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FOREWOQRD
1. This military standard is approved and mandatory for use by all Departments
ang Agencues ot the Department of Defense in accordance wuth Department of
A~ ....AL-_ At,‘nn 4 2 e NaAa ano=y ! __

Oetense Directive Number 4640.11, December 21, 1987 (appendix A).

2. Beneflrlal comments (rnrnmmpndahnnc addnhnnc deletions) and any
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by using the self-addressed Standardization Document Improvement Proposal (DD
Form 1426) appearing at the end of this document or by letter.
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STD-188A, MIL-STD-188B) into a document applicable to ta__i_j_’ communications
only (MIL-STD-188C).

4 The Defense Cmmmummnum Agency (DCA) published DCA wrecuiars (DCAL)
promuigating standards and engineering criteria appiicabie to the |ong haui
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Military Command System (NMCS). The loint Tactical Communications Qffice (ITCO)
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Dubllshed soeoflcatlons romuloatmo standards applicable to the joint tactlcal
communication system known as the TRI-TAC system.

5. As a result o Jomt Chuefs of Staf'r (JCS) action, standards for all mnhtary
communications aré ow bein puonsneo in a MiL-STD- 188 series of documents. The
Ml I:CT 109 cariac ic cithdAnnAdAaA ALY CTMN 1900 1NN
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ndarrk for tactical and Innn haul communications, a MIL-STD-188-200 series
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covering standards for tactical tommunications 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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. S QOoOCUMSnt IS tne 7esuit O JLI allLivulil Ut’qUIllllg Ltiai e Ltecriicat
characteristics of channel coordination precedures, previcusly contained in various
specifications and DCACs, be updated and published in the MIL-STD-188 series of
standards. This document contains the technical requirements for Mode The
current MIL-STD-188 series for information and record traffic exchange is as follows:

a. Mit-STD-188-171: Mode i

[ AAIL CTM 190 1777 [ PP e

L. vHL- 21 L1001 /L. vVioge i

I I1_.€TN.192.172: AMAaAa v/

.. Wil JI1 W 1V 17 2. IVIVUUICT vV

d MIL-STD-138-174 Mode V!

e MIL-STD-188-277: Mode Vil

7. This document supersedes MIL-STD-188-116-4 and paragraph 3.2.4.2, all
subparagraphs and Appendu | of the Joint Tactical Communications Offlce
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specification T1-A3-9013-00488.
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1.1 Purpose. The purpose of this document is to ensure interoperability and to
promote commonality of communications equipment and subsystems using Mode VI
channei coordination procedures An additionai objective of this document is to
prevent proliferation of equipment serving the same or similar function. The variety

nf aniuinmant chall ha tha minimiim nacaccarns tn ceinnart tha miccinne nftha armand
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forces in accordance with Department of Defense Directive 4630.5, Compatibility

and Interoperability of Tactical Command, Contro!, Communications, and
Intelligence Systems.

i.2 Scoge his document specmes the minimum requirements necessary to
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1.3 Application. This cocumem 1S appncanle to the oes:gn and deveiopment of new
GQUirijﬁL, asseimbiag €3, ana systems. cmulng )ybkcun that are uuuéi’gﬁiﬁg major
modification or rehagrlutatlon shall comply with the standards contained in this
document subject to the applicable reguirements 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 A Cuctam ctandarde and Aacian
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T
requirements spec citied 1n this document are mandat_gry andards
“shall” is used in connection with the parameter value or requrrment ‘under
consideration (see appendix A). Nonmandatory system standards and design
objectives are identified as optional by the word “should” in connection with the

parameter vaiue or requlrement unaer consucerauon for a definition of the terms
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currently inuse.

1.5 Tailoring. As a minimum, only those features or functions specified herein, that
are necessary to ensure mteroperabmty among systems shall be Implemented in an
equipment item. While every effort has been made to inciude all the features
necessary for protocol implementation, certain aspects depend on system
anplication and must be tailored by the snecification 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 Governmentdocuments

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-1037A 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 Source of documents. Copies of the referenced federal standards are available
from:

Single Stock Point Department of Defense
Commanding Officer

Naval Publications and Forms Center

5801 Tabor Avenue

Philadelphia, PA 19120-5099

For specific acquisition functions, these documents should be obtained from the
contracting activity or asdirected by the contracting activity.

3/14
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3.1 Definitions of terms. Definitions of terms used in this document shall be as

specified in FED-STD-1037A. Those definitions of terms unique to information and

record traffic exnange and not defined in FED-STD-1037A are provide beiow.

3.1.2 Character set. The synchronous character set used in the Mode VI protocol
consists of 256 octets and is in compliance with the eight-bit environment of FIPS
PUB 17-1. The octets are divided into two 128-character codes, one containing an
odd number of Ioglcal 1 bits per each octet and the other set contamlng an even

number of iogicai 1 bits per each octet. The ociet set Contalnlng the odd number of
lmmiral 1 hite mame Aireartly ienta ¢hn nicmkhe ki A Ctmmdacd ’]n fnr
TUYILaT 1 Wi TIg Iy Wiy 111l wiie BIIL UII. Amerilan swainGaid LOa i
Information Infprrhan_np (ASCH) charactercet, i e the odd parity siaht-hit rndn The

T ) P s ng Ny Syt T s e e

set of octets used for control and framing has an even number of logical ones (an all-
logical 0 octet is considered to have an even number of logical ones).

data rate is the rate, in bits per second (bps), at which Mode V!
Detween Iermlnals (transmltter ana recelver)

-
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v
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3.1.4 iLoop rate. The loo rate is t rate at w af han vy
terminal devices and transmissior n/cryptographic equipment.

3.1.5 Mode |. Mode | is an automatic repeat-request (ARQ) channel coordination
procedure wmch prowdes for synchronous, simu Itaneous dupiex data transTer lt IS

______ - & P -_..--A._:-l [ 'l.

UC)I nea w UE useu over terrestriai IIHKS.

RlAaclke are tr ancmittad +A a
L A SN O N 16 " u' 12111l AW LIS TOUOLWCIVE . 1Ie

free hlg ks and npnahvplv acknowle dg < blnck

negatively acknowledqed are retransmitted. A block of data cannot be transmitted
until the previous block has been positively acknowledged. In block-by-block
operation, no portion of the next block shall be transmitted until the block has been
acknowiedged in contmuous operauon the next biock may be transmitted up to,

ETX/ET
UULIIUL"IL”JU”IQ, un-: lNCIDLlldldLle[5

t+tha raraivar Th

~2 - SN et Y lme s Tt e

3.1.6 Mode Il. Mode Il is a non-ARQ channel coordination nrocedure that nrovides

for asynchronous, simultaneous, independent, duplex data transfer. No
acknowledgment procedure isimplemented.

3.1.7 Mode V. Mode V is an ARQ channel coordination procedure that provides for
asynchronous, simuitaneous, independent, dupiex data transfer. it is designed to be
|ltqf\l Avunr tarractrial linlc Crrnr ‘ -~ arbn—...‘n_‘un
UL WVTT WCIITIoLIIal 111i1RD). (SRR} llcc lHC:)G\_.,C) alc pU)lLIVCIy AQURIIVUVVY] cugt:u.
Messages with errors are rejected by the receiver, and retransmission is requested.
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3.1.8 Mode VI. Mode Vlisan ARQ channel coordination nrocedure that provides for
synchronous, simultaneous, duplex data transfer. It is designed to be used over
terrestrial and satellite links. Messages are structured into blocks. Each block has a
unlque number associated with it. Error ’free blocks are posmvely acknowledged

USRS U e o oAl e A

DIULKS LUllLdllllllg errors are negauveny acxnowueogea Al acxnowueagments

nn(l‘hno :lnﬂ nanafnun haua tha unigque his nitmhar accnriatad with tham Tha
I TICYUUIVE, 1IUdVe LT uilityyue ulu\r\ numoer asscldiaied witn tnegm. Ve

blocks of a message are organized into block groups. All blocks in a block group are
transmitted whether or not the precec?mq blocks have been positively
acknowledged. Any blocks not positively acknowledged are retransmitted. All
blocks ina block group must be positively acknowledged before transmission of the
next DIOCK group is lnmaleu

2.1.9 Made VII. Made Vil i< an ARQ channel ¢coordination nrnrpdnrp that nrn\ndpc

sYISA ST Wi, SV NS eI v

for svncﬁronous simultaneous, mdenendent duplex data transfer. It is desngned 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.

2.2 Abhhreviations and acronyms. Abhreviations and acronyms us A in thic
Abbreviat ceg In thig

document are as deflned in FED- STD 1037A and are orovnded in aooendlx é
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4. GENERAL REQUIREMENTS

4.1 Mode VI channel coordination procedures. The Mode VI channel coordination
procedure provides for synchronous, simultaneous, duplex data transfer. Mode VI is
designed to be used over terrestrial and satellite links, and its major features include
a unique identification scheme to identify control and data characters, high-

intearity and the ahilitv to accammaodate catellite link nath delave
inteqrity, ang the ahilnty 10 accommodate satellite ink nath delays.

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

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

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

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

4.3.3 Framing characters. Framing characters serve to delineate the beginning and
end ot 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 iong with an even number of logical 1 bits per
character (except BP). The framing characters are:

Ctart nf haadar ICOWD

JLUITL W IT HICQAUTT \J\si i)

Select (SEL) character

Start of text (STX)

Block number (BN)

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

Biock parity (BP)

w~oanow

4.4 High inteqrity. Message integrity is accomplished by positive acknowledgment
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

PN P 1 P T Gy

dLKHUWIEdgHICHl Process.
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Table!l. American Standard Code for information interchange (ASCH)
and Mode VI data characters
N\ 'y n ~ ~ . . . J
| \7 » ! U U U U i 1 i 1
~ — - N n n L] 4 n n L ] 1
<o > [V v ] 1 v (¥ ' 1
| N as >l ol 1l ol vl ol 110l
| -
L sits \_ Column
\ aal aal a>!l ai —_— n 1 - 2 a c -
- - - V) ! &L - - >4 v I’
AR R LN
v v v v v \4
0jojo0}jo 0 NULIDLEl sPl ol @) P |~ | p
G 10101 L SOH|DC1| ! 1 1A Q] al|a
0103130 2 STX{DC2| “ | 2 | B | R | b | r
0jof | 3 etxipcal # 1 3 1 cl s | e}l s
0Oj170;0 4 EOT | DcCa 4 |lo | T|d]|t
n 1 n 1 [~ PR A - - .
v ' v ! d ENQ INAK % b= E U e u
oft1l1140 6 ackisynl e 1 s L Fl v ¢ty
o111 7 BELIETB oo 7 | G I W | g | w
110100 8 BS JCAN|] ( [ 8 [ H| X | h | x
EERER ? HTJEM [ ) L S (¢t Y [ ify
11011160 10 LF lsul * i Y4 i 2z
1Tjogpigi i1 vilescl « | 5 Ikl 0] k] ¢
LI A 12 FFIFS ) . <LV
L AL B 13 CRIGS| - 1 =M1 1 im1}
1 1 1 0 14 sO | RS > N A n ~
L L B 15 ssjus|{ /] 2] o] __| o |[DEL

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

ay = LSB; ag = MSB
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84 CHARACTERS

CHARACTERS COUNTED

IN BLOCK PARITY

IOw

15t BLOCK OF MESSAGE

80 DATA CHARACTERS

A4 m

Figure 1. Mode VI - normal block - 1st biock of messaqge.

84 CHARACTERS

CHARACTERS COUNTED

IN BLOCK PARITY

IQw

80 DATA CHARACTERS

Figure 2. Mode V! - normal block - one block message.
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|< 84 CHARACTERS >I
P CHARACTERS COUNTED al
i~ IN BLOCK PARITY 1
s Ele
T | # e 80 DATA CHARACTERS »| T 1o
X B |°
NOTE: # = Biock Number
Figure 3. Mode VI - normal block - text block.
[
lf 84 CHARACTERS b'
CHARACTERS COUNTED |
| oK ARy >
INDLUCLR FARITT L]
s |an Els
T 132 |« 80 DATA CHARACTERS > I p
X 127 X

Figure 4. Mode VI - normal block - last block of messasge - text block.
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4.5 Path delay accommodation. Accommodation is achieved by requiring that a
message block be acknowledged with a time period that is greater than a satellite
link round-trip delay. The message blocks are organized into block groups of up to
96 blocks. All blocks in a block group are transmitted whether or not preceding

biocks have been positively acknowiedged; however, ail biocks in a biock group
must be positively acknowledged before transmission of the following block group
is initiated.

4.6 Octet code. The requirement to transmit the total 128 characters of ASClHi
necessitated the development of an eight-bit (octet) coded control system that is
transparent ‘tO all data characters. The elght -bit Mode VI code is compllant Wlth FIPS

PUB 17-1, eight bit environment character structure. The elgm 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 |ngaral 1 or

wiilei GNves fTie wiTlArGGwew ~ po tSided W

logical 0 bits and the other character group consists of an odd number of logical 1
bits. The even number logical 1 bits e:ght bit environment character group s 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.

12
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5. DETAILED REQUIREMENTS

5.1 Mode VI protocol. This document describes an information exchange protoco!
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,
lsafe message store, and channel synchronization, with provision to compensate for
lnn u.

(944

te)

>q

W @
o
-

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

—h A

Z

3
.3 Message block structure. Message blocks shall consist of normal blocks or short
iocks.

o wun v

5.3.1 Naormal me
r

four framing ch

- i

5.3.2 Short messaqe blocks. Short message blocks shall consist of from 0 to 79 data
characters (see figures 5 through 12), ?our framing characters, and an End of
Medium (EM) controi character. The totai length of the short message biock 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 shali support the following data codes in the data
portion of each block.

a. American Standards Code for Information Interchange (ASClHl) and the Mode

Vi data character set (odd number of logical 1 bits per character, see tables |

and If).
b. Other data codes and binary bit streams.
5.4.1 ASCIL. The protocol shall support the synchronous ASCl! character set (see table
) with odd parity for data. This ASCll set correlates to the Mode VI data character set

(see table Il).

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

PEERCIL RS2 VL ORI 2NN WIS,

remainder of the segment shall be coded as logical 1 bits (see appendix C).

13
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_ CHAKACTERS COUNTED |
l‘ IN BLOCK PARITY ’I
S 1S €
Alels - 15t BLOCK OF MESSAGE 1 E]l 18
N BN 1 TO 79 DATA CHARACTERS " m P
H L B
Figure 6. Made V! -shart block - 1st block of messaage.
gure 6 ade < a
CHARACTERS COUNTED
| < o >
] INDLULR FARITY
s |s el
fa) E | 17O 79 DATA CHARACTERS > :n T ;
HfL M1 x
Figure 7. Mode Vi - short biock - one biock message.
| = CHARACTERS COUNTED ol
™~ IN BLOCK PARITY > |
Q DAl ~aTaA £
- [SAA ) (RN E - B
T 132-1a 1 TO 79 DATA CHARACTERS LT
~ - | M P
X [127 B
Figure 8. Mode VI - short block - text block.
i CHARACTERS COUNTED
!‘ IN BLOCK PARITY >
S |BN DATA . Elg
T 132 |« | TO 79 DATA CHARACTERS >l ! ]e
X 127 X
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siejelels
TINnIMm]T P
X B
= )
C sli1jofrfjo]f
H 7{ofofjofofjo
: CHARACTER 6 Joli1lolof
NS H M N L
C
¢ (see Table i) 3 olololils
€ 2|l 1fr}o}i]o
R 11olol1]1t]oe
* S —
8N 34 £TB
™
i~ 1N Comomronlon oL CCAA Lol .
Figyuic 1v. cxailipie O1 Civi DIOCK
s{eIm|ele]s
1{n}c Tir
X 8
s ,
¢ N IEN IET RN IR 'Y IR
" 71ofofajolo]o
: CHARACTER 6 Jolrvlotojo}
A BITS spopopryryg?
C q v V) 1 1 1) 0
< (see Table 1) ol lolol il
E 2 111y tfof 1]
R INEIBRIEIRERIE
¥ ,
444 Xk
STX — ) N . 8P
BN 35 __._J £T8
MC £EM
Figure 11. Example of MC block beginning/end of binary text.
s{Bimjelels
TINJCiMm]T]P
X 8
r ,
c g8]1]o]1]1]o0]o
H 710l 1v]o]lo)o]1
RA CHARACTER 6 fofi1]jojojofn
A BITs o I I S Y Y B
C 1 | 4 u U U 3 v 1
T (see Table 1) 3foljolol o
E 241fof1]ofto
R tloelof 1] ] ]
h 4 v
A A4 D
sTx ==l ] N\ — gp
BN 116 €78
DC3 M

Figure 12. Exampie of DC3 block - end of record.
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5.5 Framing characters. Aili 1ramm9 characters, with the exception of biock parity
Mmooy LT . o L. [y PRy S R b 01 Llae fome bl 08 A d Y T o
{Dr), stiall nave aill even nuimoer ol IUglLdl I DI (dee wapied i1 anu ii). e gven
number of logical 1 bits per character (and their position) shall distinguish framing
characters from data characters (see tables | and ll). 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 HI

CUIN 181

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 defined in tables Il 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

554 Block nu

after the SO

Hl
Blocks within
Bilocks within

n
g

er (BN) A BN shall be the second framlng character of all blocks,
oc' . The numoermg sequence shaii be as shown ln tables it and iii.

- ...LA-,..I memomo e i diiimb, Eomcan ovo b . 4o «~ DAL
a

iUMmoerea consecutivery 1rom numoer 32 Uup 10
transfer na rmnﬁar‘ or the BN of the ETX hlack.

~1 . ITLAL W Wi LT WY Wi T Wiy
| s

m I
o

5.5.5 End of transmission block (ETB). ETB shall be the third framing character of all
ocks except the | last block of a message. ETB shall be the 83rd position of a normal

Y Y ~a a

C or Tonowmg the EM in a short block (see Tlgures 1, 3,6, and 8). ETB shaii be

avaand b
oW uuy

6'c_>

.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 posutnon 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.

w

c e OlAarl, aaeie, \ D [ P ISP P I R PR el
2.9 DIVULK paritl ). D 4 maming Cnaracier T every DIOCK It e
message. BP shall be tormed by the binary addét:on without carry (modulo two) of
each of the bits in each row of a block that starts with the second fra aming character

row
(see figure 5) including all data character 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 termmal shall generate the bmary summation of each received
character, starting with the second character ot each biock. When ETB or ETX is

At mmtmd b macd b Py [,

-~ ~ o ~11 L el abe o oo PRy
geweie]d, uie next Lniarader snaii Dpe Lompdreu with the receiver- generat d BP. if
the received BP character and the receiver (};\enerated summation are not equal, a
negative acknowledgment (NAK) sequence shall be sent.

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

5.6.1 End of medium (EM) block. This special short biock shall consist of five
characters: STX, BN, EM, ETB, and BP (see figure 10).
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Table lll. Mode V! eight bit control and framing codes

a7 —l o0l olo)ol 1] 1 1
as >{ 0 | o] 1 1ol of 1
Bits as >l ol 1}lo| 1o}l 1]o}1
;‘ 13 ‘r ‘I Row*“'“'ﬂ"’ o 1]2|3|als]|se|7
ojolo]o 0 32 |48 | 64 | 80*| 96 [112
olojo]1 1 SOH 33 | 49 | 65| 81 | 97 |113
ojlo]1]o 2 srxm 34 | 50 | 66*| 82 |98 [114
ofof1]1 3 ETX |DC3| 35 | 51 | 67*] 83*| 99 |115
ol1lolo 4 36 | 52 | 68*| 84 [100 |[116
of1]o]1 5 NAK| 37 | 53 | 69*| 85 [10% |117
ol1]1]o 6 ACK|SYN]| 38 | 54 | 70*]| 86 {102 [118
ol1]1]1 7 INv [ETB | 39 | 55 | 71*] 87 [103 [119
1{olojo 8 CAK {CAN| 40 | 56 | 72*| 88 |104 |120
1Jojo]1 9 EM| a1 |57 |73 | 89 [105 121
1jol1]o0 10 Mc| 42 | s8 | 74*] 90 |106 |122
BIERERE 1 43 59 | 75*] 91 |107 [123
111]0}o0 12 FS |44 |60 | 76 | 92 |108 [124
AERERE 13 | Gs | 45 | 61 | 77°| 93 109 [125
1j1]1]o0 14 ﬂaa 62 | 78 {94 [110 [126
111]1] 15 47 | 63 |79 | 95 |111 |127

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

Bit position ag (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 BNs are also Control Codes when associated with ACK or NAK

65 atso used for SEL character A
66 also used for SEL character 8
67 also used for SEL character C
68 also used for SEL character D
69 also used for SEL character £
70 also used for SEL character F
71 also used for SEL character G
72 also used for SEL character M
74 also used for SEL character )
7S also used for SEL character X
77 also used for SEL character M
80 also used for SEL character P
83 alsa used for SEL character S

18
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Table IV. Mode Vlselect framing characters.

Code
Se'GCt . _ Iodmmtifiratem e
Chal’aC‘ter agritiInica vl
ag a7y ag ag aq a3 az ai
I B R I

A 0 1 0 0 0 0 0 1 1A No.2 (Note 1)

B 0 1 0 0 0 1 0 Identifies the source
transmission media as being 7
track. (Note 1)

C 1 1 0 0 0 0 1 1 Identifies the source
transmission medla as being 9
track. (Note 1)

0 1 0 1 0 |card format (Note 1)

E 1 1 0 0] 0 1 0 1 Reserved for future use

F 1 1 0 0 0 1 1 0 |Card format (Note 2
Actwate operator alarm

G 0 1 0 0 0 1 1 1 Reserved for future use

i H 0 1 0 (0] 1 0 0 0 |[Mode Vidata code. (Note 1)

J 1 1 0 0 1 0 1 0 [Reserved for future use.

K 0 1 0 0 1 e 1 1 |Reserved for future use

M 0 1 0 0 1 1 0 1 Reserved for future use

P 0] 1 0 1 0 0 0 0 }Reserved for future use

S 0 1 0 1 0 0 1 1 Activate operator alarm.
{Note 3)

NOTES

N

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

Select Character F will be inserted by the message switch as the second framing character
of the first biock of each ¢ rd message delivered to a Moae Vi channel if the header of the
message indicates flash or higher precedence. It shall not be inserted by any subscriber
terminal

Select Character S will be inserted by the message switch as the second framing character
of the first block of each paper tape message delivered to a Mode VI channel if the header
of the message indicates flash or higher precedence. Select Character S shall not be
generated by any terminal.

19
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5.6.3 Record mark (DC3) block. (see fiqure 12.)

5.7 Message block groups. Message-block groups shall consist of 16, 32, 64, or 96
biocks. A biock group containing an ETX biock shaii end with that biock group.

5.8 Message transmission control. Message transmission using the Mode V! 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
transmlssaon and estabhsh channel synchromzatlon Control character sequence
shaii be initiated within ten cnaracter tnmes after a request for answer, if no
transmission is in progress, or upon co f th ck transmissio

LS Udll)l"lbblﬂll
‘l hn rnracun chall rnrnnn|7n the sequance w :hnn
% Pl i Ve ST 1w 5'!!&‘, LR J‘.\-‘ LA A AR ASE N}

+ n
are detected, except for positive or negative acknow eé,
require detection of four contiguous characters (see table V).

E
n
o
e
C
=4
('

al characters
i WIS WALV I

r
quences that

-
W
) =
[\Y
[a}
-
(1]
-
v
o~
)
Q(
W
=
o
o
M
v
[
3
(ad
U
«<
Py
T
(1]

in response to a TEQUESI T a Sw éf
r -
i

ara ETR D Ar £ETY QD it Cnn
aiC LIk Or Ul i/ O, |

. ]
nan pnd of block (ETB BP) or pnd nf (ETX RF:) is received, ceiver shall
respond with a posmon acknowledament (ACK) NAK, rerect messaae (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 receuved the receiver s'haii respond with CAN

==L e I/ AWV L \AIDT 'r' — \7? PUPRPN o e b AV
aCK"OW|eugment ‘LA'\] or VVDI sequendce E \" |||U ates a Tour-cnardCler ALK
and NAK caniianra
CGIIG TN/MIIN )C\-'\-ICI IwG .

5.8.1.1 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 I, Il and V). ACK

~ al e e e A '™

ACK 32 32 shaii be the response to an error free SOH biock.

5812 NAK. K 32 1hrnnnh NAK 127 seauence shall be transmitted by the receiver

-l > N . - e A AR S TeNe Wy LA~ L) ) =8 |

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 3232 through 127 127 (see

£ 42\ v IAI

IaDIES i, iti, and V). NAK NAK 32 32 shalil be the response to an SOH block received

~ e g e o

Wllll al etiur.

[\
(@]
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Table V. Example of Mode VI acknowledgment sequences

CHARACTER BIT POSITION

SEQUENCES
87654321187654321187654321[8765432:
ACK ACK 32 32
Ack32 looooo110loooootri1o0ftoroo0c0ltoroccco
NAK NAK 32 32
NAK 32 10010101}10010101]10100000l10100000
14— 32 bits (4 contiguous characters) .
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5.8.1.3 WBT. The WBT sequence shall consist of 20 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 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.

5814 FS Twenty contiguous FS characters shall be sent by a transmitter to signify
receipt of positive acknowledgment of all link blocks transmitted in the block group.
The valid responses to FS are WBT, VT, or RM. The acknowledgment of FS is VT. The
FS sequence shall be repeated at one-second intervals until a response is received or
a ten second time-out condition is indicated.

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

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

5.8.1.7 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 shall be retransmitted at five
second intervals until a CAN sequence is received (see table Vi). An RM sequence
shall be sent:

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

b For equipment failure.

¢. Uponreturn from a self test.

22
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Table VI nda \Jl _raiart and rancal maccana nracedurac
i ’ v IVIWVWIG VI SCITULLOINIU LAIIVNC L LTS IiUYG Wiwhe Wl w2
STATE Receiver (RCVR) Transmitter (XMTR) Description
SYN No data to send.
IDLE SYN < New circuit estabiished by XMTR.
=l
Transmit XMTR begins transfer of message
ades Llaat, Ll o
iU UIVULK DIOCKS
<
i oT naa Since CKT has not been established
GCIRGULHE nw . . .
CCTARI ICHMENT —t RCVR rejects incoming message and
;-I;E' 1T " forces XMTR to send CAN sequence.
MESSAGE) CAN XMTR detects RM and cancels MSG.
CAK < RCVR detects CAN, discards MSG
—p- SYN being received, and sends CAK.
< XMTR and RCVR send SYN to
SYN o b maintain synchronization.
T Lt
R Transmit XMTR begins transfer of msg blocks
A P MSG biock group(s).
DAYYID e cdn o mcnsm b nve mhe
- - ~ LCVRIENUS ISPUINme 1o calii
,E. SYN/NAK #/ACKb# received message block as blocks
! Transmit are received.
MSG block XMTR sends last block of group.
MESSAGE SYN/NAK-#/ACK RCVR sends response to each
G\IUCELLJAH . !0-‘ - :g rﬂ?eH\'led ‘Aﬂsc b!e{k
XMTR detects uncorrectable error
P CAN in MSG or response received and
CAK -« cancels MSG.
—_— — RCVR detects CAN, discards MSG
SYN being received, and sends CAK.
- AAATE ol D 1D emamad €Al
AVIIR Al ALV R l:nu:uwl.u
SYN N « maintain synchronization
Transmit XMTR begins transfer of MSG
~ MSG block block group(s).
SYN/NAK-#/ACK-# < - RCVR sends response to each MSG
> Transmit block as blocks are received.
| MSG block XMTR sends tast block of group.
.
REJECT RM 5 RCVR d- ects uncorrectable error
MESSAGE > in message and sends RM sequence.
~ CAN XMTR detects RM and cancels MSG.
_ <
CAK RCVR detects CAN, discards MSG
—3> being received, and sends CAK
SYN e avs o DD 1OV A b el
2 XMTR & RCVR send SYN to maintain
IDLE CYN <« comehranizatinm
[ w18 Ayrinuineauun.
.
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5.8.1.8 CAN. Twenty contiguous CAN characters shall be sent by a transmitter to

direct the receiver to discard the message currently being received. The CAN
sequence shall also be initiated upon receipt of an RM sequence (see tables Vi and
\/IY Thoa ualid racnAanca ta CAN ic \WWIRT ArCAY Tha rl\h caminnrachall lha ranasatad
vilj). LIE N A~ vauu IC)'JUI IDT LU \L/AIEIN (D VYD U NN, THIT /I )cquc‘ll\.c ilanl Jco lc‘pcattu
at five second intervals until mspense is received or a ten second time-out
condition isindicated. A CAN seau e shall be sent:

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

| SO ol > Lmil. o

U. I'UI EqUIpllIElll lalure

c. Upon return from a self test

d. Inresponse to areceived R quence
5.8.1.9 CAK. Twenty contlguo s CAK controi characters shaii be sent by the
-A,-;..... ~ T mnrira iom raC AT P AI b mrlonmiasbmd e dbem e 4 ~kabn FARL A /AN
TCLCIVHIY UEVILE 11T TEPUTIZE LU ad UAIN LU alK |UW|EUH Lne IELEIpl O I UAIN. A LAN
shall be accepted and acknow!edged within and between messages. A between
message CAK shall indicate receipt of the CAN and shall not cause cancellation of the

not ca
prevuous message. A within-message CAK sequence shall i
sending the CAN that the message being received has been
may initiate a new message transmission.

EQ 1 1N lemusaliasd /IR I\ PV ience Tha MV camiinamen chall lha ¢oanncemn: b ar Sriazamd

L.0. 1.1V HIVAalIU 1INV 5T quc:l (<. FHIT NV DTYUTIILT JSliall uc l. Gll)llllllcu ad vwe ll.y

contiguous characters. The INV sequence shall be transmitted whenever an
nexpected ACK, NAK, VT, or CAK sequence is received

5.8.1.11 Idle line synchronization (SYN). SYN shall be transmitted continuously to
mamtam character syncnromzatuon whenever data or control characters are not

P AP 3 U W | [ VP PR e e A ‘_A _—— = e o

Deu g uansititied. NO 1e35 I"dn SiX CO"UgUOUS )'lv C[ aracters S all De Iransmlneu
hatwoan Mada \/l maceana hlarke
uEtween wiDGe vi ie55ag< Oi10IKS.

5.8.1.12 End of medium (EM). The EM control character shall mark the end of data in
a block containing 79 or fewer data characters. EM shall be included in the block
parity check and shall be foliowed by ETB/BP or ETX/BP.

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.

*

............. fomemnand balam-l,
10171 EdLll plUp!‘.‘lly 1IHamneu DivCK
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5.9.3 Message block retransmission

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

[\
F =3
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STATE Receiver (RCVR) Transmitter (XMTR) Description
~ SYN No data to send.
<= XMTR and RCVR send SYN
IDLE SYN New circuit established by XMTR.
‘>
P CAN XMTR sends CAN sequence.
I RCVR detects CAN and sends
— — CAK. RCVR clears any
incomplete messages.
CHANNEL
ESTABLISHMENT SYN XMTR received CAK and
< ontinues sending SYN
character.
SYN RCVR & XMTR are in SYN sync.
T > RCVR & XMTR are in traffic state.
R Transmit ,
A Msg blocks XMTR begins transter of MSG
3 SYN - block group(s).
F — .
| Transmit ,
. Msg blocks RCVR sends response to each received
SYN/NAK-#/ACK-# | <= message block as blocks are received.
=3 XMTR sends iast biock of group.
SYN XMTR checks all f
. < checks all responses for
SYN/NAK-#/ACK ; transmitted messages block group.
DATA Retransmit
TRANSFER VISg biocks XMTR retransmits message blocks
SYN/NAK-#/ACK-# | that were not positively
- acknowiedged (ACK).
SYN _
. < XMTR has received ACKs for all
SY . X blocks in the group.
—D
FS
SYN < XMTR transmits 20 FSs.
»
SYN n _
< RCVR transmits 20 VT characters
to =ck". wiedge FS. RC‘v‘R sends SYN
vT if GS cannot be sent immediately.
-
P SYN XMTR prepares to send next block
SYN < group upon receipt of VT.
— o
SYN RCVR sends 20 GSs to indicate
GS <= ability to continue receiving.
-
SYN XMTR continue ffi

nuest iC state

tra
or reaches end of message.

[
(V4]
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59.3.2 Unacknowledged blocks. Upon completion of the transmission of all
message blocks in a block group, the transmitter shall retransmit all message blocks
tor whnch no acknowledgments have been recewed After all unacknowledged

biocks have been retransmitied, the process shaii b repeatea after a one second
interval for all the then remaining unacknowledged blocks.

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

shail be discarded.

EAQLC Curnrcivun hilasl santeancmniccimn 1€ & ¢rmmcrnmitbar doamermite A hhilasl Aimbhe $imane
Fed D LALGCOIIVT VIVULWLA lcgall)l IIB)IUII 1 a Uaipiiiiige uaidiiiv a JIiVLR Tiyliv uinne
without receiving an ACK or WBT, the transmitter shall alarm and cancel message
transmission by sending a CAN sequence.

5.9.6 Block framing errors. Errorsin framing characters or in their expected position
shall cause the recewer to lgnore the block (see table VIII). Once a frame error has
been detecied, the recelver shaii discard current biock accumuiation and begin next

maceana hlaclh arrcimmida
lllc);ayc MIWUGOVA Gk\ulllulatl\l!l

5.9.7 Excessive unexpected 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.

E 1N AAAAda \/! traffir_ctata Ciniirae 12 and 14 anAd 4ahlac \/I and \JI! chAaw tha
4 LA~ ITVINNIE & 'l‘ STERIT I DLULVG L] laulc) L~ RV INA 4TY AliNa sUUVWiIWwS L ] &) IS wiae FIRA~A A J Sl
functions required to transmit and receive a Mode VI message. The Maode VI

message transmission dlaqram (fiqure 13) ‘shows the transmission of Mode VI line
block groups and the protocol required for validation of the groups. The Mode VI
message reception daagram (figure 14) shows the functions requnred to accept or
reject incoming iine biock groups and the promcou requirements. The specificinputs

~ o mibamsidbr awan sbhaiiiia foa Llmiiwan ol 4 A alavens mamasatacn] £ame ablhrnmsmnal
ana oulpuw are snown in rigures 13 and 14. The dldllll)#EHCldL a TOf aonormas
randitianc ara denictad and nraraccad acchnuwwn nan tho trafficr ctato in finnirac 12 and

TINWS T OV W § S &l N v‘""“v A A RAN § P'v““\ov, WBd VIV WTIT Wil LTI AT LIV T T % Jebd b §8 0 l's\‘l weo Vo WIS

5.11 Character and bit transmission. Transmission of Mode VI characters shall be in
accordance with FIPS PUB 17-1; that is, least significant bit first to more significant
Dlt (see taDleS I II and lll) aj through asg in ascendmg (consecuuve) Ol’def

g 12 Anrda Ul timina and timanite Tahila I¥ enarifine tha minimiim Mada \/)

oo § IVIWN O v “rrENy l'q A5 IS AR BAA AT AT 1TGaWIG 17N )P‘\IIICJ A9 B A IARSARERERAY A RE] LA A RS A A= Al

requ rement tor timing and time-out conditions and actions to be taken for proper
eration.

5.13 Safe message store. A receiver shall positively acknowledge a Mode VI message
only after the ‘message has been placed in safe message store, i.e., hard copy, paper
Iape ma?neuc tape, OISK or any temporary srorage eiement protecrec from ioss of

At ebyall L- ey ine tc svstem -\A-‘-A-L\-\‘-A-\p fme ad lanes 24 b~
ualia. 2aQ1T )\Ulayc )llall ut: |ll"l|u| < w )y LTI PTIlUiIvalivinn 1WJUil al icasl o+ llUUl)
nt a
18 a

The Maode V! cvc’fnm chall nlace a messa o safe starage within aone second after
12552 110 sate <t 1@ secong atte!

wew W e b A

receiving the last block of a message.

N
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TABLE VIlI. Mode VI block framing errors.

Frame Characters (FC)
C/;EE STX or SOH SELor32thruN ETB or ETX
1 Not SOH SEL N/A
First 2 |soH Not SEL N/A
msg
group 3 |NotSTX 33-N N/A
4 |STX Not 33-N N/A
Other than 5 |NotSTX 32-N N/A
first message
group 6 STX Not 32-N N/A
Not first
7 character in block N/A N/A
N/A Not second N/A
8 / characterin block /
9 N/A N/A Not ETX or ETB
Any ETX but block # is
message 10 IN/A N/A not equal to previ-
ouslyrec'd ETX
group block
ETB but block # is
11 IN/A N/A greater than or
equal to previously
rec'd ETX block
12 /A N Not 83rd character
N /A and no EM in block
Not 4th thru 83rd
13 |N/A N/A character and EM
just before FC3
N/A:  Notapplicable (i.e., FC correct for this position)
N. 47 for Group Size = 16 blocks; 63 for Group Size = 32; 95 for Group Size = 64;

127 for Group Size = 96

P e R IEE

27
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Table IX. Mode V! timing and time-outs
FUNCTION CAUSE ACTION
WBT WBT received Send only SYN.
No WBT received for 10 sec Restart data transmission.
S min of WBT reception. Alarm.
WBT WBT transmission Send WBT sequence every
second.

For 1 secnodataorCCcanbe }Send WBT sequence.
nroroccad
Pl o o oF Nl
Ready to receive data Send GS sequence.

FS FS transmission.
ACKs received for all blocks. Send FS sequence.
1secno VT or WBT. Send FS sequence.
10 sec no VT or WBT. Alarm and send FS sequence.

FS FS received. Send VT séquencé.
For 1 secunabie to send VT. Send WBT. Send WBT every

second untii VT is Séﬁt

vT VT transmission. ) - ) ]
For 1 secunable to send GS. Send WBT sequence.

vT VT receuved
1 min of WBT reception. Alarm.
10 secofno VT. Restart data transmission.

BLOCKS | 1secaftertransmissionofall | Transmit all blocks not ACK'd.

biocks
All biocks transmmea atieast }jAiarm and send RM.
8 times and all blocks not
ACK'd,

(V8]
o
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Table IX. Mode VI timing and time-outs - Continued
FUNCTION CAUSE ACTION
RM RM transmitted.
5 sec. Send RM, accept only WBT or
CAN
10 sec. Send RM and Alarm.
RM RM received. Send CAN
CAN CAN transmitted.
5 sec and no response. Send CAN
10 secand no response. Send CAN and Ailarm.
CAN CAN received. Send CAK.
CAN received. Unable tosend [Send WBT. Send WBT every
CAK in one sec. second untii CAK issent.
GS GS transmitted. Send GS after transmission of
VT when ready to accept data.
Transmission of GS sequence
eiiminates WBT sequence.
GS GS received. Transmitter continues sending |
data.
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5.14 Mode VI throughput calculation. The following equation shall be used to

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

a.
b.

C.

then:

5.14.1

No errors are generated or detected.
All blocks of a message except for the last block have an equal number of bits.

All responses are given in ten character times.

. Where:

t = time, in seconds, to transmit a Mode VI message

G = number of block groups required to transmit the message

B = number of bits in a block group except for the last block grou

L = number of bits in last block group

Rt = round trip time in seconds

R = dataratein bps

608 = (10 ch to process last block + 4 ch ACK seq + 10 ch to process ACK
+ 12chto processFS + 20 VT ch + 20 GS ¢h) x 8 bit/ch

S = One second to place message in safe message storage

= [(G-1) (2Rt + (B + 608)/R) + (2Rt + (L + 608)/R) + S] seconds

Example. The following example illustrates the calculation of the time

needed to transmit a 6900-character message in Mode VI. Using the equation from
5.14 and using a hlock group of 16, Rt = 0 and R = 2400 bps, the following equation

is derived:
= [(G-1) (2Rt + (B +608)/R) + (2Rt + (L + 608)/R) + S]second
where:
G =6
Rt = 0
B = [16 blocks/group (30ch/blockx8 bits/ch)] = 11520 bits/group
L = [6blocks/group (90 ch/block x 8 bit/ch)
+ 1 block/group (25 ch/block x 8 bits/block)] = 4520 bit/group
S = 1second
then
t = [(6-1) (2Rt + (11520 + 608)/R) + (2 Rt + (4520 + 608) /R) + §]
t=(5) (2Rt + 12128 /R) + (2Rt + (5128)/R) + S}
t = [10R + (61640/R) + (2Rt + (5128)/R) + 1]
t = [12Rt (66768 /R) + 1]
t=[12 (O) + (66768/2400) + 1] =
t = 28.40 seconds

[V
N
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5.15 Tabulation transmission times. Table X lists the transmission time for a 6900
character message tor various block groups. (96, 64, 32, and 16) and Rt (0, 0.5, and
1).

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

calculate the transmission efficiency of a Mode VI message.

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

then

E(%) = (t/tac)x 100

(Ve
W
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6.1 Key word listing. The following key words and phrases apply to MIL-STD-188-
174:

i a4

utomatic repeat-request

LS
hannel cantrol nrocedures

L PUOLTSELIT e

1

Error detection
l__i_ne blocl;
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DEPARTMENT OF DEFENSE DIRECTIVE 4640.11
21 DECEMBER 1987
SUBJECT: MANDATORY USE OF MILITARY TELECOMMUNICATIONS
STANDARD‘\S
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This appendix contains information related to MIL-STD-188-174. Appendix A is a
mandatory part of this standard.
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MIL-STD-188 Series
References: (a) DoD Dircctive 5137.1, "Assistant Secretary of Defense
{Command, Control, Commpunications, and Iatelligemce),"

April 2, 198S
(b) DoD Directive 4120.3, "Defense Standardization and
Specification Program," February 10, 1979

fc) DeD 4120.3-M, "Defense Standardizstics and Specificatiocn
Program Policies, Procedures aand lastructions,” August 1978,
authorized by DoD Directive 4120.3, February 10, 1979

{d) through (1), see enciosure i

A. PURPOSE
This Directive establishes policy governing the appiication and use of the
MIL-STD-188-100, -200. and -300 sez;es of telecommunications standards; prescribes
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1. This Directive applies to the Office of the Secretary of Defense (0SD),
the Military Departments, the Organization of the Joint Chiefs of Staff (0JCS),
the Unified and Specified Commands, and the Defense Agencies (hereafter referred
to collectively as "DoD Components').

ns cover the developnent and application of military tele-
iovwing:
a. MIL-STD-188-100 series, containing standards common to loang-haul
and tactical communications.

b. MIL-STD-188-200 series, containing standards exclusive to tactical

telecoamunications.
- MYTY _OTN_100_ANNA s e mrmemt mcmsmn otamdamda cavmliicdrwas 2o 1T ama_tbhawl
< (1dATIIlUT 1007 JVV BTL LTI, LUVULELULUYK DLOUUALIUDd CTALILIUDILIYVC LU lVUEg Uau
telecommunications.
C. POLICY

It is DoD policy that the interoperability and performance standards in
the MIL-STD-188 series that are required for interoperability and compatibility
of DoD telcconnunications equipmcnt aad systems are mandatory for use for all

= PP - md i o

inter- aad iotra-DoD »umyuucuu systems and cquipment.
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D. RESPONSIBILITIES

1. The Assistant Se;retary of Defense (Command, Coatrol, Communications,
and Intelligence) (ASD(C'I)) shall interact with affected DoD Compoments uader
DoD Directive 5137.1 (reference (a}).

2. The Assistant Secretary of Defense for Production and Logistics
(AS-(F&I.)) is féiﬁﬁﬁfin&e for Defense Standardizationo and apés;f;fiti‘dﬂ
Program (DSSP) policy, administration, aand guidance.

3. The Director, Standardization and Data Management (SDM), Office of the
Deputy Assistant Secretary of Defense (Production Support) (ODASD(PS)), manages
and administers the DSSP and establishes policy, program guidance, and coatrols
under DoD Directive 4120.3 (reference (b)).

4. The Director, Defense Standardization Program Office (DSPO), Defense
Product Standards Office (DPSO), Defense Data Maoagement Office (DDMO),
ODASD(PS), shall assist the Director, SDM, 1in nana;ing snd administering the
DoD communications standardization program for developing and establishing
DSSP policies, program guidance, and controls.

S. The Heads of DoD Components shall:

a Comply with this Directive, so that

(1) Developers of the MIL-STD-188 series ensure that each staandard
is not only essential but of uniformly high quality, clear and concise as to
application suitable for use in acquisition packages and, to the maximum extent

pocs;ble, coapatible with existing or propoled national and international
(both Government and non-Government) telecommunications standards.

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

b. Ensure the application of the MIL-STD-188 series in their orgamic
acquisition specifications.

c. Be respousible for poli

series standards within the DoD Component.

raww

d. Support the development, revision, and use of the HIL-STD-188
series documents and, when necessary, provide persoanel and funding resources.

e. locorporate in each activity's internal review process a method

for ensuring that the telecommunications standards are referenced to the
exteat necessary is acquisition documents.

f. Be the granting authority for waivers and deviations for intra-DoD
Componeat systems and equipment, and shall forward any consideration of and

Sl.“t‘-“ﬁ of waivers and deviations to the standardization office rn(?gaslblg

for the waintenance of the MIL-STD-188 series standard concerned.

39
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g. Ensure that their standardization offices forward waivers and
deviations for intra-DoD Coamponeat systems and equipment to the Defease
Communications Agency (DCAJ aud the Joint Tactical Command, Control, and

Communications Ageancy (JTC-A

6. Director, Defense Communications Agency, and Director, Joint Tacticai
Command, Control, and Communication Agency, as the lead activities for the
HIL-STD-188 series of standards, shall be the granting authorities for waivers
and deviations for inter-DoD Component systems and equipment and shall review
iatra=Dol waivers aad deviatiocas gramted by Dol Compoments.

E. PROCEDURES

1. DSSP. Under DoD Directive 4120.3 and DoD 4120.3-M (references (b) and
(c)), the objectives of the DSSP are to improve the operational readiness of
the DoD Components and ensure the cost-effectiveness of systems and equipment.
The SDM is responsibie for administering and managing the DSSP, which provides

2 uniform series of specifications, standards, snd relsted documents. Usder

the DSSP, DoD Components develop military specifications and standards related
to equipment acquisitions, including telecommunications equipment.

2 Tailoring of Militarv Standards

effective to impose -xlxtary standards on all systems and equipment specifica-
tions blindly without coasideration aud reviev of esch individual case. The

It i naither coste nor mission-

applicability and relevaace of the standard to the intended use of the equip-
-ent_ m_n;t. be considered. DoD Directlve $000.43 (ggggggggg (d)) outlines ggl_)

To prevent the misapplication of staamdards, the Department of Defense classifies
most military standards as "approved for use,” rather than "mandatory for use."

3. Application of Standards in System Acquisition. The required tele-
communications standards selected from the MIL-STD-188 series shall be in-

. ryl a raen o oo o g amea anmiidadedaa [P gy

cluded, sas appropriate, ia defease acquisition documents \z.;., Statements of
Work (SOWs), etc.). This direction is in addition to the authority and pro-
cedures contained in references (b), (c), (d4) and DoD Directive 5000.1 and DoD
in:ttuction 5000.2 (references (e) and (f)) DaD Directive 4630.5 (reference
\;,,, DoD Directive 5105.1% {ceferenmce { \u;;, snd Dol Directive 5154.28 {(refex-
ence (i)) highlight the development and application of interoperability and

compatibility standards in the areas of tactical long-haul telecommunications.

»

a. As stated in DoD Directives 2010.6, 2010.7, and 3100.4 (references
(j) through (1)), the United States shall maximize the utility and effectiveness
of allied telecommunications resources through equipment interoperability and
standardization.

b. The MIL-STD-188 series addresses telecommunications design paraw-

infleranmnas -~ & a S aams & <

eters, influences the functiocaal integrity of telecommunications systems and
their ability to interoperate efficiently with other functionally similar
Goveroment and commerciasl systems, and shail be mandatory for use withia the
Department of Defense.

40
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F. EFFECTIVE DATE AND IMPLEMENTATION

This Directive is effective immediately Forvard one copy of implementing
documents to the Assistaant DCLICLII’ of Defeanse u.uu-cuq, \.uutfﬁl, Coamuni-
cations, and Intelligence) within 120 days.

111 | 51 Tafe ﬂ!
LL&AG‘“ ile d@ibey AV
Deputy Secretary of Defense

Eaclosure - i
References
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September 1, 1987
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(h) DoD Directive 5105.19, "Defense Communicatioas Agency (DCA),"
August 10, 1978
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Agency (JTCZA) " Julv S 1984
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This appendix contains generai information in support of MIL-STD-188-174.
Appendix B is a nonmandatory part of this document.

ACK Positive acknowledgment

ANSI! American National Standards Institute
ARQ Automatic repeat-request

ASCii American Standard Code for Information interchange
AUTODIN Automatic Digital Network

BCD Binary Coded Decimal

BER Bit error ratio

BN Block number

BP Block parity

BPS Bits Per Second

CAK Cancei acknowiedgement

CAN Cancel message

CcC Control character

CH Character

CKT Circuit

CMD Command

DCA Defense Communications Agency

DCAC DCA circular

DCS Defense Communications System

DO Design objective

DoD Department of Defense

DODISS CoD index of Specifications and Standards
EBCDIC Extended Binary Coded Decimal Interchange Code
EM End of medium - framing character

EQT End of transmission

ETB End of transmission block

ETX End of text

FC Framing character

FS File separator

ek L1)8 ] VWIS T Y
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Group separator
International Alphabet Number 2

lonesalid

Hmivaig

Joint Chiefs of Staff
Joint Steering Committee

Inint Tactical Cammimnicats
JWIITEL T Ui IVGl W !

Line block

Mode change

Minute

Message

Message switching unit
Negative acknowledgment

Natimnal AAili¢ar: CAammandd
mnNaguwviiai lVlllllaly Luitiinraniu

[Ve)

Y]

Receive Control Character
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

44
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APPENDIX C
DATA CONVERSION TECHNIQUES FOR SYSTEMS USING NONSTANDARD CODES

This appendix contains information in support of MIL-STD-188-174. Appendix Cis a
nonmandatory part of this document.

10. GENERAL

10.1 Scope. This appendix defines techniques that may be used to transmit data
using Mode VI procotols by systems that use nonstandard information interchange
codes. The general requirements of section 40 are mandatory; however, 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 techniques among systems that use
nonstandard codes.

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

20. APPLICABLE DOCUMENTS
20.1 Government documents.

20.1.1 DCA

DCAC 370-D175-1 DCS AUTODIN Interface and Control Criteria
30. DEFINITIONS
Not applicable.
40. GENERAL REQUIREMENTS

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

a. The smallest data element shall be the octet defined in section 4 of MIL-
STD-188-174.

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-188-174.

a5
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d. The special block defined as mode change shall be used to define the
beginning and end of nonstandard coded data.

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

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

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

Y VP W R [ SR R G
wie nornsuanualryg Ccoucg gatla.

50 SPECIFIC METHODOLOGY

50.1 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 deveiop new
methodologies.

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

50.2.1 Structured farmat. Structured formatted tape messages contain a header

and end ot transmission (EOT) character. A double tape mark is written on the tape
after the last message to indicate the end of data to be transmitted.

50.2.2 Nonstructured format. The nonstructured formatted magnetic tape contains
data with no header or trailer information. The 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 that are void of communications headers and EOTs and

allows data to be written on the receiving tape in the same manner.

46
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50.2.3 Tape marks. A tape mark is used as a “data separator” for separating label

records from data records, separating individual files, or separating groups of

FITNAT Vv issaaSAl TS

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, in which there is the text of only one message
on the tape, doubie tape marks shall indicate the end of message text.

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

50.2.3.1 Record mark (DC3) block. This block shall consist of six characters: STX, BN,
DC3, EM, ETB and BP. DC3 shall have an even number of logical 1 bits and shall be a

35 C

Mode VI data character. This block shall be trans
read within the message text (see figure 12).

50.2.4 Code transiation

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 XI). The
terminal, which 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 XI.

50.2.4.2 Nine track tape (SEL character C). Nine track tape text characters consist of
nine bits: eight bits of binary data plus one parity bit. The terminal converts the

nine track tape text data into Mode V! 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. (SzegLner)\t the magnetic tape message into groups of three text characters
4 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 tape are converted.
E: if there are not three eight-bit characters on the last character
conversion for a record, 1 bit shall be inserted to fill the last six bit
character before adding the EM character (see figure 15).

50.2.5 Transmission sequences. Figures 16 through 25 illustrate the manner in which
different magnetic tape messages (records) are converted into blocks and
transmitted.
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50.2.5.1 Header. Data characters, as defined in section 4 of this standard, are used
tran

tcL> smlt the header. Select character B is used for seven- -track tape and Select
character C is used for nine-track tape. if the iast biock of the record that contains
tha I-\n-"-ln.- roambaine faiains dhhmn ON ~lhcvacdave sbhhas ~cn CAA ~mcadon ~e -~ -
uie neaager oniains rewer tnan ou naract D, LHern aitl cive Lonuaol cridaracier |5
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).

J =8
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Table XI. Conversion from seven-track tape to Mode V! data (block) character.

Maode VI Block Character

Seven-Track Magnetic Tape

@ Joro-jo-o- jorOor OO~ |O-O- |]OrOr~ |O-O~ OO
o joo-~|oor~~jOoOrr |OOrr OO OO~ |OOrr~ |OO~—+
S loccoo |- |ooOO|rr-r- |OOOCO |~ |OOOO |rrmrr
g Joooco |loocoo|rrere |-~ |lOooOcO |JOoOOCO |rrrr|re--—

m
“ loocoo |oocoo |oooo |lcooofrerrerlrrrr lrrre | re e
O Joooo |oooo |oooo joooo |oooo |Joooo |[oooco joooo
.-dl —e—rre e e e e e e e
3 jo--o|j~ocor|~oO0r~ OO |00~ |rOoFrO|O-r0O]l-0O~
o Joro-jlor-or-|Oo-Oor- JOrOr~ OO |O~Or |Or-rO~ OO~
S joorr oo~ |oor-|loo-r- OO~ |lOoOr~ oo~ |oo~+~
a8 joooco e |oocOoO |~~~ |OoOOO |- |OoOOO |rr v

wv

W 3 joococoloocoo|rrerr |-~ looco o000 |rrrer e~
5 Joocoo|oooo|oooco|ooco|rrrrlrrre e e -
S joococojoocon|ooooloococo|oocoo |jocooo |ocooo|oocoo
s Jaaaa|aaaa jaaaan lo.ana jaacaa jacaa WPPPP ac.aaa
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Mode VI Block Character

Seven-Track Magnetic Tape

o OO~ OO~ jOrOr |JOr-Or |[Or-rDr |JOrOr OO~ |Or-O
hu 00— loOor-— o OO 00 oD~ OO OO~
._u.. OO [|r—rr—— OO0 |rrrer OO0 |rreer—m | OOOO [r—r— —
Qg locoo|loocoojrrre|lrrrr~ o000 |[ODOO |rrre e
n

& |
@ loooco|oovo |oooo |joooo |rrre|rree lree e e e -
..“ e e e e e e e e e e
._ﬂ Lok R T o I e ek ol K i I Rl ol I ol

|
® |-oco~-|or-o]orr~0o ...0.01W0110 ~oo-|-roo~-Jo~r~o0O

|

|
A foro-|oror-|oror-|loror- oo~ oo~ oo~ oo~
| & oo~ |oorrloo~-|oor-|oorr-|oorr~|oor-|oo~+~
o jloococo |- loooco|rrr-- oo |rree oo e~

2]

& 5 oovo|loooo |- - |rere|oopo|o0oo|rrre e -
h.% cooooloocooloooco jloco|rerre]lrcrerem e eme e e
..m% e e e e e e e e e e e e
fH loooaa janoa joaaa jaaan jaana janaa |jacaa jooaaa

’

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

NOTE:

arof
7 O1

50
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Custodians:

Army - SC
Navy - EC
Air Force - 90

ULA - DO
NCA _ NC
NS/ T IND

Army - CR, AC
Navy - MC, TD, OM
AirForce-02,17
NSA

DCA

DODECAC

Army - CR
Navy - NC
Air Force - 13
DCA

NSA

NCS - TS
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(Projects TCTS - 1160)

Civilian Agency Coardinating Activities:
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