLE; (2) RAMUING STATISTIC; (3) ORDERING OPTION

%1l
HANRRARARERRRRRA PR PANRRNRN IR ARRRRAREAANARNCRTEARARARRAANRR
ARAARRE aentded
erawdas  TABLE 41 CHA'NTL SIPUARY STATISTICS — wewawws
RABRRAN ARANNRE
AARBLARPARRALAARRRRANAARRARARRRARAVANORANNARNIRRASANCERE
FXPECTEN  EI¥PECTED  TRAFFIC
NELAY AUELE RATE CAPACITY
CrANMEL L)) LENATH  (MSG/WR)  UTTLIZATION  (MSG/HRY  RAWR
9F P n, 260 1,673 192,800 8,300 337,065 1.000
B by £.006 0,020 472,499 0,014 weneannn 2,000

SPECIFY: (1Y OUTPUT TARLE; (2) RASHING STATISTIC: (3) ORDERING OPTION

- Continued -
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! ! ) EXHIBIT A-2: SAMPLE RUN DIALOGUE
f (Concluded)

t

XARARANRRBRARACRARARANRNANRARARERNRARRRAINARAARRASAARRANNACO RSO

. tIt 111} (212111}
! asawwes  TAPLE 5:  DCC COMPONENT SIPPMARY STATISTICS — wewssww
1221310 (11101}
L . AORERRANARANERRNRRRBRAARRNRAARAATIRANARANARARRAARNORRRANNTR AN RN
’ 1
IXPEGTTY  EXPECTED TRAFFIC
nce NELAY ovEUE RATE CAPACITY
ooepaNINT (e LENGTH (!SE/HR) UTILIZATION  (“SG/HR)
4134 0. 00n n, 00 472,499 0. 000 bbbl
D CONTR0 0,002 8.006 472,499 0.Mm2 LRl Ll
30 corTRO 0.n01 1,002 472,490 9,004 ennnnane
FEP 3,067 2,00 472,499 . 000 srbawann

SPECIFY: (1) OUTPLT TAALE; (2) RANKING STATISTIC; (3) ORDERING OPTION

SENECUTION TERMIINATED
2780, 70 DRw26 $.42, §3.56T7

) L




