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FOREWORD

1. This militar standard is approved and mandatory for use b all Departments
and Agencies o /’ the Department of Defense in accordance wit E Department of
Defense Directive Number 4640.11, December 21, 1987 (appendix A).

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data that may be of use In Improving this document should be addressed
to:

Joint Tactical Command, Control and Communications Agency
AITN : C3A-ADW-S
11440 Isaac Newton Square North
Reston, Virginia 22090-5006

by uwng the self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.

3. Originally, Military Standard 188 (MIL-STD-188) covered technical standards for
tactical and long haul communications, but later evolved throu h revisions (MIL-

?STD-188A, MI L-STD-188B) into a document applicable to tactica communications
only (M IL-STD-188C).

4 The Oefenfe ~ommljnic.ation! Ag42fIcy @cA) ~ublj~llcd !2C$J, LI~CU:dl”S (~~~c~

promulgating standards and engineering criteria applicable to the long haul
Defense Communications System (DCS) and to the technical SUpport of the National
Military Command System (NMCS). The Joint Tactical Communications Office (JTCO)
published specifications promulgating standards applicable to the joint tactical
communication system known as the TRI-TAC system.

5. As a result of a Joint Chiefs of Staff (JCS) action, standards for all military
communications are now bein published in a MI L-sTD-188 series of documents. The

(?MI L-STD-188 series is subdlvl ed into a MI L-sTD-188-100 series covering common
standards for tactical and long haul communications, a MI L-STD-188-200 series
covering standards for tactical communications only, and a MI L-STD-188-300 series
covering standards for long haul communications only. Emphasis is being placed on
developing common standards for tactical and tong haul communications published
in the MI L-STD-I88-1OO series.

6. This document is the result of ]CS action requiring that the technical
characteristics of channel coordination procedures, previously contained in various
specifications and DCACS, be updated and published in the MI L-STD-188 series of
standards. This document contains the technical requirements for Mode V1. The
current MI L-STD-188 series for information and record traffic exchange is as follows:

a. MIL-STD-188- 171: Mode I
b MIL-STD188-172. Mode II

MI L-STD-188-173: Mode V
2 Nll L-STD-lt38-174 Mode V!
e MI L-STD-188-277: Mode Vll

7. This document supersedes MI L-STD- 188-116-4 and paragraph 3.2.4.2, all
subparagraphs, and Appendix I of the Joint Tact.lcal Communications Office
specification ~-A3-9013-U048B,

—
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1. SCOPE

1.1 Purpose. The purpose of this document is to ensure interoperability and to
promote commonality of communications equipment and subsystems using Mode VI
channel coordination procedures. An additional objective of this document is to
prevent proliferation of equipment serving the same or similar function. The variety
of equipment shall be the minimum necessa~ to support the missions of the armed
forces in accordance with Department of Defense Directive 4630.5, Compatibility
and Interoperability of Tactical Command, Control, Communications, and
intelligence Systems.

1.2 Scope. This document specifies the minimum requirements necessary to
implement information and record traffic exchange among data communications
systems employed in long haul and tactical communications networks. It is not the
intent of this document to specify any patiicular hardware or software design or
implementation. Message formats are not included in this document.

1.3 Application. This document. ISapplicable to the design and development of new
equipment, assembla es, and systems.

%
Existing systems that are undergoing major

modification or reha ilitation shall comply with the standards contained in this
document subject to the applicable requirements of current procurement
regulations. This document shall not be used solely to justify retrofit of existing
systems. This document, in whole or in part, is applicable only to the extent specified
in the procurement documents of an equipment item or system.

1.4 System standards and desiqn objectives. The parameters and other
requirements specified in this document are mandatory system standards if the word
“shall” is used in connection with the parameter value or requirement under
consideration (see appendix A). Nonmandatory system standards and desi n

Robjectives are identified as optional by the word “should” in connection with t e
parameter value or requirement under consideration. For a definition of the terms
“system standards” and “design objectives” see FE D-STD-1037A. Information
paragraphs, shown as notes, have been included to better define certain methods
currently in use.

1.5 Tallorinq. As a minimum, only those features or functions specified herein, that
are necessary to ensure interoperability among systems shall be implemented in an
equipment item. While every effort has been made to include all the features
necessary for protocol implementation, certain aspects depend on system
application and must be tailored by the specification writer. These aspects include
alarm functions, Mode VI block group size, data rates, codes, message formats, etc.

1/2
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2. APPLICABLE DOCUMENTS

2.1 Government documents

2.1.1 Standards. The followlng standards form a pa~ of thlsdocument to the extent
specified h erein. Unless otherwise specified, the issues of these documents are those
listed in the current issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto.

STANDARDS

FEDERAL

FEDSTD 1037A GlcJJsaIy of Telecamrl-~unicatior) Ternm

FIPS PUB 17-1 Character Structure and Character Parity Sense for
Serial-By-Bit Data Communications in the Code for
Information Interchange

2.2 Order of precedence. In the event of a conflict between this document and the
references cited h erein, the text of this document takes precedence. Nothing in this
standard, however, supersedes applicable laws and regulations unless a specific
exerrtpiion has be~n obtained.

2.3 Source of documents. Copies of the referenced federal standards are available
from:

Single Stock Point Department of Defense
Commanding Officer
Naval Publications and Forms Center
5801 Tabor Avenue
Philadelphia, PA 19120-5099

For specific acquisition functions, these documents should be obtained from the
contracting activity or as directed by the contracting activity.
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3. DEFINITIONS

3.1 Definitions of terms. Definitions of terms used in this document shall be as
specified in FED-STD-I037A. Those definitions of terms unique to information and
record traffic exhange and not defined in FED-STD-I037A are-provide below.

3.1.1 Bit error ratio (BER). BER is the error ratio measured at loop rate.

3.1.2 Character set. The synchronous character set used in the Mode VI protocol
consists of 256 octets and is In compliance with the eight-bit environment of FIPS
PUB 17-1. The octets are divided into two 128-character codes, one containing an
odd number of logical 1 bits per each octet and the other set containing an even
number of logical 1 bits per each octet. The octet set containing the odd number of
10 ical I bits maps directly into the eight bit American Standard Code for

?In ormatlon Interchange (ASCII) character set, i.e., the odd parity eight-bit code. The
set of octets used for control and framing has an even number of logical ones (an all-
Iogical O octet is considered to have an even number of logical ones).

3.1.3 Data rate. The data rate is the rate, in bits per second (bps), at which Mode VI
octets are transferred between terminals (transmitter and receiver).

3.1.4 Loo rate. The loop rate is the rate at which bits are exchanged between
+termlnai evlces and transmlssion~cry ptogr~phic equipment,

3.1.5 Mode 1. Mode I is an automatic repeat-request (ARQ) channel coordination
proce~ich provides for synchronous, simultaneous, duplex data transfer. It is
desi ned to be used over terrestrial links.

i
Messages are structured into blocks.

Bloc s are transmitted to the receiver. The receiver positively acknowledges error-
free blocks and negatively acknowledges blocks with errors. Al! blocks that are
negatively acknowledged are retransmitted. A block of data cannot be transmitted
until the previous block has been positively acknowled ed. In block-by-block

c?operation, no portion of the next block shall be transmitted until the block has been
acknowledged. In continuous operation, the next block may be transmitted up to,
but not Including, the ETX/ETB characters.

3.1.6 Mode Il. Mode II is a non-ARQ channel coordination procedure that provides
for as~onous, simultaneous, independent, duplex data transfer, No
acknowledgment procedure is implemented.

3.1.7 Mode V. Mode V is an ARQ channel coordination procedure that provides for
asynchronous, simultaneous, independent, duplex data transfer. It is designed to be
used over terrestrial links. Error-free messages are positively acknowledged.
Messages with errors are rejected by the receiver, and retransmission is requested.
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3.1.8 Mode V1. Mode VI is an ARQ channel coordination procedure that provides for
synchronous, simultaneous, duplex data transfer. It is designed to be used over
terrestrml and satellite links. Messages are structured into blocks. Each block has a
unique number associated with it. Error-free blocks are positivel acknowledged.

1Blocks containing errors are negatively acknowledged. All ac nowledgments,
pos[tive and negative, have the unique block number associated with them. The
blocks of a message are organized into block roups. All blocks in a block group are

3transmitted whether or not the prece ing blocks have been positively
acknowled ed. Any blocks not positively acknowledged are retransmitted. Ail

%blocks in a lock group must be positively acknowledged before transmission of the
next block group is initiated.

3.1.9 Mode V1l. Mode Vll is an ARQ channel coordination procedure that provides
for syn~s, simultaneous, independent, duplex data transfer. It is designed to
be used over terrestrial and satellite links. Messages are structured into frames.
Frames without errors are acknowledged. All frames received with errors are
retransmitted.

3.2 Abbreviations and acronyms. Abbreviations and acronyms used in this
document are as defined in FED-STD-1037A and are provided in appendix B.

(l

nI_. –– L**
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4. GENERAL REQUIREMENTS

4.1 Mode VI channel coordinat~on procedures. The Mode Vi channel coordination
procedure provides for synchronous, simultaneous, duplex data transfer. Mode VI is
designed to be used over terrestrial and satellite links, and its major features include
a unique identification scheme to identify control and data characters, high-
integrity, and the ability to accommodate satellite link path delays.

4.2 Duplex operation. Duplex operation shall be achieved by providing both
transmitter and receiver functions at each end of the transmission link. These
transmitters and receivers shall be capable of simultaneously sending and receiving
messages.

4.3 ~haracters. Mode VI operation shall use three types of generic characters: data,
contro~raming. These characters are identified in the bit stream by their
sequence and position relative to other characters. The following types of generic
characters shall be used:

4.3.1 Data characters. There are 128 data characters, and these shall be as defined in
table 1. Data charactem shall be eight bits long and shall have an odd number of
logical ~ bits.

4.3.2 Control and framinq characters. There are also 128 characters available for use
as control and f raining characters, and table II identifies those currently defined for
use. Control and framing characters shall also be eight bits long with an even
number of logical 1 bits. Characters having an even number of logical 1 bits, and
which are not an assigned control or framing (except BP) character, shall be treated
as errors.

4.3.3 Framinq characters. Framing characters serve to delineate the beginning and
end of each bl ock of data that comprise the transmission of a message. Two framing
characters precede the block and two succeed the block (see figures 1, 2, 3, and 4).
Framing characters shall be eight bits long with an even number of logical 1 bits per
character (except BP). The framing characters are:

a. Start of header (SOH)
b. Select (SEL) character

Stan of text (STX)
;. Block number (BN)
e. End of transmission block (ETB)
f. End of text (ETX)

9. Block parity (BP)

4-4 Hiqh inteqrity. Message integrity is accomplished by positive acknowledgment
of error-free received messages. Messages are structured, b the transmitter, into

Jblocks of up to 80 data characters; normal block size is 80 ata characters. These
blocks are transmitted to the receiver, which must positively acknowled e error-free

(?receipt of each block. Blocks with errors are negatively acknowle ged by the
receiver and retransmitted by the transmitter. A control character hierarchy, which
is discussed in subsequent sections, accomplishes the message block and
acknowledgment process.
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Table [. American Standard Code for information Interchange (ASCII)
and M ode VI data characters.

a7 I o 0
0
1

0
1

0

0
1
1

1

0
0

1
0
1

1
1
0

1

1

1
\

a6 H o

Ja3 az

++

00

al

+

Row

4

a4

+

2 3 4 5 6 71

0 0 I o INUL @DLE SP o P \
P

a I00 1
I

1 ISOH QDC 1 1 A a

o Op ‘1 2 ISTX u 2 B R bDC2 r

o

*

01

10

1 0

1 I 3 IETX DC3 # 3 c s c s

o 01 4 IEOT $ D T dDC4 4 t

o 1
I

5 IQEN NAK 5 E u e u

o

+

11

11

0 I 6 IACK fSYN & 6 F v v

o 1 I 7 IBEL 7 wG 9 w[APOS)

T1 0 0

0 0

0 1

0 1

1 0

1 0

‘1 8 I 8s hCAN 8 H x x

1 I 9 I HT1 EM 9 I Y i Y

o I I LF1 SUB * J z i z●

✎

1 1 I 11 I w [ {ESC K+

1 0 I 12 I FF L \ I<
..

8

GS

RS

us

M

N

o

1

A

}

DEL

1 1 I 13 I CR m

T
T
—

.

/

0 I 14 I so n

o

Note: Bit position aB (not shown) shall be generated such that
the character shall have an odd num-ber of logical 1 bits.

al = L5B; as = MSB

8
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Figure 1. Mode VI - normal block - Ist block of messaqe.
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Figure 2. Mode VI - normal block - one block messaqe.
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84CHARACTER5

s E ~

T # 80 DATA CHARACTERS ~ : p
x

NOTE: # = Block Number

Figure 3. Mode VI - normal block - text block.

84 CHARACTERS

I~ CHARACTERSCoUNTED~ IIN BLOCKPARITY
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T 32-
x 127

~80‘ATA CHARACTERS~ IEB
Tp

x

Figure 4. Mode VI - normal block - last block of messasqe - text block.
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4,5 Path delay accommodation. Accommodation is achieved by requiring that a
message block be acknowledged with a time period that is greater than a satellite
link round-trip delay. The me~sage blocks are organized int~ block groups of up to
96 blocks. All blocks in a block group are transmitted whether or not preceding
blocks have been positively acknowledged; however, all blocks in a block group
must be positively acknowledged before transmission of the following block group
is initiated.

4.6 Octet code. The requirement to transmit the total 128 characters of ASCII
necessitated the development of an eight-bit (octet) coded control system that is
transparent to all data characters. The eight-bit Mode VI code is compliant with FIPS
PUB 17-1, eight bit environment character structure. The eight-bit (octet) character
structure has no parity bit. The Mode VI code is divided into two 128 eight bit
character groups. One character group consists of an even number of logical 1 or
logical O bits and the other character group consists of an odd number of logical 1
bits. The even number logical 1 bits eight bit environment character group is used by
the Mode VI protocol for control and framing. Characters in the Mode VI protocol
are transmitted serial-by-bit, serial-by-character in compliance with FIPS PUB 17-1.

.—=—-—=...-—-.—.——-
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5. DETAILED REQUIREMENTS

Mode VI protocol. This document describes an information exchange protocol
for a synchronous transmission system. The protocol provides for duplex exchange
capability, automatic acknowledgment of receipt of message blocks, automatic error
detection capability with subsequent retransmission, message block accountability,
safe message store, and channel synchronization, with provision to compensate for
long haul path delay.

5.2 Mode VI messaqe block and messaqe block qroups. Messages transmitted usin
the Mode VI protocol shall be divided into message blocks and message bloc f
groups. Block groups shall consist of 16, 32, 64, or 96 blocks. Each message block
shall consist of no more than 80 data characters and four framing characters (see
figures 1, 2,3 and 4). Each character of the Mode VI block shall consist of eight bits.
No idle or control characters shall be sent within a message block, except as noted in
5.3.2 and 5.6. A block group containing an ETX block shall end that block group.

5.3 Messaqe block structure. Message blocks shall consist of normal blocks or short
blocks

5.3. I Normal messaqe blocks. Normal blocks shall contain 80 data characters and
four framing characters (see figures 1,2,3, and 4).

5.3.2 Short messaqe blocks. Short messa e blocks shall consist of from O to 79 data
characters (see figures 5 through 12), ?our framing characters, and an End of
Medium (EM) control character. The total length of the short message block may
vary from 5 to 84 characters. Short blocks may be used at any time and may be
intermixed with normal blocks. The criteria to transmit short blocks shall be
specified in the applicable procurement document. A!! Mode VI systems shall be
capable of accepting any length short block.

5.4 Data formats. The protocol shall support the following data codes in the data
portion of each block.

a. American Standards Code for Information Interchange (ASCII) and the Mode
VI data character set (odd number of logical 1 bits per character, see tables I
and 11).

b. other data codes and binary bit streams.

5.4.1 ASCII. The protocol shall support the synchronous ASCII character set (see table
1)with= parity for data. This ASCII set correlates to the Mode VI data character set
(see table 11).

5,4.2 Other data codes and binary bit streams. Other data codes such as Binary
Coded Decimal (BCD), Extended Binary ~~=Decimal Interchange Code (EBCDIC),
FIELDATA, etc., and binary bit streams such as PIXEL codes in digital facsimile, shall
be suppotied as seven-bit segments with an eighth bit added to produce an odd
number of 10 ical I bits. Where a segment does not contain seven bits, the

%remainder oft e segment shall be coded as logical 1 bits (see appendix C).

13
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Figure 6. Mode VI - short block - Ist block of messaqe.

\
T

s s E ~

o E ~ 1‘079‘ATA CHARACTERS ~ : T p
H L x

v

Figure 7. Mode VI - short block - one block messa~e.
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Figure 8. Mode VI - short block - text block.
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Figure 9. Mode VI - short block - last block of messaqe - text block.
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5.5 Framinq characters. All framin characters, with the exception of block parity
(BP), shall h ?ave an even number o logical 1 bits (see tables II and Ill). The even
number of logical 1 bits per character (~nd their position) shall distinguish framing
characters fro-m data characters (see tables I and ‘11). The following s~bparagraph~
define the framing characters.

5.5.1 Start of header (SOH~. SOH shall be the first framing character of the first
(header) block of a message. There shall be only one SOH per message. The SOH
shall be followed by the select (SEL) character (see figures 1, 2, 6, and 7 and tables II
and III).

5.5.2 Select (SEL) character. The SEL character shall be the second framin character
%of the first block of a messa~e. Allowable SEL characters are defined in ta Ies Ill and

IV. SEL characters are used-to define media and format in which blocks are to be
output by the receiver.

5.5.3 Start of text (STX~. STX shall be the first framing character of all blocks after
the first block of a message (see figures 3, 4, 5, 8, and 9). STX shall be followed by a
block number (BN).

5.5.4 Block number (6 N). A BN shall be the second framin character of all blocks,
afier the SOti block. {The numbering sequence shall be as s own in tables II and III.
Blocks within a group shall be numbered consecutively from number 32 up to a BN
equal to 31 plus the size of the transfer permitted or the BN of the ETX block. The
block following the SOH block shall be numbered 33.

5.5.5 End of transmission block (ETB~. ETB shall be the third framing character of all
blocks except the last block of a message. ETB shall be the 83rd position of a normal
block or following the EM in a short block (see figures 1, 3, 6, and 8). ETB shall be
followed by BP.

nwssagF-+d
5.5.6 End of text ETX . ETXshall be the third framing character of the last block of a

ETX s al e the 83rd character position of the last normal block of a
message.or following the EM if a short block (see figures 2, 4, 5, 7, and 9). ETX shalt
be followed by BP.

5.5.7 Block parity (BP). BP shall be the last framing character of every block in the
message. BP shall be formed by the binary addition without carry (modulo two) of
each of the bits in each row of a block that statis with the second framing character
(see figure 5) including all data characters, the EM character, if used, and ETB or ETX.
The summation shall result in a character of odd or even number of logical 1 bits.
The receiving terminal shall generate the binary summation of each received
character, starting with the second character of each block. When ETB or ETX is
detected, the next character shall be compared with the receiver-generated BP. If
the received BP character and the receiver enerated summation are not equal, a

tnegative acknowledgment (NAK) sequences all be sent.

5.6 Special short blocks. The Mode VI protocol shall implement special short blocks
to support other data codes and binary bit streams (see appendix C).

5.6.1 End of medium (EM) block. This special short block shall consist of five
characters: STX, BN, EM, ETB, and BP (see figure 10).

17
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Tabie ill. Mode VI eiqht bit control and framinq codes.

00 0 0 0
0 0 0 1 1

I
o 0 1 0 2

Iololl[ll 3 l~lDC3~ 351

0 1 0 1 51
,0 1 1 0 6

,
1 lo O1o1 8 UK@Ul 40

314151617
48 64 I 80”1 96 112

49 65* 81 97 113

50 66’ 82 I 98 114

51 67* 83* 99 115

52 68* I 84 100 116

53 69*1 85 i 101 117

54 70” 86 102 118

55 71* 87 103 1119

56 72* 88 104 [120
I

1 [01011 I 9
r

110 1 0 10 58 74’ 90 106 122

1 75* 91 107 123
r

1 1 0 0 12 60 76 92 108 124
A

1 1 0 1 13

1 1 1 0 14

NOTES: m =not used at this Ume; available for future use.

Bit position ae (not shown) shall be generated such that
the character has an even number of logical 1 bits.

● Denotes dual function code, i.e., BN or SEL code.
All 8Ns are also Control Codes when associated with ACK or NAK
65 also used for SELcharacter A
66 also used for SEL character 8
67 a{so used for SEL character C
68 alsousedfor SEL character 0
69 also used for SEL character E
70 also used for SELcharacter F
71 also used for SELcharacter G
72 alsoused for SEL characterM
74 also used for SEL character J
7S also used for SELcharacter K
77 also used for SEL character M
80 also used for 5EL character P
83 also used for SEL character S

18
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Table IV. Mode VI select framinq characters.

.

Code-, I
select

Character

~

A o 1 0 0
L

B o 1 0 0

c 1 1 0 0

D o 1 0 0

E
I

1
I

1
I

010

F 1 1 0 0

G o 1 0 0
F

H o 1 0 0
1

J 1 1 0 0
v

K o 1 0 c)

P o 10 1

s o 1 0 1

#

m Identification

O I O I O [ 1 llANo.2(iUotel) I

O I 1 I O I O I Card format (Note 1) I

OIllo 1 Reserved for future use.

o 1 1 0 Card format (Note 2)
Activate operator a[arm.

o 1 1 1 Resewed for future use.
u

1 0 0 0 Mode VI data code. (Note I)

1 0 1 0 Resented for future use. 1
1 0 1 1 Reserved for future use.

1 I 1 I O I 1 I Reserved for future use. I
O I O I O I O I Reserved for future use. I

0 I 0 I ‘ I ‘ Iwo

Activate operator alarm.
I

NOTES:

1 Select Characters A, B, C, D, and H are used by the receiver to route messages to the output
device associated with the Select Character.

2 Seiect Character F will be insetied by the messa e switch as the second framing character
3of the first biock of each card message deiivere to a Mode VI channel if the header of the

message indicates flash or higher precedence. It shall not be Inserted by any subscriber
terrn~na!

3 Seiect Character S wiil be merted by the message switch as the second framln character
7of the fmt biock of each paper tape message delivered to a Mode VI channel i the header

of the message indicates flash or higher precedence. Select Characters shall not be
generated by any terminal.
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5.6.2 Mode chanqe (MC) block. This special short block shall consist of six characters:
STX, BIN, MC, EM, ETB, and BP. The Mc character shall have an even number of
logical 1 bits. This block shall be used to define the beginning and end of the binary
data portion of a message (see figure I I).

5.6.3 Record mark (DC3) block. (see figure 12.)

5.7 Messaqe block qroups. Message-block groups shall consist of 16, 32, 64, or 96
blocks. A block group containing an ETX block shall end with that block group.

5.8 Messaqe transmission control. Message transmission using the Mode VI protocol
shall be controlled by the exchange of control characters between the transmitter
and receiver. Control characters shall indicate positive or negative receipt of blocks
and block groups, reject blocks, cancel transmission, stop transmission, resume
transmission, and establish channel synchronization. Control character sequence
shall be initiated within ten character times after a request for answer, if no
transmission is in progress, or upon completion of the current block transmission.
The receive shall recognize the sequence when two conti uous control characters

3are detected, except for positive or negative acknowle gment sequences that
require detection of four contiguous characters (see table V).

5.8.1 Control character response. Control characters (CC) shall be sent by the
receiver, in response to a request for answer from the transmitter. The requests for
an answer are ETB BP or ETX BP, File Separator (FS), and Cancel Message (CAN).
When an end of block (ETB BP) or end of text (ETX 6P) is received, the receiver shall
respond with a position acknowledgment (ACK), NAK, reject message (RM), or wait
before transmitting (WBT) sequence. When an FS sequence is received, the receiver
shall respond with a vertical tabulation (VT), RM, or WBT sequence. When a cancel
message (CAN) sequence is received, the receiver shall respond with CAN
acknowledgment (CAK) or WBT sequence. Table V illustrates a four-character ACK
and NAK sequence.

5.8.1.1 ACK. ACK 32 throu h ACK 127 sequence shall be sent by the receiver to
tsignal th~ransmitter that t e corresponding numbered block has been received

correctly. The ACK sequence shall consist of four contiguous characters, ACK ACK BN
BN, where BN BN is characters 3232 throu h 127127 (see tables 11,Ill and V). ACK

?ACK 3232 shall be the response to an error ree SOH block.

5.8.1.2 NAK. NAK 32 through NAK 127 sequence shall be transmitted by the receiver
if either a character error is detected or BPs do not match after the receipt of a
properly framed block. NAK sequence is sent when an answer is requested and not
at the time of detection of the error. The NAK sequence shall consist of four
characters, NAK NAK BN BN, where BN Bhl is characters 3232 through 127 127 (see
tables 11,Ill, and V). NAK NAK 3232 shall be the response to an SOH block received
with ali error,

20
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Table V. Example of Mode VI acknowledgment sequences.

CHARACTER BIT POSITION

SEQUENCES

87654321 87654321 87654321 87654321

ACK ACK 32 32

ACK 32 00000110 00000110 10100000 10100000

NAK NAK 32 32

NAK 32 1 001 01 0 1 1 00 1 01 0 1 10100000 10100000

4 32 bitsf4contiguous characters)
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5.8.1.3 W6T. The WBT sequence shall consist of 20 conti uous WBT characters. A

{WBT sequence shall be sent by the receiving device under t e following conditions:

a. As an answer to a properly framed block, to inform the transmitter to
temporarily suspend block transmission.

b. As an answer to FS or CAN control sequence, if a reply cannot be sent within
one second.

5.8.1 .3.1 Restart. Restart of a block transmission shall be initiated by the absence of
WBT sequences for ten seconds or the receipt of a Group Separator (GS) sequence.
W8T sequence shall be transmitted at one block time or one-second intervals.

58.1.4 FS Twenty contiguous F5 characters sha!l be sent by a transmitter tc) signify
receipt o~positive acknowledgment of all link blocks transmitted in the block group.
The valid responses to FS are WBT, VT, or RM. The acknowledgment of FS is VT. The
FS sequence shall be repeated at one-second intewals until a response is received or
a ten second time-out condition is indicated.

5.8.1.5 VT. Twenty contiguous VT control characters shall be sent by the receiver in
respons~to FS. Receipt of VT characters shalt inform the transmitter transmitting
the FS that the block group has been acknowledged. A W sequence sent in response
to the la~t group of a message shal! signify to the transmitter that the message IS
acceptable. Once a VT sequence has been sent in response to an FS sequence for the
last group of a message, an RM shall not be sent by the receiver with the intent of
rejecting the previous message. A received CAN sequence shall not cancel the
previously received message. If a WBT sequence is not received within ten seconds
after the transmitter has received a VT sequence, the transmitter shall automatically
continue transmission.

5.8.1.6 GS. Twenty contiguous GS characters shall be sent by a receiver to signify
that it is~ady to receive another group of message blocks. GS shall also be sent to
continue receiving message blocks atier the receiver has transmitted WBT.

5.8.1.7 RM. Twenty contiguous RM control characters shall be sent by the receiver in
respons~o a properly framed block or an FS sequence to inform the transmitter that
there is a detected uncorrectable condition. An RM sequence shall be sent by a
receiver when an FS sequence has been received and the current block group does
not contain the required number of blocks. Upon receipt of the RM sequence, the
transmitter shall cause the messa e to be canceled.

t
The RM sequence shalt be

retransmitted upon receipt of eac FS sequence and shall be retransmitted at five
second intervals until a CAN sequence is received (see table Vi). An RM sequence
shall be sent:

a. After receipt of the first BP character of a block, which was not preceded by a
CAIN sequence.

b For equipment failure.

c. Upon return from a self test
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Table V1. Mode VI - reject and cancel messaqe procedures.

Transmitter (XMTR) DescriptionSTATE Receiver (RCVR)
9

T
R
A
F
F
I

,

-

10 data to send.
New circuit established by XMTR.

SYN
IDLE sYhl

Transmit
MSG block

I(MTR begins transfer of message
)iocks.

iince CKT has not been established
ICVR rejects incoming message and
‘orces XMT~ to send CAN sequence.

KMTR detects RM and cancels MSG.
~CVR detects CAN, discards MSG
being received, and sends CAK.
KMTR and RCVR send SYN to

maintain synchronization.

CIRCUIT
ESTABLISHMENT
[REJECT
MESSAGE)

RM

CAN
CAK

SYN

sYnJ

Transmit
MSG block

XMTR begins transfer of msg blocks
group(s).
RCVR sends response to each
received message block as blocks
are recei veal.
XMTR sends last block of group.

RCVR sends response to each
received MSG block.
XMTR detects uncorrectable error
in MSG or response received and

cancelsMSG.
RCVR detects CAN, discards MSG
being received, and sends CAK.
XMTR and RCVR send SYN to

maintain synchronization.

SYN/NAK-#/ACK-#

Transmit
MSG block

MESSAGE
CANCELLATION

SYfWNAK-#/ACK-#

CAN

CAK

SYN

SYN

I Transmit
MSG block

XMTR begins transfer of MSG
block group(s).
RCVR $ends response to each MSG
block as blocks are received.
XMTR sends last block of group.

RCVR detects uncorrectable error
in message and sends RIVlsequence.

XMTR detects RM and cancels MSG.

RCVR detects CAN, discards M5G
being received, and sends ~K.

SYhl/NAK-#/ACK-#

CAK

Transmit
MSG block

REJECT
MESSAGE

RM

1<CAN

SYN XMTR & RCVR send SYN to maintain

synchronization.IOLE SYN

23
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5.8.1.8 CAN. Twenty contiguous CAN characters shall be sent by a transmitter to
direct the receiver to discard the message currently being received. The CAN
sequence shall also be initiated upon receipt of an RM sequence (see tables VI and
VII)- The valid response to CAN is WBT or CAK. The CAN sequence shall be repeated
at five second intervals until a response is received or a ten second time-out
condition is indicated. A CAN sequence shall be sent;

a. Prior to message transmission following terminal’s initialization.

b. Forequipment faiiure.

c. Upon return from a self test.

d. In response to a received RM sequence.

5.8.1.9 CAK. Twenty contiguous CAK control characters shall be sent by the
receiving-vice in response to a CAN to acknowled e the receipt of the CAN. A CAN

%shall be accepted and acknowledged within and etween messages. A between
message CAK shall indicate receipt of the CAN and shall not cause cancellation of the
previous message. A within-messa e CAK sequence shall inform the transmitter
sending the CAN that the message %eing received has been discarded and that it
may initiate a new message transmission.

5.8.1.10 Invalid (lNV) sequence. The INV sequence shall be transmitted as twenty
contiguous characters. The INV sequence shall be transmitted whenever an
unexpected ACK, NAK, W, or CAK sequence is received.

5.8.1.11 Idle line synchronization (SYN~. SYN shall be transmitted continuously to
maintain character synchronization whenever data or control characters are not
being transmitted. No less than six contiguous SYN characters shall be transmitted
between Mode VI message blocks.

5.8.1.12 End of medium (EM). The EM control character shall mark the end of data in
a block containin 79 or fewer data characters. EM shall be included in the block

8parity check and s all be followed by ETB/BP or ETWBP.

5.9 Traffic state. Tables VI and Vll illustrate the normal Mode VI circuit
estabhshment anftransfer of data.

5.9. I Transmitter. The transmitter shall transmit no more than the number of blocks
specified b y the selected block group size. After the transmission of a block group,
the transmitter shall ensure that all blocks of the current group have been
acknowledged before transmitting the message blocks of the next block group.

5.9.2 Receiver. The receiver shall send ACK or NAK for each properly framed block
received.

5.9.3 Messaqe block retransmission

5.9.3.1 NAK blocks. Retransmission
available block time.

of NAK blocks shall be accomplished at the next

24
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Table Vil Normal Mode VI procedures.

m

Receiver (RCVR) I Transmitter (XMTI

SYN

CAK

SYN

SYN

SYN/NAK-#/ACK-4

SYN/NAK-#/ACK-#

;YN/NAK-#/ACK-#

SYN

SYN

VT

SYN

Gs

5YN

SYN

sYhl

Transmit

Transmit

SYN

Retransmit

SYN

FS

SYN

SYN
c

SYNc

25

Description

No data to send.
XMTR and RCVR send SYN
New circuit established by XMTR.

XMTR sends CAN sequence.

RCVR detects CAN and sends
CAK. RCVR clears any
incomplete messages.

XMTR received CAK and

continues sending SYN
character.

RCVR & XMTR are in SYN sync.

RCVR & XMTR are in traffic state.

XMTR begins transfer of MSG

block group(s).

RCVR sends response to each received
message Mock as blocks are received.
KMTR sends last block of group.

KMTR checks all responses for
transmitted messages block group.

(MTR retransmits message blocks
hat were not positively
acknowledged (ACK).

[MTR has received ACKS for ail

~locks in the group.

KMTR transmits 20 FSS.

CVR transmits 20 VT characters
Dacknowledge FS. RCVR sends SYN

‘GS cannot be sent immediately.

MTR prepares to send next block
roup upon receipt of VT.

?CVR sends 20 G% to indicate
ibility to continue receiving.

{MTR continues traffic state
x reaches end of message.
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5.9.3.2 Unacknowled~ed blocks. Upon completion of the transmission of all
message bl ocks [n a bl ock group, the transmitter shall retransmit all message blocks
for which no acknowledgments have been received. After all unacknowledged
blocks have been retransfiitted, the process shall be repeated after a one sec~nd
interval for all the then remaining unacknowledged blocks.

5.9.4 Receipt of a duplicate block. ]f a block that has been previously acknowledged
is received, the receiver shall assume that the ACK sequence was not received by the
transmitter. This block shalt be acknowledged by the receiver. The duplicate block
shail be discarded.

5.9.5 Excessive block retransmission. If a transmitter transmits a block eight times
without receiving an ACK or WBT, the transmitter shall alarm and cancel message
transmission by sending a CAN sequence.

5.9.6 Block framinq errors. Errors in framing characters or in their expected position
shall cause the receiver to ignore the block (see table Vlll). Once a frame error has
been detected, the receiver shail discard current block accumulation and begin next
message block accumulation.

5.9.7 Excessive unexpected characters. The receiver shall consider the receipt of 170
or more contiguous unexpected characters as excessive unexpected characters and
shali alarm. When the aiarm condition occurs, the protocol shail attempt to re-
establish synchronization between systems.

5.10 Mode VI traffic-state. Figures 13 and 14 and tables Vi and Vll show the
functions required to transmit and receive a Mode VI messaae. The Mode VI
message transmission diagram (figure 13) shows the transmission of Mode VI line
block groups and the protocol required for validation of the groups. The Mode VI
message reception diagram (figure 14) shows the functions required to accept or
reject incoming line block groups and the protocol requirements. The specific inputs
and outputs are shown in figures 13 and 14. The alarms enerated for abnormal

f?conditions are depicted and processed, as shown on the tra ic state in figures 13 and
14.

5.11 Character and bit transmission. Transmission of Mode VI characters shali be in
accordance with FIPS PUB 17-1; that is, least significant bit first to more significant
bit; (see tables 1, 11,and Ill) al through aa in ascending (consecutive) order.

5.12 Mode VI timinq and timeouts. Table IX specifies the minimum Mode VI
requirement for timing and time-out conditions and actions to be taken for proper
operation.

5.13 Safe message store. A receiver shall positively acknowledge a Mode VI message
only after the message has been placed in safe message store, i.e., hard copy, paper
tape, ma netic tape, disk, or any tempora~ storage element protected from loss of

7data. Sa e storage shall be immune to system perturbations for at ieast 24 hours.
The Mode VI system shali place a message into safe storage within one second after
receiving the last block of a message.

/
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TABLE Vlll. Mode VI block framinq errors.

Frame Characters (FC)

CASE
# STX or SOH SELor32thru N ETB or ETX

Not SOH SEL1 NIA

First
msg
grolJp

2 SOH Not SEL N/A

3 Not STX 33-N N/A

4 STX Not 33-N NfA

Other than
first message
group

5 Not STX 32-N WA

6 Not 32-NSTX N/A

Not first
character In block

7 NIA N/A

Not second
character in block

8 N/A N/A

9 WA N/A Not ETX or ETB

ETX but block # is
not equal to previ-
ously rec’d ET)(
block

Any
message
group

WA N/A

ETB but block # is
greater than or
equal to previously
rec’d ETX block

WA N/A

Not 83rd character
and no EM in block

12 N/A N/A

Not 4th thru 83rd
character and EM
just before FC3

13 NIA N/A

N/A: Not applicable (i.e., FC correct for this position)

N. 47 for Group Size = 16 blocks, b3for Group Size= 32; 95 for Group Size =64;
127 for Group Size = 96
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Table IX. Mode VI timinq and time-outs.

FUNCTION CAUSE ACTION

WBT WBT received. Send only SYN.

No WE3T received for 10 sec. Resta~ data transmission.

5 min of WBT reception. Alarm.

WBT WBT transmission. Send WBT sequence every
second.

For 1 sec no data or CC can be Send WBT sequence.
processed.

Ready to receive data. Send GS sequence.

FS FS transmission.

ACKS received for all blocks. Send FSsequence.

1 sec no VT or tVflT. Send FSsequence.

10 sec no VTor WBT. Alarm and send FS sequence.

FS FS recewed. Send VT sequence.

For 1 sec unable to send W. Send WBT. Send WBT every
second until VT is sent.

VT W transmission.

For 1 sec unable to send GS. Send WBT sequence.

Vr VT received.
b

1 min of WBT reception. Alarm.

10secof no VT. Restart data transmission.

BLOCKS 1 sec after transmission of all Transmit all blocks not ACK’d.
blocks.

All blocks transmitted at least Alarm and send RM.
8 times and all blocks not
ACK’d.

30

Downloaded from http://www.everyspec.com



MIL-STD-188-174
1 MARCH 1990

Table IX. Mode VI timinq and time-outs - Continued.

FUNCTION CAUSE ACTION

RM RM transmitted.
I

5 sec. Send RM, accept only WBTor
CAN.

10 sec. Send RM and Alarm.

RM RM received. Send CAN.

CAN CAN transmitted.

5 sec and no response. Send CAN.

10 sec and no response. Send CAN and Alarm.

CAN CAN received. Send CAK.

CAN received. Unable to send Send WBT. Send WBT eve~
CAK in one sec second until CAK is sent

GS GS transmitted. Send GS after transmmon of
VT when ready to accept data.

Transmission of GS sequence
eliminates WBT sequence.

Gs GS received. Transmitter continues sending
data.
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5.14 Mode VI throughput calculation. The following equation shall be used to
calculate the theoretical time to transmit a Mode VI
used to generate the equation:

a. No errors are generated or detected.

b. All blocks of a message except for the last block

c. All responses are given in ten character times.

cf. Where:

m-essage and the assumptions

have an equal number of bits.

t = time, in seconds, to transmit a Mode VI message
G=
B =
L =
Rt =

R=
608 =

s=

number of block groups required to transmit the message
number of bits in a block roup except for the last block group

1number of bits in last bloc group
round trip time in seconds
data rate in bps
(10 ch to process last block + 4 ch ACK seq + 10 ch to process ACK
+ 12 ch to process FS + 20 VT ch + 20 GS ch) x 8 bitich
One second to place message in safe message storage

then:

t = [(G-I) (2 Rt + (B + 608) /R) + (2 Rt + (L + 608) /R) + S] seconds

5.14.1 Example. The following example illustrates the calculation of the time
needed to transmit a 6900-character message in Mode V1. Using the equation from
5.14 and using a block group of 16, Rt = O and R = 2400 bps, the following equation
is derived:

t=

where:

G
Rt

B
L

s

then:

t=
t =

t =

t=
t=
t=

[(G-1) (2 Rt + (B + 608) /R) +

6
0
[16 block~qrou~ (90th/b

(2 Rt + (L + 608) /R) + S] second

ockx8 bits/ch~
[6 blocks/g~oup”(gO ch/block x 8 bit/ch)-
+ 1 block/group (25 ch/block x 8 bits/b
1 second

[(6-l )(2Rt + (11520 + 608)/R) + (2 Rt +

I = 11520 bitslgroup

ock)] = 4520 bit/group

(4520 + 608) /R) + S]
(5)(2Rt + 12128/R) + (2Rt + (5128)/R) + S] “ - -
[lORt + (61640/R) + (2Rt + (5128)/R) + 1]
[12 Rt + (66768/R) + I]
[12 (0) + (66768/2400) + 1] =
28.40 seconds
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5.15 Tabulation transmission times. Table X lists the transmission time for a 6900
character message for various block groups. (96, 64, 32, and 16) and Rt (O, 0.5, and
1).

5.16 Mode VI transmission efficiency. The transmission efficiency for a Mode VI
error-free message shall be at least 95%. The following equation shall be used to
calculate the transmission efficiency of a Mode VI message.

Where:

E= Mode VI message efficiency in percent (%)
t = calculated theoretical time, in seconds, to transmit a Mode VI message
tac = Measured time, in seconds, to transmit a Mode VI message

then:

E(%) = (titac) x 100
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6. NOTES

6.1 Key word Iistinq. The following key words and phrases apply to MlL-STD-188-
174:

Automatic repeat-request
Block parity
Channel control procedures
Eight-bit code
Error detection
Line block
Message block
Message protocol
Mode VI
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APPENDIX A

DEPARTMENT OF DEFENSE DIRECTIVE 4640.11
21 DECEMBER 1987

SUBJECT: MANDATORY USE OF MILITARY TELECOMMUNICATIONS
STANDARDS

IN THE MIL-STD-188 SERIES

This appendix contains information related to MIL-STD-188-174. Appendix A is a
mandatory part of this standard.

37

Downloaded from http://www.everyspec.com



MIL-STD-188-174
1 MARCH 1990

APPENDIX A

Department of Defense

DIRECTIVE
December 21, 1987
NUMBER 4640. I L

ffSD(A)

SURIECT: ?landatory Use of ?lil ita~ Telecoasaun lcations Standards m the
HI~-STD-188 Series

References: (a) DoD Directive 5137.1, “Assistant Secretary of Defense
(Coasua~d, Control, Coaxwnicacions, and Intelligence),”
April 2, 198S

(b) DoD Directive 4120.3, “Defense Standardization and
Specification Program,” February 10, 1979

(C) DoD 4120.3-H. “Defense Standardization ●nd Specification
Program Policies, Procedures and Instructions,” August 1978,
authorized by DoD Directive 4120.3, February 10, 1979

(d) through (l), see ●nclosure 1

A. PURPOSE

This Directive establishes policy governing the supplication and use of the
MIL-STD-188-1OO, -200, and -300 series of telecommunications standards; prescribes
procedures; and ●ssigns responsibilities.

B. APPLICABILITY AND SCOPE

This Directive applies to the Office of the Secretaq of Defense (OSD),
the ~~lita~ Departments, the Organization of the Joint Chiefs of Staff (WCS),
the Unified ●nd Specified Comands, and the Defense Agencies (hereafter referred
to collectively as “DoD Components”).

2. Its provisions cover the development ●nd application of ●ilitary tele-
communications standards, specifically, the following:

a. HIL-STD-188-1OO series, containing standards coumon to long-haul
●d tactical communications.

b. HIL-STD-188-200 series, containing standards exclusive to tactical
Celec-unicationa.

c. HIL-STD-188-300 series, containing standards exclusive to long-haul
telecoammications.

c. POLICY

It is DoD policy that the interoperability and performance standards in
the HIL-STD-188 series that are required for interoperability and compatibility
of DoD telecosmw.nications equipment ●ad systems are manda~ory for use for ●ll
inter- and intra-DoD Component systems and equipment.
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f). RESPONSIBILITIES

1. The Assistant Seqretary of Defense (Coamnd, Control, Communications,
and Intelligence) (ASD(C”I)) shall interact with affected DoD Components under
DoD Directive 5137.1 (reference (a)).

The Assistant Secretary of Defense for Production and Logistics
(ASDtP&.L)) is responsible for Defense standard~zatlon ●nd Specification
Program (DSSP) policy, ~~inistration~ and 8uidance.

3. The Director, Standardization ●nd Data PYanage@ent (SDi’f), Office of the
Deputy Assistant Secretary of Defense (Production Supp ort) (ODASD(PS)), manages
and admlnxsters the DSSP and establishes policy, program guidance, ●nd controls
under DoD Directive ~120.3 (reference (b)).

6. The Director, Defense Standardization Program Office (DSM), Defeose
Product Standards Office (DPSO), Defense Data Flanagement Office tDDHO~
ODASD(PS), sha~l assxst the Director, SDtf, m managing ●nd ●dministering the
DoD communications standardization program for developing ●nd establishing
DSSP policies, program guidance, and controls.

5. The Heads of DoD Cmnponents shall:

● ✎ Comply with this Directive, so that:

(1) Developers of the HIL-STD-188 series ensure that ●ach standard
is not only essential but of uaifomly high quality, clear ●nd concise ●s to
●pplication suitable for use in ●cquisition packages ●nd, to the maximum extent
possible, compatible with existing or proposed national and international
(both Government ●nd non-Government) telecommunications s~ndards.

(2) Users of these standards cite in their procurement specifica-
tions only those standards ●ssential to the proper functioning of the device
or system over its projected lifetime.

b. Ensure the application of the HIL-STD-188 series in their organic
acquisition specifications.

c* Be responsible for policing ●nd enforcing the use of the HIL-STD-188
series standards within the DoD Component.

d. Support the development, revision, ●nd use of the HIL-STD-188
series documents ●nd~ when necessary, provide personnel ●nd funding resources.

. Incorporate in each activity’s internal review process ● method
for ensu;ing that the telecoasnunications standards ●re referenced to the
extent necessary in ●cquisition documents.

f. Be the granting ●uthority for waivers ●nd deviations for intra-DoD
Component systems and equipment, and shall forward any consideration of and
granting of waivers ●nd deviations to the standardization office responsible
for the maintenance of the HIL-STD-188 series standard concerned.
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g“ Ensure that their standardization offices foward waivers and
deviations for intra-DoD Component systems ●nd equipment to the Defense
Co_unications Agency (DCAj tad the Joint Tactical Coamand, Control, and
Co_unications Agency (JTC A).

6. Director, Defense Communications A~ency, ●nd Director, Joint Tactical
C~nd, Control, and Comuaication ABency , ●s the Lead accivitxes for the
MIL-STD-188 series of staadards, shall be the graatint ●uthorities for waivers
●nd deviations for iater-DoD Component systems ●nd ●quipment and shall review
iatra-DoD waivers and deviations granted by DoD Coqonemts.

E. PROCEDURES

DSSP . l.l~der DoD Directive 4120.3 and DoD 4120.3-H (references (b) and
(c))~”th~jectives of the DSSP are to improve the operational resdineas of
the DoD Components and ●nsure the cost-effectiveness of systems ●nd ●quipment.
The S1l’f is responsible for administ.ermg and managing the IHSP, which provxdes
a uniform series of specifications, standards, and related documents. Under
the DSSP, DoD Components develop milita~ specifications and standards related
to equipment acquisitions, including telecmunications equipment.

2. Tailoring of Hilita ry Standards. It is neither cost- nor mission-
effective to impose military standards on ●ll systems ●nd ●quipment specifica-
tions blindly without comideratioa ●nd reviev of each individual case. The
●pplicability ●nd relevaace of the standard to the hteaded use of the ●quip-
ment must be considered. DoD Directive S000.43 (reference (d)) outlimes DoD
policies for the selection ●nd tailoring of specifications used for acquisition.
To prevent the misapplication of staudards, the Dcpar~t of Defense classifies
most military standards ●s “approved for use,” rather than “mandatory for use.”

3. A~lication of Standards in System Acquisition. The required tele-
comunicatioas standards selected from the ML-STD-188 series shall be in-
cluded, as ●ppropriate, in defense ●cquisition doaaments (es., Statements of
Work (SOUS), etc.). This direction is in ●ddition to the ●uthority ●nd pro-
cedures contained in references (b), (c), (d) ●nd DoD Directive 5000.1 ●nd DoD
Instruction 5000.2 (references (e) ●nd (f)). DoD Directive 4630.5 (reference
(c)), DoD Directive 5105.19 (reference (h)), snd DoD Directive 5154.28 (refer-
ence (i)) highlight the development and ●pplication of iateroperability ●nd
c~atibility standards in the ●reas of tactical long-haul telec~unications.

4. Interoperability and Standardization

. As stated in DoD Directives 2010.6, 2010.7, sad 3100.4 (references
(j) thro:gh (1)), the United States shall maximize the utility and effectiveness
of allied telecoasuunications resources through equipment interopersbility and
standardization.

b. The HIL-STD-188 series addresses telecoaumnications design param-
eters, influences the functional integrity of telecousuunications systems and
their ability to interoperate ●fficiently with other functionally similar
Government and coaxaercial systems, and shall be mandatory for use within the
Department of Defense.
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F. EFFECTIVE DATE AND IHPLEHENTATION

This Dlrectlve Ls ●ffect Lve immediately. Forward one copy of implementing
documents to the Assistant Secretary of Defense (Co-sad, Control, Coamums-
cations, and Intelligence) within 120 days.

William H. Taft,
Dqn.ity Secretaxy

EncIosure - i
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(d)
(e)

(f)

(c)

(h)

(i)

(j)

(k)

(1)

DeC 21, 87
4640.11 (Encl 1)

REFERENCES, continued

DoD Directive 5000.43, “Acquisition Streamlixliag,” Januav 1S, 1986
DoD Directive 5000.1, “?fajor ●rtd Noo-tlajor Defense Acquisition Programs,”
September 1, 1987
DoD Instruction 5000.2, “I)efease Acquisition Program Procedures,”
September 1, 1987
DoD Directive 4630.5, “Co~atibility ●nd Interopecability of Tactical
Co-rid ●nd Coatrol, Co_unlcatlons, and 1ntelli8ence Syst~s,”
October 9, 1985
DoD Directive 5105.19, “Defense Co~xcations Agency (DCA),”
August 10, 1978
DoD Directl e 51S4.28,

!!
‘*Joint Tactical Co-rid, Control, ●nd Comn.mlcatlons

Agency (JTC A),” July 5, 1984
DoD Directive 2010.6, “Standardization ●nd Interoperability of Weapons
Systems ●nd Equipment within the North Atlantic Treaty Organxzataoa,”
tlarch 5, 1980
DoD Directive 2010.7, “Policy on Rationalization of NATO and NATO Member
Teleconmnunications Facilities,” July 6, 1981
DoD Directive 3100.4, “Harmonization of Qualitative Requir~nts for
Defense Equipment of the United States and Its Allies,” September 27, 1963
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LIST OF ABBREVIATIONS AND ACRONYMS USED IN MI L-STD-188-174

This appendix contains general information in support of MI L-STD-188-174.
Appendix B is a nonmandatory pan of this document.

ACK

ANSI

ARQ

ASCII

AUTODIN

BCD

BER

BN

BP

BPS

CAK

CAN

cc

cl-l

CKT

CMD

DCA

DCAC

DCS

DO

DoD

DODISS

EBCDIC

EM

EOT

ETB

ETX

FC

FS

Positive acknowledgment

American National Standards Institute

Automatic repeat-request

American Standard Code for Information interchange

Automatic Digital Network

Binary Coded Decimal

Bit error ratio

Block number

Block panty

Bits Per Second

Cancel acknowledgement

Cancel message

Control character

Character

Circuit

Command

Defense Communications Agency

DCA circular

Defense Communications System

Design objective

Department of Defense

DoD Index of Specifications and Standards

Extended Binary Coded Decimal Interchange Code

End of medium - framing character

End of transmission

End of transmission block

End of text

Framing character

File separator
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GS

1A No. 2

INV

JCS

JSC

JTCO

LB

MC

min

MSG

MSU

NAK

NMCS

RCC

RCVR

REP

RM

RT

sec

SEL

SOH

STX

sYhl

SYNC

TCC

VT

WBT

XMTR

Group separator

International Alphabet Number 2

invalid

]oint Chiefs of Staff

Joint Steering Committee

Joint Tactical Communications Office

Line block

Mode change

Minute

Message

Message switching unit

Negative acknowledgment

National Military Command System

Receive Control Character

Receiver

Reply

Reject message

Retransmit message

Second

Select character

Stati of header

Start of text

Idle Line Synchronization

Synchronization

Transmit control character

Vertical Tabulation

Wait Before Transmitting

Transmitter
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APPENDIX C

DATA CONVERS1ON TECHNIQUES FOR SYSTEMS USING NONSTANDARD CODES

This appendix contains information in support of MI L-STD-188-174. Appendix C is a
non mandatory part of this document.

10. GENERAL

10.1 Sco e. This appendix defines techniques that may be used to transmit data
+using Mo e VI procotols by systems that use nonstandard information interchan e

?codes. The general requirements of section 40 are mandatory; however, the speci ic
requirements in section 50 may be used.

10.2 A Iication. The requirements presented in section 50 maybe used as uides in
F-7 %deve oplng in ormation interchange techniques among systems t at use

nonstandard codes.

10.3 Application quidance. This appendix contains information and techniques that
have been successfully used to transmit and receive seven- and nine-track
nonstandard magnetic tape data. These techniques may be used to satisfy similar
nonstandard transmission requirements, This appendix shall be tailored to suit
unique requirements.

20. APPLICABLE DOCUMENTS

20.1 Government documents.

20.1.1 DCA

DCAC 370-0175-1 DCS AUTODIN Interface and Control Criteria

30. DEFINITIONS

Not applicable.

40. GENERAL REQUIREMENTS

40.1 Minimum criteria. Any system or terminal that transmits information using
Mode VI protocols shall conform to the following minimum criteria.

a. The smallest data element shall be the octet defined in section 4 of MIL-
STD-1 88-174.

b. The octets within the data portion of each block shall contain an odd
number of one bits.

c. Framin
3

characters and control characters shall be the character set
define in section 4 of MIL-STD-188-174.
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d. The special block defined as mode change shall be used to define the
beginning and end of nonstandard coded data.

40.2 User responsibility. When using nonstandard codes in switched systems such as
the Automatic Digital Network (A UTODIN), the user has the following
responsibilities:

a. The user shall conform to the basic data element formats of the system.

b. The user shall ensure, when using nonstandard codes, that the intended
recipient has the capability to decipher, decode, or otherwise reconstruct
the nonstandard coded data.

50 SPECIFIC METHODOLOGY

50. I Introduction. The guidance in this section describes a methodology for seven
and n~ne track magnetic tape conversion which has been successfully employed in
AUTODIN (DCAC 370-0175-1). The methodology may be used to develop new
methodologies.

50.2 Maqnetic tape messaqes. This section contains the interface and control
criteria for variable-length data records and nonstandard code messages as applied
to seven and nine-track magnetic tape operation. It applies to terminals receiving
and transmitting structured and nonstructured magnetic tape formatted messages.
A magnetic tape message is a series of contiguous characters recorded on and read
as a single unit from magnetic tape. Messages are separated by interrecord gaps.
The length of messages is variable. Whenever a magnetic tape message is greater
than 80 characters, the message is formatted into 80-character blocks for
retransmission by the transmitter and it is reformatted by the receiver. The end of a
magnetic tape message is indicated by an EM control character. The EM control
character is transmitted after the last character of the message. If the last block of
the message contains 80 data characters, the EM control character is sent in a block
by itself, following the last block of the message (see figures 10, 16, 18, 20, 22, and
24).

50.2.1 Structured format. Structured formatted tape messages contain a header
and end of transmission (EOT) character. A double tape mark is written on the tape
after the last message to indicate the end of data to be transmitted.

50.2.2 Nonstructured format. The nonstructured formatted magnetic tape contains
data with no header or trailer information. The messaqe header and EOT of
nonstructured formatted data are introduced from anotfier source. Additional
information may be introduced from a separate source. After header transmission,
the text is read from magnetic tape. The message text on magnetic tape is
terminated by a double tape mark. The nonstructured format allows data to be
transmitted from tapes that are void of communications headers and EOTS and
allows data to be written on the receiving tape in the same manner.
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50.2.3 Tape marks. A tape mark is used as a “data separator” for separating label
records from data records, separating individual files, or separating groups of
records within a particular file. Double tape marks are used as follows:

a.

b.

c.

On tapes containing one or more structured format messages, a double
tape mark indicates that no more messages are contained on the tape.
Double tape mark sequences are not permitted as text separators.

In nonstructured format, in which there is the text of only one message
on the tape, double tape marks shall indicate the end of message text.

The double tape mark sequence (a and b above) shall not be transmitted.
Single tape marks shall be transmitted by formatting the DC3 character in
a special six character block (see figure 12).

50.2.3.1 Record mark (DC3) block. This block shall consist of six characters: STX, BN,
DC3, EM, ETB and BP. DC3 shall have an even number of Ioaical 1 bits and shall be a
Mode VI data character. This block shall be transmitted w~en a single tape mark is
read within the message text (see figure 12).

50.2.4 Code translation

5024 1 Seven track tape (SEL character El. A seven-track tape message cons[sts of
seven bits per track, six bits of binary data, plus one parity bit (see table Xl). The
terminal, which is used in preparinq the seven-track maqnetic tape data for
transmission, converts the magnetic t~pe seven bits to the e;ght-bit Mode VI data
characters as shown in table Xl.

50.2.4.2 Nine track tape (SEL character Cl. Nine track tape text characters consist of
nine bits: eight bits of b inary data plus one parity bit. The terminal converts the
nine track tape text data into Mode VI block data characters as follows (see figure
15):

a. Convert the nine bits of text of the magnetic tape data into eight bits by
removing the parity bit.

b. Segment the magnetic tape message into groups of three text characters
(24 bits).

c. Conve~ the 24-bit groups into four six-bit groups.

d. Convert the six bits of each roup into the Mode VI data character in the
?)same manner as the six data its of seven-track tape are converted.

NOTE: If there are not three eight-bit characters on the last character
conversion for a record, 1 bit shall be inserted to fill the last six bit
character before adding the EM character (see figure 15).

50.2.5 Transmission sequences. Figures 16 through 25 illustrate the manner in which
different magnetic tape messages (records) are converted into blocks and
transmitted.
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50.2.5.1 Header. Data characters, as defined in section 4 of this standard, are used
to transm~eader. Select character B is used for seven-track tape and Select
character C is used for nine-track tape. if the last block of the record that contains
the header contains fewer than 80 characters, then an EM control character is
transmitted after the last character of the record (see figures 6 and 7). The EM is
followed by the framing characters ETB and BP. If the last block of the header record
contains 80 characters, then the EM control character is transmitted in a special short
block (see figures 10 and 18).

-I II-- A——----” A. --j ..t .111 ii-~
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Table Xl. Conversion from seven-track tape to Mode VI data (block) character.

Seven-Track Magnetic Tape Mode VI Block Character
● 4

BITS BITS
r 1

b7 b6 bs bd bs bz bl ae a7 aG as ad a3 az al

P o 0 0 0 c) o 0 1 0 0 0 0 0 0
P o 0 0 0 0 1 1 1 0 0 0 0 0 f
P o 0 0 0 1 0 1 1 0 0 0 0 1 0
P o 0 0 0 1 1 0 1 0 0 0 0 1 1I 7
P o 0 0 1 0 0 1 0 0 0 1 0 0
P o 0 0 1 0 1 : 1 0 0 0 1 0 1
P o 0 0 1 1 0 0 1 0 0 0 1 1 0
P o 0 0 1 1 1 1 1 0 0 0 1 1 1

1
P o 0 1 0 0 0 1 1 0 0 1 0 0 0
P o 0 1 0 0 1 0 1 0 0 1 0 0 1
P o 0 1 0 1 0 0 1 0 0 1 0 1 0
P o 0 1 0 1 1 1 1 0 0 1 0 1 ~
P o 0 1 1 0 0 0 1 0 0 1 1 0 0
P o 0 1 1 0 1 1 1 0 0 1 1 0 I
P o 0 1 1 1 0 1 1 0 0 1 1 1 0
P o 0 1 1 1 1 0 1 0 0 1 1 1 1

,
P o 1 0 0 0 0 1 1 0 1 0 0 0 0
P o 1 0 0 0 1 0 1 0 1 0 0 0 1
P o 1 0 0 1 0 0 1 0 1 0 0 1 0
P o 1 0 0 1 1 1 1 0 1 0 0 1 1

P o 1 0 1 0 0 1 0 1 0 1 0 0
P o 1 0 1 0 1 : 1 0 1 0 1 0 1
P o 1 0 1 1 0 1 1 0 1 0 1 1 0
P o 1 0 1 1 1 0 1 0 1 0 1 1 1

I !
P o 1 1 0 0 0 0 1 0 1 1 0 0 0
P o 1 1 0 0 1 1 1 0 1 1 0 0 1
P o 1 1 0 1 0 1 1 0 1 1 0 1 0
P o 1 1 0 1 1 0 1 0 1 1 0 1 1 “

(
P o 1 1 1 0 0 1 1 0 1 1 1 0 0
P o 1 1 1 0 1 0 1 0 1 1 1 0 1
P o 1 1 1 1 0 0 1 0 1 1 1 1 0
P o 1 1 1 1 1 1 1 0 1 1 1 1 1

● A
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Table Xl.Conversion from seven-track tape to Mode VI data (block) character - Continued.

Seven-Track Magnetic Tape Mode VI Block Character

81TS

“lb61bdbdb3
II BITS I
1 v i

bz bl aa a7 ae as ad aj az al
1

0 0 1 1 1 0 0 0 0 0
0 1 0 1 1 0 0 0 0 1
1 0 0 1 1 0 0 0 1 0
1 1 1 1 1 0 0 0 1 1

0 0 0 1 1 0 0 1 0 0
0 1 1 1 1 0 0 1 0 1
1 0 1 1 1 0 0 1 1 0
1 1 0 1 1 0 0 1 1 1 ,
0 0 0 1 1 0 1 0 0 0
0 1 1 1 1 0 1 0 0 1
1 0 1 1 1 0 1 0 1 0
1 1 0 1 1 0 1 0 1 1
0 0 1 1 1 0 1 1 0 0
0 1 0 1 1 0 1 1 0 1
1 0 0 1 1 0 1 1 1 0
1 1 1 1 1 0 1 1 1 1
0 0 0 1 1 1 0 0 ; :
0 1 1 1 1 1 0 0
1 0 1 1 1 1 0 0 1 0
1 1 0 1 1 1 0 0 ~ 1 I

o 0 1 1 1 1 0 1 0 0 I
o 1 0 1 1 1 0 1 0 1
1 0 0 1 1 1 0 1 1 :
1 1 1 1 1 1 0 1 1
0 0 1 1 1 1 1 0 0 0
0 1 0 1 1 1 1 Q : 1
1 0 0 1 1 1 1 0 0
1 1 1 1 1 1 1 0 1 1
0 0 0 1 1 1 1 1 0 0
0 1 1 1 1 1 1 1 0 1
1 0 1 1 1 1 1 1 1 0
1 1 0 1 1 1 1 1 1 1

NOTE : b7 of seven-track tape is the magnetic tape character parity bit.

a7 of the Mode VI character is always a logical 1 bit.
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Custodians:

Army - SC
Navy - EC
Air Force -90
DCA -DC
hJSA - NS
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CONCLUDING MATERIAL

Review Activities:

Army - CR, AC
Navy - MC, TD, OM
Air Force -02, 17
hJSA
DCA
DODECAC

User Activities:

Army - CR
Navy - NC
Air Force -13
DCA
NSA

Civilian Agency Coordinating Activities:

NCS - TS

Preparing Activity:

JTC3A - JT
(Projects TCTS - 1160)
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