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MIL-STD-188-116-4

FOREWORD

1. This xnilitary standard is approved and mandatory for use
by all Departments and Age ties of the Department of Defense

Yin accordance with OAsD (c I) Memo: 16 Aw Igest (see
Appendix A) .

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

Director
Joint Tactical Command, Control and Communications

Agency
ATTN : C3A-lASO

0ASDC31, ASC
Washington, DC 20301-3160

by using 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 through revisions (MIL-
STD-188A, MIL-STD-188B) into a document applicable to
tactical communications only (MIL-STD-188C).

4. The Defense Communications Agency (DCA) published DCA
Circulars (DCAC) 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 TRI-TAC
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 being
published in a MIL-STD-188 series of documents. The MIL-
STD-188 series is subdivided into a MIL-STD-188-1OO series
covering common standards for tactical and long haul
communications, a MIL-STD-188-200 series covering standards
for tactical communications only, and a MIL-STD-188-300
series covering standards for long haul communications only.
Emphasis is being placed on developing common standards for
tactical and long haul communications published in the MIL-
STD-188-1OO series.

.

,
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FOREWARD

6. This document is the result of JCS action requiring that
the technical characteristics of channel control procedures
previously contained in various specifications and DCAC be
updated and published in the MIL-STD-188 series of
standards. This document contains the technical
requirements for Mode VI. The entire MIL-STD-188-116 series
is as follows:

MIL-STD-188-116-1: Mode I
:: MIL-STD-188-116-2: Mode II
c. MIL-STD-188-116-3 : Mode V
d. MIL-STD-188-116-4 : Mode VI
e. MIL-STD-188-116-5: Mode VII

7. The MIL-STD-188-116 series will not normally contain
message standards and related information. They are,
however, presented here only to the extent necessary for
clarity of a channel control procedure.

8. Mode VI was previously described in JTCO documents.

9. This document supersedes paragraphs 3.2.4.2 and all
subparagraphs and Appendix I of the Joint Tactical
Communications Office specification TT-A3-9013-0048B.

iii/iv
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1. SCOPE

1.1 pur~ose. The purpose of this document is to ensure
interoperability, and to promote commonality of
communications equipment and subsystems using Mode VI
channel control 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 necessary 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 particular
hardware or software design or implementation. Message
formats are not included in this document.

1.3 ADD lication. This document is applicable to the design
and development of new equipment, assemblages, and systems.
Existing systems that are undergoing major modification or
rehabilitation 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 desian objectives (DOs~. 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) . Non-mandatory system
standards and DOS are identified as optional by the word
“should” in connection with the parameter value or
requirement under consideration. For a definition of the
terms “system standardstt and ~idesign objectivesB1 see FED-
STD-1037. Information paragraphs, shown as notes, have been
included to better define certain methods currently in use.
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1.5 Tailoring. As a minimum, only those features or
functions specified herein, necessary to ensure
interoperability among systems, shall be implemented in an
equipment item. While every effort has been made to include
all of the features necessary for protocol implementation,
certain aspects are dependent upon 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 following standards form a part of
this document to the extent specified herein. 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

FED-STD-1037 Glossary of
Telecommunication Terms

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 ~recedence. In the event of a conflict
between this document and the references cited herein, the
text of this document takes precedence. Nothing in this
standard, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

2.3 Source of documents . Copies of the referenced federal
standards are available from the Department of Defense
Single Stock Point, 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.

3/4
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3. DEFINITIONS

3.1 Defin ition of terms . Definition of terms used in this
document shall be as specified in FED-STD-1037. Those
definitions of terms unigue to information and record
traffic exchange and not defined in FED-STD-1037 are
provided below.

3.1.1 Dit error ratio (Bw . 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 sets, 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 1 bits maps directly into the eight bit American
Standard Code for Information 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
1’s (an all logical O octet is considered to have an even
number of logical 1’s) .

3.1.3 pata rate. The rate, in bits per second, at which
Mode VI octets are transferred between terminals
(transmitter and receiver).

3.1.4 &ooP rate. The rate at which bits are exchanged
between terminal devices and transmission/crypto equipment.

3.1.5 Mode Z. Mode I is an automatic repeat-request (ARQ)
channel coordination procedure which provides for
synchronous, simultaneous, independent, duplex data
transfer. It is designed to be used over terrestrial links.
Messages are structured into blocks. Blocks are transmitted
to the receiver which acknowledges error free blocks.
Blocks with errors are negatively acknowledged. All blocks
which are negatively acknowledged are retransmitted. A
block of data cannot be transmitted until the previous block
has been positively acknowledged.

3.1.6 Node Il. Mode II is a channel coordination procedure
which provides for asynchronous, simultaneous, independent~
duplex data transfer. No acknowledgement procedure is
implemented.

5
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3.1.7 plode V. Mode V is a channel coordination procedure
which 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 are retransmitted.

3.1.8 Node W. Mode VI is an ARQ channel coordination
procedure which provides for synchronous, simultaneous,
independent, duplex data transfer. It is designed to be
used over terrestrial and satellite links. Messages are
structured into blocks. Each block has a unique number
associated with it. Error free blocks are positively
acknowledged. Blocks containing errors are negatively
acknowledged. All acknowledgements, positive and negative,
have the unique block number associated with them. The
blocks of a message are organized into block groups. Al1
blocks in a block group are transmitted whether or not the
preceding blocks have been positively acknowledged. All
blocks in a block group must be positively acknowledged
before transmission of the next block group is initiated.

3.1.9 Mode VII. Mode VII is an ARQ channel coordination
procedure which provides for synchronous, 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. Mode VII is a subset of the Advanced Data
Communications Control Procedure (ADCCP).

.

3.2 Abbreviations and acronvms. Abbreviations and acronyms
used in this document are as defined in FED-STD-1037. Those
abbreviations and acron~s unique to this document and not
defined in FED-STD-1037 are provided in Appendix B.

‘J
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4. GENERAL REQUIREMENTS

4.1 ~ode VI. The Mode VI channel coordination procedure
provides for synchronous, simultaneous, Independent, duplex
data transfer. It 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 pu~lex o~erat ion. This shall be achieved by
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 Characters. Mode VI operation shall use three generic
character types: data, control, and framing. These
characters are identified in the bit stream by their
sequence and position relative to other characters.
Characters to be used shall consist of the following generic
types:

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

4.3.2 Control characters. There are also 128 characters
available for use as control characters, and table II
identifies those presently defined for use. Control
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 block 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
c. Start of text (STX)
d. Block number [BN)
e. End of transmission block (ETB)
f. End of text (ETX)
9“ Block parity (BP)

7
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4.4 ~. Message integrity is accomplished by
positive acknowledgement of error-free received messages.
Messages are structured, by the transmitter, into blocks of
up to 80 data characters; normal block size is 80 data
characters. These blocks are transmitted to the receiver
which must positively acknowledge error-free receipt of each
block. Blocks with errors are negatively acknowledged 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.

4.5 Path delav acc ~odatlon
.

0 Accommodation is achieved by
requiring that a message bloc~ be acknowledged within a time
period that is greater than a satellite link round trip
delay. The message blocks are organized into 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 ~. 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 Mode VI character set consists of 256
eight bit 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 munber 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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TABLE I. American standard code for
information Interchange (ASCII)
and Mode VI data characters.

o 0 0 0 0 NUL DLE SP o ● P * P (
o 0 10 1 1 $OH DCl ! 1 A (2 o q

o 0 1 0 2 STX DC2 “ 2 B R b r

o 0 1 1 3 ETX DC3 # 3 c s c s

o 1 0 0 4 EOT DC4 s 4 D T d t

o 1 0 1 5 ENQ NAK % 5 E u e u

o 1 1 0 6 ACK SYN & 6 F v f v

o 1 1 1 7 BEL ETB ( AhOS ; 7 G w 9 w

10 0 0 8 Bs CAN ( a H x h x

1 0 0 1 9 HT EM ) 9 I Y i Y

1 0 1 0 10 LF SUB * : J z ) z

1 0 1 1 11 VT ESC + ; K [ k {

1 1 0 0 12 FF FS < L \ I :

1 1 0 1 13 CR Gs : ● M 1 m )

1 1 1 0 14 so RS . > N A
*n

Ill 1 1 15 SI us / ? o — o DEL

Note: Bit position a8 (not shown), shall be generated, such that,
the character shall have an odd number of logical 1 bits.

.—

9
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l’filiLE 1!. Mode VI data, control, and framing 8 blt envirc)v:,unt Character set..—

~ Q Q Q ~ Q Q 0 Q 1 1 1 1 1 1 1 1

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

a5~ 0 1 0 1 0 i 0 I 0 1 0 1 0 1 0 1

0 , , , , , , , , , ,~ ,, ,* ,3 ,, ,5

—..
0000 0 ::.., F)QF●

96F p ~~ --; 32F g 64F ? ‘ ll?F—--
0001 1 65F* Q a 113F SONF Ocl ! 49F A 81F 97F q

0010 2 STX RMF 34F 2 66F* R b 114F STUF 0C2 “ 50 B nz~ 98F r
0011 3 [lxF Oc3 ? 51F c 8gF”99F s ETI ~3c 35F 3 67F” s c 115:

0100 4 m: 36F 4 6flF* T d 116F
:,,.:,:.:;...;,.

...... . . :...,...... .. ~t $..... .............. 52F o 84F 1@F t

0101 5 ..;’::;; NRI( % 53f [ 85F lolF u FNQ Nhq 3?F 5 69F* u Q ]lTF

0110 6 flCKc sw & Suf F 86F 1f72F v ACK $Vq [ 38F 6 ?O# v f Ilnr
0111 1 EEL ETBF 39F ? ?lF* u g 119F WC En (~~) 55F 6 87F 103F w

1000 8 86F ]NF 1

1001 9 89F lo5~ y Ml E~ 41~ 9 73F v f l?lF
1010 !?OF106F ?. LF McC 42~ : 74F4 z j 122F

1o11 11

1100 12

1101 13 CR GSc 45F = 77P* 1 m 1?5F 93F I09r )

1110 14 so U6Tc 46F , 78F / n 94F llof %

1111 15

MOTES :

Izzl
● not uspd at thfs tfma. ovatlsblo for future u!?.

SubScr!PtC ● ContnlChmctw
Sub5crtDtF ● Fra*CharActw

● OPnOW$dualfunction cod?, !,?., RN or Stl Cod@.
All EiNs are OISO Control Codas UIWn ●ssociated w!th ACK or NAI(
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FIGURE i. Mode VI - normal block - 1st block of messwe.
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FIGURE 2. Mode VI - normal block - one block message.
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FIGURE 3. Mode VI - normal block - text block.

FIGURE 4. Mode VI - normal block - last block of message - test block.
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5. DETAILED REQUIREMENTS

L.

{

5.1 Node VI ~rotocol . 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, and channel
synchronization, with provision to compensate for long haul
path delay.

5.2 Mode VI mes saqe block and messaae block aroum.
Messages transmitted using the Mode VI protocol shall be
divided into message blocks and message block 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 end of medium control
character (EM) as noted in 5.6.

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

5.3.1 No rmal messaqe blocks. Normal blocks shall contain
80 data characters and four framing characters (see figures
1, 2, 3, and 4).

5.3.2 Short messaa e blocks. Short message blocks shall
consist of from O to 79 data characters (see figures 5
through 12) and four framing characters and an 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. All Mode VI systems shall
be capable of accepting any length short block.

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

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

b. Other data codes and binary bit streams.

.—
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5.4.1 &scII. The protocol shall support the synchronous
ASCII character set (see table I) with odd parity for data.
This ASCII set correlates to the Mode VI data character set
(see table II).

5.4.2 9ther data codes and binan blt stream~
.

Other data
codes such as Binary Coded Decimal (BCD), Exte~ded Binary
Coded Decimal Interchange Code (EBCDIC), FIELDATA, etc., and
binary bit streams such as PIXEL codes in digital facsimile
shall be supported as seven bit segments with an eighth bit
added to produce an odd number of logical 1 bits. Where a
segment does not contain seven bits, the remainder of the
segment shall be coded as logical 1 bits (see appendix C).

5*5 Framinu characters. All framing characters with the
exception of block parity (BP), shall have an even number of
1 bits (see tables 11 and III). The even number of 1 bits
per character (and their position) shall distinguish framing
characters from data characters (see tables I and II) . The
following subparagraphs 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 s le t {SJ?L)character. The SEL character shall be
the seco;d ;raming character of the first block of a
message. Allowable SEL characters are identified in tables
III 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 B] ock number {BN] . A BN shall be the second framing
character of all blocks, after the SOH block. The numbering
sequence shall be as shown 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.

14
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{,
5.5.5 End of transmissiOnWCk (Em ETB shall be the
third framing character of all blocks &xcept 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.

50506 ~. ETX shall be the third framing
character of the last block of a message. ETX shall be the
83rd character position of the last normal block of a
message or following the EM if a short block (see figures 21
4, 5, 7, and 9). ETX shall be followed by BP.

5*5.7 PIock Daritv (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 starting 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 generated summation are not equal, a negative
acknowledgment (NAK) sequence shall be sent.

15
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mAaAcrEns COUNTED W ●- PARITv
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7 0 0 1 1 9 9 1 0 1 1 1 1 1 0 0 0‘ T
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INFORMATION 6 0 0 0 0 1 1 * o 0 0 0 0 0 1 1 1
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t
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1
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Notes:
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L- ~ARTc)FTE~

ENOOF TEKT

BIT -ITION ●LOCK PARITV 3

“IF REOUIRED

Even nmber of IOOICB1 1 bits per octrt(ch~rac~r).
Odd nmber Of ~ogiml ] bits per Octit(charscter).

Even nuntier of logical 1 bits per mu.

Parity checkinq code rules for Mode VI message blocks.
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FIGUR[ 6, Mode VI - short block - 1st block of message.

CHARACTERS COWTID
) 111 BLOCK PMfT! 1

s
[ *
L “0’9DATAcw”TfR

[
1
1

FIGUSE 7. !lode VI - short block - one block message.

I CHARACTERS IXWHTED

r——————“ ‘L”’‘AR’”,
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7 . * O TO 79 DATA CMARMTERS * f
I “ M

z

FIGURE 8. Mode VI - short block - text block.

E
1
B

B
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B
P

FIGURE 9. \40de VI - short block - last block of messaqe - text block.
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FIGURE 10. Example of EM block.

J
111
000
100
011
01]
000
110
10]

FIGURE 11. Example of MC block beginninq/end of binary text.

m

FIGURE 12

1 1“

,,;;:+/ \b::B
~3~ ~[rn

. Example of DC3 block - end of record.

18

Downloaded from http://www.everyspec.com



(

H1l-STD-MB-116-4

TABLE 111. Mode V]. 8 bit control and fram{ng codes.

32 48 64 80’ 96 112

0 0 0 1 1

0 0 1 0 2 STX R14 34 50 66* 82 98 114

0 0 1 1 3 ETX DC 3 35m 51 67+ 83 99 115
0 1 0 0 d ~;~fi~~~~:~{~ 36 52.................. 68s I 84 100 116
0 1 0 1 ~ fi;:;fi.1 NAK 37 53 69’ 85 101 11 7
0 1 1 0 6 ACK sYt’J 38 54 70’ 86 102 118

0 1 1 1 7 INV ETB 39 55 71* 87 103 119
1 0 0 0 8 CAK CAN 40 56 72” 88 104 120

‘1 ‘~ o ~ 9 [.
57 73 89 105

1 0 1 0 10 ~:;;:: 5Pl 74● 90 106 1??

1 0 1 1 11 75* 9] 107 123

60 76 g? 108 124

1 1 0 1 13 .............:,,.,.,.,.,,,;............... .<.:.:.:.:,.,,.,.......... 77* 93 )09 125
.............................

1 1 1 0 14
.,..........................

) 1 1 1 15
.............. .. .
:.:,:.:.:.:......,........

NOTES :
m’ not used at this time, available for future use.

Bit position a8 (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 Bhs are also Control codes when associated with ACK or NAK

65 also used for SEL character A
66 also used for SEL character B
67 also used for SEL character C
68 also used for SEL character D
69 also used for SEL character E
70 also used for SEL character F
71 also used for SEL character G
72 also used for SEL character H
74 also used for SEL character J
75 also used for SEL character K
77 also used for SEL character M
80 also used for SEL character P
83 also used for SEL character S
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TABLE IV. Mode VI select frcmlng characters. -

select
Chtracter

A o 1 0 0 0
,

8 0 1 0 0 0

c 1 1 0 0 0

D o 1 0 0 0
I

E I 1 0 0 0

F 1 1 0 0 0

G o 1 0 0 0

H o 1 0 0 1
L
J 1 1 0 0 1

K o 1 0 0 1

m o 1 0 0 1

P o 1 0 1 0

s o 1 0 1 0

a3‘a2

o 0

0 1

0 1

1 0

1 0

1 1

1 1

0 0

0 1

0 1

1 0

0 0

0 1

-1‘1 Identfffchtton
m

I i
1 I ITA#2. I
o Identlfles the source tr~nmlsslon

tipe ●s befng 7 track tape.

1 I Identlfles the sourcetranmfssion
tape as betng 9tr8ck tape. I

o I C@rd fomat I
1 Reserved for future use. I
o Sw{tch card flashor h~gher

precedencemessage identlficJtion.
Activate operator slam.

1 Reserved for future use.

O I Mode VI data code. 1
0 I Reserved for future use, I
1 I Reserved for future use.

1 I Reserved for future use. I
D I Reserved for future use.

1 I Mode VI data code. Switch flash or I
higher precedence messages identi- !

fication. Activate operator alarm. I
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506 ~. The Mode VI protocol shall
implement special short blocks to support other data codes
and binary bit streams.

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

5.6.2 ~0 This special Shof iblock
shall consist of six characters: STX, BN, 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 11).

5.6.3 ~. (see figure 12 and appendix
c) .

5.7 )4essa9e block uroum. Message block groups shall
consist of 16, 32, 64, or 96 blocks. A block group
containing an ETX block shall end with that block.

‘L
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5.8 Pessaae trans~on contrQ
.,

● 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
receiver shall recognize the sequence when two contiguous
control characters are detected, except for positive or
negative acknowledgment sequences which 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 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
BP) is received, the receiver shall respond with an 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 ACX and
NAK sequence.

5.8.1.1 positive acknowledam ent (ACK). ACK 32 through ACK
127 sequence shall be sent by the receiver to signal the
transmitter that the 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 32 32 through 127 127 (see tables II, III and V) .

5.8.1.2 Heqative acknowledam ent (NAK}. NAX 32 through NAX
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 BN is characters 32 32
through 127 127 (see tables II, III, and V).

.-
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TABLE V. Example ofPlode VI acknowled~ nt sequences.

CHARACTER BIT POSITION, .

S[QUEMCES 87654321 87654321 87654321 87654321

ACK ACK 32 32

ACK 32 Oonnollo 00000110 10100000 10100000

NAK ?4AK 32 32

NAK 32 10010101 10010101 IOlooooc ]oloonno

32 bits (4 contlquous characters)

23
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5.8.1.3 Wait before t~a
. (WB~ . WBT sequence shall

consist of twenty contiguous WBT characters. A WBT sequence
shall be sent by the receiving device under the 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 File Separator (FS) or CAN control
~e~ence, if a reply cannot be sent within one
second.

5.8.1.3.1 ~estar~. 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. WBT
sequence shall be transmitted at one block time or one
second inte~als.

5.8.1.4 rile se~arator [FS). Twenty contiguous FS
characters shall be sent by a transmitter to signify receipt
of positive acknowledgment of all line 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 intervals until a response is
received or a ten second time-out condition is indicated.

5.8.1.5 Vertical tabulation (VT). Twenty contiguous VT
control characters shall be sent by the receiver in response
to FS. Receipt of VT characters shall inform the
transmitter transmitting the FS that the block group has
been acknowledged. A VT sequence sent in response to the
last group of a message shall 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 Grou~ separator (GS). Twenty contiguous GS
characters shall be sent by a receiver to signify that it is
ready to receive another group of message blocks. GS shall
also be sent to continue receiving message blocks after the
receiver has transmitted WBT.

24
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5.8.1.7 J@>‘ect messaue (RM). Twenty contiguous RM control
characters shall be sent by the receiver in response to a
properly framed block or an FS sequence to inform the
transmitter that there is a detected uncorrec~able
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
message to be canceled. The RM sequence shall be
retransmitted upon receipt of each FS sequence and 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 CAN sequence.

b. For equipment failure.

c. Upon return from self t?st.

5.8.1.8 Cancel (CAN) Twenty contiguous CAN characters
shall be sent by a tr~nsmitter 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 respond to CAN

i- 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
initialization.

b. For equipment failure.

c. Upon return from self test (see table VII).

d. In response to a received RM sequence.

5.8.1.9 Ganf=el achowled~ ent [CAK~. Twenty contiguous CAK
control characters shall be sent by the receiving device in
response to a CAN to acknowledge the receipt of the CAN. A
CAN shall be accepted and acknowledged within and between
messages. A between message CAK shall indicate receipt of
the CAN and shall not cause cancellation of the previous
message. A within message CAK seguence shall inform the
transmitter sending the CAN that the message being received
has been discarded and that it may initiate a new message
transmission.
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TABLE V1. Mode VI - reject and cancel message procedures.

STATE Recelvcr(RCVR) ?ransmttter(WTR)

SYN No data to send.

IDLE
!leuclrcuft ●stablished by XKIR,

srN
>

Transmit XMTR begfns transfer of message
MSG Block blocks.

am Since CKT has not been tstabllshed*
CIRCUIT

RCVR rejects fncoming message snd

ESTASLISMENT
fomes XI(TRto send CAN sequence.

(REJECTMUSAGE )
CAN XMTR detects RN and cancels PIS$.

CAK RCVR detects CAM, discards KG
*

belno received and sends CAK.
XNTR and RCVR sends SYN to

SYN wlntaln synchronlzatjon.o

Transmit XMTR be {ns transfer of msg blocks
MSG blocks Ygroup(s .

SYN/NAK-t/ACK-# RCVR sends response to each
received message block as blocks
are received.

v Transmit XMTR sends last block of group.
& .MSG blocks
L
a= MESSAGE
+ CANCELLATION SYN/NAK-f/ACK-# RCVR sends response to each

y
received RS6 block.

CAN XMTR detects uncorrectable error
In MSG or response received and
cancels MSG.

CAK RCVR detects CAN, dtscards MSG
being r?ceived and sends CAK.

>YN XMTR and RCVR sends SYN to
SYN winta$n synchronization.

>

Transmit XMTR begins transfer of MSG
MSG Blocks block 9roup(s).

SYN/NAK-#/ACK-# RCVR sends response to ●ach MSG
b block ● s blocks are received.

Transmit XMTR sends last block of group.
MSG Blocks

REJECT
MESSAGE RM RCVR detects uncorrectable ●rror

* In message and sends RM sequence.

CAN XMTR detects RM andcancels MSG.

CAK RCVR detects CAN, discards MSG
be{ngwceived and sends CAK.

IDLE
JYN XHTR S RCVR send SYN to maintain

SYN synchron!z~tlon.
A
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TABLE VII.

MIL-STD-1B8-116-4

fto~al Mode VI operations.

SYN

t--

SYM

------1
Transmit
rnsg Blocks

SYN
c

4
Transm4t
Hsg Blocks

SYN/NAK-f/ACK-#
o

SYN

SYN/NAK-#/ACK-f
-

Retransmit
Msg Blocks

SYN/NAK-t/ACK-t
c

SYN
SYN

e

Fs
SYN

o

S YN
VT

*
-

SYN
SYN

a SYN

6S -

SYN
SYN

Descrlpt!on

dhta to send.
TR and RCVR sendSYN
u clrcutt ●stablished by XMTR.

7A sends CAN sequence.

VR detects CAN bnd sends
LK, RCVR clears ●ny
~c~plete ●sgSS

~ received CAK and
mtlnues sendfng SYN
haracter.

:VR S XMTR sre in SYN sync.
;VR S XMTR are in traffic
Late.

MTR begins transfer of
essage block grouP(S).

CVR sends resPonst to each
●celved message block as
locks are received. x~R sends
ast block of group.

,MTR checks all resPonses for
,rtnsmttted messages block group.

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

[Ml% has recefved ACKS for all
>locks tn the 9~uP”

IUTR transmfts 20 FSS.

RCYR trbnsmtts 20 VT characters
to acknowledge FS. RCVR sends SYN
if 6S cannot be sent Imedittely,

XMTR prepares to send next block
group UPI receiPt of VTQ

RCVR sends 20 6S to indicate
abillty to continue reCeiVin!I.

X14TR continues traff~c state
or reaches ●nd of aessage.
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5.8.1.10 Zn valid (INVI seouenc~ . .e INV sequence shall be
transmitted as twenty contiguous characters. The INV
sequence shall be transmitted whenever an unexpected ACK,
NAK, VT, or CAK sequence is received.

5.8.1.11 le llne,
.

svnchronfiatlon
.

[SYNL. 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 .

5.9 Traffic state. Tables VI and VII illustrate the normal
Mode VI circuit establishment and transfer of data.

5.9.1 Transmitter. The transmitter shall transmit no more
than the number of blocks specified by 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 block received.

—
5.9.3 Messaue block retransmission.

5.9.3*1 WA K blocks. Retransmission of NAK blocks shall be
accomplished at the next available block time.

5.9.3.2 Unacknowl edqed blocks. Upon completion of the
transmission of all message blocks in a block group, the
transmitter shall retransmit all message blocks for which no
acknowledgments have been received. After all
unacknowledged blocks have been retransmitted, the process
shall be repeated after a one second interval for all the
then remaining unacknowledged blocks.

5.9.4 Jlece iDt of a dup Iicate block. If a block is received
which has been previously acknowledged, the receiver shall
assume that the ACK sequence was not received by the
transmitter. This block shall be acknowledged by the
receiver. The duplicate block shall 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.
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5.9.6 P1ock framincferrors. Errors in framing characters
or in their expected position shall cause the receiver to
ignore the block (see table VIII). Once a frame error has
been detected, the receiver shall discard present block
accumulation and begin next message block accumulation.

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

5.10 Mode VI traf fit-state. Figures 13 and 14 and tables
VI and VII show the functions required to transmit and
receive a Mode VI message. 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 slams generated for abnormal conditions are depicted
and processed, as shown on the traffic state in figures 13
and 14.

5.11
.

Character and blt transmission. Transmission of Mode
VI characters (tables 1, II, and III) shall be in accordance
with FIPS PUB 17-1, that is, least significant bit first to
most significant bit (see tables I, II, and 111) al through
a8 in ascending (consecutive) order.

5.12 Mode VI timina and timeouts. Table IX specifies the
minimum Mode VI requirement for timing and timeout
conditions and actions to be taken for proper operation.
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TABLE VIII, Node VI block framing errors.

1

Frwne Ctier8cters (FC) 1.

STX or SOH SELor 32 thru N ETB or ETXCase #

First
msg
group

1 Not SOH SE L WA

2 SOH
Not ST-X

Not SEL NIA

3 33-N WA

4 STX Not 33- N NIA

N/A~ther than
fl rst rmg
aroup

5 Not STX 32-N

6 STX Not 32- N N(A

N/AAny msg
~roup

7 Not first character

In block

N/A

8 NIA Notsecond
characterln block

N/A

Not ETXor ETB

x
9 N/A N/A

ETX but block #Is
not equal to prev[-

ouslyrec’d ETX
block

ETBbutblock# IS
greaterthanor
equal toprevlously
rec”d ETX block

Not 83rd character
andno EMln block

Not4ththru 83rd
character and EM
just beforeFC3

WA NIA

11 N/A N/A

12 N/A

13 N/A N/A

N/A Not applicable (I.e. Framing Charatier Correct for this Dos~tlon)
N: 47 for Group Size = 16 blocks; 63 for Group 5ize= 32; 95 for Group Size = 64,

127 for Group Size =96

.—
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FIGURE f4. Mode VI message reception.
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TABLE IX. Mode VI timing and timeouts.

FUNCTION CAUSE ACTION

NBT UBT received. Send only SYN.

No liBT received for 10 sec. Restart data transmiss~on.

5 min of NBT reception. Alarm.

MB? UBT transmission. Send UBT sequence
every second.

For 1 sec no data or CC can be Send UBT sequence.
processed.
Ready to received data. Send 65 sequence.

FS FS transmission.
I

ACKS received for all blocks. Send FS sequence.

1 sec no VT or WBT. Send FS sequence.
b

10 sec no VT or UBT. Alarm and send FS sequence.

FS FS received. Send VT sequence.

For 1 sec unable to send VT. Send UBT. Send WIT every
second until VT is sent.

VT VT transmission.k
For 1 sec unable to send GS. Send UBT sequence.

VT VT received.
10 sec of VT. Alann.L
10 sec of no vT. Restart data t~ans~lss~on.

A

w

.

I
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TABLE 1X. Mode VI timing and timeouts - Continued.

FUNCTION

BLOCKS

RN

GS

.. . . . . --- .—

CAUSE ACTION

1 sec after transmission of
I

Transmit all blocks not
all blocks. ACK’d.

All ACK2 blocks transmitted at I Alarm.
least 8 times and all blocks
not ACK’d.

RI! transmitted I

5 sec. Send RN, accept only MBT
or CAN.

10 sec. Send RM and Alarm.
1

I
RM received. Send CAN.

CAN transmitted

5 sec. Send CAN.

10 sec. Send CAN and Alarm.

I
CAN received. Send CAK.

CAR received unable to Send UBT. Send UBJ every
send CAK in one sec. second until CAK is sent.

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

Transmission of ~S sequence

eliminates UBT sequence.

GS received. Transmitter continues
sending data.
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6. INFORMATION FOR GUIDANCE ONLY

‘r

(This section contains information of a general or
explanatory nature which is helpful, but not mandatory.)

6.1 ,Mode VI throuuhmt calculations. The following is the
equation to be used to calculate the best theoretical
throughput time to transmit a Mode V1 message and the
assumptions used to generate the equation:

a. No errors are generated or detected.
b. All blocks of a message except for last block have

an equal number of bits.
c* All responses are given in ten character times.
d. There are six SYN characters between each block.

T=
[(
(G - 1) 2RT + .J~+ 608

R ‘)(
+ 2RT + ‘BL + 6°

R
8’)1

SEC

T=
G=

B=

BL =
RT =
F!=

608 =

time to transmit a Mode VI message in seconds
number of block groups required to transmit the
message
number of bits in a block group except for last
block group
number of bits in last block 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 + 12ch to process F’S~ 20
VTch + 20 GSch) x 8 bits/character.

6“2 ~ The following subparagraphs are examples of
the time to transmit a 6900 character message for each of
the different block groups for RT equaling O see, 0.5 see,
and 1 sec.
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6.2.1 96 li)l~ The following is the ●quation used
to calcualatc transmissiontime for 96 block aroup ●nd ●

tabulation of data rate vs. time to transmit-t-ho-message:

where B = O

BL _ [86 block/qroup (90th/block x 8 bits/ch) + 1
block/group (25th/block x 8 bits/ch)] bit/group

BL _ [86(720) + (200)] bite/group - [62120] bitm/group

H
T E (G-1) 2RT + B :

‘O+ (
+2RT+

; ’091SEC

H
.,

608)(
.

T= (l-1) 2RT+ 9 : + 2RT + 20 +
R 60$

SEC

T= [(0’(2RT++)’(’RT+‘62R722’ISEC
T. 1! 1RT + =#= SEC

I Data Rate I ?40de VI Transmission Ti!ne in Seconds I

I (bps)
I I I 1-
! RT = 1 Sec I RT = 0.5 ~ec I RT = O secI

, 16000 5.9.3 4.93 3.93
9600 8.54 7.54 6.54
8000 9.85 8.85 7.85
4800 15.07 14.07 13.07
4000 1 17.69 16.69 15 69
2400 28.14 27.14 26:14
2000 ! 33.37 32.37 31.37
1200 ( 54.28 53.28 52.28

1

.
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6.2.2 54 ~ Th@ following is th~ ●quation used
to calculate the transmission time of the Mods VI ●essage
using a block group size of 64 blocks ●nd a tabulation of
data rate vs. the to transmit the message;

Where B = 64 blocks/group (90ch\block x 0 bit~/ch) = 46080
b!ts/group

and
BL = 22 blo&6/qroup (90 ch/block x 8 bits/ch) + 1

block/group (25 ch/block x 8 bits/oh) = 16040
bits/group

[(
T- (G-l) 2RT+B+R

600) (
+ 2RT + L +

R 608’)1SEC

~.
[(
(2 -1) 2RT + 6080 +

608) (
+ 2RT + +

608’)1
SEC

R R
L \

[( )( )\T. IX2RT+W+2RT+ ‘EC
q

a
~. I I2RT+*+2RT+& SEC

1 a
* i

Data Rate ?!ode W Transmission Time in Seconds
(bps)

I I
RT c ~ =ec RT = 0.5 sec RT = O Sec

I I
16000 7.96 5.96 I 3.96
9600 10.60 8.60 6.60
8000 11.92 9.92 i 7.92
4800 17.20 15.20 33--

4000 19.84
1 ----

2400 30.39---- ----

39
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6.2.3 ~)c -. Th@ fo~lowing is the .quat\on umd
to ealculat- the tmnmimsion timo of ttm ModQ VI ●essage
using a block group size of 32 blocks ●nd ● tabulation of
data rate vs. time to transmit the ●es~age:

Where El - 32 block8/group (90 ch/block x 8 bits/ch) -
23040 bit-/group

and
BL = 22 blocks/group (90 ch/block x 8 bits/ch) +

1 bloo~group (25 ch/’blockX 8 bits/ch) -
16040 bit8/group

‘- [(’”‘) fRT+*’fRT+m:’O°‘EC)1

[ ( ‘3040T = (3 -1) 2RT
+

’08) ( 4’040 ‘O’)
+ 2RT +

1SEC
R R

.

[(
T=2 )1 [ 12RT~ + 2RTW SEC = 4RT~2RT+& SEC

.
T. L 1

6RT~ SEC

Data Tmte Mode VI Transmission Time In Seconds
(bps)

4

RT = 1 sec ! RT = om5 sec ! RT = o sec
.7

16000 10.00 7.00 4.00
9600 12 .67 9.67 ! 6.67 4
Roan 14,00 I 11.00 8.00
48 00 19.33 16.33 1 13.33

4000 21.99 1 18.99 15.99
2400 32.65 29.65 26 . 65
2000 37.98 I 34.98 31.96
1200 59.29 56.29 53.29

b
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692.4 ~a The following is the .quatlon used
to calculate the trmcmission time of the ?hdo VI message
using a block group size of 16 blocke ●nd ● tabulation of
data rate vs. time to transit the ●eusagc;

Where BL - 6 bloclcs/group (90th/block 8 bit8/ch + 1
block/group (25 ch/block x 8b/ch) c 5520
bit6/group

and
B a [16 blo&m/group ($0 ch/block x 8 bits/Ch)] -

11520 bit8/group

T E [(G ‘1) (’RT + B ~ ‘oQ)(
+ 2RT + J~L + 60’)1)R SEC

L

[(T = (6-1) 2R7’+ w20 + &i)+& +x] SEC

r
( ~ (T+*] -=p-fw +‘+-q...T = ,(5) 2RT+’y +

1.
I

J
.

T’. L12RT + y SEC

Data Rate Mode VI Transmission Time In Seconds
\bps)

RT = 3 sec RT = o.5 ~ec RT = O sec

[ 16000 16.18 10.18 4.18 1
9600 18.96 12.96 6.96 *
8000 20.35 1 14.35 8 35 4
4s00 25.91 19.91 13:91
4090 28.70 m m. a . 70
2400 39.82 33.82 27:82 1

39
I

b 2000 44.39 38.39 32
1200 66.64 60.64 54:64

.—
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6“3 ~. The following key words and phrases
apply to MIL-STD-188-116-4:

Automatic repeat-request
Block parity
Channel control procedures
Eight bit code
Eight bit environment character set
Error detection
Information exchange
Line block
Message block
Message block groups
Message protocol
Mode VI
Protocol

42
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APPENDIX A

MEMORANDUM FROM ‘THEUNDER SECRETARY
OF DEFENSE FOR RESEARCH AND ENG~NEERING

16 AUGUST 1983
SUBJECT : MANDATORY USE OF MILITARY TELECOMMUNICATIONS

STANDARDS
IN THE MIL-STD-188 SERIES

This appendix contains information related to MIL-STD-188-
116-4. Appendix A is a mandatory part of this standard.
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THE UNDER SECRETARY OF OEFENSE
WASMINGTON, o%. 29s1

16AUG 1963

?@40RANDUH FOR ASSISTANT SECRtTARI O? THt ARMS (IIISTALLATIO?U, WISTICS t
FINANCIAL ?UNAGl?fENT)

ASSISTANT StCR~ART 0? THE MAW (WIIPDOILDINO& LWIS71CS)
ASS%STA#T$ECR~ARY 0? THE AXR FORCE (REStAnCllDfVELO?PEMT
b mISTICS)

~MPAM7 Of YRS HARINCCORPS
PIRKTOR, DWHW C@t4UUICA?IONSAGENCX
DXRKTOR, MATIORALSECURITYAGENCY

WaJEm: Hmdatory Us. of Hllitaw Toloe~nlcstlons $tcndardsin tbo
MxL-sm-tm Serlas

Oo Hey 10, 1977, Dr. G8rcld Dlnnoon,then AsslsWt $ocrotcry of Wfons8(@I),
issued tho fellewi.nspollcy ststmont rogardl,q tb8 mmdatory nstum of the
KXL-Sl’W188smrlesteleeomwnimtions standards:

w...stsndardsas a gon.ml ml. am now cited ss *approv.d for use’ rather --
thao ‘wdatory for us.’ in the Departmnt o? Defmsm.

~la defwmc~ to tho jud@ent of th. dosigng and procurlrq &gencles 1s
clearly ●ppropriate to stsndards dcslq with process, cmponent mg,@ncss
●nd roliabillty,po~t finishes, end th. like. It 1s C1OU1Y not ●PpmPr2ate
to standards such ●s them la th. PUL-STD.188Sorlesuhlch●ddress tel8comm’unl-

C8tiOC) desle Pcrs.utcrs.fieso influencs tho functloncl$nt@grityof teleco@-
mlcation systemsend their ●bilityto ●fficiontly lntoroperetowith other
functionallysX1lU tivcrnnnt ud korn8rc$al systo~. Thor9for*, relevant
military s~darda lo tbo 188 soriostill contfiugto b, mandsto~ for us.
withinthe Dopartaootof Deform.

70 81nlmlzatho probabilityof mlsapplicatson of those standards, it 1s
incun!b.ntupon tbo dowlopor$ of th. HQ.$TD.168 series to Sasur. thst ●ach
standard1s not only ●ssential but of unifg~ly h~h quclit~, clear and concise
● to ●pplicstlon,and uhrevar ~Mtble comp~tib~e uith cxistlng or proposed
nstional,interaat~omland Fodorcl telecommunicationswdw’ds. It is also
Lncumbont upon tho users of these g~ne~s w cite & their procurement specl~l-
cationsOnly those standams which are cl.~rly n.cesmry to tho proper fW3CtiOIIiW
of tha dwico or Systoas over its projoctod llf.t~.’

fiis statementhas begrj rev~evgd by tb$~ Ofr$ceW@ continuesto b, the
policyof the Departwnt of Defense.

y2!z4Y-
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APPENDIX B

LIST OF ABBREVIATIONS AND ACRONYMS USED IN !41L-STD-188-116-4

This appendix contains general information in support of
MIL-STD-188-116-4. Appendix B is a non mandatory part of
this document.

4-

. ..
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APPENDIX B
ABBREVIATIONS AND ACRONYMS

This appendix provides definitions of abbreviations and
acronyms used in this document. Thie appendix is not a
mandatory part of this document.

ACK
ANSI
ARQ
ASCII

AUTODIN
BCD
BER
BN
BP
BPS
CAK
CAN
cc
CH
cm
CMD
DCA
DCS
Do
DoD
DODISS
EBCDIC

EM
EOT
ETB
ETX
FC
FS
GS
INV
ITA2
Jcs
JSC
JTCO
LB
Me
MIN
MNcs
MSG
MSU
NAK
RCC

Positive acknowledgement
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 parity
Bits Per Second
Cancel acknowledgment
Cancel message
Control character
Character
Circuit
Command
Defense Communications Agency
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
Group separator
Invalid
International Telegraph Alphabet #2
Joint Chiefs of Staff
Joint Steering Committee
Joint Tactical Communications Office
Line block
Mode change
Minute
National Military Command System
Message
Message switching unit
Negative acknowledgment
Receive Control Character

.

I
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RCVR
REP
RM
RT
SEC
SEL
SOH
S’l”x
SYN
SYNC
TCC
VT
WBT
XMTR

MIL-STD-188-116-4
APPENDIX B

Receiver
Reply
Reject message
Retransmit message
Second
Select character
Start 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 CONVERSION TECHNIQUES FOR SYSTEMS
USING NON STANDARD CODES

This appendix contains information in support of MIL-STD-
188-116-4. Appendix C is a non mandatory part of this
document.

t

.-

49

Downloaded from http://www.everyspec.com



MIL-STD-188-116-4

APPENDIX C

10. GENERJJL

10.1 fiGS?.E” This appendix defines techniques which may be
used for transmitting data using Mode VI protocols by
systems which use non standard information interchange
codes. The general requirements of section 40 are
mandatory, while the specific requirements in section 50 may
be used.

10.2 ADD1 ication. The requirements presented in section 50
may be used as guides in developing information interchange
techniques among systems using non standard codes.

10.3 ADK)lication cfuidance. This appendix contains
information and techniques which have been successfully used
to transmit and receive seven and nine track non standard
magnetic tape data. These techniques may be used to satisfy
similar non standard transmission requirements. This
appendix shall be tailored to suit unique requirements.

20. APPLICABLE DOCUMENTS

Not applicable.

30. DEFINITIONS

Not applicable.

40. GENERAL REQUIREMENTS

40.1 Minimum criteria. Any system or terminal transmitting
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-188-116-4.

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

c. Framing characters and control characters shall be
the character set defined in section 4 of MIL-STD-
188-116-4.

.

d. The special block defined as mode change shall be
used to define the beginning and end of
nonstandard coded data.

50
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( 40.2 u r e D nsibilitv. When using non standard codes in
switche~esy;t~xn; such as AUTODIN, 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 non standard
codes, that the intended recipient has the
capability to decipher, decode, or otherwise
reconstruct the non standard coded data.

50. SPECTFIC METHODOLOGY

50.4 Introduction. The guidance in this section describes
a methodology for seven and nine track magnetic tape
conversion which has been successfully employed in AUTODIN
(DCAC 370-D175-1). The methodology may be used to develop
new methodologies.

50.2 Yaunetic taDe messaaes. 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 non
structured magnetic tape formatted messages. A magnetic
tape message is a series of contiguous characters recorded
on and read from magnetic tape as a single unit. Messages
are separated by interrecord gaps. The length of messages
are variable. Whenever a magnetic tape message is greater
than 80 characters, the message is formatted into 80
character blocks for transmission by the transmitter and
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). A
double tape mark is written on the tape after the last
message to indicate the end of data to be transmitted.

51
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50.2.2 Nonstm turedc fo~ . The nonstructured formatted
magnetic tape contains data with no header or trailer
information. The message header and EOT of nonstructured
formatted data are introduced from another 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 nonstwctured format
allows data to be transmitted from tapes which are void of
communications headers and EOTS and allows data to be
written on the receiving tape in the same manner.

50.2.3 Zaw e mark s. 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. 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.

b. In nonstructured :ormat, where there is the text
of only one message on the tape, double tape mark
shall indicate the end of message text.

c. The double tape mark sequence (a & 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 (DC31 block This block shall consist
of six characters: STX, BN, DC3, ‘EM, ETB and BP. DC3 shall
have an even number of logical 1 bits and shall be a Mode VI
data character. This block shall be transmitted when a
single tape mark is read within the message text (see figure
12).

50.2.4 code transla tio~.

-

50.2.4.1 Seven tr ck taDea fSEL character B) . A seven track
tape message consists of seven bits per track, six bits of
binary data plus one parity bit (see table X). The
terminal, that is used in preparing the seven track magnetic
tape data for transmission, converts the magnetic tape seven
bits to the eight bit Mode VI data characters as shown in
table X.
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..

50.2.4.2 ~“ A“~”’t’”k
tape text characters consists of nine bits: eight bits of
binary 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. Segnent the magnetic tape message into groups of
three text characters (24 bits).

c. Convert the 24 bit groups into four six bit
groups.

d. Convert the six bits of each group into the Mode
VI data character in the same manner as the six
data bits of seven track are converted.

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

50.2.5 Trans mission seauences. Figures 16 through 25
illustrate the manner in which different magnetic tape
messages (records) are converted into blocks and
transmitted.

50.2.5.1 Header. Data characters as defined in section 4
of this standard, are used to transmit the header. 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 containing the header contains less 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).

53

Downloaded from http://www.everyspec.com



lIllL-5TD-188-116-4
APPLNDIX C

TABLE X. Conversion from seven track tape to Node VI
data :(Block) character.

Seven-Track Magnetic Tape Mode VI Block Character

;

i-
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
—

b5

r

;

:
0
0
0
0
0
0
0
0
0
0
0
1
1

i
1
1
];
1
1 I
1
1

I
1,
1

J
1

BITS

<

T
0
0
0
0
0
0
0
1
1
1
1
1
1
1

i
0
0
0
0
0
0
0
1

;
1
1
1
1
1
—

~

Ii
:
0

:

:
0
0
0
0
1
1
1
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1

:
—

~

r
1
0
1
0
1
0

;
1
0
1
0
1
0
1
0
1
0
1
0
1

;
0
1
0
1
0
1
0
1
—

—

a6

r
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

:
0
0
0
0
0
0
—

BITS
—

5

ii
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1

;
1
1
1

;
1
1
1
1
1
1
1
—

‘4

Z_
0
0
0
0

:
0
1
1
1
1
1
1
1
1
0
0
0
0
0
0
0
0

i
1
1
1
1

:

—

a3

r
0
0
0
1

:
1
0
0
0
0
1
1
1
1
0
0
0
0
1
1

:
0
0
0
0
1
1
1
1
—

—
a2

7
0
1
1
0
0
1

Ii
0
1
1
0
0

:
0
0
1
1
0
0
1
1

;
1

;
0
1
1
—

—

‘1

ir

:
1
0

:
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0

;
1
0
1

—

-

—
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Table X. Conversion from seven track tape to Mode VI
data (Block)character- Continued. ‘-

Seven-TrackMagnetic Tape Mode VI Block Character

b7

T
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

;
P
P
P
P
P

BITS
—

b4

‘r
0
0
0
0
0
0
0
1
1
1

;
1
1
1
0
0
0
0
0
0
0
0
1

:
1
1

:
1
—

—

‘3

T

:
0
1
1
1

:
0
0
0
1
1

:
0
0
0
0
1
1
1
1
0
0
0
0
1

;
1
—

—

b2

r
0
1

;
0
1
1
0
0
1
1
0
0

;
0
0
1
1
0
0
1
1

:
1
1
0
0
1
1

—

—

b]
-6-
:
:
1
0
1
0
1
0
1
0
1
0
1
0

;
1
0

i
1
0
1
0
1
0
1
0
1

—

—

‘7

i
1
1
1
1
1

:
1
1

;

;
1
1
1
1
1
1
1
1
1
1
1
1
1

i
1
1
1
—

BITS

‘5
ii-
0
0
0
0

:

:
0
0
0
0
0
0
0
1

:
1
1
1
1
1
1
1
1
1
1

;
1

‘4

r
0
0
0
0
0
0
0
1
1

:

i
1
1
0
0
0

:
0
0
0
1
1
1
1
1
1

:
—

‘3

F
0
0
0
1
1
1
1
0
0
0
0

:
1

i
0
0
0
1
1
1

;
0
0
0
1
1
1
1
—

—

a*

r
0
1
1
0
0
1
1
0
0
1
1
0
0
1
1
0
0
1

:
0
1
1
0
0
1
1
0
0
1
1

—

al

r

:
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1
0

;
1
0
1
0
1
0
1

NOTE: b7 of seven track tape is the magnetic tape character paritybit

a7 of the Mode VI characterand is alwaysa logical 1 bit.
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50.2.5.2 ~. The beginning of binary text is indicated
by transmission of the control character Mode Change (MC) in
a special short block (see figure 11). The ~agnetic tape
text blocks are taken from tape and converted for
transmission into 80-character line blocks. The character
‘DC3” is transmitted In a special block (see figure 12) and
is formed whenever a single tape mark record is read within
the message text of either a structured or nonstructured
tape. The end of binary text is indicated by the
transmission of the unique MC block (see figure 11). If the
last block of a magnetic tape record contains less than 80
characters, an EM control character is transmitted after the
last character of the record (see figures 8 and 9). The EM
is followed by ETB BP. If the last block of the magnetic
tape record contains 80 characters, then the EM control
character is transmitted in a special short block (see
figures 10 and 20).

50.2.5.3 End of transmis sion . The last block to be
tran6mitt0d is the EOT block which contains the ETX framing
character. Figures 15 through 25 illustrate the
relationship between the information contained on tape and
the transmitted blocks.
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FIGURE 1$. Conversion of nine track tape to $fodeVI text character.
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FIGURE 16. Typical structured format for seven track tape .

( (

Downloaded from http://www.everyspec.com



/

in
w

TnWMITTtR ACTIfmIron WICKVI WSSAGE (rlm[ 16). m

f )
Dlocx~“ StKK

33
SW SLWK *W

34 3s
rs sm

f 4

f.
TRa71snflTmACTIOU

7 J

m SIOCK SW my $“ mm *~ Stm *~
n% ‘w

RaK
33 % 36 37 m a m

f 4

.-
(

FIGURE 17. Typical_Mode VI transmission structured format-—— —
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FIGURE 21. Mode VI transmission nonstructured format
actlort/reaction.
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FIGURE 23. Mode VI transmission nonstructured fownat
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Custodians:

Army - SC

Navy - EC

Air Force - 90

D@ - DC

NSA - NS

Review Activities:

Army - CR, AC

Navy - MC, TD, OM

Air Force - 02, 17

NSA -

DCA -

DODECAC

User Activities:

Army - CR

Navy - NC

Air Force - 13

DCA

NSA

Civilian Agency Coordinating Activities:

NCS - ‘I%

Preparing Activity

JTC3A - JT

(Project TCTS-1160)
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