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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 of -contract

number DAHC19-78-C-0027. The work described was perfo 'm over 12 months

of an anticipated 36-month three-phased projectoe overall objective
- tb. i- I

t of the project Was-been 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) As a

consequence of the redirection of the TOS development effort _;November

1979, 1the objective of this work was reinterpreted to include automated

battlefield 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 4.

(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 Perceptronlcs 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
Report 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 and--
procedures for the management of contemporary ABCC systems.

Geiselman and Samet. Guideline Development for Summarization 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 (TOS). 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 TOS used to develop the analysis
package and the mathematics of the model.

Witus et al. User's Manual for the Tactical Operations System
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. All 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 model 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 system.

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 (TOS).

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

act with the operator to set, alter, and examine the value of the inputs;
S
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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.
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EXHIBIT 1-1: ANALYSIS PACKAGE ORGANIZATION

DATA COMPUTER OPERATOR
STRUCTURE PROGRAMS ACTIVITY

CREATE------------Set input values.

MODIFY ----------- Select input variables to
examine and set new values

DATA for them.I FILE
(INPUTS) ( '- -7

DISPLAY -----------Receive display of input file.

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

p

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

I/O unit 6 and reads from I/O 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 I/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.1

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.

lk
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Step 3: CREATE requests information concerning the message types in the

TOS communications system.

Step 4: 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 line of asterisks in the output file which indi-

cates where the Route Cross Message Data Array is to be

inserted.

Step 5: CREATE prompts the user for engineering data describing the TOS

hardware.

Step 6: CREATE asks for data about the environment in which TOS would

operate.

Step 7: 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.

Step 8: CREATE asks the user if he wishes to save the data file. The

output file is written on I/O 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

3
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EXHIBIT 2-1: BASIC TOS CONFIGURATION

BATA IOI

BRIGAE I BATLION N

TOS UserBATTAL ION

Nt Ote
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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

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, a and 0, which determine the initiation rate of messages by the

central processor.

LI.
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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 link (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.

S
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3.0 PROGRAM MODDIFY

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/O unit 1. The program writes

the new version of the data file onto logical I/O 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 transmission 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:

* any communications system data may be changed;

* message traffic rates for the entire TOS network may be

multiplied by a factor; and

• 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
I

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 line 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 LATER" is printed in lieu 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.

$

1:
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5.0 PROGRAM COMPUTE

At the beginning of execution the program prompts the operator to

specify the EDC procedures1 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 I/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 RC,

Is> DO NOT)-," the operator should input the two integer values on the

same line separated by blanks or comuas.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 RtC 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

1More 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.

- -1-wn
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EXIBIT 5-1: I/O UNIT ASSIGNMENTS IN COMPUTE

1/0 UNIT USE

5 Write to Terminal.

6 Read from Terminal.

7 Read Data File.

8 Write Output Tables.

mB
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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 printed. 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 cause ranking by decreasing traffic

rate. The ordering option is a switch which should be set to a non-zero

value to list 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.

4

5.2 OUTPUT TABLES

Five tables display outputs describing routes, message types, remote

processors, channels, and )CC 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
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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
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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

cance can be found in chapter 3.0 of ARI Research Notes 80-12.
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APPENDIX A: SAMPLE RUN

I

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-1. Four message types are

represented: (1) ESD file updates (ESD.UP); (2) ESD file queries

(ESD.Q); (3) ESD SRI outputs (ESOeG); and (4) ESD query responses

(ESO.QR). The dialogue is contained in exhibit A-2.

I I

4,

S
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EXHIBIT A-i: SAMPLE RUN TOS CONFIGURATION

DCC

0MuI i-Ch annel ItI,

BDE TAC CP

BN I BN 2
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* EXHIBIT A-2: SM1PLE RUN DIALOGUE

OR?1V CREATE.0RJ :-10 2-flATAFTY.E

If YOU 17AY'T SIIOP-7 PRO'IPTS ENTER A "I"

R'%"TER NIBER OF BRIGADES

'rEfl NAM1E OF BRIGADE I

E TER TYPE OF PROCESSOR AT flOE
?TCs

NTER MIRER OF BA-TALIONS IN BRIGADE 3DE
?2

E:7-ER !AME OF BATTALION 1, BRIGADE EDE
? BN 1

ENTER 7YDE OF ?ROCESSOR AT BN 1

NR MAE OF 11A7TA-.,IN 21TI3RIWADE RDE.

c!*77ER 7YPF OF PROCESSOR AT HN 2
? 7CT

F77ER r!U!!ER OF OTHER TOS U'SERS

EINTER NA! E OF O7MER 70q USER 1
?TAC rP

r*7.ER TYPr OF MRCESSOR AT TAC CP

M'~ 'N CO .!'t'ICAT1ONS Cl1AMEt5 ARE iE?

r'-ER N:AME OF CNANINEL 1
?'?ULTTr

r'N7ER :W.A1E OF CHANNEL 2
? SDF F 1

E'TrrP NAME OF CtIANNEL CONNECTINC BATTALION W, 1 1-117H BRIGADE 3DE
RbDE r!

%NTER NAME OF CHAMNNEL COMEC-:NG BATTALIOI: BN 2 UITH BRIGADE 3DE
?RDr F!!
F!:7EP N!E OF CHa '.%EL CONNECTING BRIGADE BDE AND THE FSP

'IULTI
E.NME R WAIE OF CIHA!NEL CONNECTING TAC C? AND THlE FE?

E::7ER Nr'BER OF !1C TYPS AND '"."MCP OF t'SER INPUTT MISC T%,PEs
?4 2

E*.7E~ NsAME, OF U'SER MSG TYPE 1
I ESD *UP

r.?.TER NA!!E OF USER '!Sr TYPE 2
7ESD.0
7%TE? NAME OF TnS MSC TYPE 1

?ESO.O
ENTErR NkliE OF TPS MSG TYPE 2

?EsflsnR
ENER !!!A.' LEWT1! IN CHARACTERIS OF '!Sr, ESD.UP

7:7=r,. WlA" Ov Iqr CAUSED AS OUTPUTf ON SA:l! ROT=! AY '!Sr ES. 1'? ENEP ""IF NOVE

ENTER %AUr Or !sr. CAUSrl Aq OUTPUT ON MitNF. RMOTIS 'IY 'SfI~ FSD).LP E!V "ill IF N0VE

E PTE "EAN LZIr-v. IN: CUAIACRS OF :-Rr, rS C

l'!TER NAME OF !!Sr CAUSEP AS OUPL7 ON SAME RMYTE BY :hS, ES.'.n ENTER In" IF %0*'.E

.,A" :!rI OF "qf CAUSE) AS OUTOUT7 0': r0TN!F "OU1TEZS BY "!S(' ESD.. :r r 1 IF NONEI

-Continued-
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EXHIBIT A-2: SAM~PLE RUN DIALOGUE
(Continued)

"F,%.kEA LENCT1 1%? CHARACTERS OF 'ISG ES-1.C
.333

ENTER !MEAN LENG'Cqh IN C)IAPACTRS or MSG ESD. QR

IF YOU WANT TO READ -HE ROUTE CROSS MESSAGE ARRAY INTO THZ OLTPUT FILE lATE, EN7ER A "I"

ENTER INITIATION; RATE IN USC/'iR OF USER HISG ESD.UP AT TAC CP
? 30

Z'TER INITIATION RATE IN USC/HR OF USER '!SG ES).Q AT TAC C?
?30

rNTEP. PROPTIONALITN CONSTANTS AC I,J) ANM B(1 *J) FOR T0S --Sr £50.0 ON RUTE TAC CP
?1 1

FNTE!Z PROPIRTIMIALI7Y CONSTANTS A(I,J) AND P(I.J) FOR TOS MSG ESD.mR OF ROUTE 7AC Cp

r :E INI7IA-ION RATE IN '!SC/HR or usE?. mSC F.SD.UP AT IDE
?20

7.\Cr INITATION RATE I\N "Sr/T! OF UsER !SC rST).o AT RODE
?20

ENTEFR PROPORTIONALIT CONSTANTS A(I,J) AND R(I,J) FOR TOS UfSr ESD.C ON ROUTE ROE
?1 I
ENTER PROvO?.TIOU!ALl.7Y CONSTANTS AI.3) AND 3(1,J) FOP. TOS UISC ESI.OR ON ROU7E RDE

?I 1
ENTER 1INITIATION RATE IN U.SC/MR OF USER UISC ESD.UP AT BN 1

SUTE?. PROBIABILITY THAT USER '!SC ESD.UP F R ON I N 1 IS DFLETED AT 3DE REVIEW4

?70

ENTER I"1-.IA7!01: RATE IN :!SC/!R OF USER. :SC ESD.C) AT RN 1
?5

7-*7 ROBABILITY THAT USER '!SG ES..2 FROM IN I IS DELETED AT 3DE REVIEll

ENTER PROPAPIL17TY THAT USER U!Sl ESD.c7 FROV RN 1 IS ALTERED RUT NOT 'DELETED AT BDE REVIEW
70

ENT.E R PROPORTIONALITY CONSTANTS A(I,J) AND P(I,J) FOR TOS -.SO ESD.O ON ROUTE RN 1

ZNT.ER uRO'OR':IO';ALIT"Y CO rTANTS A(I,J) AN-) R(I,i) FOP TOS UISC ESD.OR O! ROUT7E 1. N 1
?1 1

ENTElR INIT 7ATON 71ATE IN ,SrC/HR oF USER isn SD AT 3'; 2
?7

ETF !rrOlAILITY THAT ISM? "Sr EMO.U? FRON R\ 2 IS OELE-En AT FDE REVIEV
?01

!NTE1 PROIABILITY TVHAT USER '!Sr ES. "P MMhU 1R" 2 IS ALTERED 17T NOT nELETED AT RO)E R.I

rrTrn V-17TIATION R.TE IN.~/' OF USC!R ::Sr ESTD.0 AT IN 2
?ifl

?UE ROlkAIL=Y THAT U~tE7" US ESl.~ A r EBU 2 I5 DELETED AT ROE REVIEV

r!TEP. FOrQ7ARILIT THAT- USE7Z "SC ESD. 0 FRON PN 2 IS AL7"lRED BUT ':,I DELED7 AT6 RDE REVIEW-

ENTER PROP P.TIONA7.1TY CON'STANT:S A(l,.j) AND 3(1,J) FOR TOS 'ISC ESD.' ON; ROUT IN 2

ENTER PROPORTION'ALITY CON'STANTS A(I,.8 AND B(1,3) FOR T105 USC ESO..QR ON ROUTE RX 2

VNT!R "MAN DATA DISK ACCESS T111E IN :1ILLISECOVDS
?30

VNZR '!EA:. !ESSACE 0191' ACTE-SS 71".1 IN MIILLISECONDS

F?.7E! cvi; -TL"E IN : ILLSECONDS AT A TCS TO OlIM.!AE PER ':SC AND PE' CIARACTEr,, ( N171.RERS NETEDEn)

E:NTER CPT; 71-IE I.-ILSEOD AT A TCS TO SEnD, PER U!Sl ANM ?7EP VCUAACtER 2NUER E

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

?1 0
EERCPV *fl!E IN !! LLISECONDS AT A TCS -0 RECEIVS, PR' 'ISC AND~ P'R CHARAC7ER, (2 NTZ .RFPS NEEDED)

?1 n
E'7.ER CPU T1r!E IN MILLISEC0"DS AT A TrR TO TEVIFLATF ?r'P MSC ANr PE'" C)4JARAC-Erl, (2 rt7!PERS NTEEDED)

FN-ER CPU: TIE IN ' ILLICECODS AT A TC.' TO TEPICINATE, PER '19C *\N" PER CYARACTER, (2 1NtrlBERS NEEDE)

rNTER CPU TIME It: MILLISECONDS AT A TCT TO ORIENAER !!S',- ANT) PER CARACTER, (2 ':tRS~~ NEED)

? 1 1
VNTER CP,. TiME IN, uu.isEcoJns AT A TC. TO SECZO, PE 'IS AND PE CHARACTER, (2 NMEERS NEEDED)

?1 1
,,nT ,Pi: TIME IN MILLISECONDS AT A TC-TO To ECIAE, PE-R !SG AND PE cHAAcTE, (2 NU71.ERSNED)

?(1 0

=RE CP. TIm I. MILLISECONDS AT THE EP :0 INITIATE, PER !SC AND PER CHARACTR, (2 !ICSNEEDED)
?1 1

E!..E R CPUTIE IN *IL:.ISECONDS A: THE PEP 70 TER-MATE, ME -SC, AND) PER CRARACTER, (2 '117!nmR NEEDED)
?0 0
F'T RISE IN SECON:DS T1"E ON CHAN?.TL 'IULTI:

ENTER 7WEAM IS'5IO% RATE CWA/A SEC ON C%*NNEL nU'TI
?66

EN-TER NT!BER OF LINES ON CHANNEL MtULTI

7'=- P RISE t.: SECONDS T1IME ON CHANN:EL IBOfF M
?1.5

1ET' 7kS*ISSION PATE CIHARA/SrC ON' CRANNEL SIX r
I 0c
F! ER "'ll"EP OF LINES ON CWANNEL %DE Pl.

MNERDP PROCESSIM= :1 .111LLI1SECONDF. TINEr FOR nsc EsD.up

ENER ",SG DIVM REAflS/V~RITES FOR. 'IS ESD.UP

L:TE 7= ,DATA DISK READS/W.RITES FOR *!SC ESD.UP

;7TR DEl' ?ROCESSINr IN '!ILLUSECONDS TL'IE FOR '!S,- ESD.n

EN'TER ISC DISIN READS/V.dRtTES FOR, 113 ESO,.n

E!:7EZ D)AT/. DISK: READS/t.."RTEs For nsc ESD.n

:TRDI? PROCESSINC:1 IN :!IT.LISECONT)DS TIE EFR 19rIS EST).()

NTR'!Sr, DISK lAD)S/lRITES ':OR 'ISSO ESO
?3

FNTER IDATA DISY READS/1RiTES FOR !!Sr ESD.O

ENTEr. D tP vv"'oCESV; t:* MILLISE-CONDS TINE Ff! l'SC 5. S.R

-:-7R -Sr nSK R7AI'S/)R1TES ~FOR "Sr ESD.O
'3

:~E'0.~A 0S1~PF.AS/''Pt~S 0" SC E:SD.Ov

ElF. :17"!EF OF TTMPLA-T*S AT 7m: rEP

ENE'1OW)7TION CF TINE C'.A!:*NEL '~T is 9"11:1-1'CCTR.5I"I:

-Continued-

0
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EXHIBIT A-2: SAMPLE RUN DIALOGUE
(Continued)

:.:77 'flOM)9-11 OF 7ItZ CUtN;:EL 30E '! IS ".EDNC US~l FOR VOtcr. 'MANS'llSSIOS

E::7:P: IT M0 RATE F'7W -AC C' 70 = E?

F:ZER 3t: ERRIOR RATE FRM ME IF. E? 70 TAC CP

T.T 317 ERROR RATE FROI, 90E TO 714E FEP

£ETE R. ERRCR RATE FRO.! THE FEP 0O 3DE

E= 31T ZRROR TPA:E "FROt! U77ALION I!N 1 70 IRICADE IDE
?0

.NTER 11T ERROR ?tArE ?ROM IRICADE 3TnE '0 1ATTALIO IN I

M.R11T ERROR. 1^7E ?R)! IAT.\UONIN 2 TJ IRICADE l!E

!V::Mt tT 7RROR RA7 FRO-, IRICADE VIE 7n nflA.ALtO' 'IN 2

U? '.OTT 'JAN7 TO DSPLkY 7'E OPUvt FILE ET'rER A "I"

ry Y-111; !JA'r -0 C.P!AZF :"!r Wur?'!7 rll Er7R A "I"

.MCL'TON 'FR!'lXA7T
4-..39 OR.P) S.75, S2.0137

-Continued-
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EXHIBIT A-2: SAM~PLE RUN DIALOGUE
(Continued)

UNY flTqPLAY.OJ -10 2.AAFT.FE

9YSTE' CCO!FIGIRAT!ON

** ANEUVER lIRIGADES *

Ty=C~vr"IL'NCx:INs PRtOCESSOR NULITRER OF
T.%I W/ FEP 7YPE 7E.lPLTES

'UWETI T1CS 5

** WMEt'ER BATTALIONS

c!!! rIMICAIOS PARE-T PROCESSOR
NIE I!!K W/ BRICADE AlRI;ADE Typv

RK: I RD " RDE c
RN RE F' RDE 'T

OTHTER 70S U'SERS

UNIT rlU'ICATim~s VRCESSOP.

'AC CP '"T?1.T!

r7!rICA7IO!?S SYSTVI

(!iA'%L 'MV! BER. X-tISSIO, PISE UNAVAILA SLE
NAEOF LINES RA-E MTE CAPACITY

(CaAAASEC) C SEColhDS) (FR~ACTION:)

JL1 2 2670 0.10 0.10
GDE F"i 2 100 1.50 0.25

!IESSAOE DATA

HI i.,nn I I1 ~ !
ESOA USER 222 1.000 3 1 FSD. nR

MIO.f 11 OS 333 1 . IM 3 1 :o011 TI
Eq, 0 .4 1. 00111 1 Mxo'

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

PROCESSOR DATA

NEA DATA MEAN MISG MM~tER. FEP CPU Tr~I -1a FEP CPU M~E TO
DISK ACCESS DISIF ACCESS or I ?rT TATE

'M -rtE " IUMAES PER *!Sr PER CHARA PrF !!Sr PER CHA
e::L,"LISEC) (,IILLISEC) eI!ILLISEC) (?MILLISEC) (*'ILLISEC) (!'ILLISEC)

300030.000 6 1.000 1.0non 0.n n. 0

**CPU 7hIF TO: *

SEND RECEIVE -M1PLA-E
prOr IT Pr? CIRAAA PER 'VSC PER CP.ARA PER ' 50 E1t CRARA ?R PER COAI1A P:R *ISG PER C)L4A

C!ILLISRC) ('ILLISEC) C 1ILLISEC) (!!ILLISTEC) (M1ILLISEC) (!!ILLISEC) ("I' 11SEC (" ILLISEC) (? ThISFC) ('!ILLISEC)

,is 1.000 0.0 1.000 0.0 1.000 0.0 M. 0.0 0.0 0.0
1.300, 1.000 1.000 1.000 1.000 M. .T D)OrE N1070MWE 0.0 0.0

ROUE! CROSS 'IESSACEr DATA

SUSER GENERATED !'ESSACES

RRIGADE 'IESSAGE IN1AT1ON
YPE RATE

RDE ESO.UP t

3A"7AL!0N' .ARENT IfFSSA0 TN171AMW" PR0' OF P~UoF

RAlOAD! 2TPE RATF DELETIM' AL.ESAAnv
('150/HOV) AT SDE AT '!M

AD RE ?PSD.UP D .0 ().0
R% I RIOE VSD.l 0.0 M.

RN 2 APDE rsn.up 7 0.0 0.0
A% 2 ROE rSD. Q to .0 01.0

OTTI1ER MESSAGE TN-IA10N
PSERS 2YPr RATE

TAC CP ZSD.L'P 3)
4. AC C? ES). 1 3n

-Continued-
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EXHIBIT A-2: SAI4PLE RUN DIALOGUE
(Continiued)

70S C-',rA-D MESSAGES *

,YPE R~ATIO A RATIO1 3

ir ESD. 0 1.000 1.000

ROE EST). n 1.000 1.000

it" I EST). 1.000 1i.000
SN I1 F 9Sf). R 1.0non 1.00

W.' 2 ESO0 1.000 1.000

32 ESD. M. 1.060 1.000

Tac CP ESDO 1.000 1.000
AC CP ESDlitW 1.000 1.000

ERROR RATES

SE"Ile ;EE~jC ETIRR SENOIC RECEIIV'1 ERROR!
WDF.oMI RATE NOOE , :0 D RT

MiE FE? 0.0 FEP MDE 0.0

IN 1 E 0.0 IMF RY I .
3N 2 I1DE 0.0 IM ~ RN 2 n.01

TAC CP ?KI' 0.0 FEP TAC CP 0.0

:.c.187 DR-43 ;.5,,, S2.5-t-

-Continued -
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EXHIBIT A-2: SA14PLE RUN DIALOGUE
(Continued)

ORLN :t0DITY.OBJ T-10 1-DATAFILE 2-MMDAAFTV.
PEXECL'TIO?. PEGINS

**PROrftA' MODIFY *

DYOU WISH TO ALTER -,HE CONFICURAT.ION? (YES OR .1O)
?NO
DO YOU' WISH 70 ALTER TR CeC2L'.ICAIONS SYS=!?

?YES
;'. 4 (V CHANN4ELS DO YOU WISH TO ENTEfl DATA FOR?

rO AC CHANE LETI.R:C

RISE 7T!E, TAtS'1ISSIO'! PATE, U.'AWAZ.ARL-E CAPAC.ITV, it OF LI-ES
-N-Er DATA FOR CHAkNIMI M='LI

?:1 2666 0 2
DO YOU !WISH O0 SEE CURVIENT COI'UKICATIONS SYS-TI DATA?

? YES

COrINICATIO'S SYS-EN*

(rHANM!L HIiEE !?-Hlssiol RISE ItlAVAILABLE
PNA*flE OF LIKES RAE ~ CAPAC1IY

(CPARA/SEC) (SECDMOS) (FACZIN)

MIIL7ZI 2 2666 0.10 0.0
RDE r: 2 100 1.50 0.25

DO YOU WISH TO CHIANGE MIORE CO!~'?ICAIONS SYSTEM DATA?

DO YOU I;ISH TO ALTER THE M1ESSAGE DATA?

nO YOU WISH -0 ALTE7 THE PROCESSOR ')'AT,%?

Dr *!eU W.ISH TO ALTER TTi SYSTE1 LOADS?

'?ET? LOAOI FACTOR
?1.25

DO YOU' WISH TO ALTER VE' FRROR RATES?
?YES

flM% 'fAh- CHiA':!,EL9 DO YO!' VISH TO ENTER D)ATA FOR?
?2
t**-r nr1 mpnI's. OF THnsr CHANELS

?1 2
Wp'rER ERPOR RATE FOR CHANNTEL '11LT!

?.001
E.:!TEI'. ERROR RATE: FOR CHAPNEL RD: F?!

* '.003
DO YOU IV~ TO SEE CURRENT ERROR RLATE DATA?

!YES

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

ERRORt RATES

SENDINC RECEIVINC ERROR SE:*flING P.ECE1VINC ERROR
NOE NODE RA~ T EODE NODE RAM

BDE FEP 0.001000 FrP ADE 0.0no1I0n0

IN3ROF 0.003000 IDE RT, I 0.003000
R2 ROE 0.003000 IDE 9v~ 2 0. 003000

TAC CP FEP 0.001000 7!? TAC CP c.0On1000n(

DO Y.U I)ISH TO CHANMt !IORE FEPOR %%7t DATA?

00 YOU N':SH TO :!Are A."Y ADDITIONAL CHANGES?
?NO

***A '.El-, INFL'? FILE HAS REEN: CREATED***
ECUTION ENINATED

-*T-0.Z50 DR-46 S.42, S3.OOT

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

'W:U: C0.:PV:" . Z -- 10 7=N~luA-AVIL7 B.**lSI!3:
vENECUTION BEGINS

antta AlLE 1: RO7!- SLV'!AIRI STATIS71CS *ta

EYPECTED 7RAITIC
DELAY AZ

T; 2 0-269 102.500 1.000

T~: 1 0. 269 90.")00 2.0(10
:AC C? (1.M09 152.500 3.00

3--0.008 127.500 4.000

SPEC IFY: 01 0V!,T~ TABLE; (2) W).,N::x ,A1G (3) 0'RmrINn 0Ir!0
?2 1 1

t Taa ARLE 2: 'IESSAGE SU1MAR STATISTICS aa

FXPEC1KD TRAFFIC
?TESSAGt DELAY RATE

TYPCUMP) (,ISG/R) RANK(

ZS1. 0 M.73 232. VT 1.00W
ES) O .04f P 1.250 2. 000

0.030 P. 251), 3.000
n.02n 77. Srn .nr

-Continued-
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EXHIBIT A-2: SAMPLE RUN DIALOGUE

(Continued)

'13 1 1

T ABLE 3: PROCESSOR St1.'ARY STATISICS

EXPECTD MPECTE) TRAFrIC
ThE!;Y OVEM1 RATE CAPACITY

***I:AR':r*** OI'Tpt7 FIELDl "I" Tf~ S-ALL. COM~IT:c' rWCCURRED 'W01-0 A V0PIATE -RITT! RU1~ IS A-T.C!:E :'
I O 'iIS A !) ALL Ft'TZ ,CCl:R7E*'CES Of TIIS Co"17 N,.r A r!.Ln nF *' "ILL nE

7AC ':P 1). no1 In/' 15,,.Son 0,0~ ON6 I***
T:~ 2 1).-i, ((, ln.50) 01. M2 *.**. 2.nnP

mI %0.1101 9n.00 ('*fl0 ****** 3.n00
Al .on00 0.007 320.0( n. 00~3 *** * 4. nor

SPZCIFY: k1) TABLE; Rk,(2) A ':G STA-STI0,; (3) OROEF!G OP.ION
?4 1

*** TARL! ' CHA0-". grf AWY STATISTICS *''

r~xvrC7Fn EPECTS!0 7RA71Vlf
nlIA y MUMV ItATE CAPAC"~

q!r1. .o79 192. S'V, 0 *3flP 3W'*r5 1.000
0(f 0030o 472.49q n.014 not)*. 2.0

"P!CIFY: (1, OUTPUT? TAIE; (2) RA0Uc.!- SATTIIC; (1) 3RDEPRXN OPTION

-Continued -
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EXHIBIT A-2: SAIPLE RUN DIALOGUE
(Concluded)

nc ~ y OVEt'! WAE CAPACMT.M:P,T. - , F%17: Lr.-'f,-HT (*!Sr.R UTILI-"ATI0O (! .,/7

011 0.00n r3*.lfl(, 4?2.4Q9 (). 00
.D C000T. 0 . 2 0.006 4722.499 0.012

:! C0:0T, C. n01 (.f002 472.o0 00 ********

F j01 0.001~ .72.499 0000 ****nc

SECI; FY- 1 ().56ST IS C (3) O E.

DR2 .2, s.6


