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FOREWORD

1. This military standard is approved and mandatory for use
by all Departments and Agegcies of the Department of Defense
in accordance with OASD (C°I) Memo; 16 Aug 1983, (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-IASO
OASDC3I, 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-188-100 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~-100 series.
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FOREWARD

6. This document is the result of JCS action requiring that
the technical characteristics of channel control procedures
previocusly 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 1
MIL-STD-~188~116-2: Mode II
MIL-STD-188-116-3: Mode V
MIL-STD-188-116-4: Mode VI
MIL-STD-188-116-5: Mode VII

(LN e o N o gt ]

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.
8. 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 Purpose. 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 Application. This document is applicable to the design
and development of new equipment, assemblages, and systens.
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
egquipment item or system,

1.4 gSystem standards and design 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 standards" and "design objectives" 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.
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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 precedence. 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 our (] o) . 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 Definition of terms. Definition of terms used in this
document shall be as specified in FED-STD-1037. Those

definitions of terms unique to information and record
traffic exchange and not defined in FED-STD-1037 are
provided 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 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 0 octet is considered to have an even
number of logical 1's).

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

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

3.1.5 Mode I. 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 Mode I1I. Mode II is a channel coordination procedure
which provides for asynchronous, simultaneous, independent,
duplex data transfer. No acknowledgement procedure is
implemented.
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3.1.7 Mode V. Mode V is a channel coordination procedure
which provides for asynchronous, simultaneocus, 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 Mode VI. 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. All
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 acronyms. Abbreviations and acronyms
used in this document are as defined in FED-STD-1037. Those
abbreviations and acronyms unique to this document and not
defined in FED-STD-1037 are provided in Appendix B.
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4. GENERAL REQUIREMENTS

4.1 Mode 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 Duplex operation. 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 I. Data characters shall
be eight bits long and shall have an odd number of logical 1
bits.

4.3.2 Control charact . 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 Framing 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:

Start of header (SOH)

Select (SEL) character

Start of text (STX)

Block number (BN)

End of transmission block (ETB)
End of text (ETX)

Block parity (BP)

Qo QQoe
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4.4 High intearity. 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 B0 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 delay accommodation. Accommodation is achieved by
requiring that a message block 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 QOctet code. The reguirement 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 number of logical 1 or logical ©
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 1. American standard code for

information interchange (ASCII)

and Mode V] data characters,

* > 0 0 0 1 1
' > 0 1 \ 1
Bi \ [ IS L) [ ou:n oo l lo o O‘ 0 '
QALHENN 0 1 2 3 . 5 6 7
ojojojo| o NUL | DLE SP 0 ) P ) P
olejolr| SOH | DO ! ] A Q ° q
olofrjo| 2 STX | DC2 " 2 B R b '
oioiv|1] 3 ETX | DC3 # 3 C S c s
ojrjofo]| EOT | DC4 S d ) T d '
olr{olr] s ENQ | NAK % 5 E 0] . v
o~ ojr{1jo} 6 ACK | SYN [} 6 F v f v
‘ olrfrv 7 BEL | ETB | (aPos) 7 G w ¢ w
1{0{0/of 8 RS CAN ( ] K X h x
1{olojr| ¢ HT EM ) 9 I Y i y
1jofri{o| 10 LF SuB » : J Z } z
1(ol1fy} n YT ESC R ; K ( k {
1irlojo} 12 FF F$ , < L \ [ :
11rjofr | 13 CR GS - . M ) m )
Hrvjo]| e SO RS . > N A n ~
RRERRARERE Sl us / ? 0 —_— ° DEL

Note: Bit position &g (not shown), shall be generated, such that,

the character shall have an odd number of logical

1

bits.
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TABLE 11. Mode VI data, control, and framing B bit envirom.unt character set.

L — 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
8 . 0 0 0 0 ! 1 1 1 0 0 0 0 1 1 1 1
5 > 0 0 1 1 0 0 1 1 0o} o 1 t o | o 1 1

’ - 0 | 0 1 0 i 0 1 0 1 0 1 0 1 0 1

Bits
Column
8 232, 1 0 1 2 ) . 5 6 ? 8 9 10| 1 12| 13| w} s
Fyiv |y

0 00 0 0 agp | o %% ] 96p ) @ ’ soel P | >~ |12
0 0 0 I 1 1 65¢ a {13 49 A |8l ] 97 q
001 0 2 2 | 66* b | nag | staplocz | 150 82 | 98¢ | -
0 01 1 3 ETxp | 0C3 ) 0 | sip | o e 99| s ETX (DC3c ) asg | 3 |67g* | S c |1sg
0100 [ £or _ o [ emet] 7 d $ s | o [ eapfroop] ¢
01 01 5 : w2 bsae [ e [asefrong| w ] FEng fnaxe [ 37e | S 69 | v e [117f
0110 6 sy | & [ sag | ¢ |86 [102p] v ACK fSvme 138F | 6 [r0p* | V r | 1ng
01 11 7 BEL JETBf | 39 7 Tig*] W g | 119 INvg | ETB (A;BS 55¢ 6 | 87 | 103 v

1 000 8 BS JCANc | 40p | 8 72| % h [ 120¢ | CAkc | CAM | ( |S6p ] M | 88p |104¢ | «x
1 00 1 9 ' st | 1 s {nel v | v 121y
1 010 10 s8¢ | J s | repe] 2 J |12z

1 011 11 : 75¢¢ $9¢ X 9 1107¢ | ¢
1100 12 : 6op | L « Lreg ] ] Y [r2eg

11 01 13 cR | 6s¢ | asp | = | 776 sig | » [ 93¢ J109¢ |

1 1t 0 14 A6r N 8¢ 62f N 94p |110¢ |
1111 15 / {6 o v e} | o |12

Subscript C « Control Character
Subscript F » Frame Character
* Denotes dusl function code, {.¢., AN or SEL code.

A1l BNs are elso Control Codes when sassocisted with ACK or NAK

65¢
66¢
67¢
68¢
69¢
10¢

also
3lso
also
also
also
also

used
used
uysed
used
used
used

s
as
[ 3)
s
L2
s

SEL CHARACTER A

SEL CHARACTER 8
SEL CHARACTER C
SEL CHARACTER 0
SEL CHARACTER
SEL CHARACTER

Ne
12¢
T4¢
15¢
Tl¢
A0¢
¢

also
also
elso
also
also
also
also

used
used
used
used
used
used
used

= not used at this time, sveilable for future use.

as
as
[ 2
s
as
s
as

SEL CMARACTER
SEL CHARACTER
SEL CHARACTER
SEL CHARACTER
SEL CHARACTER
STL CHMARACTER
SEL CHARACTER

NI XN T

P-311-881-Q1S-1IA
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B84 CHARACTERS

CHARACTERS COUNTED
- IN BLOCK PARITY >
3]3S ST BLOCK OF MESSAGE 2 B
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O|E et 80 DATA CHARACTERS = Tip
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FIGURE 4. Mode VI - normal block - ist block of message.

84 CHARACTERS

CHARACTERS COUNTED

-
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FIGURE 2. Mode VI -~ normal block - one block message.
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}‘ 84 CHARACTERS ’l

CHARACTERS COUNTED
- IN BLOCK PARITY g

S E
T| # gt 80 DATA CHARACTERS : - g f;’
X

NOTE: ¢ = Block number
FIGURE 3. Mode VI - normal block - text block.

|< B84 CHARACTERS *{

CHARACTERS COUNTED
- IN BLOCK PARITY >

E
T 8B
80 DATA CHARACTERS —f- g P

>xX-4Wwn
BN 32-127

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

12



Downloaded from http://www.everyspec.com

MIL-STD-188-116~4

5. DETAILED REQUIREMENTS

5.1 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, and channel
synchronization, with provision to compensate for long haul
path delay.

5.2 Mode V sage ck and ssa block ups.
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 Message block structure. Message blocks shall consist

of normal blocks or short blocks.

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

5.3.2 Short message blocks. Short message blocks shall
consist of from 0 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 formats. 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
I1I).

b. Other data codes and binary bit streams.

13
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5.4.1 ASCl]I. 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 Other data codes and binary bit streams. Other data
codes such as Binary Coded Decimal (BCD), Extended 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 Framing characters. All framing characters with the
exception of block parity (BP), shall have an even number of

1 bits (see tables II and 111). 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 I1I).

5.5.2 Select (SEL) character. The SEL character shall be
the second framing 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 o mbe N). 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 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.

5.5.6 End of text (ETX). 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 2,
4, 5, 7, and 9). ETX shall 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 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 egqual, a negative
acknowledgment (NAK) sequence shall be sent.

15
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L—mcnucwunomnwa PARITY cemement
/— Note ) _—\
V)Q-—-—— Note 2 ———
s|vylolvlrjojoln Io 1{v]olviolrs]|ele
AN BN BEREERRERE] )o IR EEEEEEREE R RN
c sjoj1]/o]0|0]0 01 (1 ojojojoefojo|e| sr)
CHARACTER EVEN
§ INFORMATION B [ 0O [ 0 10 0] 1 |1 0 7 LO ejojojoOoj0o Y|} PARITY
& BiTS
< ajof{1]1rio0j{0}|0 1\ \o ojolriv]ojrjolo FOR
[ 13] E ’ EACH
POSITION | BT 3|of{1|0lojojolo z elvleolvflojr|ofriv] mow
\ 2]vjo0]elol |y o] ole|o|lo|v|fo|o]r]e]| (Note 3)
> 1T
o 0 1{o0{v]|olrvlofo 1) ojle|lvlo|v{rvirv]rio 1
)]
A
4 1 \
’A 3] ¢ BLOCK NUMBER ( BN) Eu'—f
3 y \ /
T 10 START OF TEXT ENOD OF TEXT

BIT POSITION BLOCK PARITY
*IF REQUIRED

Notes: 1. Even number of logical 1 bits per octet(charscter).
2. Dad number of logicel ) bits per octet{character).

3. Even number of logical 1 bits per row.

FIGURE 5. Parity checking code rules for Mode VI message blocks.
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CHARACTERS COURMTED

IR BLOCK PARITY
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1ST 8LOCK OF MESSAGE t T
0 TO 79 DATA CRARAZTERS L s

FIGURE 6. Mode VI - short block - 1st block of message.

CHARACTERS COUXTED

IN BLOCK PARITY

s hs £
o}t D to 79 DATA CHARACTERS o [ ]T 1B
L] L L] X | 4
FIGURE 7. Mode V] - short block - one block message.
\?/
CHARACTERS COUNTED
In BLOCK PARITY
o © DATA £
- 0 TO 79 DATA CMARACTERS -t |1 |8
I : [ ] [ ] [ 4
FIGURE 8. Mode V! - short block - text block.
CHARACTERS COUNTED
IN BLOCK PARTTY
s s DATA t
Tie O YO 79 DATA CHARACTERS £ Jr}]s
1|~ m 1)y
- FIGURE 9. Mode VI - short block - last block of message - text block.
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g oumcren  S[0101111]0
-3 BITS 5191}
s Jjojotoii|1
O {see Table 1) 2110110110
l 1{o]oj1{1}0
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FIGURE 10. Example of EM block.
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€  CHARACTER f 8 8 } RSk
< BITS o115
< 310}j0j0j0]111
< (see Table 1) 2 111110 111
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FIGURE 11. Example of MC block beginning/end of binary text.
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BN 116 T8

0c) 1)

FIGURE 12. Example of DC3 block - end of record.
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TABLE I1]1. Mode VI. 8 bit contro) and framing codes.

— 0 0 0 0 1 | 1

| % °, Yo ) %1 % Yo "1
Welddle] o | v | 2] s | «] s 6| s
ojojofo] o 48 64 80* 96 | 112
olojofr} 1 49 65* | 81 97 113
ojojrjof 2 STX RM 1 34 50 66* | 82 98 | 114
0jojri{rvy 3 ETX pc3 | 35 5] 67* | 83 99 { 115
o[rjojo] « 52 68* 84 100 116
0jtjoj1y{ 3 : 53 69* | 85 10} 117
0jr1yrfo] e ACK SYN 38 54 70* | 86 102 118
ol )1fry 7 INV £ETB 39 55 71* 87 103 119
110/0/0] 8 CAK CAN 40 56 724 88 104 120
1joj0fr} 9 : 57 73 | 80 1305 |21
110j1]04f 10 58 74+ 90 106 122
1oy | n 59 75* 9] 107 123
Vjrfejo} 12 60 76 92 108 124
1rjov | 13 61 77+ 93 109 125
1hrjrfo] 14 62 78 94 110 126
BARARRRERE 63 79 95 111 127
NOTES : = not used at this time, available for future use,

Bit position 28 (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.
A1)l BNs are also Control Codes when associated with ACK or NAK

65 also used for SEL character
66 also used for SEL character
67 also used for SEL character
68 also used for SEL character
69 also used for SEL character
70 also used for SEL character
71 also used for SEL character
72 also used for SEL character
74 also used for SEL character
75 also used for SEL character
77 also used for SEL character
80 21so used for SEL character
B3 also used for SEL character

19

NVERCLCIETOMMOO D



Downloaded from http://www.everyspec.com

MiL-STD-188-116-4

TABLE 1V. Mode VI select framing characters.

Select . Lode
Character g1 27 26| 25| 4] 23] 22] ¥4 Identification
— — e |

A cjlrjojojo0gfo (o} ITA#2.

3 0j{1|0{01(0}0 {1 |0 ldentifies the source transaission
tape as being 7 track tape,

¢ 1{110]0}0}0 |1 |1 ldentifies the source transsission
tape as being 9 track tape.

D ojr1jojojoijl jo|o Card format

€ 1j1jojofoj1tof1 Reserved for future use.

F 1j110(o0fof{1 {1 {o Switch card flash or higher
precedence message identification,
Activate operator alamm.

6 ojr1io0i04(0 Y 11 |1 Reserved for future use.

H 0{110{0311{01}0 |0 Mode V] data code.

J 1jriolojriott (o Reserved for future use.

X ojr1j0jo04i1 0|1 1 Reserved for future use.

M ojr1o0o0¢f1 |t o |1 Reserved for future use.

P oji1lo(1{o{o o {0 Reserved for future use.

S ol1toltlo{ol1 1 Mode VI data code. Switch flash or

higher precedence messages jdenti-
fication. Activate operator alamm.
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5.6 Special short blocks. The Mode VI protocol shall
implement special short blocks to support other data codes
and binary bit streams.

$.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).

5.6.2 Mode change (MC) block. This special short block

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 Record mark (DC3) block. (see figure 12 and appendix
c).

5.7 essage ck gro . Message block groups shall

consist of 16, 32, 64, or 96 blocks. A block group
containing an ETX block shall end with that block.
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5.8 Messade 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
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
seguence. 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 Positive acknowledgment (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 Negative acknowledgment (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 BN is characters 32 32
through 127 127 (see tables II, III, and V).

22



Downloaded from http://www.everyspec.com

TABLE V.

MIL-STD-188-116-4

Example of Mode VI acknowledgment sequences.

CHARACTER BIT POSITION

SEQUENCES 87654321 B765¢61321 87654321 876541221
ACK ACK 32 32

ACK 32 0o00DOY1O coco000110 10100000 10100000
NAK NAK 32 32

NAK 32 10010101 10010101 1o0loo0o00C{1010000N

j—————32 bits (4 contiguous characters)

23
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5.8.1.3 Wait before transmitting (WBT). 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
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. WBT
sequence shall be transmitted at one block time or one
second intervals.

5.8.1.4 File separator (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 Group 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.
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5.8.1.7 Reject message (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 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
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 tzast.

5.8.1.8 Cancel (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 respond to CAN
is WBT or CAK. The CAN sequence shall Le 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 seguence.

5.8.1.9 gcancel acknowledament (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 sequence 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 Receiver (RCVR) Transmitter (XMTR) Description
_‘SYN No data to send.
{ MTR .,
IDLE . New circuit established by X
.
Transmit XMTR begins transfer of message
MSG Block dlocks.
] - Since CKT has not been established
CIRCUIT RCVR rejects incoming message and
ESTABL ] SHMENT forces IMTR to send CAN sequence.
(REJECT MESSAGE) CAN XMTR detects RM and cancels MSG.
CAK o RCVR detects CAN, discards MSG
being received and sends CAK.
‘SYN XMTR and RCYR sends SYN to
SYN . maintatn synchronization.
Transmit XMTR begins transfer of msg blocks
MSG blocks group(s?.
SYN/NAK-§/ACK-# RCYR sends response to each
> received message block as blocks
are received,
o Transmit XMTR sends last block of group.
E MSG blocks
-
| RSt ron | SYW/NAK-#/ACK-4 RCVR sends response to each
received MSG block.
CAN XMTR detects uncorrectable error
. in MSG or response received and
cancels MSG.
CAK RCYR detects CAN, discards MSG
e being recefved and sends CAX.
YN XMTR and RCYR sends SYN to
SYN - Vuaintain synchronization.
Transmit XMTR begins transfer of MSG
MSG Blocks block group(s).
SYN/KAK-#/ACK-¢# RCVR sends response to each MSG
- block as blocks are received.
Transmit XMTR sends last block of group.
MSG Blocks
REJECT
MESSAGE RM o RCVR detects uncorrectable error
g in message and sends RM sequence.
CAX XMTR detects RM and cancels MSG.
CAK RCVR detects CAN, discards MSG
being ~eceived and sends CAK.
IOLE SYN XMTR & RCYR send SYN to maintain
SYN synchronization,
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TABLE V11. Normal Mode V] operations.
STATE Receiver {RCVR) Transaitter (XNTR) Description
SYX Mo data to send,
10LE po— XMTR and RCVR send SYN
SIN New circuft established by XMTR,
CAN IMTR sends CAMN sequence.
-,—
CAX RCYR detects CAN and sends
- CAK. RCVR clears any
incomplete msgs,
CHANNEL
ESTABL I SHMENT |'._SYM IMTR received CAK and
continues sending SYN
character.
RCYR & XMTR are in SYN sync.
SYN . RCVR & XMTR are in traffic
state.
Transmit
Msg Blocks XMTR begins transfer of
SYN message block group(s).
o Transmit
- Msg Blocks RCVR sends response to each
3 SYN/NAK-#/ACK-¢ received message block as
- > blocks are received. XMIR sends
Yast block of group.
_ SYN XMTR checks 211 responses for
SYN/NAK-#/ACK-¢ transmitted messages block group.
Retransmit
Msg Blocks XMTR retransmits message blocks
SYN/NAK-#/ACK-# which were not positively
acknowledged (ACK).
DATA
SYN XMTR has recefved ACKs for all
FER
TRANSFE SYN blocks in the group.
FS XNTR transmits 20 FSs.
SYN R
SYN RCVR transmits 20 VT characters
vT to acknowledge FS. RCVR sends SYN
if 65 cannot be sent immediately.
_ SYN XNTR prepares to send next block
SYN - group upon receipt of V1.
SYN RCYR sends 20 65 to indicate
635 > ability to continue receiving.
- SYN XMTR continues traffic state
SYN . or reaches end of message.
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5.8.1.10 JInvalid (INV) segqguence. 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 Jdle line, synchronjzation (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.

5.9 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 Recejver. The receiver shall send ACK or NAK for
each block received.

5.9.3 Message block retransmission.

5.9.3.1 K ocks. Retransmission of NAK blocks shall be
accomplished at the next available block time.

5.9.3.2 Unacknowledged 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 Recejpt of a duplicate 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 Block framing errors. 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 xcessiv t . 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 traffic-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 regquired 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 generated for abnormal conditions are depicted
and processed, as shown on the traffic state in figures 13
and 14.

5.11 cCharacter and bit transmission. Transmission of Mode

VI characters (tables I, 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 III) a; through
ag in ascending (consecutive) order.

5.12 Mode VI timing 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., Mode VI block framing errors,
Frame Characters (FC)
Case # STX or SOH SELor32thruN ETB or ETX
fr"'s?; 1 INotSOH SEL N/A
group 2 SOH Not SEL N/A
3 Not STX 33-N N/A
4 STX Not33-N N/A
Other than ) Not STX 32-N N/A
first msg
group 6 STX Not32-N N/A
Any msg 7 Not first character | N/A N/A
group in block
8 N/A Not second N/A
character in block
9 N/A N/A Not ETX or ETB
10 N/A N/A ETX but block # s
not equal to previ-
ously rec'd ETX
block
11 N/A N/A ETB but block # 1s
greater than or
equal to previously
. rec’'d ETX block
12 N/A N/A Not 83rd character
and no EM in block
13 N/A N/A Not 4th thru 83rd
character and EM
just before FC3

N/A. Not applicable (i.e. Framun

Character Correct for this position)

N: 47 for Group Size = 16 bloc?(s 63 for Group Size = 32; 95 for Group Size = 64,
127 for Group Size = 96
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FIGURE 14.

Mode VI message reception.
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TABLE IX. Mode V] timing and timeouts.

FUNCTION CAUSE ACTION
BT Send only SYN.

W WBT received.
No WBT received for 10 sec. Restart data transmission.
£ 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 received data. Send 6S sequence.

| o e e — |

FS FS transmission.

ACKs received for all blocks. Send FS sequence.

1 sec no VT or WBT. Send FS sequence.

10 sec no YT or WBT. Alarm and send FS sequence.
FS FS received. Send VT sequence.

For 1 sec unable to send VT. Send WBT. Send WBT every

second until VT is sent.

W

vT VT transmission. .
For 1 sec unable to send GS. Send WBT sequence.
YT VT received.
10 sec of VT, Alarm.
10 sec of no VI. Restart data transmission.
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TABLE 1X. Mode VI timing and timeouts - Continued.

FUNCTION CAUSE ACTION
BLOCKS 1 sec after transmission of Transmit 211 blocks not
211 blocks. ACK'd.
A1l ACK2 blocks transmitted at Alamm.
least 8 times and all blocks
not ACK'd.
RM RM transmitted
5 sec. Send RM, accept only WBT
or CAN.
10 sec. Send RM and Alarm.
A} RM received,. Send CAN.
-
CAN CAN transmitted
5 sec. Send CAN,
10 sec. Send CAN and Alarm.

CAN CAN received. Send CAK,

CAN received unable to Send WBT, Send WBT every
send CAK in one sec. second until CAK is sent.
A«TL_______

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

Transmission of GS sequence
eliminates WBT sequence.

GS GS received, Transmitter continues

sending data.

A
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6. INFORMATION FOR GUIDANCE ONLY

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

6.1 Mode VI throughput calculations. The following is the

egquation to be used to calculate the best theoretical
throughput time to transmit a Mode VI message and the
assumptions used to generate the equation:

Uw

Il

No errors are generated or detected.

All blocks of a message except for last block have
an equal number of bits.

All responses are given in ten character times.
There are six SYN characters between each block.

!:(G - 1) (ZR’I‘ + -LB’*—TG—Q-QL)Jr(zRT + 1‘3;—3—&3-)-)]szc

time to transmit a Mode VI message in seconds
number of block groups regquired 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 FS + 20
VTch + 20 GSch) x 8 bits/character.

6.2 EXamples. The following subparagraphs are examples of
the time to transmit a 6900 character message for each of
the different block groups for RT equaling 0 sec, 0.5 sec,

and 1 sec.
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6.2.1 96 Block group., The following is the equation u
to calcualate trannmission time for 96 block group and a

sed

tabulation of data rate vs. time to transmit the message;

where B = 0

BL = [86 block/group (90ch/block x 8 bits/ch) + 1
block/group (25ch/block x 8 bits/ch)) bit/group

BL = [86(720) + (200)] bits/group = [62120) bits/group

T = ﬁc-n (mr + D—":—-€9-1)+(zk'r + ll%ml)] SEC
.

T = [(1-1) (ZRT + -Q-—',}M)«u (ZRT + 5-24-129—‘!—-62&)] SEC

T = {(0) (ZRT + 5-1%5)+ (ZRT + Lﬁli—"lil)] SEC

e

Data Rate Mode VI Transmission Time in Seconds
(bps)
RT = 1 secC RT = 0.5 secC RT = 0 secC
16000 5.93 4.93 3.93
9600 8.54 7.54 6.54
8000 8,85 8.85 7.85
4800 ! 15.07 14.07 13.07
4000 | 17.69 16.69 15.69
2400 28.14 27.14 26.14
2000 33.37 32.37 31.37
1200 o 54.28 53.28 52.28
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€.2.2 64 Block group, The following is the equation used
to calculate the transmission time of the Mode VI message
using a block group size of 64 blocks and a tabulation of
data rate vs. time to transmit the message;

Where B = 64 blocks/group (90ch/block x 8 bits/ch) = 46080
bits/group

and
BL = 22 blocks/group (50 ch/block x 8 bits/ch) + 1
block/group (25 ch/block x 8 bits/ch) = 16040
bits/group

r= fio -y (amr R 2 s00). fon + m%rm)] sxc

Data Rate Mode V] Transmission Time in Seconds
(bps)
RT = 1 secC RT = 0.5 secC RT = 0 secC
16000 7.96 5.96 3.96
9600 10.60 8.60 6.60
8000 11.92 9.92 7.92
4800 17.20 15.20 13.20
4000 19.84 17.84 15.84
2400 30.39 28.39 26.39
2000 35.67 33.67 31.67
1200 56.78 54.78 52.78
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6.2.3 32 Block group. The following is the eguation used
to calculate the transmission time of the Mode VI message

using a block group sizte of 32 blocks and a tabulation of

data rate vs. time to transmit the message:;

Where B = 32 blocks/group (90 ch/block x 8 bits/ch) =
23040 bits/group
and

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

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

T = L(c - 1) (2n'r + L;—-ﬁﬂ—)+ (ZRT + m—‘!-’l—ﬁﬂ)] SEC
- i3 -4y (rr7e22040 + 608 +
T L(3 1) (2RT = ) + (2RTJ§-N-9—TM-)]SEC

T= |2 (ZRT-&-Z}-%‘L& + 2RT+lﬁ§-4-§)] SEC = [4RT*41§2§-+2RT+1§-§-1§]SEC

T = 6RT+§-3-§-51] SEC

Data Rate Mode VI Transmission Time In Seconds
(bps)

RT = 1 sec RT = 0.5 sec RT = 0 sec
16000 10.00 7.00 4.00
9600 12.67 " 9.67 6.67
Roan 14.00 11.00 8.00
4800 19.33 16.33 13.33
4000 21.99 18.92 15.99
2400 32.65 29.65 26.65
2000 37.98 34.98 31.98
1200 59.29 56.29 53.29
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6.2.4 16 _Block group. The following is the sguation used
to calculate the transmission time of the Mode VI message
using a block group size of 16 blocks and a tabulation of
data rate vs. time to transit the message;

Where BL = 6 blocks/group (90ch/block 8 bits/ch + 1
block/group (25 ch/block x 8b/ch) = 5520
bits/group

and

B = [16 blocks/group (90 ch/block x 8 bits/ch)) =
11520 bits/group

T = |(G -1) (m + Li—ﬂﬂ)ar(zn'r + m—%—ﬁﬂ))] SEC

-
- - 11520 + 608 +
T (6-1) (ZRT + z )+ (2RT + 522-93—19-%] SEC

T = .r( 5) (2RT+1-2-%-2-§ + (:R'm%-?-ﬂ)] SEC= [1037&%19 + 2RT+§%2-§] SEC
L

[ -
T = |12RT + ﬁ%ﬁ SEC

-

Data Rate Mode VI Transmission Time In Seconds
\bps)
RT = 1 secC RT = 0.5 secC RT = 0O secC
16000 16.18 10.18 4.18
9600 18.96 12.96 6.96
8000 20.35 14.35 8.35
4800 25.91 19.91 13.91
4000 —_2B.70 —22.70 16.70
2400 39.82 33.82 27.82
2000 44.39 38.239 .
1200 66.64 60.64 54.64
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6.3 Key word listing. 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
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MEMORANDUM FROM THE UNDER SECRETARY
OF DEFENSE FOR RESEARCH AND ENGINEERING
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.

43



Downloaded from http://www.everyspec.com

MIL-STD-188-110-4
APPENDIX A

THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

16 AUG 183

AESEARCH AND
SnGInELRING

MEMORANDUM FOR ASSISTANT SECRETARY OF THE ARMY (INSTALLATIONS, LOGISTICS &

FINANCIAL MANAGEMENT)

ASSISTANT SECRETARY OF THE NAVY (SKRIPBUILDING & LOGISTICS)

ASSISTANT SECRETARY OF TME AIR FORCE (RESEARCH DEVELOPMENT
& LOGISTICS)

COMMANDANT OF THE MARINE CORPS

DIRECTOR, DEFENSE COMMUNICATIONS AGENCY

DIRECTOR, NATIONAL SECURITY AGENCY

SUBJECT: Mandatory Use of Military Telecommunications Standards in the
MIL-STD-188 Series

On May 10, 1977, Dr. Gerald Dinneen, then Assistant Secretary of Defense(C3I),
issued the following policy statement regarding the mandatory nature of the
MIL-STD-188 series teslecommunications standards:

¥...standards as s general rule are nov cited as 'approved for use' rather
than ‘'mandatory for use' in ths Department of Defense.

This deference to the judgment of the designing and procuring agencles is
clearly appropriate to standards desling with process, component ruggedness
and reliability, paint finishes, and the like. It is clearly not appropriate
to standards such as those in the MIL-STD-188 series which sddress telecommunl-
cation design parameters. These influence the functional integrity of telecos-
sunication systeas and their ability to efficiently Snteroperste with other
functionally similar Government and YomBercial systems. Therefore, relevant
military standards in the 188 series will continue to be mandatory for use

within the Departaent of Defenas.

To minimize the prodadility of aisapplication of these standards, it is
incumbent upon the developers of the MIL-STD-188 series to insure thst each
standard is not only essential but of uniforaly high Qquality, clear and concise
a3 to application, and wherever poasidle compstible with existing or proposed
national, international and Federal telecommunication standards. It is also
incumbent upon the users of these standards to cite in their procuresent specifi-
cations only those standards which are clearly necessary to the proper functioning
of the device or systeas over its projected lifetime."”

This statement has been reviewed by this office and continues to be the

policy of the Department of Defenss. "/j;7‘;§7
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APPENDIX B

LIST OF ABBREVIATIONS AND ACRONYMS USED IN MIL-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.
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APPENDIX B
ABBREVIATIONS AND ACRONYMS

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

ACK
ANSI
ARQ
ASCII

AUTODIN
BCD
BER

BN

BP

BPS
CAK
CAN

ccC

CH

CKT
CMD
DCA
DCS

DO

DoD
DODISS
EBCDIC

EM
EOT
ETB
ETX
FC
FS
GS
INV
ITAa2
JCS
JSsC
JTCO
LB
MC
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

Controel 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
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REP

RT
SEC
SEL
SCH
STX
SYN
SYNC
TCC

WBT
XMTR
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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

47/48



Downloaded from http://www.everyspec.com

MIL-STD-188-116-4

(This page intentionally left blank)



Downloaded from http://www.everyspec.com

MIL-STD-188-116-4
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.
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10. GENERAL

10.1 Scope. 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 Application. The requirements presented in section 50
may be used as guides in developing information interchange
technigques among systems using non standard codes.

10.3 Application guidance. This appendix contains

information and technigques 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.
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40.2 User responsibility. When using non standard codes in
switched systems 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. SPECIFIC METHODCILOGY

50.. 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 Magnetic tape messages. 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.
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50.2.2 Nenstructured format. 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 nonstructured 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 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. 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 ‘format, 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 merk sequence (a & b above) shall
not be transmittec. Single tape marks shall be
transmitted by formatting the DC3 character in a
special six character block (see figure 12).

50.2.3.1 eco .4 c . 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 translation.

50.2.4.1 Seven track tape (SEL 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.

52



Downloaded from http://www.everyspec.com

MIL-STD-188~116-4
APPENDIX C

50.2.4.2 Nine track tape (SEL character C). A nine track
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. Segment the magnetic tape message into groups of
three text characters (24 bits).

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

d. Cconvert the six bits of each group into the Mode
Vvl 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 Transmissjon sequences. 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).
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Conversion from seven track tape to Mode VI

TABLE X.

date ((Block) character,

Mode VI Block Character

Seven-Track Magnetic Tape
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character - Continued.

Lonversion from seven track tape to Mode VI
data (Bloc

Table X.

Mode VI Block Character

Seven-Track Magnetic Tape

a |ONOM OO~ OO O~ OO0 RO OO OO O~
32 Ot OO r 1t DO QOO et OOt rtOC miertO O rt e O O vt
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=

- 05 QOO0O0OO0OOOOLOOOOOQO ritetr rtedr rmi rtrd rei it /= e rd 0=t ot
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b; of seven track tape is the magnetic tape character parity bit

NOTE:

bit.

1

37 of the Mode VI character and is always a logical
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50.2.5.2 Text. 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 magnetic 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 unigue 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 transmissjon (EOT). The last block to be
transmitted 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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3 CHARACTERS OF 9 91T DATA

eIYs P jujajain 20'"

o7y Jegis ey quzjurjiol sir o 7 js s J0 ]38

2 i
\ /
\ \ CORVERSION TO / /
\ 20 0118 ,/
winjajanjofisfiefairjrens it iy frz it frof ot a7 1o 1Is o §3 |2
A
/7 / \ ~
! / i \
/

‘sf1-]2e Joa] ez | frofro o

tfin [or fisfas Jaa fas feaferfua fuafuo]o Jo |o Foaferef o fs

CONVERSION TO 4 MODE Vi CRARACTER

ONE CHARACTER OF WINE-TRACK DATA

sts Jrlojriegs Joagrjij

1=} *o~] *0" Il-

/
0"} "1 .. *1*f*1°1*1°41"§"1°1 o 7 l;[-‘o (W11 . ’ ?

be (1] =)
CONVERSION TO MDOE Vi CHARACTIR
THO CMARACTERS OF NINE-TRACK DATA
[ 1241 rltsIs JlAidR12 N1 o j o i e |7 (311 ¢e§yj?
\ \ \ ~
\ \ N
\ \

crergcicfie gis Jrefastop dc1qiz in jrof 9 18 37 je, %1 ¢

NOTE : g is generated such that the Mode VI character (Octect) contains an odd number of Yogical

CONVERSION YO WOBE ¥1 CMARACTER

FIGURE 15. Conversion of nine track tape to Mode VI text characters.
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OATA AS COMTAINED OW TAPE ( STRUCTURED MESSAGES) 1/

RECORD WO 1} ? ) ¢ 5 s 7 (]
wsG ¥ ) mef we f i me f 2 "G 2 wer?
WEADER ey tor HEADER ey or TAPE T,
£0 CHAR 90 CHAR #0 CNAR 80 CHAR 160 chan 20 CoAR anal) Rk
DATA CONYERTED TO WODE Vi SLOCKS 2/
RECOND WO | ? 2 Cont 3
3 wsett jefeifo S 1yl mery Je S fajmeetr e je [ Sfimer t
ofs HOR nir|r T | Texr v 1 1 1124 Wit} T 1s tov \
" 60 CHAR [} 1 S0 cvAr |8 1 10 Cat » | 90 CHAR X
[} ] S cony
$ wsec 02 fe e I BERIR 3L 3 CYXEREB L s ]3] wsg 2 t]e s 1
ofu | maver [T | Tlafnir Y et frfe TES TEAY 110 v 1
" 80 CcHar |0 ] N N socumn |0 1 docmt 19 ]

6
s 1) e 2 tje
T tov Tl
X 80 CHAR | ]
NOTE :

1/ WAGRETIC TAPE COMTAINING OME OR MORE STRUCTURED MESSAGES IN LOCAL OR WATIVE
CHARACTER CODING SCMENE WITH YARTABLE LENGTM RECORDS.

RECORDS FOR EACH MESSAGE OW TAPE,

2/ SEE FIGURE 17 FOR TRANSMISSION OF THESE MODE Y1 BLOCKS.

FIGURE 16.

Typical structured format for seven track tape ,

HEADER, TEXT AND EOT

J XION3ddVY
¥-911-881-01S-1IW
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¢ g

] 7

SOM sLocx OoCK LocK
SYN sLoCK sYN 4 sYn " s % srw 4] SYN

¢ (

¥ Y

L W 4

4 L4

K A K X
sTn 32 sYN 1 sTR 9 s 3 SYN LA s s
L §
7 ’
RECETVER RESPONSES FOR MDOE Y1 MESSAGE
¢ TRANSHITTER ACTION ¢
J 4
SoM sLocx *LOCK nock nocK LOCK
sl gore] S™ ool B 4l L B Rl BT % ] sm w psm | jsm
pi 4
} J L4
L
' 4
X acx X AcK ax L
sY" 3 sYN ” p L] " sm s sYR ” sYN 4 ™ o sYm [
¢
’ RECEIVER RESPOWSE
FIGURE 17. Typical Mode VI transmission structured format

actions/reactions .
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action/reaction.

[ h . Y
’L TRANSHITTER ACTION FOR WODE VI MESSAGE (FIOWE 20) P
)
Som nocK nocx noCK noce nocx nocx e LT
svol yoce | 5™ s 1 sm ] s f0 e | s % | ™ w | sm » I ™ w | ™ w ™
L £
y ' |
Vi _ 4
4 7
s e sm 1% L sm 1% fsm % fem ] m o I I o B B -
' £
/ RECEIVER ACTIOW FOR MODE V5 MESSAGE ’
TRARSHITTER ACTION
L _ Y ¢
? " " 7
nock sLOCK »Lock nocK ocx nock nee ox
s a | ™ " s o | ™ «“ swi . s o w I o s 3 s
ra
f 4
¢ ¢
? A At X acR !
x A AKX (" M M
s} "o ] a | ™ 2 | ™ o sm e s s | s™ o sm g ™ . "
' 4
’ RECEIVER ACTION
¢ TRARSHITTER ACTION P
7 I K4
s UKL o IRXE oo REET o MU om [ | em
L _f
, [ 4
‘L ¥4
1 4
sm o1 3 LT B L B L i nlm|e s
Fi {
/7 7
RECEIVER ACTION
FIGURE 21. Mode VI transmission nonstructured format
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action/reaction.

a4 -
- 4
son nocx nocy soce nocx nocx
smi o | sm % s 3 s o3 sm 41 sm o3 sm " ]
¢ £
7 r 4
¢ P
’ 7
acx MK K X A M
s 5 s % s % | - ] * ] 3 s n ™ « s
(4 £
7 RECEIVER WESPOWSES FOR NODE Vi MESSAGE ’
TRANSHITTER ACTION
Vi _ . 4
J 7
son sLocK sLoCcK nock »LOCK srock oK soct
S™ oocx | 5™ n | ™ | s T fos™ T | ™ w1 %] sm l | sm
f —f
pi ) N |
J 7
["a d MK MK X 31 KK acx X
3] 5 sm s | s™ w | s w | o s p s » s " I sm
4 ¥ 4
b ] 4
RECEIVER RESPOWSE
’t TRANSHTTTER ACTION ¢
4
s "2‘;‘ ) rs s
rd
5 4
2 f
7 7’
s o} m n s s | sm
' s
7 aeceiven Reseomst
FIGURE 23. Mode VI transmission nonstructured format
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Custodians: Preparing Activity
Army - SC JTc3a - JT

Navy - EC (Project TCTS-1160)
Air Force - 90 ’
DCA - 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 - TS
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