
APPENDIX I

LIST OF ACRONYMS

ACDS —advanced combat direction system.

ACRO (or CRO) —auxiliary cathode readout,

ALT key —alternate key.

A/N —alphanumeric.

APA —all points addressable.

AM —amplitude modulation.

ASCII  —American Standard Code for Information
Interchange.

ASTAB —automated status board.

ASW —antisubmarine warfare.

BC —broadcast.

BDU —basic display unit.

BER —bit error rate.

BITE —built-in test equipment.

BPS —bits per second.

C2P —Command and Control Processor.

CAG —central automated status board generator.

CCAEP —computer-controlled action entry panel.

CDB —central data buffer.

C-DITEG —common digital television graphics
generator.

CDS —combat direction system.

CED —console electronic drawer.

CEG —central equipment group.

CGA —color graphics adapter.

CIGARS —console internally generated and
refreshed symbols.

CIU —computer interface unit.

CONICS —circles and ellipses.

CP —clock pulse.

CPS —cycles per second.

CRO —TV monitor.

CRT —cathode-ray tube.

CTRL —control.

dB —decibels.

DCC —display control console.

DCI —direct computer interface.

DDEU —digital data entry unit.

DDI — (1) digital data indicator; (2) digital display
indicator.

DITEG —digital television graphics generator.

DIV —diversity.

DLRP —Data Link Reference Point.

DMU —display multiplexer unit.

DRAC —digital radar azimuth converter.

DSC —digital scan converter.

DTS —data terminal set.

EDAC —error detection and correction.

EF word —external function word.

EGA —enhanced graphics adapter.

EMI/RFI —electromagnetic interference/radio
frequency interference.

EPROM —erasable, programmable read-only
memory.

ESC key —escape key.

FM —frequency modulation.
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GUI —graphic user interface.

HF —high frequency.

HVPS —high voltage power supply.

HZ —hertz.

I/O —input/output.

IFF/SIF —identification, friend or foe/selective
identification feature.

JTIDS —Joint Tactical Information Distribution
System.

J-SERIES MESSAGE —The fixed format
messages containing tactical data and
commands that are used to exchange
information over the JTIDS system.

JU —JTDS Unit.

LCD —liquid crystal display.

LCLV —liquid crystal light valve.

LED indicator —light-emitting diode indicator.

LINK-4A —The tactical digital data link for
controller-to-controlled aircraft
communications.

LINK-11 —The tactical digital data link for
communications among a multiple number of
units.

LINK-16 —The tactical digital data link for
communications among a multiple number of
units. This link is a secure, jam resistant,
nodeless, high-capacity link that uses the
JTIDS terminal.

LSB —Lower Side Band.

LSD —large screen display.

LVPS —low voltage power supply.

MDA —Monochrome Display Adapter.

M-SERIES MESSAGES —Link-11 messages.

NCS —Net Control Station.

NCT —Net Cycle Time.

NICP —Network Interface Control Program.

N-SERIES MESSAGES —The “normalized”
messages exchanged between the C2P
computer and the ADCS computer.

NTDS —naval tactical data system.

ODR —output data request.

OJT —on-the-job training.

OSC —operations summary console.

PA/SG —pulse amplifier/symbol generator.

PC —personal computer.

PEFT —peripheral equipment functional test.

PIO —peripheral I/O

PIXEL —picture element.

PMS —planned maintenance system.

POFA —programmed operational functional
appraisal.

PPI —plan position indicator.

PPLI —precise participant location and
identification.

PPU —projection plotting unit.

PROM —programmable read-only memory.

PU —participating unit.

RAC —radar azimuth converter.

RAM —random access memory.

RC —Roll Call.

RDDS —radar data distribution switchboard.

RELNAV —relative navigation.

RF —radio frequency.

RGB —red, blue, green.

ROM —read-only memory.

ROM BIOS —ready-only memory basic input
output system.

R-SERIES MESSAGES —Link-4A messages
from the controlled aircraft that are sent in
response to a control message.
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SAC —sonar azimuth converter.

SCG —sensor converter group.

SDDS —sensor data distribution switchboard.

SG —symbol generator.

SRAC —synchro radar azimuth converter.

SVGA —super video graphics array.

TDM —tactical DITEG module.

TDS —tactical data system.

TFT —thin film transistor.

TMG —test message generator.

TN —track number.

TQ —track quality.

TSLO —third salvo lock out.

TTL —transistor-transistor logic.

TVC —television converter group.

TVSC —television scan converter.

UHF —ultra-high frequency.

USB —upper side band.

V/C word —velocity/category word.

VDT —video display terminal.

VFK panel —variable function key panel.

VGA —video graphics array.

V-SERIES MESSAGES —Link-4A control
messages sent from the controlling station to
the controlled aircraft.

VSS —video signals simulator.

XGA —extended graphics array.
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APPENDIX II

REFERENCES USED TO DEVELOP
THE TRAMAN

NOTE: Although the following references were current when this TRAMAN was
published, their continued currency cannot be assured. Therefore, you need to be sure
that you are studying the latest revision.

AN/PRC-113, Harris RF Communications 31R2-2PRC113-1, 1680 University Avenue,
Rochester, New York, NY, (no date).

AN/PRC-117, Harris RF Communications 31R2-2PRC117-1, 1680 University Avenue,
Rochester, New York, NY, (no date).

Black, Uyless D., Data Networks, Concepts, Theory, and Practice, Prentice-Hall, Inc.,
Englewood Cliffs, NJ, 1989.

Communications Link Interoperability Planning System (CLIPS), Systems Integration and Test
Division, Naval Electronics Systems Command, Engineering Activity, St. Inigoes, MD,
1988.

Data Communication System AN/USC-30, NAVSEA 0967-563-9010, Government
Telecommunications Division, Collins Radio Group, Rockwell International, Dallas, TX,
1975.

Durr, Michael, Networking Personal Computers, 3d ed, Que Corp., Carmel, IN, 1989.

Electronics Installation and Maintenance Book, Communications Handbook, NAVSEA
SE000-00-EIM-010, Naval Sea Systems Command, Washington, DC, Sep 1979.

Electronics Technician 3 & 2, NAVEDTRA 10197, Naval Education and Training Program
Management Support Activity, Pensacola, FL, 1987.

Hancock, Bill, Designing and Implementing Ethernet Networks, QED Information Sciences, Inc.,
Wellesley, MA, 1988.

Heath, Steve, Effective PC Networking, Butterworth-Heinemann Ltd., Oxford, England, 1993.

Instruction Manual, Data Terminal Set, AN/USQ-59(V)2, SPAWAR 0967-LP-563-9020, Space
and Naval Warfare Systems Command, Washington, DC, 1973.

Line of Sight Microwave and Tropospheric Scatter Communication Systems, NAVELEX
0101,112, Naval Electronics Systems Command, Washington, DC, 1972.

Link-11 Seminar for Operators and Technicians, Instructor Notes, Link-11 Waterfront Seminar,
Logicon, Inc., San Diego, CA, 1990.
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LMS-11 Troubleshooter’s Guide for Link-11 Operations, Logicon, Inc., San Diego, CA, 1990.

Navy UHF Satellite Communications System Description, FSCS-200-83-1, Naval Ocean Systems
Center, San Diego, CA, 1991.

Operating and Service Manual, C-12428/USQ-125 Control Unit, Cedar Technology Inc.,
Longmont, CO, 1995.

Operation and Maintenance Instructions, MX-512PV, Link-11 Data Terminal, General Atronics
Corp., Philadelphia, PA, 1992.

Operation and Maintenance Instructions, Organizational Level, Link 11 Data Terminal Set
AN/USQ-76(V)3, SPAWAR EE640-DW-OMI-0lB/El10-USQ76V3, Space and Naval
Warfare Systems Command, Washington, DC, 1990.

Operation and Maintenance Manual for the Link Monitor System (LMS-4) for Link-4A, Logicon,
Inc., San Diego, CA, 1990.

Operator’s Manual, Digital Message Device Group, TM 11-5820-887-10, U.S. Army
Communications-Electronics Command, Fort Monmouth, NJ, 1982.

Operator’s Manual, Radio Set AN/PSC-3, EE125-JC-OPI-010, U.S. Army
Communications-Electronics Command, Fort Monmouth, NJ, 1988.

Operator/O-Level Maintenance Training Course, Trainee Guide for the Link Monitor System,
AN/TSQ-162(V)1, Logicon, Inc., San Diego, CA, 1990.

Preliminary Technical Manual, System Maintenance, Organization Level, AN/UYQ-62(V)1, 2,
Command and Control Processor (C2P) Subsystem, SPAWAR EE600-AB-SLM-010), Space
and Naval Warfare Systems Command, Washington, DC, 1992.

Radio Set AN/PRC-104(A) Technical Manual, TM 11-5820-919-12, U.S. Army
Communications-Electronics Command, Fort Monmouth, NJ, 1986.

Shipboard Electronics Material Officer, NAVEDTRA 12969, Naval Education and Training
Program Management Support Activity, Pensacola, FL, 1992.

System Operation and Maintenance Manual, AN/USQ-74, 74A, Data Terminal Set, SPAWAR
EE600-AA-OMI-010, Space and Naval Warfare Systems Command, Washington, DC, 1990.

Technical Manual, Installation, Operation, and Maintenance with Illustrated Parts Breakdown,
Computer Adapter MX-9222/U, NAVSEA 0967-LP-563-9060, Naval Sea Systems Command,
Washington, DC, 1977.

Technical Manual, Operation, Maintenance with Illustrated Parts Breakdown, Address
Control - Indicator, C-9062/U, NAVSEA 0967-LP-563-9040, Naval Sea Systems
Command, Washington, DC, 1977.
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Technical Manual, Operation, and Maintenance with Illustrated Parts Breakdown, Data-
Terminal Set Control, C-9063/USQ-59, NAVSEA 0967-LP-563-9050, Naval Sea Systems
Command, Washington, DC, 1977.

Technical Manual, Operation, Maintenance Manual with Illustrated Parts Breakdown, Digital
To Analog Converter, CV-2969A(P)/U, NAVSEA 0967-LP-563-9070, Naval Sea Systems
Command, Washington, DC, 1977.

Technical Manual, Volume 1, Digital Data Communications Control Set, AN/SSW-1D(U),
NAVSEA 0967-LP-555-401, Naval Sea Systems Command, Washington, DC, 1973.

Technical Manual, System Operation and Maintenance Instructions, Organization Level, Link
Monitor System, AN/TSQ-162(V)1, SPAWAR EE- 190-AB-OMI-010/TSQ-162(V) 1, Space
and Naval Warfare Systems Command, Washington, DC, 1989.

Understanding Link-11, A Guidebook for Operators, Technicians, and Net Managers, Navy
Center for Tactical Systems Interoperability, San Diego, CA, 1991.

Understanding Link-16, A Guidebook for New Users, Logicon, Inc., San Diego, CA, 1994.

User’s Manual, Link-11 Monitor System, Rack-mountable (LMS-11R), Logicon, Inc., San Diego,
CA, 1990.

VLF, LF, and MF Communications Systems, NAVELEX 0101,113, Naval Electronic Systems
Command, Washington, DC, 1972.

Woodward, Jeff, The ABC’s of Novell NetWare, Sybex Inc., Alameda, CA, 1989.
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INDEX

A
Communications Link Interface Planning System,

2-28

Address control indicator, 4-16

AN/SSW-1D/E Data Terminal Set, 6-5

AN/USQ-125 Data Terminal Set, 7-1

Antenna couplers, 4-4

Antennas, 4-5

ARCnet, 8-12

Asynchronous transmission, 1-7

C

Carrier Aircraft Inertial Navigational System, 6-3

Command and Control Processor, 7-11

System configuration, 7-12

Communications theory

amplification, 1-10

antennas, 1-13

baud, 2-16

dc circuits, 2-16

emissions, 1-4

frequency diversity, 2-19

frequency spectrum, 1-2

intermodulation distortion, 2-19

line-of-sight, 2-12

modulation, 1-4

multiplexing, 2-13

radio communications, 1-1

safety, 1-1

satellite, 3-1

space diversity, 2-19

syncros/servos, 1-13

system, 2-1

transceivers, 1-11

tropospheric scatter, 2-13

TTY/facsimile, 2-15

Communications Systems Equipment Coniiguratiom

AFTS, 2-23

Fleet Satellite, 3-4

hf, 2-5

lf, 2-4

microwave, 2-10

RFCS, 2-22

SAS, 2-14

Shf, 2-9

uhf, 2-8

Vhf, 2-7

vlf, 2-3

CP-2205(P)(V)/USQ-125 Data Terminal, 7-1

E

Enhanced Link Quality Analysis (ELQA), 7-2

Equipment

ancillary, 1-12

frequency standards, 2-18

portable and pack radios, 2-24

SATCOM, 3-23

TTY sets, 2-20

EtherNet, 8-11

F

FLTSATCOM

control subsystem, 3-16

CUDIXS subsystem, 3-6

DAMA subsystem, 3-15

Fleet Broadcast subsystem, 3-4

NAVMACS subsystem, 3-6

OTCIXS subsystem, 3-14

Secure Voice subsystem, 3-10
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FLTSATCOM—Continued

SSIXS subsystem, 3-9

TACINTEL subsystem, 3-11

TADIXS subsystem, 3-13

teletypewriter subsystem, 3-13

FLTSATCOM shorebased terminals, 3-3

I

IBM Token Ring, 8-12

J

Joint Tactical Information Distribution

System (LINK-16), 7-4

Link-16 data exchange, 7-6

Link-16 nets, 7-6

JTIDS terminal, 7-9

JTIDS architecture, 7-6

JTIDS, 7-4

L

LAN topologies, 8-7

Distributed star network, 8-9

Linear bus network, 8-7

Ring network, 8-9

LAN protocols, 8-10

LAN access methods, 8-10

Contention, 8-10

Token passing, 8-10

Link-11 Data Terminal Set, 4-4, 4-11

Audio tone generation and characteristics, 4-11

Controls and indicators, 4-13

Mode control panel, 4-13

TADIL A control panel, 4-15

Error detection and correction, 4-10

Link-11 message formats, 4-8

Broadcast mode message, 4-9

Call-up(interrogation) message, 4-9

Link-11 message formats—Continued

NCS report and call-up, 4-9

Picket reply message, 4-9

Roll call message, 4-8

Short broadcast message, 4-9

Link-11 Monitoring System(LMS-11), 5-6

Carrier suppression display, 5-17

Link monitor mode, 5-9

Net display, 5-12

Operation and displays, 5-9

PU display, 5-16

Spectrum display, 5-18

Status display, 5-11

System initialization, 5-9

System configuration, 5-7

Link-11 Net operating modes, 4-5

Broadcast, 4-6

Net test, 4-6

Net synchronization 4-6

Radio silence, 4-7

Roll call, 4-6

Short broadcast, 4-7

Link-11 system overview, 4-2

Link-16 new capabilities, 7-6

Link-4A CDS system, 6-1

Link-4A message formats, 6-3

Control messages, 6-4

Reply messages, 6-4

Test messages, 6-4

Link-11 message, 4-7

Information segment, 4-8

Phase reference frame, 4-7

Preamble, 4-7

Start code, 4-8

Stop code, 4-8

Link-11 security device, 4-3
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Link Monitor System(LMS-4), 6-6 Remote control unit, 7-4

Local-area network hardware, 8-3

M

Maximum useable frequency(MUF), 7-3

Multi-frequency link, 7-3

Multi-tone waveform link, 7-2

Multi-station POFA, 5-5

N

Network Operating Systems, 6-14

O

Open System Interconnection (OSI) Reference Model,
6-6

R

Receivers

AM superheterodyne, 1-9

characteristics, 1-8

FM superheterodyne, 1-9

functions, 1-7

microwave, 2-12

ssb, 1-10

Recognizing Link-11 Problems, 5-18

S

Satellites, 3-21

Shipboard Gridlock System, 4-3

Single station POFA, 5-3

Single-tone waveform link, 7-2

STARLAN, 8-12

T

Tempest

black criteria, 2-24

red criteria, 2-24

Transmitters microwave, 2-10, 2-11

AM, 1-16

CW, 1-5

FM, 1-6

fundamentals, 1-4

portable and pack, 2-24

ssb, 1-6
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