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Ab Itro ct

~ ThI a study examines current Coast Guard message handling functions to (1) confirm the
need for the application of communications automation techniques to such operations and
(2) develop alte~’nat1ve approaches to accomplishing such automation. Jnformation collected
during surveys of four facilities is presented In detai l then extrapolated to establish system—
wide requirements. Several design options are described and evaluated for responsiveness
and operational, technical , and cost benefits. Three configurations of the recommended
alternative are proposed for installation in high , medium, and low volume Communications
Centers and a fourth , for Communication and Radio Stations.

The study identi fies several administrative actions which must be accomplished
preliminary to implementation of an automation program and , further , recommends a
detailed analysis of systemwlde operations to determine whether a major reconfiguration
of the record traffic portion of the Coast Guard Communication System, to include
consolidation of relay activity, would provide the basis for a more cost effective application
of communications automation techniques.
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SECTION 1 - INTRODUCTION

1.1 PURPOSE

The purpose of this study effort Is to analyze present Coast Guard message
handling operations , as conducted at major Communications Centers; to identi~r

those operations for which the application of communications automation technology
offers tangible benefits; and to examine alternative approaches toward achieving
these benefits. The overall objective is to develop a cost-effective system

architecture with sufficient flexibility to permit application to Communications
Centers with a broad range of requ irements. An equally Important objective
is to Identify the resource savings, particularly in the area of manpower
utilization , and operational benefits , such as enhanced responsiveness, which
can be achieved through and , thus, provide justification for automation.

1.2 STUDY APPROACH

1.2. 1 Contract Support

Consultant support in the conduct of thi s study was provided by Contract

DOT-CG—7 1522—A dated 8 August 1977.

1.2.2 Data Collection

A comprehensive study of this nature requires the collection and analysis of

a substantial volume of information. A portion of the background information

necessary to support this study was available in Commandant , U. S. Coast

• Guard (G-OTM) files. Such Information included the Coast Guard Telecommuni-
cations Manual (CG-233) and files of Landlines Communications Facilities (CG—403 1)

• and Communications Summary (CG-2614) Reports. It should be noted at this point

that a wide variance exists in the manner in which Coast Guard activities prepare
Landlines Communications Facilities Reports. in a nu mber of cases, it was

necessary to refer to Defense Commercial Communications Office (DECCO) and

National Communications System (NCS) printouts for additional data on Coast

1—1
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Guard circuits, it was also noted that numerous conflicts exist In Information

presented In CG-4031 reports and DECCO and NCS circuit listings.

In addition to access to information contained in Headquarters files, the
consultant was authorized visits to selected Coast Guard facilities. On—site

visits and surveys were conducted at the Third Coast Guard District Communi -

oations Center (6—9 September 1977); Fifth Coast Guard District Communications

Center (13-15 September 1977) ; Coast Guard Communications Station, Portsmouth

(19—21 September 1977); and the Headquarters Communications Center (12-17

October 1977) . At each of the facilities visited, personnel had obviously been

briefed on the purpose of this study. Personnel at each site were cooperative

and , most Importantly, made no attempts to disguise facility Inadequacies.

It can be assumed with a high confidence factor that the operations observed

during each vi sit are typical of day—to-day operations.

Despite the cooperative attitude noted at each facility , the collection of

required operationa l data, in genera l, and tra ffi c data , in particu lar, was

difficul t and extremely time consuming. It was anticipated that in-station pro-

cedures might differ slightly from site to site due primarily to equipment con-

fi guration variances. In actuality , however , In—station procedures and practices

vary markedly. Differences were observed In the sequence of events performed

during the flow of message traffi c through centers; the mann er In which logs and

records are maintained ; the annotating of messages with time of file (TOF) , time

of receipt (FOR) , and time of delivery (TOD); and the filing of traffic.

The development of valid traffi c data was further complicated by the fact that ,

within a specific facility, logs, records , and message servicing practices (i.e.

annotati ng TOF , TOR I TOD) diffe r by circuit. It is virtually impossible,

therefore, to determine, with any degree of accuracy, the speed of service now

being provided by the various COMMC ENs. The lack of such information , which

provides a basic measure of COMMC EN effectiveness, will make It extremely
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difficult to evaluate, fully , the operational benefits to be gained by automating, or

Improving by any other means, COMMC EN operations.

One feature common to all sites, however, was the complete absence of

useful stati stical data on message traffic. The one record available was the

traffi c counts on which preparation of the Communications Summary Report (CG-

2614) Is based. The manner in which these records are developed also differs

from facility to facility indicating that statistics developed by use of CG-2614

summaries may be of questionable validity. As a consequence of the absence of

useful data , the traffic counts required to develop relay patterns, distribution

by precedence and classification, and hourly loading were obtained by laborious,

message by message search through station files. It must be noted , therefore,

that this effort was limited , necessari ly, to analysis of traffic handled during the

immediately preceding 30-day perIod due to routine destruction of traffic more than

30 days old.

1.3 REPORT ORGAN]2ATION

This report is organized into eight sections, as follows:

Section 1 - Introduction

Section 2 — Summary of Significant Findings

Section 3 - Sum mary of Existing System and Operating Procedures

Section 4 - Summary of Requirements

Section 5 — Candidate Design Options

Section 6 — Operational and Technical Impacts

Section 7 — Costs versus Benefits

Section 8 - Recommended Solutions.
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SECTION 2 - SUMMARY OF SIGNIFICANT FZNDINGS

2.1 GEN ERA L

During the data collection and analysis phase of this study, primary emphasis

was placed on the identification of requirements and development of criteria which

would provide an acceptably reliable base for system design efforts. Concurrently,

efforts were made to Identify factors which might complicate , or make extremely

expensive, the automation of message handling functions. Requirements, criteria,

and complicating factors are discussed In detail in Sections 3 and 4. A brief

summary of the more significant findings in each area is presented below.

2.2 REQUIREM ENTS

Comparison of statistical data for calendar years 1970 and 1976 IndIcates

that the volume of discrete messages handled by Coast Guard Headquarters and

Area /District Communications Centers, and Communications Stations and Radio

St~ations increased, overall, by 12. 6 percent, which equates to an annual growth

rate of 2. 0 percent.

Total message handlings, which refl ect multiple handlings of Individual

messages, increased by a slightly higher ratio (15. 8 percent) Indicating that

relay activity, system—wide, may also have increased.

Based on data collected at operating sites, classifi ed traffi c constitutes no

more than one percent of the total traffic load. Sampling of messages in Head—

quarters COMMCEN files indicates a much higher (10 percent) proportion of

classifi ed traffic.

Peak hour loading at facilities surveyed ranged , for the busy hour , from 8.0

to 12.0 percent of the day ’s traffic; and for the busy foui’-hour period , from 28.5 to

36.0 percent. Of the four sites visited, peak loading was most severe at the

Headquarters COMMCEN and least at the COMMSTA Portsmouth.

2—1 
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Except for increased activity in Luu Enforcement areas, noted at the
Third and Fifth District COMMCEN s, and the assumption of additional broadcast
responsibilities by the COMMSTA Portsmouth, there appear to be no factors

which may cause an abnormal Increase In Coast Guard message volumes or
drastic changes to traffic patterns. With regard to Law Enforcement require-
ments, the installation of an interactive terminal to provide a more rapid inter—
face with the El Paso Intelligence Center (EPIC) Is being considered by both

Third and Fifth District Headquarters, Should this approach materialize,
Installation of the terrtllnal in Rescue Coordination Center (RCC) spaces rather
than the COMMCEN is suggested.

lr~ examining the functional flow of traffic through each site visited, it was
possible to identify those functIons which are the more time consuming and

• manpower demanding. These include the processing of originated messa~ es for
transmission, the reprocessing of traffic received via teletypewriter privat e line
(TWPL) for relay into AIJTODIN, and the in—routing or determination of required
distribution of received traffic. Where Installed, the optical scanner/message
header generator capability has eased only partially the workload involved in
preparing originated traffi c for transmission.

It was noted earlier that the collection of traffic data was difficult and time
consuming. Traffic data can provide , when properly collected and mani pulated ,
useful resource management InformatIon. Any automated system for COMMCEN
application s should be designed to produce, periodical ly or on demand , statistical
reports for management purposes.

2.? COM PLICATIN G FACTORS

While conducting on-site surveys and reviewing data availabl e in Headquarters
files , it became apparent that there are a number of areas which may warrant in-depth
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examination or, as a mini mum, administrative decisions either prior to or in

coordination with the development of plans to automate message handling functions.

Each area In which furthe r action Is suggested has a potential adverse Impact on
the complexity and , hence , the coat of an automated system.

First , all District COMMCENa operate a number of traffi c channels, including

AUTODIN , Group and other local loops, various links to other Agencies (I.e. ,

the National Weather Service), and commercial refile (T WX and TELE X) facilities.

A significant portion of the traffi c received over one circuit requires retransmission

over another. Thus, each facility for which automation Is contemplated serves two

primary pu rposes - as a message center and as a message switch. While di rect

comparison with the Navy Automation Program may not be completely accurate , early

cost studies for that program Indicate d that the cost of a NAVCOMPARS, which

automates both message center and message switching functions , was approximately

1. 8 times the cost of an LDMX, which automates the message center function. The

earlier study also indicated that a NAVCOMPARS required more than twice the

manning level for an LDMX terminal. This suggests that costs for automating

Coast G~ard message handling functions might be lessened considerably by consol-

idatlng relay and commercial refile functions. The detailed analysis which would

precede such a realignment of functions shou ld examine , among other things ,

Coast Guard use of AUTO DIN, the extensive network of leased lines which comprise

the Coast Guard Communications System, and the means of providing message

services to units below the Group level.

A second major factor influencing automation costs are the operating procedures

(disciplines) employed on terminated circuits. Each site visited is required to use

JANAP 128 procedures (AU TODIN) as well as procedures unique to SAR LANT

operations. Di fferent network protocols are employed on District ioops , National

Weather Service drops , and commercial refile facilities. Software costs In an

automated system Increase rapidly when numerous formats and format conversIons

require accommodation. The Navy solution to this problem was to standardize on

two formats (JANAP 128 and ACP 126).

2—
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Most messages delivered to the COMMC ENs vIsited are drafted on CG Form

2655 or , at the Headquarters, OCR Form CCHQ—5010. Traffi c is accepted , how-

ever , on various other forms , including the standard DOT message form used by

DOT offices served by the Headquarters COMMC EN and the preprinted forms

used by District offices for promulgation of opera tionally oriented messages

• such as safety warnings, weather, etc. Adoption and mandatory use of one

standardized form, such as DD Form 173, should be considered long before

implementation of an automation progra m.

Successful implementation of a program to automate the processing of out—

going and relay traffic will require strict adherence to the Plain Language Address

Designators (PLAD) contained In the U. S. Coast Guard Supplement to NTP3 . The

program to Implement the PLAD should be expedIted and monitored.

Perhaps the most difficult function to automate Is the interna l routing of traffic

at major headquarters. Automation of the subject index /look—up system now In use,

while not Impossible, would be prohibitively expensive. Adoption of a system such

as the Standard Subject Identification Code (SSIC) used by the Navy would provide a

more reali stic base for automation. -

2.4 CONCLU SIONS

Thi s study concludes that present message handling operations, as conducted

in Coast Guard Communication Centers, Communication Stations, and Radio

Stations can be improved significantly by Installation of an automated system

utilizing a small general purpose digita l processor with appropriate peripheral

equIpment. Such a system will provide an excellent growth capability, Improved

speed of service, and essentially error free message service. By eliminating

virtually all manual functions in large centers and substantially reducing the

manual workload in others, automation will, potentially, reduce the total man-

power requirements of Headquarters and District COMMCENs by up to 48 billets.
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Workload reductions achievable at COMMSTAa and RADSTAs will eliminate the

collateral functions now b~ ng performed by radio operators.

Thi s study also suggests that a detailed analysis of the Coast Guard

Communication System might be a desirable prelude to embarking on a COMMC EN/
COM MSTA /RADSTA automation program. No on-going studies, for example,
attempt to measure System responsiveness to the broad command and control re-

quirements of the Coast Guard. There Is a possibility, which Is considered worthy

of investigation, that a more responsive System could be realized by an extensive

reconfiguration of e~dsting landline circuitry and consolidating all relay activity

int o a small number of selected facilities.

2-5



-- 

~::—r-~ — 
:~~~~~~~~~~~~~~~~ ‘~~~ ~~~~

— - - 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~

SECTION 3- SUMMARY OF EXISTING SYSTEM AND
OPE RATING PROCEDURES

3.1 PURPOSE

• The purpose of thi s section Is to describe the existing Coast Guard message

Processing and Distribution System (M PDS) in sufficient detai l to establish a

reference base line for system analysis, future projections, and development of

system improvement options. This description is presented in detail for those

stations and centers visited and surveyed by the contractor teams, and In general

terms for the remainder of the system. The general summary is derived from

data available at the Headquarters, U. S. Coast Guard; from intervi ews with

headquarters personnel, and extrapolations of known data . Detailed descriptions

of the stations and centers surveyed are contained In Appendices as follows:

A. Communication Center Third District

B. Communication Center Fifth DistrIct

C. Communication Station Portsmouth

D. Communication Center Coast Guard Headquarters

Data collection efforts In all cases were concentrated in the areas of

services provided; current and historical traffi c data; current methods, doctrine

and procedures employed; manning; equlpment and physIcal and functional

arrangements of e~dst1ng facilIties.

3.2 SYSTEM DEFINITION

This study is concerned with Internal message center operations and with the

total effort Involved in the handling and processing of record message traffic

addressed to, handled by, or emanating from the major communication centers

and stations serving the U.S. Coast Guard . While there are some significant

differences between the system nodes as they reside In the several headquarters

3— 1
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and stations, the physical and functional characteristics are similar and can be

described In a generic sense. Two significant differences between nodes are the

number and type of input/outputs and the volume of traffic handled. In general,

the similarities are: the external interfaces, internal procedures and time and

cost parameters.

3. 2 .1 Nodal Relationships

The nodal communication stations and centers addressed in this study are

those Identifi ed as having the heaviest traffic loads , and thus having the greatest

potential for Improv ed efficiency by automation. Figure 3—1 presents a schematIc

display of the major and minor nodes and the teletypewriter system connectivity

between these nodes. The Coast Gua rd Headquarters , the 10 major Coinmunication/

Radio Stations , and the 12 District Headquarters Communication Centers are con-

sidered candidates for automation in this study. Each of these 23 center~; constitutes

a discrete system within the terms of the definition applied herein. While some of

the subordinate nodes have a sign if icant record message throughput , they are not

addressed directly in this study .

3.2. 2 Connectivity

The major nodal stations are connected with each other, with their subordinate

and supporting activities , and with various common user systems by a variety of

landline circuitry. Thi s connectivity Includes:

a. Dedicated , point-to—point or netted circuits , owned (or leased) by the

Coast Guard and on which the message format, protocols , disciplines and other

characteristics are controlled by the Coast Guard . (Group Loops - SAR LANT -
SARPAC). -

b. Government owned common user networks to which the Coast Guard

Is a subscriber , and In which the message formats, protocols and other circuit

characteristics are dictated by the system manager. (AUTODIN-NAVCOMPARS) .

3—2
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c. Common User public utility systems in which the Coast Guard Is a

paying subscriber, and in which the formats, protocols, etc., are dictated by the
utility. (TWX-TELEX - Marine Radio) .

d. Special purpose, dedicated , point to point or netted circuits provided by

government agencies In which the Coast Guard is a participant for the purpose of

Inputting or exchanging special mission information. The message formats,

protocols and other circuit characteristics are generally dictated by the sponsoring

agency, but may or may not be negotiable. (Weather Bureau - FAA).

3.2.3 System Interfaces

Each of the nodal systems has clearly definable boundaries within which

the message handlIng and processing functi ons reside. With regard to the

existing system within a representative node , these interfaces are defined as

follows:

a. Inputs

(1) A paper copy of an outgoIng message in approved format presented

to the message center for processing and transmission.

(2) An Incoming electrical signal having characteristics compatible

with the terminal equipment resident in the center.

b. Outputs

(1) A paper copy of a received message in proper format available to

the intended local reader.

(2) An outgoing electrical signal having characteristics compatible

with the transmission network and distant terminal equipment.

(3) Unclaseifled resIdue from shredded cr pulped classified paper
copies , tapes , etc.

(4) Management reports of traffic volume, or other significant system

characteristics.

3—4
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3.3 PHYSICAL DESCRIPTION

This study Is concerned with the message center operations and total
handling of message traffic received by and sent from the major nodal systems
of the Coast Guard. With few exceptions , the efforts associated with the message
handling process are manual and include such functions as logging, formatting,
preparation for transmission/editing, di stribution, filing, and dIsposItion.
These functi ons can best be described as Message Processing and Distribution
functions, and the system within which these functions are performed Is Identified
as the Message Processing and Distribution System (MPDS). This system includes
personnel , equipment , facilities and procedures. Each of these Is further defined.

a. Personnel — MPDS personnel are those persons who devote all or a
sIgnificant portion of their activities to MPDS functi ons. The writer , reader , and
release authority are not Included in this category, although some non—co~nmuni-
cation clerical personnel may be.

b. Equipment - MPDS equipment Is thai which Is designed for and devoted
exclusively to the MPDS functions. Included In this category are teletypewriter
terminal equipment, OCR/CRT devices, and other equipments devoted to conversion
of page copy to electrical form and vice versa. Also Included are any transmitting
and receiving equipments used for the local distribution or reception of message
traffic which are not electrically connected to an external communications network.

c. Facilities — MPDS facilities are those Item s of equipm ent and infra-
structure which are devoted entirely or in part to the MPDS. Included in this
category are:

Reproduction Equipment

Office files and furnishings

Building space and utilities

Typewriters and office machines

Destruct ton devices
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d. Procedures — MPD S procedures are contained In various doctrina l

publications, directives, staff instructions, and SOPs used by MPDS personnel

and those person s outside the M PDS who must Interface with the system.

As was previously stated , the characteri stics of the major nodal systems

are similar , with the differences being primarily In magnitude. It Is then considered

suitable to address thi s physical description In generic terms, with significant

differences addressed by exception or by reference to the detailed description of

typical systems In the appropriate appendix. The system Is considered from the

standpoint of the equipment and physical layout , number and duties of personnel ,

and operational procedures used.

3. 3.1 Equipment and Facilities

The appendices to this report provide detailed listings of communications

dedicated equipment , supporting equipment and facility arrangements for the four

nodal stations surveyed. These stations are considered typical of those serving

similar headquarters and the equipment mix and arrangements are comparable.

3.3.1. 1 CommunIcation Equipmen t

Currently installed communication equipment of interest in this study consists

largely of Teletype Corporation Model 28 teletypewrlters In various configurati ons.

The few exceptions are the Model 37 equipment installed at the more modern

communication stations, and the commercial type Models 32 and 33 machines

terminating TELEX and TWX circuits , respectively.

The Model 28 equipment appears in Automatic Send/Receive with Keyboard

and Tape Punch (ASH) , Keyboard Send Receivc (KSR)I Page Printer (RO) , and Tape

Transmitter Diatri buter (TD) configurations. The Model 32 appears In ASR

confi gurations only. The Model 28 equipment s operate at 75 baud (100 wpm) high

level , except for those dedicated to cryptographically covered circuits. Model

32 equipment on TWX also operates at 100 wpm while TELE X operates at 60 wpm.
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On-line cryptographic equipments include KG-13, KW-26 and KW—7. Off—line

crypto Is also available In some centers, although the number of centers so equipped

is decreasing.

At the present time only one center (Headquarters) is equipped with an optical

scanner for processing of outgoIng messages, although most other centers are scheduled

to be so equipped. Likewise only a limited number of centers have Message Header

Generators (MHG). There are plans to produce MHG for most other centers.

3.3.1.2 Supporting Equipment

Non-communication support equipment Includes such thIngs as reproduction

machines, files and fu rniture, typewriters and other office machines, and destruction

devices. While there are some significant variations, the centers surveyed had

comparable equipment and it must be assumed that other centers are similarly

equipped.

R eproducti on Is accomplished by electro—optical devices such as IBM—2 ,

IBM-3, XEROX 3600 or SCM. These equipments are generally leased and would

be retained in any anticipated automated system for copying for Internal distribution.

Moat fu rnIshings, such as files , desks , tables , etc. are of standard GSA

cata logue configurations and , with some reduction In quantity , will serve the

same functions In an automated center.

Typewriters and other office machines such as time stamps are In use In

all centers and are of common or standard types. In some conceivable automation

options these devices might be dispensed with , although manual fall-back operations

may require retention on a case—by—case basIs.

In most cases, the device used for destructi on of classified residue Is a large

commercial capacity shredder or pulverizer. While an automated system will

produce considerably less paper waste, these devices will still be required. A

reduced capacity might be acceptable.
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3.3.1 • 3 FacilitIes and Arrangements

Wi th few exceptions , the communicati on center facility Is located within a

Coast Guard owned or leased building, In space dedicated to the MPDS functions.

Utilities such as heat , light , air conditioning and technical power are furnished

as part of the tota l support of the building or base. Special power conditioning

is provided, as are signal connections for external communicatIon circui ts. The

facilities are constructed so as to satisfy appropriate security requirements,

Inc luding tempest and physical access.

Although the physical arrangements may have originally been laid out

to provide the most efficient time/motion and space configuration , changes In

equipment or physical dimensions of the spaces have resulted , In some cases,

in what are now less than optimum arrangements. Most faci lities are now under—

• 
going or have planned major rearrangements or total relocations In order to

accommodate already commI tted major equipment acquisitions. Most prominent

of these are the planned Installation of Mode I AUTODIN and Optical Scanning

equipment. The Mode I system requires more space and power than the existing

Mode V.

With these noted exceptions, and In the absence of detailed site studIes of

all facilities, It must be assumed tha t the most likely options available for

automation could be accommodated within exIsting spaces with mInimum modIfication.

It is anticipated that the total equipment requirement will be reduced at any given

facility, and that a more effi cient arrangement of remaining equipment can be

accomplished concurrently. 
-

I -
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3.3.2 Personnel

3.3.2.1 MannIng

The personnel allowances for Coast Guard message centers have been
extracted from the CG-3614 reports submitted by each center for calendar year
1976. The allowances for each center are displayed in Table 3—1.

Since Headquarters and District personnel must perform certaIn staff and
administrative functions, no more than 80 percent are normally dedicated to mes-
sage handling functions. At the Communication/Radio station, the majority of
personnel are employed In operating radio equipment and circuits , and only
collaterally handle message traffic within the station. For example, at the
Communication Station, Portsmouth, only three members of a 12-man watch
were dedicated to In-station or relay functi ons.

Typically the personnel allowance Is made up of day workers and watch
standers. Watches vary fr om 8 to 12 hours, and the size of the regular watch
varies from 2 to 5. (Note the exception at the COMMSTAs.) One- to three—day
workers may be assigned to handle traffi c checking, filing, classified material
control , or peak load traffic , as well as supervisory functions.

Operating personnel are assigned by the supervi sor to duties or operating
positions in accordance with experience and work load demands, Operator i are
rotated to various positions and duties for training. Typical position description.
(depending on station and traffic load) Include: AUTODIN Operator , Send Operator,
Receive Operator , Loop/SA R LANT Operator , Run-off and Distribution, Utility
man. Not all such positions exist In all centers although most of the functi ons
are performed.

3.3.2. 2 TraIning

Although no formal technical training programs are In effect at any of the
stations surveyed , all have an effective informal and on—the—job (0.11’) program.
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TABLE 3-1. PERSONNEL ALLOWANCES (1976 )

STATION OR 
- _ _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _ _

CENTER E-9 E-8 E-7 E-6 E-5 E-t TOTA L

HEADQUARTERS 1 2 4 12 19

1st DIstrict 1 1 4 4 4 14

2nd DistrIct 1 1 — 4 5 11

3rd DIstrict 1 1 4 8 8 22

5th District 1 1 4 4 4 14

7th District 1 1 4 4 5 15

8th DistrIct 1 1 4 4 4 14

9th District 1 1 1 4 5 12

11th District 1. 1 2 4 4 12
12th DistrIct 1 1 4 3 8 17

13th DIstrict 1 1 1 4 5 12

14th District 1 1 4 4 4 14

17th DistrIct 1 1 4 4 4 2 16

TOTAL 12 14 40 63 60 2 192

ADA K 1 1 2 3 7

SAN JUAN 1 4 4 4 5 18

NEW OR L EANS 1 4 5 8 9 27

BARROW 1 1 V

MIAMI 1 4 5 8 11 29

SAN FRAN 1 4 9 9 22 45

BOSTON 1 4 9 9 17 40

PTSMTH 1 4 8 9 23 45

t HONOLULU 1 4 5 9 14 33

KODIAK 
_____ 

1. 4 11 11 18 45
TOTAL 3 5 34 57 69 122 290
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It was estimated that from 3 to 6 months is required to qualify a new operator

for duties In all operating posttions. A senior petty officer requires 1 to 4 months

to qualify as a supervisor. All personnel are required to be graduates of Radioman

“A” school before assignment.

3.3.2. 3 Administrative Work Load

While Communication Center per sonnel are not normally assigned outside
duties , some Interna l administrative work Is required that detracts from the
overall effectiveness of the manning allowance. All personnel have certain duties

not directly related to normal message processing. A lthough these duties Impact
on required manning to some extent, it Is anticipated that most will be required In
an automated system. Such duties include: equipment preventive maintenance,

cleaning operating spaces, di spositi on of classified waste, and training. Table
3—2 illustrates the magnitude of the effort expended on administrative duties
in each center.

3.3,3 Procedures

The Communication Centers in the Coast Guard system operate In accordance
with the following doctri nal and procedural publications. This list is not all
inclusive, but provides some insight into the complexity of the system operations.

a. Coast Guard Telecommunications Manual (CG—233)

This publication sets forth requirements for administration of the system;

management of facilities; operational communications procedures and radio
frequencies.

- 

- 

b. Naval Telecommunications Procedures (NTP)

(1) NTP 2. Navy Satellite Operations Section IIB Navy Gapfiller SOP.

(2) NTP 3. Telecommunications Users Manual

(3) NTP 4. Fleet Communications

_ _ _ _ _ _ _ _ _ _  J
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TABLE 3-2. WEEKLY ADMINISTRATIVE WORKLOAD (MANHOURS )

COM MU NICATION 
- 

CLASS. COMTAC 
- 

OTHER TOTAL
CENTERS MATERIAL

_______________ CONTROL 
— 

_ _ _ _ _ _

HEA DQUARTER S 80 20 40 150
1st DIstrict 20 14 24 58

• 2nd DistrIct 20 10 20 50
3rd District 40 10 40 90
5th DIstrict 35 15 40 90
7th District 20 15 110 145
8th District 20 20 80 160
9th DistrI ct 12 13 40 65

11th DistrIct 16 8 40 64
12th Dt~ trict 30 24 110 164
13th DistrI ct 40 15 5 60
14th DIstri ct 95 18 113
17th DIstrict 25 5 10 40

AVERAGE 35 14 44 96

COMMUNICATION CLASS. COMTAC OTHER TOTA L
RADIO/STATIONS MA TERIAL

- 
CONTROL 

_ _ _ _ _ _ _ _ _  ______  _ _ _ _ _ _ _ _

MiamI 5 10 66 81
San Francisco 4 4 36 44
Boston 6 12 8 26
Portsmouth 4 3 20 27
Honolulu 5 12 12 29
KodIak 8 20 20 48
Adak 46 46
San Tuan 5 15 90 120
New Orle ns 2 6 48 56 •

Barrow 2 2 40 44

AVERAGE 4.1 8.4 38.6 52.1 
-
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c. ACP 121 - Communication Instructions - General

d. ACP 124 -, Radiotelegraph Procedure.

e. ACP 125 - Radiotelephone Procedure.

f. ACP 126 — Teletypewriter Procedure.

g. JANAP 128 - AUTODIN Procedure.

h. CG-261-Preparation and Handling of messages at Headquarters.

1. Local equivalent of CG-261 at other centers.

j. Local SOPs.

k. Operating procedures Issued by the controlling agencies of special
purpose circuits terminating In Coast Gua rd centers.

3 ,4 DESCRIPTION OF NODA L FUNCTIONS

The Message Processing and Di stribution System presently in existence is

designated as the “Baseline” for thi s analysis. The representative nodal center

described above is intended to serve as a termina l providing message transmission,

reception , processing and distribution functi ons for one or more operational/admin-

Istrati ve headquarters; or as a relay, providing reception and retransmission of

messages not addressed to the nodal center itself . In many cases the functions are

combined and messages are handled that require relay over one or more circuits

as well as processing for interna l distribution. For purposes of thi s description

the operational functions are grouped in four general categories: those associated

with incoming traffic , those associated with outgoIng traffi c, relay operations and

common functions. The sequence of operations performed in a representative nodal

system Is shown In the block diagra m In FIgure 3—2. ThI s diagram presents the

basi c functions In terms of key operations common to all or most of the nodes , and

identi fies nodal system interfaces.

I 
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3.4.1 Incoming Sequence

3.4.1.1 Reception and Translation

The point of entry of an incoming message into the nodal system is that

point where the message intelligence In electrical form enters a device design ed

to translate the intelligence into a form useable by the noda l system. Thi s device

may be a teletypewriter , page printer , paper tape punch , facsimile, radio receiver ,

or tone converter . The translation function may be performed by a device alone or

by a human operator interpreting the signals produced by the device. The output

may be a paper copy of a message, a punched paper tape or both.

In conjunction with the reception and translation functi on , there may be an

acknowledgement of the receipt of the message transmitted back to the sending

station. This ackn owledgement may be generated and transmitted automat 1c~lly by

the receiving device, or may require human operator action.

3.4. 1.2 Inspection

The next successive functi on to be performed is an inspection of the message.

This Inspection encompasses the entire message; heading, text and ending. The

precedence and classification are noted and a check may be made to determine If the

message was previously received . The inspection Includes the veri fication that the

message Is addressed to the station or to another addressee for which the station

must protect delivery. it may also includ e a cursory examination of the text to

verify completeness and general readability. The previously discussed acknowledge-

ment of receipt may be delayed pending the result of this inspection and notation may

he made on the message attesting to the Inspecti on .

3.4. 1.3 Logging

This term is used to describe several related functions. It includes a recordIng

of the time of receipt of the message in relation to the circuit and a specifi c identi-

ficati on of the message, usually by date time group (DTG). it may Include a more

3—15

—~~ — ——-—-V.- ~.. - .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~



r i~:-~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~, —V~~~—-VV--.——.-—- -

detailed record for messages requiring relay, including the originator; a listing of
protected addressees; and a listing of the circuits over which it must be sent . Re-

lated to the logging function and concurrently performed is the notation on the mes-

sage of such information as the time of receipt (TOR) , circuit designation, operator

identity and/or operator position. These items of information may be recorded

manually by an operator , on a typewriter or teletypewriter, with time stamps or

other mechanical devices or a combination of several means. These logging func-

tions may be performed by a single person in one log or by several operators in

more than one location and format.

3.4.1.4 Routing

The routing function , as pertains to incoming messages, supports two different

objectives. First , to determine the need for , and method of effecting relay of the

message to other stations, commands, or activities not served directly by paper

copy distribution; and second , to determine the need for , and extent of i. -~ erna 1

reproduction and distribution of copies. Thi s function may result in additional log

entries as previously described , and may thus be performed concurrently with the

inspection and logging functions. The routing function normally requires notations

to be made on a paper original of the message indicating circuits on which the me8 -

sage must be sent, and/or the number of copies and recipients of internal distribution.

The application of these and other nota tion s may be expedited by the use of rubber

stamps. The determination of interna l distribution is assisted in most cases by the

use of a routing guide , keyed to the message subject matter. The routing function

may also include the determination and notation of a selected staff section or office

that Is responsible for taldng action on certain messages, including preparation of a

reply, if appropriate . The requirement for notification of the action office of the

receipt of high precedence traffi c, and the segregation of traffic by precedence for

sequential handling , are also considered part of the routing function.

3—16
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3.4.2 Outgoing Sequence

The point at which an outgoing message enters the system is that point where

It is transferred from the custody or control of the drafter (or his agent) Into the

custody or control of the nodal message processing system. It Is considered to have

passed into the system when it is delivered to the message/communication center

by hand or mechanical device (conveyer or pneumatic tube) , or when picked up from

the drafter by a system messenger. The drafter may require a receipt or the return

of an annotated copy as evidence of delivery of the message to the message center.

3. 4. 2. 1 Inspection

The first function to be performed after an outgoing message enters tb.V - s~ stem

is a rather detailed Inspecti on . The message is normally presented to the system

as a typewritten paper origina l In ~rne of several formats. The Inspecti on is performed

In order to verify any or all of the following:

a. An acceptable format has been used.

b. The message has been properly released. (Verification of the releasing

signature is not normally required. )

c . The production quality of the original Is such tha t It Is usoable by the per-
son or device (OC R) that must read (interpret) the message.

d . That references have been properly identifi ed and annotated or a ttached .
e. Classification and precedence desi gnations have been noted.

1. I’~terna l distribution information has been provided.

If the inspection produces a negative response to any of these descri ptors , the
message may be returned to the dra fter; the drafter may be queried for correcting
information; or the Inspector may make minor corrections ba sed on available infor-
mation , knowledge and experi ence. When the message is fully acceptable under

system standards , It s recei pt Is acknowledged to the dra fter (if required) , and
processing for transmissi on can begin.
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3.4. 2 .2 Logging

The logging functions as applied to outgoing messages are similar to those for
incoming messages in tha t they are intended to provide a record of the progress of
a message as It passes through the system. !.~~~-i ng of outgoing messages normally
includes only the recording of the time of file (l oF’) in the message center. In the
case of classifi ed messages, the originating offh ’, classifi cation and other data may
also be recorded. As a part of the logging functiur i , the TOF may be time—stamped
or handwritten on the original message and thi s may be the only recording of the TOF.
The TOF usually becomes the date—time—group (DTG) of the message; although when
several messages are delivered to the center at the same time , sequential times are
assigned as DTG.

3.4. 2 .3 Routing

The routing of outgoIng messages may , i n some cases , support two different
objectives. First , a determination of the Internal distribution of copies - or “Back
Routing” — may be required if the drafter has not indicated that I nformation on his
original; and second , the determi nation and designation of the proper “Out-Routing”
to the external addressees.

In Out—Routing, several action s may be required:

a. Designation of the circui t or circuits over which the message must be sent.

b. Lo3k—up and recording on the message forms of the routing indicators to

be used.

c. Look—up and recording on the message form of the code numbers associated

with the routing functions of a Message Header Generator.

d. Maki ng the message form available to the proper operator or operating

position for further processing.

3-1 R
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These functions are abbreviated in many cases when the operating personnel

can remember commonly used routing indicators or codes and the “look up” action

is not required; or when the router is also the circuit opera tor.

3.4. 2. 4 Preparation for Transmission

This is a f uncti on that may Include a number of sub-functions depending on the

equipment available in the center and the types of circuits terminating. Basically

stated it is the function of conversion of the original paper page copy of the message

— 

into a for m suitable for input to the transmission equi pment.

In most cases, the primary acti on Included is the production of a punched

paper tape of the message acceptable to teletypewriter tape reading equipment. Thi s

tape may be produced entirely manually by keyboard operation , or with varying

degrees of automation if Optical Character Reader (OCR) or Message Header Genera-

tor (MHG) equipment is available. Depending on the circuit mode to be used for

transmission , a complete AUTOD IN heading may be required; but in most other

cases a tape with the plain language heading and text will be sufficient.

In exceptional cases, no preparation will be required . Messages to be trans-

mItted by facsi mile are transmitted as received in paper copy form , and except for

scheduled broadcasts , voice and CW, are read directly from the paper original by an

operator . Broadcast messages are discussed under Relay Functions.

3. 4.2. 5 Translation and Transmissi on

This function encompasses all those activities required to translate the message

from paper copy or punched tape into an electrical signal compatible with the circuit

or network, and the ini tiation of the transmission into the externa l network. The

translation may be accomplished by a teletypewriter tape transmitter distributor

(TI)) or manual keyboard , or a combination of both; by an operator reading the text
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into a microphone or operating a CW key; or by a facsimile scanner/transmItter.

Some messages will require multiple transmissIons and thus may require translations

by more than one device or technique.

3.4. 2 .6 Logging

As it pertains to the originated outgoing message, this post-transmission logging

function Is primarily intended to record the time of transmission of the message from

the nodal system into the connecting network. Thi s recording may be acoomplished

automatically by the transmitting terminal equipment (AUTODIN), manually with a

teletypewriter keyboard, or with a time stamp. In addition to thi s notation made on
the “as sent” copy, the time of transmission (delivery) may also be noted on a separate
log form for each circuit , and again on a central log maintained by a supervisor. In

the case of radio transmissions, the operator also notes the circuit , TOD, frequency
and operator identification on the message form . On some circuits, the d~ slant sta-

tion may acknowledge receipt of the message by transmission of a time “~~ receipt

(TOR) . This also becomes a matter of record and is considered part of the logging

function.

After the completion of all logging actions , the flow proceeds to the Common

Function Sequence. (Para 3. 4. 4).

3.4.3 Relay Sequence

A message received electrically in the nodal system that requires ret rans-

mission on one or more other external links is considered a relay, whether or not It
also requires internal distribution. The routing function of the incoming sequence

Is the point at which the relay decision is made. If relay is required , the message
moves to the relay sequence which includes preparation , transLation/transmIssIon
and logging functions.
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3.4. 3.1 PreparatIon for Transmission

The extent of preparation required for a relay message will depend on the mode

or format In which it Is received and the circuit or format required for transmission.

The message form available at the input to this function may be a teletypewriter

hard copy and paper tape or a typewritten original as copied by a manual Volce/CW

operator . The tape produced in the receive translation function may or may not be

reuseabie, depending on the quality of the circuit and on the relay mode to be used.

In many cases then , the preparation for transmission may require manual prep-

aration of a complete new tape including AUTODIN heading, preparation of a heading

tape only for use with a received text tape, or no preparation at all.

In exceptional cases, such as relays to broadcast , and the compiling of certain

formatted messages, special preparation is required. Thi s may involve preparation

of consolidated broadcast paper tape, voice tape recordings , and preparation or

splicing of paper tape.

Messages requiring multiple transmissions may require preparation in more

than one format.

3.4.3. 2 Translation and Transmission

This function for relayed messages Is the same as for originated outgoing

traffic. The only unique requirement is that multiple translations and transmissions

may be required using different procedures and devices.

3 . 4 .3 . 3 Logging

The logging requirement for a relayed message Is also generally the same as

for originat ed traffic. The same logging and recording of data takes place regarding

the circuit logs and operator notations. In addition , a special continuity log may be
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maintained to verify and record the accompli shment of all deliveries as identified and

recorded in the routing and logging functions of the incoming sequence.

After the completion of all relays and logging functions , the message flow pro-

ceeds to the common functions sequence. There are two variations to this flow. If

the message must be internally di stributed as well as relayed, it proceeds to the

reproduction function. If It has been relayed only , It by—passes the internal distri—

button functions and proceeds to the review function of the common sequence.

3.4.4 Common Functions

3.4.4.1 Reproduction

If the routing requires local distribution of copies, the functional flow ieads to

the reproduction function. Copies of the message are produced in accordance with

the decisioas made as a part of the routing function. Any of several types of optical—

electro—mechanical devices may be used that output black—on—white paper t opies of

either teletypewriter or typewritten paper originals. Prior to production of copies ,

the classification may be stamped on the original , and after production , an “ACTION ”

copy may be designated , if required . If the message also requires relay , t~ ~ rcprc --

duction function is normally delayed until all relays have been accompli shed .

3.4.4.2 DIstribution

After the copies are producad , they must be made available to the Intended
readers in the appropriate staff or supported organization . In some cases , this

distribution function may consist of sorting and storing copies pending pickup by
a staff personnel; while in others it may include scheduled or unscheduled hand
deli very to the staff offices. The readers may be alerted to the availability of high
precedence messages or delive ry may be made expeditiously by messenger. Special
accountability requirements exist for controlling distribution of copies of classified
messages. This function also may Include the pre fe rential advance delivery of
information copies of all messages to selected offices , such as the Rescue

Coordination Center. This advance delivery may be accomplished by hand ,

mechanical conveyer or pneumatic tube.
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3.4.4.3 RevIew

After all internal processing has been accomplished there is a need in a nianual

system for a quality control and verification procedure. In this function , a review is

made of each message to verify that delivery has been accomplished to all addressees,

that internal distribution has been made In accordance with the drafters instructions

or the subject routing guide , and that prope r notations have been made on the message

form. In most cases, the paper tapes of the message will have been discarded befor .

beginning the review function. The Input will normally be an original “as drafted” or

“ as received” copy of the message and a complete set of all “as sent” copies for each

transmission. The review will normally result In a fi nal notation being made on the

original message and may require a final entry in a master log. This review or

traffi c check Is normally made by a senior member of the watch and may be duplicated

by a senior member of a following watch.

3.4. 4. 4 FIling

After processing and review , the messages are filed in the communication center

fi le in date time group order by hou r and day . Doctrine requires retention for 30 days.

Classified and unclassified messages are normally intermingled if stowage security - 
-

allows, although in some cases they may be segregated. Certain other messages may

be filed separately for convenience (such as Weather Observations or AIvIVER ) , while

General Messages are filed separately as required by regulation. Oldest files are

normally disposed of on a daily basis afte r the 30 day holding period.

Completed radio logs, circuit logs and special supervisor logs are filed sep-

arately In paper form on a daily basis and are normally retained for six months.

3.4. 4. 5 DestructIon

Paper copies of messages after 30 day s, obsolete or cancelled general messages,

logs , tapes and other residue of communication center operation must be di sposed of

properly on a daily basIs. In most cases, all trash and waste material in the center

is treated as classified and disposed of accordingly. This material may be destroyed
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or rendered unclassified by shredding, pulping or burning. This Is accomplished by
regular watch stander personnel on a scheduled or casual basis. The equipment used
to accomplish this destruction is normally shared with other users and Is not considered
part of the Message Processing System. The disposal of the residue is likewise out-
side the system and considered an administrative support function.

3.4.4. 6 Data Management

Data management is the function of recording and management of statistical
data pertaining to the operation of the nodal message handling system and the
message traffic handled. Periodic and special purpose reports are produced con-
taining traffic and circuit statistics.

3.5 TRAFFIC

3.5.1 General

System traffi c data has been compiled from stati stical reports submitted by
District and Communi cation/Radio Stations, and from observations and on—site tabu-
lations of samples taken at selected stations, An analysis of these data provides a
summary of system traffic volume by station in terms of circuit mode and functiona l
traffi c category , as well as growth and distribution pattern.

In interpreting the gross traffic figures in this section, two significant charac-
teristics of the system and traffic reporting procedures must be considered, First,
In the comparison of messages by functional category with the total count of messages
handled, it should be noted that the same message, reported once by functional cate—
gory, may be counted several times under the circuit mode totals by virtue of multi-
ple circuit transmissions or relays. Second , the system totals, as tabulated , provide
significant insight Into the total number of messages handled, but should not be used
as a measure of total throughput or instantaneous system loading. An undetermined
count of messages must be assumed to be addressed from one node to one, several,
or all other nodes and will thus be counted at least once by all reporting nodes
through which It passes. Any effort to determine true system loading or total
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through-put would require a detailed traffi c study and development of a dynamic

system model.

3.5. 2 Gross Volume

Table 3-3 provides a summary of traffic volume by functional category and

circuit mode for ten Communication/Radio Stations for calendar year 1976. Table

3—4 tabulates the same data for the 12 Districts and Headquarters. The extreme

right column on each table provides a comparison of messages to times handled .

This figure gives a general indication of the magnitude of the relay function at each

station.

3. 5.3 TraffIc Growth

Table 3-5 provIdes a summary of the growth in traffic volume in the seven-year

period from 1970 to 1976. The table presents the growth for the Headquarters and

Districts as well as for the Communication/Radio Station and Illustrates the growth

for messages by category, number of messages handled and the number of multiple

handlings or relays. The column headed “MSG3 RELAYED ” is not a true count of

multiple handlings but represents the difference between the count of discrete mes-

sages and the number of messages by circuit category. As such, it is useful only as

an indication of the order of magnitude of the growth of multiple handling in the system

as a whole.

3.5. 4 Message Length

Based en tl~ AUTOD IN Tributary Station reports over a 3-year peri od,

the Coast Guard Headquarters Comm Center traffi c into and received from AUTODThI

averaged 217 groups (13. 6 line blocks) and 314 groups (19. 6 line blocks) respectively.

When compared with reports at the Comm Centers at 3rd and 5th Districts , these

averages were somewhat high as might be expected at the higher headquarters.

However, unless a detailed study of actua l message length Is to be undertaken , the

adoption of a 20—line block average for all traffic appears to be a reasonable base

for computation of throughput requirements. This excess capacity should be sufficient

to accommodate growth or unpredictable traffic surges.
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3.5.5 Classified Traffic

The amount of classified traffic handled In the system is quite low, with less

than one percent at the Districts and understandably higher (about 9 percent) at the

Headquarters . Nearly all classified traffic is handled by on-line means with the ex-

ception primarily of messages to and from smaller vessels that are not on—line equipped.

Although statistical data was not available, information provided indicates that the

amount of off—line encrypted traffic has been decreasing, and the number of shore

stations having the capability Is being reduced. In any case , the recorded volume is

not considered a siglilficant factor in this study. Table 3-6 presents a summary of

1976 off—line activity by District and Station.

3.5.6 Distribution By Precedence

A total of 2368 messages (Incoming and outgoing) were examined for precedence

analysis. This limited sampling indicates the distribution by precedencc to be as

follows:

PRECEDENCE RANGE AVERAGE 
~~~~~ )

ImmedIate 4—9 7

Priority 27—50 38 
—

Routine 45—64 55

3.5.7 Handling Times

Logs, record s, and files mahtalned by COMMCENs surveyed do not support

definitive analysis of actual in—station handling times.

• 3.6 COST

The total cost of operati on of a communication system can be expres~~d in

terms of:

• Facilities Cost

• Owned Equipment
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TABLE 3-6. OFF—LIN E CRYPTO 1976

(# MESSAGES)

STATION OR
C ENTER ENCRYPT DECRYPT TOTA L

HEADQUARTERS 1 0 1

1st District 49 79 128

3rd DistrIct 220 158 378

5th DistrIct 78 55 133

7th DistrIct 23 20 43

8th District 5 14 19

9th District 6 6 12

11th District 8 37 45

12th District 18 6 24

13th District 155 47 202

14th District 4 1 5

17th District 188 53 241

COMM STA SAN FRAN 6 1 7

TOTA L 761 477 1238
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• Equipment Lease Costs

• Leased Line Cost

• Maintenance and Repai r

• Consumables

• Personnel Cost

In this study of the Coast Guard system , only limited cost data has been

available and that has been primarily In the area of equipment and leased line cost,

maintenance and repair parts , and consumable supplies. (See Appendices) . These

data have been derived from a review of records at the sites surveyed, at Head-

quarters , and from personnel interviews. In addition to recorded data , some

observations can be made In the other areas , both for the surveyed nodes and for

the system as a whole. It should be noted , however , that any detailed study of the

automation of any selected node or of the entire system will require a much more

precise definition of these observations in order to establish a basis for cost

trade—offs .

3.6. 1 Facility Costs

These costs include such things as bui lding lease costs, utilities, security, and

maintenance. These costs are Included In the fiLcility costs of the complete District

Headquarters Installation. The COMMC EN facility cost would be most difficult ,

if not Impossibl e, to separate. In the case of the communication/radio stations ,

while the total operating cost Is also available , It would be equally diffi cult to break

out that portion of the facility cost that is chargeable against message processing

and handling.

In any event , thi s cost item is not considered sensitive in the automation process ,

unless a system—wide reconfiguration plan should propose the elimination of complete

centers or addition of new Ones .

3. 6. 2 Owned Equipment

A large part of the communication, crypto, and support equipment (furnishings,

etc.) used in the message processing system is Coast Guard-owned. While only a

3—3 1

_



- - ~~~~~~~~~~~~~
—-

~~~~~~~~~~~~~~~~~~~

• L
small sampling of the cost and age of thi s equipment Is available, It i~ not
considered to be a critical factor.

a. Crypto equipment is essentially “on loan” to the Coast Guard and has no
recoverable value. No reduction in cryptographic requirements is anticipated .

b. Communication equipment, such as teletypewriter, control units , polling

devices while Coast Guard-owned, must be considered as sunk costs . Most of these
equipments are from 10 to 15 years old , and If disposed of, would have very little

recoverable value. The exception Is the new Model 37 Teletype equipment which

should have some resale value.

c. AUTOD 1N equipment costs are borne by the Navy.

d. Furnishings, such as desks , files , tables, and time stamps would still

be required in an automated system, although perhaps in lesser quantities. Most

of this type of equipment observed Is rather old and would have very littic .~ompensatIng

recoverable value, although it might be diverted to other use.

In general , It must be concluded that currently owned Coast Guard equIpment

Is not a signi ficant cost item and has little potential as an off—set in perfo~. n ing

automati on cost trade-offs.

3.6. 3 Leased Equipment

There are three categories of leased equipment In the system:

a. Copiers are leased from the vendors on a monthly basis, with or without

per-copy charges. In most cases , maintenance services are Included in the lease

co8t.

b. Teletypewriter equipment on the SARLANT/SARPAC networks is leased

as a part of the overall system charges. Thi s cost includes maintenance.

c. Equipment on TWX and TELEX is leased and maintenance as well

as line charges are included on an availability and message rate basis.

The cost of leased equipm ent may be considered sensitive in the analysi s of

automati on options. Copying requirements will probably remain essentially the same
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for Internal distribution, although there may be some reduction in number of cople’

The need for dedicated terminal equipment on the SAR and TWX/TELEX networks :.

disappear if these circuits are terminated in a processor or common user terminal

device. There may be some cost benefit available In leased equipment options.

3.6.4 Leased Line Costs

Information on leased line costs has not been available except to a very

limited degree. In most cases, the line costs are either not known or are

Included in system or availability/message unit costs. Detailed data could he

obtained If considerable time and effort were expended in researching local command

records , telephone company bills , etc. However, leased line cost Is not consf ier&

a sensitive item in a node by node approach to automation. In most cases the circuit

connectivity will remain the same, with options limited primarily to the methods

of termination and processing.

3.6. 5 Maintenance and Repair

Five categories of equipment maintenance and repair have been identified in

the Coast Guard system.

a. in station maintenance of Coast Guard-owned equipment by message center

personnel. No cost can be associated with this echelon of maintenance.

b. Service or support uni t repair of Coast Guard-owned equipment. The

methods of record keeping do now allow the identification of these costs with any

individual item or class of equipment at the sites surveyed.

c. Contract maintenance of Coast Guard-owned equipment. This arrangement ,

while It may exist at other stations, was noted only at the Headquarters.

d. Cryptographic equipment repair Is contracted for with the most conveniently

available Military Cry pto Repai r Facility . In some cases the cost was identified and

in others it was not. Detailed study of repair facility record s would probably reveal

more data .

3—33

-S —— ,~~~~a — ‘-a



- ~‘-

e. Contract maint enance of terminal and copying machines as an adjunct

to the equipment or system lease cost.

Of all the above maintenance and repair cost burdens, the ones most likely

to influence the automation cost trade-offs are those relating to Coast Guard-owned

equipment. These equipments appear to be the most likely to be affected by the

program. They are , coincidentally, the ones about which the least is known.

Crypto and copying equipment is probably the least sensitive to cost off-set.

3.6. 6 Consumable Supplies

Consumables constitute one of the most visible cost Items in the system.

While not the most expensive item In dollar terms, it Is one of the most sensitive

to off—set in the automation process. Included in this category of materials are such

things as: teletype paper , ribbons , paper tape, and copier supplies , all of which

will probably be required in smaller quantities under most conceivable ~ntomati on

options. Details of annua l consumables costs for the stations surveyed are tabulated

in the appendices.

If adjustment Is made for the fact that the Portsmouth Communication Stati on

and the Headquarters do not include copier supply costs In their consumables , it

would appear that supplies required for teletypewriter operation alone places an

average cost burden on a typical center of approximately $3.40 per hundred messages

(See Table 3—7).

3.6. 7 Personnel Cost

The current Coast Gua rd message handling system Is almost totally manual ,

and therefore very labor sensitive. Thus, the cost of personnel is likely to be one

of the key factors in automation cost trade—offs .

While there are natural variations due to rank structure , dependency and

local conditions , the gross personnel costs for each station can be estimated . There

are several bases for planning personnel cost. The first of these is the basis

of pay and allowances. This is quite adequate when computing simple station operating
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TABLE 3-7. CONSUMABLES COST SUMMARY

Traffi c Consumable
Facility (Msgs) Cost ($) S $/100 Megs

3RD District 327 ,656 10,659 $3.25

5TH DistrIct 105,963 3 ,164 $2.98

COMMSTA 180,512 6,269 $3. 47

CG HQ 282,778 10,245 $3.62

TOTA L 896 ,909 30 ,337 $3. 38

‘Less copier supplies

cost for budgetary purposes. Using these criteria , the average man/year cost

can be estimated at $10,800.

However , in establishing a basis for cost tracle—offs, different criteria should

be used . Jf the opti ons being considered can reduce station manning, then the true

cost per man should be used in computing cost off—set. This cost should properly

include, among other things , the cost of: recruitment , training, pay and allowances,

medical , dental and recreati onal facilities, dependent benefits , housing and an

allowance for retirement annui ty. If all these costs are included , a more reasonable

per-man cost off-set can be obtained by multiplying the Standard Personnel Cost

(Commandant Notice 7100) by a factor of 2. 0. Thus , the average cost per man

year (based on E-5) should be $21, 600.

I-
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SECTION 4 - SUMMARY OF REQUIR EM ENTS

4. 1 INTRODUCTION

The Coast Guard Communication System has been developed and Is maintained

and operated to:

• Provide a reliable, secure, and rapid means for the command , control , and

administration of Coast Guard forces.

• Satisfy the safety needs of both commercial and recreationa l elements of

the maritime community.

• Ensure compatibility between the U.S. Coast Guard , as an active member

of the Armed Forces of the United States, and the U. S. Navy.

• Support the maritime communications requirements of other Government

Agencies.

The Coast Guard Communication System includes a signifies :t complex of

Coast Guard leased or owned landlines; channels allocated for Coast Guard use

from facilities of the Defense Communications System (DCS) ; extensive MF , HF ,

and VHF radio facilities; access to the switched networks of the DCS, Including

the Automatic Digital Network (AUTODrN) , the Automatic Voice Network (AUTOVON),

and the Automatic Secure Voice Communications (AUTOSEVOCOM) system; and

access to the long—distance direct dial services provided by the General Services
Admini stration (GSA) Federal Telephone System (FTS). More detailed descriptive

data on those portions of the Coast Guard Communication System involved in the

record message handling functions performed by major COMMCENs , COMMSTAs

and RADSTA s were provided In Section 3.

While it is not the purpose of this study to evaluate the effectiveness of the

Coast Guard Communication System in performing its four-fold mission, Section 3

identifies several areas which have the potential to influence , in varying degrees , 

— - ~~~~~~~~~~~~~~~ 
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the development of a COMMCEN automation program. These areas are addressed
further In this section.

It is considered appropriate to preface this section with a brief discussion
on the term “communication requirements”. Any organization , whether it be
military , civil government , or business, exists for a purpose. To achieve
this purpose, the organization must do certain things. The accomplishment of
some of these things require some sort of com munications . In the military , the
purpose is normally called “mission” ; the things to be done , “operating requi re-
ments” ; and the supporting communications , “communication need—lines ” or

“communication requirements”. The precise manner In which the “communication
requirements” are to be satisfied is influenced by a number of factors including,
among others , the type and volume of information involved , community of interest ,
and speed of service requi red. The Coast Guard Communi cation System , as
presently constituted , contains a mix of dedicated and common use faciPties con-
figured in such a manner as to provide the communications required to support
Coast Guard operating requirements. Each of the Communications Centers which
are candidates for automat ion can be considered a common use facility even though
it may terminate or provide an interface with dedicated n etworks/circuits .
Irrespective of source, destination, or operating requirement , each Communications
Center must accept , process , and deliver all message traffi c offered , with
minimum delay. The primary requirements base for the design of an automated
system Is , therefore , message traffi c in terms of volume and distribution . The
operating requirements which generate message traffi c n eed be examined only to
the degree necessary to identi fy signifi cant changes in traffi c volume or distribution
patterns. Except for relatively minor and localized impacts , this study effort
has identified no factors with signi ficant message traffic implications. A secondary
requirements base, the number of terminating circuits , also appears to be
relatively stable. This subj ect is , however, addressed later In this section.
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Subsequent paragraphs develop the requirements for COMMCEN automation.

In view of the above discussion, It may be more accurate to describe this effort
as development of system parameters and criteria rather than system requirements.

4.2 SYST EM CAPACITY - MESSAGES

As stated earlier , each COMMCEN under consideration must , as a primary
requirement, be capable of accepting, processing, and delivering all message
traffi c offered with minimum delay.

The traffic data presented in Section 3 and supporting appendices provide the
initial basis for predicting future traffic loads and hourly distribution trends.
Tabl e 3—5 , which summarizes messages handled by District , COMMSTA , and
RADSTA COMMCEN s for the years 1970 and 1976 , indicates a system—wide growth
of 12.6 percent over the six—year period, equating to a growth rate of 2 percent
per year. During thi s period the traffi c variatiens for District COMMCEN s
ranged from an increase of 85. 2 percent to a decrease of 33.2 percent , with an over-
all Increase of 25. 6 percent, or an average growth of 3. 87 percent per year.
Similarly , COMMSTA /RADSTA variations ranged from +277.2 percent to -25.1
percent, with an overall decrease of 4. 9 percent. Based on avai lable documentation,
the sole explanation for this wide range of traffi c trends is the realignment of
COMMST A /RADSTA missions and functions implemented during this period. In
the absence of documented plans for further system reconfi guratlons or significant
changes to the Coast Guard missIon and operating requirements, the system—wide
growth rate of 2 percent per year is used to develop anticipated traffic loading
for the next 10-year period . Coincidentally, this is identical to the planning factor
used In the DCS.

The maximum volume of tra ffi c which may be wi thin a COMMCEN can be
predicted by applying busy period ratios to the annual totals. The busy day/busy
hour/busy four—hour ratios developed during the on-site surveys varied , with strong
indication s tha t the COMMSTA experiences a somewhat lesser affect from peak
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loading than do the COMMC ENs serving larger staffs. Since the sampling

opportunity was limited to available files, “worst case” patterns are used to
develop peak load predictions in this study. These ratios are summarized In

Table 4—1.

TABLE 4-1. PEA K LOAD RATIOS

PERIOD HQ/DISTRICT COMMCEN COMMSTA/RADSTA

BUSY DAY
(% OF ANNUAL TOTA L) ~.400 0.400

BUSY HOU R
(% OF BUSY DAY TOTAL) 12.000 8.000
(% OF ANNUAL TOTAL) 0.048 0. 032

BUSY FOUR HOURS
(% OF BUSY DAY TOTAL) 36.000 28. 500
(% OF ANNUA L TOTA L) 0.144 0.114

Based on the assumptions that (1) the Coast Guard mission and derived operating

requirements will remain relatively constant through 1987, (2) no major reconfi gu-

ration of the Coast Guard Communication System will be effected during that peri od ,

(3) Coast Guard message totals will continue to Increase at a rate of 2 percent

per year, and (4) peak loading patterns identified in Table 4-1 will not change

significantly, the traffi c projection presented in Tables 4—2 and 4-3 can be considered

one of the basic building blocks for the architecture of an automated system. Table

4—4 presents the same peak load projection based on line—blocks , a term more

meaningful to the system architect. One line—block equates to 80 eIght—bit

characters, or 640 bits. AUTODIN statistics indicate Coast Guard traffic averages

slightly less than 20 line—blocks or 12. 8 kiloblts per message. Use of this figure

for system sizing will provide a desirable growth potential.
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4 , 3 SYSTEM CAPACITY - CIRCUITS

A fully automated system would provide sufficient ln~xzt/output ports to

accommodate all circuits terminating In the respective COMMC ENS and, in

COMMSTA/RADSTA applications, an interface with radio operating positions.

While It may not prove coat—effective to provide this capability, at least In the

near term , the implications of the tota l requirement must be examined. To

support such an examination, the typis and quantities of circuits terminated in

each COMMCEN are summarized in Table 4-5, which is based on Information

contained in CG-2614 Reports and Defense Commercial Communications Office

(DECCO) and National Communications System (NCS) printouts. Each COMMSTA

and RADSTA also maintains a variety of radio operating positions. The COMMSTA

Portsmouth will, upon assumption of the additional responsibilities Identified

in Appendix C , operate the following:

1. - 500 kHz CW position

3 - AMVER CW positions

1 - Air-Ground Volce/RATT position

3 - Ship-Shore RATT positions

1 - Voice Broadcast position

1 - CW Broadcast position

1 - Composite CW Broadcast (LCMP) position.

The radio positi on/automated COMMCEN interface requirement Is somewhat less ,

quantitatively, at other COMMSTA s and substantially less at all RADSTAS.

4.4 FUNCTIONS

The traffi c handling and circui t termination requirements discussed in

Pa ragraphs 4. 2 and 4.3 are primarily basic “sizing” parameters , important

in selecting hardware which may be appropriate for COMMCEN automation appli —

cations. The speci fi c functions to be automated will have a lesser impact on the

4—8 - 
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“sizing” requirement but will exert a major Influence on operating program

(software) development and on the determination of required peripheral equipment.

The functiona which are candidates for automati on are discussed In the following
subparagraphs.

4.4.1 Outgoing Message Processing

One of the more time- and manpower-sensitive functions performed In a manual
COMMCEN Is the preparati on of traffic received over—the—counter for transmission.
In a fully automated Center the system should , as a minimum , perform the
following;

• Accept page copy and validate procedural accuracy

• Read message into processor

• Queue message for handling in first-in first-out (FIFO) sequence by pre-
cedence

• Check classification of message. Refer to operator if circuit not cleared.

• Look up and assign Routing Indicators and/or Station Designators. Refer
to operator for assistance if required.

• Prepare message in proper format(s). For AUTODrN, this will Include
C 

addition of Originating Station Routing Indicator (OSRI), Station Serial Number (SSN),
and Time of File (TOF) .

• Queue message In FIFO sequence by precedence for transmission on
appropriate circuits.

• Make entries into appropriate logs, journals , and files for accountability

and historical purposes.

• Provide hard copy of transmitted message.

4—10
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Among other things, accomplishment of these functional steps Identi fies the

need for an Optical Character Reader (OCR), a Supervisory/Operator Video Data

Terminal (VDT) , and on-line storage (tape) facilities. The determination of
C transmission mode and assignment of Routing Indicators/Station Designators

will require a look—up table at least the equivalent In size of the 150 capabili ty of

existing header generators. Operating programs must be capable of formatting

traffic in accordance with procedures utilized by each network into which trans-

mission Is to be effected (such as JANAP 128 for AUTODIN). The operating

programs must also be capable of accomplishing protocol sequences (such as

call up and transmission of TOD) required in certain networks.

4.4.2 Incoming Message Processing

The processing of incoming traffi c, from the incoming link through to ultimate

delivery , involves one extremely time- and manpower—sensitive operation I . e., the

determination of proper internal distribution. For analysis purposes it is

appropriate to address this particular function as one step In the processing of

incoming traffic. The specific functions to be performed by an automated system

in processing incoming traffi c include the following:

• Check Channel Sequence Number (AUTODIN only) - send notice to

supervisor if out of sequence

• Transmit QSL if required by network protocol

• Write message into processor

• Queue for processing in FIFO sequence by precedence

• Analyze header to determine delivery responsibilities (terminate only,

relay only, or terminate and relay). Display to supervisor (In-router) If delivery

responsibility cannot be determined . (Note: The relay function Is addressed

separately in Paragraph 4.4.3. )

4—11
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• Determine whether message Is a duplicate (received previously). Send

notice to supervisor.

• Examine header for unique procedural requirement such as Z FF. Send

appropriate notice to supervisor.

• Process in FIFO sequence by precedence, for Internal distribution

(determine action office If message Is addressed for action, identIfy other offices

to receive copies, and number the copies to be distributed to each office) . Display

to supervisor If internal distribution cannot be determined.

• Print message for reproductlon.(The hard copy will include distribution

Instructions.)
C 

• Throughout process make appropriate log and journal entries.

• File message for future recall.

Again , this sequence identifies the need for a supervisory console to provide

a man/machine interface. Each function also has software Implications. Critical

to the successful application of the In—route process is the establishment of an

effective look—up table which can relate message content to organizational responsi-

bilities. Conversion of the existing look-up files to an automated table would be

almost unmanageable and prohibitively expensive.

4. 4.3 Relay Traffic Processing

4.4.3.1 Landllne—to-Land line

Traffic received on one landline circuit for relay on another is subj ect to

both Incoming and outgoing message processing. In one sense, automation

substitutes an electrical cross—office link for the torn—tape procedure used in a

manual facility. In order to support the landitne—to- land itne relay function , the

automated system must accomplish the following;

4— 12
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• Transfer messages requiring relay (as determined during incoming

message processing) , with an IndIcation of delivery responsibilities, to the

queue of outgoing messages awaiting processing

• Make appropriate log and jou rnal entries.

Automation of thi s function will require software support but no additional

peripheral equipment.

4 .4. 3.2 Landline to Radio Positions ~RadIo Positions to L~ ndline

Although not addressed 9pec lflcally in Paragraphs 4. 4. 1 and 4.4. 2 above ,

a relatively insignificant portion of the traffi c handled by COMMSTAs and RA DSTAS

is originated by or addressed to (I . e. Intended for distribution wit hin) the station.

Most traffi c received via Landlines Is destined for transmission by broadcast or

relay to specifi c addresses by other radio circuits. Most traffi c which must be

processed for transmission via landline Is received via radio circuits . Thus ,

while the COMMSTA/RADSTA automated system can be similar In many respects

to the HQ/Distrtct system (using the same basic hardware and software), the fact

that the requirements to 1w satisfie-~d h~~ tht ’ two systems differ will dictate some

di fferences in operating routines and peripher a l •Iqulpment need s. Th ese

di fferences are described below .

In processing traffi c r ’ceived vt: i  tan diln e , a maj or  diffe rence will occur at

the first  decision point (i . e. d e t er rn i mn g  whether a message terminates , requires

relay, or both). ‘1’ ra ffl e (lesti iwtl for r adea st i I he  addressed to the station

and , in most easeC-C ~ conta i n ~~~f fj  , .j  ,~~
( I a for m at  ion I or automati c processing to

the appropriate broadcast posi tion.  I hLIs n i l  niessages i~dd resaed to the sta ti on

must be queued for operator ca l l—up,  via ~‘I)T , and decision. The operator wit )  
C

(lIr e ct: (1) printout of hard copy tor in t e tmal  d~st r ibutio n ;  (2 )  pr intout , at the voice

broadcast remote t erminal  • of a ha rd e~pv, or (3) printout , at the app t -oprt at e

( W  Broadcast remote term ina l  • of tape ant i  ha rd copy. Fhe volume of traffi c
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requiring int ernal distribution does not warrant automation of the in-routing

process. Traffi c not addressed to the station must be examined against a look-up

file for disposition. Messages addressed to units terminated via ship—shore RATT

or air-ground voice or RATT circuits must print out (both tape and hard copy) on

remote terminals at the appropriate operating positions. Other messages will be

processed as landline-to— landitne relays or displayed to the operator if delivery

responsibilities cannot be Iden tified . Each remote terminal must have the

capability to key in appropriate log and journal entries.

The outgoing message processing subsystem must also provide capabilities

unique to COMMSTA/RADSTA operations. Each radio operating position , except

broadcast , can be considered a message originating point requiring a remote

terminal through which all messages which require relay in record form may be

C 
entered into the system. Operating software should accomplish all logging/

journal ling requirements for each position and also perform the compilation of

AMVER and OBS traffi c If this practice is to continue. Station originated traffic

can be entered into the system through the supervisory console or any remote

terminal. The volume of such traffi c does not justify the use of an OCR.

4. 4. 4 Log~ and Journals

The logging and journa lling functi on should provide the following;

• ~~g. The automated system must provide a record of traffi c sent and

recei ved on each traffi c channel . This can be a concise file listing the channel

sequence number; identification of the message, by date time group or an internally

assigned station sequence number (SSN) ; and TOR or TOD.

• Journal. The automated system must provide a detailed record on each

message processed to include identification (SSN (if used) , DTG , originator ,

precedence , classification), t ime entered into the system, disposition (including

internal distribution), and time of disposition. Other information, such as message

length, may be included . The journal provides the historical record through which
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readdressal actions may be expedited , Investigation of delays or suspected non-

deliveries can be traced , and which will support the preparation of management

reports.

4. 4.5 Speed of Service

Department of Defense speed of service criteria for message traffic are

contained in the U.S . Supplement to ACP 121:

Flash — 10 minutes

Immediate — 30 minutes

Priority - 3 hours

Routine - 6 hours

These performance standards cover end to end times from the time of receipt

in the originating COMMCEN to the time the message Is ready for delivery in the

addressed COMMCEN. The six—hour criteria for a routine message includes ,

therefore, all processing required at the originating station; transmi ssion time

(including processing in an intermediate relay point); and all processing, including

reproduction , at the addressed station. This would indicate that , even if

transmission and relay time Is Ignored , routine messages should be processed at

both originating and terminating stations in less than three hours.

4.4. 6 Interface Requirements

The automated COMMC EN must interface electrically and procedurally with all

terminated networks and circuits, The electri cal interface should include fail—safe

provisions to prevent transmi ssion of classifi ed messages over non-approved

circuits.

4. 4. 7 Related Considerations

4. 4.7 .1 On—Going AutomatIon Efforts

Current system planning Includes two programs which address partial automation

4—16
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of the Headquarters and District COMMC ENs. A third program , although not
related directly to message processing, has a potential application to COMMCEN

operations.

The first major program, partially implemented, is for the procurement of

optical scanners and message header generators for the Headquarters and each

District Communications Center. At approximately $74,000 per installation, the

cost of this program will fall into the $900 ,000 to $1,000,000 range. This

installation, while providing assistance in the processing of originated traffic ,
represents a fragmented approach to the automation program and presupposes

that the preparation of originated messages for transmission Is the most critical
problem systemwlde. This is valid in only two of the facilities surveyed

(Headquarters and Third District) . The processing of originated traffic at Fifth
District is a far less significant problem. Based on traffic volumes alone, the
need for the OCR/Message Header Generator at Second , Eleventh, Thirteenth,
and Seventeenth Districts may also be questionable.

The second program which addresses partial COMMCEN automation is the
Navy-sponsored plan to provide Remote Information Exchange Terminals (RIXT ) to
selected sites (Headquarters and Thirteenth and Fourteenth Districts in 1979 and —

Eighth Di~~rIct in 1982). The RIXT-B, satellited off the Navy LDMX/NAVCOMPARS ,
will provide a basic capability for total automation of AUTODIN incoming, as well as
outgoing, traffi c if Coast Guard internal routing look-up tab les are loaded on the
host LDMX/ NAVcOM PARs. The potential of these terminals to provide assistance
in the preparation of originated traffic for transmission via links other than AUTOD IN
and in the in-routing of non -AUTODIN traffi c should also be investigated with the
Navy.

The Fifth District Headqua rters recently completed procurement and
installation of a word processing system to ease administrative workloads. The

full capabilities of the system selected should be examined to determine: (1) possible

application for COMMC EN operation , and (2) staff/COMMCEN interface implications.

4— 16
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4.4.7.2 Procedural

The on—site visits revealed severa l practices or areas of operation which may

exert unnecessary influence upon the design of an automated system. These practices

or areas of operation are addressed herein under the general category of procedural.

In an automated COMMCEN , the procedures or network protocols employed on

terminated cIrcuits can: (1) be modified for compatibility with the automated system ,

• or (2) force development of software to make the automated system compatible.

For example, an AUTODIN tributary station (I . e., a station which accesses an

AUTODIN switch) must utilize JANAP 128 procedures. During on-site visits,

numerous procedures were observed. These Included JANAP 128, modified ACP 126,

modified ACP 127, commercial (TWX and TELEX), and those unique to the National

Weather Service. Software costs will rise rapidly If compatibility with all such

procedures Is required.

Automation of the Internal routing process can be extremely complex and

expensive. The current basis for Internal routing, as examined at sites visited,

is an extremely complex and difficult to use file of subject and cross indexed tables.

Adoption of a ftagword or coded subject index , such as the Navy SSIC , must be

considered before any attempt can be made to automate the COMMCEN interna l

routing process.

A major influence on COMMCEN operations is the “traditional’t peak loading

caused by the high volume customer who holds originated traffic until the end of

the work day. This communicator ’s problem cannot be solved by communicators.

It will, however, require a communicator ’s decision in respect to the influence

peak loading will exert on the automated system desIgn.

COMMCENs visited (and probably others) perform two functions which do not

appear appropriate. First, the Third District COMMC EN is authorIzed to effect

the readdressal of selected General Messages to designat ed activities. This appears

to be , more appropriately , a staff fun ction. Second, it appears common practice

4—1 7
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to require the COMMCEN to examine all originated messages containing references

to ensure that the reference Is held by all addressees. This is, properly , the

responsibility of the message drafter.

4.4.7.3 System Configurati on

As presently configured, the Coast Guard Communication System Is of an

essentially hierarchical design, so that message traffic flows from the Headquarters

to operating units through communication channels which parallel the chain of

command. AUTODIN provides primary linkage from the Headquarters to District

Headquarters and between District Headquarters. Intra—District links provide

District Headquarters to Group and Group to Unit connectivity. Selected units ,
including Air Stations, Shipyards, and Supply Centers may also be provided

AUTODIN access and other landline capabilities. Communication links to

COMMSTAs and RADSTAs may include AUTODIN and intra—district links.

As a result , each District COMMCEN performs both message center and

significant relay functions , as does each Group. District COMMC ENs also

perform commercial refile functions , primarily for the transmission of locally

generated traffic. Both District COMMCENs and COMMSTA/RADSTAs operate

links to other government activities such as the National Weather Service and local

weather bureaus.

As noted earlier , two of the more significant factors Impacting on the size

of an automated system are traffic volume and circuit density. Even though

the relay function will be relatively simple to automate, the fact that under the

present system confi guration each DistrIct COMMCEN performs a relay function

will ten~d to inflate the total automation cost. Although not a direct parallel, It

should be noted that the Navy NA VCOM PARS is approximately 1. 8 times as costly

as the LDMX. There is a distinct possibility that Coast Guaid automation costs

could be lessened if relay responsibilities were realigned and consolidated at

perhaps four to six locations, relegating the remaining faci lities to terminal
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stations responsible for processing only that traffic originated by and addressed to

the Headquarters staff and other over—the—counter customers served . Such a

realignment might also identify potential leased line savings and support more

effective utilization of personnel.

• Any action to consolidate relay functions should be preceded by an in depth

analysis of overall system requirements and operations.

4.4. 8 New Requirements

As noted earlier , the survey revealed no new or changing requirements of such

significance to cause systemwide impacts. Both Third and Fifth Districts reported

increasing activity In the drug enforcement and smuggling areas of the Coast Guard

Law Enforcement mission , resulting In the requirement for more frequent and

more rapid reference to the El Paso Intelligence Center (EPIC) . Consideration

is being given to installing an Interactive terminal which would provide direct access

to the EPIC Computer, If such action Is taken, the terminal should be installed

in the RCC , rather than in COMMC EN spaces.

Plans are being developed to transfer the present Navy responsibility for

operation of the CW Composite Broadcast (LCM P) to the Coast Guard COMMSTA

Portsmouth. During the past eight months (June 1977—January 1978) , the traffic

load associated with this broadcast has averaged 1586 messages per month, ranging

from a high of 1871 to a low of 1148. An additional drop from the NAVCAMS

Atlantic NA VCOM PARS will be provided to support this traffi c increase.
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SECTION 5 - CANDiDATE DESIGN OPTIONS

5.1 INTRODUCTION

This section presents a series of options through which automation techniques

may be applied to the message handling functions performed by Coast Guard Communi-

cations Centers, Communication Stations, and Radio Stations. A building block

approach has been employed In order to provide the basis for phased transition

from the existing system to an essential ly f ul ly automated system. The design

addresses all functions performed within system nodes , as depicted in Figure 3—2 ,

except the reproduction of copies required for local di stributi on which remains manual

in all options. While the design does not specifically address functions performed

by message drafters , partial automation of these functions could be accomplished

by providing remote terminals off the COMMCEN processor or an electrical inter-

face between staff office word processing systems and the COMMC EN. Sueb ter-

minals could also provide the means for electrical distribution of traffic to desig-

nated staff offices.

The design also addresses the several modes of operations prevalent at the

various facilities which have been designated as candidates for automation. These

modes include landilne teletypewriter , ranging from Coast Guard private line to

DCS AU TODIN , radio teletypewriter , voice and CW , hard copy , and perforated paper

tape. These modes of operation govern , in general tern-i s , the quantities and types

01 inputs and outputs to be accommodated within each node.

• ~‘rafflc data presented en --iier indicate that candidate facilities can be categorized ,

based upon presen t and pred~cted traffi c volumes , as follows:

• Small — less than 50 , 000 messages/y&-ar

• Med ium — from 50 , 000 to 200 , 000 m essages per year

• Large — more than 200 , 000 messages per yea r

5—1 
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The “small” category Includes the Second District , the COMMSTA New Orleans, and

RADSTA Adak. The Headquarters , Third District , and C’OMMSTA Portsmouth can

be categorized as “large. ” The remaining 16 facilIties fall into the “ medium”

category. It can be expected that no cost or manpower savings can be realized by

automating operations within the “ small” facilities. Nevertheless , such facilities

must continue to be considered as candidates for at least partial automation (I.e., of

selected functions) for reasons of standardization , availability of stand-alone auto-

mation techniques/devices, potential benefits to communications reliability and

accuracy, and more effective use of available manpower.

More detailed descriptive data on the design options presented in this section,

including evaluation of their respective responsiveness to the requirements criteria

established in Section 4, are contained in SectIon 6. Cost analyses are provided

in Section 7. Sections 6 and 7 also address the impacts upon the total automation

effort should present programs to achieve partial automation be continued.

5.2 ASSUMPTIONS

The following assumptions have been made in developing design options:

• Logging to a printer is required for message headers only.

• On—line storage of one day ’s traffi c is required , three day ’s desired.

• Off—line storage of 30 day s’ traffi c is required.

• Only one printout is to be provided for messages requiring internal distri-

bution. Unique requirements for advance copies may be satisfied by the use of multi-
ply paper .

• Format conversion , when required for relay traffic, can be accomplished

without operator intervention.

• Internal routing determination is possible with operator assistance on

an exception basis.
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5.3 OPTIONS

5.3. 1 Option 1

Option 1 is the base line system consisting of presently installed equipment

with continuation of manual operations. This optioD ignores all currently planned

actions toward partial automation of selected facilities. It is included solely

as a basis for evaluating the relative operational benefits and cost effectiveness of

subsequent options.

5.3.2 Option 2

Option 2 is to complete present plans to:

• Install the optical scanner/ message header generator (OPSCAN/MHG )

equipment in District COMMCENs.

• Replace existing Mode V AUTODIN terminals , except that installed In the

Seventeenth District , with Mode I terminals or , at Headquarters and Eighth , Thir-

teenth , and Fourteenth Districts , with Remote Information Exchange Terminals

(RIXT).

• Provide AUTODIN access via the NAVCOMMSTA Stockton NAVCOMPARS

to the COMMSTA San Francisco.

This option will:

• Partially automate the preparation of originated traffi c for transmission

in the First , Second , Third , Fift h , Seve nth , Ninth , Eleventh , Twel f th , and Seven-

teenth Districts.

• Automate the preparation of originated traffi c and the reprocessing of

relay traffi c for transmission via AUTODIN , and the In- routing of traffi c received

from AUTODIN in the Headquarters , and Ei ghth , Thirteenth and Fourteenth Districts.

The host LDMX/NAVCOMPARS will also provide logging, jou rnal ling, management

reporting and fill ng capabilities.

5—3



• Eliminate , from the Twelfth District , the relay of traffi c between AUT O—

DIN and the COMMSTA San Francisco.

5.3. 3 Option 3

Option 3 is to install a RIXT, satellited off designated Navy LDMX/NA VCOM-

PARS terminals , in all other District COMMCEN s and COMMSTAs/RADSTAs. In

addition to the capabilities described in Option 2 , thIs option will result in the elimina-

tion of the AUTODIN-COMMSTA/RA DSTA relay function performed by other DistrIct

COMMC ENs. Although attractive, successful prosecution of this option is highly

dependent upon the capability of the Navy to accommodate additional Coast Guard

RIXT Installati ons.

5.3.4 OptIon 4

In order to provide both a functional and physical modularity that wod—~’ allow

a selective or phased Implementation, the NOdal System Automation Opti -~ is defined

in terms of six sub-options. This modularity scheme offers maximum flexibility

in terms of phasing, cost , functions , and traffic loading. It would be noted that sub—

options 4B through 4F represent capabilities added to or enhancing those afforded by

sub—option 4A . Option 4A offers a basic capability by providing a processor with

limited but general automation functions. This ba sic system Is described in the

following paragraph. Subsequent paragraphs address the additional capabilities that

may be achieved by the additiofl of processor hardware, periphera l equipment and

softwar e programs. Figure 5-1 presents a block diagram of the sub—options included

in Option 4.

5.3.4. 1 Option 4A - AUTODIN and TWP L (Basic System)

This option is designed to automate the recepti on , tran smission , and relay

switching of traffic handled via AUTOD 1N and intra-Coast Guard Teletypewriter Private

Line (TWPL) networks (i. e. those circuits defined In subparagraphs (a) and (b) of

Paragraph 3.2. 2). EquIpment required to support the Implementation of this option
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consists of a small general purpose digital processor (In the 16 bit word mini-

computer class) with peripheral capabilities that include a communications interface;

control, edit, and logging consoles; high speed paper tape equipment; a high speed

printing device; and on—line mass storage of moderate capacity. The mass storage

system ~onslsts of a cartridge disk drive (preferably two for the purposes of

reliability) with capacity to include in-routing look—up tables (estimated at 100K

bytes) , buffer space for peak message handling period s, and storage for processor

software. The addition of disk equipment to the system provides another capability

of considerable advantage. At initial startup and In the event of momentary system

failure the system software can be loaded into the processor very rapidly from disk.

This complement of equipm ent provides the basic processing component of the

automated message handling center. While this option does not achieve full automa-

tion of all transmission systems and message center functions , it serves as a

common structure applicable to all stations and centers and is capable o~ being

upgraded. As will be seen later , the remaining options are characteri zed by the

addition of communications, input/output, and processing capabilities to the basic system

to provide more extensive center automation and specialized services to individual

centers and stations.

Functions to be automated by this option will include reception and transmission,
translation to hard copy, logging , out—routing, header generation, switching, and

data management. As previously stated , these functions will be applied to Coast

Guard TWPL and AUTODIN systems only. Traffic handled over other circuits (as

identified in subparagraphs (C) and (d) , Paragraph 3. 2. 2) will be processed and handled

manually. With this system, messages originated at the center are drafted and

submitted in a simplified format such as ACP 126. The message is then prepared for

entry by punching a tape which is subsequently entered into the system via the high —

speed paper tape reader. An alternate and more efficient scheme would be to provide

for message entry via a KVDT position , thereby eliminating the paper tape step and

taking advantage of processor edit capability. When the message Is ready for release
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the operator entering the message Issues a transmit command. The system respon~s

by performing the out—routing function consisting of a determination of the circuits

to be used , implementing format changes and header generation as required, per-

forming message and circuit security validation checks, preparing a logging template

for the message and finally queuing the messages by precedence for subsequent

transmission. The final step in the automated transmission process is the selection

of waiting messages for transmission as circuits for outgoing traffi c become availah1e.

In the transmi t activity the processor releases queued messages over the designated

lines and automatically handles transmission protocol including preambles and

receipt acknowledgements. After the transmission process the logging template,

mentioned previously, is completed with time of transmission , sequence numbers,

and acknowledgement Information for the circuit or circuits used . The completed log

for the message is then printed on the logging device as a hardcopy record of trans-

mission. In the event that difficulties arise in the out—routing process , the operator

would be called upon by the system with dIsplays and suitable prompts to enable

resolution of the problem. It can be anticipated that , with the exception of trans-

mission difficulties, out—routing problems would be flagged withi n a very brief time

from operator release and would not pose a significant problem with regard to

throughput at the message entry position. Transmission problems such as line

outage, being of a more serious nature, would require an alarm display on the

control console.

Incoming messages will be received by the processor which handles protocol

functions such as acknowledgement per the Indiv idual line requirements. Once

a message has been received and acknowledged , a log template is prepared for it

and disposition is determined . This is accomplished by examining the addressing

Information which could indicate one or more of three possibiliti es; namely,

addressed to the center (actually the center or the command(s) It serves) , to be

relayed over processor supported lines , or to be relayed over lines not supported by

the processor. In the first case, i. e .,  messages requiring in—ro uting, the message
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is queued for in-route address determination by operator assistance. In the second

case, messages for processor supported relay, case 2 , undergo any required format

transformations and are queued for transmission with a procedure similar to the

outgoing message function. In the third case - messages to be relayed by non-

processor supported communications system - the message is queued for an interactive

process in much the same manner as incoming messages. However , in this ease the

edit capability of the processor Is made available to permit reformatting as required

to permit transmission external to processor control.

The final step in the disposition of these messages consists of printing the

completed log entries for each message via the logging device and printing the

message Itself on the high speed printer. Messages that are to be relayed on circuits

not supported by the processor are punched on paper tape via processor control In

response to operator command. Since a hardcopy of these relay messagen will

subsequently be produced during thei r transmission, the hard copy proccs~or output

is optional. As automated in-routing is not supported by thi s option, this step could

be implemented by existing procedures (I. e. adding distributi on li sts to printed text)

applied to the message printout or by an edit step via KVDT pri or to printout. Print-

outs may consist of duplicate copies of each message processed . Thi s could be

accomplished by m eans of two—ply paper. One of the copies could serve as an advance

distributi on copy and the other channeled to the reproduction process; alternatively,

one of the copies could serve as the message center file copy.

Data management functions for this option consist of running tabulations of a

limited number of statistics regarding message handling activities. Thi s information

could be made available as a summary printout at designated intervals or on a

demand basis.

Equipment required to support this option will include the following:

1 — Minicomputer with 64K words memory, communications controller with

interface configurations as required (up to 16 line capacity) , and I/O

channels and controllers for peripheral devices
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I - Control Console (K SR)

1 - Logging printer (RO) 30 char/sec

1—2 - Supervi sor/Edi t Console (K VDT)

I — High Speed Printer (100—300 lines/mm .)

I - High Speed Paper Tape Reader/Punch

-

‘ 
- 1 — Disk system, capacity ‘ 1M byte , 2 drives for reliability

I The software size Is estimated at 32K words of memory , most of which can be

developed in a high order language.

5.3.4 .2 Option 4B — Other Landline TTY

This option will automate the handling of traffi c on the remaining TTY circuits

in the various COMMCENs. The same degree of automation provided for AU TODIN

and Intra—C oast Guard (TWPL) traffi c by the basic option 4A will be extended over

additional TTY circuits. The implementation of this option will require the handling

of additional message formats and circuit protocols. The software system developed

In option 4A must be expanded to Include new routing disciplines and format conversions

and will require the implementation of additiona l software drivers to accommodate

circuit protocols. Hardware requirements for this option consist of interface

circuitry as required for lines supported . In the absence of any backup requirements,

full implementation of this option (that is , over all COMMC’EN circuits) will eliminate

the need for tape punch equipment as specifi ed In option 4A.

5.3.4.3 OptIon 4C-In-Rout lng
- 

- This additional capability can be applied to either of the above options with the

incorporation of in—route software and expansion of on-line mass storage to 
—

accommodate the In-route lookup tables. Software requirements include applications

software to Identify and Interpret message subject indicators and to access the

5-9 

---- -

~~~~~~~~ 

- -

~~~~~~~~~~~



— — — ‘--— —.—‘, —~~~~~~~~
.‘-—--------—--

~~~~
-
~~~~~ -—~

-—---- ~~~~~~~~~~~~~~~~~~ -
~~~~~~ -- - ~~~--~~~----—- ----- --:-----—--

distribution (in-routing) look-up tables In obtaining distribution data . Additional

software will also be required to bui ld and maintain the tables. Added disk storage

required for this option is estimated at 1M bytes.

OperatI onally , this option will handle in—routing automatically with operator

intervention required on an exceptional basis; however, since the tables are maintained

and manipulated under processor control , the procedures for that manual routing

assistance are greatly simplified when compared to current methods.

5.3.4. 4 OptIon 4D Optical Character Reader

Thi s option is a modular addition to any of the above which will provide trans-

lation of originated traffi c from paper copy to electrical forms acceptable by the

processor. The incorporation of OCR equipment into an automated message center

could range from utilizing this equipment in much the same manner as current

procedures to adapting the OCR equipment as an on—line device, communicating

direct ly to the message processor. In the stand—alone approach the OCR ~~ uld be

operated without header generation equipment to translate message text prepared in

ACP 126 format to paper tape form which is subsequently entered into the processing

system via the high speed paper tape reader . This form of operation would impose

no additional requirements on processor hardware or software. In the on—line

approach to OCR usage the OCR equipment would be electrically interfaced to the

processor , thereby eliminating the paper tape transfer. The interface between

processor and OCR could be a relatively simple one supporting only serial character

transfer to the processor , or a more compl ex interface could be implemented whereby

the Interface could support the Interactive function s associated with message release

activities as described in option 4A. This confi guration would take advantage of the

keyboard and display equipment Integral to the OCR and provides more efficient

control of initiation functions directly at the OCR operator position.
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Assuming the implementation of the on-line approach without Interactive

capability , adding this option will require an additional I/O channel for the OCR

and minimal changes to the software (approximately 500 words of memory). Since

OCRs are presently being procured, an interface device may have to be developed.

5 . 3 . 4 . 5  Option 4E File System

This option envisions two possible sub-options. The first, identified as 4E(1)

would be a modular add—on of disk capacity oriented to provide ready access (on-

line) files containing message traffic sent , received or relayed via the processor
controlled system. The capacity of the disk storage required to Implement this
option Is dependent upon the average message load of the automated center and the

time over which the majority of calls for message access (such as for re—addreasal)

• are received. Based on the range of message loads determined during the surveys,

and assuming average traffic for small , medium , and large volume center s , this

option would require formatted disk capaci ty of the orders 200 , 700, and 2000K bytes

per day of on-line storage. Software requirements include file handling utilities —

to support file maintalnance and access in automatic and interactive modes.

Hardware additions consist of upgrading the capacity of the disk system provided In

option 4A .

Sub—option 4E (2) would add a tape controller and magnetic tape drive to imple-

ment a more efficient off line storage system for the 30-day file of message traffic.

With thi s system, operating In concert with the disk file of option 4E(1), blocks of

messages are periodically transferred to the magnetic tape media as the allocated

disk storage area fills with message traffic. Simultaneously, a tape volum e ind ex

is maintained on disk corresponding to the current tape contents. The index

could be reviewed via terminal display or hard copy and will contain information

sufficient to locate and reload individua l messages from tape. Accessing a message

stored on tape will consist of disabling the processor-controlled message dump

system and , by means of a utility program, positioning and reading the desired
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message per referencing information provided by the tape index listing. With the

message read into the processor working storage, it may be printed, modifi ed, or re-
transmitted as required . During the tape library access procedure the disk system,

which is not now supported by an on line tape, must absorb ongnlng message activity

until the current dump tape is Installed and positioned for continued dump action.

Thi s can be circumvented in the case of library accesses to previously fill ed

tapes by the addition of a second tape drive. The capability of independent tape

handling equipment has the added advantage of permitting the analysis of message

records stored on tape to be performed without disturbing ongoing message center

operations. This feature can be viewed as an augmentation of the data management

and statistics capability implemented as a real-time function in option 4A.

Implementation of this sub-option requires the installation of tape drives and a
$ 

controller and software consisting of drivers and tape handling utility programs.

If standard (10 1/2-inch reel) drives are used In this application , the high volume centers

will use approximately five reels of tape per month in maintaining the 30-day file; smaller

drives in the 7—inch reel class will require about four times that number of tape volumes.

5.3.4.6 OptIon 4F Radio Circuits and Remote Entry/Delivery

The automation of radio circuits is treated as a ~ parate option due to the
more limited application. It w ould appear that only partial automation of this traffic

is technically feasible due to the uni que operating procedures and radio circuit

quality. Thus, this option envisions the automation of send and receive RATT ,
voice , and CW traffi c only to the extent that the radio operator position is treated

as a peripheral or subscriber to the system. The operator positions would be

terminated in the processor by means of KVD T terminals with a tape option. The

processor would receive traffic from these positions and handle as any other

relay message, and would route traffi c to the appropriate operator terminal in

accordance with guard list or other instructions. The extent of service provided

to these “remote” positions may range from simple delivery and acceptance of

messages to a full interactive capability with message edit services.
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Just as radio circuit operator positions can be handled remotely by means of

terminal devices , this concept can also be applied to the remote entry and delivery of

messages within a headquarters. In this application the processor can support

remote printing terminals to enable direct message entry by the originator and

electrical distribution of single copies.

5.3.4.7 Equipment and Software Costs - OptIon 4

The equipment and software specification and development costs Illustrated in

Table 5—1 show representative costs for full implementation of Option 4 (including

sub-options A , B, C , D, El, and E2) at centers with high and medium volume levels

of message traffic. For hardware costs, it should be noted that this costing is not

comparative between manufacturers of similar equipment but Is a confi guration

selected from Digital Equipment Corp. hardware, priced in single quantities. The

CPU system chosen is a medium power machine with more than adequate power for

large and medium centers. Should the small volume centers be automated, a lower

capacity machine of the same family may be suitable. This reasoning also applies to

the peripheral equipment — disks, printer , etc. The configurations shown In the table

include dual disk drives and tape transports which are recommended for reliability and

backup considerations as well as to allow for peak system loading and ancillary pro-

cessing activities and maintenance. A paper tape reader/punch was also included

in anticipation of phase—In implementation , non-supported circuits , and to provide for

backup message I/O. The table does not include terminal equipment such as would be

installed at RADSTAs (K VDTs, paper tape equipment) or at message centers supporting

remote entry/printout capabilities. Use of exi sting Model 37 ASRs could provide the

desired remote capabilIty at COMMSTA s and RADSTAS.

Software development cost estimates with a reasonable degree of confidence are

difficult to make at this time. The compl exity of the software is strongly dependent

on the routing and format transformation functions where the effectiveness of the

software exerts a strong Influenc e on overall system utility (I. e., reducing manual

Intervention) . Overall software costs are also affected by language used , operating

5—13 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _



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

TABLE 5-1. REPRESENTATIVE COSTS

REPRE 82~8TAT IVE HARPWARE costs

(Singi. Quantity Pricing, Digital Equip,n~~t Corp. )

Item Medium Volume High Volumi 10—19 MaIntenance
COMMCEN (MV) COMMCEI4 (HV) Qpaptity i Moddh~y ($~

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _ _ _  
Di.coi~~

Procea.or

DEC ll/34A CPU with 64K word. 34000 34000 2S~ 270 *70
MOS memory, 7.5 M byte or 5.0
M byte dual diuk .yatem
(0.’. acitwere induded)
software reduction after Sat system (—1650)’ (— 1650) ’

High ~~eed Printer

LASS Printer and control unI t 3770 233 55
580 char/eec — 500 LPM

LPI S Printer and control ,mlt 11800 103 95
300 lIne./mln.

Magnatic Tape Equipment
TUIDW Controller . I drive 13280 16% 101

101 reel capacity

additional 101 ’ drive 10300 16% 74

TSO3 ControUer * I drive 7650 16% 75
• 7’ reel capacity

addltion*2 7 ’  drive 3850 56% 50

mounting rack (T803) 1250 I f ; ;

CPU expsnston chaaai s
(r equired for eizher tape aye.) 11( 00 1600 10

L~~ging Printer

LA36 30 char/sec (2500) ’ (2l00)~
(In clud ed In CPU package)
deduct for no keyboa rd —20 0 -200

Paper Tape Equipment

PCLI High Speed Render/Punch 5060 5060 16 41 41

Video Terminal

V’152 Termina l (1) 1900 (2) 3*~00 23~ 20 40
@ $1900 en.

Communications 1/0 Components

URI S Mul tiplexer 5500 5500 16~- 32 32
16 line capacity

0751 Multiple xer (2310) ’ (23 (~ 125 i
4 line capacity
( may be required for 

- 
-

R/tDSTA I mplemen tatI ons of
option 4 F)

In at all ation

Installation and 30 day 2044i~ 2668)~
warranty l~ 3 1 list price

TOTA LS 1(4340 45140 843 653

Quantity di acount per .y atem 13104 15592

Fstims t ed Software Development Costa
Including .p.cifl e*tlon . development , and documentation - 9255K

( ) - non add
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system availability and commonality In Installed systems. It Is anticipated that

with the selection of a hardware system, a suitable operating system would be

available that can provide basic resource management, task scheduling and common

I/O drives software as a basis for system development. The use of a high

level language for most of the developed software can enhance the efficiency of

software production and maintenance (at some cost in code efficiency). Finally,

It should be recognized that while the various conununications centers may differ

in numbers and types of lines supported, a relatively high degree of commonality

in software will exist through the various Installations.

5,4 ALTERNATIVE APPROACH

The design options discussed above address the application of communications

automation technology to the operation of 22 centers which perform tape relay as

well as terminal station functions. A separate study is addressing similar operations

at many other facilities such as Group Headquarters. Both studies address only

segments of the end—to—end flow of message traffic , from originator to addressee.

Neither study addresses the growing requirement for the transfer of information

In data pattern (i. e. card) format. More basically, current study efforts make

no attempt to evaluate the effectiveness with which the Coast Guard Communication

System fulfills its role In the broad C3 efforts of the Coast Guard . There Is no

assurance, therefore, that the application of communications automation techniques

to message handling functions at the 22 candidate terminal/relay facilities represents

the most operationally sound or cost-effective application of available automation -

technology to total Coast Guard needs.

Based on an extremely limited examination of systemwlde traffic patterns

and the interconnecting links between system nodes , It appears that systemwide

reliability, responsiveness and speed of service could be improved , with or without

automation, by the consolidation of all relay activity into a small number (perhaps

4 to 6) of strategically located Area Major Relay Stations. Each Area Maj or Relay
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Station could be provided high speed, high capacity access into AUTODIN for Inter- - 

-

node connectivity. All Coast Guard activities within each specified area could be

connected to the Area Major Relay Station (by single station or multi-station

tributary lines) for record communications (narrative message or data pattern)

services , including access into AUTODIN. Such a reconfi gured complex would

be amenable to a number of automation options, responsive to both systemwlde
and local needs.

A more detailed examination of this alternative approach appears to oe

essential before developing any firm program for automation of all 22 centers/
stations examined In this report. It also appears desirable that any interim steps

to automate selected fun ctions be limited to those centers/stations where an urgent

operational need for such actions can be demonstrated.
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SECTION 6 - OPERATIONA L AND TECHN ICAL BENEFITS

6.1 INTRODUCTION

This section examines the series of design options developed in Section 5 In

order to identify the operational and technical benefits , if any , offer ed by each

option, and to measure the responsiveness of each option to existIng requirements.

6 .2  DISCUSSION

An in-depth evaluation of the effectiveness of COMMCEN operations would

normally take into consideration three major factors:

• Speed of Service. The time required to process a message through a

center, if compared to a standard or to the average times achieved by a group
of similar centers, provides one measure of center effectiveness. Speed of

service, or in-station handling time , can be influenced by station confi guration,

in—station practices and procedures, manning levels, and personnel capabilities.

Customers served by COMMC ENs can also Influence In-station handling times

adversely if they fall to prepare messages properly or if traffic which has been

prepared and released Is collected and delivered to the COMMCEN at the end

of the work day.

• Accuracy. The accuracy with which a center performs its functions is

highly personnel dependent. Performance may also be degraded by poor maintenance

practices leading to malfunctioning equipment. Some of the factors which might

indicate an error-prone operation would be a high AUTODIN rej ect rate, abnormal

service message activity , non—deliveries , frequent delays , repeated misroutes,

and the recurring need to redistribute messages internally to correct routing.

• Customer Complaints. Frequent customer complaints are generally

Indicative of less than optimum performance.
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As stated earlier , the manner in which COMMCEN logs and records are

maintained, In particular , and the lack of standardized In-station practices,

in general , make It virtually impossible to determine the speed of service now

being provided. This proved tru e at three of the four sites surveyed during

this study. At the COMMSTA Portsmouth it was possible, uti lizing station

files , to develop actual In-station handling time data. Based on limited sampling

(200 messages, which Is about 35 percent of one day ’s traffic) , a message

processes through the COMMSTA In approximately 42 minutes. To provide a

base for evaluation , synthesized handling times were developed for all sites,

including the COMMSTA. These figures accurately depict the time equired to

perform each function from entry Into the COMMCEN until all processing has

been completed , but ignore all delay times (e.g. awaiting action) . It Is interesting
* to note that the COMMSTA average actual handling time (42 minutes) Is apr~roxl-

mately 6.4 times the synthesized handling time (6 minutes, 36 seconds ~‘a derived

from Table C—il , Appendix C). Since these statistics represent averages of

averages , application of the 6.4 factor at the three COMMC ENs to develop

actual handling times would be of questionable validity.

As In the case of handling times , available records provide little basis for

evaluating the accuracy with which the facilities visited perform their functions.

Each site visited was manned by well trained personnel who were obviously

fully capable of performing assigned duties. In reviewing message files , the

incidence of corrected copies (to change internal distributi on) and service messages

(to correct originated messages transmitted earlier) was relatively minor. There

Is no evidence, therefore, tha t Coast Guard COMMCENs , In general , and those

surveyed , specifically, are particularly error prone.

Each of the sites visited appeared to be providing sati sfactory service to

its users.
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6.3 METHODOLOGY

In the absence of established criteria , valid measures of current performance,

or documented deficiencies , it is difficult to quantify the operational benefits

offered by the optional approaches to automation suggested in Section 5. it is

possible, however, to examine qualitatively the impact each option might have

on accomplishing the nodal functions which were described in Paragraph 3.4,
Section 3. It is also possible, using the synthesized handling times developed in
Appendices A through D, to identify potential improvements in in-station handling
times and to predict manpower implications.

Paragraph 6.4 addresses each nodal function Identified earlier,
providing in narrative form a description of the Improvements which

might be achievable by implementing options 2 through 4F. There Is no

operational advantage to option 1. In-station handling time and manpower Impli-

cations are addressed in Paragraph 6.5. These evaluations are then summarized
in Paragraph 6.6.

6.4 IMPACTS ON FUNCTIONS

6.4.1 Reception and Translation — Incoming i~1essages

Options 2 and 3 will have no affect on this function .

Under Option 4A , the processor would become the receive terminal for

AUTODIN and Intra—Coast Guard circuits. The automated system will translate

Incoming messages to page copy and , where relay via circuits not terminated on
the processor Is required , paper tape. The requirement to produce paper tape

will be eliminated by adding option 4B. Adding option 4E will eliminate the need
for page copy except on messages requiring internal distribution.

Options 4A and 4B will provide automatic acknowledgement of receipt where
required by network protocols.
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6.4.2 Inspection - Incoming Messages

OptIons 2 and 3 wIll have little impact on the Inspection process. Optiona

4A and 4B will automate all aspects of the inspection process except examination

of the text for completeness and readability.

6.4.3 Lo~~ing — Incoming Messages

The requirement f t r  manual maintenance of circuit and associated logs and

annotating time of receipt will continue under options 2 and 3, but will be

eliminated by options 4A and 48. PartIal automation of the logging functions
performed by RADSTA/COMMSTA radio operators will be provided by option 4F.

6.4.4 Routing - Incoming Messages

Assuming adoption and use of a standardized subject Index code, the RIX T

(to be provided designated stations under option 2 and all stations under ~~t1on 3)

will provide an automated in—routing capability for messages received through

AUTODIN .

Option 4C , when Implemented with options 4A and 4B will automate all

in-routing.

R egardless of the option selected , manual look—up tables must be retained

to assist in the in—routing of messages received from non—C oast Gua rd activities

and Coast Guard traffi c from which the index code was omitted by the originator .

Options 2 and 3 will provide no assistance In determining the need for relay

or in effecting such relay. These functions will be automated for circuits terminated

on the processor upon implem entation of options 4A and 413. Option 4F will provide

a basic capability to automate the switching of received traffi c to appropriate

operating positions. Certain procedura l actions may be required to exploit thi s
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capabi lity. These could involve the assignment of routing indicator8 to mobile units

and inclusion , in message headers, of an appropriate operating signal (i. e. ZON1,

ZON2, etc.) to indicate broadcast responsibilities.

6.4. 5 Inspection - Outgoing Messages

There will be a continuing requirement for the manual inspection of originated

traffic under any selected option.

6.4.6 Logglng - Outgoing Messages

The discussion relative to logging of incoming messages (Paragraph 6.4. 3) 18

also applicable to outgoing messages.

6.4.7 Routing - Outgoing Messages

With options 2 and 3, the operator will continue to designate circuits on which

- : outgoing traffic is to be transmitted. In RIXT equipped centers, the out-routing

of AUTODIN traffic will be accomplished by the host LDMX /NA VCOMPARS. The

non-1UXT centers (option 2) will be equipped with the OCR/MHG combination

which simplifies but does not eliminate the manual out—routing process.

This function will be automated by options 4A and 4B.

6.4.8 Preparation for Transmission — Outgoing Messages

The manual preparation of messages for transmission will continue under

options 2 and 3, except for AUTODIN traffic at OCR equipped centers. Manual

preparation of paper tapes in ACP 126 format, or entry via KVDT will continue

with options 4A and 4B. The requirement for manual preparation of tapes will

be eliminated by option 4D, except on those messages which are delivered to

the COMMCEN on non-OCR forms. Option 4F will simplify the preparation of traffic

received via radio circuits for entry Into the system.
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6,4.9 TranslatIon and Transmission - OutgoIng~ Messages

OptIons 2 and 3 wIll have no impact on this function. Translation and transmission
on AUTODIN and intra-Coast Guard circuits will be automated by option 4A and
on all other landline circuits by option 4B.

6.4.10 Relay Sequence

The functions Involved in processing relay traffic are a combination of those

involved in processing incoming and outgoing messages. Thus, options

2 and 3 offer little toward improving this operation. Options 4A and 4B would

eliminate the requirements for tape relay and format conversions which are among

the more time-sensitive of COMMC EN function s now being performed.

6.4.11 Reproduction

None of the suggested options address the reproduction of messages for

internal distribution.

6.4.12 Distribution

Although not addressed specifically , options 4A , 4B, 4C, and 4F together

would provide a capability for electrical di stribution of messages to, and remote

entry of messages originated by, selected high volume users. With options 4A

4B, and 4C, an electrical interface betwoen the COMMC EN processor and an

admini strative word processing system should also be technically feasible.

6.4.13 RevIew

The requirement for the manual review of traffic Is designed primarily to

avoid non-deliveries and to detect personnel errors. In options 2 , 3, and 4A

(to a lesser extent), this manual review will probably continue. The need for

and capability to conduct manual “traffic checldng” will be eliminated by option 48.
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6.4. 14 Filing

In options 2 (RDCT equipped stations only) and 3, the host LDMX/NA VCOMPARS

will maintain files of messages received and transmitted via AUTODIN. Flies of

messages sent/received by other means would be maintained manually.

Implementation of options 4A , 4B, and 4E1 would continue the requirement

to maintain hard copy files , although 4E1 would automate reference to/recall

of the most recent (up to three days ’) traffic. Option 4E2 would eliminate the

need to maintain hard copy files , except those required by law or regulation.

6. 4.15 Data Management

The host LDMX/NA VCOMPARS will provide selected statistical data on

AUTODIN traffi c to RIXT equipped centers (options 1 and 2). An automated

capability to produce management data will be provided by options 4A and 4B.

In this connection , requirements for stati stical data will exert a major influence

on the types of Informati on to be entered into the automated logs and j ournals.

Such requirements should , therefore, be Identified prior to software development.

6.5 HANDLIN G TIMES/MANPOWER IMPLICATION S

6.5. 1 General

As noted earlier , the synthesized handling times developed in the ann exes

provide a basis for measuring improvements which may be expected , In speed of

service, by automating selected functions. In order to relate the time saved

in processing a message to potential manpower savings , it is necessary to examine

traffi c volumes. Since message handlings In a COMMC EN fall into three general

categories (I. e., those originated locally; those received and requiring interna l

distribution; and others , which would include multiple transmission of originated

messages as well as relay), totals in each category are required.

6—7 
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Data reviewed at the Headquarters COMMC EN indicated that a high

percentage of the send traffic (about 55 percent) is locally originated and an

extremely high portion of the received traffic (about 85 percent) requires local

distribution. For a busy day, when 0.4 percent of the annual total is handled ,

the HQ COMMCEN processed 186 originated messages, effected Internal

distribution of 672 messages, and relayed (including multiple transmissions

of originated and received messages) 274 messages.

The revi ew of traffic at the COMMST A Portsmouth indicated that originated

and terminated (requiring distribution) traffic represented a negligible percentage

of tota l traffi c handlings.

Surveys at the Third and Fifth Districts revealed distributions which differ

substantially. At the Third District only 9.4 percent of the total send volume

was originated locally, while 38. 6 percent of messages received required re-

production and distribution. The Fifth District distributi on pattern was 21 • 6

percent originated and 58. 3 terminated. The composite distribution of these

two centers Is 12 percent originated and 44 percent terminated . The latter

distributi on has been utilized to develop Table 6—1. Since this may result In

Inflated figures for Third and possibly the Twelfth Districts , and conservative

estimates for the remaining District COMMC ENs , Table 6—1 also Includes ,

within parentheses , message count In each category based on Third and Fifth

District COMM C ENs.

6. 5.2 Handling Times - COMMCENS

Table 6— 2 summarizes the reductions In handling times which can be

achi eved by implementing selected options. These data have been developed from

the synthesized handling times for the Third District , as generally representative

of all District COMMCENs. For each type message reflected , the total

processing time has been reduced by subtracting the time Involved to manually

perform those function s to be automated.
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6. 5.3 HandlIng Times - RADSTA/COMMSTAs

The reductions in handling times which may be realized by automating

RA DSTAS and COMMSTAs are summarized in Table 6—3. These utilize the

synthesized handling ti mes developed at the COMMSTA Portsmouth as a base.

Options 4C and 4D are excluded from the analysis due to the low terminated!

originated activity noted at the COMMSTA Portsmouth.

6.6 OPERATIONA L EVA LUATION

6.6. 1 OptIon 1

The baseline option offers no operational advantages. Some improvements

In current operations might be realized by establishing standardized in-station

practices and circui t operating procedures and , where work flow (time and

motion) studies indicate the need, by equipment reconfigu ration. Such

improvements would , however , be relatively minor and provide a marginal

capability to absorb increa sing volumes of traffic.

6.6. 2 Option 2

Replacement of AUTODIN Mode V terminals with the Mode I terminal will

provide higher capacity access into AUTODIN and a capability , which does not

exist today, to process card traffic. At a high volume center , the higher speed

of the Mode I terminal would tend to smooth out the peak loading curve , with

a resultant Improvement in overall in- statIon handling times. The OCR/I~1HG

capability will provide an operation less susceptible to humar error and improve

in—station handlIng times (by about 6 minutes and 50 seconds (6:50~ per message)

for outgoing messages, which also represents a reduction in manpower loading.

As a stand—alone device, however, It will not enable a reduction In manning

level.
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The utilization of a RD~T In lieu of the Mode I for AUTODIN access , with

a companion OC . , will ensure a more accurate operation and provide a

substantial Improvement In speed of service for messages sent or received by

AUTODI N (approximately 9 mInutes and 14 seconds on originated messages and

1 minute on traffic terminating in the cente r~. Since traffi c sent , received , and

relayed via other circuits will continue to be processed manually, the RIXT , while

providing some reduction In workload, offers limited manning level compensation.

The capability of the host LD1~D(/NAVCOMPARS to maintain logs , journals , and

files and to provide management data will be of questionable value since systemwlde

only 25 percent of send traffic and 50 percent of received traffi c involves AUTODIN.

The RIXT would be an ideal application of communications automati on to a

large volume message center with terminal responsibilities only ~1. e., no

relay functions).

6.6.3 Option S

Comments on application of the RIXT to Coast Guard message handling

functions are includ ed in the discussion of option 2.

6.6.4 Optlon 4A

Option 4A will provide a more efficient and accurate CO?SIMCEN operation.

By automation of the TWPL-TWPL , TWPL-AUTODTh~, and AUTODIN-TWPL

relay activity and associated logging and record keeping, substantial Improvements

of in—station handling tlme~ ~nd reductions in personnel workload will be achieved .

Elimination of the requirement to prepare originated tra ffi c In JANA1~ 12S format

will also Improve handling times. Although this option does not specifically address

the In—routing of received traffi c, i mprov ed speed of service will result upon

diverting a major portion of the manpower effort from manual relay activity . This

option Will save, Insofa r as operator time is involved , approxImately 4 minutes 54

seconds per message on originated traff I c, 54 seconds on terminated tra ffi c, and

Ii . . __  

6—13 

~~~~~~~~~~~~~~~~ ~~~_~~
._

~~~~__________  ____



‘ t ~z~~ ‘ ‘ - c~ ~~i~w -~~~~ ~~~~~~~~~ ~~~~
“

~
‘ 

~~~~~~~~~~~~

2 minutes 2 seconds on relay traffic. At a high volume center , such as the Third
District, this represents a total manhour savings in the order of 3990 minutes per day,

which equates to two men per watch section. At a small station, for example Fifth

District , the time savings would be about 1285 minutes , or less than one man day.

It should be noted that option 4A as well as other configurati ons proposed
Wi thin option 4 would replace existing or planned AUTODIN terminals and
teletypewriter equipment associated with circuits terminated on the central processor.

6.6.5 Qption 4B

Option 4B will extend the capabilities of option 4A to include all circuits
terminating In the COMMCEN with the exception of functi onal , non—Coast
Guard circuits such as the Defense Coordination Net installed th the HQ COMMCEN .
Implementa tion of the opti ons 4A and 4B will eliminate the ieed for all teletype-
writer terminals except those retained for tape preparation (originated traffic)
and backup purposes. All relay functions will be automated . Although further
improvements in COMMCEN effectiveness can be anticipated , the potential for
manning level reductions appears slight.

6.6.6 Option 4C

Option 4C, and add-on to 4A and 4B, will provide a substantial improvement In

processing terminated traffic, eliminating a manual function now consuming approxi-

mately one minute per message. Together, options 4A, 4B, and 4C will reduce

manpower loading, by message, on the order of 4 minutes 54 seconds (originated),

1 minute 48 seconds (terminated) and 1 minute 34 seconds (relay).

6.6.7 Option 4D

Option 4D, when added to options 4A and 4B, will complete the automation
of originated message processing, providing a substantial, additional Improvement

(4 minutes 20 seconds per message) to in—station handling times.
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6.6.8 Option4E

Partial implementation of this option (4E1) will provide a limited improvement

in operations, supporting near real-time recall of , or reference to, most recent

(3 days ) files. It will not eliminate the requirement for hard copy files.

Full implementation (4E2) will eliminate the need for printing out copies

of relay only traffic and for maintaining hard copy files. This option will simplify

reference to files , provide a base (when used with the automated log and journal)

for in-depth traffic analyses, and contribute to a reduced administrative workload

on COMMCEN personnel.

6.6. 9 Option 4F

This option will expedite the flow of traffic through a RADSTA or COMMSTA

to appropriate radio operating positions and provide the operator with a capability

for remote entry of traffic received via radio circuits into the automated system .

This option will also simplify the maintenance of operator logs. The most

Important operational advantage to this option is the elimination of the collateral

functions which now tend to prevent the full time dedication of radio operators

to their primary duties.

6.6.10 Workload Reduction Summary

Table 6—4 summarizes the potential overall workload reductions and , hence,

manpower implicati ons of each option. It is based on data presented earlier in

Tables 6— 1 and 6—2. The estimates provided for the Headquarters COMMCEN

are based upon the observed distribution which has a significantly higher ratio

of originated and terminated traffi c than District COMM CENs (e. g. 55 percent

originated and 85 percent terminated, provide a busy day total of 186 origInated ,

672 terminated , and 274 other). Since no clear pattern of in-station traffi c flow

(i. e. originated to AUTODIN , TWPL , and other circuits; TWP L to other circuits ,

etc.) has emerged during this study , Table 6-4 was developed by applying the
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estimated reductions for AUTODIN ORIGINAT ED (Table 6-2) to all originated

messages; the estimated reduction for INCOMIN G AUTODIN TERMINATED to all

terminated messages; and estimated reductions for INCOM iN G AUTODIN RELA Y

to all other messages. The total estimated reductions for originated messages

may, therefore, be slightly optimistic and, for terminated and other messages,

conservative. Since the total number of terminated and other messages Is

considerably higher than the originated total , actual workload reductions In excess

of those computed may be achievable.

Table 6—4 indicates (when total reductions are divided by 1440, one man —

day) that the options would provide manpower compensation as follows:

• Option 2 - one man per watch , HQ COMMC EN (total four billets)

. Option 3 - one man per watch , HQ and Third District COMMC ENs.

(total eight billets)

• Option 4A - two men per watch , Third District COMMC EN ; one man per

watch , HQ, First, Seventh, Eighth , Twelfth , and Fourteenth District

COMMCEN s (total 32 billets)

• Option 4 (with all suboptions) - three men per watch , Thi rd District

COMMCEN ; two men per watch , HQ COMMC EN; and one man per

watch , First , Fifth , Seventh , Eighth , Twelfth, Fourteenth , and

Seventeenth District COMMCEN s (total 48 billets) .

Table 6— 5 summarizes the potential workload reductions which might be

realized by implementing opti ons 4A , 4B , 4E , and 4F at RADSTAS and COMMSTAs.

OptIons 2 , 3, 4C . and 4D are not addressed since none offer opera tional advantages.

Table 6—5 was developed by applying the potential reduction Identified In Table

6—3 to the COMMSTA Portsmouth relay,’distrlhut ion pattern illustrated in Table

C—9. Since Table C—9 represents 22 perce of busy day volume, the computed

reductions are multiplied by 4.5 to derive total anticipated reductions for a busy

day. Predicted reductions for other COMMSTAs and RA DSTAS are based on
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total traffic handled ratios (I. e., RADSTA “A” total send and receive versus

COMMSTA Portsmouth total send and receive) . The total workload reductions are

converted to man-days for convenience. These manpower savings are not

considered potential compensation for automation costs but additional resources

which can be utilized to improve the operational effectiveness of the respective

stations.

6. 7 RELIA BILIT Y AND MAINTAINABILITY

The reliability and maintainability aspects of options 1, 2 and 3 are essen-

tially Identical. With these options, the message center operation consists
of independent machines and manual Integration of those machines Into a system.

The independence of the equipment protects against total failure of the center

(except in the case of power outage) . Reliability factors are therefore expressed

in terms of the independent reliabiliti es of the equipment and the overall reliability
of human procedure. Similarly , maintainability encompasses the Individual

maintenance of independent machines. Thus, in the first three options, recovery
consists of repai ring or substituting equi pment.

OptIon 4 provides for processor integration of many of the circuit hand-

ling and procedural ftmctions of the message center. In so doing, the reli-
ability of overall message center operations tend8 to be centralized at the

processor and its peripheral equipment. The state-of-the-art In small computer

technology is such that processor mean-time—between-failure ( M’FBF) can be

expected to be in the order of 1000 bra (=42 days). As with any system of

hardware components, the incidence of failure can be minimized by establishing
preventive maintenance procedures for all operational equipment. Deleterious
effects of system failure can be minimized by establishing suitable backup

procedures consisting of software , hardware, and manual substitutions to permit
graceful degradation of system operation.
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The maintainability of a processor automated system is facili tated by the

modular construction of currently available processor equipment and the

availability of effective diagnostic software. If the automated center maintains

a stock of substitute modules for critical components the m ean—ti me—to—repair

(MTTR) can be expected to be of the order of 10—15 minutes for the processor .

Critical peripherals such as the line printer and disk system may require

t longer repair periods. The effects of a failur e to these components could be

minimized by the Implementation of alternate procedures or equipment redundancy.

f 6,8 INTERFACE S

In message center automation , interfaces can be addressed in two general cate-

gories - physical and procedural. Physical Interfaces encompass adapting

automation equipment to the communicati on systems currently avai lable at the

message centers. This resolves to a design problem at the communications

interface of the processor system of option 4 and Is a minor concern In options 2

and 3 since they Involve equipment addition s or substitutions which are compatible.

The design must accommodate , for example, both 5—level Baudot and 8—level

ASCII and part—time as well as 24-hour per day distant terminal operations.

From a procedural point of view, human interfaces to an automated message center

are least impacted by option 2 and most by option 4. All options involve the

handling of messages in hard copy form at input and output and options 2 , 3, and 4

are characterized by decreasing hard copy and tape handling and Increasing

activity at KVDT equipment. The net effect In option 4 is to focus operator

activity at specific stations in the center.

6 , 9 FACILIT Y IMPACT

Comparisons with option 1 indicate that options 2 and 3 will result In a

slightly higher demand on facility space and power and no oarti cular impact on

operating supplies and supporting equipment . Option 4 may involve a major j

j  
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modi fication to existing centers. Most operational TTY equipment will be

removed. The volume of supporting equipment and supplies will be substantially

reduced. Additionally , processor automation would produce a marked reduction

in personnel movement In the facility Indicating a need for layout changes beyond

equipment installation.

6.10 IMPLEMENTATION IMPLICATIONS

6.10.1 Problems

Retention of present operations (option 1) or continuation of currently

planned improvement actions (option 2) pose no implementation problems.

The feasibility of implementing option 3 appears extremely problematical

since it is dependent upon the availability of Navy resources.

OptIon 4 will require the most detailed planning to ensure continuity of

operations during substantial facility alterations and modifications to in-station

procedures. The implementation plan must also identify the need and provision

for a limited backup capability.

6.10.2 OperatIonal

In order to achieve the maximum benefits off ered by automation of outgoing

message processing (options 2, 3, or 4), adoption of a standard message form

for mandatory use by message drafters and strict adherence to prescribed

drafting procedures will be essential. Automated in-routing will require

effective use of a standardized subject code.

6. 10.3 Training

The current training requirements Include preparatory training in radioman

school to supply a basic understanding of communications systems and procedure

followed by OJT at the message center to provide familiarization in specific

operations at the message center. Additionally, operators are rotated through

the various positions at the center to maintain that training.
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Automation option 2 would not require a significant alteration in training

requirements. The operation of new equipment and its integration with

existing procedures can be handled by additional OJT. Option 3 will Impact

training requirements to only a small degree. In thi s case training will

require Instruction in center operation as is currently provided plus instruction

In the concepts and operation of the RIXT, OCR, and MHG equipment . These

requirements could be handled by means of self study and OJT at levels

comparable to current training. Option 4 can be expected to have a moderate

impact on training requirements. With this option , training requirements

at the message centers must Include current requirements plus additional

training In system operation and equipment fami liarization. As this option

is developed totally within the Coast Guard and requires signifi cant changes
in equipment and procedure, the training requirements can be expected to

be fairly extensive during the impl ementation phase with a reduction to near

current levels as the system matures. Current background training supplemented

with self study, class instruction for supervisory personnel , and OJT will

be required. Specific coverage would Include processor concepts and operation ,

human Interface , diagnostics and maintenance, and peripheral operation.

Additionally, higher level training should be provided at some development

center (which may be an operational message center) to provide for in—house
Coast Guard development support for system modificati on and improvement.

This training would require additional instruction In processor operation and

software concepts.

6—22
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611 SUMMARY EVA LUATION

Table 6-6 provides a summary evaluation and relative order of desirability

of options 1 through 4. The evaluation of option 4 Ia applicable regardless of

the suboption configuration selected.

Section 8 wIll address the recommended ultimate configuration for each

candidate facility and provide a recommended Implementation schedule.

I
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SECTION 7 - COSTS- VER SUS B~~~EFITS

7,1 INTRODUCTION

This section examInes the cost implications, including potential cost benefits,
of each candidate design option. Also addressed are the comparative benefits of

the leased versus purchase option.

All costs and cost savings identified In this section are stated In constant

dollars,

7. 2 METHODOLOGY

The analyses presented herein are li mited somewhat by the lack of detailed

cost data regarding current operations. For example, It is virtually impossible to

Identify total costs, in dollars or manpower, allocated to the maintenance of tele-

typewriter equipment. Typically, the costs for leased landline services ~iclud e

equipment rental and maintenance. In implementing an automated system, most

teletypewriter equipment will be removed offering some, perhaps minor, cost

savings (i.e. equipment rental charges or resale if government owned). These

savings, however, may be offs et, when circuit8 are terminated on a processor , by

termination penalties, reterminatlon charges, or miscellaneous costs such as those

associated with the rental of line modems, if required. These potential savings or

coats are, therefore, not considered in subsequent cost analyses.

Table 3—7 summarizes the costs for teletypewriter consumables as documented

during on—site surveys. Although thi s summary indicates an average cost of $3.38

per 100 messages, approximately 25 percent of that total represents costs for

expendable supplies other than teletyperwriter paper , tape , and ribbons. In

developing potential consumable cost savings in this section, a more conservative

cost factor of $2.50 per 100 messages is used . Note that this figure does not Include

the cost of copier supplies.
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In computing military pay cost off-sets , the average E-5 man/year cost

(Standard Personnel Cost as Identified in Commandant Notice 7100) of $10, 800 ,

multiplied by a factor of 2 .0 as discusst~d in paragraph 3.6.7 , Is utilized.

7.3 COST ANALYSIS OF OPTION S

7.3.1 Option 1

Option I Is the baseline against which all other options are compared.

7.3.2 OptIon 2

Assuming implementation In 1979, option 2 would involve an Investment cost ,

for 12 OCR /MHG Installations, of $609, 600 (based on the cost of the HQ Installation).

Mode I AUTODIN and Remote Information Exchange Terminals would be provided
by the Navy at no cost to the Coast Guard . This option will have no appreciabl e

impact on consumables but will offer limited manpower compensation (one man per

watch Headquarters COMMCEN , total four billets). Over a nine-year period, total

military pay reductions ($777 ,600) will offset the 1979 expenditure for OCR ‘MuG

equipment.

7.3.3 Option 3

Option 3 assumes that Remote Information Exchange Terminals can be provided

by the N avy, for all candidate facilities, at no cost to the Coast Guard . As In

option 2 , this option will exert negligible influence on operating and maintenance costs.

It will, however, offer more substantial manpower reductions In the order of eight

billets, translating to annual military pay savings of $172 ,800. If Implemented In

1979, this option will, In the nine—year period 1979 through 1987 , reduce manpower

costs by a total of $1,555,200.

7.3.4 Option 4

OptIon 4 analyses are ba sed on the purchase of equipment at single quantity

prices (Table 5—1) in accordance with the impl ementation schedule proposed in

Section 8.

7—2
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Estimated automation coats, by facility are presented in Table 7-1. The initial
entry (i.e. , 106, 81, or 61) was developed as follows:

• High Volume Center:

Acquisition Cost - $85,140
Site Preparation (10%) - 8,514
Installation - 2,668

Maintenance (Annual) — 7,836

Consumables — 1.755
Total — $105,913

• Medium Volume Center:

Acquisition Cost - $64 ,340

Site Preparation (10%) - 6,434
Installation — 2 044

Maintenance (Annual) - 6,516
Consumables - 1,548

Total — $80,882

• Low Volume Center:

Acquisition Cost — $48,330

Site Preparation (10%) - 4,833

Installation — 2,044
Maintenance (Annual) — 5,016
Consumables - 750

• Total — $60,973

Subsequent entries represent annual recurring costs for maintenance and
consumable supplies. Again it should be noted that consumables do not Include coats
associated with reproduction and internal distribution. Consumable costs Include,
however, periodic (i.e. quarterly) replacement of magnetic tapes at high and medium
volume centers.
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Table 7—2 proJects, for each facility, the estimated coats for consumable

supplies by year. These estimates are based on anticipated traffic totals (Table 4-2)

multiplied by the coat factor of 2.5 cents per message. Entries within the shaded

area are identifiable cost savings.

Table 7—3 summarizes anticipated military pay savings. These are based on

the potential billet reductions Identified in paragraph 6.6.10. The potential

workload reductions achievable at RADSTAs and COMMSTAs are not refl ected for

reasons stated in paragraph 6.6.10.

Table 7—4 provides an overall summary of the systemwide cost implications

of option 4. NotIng that the figures presented include procurement, operations and

maintenance, and military pay dollars , the net affect of option 4 is a nine—year

savings of $5,806,000.

TABLE 7-4. SYSTEMWID E COST IMPLICATION S - OPTION 4 ($K/YEA R)

ITEM 1979 1980 1981 1982 1983 1984 1985 1986 1987 TOTAL

AUTOMATION COSTS 544 539 402 434 142 223 231 239 308 3062

SA VINGS—CON SU MABLES 21 43 56 ~;-~ 70 74 77 80 83 572

SA VINGS—MANPOWER 432 778 864 1037 103 7 1037 1037 1037 1037 8296

NET UJ CRE A SE( +)/  +91 —2 82 —518 — 671 —965 —88 8 —883 — N 7 8 —812 —5806
DECREASE (-) 

_______________________________________________ _____

Table 7— 5 is a summary, by facility , of the long range cost Implications of

option 4. Due to rounding off and exclusion of software development costs , totals

will not agree precisely with earlier tables. Included as a non—add Item Is the

military pay value of RA DSTA/COMMSTA billets which may be diverted to more

essential functions. This table indicates that automation, as proposed by option

4, represents a cost effective approach toward Improving message handling operations

at moat candidate Coast Guard facilities. On cost considerations alone, automation

of the Second , Ninth , Eleventh, and Thirteenth District COMMC ENs and the Adak

and New Orleans radio operating facilities does not appear cost effective.
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TABLE 7-5. COST IMPLICATION S BY FACILITY (1979-1987) ($K)

NET SA VINGS
AUTOMATION SA~~~ GS ( - )  OR

FACILIT Y COST CON SUMABLES MILPAY COST ( + )

HQ 186 73 1555 —1442
1ST DISTRICT 137 28 691 — 582

2ND DISTRICT 61 1 - + 60

3RD DISTRICT 186 85 2333 -2232

5TH DISTRICT 121 19 518 — 416
7TH DISTRICT 176 37 691 — 552

8TH DISTRICT 129 25 604 - 500

9TH DISTRICT 129 23 — + 106
11TH DISTRICT 97 7 - ~ 90

12TH DISTRICT 137 27 691 - 581
13TH DISTRICT 105 10 — ~ 95

14TH DISTRICT 137 26 691 - 580

17TH DISTRICT 121 18 518 — 415

ADAK 81 1 - + 80

BOSTON 129 23 1210’~ + 106

HONOLULU 137 26 1382* + 111

KODIA K 121 17 1037* + 104

MIAMI 137 34 1382* + 103

NEW ORLEANS 89 2 - 87

PORTSMOUTH 145 47 2333k + 98

SAN FRANCISC O 129 22 l210~ 4 106
SAN JUAN 121 is 518 103

~Non .add . Divert to more essential duties.

L
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7.4 MAINTENANC E ARRANGEMENTS

Based on data collected during the conduct of this study, COMMC ENs possess

no in-house maintenance capabilities. Maintenance of teletypewriter equipment

is obtained by leasing arrangements or through reimbursable intra- or Inter-

service support agreements. At COMMSTAs and RADSTAs, such maintenance

is performed by station forces, supported by ready stores of repair parts.

Maintenance of an automated system will require trained personnel; a ready

supply of spare modules, circuit boards, and other repair parts; specialized

teat equipment; and a limited repai r fflt~fltty (workshop) . At the Headquarters and

District COMMC ENs, the cost of one techni cian ($21,600 per year) and other Items

required to maintain a government owned system would far exceed the estimated

cost (Table 5—1) for contract maintenance. It Is considered unlikely that a one-man

In—house repair force could provide the same degree of responsive, reliable service

which might be expected from contract arrangements. For these reasons, the

automation costs developed earlier include the cost of leased maintenance.

At RADSTAs and COMMSTAs , the In—house versus leased maintenance decision

should be made on a ease-by-case basis. For example, at COMMSTA Portsmouth ,

where a processor based automated control system is in operation, the required
maintenance skills are now available. In this case, in—house maintenance of an

automated communications subsystem may prove more cost effective and, possibly,

more responsive. At facilities where no other automated system exists, leased
maintenance of the automated communications system appears more desirable.

7,5 LEASE VER SUS PURCHASE

Discussion with vendors of systems such as those represented in Table 5—1 and

limited literature search indicate three primary acquisition strategies:

• Purchase

• Lease

7—9
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• Term Lease/Purchase

From the cost aspect , the purchase approach is the least expensive. The

representatIve system illustrated for the high volume center would require an

Init ial , one—time Investment of $85,140. A typical 36—mont h leasing arrangement

will Involve a monthly lease charge equating to 2.33 percent of the purchase price,

or for the high volume center a monthly coat of $1 984 (not including maintenance

service in either case) . Under such a leasing arrangement, monthly charges

would approach the purchase cost in about 43 months.

The term lease/purchase option , again assuming a three year plan , would

involve monthly charges of 3.42 percent of the purchase price , or $2912. At the

end of the three year period , the lessee acquires title to the system. The total

coat , In this case, approaches $105,000 , or over 120 percent of the basic purchase

price.

Minicomputer technology has advanced rapidly in recent years. Continued

advancements can be expected in the future. Thus , there is some risk that a system

purchased today may approach obsolesence in the near future , or where enhancement8

can be provided , involve additional Investment costs. This risk can be reduced

substantially If system acquisition has been accomplished through short term leases.

The proposed Coast Guard automation program is , when compared to programs

being pursued by other Military Services, relatively modest. If systemwtde Imple-

mentation in the Immediate future were being considered , acquisition by purchase

would appear desirable. In consideri ng implementation over a 9-10 year period ,

leasing appears somewhat attra ctive, since by avoiding periodic peak funding

surges, the program would be implemented by essentially constant funding levels.

It would appear appropriate, as this program develops , to solicit from pro-

spective vendors cost data on all acquisition options.
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SECTION 8 - RECOMMEND ED SOLUTIONS

8.1 INTRODUCTION

Initially, this section presents a reconunended order of priority for the

application of communications automation techniques to the message handling

functions now being performed by candidate Communication Centers , Communication

Stations, and Radio Stations. The recommended order of priority Is based upon

current and anticipated traffic volumes, the operational mission of the parent

command/commands supported , and potential benefits (including manpower savings)

to be realized. Following this priority listing is a description of the recommended

configuration, from option 4, considered appropriate for each facili ty. The time

phasing proposed for implementation is summarized in tabular form ,

8.2 RECOM M END ED PRIORITY ORDER

Priority I includes only those facilities where immediate improvements appear

essential. It is reasonably certain that neither of the two COMMCEN s which fall

into this category could accommodate future traffic Increases without some

degradation In the quality of service to its users. One COMMSTA is also considered

a primary candidate for automation. The facilities toward which automation effort s

should be directed initially, as a matter of operational urgency are, in order:

Third District COMMCEN

Headquarters COMMC EN

COMMSTA Portsmouth

Priority II includes those District COMMC ENs where automation In the mid—

term will provide substantial benefits; all Communication Stations; and major

Radio Stations. These faciliti es, in relative order of urgency, are:

8—1
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COMMCENS COMMSTA/RA DSTAS

Seventh District Miami

First DIstrict Honolulu

Twelfth District Boston

Fourteenth District San Francisco

Eighth Di strict San Juan

Ninth District Kodiak

I~’1fth District

Seventeenth District

Priority III includes all remaining District COM?vICENs and RADSTAs. Within

this category are two District COMMC ENs (Thirteenth and Eleventh) where traffi c

handlings , based on anticipated growth, will justify automation in the long term.

Except In the Interest of standardizati on, automation of the Second Di strict

COMMCEN should not be considered . Similarly, automation of RADSTAS Adak

and New Orleans does not appear warranted.

8.3 RECOMMENDED CONFIGURATIONS

The configuration recommended herein constitute an approach to automation

which surplants and , thus, obviates the need to pursue existing programs (e.g.

Mode I AUTODIN , RIXT , and OCR/MHG).

8.3.1 Large Volume COMMC ENS

Thi s category Includes the Third District COMMCEN and the HQ COMMCEN,

both of which now handle more than 200,000 messages per year; and the Seventh
District COMMCEN where annual handlings will approach 200 , 000 about 1987.

For maximum benefits , these COMMC EN s should be provided the complete option

4 configurati on (I. e. with all suboptions).

~ 
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~.3.2 Medium Volume COMMC ENs

All District COMMC ENs except Third , Seventh , and Second fall into the

50,000 to 200 ,000 messages per year category. The recommended configuration

for these facilities is the complete option 4 configuration less suboption 4D (OCR) .

Message entry via a KVDT position Is recommended In order to eliminate the

need for tape preparation and handling. Inclusion of option 4E Is considered

desirable for enhancement of the data management/statistics capability.

8.3.3 Small Volume COMMCEN

Automation of the Second District COMMCEN should be oriented toward

eliminating tape relay operations. This can be accomplished by providing suboptlons

4A and 4B.

* 8.3.4 COMMSTA/RADSTA s

The recommended configuration for Communication and Radio Stations Includes

suboptions 4A , 4B , 4E , and 4F. Options 4C (in—routing) and 4D (OCR) are not

required in view of the negligible orIginated , terminated message loading. Initially,

use of existing Model 37 teletypewriter equipment is considered sufficient to support

delivery of messages to and remote entry of messages from radio operating positions.

8.4 IMPLEM ENTATION SCHEDULE

Figure 8-1 provides a proposed, ten-year implementatIon schedule, based on the

priority order developed in paragraph 8.2.

8.5 ALTERNATIVE APPROACH

Paragraph 5.4 discussed the desirability of an in-depth analysis of all Coast

Guard communications operations as a basis for possible system redesign , including

realignment and consolidation of relay and commercial refile activity.

While the limited scope of thi s study precluded investigation into the “alternative

approach” , certain of the data developed , In Section 6, while examining the operational

benefits of the various opti ons, further Illustrate the need for a system approach
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to automation. Specifically , along the East and Gu lf Coasts , there are five District

COMMCENs and four COMMSTA/RADSTAs which are consIdered candidates for

communications automation. By far , the greatest need for automation exists In the
Third District COMMCEN where handlings total 2120 messages on a bu sy day.
Table 8- 1 illustrates that composite totals (I. e., District COMMC EN and adjacent
COMMSTA /RADSTA) in the First, Fifth , Seventh, and Eighth Districts are less than

the Third Di strict COMMC EN total. The volume of originated and terminated traffi c
at the four District COMMC ENs is relatively low, reflecting a workload well

within the capabilities of a one— to two—man watch section. Although other factors

should be examined before reaching any firm conclusions, the possibility exists

that circuits terminated In these COMMCEN s could be reterminated in the adjacent
COMMSTA or RADSTA who would then be automated , providing service (Including

in—and out-routing) to the District COMMCEN by a suitably designed remote terminal.

TABLE 8-1. BUSY DAY HANDLINGS - SELECTED FACILITIES

FACILITY BUSY DAY A REA COMMCEN
TOTALS TOTAL ORIG TERM

1ST DISTRICT 1016 57 240

COMMSTA BOSTON 840 
1856 ___________

5TH DISTRICT 686 33 185
COMMSTA PORTSMOUTH 1166 1852 

_ _ _ _ _ _ _ _ _ _ _

7TH DISTRICT 1085 60 258
RADSTA MIAMI 1016

8TH DISTRICT 778 40 198
COMMSTA NEW ORLEANS 265 1O4~ _ _ _ _ _ _ _ _ _ _
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APPENDIX A

COMMUNICATION S CENT ER. GOVERNOR S ISLAND, N. Y.

A.1 INTRODUCTION

This appendix provides descriptive data on the Third Coast Guard District

Communications Center, Governors Island, N. Y. and an analysis of Message

Processing and Distribution System (MPDS) operations as currently conducted.

Information presented is based upon a comprehensive on-site survey, conducted

during the period 6-9 September 1977, supplemented by a review of statistical data

and related files maintained by the Commandant, U. S. Coast Guard (G-OTM).

A. 2 GENERA L DESCRIP TION

The Third Coast Guard District Communications Center (COMMCEN) is
physically located in the basement of BuildIng 125, Governors Island. In

accordance with the normal District organizational structure, and as illustrated

In Figure A—i , the COMMCEN is an element of the Communications Branch of the

Operations Division. The Communi cations Center provides message services to

the Third Coast Guard District Headquarters, Atlantic Area Headquarters, and

other on—island activities. Maj or users , located in Buildings 52 , 105, 107, 108,

and 135, provide messengers for pickup and delivery of messages. One mult i—

point , electronic courier circui t (i. e., pony loop) serves Coast Guard Cutters

berthed at Yankee Pier , the Training Center in Building 400D , the Support Center - 

1in BuildIng 130, and one off-island activity.

A total of 13 75—baud record traffic circuits are terminated in the Communica-

tions Center. These include the on—island loop, a Mode V AUTOD 1N Terminal , the

District Group Loop, and the SAR LANT network. A block diagram of terminated

circuits is presented in Figure A-2. Composition of the SAR LANT leased 83B3

teletype system, which operates under the control of Commander, Atlantic Area ,

is illustrated in Figure A-3.
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Figure A-i . Third CG District Communi cations Organization
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Message traffi c Is prepared and handled in accordance with procedures set forth

In the U. S. Coast Guard Telecommunications Manual (CG-233) and a local Head-

quarters Staff Instruction. COMMCEN Standing Operating Procedures (SOPs)

provide detailed guidance and instructions for operating personnel relative to the

inviolability of message traffi c and the handling of classifi ed and For Official Use

Only (FOUO) matter. There are no existing requirements for affording “special

privacy” protection for unclassifi ed messages.

A.3 GROWT H AND FUTURE REQUIREM EN TS

A plan to relocate the COMMCEN fthIctioh from the basement to the first floor

of Building 125 has been approved and fun ded. The plan is now in early stages of

implementation with completion scheduled in June 1978. Except for the addition

of an Optical Character Reader (OCR) and , in late 1978 or early 1979, the

replacement of the Mod e V AUTODJN terminal with a Mode I , existing equipment

will be utilized. Figure A—4 Is the floor plan for the new Communications Center.

Among OCRs being considered are equipments capable of performing functions now

being accomplished by the Message Header Generator. Should such a unit be

procured , the Message Header Generator will be removed.

There Is a possibility that the AMVER Center will be removed, in the near

future , from the on-island loop (Circuit 96CST11857) and provided service via a

dedicated link. This arrangement is not reflected In Figure A-4.

As Coast Guard involvement in Law Enforcement, particularly in drug

enforcement and smugglIng areas, Increases , more rapid and more frequent

interface with the El Paso Intelligence Center (EPIC) is requi red. Afloat units

engaged in Intercept and boarding operations currently tran smit message inquiries

via ship—shore radio teletypewriter (RATT) circuits. These messages are relayed

to EPIC by telephone, using the Federal Telecommunication System (FTS) . The

EPIC response is relayed to the afloat unit by voice radio. One method under

consideration to achieve a more timely query-response capability and to provide

privacy to the ship—shor e— ship exchanges Is to install an Intera ctive terminal in

A-5 
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the COMMCEN and to equip the COMMCEN and afloat units for secure voice

operations.

Since the objective of the on-site survey was to collect data required to support

analysis of message handling functions within the COMMCEN , no attempt was made

1 - to examine card traffI c requirements or handling at the Supply Center, Brooklyn.

It was ascertained, however , that at the present time the Supply Center hand

carries such traffic to the Army COMMCEN , Fort Hamilton for transmission via

AUTODIN . There are indications that It may be necessary to shift the card relay

function to the Third DistrIct COMMCEN at a date not yet determined but after

Installation of the Mode I AUTODIN terminal. This possible transfer of function

and the manner In which ft may be accomplished should be monitored closely to
- - ensure minimal Impact on COMMCEN operations.

• It can be expected that traffi c handlings In the Thi rd District COMMCEN will

continue to experience annual increases. The survey revealed no local fac~ors

which would cause a maj or increase or decrease to COMMCEN requirements.

l~ 
A.4 PERSONNEL

A.4. 1 Manning

The personnel allowance for the Third District C’OMMCEN totals 22 (two day

workers and 20 watch standera). The two day workers are the Chit -f Radioman-In-

Charge (E—9) and ClassIfied Chief (E—7). Current watch standers , all rated

radiomen , Include two E—7, eight E—6, eight E—5, and two E-4. The watch s~anders

are assigned to four watch sections. Watches are of 12 hours durati on (i.e. , 0600—

1800 and 1800—0600 local). The typical watch secti on stands three day watehes

(e.g. , Monday , Tuesday, Wednesday) , is off three days , stands three night watches

(e. g. , Sunday, Monday , Tuesday) , is off three days, then starts a new string with

the day watch on Saturday. The average work week on this schedule is 42 hours.

—
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Each watch supervisor assi gns members of his section to operating positions
based upon their experience and workload demands. Typical positions include
AUTODIN o~eraUon, SAR LANT and Group Loop operator , and checker , run-off ,
and distribution.

COMMCEN personnel are assigned no outside duties such as cleaning details
or guard assignments. Watch standers are expected to attend to persona l affairs
during off—duty periods.

A.4 2 Tralnin&

There is no formal training program for COMMCEN personnel. An estimated
six months of on the job training (OJT) is required to qualify new personnel for
duties in all operating positions. Chi ef and First Class Petty Officers are normally
capable of assuming watch supervisor duties within three to four months after
reporting.

The Communications Center is required, on occasion to provide advice or
limited Instructi ons to non—communications personnel who operate termi nal equip-
ment at connected stations such as the Supply Center , Brooklyn and the Training
and Support Centers on Governors Island. Stich training is Intend ed to simplify
the formatting and routing functions which m ust be performed by COMMC EN
personnel.

It Is planned that COMMCEN personnel will provide staff message drafter s
additional training in message preparation to ensure effective utilizati on of the OCR
when installed.

A. 5 EQUIPMENT AND FACILITIES

A.5. i Communi cations Center Equipment

Table A—i provides a listing of the communications equipment which Will be in
place upon completion of the relocation to the first floor , BuIlding 125, and upon

A-S 
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addition of the OCR and Mode I AUTODIN terminal,

A • 5, 2 Connected Station Terminal Equipment

Coast Guard activities which operate the distant end of circuits terminated in
the Third District COMMCEN , other than the SAR LANT networks, are equipped
with Model 28 Automatic Send Receive (28A SR) teletypewriter sets, with two
exceptions. The Marine Inspection Office (MIO) New York and the Aids to Navigation
Office (ATN), Governors Island have been provided Model 25 Receive Only (R025)
equipment, Acquisition costs of the 28A SR and R025 were $3246 and $1800,
respectively.

A 5, 3 Facilities

Figure A—I provides the floor plan for COMMC EN spaces on the first floor ,
BuIlding 125. ExIsting administrative offices of the Communications Branch will
remain in the basement of Building 125.

A. 5,4 MaIntenance

The Communications Branch has no maintenance responsibilities or capa-
bilities. Maintenance support arrangements are indicated In Table A-i .

A. 5,5 Miscellaneous Communications Facilities

The COMMC EN is served by two extensions off the local telephone exchange.
FTS access is also available.

The COMMCEN and the Rescue Control Center (RCC) are Interconnected by
voice intercomm. A conveyor belt is utilized for delivery of message traffic to
the RCC.

Access to the Defense CommunIcations System (DCS) Automatic Secure Voice

I : 
Communications (AUTOSEVOCOM) system is provided through a terminal in the RCCS

A—b
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A.5. 6 Cost Data

Recurring costs for maintenance and leased services (other than leased lines)

are summarized in Table A-i .

The annual coat for consumable supplies approximates $2b ,186. These costs

are identified in Table A-2.

TABLE A-2 . ANNUAL COST - CONSUMABLES

ITEM QUANTITY UNIT COST ANNUAL COST

Teletype Paper Rolls

3 PLY 100 Cases 38.00 3800, 00

2 PLY 50 Cases 34.00 1700. 00

SINGLE PLY 15 Cases 12 .00 180.00

Perforator Tape

Red 46 Cases 19. 00 874. 00

Green 10 Cases 27 .00 2 70.00

White 10 Cases 27.00 270.00

Buff 20 Cases 20. 00 400 .00

Teletypewriter R ibbons 273 Dozen 5.00 1365. 00

Copier Supplies

Xerox Paper 365 Cases 17.00 6205. 00

Nashua Paper Rolls 183 Cases 12.08 2210. 00

Copler il Toner 12 Cases 32. 00 384.00

Copier Ill Toner 24 Cases 72.00 1728. 00

Miscellaneous Supplies 1800. 00

To TAL ANNUAL COST $21,186, 00

A-il
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A . 6 FUNCTIONA L DESCRIPTION

A 6.1 General

During the visit to the Third District COMMCEN , the survey team recorded

and diagramed in-station operations , noted the sequence of functions performed,
and examined equi pment, space, and personnel/equipment relati onships. The
description of operations and procedures which follows is based on these observations.

A 6. 2 Forms and Formats

The standard message form (CG Form 2655) now employed will be replaced by
DD Form 173 upon activation of the OCR in mid-1978 .

There are currently in use four pre—formatted forms for preparation of N otices
to Mariners , six for the preparation of messages of wide distributi on , and one for
the delivery of General Messages other than the Atlantic Area LANTOP to all or
selected Third CG District activi ties. Most of these includ e afloat units whose
location, and hence guard arrangem ents, change from time to time. Routing
to shore based activities can be considered stable. Table A— 3 lists these messages,
includes the number of addressees, either Indi vidual or Included in the Address
Indicating Group, and provides an Indication of the number (~f separate transmissions
required to protect delivery to all intended recipi ents. None of these messages are
of the rigid format structure which is amenable to operator assisted automatic
generation.

No distinctive forms or colors are employed to identify originating offices ,
precedence, or classification . It was noted that the COMMCEN presently accepts
messages In handwritten form. While thi s practice cannot always be avoided ,
message drafters should be mad e aware of the fact , particularly after installation
of the OCR , that the time required by COMMCEN personnel to process such
messages for transmission may exceed that required by the originating office
to prepare the message in the proper format.

A-12
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TABLE A-3. SUM MARY OF M ESSAGES R EQUIRING WID E DISTRIBUTION

# ADEES

H

Z 0

0
~~~

MESSAGE TYPE .
~~ ___ _ _ _  _ _ _  _ _ _  _ _ _

AIG 8916 25 VAR X X X

AIG 8918 6 11 X

AIG 8921 19 46 X X X

A1G 8966 53 30 X X X

A1G 8967 14 11 X X x
A1G 8975 9 2 X X

A1G 8976 10 4 X X X

A1G 8977 12 4 X X X X

AIG 8978 10 4 X X X X

GEN . MSGS.

LANTOP 30 30 X X X

OTHER 70 30 X X

Messages must be prepared for transmission or reprocessed for relay in one

or more of the following formats:

JANAP 128 ( ) - employed on AUTODIN

ACP 127 ( ) (PLAINDRESS) - employed on Group and On-Island Loops and

SAR LANT

ACP 127 ( ) (Modified ) — employed on Weather , Marine , and ICAO/FAA circuits

Commercial - employed on TELEX .

A-13
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A .6.3 Drafting and Releasing

A Staff Instruction provides local guidance to message drafters and Instructi on
covering releasing authori ty. The COMMCEN is responsible for insur ing all
messages received for transmission are proper ly released . A card file containing
the signature of all personnel to whom releasing authority has been granted is
maintained in the COMMCEN.

A. 6.4 Processing of Outgoing Messages

This paragraph contains a narrative description of the actions taken to process
originated traffic for transmission. A simplified block diagram of this sequence of
events is provided in Figure A-5. TAB I to this appendi x provides a d etailed flow
diagram identifying each action /decision point in the outgoing message process.

Originating offices deliver outgoing messages, with references attached , to

the COMMCEN , placing them in an incoming message box. An operator time stamps
the message with time of receipt in the COMMCEN examining it for classification,
format and addressees. References are reviewed for assistance in routing and
to ensure that all addressees of the outgoing message hold the references. The
message i8 delivered to the watch supervisor who checks the format and performs
the outrouting function, designating the circuit/circuits over which the message is
to be transmitted , then placing it in the distribution wheel. The circuit operator
takes the message and prepares the message tape. He takes the tape and hard copy
from the tape cutting machine, puts the tape in the TD , effects transmission, and
marks the TOD on the hard copy. If the message has to be sent on another circui t ,
he puts the tape and hard copy on the distribution wheel for the appropriate circuit
and the next operator cuts a header , (or types a station call up or preamble) , sends

the message, and records the TOD on the hard copy. The last operator to send the
message puts the tape in the classifi ed waste recepticle and all hard copies in the —

distribution wheel for the watch supervisor. The supervisor reviews th.~ message
for TOR , TOD and acknowledgem ent of receipt by the receiving stations. He then

A— 14
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puts the message in the run off box . The run off operator determines in—house

routing from the routing guide, duplicates the appropriate number of copies and slots
them for pickup,

In the case of a classified message the watch supervisor determines If It
requires off—line encryption. If off—line he selects the person to do the encryption.

After encryption it is given to the appropriate circuit operator to send. The send

operator delivers the message to the classified chief (during the working day) after

putting the TOD on the hard copy . The chief determines the di stribution and files
the original in the off—line crypto room. When the back route copies are pi~ked up

by the customer , each copy is signed for in the classified message log.

For messages to be transmitted via AUTODtN , the AUTOD~N operator prepares

a header with the aid of the Plain Language Address Designation (PLAD) look up

table and the message header generator, and cuts the text portion of the message

tape manually. After transmitting the tape, the operator checks off the channel

number on the circuit log, time stamps the hard copy , puts the tape in classifi ed
waste (unless transmission over other circuits Is requi red) , and delivers the hard

copy to the supervisor for checking and backrouting. The message header generator

(MHG) presently contains 131 Indivi dua l address indicators and 21 AIGs. It has a

capacity of 150 individual indicators.

A. 6.5 Processing of Incoming Messages

The fun cti onal flow of Incoming messages is illustrated in simplified form in

Figure A-5. Paragraph A . 6. 5.1 provides a narrative description of steps followed

on traffi c received via AUTOD IN . A detailed flow diagram is contained in TAB 11.

to this appendix. Subsequ ent paragraphs address the handling of messages received - -

on circuits other than AUTODIN , the handling of classifi ed messages, and incoming

traffi c requiring fu rther relay . TAB III provides a fl ow diagram on traffi c received

via the local and Group Loops.

A-16
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A .6 5.1 AUTODIN Traffi c

At the AUTODIN terminal , the operator takes the incoming tape and hard copy

(two ply) from the machine, time stamps the hard copy and checks off the channel

number on the channel log. He then scans the addresses for possible relay. 1.1

no relay is involved, he puts the tape in the classifi ed waste recepticle and the hard

copy in the distribution wheel for the watch supervisor . The supervisor checks

the hard copy for TOR, addressees and message content, checks the routing guide,

and assigns routing, includ ing the designation of A CTION on action messages. He

then puts the original copy in the box for rim off and the carbon copy on the belt

to the RCC. The run off operator checks the distribution guide for the number of

copi es to be reproduced , runs the copies , time stamps the hard copy with the

distribution time, files the hard copy and slots the distribution copies. He also

notifies the action office by telephone if the message is of priority or higher pre-

cedence. The additional actions taken if further relay is Involved are discussed In

paragraph A. 6. 5.5.

A. 6.5 .2 Traffi c Received via Other Circuits

Messages r eceived on circuits other than AUTODIN include a Time of Delivery

(TOD). This TOD is used as Time of Receipt (TOR), Such traffi c is , therefore,

not time stamped. With this exception , and the processing of messages requiring

relay (discussed in paragraph A. 6. 5.5) , messages received on circuits other than

AUTODIN are processed in much the same manner as AUTOt)rN traffic.

A.6. 5. 3 Classifi ed Messages

The majority of Incoming classified messages are received on—line via

AUTODIN . The only differences in handling occur s at the distribution point where

each copy is entered on the classified log by DTG. A COMMCEN messenger delivers

each message and has the log signed to indicate receipt of the message. Three

ships have an off—line capability only. When one or more of these ships are at sea ,

off—line traffic may be received. Off—line encrypted messages are delivered to the

A 17  
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classified chief for logging and decryption. After being written-up and run-off the

copies are hand delivered to the addressees and signatures obtained to account

for each copy.

A. 6.5.4 General Messages

The COMMCEN has been authorized to readdress selected General Messages

to designated Coast Guard activities. These are processed in the same manner as

all other originated messages. A readdressal for m, listing all Third District

activities is attached to all other General Messages before routing to the staff

office most concerned with the subject matter. This office is responsible for

determining activities to which delivery is required . The readdressal form,

proper ly released, is then returned to the COMMCEN .

a A .6.5. 5 Relay Traffic

A significant portion of traffic received over circuits terminated in t h e

COMMCEN requires further relay. Such traffic may or may not require local

distribution and may , in a number of cases, require relay over more than one

circuit.

Accountability of messages received by the COMMCEN , but not addressed to

the Third District or Atlantic Area Headquarters , Is maintained by retaining file

copies (with time stamped or typed TOD) of all versions sent and received , with a

supervisor check to protect against non-deliveries. This differs somewhat from

normal tape relay procedures where Channel Number s are used to audit the path

of messages through a facility .

Since many of the messages must be processed before relay , such as con—

verting from ACP 127 ( ) to JANAP 128 ( ) format , the operation could be

considered a refile rather than relay in the accepted sense.

ii
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As a routine practice, the flow of messages through the COMMCEN , as

described in paragraph A.6. 5.1, is interrupted when the operator determines relay

is r equired. The tape and hard copy is placed in the distribution wheel for the

appropriate circuit. The circui t operator examines the message for addressees and ,

at send positions other than AUTOD IN or TELEX , insert s the tape in the TD, types

the required call and preamble, and releases the tape for transmission. F’or relay

via AUTODIN or TELEX , the operator Is required to reprocess the tape as

appropriate. After all relays have been effected , the last operator involved discards

the tape and places all hard copies in the distribution wheel for the supervisor .

The remaining checking, In-routing, reproduction , distribution, and filing functi ons

are then accomplished .

A. 6. 6 Internal Routing. Reproduction. and Distribution

An internal routing and distributi on guide is maintai ned In the COMMCEN to

assist in determining the proper distribution of message traffi c within the Atlantic

Area and Third District Headquarters staff organizations. The guide identifies

110 key words (pri mary sulkjc cts) with 36 cross references and 202 subheadings

(secondary subjects) with 19 cross references. The more experienced operators

are able to route messages of a frequently recurring nature without reference to

the guide. During the survey , however , in—routers , normally the watch supervisor,

were observed checking the routing guide before annotating most messages with

internal distribution instructions , including the designation of ACTION office on

action messages. In this connection, It was noted that, in those cases where the

ACTION office designation was incorrect and so reported to the COMMCEN , re-

distribution of corrected copies is required .

Two Xerox 3600 copi ers are available to reproduce messages. Normally,

only one is used . Since reproduction functions arc not assigned to any particular

operator , any available operator will remove,from the distribution wheel , hard

copies of messages awaiting distribution, and reproduce and slot copies for pickup.

A -19
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Except for one staff office , only one copy of each message Is provided to offices on

distribution.

There are 15 offices within the Atlantic Area staff and 30, within the Third

District Staff to which copies of messages may be provided, it is estimated that

approximately 75 percent of the total number of copies distributed is to the Atlantic

Area staff. The heaviest distribution (over 50 percent) Is concentrated In six

Atlantic Area staff offices, Nine Third District staff offices receive approximately

20 percent of all distributed copies.

The COMMCEN provides messenger service on classified messages only. Each

staff office makes periodic visits to the COMMCEN to pick up traffic in the distri-

bution slots. Staff offices are also responsible for the pick up of high precedence

traffic upon notification by the COMMCEN .

A. 6. 7 Logs and Records

The COMMCEN maintains the following logs:

(1) ClassifI ed material log which contains the DTG of classifi ed messages and

receipt signatures for each copy distributed.

(2) AUTODIN log consisting of incoming and outgoing channel number check

off forms.

(3) Monitor rolls are retained on the SAR LANT circuit and Group Loop.

Originated messages are time stamped on receipt in the COMMCEN , annotated

with a handwritten TOD when transmitted (with separate notations when multiple

transmissions occur), and time stamped after reproduction and distribution.

Incoming AUTODIN messages are time stamped upon receipt and , again ,

after distribution .

Messages received on other circuits utilize the distant terminal TOD as time of

receipt. They are ti me stamped after distributi on. The COMMCEN maintains

no “awaiting action” files.

A—20
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A. 6. 8 Storage and Retrieval

Message files are maintained for 30 days. Classified message files are stored

in a safe in the gif-line crypto room. Unclassifi ed messages are filed in Columbia

binders and stored in shelves In the distribution area . Separate files are maintained

for AMVER , weather , and General Messages.

R eference to files (i.e. , frequency of access) is low, particularly after two

days. Reference to traffic during the first 48 hours after receipt occurs three

to four times per day. Location of a specific message normally requires a 10—1 5

minute search.

A 6 ,9  Waste Disposal

All waste, which totals approximately 100 pounds daily , is handled as classified
4 matter. It is stored in off—line cry pto spaces and destroyed In a shredder by the

evening watch. No backup destruction capability exists.

Cryptographic key cards are destroyed In a blender.

A , 7 TRAFFIC

A..7 . 1 General

Third District traffi c data were compiled from statistical reports submitted by

the District and by on—site observati on and tabulation . By analysis of these data

it is possible to determine traffi c volumes by function and category, estimate

growth rates , Identi fy traffi c handling methods , compute in-station handling time ,

and establish routing/distribution patterns. This section of the report Is devoted

to presentation of the conclusions reached from analysis of available traffi c data .

In Interpreting the gross traffi c figures presented in this summary , It must be

noted tha t methods used to report tra ffi c data by functi onal category and by circuit

mode can result in apparent discrepancies. For example , a Search and Rescue

message will be counted as one message in the SAR functional category. If

received on one circuit and relayed on two circuits , it will be counted three times

A—2 1
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when developing traffic statistics by circuit mode. Thus , in examining Thi rd

District COMMCEN traffic , totals by circuit mode will be substantially higher than

totals by category.

A. 7.2 Gross Traffi c Volumes

Table A—4 provides comparitive summaries of traffic, by functi onal category,

for the years 1970 and 1976. The growth percentage (47.2) represents an annual

growth pattern, in messages, of approximately 6. 6 percent.

Table A—S summaries traffic, by circuit mode, for 1976 , and compares the total

to 1970 data . The sIx year growth, in message handlings, is 78 percent which equates

to an annual growth rate of slightly more than 10 percent. The change in message

and messages handled totals is fu rther illustrated in Table A-6. The handling/message

ratio indicates that the statistical average number of handlings for each discrete

message has increased from 1.34 in 1970 to 1.62 in 1976. This table also illustrates

that the relay/refile functi on in thi s COMMCEN is significant and increasing.

TABLE A-4. TRAFFIC BY FUNCTIONAL CATEGORY

FUNCTION 1970 1976 ‘~ - ~~~

AMVER 87 , 908 102 , 604 +14, 696 16.7

BATHY /METEO 29,383 42,130 412,747 43.4

OC EANO 2,097 4 , 957 +2 , 860 136. 4

OTHER GOV. 12,967 23,112 ~10,145 78.2

SAR 
— 

15,000 21, 650 +6,650 44.3

USM ER — 54 , 669 +54 ,669

OTHER CG 75,296 78, 534 +3 ,238 4.3

— 
TOTAL 222 , 651 327 ,656 4-105,005 47.2

A-22
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TABLE A-5. TRAFFIC BY CIRCUIT MODE

CIRCUIT MODE SEND RECEIVE TOTA L

TWPL 180,189 125,642 305,831

AUTODIN 29 , 893 152,486 182 ,379

TWX 4 , 046 6,025 10,071

FAX 3,947 1,255 5,202

RATT 991 1,019 2 ,010

OTHER 16,139 8,400 24 , 539

TOTA L (1976) 235,205 294 , 827 530 ,032

TOTAL TRAFFIC 1970 297 ,810

INCREASE 1970 — 1976 232 ,222

PERC ENT INCREASE 1970-1976 78. 0

A— 23
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TABLE A-6. MULTIPLE HANDLINGS

- 

Number of Number of Handling/
Year Messages Handlings Message Ratio

1970 222 .661 297 , 810 1.34

1976 327,656 530 ,032 1.62 H

A .7, 3 Specific Traffi c Data

Examining traffic by annual totals can provide useful statistical data. Such

statistical data may, however, prove misleading if used as a basis for manpower

allocations, circuit engineering, or , as in the case of this study , the application

of automation techni ques to a COMMCEN opera tion. Ideally , a more detailed

examination of traffi c patterns should commence with selection of a busy month

and an average month within a specific time period . Since Thi rd District COMMCEN

files are retained for 30 days only, as specified in CG—233 , the survey team, of

necessity, conducted the more detailed data collection effort using A ugust 1977 - -

files. Coincidentally, the August totals equate to 8.5 percent of the projected

annual figure for 1977, indicatIng that August may represent an average month.

August message totals are summarized in Table A-?. The messages handled/
discrete messages ratio ~42937/27486) is 1.56, which is comparable to the statistical

average number of handlings (1. 62) computed for 1976.

Message files for 9 August (an average day ) and 19 August (the busy day) were

selected for detailed analysis. Tables A-8 and A-9 summarize messages, in tabular
form , originated by staff elements served by the COMMC EN and received messages

which required distribution within the staff. Originated and terminated traffic is

tabulated by precedence and classification . (It can be not ed at this point that

classified traffi c comprises less than one percent of traffic processed In the

COMMC EN) . Footnotes in each table provide informati on rega rding relay and multiple
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TABLE A-7. TRA FFIC VOLUMES FOR AUGUST 1977

TOTA L MESSAGES: 27486
TOTA L MESSAGES HANDLED: 42937
% OF ANNUAL TRAFFIC: 8.5

- 

REC EIVED SENT - -

MESSAGES BY MOD E 
- _ _ _ _ _  ~~~~ _ _ _ _  _ _ _ _ _

-: AUTODIN 5,615 60 3,079 18

TWPL 9,882 38 13 321 79

TELEX 380 01 301 02

FAX 100 < 1 12I 01

• OTHER 130 <1

TOTALS 
- 

26 ,107 100 [6 ,830 100 
—

BY CATEGORY # %

AMVER 6 ,435 23

OC EANO 251 01

BATRY/MET EO 3, 184 11

0TH ER GOVT 766 03

SAR 729 03

OTHER CG 11, 98 44

USM ER 4 ,134 15

TOTALS - 
27 .486 100

F~ 
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TABLE A-8. TRAFFIC VOLUME FOR AVERAGE DAY (09 AUGUST 1977)

MESSAGES HANDLED - INCOMING: 913
- OUTGOING: 410
- TOTAL: 1323

%OF YEAR TRAFFIC: 0. 3

TERMINAT ED ORIGINATED

- TOTA L FOR .~~Y 461 100 87 100

DISTRIBUTION BY
PR EC ED EN CE

0—Immediate  17 4 2 2
P — Priority 209 45 26 30
R — Routine 235 51 59 68

a. No Classified Traffic this date.

b. A Total of 913 messages were received dur ing this day. These included

service messages , duplicate transmissions and messages received for relay only,

as well as the 461 terminated.

c. A total of 410 messages were transmitted this day. In addition to the 87 originated ,

these Included relay and multiple relay totals.

A-26
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TABLE A-9. TRAFFIC VOLUM E FOR BUSY DAY (19 AUGUST 1977)

MESSAGES HANDLED - INCOMING: 1033
- OUTGOING: 610
- TOTA L 1643

% OF YEAR TRAFFIC: 0.4

TERMI~~~TED ORIG ~ATED

________ # 
_ _  _ _  _ _

TOTA L 455 100 88 100

DISTRIBUTION
BY PRECEDENCE

0-ImmedIate 18 4 2 3
P — Priority 202 44 26 29
R - Routine 235 52 60 — 68

DISTRIBUTION
BY CLA SSIFICATION

S—Secret  2 1 — —C - Confidential 2 1 - -
U—Unclas sIfied 451 - 99 88 _ _ 100

a. A total of 1033 messages were received during this day , including service

messages, duplicate transmissions, and messages for relay as well as 455 terminated.

b. A total of 610 messages were transmitted, including relay and multiple relay

totals.
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transmission activity. The significant conclusions to be drawn from these tables ,

as applicable to Third District COMMCEN operations , are that the average day

does, In fact, equate to 1/365th of the annual figure , and a distrlbuticm by precedence

trend appears.

Table A-b tabulates terminated/originated traffi c handled during the busy day,

19 August, by hourly periods, in local time. This table is important since it

identifies throughput needs. For example, on the day sampled, 11 percent of the

total handlings for the day occurred between 1900-2000 local time; 18 percent,

between 1800—2000; and close to one—third, or 31 percent, during the four hour

period 1600—2000.

The average day file (9 August) was examined to extract data which might

reveal relay patterns. Since the community of interest can be considered more

or less stable (i.e. , independent of traffi c volumes) , the relay patterns identified

in Table A-il should be representative and generally applicable to any day, month,

or other desired period.

A.7.4 Message Length

No attempt was made during this survey, due to the magnitude of the task,

to measure message lengths. Based on AUTOD1N Tributary Station reports over a

three year period, the Coast Guard Headquarters COMM CEN traffic transmitted

into and received from AUTODIN averages 217 groups (or 13.6 line blocks) and 314

groups (or 19. 6 line blocks) , respectively. These averages may be high, If

applied to Third District COMMCEN operations. Adoption of a 20 line block average,

for all traffic , appears a reasonable base for throughput requirement computations,

providing an excess capacity to accommodate unpredictable traffic surges.

A.7. 5 Handling Times

An attempt was made to record and compare actual handling times from the

message files. However, a wide disparity was noted between the time stamps,

A—28
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operator applied service, and TOD in a significant number of cases. This disparity

rendered all time records suspect and led to the decision to observe and synthesize

the system timing.

TABLE A-li. RELAY PATTERN

SUPPLY GROUP PONY ~MVER/
C ENT ER AUTODIN LOOP LOOP JSMER TOTA L

SUPPLY 25 1 26C ENT ER 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  ______  ____  ______  _ _ _ _ _ _ _

AUTODIN 50 103 39 312 504 
—

GROU P
LOOP 2 25 6 33

PONY
LOOP 1 15 6 22

TOTA L 53 65 110 45 312 585

Figures A-6 , A-7 , and A— 8 summarize the times associated with each function

performed while processing incoming AUTODIN , incoming LOOP, and originated

traffic , respectively. The function , operations, personnel , and stations correspond

to those utilized In preparing the flow diagrams presented in TABs 1, 11, and III . It

should be noted that these synthesized handling times consider the flow of one

message through the total operational process , from start to finish, disregarding

the delays (interruptions, distractions, competition with other messages, idle time

in the distribution wheel, etc.) which are often unavoidable in a busy COMMCEN .

The value of synthesized handling times is the base they provide for assessing the

relative affect of a change in procedures. Any attempt to compare these synthesized

times with recorded handling times would lead to grossly inaccurate conclusions.
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Figure A-7. Synthesized HandIin~ Times - Incoming LOOP
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Such a comparison could , but should not be used as a basis for evaluating what was

observed to be the extremely professional performance of COMMCEN personnel.

An analysis was performed to correlate the synthesized handling times with the
traffic patterns observed for the selected average day (09 August) and busy day
(19 August) . Table A—12 presents the results of thi s analysis. The summary does
not consider off—line functions such as filing and destruction, nor does it allow for
rest and relaxation. Allowing 20% for these activities produces a correlation with
present manning. A key factor to note in this handling time summary is the amount
of effort devoted exclusively to manual tape relay operations and multiple transmissions.

1 -
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APPENDIX B

COMMUNICATION S CENTER. PORTSMOUTH, VA

B.1 INTRODUCTION

This appendix describes the facilities and operations of the F’f fth Coast Gua rd

District Communications Center . Data upon which thi s appendix Is based were
* collected during an on-site survey conducted between 13 and 15 September 1977.

Supplementary information was obtained from files and records maintained by the

Commandant, U.S. Coast Guard (G-OTM).

B.2 GEN ERA L DESCRIPTION

The Fifth District Communications Center (COMMCEN) is located on the sixth

floor of the Federal BuildIng, 431 Crawford Street , Portsmouth , Virginia. Spaces

adjacent to the COMMCEN are occupi ed by the Rescue Coordination Center (RCC) ,

Staff Communications Branch administrative offices , and the telephone switchboard.

Organizationally, the COMMCEN is an element of the Communications Branch of the

Operations Division. The COMMCEN provides over-the—counter message service

to the Fifth Coast Guard Headquarters Staff , located in the Federal Building , and to

several, very low volume customers in the same and adjacent buildings. No

messenger service Is provided by the COMMCEN . A total of eight teletypewriter

circuits, illustrated in Figure B—i , are terminated in the COMMCEN , including

a Mode V AUTOD IN terminal which is homed on the Andrews switch. The two

Group Loops (North—circui t GT13115 and South-circuit GT7990) may be operated

independently, or by bridging in the COMM CEN , as one multipoint circuit. The

COMMCEN also operates a terminal in the SARLANT network which is depicted

In Figure A-2 , Appendix A.

Instructions for the preparation and handling of message traffi c are contained

in CG-233 and amp1I~~ed for local use In a Fifth CG District Staff Instruction.

B-i
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Detailed guidance for COMMCEN personnel Is contained in COMMCEN Standing

Operating Procedures (SOPs). There are, at the present, no requirements for

“special privacy” on unclassified traffic.

B.3 GROWTH AND FU TURE R EQUIR EM ENTS

There is an approved and funded plan to enlarge and reconfi gure the COMMC EN.

The target date for completion is December 1978. Other planned improvements include

equlping the COMMCEN-COMMSTA microwave circuit for on-line (KW-7) operations;

replacement of the Mode V by a Mode I AUTOD]N terminal in October 1978; and

installation of an Optical Character Reader (OCR) and Message Header Generator.

There is also an existing project to upgrade power and environmental control systems.

A word processing system will be installed within the Headquarters, by the end

of calendar year 1977, for use by various staff elements. The potential of this

system to provide some degree of support to the existing message preparation and

distribution system should be investigated.

No data were collected during the survey which indicate that Fifth District

traffic volumes or patterns should change significantly in the foreseeable future. The

gradual increase in Law Enforcement activity noted In the Third CG District Is also

being experienced In the Fifth CG District. A similar solution (I. e., interactive

terminal with El Paso Intelligence Center (EPIC) and a capability for secure voice

(phone patch) to forces afloat) Is under consideration .

An electronic courier circuit between the COMMCEN and the RCC may be

required upon completion of the COMMCEN modernization. Advance copies of all

incoming messages are currently provided the RCC through a connecting window.

B.4 PERSONNEL

B.4., 1 Manning 
S

The personnel allowance for the COMMC EN totals 11 (one radioman—in—charge

and 10 watch standers). All radiomen currently assigned are E-5 or above. The

B-S  
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day watch (0600-1800 local) normally consists of three operators plus the RM-in-C.
Two operators are assigned during night (1800-0600) watches. The average work
week is 42 hours. COMMCEN personnel are not assigned other duties or provided time

for personal business during assigned duty periods.

B 4.2 Training

A formal training program is being developed. When implemented , training sessions

will be scheduled for one hour in alternate weeks.

Approximately six months on-the-job training (OJT) Is required to qualify an E-5

to perform all COMMCEN functions. An E-7 is normally able to perform all duties
within two weeks.

It can be anticipated that COMMCEN personnel will be required to provide

message drafters throughout the staff further assistance and training in message

preparation, including the use of the Plain Language Address Designators (PLAD) ,

if an OCR Is Installed .

B. 5 EQUIPMENT AND FACILITIES

B. 5.1 Communications Center Equipment

Table B-i summarizes communications equipment which will be in place upon
completion of the planned COMMCEN Improvement project. The OCR Is not
included.

B. 5.2 Connected Station Terminal Equipment

Fifth District shore activities which operate the distant eno of circuits terminated

in the Headquarters COMMCEN , and Coast Guard Cutters normally served by the

District Group Loops are equipped with Model 28ASR teletypewriter terminals. Based
on an acqui sition cost of $3, 246 per terminal, the total plant investment for sub-

scriber sets was $51,936.

B-4 

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



—-5— - -_-_S ~~~- - ~~5 -~~~~~.-;- ~~T~-~~_ 
- -

~~~~~~ 
— ~~

- _ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5~ S~-5~

— —

I5 1
Ii
ii

S

H
.-~ ~~-

z
~~~~~_J ~

;-
~~

~~~~

I 

~~~~~~~~~ 

¶1
z
C..)

0C.)
. -— ~I ~~~~St ~ .- -5 —

.d ~.I ,  ?. Q Q S )  t.) .)~~~~ - - d
~ ~JL) L~ L~~U~~~~~~L __

~~J tC

— — — -p — — — — — .

—
-5

r:~:1- i

j_
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~n

8-5

- - - - -—---- -5-— — .S-— S -- _ - --——- - -



--5- --5— —--—- — ~~~~~~~~~~~~~~~~~~~~~~ 
~~~ ___~— -.-----_~_-—--~~. ~~~~~~~~~~~~~~~ ~~~r-~~~’~ r -  —-s —---——- -- ~~---—

The Communi cation Station (COMMSTA), Portsmouth operates Model 37ASR
equipment on the South Group Loop and the microwave circuit to the District
COMMCEN . The unit cost of the Model 37ASR is $6,500.

B.5.3 Facilities

The floor plan for the reconfigured COMMCEN is provided in Figure B-2. A
location for the OCR and Message Header Generator has not been determined.

B. 5,4 Maintenance

The Communicationa Branch has no maintenance responsibilities or capabilities.
Maintenance arrangements and costs, where Identified , are included in Table B-i .

B.. 5.5 Miscellaneous Communications Facilities

The COMMCEN is served by two extensions off the local telephone exchange.
Access to the FTS, AUTOVON, and AUTOSEVOCOM is also available.

A pass through window now exists between the COMMCEN and RCC. Following
completion of the COMMCEN upgrade , this window will be approximately 30 feet
from the reproduction/distribution position. Other means of delivering messages
to the RCC are being considered.

8,5. 6 Cost Data

Recurring costs for maintenance and leased services, where available, are
included in Table B-i.

The annual cost for consumable supplies are identified In Table B—2.

B. 6 FUNCTIONA L DESCRIPTION

B. 6.1 Forms and Formats

The standard message form (CO Form 2655) Is currently prescribed for the
preparation of originated messages. The COMMCEN accepts both typed and hand-
written messages for transmission.

B-6
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TABLE B-2. ANNUAL CONSUMABLE COSTS

ITEM QUANTITY UNIT COST ANNUAL COST

Teletypewriter Supplies
2 Ply 365 Rolls 2.45 894. 25
SIngle Ply 1095 Rolls 1.30 1423. 50
Teletypewriter Ribbons 720 • 38 273. 60
Perforator Tape 1095 Rolls .525 574. 88

Copier Supplies
IBM 3 Paper 1825 Reams 1.53 2792 .25
IBM 2 Paper 36 Boxes 13.08 470.88
IBM 3 Toner 8 Cartridges 42.50 340.00
IBM 2 Toner 4 Cartridges 31.40 125. 60

TOTAL 6894.96

Conversion to DD Form 173 will be effected before the OCR is installed.

A number of preprinted forms are employed to expedite the drafting and pro-

cessing for transmission of operationally oriented messages such as safety warnings,

NOTAMs, weather broadcasts, and firing and bombardment notices. Figures B-3

through B—5 illustrate three which could be preloaded in an automated system for call

out by an operator. The COMMCEN also uses a General Message readdressal form

and procedure similar to those utilized In the Third District. Partial automation of

General Message readdressal and other fixed distribution messages should be

feasible.

The COMMC EN currently reproduces unclassifi ed traffic on white paper;

classified , on yellow.

Traffic must be prepared for transmission or reprocessed for relay In one or

more formats: JANAP 128 ( ) for AUTODIN, ACP 127 ( ) for SAR LANT and the

Group Loops, and ACP 127 ( ) (Modified) on Weather and Marine circuits.

B-8
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FM: CCGDFIVE PORTSMOUTH VA

TO: AIG EIGHT NINE THREE SiX

ALL AFLOAT UNIT S ATLANTIC COMM AREA

ZEN/COMCOGARDGRU FT MACON NC

IN FO: RUCLAKK/U SA ENGDIST WILMINGTON NC

BT

UNC LAS

BROADCAST UNTIL____________________

LOCAL MAJOR WARNING NR_____________

NORTH CAROLINA . SEACOAST. THE U. S. MARINE CORPS ADVISES THA T

FIRING EXERCISES WILL BE CONDUCTED IN WARNING AREA W-122 WITHIN A

SEVEN MILE RADIUS OF POSITION 34-32-45 NORTH 77-07-55 WEST FROM____

___________TO . MARIN ERS ARE ADVISED

TO EXERCISE CAUTION WH EN TRANSITING THE AREA .

BT

I

Figure B-3. Fixed Message Format (Camp Lejeune Firing Exercises)

I
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(P) (R) ____________Z (MO) (YR)

FM: CCGDFIVE PORTSMOUTH VA

TO: AIG EIGHT NINE THREE SIX

ALL AFLOAT UNITS ATLANTIC COMM AREA

ZEN/COMCOGARDGRU CHINCOTEA GU E VA

BT

UNCLAS

BROADCAST UNTIL_____________

LOCA L MAJOR WARNING NR. ________________

MARYLAND. CHESAPEAKE BAY. BLOODSWORTH ISLAND. THE U. S. NA VY

ADVISES THAT BOMBARDM ENT EXERCISES WILL BE CONDUCTED FROM____

___________TO THROUGH_________________

WITHIN THE RESTRICTED AREAS SURROUNDING BL000SWORTH ISLAND AS

SHOWN ON CHART 12231 (C&GS 555).

I

Figure B-4. Fixed Message Format (Bloodsworth Island Bombardment)

8-10
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________

FM: CCGD FIVE PORTSMOUTH VA

T0 AIG EIGHT NINE THREE SIX

ALL AFLOAT UNITS ATLANTIC COMM AREA

ZEN /COGARD COMMSTA PORTSMOUTH VA

ZEN/COMCOGA RDGRU CHINCOT EA GU E VA

• INFO: ZEN/MAROP NORFOLK VA

RUEBPAA/VIRGINIA PILOTS ASSN NORFOLK VA

RUEBEDA /VCOAC VIRGINIA BEACH VA

BT

UNC LAS

BROADCA ST UNTIL____________________

LOCAL MAJOR WARNING NR____________

VIRGINIA. SEACOAST. THE NATIONAL AERONAUTICS AND SPACE ADMINISTRA-

TION WALLOPS STATION ADVISES THAT ROCKET FIRING WILL BE CONDUCTED

FROM

IN AREA ONE BOUND ED BY THE FOLLOWIN G COORDINATES: 38-OON 75-15W

38—OON 74—30W 37—15N 74—30W 37— 15N 75—1 5W 37—30N 75—30W 37—50N 75—30W .

MARINERS ARE ADVISED TO EXERCISE CAUTION WHEN TRANSiTING THE AREA.

BT

Figure B-S. Fixed Message Format (Wallops Station Rocket Firing)
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B. 6.2 Drafting and Releasing

Local guidance for message draft ers Is contained In CCGD5 Staff Instruction

2100.1. The COMMCEN is not requi red to maintain a listing of personnel

authorized to release messages. Messages received for transmission are checked

to ensure that a signature is contained in the “released by” block in the message

form.

B. 6.3 Processing of Outgoing Messages

This paragraph describes the actions taken to process originated traffic

through the COMMCEN. The basic functions performed are similar to those

described in the Third District , as illustrated in Figure A-5, Appendix A. Since

the Fifth District does not use a distribution wheel, the specific steps performed

vary from the steps noted in the Third District COMMC EN. A detailed flow diagram

of all actions performed Is contained in TAB I to this appendix.

Each originating office delivers its outgoing traffic by messenger to the

COMMCEN , placing it in the “In Box”. If traffic is of priority or higher precedence,

the messenger rings a bell to alert COMMCEN personnel. Routine traffi c may

remain in the “In Box” for some time before being picked up by an operator .
Messages taken from the “In Box” are time stamped. This time is used as the Time

of File (TOF) in the COMMCEN . The operator examines the message for addressees ,
format , and a releasing signature and determines the mode of transmission and

routing. From traffic reviewed during the survey , it appears that the vast majority

of Fifth District traffic is routed to a relatively small (less than 50) group of Routing

Indicators . He then cuts the tape, using JANAP 128 ( ) format if transmission Is to

be via AUTODIN , and carries the tape, original message and hard copy to the

appropriate send position. U pon completion of transmission, the operator adds to
the TOD, on non-AUTODIN transmissions. If sent via AUTODIN , the operator time

stamps the TOD on the hard copy, checks off the channel sequence number and adds,

to the same log, the date—time group of the message. If a single transmission Is

B-i 2
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Involved, the operator then discards the tape and places the original message and

circuit hard copy In the In-routing box. The router typos the internal distribution

on the hard copy (based on Instructions provided by the drafter) , reproduces and

slots the required copies, time stamps the original message with time of di stribution,

and places the original and hard copy In the file box. Classi fi ed me~eagea (all copies)

are delivered to the classified clerk.

On those originated messages requiring multiple transmission (for example

via AUTODIN and Group Loop) , the operator will effect all transmissions before

discarding the tape and placing copies In the In-routing box.

B. 6. 4 Processing of Incoming Messages

The functional flow of Incoming messages is similar to that observed in the

Third District COMMCEN as depicted in Figure A-5, Appendix A. The detailed flow

diagrams contained In TABS H and III to thi s appendix differ somewhat from similar

diagrams identifying steps performed at Third Di strict.

Upon the arrival of traffic at any receive position, the operator must , before

taking any other action , determine whether the message requires (1) Internal

distribution only , (2) relay only, or (3) both.

If only internal distribution is required , the operator at the AUTODIN position

takes the tape and hard copy from the terminal equipment, discards the tape, time

stamps the ‘FOR on the hard copy, logs receipt by channel number and DTG , and

4 places the ha rd copy In the in—routing box. On circuits other than AUTODIN , the

operator removes the tape and hard copy , discards the tape, and places the hard

copy in the in—routing box. In thi s case, the TOD affixed by the distant terminal

serves as the TOR.

If incoming AUTODIN traffic requires relay only , the operator removes the

tape and card copy, time stamps the TOR on the hard copy and completes the

channel number log. He then takes the tape and hard copy to the appropriate send

B-13
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position, places the tape in the TD, calls the station(s) addressed , types transmission
Instructions and starts the TD. After the tape has been sent, he types the TOD,

removes the hard copy, and If no other transmission are required , discards the tape,
and places the hard copy in the file box. All required transmi ssions are made before

discarding the tape and placing hard copies In the file box. Traffic received on the

Group Loop or other non-AUTODIN circuits and requiring relay only are processed

in generally the same manner. On these messages, the TOD inserted by the distant

terminal serves as the TOR. If transmission via AUTODIN is required, the received

tape must be processed into JANA P 128 ( ) format.

On incoming traffic requiring both relay and distribution, the operator completes

all relays before placing hard copies in the In-routing box.

B. 6.5 Internal Routing, Reproduction, aod Distribution

A guide for internal routing, based on subject matter, Is maintained in the

COMMCEN and updated semi-annually. This guide is utilized to determine the

internal distribution, Including the designation of ACTION office , for incoming

messages. Internal routing of originated messages is specified by the message

draft er. The COMMC EN must redistribute ACTION messages if the initial designa-

tion is incorrect.

Two IBM copiers are installed, an IBM 2 and an IBM 3. The number of copies

reproduced is determined by the routing guide and varies from a maximum of 35

to a minimum of 3. Normally, reproduction and distribution are accomplished by

the operator who has effected the in-routing.

Unclassified routine traffic Is slotted for periodic pickup by staff offices. The
ACTION office Is notified on messages of higher precedence.

All classified traffi c is distributed by the Classified Clerk who maintains an

accountability log. Incoming classified messages are delive~ed by COMMCEN

messenger. Back routed copies of originated classified messages are picked up

B-i 4
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by staff office messengers. In either event, recipients must sign for each copy

received.

B. 6.6 Logs and Records

The COMMCEN maintains the following logs:

(1.) Classified message log - contains the DTG of classified messages and

receipt signature for each copy distributed .

(2) AUTODIN log - maintained for incoming and outgoing traffic. Operators

check off each channel sequence number and log DTG of message received or sent

under that number.

(3) Awaiting transmission log. Messages received for transmission or relay

to part time stations during periods such stations are closed are entered In thi s log

and checked off later when stations reopen and messages are transmitted and

receipted for .

(4) Destruction log — used to record destruction of key cards.

A receipt Is received from connected stations for messages transmitted on all

circuits except AUTODIN and SAR LANT .

Originated messages are time stamped (TOF) when first handled by COMM CEN

personnel. Incoming and outgoing AUTODIN messages are time stamped upon

receipt (‘FOR) or transmission (TOD). On Incoming messages on other circuits,

the distant terminal TOD serves as TOR. The TOD on messages sent via other than

AUTODIN is Inserted by the operator on the message after the end-of-message.

B. 6.7 Storage and Retrieval

The COMMCEN maintaIns 30 day s files of classIfied and unclassified messages.

The most current (four days) unclassified files are stored at the supervisor position ,

the remainder on shelves in the COMMCEN . The classified file is stored in the vault.

B-15 
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Frequent reference is made to the four day file , primarily for readdressals.

The remaining files are seldom accessed.

B .6. 8 Waste Disposal

All waste is treated as classified. The accumulated waste, approxi mately 75

pounds per day, is destroyed In a 8hredder each night by watch personnel. There

Is i~~ alternate destruction means.

Key cards are destroyed in a blender.

B.7 TRAFFIC

B 7 1  General

Traffic data were compiled from statistical reports submitted by the Fifth
District and from on-site observations and tabulati ons of current traffic. From

analysis of these basic data , it is possibl e to determine traffic volumes by function

and category, past and future growth rates , mode and method of handling, and

handling times, Conclusions reached are presented in this section in tabular and
narrative form.

It is again emphaai~ed that in Interpreting the gross traffic figures presented

In this summary, it must be remembered that the reporting of traffi c in statistical

reports is on two different bases. Traffi c by functional category Is by actual

message count. Thus , the total count for all categories equals the number of

discrete messages on file. In reporting traffic by circuit mode, a message is

counted each time It Is handled (sent or received). Circuit mode totals will , under

this reporting method, always exceed message by category counts.

B. 7.2 Grosa Traffic Volumes

Comparative summaries of Fifth District traffic , by functional category, for
the years 1970 and 1976 are presented In Table B-3. The six year Increase, In
messages, of 29. 1 percent equates to an annual growth of slightly less than

4.4 percent.
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TABLE B-S. TRAFFIC BY FUNCTIONAL CATEGORY

FUNCTION 1970 1976 A A

BATHY/M ET EO 2,223 491 — 1,732 — 77.9

OCEANO 2 ,493 2 ,389 — 104 — 4.2

OTHER GOV. 10,257 19,075 + 8, 818 4 86.0

SAR 6,525 
- 

10,838 + 4 ,313 + 66. 1

OTHER CG 60,584 73,170 +12, 586 ~ 20.8

TOTA L 82 ,082 105,963 +23 ,881 + 29. 1

Table B—4 provides a summary of messages handled , during 1976, by circui t

mode. In comparing 1976 to 1970 statistIcs, It can be seen that message handlings

increased , over a six year period, by 8.9 percent , or at an annual rate of about

1.42 percent. Table 13-5, which compares message and messages handled totals

for the same two years (1970 and 1976), reveals that , based on statistical averages,

the number of handlings per message has dropped from 1.95 In 1970 to 1.65 In 1976.

— Despite this marked decrease, it is apparent that relay function s performed in the

Fifth District COMMCEN represent a significant workload.

B . 7 3  Specific Tra ffi c Data

As during the earlier survey of the Third District COMMCEN , It was necessary

to use August 1977 files for the collection of data which would support a more detailed
analysis of Fifth DIstrIct COMMCEN traffic. In thi s case, August totals equate to

approximately 9.1 percent of the project annual figure , Indicating, statistically,

that August represents a somewhat busier than average month,

B-17
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TABLE B-4. TRAFFIC BY CIRCUIT MODE

SEND RECEIVE TOTA L
TWPL 40369 61595 

— 

101964

AUTODIN 18629 41915 60544

FAX 26 23 49

RATT 1896 1446 3342

OTHER 8483 160 3643

TOTAL • 69403 105139 174542

TOTAL TRA FFJC 1970 160344
INCREASE 1970 — 1976 14198

% ]NCREASE 8.9

TABLE B-5. MULTIPLE HANDLINGS

Number of Number of Handling/Message
Year Messages Handlings Ratio

1970 82082 160344 1.95

1976 105963 174542 1.65

August totals are summarized in Table B—6 . The messages handled/discrete

messages ratio (15978/10278) Is 1.55 as compared to the statistical average number

of handlings (1.65) computed for 1976.

Classified originated and received message totals are summarized In Table

B—7. This summary Indicates that less than one percent of the traffic handled Is

classifi ed.

13—18
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TABLE B-6. TRA FFIC VOLUMES FOR AUGUST 1977

TOTAL MESSAGES 10278
TOTA L MESSAGES HANDLED 15978
% OF YEAR TRAFFIC 9.1

REC EIVED SENT

M ESSAGES BY MODE 
_ _ _ _  _ _ _ _ _ _  -

AUTODIN 3,177 31 1,670 30

TWPL 7,139 69 3, 905 69

TWX

FAX 12 <1

OTUERS 16 <1 59 01

TOTA LS 
— 

1o,~ 44 
— 

100 5.634 100

BY CAT EGOR Y

OCEANO 257 02

BATHY/M ET EO 5 <1

OTHER GOVT 1,917 19

SAR 739 07
— OTH~~~ CG 7.360 72

TOTALS 
— 

10 278 100 
-

B-19
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TABLE B-7. CLASSIFIED TRAFFIC - AUGUST 1977

INCOMING OUTGOING

TOTAL FOR MONTH 58 100 4 100

BY PR EC EDENCE 
_ _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _ _

0 - I mmediate 2 03 1 25
P—PriorIty 8 13 1 25
R-Routj ne 48 84 2 50
BY_CLASSIFICATION 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _

Secret 34 58 1 25
Confidential 24 

______  _____  75

NOTE: This tabulation includes only originated and terminated traffic.
Classified traffic is not normally relayed. Three of the four outgoing
were readdressals.

Message flies for 18 August and 7 September were selected for further analysis

of average day and busy day patterns , respectively. Tables 13-8 and 13-9 provide

summaries of messages handled , categorized by precedence and classification, on

these two days. The totals Indicate that 18 August was somewhat busier (by about

.06 percent) than an average day. The distribution by precedence trend Is generally

similar to that observed in the Thi rd Distri ct .

Terminated/originated traffic for 18 August Is tabulated in Table 13—10 by hourly

periods, in local time. While distribution patterns, in respect to specific hours,

may fluctuate from day to day, the one day sampling upon which Table 13-10 Is

based provides useful data. More extensive sampling and analysis should confirm

that the Fifth District COMMCEN will normally handle ii percent of the total dai ly

traffi c during the busiest hour; 20 percent In the busiest two hour period ; and over

one—third or 34 percent during the most active four hour period.

B—20

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _ _

-‘~~~~~~~
- •

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



—..arn’- -
— -.—.-,—,--~ 

—.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ________ —

‘a

TABLE B-8. TRAFFIC VOLUME FOR A VERAGE DAY (18 AUGU ST 1977)

MESSAG ES HANDLED - INCOMING: 365
- OUTGOING : 227
- TOTAL: 592

% OF YEAR TRAFFIC - 0.33

TERN SAT ED ORIGU~~ TED

#

- TOTAL FOR DAY 245 100 60 100

DISTRIBUTION BY
PR EC EDENCE

0 - Immediate 18 7 4 7
P — PrIority 115 47 41 68
R — Routine 112 46 15 25

DISTRIBUTION BY
CLASSIFICATION

S-Secret 1 <1
C - Confidential
U — Unclassified 241 99 60 100
Note:
a. Of 365 messages received , 120 requIred relay only.
b. The 227 outgoIng messages Included one or more trans-

missions of the 60 messages originated, the 120
incoming which required relay only, plus a number of
incoming which terminated and reailred relay also.

Both 18 A ugust and 7 September fIles were examined to extract data which might

Identify relay patterns. The results of this analysis are compiled in Table B—Il .

One Important factor revealed by these data is the indication tha t a significant portion

of the traffi c received on any one circuit requires relay on one or more other circuits.

13—21
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TABLE B-9. TRAFFIC VOLUME FOR BUSY DAY (7 SEPT EMBER 1977)

M ESSAGES H~~IDLED - IN COMING: 438
- OUTGOING: 238
- TOTAL: 676

% OF YEA R TRAFFIC - 0. 38

TER 1~INATED ORIG MATED

TOTA L FOR DAY 251 100 49 100

DISTRIBU TION BY
PRECEDENC E

0 — Immediate 14 6 2 4
P — Priority 121 48 29 59
R — Routine 116 46 18 37

DISTRIBUTION BY
CLA SSIFICATION

Secret 1 <1
Confidential 2 < 1
Unclassified 248 99 

_____ ________

NOTE:
a. Of 438 messages received , 187 requi red relay only.
b. The 238 send total includes one or more transmissions of

the 49 originated messages plus incoming messages which
reouired relay.

B. 7.4 Message Lengt h

No attempt was made during thi s survey to measure message lengths. The most

practical method of supporting an effort to collec t such data on non-AU TODIN circuits

would be the establishment and retention of tape monitor reels.

B-22
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TABLE B-li. RELAY PATTERN

TO GROU P
FROM AUTODIN LOOP OTHER TOTAL

AUTODIN 141 58 199

GROUP LOOP 90 43 133

OTHER 85 110 195

TOTA L 175 251 101 527

B.7. 5 Handling Times

B. 7.5.1 Recorded H

Files maintained In the Fifth District COMMCEN provide sufficient information

to collect factual handling time statistics. Samplings were made of incoming,

relayed , and originated messages for 18 August and on orIginated only for the busy

day (7 September) . A summary of these samplings appears In Table B-12. It

should be recognized that the average in-station handling times indicated are

Influenced heavily by the dIstributi on pattern illustrated earlier In Table B-b .

It is also apparent that In-station handling times Increase substantially during

busier days.

B. 7.5. 2 Synthesized

The sequence of operations and the time associated with each operation are

illustrated in Figures B-6 (Incoming AUTODIN), B-7 (Incoming Loop) , and B-8

(Originated Messages) . The functi ons, operations, personnel , and stations depicted

correspond to those used on the flow diagrams contained In TABs I, H and III.

It must be en~phas1zed that these synthesi z ed handling times are based on the

unobstructed flow of an Individual message through the complete process without

B-24 
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TABLE 13-12. IN-STATION HANDLING TIM ES (RECORDED)

IN COM ING 18 AUGU ST

TOTA L HA NDLING AVERAGE IN-
#MSGS TIM E STATION TIME

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  
(MlN~ (M INi

IncomIng Total 221 11,523 52

Terminated 127 4 ,484 35

Relayed 94 7,039 75

OU TGOING 18 AUGUST

TOTA L HANDLIN G A VERAGE TN-
#MSGS TIM E STATION TIM E

— 
(MINi (MINI

Outgoing Total 57 3,183 56

Single 29 1,062 37

Multiple 28 2 ,121 76

OU TGOING 07 SEPT

TOTA L HANDLING AVERAG E IN-

#MSGS TIM E STATION TIM E
_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  

(MIN i (MINI

Outgoing Total 42 5, 543 132

Single 26 3,282 126

j Multiple 16 2 ,261 141

~ I
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Figure B-6. SynthesIzed Handling Times - Incoming AUTODIN
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FIgure 8-7, SynthesI zed Handling Times - Incoming Loop
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Figure 8-8, Synthesized Handling Times - Originated Messages
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Figure 8-8. Synthesized Handling Times - Originated Messages (Continued)
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regard to the delays which are essentially unavoidable In a COMMCEN of this
nature. No comparison should be attempted between the synthesized handling times
presented In Figure B-6, B-7, and B-8 and the recorded handling times contained
In Table B-12.

B. 7. 5. 3 Handling Time Summary

Further analysis was performed to correlate the synthesized handling times

with the traffi c processed on 7 September and 18 August. The results are presented
In Tabl e B-13.

¶ 1
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APP ~~4DIX C

COMMUNICATION S STA TION. POR TSM OUTH I VA

C.i INTRODU CTION

This appendix describes the message handling functions performed by the U. S.

Coast Guard Communications Station , Portsmouth , Va. The informati on contained

herein is based upon data collected during an on—site survey of the COMMSTA , 19—21

September 1977.

C. 2 GEN ERA L DESCRIPTION

The Coast Guard COMMSTA , Portsmout h consists of administrative, receiving,

control, and relay facilities located In the CG Operations Building, U. S. Naval

Security Group Activity , Northwest , Chesapeake, Va.; and transmitting facilities at

Pungo, Va. The operati ons/transmitting facili ties are Interconnected by a Coast

Guard owned microwave system. An existing Inter Service Support Agreement

(ISSA) defines the services provided the COMMSTA by the host command (NA VSEC-

GRUACT Northwest) .

A floor plan of COMMSTA operating spaces , illu8trating the layout of message

processing and distributi on system equipment , Is displayed in Figure C—i . - 

-

The COMMSTA operates under the technical control of the Commander Atlantic

Area , U. S. Coast Guard . A substantial share of COMMSTA resources is dedicated 
S

to the operation of ship-shore and shore—ship, including broadcast , and ground—air—

ground facilities. The record message relay function serves primarily as the

Interface between Coast Guard and other mobile elements and commands served by

Coast Guard and other communications systems ashore.

The COMMSTA operates terminals In the SAR LANT network and the Fifth

District Group Loop. AUTODIN access is provided through the Naval Communications

Processing and Routing System (NA VCOM PARS) operated by the Naval Communications

-- 
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Area Master Station Atlantic (NAVCAMS LANT), Norfol k, Va. Direct links are

also maintained with COMLANTAREA, CCGD5, and the National Weather Service,

Norfolk. Figure C-2 summarizes these COMMSTA circuit terminations.

A comprehensive station SOP covers all operational functions and procedures.

No requirements for affording special privacy to unclassified traffic exist.

C.3 GROWTH AND FUTUR E REQUIREMENTS

Four planning actions now in progress will generate a further increase In

COMMSTA traffic handlings. These include:

(1) Transfer from the Navy of responsibilities for operating the Atlantic

Composite (LCMP) CW broadcast.

(2) Activation of a third , ORESTES covered , ship—shore-ship, radioteletype-

writer (RATT) position.

~3) Possible activation of a Coast Guard, single channel, RATT broadcast.

As noted during the survey of the Fifth District COMMCEN , a plan also exists

to provide cryptographic cover (KW-7) for the COMMSTA - Fifth District COMMCEN

link.

It can be expected that the over-the..counter message service now provided the

Navy SATCOM terminal at Northwest will continue. I -

C.4 PERSONNEL

C.4. 1 ~ g_

Total manning for the center averages 52. There are four 12-man watches

(8 hours) plus 2 peak loaders on the day watch and 1 on the evening. Of this number,

only three watch standers are devoted full time to the tape relay operation : the L
Supervisor , Land Lines Operator , and AUTODIN operator. The remainder , including

the CWO and most circuit operators perform certain message handling functions

periodically. These Include editing, logging, servicing, and hand carrying traffic

between operating positions.
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Watch assignments are adjusted from time to time to enable cross training

and to respond to unusual tra ffi c surges and emergenc y situa tions. CO MMCEN

personnel are assigned no non—communications duties.

C.4.2 Training

Formal technical training Is scheduled for 2-4 hours per month during off watch

time. A 3-6 month period of OJT is required before an operator is thoroughly

familiar with all operating positions and duties.

C.5 EQUIPMENT AND FACILITIES

C. 5.1 Communications Center Equipment

COMMSTA teletypewriter equipment is reflected In Figure C-i. All equipment

Is Coast Guard owned.

C.5.2 Maintenance

The COMMSTA has an organic electronic equipment maintenance and repai r

capabi lity. All Model 37 sets are maintained by station forces. Maintenance support

for cryptographic equipment is provided by the Norfolk Naval Shipyard.

Facility maintenance is provided by the host command (NA VSECGRUACT

Northwest) under the terms of a formal ISSA .

C. 5.3 Miscellaneous Communications Facilities

The COMMSTA Is served by a 99—line private automatic telephone exchange,

currently loaded to 25 percent capacity . AUTOVON and F’FS access Is provided.

An in-station intercommunications system connects all operating positions with

the supervisor and CWO. A telephone orderwire connects the receiver/operati ons

and transmitter sites.

The COMMSTA Is linked with the CG Air Station , Elizabeth City, by hot-line

telephone.

C-S
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C.5.4 Coet Data

During the first year of operations, cryptographic equipment maintenance

services provided by the Naval Shipyard coet approximately $300. The station

budgets $337.50 per quarter ($1350. 00 annually) for teletypewriter equipment

repair parts. The maintenance schedule provides for the overhaul/repair of

three teletypewriter sets each month.

Tabl e C-i summarizes other consumable supplies procured through the first

three quarters, FY 78. The projected annual cost of consumables, including tele-

typewrIter repair parts , is approximately $7632. 00.

TABLE C-i. THREE QUARTE R COSTS-CONSUMABLES

ITEM QUANTITY COST($)

Teletype Paper
Two Ply 27 Cases 907. 20
Single Ply 90 Cases 1350.00

Perforator Tape 90 Cases 1890.00

Typewriter Paper 16 Cases 302.40
(AMVER PositIons)

Typewriter Ribbons 34 Boxes 204.00

Columbia Binders 36 Each 48. 60

TOTAL THREE QTR COST 4702. 20

C.6 FUNCTIONAL DESCRIPTION

C.6. i General

During the visit to the COMMSTA Portsmouth, the survey team observed and

recorded the sequence of operations performed and examined equipment/space/

C-6
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personnel relationships. The descriptive data which follow are based on these

observations.

C. 6.2 Forms and Formats

Outgoing traffi c originated by COMMSTA elements is prepared on the standard

CG Form 2655. No distinctive formats or colors are in use to Identify traffi c by

precedence or classification.

As at other facilities visited , a variety of formats are in use, including JANA P

128 ( ),  ACP 127 ( ) PLAINDRESS/Modified , and modified ACP 126 ( ). It was

noted that traffic transmitted into AUTODIN via the NAVCAMS LANT NAVCOMPARS

must be prepared in JA NA P 128 ( ) format. The NAVCOMPARS Is capable of

converting ACP 126 ( ) input into JANA P 128 ( ) format. Since the processing of

traffic Into JANA P 128 ( ) format is time sensitive . it is suggested that COMMSTA

representatives investiga te, with Navy, the possibility of eliminating this requirement.

C. 6. 3 Drafting and Releasing

CCGD5 Instruction 2100. 1 and CG-233 provide guidance for message drafters.

Seven officers have been granted Message Releasing authority. The COMMCEN is

not required to maintain a card file of releasing authority signatures.

C. 6.4 Processing of Outgoing Messages

The volume of tra ffi c originated by the COMMSTA and the one over-the-counter

customer (Navy SATCOM Detachment) is relatively insignificant , averaging less than

10 messages per day . This represents a negligible impact on the COMMCEN operation.

Primary emphasis will be placed , therefore , on relay operations.

C.6.5 Incoming Messages

The functional flow of incoming messages is illustrated in simplified form in

Figure C-3. The figure is designed to illustrate the flow in four different cases:

incoming - Terminate Incoming - Mul tiple Relay

Incoming - Terminate and Relay Incoming - Rel ay Only.
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Paragraph C. 6. 5. 1 provides a nar ra tive description of steps followed for tramc
received via Land Line TTY . This Includes AUTODIN , SAR LANT, District Loop, -

and the direct link to the CCGD5 COMMCEN. A detailed flow diagram is contained
in TAB I to this Appendix. Subsequent paragraphs address the handling of messages
received on other circuits , and traffi c requiring relay or other special handling.
TAB H provides a flow diagram of tra ffic received via circuits other than Land Line.

C. 6. 5. 1 Land Line TTY Traffic (Including AUTOD IN)

At the receive terminal the operator takes the tape and hard copy from the
machine, time stamps the hard copy, checks off the channel number (or logs nr. and
DTG). and scans the message for quality, precedence, and routing. He then places
the tape and ha rd copy In the route box on the supervisor’s desk. The supervisor
checks for quality and routing. If the message does not require relay, he places
the tape in the classified waste and the hard copy in the run-off box. The operator
then examines the message for subject matter , determines the number of copies
required, makes copies, and slots the copies for distribution. The hard copy is then
placed in the file box for later check and filing.

C. 6. 5. 2 Radio Teletype (RA TT) Traffi c

Messages received via ship-shore or Air-ground RA TT will Include a time
of receipt , annota ted by the receiving operator as a part of his acknowledgement
of receipt , or operator service. For those messages received by RATT and not
requiring relay, handling is otherwise the same as for land-line traffic.

C.6. 5.3 CW and Voice Traffic

Traffic received by CW or Voice Is typewritten as copied by the receiving

operator who types his ope rator service (Including TO~~ on the message and logs
the message in his circuit log. He then carries the message to the supervisor
position where It is time stamped and placed In the route box. The supervisor then
scans the message to determine the routing. If the message does not require
relay, it is handled as other incoming traffic.

C-8
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C.6 5,4 Classifi ed Traffi c

The total of sent and receIved classi fi ed traffi c amounts to less than one-half

of one percent of all traffi c handled. It is handled , processed and filed the same

as unclassifi ed except for accountability and distribution.

C.6,5. 5 Relayed Traffic

A significant portion of the traffic received in the COMMSTA requires relay.

Such traffic may or may not also require Internal distribution, and may, In many

cases require relay over more than one circuit.

Accountability for relayed traffi c while In station is maintained by the supervisor.

Each Incoming message is examIned and routed by the supervisor who, on determina-
tion that a relay Is required , will log the message by DTG and preoedenoe and

indicate the circuit or circuits on which it must be sent.

a. If the message Is received via AUTODIN or other landline circuits , the

received tape and hard copy are available. After supervisor inspection and logging,
the tape and hard copy are taken to either the RATT position or a land line TTY

position for transmission. The operator call up will be made, tape sent, and
operator service or TOD wIll be noted on the resulting hard copy . The message will

be logged in the outgoing log and the hard copies returned to the supervisor , unless
additional relays are requi red. After all transmissions have been made , the
supervisor will check delivery , check off deliveri es in his log,and place the message
In the file box for later filing.

b. Actions taken on messages received on ship—shore RATT circuits depend,
In part , on circui t conditions. The receive operator delivers both tape and hard

copy of incoming messages to the supervisor for inspection , logging , and routing

Instructions. If relay via AUTODIN Is indicated , the landllnes operator wiU , if

the tape is usable, prepare the necessary JANAI~ 128 ( ) header and trailer , using
the received tape for transmission of the text. If the tape is not usable, the operator

C-I 0
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will , of necessity, recut the entire message. On traffic requiring relay via other

landlines , or via the second RATT circuit , the same general procedure. (less

preparation of the AUTODIN header/trailer) will be followed. After all required

tran smissions have been effected , and proper notations made in each circuit log,

the tape is discarded and all hard copies returned to the supervisor for delivery

checks , log check off , and subsequent filing.

c. Messages received by CW or voice and requiring relay via AUTODIN or

other TTY circuits always require manual tape preparation . Oth erwise , the handling

Is the same as described above.

Accountability for messages relayed but not addressed to the COMMSTA is

maintained by retaining file copies (with TOB/TOD ) of all versions as sent or received.

The supervisor suspense log protects against non-deliveries.

TAB UT to this appendix presents a detailed diagram of the sequence of relay

operations.

C. 6. 5.6 Compiling

Compiling is the term applied to describe the practice of collecting several

related messages addressed for relay to the same addressee , and assembling

them into a single message for retransmission. This practice is often followed

in the handling of AMV ER messages and Weather (~ sorvatIons (OBS). AMV I ’R

and 0138 may be received by Voice . (‘W or HA’I’T, from Coast (luard , merchant or

private vessels, for relay to the ~~~\~~fl Center , New York , or to the Weather

Bureau. It is the practice , on occasi on , to hold these messages during busy periods

for up to two hours and compile as many as 8 or 10 into a single message. Except

for those received by RATT It is necessary to manually prepare a tape of the

series of short messages which , individually, normally contain only two lines of

text.

C-Il 
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C. 6.5. 7 Broadcast Makeup

Messages Intended for scheduled or special broadcast are normally received

in TTY format and handled as Incoming traffic unti l screened by the supervisor.

The message Is passed to the broadcast oper ator who makes up a ~‘TIme of Broadcast ”

log sheet and prepares the message for transmission. If urgent, the broadcast will

be made immediately, otherwise it will be held for the next schedule. After each

transmission , the broadcast is noted on the circuit log and on the “Time of Broadcast”

sheet. After the last directed br oadca st, the message is returned to the supervisor

for check and file.

C. 6.6 Int ernal Rou ting. Reproduction and Distribution

Internal routi ng Is determined by the Communi cati ons Watch Officer or the

supervisor on the basis of subject matter . No routing guide is used . The office

having ACTION or IN FO responsibility is Indicated by means of a number stamp.

Follow-up action Is the responsibility of the designated Action officer and no tickler
file is maintained in the COMMCEN .

An SCM duplicator Is used for internal reproducti on. Thi s is a very slow machine

but appears adequate for the low volum e required. Three copies of Incoming messages

is average, wIth 15 beIng the maximum. Classifled messages are not normally re-
produced , but are routed for action and information on a classified read board. The
copy machine is normally used by the landlines operator and copies are slotted on the
supervisor ’s desk. The station staff normally picks up traffic from the COMMCEN

at irregular Inte rvals. One copy of each terminated message is placed on the
Commanding Officer ’. read board .

C 6 , 7 Logs and Record s

The COMMCENTER maintains the following logs:

(1) Communication Watch Officer . (CWO) narrative log.

C-12
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(2) Supervisor ’s Serial Log In which each message to be relayed is logged

by DTG, precedence, and circuits on which It Is to be sent. It serves as a 
-

tickler for verifying that all deliveries have been made. Traffi c addressed to the

station but not relayed and AMVER/OB S messages are not logged.

(3) Circuit logs are maintained by each circuit operator.

ServIce notations are made on each message by the sending/receiving operator.

TOR/TOD Is sent on TWPL traffic. The time stamp is used in addition to note the

time of receipt or transmission.

C. 6.8 Storage and Retrieval

Message files containing classified and unclassified messages are maintained

for a nominal 30 days. Separate files are maintained for AMVER , Weather , General

Messages, and Broadcast traffic.

Reference to files is infrequ ent (about twice per week). Location of a particular

message In the 30 day file takes about 10—15 minutes.

C.6. 9 Waste Disposal

All waste in the center Is treated as classified. The volume amounts to about

15 large grocery bags per day. Disposal i~ by means of a pulverizer which Is located

In the secure portion of the center. Storage pending disposal is in the same secure

space. The disposal operation is handled by watchstanders during the Mid Watch.

C.7 TRAFFIC

C.7.1 Genera l - 

-

~

Portsmouth COMMSTA traffIc data were complied from statistical reports

submitted by the Station and by on-site observation and tabulation. By analysis of

these data it Is possible to determine traffic volumes by function and category ,

Identify traffic handling methods, compute in-statIon handling time, and establish

routing/distribution patterns. This section of the report is devoted to presentation

of the conclusions reached frem analysis of availabl e traff i c data.
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In Interpreting the gross traffi c figu res presented in this summary , it must be
noted that methods used to rep ort tra ffi c data by functional category and by circuit
mode can result in apparent discrepancies. For example , a Search and Rescue

message will be counted as one message in the SAR functional category. If

received on one circuit and relayed on two circuits , it will be counted three times

when developing traffi c statistics by circ uit mode. Thus , in examining traffi c
volume , to tals by circuit mode will be substantially higher than totals by category .

C. 7.2 Gross Traffi c Volumes

Tables C-2 and C-3, provide a tabulation of total traffic handled by the Portsmouth
COMMSTA for the 12 month period July 1976 to June 1977. This period was selected
due to availability of data . The station was activated in May 1976. In these
tabulations , as opposed to those in the preceding appendices , no attempt is made

* to develop a growth pattern. Although figures for preceding years are available ,
perturbations due to the realignment of Radio/Communications Stations over the
last several years render any statistical conclusion suspect. It is anticipated ,
however, that a growth projection for the overall Coast Guard system will be
applicable to Portsmouth.

TABLE C-2. TRAFFIC BY FUNCTiONAL CATEGOR Y
(JULY 1976 - JUNE 1977)

BATHY OTHER OTHER
AMVER MET OC EANO GOVT SAR CC TOTA L

25772 44199 15 44430 581 65 , 465 180, 512

The ratio of number of messages handled to messages is illustrated in Table
(‘-4. This ratio indicates that the relay/refile function of the Portsmouth COMMSTA
is significant. The ratio is somewhat distorted by the compiling activity described
in Paragraph C. 6. 5.6. The ratio , as applied to compiled AMVER and OBS messages
on a busy day (23 AUG 77) is displayed in Table (‘-5. If each AM VER /OBS message

C— 14
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TABLE C-3. TRA F FIC BY CIRCUIT MOD E
(JULY 1976 - JUNE 1977)

CIRCUIT MOD E SEND RECEIVE TOTAL

TWPL 24 , 570 28 , 367 52 , 937

AUTODIN 27 , 082 45 , 796 - 72 , 878

CW 4 ,589 78,930 83 , 519

VOICE 13,025 1,538 14,563

RATT 47.339 16.823 64.162

OTHER 2 358 LiOl 3 459

TOTAL 118.963 172. 555 29L RIM

TABLE C-4. MU LTIPLE )-IANDLINGS
(JULY 1976 - JUNE 1977)

Number of Number of Handling /
Messages Handlings Message Ratio

180,512 291,518 1.61

— TABLE (‘-5. COMPILED TRAFFIC
(23 AUG 77)

CATEGO E1~( MSG RECEiVED S~OM PILED/SEt~T RATIO

AMVER 70 21 3.33/1

L OBS 79 29 2. 72/1

C-iS
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had been relayed when receIved, the number of handlings would have been
increased by 45,990, resultIng In a messages handled/messages ratio
of 1.87/1, which appears to be a more realistic indication of COMMSTA relay
activity.

C.7.3 ~pecIflc Traffic Data

Examining traffic by annual totals can provide useful statistical data. Such
statistical data may, however, prove misleading if used as a basis for manpower
allocations, circuit engineering, or, as in the case of this study, the application
of automation techniques to a COMMCEN operation. Ideally, a more detailed
examination of traffic patterns should commence with selection of a busy month
and an average month within a specific time period. Since COMMSTA Message
files are retained for only 30 days, as specified In CG-233, the survey team, of
necessity, conducted the more detailed data collection effort using August 1977

files. Coincidentally, the August totals equate to 8.9 percent of the projected
annual fi gure for 1977, indicating that August may represent an average month In
terms of traffic handled.

A ugust message totals are summarized in Table C-6. The messages bandled/
discrete messages ratio (26009/17260) Is 1.50 which is comparable to the statistical
average number of handllngs (1. 61) computed for the year.

Message files for the busy day (23 A ugust) were selected for detailed analysis.
Table C—7 summarizes, in tabular form, a sampling of sent and received traffic
for that date. In addition to the normal precedence breakdown, a special listing
for OBS and AMVE R m essages is Included .

It should be noted here that while OBS and AMVER messages do not carry a
precedence, they are handled as routine and priority, respectively. If this is
considered, the percentage of traffic by precedence relates closely to that discovered
at other stations.

c~~~ i: 
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Classified traffic Is not Included due to the small volume. Foothotea on the

table provide information on the nature of the sampling.

TABLE C-6. TRAFFIC VOLUMES FOR AUGU~~ 1977

TOTA L MESSAGES 17260
TOTAL MESSAGES HANDLED : 26009
% O F ANNUAL TRA FFIC: 8,9

REC IVED SEN 
____

MESSAGES BY MOD E _j,

AUTOD1N 4605 29 3258 33

TWPL 2060 13 1705 17

CW 7471 46 386 4

RATT 1689 11 3849 38

VOIC E 88 <~ 1 477 5

OTHER 1.21 < 1  305 3

TOTA LS 16034 100 9975 100

BY CAT EGORY #

AMVER 20~6 12

OC EANO 87 <1

BATHY /M ETEO 4280 25

OTHER COW!’ 5374 31

SAR 35 < 1

OTHER CG 4939 29

USMER 449 2

TOTALS 17260 100

C—1 7
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TABLE C-7. TRA FFIC VOLUME FOR BUSY DAY (23 AUGU ST 1977)

MESSAGES HANDLED - JNCOMING- 640
- OUTGOING: 394
- TO TAL: 1034

% OF YEAR TRAFFIC: 0.35

TOTA L FOR REC EIVED SENT

DIST. 
DAY % %

PREC EDENCE 372 100 295 jj~p

AMVER 70 19 21 7

OBS 79 21 29 10

0 - ImmedIate 24 6 31 10
P - Priority 96 26 112 38
R —  Routine 103 28 102 36

a. Only 6 classified messages handled this date.

b. A Total of 640 messages were received during this day. These included

service messages , duplicate transmissions and messages compiled for relay only,

as well as the 372 sampled.

c. A total of 410 messages were transmitted this day. In addition to the 295

sampled these included broadcast- and multiple relay totals.

Table C-8 tabulates the same sampling for the busy day by hourly periods in

order to identify throughput needs. For example, on the day sampled, 8% of the

total traffic was handled in the busy hour; 15% in the busy two hours; and nearly

1/3, or 28.5% during the four hour period 1800—2159.

C-18
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The busy day file (23 August~ was examined to extract data pertaining to the

relay pattern. Since approximately 75% of the messages received by the station

are relayed one or more times, whether or not terminated, the relay function is

primary to this station’s mission. A major part of the work load Is devoted to tape

handling, tape cutting, reformatting and compiling traffic for retransmission. Table

C—9 identifies the relay pattern for a sampling of the busy day traffic.

C.7.4 Message Length

No attempt was made during this survey to measure message lengths. The 20

line block average mentioned in previous appendices appears reasonable in assessing

throughput requirements. The practice of compiling AMVER/OBS messages could

perturb this assumption, and merits a closer examination .

C. 7.5 Handling Times

C.7.5.1 Recorded Times

A sampling was made of the In station handling time of 200 messages relayed on

the busy day of 23 Aug. ThIs sample is based on the TOIl logged from the in-

coming circuit and the TOD recorded at the time of transmission. In the case of

those sent on more than one circuit the last TOD was recorded. The results of this

sample are tabulated in Table C-j O.

C. 7.5. 2 Synthesized Times

The sequence of operations and the time associated with each operation are

illustrated in Figures C-4 , C—5 , and C-fl . The functions , operations , personnel

and stations correspond to those used on the flow diagrams in TABS I, ri and rn
to this appendix.

It must be emphasized that these handling times are based on the unobstructed
- :- flow of an individual message through the complete process without regard to

delays that are essentially unavoidable in a COMMCEN of this nature. No comparison

should be made between these synthesized handling times and the recorded times in

Table C—10.

C-i 9
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TABLE C-9. RELA Y PATTERN

TO WX
FRO AUTODIN TWPL SARLANT BUR RATT BCST

AUTOD IN 55 67 13

LOOP 51 64 26

WX BUR 18 33

CW 21 29

RATT 26 30 5 9 
________ ________

Note :

(1) Broadcast traffic refers to number of messages to broadcast and not to number
of broadcast transmissions.

(2) SARLANT (AMVER) and WX BUR (OBS) send traffic is counted after compIling.
Received count is higher by ratios of about 3 to 1.

TABLE C-1O. IN STATION HAND lING TIME
(RECORDED) -

PRECEDENC E ROUTINE PR IORITY IMMEDIA TE TOTAL
_ _ _ _ _ _ _ _  

R P 0 
_ _ _ _ _

Number Msgs 84 90 26 200

MInutes 4512 3325 568 8405

Hours 75. 2 55. 4 9.4 140

Man Days 3.13 2.3 0.4 5.8

Average/Msg 54 37 22 42 -

(MIN) 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _
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These synthesized handling times are summarized in Table C-Il in terms of

the time devoted to selected typical messages. In the case of multiple relays, the

times would not be directly additive but must consider common linear functions.

TABLE C-li. HANDLING TIME SUMMARY

- 

HANDLING

- 

FROM TO (MIN :SEC) NOTES

AUTODIN SHIP-SHOR E 3:20 (1)
CW BCST 7:15 (1) (2)
VOIC E BCST 5:15 (1) (2)
1V.IPT . 2.AS ____________

SHIP- AUTODIN 11:05 (3)
SHOR E TWPL 8:45 (3)

AMVER/WX 4:55 (4)

CW/VOICE AMVER/WX 3:20 (4)
AUTODIN 10:40
TW PL 8:20

ANY
ABOVE TERMINATE 2:20 (5)

Notes:

(1) Assumes reusable tape.

(2) Time includes single BCST only.

(3) Assumes text tape not reusable

(4) Compiling not considered. Tape cutting time would increase.

(5) Add to relay time if message addressed to COMMSTA .

C -25
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APPENDIX D

COMMUNICATIONS CENTER , HEADQUARTERS

- 

- 

U. S. COAST GUARD

D.l INTRODUCTION

This appendix provides descriptive data on the Communication Center, Head-

quarters, U. S. Coast Guard, and an analysis of the Message Processing and

Distribution System (MPDS) operations as currently conducted. Information presented

Is based on a comprehensive site survey conducted on 12—17 October 1977 with

follow-up visits for data collection and review of files later In October.

D. 2 GENERA L DESCRIPTION

The U. S. Coast Guard Headquarters Communications Center (COMMCEN) is

located on the seventh floor of the Nassif BuildIng, 400 Seventh St. S.W., Washington,

D.C. Organizationally , the COMMCEN is an element of the Telecommunications

Management Division within the Office of Operations.

Telecommunications Management Division Offices are Immediately adjacent to

the COMMCEN on one side, Flag Plot and Flag Plot offices on two sides and a cor-

ridor on the fourth side. There are two doors with cypher locks for access and one

secure door for egress only.

The COMMCEN serves the Commandant of the Coast Guard, the Headquarters

Staff , the Secretary of Transportation , and other activities in the Nassif Building

and the Washington area as authorized. There are no electronic courier circuits

• (pony loops) in the building. Originated messages are delivered to the COMMCEN

by messenger from the originating office. A COMMCEN messenger delivers

Incoming messages on a regular schedule.
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The COMMCEN operates 10 record traffic circuits. A block diagram of
terminated circuits is provided in Figure 1)—i. All circuits are low level and
operate, except where otherwise indicated, at 75 baud (100 WPM).

Message traffic is prepared and handled in accordance with procedures set
forth In C G—261 (E) and CG—233.

D 3 GROWTH AND FU TURE REQUIR EMENTS

A plan for the installation, in December 1979, of a Remote Information
Exchange Terminal (RIXT), homed on the Naval Communications Processing and
Routing System (NA VCOMPARS) at Crystal City, has been approved and funded .

Installation of a VHF link between the headquarters and the Coast Guard Yard
in Baltimore will be completed by the end of 1977. This circuit will provide the
Headquarters COMMC EN an alternative access into AUTODIN and also serve as
a contingency capability In the event of catastrophic failure of landlines in the
Washington area.

D.4 PERSONNEL

D.4 l. Manning

The Headquarters COMMCEN personnel allowance is 1 officer (CWO) and 19
enlisted. Present strength is 1 CWO and 18 enlisted. Watches are of 12 hours
duration (0630—1830 and 1830—0630). Each section consists of 3 men. One peak
loader is used during the perIod 0900—1830 to assist In run off and routing.

All personnel assigned are graduates of Class “A” Radioman school. Two of
those currently assigned are graduates of Class “B” Radioman school. There is
no requirement for Class “B” school training for any of the positions in the
COMMC EN.
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TELEX VWX STA TE 28ASR 
DEFENSE

DEPT FAA NET

892427 7108221959 22GC 898 27CG1160 13199-06
6O WPM 100 WPM 100 WPM 100 WPM 100 WPM

HDUX HDUX Receive CM1y FDUX HDUX
(KW—26 ) (KW—26~(KW- 7 Pl~~nd )  (KG-13

I I
28ASR 32A SR UCC-47 RO 2SASR /UGC-25 RO 35ASR

H E A 1X~UARTERS COMMUNICATIONS CENTER

2SASR 2MASR 28ASR 28A SR/28 HO 2SASR” UGC-SO HO

I I- 
~

—I I
GT7978 611990 106T554 AF5088 AF5591

100 WPM tOO WPM 100 WPM AIJTODIN AIJTODIN
HDUX HDUX HDUX 100 WP M  I O OWP M
Polled Polled FDUX FDUX

(KG—Il) ( l—W—2 61

I _ _  
I I

SARPAC SA R LANT 
ANDREW S ANDR EWS
ASC ASC

I _ _ _ _  
1 I

2RASR 2SASR 
‘SASR RO

AlRSTA AL EX- NATIONAL
NATL ANDI1IA MARINE
AIB PORT I NIT FTSIIERTE S

__________ WASH __________ __________

Figure D-1. Headquarters COMMCEN Circuit Diagram
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D.4 .2  Training

At present, the COMMCEN training program is limited to OJT. A formal

raining program is being developed and expected to commence in 3-4 months.

It was estimated that it takes three months of OJT to train a watch stander and

two months OJT to train a supervisor for this COMMCEN.

COMMCEN personnel do provide training for clerical personnel in the preparation

of OCR message forms as required. On the average, two hours a month are devoted

to this training.

D. 5 EQUIPMENT AND FACILITIES —

D. 5.1 Communications Center Equipment - 

-

This study Is based on the reconfigured COMMCEN with the RIXT terminal

Installed and includes equipment for the VHF record traffic circuit to the Coast

Guard Yard In Baltimore. Equipment data as taken from the approved plan is

included in Table D-1.

D. 5. 2 FacIlities

Floor plans showing the current layout and the reconfigured COMMC EN are

included as Figures D—2 , and D-3 respectively.

D. 5.3 MaIntenance

There are no maintenance facilities or maintenance personnel assigned to the

COMMCEN. Maintenance arrangements are reflected in Table D-1.

D. 5.4 Miscellaneous Communications Facilities

The COMMCEN is served by three local extensions. Access is available to

FTS , AUTOVON, and AUTO SEVOCOM.

A redundant pneumatic tube system interconnects the COMMCEN and Flag

Plot.
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D.5. 5 Cost Data

Recurring leased costs are listed In Table D-1. These figures do not Include

the cost of leased lines. The annual cost of consumables has been estimated

at $10, 235. Consumable materials are itemized in Table D-2.

TABLE D-2. ANNUA L CONSUMABLE COSTS

ITEM QUANTITY UNIT COST ANN UAL COW]

Teletypewriter Supplies
Single Ply Paper 2920 Rolls 1. 25 3650. 00
Paper Tape 5475 Rolls . 53 2901. 75
Teletypewriter 1825 EA . 38 693. 50

Ribbons

Copier Supplies (Copiers are Leased with Supplies Included)

Miscellaneous Consumables 3000. 00

TOTAL $10,245. 25

D. 6 FUNC TIONA L DESCRIPTION

D.6.1 General

The following descriptions of COMMCEN operations and procedures are based

on observations made during on-site visits.

D. 6.2 Forms and Formats

OCR form CGHQ-5010 and the standard CG form 2655 are currently being used
for originated Coast Guard Trafflc. Other DOT offices served use a standard DOT
form. All messages are duplicated on white paper. Required markings are hand
stamped on classiffed messages.

1). 6.3 Drafting and Releasing

Message drafters are guided by the provisions of CG-261(E). Signature cards
are not maintained by the COMMCEN . The presence of a releasing signature is
verIfied when accepting a message for transmission.
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D. 6.4 Processing of Outgoing Messages

This paragraph contains a narrative description of the actions taken to process

originated traffic for transmission. A simplified block diagram of the sequence of

operations Is provided in Figure D-4. TAB I to this Appendix provides a detailed

Flow Diagram identifying each action and decision point in the outgoing message

process.

Messages originated by the headquarters staff are delivered by office messenger

to the COMMCEN. If the message is classified or of priority or higher precedence ,

it is hand delivered to a COMMCEN representative. In other cases , it Is put in the

incoming slot. The supervisor inspects the message for addressees, forma t , classi-

fication and references. If any addressee does not hold the reference(s), the

originating office is called to pick up the message for corrections. If the format is

incorrect (on an OCR form), the message Is returned for correcting. The watch

supervisor performs out-routing, using the routing guide or ACP 117. He then

puts the message in a box according to precedence and mode of transmission. The

out-router takes the message from the box, assigns a DTG , and removes and slots

any references attached. He then duplicates the number of copies required for Internal

distribution. If the message is classified , the copies are delivered to the messenger

for logging and delivery, otherwise he slots the copies.

If the message is on a CG form 2655 he takes It to a spare teletype machine

to cut the entire message, header and text . If it Is on the OCR form, he takes it to

the OPSCAN reader and inserts It. He then punches the keys on the message header

generator for the indicated routing. On messages requiring commercial refile,

formatting Is accomplished manually . The tape generated by the OPSCAN reader and

the original message are taken to the proper send position, and the tape is put in the

TD. If It is being sent on the AUTOD IN circuit , the message is sent immediately .

On other circuits, a callup must be Initiated prior to sending the message and at

the end of the message a TOD must be sent. The hard copy and tape are taken from

D-9 
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the machine. If the message was sent by AUTODIN , the hard copy is time stamped
and the channel sequence number is checked off. On all circuits , the DTG of the
message sent Is logged and the hard copy is stapled to the original, if additional
transmissions are required, the above actions are repeated . After the last
transmissjon , the tape is put in the classifi ed waste and the stapled hard copies
are put in the watch supervisor’s box . He inspects the copies to ensure all actions
have been completed and then files them.

D. 6.5 Incoming Messages

The functional flow of incoming messages Is illustrated in simpli fi ed form In
Figure D-4. A detailed flow diagram for AUTOD 1N and other traffi c is contained
in TAB 11 to thi s appendix.

D. 6. 5.1 IncomIng AUTODIN

The in—router is responsible for handling of all Incoming messages. He takes
the hard copy and tape from the mode V terminal; time stamps the hard copy for

time of receipt (TOR) ; checks off the channel sequence number; and inspects the
message for addressees, classification and relay requi rements, If the message
is for interna l distribution only (no relay) , he checks the content of the message
and the routing guide to determine the action office and distribution. He then types
the di stribution and , if classified , stamps the classification on the hard copy.
He dupli cates the proper number of copies and puts the hard copy in the supervisor’s
box and the copies in the messengers box (classified messages are put in a
special box). The messenger slots the messages for delivery on the next

scheduled run (0800, 1300, 1500). If the message is classifi ed, he logs each
copy by DTG and copy number and obtains a signature for each copy when delivered.

If the message is Priority or higher precedence, the messenger telephones the action
office and an office messenger is sent to pick it up. The supervisor inspects the
hard copy to ensure that all action s have been completed and files It.

D-11
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In the case of a message that requires relay on one or more other circuits,
the in-router takes the tape and bard copy from the mode V terminal; time stamps
the hard copy; checks off the channel sequence number and inspects the message for
addressees. He takes the tape and hard copy to the proper send position, puts the
tape in the TD, calls up the receive station and starts the TD. At the end of the
message he sends the TOD and removes the tape and hard copy from the machine.
He then staples the hard copy with TOD to the original AUTODIN hard copy. If
relay is required on another circuit, he repeats the above action for each relay. He
then performs the routing and duplication procedures explained in the previous
paragraph and delivers the copies to the messenger and the stapled hard copies to

- 

- 

the supervisor. If the message that was received via AUTODIN was classified and
required relay, it would be delivered to the messenger (after duplication) for
logging and nailing to the addressees.

D. 6. 5. 2 Incoming Other Than AUTOD 1N

The in-router removes the tape and hard copy from the machine, time stamps
the hard copy, logs the message by DTG (or checks off number on some circuits)
and inspects it for addressees. If the message is for internal distribution only,
duplication and distribution are the same as cited above for AUTODIN . If the
message requires relay via AUTODIN a header must be cut using the message
header generator or a spare teletype machine. The tape and hard copy are then
taken to the mode V terminal, the tape is put in the TD and the message sent. The
hard copy from the AU TODIN terminal is th en time stamped for TOD, the channel
sequence number checked off and the DTG entered on the send log. The hard copy
is then stapled to the original and if another relay is required, the hard copies and
tape are taken to the appropriate send position and the message is sent after fi rst

calling—up the receive station. When the last relay is completed , the tape is put in
classified waste and copies are made for internal distribution , If required. The
copies for internal distribution, If any, are put in the box for the mess’~iger and the
stapled hard copies are put In the box for the supervisor to review and file.

D-12
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D. 6.5.3 Relays and Readdresaals

The COMMCEN performs no automatic readdressal functions. All readdressals

are originated by a staff office. The in-router determines which incoming messages

may require readdressal so that the tapes may be saved for one week and then

destroyed. If the message requires readdressal within that time, only a header need

be cut. As a general rule, SAR, Fisheries, and special interest message tapes are

saved for possible readdressal.

Messages that are received via AUTODIN and require retransmission on one

or more other circuits are sent as a simple torn-tape relay requi ring only a call up

on the other circuit(s) without a separate header tape being cut. Messages received

on a circuit other than AUTODIN , for relay by AUTODIN , require a header tape

to be cut.

D. 6. 6 Internal Routing, Reproduction and Distribution

Incoming messages are routed by the In-router (one of three watch positions),

using a routing guide based on message content. The in-router designates the

action office. If the action designated Is Incorrect , the office that received it for

action notifies the COMMCEN by phone and a correction slip is made out and given to

the in-router who makes and redistributes a corrected copy. The corrected copy

is stamped “Corrected copy, destroy previous copies. ” The COMMCEN does not

maintain a tickler of action messages. It Is the responsibility of the action office to

ensure that required action is taken.

For outgoing messages originated by the headquarters staff , internal routing

is Indicated by the originator of the message. Flag Plot receives a copy of each

outgoing message with the exception of personnel messages.

Reproduction Is accomplished on either of two IBM- 2 copiers. Collating is

currently manual , but will be automated in the near future.

D-13
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The in—router and out-router both perform duplication functions. During
peak hours, an extra man (peak loader) assists in this function . The number of
copies of each message to be duplicated is determined from a routing guide and
varies from a maximum of 40 to a minimum of 1 copy.

As noted earlier , the COMMC EN provides messenger delivery service three
times a day, during normal working hours. For high precedence traffic , the
action office is called to send a messenger to the COMMC EN. Classified and
special category messages are delivered , to offices other than Flag Plot , by the
COMMCEN messenger on his normal runs. He logs each classified and special
category message by copy number and DTG and obtains a signature for each copy
delivered. A separate log sheet is maintained for each office. Each office
receiving classified or special category messages is responsible for the internal
routing and custody of the copies. Confi dential messages delivered to Flag Plot
are not logged. The hard copies of secret and above are sent to Flag Plot. These
copies are returned to the COMMCEN with a suitable notation if Flag Plot requires
a copy. After reproduction, a copy Is delivered by pneumatic tube with delivery
indicated in the log.

Flag Plot receives a copy of each message, incoming and outgoing, and assumes
the responsibility for the internal delivery of important messages outside normal
working hours.

D.6 7 Logs and Records

A circuit log is maintained for each circuit. Messages handled on some, but not
all circuits, are recorded by DTG in this log. In the case of AUTODIN , the channel
sequence number Is also checked off in the log. For classified and special category
messages a log sheet Is maintained for each staff office. The DTG, classifi cation,
precedence and originator are logged as well as the number of copies and date. A
signature Is obtained on the log sheet for each item delivered , except those
delivered to Flag Plot.

D-14 
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I - All originated messages are time stamped with DTG as the TOF In the COMMC EN.
Messages sent via AUTODIN are time stamped with TOD when sent. Messages sent

on most other circuits have a TOD added at the end of the message. The receiving
station receipts for each message.

— 
The hard copy of each AUTODfl$~ receive message Is time stamped for TOR.

Messages received on other circuits use the TOD on the message as the TOR in the
COMMCEN .

D. 6. 8 Storage and Retrieva l

Classified and unclassified messages are filed together in Columbia Binders

in the COMMCEN. Files are kept for 30 days and then destroyed.

Recent files (4-5 days) are accessed frequently whereas files over 5 days old
are seldom accessed. The speed of accessing the files was estimated at five minutes.

D. 6. 9 Classified Waste Disposal

All waste in the COMMCEN is treated as classified. Approximately 125 lbs

of waste are collected each day and destroyed at 0700 daIly (Monday through Friday)

In a disintegrator located 8 floors below. Waste is stored in a storeroom in the

COMMCEN until taken to the disintegrator.

D.7 TRAFFIC

D.7. 1 General

Coast Guard Headquarters traffic data were compiled from statistical reports
submitted by the COMMCEN and by on-site observation and tabulation . By analysis
of these data it is possible to determine traffic volumes by function and category ,
estimate growth rates , ident if y traffi c handling methods, and establish routing /
distribution patterns. This section of the report Is devoted to presentation of the

conclusions reached from analysis of available traffi c data.

In Interpreting the gross traffi c figures presented In this summary, it must be
noted that methods used to report traffi c data by functional category and by circuit

mode can result in apparent discrepancies. For example, a Search and Rescue

message will be counted as one message in the SAR functional category . If

D— 15
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received on one circuit and relayed on two circuits, it will be counted three times

when developing traffic statistics by circuit mode. Thus, in examining COMMCEN

traffi c, totals by circuit mode may be higher than totals by category.

D. 7.2 Gross Traffic Volumes

Table D-3 provides comparitive summaries of traffic , by functional category,

for the years 1970 and 1976. The growth percentage (63.3) represents an annual

growth pattern, in messages, of approximately 8. 5 percent.

Table D-4 summarizes traffic , by circuit mode, for 1976. and compares the

total to 1970 data. The six year growth , In message handlings, is 44 percent which

equates to an annual growth rate of 10.2 percent.

Based on Tables D—3 and D-4 . the messages handled/discrete message ratio

(283, 106/282 , 778) Is 1. 001 to 1, indicating that , statistically, the relay function

performed by this COMMCEN is insignificant. While observing COMMCEN operations

and reviewing tra ffic files, however, relay activi ty appeared to be substantially

higher than statistics indicate.

TABLE D-3. TRAFFIC BY FUNC TIONA L CATEGORY

FUNC TION 1970 1976 % ~
AMVER 1, 114 452 —662 —59. 4

BA THY/METEO 4 , 009 2 , 499 -1510 —37. 6

OCEANO 1, 667 758 —909 -54. 5

OTHER GOV. 4 , 781 47 , 397 +42 , 616 +891.3

SAR 2 , 191 4 , 412 2221 +101.3

OTHER CG 159, 338 227 , 260 +67 , 922 +42. 6

TOTA L 173 , 100 282 , 778 +109 , 678 +63.3
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TABLE D-4. TRAFFIC BY CIRC UIT MOD E

CIRCUIT MODE SEND RECEIV E TOTAL

TWPL 26 ,482 48, 191 74, 673

AUTODtN 47 , 780 136, 187 183,967
I

TWX 8, 489 7, 761 16, 250

FAX 901 520 1, 421

OTHER 1, 018 5, 777 6 , 795

TOTAL (1976) 84, 670 198, 436 283, 106

TOTA L TRAFFIC 1970 158 , 203

INCREASE 1970 - 1978 124, 903

PERCENT INCREASE 1970 - 1976 79. 0

D. 7. 3 Specific Traffic Data

Examining traffic by annual totals can provide useful statistical data . Such

statistical data may, however , prove misleading if used as a basis for manpower

allocations, circuit engineering, or , as In the case of this study, the application

of automation techniques to a COMMCEN operation. rdeally, a more detailed

examination of traffi c patterns should commence with selection of a busy month

and an average month within a specific time period. Since Headquarters COMMCEN

i
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files are retained for 30 days only, as specified in CG-233 , the survey team , of

necessity , conducted the more detailed data collection effort using 12 September -

12 October 1977 files. Coincidentally, the traffic totals for the 31 day period studied

constitutes about 8 percent of the projected annual figure for 1977 , indicating that

the sample represents an average month.

Message totals for the period examined are summarized in Table D-5. The

messages handled/discrete messages ratio (25449/25269) Is 1. 007 to 1, which is slightly

higher than the 1976 ratio.

TABLE D-5. TRAFFIC VOLUMES FOR SURVEY PERIOD
(12 SEPT - 12 OCT)

TOTA L MESSAGES: 25269
TOTAL MESSAGES HANDLED: 25449
% OF ANNUAL TRAFFIC : 8

RECEIVED SENT

MESSAGES BY MODE 
_ _ _ _ _ _ _  _____  ______  ______

AU TODIN 14559 78 4074 60

1V~7PL 695 3 . 7  696 10

1WX/TELEX 682 3. 6 869 13

STATE 2646 14 - -

OTHER 87 < 1 1141 17

TOTALS 18669 100 6780 100 
-

BY CATEGORY 
_ _ _ _ _ _  _ _ _ _

AMVER 4 < 1
(X ’FANO 8 < 1

flATH Y ~1ETEO 11 < 1
( )r Hp : H (; (~

)\•  I - 40~5 16

‘A R 159 < 1

i~ rl i fM~~ j  ~ L002 
-

~L.~i1~ L 1 
~~~~~~ ‘~~~

lj  100
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Table D-6 presents a summary of total traffi c handled during the survey

period , broken down by precedence and classification. These figures were taken

directly from message files and unaccountably diffe r from the totals in Figure D-5

which were derived from COMMCEN logs and traffi c reports.

Message files for 23 Sept (the busy day) were selected for detailed analysis.

Table D-7 summarizes messages , In tabular form , originated by sta ff elements

served by the COMMCEN and received messages which required distribution within

the staff. Originated and terminated traffic is tabulated by precedence and classifi-

cation. While this tabl e does Identify a distribution by classification trend , the total

number of messages handled equate to somewhat less than 1/365th of the projected

annual total , indicating that 23 September may not be representative of busy day

activity.

TABLE D-6. TRA FFIC SUMMARY-CLASSIFICATION/PRE CEDENC E
(12 SEPT - 12 OCT 1977)

INCOMING ’ OUTG~ ~NG

TOTA L FOR PERIOD 15870 100 3796 100

BY PREC EDEN C E _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

FLASH 115 1.0 1 0.0
IMMEDIATE 1832 12.0 215 6.0
PRIORITY 5695 36.0 531 14.0
ROUTIN E 8228 51. 0 3049 80.0

BY CLASSIFICATION _ _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _ _

SECRET 860 5.0 127 3.0
CONFIDENTIA L 943 6. 0 113 3. 0
UNCLASSIFIED 14067 89. 0 3556 94.0

Table D-8 tabulates terminated originated t ra f f ic  handled during the buBv day.

23 September, by hourly periods. ~I’h1s tabic Is Important since it identifies through-

put needs. For example , on the day sampled , 12 percent of the total handl ings for the

day occurred between 1600-1700 local t ime; 21 percent , between 15004 700: and more

than one-third , or 36 percent , during the fou r hour period 1400-1800.
l)— 19 
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TABLE D-7. TRAFFIC VOLUME FOR BUSY DAY (23 SEPT 1977)

MESSAGES HA NDLED - INCOMING : 672
- OUTOOING : 186
- TOTAL: 858

% O F  YEAR TRAFFIC : 0.3

1.
TERMINA TE D OR IGINATED

TOTA L FOR DAY 672 100 ..16fi 100

DISTRIBUTION BY
PRECEDENC E

0 — Immediate 73 11
P — Priority 217 32 18 10

- Routine — 382 57 168 9G

DISTR IBUTION
BY CLASSIFICATION

S-Secret Si 4.5
C — Confidential 30 4. 5 1 1
IT — TJn~la~~tfied 611 91 185 99

D. 7.4 Message Length

No attempt was made during this survey , due to the magnitude of the task ,

to measure message lengths. Based on AUTOD IN Tributary Station reports over a

three year period , the Coast Guard Headquarters COMMCEN tra ffic transmitted

Into and received from AUTODIN averages 217 groups (or 13.6 lIne blocks) and 314

groups (or 19.6 line blocks), respectively. Adoption of a 20 line block average

appears a reasonable base for throughput requirement computations , prov iding an

excess capacity to accommodate unpredictable traffic surges.

D. 7.5 Handling Times

No attempt was made to record and compare actual handling times from the

message files. The sta ff practice of deliverIng 90% of outgoing traffi c to the

COMMC EN In a six hour period coinciding with the period In which 50% of Incoming
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traffic is received, so grossly distorts the even flow of traffic through the

center, as to make any such data meaningless. This condition led to the

decision to use synthesized handling times exclusively in this analysis.

Figures D—5 and D—6 summarize the times associated with each function
performed while processing Incoming and originated traffic, respectively. The
function , operations, personnel , and stations correspond to those utilized In pre-
paring the flow diagrams presented in TABs I and II. These flow charts have
been simplified by combining AUTODIN and other Incoming and by abbreviating the
multiple transmission and relay functions. Foot notes are used to explain minor
differences in the flow and timing. It should be noted that these synthesized
handling times consider the flow of one message through the total operational
process , from start to finish , disregarding the delays (interruptions , distractions ,
competition with other messages , idle Lime, etc. ) which are often unavoidable
in a busy COMMCEN. The value of synthesized handling times is the base they
provide for assessing the relative a ffect of a change in procedures. Any attemp t
to compare these synthesized times with recorded handling times would lead to
grossly inaccurate conclusions. Such a comparison could and shoul d not be
used as a basis for evalua ting what was observed to be the extremely professional
performance of COMMCEN personnel.

These synthesized handling times are summarized In Table D—9 in terms
of the times devoted to selected typical messages. In the c~~e of variances
from the normal flow , the footnotes should be applied.
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Figure D-5. Synthesized Handling Times - incoming Traffic
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Figure D-6. Synthesized Handling Times - Originated Traffic
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TABLE D-9. HANDLING TIME SUMMARY

HANDLING HANDLING
- RPOTTTR ~ MENT TIME NOTES

AUTODIN Terminate Only 3:15 (1)
Terminate & Relay 4:05 (1) (2)

____________ 
Additional Relays :50 (2)

OTHER TTY Terminate Only 3:15 (1)
Terminate & Relay 5:05 (1) (3)

____________ 
Additional Relays :50 (2)

STAFF AUTODIN 3:10 (1) (4)
Other TTY 5:10 (1) (5) (6)
AUTODIN & Other 3:40 (1) (4)
Additional Mult. :30

(TIME IN MIN:SEC)

(1) Add :30 for stamp and Log of Classified.

(2) Assumes useable Tape for Relay.

(3) Assumes AUTODIN Relay and 1:00 for Heading Prep. with MHG-

(4) Add 7:00 for tape prep. for Non-OCR format.

(5) Includes 2:00 for manual prep. of Non -AUTOIMN Heading.

(6) Add 5:00 for Non-OCR format.

4
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