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PREFACE

The appendixes in this volume are Intended to provide the

user with the technical information needed to reproduce the

simulation program used in the analysis and to process addi-

tional samples of AtJTODIN traffic. While the appendixes are

comp lete , t he user may benef it from rev iewing t he logica l cost
model as it is developed in Chapter II of Volume I.
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SIM ULATION PROGRAM DOCUMENTATION

The IDADI N computer  model , the IDA version of the DCA
automated AUTODIN Cost ing Model, consists of two Fortran pro—
grams on cards and various data f iles residing on both cards
and tape. Described in this appendix are (1) the coding scheme

and processing sequence for model operation , ( 2) the structure
and programming logic of the Fortran rout ines , and (3)  the for-
mats of the various data files and user—defined input parameters.

Sample output and listings of the Fortran programs DNCOSTCD and

IDADIN are Inclu ded

A . CODING SCHEME FOR MODEL OPE RATION

The DCA AUTODIN I system Is a computer—controlled “store
and forward” digital communications network that receives ,

stores , and transmits data to predetermined addresses on a
worldwide basis. The 17 Interconnected store—and—forward sta—

‘1 tions (computers) in the network are referred to as AUTODIN

Switc hing Centers (A SCs) or , for conv enience , “switches.”
Authorized users access t he system from term ina ls or computers
by means of circu its or channe ls cont inuous ly connect ing t hem
to a particular ASC . Each connection , a unique channel—switch

combinat ion is referred to as a system tributary and , depending

on the speed of the transmitting equipment used , is classified

as slow (transmits at 75, 150, or 300 baud), medium (600—1200

baud) or high (214O0_Z~8O0 baud). Because of these varying trans—

mission speeds, t he Cen tral Process ing Un it ( CPU ) of each
switch is augment ed by t he addit ional memory capacity  of t he

f Accumulat ion and Distr ibut ion Unit (ADU )  which ( 1) stores

_ 
_ _ _  I ~
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Incoming messages until the CPU can handle them , and ( 2) matches
the output rate to that of the receiving equipment . The follow-

ing codes , based on the features of the AUTODIN network Just

described , are ass ociated wit h eac h AUTODIN me ssage transm ission
for cost accounting purposes.

(1) Program Designator Code (PDC). A four—character alpha-
numeric code consisting of’ the subscriber agency code
(Initial character) and the program—within—agency code
(remaining three characters). Currently, there are
1300 subscribers accounting for 150 programs of 13 user
agencies.

(2) Tributary Code. A combined code consisting of a three—
character alphanumeric originating switch name and a
three—character alphanumeric originating channel name
(currently 1300 access lines among 17 switches).

(3) Routing Indicator (RI) Code. A six—character alpha-
numeric code that identifies either the origin or des-
tination circuit/t erminal for the message transmission .
This code is available but not used In IDADIN process-
ing.

( 14 ) Values for weighting ADU memory costs by speed class
of access line . Weights of’ 3, 9, arid 114 are us ed f or
low , medium , and high connections , respectively.

B. PR OCESSING SE Q UENCE FOR MODEL OPERATION

A schematic of the overall processing sequence for the IDA—

DIN model is shown in Figure C—i. Data for AtJPODIN traffic are

collected over all the ASCs in “traffic files ,” each file (a

“raday ”) representing one day ’s traffic0 The traffic files and

the AMIE Extract File are first sequenced by utility sort for

input to the preliminary program DNCOSTCD . During this procedure

the records of the Traffic File simultaneously are reduced in

length  to seven elements of informa tion , sequenced in ascending
order of originating switch name , originating channel name , and

RI code, and , if more than one f ile , merged into a single file.
Then , by matching the sequenced Traffic File to both the se-
quenced AMIE Extract File and the Switch Name File , DNCOSTCD
produces as out put t he STASUB File, a revised tra ff ic f ile

4
C—2
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____ 
PROGRAM
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4/
F igure C- I . SCHEMATIC OF PROCESSIN G SE Q UENCE

FO R THE IDAD IN COSTING MODEL
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suitable for input to the costing program, Program IDADIN.

Whereas each record of the Traffic File represents a single

message transmission , eac h rec ord of th e STASUB File represents
an aggregation of the total transmissions for each tributary

on the system over all days of the sample. Af ter t he STASUB
File is sequenced by utility sort in ascending order of switch

name , chann el name, PDC , and RI code , Program IDADIN processes
it to produce , as final output of the model , var ious costing
analyses pertinent to AUTODIN subscriber billing charges. As

will be described , input parameters and output options for Pro-

gram IDADIN are user—selected by means of the Namelist File.

C. PROGRAM DNCOSTCD

Program DNCOSTCD produces a single file of subscriber—coded

AUTODIN traffic data suitable for processing by Program IDADIN.

A description of input files , programming logic , and DNCOSTCD

subprograms follows .

1. DNCOSTCD Input F i l e s

Four files are required to establish Inputs to DNCOSTCD

(see Tables C—i through C— 14 for file formats). The DCA Sorted

Assemble Traffic File (Table C—l) Is the raw data base for the

‘1 IDADIN Costing Model with each record of the file representing

a single message transmission . The IDA Traffic File (Table C—2 )

Is a sequen ced , condensed version of the DCA file with each
record containing the following elements of’ information relevant

to the IDADIN Costing Model:

(1) The line block count (LBC), i.e., the num ber of line
blocks constituting the transmission (one line block
Is equivalent to eighty characters).

(2) The originating switch and channel names (the origin
tributary).

( 3 )  The dest ina tion switch and channel names ( dest inat ion
tributary).

(14) The message precedence (priority).

4 c-14
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Ta ble C-i . FILE FORMAT FOR DCA SORTED ASSEMBLE TRAFFIC FILE

Record Fortran
Field Position Variable Name Format Item

1 1-3 W(l) A3 Raday (not used)
2 4 W(2) Al Precedence (Z = FLASH)
3 5 W(3) Al Security (not used )
4 6 W(4) Al LMF (not used)
5 7—9 W(5) A3 Origin Switch Name
6 10— 12 W(6) A3 Origin Channel Name
7 13—15 W(7) A3 Dest. Switch Name
8 16—18 W(8) A3 Dest. Channel Name
9 19-22 4(9) A4 OSSN (not used)
10 23—25 W(lO) 13 Line Block Count
11 26-29 W(ll) 14 Time of Transmission (not used)
12 30-33 W(12) A4 Speed of Service (not used)
13 34—39 W(13) A6 Origin RI

File Name : Sorted Assemb le Traffic File (Tape Input)
Source: Defense Colnnunications Agency

Table C-2, FILE FORMAT FOR IDA TRAFFIC FILE

Record Fortran
Field Position Variabl e Name Format Item

1 1-3 w(l) A3 Destination Channel Name
2 4 W(2) Al Precedence (Z = FLASH)
3 5-7 W(3) A3 Origin Switch Name
4 8—10 W(4) A3 Origin Channel Name
5 11— 13 W(5) A3 Destination Switch Name
6 14-16 W (6) 13 Line Block Count
7 17—22 W(7) A6 Orig in RI

F i le Name : IDA Traff i c  File

For tran Reference: TAPE 1 (Tape Input)
Source: Ins tit ute for Defense Anal yses

4
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The AI4IE Ex tract Fi le, Table C—3 , a condensed version of the
DCA Auditing Management Index File (AMIE), contains a list of

PDCs and bauds (transmission speeds) associated with each tribu-

tary appearing on the Traffic File. These two files are matched

on tributaries , i.e., on switch name/channel name combinations .

Similarly, the Switch Name File, Table C— 14, contains a geo-

graphic location code (C = CONUS , E = Europe , P = Pacific ) for

each of the 17 swItches on the AUTODIN system . This file is

matched to the Traffic File by switch name .

Table C-3. FILE FORMAT FOR AM IE EXTRACT FILE

Record Fortran
Field Position Varia ble Name Format Item

1 1-3 AMIE(1) A3 Origin Switch Name

2 4—6 AMIE(2) A3 Ori gin Channel Name

3 7-10 AMIE(3) A4 PDC

4 11-14 AMIE(4) A4 Baud Rate

File Name: AMIE Extract File
Source: Defense Comunications Agency

Fortran Reference: TAPE 1 (Tape Input)

‘1
Table C-4. FILE FORMAT FOR SWITCH NAME FILE

Card Fortran
Fiel d Col umn Variable Name Format Item

1 1-3 J A3 Switch Name
4 K Al Geographical Area

File Name: Swi tch Name File
Fortran Reference: TAPE 5 (Card Input)

C-6
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2. DNCOSTCD Pro grammi ng Logic

By sequential matching of the ordered records of the Input

files described above , Program DNCOSTCD both revises and aggre-

gates the records of the IDA Traffic File in the following four

ways. (1) The baud and PDC from an AMIE Extract File record and

the origin switch name, origin channel name , and RI from a
matching Traffic File record form the first five fiel” s of the

revised record . (2) The originating switch name and geographic

location of the transmission are compared to the destination

switch name and geographic location . If the originating and

destination switch names match , the LBC for the record Is desig-

nated local traffic and if the message has priority (a “FLA SH”

message ) the LBC Is also designated as local FLASH data. Simi-

larly, 1f only the geographic areas match , the LBC Is designated

as area traffic or FLASH area traffic. If’ neither switch nor

geographic areas match , the LBC Is designated inter—area or

FLASH Inter—area. Thus , the LBC for a given transmission is

assigned one of the next six fields on the new record according

to its geographic designation and precedence category . (It

should be noted that the count of FLASH LBCs on any record is

to be considered a subset of the total LBC count.) (3) A new

‘1 
traffIc record is read . If’ the origin switch name/channel name

combination contained on the record does not match that on the

AMIE Ex tra~’t. record just. processed , a new AMIE record is read

(thus effecting the next match) and a new tributary record is

constructed as described . If the next tributary does match the

preceding AMIE record , however , the LBC counts are added into

the counts Just established for the preceding match. (14) Fin—

ally, the remaining six fields of the tributary record are used

to record the number of message transmissIons occurring for the

tributary. The counts are incremented with each match of a

traffic record to a preceding AMIE record , and their placement

on the record corresponds to the geographic designation—

4 
precedence categories used f~r the LBC counts with the exception

C—7
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that an additional field is used to tally total number of

messages for the tributary .

A more specific description of this processing sequence

Is shown in the flow chart in Figure C—2. Additional Informa-

tion is provided by means of comment cards on the DNCOSTCD Pro—

gram Listing.

3. DNCOSTCD Subprograms

Two short subroutines are used In DNCOSTCD processing .

Subroutine SORT is called to sort the input switch name loca-

tion codes into collating sequence, The Integer Function Sub-

program LOG is called in order to match both switch names on

a given record with the sorted switch name file , thus allocat-

ing LBCs to the proper record field. In addition to SORT and

LOC , DNCOSTCD also uses two input file detection devices resi-

dent in the IDA CDC computer system program library . INCK

allows a return to execution if illegal characters are encoun-

tered during a Fortran BCD input read rather than terminating

the program with an error message . The EOF device is used to

detect the end—of—file mark on the various input files and to
- ( branch program control to the appropriate point in the process—

ing sequence.

4. DNCOSTCD Sample Output

Two types of printed output are produced in DNCOSTCD pro—

cess ing. Table C—5 shows a listing of the 17 swItch name codes

in the Switch Name File and their correspQndlrlg geographic

identifiers. Table C— 6 shows a formatted listing of the con-

tents of the STASUB File produced as the primary output of the
program .
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Table C-S. PROGRAM DNCOSTCD OUTP UT: SWITCH
NAMES AND GEOGRAPHIC AREAS
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C. PROGRAM IDAD IN

The purpose of the IDADIN computer model is to provide a

method of allocating costs to the particular users having access

to the AUTODIN system. Using a sample of message traffic , Pro—

grain IDADIN performs a rate analysis and calculates backbone

charges by user agency. In addition , various tables of possible

cost allocations are generated0 A description of the IDADIN

input files , programming logic , cost model algorithm , and sub—

programs follows. Sample output is included.

1. IDAD IN Input Files

Two files are required inputs to Program IDADIN. The STA—

SUB File (see Table C—7 for file format ) contains for each trib-

utary on the system its user identification codes (PDC and origin

switch and channel names), transmission speed (baud), and volume
of traffic (line block and message counts) over all days of the

traffic sample. The second file is input on cards and stored

as array LIST by means of the Fortran Namelist statement . This

technique is employed in Program IDADIN to enab le the user to

vary cost allocation model input parameters and to select out—

put options for each iteration of the cost algorithm . The array

LIST is established by the user in the following manner. A

value is selected for each variable specified by the Namelist

statement (see Table C—8)0 The variable names and values are

then punched on input cards in “free format ,” i.e., they are

punched in the order specified by the Namelist statement but

without regard to the field position. (Similarly, when the

list is input or output , no format spec ifications are required.)

Each input list must begin with a $ in Column 2 of the first
card , followed immediately by the word LIST with no embedded
blanks. A $ must also follow the last variable in the list.
The data I tems , separated by commas , may be In any of thr ee
forms :
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Table C— 7. FILE FORMAT FOR STA SUB FILE

Record Fortran
Field Position Variable Name Format Item

1 1-3 W(l) A3 Originating Switch Name
2 4-6 W(2) A3 Originating Channel Name
3 7—12 W(3) A6 Routing In di cator Code

4 13—16 W(4) A4 Program Designator Code

5 17—20 W(5) 14 Transmission , Speed, baud

6 21-29 W(6) 19 Num ber of Local L i ne Bl ocks
7 30-38 W(7) 19 Number of Area Line Blocks
8 39—47 W(8) 19 Number of Inter—area Line Blocks

9 48-53 W(9) 16 Number of Local FLASH Line Blocks

10 54-59 W(1O) 16 Number of Area FLASH Line Blocks

11 60-65 W(11) 16 Number of Inter-area FLASH Line
Bloc ks

12 66—72 —— —— Blank

13 73—80 W(12) 18 Total Number of Messages

14 81—89 W(13) 19 Number of Local Messages

15 90-98 W(14) 19 Number of Area Messages

16 99—107 W(l5) 19 Number of Inter-area Messages
17 108-116 W(16) 19 Number of Local FLASH Messages
18 117-1 25 W(l7) 19 Number of Area FLASH Messages

‘1 19 126-134 W(18) 19 Number of Inter-area FLASH
_______ ___________ _______________ ________ 

Messages

File Name : STASUB File

Fortran Reference: TAPE 1 (Tape Input)
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Table C-8. NAMELIST FILE INPUT VARIABLES

Variable Value Producing
Name Output Item Sample Output’ Definition

SWCOST Switch Cost, $ 845080 This value x 52 Is the approximate lease
and O&N costs for all switching centers -.
in FY 78.

MCOST ADU Memory Cost, $ 169016 This value x 52 Is the estimate of ADU
lease costs. Nine leased switches assum-
ing two ADUs per switch.

TRKC Number of Area Trunk 56 Count of leased switch Interconnections.
- - 

Terminations
IRK! Number of Inter—area 17 Number of trunk terminations at leased

Terminations switches from overseas.
TRIC CONUS Trunk Costs , $ 6846 DefIned as cost of all area trunks , i.e.,

trunks connecting switches in same charg-
ing area (CONUS . Europe. etc.). Value
here x 52 is for CONUS trunks only.

TROC Overseas Trunk Costs, $ 34269 Defined as cost of trunks connecting
switches In different areas. Value used
here is for CONUS trunks only.

LBLKS Area Memory Capacity . 21060 Line blocks of ADU memory Is all leased
Line Blocks switches assuming eighteen ADUs and eight

quadrants of memory per ADU (Hawaii
switch is inc l uded with CONUS).

BRKDWN n.a. .TRUE. Output Control Variable. If BRKDWN =
.TRUE., output produced for AUTODIN Costs
by Program Designation Code for utiliza-
tion , connectivity , and total costs. If
BRKDWN = .FALSE.. output suppressed.

SPDBLK Not shown in output 3, 9, 14 Weights (slow, medium , hi gh) used to
calculate monthly basic charge for connec-
tivity.

FLASH Usage Cost Factor~ 0.0 Single weight applied to all FLASH messages
FLASH Weights (may take on any value).

BLOCKS Usage Cost Factor A 0.0 value for BLOCKS is equivalent to
(If line blocks, 1.0; assigning all usage charges on a message
if messages, 0.0) basis. A 1.0 value assigns all message

charges on a line block basis. Calculated
after all surcharges have been deducted.
Values may range between 0 and 1.

MSGCHG Surcharges: local , .10, .15, .30 These surcharges are applied on a per—
area , Inter—area (0.0 for FLASH) message basis and subtracted from costs

to be collected through usage before cal-
culation of line block and message rates.
May take on any value.

MSGWTS Not shown 1 , 1, 1 A set of weighting factors for local , area,
and inter-area non—FLASH messages. May
take on any value.

PRTTA n.a. .TRUE. Output Control Variable. If PRTTA • .TRUE.,
output produced for subroutines CNCT and
ATA. If PRTTA • .FALSE., output suppressed.

‘See IDA AUTODIN Cost Allocation Model Output.

c— i6
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v = c

a = ~~~~~~~~~

a (n )  = d1,...,d

where v is a var iable name , c a con stan t , a an array name, and
n an integer subscript. The di are simp le constant s or repeated
constants of the form k*c, where k is the repetition factor.

For exam p le, $ SWCOST = 8~45080, MCOST = 169016, TRKC = 56,...,
PRTTA = .TRUE.$. A special feature of the use of the Namelist

in IDADIN is that those variables shown in Table C—8 as already

containing values are used as default inputs. To use them by

defau lt , the user merely omits them from his input list. An

additional feature is that the output from Subroutines CNNCT

and ATA can be suppressed by resetting the logical variable

PRETTA to .FALSE.. Similarly, the output for AUTODIN I costs

by program designator code can be suppressed by setting the

logical variable BRKDWN to .FALSE..

2. I D A D I N  P r o c e s s i n g  S e q u e n c e

Program IDADIN processing proceeds as follows: (1) the

Namelist File is read in , thus setting up array LIST with an

ordered list of model parameters. (2) Subroutine Sample is

called to place into the labeled common block PCA an alpha—

numeric representation of the number of days (lOFT ) in the

traffic sample. This provides a convenient way to display the

sample size in all the output headers. (3) Next , if the user
has not suppressed them by means of the input control variable

PRTTA , two subrout ines are call ed : Subrout ine CNN CT calcu lat es
and outputs a breakdown of total ADU memory utilization by

switch and connectivity speed class (see Table C—9). Subroutine

ATA Is called to calculate an AUTODIN I Traffic Analysis (7—day

sample). The output of this analysis (see Appendix B) is

organized in the following manner. The first table , “System

Access Analys is,” presents by agency the number of connect ions

4
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Tab le  C-9 .  PROGRAM IDADIPI OUTPUT:  ADU MEMORY
UTIL IZATION , LI N E BLOCKS , BY SWITC H
AND C O N N E C T I V I T Y  SPEED CLASS

S w i t c h  S l o w  Me d i u m  H i g h  P e r c e n t

UEB 79 21 8 46
UED 51 19 17 49
UEO 61 24 18 56
UCI 47 20 13 43
tJCL 57 37 10 56
UWJ 4 7 24 8 41
UW M 7 3 2 9 6 49

UW T 7 7 33 17 66

U H H  39 12 3 23

by speed class and the percent each value is of the agency, the

system , and the total. The next nine tables are a breakdown

by agency for local , area , inter—area , and total traffic (both
regular and FLASH) for the following items :

(a) total line blocks

(b) line blocks as percent of agency traffic

(c) line blocks as percent of system traffic

(d) line blocks as percent of total system traffic

(e) total messages

(f) messages as percent of agency traffic

(g) messages as percent of’ system traffic

(h) messages as percent of’ total system traffic

(I) line blocks per message .

The remaining table (see sample in Table C— b ) is a summary of
all the preceding tables by PDC code rather than by agency.

(-p4 ) Using the parameters specified in the Narnelist File , all
cost factors are calculated . Then , Subroutine TAB is called

to print the report of the resulting cost allocation by Program

Designator Code (see Table C—il). (5) Subroutine OUTPUT is
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called to organize the first portion of a convenient summary

of t he co st alloca tion model in terms of the Inpu t parame ters
specified by the user , sample characteristics , and the rate

analysis. (6) Control Is returned to the main program to cal-

culate and print out , as the final portion of the summary , the

backbone charges by agency. (7) The final section of the pro-
gram rewind s the STASUB File and processes and prints out the

second user output option If specified , I.e., a full analysis

by switch for each PDC (see Table C—l2 for sample). At this

point , a new namelist card(s), if any,  Is read in and process-

ing starts again for another full run of the program. A more

detailed description of the cost allocation model algorithm is

~Iescribed In the following section.

3. Cost Model Allocation Algorithm

The IDA AUTODIN Cost Allocation Model (see Table C— 13

for sample results) disaggregates the network according to

hardware and message traffic characteristics in order to pro-

duce an algorithm for charging agencies for use of the system.

Factors such as the number of switches and trunks , the area

switch memory capacity, the type (speed ) of connectivity Into

the backbone , the speed and destination of messages , and the
‘1 total message volume all affect the allocation of AUTODIN back-

bone cost . A formula using these factors breaks down the total

system charges and assigns them to agencies. The formula is

T1 f W ~N~ + A1(x 1 + + z1) + A2(y1 + z1) + A
3

(z1) + A~F1

where

T1 = total PDC charges according to transmission unit

j  = baud category

N~ = num ber of’ access lines of speed J
W
j  

= we ighted connect iv ity  charge of speed j

4 C—2 1
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Tab le  C- 12.  PROGRAM IDAD IN OUTPUT : UTIL IZATION AND CONNEC-
T I V I T Y  COSTS FOR SWITCH BY TRIBUTARY (PART 1)
AND FOR PDC BY SWITCH AND TRIBUTARY (PART 2)

PART 1

YNIPuYA RY u ’,LIZITIO’4 CONN~CT !V !TY YnTAL

467,60 ;3,73 52l.3~
uAflø 3Q 37 53•73 ‘4.09
UAflnA2 ~o ~“ 

5~ ,?3
UAn l~8, 6l3 ,~~ 53.73
U *n 103 I ) ~~.63 33.73 ~4.35r UAl)i 1~ - - _~~,.i9 ~3. 73
Uafl 1~~4 - 44 . 11  33.73 Q1.83
UAn 1 36 36~ .24 3.73 4I~~.97U A f l 1 3~ 4 ? .n2 53 .73
UAfl 137 17 .42 53. 73 ‘1. 13

423.35 53. 73 ~77. 2~U*fl 16~ ,31 53.73
(J*fl~e~ 4Q9 .26 33.13
UAfl223 3.nE. 53.73
UAfl 22Ô 13.QQ 33.73

UAK ~ 21 cA ,34 53.73
37 1.46 33.73

_______ - 22.46 ~3, 73 7 6 ! _ _
UIK~ 53 IP~~.64 33,13 ,113.31
U*IC~~91 442.9~ 53.73
U*IC22A 3Q3.4t ‘s3. 13 44 7 .2 u

1.46 53,73
?S.0J ~~3. lj 77. rS

14S2.36 42~~.SI 19?2.IT

UIru~1p ______ 

2I1-.~~~ 53.73 74.11
UW nr ’3~ 

— 
~~~~~~~ ~3.i.s

U*AØ5
~ 

143 .M fl 33. 73 iQ7.5~VPfl~ 5p 
~ ‘3.S t

UAO fl 77 664 ,~~ t3. 7 3 717.9u
.-

~1 ~3.73 ‘4.0!
UAfl~97 1.44_~~ ~3.13 55.1w 

- -

U &fl107 46~ 5~ ~3. 73
.3? 33.73

UAfl ? 24 537 .7i 53.73 391.44
U4fl 223 .73 33. 73 34.44
U*O?26 ;3. 13

IWS C . . .U 1V ~St8 .~~~ ~~~~~~~ ,iri .64

UCISVW 4a5 ,4, ~3• 73 r~~ .2~& 
-— C

UCt ~ 62 34 s .13 ~3 • 73
UCt11~ 33,13 ________

UCfl93 7.;~ s 3.73

~55~ ...UC1 1fl~ ?. 5U

UCLSVM 641,94 ~3.7 3 ini.o ~lj CLO O7 ~3 ,73
UCL Ip~ 10.15 33 .73 44.47

(continued on next page)
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Table C-U (concluded)

PART 2

ii 1W jjjAp- 5-u,yL I2*T1nw CONNE CT IV ITY tnl* I.

~~~~ ~~~~~~~~~
5-52

~ 64. A6 902 5.94

Uw~s12? 3.66 53.73 
_____

3 .66 53 • 73

-‘ 
SId DC.. . A A A I 

- -  

3.66 53.73

UArfl 3~ ~~6 .flQ 53,73 ~I’Q .S1

SaSC .. .U6U 56.09 53. 73 1(1-9.81 

5-5- 

U ar ~.5~ 7.5~ ~3.73 
______________-—  T3~~~~~~ 172.67

~~~~~~~~~~~~~~~~~~~~~~~~~~~ Iz6 .~~ ipl..S

UMH 17~ 7e.3R 53.73 124. 11

70 .3~ ~3•73 124.11

- - .73 
____ 

~3.73 ___________

322.36 
_______________

U8M7g - - - - - - 5-T
~T.TL

U*nI3S 
- 

br~b_ 6~ 53,73

~~~~~~~~~~~ 2444 .90 214 .90 2459.49

- 55- — — — 
161.18

- - - - 
~~~~~~~~~~~~~~~ 

- - 371.5

1427,34 33.73 1481.09
- 

i~9.2o 33, 73 ~~~~~
101,05

* 
Uws~ 7~~ 1A9,61 53.73 241.34

41 1.01 ;3,73 4A4 .?3

4
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Tab le C-1 3 .  PROGRAM IDADIN OUTPUT: COST ALLOCATION
MODEL SUMMARY

* U T O D  I N .  1 T R A F F  I C  a N A L Y S I  S (7 DAY SAMPLC)

ID A AUTODIN COST ALLOCA1I ON NOOtL SUMMARY
(A P4NUA~ BAS ES

INPUT PA RAM L 1LR S

cosTs 3/VP ) T!CHNICAL FA~TORS USAGE COST FACTORS

SwiTCH 4194416n ARtA NCMORY LINt SLOCKS 1.000
CONU S ,KUNKS ~~599? CAPA CITY 21060 MCSS*GIS 0.000

OVPS(AS SkUNKS 17I )V4R ARC A TRUNK FLA SH W CIGHTS 0.000
TCR M INAT ZON S 36

107*1 4600214(1 jNTfR .ARCA SURCHAROCS (S#UN!T)
TER MINA TION S ly LOCAL AREA INTER

ADU N€MOPY 470883? ALL .10 .13 .30
(A LPMA ) •? U)  FLASH 0.00 0.00 0.00

SAMP LE CHAMACYLK ISTICS

OA TS OF TS*PFIC NUMM EP OF coNl4I.TIONS VO tUME OF TRAFFIC
SLOW MCD NIGH TOTAL LSLKS NSpS L$LK/MSG
093 315 114 1~2? 743 9903 3963~6) 3~

TYPF OF TRaFFIC VOLUM E OF FLASH TRAFF IC
LUCAL aREA INTER .ARCA I.JL.~ S M$SS LSLK ,NSO

L~LK S 20421427 )6g46368 4143?1~ ~~3iô~ 923* 12
MSGS 561475 .92623 949843

NATE ANALYSIS

GUST ALLocatioN (;~ V R) ACCESS CM ARGC S (3~MO) UTILIZATI ON RATES IS/UNIT )
UTILIZATIUI. 34 4*3i7 SASE CHANGE V3 .0* INTER

LuNNECT I V II, 793S$~ 3 5L~w SpEED 2?9.~4 LOCAL AREA A E A
NED SPUD 037.11 LSLKS .0034 •003$ .0047

lOYAL 440R2140 HIGH SPUD *302.17 NISSAWI S •100u .1400 .3000
uCZ0 ~~ts 1.0000 1.0000 1.0000

SACKAUNE CHARGES wY AGENCY
PERCENT IRLA KOUWN CHARGES AS

Ab~NCY ~waMGt S TWItHii. LOENC ,) PERCENT Ut. TOTAL
A4LNCY UTIIZAYN CONNEC TOTAL UT ILZA )N cowNtc UTILISTN C0~NEC TOTAL
o 160~?6~ 54~~39 2)63403 - .74 .26 4.20 

- ‘!O’ 4.70
* 9V42734 ?4)74S~ 12370334 .40 .20 26.v9 3o.46 26.84
• 4;.4061 £331?63 3~23131 .77 .23 12.v2 1!,S6 12.55
C •i8~739 £63p9p7 10722646 .04 .15 53.03 ZeISS 23.27 Ct •%~ 339 SPbAn S~4999 .42 .30 1.00 12)7 1.10
P s~~4S )2 493 166301 56 .74 .11 1156 •3~?iiê iss 41?~~3 7329120 .93 .03 14.43 ~!I0 14.34
N 

~23~ 31W 43 13244 •,4 .66 .1) 213 .03
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A = ut ilization rate charged for message tra ff ic
I = transm ission un it , either line blocks or messages

x1 = volume of ‘LOCAL’ transmission units

y1 = volume of ‘AREA ’ transmission units

z1 = volume of ‘INTER—AREA ’ transmission units

F1 = volume of ‘FLASH ’ transmission units.

In order to use this allocation formula several steps are

followed . First , input parameters for the network are identi—

fled . These include total costs of the system , apportioned

into percentages for switches and trunks , switch memory ratios

(area and inter—area trunk terminations divided by line blocks

passing through the switch) , and arbitrary weights and sur—

charges for segmenting message traffic in a utilization pricing

structure . Next , message traffic of the particular sample is

examined In terms of geographical destination (local, area , or
inter—area), and total traffic is broken down Into separate line

blocks and message counts . FLASH traffic , given top priority

in t ransm iss ion , Is treated as a subcategory with the same break-
down so that both weights and surcharges can be assessed . In
addition , the number of access lines is accumulated consistently

with three groupings for transmission speeds (75—300 baud , 600—

1200 baud , and 2i~00_1480O baud) .

Third , PDC charges are set to be allocated using the

connectivity/utilization ratio deemed optimal. Rates for con-

nectivity typically have a standard connection charge for

access to the network and a progressive rate scaled for the

three transmission speed categories. Depending on the trans—

mission unit used for message traffic——line blocks or messages—--

utilization rates are prorated according to precedence (FLASH

or regular  t r a f f i c)  and geographical destination. Finally ,

total backbone charges are accumulated for each agency with

subtotals for utilization and connectivity.
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4. T h e IDAD IN Su bp ro g rams

The 16 IDADIN subprograms fal l  into three general cate-
gories: procedural , funct ional , and output .

a. The Procedural Subprograms. Subrou tine CNNCT produces
a breakdown of total  ADU memory u t i l i za t ion  by switch (Table
C—9). Subroutine ATA performs the agency traffic analysis ,

aggregating by the f i r s t  letter of the program designator code ,
and produces the formatted printed output  report shown in Appen-
dix B. Subroutine PRTATA Is called by ATA to print the final
summary table for the traffic analysis (Table C—b ). Subroutine

CHARGE computes the cost allocation to any charging point (trib-

utary ) using the cost allocation model outlined earlier. Argu-

ments to the procedure supply information on the volume of

traffic generated by the charging point and the parameters of

the cost allocation model Itself. Subroutine OUTPUT produces

the formatted printed output report of the results of the cost

allocation model (Table C—13) and Subroutine TAB prints out the

results by program designator code.

b. The Functional Subprograms. Subroutine PCT Is called

by Subrout ine  ATA to compute percentages of the agency total,
system to ta l  In that class , and the overa ll system total (Ta b le
C—b ). Integer Function MATCH performs an integer linear search
when called. Integer Function SPDCLS returns as its function

value the integer one , two , or three corresponding to the class

of speed to which the argument belongs. Real Function TOTAL

return s as its func tion va lue the sum of t he value s of its real
argumen t array and Integer Funct ion SUM returns as its funct ion
value the  sum of Its integer argument array. Subroutine CLEAR

is used to zero an area of memory .

c. The Output Routines. Subroutine SAMPLE computes and
p laces int o common b lock PCA an alphanumer ic representat ion of’
the numbers of days In the traffic sample. Subroutine TITLE

4 C—26
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prints the heading line on each page of printed output , sequen-
tially numbering all pages starting with Page 1. It also prints

the number of days in the sample using results supplied by Sub-

routine SAMPLE. Subroutine CENTER produces a line of printed

output in which the argument to the subroutine is printed in

the middle of the output page. Subrout ine PA GE is used to con-
trol pagination and spacing in the output reports.

1
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AUTOD IN USAGE AND BUDGET DATA

The following tables, assembled from similar tables

furn ished by DCA , are offered to provide perspective on the
cost allocation history of the AUTODIN system .
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Table D-3

D E F E N S E  C O M M U N I C A T I O N S  A G E N C Y
C O M M U N I C A T I O N S  S E R V I C E S  I N D U S T R I A L  F U N D

BUDGET ESTIMATES
A U T O D I N

A N A L Y S I S  OF R E V E N U E  FROM C O M M O N  U S E R
(By n u m b e r  subscribers , weigh ted units and thousands of dollars )

r FY 1974 - Actual  FY_j 175 — Actual  FY 1976 - Actual FY 1 910
Customer! 

- 
Subsc ri ber~ 14t. Subscriber~J W t.  ~~~j~~~ubscrthe~~i~~~ t Subsc ri bers

Service Offeri ng E/Y Avg I Units DollarS I E/Y Avg 
- 

Units Dollars E/Y Avg Units Dollars E/Y Avg
(Baud) - -

Mag Tape (2400/4800) - 39 35 i 10,190 3,821 - 42 42 - 1 3 ,392 4,861 43 43 7,177 3 ,840 43 43
Hi gh Speed (1200) 48 47 - 9,024 3,384 38 39 - 8,256 3 ,650 42 40 4,320 2,311 42 42
Intermediate (600) 46 49 I 7,056 2,646 - 45 40 6,048 2,375 46 46 4,968 2,658 46 46
Mediu m Speed (300) 34 34 3,264 1 ,224 35 40 3,840 1 ,205 32 34 1 ,224 655 30 30
Low Speed (150) - 49 50 - 2 ,400 900 4 1 44 2 ,112 939 28 35 1,260 674 28 28
TTY (75) 142 147 3’.528 1,319 126 130 3,120 l,294 106 116 4,]76 jJ~ 106 106

TOTAL 
______— 

358 362 35 462 13294 327 335 36 768 14 297 314 23 125 12 372~~~~ 295 295

Navy
Mag Tape (2400/4800) 8 8 2,422 901 9 9 2 ,736 1 ,213 7 8 1 ,344 7 19 7 7
Hi gh Speed (1200) 63 64 - 12 ,288 4,578 70 68 13,056 4,781 67 68 7,344 3,929 70 70
In termediate (600) 15 15 - 2,160 804 17 16 2,016 638 15 16 1 ,728 924 14 14
Med i um peed (300) 36 38 3,648 1 ,357 35 34 3,264 1 ,49 8 33 34 1 ,224 655 38 38
Low Speed (150) 51 53 2,544 946 45 47 2 ,400 1 ,330 43 43 1 ,521 814 40 40

______ 
195 2 1 1 5~~64 1 2884 181 183 4,561) 1 ,472 161 16 5 5,940 3,178 158 158

- TOTAL 368 389 28,126 10 ,470 357 357 28,032 10 ,924 326 334 19 ,101 10 ,219 
- - 

327 327
_ _ _ _ _ _ _ _  _____ —--+~~~~- . -~~~~~ - - - - - - -- - - - - - 

A ir Force I

Mag Tape (2400/4800) 
- 

39 38 10 ,682 4,753 37 38 11 ,232 3,506 35 35 5,796 3,101 40 40
High Speed (1200) 97 99 19 ,008 8,459 73 75 14 976 7,505 65 69 7 ,4 5 2 3,987 66 66
Intermed iate (600) 58 56 - 8,064 3,588 49 48 6,912 3,293 45 46 4,860 2,600 45 45
Medium Speed (300) 106 102 9,792 4 ,357 139 139 13, 3’~4 4,723 138 138 4,968 2,658 136 136
Low Speed (150) - 75 83 3,984 1 ,772 48 50 2,640 943 26 37 1 ,332 713 26 26
TTY (75)  133 144 - 3,456 1,544 128 130 3,240 1 ,158 106 114 4,213 2,25 3 11 7 117

TOTAL 508 522 - 54~9~6 - 

~~~47~ 4Th - 4~0 - 52,344 21 , 416 43~ 2~ ,6?1 16 ,31T 43O 4~O

Other DoD -

Mag Tape (2400/4800) I 22 20 6,353 2,408 24 24 7,728 3,398 24 24 4,032 2 ,157 27 27
High Speed (1200) 18 18 

- 
3,456 1 ,310 17 18 3,725 1 275 15 16 1,728 924 17 17

Intermediate (600) - 8 8 1 ,152 437 7 7 - 1 ,008 424 8 8 864 462 
- 

8 8
Medium Speed (300) 1 1 96 36 5 3 192 35 4 3 11 7 63 2 2
Low Speed (150) 6 6 288 109 7 7 - 336 122 8 8 288 154 7 7
TTY (75) 22 22 J_ 1 ,056 394 26 26 480 230 - 20 23 849 513 23 23

TOTAL 77 7 5 j  T2 ,401 ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Non—Do D -

Mag Tape (2400/4800) 0 0 - 0 0  0 0 i 0 0 0 0 0 0 0 0
High Speed (1200) - I I 

- 
192 76 2 2 I 390 144 - 2 2 216 109 1 1

Intermediate (600) ~ 3 I 362 143 2 4 448 213 2 3 324 163 2 2
Meditjn Speed (300) 2 1 86 34 3 3 240 107 1 2 - 72 37 3 3
Low Speed (150) - 4 4 142 56 2 4 183 71 - 4 4 144 74 5 5
TT Y - 52 52 I 1 ,139 448 44 48 I 608 154 L 42 42 1 ,~ 10 7 13 40 40

TOTAL - 
63 61 ‘ i ,9~T 7~T 53 TT TJ~~~ 

- - 1 ,V~i~ M 5T 
- h -- - - -  ~~~~ - - -

~~~~ 1 ALITODIN Revenue 1 1~
374 1 .409 [1 32.896 ~~~~_8 j 1~ 297 1,318 ~l 3 2 , 4S~? ~~~~~ ~1 ,168 1 ,222 80.1~91 43 ,277 1 ,187 1 .187

-The Increase in weighted units , over FY 1977 , is due to the inclusion of those weighted unit s associated with the off-base terl
back-side of Automated Message Processing Equipment (AMPE).
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FY 1910 Estimate FY 13’? Estimate -, ‘—3 e
- Subscribers ~it. ~~~~sc r ibers W t .  ~~~~~~~~~~~~~~~~~~~~~~~~~~

lia rs E/Y Avg 
I 

Units Dollars E /Y Avg Units Dollars E A~~ ~n~ts 3c ’~~’-s

3,840 43 43 1 ,785 932 48 45 7.544 4 ,5 . 5 51 5-5 1-7 ,658 5 ,35-
2. 31 1 42 4 2 1 ,134 59 2 55 4 9 5 .2 92 3, 133 85 97 9.~~3
2,658 46 46 1,242 648 45 45 4 ,~ 62 2,577 33 43 -5 .644 7,545
655 30 30 270 141 22 22 792 459 23 3 828 315
674 28 28 252 132 25 28 1,008 59 34 34 1 ,~~4 515

2~~34 - 
106 106 954 498 116 11 6 4,176 

~~~~~~ 
124 149 ~~35.5 ~~~~~

2,372 295 29~~ 5,637 2 ,943 - 
314 306 ~23,772 14,073 368 403 3 ,4S  16 ,355

719 7 7 294 153 12 10 1 ,580 995 12 12 2,015 1 ,218
3,929 70 70 1 ,890 987 71 71 7,668 4,540 67 70 7,560 3,819
924 14 14 378 197 15 13 1 ,404 831 15 15 1,620 515
655 38 38 342 179 39 39 1,404 83) 53 47 1.692 35-5
814 40 40 760 188 46 46 1 ,656 980 58 51 1 ,836 927

3,178 
- 

158 158 1,422 742 140 140 5,040 2 ,984 106 128 4,6O8 _~~~~~~~,
0,219 327 327 4 ,686 2 ,446 - 

323 319 18,852 11 ,161 311 323 19,332 9.763

3.101 40 40 1,680 877 47 41 6,888 4,078 48 45 8,064 4,072
3,987 66 66 1 ,782 930 66 66 7,128 4,220 70 70 7,560 3.818
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