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DEFENSE COM UNICATIONS AGENCY
vOAgHNAYSN, D0, 20007

DCA CTRCULAR R70=-017527 2h June 1€7

Charpe 1
STLNDARDS

DCS AUTODITN Interface
and Controul Criterla

3. DCA Jireuvlae 570-DLl75H-1 as changnd as rollows:

o, Papge 5-2, Selcet Character B under identification
column, Driet: the definitlon and replace with the following
new dofinition:

"1Launtliics the source transmisslon tape as belng 7-track
Liﬂp.h

b, rage 2-?2, Select Character €. Under ldentification
Column, Deiche the definition and replace with Ehe {ollowing

ey G 1030 0N

"Tlentifles the ¢uurce tranemission tape as being 9-track
ul.".pt' .

¢, Page 3-5, paragraph 2e(1)(h). Delete thls entir:
cutry,

d. DPrge 3-L, paragraph 2e(?)., Terminatc the sentence
with a p--fod zr/ter the word "CONFIDENTIAL". Ielcte the
remain-der ol the santence,

4

line 4, Terminaie the

e, fape 7-10, paragrayl ,
he lettcr "R" and delete the

sentenaec urth a pccjod efter

YAl

A U
phrace oy MY,

o L0

£, Page ¥-10, paragraph 3(2), 1lines 1, 2, ané 3. Line
1, delete the vord "une' and voplace with the word “the,
Line 2, dcloeve cha phrage Yor M, Line 3 add the word "for"
shuecr, "Is’oand 'q.(11“.111(d
fi doconerl 1o cubject Lo gpecial
exnery cenbrols ond cach tranomitial
Ho Tereipn ssocoonmeact oy foreipn

[} R .
jailionsis may be oade only with oriop
e e d et b Duocter, DCA
OV Hi O
e RTLUTICT s 3, v, Ty Gnosial /
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~nYy

fo.  Dare =210 parasneaph “)('x')_ last iine, elete this
Tiawe end reotace with thoe Jfo1lawing new 1liue:
"1t ducs not contain the security character U,

h, Pape 9-2, table 9-1, 1ipe 1, Destination I, "Tnsert
opantue and closing parenthesis () arouna the last ™Y,

i, lape 9-0, paragraph 6b, lasi 1ine, Add the following
to tic end of bhe parenthetlcal phrase "; rote, however that
th.n «qui»d]OH(‘ is true ondy whorn the ASCTI ox FIELDATA Code
Is wned to represent I'MA L2 inlormation, )"

o Pape 17-9, pavepsraph 8s, 1iuwe 5. Correct spelling of
modaina”,

k, Page '].)l—]( table 14- 6 LUTODIN Code Egulvalents, Line-
to-1ine. Under the Extended FIELDATA Coluin, linc 41 (GP ave
aceort ).  Correct the Lii coniijguration to read "00100101" in
liev of "10100211",

1. Page 14-17, table 14-6, AUTODIN Code Fqui\f'alpnfs
Live-to-Line, Unner Lhe Iatended FIELDALA Colwan, line ﬁ
(Co :10:41 AT) Corrcct the LIt configuratlion Lo read

-~

° I L R ~q 1
J-d;u\;.n.a 1 JJ} 1.LL U vl \ L'Jlu‘./ib’l .

m., Recinove pages x1 through xiv and insert encloscd new
pagses #1 throuch xlv,  Remove pPare 10-1 and insert enclosed
new papres 10-1 through 10-1%, rhe changed portionce arve
Indiiated by manbher signs (#) in the left margin of the new
pagai,

2. When the =zbove action has been completed, this change
may be filec¢ with tho baslc publication.

FOR THYE DTRECTOR:

CITACTAT D. W. GCGDEN, JR.

2 Colonel, US

Chiefl of Starr

f\l "\1 U' l. o
Chicr, Adminlatwatlve Division

o Trelorme a/s . 32
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SPECIAL DISTRIBYTION
Addresn

Commander, National Communlcations System/Defenac
Comnunicationg Agency Operatiovnn Center, Waghington,
D.C. 20305
Cunmnduey, Lefense Convaunicatlions Eaylinecring 0ffice, Derey
Lugtncerineg Building, 1800 Wiehle Avenue, Reston, Va, 20070
Commanding General, unitea States Army Strategic
Conmunfcations Comuand, ATiIN: Technical Refercence
Center, Fort liuachuea, Arl'ona 85013
Commanding Officcr, United States Army Strateslc
Communications Command - Pacific, APO San Francisco 96557
Comimanding Officer, United States Army Strategic
. Comauntcations Coronand Facility, APO San Francisco 96248
Commander, Blectronlie Oyatenn Division, Alr Force
Systems Command, AL1N:  ESTH/Mr, higinbotham/4401
L, G. Eanzscom Fie)d, Bxdfora, Hassachusettas 01731
Comnmling Officer, Untled Stales Army Joint Support
Cormirang, ATTil: SCOCJ-0E, Fort Richic, Maryland 21719
CQm.ln,inO General, Unfted Stihtes Army Electronlca
Civmand, Communications/autumatic bala Procesning
toxatory, ATTH:  Chalrrman, M2litary Communicizt.ions
Systema Yechnical Standirde Cevmmities, Port Monmouth,
New Jergey 07703 .
Commandcy, Electronic Systems Division, ATTH:  ENSP,
454 Trapelo Road, Waltham Masgsachuscits 02144
COmmanuinb Officar, Pac:rr'ic Misuile Reonge, Poat Office Box
25, Point Mucu, Calixornta 93041
Adnminiptrator, General Szrvicea Administration, Room 4024
(TCER), ATii: Fr. T.C. lehring, 18th & F Streets,
Wa 5‘1n"ton, D.C. 204105
Comnpz~der, National F‘oltary Command Synstem Support
Centor, Room DB-GBS, Pentapon, Washington, D.C. 20301
Conmmandant of the “arine Corra, dcadquurtora. Harine
Corpa, Washington, D,C, 20380
COnmapccr, Defeuse Communicntions Aguncy, Alnnkqn Reglon,
APO Seattle 98742
Commander, Defense Communications Aguncy, Western Hemisphere
Arca, Buaildlng 6286, Fort Cargson, Colorado 80913
Command.r, Derenso Commun1cah10na Agency, Europcan Area,
APO licw York 09131
Commander, Defense Communicationn Agency, Pacific Area,
PO San Francisco 96617
Connmander, Defence Communi:ations Agency, PFar Fast Reglon,
AYO San Pranclaco 96267
Culer, Defense Communications Agcncy, Horthern America Field
Oifice, 11y Ross Avenue, Ottawa 3, Ontario, Cannda 00100
Communding Officer, The Unitud States Logistic Group,

Dotachment 115, APC New York 09663
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Cormar-iing Gonornl, Unlted Statec Continontal Aprmy
Cu.tind, Port Honro2, Viveinia 23391

Commanding Ofricor, Unices States Army Stratepice
Conscanications Comenund Frueility b, ATIN: Nethods &
Reanlts, APO Sun Wranelnco 90373¢ .

Covamnding Ganeral, United Suatos Army Strategic
Caunleations Conmand, Comacnlceatlons Engineering
Deparctoent, Fort Huachuza, Arizonn 8501

Couanandine Of'Cleor, United States Arny Cornduntcations
Fleetronica Ensincardng and Installation Apguucy,
ViecLoern Hentapbore (l‘roviuional). Facilitice Engiucaring
Divicion, Hoffman Buildineg, 2461 Eilncnhower Avenu,
Mexandria, Virgirin 22314 .

Connanding Orficer, Focillty Control, Naval Communications
Station, F1Oo Nev York 035,04

Data Jystem Analysis, ATIMN: Miss Nenter, Cooper Parkway
Ruilding, Pewncsuken, New Jovgey 03102

Klelnceimtdt, bivislion of $Cit Corp, AMM: Mr, R,
Strimling, Sulte 4C6, 1012 "K" Street, NW,, darhington,
D.2. 20006 ‘

Commruding General, Unjted States Army Electrounics
Cornnnd, AU ANSEL-RD-HAT, Pt, Hoamouth, New
Jgerncy 07703

Coamnnndur, Dervnse Gencral Sumply Centor, APF: DOSRC-DC
(dr, T. N, Mycrs), Richmond, Virginiu 23219

Conmiunder, Defennc Conglruction Supply Center, ATIN:
DCSC-15/C (Mr. C. Thorme), Columbus, Ohio h3215

Conmander, Defense Depol vpden, ATIN: DDOU-M (Ur,

M. L. Givaon), Cdgen, Utah &4401

Cormancer, Strategic Afr Coummand, ATTN: POCEQ, Offut
Alr Porce Basc, Kebraska 63113

Comnanter, Strategic: Alr Command, ATTN: Maj. Delbert K.

Seyt-vidt, Oftice of the Asnistant for SAC Commauntications .

Systems, Directorate of Conma-Elect DCS/0, Offutt Alr
Forco Mise, Netraska 68112
Commanding Genoeral, United dtates Arpy Signal Center &
School, ATTN: SIGDST-4 AUTODIN Branch, Yort Monmouth
New Jercoy O7703
Commandling Officer, ‘Tobyhanna Army Depot, ATTN: Publi-
catlions Branch, Tobyhanna, Penngylvania 18465
Commanding, Officer, United States Army dtrateglc
Coanunications Command, Sipgnal Group-Taiwan, ATTH:
P & O Divigion, AFO San Franciseo 906063

Comranding Orri~er, Undtoed itates Naval Ship Rep2ir Pacllity,

(Cote 1100), Box 8, Fro San Pranciuco 6GLH62
Comnandzr, Raval Suip Engivvering Center, Lepartuaent
of the KNavy, ATYN: Mr, iarl Martin (Code O171E02),
Washirgton, D.C, 20360
Corvrardar, Detuchment 1%, Alr Force Comnmunicationy
Service, Criffics Ai:- Force Basa, New York 13440
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Chance )
Coples
1 Cormander, Oklahome City Air Fiterlel Arca (OCHFOP/ “eeh-
nienl JAbrary), Tinker Alr Foice Base, C:lohomn ‘73145
1 Comandlang General, IJI Harine Amphitioua Force, , {
Military Asasiatancs Commiard, FRO S Prancisca 96502 :
5 Comuanding General, Neadquisrters, Auturatlce Bata Fleld
. System Comnand, APTN:  CS- 3 Lirectorate (Capt. Contoa), ]
- Fort Ilvolr, Vies<inga 2700 .
1 Co—mndcr in Citdef, intted Stoven Pacific Fleet, ATIN:
Swarsf Cole ').’b. PG San Princisco 0010
1 CO..n'\ndcr 203Lh G ...mnica:.'on Squadron, ATMN:  TCA i
(fech Control), Gentile Alr Forc> Statien, Ohio ALhOl :
1 Couandaer, NDofense Communicat.ong Agency. Southoupst Asia !
Majndand Resslon, ATPH:  VHOQ, AFO San Francicco Q0307 f
b Cornunues, Twanty-Secoad Al Force (220cH), Travis Atr i
Porce Iage, Califo ata GAG5E b
1 Commander, D2fensae Cozaunications Ageney, European Area, i
ATMH:  Capt, Reeceeo, APO ew York 0913} ¢
g Ccizarder, Eleetronic Systes Division (LSTI), Alr Jorce :

Systenn Commane, Undted Suates Asry FPoree, L, G, Hanooon
Fietd, lwedi'ord, Massachusetts 01731

1 Ccn....mdj"-’ Oxt‘imr Sixth United Stetes Army Stock Contro) i
Conter (COS10CY, ATrHs  ANCOS-DO, Preaidlo of San
Francisco, Califoronlu  ©4129

1 Coumvvior, F114tnvy Trataine Centor (©8-br), Losklan:
Alv Force bausc, Texis ('8230

1 Comuander, Defense Comnunications Agency, Southeast Ania
Mainland Region A&TTN: V520, APO San Francinco %wl

4 Cormanier, (eantrat Europe Communication Regicn (TCSl),

AYO New York 09012
1 Commander in cmer, Pacific Air Force (LEPLO), APO
San Prancisco 96553
1 Coummanding General, Urited States Army Strategice
Cormunicationy Command LL Batallion, ATIN: S-3
Section, APO San Francisco 9(218
12 Commandesr, Naval Electronics Systems Command, ATTN:
04123-C2, Washington, 1.C. 20360
'‘Coranding Gencrnl Unlted Statea Army Sipnal Centcx &
School, ATT: IGS\-’J Fort Nonmouth, New Jeracy O7703
Comnunding Ceneral, P rst United States Army, ATINH:
AUARD-5CT, Fort Georc,u G. Mcade, Marylane 20755
Counmancder, Tacticnl Alr Command (DCETSC), Langicy Air
Porce l\'zse. Virginia 233609
Commarder, 4oth Sitruteglic Aerospace Wine, ATTN: Cuntolian
COMRYC Account 13533, Dyass Alr PForse L ge, Texay HOUY
Covainier, Hilitury Alrlift Comand (MACCUC), Scott AMr
Fcree Bage, 11llinois 60225
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Cnange 1 2

Macager, Lardoral Co-oanteations System, ATIN:  NCS8-CO
Mr, George Jdilte, Vashlighan, DG, 00309

Copmrinicy, Defunad: Colsataleattoms Ageacy, Svueinas- v Asle
Reglon, AP0 San Francisco 9060724

Corannees, Pofenge Communlentions Aganty. Uatt.o Wingdom
Reton, A0 Hew Yors )37

Cormtricr, Letachment 10, 1400 Sapport Squadron (PIA)
TLaker Alr Forco Lise, Salahara (314%

officer in Charpe, NHaval Shore Eloctrontes Enpinecering
Aetivily, Thirteenth/ileventeenti, Hival Dintricts,

Baflutne 13, Noval Supply Bepot, Scattle, Hachington 93119

Coumntiiing O ficer, Samianento Army Lepot, ATIN:  AMXOA-
£CO-1, Sacramento, Calirarnia aL,813

Commander, hDeiachmant 1'%, Alr Force Cormunications
Service, ATON: (GEFJE), Criffis AM3, Hew York 13440

Cricf, Ualted States Ay Materdel Cerasand Inastallations
and Sevvicen dgoncy, ATIW: Commarications-Eleetronicy
Diviston, Rosk loland Araentd, Illinols GLl&UL

Conmander, 2187.22 Corcranteatlona Dotachannt, ALO Hew
York 0N

Comanandir: Officer, Pucblo Army Depot, AT REQSO0311-
G3-1, Maillaiue L06G, Yaeblo, Colorado U0

Communier, 190G4Uh Corrounleatjona Grogp {ArCS), ATO
San Franciereo Qo

Commander, Defenne Contracts Services Administrative
Repton-Loa Anpgeles, 1107°% South fa Clencgn Doulevard,
ATINe LAS/PDO, Loo Angelea, California 9OQNI5

Director Central Intelll, nce Agency, ATTH: CRS./DLOB/PV
(257610), Washington, D.C. 204505

Caammandin General, United States Army 83gnal School,
TEBLLICCLY Branch, Telecomm Divisicnu, Lepartment of
Counr»d Cawnunications, Port Hcnmouth, MNew Jersey 07703

Corenare. ing Ueneral, IHeadquartere, United Staten Aray
Oecurity Agency, ATTH: TASIG/TR, Arlington liall
Station, Arlington, Virginia 22212

Administrator, Defenze Documentation Center, ATTR: Mr,
Kirchner, Cameron Station, Alcxaundria, Viv:inio 22314

Cormunder, Air force Jogiaticn Command, Ai'TH: SGWTA,
¥right-ravcerson Afir Force Base, Ohto 45433

Def'ense lJajlson Officer, O1'fice of Comxinicationa,
Departaent of Stale, ‘wshington, D.C, 20420

Camraanudcing 0r'ficer, Untted Gtates A-my Stratesice
Corrmunicationg Cormmvunl Signal Group H, APC San
Yrancluco 46H7

Cernanding Orrfficer, Untted States Aroy Btvaserys Commung -
cationt Jormand-COLUS, Perty Totrdcs, Maeyiand 'oellivy,
NTH:  LCC-D1/C, Predorvicis, Marylound 2170}

Commatuor, icue Ar Levelopment Cerar (EMLAP-3), CGriffiss
Ar Force Base, Hew York 13450 '
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Chanre 1
Ceptes
1 Corrianier, P kuat Corwunicattons Replon (1iCHC),
i AL ¥an Proncisco 020
3 Cutover Dircetar, ieadqurrlera, United States Army
Reglonnl Cornunleations greup (V), APO San Francisco,
Qe AT RZGIC Retwarka Biukeh
e Coiconnderr, DBetenne Cormurnirations Agency, Furopean Arca,

NPt EGYIZ, A'D Rew Yoriy 2174
Covann g, OFytecy, Unfted Stated Army Herlin Brigade,
Cenomtcativnn-Klectrendeg Livinlon, ATTN: CCC, ALV
lew York O hD
| Dougins Atreraf'L Company, Alrcraft Division, 3949
faserood Bivd, AT AVACS Data Conter, Cl-239,
Coue D=1, lang lteack, Ciyliferafs  $030)
1 The Boasng Cuapany Aerospace Library, APTN: BX-38, .
J(.“M. macbouala 217, P, 0, Lox 2099, Scattle, Washinglon
G310
Comannder, 19%¢ Coamunicutions Squadron (TX), A0 San
Prancianeceo 94310 g

(X

2 Coxmomiter, 2005 Commanlceationa Squadron, ATM:  TCOA,
ALS Rew York o104 ‘
3 Lockhecd Eleciroates Co, Enplrceringe Scrvices, ATTN:
C. H, Lamboirl, Menushion, New Jerrey 880U
) Communriar, £13th Conwmuntenations Soungdron AP0 Hew York
02120
Q Compmunding. General, United States Arny Strategic Cormmu~
njcationa Comnand. urape, SCCE-GP3, AITH: Mr.
Tnomnson, APO New Yorkt CGOH6
.2 - Chairran, Pecieral heaerve Poard, Code 24T ATIMN: Mro,

ack, Washington, b.C, 20551
Coramander, £lectronic Systems Division, Alr Force Syutems
Comnand, ATIN: ESVFPZ4r, J. Mitchell, L, G, Hanscon
Fiald, Bedlcrd, Massachusetts 01730
26 T4 Corporetion, ATTN: Mr, J. Shcrman, Manager Deferso
Comnunications, 4733 Bethesaa: Avenue, Bathesda, Mary-
land 20014
15 UIVAC Corporetion, ATTN: AUTODIN Project Manager,
2121 Wisconnin Avenuwe, N, Y,, Wachligton, D,C. 20007
Commander, Dafcnce Commercial Communications Office,’
ATTY: D813, Scett Alr Force Basc, Illinols 62229
50 Wentern Unlon Telegraph Company, ATIN: Mr, K, M, Pool,
AUTODIN Progsenin Manager, 2009 N, 14th Strcet, Arlingticn,
Virginta 20202 :
Burrou-ha Curporation, ATTN: Mr, Robert Donccker, Paoll,
Pemgcylvania 15301
Directlor, Nittoral Burcau of Ltandarda, ATTN: Mr, Robort
C. Mavbold, Rocm BY'16, MMetrployy Balleleg, Wuahlngton,
D.C, 203
20 Administrator, Detense [Potumentation Center, ATTN:
BEC-TCA Camcron Station; Bullding £9, Alexandria,
Virginga 22314
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o Blackburn Place, Suasit, New Jersey 07901 Qo i

1 Mr, D, A, Teughland, Tololyps Corporation, Hﬁrlfol.!na .

Repreoceutalive,, Government [‘xojec.tn. 9599 ‘l'ouhy Mnnue. '

- 8kokie, J1ldnvin  GOVO/6 ‘
Aucririch Corporation, ATTNs  Miss Ellzabath H Oilldes

... 121 North Broad itreet, Philadelrhia, Pa, 19107, - - . :

Coamander, Weatern T.st ﬁmco rursc) Vandenterg Mr v D

- Force Bace, Californta - 83437 . LT e

.. Chief, Calibration any Notrology D.tvl.aton. oD - . . l

|

(

L2

) -

1nertiai Ouidance and Calibration Group (A!"u'),

‘ -~ Newark Air Porce Station, Newark, Ohio 43055 °g
5o 1. .7 Ohief, Ctvilian -Reference Bronch, Kational Pcraonml ,
i i fecerds Center (Civilian: Personnel Rocords), General

" Ser''icen Admlninhratlor.. 111 Winnebago Street, 3Jt.

Louaw, Missourt 03118

w o -

_ Auervach Corporation, ATTN: My, C. C, Korris, 1501 oy it
Yilsoen Noalevard, Arlingten, Virc.inh P
. co wanding Orucer. Hnrry Diamcad Lavoratorics, Am: ’
. ‘-"Yw-o-" 351&1"{,-0" » .C Py ’,0‘ 33 . y
5 - Comnar L1, uaval Eleclrenics Systems Cormand, Northest Divi-

- sion, Electronics Librory, Code 1201, Federal Office Bulild-
' ing, 31d Avenuc and 29th Street, Drooklyn, N, Y. 11232 T
1 . Officer In Char&‘ Naval .nip Engineering Centor Norfolk R :
T Dt;;;{:n (Code 12), Ksval .,uuon. )lortolk, vmunu !
Scientific Data sntcu. 2351 Rcuarch nouluard. M'nls
s Mr. Michael Winkler, Rockville, Maryland 20850 : .
. Collin.. Radio Corporation, ATIN: Mr, R. Q.. Bounds, -
~ Mail Station 416-143, Dallas, Tuxas *
Klectronic Material Officey Bu 4o, Naul Co-emlcauonl
- "Station, FPO New York 095h&
Cormuandcr, Datachment 9, ucotronxcl Syateu Dhtsion
: Europer (ESUNC/r. Uilk), APO New York 09633
100 Corpander, 2049th comunlcuuonn Group,’ lechnm Mr lorco
: - Base, California 95052
120 . Commander, 2045Lh Cormunications Oroup, Andrewe Air l'om
Kase, Maryland 20331
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110 Commander, 2193id Communicationsg ..qu.ndron. Norton Alr
Force Nase, Califc:nia 92409

100 Commander, 2104th Ccmmunications Squadron, Centile Alr '
Force Station, Ohlo h5hOL ‘

110 Cormminding Officer, Naval Cogsmunication Unlt. Hancock .
Fleld, ..yxacusu. lew York 13225
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: Cupies '
i 100 Cornnding Ofrlecor, Naval Curcminicatiun Unft, Karine 4
i o Qerps Supply Coitep, An-..uy. Guorsin 31790) H
105 - Comicadlung Ofrlcer, United States Army Streateplo 4
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CHAPTFR 10. AUTODLIN VARIABLE LENGTH RECORD AND
NONSTANDARD CCDE MESSAGES

l., Introduction.

a. It is a requirement of AUTODIN to be capable of handling

variable length record data as well as fixed length record data.
The format of data under most conditions is in 80 character
records or blocks and in a standard code. Data in this form 1is
handled easily by the AUTODIN terminals and automatic switching
centeirs since it conforms to the basic concepts of common user
record comnmunications. Some user duta records do not conform to
the 80 character block size and cstandard character coding. It
is, therefore, necessary for the terminal to convert the data
records into a block size (80 characters or less) acceptable by
AUTODIN, and to designate the data code as nonstandard.

b. This chapter defines the interface and control criteria
for varlable length records and nonstandard code' messages as
applied to magnetic tape operation only. The procedures
specified in this_chapter apply only to terminal using ASCII :
Mode I operation.1

2. TMF Godes, The following langnage media formot (IMF) codee
arc uccd for messages wiihh varlable lengih records or non-
standard codes and can only be paired with themselves; i.e.,

D can only be paired with D, B with B and I with I,

a. IMF B. IMF B identifies the source transmission tape
as ccentaining one or more binary stream messages and that the
tape is structured or formatted with the headcr, text, and EOT
records for each message on the tape.

b. IMfr D, IMF D identifies the source tape as contalning
one or more data messages in the local or native character coding
scheme in variable length records and that the tape is structured
or formatted with the header, text. and EOT records tor each
message on the tape. The characters are translated from the
native code to ASCII line code on a one-for-one basia.

1A small number of Fielliata magnetic tape terminals exist.which

-do not conform to these ccnventions. These terminals, therefore,

cannot exchange binary magnetic tape information with ASCII
terminals. Language Media Format (IMF) DD traffic can be exchanged
via message switching as long as tape marks are not transmitted.
Lack of equivalency between ASCII and Fieldata coded tape marks
prohibit exchange of these tape contnpls.__




¢. LMF I, LIMF I identifies the source tape as containing
only one binary strcam message and that the tape is nonstructurea
(formattcd without the header and EOT records), The header
and EOT records are generated by the terminal from parameters
introduced from another source such as a card or paper tape
reader, console typewriter, or stored program,

3. Select Codes. Select Characters B and C are used in
magnetic tape operation as follows:

a, Select Character B, Identifies the source transmission
tape as belng 7-track tape,

b. Select Character C. Identifles the sowce transmlssion
tape as being 9-track tape.

4, Data Recorda. The data record is defined as a series of
contiguous characters recorded on and read from magentic tape

as & single unit, Data records are separated by interrecord
gaps. The length of data records to be transmitted via AUTODIN
may vary accordlng to user requirements, For general trans-
mission of data throughout the system, computerized terminals
must have the capability of transmitting records containing a
minimum of 18 characters and a maximum of 1200 characters.

This restriction 18 due to characteristics of existing terminal .
eaguipment., Subsecribers desirine to transmit messages cortaining
rceerd lengbhs of less than 18 or move thawm 1200 up to a wmaxlmum
of 2048 characters must insure that the addressee is capable

cf recelving such records prior to transmission. The data
record, 1if greater than 80 characters, is formatted into 80
charac-uvr blocks for transmission by the originating terminal
and reformatted by the receiving terminal, The end of a data
record 1is indicated by a special control character, End of
Medium (EM). The EM is transmitted after the last character

of the recor'. 1If the last block of the record contains 80
data characters, the EM 1s sent in a block by itself following
the last data block of the record. : .

5. Message Length, MSU/CSU.

a, Both MSU and CSU Mode terminals can be used for
transmission of messages having variable length records, The
message length in the MSU Mode is limited to 500 transmission
blocks pluc any pllots for a maximum of 550 blocks, ' The CSU
‘Mode differs in that when it 13 used with the K select
character (CSU-CSU), the number of transmission blocks is v ¢




limited, but transmission time is proceauraiiy irimiveu me
specified in JANAD 128. If the CSU Mode is used with the J
select character (CSU-MSU), it is also limited to 500 .
transminsion blocks plus pilots, for a maximum of 550 blocks.

b. The following formulae can be used to calculate the
number of transmission.line blocks (for MSU-MSU and CSU-MSU)
and the approximatc mcssage transmission time (for CSU-CSV).

(1) Number of transmission line blocks

CHARACTERS RECEIVED IN HEADER *
N= 00 +1 +K+

1

[( [P ( CHARACTERS IN AT RECEIVED)] **) *+1] +B
0 ,

WHERE
N = Total line block count
¥ = Jgnore remainder
n = Number of text recerds (net including tepe marke)
B = Number of transmitted tape marks .

K =1 for LMF D

3 for LMF B and 1.

1 for select chardcter B or select character C with '
LMF D - B ’

4/3 for select character C and IMF not D

g
fi

(2) Approximate message transmission time
ro |

<
L
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s Approximate tranimicsion time in minutes

Total nunbor of cheracters to be transmitted

6.0 for celect churacter B or select character C
vith LMl D, continuous mode

3.7H for select character B or selecct character C
with LMF D, bloclh-by-block mode

.5 for select charzcter C and LMF not D, continuous
mode

2.8 for select character C and LMF not D, block-by-
block mode

Mecdulation rate in baud
formula was derived by reducing the following egaation:

MB

BITS )
= B0 RE  (MINUTES)

(CHARACTERs)xls(EﬂﬁﬁﬂﬁTﬁK

{218 ‘ f sk WNGY B

| SECOND ] x 6o | FTvoTE )

Number of bits per character on tape

24/3 = 8 for select character B and select character
C wivn LMP D

32/3 for select character C with LMF not D

: A transmission efticlency factor to incorporate the

effects of framing character times, transmission
circuit delay, transmission errors, etc.

0.5 for block-by-block mode

0.8 for ccntinous mode
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LEDPTING ¥ = €0, THE EQUATTION BECOMES
0 T T
T = 00RE - R . 00E = KR

The values of X are obhtalned by assigning appropriate values
to D and L fov Lhe various cases,

6, Mienetic TMane mersaees,  The message originator and adcéressee
may dellver or accept Lo ov from the ur*nbmittjng terminal
structuvired cpr nonsiruciuvred magretic tape formats

a. Stroctured wormit, Tapes uscs as input for tThis ror-
mat may conbdln one or more messages The complete messaguo,
including licaders and End of Tra asmis sion (EOT) are written
on the tapc. A double tape mark is written on the tape after
the last mcdsage tc indicate the end of data to be transmitied
See subparagraph c¢. below, A structured magnetic tape 18 iderti-
fied by LM} palir BD or DD 1h each messapge header,

b, Nonsftructurcd Format, Tapes used as inpui for this
format corcvzin one message only, and all data on the magnetic
tape 13 transmitted as data. The mecsage header and EOT are
Introduced rom another source such as zarcd or papcr tape
readelr. conuoLe tvepwoiler, or siorcd program ana converted
int. ASCTT for transmission, Additicnal Inforiration such aw
spceial Information o1 1r :truction blccks may also be lntro-
duced rfrom the separate source, After Header transmission,
the text 1s recad from ma; .etiec tape. The message text on
nagnetic tape is terminaved by a double tape mark, (Sees subpsa-
graph ¢ belnw). A neonstructured magnetic tape messape is
identiflied by the LMK palr IT in the message header. The
nonstr-ctured format allows data to be transmitted from tapes
which ..re void of communlcations Headers and EOT'e and allous
data to be written on the recelving tape in the samne manner.
This format is primarlly applicable to CSU operation since the
message length ig not limited, and complete files can be trans-
wltted as thzy appear on the tape, This format may also be
used for message switehing operatisn, however, the 550 bhlock
maximum wessage length including pl'otS'will. apply. When non-
structured f'iles are broken into sepments by the originator
for transmlgslion via the MSU, each segment will be ldentiflcd;
€.g.. a tapc label or header clement, =o that files can dbe
reconstructed at the recelving statlion as necessary.

¢, Tape Marks. A tape murk 1s a speclal hardware sensitive

tipe PLCOld ucsed optlcoalxv in individual applications for “zata
separator" purposes sucn as separating label records from datu
records, separating individual files, or separating groups of

/f
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recoras within a particular (lle. Uuve of a single tape mark
record wivhin AUTQDLL contlrmes to be optlonal, but use of a
"double tape mark" or two centipguons tape mark rcecords is
standardizcd for uzse within the DCS MJTODIN as follows:

(1) On tapes containing one or more structured ferinat
messages, a double tape mark indlcates that po more messages are
contzin~d on the tape. Double tapc mack scquencnes are not ¢
permitted os a texlt separator,

(2) In nonstructured format, there 1s the text of only
one iwcssape on the tape; the double tape mark indicates the end
of the mecsage text.

(3) The double tapc mark sequences discussed in
paragraphs (1) and (2) above will not be transmitted. Single
tape mavks, may bc transmitted by formatting the DC-3 ASCII
control character in a special 6-character block. This block
is described in paracraph 8b,

7. Code Translation.

a. IMW DD, The complete message for IMF DD is written on
tape in the native code of the usecr: i.e., BCD, ASCII, EBCDIC,
CTC. . &nd iu convereed by e werminul o ASCII for LrGhsmic.aiost,
Since ASCIi 1s a ceven level code, native codes containing more
than seven information blts per character must be restricted
to the 12¢ ASCYXI character set as d<fined in appendix A.

Complete integrity of character .ets greater than 128 characters
can be maintained only 1f the information 1a transmltted as
binery tcxt (LMF pair DBB). ;

b. IVF BB 2nd II. For LMF BB messages, only the Header
and ECT blocits, pluc labels or special information preceding
binary text, are written in the native code. Tnese portions
of the meosage are translated to ASCI1 on a character-for-
character basis the same as {for IMF DD. For INMF IT only the
text is on tape; Header and EOT records must bce introduced €rom
a separatce source. Speclal information may be entcered into the
same rccord as the header so that it may be translated to ASCII.
Constructlion of ASCII line characters {rom binary information is
accomplished as fullows:

(1) Seven-Track Tape (Select Character B). For
Select Character B which identifics scven-track tapes (six
bith of binary data plus parity), The terminal will, in pre-
paring the text for trancmisslon, take the six bits of each
text charactoer, add a "1" bit to the seventh position, and ddd
a parity bit to the eighth positlon to create a character with
odd rarity. This churacter is accepted as an ASCII character
by the system for AUTODIN transmission, /52

[
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six-Leveld Blnary Character

[ ]

0 5

COHVOILLd for Tﬁﬂnsmi 1on

[J T"_—']

(?) Nine-Tra ck Pape (Select Character C). For Select
Character C which Locntlifics nine-tracli vapes (elight-level
binary plus parity) the terminal will segment the 24 bits of
each group of three clgnt-bit characters to four six-bit
ChanCtCPb, The six-~-blt characters are then handled the sama
&8s sl1lx-blt binary.

Bight-Level Binary Character

L 1 |

A N Y 2
N X 18 15 93

Convertoed for Tranamisslon

—— - s o - ——

Gl FThT l LT ) fehi ]
0 5 12 17 18 23
If chere are not thrvc eight -level characters on the last charac-
ter ¢ =version for a record, "1" bits will be inserted to 117

,.AJL

thc last six-bit chargcter before adding the EM charactcr.

One Eight-ievel Binary Character

g“?,mm

Convertcd for Transmission

CLT J LI TDLELT) Eew ]
0 5 6 7 8 11

Two Eleht-Tevel Binary Characters

L [ 1 13

0 (b 14

i
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Convoevind tor Teassmlisoion

[é]'T(Tm_']r LT lL.._J'1 !_LLL-_IIL.U Y

12 'H‘

8. Descriptivn of Trammalssion Sequence.

&, Header The mescage header ls always translated to ASCII
for the Trarcaissleon <n a characieer-for-character basis. Sclect
Charvocter 13 i placod In the second franing character position
of the firsh hlock of 2 mcssage originated from scven- track vape
Sele2i Chavesser € is used [ov rine-track tape. ' the lasvu
blocx of the record containing the header contains 1cuu than
80 ciargcters on kM is transmitted afier the last character of
the record and ig fol1llowed Ly the framing characters ETB and BP.
I the last block of the header record contains B0 characters,
the EM i3 tronsmitted as a unique line block as follows:

rS'I‘)I ! ne.} { EDA pj]er ny ]

b. Text. The begining of blnary text is indicated by
transmisslon o Lhe cpeclal contrel charactcr Mode Change (MC).
The unlaue 3C line Lloew 1s as ffolllows

Lswy_tom !m?:_,.-[”,i‘-*c o [ wre PP_J

''he text blocks are then read frem tape and transmitted 4in 80-

charncter line bleeks. For ILMIP Lo messages, the text characters

e Lranslatea to ASCIT Just aus the Header characters were,

For LMF BB and II mcessages, ASCIT line characters are constructed

from the binary te,t as described in paragraph 7b. The

ASCII control ¢ -aractcs DC-3 will be framcd as a unique block,

and trancmittec when a {aps mark reccord is read from non-

structured tapes and when a tape mark record -1s rcad within the
essage texl on struotuccd tapes. This unique linc block will be

traromlitted zs follows

Lo | om Lfm- YRR

The e¢nd of binary text is indicated by transmission of the unique
MC block.

¢c. EOT. The last block to be transmitted will be the EOT
block. Whis bloek Is always traunslated character-for-character
to ASCIT for trunsmiscion,

¢. Eeamples, Wigurcs 10-1 through 10-4 illustrate the
relavionship between the inforaution contained on tape and the

transemicted data. 7/
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©. Duscrplnticn of Recelve sogoence.

a. Header Record, Tne tirst line bleek(s) mway contoin
pllots, Tullowcd by the original Headzr of the mecsage and
aspecial Inrormeatlion bloek wnich precede the mecssage text. The
framing charasters ol all 1ine blocks are stripped at the
reccive termina” and do nct oppear on magnetie tape. The THY
Poir 7L indicaion Lhat the nmessage wos originated In a non-
atracted fformat ond the pilots, Header, and special Information
blochks should be delivered to a separabe device, leaving only
the text oo be wrilien or tape, The complete message 1s writton
on tupe for LM Polrs BS and DD, The lleader record rece! 'ed in
ASCII characters, is convertaed to the code of the terminal,

b. %Text. The Header record is terminated with an El
character. TFor LMF DD, mecosoage text lmmediately follows the
header rccord, oy LMF B3 and II messages, the special MC
block will mark the beginnlng of binary text., The text characters
of a DL fornatted message arsce cranslated Lo Lhe code eof the
termina® n the same manner as the Header, The text characoens
(the binary pertion framed by MC blocks) for BB and I mestogps
are converccd by a process wiilch 1s the inverse of that notad
in pavagraph b . The text is wrlttien back onto tape in the 3
vard ahle lencih vwecopdq o »ond orisginsldy by the cranoniteing
Vo taa b, Thie BN chacacler anforms wn? terminat ot the cnd of
cach data record. A unigue PC-3 line block ldentifien the nced
for a tape mark. At the end of the last text record of FEID und
LI mizosagcs, a Mode Change ~ine block 1s recelved by the Leeminal.
dndicating the end of binavy text.

c. EOT. The last block of the message will be the LOT
block. This block is received in ASCII and is alwaya converted
to the 1 'tive code of the terminal. For messages with LMEF Pain
IT the EOT record ls delivered to a separate device.

d. Cancel Transmission Scauence (CANTRAN). In the event
that a message is terminated prior o iid nermal end (message is
concelled by a rvecelved CAW Controi character ccequence or Lh
circull ix preempted during CSU operation), the canceled message
on nagnet.le tape chall be identifled by an 80 column CANTRAN
record foraiatted as follows:

[+ CANTRAN * NNNN
1 59 5 16 76 7780

10. Resumniion of Clrcuit Swiich Transmiasion FFollowing

T Interruntion,  I[ang cireull suitch fransmissiondt are subjlect
to drvterruiptior by a mnber of conditions such as circuit
precemption, clrecnil failure, equipment malfunction, ete, The
Joilowing preecdures have bhesv formoulated Co minimize the
amount of trarnsmisslon time 7o dus to Interruplicas, These

o)
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procedhess alleowr magnetle tapes te be repositicned and trans-
missica to Lie roacumed ot or near the point of Interruprtion,
Those Lerminals curvently exlisting in the Goverrnment inventory,
eopectally those having only one tape drive iy not have this
capabj'icv. However, this feature chould be corsidercd for
cuture termminz!s having tuwo or morc tape drives, oo othuer output
devlcea, and the capablliby of circvilt switch cperation,

a. Fvcor"u:”houut dDidityv. AL Lhe send and receive terminals
counts « 11 b ritovained of tape rcecords (iIncluding tupe mark
records) tranemioled ond received.  The count will bepin at
00000290 foo the Tirst rext record of cach mescage. 'The count wilil
be invremented onceh time an acknowledpment ls sent or received
for the la:l line bloek of a record, ard recet at the end of
ecach moasage., '

b. Traprmittios, Tevminal Proccdures. The transmitting sta-
tion may resure transmission after interruption by transmitting
the portion ot the meseare vwhich was not previously tTOIQmLVLEd
with @ cpreial header, The special header will be identical to
the aripinal header which was sent prior to interruption, in the
precedence, LMF, originating station routing indicator, station
scrial mueds2r and date-time-group fialds. The content indicator
code (CIC) will consist of numerica which will enerifyr the £3rat
Fowr dimide loned "Lgrlficsnt) Sf tho cight OV giU recurd npumver wiln
vhich trensmission is reing resum~d; leading zeroes will be used
as requxred to fcrin Lthe CIC field. The record count field of the
reswaption header will specify the last four digits (least
.1Fn11'u°ﬂt) of the record numbe: with which transmission is being
resured., The resumed transmission will normaily begin with the
recorad iollowing, the last fully acknowledged record of the
orizinal trunsmission. For examplc, if tape record number 0025
was a“know1cdg'? and transmission was interrupted during record
002, Cransmiscion would be resumed at the beginning of record
0026 aud thc ncw header would contain 0026 in the record count
field. The resumption can begin with a record vhich was pre-
viously acknowledgsed if the cxact point of intcrruption cannot
be detervinined., It shoula be notcd that the scender must insurc
that. the addregssee has the required capability hefore attempting
a resunption.

Co R_@_Q_e_i_v}_n.p;._'['erminal Procedures. T eoffect a successful

resunption, the rcceiving Lerminal must retaln the status

o{ the vaitin 1]v o ?od messase as. Lo the npeclific
mescage involved ﬁme  recora acknrowledge >d, and thc tape

position. Upon ru~umption,thc receiving terminal must be
capabie o1l propesly repcsitioning the tape by tse of Lic CIC
and rceord count {ield in the restart header, as requlircd.

/e
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q, Un@ncnxngrul Kovompticons,  Under some conditions, the
regeive Lo zeeopt recurption of a traue-

Cinod Wil o wadhie
minsion and Lhe neusape may hove wo be retrancmlitted from the
cepinning.,  Fous cxample, at g termlpbal hevipg only one reccelve
tapa slavion, 16 oy be necessary Lo record additional mecsapcoe
on A veol containipne g opomton of an iptaereonted nessage prrlor
Lo pesuaptiton o the interrupled meseage, (HUUUNpLLOH ay be
withla ¢ f'ew soeonds or cdnites, ~r it could bo several heurs ofleg
the interrmipiicn),  The reeclve verminal, wnen unahle .0
inmediciely cecedpl a rosumplion, will respond Lo the hender w'oiy
the Reooct Moorooe (RM) control character sequence.  (This RN
procedure applics only boeuw en terminal operaL}ng in the CSU
modc, [L dozu nol apply to the toriingl opereting with the AZC
in the L3U meoe,) The recelfve berminal should also provide
notification Lo the opsrator of' Lne condition., The operator
may be able to punually plece the terminal in a conditlon to
accept tue resumptlion, or may inltiate a short mescage containing
speclul instractlians Lo Lthe gender., Upon rcceeipt of an KH
1ndjcq+jng &n unsuececaful atvempt to resunie a vransmics'con, the
tranz L tting temiinal will provide notification of the condition
to Lhu oparater. The operaior then has the option of initiating
anothcre 2ttempt to resune e Ltrancmission, restarticg the
messame fron Lhe beglinning or holding the wessage for resunpticn
at, 2 Galer time, The operator shouid make several avtoapts Lo
FQasUing LHC LIWHLHABHG LU DLUICLIU CilCLLlyE L0 go2brausile cieu il
mensnge, however Lhe number off attempts should be eomeenisuracc
with the amount of time thil would hc saved from resumntion
versus retoansmicslon,
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DEFENSE COMMUNICATIONS AGENCY
WASHINGTON, D. C. 20308

DCA CIRCULAR 370-D175-1 16 June 1972
Change 2 .

STANDARDS
DCS AUTODIN Interface
and Control Criteria
1. DCA Circular 370-D175-1 is changed as follows:

a. Cover and page 1. Change distribution statement to
read:

Approved for public release;
distribution unlimited

b, _Page xiv." List"of Tables. Change column heading
"rigure" to read "Table".

c. Page xiv, List of Tables. Under Table 14-5 delete
title of table and insert new title "Expanded Character Set
Permitted in ASCII (104)".

d. Page xiv, List of Tables. Under Table 14-6 delete
words "Line-to-Line" and page "14-15". 1Insert new words
"Machine-to-Line" and page "14-11",

e. Page xiv, List of Tables. Under Table 14-7 delete
words "Line-to-Machine" and pege "14-19". Insert new words
"Line-to-Line" and page "14-15".

f. Page xiv, List of Tables. Add new table listing as
follows:

"TABLE PAGE"
14-8 AUTODIN Code Equivalents Line-to-Machine 14-19

pproved for public release;
distribution unlimited 0262

OPR: 450
DISTRIBUTION: A, K, L; Special




2 DCAC 370-D175-1
Change 2

g. Page 3-11, paragraph 5b. Change the first sentence
to read, "MC is a special control character used to mark the
beginning and the end of the binary text portion of the message
(LMF BB or II)."

h. Page 5-5, paragraph 3j. Between the sixth and seventh |
sentences insert the following new sentence: [

"However, the maximum period that an AUTODIN subscriber
may withhold the ACK for a block terminated with ETX-BP shall
not exceed 1 second.

i. Page 8-2, paragraph 3c, last sentence. Change sentence
to read as follows:

"The Mode Change (MC) block delineated in table 8-5
is also required on trunks to mark the beginning and the end
of ghe binary text portion of a message containing IMB BB or
II.

j. Page 8-6, table 8-5. Delete the narrative explanation
within the heavy lines and substitute the following:

"Block formats for LMF "B" and "I" messages are the
same as those delineated in table 8-3 with the exception of the
unique Mode Change blocks which sepregate the beginning and the
end of the binary text portion of the message. A Mode Change
block is formatted as follows:"

k. Page 8-7, table 8-7, b) second block, second character
position. Delete "or M"Y,

1. Page 10-3, paragraph 5b(l), second line of the formula.
Delete the second asterisk appearing between ] and ). Delete
the asterisk preceding +1.

m. Page 10-6, paragraph 7b. After the colon insert the
following parenthetical statement:

"(Note that in the graphic illustrations the leftmost
bit is the high order bit.)

T : —akow -
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DCAC 370-D175-1 3
Change 2

n. Page 10-8, paragraph 8b. Delete the next to the last
sentence, beginning with "The ASCII Control Character DC-3..."
and insert the following new sentence: -

"The ASCII Control Character DC-3 will be framed as a
unique block and transmitted when a single tape mark record
is read within the message text of either a structured or non-

structured tape."

o. Page 10-12, figure 10-1, Data-as Transmitted (LMF B),
Record No. 1, Row 1, Block 4. Delete the vertical line
preceding "ETX" to remove the indication that a framing char-
acter should be contained in that position.

p. Page 10-12, figure 10-1, Data as Transmitted (LMF B),
Record No. 1, Row 2. Number the second block "6", the third
block "6 con.", and the sixth (last) block "8". For block 8
(MSG#2 EOT) correct the third framing character to read "ETX"
in lieu of "ETB".

Q. Page 10-13f figure 10-2, Data as Transmitted, Row 1.
Insert the number "1" after "record no."” On Row 3, Data as
Transmitted, delete numbered blocks 12 and 13.

r. Page 10-14, figure 10-3, Data as Transmitted, Record
No. 1, Row 1, block numbered 2. Correct the message number
to read "#1" in lieu of "#2". Add a vertical line preceding
"ETB" to create a new framing character position and insert
"EM" in this new position.

s. Page 10-15, figure 10-U4, Data as Transmitted, Row 2,
block numbered 4. Add "CHAR" after the number 80. Row 2,
block numbered 6 con., add the word "tape" above the word
"Label"” and add "27 Char" below "Label".

t. Page 10-15, Table 10-4, Data as Transmitted, Row 4.
Delete the blocks numbered 13 and 14, )

u. Pages 1l4-11 through 14-14., Renumber Table to read
"Table 14-6".

v. Page 14-14, Remarks. At the end of remark number 1
insert the following parenthetical phrase:

2
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L DCAC 370-D175-1

Change 2

"(Applicable only to those sites e%uipped with
Governmeni-owned DST equipment, AN/FYA-TL.)

w. Page l4-14, Remarks, remark number 8. Correct "U.S."
to read "U.C."

x. Pages 14-15 through 14-18. Renumber the Table to
read "Table 14-7".

y. Pages 14-19 through 14-22. Renumber the Table to

‘read "Table 14-8".

z. Remove the superseded pages and insert the enclosed
new pages as indicated below:

REMOVE PAGES INSERT PAGES
-1 through 3-6 g -1 through 3-6
'3: 8-4

1u 10a, 14-10b
1-3 1-3

The chiarged portions are indicated by number signs (#) in the
left margin of the new pages.

FOR THE DIRECTOR:

OFFICIAL: TODD A, SMITH
. Lieutenant Colonel, USAF
Executive Officer

Chief, Administréffive Division

1 Enclosure a/s
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Change 2

SPECIAL DISTRIBUTTON .
Addreas

Commander, National Communications System/Defense
goé—unégggml Agency Operations Center, Washington,
Coomander, Dafense Communications Engineering Office, Derey
Enginoerin: Building, 1950 Wiehle Avenue, Reston, Va. 22070
Comaunoing Ganaral, united States Army Stratezic )
Communicetions Command, ATTN: Technical Refarence
Center, Fort lluachuca, Arszona 65613
Commanding Orficer, Untited Ltateo Aray Strategio
Communications Cosamnd - Pacific, AFO San Francisco 96557
Companding Officer, United States Amy Strategle
Ccamunioations Corsnand Pacility, APO San Prancicco 96248
Camander, Electrenic JSyutens Divielon, Alr Porce
Systeus Conwmand, ATTN: LSTHMr, Higinbotlam/4L01
L. @. lanscon Flalc, Medfor), Kissrchusetts 01731
Camaniing Gifjcer, Uanliad States Arny Joint Support
Comand, ATTH: SCUJLK, Port. Ritchie, Maryland 21719
Camsanding Genaral, fIndted Strten Arcy Bloctronics
Caqmurd, Covaunicaticma/huto.atic ata Procecning
Iaboratory, AiMN: CLlaliman, Fslitery Communteations
Syaters Technical Standards Cumitiece, Port Honamouth,
tiew Jersey 07703

Corrandor, Eleotronic Systems Division, ATTN: IR ESD (DSD), .

L. G. Dangcon Pield, Fedtord, Magsachusetts 01730

- Carmarding Cfficer, Froific Misnile Rangn, Post Office Box

25, Point fugu, California 03041
Adzinletretcs, General Services Adairistrstion, Room A02R
. (TCER), k¥TN: M. T.C. Iehning, 1ibth & P Streets,
Weohingten, D.C. 20405
camender, Mational Military Commnd Syctem -Support
- Centor, Room BE-€85, Pentagon, Warhington, D.C, 20303
Commzndant of the Marine Corps, Headquarters, Marine
Corps, Washingten, D.C, 20380
Cormaander, Defean= Communications Agency, Alaskan Region,
AFPO Seattle 90742
Commandsr, Defense Commuriications Agency, VWestern Heatlaphere
Area, Butlding 6236, Port Carson, Colorado 80913
Caosmander, Defense Camminications Agency, European Area,
APQ Kew York 09131
Conmandsr, Defense Communications Agency, Pacific Area,
FPO  San Prancisco 96617
Oczmander, Defense Communicationa Agency, Far East Region,
AFO 3an Prancisco 96267
Chief, Defense Communicaticns Agancy, Northern Americs Field
Office, 119 Foss Avenue, Ottawa 3, Ontario, Cenada 00100
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Coples .

1 Ccamanding Osneral, United States Continental Army
Command, Fort Monrca, Virginia 23351
3T TCormanding Officer, United Stales Aray strategle
Ccmmunications Comnarcd Facility D, ATTN: Melhods & :
: Rea:lts, AM) San Frencisco abL33] i
1 Corranding General, Unjted Statea Army Strategic i
Comnunications Comtand, Communications Engincering
Departament, Fort Huachuca. Arizona 84613
3 Cornanding Officer, United States Army Caasunications
Electronics Bngincering and Installation Agercy,
Western Hemiaphore (Provisional), Facilities Engineering
Diviaton, Hoffman Buildinz, 2461 Eicenhower Avenue,
Alexandria, Virginda 22314
1 Coamanding Officer, Faoility Countrol, Naval Cumzunications
Station, FPO kow York 05525
Data Syatea Analysis, ATTN: Hiss Nester, Cooper Parkway _ J
© Bullding. Pennaxuken, Now Jarsey 03109 i
2 - Kleinschmiat, Diviaion of SCM Corp, ATTH: Mr. R, ‘
Strimling\;’&suto 406, 1612 "K" Street, N,W,, Washington,

- o

D.. 20¢
3 Commanding General, Unite2 Stotes Arny Llectrenics
Carsand, AUMN:  AMSEL-1D-KAT, KFt. Monmouth, Kew )

Jurgey 07703 .
Comnander, Defense General Supply Center, ATTN: DGSC-DC
(r, T, N, Kyer:), Richnond, Virginta 23719
Comander, Dofenss Congtruction Supply Center, ATTN:
pCse-18/¢ (Yr. C. Thorno), Columbua, Ohlo 5?215
Commander, Dofence Lepot Gzdan, AVING DDOU-N (Hr,
M. L, Gibacn), Qdgen, Utsh €440 :
Commander, Strategic Alr Comuand, ATTN: DOCEU, Offut
ALlr Force Buae, Nebraska (38133
Comnander, Strategic Alyr Cocmxand, ATIN: Kaj, Delbert B,
Seyboldt, Office of tre fenistunt for SAC Corzunications
Systems, Directorate of Comm-Blect DCS/D, Offutt Alr :
Force Base, Nebraska (1113 L
4 Com:anding General, Unitcd States Army Signal Centear & '
Sohool, ATTN: SIGDST-4 AUTCDIN Branch, Port Nonmouth :
New Joersey O7703
5 Commanding Officer, Tobyterna Army Depot, ATTN: Pubdli-
cations Branch, Tobyhanna, Penngylvania 18466
Comnanding Officer, United States Army Strategic .
Communications Comsand, 8ignal Qroup-Taiwan, ATINS v
P & O Division, APO Son Francisco 36243

NN e e e

1 Commaniing Officer, United States Naval Ship Repair Pacility,
(Code 1100), Box 8, PPO San PFrancisco 9c6&>
2 Commander, Raval Ship Engineering, Center, Depsrtment A

of the Navy, ATTN: Mr, Earl Martin (Code 6171B02),
Washington, D.C, 20360

1l Cormander, Detachmant 15, Air Porce Comaunications ‘r;)
Seryice, Orifriss Air Forcc Base, New Yors 13440 !
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Comgaander, Oklahome City Air Materiel Area (OCNEOF/ Teche
nice} ldtrary), Tiuker Air Foice Base, Oklatoms 73148

Comxanding Geneval, I1X Marine A=phibivun Force,
Military Asatptance Camaand, FPO San Franciaco 96602

Comesanding Ooeneral, Headguasters, Automatic Data Fleld
System Comaand, ATTN: CS-3 Directorute (Cant. Contos),
Port Belvolr, Virzinia 22060

Comzander in Cnief, United Stntes Pacific Fleat, ATTN:
Staff Code 529, PPO San Frunciaco 96610

Corvrander 2104th Communicationa S3uadron, ATTH: TCA
(Tech Control), Oantile Air Force Station, Onio 4501

Cozmander, Deferse Cormunications Agency, Southeaat Asia
Matnland Region, ATTH: V500, APO San Prancisco 90307

Commandur, Twenty-Sacond Alr Force (220CN), Travis AAr
Porce hase, Csaliforuta 94535

Communcer, Defenne Communicaticns Agency, European Area,
ATiN: Capl. Xeouon, ATO Now York 05131

Comsundsr, Elsctraonic Systeus Division (LSTI), Alr Porce
Syatecs Commund, Unlted Stotes Afr Porce, L. O, Hanscor,
siedd, edford, Manosachusetts Ci73e

Compznttng Cfficer, Sixth Uniters Steles Amey Stock Contrel
Cunter Y\CC‘:-V.::}). AT ACD--10, Frenidio of San
Frae: 1sco, Califerntia  GRLLY

Coeuatnder, Military Training Center (TS-DC), lackland
ALr Porce Iwse, Toras  T8036

Commander, Defense Communicatioss Agéency, Thailand
Reglon, ATTH: V920, AFO San Francisco 96307

Cormaander,. Centrel Burope Cowmunication Region (TCSM),
APO New York 05Ul2

Commander in Chief, Pacific Alr Porce (DEPLO), APO
San Prancisco 95993

Commarding General, Unitod States Army Strategic
Corrzunications Comeand LL Ratallion, ATIN: S-3
Section, APO San Francisco 60218

Commander, Naval Electronica Systems Command, ATTI:
05623/0h012, Washingion D. C. 20360

Coramanding OGeneral, United States Army Signal Center &
School, ATTH: SICSY-4, Fort Monmouth, hew Jersey O7703

Corzarding Gensral, Pirat United States Army, ATTN:
AHARD-SCT, For!i Qeorge G, Meade, Maryland 20755

Comazander, Tacticel Alr Command (DCETSC), Langley Alr
Force Base, Virginia 23365

Commander, 96th Strategic Aerospace Wing, ATTN: Custodian
CCY¥SBC Account 13533, Dyass Alr Porce Base, Texas 79607

Commander, Military Airlift Commana (MAOCCC), Scott Air

Porce Bame, Illinols (U225
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l-lam;,or, National Comaunicctions System, ANt nca-co
Georgs kntte, Warhington, D,C, 20305

Courr.ndor, nofunge Ccatiunications a‘enoy. Southeast uu
Repgton, ATO Jan Francisco 96274

Coavininder, Dofenae Communications Agency. United Kingdom -
‘!m.!on AFPO llow York OQ’(R

Co=atnder, Conaunications Corputer Pr unnpkstknuz. AT
Cola L%, Tinker Afr Force Yiue, Ckla

Officar in Chargn. Naval Shore Lilactromics Enginearsng
Activity, Tairteenth/Seveantcenth Naval Distiicts,
Building 13, Naval Supply Lepot, beattle, Warhington 98119

Corxarding Officor, Sacrasento Acoy Depot, ATTI: AXXSA- .
ACQ-1, tacromanto, California 9413

Cozaminioyr, Detachaony 16, Alr Force Communicaticns
Seredea, AP (UDNIN), Gri€ris AFD, Now York 1344C

Chies, Ynulited Slateo Lomy I'.awr.m "acaand Inztallations
and Survicey Meaty, AT™M: Communicationu-ii~strontes
Pivisson, Heek 1uland Aresnal, I1linols GRE3)

Commander, 2187-22 Communications Detazhment, APO New
York O30W

Carwanding Officor, Pusblo Army lwpot, ATTH: PEI§0811-
Gdag, Butlotng &26, Pueble, Codarsdto 01001

Cuorcearzur, 1064 th (‘c:wmlcut‘oms Group (ACS), AFO
San Tranclsco GiLnly

Coamander, lwferza Cantrectes Services Administrative
Rezion=-los fngeles, 11099 Sonh la Cic*era Boulevarnd,
ATV LAN/PDO, Yos Angeles, 2alifornia (R4S

Director Centrel Xnteilirence Asency, ATiH: CPL/DLO/PY
(257¢10), Washington, L,C, &F505

Cosv:anding (Wretal, United Eteles Army Stgnal School,
TELDICONNK Dranch, Telecons iviatcn, Departzgnt of
Cozmeand Communications, Fourt Nonmoutn, New Jersey ornos

Coraanding Ooneral, Hraiquartars, Unitcd States Army
Security Agency, AITH: IASIG/TR, Arlingion Hall
Station, Arlington, Virginix 22212

Administrator, Defense Documentation Center, AR1TN: Mr,
Kirchner, Cenoron Station, Alexandria, Virginis 22318

Cosezander, Aflr Porce lLogistics Comzand, m'gx SQWTA,
¥right-ravterson Air Force Hese, Ohio 45833

Defenze Liajiscn Officer, Office of Cc-raunmuuom,
Departeent of State, Washington, D.C, 20420

Ccovmanding Officer, United States Army Strategio
Communications Command 3ignal Qroup K, ARO San

- hunciscoor%‘jﬂ Steq B

ocmmaAnding fice ni tates A Strategsic Communt-
cationa Comnd-éONUS Port n-m'e'i‘f ryiup% Facility,
AT™M: ScCc-Im/C, maertck. Maryland 21701

Commander, Rome Air Development Center (EMLAP-3), Griffiss

ALlr Porce Dave, New York 13440
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Comaander, Far Kast Comrur.ications Region (FBCNC),
APO Jan Prancisco 96525

Cutover Dircctor, Headquarters, United States Army
Reglonal Coumunications Group (V), APO San Francisco,
96243, ATIN: NCIOIC Networks Branch

Cormander, Defense Cosmaunications Agency, Europesn Ares,
ATIR: B613, APO lew York 09131

Coamanding Ci'r'icer, United States Armv Perlin Brigade,
Coammunications-Electronics Division, ATTN: CCC, APO
New York 09742

Douglas Aircraft Company, Alrcraft Division, 3855
lakewood Blvd, ATiN: AWAC3 Data Center, CIl-235,
Cole D-1, Lonz Besch, California 90801

The Roeing Compainy Asrcupaca Library, ATIN: 8X-38,
J 1;.‘: hacDonald 217, P. O, Box 3993, Seattle, ¥Washington

Cormandar, 1937 Cowaunications Squadron (TK), APO San
Francisco 963106

Commander, 2005 Communications Squadron, ATTN: TCOA,
AFO Kaw York C©3106

Lockhee} Tlactresics Do, Engineering Services, ATIN:
C. . lambart, Fatushen, faw Jergsey QIBLO

Cag;mu.‘.ar, 2134th Communications SQuudron APQ New York

130

Comrauding General, United Stutes Army Strrntegic Commu-
nicaitione Coxuznd, ERarope, SCTB-0P3, A1%¥N: NMr.
Thenr £an, AP0 Mo York 05056

Chairnin, Federal Rzoerve Eosrd, Code 147 ATIN: NMrs,

Baok, ¥ashington, D,C, 20551

Coraanrder, Rlectronic Systems Division, Adr Force Sretems
Command, ATTH: ESVI'P/¥r, J. Kitchell, L, G, Hanscaa
Pleld, Dedford, Massachusnatta 01730

International Buasineos Maciiines Corp., National Fedsral
Marketing, ATTN: Mr, C. R, Custsr, 10501 Pernwood
Drive,_ RBethecda, Maryland 20034

UNIVAC Corporation, ATTN: AUTODIN Project Manager,
2121 VWisconsin Avenue, N W,., Washirgton, D,C, 20007

Comnander, Defense. Commercial Communications Office,
ATTN: DA13, Scott Air Pcrce Base, Illinois

Western Union Telegraph Company, ATIN: Mr. R, M, Pool,
AUTODIN Program Manager, 2009 N, lith Street, Arlingt~~,
irginta 22201

Burroughs Corperadiovn, ATIR: Hr. Robett Durwmckér, Faolil,
Pennaylvanta 16301

Director, National Bureau of Standards, ATTA: Nr, Robert
C. Raybold, Room Bl16, Metrology Building, Washington,
D.Cc. 2023h |

Adainistrator, Defense Documentation Center, ATIN:
DDC-TCA Cameron Station; Building #5, Alexandria,
Virginia 22314
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Coples . )

'3 Philco Jord Corporation, ATTH: Niszs Margaret O'Plaherty,
i.;g;%run. 3909 ¥elah Rcad, Willow Grove, Pennsylvania

h | Nr. J. Z, Millar, Telecorm=unicstions Rlectronics, 72 . .
Blackburn Place, Sumalt, Naw Jersey 07901

1 Xr. D, A, Laughland, Teletyps Corporation, Marketing
Reprvsentative, Qovernment Projects, 5555 Touhy Avenue,
8kokie, Illinoies 60076

4 Auvertaoh Corporution, ATTN: Jiies Elizabath W, Gillies
121 North ®Broad Street, PMhiladelphis, Ps. 19107

1 Comeander, Western Teat Hansye (AFSC), Vandenberg Asr
Porce Fasa, Califorsnia 93437 )

1 Chief, Calibration arnd Kotreology DPivision, 28020 ‘
Inertial Quidrnee snd Calibration Orcup (AFIC),
Newark Atr 'orce Staticn, Mawark, Orto 43055

1 Chier, Civilian Rafeyence Dranch, Natiovaal lPervnainol
Records Conter (Civilian Perscarel Kecoroa), £..aral
Servicen fdminiatration, 111 Winnebago Streot, St,
Louip, Migzour: 63118

1 Auerhacn Corporaticn, AMY: Kr, C, C. Morris, 1501

VWiloon Exlevard, Arlington, Virgioia
b Comninaing Officer, Harcy Oimnord Laitoratorics, RTTH

A= 03, Mashinston, DG, 20933 ")
5 Comuender, liaval Elestronics Syzterns Comrand, Northeast Divi- -

sion, Flcetronics Litirary, Codc 1201, Yedersl Off2ce Build-
ing, 3rd Aveauc and 29th Stveet, Liookayn, N, ¥, 1122
1 Officer In \1!.‘1:‘22r Yreval Chip linginzering Centor lorfolk
Di;;gi:n {Colo BLALZ), laval Siution, Norfolk, Virginia
-S8etentific Data Swatems, T351 Regearch Boulevard, ATIN:
Kr, Wichssl Winiler, Rockville, Maryland 20859
Colilns Radio Corporanticsn, ATiMe Mr, R, 0, Bounds,
N=241 Staticn &16-143, Dallas, Texas
Elecironic Material Officer, Box 40, Naval Communications p
Station, FPO New York 09534 e Tt
. Cosmander, Detechiment 9, Electronios System Division
: Europer (FSUHC/ %, Wilk), APO Kew York 09633
100 Commander, 2045th Cosvmunications Qroup, KcClellan Air Force :
Base, California 95652 . i
120 Commander, 20i5th Comsunications Group, Andrews Air Force . .
Base, Maryland 20331
11¢ Commander, 2193rd Communications Squadron, Norton Air
Force Base, California 92409

e e N

100 Commander, 2105th Communications Squadro:i, Oentile Alr
Force Station, Ohlo 55401
110 Commanding Officer, Naval Communication Unit, Hancock

Pleld, Syrccuse, New York 13225
140 Commander, 1584th Communications Squedron, Tinker ALr
Force DBase, Oklahoma 73145 .
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100 Commanding Officer, Naval Communication Unit. Narine
Cerps Supply Center, Aldbany, Qeorgia 31701 :
105 Commanding Officer, United States Army Strategic f
Communications Facility, Fort Detrlick, Maryland 21701 ’
60 Commanding Officer, Naval Communications Station, ;
Honolulu, FPO 3an Prancisco 96613 i
35. Commander, 1961st Communications Qroup, APO San '
Francisco 96274
50 Commander, 1998th Communications Squadron, APO San
Francisco 96288 ‘
0 COrgganger. 2130th Communications Squadron, APO New York
37
110 Commanding Officer, United States Army Strategic .
Communications Pacility, Pirmacens, APO New York 09189

i em b e ameimnr ceomees s

50 Cowgt;l;ger. 1935th Communications Squadron, APO Seattle
9872
40 Commanding Officer, United States Army Strategic

Communications Facllity, Okinawa, APO San
Fraucisco 96331

- 50 Commanding Officer, United States Army Strategic

Communications Pacility, Legho:rn, APO New York 09019 '
30 Commanding Officer, United Statcs Naval Communications -
Station, FPO San Franclsce (130 {
60 Commanding Officer, United Staves Army Strategic 0
Cginxjuunications Pacility, Phu Lam, APO San Francisco '
9 € ‘3 . +
65 Commander, 1967th Communications Squadron, APO San {
Francisco 96267 ' i
20 Commander, Air Force Communications Service, ATTN: i
DOHO, Richarda Gesbaur Air Force Base, Missouri 64030 '
35 Cummanding Genersl, Unlited States Army Communicatlors- :
Electronics Engineering Irstallation Agen‘cy, ‘ATTN:
SCCC-TED-TSTF, Fori Huachuca, Arizona 85613 g
2 UIniversity Computing Company, Technical Support Branch,
_11480 Sunset Hills Road, Reston, Virginia 22070 '
2 Control Data Corporation, ATTN: Mr, J. Berard, 5272 .
River Road, Bethesda, Maryland 20016 i
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o 1956 Communications Squadron (Arca) o E
*  San Francisco 96525 > )
Commander, Electronic Systems Division. Am:
ggn. L. G. Hanscom Field, Bcdtord. Kassachusetts
730 5
; Alr Force Representative Office, XP/Nrs. Weder/PDO, .
' lockheed Missliles & Space Co., P. O. Box 5oh :
‘ Sunnyvale, Californie 94088
10 Commanding Officer, Tth 8ignal Brigade, ATTN: -
: ASUTSC-0DS, APO New York 09028
. 1 Cuemander, Southern Communications Area ( msz
ATTN: EIECS, Oklahoma City AFS, Oklahoma City,
Oklahoma 73145
1 Comaander, European Communications Area (ms).
ATIN: EIE, APO New York 09633
1 Commanding General, U. S. Aray couunicutiona- .
i -Blectronics Engineering Installation Agency
! ATTN: TAD-USD-SSP, Fort Huachuca, Arizona 65613
i 1 Coemander, 2046 Communications Group, Wright-
|

4 e

‘A

-

Patterson AFB, Ohio 45433
1 Commander, Air Force Communications Service,
ATIN: ncs E&I (EIXI8), Richards-Gebaur AFB, .
Nissouri 64030
Deputy Chief of Staff for Intelligence, Headquarters
U. S. Aray, Pacific, ATIN: GPIN-HP, APO
Sar Prancisco : :
Oouander, 1986th cuuunicluom _8quadron, m
New York 09286 Co
Comaander, Southern Communicalions Aru, ouahon clty ~hge
AFS, Cklahoma City, Oklahoma 73145 E 3
. Commander, Northern Communications Area, Griffiss AFB, B
i . " Mew York 13440 R
i Honeywell Information Systems Inc., ATIN:

-
. ' -
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Nr. K. C. Houston, Communications Software !hnuor,
Data Systems Operation, 1611 North Kent Street,
Arlington, Virginia 22209

" Commander, 556th Combat Support Group, ATIN: U456

P

COMM SQ/DO, Beale AFB, California 95903
1 Commander, 21313-1& Communications Detschment, ATIN:
DA, APO New York 09012
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b. Mode II. A duplex asynchronous operation allowing
simultaneous two-way operation without automatic error and
channel controls. Mode II AUTODIN terminal connectivity to
.ASC's 48 discouraged. Subsoribers requesting Mode II service
must have previously obtained validation for permanent
connection to AUTODIN by either Mode I or Mode V access.
Requests for Mode II service or tests will be evaluated by
DCA on a case-by-case basis. The acceptable number of
Mode II subscribers will vary for each AUTODIN ASC depending
upon the existing subscriber configuration. This will be
a major consideration in any decision sffecting requests. for
Mode II service to meet unusual and emergency needs.

c. Mode III. A duplex synchronous operation with auto-
matic error and channel controls utilizing one-way message
transmission with the return direction used exclusively
for error control and channel coordination responses. The
Mode III channel is reversible on a message basis. Control
characters are used in the same manner as for Mode I.

d. Mode IV. A unidirectional asynchronous operation
;;end only or receive only) without automatic error control.
e Mode IV channel is not reversible on a message basis.

e. Mode V. A duplex asynchronous operation allowing
independent and simultaneous two-way transmission. Control
characters are used to acknowledge receipt of messages,
perform limited channel coordination, and display limited
information to the operator.



|
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CHAPTER 3. CHANYEL COORDINATION CONTROL CHARACTER
©  DEFINITIONS-SYNCHRONOUS OPERATION

1. Introduction. Control characters are transwitted with -
even parity. ?Ec five subsets of control characters are-
defined in parfgraphs 2 through 6. ‘

2. Communication Framing Characters. Communication framing
characters are a subset of control characters whose positfonal
and coding significance serve to delineate the beginning and
end of each serfial block of data which comprise the trans-
mission of a message. Two of these characters precede the
block and two succeed the block. A block consists of 80 text
characters together with the associated framing characters
for a total of 84 characters. '

a. Start of Heading - SOH. SOH is the first framing
character of the Tirst g1ocE of a message. SOH 1s an even
parity character. It is always followed by the select
character. This sequence will not be sp1it by any other

character.

b. Select - SEL. The select character is the second
framing character of the first block of a message. It is an
alphabetic character with even parity. At the transmitting
subscriber terminal the select character 1s determined by
the Language Media Format (LMF) Indicator or on the basis
of switch settings. Select characters that may be used ut
the transmitting subscriber terminal are A, 8, C, D, E, J,

K, M, P, G, and H. The receiving subscriber terminal will
process messages and route them to the output device
assocfated with the select character with the exception of

a narrative message containing efither S or F select character.
The S or F select characters will be routed to the specified
output device dependent upon subscriber terminal configuration.
The ASC program uses the LMF to determine whether to perform
message exchange and may change the select character to
correspond to the required output format.: Select characters
th:t“mty be used by the ASC ara A, 8, C, D, E, F, M, P, S,

.. [] Vi N :
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(1) The seléct characters will be as followlz

Select »
Characters — Identification

A Teletypewriter format and code.

B Identifies. the source transmission tape
a8 being 7 track.tape.

c Identifies the source transmission tape

. ags being 9 track tape.

D Card format. ‘

El Data format magnetic tape terminal.

F Switch card flash or higher precedence
messages identification. Activate
operator alarm.

G Identifies the block transmitted in
response to ENQ.

H . ASCII paper tape.

Circuit switching unit. sélec; NSU
CONUS AUTODIN. :

K Circuit switching: unit.' Select CSU
CONUS AUTODIN. :

‘M Reserved for. future ule.
P Reserved tbr future use,
8 Switch paper tape flnlh or higher prece-.

dence_ messages 1lont1rication--Act1vato
operator alarm,

v,

1 The AUTODIN program w111 permit continued use of. Select,

Character E untlil July 1972 when existing nagnetic tape
terminals will have been modified to conform to' thg ‘new
procedures defined in Chapter ap

<2

 ———r
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(2)  AUTODIN handling of select characters will be as
follows: '

(a) Select Characters A, B, C, D, E and H are
..8ed by the receiving terminal to route messages to the output
device associated with the Select Character. 8Select Characters
J and K are used in circuit switching (CSU) applications.

(b) 8Select Character F will be inserted by the
ASC as the second framing character of the first block of each
card message delivered to a Mode I ASCII channel if the header
of the message indicates flash or higher precedence. It will
not be inserte’ by any ‘subscriber terminal.

(c) Select Character S will be inserted by the
ASC as the second framing character of the first block of each
paper tape message delivered to a Mode I ASCII. channel if the
header of the message indicates flash or higher precedence.
SEL-S will not be generated by any terminal.

(d) The ASC will verify that the select character
as received from a Mode I ASCII channel is an even parity

character, check the select character, ascertain that it is

one of a set of assigned select characters and reject the
message if the check fails. The ASC will transmit the
appropriate select character to the Mode I ASCII terminal.

é Select Character G is not defined for use in
the leased ASC's. Select Characters N and P are reserved for
i . iracters N and_ served fo

32 The LMF Indicator is placed ‘in the second and
third position of the JANAP 128 message header. The first
character of the IMF denotes the format of the messages as
originated; the second character denotes the ggoferred output
format. LIF's will be as ppeoifio'd' in"3

s ’;

o~
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1 (4)
. listed below.
JANAP 128.
T LMF Source Media.
A Paper Tape- §te1etype-
| writer ASCI

-B Magnetic Tape, con-
taining one or more
structured binary stream

| messages with variable
| length records.

' c EAM cards or magnetic
. tape.

D Magnetic tape con-
taining one or more
structured messages in
the local or native char-
acter coding scheme with
variable length records.

) Paper tape from Mode II

- and -Mode V relays
(ITA #2)

G Paper tepe (five level
ITA #2

I Magnetic tape con-

taining only one non-
structured binary stream
message with variable
length records.

DCAC 370-D175-1
Change 2 -

The LMF codes authorized for uce in AUTODIN are
These codes can only be paired as prescribed in

Format

Any ASCII Teletypewriter
message which is not off-
line encrypted.

Binary text structured
message with the header,
text, and EOT records
for each message on the
tape.

Fixed record length of 80
characters.

Structured messages are
recorded in a local or
native character coding
scheme in variable length
records with the header,

text, and EOT records T r

each message on the tape.

Format automatically
generated in header,
position 2, by AS8C. For
ASC use only.

Indicates message was
prepared in modified
ACP 127 format. 3

Nonstructured message
formatted without the
header and EOT records
on the tape.

30
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LNF Squrce Media Format
4 ' : ;
Q pPaper tape, ITA #2, For use only at Mode I
., Formet conyerted ACP subscriber terminals per-
1127 to JANAR. 128 forming format automatic
oy o) conversion. 3
”f R Paper tape iieletype- 0ff-line encrypted text.
l writer ITA #2)
! S Magnetic tape or Single 80 character record
punched card. which is a complete date
message including header
§ ! AN ) ‘nd EOTS .
! \ .
T Paper tape (teletype- Any ITA #2 Teletypewriter
writer ITA #2).° message which is not off-

line encrypted.

: 3
P k 2
PRE 1

»
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c. Start of Text - STX. STX is the first framing character
of all blocks except for the first block of a message. STX is an
even parity cheracter. ’ .«

d. Delete - DEL. At a Mode I ASCII subscriber terminal DEL
will be placed in the second framing character position of all
blocks, with the exception of the first block of a message. This
character will have even parity. On input from & tributary, the
ASC will change this character to the proper security character.

e. AUTODIN Security - (Switch Action). On input from a
tributary, the ASC will add the security character in the second
framing character position of all blocks with thé exception of
the first block of the message. On input from a trunk, the ASC
will validate ‘the security character in the header against the
security character of the second and all succeeding blocks. This
character will be the same character as the security classification
indicator in the message header.

(1) The security classification indicators are:
(a) A for SPECAT.
(b) T for Top Secret.

(c) 8 for Secret.
(d) C for Confidential.

(e) R fgr Restricted (Not authorized for intra-USA
use ). ) .

(f) E for EFIO (k.crypted for transmisaion.only).
(&) U"tbr'bﬁclaslified.
(h) N reserved for special use.

_{2) The Alc ‘will proccss R and c as COIPIDIITIAL

(3) At the ASC, the security chtractoro in the header
format are checked to assure that the security classification
of the message does not exceed the authorised security level
of the circuit. The security prosign which was added to the sec-
ond and all succeeding blocks of a nnnlage will be checked béfore
the tlocks are transmitted. = y,

et
s s

- (V2
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(4) 1If a mismatch occurs as the messa e is being trans-
mitted, transmission will be halted and.ganceYed (CAN sent) sand.
the message for the destination removed from Ehe systeni.
appropriate ASC supervisory printout will be issued advising
of such action.

(5) An incoming message from a tributary containing a
higher security classification than the security classification
of the incoming line will be rejected (RM sent) by the ASC.

The ASC will automaticelly send a service message to the tribu-
tary and to the traffig service section of the ASC.

(6) On output to a tributary, the ASC will replace the
security character in the second framing character position of
the second and all succeeding blocks with the even parity DEL
character. On output to a trunk, the ASC will not replace the
security character.

f. End of Transmission Block - ETB. ETB is the third framing
character of all blocks except the last block. It is an ‘even
parity character. ETB always appears in the 83rd character posi-
tion of a block or following EM in those ing8sages’ where ahort )
blocks are permitted. . (“-

€. End of Text - ETX. ETX is the third framing character
of the 1ast block of a message. ETX is an even parity character
and always appears in the 83rd character position of the last
block of a message or following EM in those messages where short
blocks are permitted.

h. Block Parity - BP. BP i1s the last framing character of
every block 1n the message. BP always follows ETB or ETX and no
other character may be inserted between these characters. BP
may be either odd or even parity because it is formed by the
binary addition without carry of each of the bits in each row
of a block starting with the second framing character, including
all text characters, the EM and NC characters if used, and ETX
or ETB. Receive control characters are not included in the
block parity summation. The synchronous receiving terminal will
count the one bits of each received character starting with the
second character of each block:- When ETX or ETB. is: dctectod,
the next character will be compared bit for bdit with the-
receiver generated BP character. .The two characters must be.
igqntgcal. Jf they are not, the block .is considered to bde

erxor. £ ord . - o ' 2
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TABIAE 8-20

DCAC 370-D175-1 ¢

"C", "R", nQn’ "T", AND "A" MESSAGES

MODE I ASCII TRIBUTARY LINE FORMAT LMF

F;j First Block ‘T
Framing Framing
Control Control
Two Characters 80 Characters_ Two cte
“SEL" Format per
SOH | See chapter ETB BP
-3 JANAP 128
b) Intermediate Blocks
Two Characters 80 Characters Two Characters
Format per
STX DEL JANAP 128 ETB BP (
¢) Last Block
Two Characters 80 Characters Two Characters
STX DEL Format per ETX BP
"JANAP 128
L -
TABLE 8-3, MODE I ASCII TRIBUTARY LINE
FORMAT IMF "S" MESSAGES
Framing Framing
Control Data Group Control
Two Characters 80 Charictors Two Characters
SOH D Format per ETX BP . C
JANAP 128 ) '

RN Y2 A O RTINS g
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DCAC 370-D1735-1 14-10a
Change 2

TABLE 14-5. Expaanded cn.:.ettt Set
- Permitted im ASCII (105)

A w i &
|  { 3 J
c Y k (
D z 1 )
4 ’ . ’
? 1 | =
¢ . 2 ° .
| 3 P /
I 4 q s
J 3 4 b
K 6 s ?
L 7 t L
| s . .
n 4 v +
0 a v <
4 | 4 =
Q c y )
R d s -
s . ! (
T £ " ¢
v 8 ’ A
v B ’ \

1 ysers of this expanded character set are cautioned that
not all AUTODIN terminals can accommodate all of the
104 characters. It is the user's responsibility to
insure that loss of character integrity is not incurred
by attempting to use those additional characters of this
table not contained in Table 14-2 in messages addressed
to AUTODIN terminals not capable of accommodating the
expanded character set.

%



_—

14-100b

pxL2
nuL?
pc3?
pCc42

SPACE®

2 Nonprinting characters.

DCAC 370-D173-1
Change 2
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DEFENSE COMMUNICATIONS AGENCY
WASHINGTON, D. C. 20808

DCA CIRCULAR 370-D175-1 22 August 1972
Change 3 _

STANDARDS

DCS AUTODIN Interface
and Cont;ol Criteria

1. DCA Circular 370-D175-1 is changed as follows:
a. Page iﬁj,'ltet of tables. ' Insert new éntries as Irollows:

"Table Page
8-9 Mode I ASCII Tributary to ASC Line Format
IMF "G" Messages . « « « « « ¢ o « o o 8-9
8-10 Mode I ASCII ASC to Tributary Format
LMF "G” Messages [ o . . o e 0 ] e o ° 8-10"

b. Pa e 3-11, Paragraph Sa, line 9. Delete the words "and
II" and substitute II and GG".

Ce Pa@e 7-9, paragraph 3d. Delete the first four sentences
and subsfitute: "The disconnect sequence can be initiated either
manually or automatically by either the calling or the called
termfnal. At the calling terminal, the disconnect signal Is not -
automatically initiated until after ‘acknovwledgmeént has been
received for the ETX (End of Test) block."

Approved for public release;
distribution unlimited

1

OPR: Uu50
DISTRIBUTION: A, K, L; Special




2 DCAC 370-D175-1
Change 3

d. Remove the superseded pages and insert the enclosed
new pages as indicated below:

REMOVE PAGES INSERT PAGES
: 7-1, 7-2 -1, 7-2
L 8-1, 8-2 -1, 8-2
8-9, 8-10

The changed portions are indicated by number signs (#) in
the left margin of the new pages.

2. When the above action hes been completed, this change may
be filed with the basic publication.

FOR THE DIRECTOR:

OFFICIAL: ] _ LAWRENCE LAYMAN
Captain, USN
Chief of Staff

Mo
e AL
Chief, Administ

ive Division

1 Enclosure a/s
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SPECIAL DISTREBUTION
COgiei ' Address

2 Coxmmander, National Communications System/Defense ~
gongun'.:e agégna Agency Operations Center, Washington,
13 Commander, Defense Communications Engineering Office,
Derey Engineering Building, 1860 wWidhle Avenue,
: Reston, va. 22070 ’
4 Comaanding General, United States Army Strategic
Communications Command, ATIN: Technical Reference
Center, Fort Huachuca, Arizona 85613
1 Commanding Officer, United States Army Strategic
Communications Command - Pacilic, APO BSan
Prancisco 96557
Ccamanding Officer, United States Army Strategic
Communicationa Command Faclility, APO San
Francisco 96248 )
1 Comrmander, Electronic Systems Division, Air Force
Syctems Command, ATTN: ESTM/Mr. Eiginbothem/4401,
%i?%i Hanscoem rield, Badford, Hassachuvrotina

t‘
1 C" ) 3 Commanding Officer, United States Army Joint Support
' ggnmng d,. ETIN: SCCJ-0OB, Fcrt Ritchie, Maryland
l 15 Commanding General, United States Army Electronics
Comrand, Communications/Automstic Data Processing
Laboratory, ATTN: Chairsan, Military Cosmmunications
R 8ystems Technical Standards Coemittsie, Fort Monmouth,
T ) Rew Jersey 07703
- 50 Commander, Electronic Systems Division, ATTN: HQ
BSD (DGD), L.-G. KIRICOI !‘1.16, mrﬁ"
Massachusetts 01730
2 Cormanding Officer, Pacific Missile Range, Post
Office Box 25, Point Mugu, Californis 93041
35 Administrator, General Services Administration,
Room 4024 (TCER), ATTN: Mr. T. C. Lehning,
18th & F Streets, Washington, D.C. 20405
7 Commandant of the Marine Corps, Headquarters, Marine
Corps, Washington, D.C. 20380
5 Commander, Defense Communications Agency, Alaskan
Region, APO Seattle 98742
5 Commander, Defense Ccamunications Agency, Western
Hemisphere Area, Building 6286, Fort €arson,
Colorado 80913
3 Commander, Defense Communications Agency, European
Area, APO New York 09131
5 Commander, Defemse Communications Agency, Pacific
O Area, FPO San Francisco 96515
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¢ Change 3

Address

Commander, Defense Comaunications Agency, Far Best
Region, APO San Francisco 96525

Chief, Defenss Communications ency, Northern
America Field Office, Box 1514, Station B,
Ottawa 1, Onterio, Canada 00100

Coamanding General, United States Continental Army
Command, Fort Monroc, Virginia 23351

Commanding Officer, United Statos Army Strategic
Communications Command Pacility D, ATTN: Nethods
& Results, APO San Francisco 96337

Commanding General, United states Army Strategic
Communications Comand, Coxmunications £ngineering
Departuent, Fort Inachuca, Ariwona 85613

Commanding Officer, United States Army Comsmunications
Electronics Engineering and Installation Agency,
Western Hemisphere (Provisional), Facllities
Engineering Division, Hoffman Building, 2461
Eisenhower Avenue, ilexandria, virginia 22314

Comzanaing Officer, Facility Control, Naval
Cormunications Station, FIO Now York 09525

Presideat, Data System Anzlysin, ATTN: Miansg Nester,
Cooper Parkway building, Pennoaukenl N, I 08109

President, Kleinschmidt Divisign of SCM cOrpcration
ATTN: Mr. R. Strimling, Sutite 406, 1612 "K" Street
Northwest, Washington D.C. 20006

Communding Gencral, United States Army Electronics
Cormand, ATTN: AMSEL-RD=-MAT, Pt. Monmouth, New
Jersey U7703

Commander, Defenase General Supply Center, ATIN:
%ggém (lﬁ‘. T. N. weﬂ), MMﬂ,ngillia

Commander, Defense Construction Supply Center, ATTN:
DCSC-IS/C (Nr. C. Thorne), Columbus, Ohio 43215

Coomander, Defense Depot Ogiéen, ATTN: DDOU-N
(Mr. M. L. Gibson), Odgen, Utah 84401

Commancer, Strategic Air (Command, ATTN: DOCEG, Offutt
Air Force Base, Nebraska 68113

Commander, Strategic Air Command, ATTN: Major
Deldbert E. Seyboldt, 0ffice of the Assistant for
SAC Communications Systems, Directorate of Comm-
Elect DCS/Q, Offutt Air Forco Base, Nebraska 68113

Commanding General, United States Army Signal Center &
School, ATTN: SIGDST-4 AUTODIN Branch, Fort Monmouth
New Jersey 07773

Commanding Officer, Tobyhanna Army Depot, ATTN: Pudli-
cations Branch, Tobyhanns, Pennsvlvania 1846S

Commanding Officer, United States Army Strategic
Communications Command, Signal 3roup - Taiwan,
ATTN: P&0 Division, APO San Francisco 96263
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* Ccamanding General, Automatic Data Field System Command,

2

‘ Commanding General, IIX Marine Amphibious Force,
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Ahdrena _

Officer, United States Naval Ship Pacility, ;
(Code 1100), Box 8, FF0 Ban Francisco 96662 -
Conpe ;der, lisval Ship Engineering Center, Department
of the lavy, ATIN: - Mr. Earl Martin (Code 01T71BO2),
Washington, D.C. 20360 .
Commandeyr, Detachment 15, Air Force Communications
Service, Oriffiss Air Force Base, New York 13440 ;
Commander, Oklahowa City Alir Materiel Area, ATIN: i
OCNEOP/Technical Library, Tinker Air Force Buse, ;
Oklahoma 73145 .

Miugary Assistence Command, FPO San Francisco

ATTN: CS-3 Dir/Capt Contoo, Ft Belvoir, Va. 22050
commander in Chief, United s&tes Pacific Fleet,
ATIN: Steff Code %25, FPO Sen Francisco 96610
Com=nnder,: 2104th Connunications Squadren, ATTN: TCA
l("‘gla? Control), Gentlile Air Force Station, Ohlo
>4 :
Cormmrander, Defence Communications Agency, Vietnan
ggr%c?‘n. ATIR: V500 ancd V520, AIO San Francis:zo
30
Commander, Twenty-Second Air Force (220CH), Travis
Air Force Base, California 94535 o °
Comxander, Defense Communications Agency, Eurcpean
Area, ATTN: Capt. Keesee, APO New York 09131
Commandc)r, Electronic Syatems Divicion (ESTI), Alr
Force Systems Comaand, United States Air Force, -
L. G. Hanscom Flold, Bedford, Massachunetts 01731 .
Commanding Officer, 8ixth United States Army Stock
Control Center (COSMOS), ATTNL AMCOS-DO, Presidio
of S8an Prancisco, California 94129 o
Cormander, Military Training Centexr, ATIN: TS-DC, i
Lackland Air Force Base, Texas 78236 _
Commander in Chief, Pacific Air Force, ATIN: DEPLO,
APC San Francisco 95553
Commanding General, United States Army Strategic
Coammunications Command LI Batallion, ATIN: 8-3
Sectionj APO San Francisco 96218
Commander, Naval Electronics Systens Command, ATTN:
04123-C2, Washington, D. C. 20360
Commanding Genoral, United States Army Signal Center ]
37..;8&3\.001, ATTN: B8IGSY-4, Fort Monmouth, New Jersey
Commanding Generel, Pirst United States Ammy, ATTN:
ARABD-SCT, Fort Qeorge G. Meade, Maryland 20755
Commander, Tacticel Alr Coomand, ATTN: . DCUTSC,
Langely Air Force Base, Virginia 23365
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DCA 370-D175-1
Change 3

Address.

Commander, 96th Strategic Aercspace Wing, ATTIN:
Cuetodia COMSEC Account 13533, Dyess Alr Force

. Base, Toxas 79607

Commander, Military Afi=lift Command, ATTN: MAOCCC,
Scott Air Force Base, Illinois 62225

Commander, Defsnse_Cooww jications Agency, Southeast
Asia Peglon, APO San Pruncisco 96274

Commander, Defense Commuinications Agcncy, United
Kingdom Region, APO New York 0937

Commander, Communications Computer Programming
Center, ATTN: Code L93, Tinker Air Force Base,
Oklahoma 73145

Officer in Charge, Naval Shore Electronics Engineering
‘Activity, Thirteenth/Seventeenth Naval Districts,
!933%31::3 13, Naval Supply Depot, SBeattle, Washington

Comuanding Officer, Sacramento Army Depot, ATTN:
AMSA-ACO-1, Sacramento, California 95813

Commancer, Detachment 15, Alr Force Communications
Service, ATTN: QEZSM, QGriffiss Air Force Base,
New York 13440 .

Chief, Unitcd States Arry Matorlel Conmzand Installe-
ations &and Services Agency, ATIN: JCommunications-
l:é::]l.gg:tonics Division, Rock Island Arsenal, Illinois

Comrander, 2187-22 Coumunications Detachment, APO
Naw York 09019

Commanding Officer, Pucblo Army Depr” ATTN: REQFO81l-

68-1, Building 526, Puedlv, Colora .v 81001

Commander, 1964th Communicatéons Group, ATTN: AFCS,
APO San Francisco 96307

Commander, Defense Contracts Servicos Administrative
Region-lus Angeles, 11099 Scuth L\ Cienega Boulevard,
ATTN: IA3/PDO, Los Angeles, California 5

Director, Central Intelligence Agency, ATTN: CRS/
DLB/PV (257610), Washington D.C. 20505

Commanding General, United States Army Signal School,
TELDICOMM Branch, Telecomm Division, Department of
g%uggnd Communicataons, Fort Monmquth, New Jerssy

Ccrmanding General, Headquarters, "Mited States Army
Secutity Agency, ATTN: IYASIG/TR, Arlington Hall
Station, Arlinzton, Virginia 22212

Administratcr, Defense Documentation Center, ATTN:
Laterémnrchner, Cameron Station, Alexandria, virginia

Commander, Air Force Logistic Commmund, AT™: SOWTA,
Wright-Patterson Air Force Base, Ohir 45433

D I S ¥V D S P R T =ve

-~

<
§
{
|
3
{
|
|

‘9

RO T A

A



R it i |

v e e A el gt g Y e Sadadrs o V..

-~

g <
T e s 8 ALY G- B Ten. s o P s S o S+ APV PP B e v -8

2} NG GPIEA ey P Ve @58

-

c v

*

R

L - mew e

DCAC 370-D175-1 : B /

Change 3

Copien

10

S S —— ___T" o

Address
el - . Q
Defense Liaison Officer, Office of Communications,
DPepartuent of State, Washington D. C. 20420
Commanding Officer, United States Army Strategic
Cormunications Cummand Signal Group H, APO
8an Francisco 96557
Commanding Officer, United States Army Strategic
Communications Command-CONUS, Fort Detrick,
Naryland Facility, ATTi: B8CC-DN/C, Fredorick,

S Maryland 21701

Cozmander, Rome Air Development Center, ATIN:
EXLAP-3, Griffiss Air Force Base, New York 134340

Comnander, Far East Communications Region, ATTN:
FBCHMCZ, AFO San Francisco 96525

Cutover Director, Headquarters, United States Army
Reglonal Cormunicetions Group (V), ATIN:
HCOIC Retworks Branch, APO Sar Francisco 96243

Commender, Defense Comnmunications Agency, Furopean
Area, ATTN: EO13, APO Netw York 03131

Comaaniing Officer, United States Army Berlin
Brirsade, Corvnunications-Electronice Division,
ATTil: CCC, AFO Kew York 09742

Pregicent, Douzlas Alrcraft Coapany, Alrcraft
Diviclon, 3Ly5 Lekewnod Boaleverd, ATTH:
AWACH Data Center, CI-2355, Code D-1, lLong Beach,
California 9C301

President, The Boeing Cozpany Aerospace Library,
AT -38, J. K. MacDonald/217, Post Orfice Box
39392, Seattle, Washirgton 63124

Commander, 1987 Communications Squadron, ATIN: 1K,
A0 faen Francisco $6310 ‘

Conmander, 2005 Comzunications Squadron, ATIM:
TCOA, AYO New York 03105

Presicent, Lockheed Electronics Corpany, Enginesring

Bervicee, ATTH: C. H. Lambert, Metuchen, New Jorsey

08840

Commander, 2134 Comsunications Squadron, APO Kew York

09130

Commanding General, United States Army Strategic
Contunicaiions Command-Europe, ATTN: SCCE-OP3,
Mr. Thompson, APO New York 03056
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DCAC 370-D175-1
Change 3

Address

Chairmen, Federal Reserve Board, ATTN: Code 147,
Nrs. Back, Washington D, C. 20551
Commander, Electronic System Division, Air Force
Systems Command, ATTN: ESVFP/Mr. J. Mitchell,
3} G. Hanscom Field, Bedford, Massachusetts
130

President, Interrnational Business Machines Ccrvoration,

National Federal Marketing, AT')N: Mr. C. R. Custer,
10401 Fernwood Drive, Bethesda, Marylanda 20034
President, UNIVAC Corporation, ATYN: AUTODIRN Project
Manager, 2121 Wisconsin Avenue, Northwest,
Washington D. C. 20007
Commander, Defense Ccmmercial Communications Office,
ATTN: D413, Scott Air Force Base, Illinois 62225
President, Western Union Telegruph Company, ATTIN:
Mr. R. M. Pool, AUTODIN Project Manager,
2009 N. 14th Street, Arlington, Virginia 22201
President, Burroughs Corporation, ATIN:
Mr. Robert Donecker, Paoli, Pennsylvania 19301
Director, National Bureau of Standards, ATTN:
Mr. Robert C. Raybold, Room Bl16, Metrology
Building, Washington D. C. 20234
Ad:inistrator, Defense Documentation Center, ATIN:
DD2-TCA, Cameron Station, Building #5, Alexandria,
Virginia 22314
President, Philco-Ford Corporation, ATIN:
Kiss Margaret O'Flaherty, Librarian, 3900 Welsh
Road, Willow Grove, Pennsylvania 19090
President, Telecommunications Electronics, ATTN:
Mr. J. Z. Millar, 72 Blackburn Place, Summit,
New Jersey 07901
President, Teletype Corporation, ATTN:
Mr. D. A. Laughland, Marketing Representative,
Governnent Projects, 5555 Touhy Avenue, Skokie,
Illinois 60076
President, Auerbach Corporation, ATIN:
Miss Elizabeth W. Gillies, 121 North Broad Street,
Philadelphia, Pennsylvania 19107
Coumander, Western Test Ranﬁe. Vandenberg Air
Force Base, Californ’a 93437
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ncAc 370-D175-1 9

Change 3
Copies Address
1 Chief, Calibration and Netrology Division, 2802D
Inertial Guidance and Calidbration Group
Newark Alr Force Station, Newark, Ohio 53055
1 Chlef, Civilian Reference Branch, National Personnel
Records Center (Civilian Personnel Records),
General Services Administration, 111 Winnebago
Street, St. Louis, Missouri 63118
1l President, Auerbach Corporation, ATTN:
Mr. C. C. Morris, 1501 Wilson Boulevard,
Arlington, Virginia 22209
1l Commanding Officer, Harry Diamond Laboratories,
ATTN: AMXDO-AS, Washington D. C. 20438
5 Commander, Naval Electronics Systems Command,
Northeast Division, Electronics Library, Code 1201,
Federal Office Building, 3rd Avenue and 29th
Street, Brooklyn, New York 11232
1l Offic¢er-in-Cherge, Naval Ship Engineering Center
Norfolk Division (Code 66412), Neval Station,
Norfolk, Virginia 23511
2 President, Sclentific Data Systems, 2351 Research
Boulevard, AvTil: MNr. Michael Winkler, Rockville,
Marylend 20850
1l President, Collins Radio Corpcration, ATTN:
Texas 75235
1 Commender, Electronic Naterisl Officer, Box 40,
Naval Communications Station, FPO New York 0954l
1 Commander, Detachment 9, Electronics System Division
g;gopea.n, ATIN: ESUHC/Nr. Wilk, APO New York
33 :
100 Commander, 2049 Communications Group, NcClellan Air
Force Base, California 95652
120 Commander, 2045 Communications Group, Andrews Air
Force Base, Maryland 20331
110 Commander, 2193 Comnunications Squadron, Norton Air
Force Base, California 02409
100 Commander, 2104 Communications Squadron, Gentile Air
Force Station, Ohio 45401
110 Commanding Officer, Naval Communications Unit,

Hancock Field, Syracuse, New York 13225
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DCAC 370-D175-1 .
Change 3

Address

Commander, 1984 Communications Squadron, Tinker .
Air Porce Base, Oklahoma 73145 '
Commanding Officer, Naval Communicaetions Unit, !
Marine Corps Supply Center, Albany, Georgia :
31701 :
Coemanding Officer, United States Army Strategic :
Communications Faciilty, Fort Detrick, Maryland *
21701 .
Commanding Officer, Naval Communications Station, ¢
Horolulu, FPO San Francisco 96613 . :
Commander, 1961 Commnnicatiors Group, APQ i
San Prancisco 96274 .
Commander, 1998 Communications Squadron, APO '
San Francisco 96288 '
Ccamander, 2130 Communicetions 8quadron, APO ° g
New York 09378 '
Comnanding Officer, Uni.ed States Army Strategic :
Communications Facility, Pirmasens, APO
New York 09159 .
Commander, 1935 Communications Squadron, APO
Seattle 98728 )
Commanding Officer, United States Army Strategic
Communications Facility, Okinawa, APO )
San PFrencisco 96331 ©

. Commanding Officer, United States Army Strategic

gggmunications Facility, Leghorn, APO New York

19

Cormaniirg Officer, Unijted States Naval Communica-
tions Station, FPO San Francisco 96630

Cozmanding Officer, United States Army Strategic
Conmunications Facility, Phu Lam, APO
San Prancisco 96243

Commander, 1967 Communications Squedron, APO ¢
San Francisco 96267 o4

Commander, Air Force Communications Service, ATIN: ;
gggg, Richards-Gebaur Air Force Base, Missouri

(o]

Commanding General, United States Army Communications-
Electronics Engineering Installation Agency, ATTN:
SCCC-TED-TSTF, Fort Huachuca, Arizona 85613

President, Univeréitxgcomputing Company, Technical
Support Branch, 11440 Sunset Hills Road, Reston,

Virginia 22070 :
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Change 3
Copies Address

2 President, Control Data Corporation, ATTN:
Nr. J. Berard, 5272 River Road, Bethesda,
Maryland 20016

1 Commander, 1956 Communications 8S8quadron, APO
San Francisco 96525

2 Commander, Electronic Systems Division, ATIN:
8({!(),0!.. G. Hanscom Field, Bedford, Massachusetts

3

2 President, Air Force Plant Representative Office,
ATTN: XP/Mrs. Weber/PDO, Lockheed Missiles &
Space Co., Post Office Rox 504, Sunnyvale,
California 94088

10 Commanding Officer, 7th Signal Brigade, ATIN:
ABUTSC-0ODS, APO New York 09028

1 Comnander, Southern Communications Area, ATTN:
EIECD, Oklahoma City Air Force Station,
Oklahoma City, Oklahoma 73145

1 Commander, European Communications Area, ATTN:
EIE, AP0 New York 09633

1 Commanding General, United States Army Communicetions
Electronics Engineering Installation Agency
ATTN: TAD-USD-SSP, Fort Kuschuca, Arizona 85613

1 Commander, 2046 Communications Group, Wright-
Patterson Air Force Base, Ohio 45433

1 Commander, Air Force Communications Service, ATIN:

: DCS E&I (BIIS%, Richards-Gebaur Air Force Base,

Missouri 6403

1l Deputy Chief of Staff for Incelligence, Eeadquarters
United States Army, Pacific, ATIN: GQPIN-HP, APO
San PFrancisco 96555

1 Commander, 1986 Communications Squadron, APO
New York 09286

2 Commander, Southern Communications Area, Oklahoma
cg: 5A1r Force Station, Oklahoma City, Oklahoma

. 7 .

1l Commander, Northern Communications Area, Griffiss

Air Force Base, New York 13440

2 Presidrent, Honeywell Information Systems Inc, ATIN:
Mr. K. C. Houston, Communications Software Manager,
Data Systems Operation, 1611 North Kent Street,
Arlington, Virginia 22209
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Commander, 456 Combat Support Group, ATIN: U56 -

DCAC 370-D175-1 :
Change 3 : {)

Address

gg;=38q/bo, Bealc Air Force Base, Californias :
Commander, 2134-4 Communications Detachment, ATIN: )
DA, APO New York 09012
Commanding Officer, United States Army Special
Security Group, ATTN: ACSI (Major Johnson),
Room 2AS514 (Pentagon), Washington D. C. 20310
Commander, 956 Bomb Wing, ATTN: DOK, Dyess Air
Force Bawve, Texas 79607
Commander, 1957 Communications Group, APO
San Francisco 96553
Special Security Officer, 26th Continental
Air Defense ,Region, Luke Air Force Base,
Arizona 85301
Special Security Officer, 20th Continental
Air Defense Region, Fort Lee Air Forcc Station,
Virginia 23801
Special Security Officer, 25th Continental
Air Defense Region, McChord Alr Force Base,
Washington 98438
Special Security Officer, 2lst Continental 5‘)
Airanefense Region, Hancock Field, New York .
13225
Special Security Officer, 2ith Continental
Alr Defense Region, Malmstrom Air Force Base,
Montana 59402
8Special Security Officer, 23rd Continental
Alr Defense Region Duﬁuth International Airport,
Duluth, Minnesota 5811
Special Security Officer, Continental Air Defense, )
ATIN: CISS, Ent Air Force Base, Colorado 80912 o
Manager, National Communications System, ATTN: NCS-I0/ v
Mr, George White, Washington, D.C. 20305
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DCAC 370-D175-1 7-1
Change 3

CHAPTER 7. AUTODIN CIRCUIT SWITCHING NETWORK OPERATION

1. Introduction. In addition to its Message Switching Unit (MSU) providing
store and forward message switching, the Tinker Air Force Base, Oklahoma
ASC 1is equipped with g Circuit Switching Unit (CSU). The CSU provides a
capability for real-time message transfer over direct comnections between
its own subscribers (local tributary operations). It also operates in
conjunction with an MSU over interchange trunks whsn store and forward
service is required. Separate interchange trunks for transmission from
CSU to MSU and from MSU to CSU are provided. The circuit switching unit
of AUTODIN was designed primarily to pass large volume data files from

one tributary to another. Although ths CSU 1Is capable of passing short
messages, greater circuit and system efficiency will be realized with
larger volume transmissions. A preemption feature is available for Flash
messages; however, it is not recommended for general use. Flash message
transmission over the CSU should not be used except when MSU services are
not available. The circuit switching network handles digital traffic omly.
Duplex operation may be used between tributaries within the circuit switch-
ing network. The leased AUTODIN circuit network operates with lines that
use either FIELDATA Code or the ASCII. This chapter deals only with
operation using the ASCII. Although only one CSU is currently being
utilized, this chapter as written is also applicable to a network of more
than one interconnected CSU.

2, Signals and Preambles. Control and supervisory signalling is accom-
plished over the information paths for all circuits. The control signalling
is in Mode I ASCII and a real-time conmnection can only be made between
terminals that are compatible with regard to speed and type. Control
signalling is a modulation rate of 75 x 28, vhere m is an integer equal
to or greater than zero and equal to or less than six. Supervisory
signals are either d.c. levels or eight-bit characters conforming to the
modulation rate requirement described above for control signals. In the
following paragraphs, signals and preambles are described for Mode I ASCII
operation. Code compatibility is observed throughout the full sequence
of the call; i.e., if an ASCII terminal originates a call, all control
and test characters involved in the connection of the call will be in
ASCII. -

#7
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7-2 DCAC 370-D175-1

a. Signals.

(1) Free State. The send and receive legs of a
1ine or trunk are at a steady "1" when the circuit is free.
This Free State signal indicates that the line or trunk
is in an operable but nonbusy state and 1s available to
initiate or receive a call.

(2) Service Request (SR). When requesting service
the calling party sends successive SYN characters ?100101105
to the CSU as a Service Request. This 1s an indi.ation to
the CSU that the calling party desires to initiate a call.
The calling party may be a2 CSU tributary station, a remote
CSU on an incoming trunk, or the associated MSU on a MSU

to CSU interchange trunk. For an outgoing trunk call, the
local CSU acts as a calling party and sends successive

SYN characters as a Service Request to the remote CSU before
forwarding the CSU preamble. he interface circuitry of

the CSU recognizes the first transition of the SYN control
sfignal to initiate an internal Service Request sequence.

(3) Acknowledgment to Service Request (SRA). The
signal is a steady placed on the receive leg of -a calling
line or trunk. It indicates to the calling party that the
CSU has honored 1ts request for service, has been connected
and synchronized to the calling 1ine or trunk and that the
CSU 1s ready to receive a preamble for establishing a CSU
connection,

(4) Alert. The Alert signal is used to alert the
local CSU t:={butary or MSU interchange that it is receiving
a call. The Alert signal consists of successive SYN char-
acters generated by the calling CSU tributary or MSU interchange
following the Line or MSU Preamble. The Alert signal is
received by the called tributary or MSU after the connection
is established.

(5) Connection Estaplished. When the called station
is connected, responds to the Alert signal sent from the
CSU by sending successive SYN characters. These SYN characters
are recognized by the CSU, and later the calling station, as
Connection Established. The receipt of ‘the Connection Est-
ablished signal further indicates that the called 1ine has
synchronized on the characters sent by the CSU as an alerting
signal and is, therefore, synchronized to the calling line.

46
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CHAPTER 8. TRUNK AND TRIBUTARY BLOCK FORMATS
1. Introduction. Control characters are defined in chapter 3. This
chapter delineates trunk and tributary block framing rules by Language
Media Format (LMF) Indicator.

2. Tributary Block Formats.

a. Block framing by IMF for messages transmitted by tributaries is
shown in the following tables:

MF " Table
C, R, T, A, Q 8-2
S 8-3
D 8-4
B, I 8-5
G G ributary to ASC) 8-9
G (ASC to t'ributery) 8-10

b. For LMF's other than G, block formats transmitted between the
ASC and tributaries are the seme as those shown in tables 8-2 through 8-5.
For LMF G block formats transmitted from the tributary to the ASC are as
shown in table 8-9 and block formats transmitted from the ASC to the
tributary are as shown in table 8-10.

c. Between the ASC and the subscriber terminal, messages will be
formatted and transmitted in 8 text character blocks for synchronous
operations using LMF's C, R, T, A, Q, and 8. For blocks containing iess
than 80 text characters, fill characters, odd parity ASCII SI, will be
inserted to maintain uniform blocks of 80 text characters.

d. Between the tributary and the ASC, for messages having an LMF of
G, the SOH block containing the Transmission Identifier (TI) line will be
formatted and transmitted as a short block; i.e., a block of 79 or less
text characters truncated by the framing control character sequence EM,
ETB, BP. Intermediate blocks and the End of Text (ETX) block will contain
80 text characters with f1ill characters (odd parity ASCII SI characters)
inserted as necessary to maintain uniformity.

e. Between the ASC and the tributary for messages having an LMF of G
the SOH block will be formatted as a short block in accordance with para-
graph 24.. Header blocks containing routing indicators may be truncated by
the use of the EM character to delete nonpertinent routing indicators and,
at the same time, maintain original message blocking without the use of fill
characters in the routing field. Intermediate blocks (except for the ETX
block) will contain 80 text characters. The ETX block will be transmitted
exactly as received. '

&
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3. Trunk Block Formats.

a. Block framing by LMF for trunk lines is shown in the following
tables:

M Table
C, R, T, A, Q 8-6
s 8-7

Messages vill be formatted and transmitted in 80 text character blocks;
however, for blocks containing less than 80 text characters, f£1ll
characters, odd parity ASCII SI, will be inserted to maintain uniform
blocks of 80 text characters.

b. Block formats for LMF D messages on trunks are the same as those
shown in table 8-6 except that the intermediate blocks may contain EM
as delineated in table 8-4, details (b) and (c).

c. Block formats for LMF B and I messages on trunks are the same
as those delineated for LMF D messages in paragraph b. above. The Mode
Change (MC) block delineated in table 8-5 is also required on trunks
to segregate the end of the binary text from the last block of the
mescage for LMF B and I messages.

d. Mode II messages are not divided into blocks on tributary lines.
Mode II formats on tributary lines are as prescribed in ACP 127 series
and JANAP 128. Mode V messages are not divided into blocks on tributary
lines. Mode V tributary lines may use either the JANAP 128 or ACP 127
series paper tape message format. On trunks, however, Mode II and V
messages will be divided into blocks as shown in table 8-8.

e. The format of the Message Control Block is shown in table 8-1.

50
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#  TABLE 8-9. MODE I ASCII TRIBUTARY TO ASC LINE FORMAT
IMF "G" MESSAGES

a) SOH Block containing the Input Transmission Identifier (TI):

¢

Two Characters 79 or less Characters Three Characters
Input TI1
SR | s C--=95_.._8Sasse« ™ ETB| BP
vlo — 1
Channel™ CSK2
1d

b) Intermediate Blocks:

Two Characters 80 Characters Two Characters

STX DEL Text Characters ETB BP

¢) Last Block:

1 Two Characters | 80 Characters Two Characters

STX DEL Text Characters FIB BP
(Includes filler char-
acters, if any)

lmhe Channel Identifier (Channel Id) consists of three
alphabetic characters.

The Channel Sequence Number (CSN) consists of three
nameric characters.

I/
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Change 3

MODE I ASCII ASC TO TRIBUTARY FORMAT

LMP "G" MBSSAGES

a) 80H Block containing the Output Transmission Identifier (TI)s

e

Two Characters 79 or less Characters Three Charecters.
Output TI B
SOH SKL s ‘ . - ETB PP
pap e Db Ll
Channell ~ CSN2
e
b) Intermediate Blocks:
Two Characters 80 Characters Two Characters |
sSTX | DEL Text Charscters ETB )

1

¢) Last Block:

¢

Two Charactérs ‘ 80 Chu‘ctou Two Characters
srx | om Text Characters T »
(Includes filler char-

acters, if any)

1he Chennel Identifier (Channel Id) consiste of ‘three
aslphabetic characters.

2The Chaunel Sequence -Number (csu.) consists-of thres
humeric characters.

o
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CHAPTER 1. [INTRODUCTION

1. General. This Circular specifies procedures to be

used for the control of data being interchanged between
interconnected elements of the DCS AUTODIN. DCS AUTODIN
consists of leased Automatic Switching Centers (ASC's) used

in the Continental United States (CONUS) and Government-

owned ASC's used overseas. These procedures define the block
format for messages and rules for transmission and checking
which provide the means of detection and orderly correction

of errors. Included is an explanation of a technique in

which the parity of control characters differs from that

of other digital characters. This parity control system is
intended to allow a user connected to the DCS AUTODIN the

use of any seven-bit information character without interfering
with the communication control functions. The DCS AUTODIN

is a digital communications network in which both synchronous
and asynchronous operation is employed in the exchange of
messages. Synchronous operation is employed on trunks between
switching centers and on tributary channels when equipped

with a?propriate terminal equipment. Asynchronous operation
is employed only on tributary channels and interchange channels
to other teletypewriter networks. For synchronous operation
the system will process traffic at modulation rates of 75 x 2
baud where m is any positive integer between 0 and 6. Modu-
lation rates defined for current use in the DCS AUTODIN are
2400 and 4800 baud (high-speed service), 600 and 1200 baud
(intermediate speed service) and 75, 150, and 300 baud (low
speed service). Asynchronous channels will accommodate the
low speed service modulation rates (75, 150, and 300 baud).

2. Code and Format. Synchronous operation on trunks

between switching centers and on subscriber circuits will

use the American Standard Code for Information Interchange
(ASCII) as shown in Supplement 1,figure 1. Message formats
will be 2s described in JANAP 128. Asynchronous operation
will use ASCII and the ITA #2 code shown in Supplement 1,
figure 5. Message formats will be as described in the latest
issues of JANAP 128 and ACP 127 and the latest U.S. Supple-
ment thereto.

3. Channel Coordination and Error Control.

a. Synchronous Operation. Channel coordination and
error control procedures used in synchronous operation
provide for segmenting information into blocks, verifica-
tion of the accuracy of the received block(s), and acknowledg-
ment of receipt of error free block(s). Receipt of a block
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containing an error results in retransmission of the block

in error. The requirement to transmit the total 128 characters
of ASCII in AUTODIN necessitated the development of a control
system that is transparent to all characters. The system

is character-oriented using positional, coding, and parity
criteria for control. A1l characters will use seven bits

for information and an eight bit for parity. Characters

are transmitted serially by bit with the low order bit first
and the parity bit last. Message characters will have odd
parity; control characters will have even parity with the
exception of the last character of each block called the
Block Parity (BP) character which may have either odd or

even parity (chapter 3, paragraph 2h). Characters having
even parity, which are not recognized as one of the assigned
control codes, will be treated as errors,

b. Asynchronous Operation. Channel coordination and
control procedures used in asynchronous operation are based
upon segmentation of information to be transmitted into
messages. Messages are verified for accuracy at the receiver
by the provision of character and control sequence validity
checks and start and end-of-message checks. Messages which
are correctly received are acknowledged by the receiver
while messages which are received incomplete or in error
result in requests for retransmission. The control procedures
permit the use of the total ASCII and ITA #2 code sets to
be transmitted as message characters. The system is character
and positionally oriented. Transmission §is either in the
ASCII or ITA #2 code. Message characters are transmitted
contiguously in the native code of the input device. Con-
trol sequences, which may be interspersed with message characters,
are transmitted in groups of two characters each preceded
by a control leader consisting of a timed pause in message
transmission. Message and control characters are transmitted
serially in a low to high order bit sequence using a one
unit start interval and a one unit stop interval. Character
validity checks on the ITA #2 transmission code consist
of verifying each character for proper start and stop frame
bits while for ASCII it includes both a check of the start-
stop frame bits and the character parity.

4. Modes of Operation.

a. Mode I. A duplex synchronous operation with automatic
error and channel controls allowing independent and simulta-
neous two-way operation. The terminal (or switching center)
responds automatically to control characters by continuing or
stopping transmission or displaying action information to the
operator.
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b. Mode II. A duplex asynchronous operation allowing
simultaneous two-way operation without automatic error and
channel controls.

C. Mode III. A duplex synchronous operation with auto-
matic error and channel controls utilizing one-way message
transmission with the return direction used exclusively for
error control and channel coordination responses. The Mode III
channel is reversible on a message basis. Control characters
are used in the same manner as for Mode I.

d. Mode IV. A unidirectional asynchronous operation
(send onTy or receive only) without automatic error control.
The Mode IV channel is not reversible on a message basis.

e. Mode V. A duplex asynchronous operation allowing
independent and simultaneous two-way transmission. Control
characters are used to acknowledge receipt of messages,
perform 1imited channel coordination, and display l1imited
information to the operator.
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CHAPTER 2. DCS-AUTODIN SYNCHRONOUS MESSAGE FORMATTING

General. The maximum message length accepted by the
store and forward portion of the system will be 550 blocks.
The procedural limitations for message length are defined
in JANAP 128. Messages will be segmented for transmission
into blocks of 80 characters, exclusive of control characters.
In certain message types, blocks of 79 or less characters
will be permitted provided the last character of such a
block is followed by the special control character End of
Medium (EM). Each block will be transmitted, preceded, and
followed by framing control characters. The typical message
will consist of three parts: the header block or blocks, a
variable number of text blocks, and a single (end-of-message)
block. Provision is made in JANAP 128 for an exceptional
message type which consists of a single block.
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CHAPTER 3. CHANNEL COORDINATION CONTROL CHARACTER
DEFINITIONS-SYNCHRONOUS OPERATION

1. Introdrction. Control characters are transmitted with
even parity. The five subsets of control characters are
defined in paragraphs 2 through 6.

2. Communication Framing Characters. Communication framing
characters are a subset of control characters whose positional
and coding significance serve to delineate the beginning and
end of each serial block of data which comprise the trans-
missfion of a message. Two of these characters precede the
block and two succeed the block. A block consists of 80 text
characters together with the associated framing characters

for a total of 84 characters.

a. Start of Headin . SOH. SOH is the first framing
character of the Tirst g1ocE of a message. SOH {s an even
parity character., It is alwa{s followed by the select

character. This sequence will not be split by any other
character,

b. Select - SEL. The select character is the second
framing character of the first block of a message. It s an
alphabetic character with even parity. At the transmitting
subscriber terminal the select character is determined by
the Language Media Format (LMF) Indicator or on the basis
of switch settings. Select characters that may be used at
the transmitting subscriber terminal are A, B, C, D, E, J,

K, M, P, G, and H. The receiving subscriber terminal will
process messages and route them to the output device
assocfated with the select character with the exception of

a narrative message containing either S or F select character.
The S or .F select characters will be routed to the specified
output device dependent upon subscriber terminal configuration.
The ASC program uses the LMF to determine whether to perform
message exchange and may change the select character to
correspond to the required output format. Select characters
th:t may be used by the ASC are A, B, C, D, E, F, M, P, S,

and H.

\
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(1) The select characters will be'as follows:

Identification

Teletypewriter format and code.

Binary nonstandard parity magnetic
t.p‘ L]

Binary standard parity magnetic tape.
Card format.
Data format magnetic tape terminal.

Switch card flash messages {denti-
fication. Activate operator alarm.

Identifies the block transmitted
in response to ENQ.

ASCII paper tape.

Circuit switching unit. Select MSU
CONUS AUTODIN.

Circuit switching unit, Select CSU
CONUS AUTODIN.

Reserved for future use.
heserved for futurc use.

Switch paper tape flash messages {den-
tification--Activate operator alarm.
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(2) AUTODIN handling of select characters will be as
follows:

(a) Select Characters A, 8, C, D, E, and H are
used by the receiving terminal to route messages to the output
device associated with the Select Character. Select Characters
J and K are used in circufit switching (CSU) applications.

(b) Select character F will be inserted by the
ASC as the second framing character of the first block of each
card message delivered to a Mode I ASCII channel if the header
of the message indicates precedence Z. It will not be
inserted by any subscriber terminal.

(c) Select character S will be inserted by the
ASC as the second framing character of the first block of
each paper tape message delivered to a Mode I ASCII channel
if the header of the message indicates precedence Z. SEL-S
will not be generated by any terminal.

(d) The ASC will verify that the select character
as received from a Mode I ASCII channel 1s an even parity
character, check the select character, ascertain that it is
one of a set of assigned select characters and reject the
message {f the check fails. The ASC will transmit the
appropriate select character to the Mode I ASCII terminal.

(e) Select Character G is not defined for use in
the leased ASC's. Select Characters M and P are reserved
for future use,

(3) The LMF Indicator is placed in the second and
third position of the JANAP 128 message header. The first
character of the LMF denotes the format of the messages as
originated; the second character denotes the preferred output
format. LMF's will be as specified in JANAP 128.
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(4) The LMF codes authorized for use in AUTODIN are
listedlbglow. These codes can only be paired as prescribed in
JANAP 128.

LMF Source Media Format
A Paper Tape (tele- Any ASCII Teletypewriter
typewriter ASCII) message which 1s not
off-1ine encrypted.
] Magnetic Tape, vari- Binary text, not to
able record exceed 1200 native char-
acters per record.
¢ EAM cards or magnetic Fixed record length of 80
tape characters,
D Magnetic Tape, vari- Alpha numeric tape record
able record not to exceed 1200 native
characters per record.
F Paper tape from Mode 11l Format automatically
and Mode V relays generated in header,
(ITA #2) Rosition 2, by ASC. For
SC use only.
I Magnetic tape, vari- Binary text-nonstandard
able record ?arity. Not to exceed
200 native characters
per record.
Q Paper tane, ITA #2, For use only at Mode I
Format converted ACP subscriber terminals per-
127 to JAi:? 128 forming format automatic
conversion,
R Paper tape (Teletype- 0ff-1ine encrypted text
writer ITA #2)
S Magnetic tape or Single 80 character record
punched card which is a complete date
message including header
and EOTS.
T Paper tape (teletype- Any ITA #2 Teletypewriter

writer ITA #2)

message which is not off-
Tine encrypted.
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Cc. Start of Text - STX. STX {s the first framing character
of all bTocks except Tor the first block of a message. STX iz an
even parity character, '

d. Delete - DEL. At a Mode I ASCII subscriber terminal DEL
will be pTaced Tn the second frauing character positfon of all
blocks, with the exception of the first block of a message. This
character will have even parity. On input from a tributary, the
ASC will change this character to the proper security character.

e. AUTODIN Securit* - (Switch Action). On input from a tribu-
tary, the w a e security character in the second

framing character position of all blocks with the exception of the
first block of the message. On input from a trunk, the ASC

will validate the security character in the header against the
security character of the second and all succeeding blocks. This
character will be the same character as the security classification
indicator in the message header.

(1) The security classification indicators are:
(a) A for SPECAT.
(b) T for Top Secret.
(c) S for Secret.
(d) C tor Confidential.

(e) R f?r Restricted (Not authorized for intra-USA
use).

(f) E for EFTO (Encrypted for transmissfon only).
(g) U for Unclassified.
(h) M for Unclassified (Special Handling).

(2) The ASC-will process R and C as CONFIDENTIAL and
U and M as UMCLASSIFIED.

(3) At the ASC, the security characters in the header
format are checked to assure that the security classification
of the message does not exceed the authorized security level
of the circuit. The security prosign which was added to the sec-
ond and all succeeding blocks of a message will be checked before
the blocks are transmitted. 1If a mismatch occurs between the
security classification of a messagc and the authorized seourity
level of a circuit, the message will be automatically delivered to a
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security alternate 1f one has been desighated. If no security
alternate has been designated, the message will be removed from
the system and the originator advised.

(4) If a mismatch occurs as the message is befng trans-
mitted, transmissfon will be halted and cancelled (CAR sent) and
the message for the destination removed from the system. At

the Government-owned ASC's, the header is transmitted to the
traffic service section, and at the leased ASC's, a traffic
printout is issued to a 1ocal monitor printer indicating an error.

(5) An incoming message from a tributary containing a
higher security ciassification than the security classification
of the incoming 1ine will be rejected (RM sent) by the ASC.

The ASC will automatically send a service message to the tribu-
tary and to the traffic service section of the ASC.

(6) On output to a tributary, the ASC will replace the
security character in the second framing character position of
the second and all succeeding blocks with the even parity DEL
character. On output to a trunk, the ASC will not replace the
security character.

f. End of Transmission Bleck - ETB. ETB {s the third franing
character of all blocks except the Jast block. It 1s an even
parity character, ETB always appears in the 83rd character posi-
tion of a block or following EM in those messages where short
blocks are permitted.

g. End of Text - ETX. ETX 1s the third framing character
of the last block of a message. ETX is an even parity character
and always appears in the 83rd character position of the last
block of a message or following EM in those messages where short
blocks are permitted.

h. Block Parity - BP. BP 1s the last fr. .w«racter of
every blcck 1n the message. BP always follows tIB or ETX and no
other character may be inserted between these characters. BP may
be either odd or even parity because it is formed by the binary
addition without carry of each of the bits in each row of a block
starting with the second framing character, including all text
characters, the EM and MC characters 1f used, and ETX or ETB.
Receive control characters a»e not included 1n the block parity
summation. The synchronous receiving terminal will count the
one bits of each received character starting with the second
character of each block. When ETX or 78 {is detected, the next
character will be compared bit for bit with the recefver generated
BP character. Tha two characters must oe {dentical. If they
are not, the block 1s considered to be in error.
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i. CONUS AUTODIN Framing Characters. The foilowing
cross-referenced control characters wil] be used as framing
charac:.ers on the respective lines and within the leased ASC.

ASCI1 FIELDATA INTERNAL
EM EDB ED8
STX SOLSB soLs
ETB EOLB EOLB
ETX EOM . EOM
BP 8P
SOM-H & SOM-L SOM-H & SOM-L
SOH SOM-L
DEL i (ignore) i (ignore)

3. Receive Control Characters. Receive control characters
are a subset of control characters which are sent by a recefving
station when requested to do so by the transmitting station.
They are answers or responses to transmission of blocks or
control sequences received at the receiving location. These
characters are ACK 1, ACK 2, NAK, RM, and WBT. ATl the
Receive Control Characters are transmitted in {identical
contiguous pairs, each character having even parity. They

may be interspersed anywhere in the bit stream except between
two adjacent framing characters, and they are not added to the
block parity sum nor are they counted in establishing the
positional criteria for ETB or ETX.

a. Requests for Answers.

(1) The requests for an answer are:

(a) ETX-BP or ETB-BP if the rest of the block
is in proper format with the proper framing characters.

(b) The REP sequence.
(c) The CAN sequence.
(d) The ENQ sequence.
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(2) When a request for an answer is recefved, the
receiver will respond with an answer which is inserted in
the transmitting side within three character times at the
modulation rate of the 1ine. This does not mean that the
transmitter will receive the answer in three character times
from the time it requests an answer. There are line delay
varfables to add to the overall time.

b. Acknowledge Number One - ACK 1. ACK 1 is sent by
the ASC or subscriber terminal to signal the transmitter that
a block has been received correctly. It and the other answer
characters are sent only when requested by the transmitter.
ACK 1 1s the answer to the first block received after power
on, or after a message has been canceled, or after a connection
has been established in CONUS AUTODIN CSU operation. Thereafter,
ACK 1 1s used alternately with ACK 2 to indicate corr.ctly
received blocks.

c. Acknowledge Number Two - ACK 2. ACK 2 is sent by
the ASC or su55cr15er terminal Tn acknowledgment of every
correct block received after a block which was answered with
ACK 1. The sequence of alternate ACK 1 and ACK 2 1s not inter-
rupted between messages; i.e., 1f the answer to the last block
of a message was ACK 1, the answer to the first block of the
following message will be ACK 2. ACK 2 is the proper answer
to a CAN sequence.

4, Negative Acknowledge - NAK. NAK is sent by the ASC
or a subscriber terminal wﬂen an error has been detected during
the receipt of a properly framed block. It is sent when an
answer is requested, not at the time of detection of the error.
Upon receipt of NAK the transmitter will repeat the complete

block for which the NAK applies.

e Reject Your Message - RM. RM 1s sent as a response to
a properly frame ock to inform the transmitter that there
is a defect in the message that cannot be corrected by retrans-
mission of the block. Upon receipt of RM, the transm? tter will
cause the message to be canceled. RM may be sent only by the
ASC's, and computer interface subscriber terminals. Computer

interface subscriber terminals are permitted to send RM only
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automatically and only after receipt of the BP character or

a2 REP character which follows a power up condition, a momentary
loss of power, or a return from self-test. Subscribers with
Digital ::bscriber Terminal Equipment (DSTE) are not required
to sen .

f. Wait Before Transmitting - WBT. WBT is sent by the
ASC or a subscriber terminal as response to a properly framed
block to inform the transmitter that it can no longer accept
blocks. While WBT is being received, the transmitting station
can send only control characters or SYN characters except in

continuous operation as noted in chapter 5.

4, Transmit Control Characters. Transmit control characters
are a subset of control characters which are sent by the
transmitting station to direct the receiving station to take
some action. These characters are REP, CAN, and ENQ. They
are transmitted in identical contiguous pairs, each character
having even parity. Transmit control characters may be trans-
mitted only between blocks in block-by-block operation. In
continuous operation, transmit control characters may be sent
between blocks and also after the 82nd character position.

See chapter 5 for definitions of block-by-block and continuous
operation.

a. Reply - REP. REP 1s sent b{ the transmitting station
to direct gﬁo receiver to send its last response or fts current

updated response; 1.e., ACK 1, ACK 2, NAK, RM, or WBT. Each
transmitting station will be equipped with a varfable timer
hereafter referred to as the answer timer. When the BP char-
acter 3f a block is transmitted, the answer timer will be
started.

it (1) REP will be sent when the answer timer expires

(a) ACK 1, ACK 2, NAK, or RM has not been
received.

(b) WBT has been recetved.
(c) No answer has been received.
(2) The timer will be restarted each time REP {s sent.

At such time as ACK 1, ACK 2, NAK, or RM is received, the
timer will be stopped.
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(3) The time to which the answer timer is set is the
maximum allowable time which the transmitter should wait for
an answer before requesting the answer. The precise time is
a variable and is a function of the l1ine modulation rate, the
length of the line, delays in the modems and different carrier
section propagation times. The round trip delay time {s
determined by adding the transmitting and receiving line
delays to the reaction time of the recefver. The maximum
response time of the receiver is fixed at the time required
to send three characters at the operating line modulation
rate. Thus the answer timer setting is determined by adding
up the maximum expected 1ine delays to the maximum receiver
response time plus a safety factor. This timer setting is
based on block-by-block oparation.

(4) For continuous mode operation -this timer setting
may expire within the block following the one for which the
answer 1s outstanding. In this case, the first REP should
not be sent until the 80th data character or EM for this
block has been sent. Once sent it is repeated thereafter
at intervals as defined above.

(5) Typical answer timer settings used are 3 seconds
for 75 to 600 baud circuits and one-quarter to one-half
second for 1200 and 2400 baud circuits.

(6) If REP is sent three times without a reply from
the receiver, an alarm will be activated.

b. Cancel - CAN. CAN is sent by a transmitting station
to direct the recelver to cancel or discard the message
currently being received. Between messages it serves as a
means of synchronizing the ACK sequence.

(1) The CAN sequence may be initiated manually or
automatically by an uncorrectable error condition at the
;;an:nittor or by the recefipt of RM as the response to 2

ock.

(2) CAN must never be transmitted within the text
portion of a block nor when the answer to a block is out-
standing. If the response to a block is WBT, CAN must not
be sent until ACK 1, ACK 2, NAK, or RM has been substituted
for WBT by the receiver. CAN must be acknowledged with ACK 2.
When CAN is sent, the answer timer will pe started and {f
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ACK 2 has not been received when the timer expires, CAN will be
sent again., If the response to CAN is WBT, CAN will continue
to be sent each time the timer expires.

(3) If CAN is sent three times without a reply from
the receiver, an alarm will be activated and the CAN sequence
will continue to be sent at predetermined intervals. If a
CAN/WBT sequence continues for approximately 5 minutes, the
ASC program will initiate a printout.

c. Enquiry - EN%. ENQ is sent by the Government-owned
ASC's to request that an AUTOVON connected subscriber terminal
identify itself. The answer to ENQ is defined in chapter 6.
This control character is not used in leased ASC's.

5. Special Control Characters. Special control characters are
a subset of control characters which perform the following
functions:

a. End of Medium - EM. EM is a special control character
which marks the end of text in a block containing 79 characters
or less. EM will have even parity and will be included in the
block parity check. EM must immediately follow the last text
character of a block containing 79 o~ less text characters.

EM will be followed by one of the communication framing char-
acter sequences, ETB-BP or ETX-BP (see chapter 5, Continuous
Mode for an exception). EM is permitted in messages containing
SEL-G or an LMF of BB, DD, and II. The Common Control Unit at
the subscriber terminal will have the capability to insert the
EM character in messages containing select characters other
than B, C, E, and G, but this capability is reserved for

future use.

b. Mode Change - MC. MC is a special control character
used to mark the end of the binary text portion of the message
(LMF BB or II). (See chapter 10).

c. Suspected Invalid Message - INV. INV is sent by the
ASC or a subscriber terminal when an unsolicited answer is
received. INV will be transmitted as dual character sequence in
response to each ACK 1, ACK 2, NAK, RM, or WBT sequence received
when an answer is not expected by the transmitter. An alarm
will be activated when the INV control character sequence is
transmitted or received. INV may be interspersed anywhere in
the bit stream except between two adjacent framing characters
or between adjacent characters of a two-character control
sequence.




e e o

3-12 GCAC 370-D175-1

6. Synchronous Idle - SYN. SYN is used with synchronous
operation to enable character synchronization of the bit
stream between the transmitter and the receiver. SYN is

an even parity character which is transmitted continuously
whenever the transmitter cannot or should not transmit data.
In circuit Switch Operation, SYN is also used as a Service
Request. See chapter 7.
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CHAPTER 4. DIGITAL SYNCHRONIZATION

1. Character Frame. Synchronous Idle (SYN) is an even parity
control character used to establish and maintain digital
synchronization when no other characters are being exchanged.
In a nonframed, nondata state the terminal and ASC shift the
received bit until the efght-bit configuration assigned to the
SYN character 1s detected. After the first SYN character 1is
detected, the next three characters are looked at for the

same SYN configuration. If the following three characters have
the same configuration, the terminal or ASC is considered to
be in character frame and traffic may be exchanged. If the
following three characters are not SYN characters, then the
above process is resumed. When a receiver i1s in character
frame, it will remain in this state until the out of frame
criteria is recognized.

2. Loss of Character Frume. The receiver will consider
itseTf out of frame and start the reframing procedure when

it fails to detect four consecutive SYN characters or a REP
or CAN sequence within a time delay equal to the answer timer
setting. The time delay will start when the block parity
character is received or when the receiver {is ignoring
characters waiting for a REP or CAN. The time delay will be
stopped; 1.e., not allowed to expire, when the expected SOH
or STX character is received. The time delay will be restarted
whenever four consecutive SYN characters or a REP or CAN
sequence is received.
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CHAPTER 5. BLOCK-BY-BLOCK AND CONTINUOUS OPERATION

1. Introduction. The synchronous channel coordination
procedures described herein are divided into two parts.

The first part describes block-by-block operation and the

second part, the procedures used in continuous operation.
Continuous operation is designed primarily for high relfability
circuits over which the percentage of block retransmissfons is
relatively low. In continuous operation, transmission of a
second block can start prior to receipt of the proper ACK

for the first block, thereby saving the turn-around time between
blocks. Greater circuit efficiency is realized on highly
reliable 1ines. Block-by-block operation is more efficient on
less reliable 1ines. Since a ?reater proportion of retrans-
missions 1s required on these lines, subsequent 1ine blocks

are not transmitted until the previous 1ine block has been
properly acknowledged. The greater the time delays associated
with the transmission path, the less efficient block-by-block
operation becomes. The narrative description is complemented

by the flow charts shown in figures 5-1 through 5-12. Dynamic
examples demonstrating simultaneous transmission and channel
coordination are 1llustrated in figures 5-15 through 5-18.
Figures 5-13 and 5-14 {llustrate the CONUS AUTODIN CSU operation.
Details of CSU operation are given in chapter 7.

2. Introduction to Block-by-Block Operation. Block-by-block
operation 1s the synchronous, duplex, transmission and
reception of blocks of 84 (or less) characters wherein after

a block is sent, no further blocks are transmitted until an
answer is received. Syrnchronizing control characters are sent
until the proper acknowledgment is received, at which time

the next block is transmitted. If a NAK sequence 1s received,
the same block will be retransmitted; however, if no answer

is received, then, after a preselected time has expired, the
REP sequence is sent. The answer to the REP sequence will
determine the next operation, If the proper ACK is received,
the next block will be transmitted. However, if the wrong

ACK is received, the block will be retransmitted. Figures
5-15 and 5-16 are dynamic examples of block-by-block channel
coordination. Blocks will be framed as described in chapter 3.
Transmit control characters and receive control characters may
not be sent between the start of block character and the second
position character or between the end of block character and
the block parity character. Synchronizing control characters
may not be sent between the start of block position and the
block parity position.




3. Analysis of Block-by-Block Receive. Before message
reception starts, the receiver must establish and maintain
synchronization with the transmitter. Bit synchronfization
and character synchronization (frame) must take place as
specified in chapter 4. Once character frame has been est-
ablished, loss of character frame will be suspected when the
receiver times out and fails to detect SYN. After these
synchronizing processes take place, the receiver is ready to
accept messages. All discussion hereafter will assume that
synchronization and character frame have taken place unless
stated otherwise.

a. After the receiver is in character frame and fis
ready to receive messages, it is recetiving SYN characters
or control characters. This is the nondata state or condition.
When receiving the text characters of a blo¢ck, the recefver
is said to be in the data state or condition. Thus, the time
between reception of blocks is the receive nondata condition
and the time during which a block is being received and accepted
is the receive data condition in the block-by-block operation.

b. If no answers are expected and an answer is received,
then a transmission of an invalid message is indicated and
the INV sequence is returned for each such return control
sequence,

¢c. The flow charts, figures 5-1 to 5-6 indicate how char-
acters are processed from the receive side of the 1ine. Where
it 1s necessary for the receive side to send a character, a

flag will be set and the character will be sent by the transmitter.

The recefive flow charts have been divided into five groups
which are:

(1) The start of block framing character position
(figure 5-1).

(2) Second character position (figure 5-2).
(3) Text character positfon (figure 5-3).

(4) End of dlock framing character position
(figure 5-4).

(5) Block parity position (figure 5-5).
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d. In the start of block position the receiver accepts
synchronizing characters, receive control characters, transmit
control characters, the INV character, or the proper SOH or
STX character. Between messages, the only acceptable/char-
acter which can make the transition from the nondaty/to the
data state for the receiver is SOH. After havin
a SOH character in the first block, the receiver
a STX character in the first block position in
block until efther the End of Text (ETX) charagther or a CAN
sequence has been received and acknowledged. efer to figure
5-1. Message integrity is maintained by requiring that the
end of block framing character sequence accepted last is
ETB-BP. If this requirement is met, STX is accepted, and
the second framing character is expected.

h. succeeding

e. The acceptable characters in the second framing
position are even parity Select (SEL) characters, Security
(SEC) characters, or the Delete (DEL) character. 1If the
second character is not even parity, the receiver will ignore
the block and wait for the REP or CAN sequence. In the
Government-owned ASC's, the second framing character will be
additionally checked to determine that it is one of the accept-
able set. If the second character is not one of the acceptable
set, the receiver will ignore the block and wait for the
REP or CAN sequence. In the leased ASC's, the second framing
character will be additionally checked to determine that
it 1s neither SYN, nor one of the framing characters (SOH,

STX, ETB, ETX), nor one of the transmit or receive control
characters. If the receiver determines the characte: to
be one of these characters, the block is ignored and the
receiver waits for the REP or CAN sequence.

f. After receiving a valid SOH, the next framing char-
acter must be the SEL character. The tributary will detect
an error immediately if the select character is part of the
select character set but the terminal has not been assigned
that particular select character. In this case the tributary
will set the NAK flag. For multiple block messages, the ASC's
will, after the block has been acknowledged, check the select
character against the acceptable select characters for that
channel. For single block messages, the ASC's will, prior to
the block being acknowledged, check the select character
against the acceptable select characters for the channel. If a
mismatch occurs, the ASC's will set the RM flag causing the
transmit section to send the RM sequence.



g. The second framing character of all except the
first block of a message may be either DEL or a security
character, If the ASC is receiving a message from a
terminal, the second character is a DEL. Message traffic
after having been processed by an ASC will have a security
_ character placed in the second framing character position.

The ASC will validate the DEL and SEC character in the same
manner as jit.does the SEL character. If a mismatch occurs,
the ASC will set the RM flag causing the transmit section
to send the RM sequence. If this character {is accepted,
the receiver will move to the text character position.

h. In the text character position, only odd parity
data characters, 2ven parity receive control characters,
and even parity special control characters are allowed.

The receive control characters and the special control char-
acter INV must be double character sequences.

(1) The KNAK flag will be set, if a double character
sequence is broken, or if an even parity transmit control
character is received, or if an even parity data character
is received. When the NAK flag is set, it will not be used
to update the responte until after receipt of block parity
for that block.

(2) If a framing control character or a synchronizing
character is received in the text character position,
the receiver will ignore the block, go te the waiting state,
and wait for the REP or CAN sequence.

(3) Reception of data characters will be continued
until the receiver reaches the end of block framing pcsition.
The receiver is in the end of block framing position when 80
text characters, or 79 or less text characters and the even
parity EM character is received. It should be noted that in
the channel coordination procedures the even parity MC and
EM characters are treated as text characters.

t. In the end of block framing position, the only char-
acters accepted are recefve control characters, INV, ETB, or
ETX. Any other character recefved in the 83rd character
position will cause the receiver to ignore the block and wait
for the REP or CAN sequence. A1l characters received, other
than control characters, will be ignored until the REP or CAN
is received.
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j. The BP position of the receive block is established
when ETB or ETX is accepted. The next character is BP,
This character is compared with the locally generated block
parity (BP) framing character. If they do not compare the NAK
flag is set. If they do compare and the NAK flag has not been
previously set, the proper ACK flag is set and the receiver
returns to the start of block framing of the next block.
Whenever the block accepted is determined to be the last
block of a message (block is terminated with framing control
characters ETX-BP) the ACK for this block is withheld until
a good transfer of the block to I/0 is confirmed. If the NAK
flag 1s set, the receiver raturns to the start of block
framing position of the same block which will be retransmitted.
Following the BP, the receiver can reject the message {f
required. (See chapter 3, paragraph 3e.)

NOTE: 1If the received BP compares with the generated BP,
and the NAK Flag has not been set previously, the block fis
accepted. When the block is accepted, it must be answered.
If the receiver cannot accept any additional blocks at this
time, 1t may halt the distant transmitter by answering the
received block with the WBT sequence. If this delay in
ability to accept another block continues, then the next
sequence expected to be received is the REP sequence. See
figure 5-1, Upon receiving the REP sequence, the receiver
will answer with the WBT sequence, and this will continue
until the receiver is able to accept another block. When
the receiver is ready to accept blocks again, it answers the
received REP sequence with the acknowledgment for the last
accepted block.

4. Analysis of Block-by-Block Transmit. The transmitter is

in the nondata state when 1t 1s not sending any part of a

block and is sending SYN or control characters. The transmit
data state is entered when SOH or STX is sent and exists until
BP of the block being transmitted 1s sent. Flow diagrams 5-7
through 5-12 indicate how characters are processed on the
transmit side of the 1ine. The transmit side also sends recetive
control cnaracters for the receive side and intersperses these
control characters properly in the text portion of the block.

a. The transmit flow charts have been divided into six
groups which are:

(1) sStart of block position (figure 5-7).
(2) Second character position (figure 5-8).
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(3) Text position (figure 5-9).

(4) End of block position (figure 5-10).
(5) Transmit answer routine (figure 5-11),
(6) Transmit control (figure 5-12).

b. In the start of block position the transmitter checks
to see if the INV character, any receive control characters,
or any transmit control characters are to be sent. If there
are, these double character sequences will be sent contiguously.
The start of block character; i.e., SOH or STX, will be sent
if there is a block to send; otherwise, the synchronizing
control characters will be sent. If the start of block char-
acter is sent, the transmitter will move to the second char-
acter position.

c. The character to be sent in the second framing position
of the first block is the SEL character. Both the tributary
and the ASC send the SEL character in the second position
after the SOH character.  Only the SEL character may be sent
at this time. The character to be sent in the second framing
position of the second and all succeeding blocks differs -
between ASC and tributaries. The tributary inserts DEL in
this position. The ASC inserts DEL when transmitting to a
term:naI but transmits the security character on output to a
trunk.

d. After transmitting the start of block character and
the second character, the transmitter is now the text position.
In this position, receive control characters, text characters, or
special control characters may be sent. Only text, MC, and
EM characters are used to count to the next position. After
transmitting 80 text characters or 79 or less text characters
and EM character, the transmitter is ready to send the end of
block framing character. (If in continuous operation and the
transmitter has not received a correct acknowledgment for the
previous block, then the transmitter sends synchronizing
characters.)

e. In the end of block framing position, the transmitter
checks to see if any answer flags are set and if set, 1t will
send the answer. If there is no answer to be sent, the end
of block framing character is sent (ETB or ETX) followed by
the block parity character. At this time the transmitter
starts sending synchronizing characters and starts timing for .
an answer. (In the continuous mode the transmitter starts
sending the next block, 1f there is one; otherwise, synchronizing
characters are sent.) =
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. f. Flow chart figure 5-12 is followed when waiting for the
answer to the previous block or the answer to a transmitted -
.CAN sequence. If any receive or transmit control characters
are to be sent, they are sent at this time. If there are
no answers to be sent and the answer time has not expired,
synchronizing characters will be sent. When the answer timer
expires, the proper transmit control character will be sent.

If the CAN sequence or the last block is acknowledged, the
trans?:tt:r will send the start of block character of the
next block.

g. It should be noted that after the ETX-BP sequence has
been sent in the block-by-block operation, the message cannot
be canceled by the transmitter if the expected ACK sequence
has been received. If the last block of a message has been
acknowleuged with the expected ACK sequence, the CAN sequence
can be sent but it will not cancel the message. The answer
to the CAN sequence sent after the last block or a message
has been acknowledged will be the ACK 2 sequence. This
acknowledgment merely serves as an ACK reset, requiring the
receiver to respond to the next block transmitted with the
ACK 1 sequence. In synchronous operation, the ACK's are
alternated first ACK 1 and then ACK 2 for alternate blocks.
The receiver sends alternate ACK's and the transmitter expects
alternate ACK's as answers for transmitted blocks. When the
transmitter sends the CAN sequence, the receiver answers with
the ACK 2 sequence; the next ACK sequence sent by the receiver
as an answer for a block will be the ACK 1 sequence. The
transmitter will expect the ACK 1 sequence as the answer for
the first biock sent after sending the CAN sequence. The RM
sequence may be sent by the ASC in response to the last block
of a message and in this case, the CAN sequence sent after
receipt of the RM sequence will cancel the message. If WBT
is received as an answer to the CAN sequence, the CAN sequence
will be repeated at REP time intervals until WBT is no longer
received and the ACK 2 sequence is received.

h. The CAN sequence timing is identical to the REP
sequence timing procedure. A REP sequence will be sent when
an answer for the block is not received in the allowable
response time. Each REP sequence will be repeated by the
terminal up to three times if no reply is received. If nc
answer is received after the REP sequence has been sent three
times, a no reply alarm is activated and the terminal will
continue to send the REP sequence at the proper intervals. The
ASC will alarm after three REP sequences have been sent and
will continue to send REP sequences at the proper intervals.
Refer to figure 5-12. If the previous ACK sequence is received
in response to a transmitted block or in answer to a REP
sequence, the block will be retransmitted.




5. Continuous Operation - Receive. In continuous operation,
as in block-by-block operation, character frame must be estab-
lished before data reception can begin (see chapter 4). Data
reception once begun 1s continuous; i.e., the SOH/SI1X char-
acter of a block under normal conditions will be contiguous

to the block parity character of the previous block. The
proper block framing character is STX after detection of SOH
and periodically for each block until ETX is detected. Fiqgure
5-17 gives a dynamic example of continuous operation channel
coordination.

a. In the start of block position, continuous operation
is the same as block-by-block operation, with the exception
of the case where the preceding block was in error. 1In this
case, if the last received block is to be acknowledgad with
NAK, the receiver will ignere a valid SOH or STX character
if received immediately after the BP character of the errored
block and return to the start of block framing character
position. See figure 5-1.

b. The reception of the second framing characte> i3 ¢he
same for both continucus and block-by-block operatio:.. ee
figure 5-2,

c. Reception of data cnaracters in continucus oparation
is the same as in block-by-block operation. See fiyure 5-3.

d. In the end ot block framing position the acceptable
characters are ETB, ETX, SYN, receive control cnaracters, cr
transmit control characters. The situation of receiving
SYN or transmit control character sequences, before receiving
the end of block framing character, 1s encountered when the
transmitting station has not received an answer for the previous
block. Special control character INV is also acceptable at
the end of block framing time., See figure 5-4.

e. Tke reception of the BP is identical for both continuous
operation and block-by-block operation.

6. Continuous Operation - Transmit. The start of block
position and the second framing position for Continuous
Operat:on - Transmit are identical to Block-by-Block Operation -
Transmit. ‘

a. In continuous operation, when tne end of block framing
sequence is sent, timing is started for an answer and the
next block 1s transmitted. Refer to figure 5-10. When the
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82nd character or EM character of this block is sent and

an answer for the previous block has not been received, SYN
characters will be transmitted until the answer timer expires.
See figures 5-9 and 5-12., If the answer is received and i

is the proper ACK sequence, the black is terminated with en

of block framing sequence ETB-BP or ETX-BP. If WBT is received
or the answer timer expires before the 82nd character or EM
character is transmitted, the transmitter will wait until the
82nd character or EM character is sent before sending the REP
sequence.

b. Normally the expected answer timer would expire before
the last data character of the following biock is sent. The
transmitter waits until the last data character is transmitted
before transmitting the REP sequence for the answer to the
previous block. Figure 5-18 gives a dynamic example of the
differgnce hetween block-by-block operation and continuous
ooerztion,.

7. Difference Between the Tributary and ASC Procedures. The
differences between the tributary and ASC procedures are in
receiving and transmitting the second character of the block
and in the fact that the tributary device cannot send the

RM sequence, except as noted in chapter 3, paragraph 3e.

This 15 roted in figures 5-2 and 5-8 for the second character
position and in figures 5-5 and 5-12 for the transmit RM
sequence. In CSU operation the terminal inserts J or K in

the second character position of the header block. See
chapter 7 for details.
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CHAPTER 6. OPERATION WITH AUTOYON CONNECTED
SUBSCRIBER TERMINALS

1. General. This service 1is available at Government-owned
ASC's, However, terminal equipment for this sirvice has not
been developed. A circuit between the ASC and the AUTOVON
subscriber terminal must be established through the AUTOVON
switching center prior to message transmission. This {s
automatically accomplished at the ASC by converting the -
digital AUTODIN routing indicator to the AUTOVON analog tones
and automatically "dialing" (keying) a telephone type connection.
At the subscriber terminal a connection to the desired ASC

is established manually bty the tributary operator using Dual
Tone Multifrequency (DTMF) signalling to key the ASC address
to the AUTOVON switching center. Upon each initfal “callup” .
ACK synchronization must be established between calling and
called station prior to message transmission. When the ASC
has a message to be transmitted to an AUTOVON subscriber
terminal, the AUTOVON subscriber terminal must be positively
identified as the terminal for which the message is intended
prior to transmission of the message. Message transmission
from the subscriber terminal to the ASC does not require

that the ASC be fdentified by use of the ENQ procedure.
Message transmission over a duplex circuit establi-hed through
AUTOVON will be restricted to transmission in one direction
with the other side of the circuit being used for return
control character sequences and the terminal {identification
information. Once the connection and identification s
established, synchronous channel coordination procedures are
utilized. The circidit established through AUTOVON by the ASC
will be disconnected upon completion of each message.

2. ASC Actiont Upon establishing a circuit to an AUTOVON
connected subscriber terminal, the gsc will establish

positive identification of that terminal prior to transmission
of message traffic. This is done to ensure that messages are
not transmitted to terminals other than the one for which the
message 1s destined. Posfitive identification of the AUTOVON
connected terminals is established as follows:

a. After the circuit 1s established through the AUTOVON,
the ASC and the subscriber terminal establish character
synchron{zation. '
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' b, When character synchronization is established,

the ASC must ther establish ACK synchronization with

the called subscriber terminal. The ASC automatically
establishes ACK synchronization by transmitting CAN after
a delay of four to seven SYN characters. The four to
seven character delay ensures that the terminal has achieved
character synchronization before the ASC transmits CAN.
The AUTOVON connected subscriber terminal recognizes CAN
and answers with ACK 2. Receipt of the expected an’.>v
(ACK 2) at the ASC establishes ACK synchronization b..‘«seen
the ASC and the subscriber terminal.

c. When ACK synchfonization has been established, the
ENQ control character sequence is transmitted to the AUTOVON

connected tributary.

d. The AUTOVON cornected subscriber terminal recognizes
ENQ and responds with the AUTODIN Subscriber Tributary
lIdentifier. The AUTODIN Subscriber Tributary Identifier
(STI) will consist of the ACP 117 AUTODIN routing indicater
assigned to the terminal in block format for transmission,
as outlined in chapters 2 and 3. The STI block will require
an answer in accordance with the procedures specified in
chapter 6. The select framing control character G placed in
the second framing position in the STI will indicate to the
ASC that this is the response to the ENQ control character
;g u;?cci The following 1s a graphic presentation of the

°CQ :

S - : €] E | B

g G | ACP 117 'AUTODIN Routing Indicator|M | T | P
L X

(1) (2) . (3) (4) (5)

{l; First framing character --- Start of Header.

2) Second framing character --- (Select Character 6).
Indicates that the block s an answer to ENQ.

3) Special control character --- End of Medfum (EM)
Third framing character --- End of Text.

Fourth framing character --- Block Parity.

e. The ASC will acknowledge with the correct ACK
sequence for the received Subscriber Tributary ldentifier
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and then compare the AUTODIN routing indicator as contained

in the STI with the routing indicator marked in the ASC as
accessed via this particular AUTOVON connection. If the two
routing indicators agree, positive fdentification of the sub-
scriber terminal is considered established and the ASC then :
sends the message. If positive identification 1s not established,
the ASC causes the circuit to be disconnected and a new

attempt to deliver the message is initfated. The ASC will

make a total of three successive attempts to deliver a message
and 1f unsuccessful after a third attempt, the ASC will

return that message to the queue. The ASC will maintain First

In and First Out (FIFO) service by placing the undelivered
message at the head of the queue but first trying to send the
next aessage in the queue for a different destination. Perfodic
attempts will be mede by ‘the ASC to deliver the message until
the ASC alarm and printout occurs which indicates that a

nessa?c has been retained within the ASC beyond specified

time limits. The maximum allowable time limits for retention

of any message within the ASC before audible and visual alarms
and printout are:

FLASHecmccccnanaa Femeencceccccccncccna 30 seconds.
IMMEDIATE~-crecrccccccccccccaccccancncs 5 minutes.
PRIORITYcceccnaccncrcacnccccnccana e====30 minutes.
ROUTINE=cccccccccccncaccccccccnnccaccaa 1 hour.

f. The ASC will disconnect thé circuit established
through AUTOVON upon completion of each message and receipt of
the acknowledgment for that message.

g. If the ASC does not receive an answer to ENQ within
the time specified by the answer timer (chapter 3, par. 4a)
the circuit will be disconnected. 1If two further attempts
at establishing tributary identification fail, the ASC will
initiate a printout -of this fact.

3. Subscriber Terminal Actfons. When the AUTOVON connected
subscriber terminal establishes a circuit throuxh AUTOVON to
an AUTODIN ASC the subscriber terminal and the ASC establish
character synchronization. After character synchronization
has been established, the subscriber terminal must then
establish ACK synchronization with the ASC. This 1s
accomplished manually at the subscriber terminal by the
operator depressing the CAN switch prior to attempting to



TR R W Y o

6-4 DCAC 370-D175-1

send message traffic to the ASC. The ASC recognizes CAN

and answers with ACK 2. Receipt of the expected answer

(ACK 2) by the subscriber terminal establishes ACX synch-
ronization with the ASC and the subscriber terminal can then
send messages to the ASC. Upon completion of the transmission .
which may consist of one or more messages, the subscriber
terminal will disconnect the circui: establisned chrough
AUTOVON to the ASC in the followi:y manner: Upon receipt

of an acknowledgment for a complsted nessa?e ard 1f no cther
message characters are transmitied within 15 seconds of the
recefpt of the acknowledgmunt for the last message, the
circuit established tnrough AUTOVON to an ASC will be dis-
connected automatically. Receipt »f an acknowledgment from
the ASC for the STI transmitted in response to the ENQ control
character sequence will not activate the disconnect timer-

at the subscriber terminal. e

g
-
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CHAPTER 7. AUTODIN CIRCUIT SWITCHING NETWORK OPERATION

1. Introduction. Each of the leased Automatic Switching
Centers (ASC's) has a Message Switching Unit (MSU) providing
store and forward message switching and a Circuit Switching
Unit (CSU) providing the capability for real-time message
transfer. The CSU provides direct connections between its

own subscribers (local tributary operation) and between any
CSU terminal connected through any other CSU (tandem trunk
operations). It also operates in conjunctfon with an MSU

over interchange trunks when store and forward service is
required. Separdte interchange trunks for transmission from
CSU to MSU and from MSU to CSU are provided. The circuit
switching unit of AUTODIN was designed primarily to pass

large volume data files from one tributary to another. -
Although the CSU is capable of passing short messages, greater
circuit and system efficiency will be realized with .larger
volume transmissions. A preemption feature is available for
flash messages; however, it is not recommended for general use.
Flash message transmission over the CSU should not be used
except when MSU services are not available. The circuit
switching network handles digital traffic only. Duplex operation
may be used between tributaries within the cicuit switching
network. The leased AUTODIN circuit switching network operates
with lines and trunks that use either FIELDATA Code or the
ﬁgg}{. The chapter deals only with operation using the

2. Signals and Preambles. Control and supervisory signalling
is accomplished over the information paths for all circuits.
The control signalling is in Mode I ASCII and a real-time
connection can only be made between terminals that are com-
patible with regard to speed and type. Control signalling

is a modulation rate of 75 X 2", where m is an integer equal
to or greater than zero and equal to or less than six.
Supervisory signals are either d.c. levels or eight bit char-
acters conforming to the modulation rate requirement described
above for control signals. In the following paragraphs,
signals and preambles are described for Mode I ASCLI operation.
Code compatibility is observed throughout the full sequence
of the call; i.e., if an ASCII terminal originates a call,

all control and text characters involved in the connection of
the call will be in ASCII.
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a. Signals.

(1) Free State. The send and receive legs of a
Tine or trunk are at a steady "1" when the circuit is free.
This Free State signal indicates that the line or trunk
s in an operable but nonbusy state and is available to
initiate or receive a call. :

(2) Service Request {SR). When requesting service,
the calling party sends successive SYN characters ?10010110)
to the CSU as a Service Request. This 1is an indication to
the CSU that the caliing party desires to initiate a call.
The calling party may be a CSU tributary station, a remote
CSU on an incoming trunk, or the associated MSU on a MSU

to CSU interchange trunk. For an outgoing trunk ca11, the
local CSU acts as a calling party and sends successive

SYN characters as a Service Request to the remote CSU before
forwarding the CSU preamble. . Wie interface circuitry of

the CSU recognizes the first transition of the SYN control
signal to initiate an internal Service Request sequence.

(3) Acknowledgment to Service Reguest (SRA). The
signal is a steady placed on e receive leg of a calling
line or trunk. It indicates to the calling party that the
CSU has honored its request for service, has been connected
and synchronized to the calling line or trunk and that the
CSU is ready to receive a preamble for establishing a CSU
connection,

(4) Alert. The Alert signal is used to alert the
local CSU triEutary or MSU interchange that it is recejving
a call. The Alert signal consists of successive SYN char-
acters generated by the calling CSU tributary or MSU interchange
following the Line or MSU Preamble. The Alert signal is
received by the called tributary or MSU after the connection
is established.

(5) Connection Established. When the called station
is connected, it responds to the Alert signal sent from the
CSU by sending successive SYN characters. These SYN characters
are recognized by the CSU, and later the calling station, as
Connection Established. The receipt of the Connection Est-
ablished signal further indicates that the called line has
synchronized on the characters sent by the CSU as an alerting
signal and 1s, therefore, synchronized to the calling line.
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. (6) Disconnect. The presence of steady "1* for at
least 390 milTiseconds on the receive leg from a calling or
called 1ine or trunk is recognized by the CSU as a signal
that the connection is to be disconnected.

(7) Busy. Should the call not be completed due
to a busy condition, the CSU returns the Busy Signal
continuously to the calling station until the station
disconnects or until the CSU times out. The Busy Signal
consists of alternate ones and zeroes at line modulation
rates. The signal will be. sent to the calling line for
2 to 4 seconds. If the calling station does not dis-
connect on the Busy Si?nal. the CSU will time out and will
initiate an internal disconnect sequence.

(8) Preemption. Preemption signals are the same
supervisory and control signals described in items (4) and

(6). When a preemption is performed, the preempted
connection is broken down, and the new one set up. The line
being called on the preemption receives an alerting signal
as per item (4). The other end of the preempte connection
is disconnected by the CSU and receives a steady "1"
(disconnect signal) from the CSU.

b. Preambles. There are three types of preambles which
are used by the CSU to establish different types of connections:
Line preamble, MSU preamble, CSU preamble. The formats of
various preambles are illustrated in tables 7-1, 7-2, and 7-3.

(1) Line Preamble. When a subscriber terminal
receives the acknowledgment of Service Request signal from
the 'CSU, 1t starts to send the 1ine preamble of the message.
The contents of a Line preamble are the same as those contained
in thie first block of the message (header) as specified in
JANAP, 128, except that the second framing character is always
J or'K. However, the CSU only acts upon the applicable portion
of the preamble up to the end of routing sentinel or the
first space following the first destination routing indicator.
The CSU may recognize certain additional characters in the
preamble upon which it takes no action.

(2) MSU Preamble. The MSU preamble is generated
by the MSU program. [t is sent to the CSU for establishing
a CSU connection when the MSU initiates a MSU to CSU call.
The preamble begins with the Start of Heading character (SOH)
followed by the select character K. It ends with EM (End of
Medium), ETX (End of Text), and BP (Block Parity) Characters.
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(3) CSU Preamble. The CSU preamble consists of
15 characters. AVl characters of tke CSU preamble are as
extracted from the line or MSU preamble except the type-
speed character which is generated within the CSU. The
information required to generate the type-speed character
is available within the CSU, as class of service information,
on a line-by-1ine basis. The CSU preamble is temporarily
stored in the CSU and is used to establish a local connection
or in the case of a trunk call, is sent to the distant CSU.
The distant CSU will use the information contained in the
CSU preamble to establish 4 local connection to a tributary
station or a tandem connection to another CSU. In the
latter case, the same CSU preamble is stored in the distant
CSU and will be sent to the next CSU in tandem until the
terminating CSU is reached. The terminatin? CSU will estab-
lishithe last 1ink connection of a trunk call to the called
station.

c. Contents of Preambles. The following elements which
are contained in the preambles as delineated in tables 7-1,
7-2, and 7-3 are vtilized by the CSU to perform various
functions:

(1) Start of Headigg (SOH) Character. This char-
acter indicates the start of the message heading (preamble).

(2) Select (SEL) Charactear. This character indicates
whether message switching or circuit switching service is
required. SEL J (letter J even parity) indicates that message
switching service is required; SEL K (letter K even parity)
indicates that circuit switching service is required.

(3) Precedence Character. This character indicates
the priority of the message being processed. The CSU
recognizes that high priority characters are Z or Y, low
priority characters are 0, P, R, or M. The CSU determines
from the precedence character whether the message priority
is high or low.

(#) Language and Media Format (LMF). In general,
the CSU ignores the two LMF characters contained in the A
Line and MSU preambles. However, if the first character of

the LMF 1s S (single card message), the CSU will accept only
messages which contain a U or M security character.

.-
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(5) Security Character. Tnis character indicates
the security c1assi?¥cafion of the message, and 1s used
by the CSU to check for security ccmpatibility. The CSU
recognizes five security levels of seven classifications;
t.e., T, S, C, or R, E, and U, or M. The criteria for
handling security levels are described in paragraph 3g.

(6) Start of Redundant Security Sentinel. This
sentinel consists of one hyphen immediately preceding the
four redundant security characters in the Line and MSU
preambles. It is not contained in the CSU preamble.

(7) Redundant Security Characters. There are
four redundant security characters identical to the first
security character for all preambles except the Line preamble
for a single card message. The CSU will always fnsert five
U characters into security character positions of the CSU
preamble 1f the out-going trunk message is a single card
which contains either U or M security classification. 1In
all cases, 1f the five security characters are not identical,
the message will be rejected.

(8) Start of Routing (SOR) Sentinel. This sentinel
consists of two hyphens immediately preceding the destination
routing indicators in the Line and MSU preambles. The SOR
sentinel is not contained in the CSU preamble.

(9) Destination Routing Indicator (RI;. The
destination routing indicator is e address of the called

station. It always consists of seven characters. The CSU
tributaries will be addressed by means of seven character
routing indicators. The first character must be R and the
"second character U. The third and fourth characters denote
the switching center to which the tributary is connected,

and the last three characters denote the called station.

If a message is addressed to a non-CSU terminal, to more than
one terminal, or to a CSU terminal which can not receive the
message due to a code or speed mismatch, MSU service must be
selected by use of the CSU-MSU selection switch at the sending
terminal prior to transmission of the message. Failure to
select MSU service will result in an automatic disconnect by
the CSU.

(10) End of Routing Sentinel. The end of routing
sentinel is a period. It immediately follows the destination
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routing indicator for a single adcress message. If a space
appears in this position, the message is considered to be
of a multiple address type and will be routed by the CSU
onlynif MSU service has been selected.

, d. Control Signal Checks. The following major checks
are performed within the CSU:

. (1) Parity Checks -- Start of Heading (SOH) and
sglect (SEL) cnaracters are even parity. All others are
odd.

(2) Start of Routing Sentinel starts between 12th
and 61st characters.

(3) Type, Speed, and Security compatibility.
(4) CSU-MSU automatic selection checks.

(5) Invalid precedence characters.

(6) Invalid security classification.

e. Signalling Rate.

(1) Signalling Rate. SYN characters and preambles
are recefved from a Iine at the modulation rate assigned to
that 1ine. However, the CSU preamble and SYN characters
transmitted between the CSU's are at the modulation rate of
the trunk involved in tne call.

(2) Signal Synchronization. At the start of a
call, it is necessary for the CSU to be synchronized with
the digital stream from the calling line. SYN characters
are used for bit synchronization. Three consecutive SYN
characters must be received by the CSU control circuits
after connection to the calling line is established in
order for the CSU to determine that the call is from an
ASCII 1ine or tiunk. Bit synchronization {is taking place
while the operating code is being determined. The first
character of a preamble, Start of Heading (SOH) character,
{s used for character framing and synchronization and
also for recognition of the beginning of the preamble.
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3. Signalling, Control, and Supervision Within the Circuit
Switched Network (Tributaries and Trunks).

a. Normal Cperating Conditions -- Circuit Established --
Tributary to Tributary.

(1) In the nonbusy state the CSU and its subscriber
terminals exchange steady Free State signals. When a CSU
terminal has a message for tranrsmission, 1t sends a Service
Request (SR) to the CSU. The CSU recognizes the SR and
responds with the Acknowledgment of Service Request (SRA)
signal, This signal is .a single transition to a steady zero
on the CSU send leg.

(2) The calling terminal recognizes the SRA, stops
transmitting SR characte-s and sends the line preamble.
After the preamble is transmilted, the calling terminal sends
Alert characters to the CSU and ultimately to the called
terminal.

(3) The CSU sends an Alert signal to the called
terminal when a connection between the CSU and called terminal
is established. These Alert characters are in phase with
those from the calling line. The called station must respond
to the Alert signal sent from the CSU by sending a Connection
Establisued signal. '

(4) The Connection Established signals sent by
the called terminal are in phase with the Alert characters
from the calling line. The Connection Established signals
are recognized oy the CSU and later by the calling station
as a Connection Established acknowledgment.

(5) Upon receiving the Connection Established
acknowledgment from the called terminal, the CSU completes
the final connection between the calling and called terminals.
The calling terminal receives the Connection Established
signals from the called terminal and then transmits the
message. The header block of the message is identical to the
line preamble previously sent except that th=2 second framing
character now contains tha appropriate SEL character.
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b. Normél Operating Conditions -- Circuit Established --
Tributary to Trunk {(Outgoing Trunk Callj.

(1) The initial operating sequence on a trunk call
is the same as for a tributary call, up to and including the
transmission of the line preamble. After the preamble is
transmitted, the calling terminal sends Alert characters to
the CSU and ultimately to the called terminal.

(2) After decoding the CSU preamble which is
derived from the line preamble, the CSU determines that the
message is intended for a remote CSU tributary. The CSU
selects a trunk of the appropriate speed and sends the SR
sigral to the remote CSU. The remote CSU recognizes the SR
and responds with the SRA signal. Upon receipt of the SRA,
the originating CSU transmits the CSU preamble to the remote
CSU. After the prramble is sent, the originating CSU sends
Alert characters to the remote CSU and makes a final connection
between the calling tributary and the outgoing trunk to the
remote CSU.

(3) At this time, the calling tributary is sending
Alert characters through the originating CSU to the remote
CSU and the remote CSU is returning a steady "0" through
the originating CSU to the calling tributary. The originating
CSU is then only monitoring the circuit through it for a
possible disconnect signal.

(4) The remote CSU sends an Alert signal to the
called terminal. These Alert characters are in phase with
those from the remote calling terminal. When the called
station is connected, it responds to the Alert characters
sent from the CSU by sending the Connection Established signal.

(5) The Connection Established signals sent by
the remote called terminal are in phase with Alert characters
from the originating calling terminal.

(6) Upon receiving the Connection Established
signal from the called terminal, the remote CSU completes
the final con:ection between the c2lled terminal and the
incoming trunk which is connected to the calling trunk
via the originating CSU. The calling terminal receives
the Connection Established signal from the remote called
terminal and starts to transmit the header block of the
message. The header block is identical to the line preamble
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sent previously except that the second framing character
now contains the appropriate SEL character for the message.
The rest of the message follows the header block.

c. Channel Coordination. Once a connection is established
between the calling and the called terminals, the CSU furnishes
the transmission paths for use by the terminals. During
the transmission of messages between the CSU terminals,
synchronous channel coordination procedures for transmitting
blocks and receiving control characters are observed. All
message flow and signalling is under the control of the
connected terminal equipments and the CSU only monitors the
individual 1ines for a disconnect condition.

d. Disconnect. The disconnect sequence can be initiated
either automatically or manually depending upon the setting
of the Auto-Man Disc switch at the calling terminal. It
can be initiated by either the calling or called terminal.

In the automatic position the calling terminal sends the
Disconnect signal automatically after acknowledgment has been
received for the ETX (End of Text). If the Auto-Man Disc
switch is in manual position, the calling terminal will not
send the Disconnect signal until the disconnect switch is
operated. When the CSU detects a disconnect signal on the
send leg of any 1ine or trunk, it initiates an internal dis-
connect sequence which causes the line or trunk involved

to be disconnected. The CSU then transmits a steady Disconnect
or Free State signal to both 1ines or trunks that were
involved in that connection.

e. Busy Line or Trunk Conditions.

(1) When a called terminal is busy or the primary
route and alternate route trunks are busy, the CSU will
return a Busy signal to the calling terminal. The calling
terminal recognizes the Busy signal and responds with the
Disconnect signal to the CSU.

(2) The CSU recognfzes the Disconnect signal and
releases its circuits which causes the Disconnect signal to
be returned to the calling terminal. If the CSU times out
before the calling terminal sends its disconnect request,
an internal disconnect sequence will be initiated.
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f. PreemEtion. The CSU has the capability of
recognizing the precedence of calls. High priority char-

acters are Z or Y. and low priority characters are 0, P,

R, or M. The CSU determines from the precedence character
whether the priority is high or low. Upon recognizing a
call or nigh priority for a terminal that is en?aged with
low priority traffic, the high priority call will preempt
tne established connection. When the CSU recognizes the
need for preemption of a busy line or trunk, the circuit

is seized and the Disconnect signal is automatically sent
and followed by an Alert signal to the called terminal. The
CSU then connects the calling station with the high precedence
traffic to the particular preempted terminal for which the
message is intended.

g. Security.

(1) Security information is required to enable
the CSU to verify that the security classification of a
message is lower than or equal to that of the calling and
called parties. A1l types of preambles except the l{ine
preamble for single card messages, contain five jdentical
security characters. After the security characters are
stored, the CSU checks to see that they are identical. When
the CSU detects a preamble which contains a security class-
ification higher than the authorized security classification
of either the calling or called terminal, no CSU connection
will be made and the calling terminal will be disconnected.

(2) Each single card message contains only one
unclassified security character U or M and the CSU checks
to see that the character is unclassified. For trunk calls
of single card messages the CSU injects five U security char-
acters into the five security storage positions in a CSU
preamble which is to be sent to a distant CSU.

h. Abnormal (onditions -- CSU Message Rejection. The
CSU rejects an invalid preamble by transmitting a disconnect
signal to the calling terminal and resetting its logic to
normal. Major criteria for preamble rejection are:

(1) Wrong input or output parity.
(2) Invalid precedence characters.

(3) Invalid security characters.
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Any preamble, except a line preamble for a single card message,
will be rejected if it does not contain five identical security
characters indicating a security classification lower than

or equal to that of both the calling and called parties. A
line preamble for single card messages will be rejected if

they do not contain either the U or M security character.

(4) Routing indicator consisting of other thin
alphabetic character.

(5) No start of routing signal within the requfred
number of characters.

(6) Unassigned CSU 1ine or trunk routing indicator
in preambles containing SEL K. Single address messages will
be rejected if preamble contains the select character K and
the routing indicator does not specify a local CSU. terminal
or one of the CSU's in the network. If the message fis
addressed to a remote CSU, the call will be routed to the
remote CSU over an available trunk, the CSU preamble sent
to the remote CSU, and the routing process will be repeated
at the remote CSU.

(7) Multiple address messages with preambles
containing SEL K. Routing indicators in multiple address
messages are separated by a space character, If the CSU
recognizes a space at the end of the first routing
indicator in a preamble conteining the select character K,
it will reject the message.

¥8) Collective routing indicator in SEL K preambles.
If the CSU recognizes the third and fourth chavacters of the
routing indicator as CR (collective routing), and the preamble
contains the select character K, the message will be rejected.

(9) System (Nation or Service) Character other than
Uor H in SEL K preambles. When a system character (the letter
following the first character of a routing indicator) is
other than U or H the message will be rejected if the preamble
contains the select character K.

(10) Speed or type mismatch for SEL K messages.
The CSU checks the speed and type matching on all calls
terminating at a CSU tributary station. The speed and type
of the called station must be identical to those of the
calling staticn i1f the preamble contains the select character
K. If a speed or type mismatch is detected, the message will
be rejected.
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(11) Preamble time out -- No preamble recefved
within 2 to 4 seconds after transmission of SRA signal.

(12) No connection established from called 14ne or
t;unk]with1n 2 to 4 seconds after transmission of alert
signal.

(13) CSU common controi trouble time out.

4, Si na]ling, Control, and Supervision Between CSU and MSU
(Interchange runﬁsg. ‘fhe stgnalling, control, and super-
vision between the CSU and the MSU are identical to the
signalling, control, and supervision between a terminal and
the CSU as described in paragraph 3.

5. CSU Timing Requirements.

a. Service Request gSRZ? When a connection has been
made betwean a an e calling party, three SYN char-
acters must have been recognized by the CSU before an
acknowledgment is generated.

b. Acknowledgment of Service Request ‘SRA). The CSU
generates to the ca ng party and w time out if
SOH 1s not received in 2 to 4 seconds. This sequence is
the same for tributary, trunk, and MSU calls.

c. Alert. The CSU generates SYN characters as the
Alert signal and will mainiain the characters until an
acknowledgment (CE) is received. An acknowledgment must
be received in 2 to 4 seconds or the CSU will time out.
This sequence is the same for tributary, trunk, and MSU calls.

d. Connection Established (CE). The CSU must recognize
SYN characters from the called party as an acknowledgment
(CE) to the Alert signal previously generated. For the CSU
:o t;ibggary and CSU to MSU call, seven “1's" must be recognized
y the u.

e. Busy. The CSU generates a Busy signal and must
receive 2 sconnect signal in 2 to 4 seconds or a timeout
signal must be infitiated.

f. Circuit Switch Terminal Timer. At the transmitting
terminal, a timer 1s started when a SR or a preamble is sent.
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If the proper response to the SR or preamble is not received
within 2 to 4 seconds, the timer will expire causing the
terminal to send the disconnect signal. .

g. Disconnect. The Disconnect signal sent to the CSU

must be maintained for a minimum of 390 milliseconds. When

a transmitting terminal generates a Disconnect, it must wait

until a Disconnect {s received before sending SYN characters.
¢
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7-14
_TABLF_7-1. LINE PREAMBLE FORMAT
__Positions | Preamble flement Size ~BRapagke |}
Praming
4 character | ] charscter 1 _ 806 framing character |
Praming
—2 chagactex 1l chaxactex 1 SELcharacter Jor K
k] Precedence | 1 chaxacter 1 _ As appropriste
Language and .
4 Medis Pormat 1) character 1| 8 for single card megeage |
Language and
3 1_chagacter
Security
s Slaspification 1 1 character 1  As appropriate =
7«10 Content 4 characters
indicatorse
Al _Separator )_character Space
| _12-16 __7_characters
. Station
19-22 _serisl number 4 _characters
23 Separator 1 ] character Space
24-26 | Juliandata 1 J characters
|27-30 | Time filed 1 4 characters
) Separator 1 1 character fpace
L 32=33 4 _characters
Start of Hypher (not provided
36 redundant secur- 1 character for single card
' Aty sentinel )
Security clasei- All identical to the
37-40 fication redun- 4 characters security character in
dancy position 6 (not provided
age
Start of rout-
| _4)::"______ | ingsentinel 1 2 ch e h
' Destination routing
| 42-49 -l _characters 3
End of routing Period. (Space for
‘_._.5.9_.*_“1!&1&1_ A _character
Spaces for unused
[ 3102 positions
Framing ETP framing character
8l character 1_character chagacter
Pramino Block parity
84 character = | characte c @
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TABLE 7-2. TRUNK PREAMBLE FORMAT

Preamble
ns | Element Size
Framing
character 1 character
Framing
character 1 character SEL_character K
3 Precedence 1 character | As appropriate
Supplied by
4 Type and speed 1 character originating CSU
Security U for single
5 classification 1 character a messages
Security All identical to the
6-9 classification | 4 characters | security character
redundancy in position 5
3rd, 4th, 5th, 6th
10-14 Addressee 5 characters | ar.d 7th characters
of destination
routing indicators |}
End of rout-
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TABLE 7-3. MSU PREAMBLE FORMAT

“PYEamble® :
Pogsitions Element Size Remarks
Framing
1 character 1 character SOH framing character
Framing
2 character 1 character SEL character K
_ 41_921122222.___é!_QBEE%EE%Gte
Language and S for single card
4 Media Format 1 character messages
Language and
5 Media Format 1 character
Security
6 classification 1 character As appropriate
Content - Used for reserved
7-10 indicator 4 characters | space of CSU address
storage function
Start of redun-
11 dant security 1 character Hyphen
sentinel ‘
Security classi- , All identical to
12-15 fication redund-|{ 4 characters | the security char-
ancy acter in position 6
Start of rout-
16-17 ing sentinel 2 characters | Two hyphens
The firét two charac-
ters of the destina-
18-24 Addressee 7 characters | tion routing indica-
tor must be RU
End of routing ] T
Y - ine 1 character Period
End of medium
26 signal 1 character EM character
Framing charac- "ETX framing
27 ter 1 character character
Framing
28 character 1 character BP character
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CHAPTER 8. TRUNK AND TRIBUTARY BLOCK FORMATS
1. Introduction. Control characters are defined in chapter 3.

This chapter delineates trunk and tributary block framing rules
by Language Media Format (LMF) Indfcator.

2. Tributary Block Formats.

a. Block framing by LMF for messages transmitted by
tributaries is shown in the following tables:

LMF Table
C, R, T, A, Q 8-2
S 8-3
D 8-4
B, I 8-5

b. Block formats transmitted from the ASC to tributaries
are the same as those shown in table 8-2 through 8-5,

c. Between the ASC and the subscriber terminal, messages
will be formated and transmitted in 80 text character blocks
for synchronous operations using LMF's C, R, T, A, Q and S.
For blocks containing less than 80 text characters, fill char-
acters, odd parity ASCII SI, will be inserted to maintain
uniform blocks of 80 text characters.

3. Trunk Block Formats.

a. Block framing by LMF for trunk lines is shown in the
following tables:

LMF Table
c’ R. T. A. Q 8-6
S 8-7

Messages will be formatted and transmitted in 80 text char-
acter blocks; however, for blocks containing less than 80
text characters, fill characters, odd parity ASCII SI, will
be inserted to maintain uniform blocks of 80 text characters.
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b. Block formats for LMF D meSsages on trunks are the
same as those shown in table 8-6 except that the intermediate
?l?cksdm?y)contain EM as delineated in table 8-4, detail

b) an c).

c. Block formats for LMF B and I messages on trunks
are the same as those delineated for LMF D messages in par-
agraph b. above. The Mode Change (MC) block delineated in
table 8-5 is also required on trunks to segregate the end
of the binary text from the last block of the message for
LMF B and I messages.

d. Mode II messages are not divided into blocks on
tributary lines. Mode II formats on tributary lines are
as prescribed in ACP 127 series and JANAP 128. Mode V
messages are not divided into blocks on tributary lines.
Mode V tributary l1ines may use either the JANAP 128 or
ACP 127 series paper tape message format. On trunks, however,
?ode g% agdav messages will be divided into blocks as shown
n table 8-8.

e. The format of the Message Control Block is shown
in table 8-1.
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Character Position Stze (a)) 8
and Itenm bt ASCII Oescription
characters) .
V. Freming character |1 character [SOH framing character.
2. Select character 1 character |[Select character from original message. (A 1f ONTR forsat).
3. Precedence | character [Precedence of original message.
4. Hessege type V charactar |First LHF of original message (F 1f ONTR format).
designator
essage type 1 character |Second LMF of eriginal) message (T 1f ONTN format).
designator -
6. Security 1 character |Security of eriginal massege.
7-10. Centent indicator |4 characters [Content iadicator code field of original messege.
- 3. Space 1 character |Spece.
12-18. Originating sta- 7 characters [Originating station routing fndicator, taken frea original sessage If
::on reuting tn- data format, or genarated if from ONTN feormat.
cator
19-22. Origination sta- 4 characters [Originating station serfsl number, taken frem original message f dats
tion serial numbder format, or gerurated {f from OMTN fermat.
23. Space ' 1 character |Space.
24-30. Date-Time 7 characters |[Date-time group from originsl massege, or SON-Julian date and ULV time
1f OMTN format.
31-33. Number of blocks 3 characters JIn-block couat (excluding MCS).
34-40. SOK-IN time 7 characters JSOM-IN Jultan date and IULU time at originating ASC.
41, Type of Rl pro- 1 charscter [Set to N 1t neader centains only fndividual RIis and set te C 1f header
cessing conteing one or more collective Ris. -
‘42, Avtomstically - 1 character [Not set or checked by leased ASCs. Set te $ by Goeveramant ewned ASCs
generated service 1f sutomatically generated service message 13 sent,
nessage
43-48. Forvard destina- 6 characters |o. Forward destination werd -~ fized bit assigned each ASC. (81ts 81-06
tion word ’oslgncto ?SC:. 81t B7 is set te binary ens. 61t 88 i3 reserved
* or parity).
5. AV unassigned bit (81-86) positfons are set to binary zero, Each of
the essigned FOV bit positions are set to binary ene only (f g collec-
— tive RI §s the message requires the correasponding center to make loca)
delivery to a tributary or NARC. Messages which do net contatn cellec
tive Ris will be received with all assigned POW bits set to tero.
49-54. Trace ¢ostination |6 characters |a. Trace destination word - fixed bit asstigned each ASC. (Bits 81-06
word . dcs:,n’tc ASCs. 81t 87 s set to binary ene. 81t 88 is reserved for
arity).
b. The assigned TOW bits (B'-88) are set te 'binary ene for cach of the
ASCs through which the recefved .lll‘l has been previously switched.
The TOM bits collectively design al1 the ceaters tarough which the
message has been processed. It s vsed by the ASCs te trigger an
alera ’pr!n.uot) each time & message s recetved at 8 ceater through
which 1t has been previously precessed.
$§5-87. Suspected dupli- J characters [3 ipaces if non-suspected duplicate setsage or ASC call letters of center
cate orfginator originating suspected duplicate.
$8-60. Alternste route 3 characters |o. Normally three spaces. MARC call teiters (2md, Ird, and 4th charac-
routing indicator ters of alternate routed destination, 1f destination 13 adéressed by
4 collective RI. :
6. dhen ARRL contaians a NARC call letter, the message s intended for
delivery to the destination specified by ARRI (one or sere collective
Ris are contained in the header oand a1l reouting ndicaters in the re-
ceived header belong o the WARC destination).
. If ARR] containg a NARC call letter, the ASC routes the message te the
ASC serving the NARC. When transsissfon (CONUS) of the message i3 -
sade to the HARC, a cellective alternate reute pilet 15 avtesaticslly
gengrated by the leased ASCs; the Jddressee pertion of the pilet
wil) contain al) of the fndividval Ris, wnmedified, and all of the
collective RIs replaced with the NARC cal) letters of the destination.
When transmission (Overseas) ef the acsso'o 1s made to the NARC, 2
collective alternate pilot Is automatical { gengrated by the Govern-
ment owned ASCs; the addressee portion of the pilet will contain only
the Rl (four characters) of the destinatien NARC,
61-79. Trace §nput 19 charactery]Used as & message identifier at leased ASCs. VWhen transmitted fron
nessege identifier leased ASCs, the field will centain numerics. When transaitted frem 2
Government owned ASC to & leasad ASC, the field will be numerics and
the 1tmtt of each digit §s frem O threugh 7. At the Goverament owned
ASCs the fleld s used for fatarnal functions.
80-82. Reserved 3 characters [Reserved for internal use.
83, Framing character |V character [ETB framing character.
04. Framtng character |V charecter [EP froming character.
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TABLE 8-2, MODE I ASCII TRIBUTARY LINE FORMAT IMF
c", "R", "Q", "T", AND "A" MESSAGES

fij First B8lock

Framing Framing
Control Control
Two Charactars 80 Characters Two C acte
"SEL" Format per .
SOH | See chapter] ETB " BP
3 . JANAP 128

B) Intermediate Blocks

T™wo Characters 80 Characters Two Characters
Format per '
STX DEL JANAP 128 ETB BP

c) Last Block

Two Characters 80 Characters Two Characters
STX DEL Format per ETX | BP
JANAP 128

TABLE 8-3, MODE I ASCII TRIBUTARY LINE
FORMAT IMF "S" MESSAGES

Framing " Framing
Control Data Group Control

Two Charactei's 80 Characters Two Characters

SOH D Format per ETX BP

JANAP 128
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TABLE 8-4, MODE I ASCII YRIBUTARY LINE
FORMAT IMF "D" MESSAGES

’

Block formats for LMF "D" type messages are the same as
those shown in figure 8-1 except that the first block and
intermediate blocks may contain' less than 80 characters.
The end of each rec rd on magnetic tape will cause the
terminal to generate an EM character as follows:

a) If number of header characters in first Llock is 79 or
less: ’

Two Characters 79 or less Two Characters
Header
SOH SEL Characters EM ETB BP

b) If number of data characters in intermediate blocks is

79 or less:
Two Characters 79 or less Two Characters
Message
STX DEL Characters EM ETB BP

c) If the number of characters in the tape record, header,

lor text:1s divisible bty 80, an_intermediate block of five
characters is generated as follows:

STX DEL EM ETB BP
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TABLE 8-5, MOLZ I ASCII TRIBUTARY LINE FORMAT IMF "B" MESSAGES

Block formats for LMF “B" and "I" messages are the same
as those delineated in figure 8-3. One additional block of
six characters is required to segregate the end of the

binary text from the last block of the message. The for-
mat of this block is as follows:
STX DEL MC Er ETB BP

TABLE 8-6, TRUNK FORMAT IMF "C", "R", "T", "Q", AND "A" MESSAGES

a) First Block

S;Zf- See paragraph 3e

Two Characters MCB Two Characters
SOH (Character Positions
SEL I3 tarough 82) ETB BP

/

Zr——-—-l:oer:':'wed from original message

b) Intermediate Blocks

Two Characters 80 Characters
STX SEC Format per
/ JANAP 128

‘-Security classification of message
(even parity character)

Two Characters

| ETB BP

¢c) Last Block

Two Characters

80 Character§

Two Characters

STX

SEC

Format per
JANAP 128

ETX

BP
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TABLE 8-7.TRUNK FORMAT LMF "'S"
MESSAGES

]

< See paragraph 3¢
)

a) First Block

T™wo Characters MCB Two Characters

ETB
806 2 (Character posi- L

tions 3 through 82)

b) Second Block

—
Two Characters 80 Characters
U
STX or Format per ETX BP
M JANAP 128
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TRUNK FORMAT MODE II AND MODE V MESSAGES

a) First Block
< See puragraph 3e
‘ B
Two Characters MCB Two Characters
» (Character Position
SOH /Sl:.L 3 through 82) ETB BP
£——— Generated at originating AESC/ADMS
b) Intermediate Blocks
Two Characters 80 Characters Two Characters
STX SEC Allowable Formats Per ETB BP
/ Paragraph 3d
lL—-—-Security classification of message
(even parity character)
c) Last Block

Characters

Two Characters

T™wo Characters

STX

SEC

Allowable Formats
Per Paragraph 3d

ETX

BP

—179

or less—ﬂ

g

* Filler characters are:
and Shift In (SI) for an

80

r's

letters for an ITA #2 line

ASCII line.
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CHAPTER 9. MESSAGE EXCHANGE REQUIREMENTS

1. Introduction. This chapter prescribes the allowable message
exchanges between the different input/output media and the
conversions and manipulations whicﬁ must be effected to make
such exchanges possible. Table 9-1 identifies permissible and
nonpermissible message exchanges. Table 9-2 lists the

required actions that must be performed for each allowable
exchange. Paragraphs 3 through 10 are detailed explanations

of how each of the required actions is accompliished.

2. General.

a. The basis for the type of message exchange
performed is the two-character LMF field. The first ot chese
characters indicates the format of the incoming messac-.
The second of these characters is the preferred output format.
This preference may be overridden if the output format is
different from that preferred, and if this alternate type
of exchange is allowable. In the event of forced message
exchange, such as delivery of a CC message to a tape-only
terminal, the second LMF character is not chan?ed to reflect
output format; however, the select character will be changed
to reflect the proper message format and code of the receiving
terminal. Select (SEL) characters are not discussed in any of
the procedures. In all cases, the proper SEL character
pertinent to the output medium must be inserted as the second
framing character of the first line block of each message.
When the LMF format field requires a prohibited type of message
exchange for a destination, the message will not be delivered
to that destination and the destination Routing Indicator (RI)
is treated as an invalid RI.

b. As a normal relay function, the ASC always performs
the following on all output messages:

* (1) RI segregation.
(2) A message header format line one, transmission

Identificatfon (TI), 1s generated on output on asynchronous
circuits.
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TABLE 9-1. COMPATIBLE LMF COMBINATIONS

DESTINATION LMF
B D I C A T T
B 1
D 1
I 1
SOURCE S 1 3 3
LMF c 1 2 2 2
A 2 | 1 2 2
T 2 2 1 2
R 1 2
Q 3 3 1 2
F 3 3 2 1
NOTES: (T) designates output to ACP 127 format

LMF BB and Il traffic cannot be exchanged between
an ASCII and a Fieldata terminal.

The numbers within the table have the following
meanings:

1 - Compatible exchange, no format or code conver-
sions required.

2 - Compatible exchange, format or code conver-
sions 1s required.

3 - LMF combination is not valid. Forced message
exchange rules of paragraph 2a. apply.

Blank - Prohibited exchange.
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c. LMF's B, D, and I can only be paired with themselves;
LMF BB and II traffic cannot be exchanged between an ASCII
and a Fieldata terminal.

d. Message input processing performs code conversion
when necessary, and adds a Message Control Block (MCB) to
each message for network transmission. Speed, code, and
format conversion, when required, are performed on output
?roge?sing to the addressee, and the Message Control Block

s deleted.

e. Message exchange requirements are based on the format,
code, and transmission mode of the message. Allowable message
formats are defined in the latest issues of JANAP 128 and
ACP 127 and the latest US Supp. thereto. For detailed format
information, see these reference documents.

f.. Modes of operation applicable to message exchange are
Mode I, II, III, IV, and V. (See chapter 1.) Permissible 1ine
codes are Fieldata (CONUS only), ASCII, and ITA #2.

3. Routing Line Segregation. Perform routing 1ine segregation
to deTete nonpertinent routing indicators so that a subscriber
terminal or ASC will receive, in the heading, only the

single address or collective routing indicators to which they
have delivery responsibility. .

a. This deletion is accomplished on transmission over
a trunk by replacing the routing indicator by:

(1) A space, if the originating LMF s S,C,B8,D, or I.

(2) A shift in character, if the originating LMF
is T,R,F,Q, or A,

b. This deletion is accomplished on delivery to a terminal
by:

(1) Replacing the routing indicator by an equivalent
sequence of spaces, {f the LMF pair is SC,CC,BB,DD, or II.

(2) Rebuilding the routing indicator portion of the
message header for all other LMF pairs, by repacking, or
left-justifying the routing indicators and end of routing
sentinel. In certain cases, to maintain message blocking,
f111 characters may appear after the end of routing sentinel.
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4. Generation of JANAP 128 Header. The JANAP 128 header
will be constructed using the header elements contained in
the MCB (as shown in table 8-1 of chapter 8) and the finput
routing field. On ACP 127 1input, the MCB w11l contain LMF
"FT%; therefore, the output LMF will be "FT," regardless of

actual output format. For card output, the record count
field of the header will contain the letters "MTMS."

5. Conversion of Cards to Teletypewriter Lines.

a. JANAP 128 Qutput. Each input card is converted to
one line o ?r ntable teletypewriter characters; each
generated teletypewriter 1ine 1s terminated with a CR-CR-LF
sequence. Trailiny spaces in the input card; 1.e., blank
portion of right-hind of card, are deleted on output trans-
mission. gs.. paragraph 6 for case shift function for ITA
#2 output,

b. ACP 127 Output. Each input card is converted to a
single 11ne of printable teletypewriter characters; trailing
space characters; i.e., blank portion on right-hand end of
card, are deleted on output transmission. Case shift functions
are inserted if necessary, but they are not counted as print-
able characters. (See paragraph 6.) Each generated teletype-
writer 1ine is terminated with a CR-CR-LF sequence. In the
event the input card contains more than 69 printable char-
acters, the card will be converted to two teletypewriter lines.
The first 1ine will contain the first 69 printable characters
and the second 1ine will contain the remainder of qrintable
characters. In generating the first 69-character line, words
are not broken indiscriminately between teletypewriter lines
(except in the remote possibility that no space appears bet-
ween the 11th and 70th characters of the card). The first
output line will contain the characters from card column 1|
up to and including the last nonspace character preceding
card column 70; the second output 1ine will contain the
remaining printable characters (excluding trailing spaces) in

‘the input card.

6. Teletypewriter Carriage Control and Case Shift Functions.

a. Carriage Control Functions. Carriage Control Functfons
are defined as carriage return (CR) and line feed (LF).
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b. Case Shift Functions. Case Shift Functions are defined
as letters (LIRS) and figures (FIGS). Case shift functions
apply to ITA #2 code only. (ITA #2 LTRS and FIGS are
equivalent to the ASCII characters shift-in and shift-out and
to the Fieldata characters lower case and upper case.)

¢c. Removal of carriage control and case shift functions
is accomplished by message compression; i.e., the functions
are deleted and the characters on either side of the function
become contiguous.

7. Conversion of TTY Lines to Cards. The teletypewriter line
consisting of the information between two CR-CR-LF sequences is used
to format a blockwhen converting to card format. In the event of
the teletypeline exceeding 80 printable characters; e.g., because of
operator error or garbling of CR, LF sequence, a new bTock

is formatted for the excess characters. Case shift and

carriage control are deleted on output processing. When the
teletype 1ine contains less than 80 characters between the

CR-CR-LF sequences, the remainder of the card block will be

filled with spaces.

8. Conversion of EOT Card to TTY EOMS. Delete the entire EOT card
and generate the teletypewritersequence of 2CR-8LF-4N,

9. Conversion of TTY EOMS to EOT Card. Delete the TTY EOM sequence

and generate an EOT card as specified in JANAP 128, Insert the
characters “MTMS" in therecord count field of the EOT cara.

10. Fill the EOM Block with Filler Characters After tne

Last W." The remainder of the EOM (last line block) will be filled
with a sequence of filler characters. F{iller characters are
defined as letters functions when the message i to be trans-
mitted over Fieldata or ITA #2 1ines and shift-in (SI) char-

acters when the message is to be transmitted over an ASCII line.
Depending on where in the 1ine block the last N of the EOM

sequeace falls, the number of filler characters inserted will

vary from 0 to 79 in covernment-owned ASC's and from 1 to 80
in government-leased ASC's.
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CHAPTER 10. AUTODIN VARIABLE LENGTH RECORD AND
NONSTANDARD CODE MESSAGES

This chapter is being rewritten to incorporate ?roposed
new concepts and procedures; the revised chapter wili be
published subsequent to MCEB approval of the new concepts
and procedures. Chapter 8 1llustrates current magnetic
tape block formats. '
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CHAPTER 11. ASYNCHRONOUS CHANNEL COORDINATION
-PROCENURE

1. General. This chapter specifies Mode V channel coordi-
nation and error control procedures to be used between DCS
AUTODIN switchin? centers and subscriber terminals. Mode V'
operation is employed on tributary channels between switching
centers and appropriately equipped terminals to provide the
following capabilities at the transmitter and receiver:

a. Transmitter. The transmitter must be capable of:

(1) Receiving a positive acknowledgment for each
transmitted message accepted by the receiver,

(2) Receive transmit instructions for each trans-
mitted message not accepted by the recefver.

(3) Detecting most forms of transmission, crytographic,
and equipment failures associated with the transmission loop.

(4) Canceling a message transmission prior to its
termination.

‘? b. Receiver. The receiver must be capable of:

(1) Controlling the rate of data reception by starting
and stopping the transmitter on command from the receiver.

(2) Requesfing retransmission of incoming messages
that are not accep;able.

2. Codes. Mode Y operation on channels between ASC's and
appropriately equipped subscriber terminals will use either
ITA #2 American version, or ASCII as the line code. A given
sugscriber terminal will operate in only one of the above
codes,

a. When using ASCII (see figure A-1), transmission will
be a serfal 10 or 11 unit start-stop code consisting of:

(1) A single unit start interval.
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(2) An 8-unit interval wherein the bits are trans-
g:tt:d in low to high order bit sequence with the parity
t last.

(3) A one or two unit stop interval.

b. When using ITA #2 (see figure A-5), transmission
will be 2 serjal 7 or 8 unit start-stop code consisting of:

(1) A single unit start interval.

(2) A S-unit interval wherein the bits are trans-
mitted in low to high order bit sequence.

(3) A one- or two-unit stop interval.

3. Speed. Mode V ITA #2 subscriber terminais will operate
at modulation rates of 45.45, 74.2, and 75 baud. ASCII
subscriber termin2ls may operate at modulation rates of 75,
150, and 300 baud respectively. Currently gqovernment-owned
ASC's do not provide a 300 baud asynchronous capability.

4, Message Format. Messages will be prepared for transmission
over controlled. teletypewriter channels as specified in

ACP 127 (C) and US Supp (A)-1 thereto and JANAP 128, A mode
V ASCII subscriber channel will process messages only in

the format specified in JANAP 128. The Mode V ITA #2
subscriber channel will process messages in formats specified
in JANAP 128 or ACP 127 series. However, a given ITA #2
channel is authorized to use only one of these formats as
specified in these documents. All messages are preceded by

a Start of Message Sequence (SOMS) and terminated with an

End of Message Seqyuence (EOMS) as described in chapter 9.

5. Operations. The Mode V channel coordination technique
prov!ges for two types of operation, standard and emergency.

a. Standard Operation.

(1) The standard o?eration will be used exclusively
except under conditions outlined for the Emergency operation.
The standard operation requires the use of both the transmit
and receive channels to transmit or receive messages. While
sending a message, the receive channel is monitored for return
control sequences and while receiving a message, the transmit
side of the channel is used to transmit return control
characters.
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(2) The subscriber terminal can send and receive
messages simultaneously; consequently, both sides of the
dupliex channel may be used for the exchange of control
character sequences as well as message characters. Return
control character sequences are interspersed with message
characters as required. Whenever it becomes necessary to
acknowledge receipt of an inbound message, the outbound
message is interrupted for the time period required to send
the return control character sequence. Control sequences
which are interspersed with the message characters are not
delivered to thc receiving device.

b. Emergency Operation.

(1) The emergency operation is used only when
equipment or transmission facilities prevent operation of
the terminal or switching center in the standard operation.

(2) In the emergency operation, the Mode V control
functions are bypassed and the use of the Mode V control
sequences is omitted, thus requiring the operational cap-
abilities of only that portion of the equipment which is
used t> send or receive a message. If the logic associated
with Mode V control, for example, s inoperative, the
channel can be operated duplex but in an uncontrolled mode.
If only one side of the channel is operational due to equip-
ment, cryptographic, or facility failures, the channel can
be operated uncontrolled in a one-way-send or a one-way-
;:geive :og?. depending upon the direction of the side which

not fail. : .

(3) The speed and format used in the emergency
operation must be the same as that used on the channel in
the standard operation.

(4) Conversion from the standard operation to the
emergency operation, or the converse, must be established
manually by coordinated action at both ends of the channel.
Changing the type of operation at the switching center fis
accomplished by a standard channel change routine and at the
subscriber terminal by the operation of a switch.
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6. Encryption Capabilities. Standard government-furnished
encryption equipment may be employed on channels operated
with Mode V control. The Mode V channels using the ITA #2
may use either asynchronous or synchronous encryption
equipment, while the Mode V ASCII crperated channels may use
only synchronous.

7. Mode V Channel Coordination.

a. General.

(1) The Mode V asynchronous channel coordination
procedures are a derivative of the Mode I synchronous control
procedures. Many of the communications control characters
used in the synchronous procedures are functionally present
in the asynchronous procedure. Like the synchronous procedures,
Mode V provides positive control between the transimitter and
receiver, Operation is analogous to the block-by-block
operation in Mode I except that the unit of transmission in
Mode V is a message instead of a block. Messages are framed
at the beginning and end with Start of Message Sequences
and End of Message Sequences as defined in ACP 127 series
and JANAP 128. Messages are transmitted message by message.
Once the EOMS has been sent, transmission of message data
is halted until a control sequence acknowledging the message
or requesting a retransmission of the message is received
from the receiving station. Upon receiving an acknowledgment,
the next message is transmitted. If a retransmission of
the message is requested, the message is repeated. At any
point during message reception, the receiving station has
the ability to stop transmission by initiating a control
sequence requesting such action. Once the transmitter has
recognized a request to stop transmission, it remains in a
stopped condition until authorized 10 proceed by the receiver.

(2) The control system is interlocked by a set
of transmit and receive control signals. Each transmit
control sequence requires a valid response from the receiver.
Should no reSponse be received in reply to a transmit
control sequence, it or a substitute transmit control
sequence is repeated until a response is received or three
consecutive transmissions of the control sequence have
occurred.
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b. Control Leader.

(1) A special signalling technique is used which
permits the subscriber connected to the DCS AUTODIN to
use all of the ITA #2 or ASCII characters without inter-
fering with the communication control functions. Control
character sequences are preceded by a pause in transmission,
a marking condition on the line, to flag or inform the receiver
that a two-character control sequence will follow., This
pause will only appear on the line while a message is being
transmitted if a return control sequence is to be transmitted.

(2) However, should a pause fortuitously occur
due to the lack of m:ssage characters to send, the trans-
mitter will insert a two-character dummy control sequence
immediately prior to the transmission of the next message
character (see START transmit control character). The
control leader is specified in terms of the following three
time intervals:

‘ (a) Send Detect. This interval is detected
at the transmitter when the line has been held in a marking
condition equal to the Send Detect time as specified below.
When the transmitter detects a Send Detect interval, it
will continue in th2 marking condition as specified by the
Send Generate time.

(b) Send Generate. This interval is detected
at the transmitter when the line has been held in a marking
condition equal to the Send Generate time specified below.
When this interval has been detected, transmission of message
characters will not be resumed until a two-character control
sequence has been sent.

(c) Receive Detect. This interval is detected
at the receiver when a marking line condition has been
received equal to the Receive Detect time specified below.
When this interval has been recognized, the receiver prevents
the transfer of characters to the receive dev:ce until two
contiguous control characters have been received.

(3) The Send Detect, Send Generate, and Receive
Detect intervals are specified below in terms of milliceconds
timed “rom the end of the last character transmitted or
received. Separate intervals are specified for ITA #2 and
ASCII channels and are applicable for the modulation rates
specified for Mode V.
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ITA #2 ASCII
From and To and From and To and
including including including including
Send Detect 10 50 10 25
Send ;Generate 620 1000 400 750
Receive Detect 170 480 75 370
Send Generate 200 667 286 1000
Government-
owned ASC's
Receive Detect 150 500 215 750
Government-
owned ASC's

(4) Tolerances on the detect and generate timers
i1l be such as to ensure that they fall within the above
ranges of time.

(5) The government-owned ASC times are based on the
ASC being set to recognize the conirol leader in three
character times and send a control leader of four character
times. The ITA #2 is based on a 7% interval code and ASCII
on a 10% interval code.

c. Control Character Sequences. Control character
saquences are designated either as transmit or receive control
characters.

(1) Receive Control Characters. Receive control
characters are a subset of control characters which are
sent by the receiving station when requested to do so by
the transmitting station. They are responses or answers
to transmission of messages or transmit control sequences.
These characters are transmitted in contiguous pairs following
the control leader. They may be interspersed anywhere in
the bit stream between characters and are excluded from the
bit stream delivered to the receiving device. The receive
control characters are ACK 1, ACK 2, STOP, and RT.

(a) Acknowledgment Number One - ACK 1. ACK 1
is sent by the ASC or subscriber terminal to signal the
transmitter that a message has been received correctly. It
and the other answer characters are sent only when requested
by the transmitter. ACK 1 is sent as the acknowledgment to
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the first and each alternate message received correctly.

It is sent in response to receiving the EOMS or the transmit
control sequence REP, if the most current received message
requires the ACK 1 response and the receiver is ready to
receive more message characters.

(b) Acknowledgment Number Two - ACK 2. ACK 2
is sent by the ASC or subscriber terminal in acknowledgment
of every correct message received after a message acknow-
ledged with ACK 1. It is also the proper answer to a CAN
sequence,

(c) Stop-STOP.

1. STOP is sent by the ASC as an answer
to REP or EOMS and by the subscriber terminal as an answer
to REP to indicate that transmission of message data should
not proceed beyond the current position.

2. It is also initiated by the receiver
without solicitatT¥on by the transmitter as a command
instructing the transmitting station to stop message trans-
mission. When initiated as a command, it is repeated
periodically at intervals equal to the STOP timer interval
until a REP control sequence is received.

3. It is also transmitted by the ASC without
starting the STOP timer when the per line message storage
area has been filled to either near-full or almost-full,

(d) Retransmit Message - RT.

1. RT is sent by the ASC or subscriber
terminal as an answer to an EOMS or REP to inform the trans-
mitter that the message received is in error and must be
corrected by retransmission. Upon receipt of RT the trans-
mitter will cancel the message by transmitting a CAN sequence.

2. When an RT condition occurs prior to
receiving the EOMS, the receiver initiates a STOP control
sequence each time the STOP timer expires until the REP
control sequence is received. When REP is received the RT
response is transmitted.
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(2) Transmit Control Characters. Transmit control
characters are a subset of control characters which are sent
by a transmitting station to direct the receiving station
to take some action. They are transmitted in identical
contiguous pairs preceded by a control leader. The transmit
control sequences are START, REP, CAN, and ENQ.

(a) Start - START. START is sent by the ASC
or subscriber terminal under the féllowing conditions:

1. Prior to the first message character
if the receiver is in the marking condition due to a pause in
transmission between messages and a receive control sequence
does not have to be sent.

2. As a dummy control sequence while a
message is being transmitted if a fortuitously generated
control leader has been generated due to the lack of a
message character to transmit or a pause in transmission
resulting from the receipt of the STOP sequence. The START
sequence is sent immediately prior to the transmission of
the next message character. START is not transmitted for
the above conditions if one of the receive control sequences
is to be sent.

(b) Reply - REP. REP {s sent by the trans-
mitting station to direct the receiver to send its last
response (ACK 1, ACK 2, STOP, or RT) or its current updated
response. If a response is not received within a preset
time interval determined by the REP timer setting (paragraph
7d), the REP seouence is repeated.

(c) Cancel - CAN. The CAN sequence may be
initiated either manually or automatically, and it must be
acknowledged with ACK 2.

1. The CAN sequence may be transmitted as
follows:

’ a. Generated automat1ca11y to cancel
a message for which an RT or the wrong ACK was received.

b. Sent by the transmitter, prior to
the transmission of EOMS, to direct the receiver to cancel
the message.
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C. Sent between messages to achieve
ACK synchronization between the transmitter and receiver.

, 2. -Once sent the CAN sequence is repeated
each time‘the REP Tifew expireg if ngf answer is received,
or if STOP 1s received. ‘ ﬁ

3. The CAN sequence cannot be sent if
an outstanding response to an EOM is expected from the
receiver. Under this condition, CAN cannot be sent until
an acceptable reply, other than STOP, has been received.

(d) Enguir& - ENQ. ENQ is sent by the ASC
to request that an AU connected subscriber terminal
identify itself. The answer to ENQ is the assigned ACP

117 AUTODIN routing indicator of the station. This transmit
control sequerce is not used in CONUS AUTODIN.

(3) Control Character Assignment. The characters
assigned for Mode V control sequences are specified for
Mode V ITA #2 and Mode V ASCII as follows: s

Control Mode V ITA #2 Mode V ASCII
Sequence Characters . Characters
ACK 1 z ACK 1

ACK 2 L ACK 2

sTOP A STOP

RT S RM

START I START

REP R REP

CAN D CAN

ENQ W ENQ

d. Reply Timer. Each transmitting station is equipped
with a tTmer referred to as the REP timer which is started
each time a REP, CAN, or ENQ transmit control sequence or
an EOMS is transmitted. If an ACK 1, ACK 2, or RT reply is A
not received before the timer expires, the control sequence is
repeated or a REP is transmitted. For the case of ENQ see
paragraph 9b. The typical setting of the REP timer shall
fall within the range of 2 to 4 seconds.

e. Repeat Counter. Each transmitting station is equipped
with a counter which 1s incremented by one each time a
transmitted REP, ENQ, or CAN sequence is not answered within
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the REP timer interval, and reset upon receiving a valid
receive control sequence. When the counter has accumulated
a count of three, an alarm is activated. This alarm is
reset manually., At the subscriber terminal the transmit
routine is halted after three unsuccessful attempts and
reinitiated only after the alarm (designated Three Repeat
in the flow charts) is manually released. At the ASC, an
equivalent alarm is attivated after three unsuccessful
attempts; however, the transmit routine continues to repeat
the REP or CAN control sequence. See paragraph 9b. for
special procedures at the ASC regarding no reply or a wrong
reply to ENQ.

f. STOP Timer. This timer is associated only with the
receive channel,

(1) At the subscriber terminal, the STOP timer
operates as follows:

(a) The timer is started each time a STOP
control sequence is generated as command to halt transmission.

(b) If no answer is received and the timer
expires, the STOP sequence is reinitiated and the STOP timer
is restarted.

(c If a REP or CAN control sequence is received,
the STOP timer is reset but not restarted.

(d) The typical interval to be used for the
STOP timer will be within a range of 2 to 8 seconds.

(2) At the ASC the interval of this timer is identi-
cal to the setting of the REP timer and it is started only
if STOP is generated due to an RT condition.

€. Mode V Operation. The Mode V transmit and receive pro-
cedures are describec below in two parts. The ASC transmit
and receive operation is described first, followed with the
subscriber terminal description. Function: common to both

are included in the switching center portion of the description.

The text refers to the applicabl2 sections of the Mode V flow
charts (figures 11-1 through 11-16) for further amplification
of the procedures. The procedures outlined in these charts
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are to be followed except for qualifications contained

in the text. The flow charts indicate functions which must
be performed; they are not intended to prescribe the method
of implementation. Procedures unique to the ASC or the
subscriber terminal are identified in the flow charts by an
A or T respectively in the action boxes, or by a branch
to a terminal or switching center routine.

a. ASC Transmit Operation - Non-AUTOVON Channel.

(1) Initial Startup Procedure.

(a) The ASC startup procedure for a non-
AUTOVON channel sets the transmit side of the Mode V channel
into the same state as that assumed after having sent a
message and having received the proper acknowledgment
(intermessage state) and conditions the chaunel to transmit
the CAN control sequence. This is indicated in figure 11-1
by the setting of gAN flag via Startup/Power On and the

exit to on the chart. A1l transmit flags other than
CAN are reset such that when the transmitter enters the
procedure at , it will cause the Transmit Control Char-

acter (TCC) to Send to_be set the first time through the
loop, and an exit to (? (figure 11-9) on the second time
through (assuming that Receive Control Character (RCC)

to Send has not been set by the receive side of the channel).
In following the procedure on figure 11-9 the CAN sequence is
generated and the transmitter set to time for a response
from the receiver. Whjle the REP timer is running the
procedure loops from on figure 11-1 through the Reply to
CAN routine on figure 11-6 until a valid response is recnived
(STOP or ACK 2) or the REP timer expires. Note that while
the transmitter is in this loop, it can be interrupted to
send a receive control sequence if the RCC to Send condition
is present.

(b) If the response to CAN is ACK 2, the proce-
dure is completed, and the transmitter and receiver are
respectively set to expect and reply with ACK 2 until the
end of the next transmitted message resets the ACK alternators
to ACK 1. The transmitter is now readv to send a message
or enter another routine specified in figure 11-1.
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(c) If the response to CAN is STOP, the pro-
cedure continues until the REP timer has expired at which
time CAN is transmitted again. The transmission of CAN
and receptton of STOP will continue until an ACK 2 or no
response is received.

{(d) If no response is received to CAN whiile
the REP timer is running, the 3 RPT counter is {incremented
by one and the CAN sequence repeated. No reply to CAN after
the third transmission is a three repeat {3 RPT) condition
and sets an alarm to notify the ASC operator of a possible
trouble condition in the facility, cryptographic equipment,
terminal equipment, or the ASC. While the alarm is activated,
the transmission of the CAN sequence continues until it 1is
answered or is manually halted.

(2) Intermessage Transmit Procedures. While the
transmitter is in the intermessage state, 1t is ready to
transmit return control characters whenever called upon to
do so by the receive side. When this is required, the RCC
to Send condition is present (figure 11-1), and the trans-
mitter enters the RCC transmit routine (figure 11-5). If
the channel has been in a marking condition in excess of
the Send Generate interval, then the Send Generate Flag will _
be set and the avpropriate receive control sequence is sent
immediately. IF the proper length control leader has not
been sent, the control sequence i5 delayed until the Send
Generate Flag is set. Also, if it should be required to
send a CAN transmit control sequence due to the CAN Flag
being set, the transmit routine will enter the cancel routine
(figures 11-1, 11-9, 11-6) as described before. Since the
CAN sequence, in this case, was sent while a message is not
being transmitted, it serves the function of only resetting
the receive and transmit ACK alternators to ACK 2. -

(3) Transmitting a Message.

(a) When the ASC determines that a message
is to be transmitted (figure 11-1) it follows the transmit
routine described on figures 11-1 and 11-2. The Send Generate
Flag will normally be set at this time due to a pause in
transmission between.messages, and consequeatly, the START
control sequence will be sent ahead of the first message
character as shown in figure 11-2,
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(b) Transmission proceeds from this point
uninterrupted until the End of Message is sensed unless
an RCC to Send is set by the receiver, a STOP is received,
a CAN sequence is to be generated, or no message characters
are available.

(c) If the transmitter runs out of message
characters to send, a control leader is generated auto-
matically, and the receiver at the distant end is shut off
or blinded to subsequent characters until a control sequence
is received. When message characters become available to
the transmitter, a START control sequence is generated
(figure 11-2) and transmission of message characters is
resumed. Note that if an RCC is to be sent at the same time
that message characters become available, the transmission
of the RCC sequence takes precedence over the START .and
removes the necessity of having to send the START sequence.

(d) If a STOP sequence is received as
indicated by the STOP received flag being set in figure 11-1,
the transmit routine halts traasmission and enters the REP
routine, pericdically sending REP until an ACK 1, ACK 2,
or RT is received or until a 3 RPT condition occurs. During
the time the first message following a startup procedure
is being transmitted, the correct ACK to this REP is ACK 2.
If the expected ACK is received in response to REP, the
transmitter may resume sending cs per figures 11-1 and 11-2.
However, if the incorrect ACK or RT is received, the CAN
flag is set (figure 11-7) and the CAN routine is entered.
If a 3 RPT condition occurs, the ASC operator is notified
via an alarm and the REP transmit routine is continued.

(e) If the CAN sequence is generated prior to
complete transmission of the message, the TCC routine is
entered to generate the CAN control sequence (figure 11-9),
Then the reply to CAN routine (figure 11-6) is entered to
await a response to the CAN; while the response is being
timed, the transmitter is halted. When the response (ACK 2)
is received for the CAN sequence, the ASC returns the can-
celled message to the queue for retransmission and sends a
standard CANTRAN sequence to the terminal.
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(f) 1f an RCC sequence {is to be sent as a
response from the receiver, transmission is halted for the
length of time required to generate a control leader follow-
ed by the two-character RCC sequence as per figure 11-5.

(g) After the End of Message sequence is sent
(EOM framing character detected in CONUS AUTODIN) the trans-
mitter is halted, the transmit ACK alternator is complemented
(set to ACK 1 for example for the first message after start
up), and the reply timer is started per figure 11-2. 1If
STOP is received as the response or if the timer expfres
(figure 11-8), the transmitter enters the REP routine as
previously described (figures 11-1 and 11-7). Should the
correct ACK response be received (ACK 1 in case cited), the
transmitter considers the message completed and returns to
the intermessage state. However, if the wrong ACK or RT
is received, the CAN routine is followed ‘as previously
described. At the ASC the RT received flag is set whenever
the wrong ACK or RT is received to inform the ASC program
that the message is to be retransmitted. 7vhe program in
turn sets the CAN flag to cause the message to be cancelled.
Note, since CAN is transmitted ?rior to receiving the correct
ACK to the EOM, the message will be returnea to the queue
for retransmission and a CANTRANS sequence will be generated.

b. Subscriber Terminal Transmit Operation - Non-AUTOVON
Channel.

(1) Initdal Startup Procedure. The startup procedures
described for the ASC apply to the terminal except for the
action following a 3 RPT alarm. The terminal halts trans-
mission of the CAN sequence following a 3 RPT alarm until the
condition is released by operation of the Start Send Controi
(figure 11-3). When this control is operated, the CAN
proc$duse is repeated three more times unless the ACK 2 is
received.

(2) Intermessage Transmit Procedures. The terminal,
while in the Tntcrmessage state, performs i1n the same manner
as described for the ASC except for the variation previously
mentioned for the 3 RPT alarm. In addition, it performs
specific tests on the tape reader as shown in figure 11-3.
The tests shown here are representative of the type of tests
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that may be required to control a tape reader and do not
necessarily constitute the complete set of tests required.
If the RPT message and 3 RPT alarms are not set, the Start
Send switch is operatad, the Tight Tape, Tape Out, and
Reader Stop switches are not overated, and the tape reader
is sensing an intermessage character, the reader is stepped
a character at a time until the first message character

is read or one of the other conditions occur. When the
reader has sensed the first message character (other than
letter, blank, line feed, carriage return, space, or N) the
transmitter is set in a condition to send the message.

. (3) Transmitting a Message. Transmission of a
message from a non-AUTOVON subscriber terminal proceeds as
shown in figures 11-1, 11-2, 11-3, and 11-4 in a manner
similar to that described for the ASC except for the follow-
ing situations:

(a) Subscriber terminals equipped with an
Automatic Numbering Machine initiate transmission from it
prior to sending message characters from the tape reader.
This procedure is shown in figure 11-4. The Automatic
Numbering Machine generates the SOM, a unique three-
character channel designator, the three-digit channel sequence
number and the machine functions carriage return and line
feed. The only variable field in the sequence transmitted
to a channel is the channel sequence number which is normally
increased by one for each message transmitted. However,
the message following a cancelled message will contain the
sequence number (not updated by one) of the cancelled
message per figure 11-4., When the last character of the
SOM line has been transmitted (line feed) the rest of the
message is transmitted from the tape reader.

(b) If the terminal is not equipped with an
Automatic Numbering Machine, the SOM line as well as the
rest of the message is transmitted from the tape. In this
case, the message numbers must be transmitted in sequence.
The message following the cancelled message should contain
the same sequence number as that assigned to the cancelled
message in order for it to be accepted. This procedure
allows a message which was rejected du2 to iransient errors
to be repeated without changing the sequence number. 1If a
message has to be transmitted out of sequence to the ASC,
it will be rejected due to a sequence number error the first
time it is transmitted and accepted the sccond time provided
that the number as received at the ASC on the second trans-
mission is equal to the nunber received for the first trans-
mission.
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(c) When transmitting the message from the tape,
the terminal operation is subject to the same condi tions
as the ASC as shown on figures 1'-1 and 11-2. Conditions
unique to the terminal are shown on figure 11-3,

(d) If the Tight Tape, Tape Out, or Reader
Stop switches are set, transmission halts. An alarm fis
operated if a tane out condition has occurred to call for
operator attention, If the tape out condition is due to
torn tape and the transmit monitor indicates that the
transmission has been garbled, the message can be cancelled
by manually initiating a CAN sequence. When the CAN sequence
is acknowledged with ACK 2, the RPT message flag is set.

(e) If the RPT message flag is set due either
to manually cancelling the message or automatically cancelling
the message because of receiving an RT or wrong ACK response,
tape must be repcsitioned in the reader and the Start Send
switch operated before another message transmission can be
initiated. The terminal need not generate the CANTRANS
when operating with the ASC as the CAN sequence itself will
notify the ASC to cancel the message.

(f) If a 3 RPT condition occurs while a message
is being sent, transmission is halted until the Start Send
switch is operated and the control sequence causing the 3
RPT condition; e.gy., REP, has been sent and properly
acknowledged. If the 3 RPT is due to no response to a CAN,
transmission cannot be restarted until the CAN is acknowledged
and the repeat message procedures previously dezcribed have
been completed.

¢. ASC Receive Operation - Non-AUTOVON Channel.

(1) Initial Startup Procedure. The ASC startup
procedure sets the receive side of the channel in the inter-
message state, stores an RT response which will be used to
request a retransmission of the first message received, and
biinds the receive device to subsequent characters until a
two-character control sequence is received. This is indicated
in figure 11-10 by entering the receive routine from Startup
Power On, setting the RT flag and going to @
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(2) Intermessage Receive Procedures.

(a) When two conti uous ch acters are received
as indicated by the flow from ‘ in figure 11-10
the control sequence is decoded yper figu 11-14.

(b) If an RCC sequence STOP, ACK 1, ACK 2,
or RT is received, the transmit side of the channel is
informed via the setting of the appropriate flag.

(c) If CAN is received, the RT flag set by the
start up routine is reset, the receive ACK alternator is reset
to respond with ACK 2 and the RCC to Send Condition is set
requesting the transmit side to generate an RCC sequence.

Since the Stop and RT flags are not set, the ACK 2 control
sequence will be sent as the reply (figure 11-5).

(d) If REP is received, the RCC to Send
condition is set and an RT control sequence is sent per figure
11-5. If the condition is a valid REP condition, the trans-
mission of the RT sequence results in the reception of the CAN
sequence and the initiation of procedures described in the
paragraph above.

(e) The ASC receive routine monitors for the
completion of the SOM sequence (2CZC) as indicated on figure
11-10. The ASC receiver remains in a blinded state such that
no characters are stored. When the SOM sequence is detected,
the receiver is enabled to store subsequent message characters.
For channels using the ITA #2 code, these characters are
processed as lower case characters until a figure character
is received.

(3) Intramessage Receive Procedures.

(a) When the SOM sequence has been detected
at the ASC, the receiver jis placed in the intramessage state
entering the routine at §i:l of figure 11-11. The receiver
will process adl receive aracters as message characters,
viuiidating them for proper frame (marking stonr interval) and
for odd parity if an ASCII operated channel, and deliver them
to the storage medium ualess a pause in transmission is
detected equal to the Receive Detect interval or an overflow
situation in the per line storage occurs. When a pause is
detected, the next two characters received are not delivered
to the receiver.
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(b) If the per line storage is approaching a
near-full condition, the receiver will want to stop the
transmitter. This will result in the setting cf the Stop
flag and RCC to Send as shown in figure 11-11 while the
receiver continues to store incoming characters. The
setting of the Stop flag and RCC to Send results in the
transmission of the STOP channel sequence to the remote
terminal. Shortly thereafter, the remote transmitter should
stop and send the REP control sequence which resets the STOP
timer and calls for the generatior of a response from the
receiver as shown in figure 11-15.

(c) When the STOP condition has been removed,
the receiver will remove the STOP response by resetting
the Stop flag (figure 11-11) and reply to the next REP
sequence with the current ACK response (ACK 2 within the
first message following a startup procedure).

(d) The ASC will transmit STOP once more when
the per line storage has been filled to a second threshold
level of almost full.

(e) If the RT flag is set due to an overflow
situation or some other condition, such as an invalid
header or sequence number, the receiver will set both the
RT and Stop flags and RCC to Send and start the STOP timer
as shown in figure 11-11. This will cause STOP to be sent
to the remote terminal and REP to be received shortly there-
after. When REP is received, RT is sent in rep’y. Should
the transmittinc terminal not stop in response to the
STOP control sequence, the sequence is generated again due
%? %?e STOP timer running out as shown at the top of figuye

(f) If a pause interval equal *to Receive
Detect has been recognized, the receiver is blinded and
set to expect a control sequence. When two contiguous
characters without an intervening pause have been detected
as shown in figure 11-12, the sequence is validated as
shown in figure 11-15, If the sequence is a RCC sequence
(STOP, ACK 1, ACK 2, or RT) the appropriate flag is set
for the transmit logic and the blind is removed on the
receiver. The nlind is also removed if REP, START, or
an invalid sequence is received. If REP is received, the
transmitter will send the current applicable response.
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(a) If CAN is received, the receive ACK
alternator is set to ACK 2 as the appropriate ACK response
to CAN, the RCC to Send is set, and the RT flag and STOP
timer reset. The message fragment received at the ASC
is terminated with a designator indicating that it is to
be discarded and the routine exits to the End of Message
receive routire in figure 11-13 which is followed unti?
the CAN sequence is acknowledged by ACK 2.

(h) If a character is determined to be in
error, it is converted to a unique character (OWD in the
CONUS ASC) and the message rejected (RT sent) unless the
channel has been selected by the ASC operator to override
the RT response as shown ir figure 11-11.

(1) When the correct end of message sequence
(1ine feed NNNN) is detected or a CAN sequence is received,
the routine exits to figure 11-13. If the channel is set
to respond with STOP in response to the EOM or {if the
recefver wants to hold the transmitter stopped, the STOP
flag is set and the ACK response withheld until the STOP
condition is removed. STOP is sent in response to REP
until the STOP condition is removed.

{j) While in the end of message routine,
the ASC is set to Ygnore all characters except those which
are part of a valid control sequence. Control cequences
received at this time are processed by the receiver in the
same manner as those received while in the intermessage state
except that the operation returns to the EOM receive routine
in figure 11-13,

.d. Subscriber Terminal Receive Operation - Non-AUTOVON
Channel,

(1) Initial Startup Procedures. The inftfial start-
up procedures for the receive side of the terminal are
identical to those described for the ASC.

(2) Intermessage Receive Procedures.

(a) While the terminal is in the intermessage
state, it operates in a manner similar to the ASC except for
the method of detecting a start of message, controlling the
receiver, and detecting RT situations.
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(b) The first two contiguous characters
following a startup procedure or a pause are examined
for a valid control sequence. See figure 11-14., If the
received sequence 1s STOP, ACK 1, ACK 2, RT, or START the
same actfon is followed as described for the ASC except
that the blind on the receiver is removed to allow sub-
sequent incoming characters to be recorded on the receiver.
This procedure is followed to permit feed out characters
following an EOM to be recorded in tape. If the control
sequence {s CAN or REP, the procedure delineated for the
ASC is followed and the receiver remains blinded to sub-
sequent characters.

(c) If characters are received fo]lowin?
a control sequence received in error, they are not delivered
to the receiver and the RT flag is set to cause the next
message to receive the RT response.

(3) Receiving a Message. The procedures for receiving
a message at a terminal correspond to those described for
the ASC with the following exceptions:

(a) Upon detection of an invalid character
(character frame error, or invalid ASC II character parity)
the invalid character is delivered to the receive device
without code conversion (see figure 11-11),

(b) Control sequences received in error or
REP received within the message while the RT response is
not inhibited do not remove the blind on the receiving device.
This same condition will also cause an RT response to be
sent for the message if a character is detected after the
con%rg] sequence and before a pause is received (see figure
11-15).

(c) Characters received following an EOM and prior
to message acknowledgment, will be delivered to the receive
device if the previously received control seouence was valid
and was not a CAN or REP.

(d) Message acknowledgment is withheld until
a REP is received from the ASC.
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e. Example of Mode V Operation. A dynamic example of
message transmission utilizing the Mode V channel coordi-
nation procedures is shown in figure 11-17 for a message
being transmitted in one direction. Ffigure 11-18 fllustrates
duplex message transmission utilizing the Mode V channel

coordination procedures.

9. Operation with AUTOVON Connected Subscriber Terminals.

a. General. Mode V operation for AUTOVON connected
subscriber terminals differs from the previously described
operation with directly connected ASC subscriber terminals
in that:

(1) A circuit between the ASC and the AUTOVON
subscriber terminal must be established through the AUTOVON
switching centaer prior to message transmission.

(2) The AUTOVON subscriber terminal must be
positively identified as the terminal for which the message
is intended.

(3) ACK synchronization between the ASC and the
subscriber terminal must be established.

(4) Message transmission over the duplex circuit
established through AUTOVON will be restricted to one
direction with the other side of the circuit being used for
return control character sequences.

(5) Release of the connection through AUTOVON
preemption while a message is being transmitted must be
recognized as a repeat message condition.

b. ASC Actions.

(1) Upon establishing a circuit to an AUTOVON
connected subscriber terminal, the ASC will establish ACK
synchronization with the subscriber terminal. The ASC
establishes ACK synchronization automatically by transmitting
the CAN control character sequence to the subscriber terminal.
The subscriber terminal recognizes CAN and answers with the
ACK 2 control character sequence. Receipt of the expected
answer (ACK 2) at the ASC establishes ACK synchronization
between the ASC and the subscriber terminal. The subscriber
terminal is now set to respond with ACK 1 to the first EOM
received from the ASC and the ASC is set to expect ACK 1
for the first EOM to be transnitted.
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(2) When ACK synchronization has been established,
the ASC then must establish positive identification of the
AUTOVON connected subscriber terminal prior to transmission
of message traffic. This procedure prevents transmission
of messages to terminals other than the one for which the
message is destined. Positive identification of the AUTOVON
connected subscriber terminal is established as follows:

(a) The ASC transmits the ENQ control char-
acter sequence to the subscriber terminal and then times
for a response. If no response is received within 4
seconds, the circuit 1s disconnected.

(b) The ASC will make three successive call
attempts to elicit a response to ENQ. If the ASC is
unsuccessful after the third attempt, the message will be
returned to the queue and a printout will be delivered to
the station supervisory posftion.

(¢) The ASC will maintain First-In-First-Out
(FIFO) service by placing the undelivered message at the
head of the queue but first trying to send the next message
in queue for a different destination. If manual intervention
or corrective action is not taken immedfately, the ASC will
continua to make periodic attempts to deliver the message
until the ASC alarm and printout occurs which indicates that
aimes?:gﬁ has been retained within the ASC beyond specified
time mits.

(d) If the subscriber terminal recognizes ENQ,
it will respond with its assigned AUTODIN routing indicator
formatted as follows, VZCZC (RI) CRCRLF.

(e) The ASC then compares the received routing
indicator with the RI marked in the ASC as accessed via
this particular AUTOVON connection. If the two routing
indicators agree, positive identification of the terminal
is considered estaolished and the ASC then sends the message.
If positive identification is not established, the ASC
causes the circuit to be disconnected and after a second
tiTe?ut geriod, a2 new attempt to deliver the message 1is
initiated.

(f) The ASC will make a total of three successive
attempts to deliver the message. If the ASC is unsuccessful
in delivering the message after the third attempt, that
message will be returned to the queue.

- -
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{g) The ASC will maintain FIFO Service by
placing the undelivered message at the head of the queue,
but first trying to send the next message in queue for a
different destination. The ASC will make periodic attempts
to deliver the message until the ASC alarm and printout
occurs which indicates that a message has been retained
within the ASC beyond the ASC specified time limits.

(3) Upon receipt of the correct ACK control
character sequence for the EOM of the message transmitted,
the ASC will cause the circuit established through AUTOVON
to be disconnected.

c. Subscriber Terminal Actions. When the AUTOVON
connected subscriber terminal establishes a circuit through
AUTOVON to an AUTODIN ASC, the subscriber terminal must
establish ACK synchronization with the ASC before attempting
to transmit message traffic. This is accomplished manually
at the subscriber terminal by the operator depressing the
CAN button. The ASC recognizes CAN and answers with ACK 2,
Receipt of the expected answer (ACK 2) by the subscriber
terminal establishes ACK synchronization with the ASC as
outlined in paragraph 9b, and message transmission may
now be initiated. Upon completion of the transmission which
may consist of one or more messages, recefpt of the correct
ACK for the last EOM transmitted, and no transmission of
message characters for 15 seconds, plus or minus 10 percent,
after receipt of the last ACK, the circuit will be disconnected
automatically. The disconnect feature will cause a
control lead potential of six volts to change to zero and
cauz: :n AUTODIN/AUTOVON interface unit to go to the on-hook
condition,
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FIGURE 11-12. RECEIVE MOUTINE - INTRAMESSAGE - CONTINUED
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CHAPTER 12. TRANSMISSION CRITERIA

1. Introduction. Certain transmission factors should be
consTdered during the vartous stages of planning, implementation
and operation of digital systems to insure the compatibility
of interconnected transmission facilities. These factors
include the various methods of accessing digital subscribers
and deriving digital channels; interface characteristics;
application of DCS Technical Schedules; and procedures for
requesting talecommunications service. Since no single DCS
publication addresses all of these factors, a compendium
covering AUTODIN transmission systems and interfaces has been
assembled and provided herewith. These criteria are equally
applicable to both AUTODIN and peripheral data systems which
could use AUTODIN Oriented transmission facilities.

2. Techniques for Deriving Multiple Digital Channels from a
Voice Channel. Multiplexing is a metﬁoa of deriving several
digital channels from one voice channel. Frequency Division
Multiplexing (FDM) and Time Division Multiplexing (TDM) are

the most common techniques in use today.

a. The FDM Technique. The Frequency Division Multiplexer
consists of a subcarrier generator for each digital channel,
this subcarrier being amplitude, frequency or phase modulated
by the digital stream. Insignificant sidebands of each sub-
channel are filtered and the outputs of all channels bussed
together. This common bus is connected to the input to the
telephone channel. The output of the telephone channel is
connected to filters which select the frequency components
intended for each digital subchannel and reject all other
components. The output of each filter is connected to an
automatic signal leveling circuit and the output of this
circuit connects to an amplitude, frequency, or phase detector.
This detector converts the analog signal back into the
original digital form.

(1) Although Voice fFrequency Carrier Telegraph (VFCT)
systems using the FDM technigue with Frequency ShiftKeyed (FSK)
subcarriers are commonly used throughout the DCS as 16-channel
sistems. collocation of all channels is not required. Althou?h
the usual case is to procure a 16-channe] equipment and install
it at a given location, individual channels may be located
miles apart and interconnected by telephone type channels
which are bridged together at suitable points to construct a
network capable of providing digital service on an analog basis
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to widely dispersed transmission points. This bridging
technique has been incorporated into the transmission design
of the AUTODIN, A retwork capable of supplying digital
service to all of 1ts digital subscribers was developed.

These subscribers operate at speeds of 75 through 2400 BPS.

It was determined that 1200 and 2400 BPS subscribers required
a full voice channel for interconnection. Subscribers,
operating at 75, 150, 300, and 600 BPS presented a challenge.
These subscribers in most cases were noncollocated and the
distances between them were great. Existing transmission net-
works were not designed to operate at these rates. A trans-
mission concept based upon FDM-FSK techniques was developed
with service provided on a bridging basis to conserve voice
channels, Special 75, 150, 300, 600, and 1200 BPS modems were
procured for this program. The 75 BPS modem was designated
single channel modem ?SCM). The other modems were designated
“Low Speed Modems" (LSM). Telephone type bridges and amplifiers
were procured to serve at network junction points because
these equipments were readily available and had already been
selected for use in the AUTOVON program.

(2) The bridging method is used universally in the
DCS to provide data service to noncollocated subscribers at
rates through 600 BFS. Figure 12-1 shows a typical network.
Standard modem frequencies shown in figures 12-2 and 12-3
must be allocated to insure a compatible system. The circuit
engineer must specify circuit transmission levels. Such
engineering is rather complex and transmission levels at all
interface points require precise adjustment to the level
specified. Paragraph 10 prescribes the method for deriving
modem and bridge transmission levels. Although this {s a
functior of the circuit engineer, it is included in this
document as background data to fllustrate the complexity of
determining proper interface levels.

b. The TDM Technique. Digital channels may also be
derived from higher-speed digital channels by compressing the
time required to transmit the intelligence and restoring this
time on the receiving end to its original state. The com-
pressed channel 1s combined with other compressed channels
to form a composite bft stream which permits the transmission
of information from several digital channels over a single
higher speed digital channel. This process is Time Division
Multiplexing.
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(1) This technique has been used for many years in
digital computers and digital communications end terminals,
Teletypewriters employ this technique. Since DCS trans-
mission facilities are primarily analog telephone type
facilities, digital to analog conversion is required between
the output of a Time Divisicn Multiplexer and the input to
a telephone channel. The reverse process is required between
the output of the telephone channel and the input to the
Time Division Multiplexer. Since modulation rate conversion
is accomplished within this multiplexer, precise timing is
required throughout the Multiplexer and Demultiplexer for all
functions to operate synchronously.

(2) The development of extensive data networks using
TDM technique is complicated by the requirement for exact
system timing. Precise clocks do not exist on a worldwide
basis. However, the technique is very useful where multiple
digital subscribers are collocated. The development of such
systems under these conditions makes good sense since more
efficient use is made of the transmission facility than in
the FDM case. Although the trend is to develop TDM trans-
mission systems on a worldwide basis, this subject is not a
topic of discussion for this document.

3. Techniques for Deriving Single Digital Channels from
MultipTe Lower Speed Digital Channels. In the TDM technique
aescrgﬁea above, 1t 1s apparent that such multiplexers accept
several low speed data inputs and provide one higher speed
output. These equipments are designated parallel to serial
converters. The demultiplexer accepts one higher speed input
and provides several lower speed outputs. If the reverse
logic is applied and the input to the demultiplexer is
connected to the output of a data terminal, then the output of
the demultiplexer may be connected to several lower speed
digital transmission circuits. The outputs of these lower
speed circuits are then connected to the inputs of the multi-
plexer and the output of the multiplexer connected to the
data terminal. This configuration allows tue transmission of
higher speed data over several lower speed digital circuits.

a. This technique is often used when interfacing high
frequency radio systems. The high frequency radio media will
not support serial data transmission at speeds above 75 8PS;
however, it will support several 75 BPS channels. Therefore,
the TDM technique described above 1s used to derive multiple
digital channels which are converted to FDM analog signals
and transmitted over the HF radio system.
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b. These techniques are employed in the design of the
HF radio modem in use in the AUTODIN program which accepts
and delivers digital stignals at 1200 or 2400 BPS. Also,
Serial-Parallel and Parallel-Serial digital converters are
used in conjunction with VFCT equipments to derive 150 and
300 BPS data service over the Hﬁ system.

4., Methods of Access. The methods by which digital sub-
scribers at the various standard modulation rates access

DCS transmission facilities are specified in the subqaragraphs
below. Rates above 2400 BP5 are recognized herein although
they are not in actual use within the DCS at present. All
modems discussed will be located in the same building with

the digital terminals (subscriber terminal or ASC) in order
to limit the lengths of cable bet./een the devices over
which the low level data and clock signals pass. A1l modems
are intended for use over wire, microwave, tropospheric
scatter, and communication satellite systems with the exception
of the HF modem which has been specifically designed for use
over high frequency radio systems. The latter modem, in the
dual 1200 configuration, is also used over satellite systems
in the Overseas AUTODIN. The low speed multiplexed configur-
ation and the 1200 through 2400 BPS modems require full voice
channels in accordince with the appropriate DCS Technical

Schedules. With the exception of the multiplexed configuration,

access between digital terminals may be via the AUTOVON on a

circuit switched bssis. This includes connections between:

AUTOVON subscribers with compatible digital terminals; ASC's

and AUTOVON subscribers with compatible digital terminals and

:W?]ASC'S. The methods of access for the varfous bit rates
ollow:

a. 45 Through 75 BPS Access Methods.

(1) Voice frequency carrier telegraph systems which
are interconnected at analog and digital interfaces in such
a manner that singlae telegraph loog circuits are provided at
the digital terminai interfaces. his is a standard DCS
service, .

(2) DC telegraph loop circuits between digital
terminals via government-owned cable plant.

(3) Leased commercial DC telegraph loop circuits
between digital terminals.
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(4) Single Channel Modems (SCM's) providing a single
DC telegraph loop circuit between digital terminals. These
modems are normally freguency division multiplexed with other
SCM's and with Low Speed Modems to more fully utfilize the
voice channel,

(5) Hybrid systems composed of leased facilities,
VFCT systems and SCM's as described above.

b. 150-Through 600-BPS Access Methods.

(1) Low Speed Modems (LSM's) providing 150, 300, or
600 BPS service between digital terminals. The modems are
normally frequency division multiplexed with other LSM's and
SCM's to more fully utilize the voice channel. This is the
s:andggd method of deriving circuits of these bit rates in
the DCS.

(2) Serial-Parallel and Parallel-Serial Converters
provide 150 or 300 BPS service between digital terminals by
converting the serial data stream from the terminal to two
or four parallel 75 BPS VFCT channels, respectively, for
transmission between terminal locations and then reconverting
to the serfal stream for delivery at the distant terminal.
The normal application of this system is for transmission via
VFCT systems on high frequency radio facilitfes.

c. 1200 and 2400 BPS Access Methods.

(1) Low Speed Modems providing 1200 BPS service
between digical terminals. This is a standard DCS service.

(2) Medium Speed Modems providing 2400 BPS service
between digital terminals. This is a standard DCS service.

(3) HF Modems arranged to provide one 2400 BPS channel
or two 1200 BPS channels between digital terminals. The
modems also have a capability to provide one 1200 BPS channel
utilizing in-band freguency diversity technique which may
be used under degraded media conditions. The normal config-
urations are one 2400 BPS channel via high frequency radio
facilities and, because of transmission path delay contraints,
two 1200 BPS channels via communications satellite facilities.
The constraint in the latter case applies in the AUTODIN where
the ARQ errov.correction system 1imits the amount of delay
which can be accepted and stil1]l maintain continuous data
transmission,
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d. 4800 Through 9600 BPS Access Methods.

(1) Modems providing 4800 BPS service between digital
terminals. These nodems may also have the capability of
providing two 2400 BPS channels or four 1200 BPS channels in
lieu of a single 4800 BPS channel. The multiple channel
configurations will have applications in the AUTODIN on long
submarine cable circuits or satellite circuits where trans-
mission delay becomes a constraint. DCS Technical Schedules
have not been develrcped for 4800 BPS circuits; however, tests
performed thus far indicate circuits meeting published 2400
BPS criteria will be adequate for 4800 BPS service. This is
a proposed DCS standard service.

(2) Modems providing 9600 BPS service between dedicated
digital terminals. This service is not applicable to the
AUTODIN which is 1imited to a maximum speed of 4800 BPS.

DCS Technical Schedules have not been developed for this speed.
This 1s an anticipated future DCS standard service.

5. Application of the DCS Technical Schedules. DCAC 310-130-1,
Processing Telecommunications Service Requests, itemizes the
various services offered by the DCS, describes circuit
transmission parameters required for each service item and
specifies procedures to be followed by subscribers when
requesting service. Such procedures must be followed in all
cases. The following factors should be considered by potential
DCS subscribers to insure satisfactory service:

a. The circuit parameters specify end-to-end frequency
response, envelope delay distortion, net loss varjation,
change in audio frequency, phase jitter, noise, impulse noise,
single tone interference, harmonic distortion, impedance,
longitudinal balance, telegraph distortion and composite data
level requirements. A DCS subscriber should view these para-
meters as minimum (or maximum) levels of service dugradation
at which corrective action will be taken by cognizant DCS
personnel. A circuit which fails to meet the specified para-
meters should not be activated until the problem is corrected.

b. The DCS Technical lchedules apply to all DCS-leased
and DCS government-furnishes circuits. A1l major U.S. comm-
ercial carriers have agreed to provide service that will
equal-or exceed the parameters specified by the DCS Technical
Schedules, although commercial service designators are
different from the DCS designators.
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c. Since the circuit engineers lay out circuits to meet
subscriber service requirements, it is important that TSR's
be carefully prepared and include ail pertinent information.
DCAC 310-130-1 does not specify such circuit design details
as signal power level since facility net losses are not
uniform throughout the DCS and this information must be
developed by the circuit engineer. The subscriber should
indicate the transmission. equipment that he intends to connect
to the circuit as well as special transmission equipment or
service (transfer keys, signaliing iights, or control leads)
that may be required.

6. AUTOVON Interface Considerations.

a. The parameters for the interface of AUTODIN with
AUTOVON are defined in DCAC 370-V175-6, AUTOVON System
Interface Criteria, Chapter XI, Interface With Other Systems.
The AUTOVON transmission facilities avajlable for use by
AUTODIN are:

(1) Trunking between ASC's on efither an off-hook
basis or a dual-tone multffrequency (DTMF) dial-up basis.

(2) intermittent message exchange between an ASC
and AUTODIN tributaries homed on AUTOVON.

(3) Alternate voice-data service to the AUTODIN
tributaries homed on AUTOVON.

b. The AUTOVON access line will consist of the AUTOVON
four-wire line circuit, apgropriate signalling and trans-
mission facilities, the telephone 1ine terminating unit, and
the four-wire telephone or equivalent. The four-wire line
circuit provides access from the subscriber to the AUTOVON
switch. The AUTODIN 1ine terminating unit will also perform
the same functions as the AUTOVON l1ine adapter circuit, Sub-
scriber signalling is detailed in the above-referenced
document,

c. The operation of the AUTODIN subscriber terminal
over an AUTOVON circuit is described in chapter 6 of this
Circular. A circuit between the ASC and the AUTOVON sub-
scriber terminal must be established through the AUTOVON
switching center prior to message transmission. After
establishing a circuit to an AUTOVON connected subscriber
terminal, the ASC will establish positive identification
of that terminal to insure that messages are not transmitted
:o t:rm;nals other than the one for which the message is

estined.



TPy

e A

AL

12-8 DCAC 370-D175-1

d. The DCS Technical Schedules describing the services
available in AUTOVON are specified by DCAC 310-130-1, Pro-
cessing of Telecommunications Service Requests.

e. DCAC 310-130-1 should be consulted to determine
circuit characteristics. Other transmission criteria for
AUTOVON access lines from four-wire subscribers and other
switching systems are specified in DCAC 370-V175-6, Chapter IV,
Transmission Criteria. The subscriber access line interface
levels are specified in paragraph 4.3.3 of the above reference.
The circuit design engineer is responsible for insuring that
the AUTODIN data access levels match the requfred AUTOVON
interface levels.

7. Modem Synchronization.

a. Interconnection of the various communications equip-
ments that make up a data system requires precise synchroni-
zation to maintain the end-to-end integrity of the data
information. Each successive data signal processing circuit
must select the correct binary data information at the proper
instant. Such synchronization is effected by a timing pulse
which is derived from a stable oscillator. This pulse is
also called a clocking pulse and the overall device which
produces this pulse is called a clock. Data systems used
in the DCS employ modems which have either internal or
external clocks. External clocks are generally more stable
and accurate than internal clocks, but they are also more
sophisticated and expensive. It makes good sense to use a
single external master station clock at locations where many
data equipments must be timed. On the other hand, it is
often difficult to justify an expensive clock to serve a
single data equipment.

b. The timing for all data receive circuitry should be
provided by a l1ocal clock which automatically corrects its
phase to the phase of the incoming data signal. The stability
of this clock should be such that system synchronism is main-
tained during brief signal interruptions. Clock signals
appearing at equipments should. be nearly square wave and at
a rate equal to twice that of the data signal. That is to
say, each clocking pulse should consist of both a positive
and negative pulse, each of equal duration, with.such dura-
tion being equal to one-half of the data bit. The rise and
fall time of such pulses should not exceed the 1imits estab-
lished by the MIL STD 1888 low level keying.
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c. In view of the factors discussed above, the
synchronous modem, when equipped with an internal clock,
should provide'both corrected and uncorrected timing signals
to its assocfated data equipment. In case the wodem is not
equipped with an internal clock, then it must accept external
timing for operation of its modulator circuits, correct
the phase of this timing to that of the incoming data
signal, and tine its demodulator circuits as well as its
assocfated data receiving equipment. The proper phase
relationship between clock and data signals must be determined
and provided at all interface points for proper operation of
the data system.

d. In addition to the factors discussed above, the clock
accuracy and stability requirement is determined by the
overall concept of system operation. The AUTODIN system
concept of operation is covered in other portions of this
document. For example, should the clock be sufficiently
stable and accurate to maintain system synchronization with-
out phase correction for a period in excess of 24 hours,
then automatic synchronization would not be required and the
system could he manually resynchronized daily. This would
prevent erroneous correction due to transmission system
noise. On the other hand, if the data system is capable of
quickly and automatically resynchronizing after a loss of
sync, then highly accurate and stable clocks would not be
required. AUTODIN uses moderately stable internal clocks
at subscriber locations and a master clock at each ASC.
Other systems might well consider the use of external master
clocks, as th's type of operation is preferred where econ-
omically justifiable.

8. Modem Interface Characteristics. Standard DCS modem
interface characteristics are described in DCAC 330-175-1,
paragraphs 3.2.1.2.2.3 and 3.2.1.2.3.3. The specific modems
and interface characteristics applicable to the overseas
AUTODIN are described below:

a. Analog Interface. The analog signal transmitted
between modems on a circuit must be compatible; 1.e., the
recefve modem (demodulator) must be able to correctly
interpret the signal transmitted from the send modem
(modulator). Types of medems to be used in the DCS for
varfous speeds of digital service have not been standardized;
however, the following specific modems are currently in use
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for implementation of the overseas AUTODIN: Modem, Telegraph,
MD-700(P)/G for 45 to 75 BPS service; Mocem, Low Speed Wire-
Line, MD-674(P)/G for 150 through 1200 BPS service; Modem,
Digital Data, MD-701/UY for 2400 BPS service; and Digital
Data Communication Set, AN/USC-10(V) for 2400 BPS service
over HF radio faciiities and dual 1200 BPS service over
satellite facilities. The first three types of modem are

not suitable for use over HF radio facilities.

b. Digital Data Interface. Compatibility of serial
digital interface characteristics of the modems and their
associated digital terminals must be assured for successful
system operation. The objective is that modems used in
the DCS provide the MIL STD-188B low level interface.
Specific electrical interface parameters of modems used in
the overseas AUTODIN are listed in subparagraph e below.
These parameters, although varying somewhat from the MiL STD
in some details, are compatible with the standard.

¢. Timing Interface. The modem timirng input and output
interface requirements are discussed, in general, elsewhere
in this chapter. The electrical parameters of the timing
interfaces used in the overseas AUTODIN are listed in sub-
paragraph e below.

d. Other Modem Interfaces. Digital modems used in the
DCS may provide alarm leads for extension to associated
terminal equipment or to remote indicators, as dictated by
system operational requirements. For example, modems used
in the overseas AUTODIN provide transmit and recefve loss
of carrier, transmit and receive loss of transitions and
sync inhibit leads for extension to external terminations.
The latter lead is utilized for control of the automatic
synchronization feature utilized in the AUTODIN.

e. AUTODIN Modem Electrical Interface Parameters. The
following characterTstics apply only to the MD-700(P)/G,
MD-674(P)/G and MD-701/UY modems. The AN/USC-10(V) modem
electrical characteristics conform to requirements of
MIL-STD-1888B.

Transmitter input resistance 6800 ohms + 10%
Transmitter inputl capacitance 1500 picofarads, maximum
Transmitter input sensitivity + 0.5 voits



DCAC 370-D175-1 12-11

Transmitter output impedance 600 ohms + 10% over the
frequency band of interest,
balanced and ungrounded

Transmitter carrier output level +3 DBM to -20 DBM

Receiver input impedance 600 ohms + 10% over the
frequency band of interest,
balanced and ungrounded

Receiver nutput impedance 100 ohms, maximum
Receiver, dynamic range +7 DBM to -25 DBM
Receiver output voltage ' +6 volts

Timing output voltage +6 volts

Timing output impedance | 100 ohms, maximum

Timing fnput sensitivity +0.5 volts

Timing iaput impedance 6800 ohms +10%

Timing input capacitance 1500 picofarads, maximum

9. Digital Interface Levels. The following signal levels
apply to the digital interface between the transmission
facility (data modem, converter or physical circuit) and the
digital terminal. The digital interface electrical character-
istics specified in DCAC 330-175-1, paragraph 3.2.1.2.2.5,
should be consulted for further definitions of these interface
requirements. Since the intent is to convert to the standard
low level interface mode of operation, and new devices pro-
cured should provide this capability as the normal {interface
or as a bujlt-in option.

a. Low Level D%gjta] Modem or Converter Interface. The
open circuit transmitting voltage (data or timing signals;
where applicable) will be positive and negative 6+1.0 volts.
Positive voltage indicates a marking or binary one condition
and negative voltage indicates a spacing or binary zero
condition.

b. High Level Interface. Generally, existing VFCT
systems and leased telegraph (75 BPS or lower) circuits
provide a high level digital interface. 1In addition, 75 BPS
(or lower) circuits via physical circuits (cable) presently
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operate at high level. In these cases a DC level converter
is utilized between the high level facility and the low
level digital terminal. The following requirements apply
to the high level interface:

(1) The standard high level voltage for polar
operation will be positive and negative 60 volts +2 percent.
The transmitter output current shall be 0.020 ampere +10 per-
cent. Positive voltage indicates a marking or binary one
condition and negative voltage indicates a spacing or binary
zero condition. This {is the preferred high level mode of
operation. '\

N L SN
(2) The 3tandard high level voltage for neutral
operation will be 130 volts +2 percent. The operating current
shall be either 0.020 ampere +2.5 percent or 0.060 ampere
+2.5 percent. Current indicates a marking or binary one
condition and no current indicates a spacing or binary zero
condition. This mode of operation is not preferred.

10. Single Channet! and Low Speed Data Transmission Levels.

a. Transmission levels within AUTODIN should be chosen
such that the following requirements are met:

(1) Optimum composite data transmission level is
-13 dbm0 at each voice frequency system interface.

(2) Power assignment for each data channel (subscriber)
should be such that the data signal to noise ratio is the
same for all data channels (subchannels) on a given voice
frequency channel.

b. Requirement a.(1) imposes problems which can be
solved by using DCA standardized levels which are verified
by system tests to determine specific transmission levels
under all operational loading conditions which provide
maximum signal to noise performance on all channels.

c. Requirement a.(2) should be met as follows:

(1) Low speed and single channel modem output levels
should be adjusted such that the following requirements are
met:

(a) The composite level of the required com-
bination of low speed or single channel modems at sub-
scriber and ASC must match the optimum transmission level
required by the connecting transmission facility.
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(b) The 150 BPS modem output gower should be
adjusted to twice the single channel (75 BPS) output power
and the 300 BPS modem output power should be adjusted to
four times the single channel output power.

' (2) Input and output amplifiers assocfated with
transmission combining and dividing bridges should be
adjusted such that the following requirements are met.

(a) Congosite data levels muct match the
optimum transmission level required by the connecting trans-
mission facility.

(b) A1l transmission levels into a given
resistive bridge should bs equalized on a single data tone
basis. It is recommended that, from a transmission level
viewpoint, each 150 BPS channel be treated as two single
channel tones and each 300 BPS channel be considered as
four single channel tones.

d. The following method for calculating modem output
levels 1s recommended:

(1) mMOL = CDL - (10 log E) + K

where:
MOL = Modem output level .
CDL = Composite Data Level (all channels)
E = Equivalent number of data tones (considering

each single channel modem as one tone, each
150 BPS modem as two tones, and each 300

. BPS modem as four tones).

K =0 for single channel modem
3 for 150 BPS modem

(2) Examples: -
(a)

3o
(-19 DEM) Composi te
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e. The following method for calculating gains of
amplifiers associated with combining/dividing resistive
bridges is recommended:

(1) Input amplifier gain.

6l = B 4, - (IA jp = 10 log E )
where:
GI = Input amp. gain

B in * Single Tone Level at resistive bridge input in DBM
(Must be the same for all bridge fnputs).

IA = COnposité data level at input to imput amplifier
In = n DBM.

E = Equivalert number of data tones, considering SC tones as
one tone each, 150 BPS tones as two tones each and 300 BPS
tones as four tones each.

(2) Output amplifier gain.
60 = 0A oyt - (B gy + 10 loge E)

where:
GO = Output amp. gain

OA out = composite data level required at output of output
amplifier in DBM.

B out = Single Data Tone Level at resistive bridge output in
DBM.

E = Equivalent number of data tones, considering SC tones as
one tone each, 150 BPS tunes as two tones each and 300 BPS
tones as four tones each. '

(3) Examples:
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(a) -15 DBM/TONE
3-SC | |

1-150 . 3.5 DB
1- oW
-9 DBM coL>—M{> L a4y
- BR
15 DB
1-150,.- 1.3 D8 9 DB
-9 DBM DL>—— LOSS EE:;—- b cor
1-150 _p DB
-9 DBM CDLy___2-75
| |
GI , = B - (IA 1n - 10 log E)
A 4" (29 - 10 1og 9)
e =15 = (=9 -9.5)
« -15 - (-18.5)
= -15 + 18.5 '
= 3.5 DB
GI g =8B - (IA 54 - 10 Yog E)
e 18" (<9 -*%0 109 3)
2 =15 - (-9 -4.7)
= =15 + 13.7
= -103 DB
Gl ~ = B 4. - (IA - 10 log E)
C . aln i 18 109 #)
= <15 - (-9 -6)
= -15 + 15
= 0DB
GO o ™ OA out - (B + 10 log E)
0. .9g. -30 + ?atlog 16)
= -9 - (=30 + 12)
s -9 - (-18)

9 DB
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(b) - 15 DBM/TONE

4-SC .15 DB ,
1-150 M
W
M
-90 DB 8.5 DB
10
H oBn
coL
’ -
osn>1 Lo -11 08 LOSS
*2 4 150 D o S
DBM Set”
oL
61 A =B 40 - (IA  _ 10 1og E)
« 15 - (=9 =10 log 3)
. -15 - (-9 -4.7)
s -1,3 DB
61 o = B 4, - u - 10 log E)
B o 8" (22 -0 109 2)
. .15 - -2 -3)
= -10 DB
Gl . = B -(IA -10109:)
C. -lgn 18 log 1
- -15 - l

-15 DB
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Amplifier D gain should be 15 DB to compensate for .the
first four way four wire bridge loss.

!
{
!

GI g = - {IA - 10 log E)
- o700 - 170 10g 4)
= -15 - (-6)
= -9 DB
61 =B, - (IA,, - 10 log E)
P " "02 -0 109 4)
= - 15 - (2-6)
= 215 - (-4)
= - 11 DB .
GO o = (B + 10 log E)
6 og
. -lo°9t( 30 +°¥§ 109 12)
- -10 - 2 -30 + 11.5)
= -10 - (-18.5)
= -10 + 18.5
- 8.5 DB
9.5 DB
a -9
W DEM
BR £01
6-SC
" 2-150 -15 DBM 9.5 DA
DBM 300A TONE 15 | ﬁi"
coL 08 -
5.5 DB o ;
=8
b & DM
coL
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61 , =B (, = (IA
A ™ (e 18
e 215 - (-9 -11
= -15 - (-20.5)
= 5.5 DB

GO gcp = OA gy¢ - (B ¢ + 10 Tog E)
T s)

f. Network system level alignment.

(1) Individual modem output levels can be adjusted
to values determined above as follows:

(a) Connect output of modems (which have been
paralleled) to the transmission line.

(b) Bridge power level indicator (Volume Indi-
?:tor or decibel meter calibrated in DBM) across transmission
ne.

(c) Activate modems, one at a time and adjust
output level potentiometer fcr proper output level.

(d) Activate all modems and the correct
composite transmission level should appear on the line.
Note: It may be convenient to operate the composite level
several DB higher than the 11ine regu1renent and install a
variable attenuator between the modem composite output bus
and the 1ine. This arrangement will simplify the adjustment
of the transmissfon fnput level to the line.

(2) Bridging amplifier gains can be adjusted as

follows:

(a) Connect resistive bridge and amplifiers -
to patch bay.

(b) Terminate all inputs and outputs not being
tested with 60 ohm resistors.

" {c) - Connect 1000 HZ tone to one input bridging
amplifier input and adjust oscillator output power to
composite tone level,
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(d) Measure the power output of the input
amplifier with power level indicator (Volume Indicator or
DB meter calibrated in DBM) on bridging basis.

. (e) Adjust amplifier output level to equal input
level plus calculated gain required.

(f) Repeat f(2)(b) through (d) for each input
amplifier.

(g) Connect 1000 Hz tone to one input bridging
amplifier input and adjust oscillator output power to
composite tone level.

(h) Measure the input level of the output
amplifier and recgrd. (Measure on bridging basis).

(1) Measure the output level of the output
amplifier and adjust the output amplifier gain until the
output level minus input level equals specified gain.

(§) Repeat f(2)(1) for each output amplifier.

(k) Verify correct adjustment under operating
conditions by activating operationally and neasurin?
composite tone ouitputs from output amplifier(s). Slifght
adjustment in output amplifier gain may be necessary to
match transmission channel input level requirements. All
amplifier levels should be measured and recorded at this
time for circuit maintenance purposes.

(1) A spectrum or wave analyzer, if available,
may be connected to any amplifier input or output to
verify correct level adjustments. In making such measure-
ments it is first necessary that normal tone levels (modulation
rate, active tone frequencies, normal transmission level point
etc.f be determined.

?. The transmission level concept recommended above
should provide optimum network performance. This concept is
admittedly complex and presents implementation problems.

One might well question the advisability of such a concept
and suggest alternate methods. Several concepts were con-
si?:red and discerded. The alternatives considered were as
follows: ’ ‘

(1) Simply adjust the power output of cach»nodom to
an equal value such that the composite ﬁower matches the
transmission 1ine level requirement. This concept favors SC
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transmission {nasmuch as the SC modem signal occupies one
half the 150 BPS noise spectrum and one fourth the 300 BPS
noise spectrum, therefore the 150 BPS signal must suffer a
3 dB noise penalty and the 300 3PS signal, a 6 dB penalty.

(2) Adjust the transmission bridges for zero net loss
between bridge input and output terminations. This adjustment
is acceptable only when all inputs contain an equal number
of data tones. This 1is usually not the case. With usual
configurations, this concept results in u; to 10 dB difference
in individual tone levels at the bridge output. Combination
of alternatives g(1) and (2) would impose a worst case 300
BPS noise penalty of 16 d8.

(3) Adjust modem power outputs to equal levels on a
single data tone DBM§ basis and maintain these levels through-
out the network. This concept could cause a noise penaity
of up to 12 dB. Normal composite data transmission levels
throughout the network would depend upon the number of data
tones assigned and therefore could present as many as 16
different normal composite transmission levels to the technical
controller. Such a concept would create undue signal to
noise penalities and operational problems.

h. The recommended concept poses several problems which
. in some instances, are considered advantages.

(1) Trarsmission net losses through the bridges in
most cases will not be equal. Therefore, net loss testing
on a system basis should be avoided; e.g., from subscriber
to switch. Such testing would provide useless information
and would require deactivation of branches not involved in
the test. The 1 KHZ test tone might well fall within the
bandpass of a shared subscriber data channel disrupting
service. The unequal net loss actually provides a nofise
advantage. The unequal net loss also prevents overload of
trarsmission systems connected to the output of the bridge
whenever standard test tone {is inadvertently applied
simultaneously to all bridge inputs.

(2) Notise contribution from transmission facilities
which are combined by the bridges is a problem worthy of
consideration. 1t is obvious that an excessively high noise
level on any of the interconnected transmission facilities
would disrupt service on all connected data subscribers. Such
faci1ities should be disconnected from bridging inputs and the

»
L
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high noise qroblem.gorrected before reconnection. Suitable
bandpass filters inserted between each transmissfon facility
and bridge input would minimize this problem. Such filters are
not currently available, and therefore could not be provided
for AUTODIN. It is interesting to note that the unequal net
loss provided by the recommended concept actually tends to
weigh (on a flat amplitude basis) the noise contribution

from each interconnected VF l1ine. VF lines carrying a

larger number of data tones will "contribute® more noise

than VF 1ines carrying lesser number of tones. This is

caused by the greater ?ain necessary in the input amplifier
coupling the VF channel with a larger number of data tones

to the bridge than that required by a VF channel with a lesser
number of tones. The net result is that application of the
recommended concept will minimize the total noise contribution
caused by the bridging technique.
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CHAPTER 13, SYSTEM INTEGRITY :

(TO BE ADDED AT A LATER DATE)
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CHAPTEK 14, CHARACTER USAGE AND CODE EQUIVALENCY

1. Character Usage. AJthough the AUTODIN Switching Centers can

accommodate all 128 characters of the ASCII the 1imited character

‘handling capabilities of a large number of terminal equipments,

requires that estrictions be placed -on the number of ASCII char-
acters allowed to be entered into the system. These restrictions:

will remain in effect until the Fieldata Code and limited
capability terminals are phased out of the DCS AUTODIN. Table
1 defines those ASCII characters restricted for use in the DCS
AUTODIN during the interim period prior to the phase out of
the Fieldata (ndes. Tables 2, 3 and 4 identify the allowable
characters based on machine codes (ASCII, ITA!Z. and Hollerith

‘Card Code).

2. Code Equivalency.

a. The Code equivalent tables must be used to equate
codes only as indicated by their titles; that is, machine code
to line code, line code to 1ine code, and 1ine code to
machine code. A1l tables are read left to right only. To
determine the equivalent, find the desired character in the
originating code in the left columns, and select the code to
which it is to be equated on the right columns. A note at
the end of each table specifies which codes can be translated
to other codes.

b. Code conversion in these tables is for characters
used in the text portion of a message only, and does not cover
characters used for contral and framing functions.

3. Machine Codes.

a. General. Input/Output devices "'win operate in one of
three different machine codes:

(1) ASCII - Associated with eight-ievel paper tape
input/output devices.

(2) Hollerith - Associfated with 80-column card input/
output devices.

(3) ITA #2 - Associated with five-level paper tape
tnput/output devices.
The reader device will process ASCII paper tape with even
parity data characters; therefore, the perforator must produce
even parity characters from its punching mechanism. Hollerith
and ITA #2 do not have parity bits. The machine codes for
magnetic tape input/output devices have been considered, but
due to the wide variety of levels and parity have been
omitted from tne charts. At present, AUTODIN does
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not specify a standard machine code for ma?netic taﬁe fnput/
output devices; therefore, messages can only be exchanged
between terminals possessing 1ike or equivalent equipment.

b. Input Codes. This document defines the ASCII as
consisting of 128 characters, the Hollerith code as consisting
of 64 characters, and the ITA #2 code as consisting of 58
characters. The reader devices at the terminals will be
allowed to introduce into the AUTODIN system 73 ASCII char-
acters, 64 Hollerith characters, and 58 ITA #2 characters.

It will be necessary, therefore, that nonallowable characters
be inhibited at the reader if those characters are contained
in the reading media. The characters to be inhibited are
{dentified in table 1.

¢c. Conversion of Input Codes. The AUTODIN terminals
are required to perform conversion from the machine code
of the device to the line code on the transmit side. Allowed
conversions are as follows: '

ASCII to ASCII
Hollerith to ASCII
Hollerith to Fieldata
ITA #2 to ASCII

ITA #2 to Fieldata
ITA #2 to ITA #2

d. Output Codes.. Although there are limitations on
the number of characters which can be introduced into the system
by an AUTODIN terminal, it is conceivable that non-AUTODIN
terminals, such as OMTN's, NARC's, etc., will be allowed to
use existing equipmert which may introduce characters into the
system which have Yeen classified as nonallowable. For this
reason, and due to expansion planning, output codes should
provide equivalent characters for the transparent data codes
of an ASC. The output codes are ASCII, Hollerith, and ITA #2.
It is required that output devices be capable of punching 73
ASCII characters, 64 Hollerith characters, and 53 ITA #2
characters. The breakdown is as follows:

ASCII Hollerith ITA #2
Alphabetics 26 26 ' 26
Numerics 10 10 10
Punch Graphics 27 27 15
Space 1 1 1
Machine Functions 2 - 4
Special Purpose 7 -- 2
Functions
TOTAL 73 64 58
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ASCII Hollerith ITA #2

Alphabetics 26 26 26

Numerics 10 10 10

Print Graphics 27 27 15
Space 1 ] 1

Machine Functions --. -- --

Special Purpose -- -- --

Functions
TOTAL (! (13 52

The machine functions are:

LF - Line Feed
CR - Carriage Return
LTRS - Letters
FIGS - Figures

The special purpose function characters for ASCII are SI
(equivalent to ITA #2 LTRS), SO (equivalent to ITA #2 FIGS),
NUL (equivalent to ITA #2 blank), BEL, DC4, EM and DEL. The
special purpose function characters for ITA #2 are Blank

and BEL. It must be noted that the ASCII paper tape punch
(reperforator) will produce even parity characters on the
paper tape. The Hollerith cards and the ITA #2 tape are not
parity-oriented. , o

e. Conversion of Qutput Codes. AUTODIN terminals are
required to perform conversion from the line code on the
receive side to the machine code of the output device.
Allowed conversion are as follows:

ASCII to ASCII

ASCII to Hollerith
ASCII to ITA #2
Fieldata to Hollerith
Fieldata to [TA #2
ITA #2 to ITA #2 .

4. Line Codes.

a. General. ASCII, Fieldata, and ITA #2 are allowed as
1ine codes 1n the AUTODIN system. A subscriber terminal is
allowed to operate with one of these codes, and i1t must use
the same code on its recefve line as it does on 1ts transmit
Tine. A government-owned ASC can operate with ASCII and ITA
#2 and a leased ASC can operate with all three 1ine codes. A

overnment-owned ASC is capable of accepting 128 odd parity
SCII characters and 58 ITA #2 characters in the text portion
of a message, while a leased ASC is capable of accepting 128
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odd parity ASCII characters, 74 odd parity Fieldata characters,
and 58 ITA #2 characters in the text portion of a message.
The leased ASC's will not code-convert Fieldata odd parity
special and control characters (see supplement 1, table 3,
columns G, 1, and 3) when these characters appear in the

text portion of a message. In ITA #2, alphabetic symbols
will be preceded by letters shift, and numeric and graphic
symbols will be preceded by figures shift. Machine functions
and space are not case-oriented. At an ASC, code conversion
is performed from the receive 1ine code to the internal code
and from the internal code to the transmit line code.

b. ASC Internal Codes. The internal code of the
government-owned ASC 1s ASCII. Table 2 does not show a
separate column for the ASC's internal code, because the bit
configuration is identical to the column shown as "Receive
Line Code-ASCII." The internal code of the leased ASC's is
Extended Fieldata, shown in table 2. It must be noted that
Extended Fieldata is not oriented toward odd or even parity
but rather code conversion is performed strictly on a
bit-structure basis.

¢. Conversion of Line Codes. Conversion from the receive
1ine code to the *ransmit line code can take place as follows:

ASCII to ASCII

ASCI! to Fieldata
ASCII to ITA #2
Fieldata to ASCII
Fieldata to Fieldata
Fieldaca to ITA #2
ITA. #2 to ASCII

ITA #2 to Fieldata
ITA #2 to ITA #2

Prior to the phase-out of Fieldata, the leased ASC will perform
the entire above conversion, but the government-owned ASC is
not required to perform the conversions involving Fieldata.

5. Abbreviations. The folfowing abbreviations are used in

the code conversion tables: g .

a. ASCII - American Stahdard Code for Information
Interchange.

b. ITA #2 - International Telegraph Alphabet #2.

e
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¢. RMK - Remark
d. Pnt =« Print

' e. NP - No Print or No Punch (as appropriate for that
colunn, ‘s
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CHARACTER USE LIMITATION IN THE AUTODIN NETWORK
FRIOR TO THE "PHASEOUT" OF FIELDATA

S
t

<

—_N,..l'.g_‘ -~ N

SOH
\ STX
ETX
EOT
ENQ

r~t

ACK
BS
HT
VT
FF
DLE
bC
oC
oC,
SYN
ETB
CAN
SUB
ESC
Fs
6s
RS
NAK
us
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TABLE 14~2. CHARACTERS PERMITTED IN ASCII (73)

A S 4 _ <

B T ) “ -

c U '] >

D v $ -

E W & C

F X ' ()

G Y ( A
H z ) \

I P ! ]
J 1 - BEL
K 2 s LF
L 3 / CR
M 4 : S0
N 5 : S1
0 6 ? EM
P 7 ] DEL
Q 8 * NUL
R 9 + SPACE

DCca -
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TABLE 14-3, CHARACTERS PERMITTED IN ITA #2 (58)

A T ¢
B ] $
c v (]
D W '
E X (
F Y )
6 4 !
H f -
I 1 .
J 2 /
K 3 :
L 4 4
M 5 ?
N 6 BELL
0 7 LF
P 8 CR
Q 9 SPACE
R ' FIGS
s " LTRS

BLANK
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TABLE 1U4-4,  CHARACTERS PERMITTED IN HOLLERITH (64)

A R 8
B S 9
¢ T ¥
D U %
E v &
F W
G X o
H Y . .
I 4 /
] <

~ M v

SPACE

O v O Z X r x o
~N OO W A W N
>
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TABLE 14-4, CHARACTERS PERMITTED IN HOLLERITH {Continued)
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TABLE 14-5. AUTODIN CODE BQUIVALENTS MACHIME-TO-LIME

-
LR B LR A ]
chawasunns
L [ -]
- "~
Tt G L o T LT S
e el @ E] E R e o e e e e
wﬁﬁn P P L, L | I L
L L L L. LT s PR -5

e e e

F"'"“-ﬂ-""-

LD e

BB OEE DN

i EE UTjew e -

jrx <8 go0av

*gee note at end of table.



AUTODIN CODE EQUIVALENTS MACHINE -TO-LINE (CONTINUED)

TABLE 14-S.

14-12

DCAC

37v-D175-1

Ot d OOl OOm | O~ Oma JO Of= onob -
At AO OO0 |O OO] merm |m O™ OO0 ~p (-4
NHCOOO|lM0o~ |lO ~0] OO0~ Jo O b ]
Ol0COMO|OOOmm |O Om| meead |O Ot ot P, -
A4 DOAM4O00~O |+ ~O] ~O00O |~ Ol wmop -
e menjvroe - | el @ v |~ ot o\ ] ~
e O OmMOHO MO ™Mot |10 MeHlOMO~ |[O O O MOwptin «0O - o
IN OO AN ~MOOM =000 | OMPpiO~0 [O O O OQOmpis ©0O O =
1 . OO0 O ANt mOO |O OmMlioO0O [0 © WO JmoOolPO wa - -
- Olo0O0OUOIOO et |[# OO mMmed [O W MmO WumptOd O~ . -
. Al Attt 44O O OOCIOO~O |O © O oo o000 ® o
wldled vl od od sl o4 4 o4 = (o] - oy ot ol d - -4 L ] (] ol 4 Kol -t
Attt ittt ettt |4 OrfoO it |t o Al it - o o
» olt~0~0lonnoco |~ ~ofpoco~ |~ o ol moolm ~m -~ -
!
E MPpevmenerOoee o .;LO-- - L L o\ wlev An Qo <40
L OO MOMOtOmirt |O MOMOMO | OmoO OMOO MO~ - ©
F' OO OO #0000 | HMOPM™MO |JO <m0 "l it O O = 4 - O
[ COOCHM~M OO0 |0 OmMpimm~0O JO OO~ Nt OO -t o =~
™ OO0 200|000 O JO OCOPOOM | mm L] L T, - -
"",, Attt il i 4O O OOIOOOO [0 OO0 0O mpt ettt -
g.. dlnd vt ol o=l oW ot ) -t -4 L] L N ] -4 d ot ol o4 o4 - el ol 4 (-] [-]
w1 oococoocjooco0 |O oopPOOGO JOo o0 oeopoooo - -
[ MO OHOmMmMOOmm v OMPDOMAN |[O OO MOHMIO~OO0M o =~
N
g Wt tmenOor D@ | @ W) @ - Ja oo o N weVIA®N (W4
I
v . )
- . .
g nim 4 " ™ - nem ne "
of e . . . .. .
iy @ Immne v ne *eMNN In L 4 ;‘n L 4
of. . 3 “ s s v . . SR b s e -
@ Nt ot Ot A N @t [t Mmd] N [ L] L] -
8- [
- - > e 4
~ of o ) oewn - wu
- [ ) [ X ) -® - ] .« oM - -
] - s« ol o o9 13 Mz . ] z
Aeemeoenjvor @8- |~ mEBRUAN~ [0 ~ 2]
—t
e oafh o ™ -
. 3] TR . .
~ ~rechoan * ~
4 S . ] 9
L L F Y ) ® mee e Q0o veovVinwnne " »
S H “ v 3 S 3 e e e QT -t . o
Jomownnimenn peonen o ppeom ¢ weo emneneen * =0
e« &« & o ajle s = o . & « - - & » - a & o s o s o 8 8 & & - -
0 L LI LR LX) @ MOPMMNY | e nuvjnenns QN [ ]
@ & » ofes o o s ol s v ow o - e« sl s & & o - . . “ a o o« - & b -
A LRI E LT R N At [ Nt Nttt B A
% .
3
'Nddununuu . y -ty N
»
1, B8 s 3 3 [ 2} !
7|8 = iz St
- o z 0 M »
& wule ] LR X
| : 2 Euu« gy 3. 8: ] .
i ETH B Hii 111}
-
I 8 aqe s 3
Eluwooshurwmpnnenoron. b supe- - |~ o4 NeaVIAN| L




DCAC 370-D175-1

A

Wiwwepe

A

"’&'-?"o*ré

ASCII

=T

AUTODIN CODE EQUIVALENTS MACHINE-TO-LINE (CONTINUED)

TABLE 14-S.

A Circumflex
Onderline .

g

-

oo - ) O =
oo - - © ~
- ~ [-] L- -
(- -/ (-] -] - -
oo [ [ © -
T i o ec
- - -0 [-) -t [$ 3]
- [ -] (-N-] © - (- X -]
- L] - O [ © 4 O O
- © oo - o] - ©®00
e © - X o ° oo
-~ v oo - -} e o
o © LR o - X
(-] o [N -y (- - e
| © » 52 i af oy
it © ~ O © O - © ~ O - ‘ot
~Oo D X - - © ~ 4 o -t
[t ~~O © O - -] L -l P
gt O oo [ -t L. j -’
Nt 0 (- N o © © © O -
wlo ooco0 ~ O ) ) © 00 5 -
et e [-X-1 -] ] LN -
C OO O~ (-] -t - K- (-]
L © -
< 1e sk A s os d i
"
" 9
.y
X
.
L] ~
. o
ﬂ. - ~ @ =
P
ol
wm -
LY
- [
~a®
—
[ 4
-
-~
.
[ X ~ ~ L]
“e e . - .
~n ° Ll n.
- » - - hg
ne " " [ ] [ X K4 [ ] on L ]
. . . - - . o o . . o ® . =
L) * - L) L A J " ] L)
- . - - - - LI . - & o - .
"ne® -~ ® s~nenirnnseelNenn YY) AN ~
o« e B o - .....---.-~.~-~- S e s s e [ 35
LELE ~ o LE L UK X001 LT -0 LR J -
(.4 - a

14-13



Z 8 Vil T 8 Vil
vivaiald s Vil
110SV Z # Vi1
vivaiald HLNZTION
1108V HLINFTION
1108V 110SV

DCAC 70-D175-1

14-14

2NIT QL aNIKOVHN
:SMOTTO3 S® SIUSTBAINbE 9PCD FUTT 03 PO SUTYOSE I0J PIISA ST 91qe3 STYL

‘juarvAinbe 9poo aury
Z # VLI $T (S133397) YLT pus JUSTEAINDS 3p0d SUT ®IBPRTF ST (958D XM0T) °I°1 °6

*3usteainbe epod
QUIT Z # VLI St (sundy4d) 914 pus Juatsatnbe 9poo suyy sIvprers sy (ose) xeddn) °s°n g

*juetsAInbe 9pod
JUIT Z # VLI ST (Yu®Ig) X198 Pu® Jus[eAInbe 9pod Suyl ®IBPIaLF ST (9dwds xaysen) S °

*o3eyxdoxdde s® yound ON 10 JUTIJ ON SIITITPUF JIN

*293osxwp , Surjurzduou Afyemiou,, ® sT oocdg

[ L4 L
- w O ™~

*3usTeAINbe 9p0d SUYT ®IBPISTF ST (OX3Z ISA0 INUTK)

*3USTERAINbS 9POD JUT] BIEPISTF ST (OI9Z IGAO SNI4)

®
Ld
[ 2]

L J
*3uereAnbe opod ouyy ®IPIETF ST (9sxBeg) , °Z

*x3peax ade3 xoded ay: 3® pazrQIyuy °q
ITIA SIIIDBIBYD ISIYL °“IPOO SGUI[ IYJ 03 PIIV[SUBIY 9q J0uU [[TA SIIIVEIBYD [IISY oseyl °1

(GINNIINOD) ANIT-OL-INIHOVW SINTIVAINOG 300D NIGOLAV ‘S-vl TIEVL



AUTODIN CODE EQUIVALENTS LINE-TO-LINE

TABLE 14-6.

DCAC 370-D175-1

I HAO M 4O O OO0 AOB
“~omoOjoO~O MO HO -
0O~ ~O ~ d@ e MO -
© A0 Ot O OO

o OmMOOlOO~ OO O e Glet st

= |

|E AUANMOEHIKIER hOI.I‘DbIND‘N‘.DQ‘rhOInHlall;loto
Om: o0 mOlMO~O qO~O

~ "t Ot OO MO OM OO~
et OO0}t OO O Gt mt st
OO0~ -t el it © OO [ XX
i 000000 OO IO vt i ot oot ot
Xy XX XX N-X-N-N- [ X X J
PR el L L
L - L X-X.] = O = 4
kovonhonnnkaxnoaosuprExuaavaunonnin xaxnjos o
L
.
e
L]
¢
"
L)
F .
()

X NIN-N tlnanIIOAOI.hDDINhNlﬂOC.Nlld PER N R 14
0 = O -0 D m ] - -
oo oonipOomOlonoOlimOoOMitumnoOinoO oo L, ©
At O OO HNAMANPOOO it 1t O OO O -t QOO0 [ XX -
POt mupOoOoOoOOOO~ et ot it C O Mttt il O O © [ X J
NDOCOOOIPNOOOHMedrieibtrt i ol Mt MBI O OO OO OCOO OO ot et 4 -t
PO OOOROOOOPOOOOPO0O0O0OI0O00O00RCOO0OPO00000 000008 ®
(e L L L L CE LT I T LR N ey - -
(1 XXX XXX X XXX XXX OO0 O OO mt vt =t it ot ot =t bt =t o0 0 -t e

K AVANMONHNNIMAXZNOMOXWKHIDD B XM SAVI|IM PEwNM M~ AC0 &V
"t 4 © ot © = - -t ot ol
oMo mMOrnoOO~o OO
AP O HMOOMOMMOPMOMMOPI IO FHO <O it
PP AN O OO MO DO w0 ~O O
niprooojomnoO P N~nON~eO0O ot

~“~O~0O -t
N OO MO0 NN OO0~ ~O ~ou
LI X L] X X2 Y- © o o
PO njoo0OOjoO O~ L
() -X-X-N-N-) -K-X-N-X-1_N R R_N_) NN K] ol ot =t oy
ePoooojooooojpoococoooppove [ ¥-N-¥
[ L e e e L ] TR R "t ot ot oy
BOAROO-HO~NNOIOO~NCH~NO00O L KX )
At O OO0 OMO NP et O ™ - O~ OMOrID O rt Oled © o
NV AOO|t~HOOHNOO DO~ et O Ot O 04 - - O O “~O0O 4400
NPDOOHMAMHANODOQIOM~IDPOOO L K- -X-N-X.-] - -0 O Orivid it © O
YIPOOCOOIPC DO OO 00|t OO OO M tht t et et ffri © ©
E NNO0O0O0O|00000|000OOmM~A~ L - X-X-] [ X-X-X N XXX [N N J
000000000000 0COOPOOO [ Y- N-X.] RN L] R L
'i (L L L L T ] R R Ll PR L S LEL Lk
MO MOIOMOOINEC A AOPIOO MOt AOOANHNOO OO O Pt Ot O OO =

H

r —_—

ls

'

!

1 .

g
4-unduolunlallotol.|-to>lx)-JNdnuvouD.:-anx—clco&v_

14-15

ooegee Note 3 at end of fable

o%8ge Note 7 at end of Tadle.

*See MNote 1 3> end of Table.
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SUPPLEMENT-~1, AUTODIN CODE REPRESENTATIONS

1. ASCII 0dd Parity Character Representation. The standard
seven-bit character representation, with b7, the high-order
bit and b), the low-order bit, is shown below.

a. Example: The bit representation for the character
K, positioned in column 4, row 11, fis:

b bg bg by by b, by

1 0 0 1 0 1 1

b. The code table position for the character K Way
also be represented by the notation “column 4, row 11" or
alternately as "4/11". The decimal equivalent of the
binary number formed by bit by, bg, and bg, collectively,
forms the column number, and decimal equivalent of the -
binary number formed by bit bg, b3, by, and by, collectively,
forms the row number.

2. Legend. (For information purposes only)

a. Control Characters.

NUL Null NAK Negative Acknowledge (CC)
SOH Start of Heading (CC) SYN Synchronous Idle (CC)
STX Start of Text (CC) ETB End of Transmission Block
ETX End of Text (CC) (cc)
EOT End of Transmission (CC) CAN Cancel (CC)
ENQ Enquiry (CC) EM  End of Medium (CC)
ACK Acknowledge (CC) SUB Substitute (CC)
BEL Bell (audible or attention ESC Escape (CC)
signal, VT  Vertical Tabulation (FE)
BS Backspace (FE) FF Form Feed (FE)
HT Horizontal Tabulation CR Carrtage Return (FE)
(punched card skip) (FE) SO Shift Out (CC)
LF Line Feed (FE) SI  Shift in (CC)
DLE Data Link Escape (CC) FS File Separator (IS)
DC1 Device Control 1 GS Group Separator (IS)
DC2 Device Control 2 RS Record Separator (IS)
DC3 Device Control 3 US Unit Separator (IS)

DC4 Device Control 4 (stop) DEL Delete*
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b.

Graphic Characters.

Column/Row

2/0
2/1
2/2
2/3
2/4
2/5
2/6
2/17

2/8
2/9

2/10
2/
2/12
2/13
2/14
2/15
3/10
3/11
3/12
3/13
3/14
3/15
4/0

5/11
5/12
5/13
5/14
5/15
€/0

7/
7/12
7/13
7/14

Symbol
SP
[]

RO INHR =

1w 4 B~

‘g"-—ﬁ I >u /ﬂfa-\av Y, CIRTE N
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Space (normally nonprinting)

Exclamation point

Quotation marks (Diaeresis)

Number sign

Dollar sign

Percent

Ampersand

Apostrophe (Closing signal/
quotation mark; acute accent)

Oqening parenthesis

Closing parenthesis

Asterisk

Plus

Comma {Cedilla)

Hyphen (Minus)

Period (Decimal point)

Slant

colon

Semicolon

Less than

Equals

Greater than

Question mark

Commercial at

Opening bracket

Reverse slant

Closing bracket

Circumflex

Underline

Grave accent (Opening single

quotation mark)

Opening brace

Broken vertical line

Closing brace

Tilde
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When used as diacritical marks, the symbols in 2/2,
2/7, 2/12, 5/14, 6/0, and 7/14 should be preceded by an
alphabetic character and a BS (Backspace) in thqt sequence,

These characters should not be used in international
interchange without determining that there is agreement
between sender and recipient.

3. Definitions. (For information purposes only.)

a. ' General. -

(1) (€6C) Communication Control. A functional
character intended to control or facilitate transmission
of information over communication networks.

(2) (FE) Format Effector. A functional character
which controls the lTayout or positioning of information
in printing or display devices.

(3) (IS) Information Segarator. A character which
is used to separate and qualify information in a logical
sense. This is a group of four such characters, which are
to be used in a hierarchical order.

b. Controi Characters.

(1) NUL. The all zeros character which may servé
to accomplish time fi11 and media fi11.

(2) SOH (Start of Headin%l. A communication control
character used at the beginning of a sequence of characters
which constitute a machine-sensible address or routing
information. Such a sequence is referred to as the "heading.
An STX character has the effect of terminating a heading.

(3) STX (Start of Tex:t). A communication control
character which precedes a sequence of characters that is
to be treated as an entity and entirely transmitted through
to the ultimate destination. Such a sequence is referred to
as "text." STX may be used to terminate a sequence of char-
acters started by SOH.
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(4) ETX (End of Text). A communication control
character used to terminate a sequence of characters started
with STX and transmitted as an entity.

(5) EOT (End of Transmission). A communication
control character used to Tndicate the conclusion of a
transmissfon, which may have contained one or more texts
and any associated headings.

~ (6) ENQ ‘Enquiry). A communication control char-
acter used in data communication systems as a request for
a response from 2 remote station. It may be used as a
"Who Are You" (WRU) to obtain identification, or may be used
to obtatn station status, or both. .

(7) Ack ‘Acknowledge). A communication control
character transmitted by a receiver as an affirmative
response to ‘a sender.

(8) BEL. A character for use when there is a need
to call for human attention. It may control alarm or
attention devices.

(9) BS (Backspace). A format effector which controls
the movement of the printing position one grinting space
backward on the same printing 1ine. (Applicable also to
display devices.)

(10) HT (Horizontal Tabulation). A format effector
which controls the? movement o e printing position to
the next in a series of grodotqrnined positions along the
printing line. (2Applicable also to display devices and the
skip function on punched cards.)

(11) LF (Line Feed). A format effector which .
controls the movement o e printing position to the next
printing 1ine. (Applicable also to display devices.)

(12) VT (vertical Tabulation). A format effector
which controls the movement o e printing position to
the next in a series of gredoterninod printing lines.
(Applicable also to display devices.)

(13) FF (Form Feed). A format effector which
controls the movement of the printing position to the first
predetermined printing 1ine on the next form or page.
(Applicable also to display devices.)
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(14) CR (Carriage Return). A format effector which
controls the movement o e printing position to the first
prizting position on the same printing iine. (Applicable
also to display devices).

(15) SO'gShift Out). A control character indicating
that the code combinations which follow will be interpreted
as outside the character set of the standard code table
until a Shift In character is reached.

(16) 31 (Shift In). A control character indicating
that the code combTnations which follow will be interpreted
according to the standard code table.

(17) OLE (Data Link Escape). A communication control
character which w change the meaning of a 1imited number
of contiguously following characters. It is used exclusively
totprozide supplementary controls in data communication
networks.

(18) "~ 'DCl, ‘DC2, DC3, DC4 (Device Controls). Characters
for the control of anc ary devices assoclated with data
processing or telecommunication systems, more specifically,
switching device "on" or “"off." (If a single “"stop” control
is required tc interrupt or turn off ancillary devices, DC4
is the preferred assignment.)

(19) NAK (Negative Acknowledge). A communication
control character transmftted by a receiver as a negative
response to the sender.

(20) SYN (Synchronous Idle). A communication control
character used by a synchronous transmission system in the '
absence of any other character to provide a signal from which
synchronism may be achtevéd or retained.

(21) ET18 (End ‘of Transmission Block). A communication
control character used to Indicate the end of a block of data
for communication purposes. ETB is used for blocking data
where the block structure is not necessarily related to the
processing format.

(22) 'CAN (Cancel). A control character ysed to
indicate that the data w which it is sent is in error or is
to be disregarded.
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(23) EM ésnd of Medign!. A control character
associfated wit e sent data which may be used to fdentify
the physical end of the medium, or the end of the used
wanted, portion of information recorded on a medium. The

position of this character does not necessarily correspond
to the physical end of the medium.)

(24) sus ‘Substitute% A character that may be
substituted for a character which is determined to be invalid
or in error.

(25) ESC (Escape A control character intended
to provide code extension (suppleuentary characters) in
general information interchange. The Escape character
{tself 1s a prefix affecting the interpretation of a
1imited number of contiguously following characters.

(26) FS (File Separator), GS (Group Separator),
RS (Record Separator n't' eparator). hese
nformation separators may use n data in optional

fashion, except that their hierarchicai reIationship will
be: FS 1s the most inclusive, then GS, then RS, and US is
least inclusive. (The content and longth of a File, Group,
Record, or Unit are not specified).

(27) DEL (Delete). This character is used primarily
to erase or obliterate erroneous or unwanted characters in
perforated tape. (In the strict sense, DEL is not a control
character).

c. Graphic Characters. SP_(Space). A normally nonprinting
araphic character used to separate words. It is also a format
effector which controls the movement of the printing
position, one printing position forward (Applicable also
to display devices).
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