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THIS  DOCUMENT   HAS  BEE^ REPRODUCED 

FROM   THE   BEST   COPY   FURBISHED   US   BY 

THE   SPONSORING AGENCY.    AX>LTHOUGH  IT 

IS   RECOGNIZED   THAT   CERTAIN   PORTIONS 

ARE   ILLEGIBLE,   IT   IS   BEING   RELEASED 

IN  THE   INTEREST   OF   MAKING AV\AILABLE 

AS  MUCH   INFORMATION  AS   POSSIBLE. 
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DKrENSE OOMMIlfilCATIONl AGPNCY 

,>.   ■ ■   ■       Y. 

T)CA nT'Rcni.AR 370-^75-1 
Charlie .1 

2'! June 1573 

STANDARDS 

JXS AÜT0DH3 Interface 
and  Control Criteria 

j.    DCA Ol.vmaar 1)Y0-D175-1 in changed as follows: 

a. VIV,T,O  'j-'2.   Select  Ctiaracter E under Identification 
column.     D^leta the definition and replace with  the following 
r;o>: definition; 

"idor.tlflc-o thfi source transmission tape as belnfi 7-trac)< 
tCllJO." 

b. ;?a.p;e 3-?,   Select Character C.    Under Identification 
Column,     Di.!'j:'e the definition   and replace with f:hc followlnp; 
ij;jw ciei ii.j "'< i orii 

"Identifies the source transmission tape as bein^ Q-tr&ck 

c. Page 3-5i   paragraph r.,e(l)(h).     Delete this entire 
entry, 

ci,     ? f;e 3->i   paragraph ?e(?).    Terminate the sentence 
with a p-. 'iod after tho word   "COKFIDENTIAL".     ]>3lcUe the 
remainder of the Bentence, 

o.     Page 7-10,   para^rftpl   'if,  line 4.    Tennlnaoe the 
nentenoe ;n th a period after the letter  "R" and delete the 
phiMße   "or M". 

f.     Pago 7-10,   oaracraph Sr.Cs),  lines 1,   2,  and 3.    L3ne 
1,   delete ehe v.-t-rd    one    and rculace with the word  "the". 
Line ?.   delt.-ve oho phrase  ,:or M".    Line 3 add the word "for" 
between  "lb" and  "'■•'•^i^'^l^'. , 

rTh'B  docui.it.nt la   subject i.o specla] 
jexpert controls md each trnnsmittal 
ll;c foreign go1.ei,'rwOt»tc  or J-ereif',ii 

.ei.S'.'^lLUTjOi;: 

Kiatlonala rray be i.iade only with  orlnr 
!.'Pill '-IV .L:;1 •■'.-I f>Jvector. DCA ; 

it   K,  Lj   n,y-::.l / 



2 DO AC 370-D175-1 

/■;.     ['•::'•■,• 7-11,   pura^rnph  31i(3)J   lant   lino.     DelCite this 
li-i.: i'ir'i  i'uulnci.' witlj tin.  i'oiI'.'V.'.h,,-, ne\v   llun: 

"it  üoua not contain the  security character U. " 

h.    Page 9-2,  table 9-1,   line 1,  Dentlnatlon IKF,    Jnaert 
opar^rif; 'yrid cJcnln^ paronthcsla  (   ) around v.he  last   '-T", 

1.     la;;o 9-6,  paragraph bb,  lao*: 'lire.    Add the  following 
to   'chc end of blie parenthetlcHl phrane  ";  note,  however that 
thin ucjuivalcncc la true only when  I he  ASOTI  or PTELDATA -000 
Js  urscd to repvoaent ITA .'/?.  .Information,)" 

J,     Pa).;G  .1^-9,   pnrafu'aph 8:1,   line  5.     Correct  opelllnc of 
"wüd^;^". 

k.  Page lh-iG,  table 1^-6, AUTODIN Code Equivalents, Lin« 
to-line.  Under the Extended FIELDATA Column, line ^il (Grave 
acceiit).  Correct the bit configuration to road "OOlOOlOl" Jn 
lieu of "lOlOO?.!!". 

1, Page 14-17, table 14-6, AUTODIN Code Equivalents. 
rin«-to-Line. Under Lhc Extended FTELDATA Column, .line ^4 
(Cor:.;norc3al AT).  Correct the bit configuration ^o read. 

xw-J-^wxJ i      Ali   Ixeu   III .    v.'vJ.O<Jj.vl '. 

in.     Remove pages xl  through xiv and insert enolosod new 
pa^eu xi through xlv.     Remove fo.-r/.i  10-1 and  Insert  enclosed 
now pHges 10-3  through  10-1'3.     .the changed portions are 
Indicated by nunber signs {#) in the left margin of the new 
pacen. 

2.     Vhen the  above action has been completed,   this   change 
May bo filec with  the basic  publication. 

FOR THIs DIRECTOR: 

OFFICIAL: I).   VI.   CODEN,  JR. 
A Colonel,  USA 

/ )        //'     u  ) / Chief of Staff 

Chic-!',  Admi.ilsti/&tlve Division 

tiPflorurc    :</•'■ ^3 

■ 

■ 
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SPKCIAL DXSTRZBUTZON 

Cojjlon Addregn 

2 Conmanüer,  Ratlcmal Comfnunl'.:itlo!V. SyRtftm/Ix»fcn«c 
ConvnuiiKMllono A^crjcy Opcratlor.» Cor>tcr,  Waohinston, 
D.C.     L'030-3 

13 Conwindor, Dofens« Ccxiuaunlcatlotm Bni;inecrins üfflce,  DtTey 
£tii;inccrlnt{ Uundlnr.,  lt>f.ü Wichl«r AveniM,  lienton, Vo.  SCOTO 

k Canmatullrifc ö^noral,   UriHeu ilLcitce Army Stratngle 
Coi'OiunioalJoiK'i Ccxntuand, A'i'i'N:    Tanhnlcal Kfferencc 
Center,  Fort liunuhuea, Ari/.ona    R'jOl'i 

1 Conaandliie Offi(c;r,  United JUtatca Army Strategic 
1 Codjuenlcations Command - Pacific, APO San Francloco   9^1357 

1 Comanding Officer,  United Statco Army Strateßlc 
Coriv..utilcatlor»a Ctr-nand Facility,  Al'O San l'rar.ßlaoo   962'i8 

1 Commancior,  Electronic Syetewo DlvloUon,  Air Porco 
Systems Conmand,  ATTHi    EJiTiiAlr. hljjinbothamA^ül 
L, Q» Hanocon FlrJJ, Dedforc, Hassachuootta   01731 

• 3 Commandlnu Offleer,  Uiltod Stales Army Joint Support 
i Conunanct,  ATT?I:    GCOJ-Oli, Fort Richie, Maryland    21719 
.f 15 Cooimandlng Qonorali   United ."t.'itcrj Army filoctroulca 
j- Co.T.T.and, Cocrtunleatlons/Autunatie Data Procea,f.lnf; 
j LatiOrutory«  ATTMJ    C.lialrman4 Military Communications 
r SyscemK 'PBehnle^l   HtandMrüc n^wn-niti»?«».  Fort Moraouth» 

New Jeroey    07703 
50 Commander, Electronic  Syitomn Divialo»»,  ATTH:    EKSP, \ 

^S1* Trapelo Roat*, Ualihasv MftMactuiaetfea    0215^ 
-   2 Caanandliut Officer,  FacM'lc iüauile Hon^e,  Post Office BOT 

25, Point Mu3u, California 93011 
35 Adminloti-ator,  General Sstnricea Administration, Rooa kOTik I 

(TCER), ATTH I    Far.  T.C. Lehning, 18th &: P Strecto, 
WasHington« D.C. 20',i05 

10 Conuc^-.der,  National Kl'.itary Command Syotem Support 
Cwntor, Room nB-685,  Pentar.on, Washington, D.C,    P0301 

7 Commandant of the 'Urine' Corpö, Hoadquartora*, Marine 
Corpa, WaohinKton,  D.C. 20330 j 

5 Commaitder« Defense Conununicatlons Agency,  Alaskan Region, 1 
APO Seattle    9S'f'42 . 

3 Commander, Defense Communications Agency, Western Kenisphcre 
Area.  Daildlnc; 6^36, Port Carson, Colorado   80913 I 

3 Commami .r, Uefenoe Coctunun?cations Agency,  European Area, | 
APO Hew York    09131 

5 Commander, I^fense Communication.'» Agency,   Pacific  Area, 
FPO    San Franclaco 96617 | 

5 Ccsuirinder, Defence Communi nations Agency,  Par Kant Region, j 
AIO San Franc laco    96?6Y ; 

S Cnief,  Defense Cormunlcatlono Acency, Northern Ancrico Field ' 
0:f;re,  11^ Roaa Avenue, Ottawa 3. O'itnrio, Canada OOIOÖ ) 

2 ComtiKinJing Officer,  The Unltoil States Logistic Croup, 
Dctachaent 115. APC Now YorJ;    09663 1 

i 

.urf. „„* 'ms ••  -'■'••- —•  '.»♦.*• ±*J*.**^-m*m 
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CctonntHinc Qditornl,  United .'Jtatoo Ccmtlnantal Army 
Ci..f.nn*», Tori, HonrcOi  Vlrr.inln ?S<:'-'.A 

Rcmiaiuittig Ofl'lPor,  Urjltr.! States Army StrutiT;!« 
Ccr-unioaLlonii ComniarKi P.'ioliity U,  ATTNl    Ntilliod« fli 
Ilt^iilt.j, Aro S:\n FrniH'lne« %3j7 

Co^-üiiMljr.R (tonoral«   Unltyt» faitoo Arny Stratftf.l-.' 
Ccminuinloatloua Cniun:»iui, ConMunlcaLiona Bnc-nooring 
Dopari^ont,  I'nrL Ittiaclmca,  Arison'i    O'jOlH 

CommrjnJlftS Officer,   United Utaten Arny CaiLiiir/caMona 
Klertronico Kn,;inoai*lns i'"'1 InalalliLlon Ai^ncy, 
Wcc'-crn Hpmlr.fii^oi'G   (Provlislonal),  Puollltlco Kn^l'icorlng 
Plv5clün,  Hoffman LV.illtiinc,,  y'<6l Blnonhmior AVCHUK, 
Alcxan.irl.i,  Vlrßir.in    J'P'U'» 

Connanültit; Offlaar«  PoellXty Control, Naval Ccnimtinlcations 
Station,  Fl'O Mow Vi.rk    00'j?.5 

DaLn Syntem AnalyalOi  ATJ'N:    Mlos Hector, Cooper ParhKay 
PuliiUnf.,  rennsauHvn«  Now «l-rucy   ofiio? 

KlelnnrfunlJfc,   Division of SCil Corp,  hWtil    Kr.  R. 
StrlMlJn 
D.C.     20006 

CoBma'itilng G<-nor.'il,   United Stateo Army Klcctruiilcr« 
CcyumiKi. Arr.'.'.    AKSUfRD-MAT, Ft, Haimouth, K*w 
Jcrucy   07703 

CwxiS'itKiur, Dci'cncif üifiicral Supply Cpntur,  Affi'i     nr.sc-DC 
(dr. T. N. Myürs),  Rloimontf, Virclnlu    ?3219 

Cottuundor, Dofenoc ConoLructlon Supply Cantor, ATiN: 
DCCC-1S/C  (Mr. C, ThomO, Columbun, Ohio    '»3215 

CcmmrKior, Döf«»ns<? Depot, üßdan. ATPN:    DD0Ü-M (Mr, 
H. L. öioaoii), OdEon, Utah    «^01 

Ccwnuincjer, Strat'jßic  Air Command, ATTN:    DOCBQ, Offut 
Air Force Untie, Nobraoka    63113 

Cos»ciar)''c»r, StratORlc Air Command, ATTH» Ma.f. Delbert K. 
Seylw'ldt, Ofrlco of the Aaniatant for SAC Comm.inlcations 
Syuter.ia, Directorate of Ctm'o-Elect. DCS/O, Offutt Air 
Fnroo iiiee, Nobraska   68113 

Commanding Gcnorul,   United ^t-atea Arpv Signal Center & 
School,  ATTN:    StCDST-i» AUTODIN BrasJCli,  Fort HOfWOttth 
New Jcrcoy    07703 

Coriwir«dliu5 Officer,  "?obyhannA Army Depot, ATTN:     Publi- 
catloc.ö Braneli, Tobyhanna,  Pennsylvania    lö'i66 

Command Inn Officer,  United Statea Arxy Strategic 

r.of.[.i '*06,   1012 "K" Street,   M.W.,  Warhincton, 

•.m;ind,  Sißnal Croup-Taiwan,  ATTNf 
'0 San Franc loco    yGi'Oj 

Cnramunlcations Cor.m 
P ft 0 1)1 vie Ion, Al 

Cor.'iandlii,: Officer,   United iftntei Navnl Ship Repair Facility, 
(Cole 1100),  Ttox R,  PPO San Pran'sloco   96662 

CcRinindef, Bnval SMp Bnclwerlnc Center,  Lcpar'-went 
of the Navy,  ATVNi    Mr.  r„'trl Martin (C0.I0 6171B02), 
Vaol.lt.Gton,  D.C,  203CO 

Cof.«rardt»r, Der.uciir.vjnt 15,  Air Force Convrunlcatlona 
f.vrvite, Grlffir.o Air Force base. Haw York    13^0 

:i 
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1 Coi-nnnrter, Oklfttiem Clt.y Air K'.t.crlfl Aiva  (OC.'JEOr/'urh* 
nlcnl Mbrary), TJtdcor Air Foivo lSao«>( C'tlfthown Vil'''j 

I Ccrnmndlnr. (K>noral, 1ZI Harine Amnhllioua Koroe, 
KlUtnry Atiiilatan-.» CnMBiml« Kl'O ain Prnncla«0    «Xv-oi? 

5 Cocmandlnß (Kviwrali llcndquut'Lurtii  AuLi<r^itic Uata Kl»*l«J 
i;yatem Co;w..iii<i,  ATl'M:    CS-3 ujrt'Ctorato  (Capt.  Conloa), ; 
Port Tolvolr,   Vlr'.lnla    P-'Jf»' 

1 Ctr.a.-Mcior  In Chief,  tfnlUü SL'n-»  P.'«clflo  Kloot,   ATI'»:: 
Surf Cole •>?•>,  HPO S:»n H»T,nel8CO    «X^IO 

1 Co.:.'iniuJ;'r JM^'lth Cc:a;aiinieat*cMu r.qua-lror.,   ATPN:    TCA j 
(Tecjj Control), Ottiitlle Air Korcc Station, ü)ilo   'i'^JOl 

1 COM Miuv-r, PefoRiM Ccnmunlcntlono Ar.ency,  r.oat)i<?aut Ar.ia 
Mnlnlana RORIOA, A'lTrt:    V&OO, Al-O San Krancicco   '){>$</? 

1 Co«ftrr.aruiür,  Tvft»nty-Scct':»d Air Force   (22ÜCH),  IVavl» Air i   • 
Porco Hn.ie,  Callfo nlo    ';hr>yj 

1 CavaanJcr, l>„»fcriuo Co.n;nunlcatlo:i3 Agency,   European Arc.i, { 
A'lTH:     C«pt,   Kernn«,   Al'O :.Vw York    09i:si 

? Cct.-.ni.tior,  Jiloctroi.ic Syr to .n bivlulon (j:^TI),  Air Force { 
Syiii.r,-.ii« Camminfi, United SLa'<:: Air Porco, L, 0, Hanorcm 
FleKl,  Iviirord, Kasunchutictlo   01731 

1 ComoKndJn^ Offleor, .''Ixth United Stetco AxThy Stock Control j 
Comer (cO.u'O^J, AXTMl    l.y.COD-iX),  PrcaidJo of Snn 
Fram-.l.-.co,  Cnllfornlii    9-»l29 

i CnnimanJrr, fil ji»'»"y Ti-.-.i.nir,^ ront<:-r (TS-rr), Lsehlani 
Alv   FwiOtf   Las,«;,   Tew;«     'fZZlO 

1 Coriunndor, Defonae Co^munlcatlor.a Agency,  StHith«»?.st Ar. la 
Kalnland Region    tTTMx    V520, APO San Kranclnco    0630/ 

'» Cocmnnner, Centra t  turope Comrannicatlon Roglcn (TCSM), 
APO New York 09012 

1 Commander in Chief, faclfic Air Force (bEI'LO), APO 
San Francioco    96553 1 

1 Comnanding General, United States Army Strategic 
Corjnunlcationu Cocmnar.d LL Bataillon, ATTN:    S-3 
Section, APO San Francisco 9^218 

12 Connancic«*, Naval Electronica Syotcms Comnr.nd, ATTN: 
0^123-02, Waohington,  V.C,  20300 

1        'ConxanJing General, Unites! States Army Signal Center & 
School,  ATTN:     SICSV-U, Fort Vonmouth,   New Jerocy    07703 

1 Commanding General, First United Status Army,  ATTN: 
AUAWJ-SCT, Port QeorQi G. Hcnde,  Maryland    00755 

1 Commander, Toctlcnl Air Conwand (DCKTSC),  Lang'icy Air 
Force Uuae,  Virginia 2336'^ 

1 Cormandei*,  9ötJi GLr.iteglc Aerospace Wln'j,   ATTN:     Cun'.o-liTn 
Ccwrsc Account WK,  D'ju?.ti Air Por«c Pttae, Texaa   "jO&f 

1 Conmanncr, Hllltary Airlift, Coswuand (HACCCCj, Scott Air 
Pcn.e ßnoa,  lllln^l« 6r2?5 

1« 

VK *.   *'»C.^.-. 
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KCS-CO 

ft Aola 
Mr,  Coorf^f  i'cltt;,   \;:.i:!'l;!,:»-t>,i,  D.C,     '.OjO') 

CO:pm.Ti.«ii>r, Ik-l'i ii3-: Cotrfi4i)*tlcut.tcni3  »'.^"icy» Swtthft 
ReeltMi, Aio r.iu Krancim-o    *)(>:• fi 

Convx\iiütyft 0urt*tion Co.ruHUMic:ition(i  /.j.'inry.  Ü.U;   •!    .ituj.iua 
Re»;lort, MO K'»w YorK o')T/a 

Co;:.mir.>!tr, btftavlimctit  10, 1 JOJ Sjpport Squadron (PIA) 
Tiiikor Air Korco  liiiia,  ::.:!.ihan.i  '/."A'i'j 

Officer In Cimrj'o,  Hctv.il .'*IK>IV> KlcoircHilrn Ki.r.'MocriJi,» 
Activity, TUli'tcjnthA'ftvcitUMinti. i.'iva Ulntrlrra, 
IJüllolir: 13,  Movnl Supply Depot,  Seattle. Wuchlnitton    93ll'> 

Ccxni-nniii (-. Officer,  Saciniaonto Armv ivpol., htTtU     AHXÜA- 
ACO-T, üHcr.-ixiMjLo, üallfornla WJAll 

Cemnandor, Dataofmant  Vj. Air Korco PccAunicatlonfl 
S«rvii<i>, ATWi«    (ai.K.r;), Qrifriu AVD, UQV York   13'MO 

Chief« U.iJiod Stattio Army f'..»lcrjcl Curj.snn(! Ir.niallutlcna 
on«! Servicca A&onry,  ATTNi    Conaar.tcationtt.Electroriica 
DlvlatOM, J'.'^'k IclunJ Aracirili  IlllfK^lo    GlSfOl 

CORuaamler, r.-iS«'..?? Co.- •.uuuat.lunn Dclaehasnt,  Ai'O New 
York  OK'l'» 

Com^iti'lii ,: Officer,  Puoblo Anr.y ivpot,  Arrr/:    iUw/O'Jll- 
G8-1,  HjllaJnfj '^r.1!.,   »Mcblo, Coloratio    Ulüül 

Coonuiittor.  19i^Uh Ccrrainlcatlons CroQp (AfCS),  APO 
£>tt\ lT.M!Cir..-o     *.•'>.■)'•'/' 

Co.w.imdor, DofonfiC Contraeta Scrvlcca Adninlstratlvc 
Rer;lorj-Lon An^olea,   llf^O South  La Cicncf.n Boulevard, 
ASmi US/PIX), Lea Ant;r)eo, California 90C^J5 

Director Central IntcllJi, nco Apeney, ATTMl    Cm/DU/IV 
iZfj7(>lO), Waalilncton, D.C.     ?0tj05 

Cunm^ndjni; General,  United States Arriy SJpnal School, 
TßJ-JiJCC.M Branch, Telocosim Divlujci;, Dcpartr-ont of 
Ce^-ar^d Corvttunlcntlona, Port Hcnmo^jth,  New Jera«?y    O7703 

Corwrif.'. Ins Oeneral, Ifcadquartert,  UniteU Stater. Arasy 
Security Agency, hTTJ:    TAAIO/HI,  Arlington JJall 
Station, ArllnRton,  Virginia 22212 

AdiDlniatrator, Dvfer.ae Docunientatlun Center, ATTK:    Mr. 
Kirchner, Cameron Station,  Alcxar.rtrla, Virginia 2?31*l 

Cowntmder, Air Torce loelntlcn Command, Avrilt    SCWTA, 
Wrlcht-rovceraon Air Fierce Fiaac, Ohio '*fi'»33 

Dct'cnao hiaiaon Officer, Offic« of Canarinieationa« 
Dcuartrumt of St.iL«i,  '.«ualilnnton,   D.C.     ?0k*\J 

Civxnittüinr, ovney. United Stataa Anny Stratf^lc 
Conr.unl.äLJona Comwtnil Slsital Croup H,  APO Sin 
yrancluco   ^O'j'jf 

CcAmandinr; OiTiror,  Dnlti'd Static Ansy Ktrttfj»!; Cocrurünl- 
ratJonu Crwnand-Cf'l.'U.s, I'ort r UM •.;, Kirylatid I'acllity, 
A'iTH:    .'.c:-Kl/C, IT.T!. "ic;:, Maryland 21701 

Ccmvnat.-tior, i'.c;ue Air lA;v<.'lopm««nt Cei,:or (H^M?-j),  Grirflas 
Air Force liaae, K«w York    l3'»'iU 

, .* ».« * -.-* -  —4 



! 
—  i     #• - <i« v r- 1 

DC/C y/C-fJlY'i-l 
Clianr.c 1 

CcplCj 

I 

i 

2 

1 

1 

1 

I 

C 

3 

1 

? 

.2 

1 

26 

15 

2 

50 

2 

6 

20 

COCTMiti'ier« l'ir ivot Conv.m-leatlonn Roftlen (ri'CJJC), 
A10 i'Jit» Vrnrn-lnco    v^'?'» 

Cut.over 01 rhetor«  iU*;u.4u u Lorn,  UitHed Stftttti Army 
Rc>i*lortn1 Cc^bunloatloMi Qroup (V),  hVO Zi\n Kramc'isoo, 
Ot:'iH,   hTT.U     SwCIC Kotw.-irka  nr.inoh 

Coij-rrttlci«, Dct'cr<:'>o Cormw.tf.atlona Afrncy» Kuropcnn Art«, 
AT*.;:     Ki>33,   A!0 Kcw Yoi i1  iHl^l 

Cfu-it i.l'if, OU'V.'i.r,  Unltcü SUiteo Army .'V»rlln Urlf^icle, 
Ccr.:..t»nlcatlui:.-Hlectro:.Jco L'lvlr.lon,  ATTK':     CCC,  Al'u 
Nrtw York    ü',';r 

DcMjf.laa AlrrrafL rrni\-»ny.  Aircraft Division,  S^W 
L^kewood lllv»!,  ATi".':    AUACS Dftta C^ntt r, Cl-235, 
Ccxv D-l,  Ur.v; I'-'ach,  C:j!lfcrttia    900Ol 

Tno Uoatnf; Cutniuiuy ktrwi^nct» Library,  A'lTN:     PX-?8, 
.T. M. KauDonalii 217,  *. 0, lk>x .W», f.eattlc, Vaahlnr.t-'in 

CosvoHnder,   1V3/ <;cr«!!,unlcut1ons Squaüron (TS),   Ai'O Snn 
Pranrisco    9{>'n0 

Cccr/tnciiT,  2005 C'»:'.nn;.lrntlc>ii.'i  Squadron,   ATV/J:     TCOA, 
AlO r.VW Yuri:     OOlOö 

ZK>okiiecd Electronlco Co,  EnRltcwrln;' .-k«'»'tc:c3,  ATTN: 
C, H, LarcU-rl,  Mircuclicn, Mow Jerrey    CSbUu 

Cocvnaii'.l«r,   Pl^th C'y..1r1U!i1r.'il»oi>:8 .l..jiit(lroa Ai'O K'PW Ynr^ 
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CHAPTER  10.     AUTOIUN VARJADLK LENGTH RECORD AND 
NONSTANDARD CODE MESSAGES 

• 

1.  Introduction. 

a. It is a r'equireiTient of AUTODIN to be capable of handling 
variable length record data ao well as fixed length record data. 
Thcj format of data under most conditions is in 80 character 
records or blocks and in a standard code. Data in this form is 
handled easily by the AUTODIN tervninals and automatic switching 
centCiT-s sinco it conforms to the basic concepts of common user 
record copmiunications. Some user di*ta records do not conform to 
the 80 character block size and standard character coding. It 
is, therefore, necessary for the terminal to convert the data 
records into a block size (Bo characters or less) acceptable by 
AUTODIN, and to designate the data code as nonstandard. 

b. This chapter defines the interface and control criteria 
for variable 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. 

* 
2.  LMF no_dftR: The  following Ipnmiagp media format (DIP) codec 
arc used tot  ntdsaagM with viu-lable lengöh 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' LMF B. LMF B identifies the source transmission tape 
a» containing one or more binary stream messages and that the 
tape is structured or formatted with the header, text^ and EOT 
records for each message on the tape. 

b. LMF D.  IMP D identifies the source tape as containing 
one or moreUata 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 for each 
message on the tape. The characters are translated from the 
native code to ASCII line code on a one-for-one basis. 

1A small number of FielJata magnetic tape terminals exist which 
do not confonn to these conventions. These terminals, therefore, 
cannot exchange binary magnetic tape information with ASCII 
terminals. Language Media Format (IJ4P) DD traffic can be exchanged 
via message switching as long as tape marks are not transmitted. 
Lack of equivalency between ASCII and Pieldata coded tape marks 

' prohibit exchange of these tape contrpls. 

1 
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c.  LMF I.  LMP I Identifies the source tape aa coijtainlng 
only onelilnary stream measape and that the tape is nonstructurea 
(formatted without the header and EOT records). The header" 
and EOT records are generated by the terminal from parameters 
introduced from another source auch as a card or paper tape 
reader, console typewriter, or stored program. 

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

a.  Select Character B.  Identifies the source tranamlsalon 
tape as being 7-track tape. 

b. Select Character 0.  Identifies the soiree transmission 
tape as being' 9-track tape. 

k.     Pita Records. The data record Is defined as a series of 
contiguous characters recorded on and read from magentic tape 
as a single unit. Data records are separated by interrecord 
gaps. The length of data records to be transmitted via AUTODIH 
may vary according to user requlrementa. For general trans- 
misaion 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 is due to characteristics of existing terminal 
eau.lpment. Subscriber a dealrlnp to transmit measages cor^alnlng 
rcccrd lengths of lean than IS or rriore thfili 12C0 up to a iAa^litium 
of 2048 characters must Insure that the addressee is capable 
cf receiving such records prior to transmission. The data 
recor.d., if greater than 80 chnracters, is formatted into 80 
charac :or blocks for transmission by the originating terminal 
and reformatted by the receiving terminal. The end of a data 
record Is indicated by a special control character. End of 
Medium (EM). The EM is transmitted after the last character 
of the recor \ If the last block of the record contains 80 
data characters, the EM is 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 uaed for 
transmission of messages having variable length records. The 
message length In the MSU Mode Is limited to 300 transmission 
blocks pluc any pilots for a maximum of 550 blocks. The CSU 
Mode differs in that when it is used with the K select 
character (CSU-CSU), the number of transmission blocks is r c 
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limited,' but. tranr.nlssion time is proceauratiy J-AIHA*.; «.« 
specified In JANAP 128. If the CSU Mode is used with the J 
select character (CSU-MSU), it is also limited to 500 
transmii-sion 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 approximate message transmission time (for CSU-CSU). 

(1) Number of transmission line blocks 

/CHARACTEBS RECEIVED IN HEADER *' 
N= 5Ü ] +1   +K+ 

( CHARACTERS RECEIVED IN HEADER *\ 

MP (CHARACTERS IN 1TH RECEIVED)] ** | 

iv * ) 
«+1 +B 

WHERE 

N - Total line block count 

* - Ignore remainder 

n - Number of text records (net including tape marks) 

B ■ Number of transmitted tape marks 

K = 1 for LMF D 

= 3 for LMF B and I 

P ? = 1 for select character B or select character C with 
LMF D 

■ 

= V3 for select character C and LMF not D 

(2) Approximate message transmission time 

,«  M 

. 

f 
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Change 1 
WHEKS 

T   • Approximate  tran.'mlsalon  uime in minutes 

M - Total number of charaotera  to be  transmitted 

K -- 6.0 for select character B or select character C 
with LMF D,  continuous mode 

a 3.73 for select   character D or select character C 
with LMF D,  block-by-block mode 

- U.5 for select character C and LMF not D,  continuous 
node 

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

R  - Modulation rate  In baud 

The  abov;j  formula was derived  by reducing the  following equation: 

/       BITS    \ 
M     (CHARACTEKS) X B I CHARACTER I MB 

T--= =    HTliß       (MINUTES) 
u    / rill'S     \ f SECONDS \  E 

\ SECOND j x     60 ( MTiTÖlTT / 

WHEIvE 

B ■- Number of bits per character on tape 

-- 24/3 = 8 for select character B and select character 
C wlvri IMP D 

= 32/3 for select character C with LMF not D 

E «= A transmission efficiency 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 continuous mode 

/0 
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Tlin values of K are obtained by  aBBlgninp appropriate values 
to B nnd Is .''■'jj.' tho various oajoB. 

6, Magnet 1 c Tape^ mn 3 nage a. The ipesaage originator and ad^rcasee 
may 3oilvor or accept uc or froni the Lransmlttlng terminal 
structured cs nonstructured magnetic tape fomats. 

a. Structured Format. Tapes un.^s as input for this for- 
mat may contain one or more messages. The complete messages; 
Including Headers and End of Transmission (EOT) are written 
on the tape.  A double tape mark is written on the tape after 
the last message tc Indicate the end of data to be transmitted 
See suhpsragraph c. belov:. A structured magnetic tape is IdenVi- 
fled by IMF  pair BB or DD Ih each message header. 

b'  Nonstructured  Format.  Tapes used aa Inpuv for this 
format contain one message only, and all data on the magnetic 
tape Is transmitted as data. The message header and EOT arc 
Introduced from another source such as card or paper tape 
x■cuucx•. conuuic tyeuwriuer, or utorcu px'ogrum and convertGu 
into ASCII for transmission.  Additicnal Information such AH 
special information or instruction blocks may also be intro- 
duced from the separate source.  After Header transmission, 
the text Is road from ma, ..etlc tape.  The message text on 
magnetic tape is terminated by a double tape mark, föee subpt.ra- 
graph c below). A nonstructured magnetic tape message is 
Identified by the LMF pair IT in the message header.  The 
nonstr,,5tured format allows data to be transmitted from tapes 
which MTC void of communications Headers and EOT'e and allows 
data to be written on the receiving tape in the same manner. 
This format is primarily applicable to CSU operation since tho 
message lonpth is not limited, and complete files can be trans- 
mitted as they appear on the tape. This format may also be 
used for message switching operation, however, the 5!30 block 
maximum mocsage length Including pilots will apply. When non- 
structured files are broken into segments by the originator 
for transmission via the MSU, each segment will be Identified; 
e.g., a tape, label or header element, so. that files can be 
reconstructed at the reviving station as necessary, 

c' Tape Marks.  A tape mark is a special hardware sensitive 
tape record üsod optioriadiy in individual applications for "data 
separator" purposes aucn as separating label records from data 
records, separating Individual filas, or separating groups of 

// 
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records within a particular Cile. Uae of a single tape mark 
rocox-d wluhln AÜT0D1K continv.eis to bo optional, but u:".c of a 
"double tape mark1' or two contiguous tape mark records it; 
standardised for uoe within the DCS AUTÜDIN as follows: 

(]) On tapes containing one or more ntructured fennat 
messages, a double tape mark indicates that n«-1 more messages are 
contained on the tape. Double tap'", mark Bcquences are not   _,-'-' 
permitted as a text separator. 

(id) In nonstrustured format, there la the text of only 
one raerjsage on the tape; the double tape mark indicates the end 
of the message text. 

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

7. Code Tpanslation. 

a. LMV DP. The  complete message for IMP DD is written on 
tape in the native code of the user; i.e., BCD, ASCII, EBCDIC, 
etc. . and is converouu by uhe L.eriiiiiiü.1 lo AöCII Tor LraiiöiuxUoloii. 
Since ASC]i is a Devon level code, native codes containing more 
than seven information bits per character must be restricted 
to the 128 ASCII character set as defined in appendix A. 
Complete integrity of character . p-to greater than 128 characters 
can bo maintained only If the information is transmitted as 
binary text (LMP pair DB). 

b. LKPJBB and II. For IMP BE messages, only the Header 
and EOT blocks, pius labels or special Information preceding 
binary text, are written in the native code. Tnese portions 
of the message are translated to ASCII on a charactor-for- 
character basis the same as for LMF DD. For LMF II only the 
text is on tape; Header and EOT records must be Introduced from 
a separate source. Special information may be entered into the 
same record as the header so that it may be translated to ASCII. 
Construction of ASCII line characters from binary information is 
accomplished as follows: 

(1)  Seven-Track Tape (Select CharacterB).  For 
Select Character B which identifies seven-track tapes (six 
bits of binax'y data plus parity). Tbo torminal will. In pre- 
paring the text for transinission, take the six bits of each 
text character, add a "l" bit to the seventh position, and add 
a parity bit to the eighth position to create a character with 
odd rarity.  This character is accepted as an ASCII character | 
by the system for AUTODIN transmisaion. /^ ' 
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31x-Lcvcl Binary Character 

I<J~I 

0 

Converted for Transmission 

(2)    Nine-Track Tape (Select Character C).    For Select 
Character C which   CaontTfled nine'-trad': tapes  (eight-level 
binary plu;: parity)   the  terminal will segment  the 24 bite  of 
eDch  sroup of three oignt-blt characters to four six-bit 
charactcraj    'Jhe six-bit characters are then handled the same 
as six-bit binary. 

Ejfeht-hevel Binary Character 

nn O    7 ^  1 (^ ! h 

Converted for Transrission 

: nmizi EECZD rnnun 
o 5 6      11 12     17 18      23 

If there are not three eight-level characters on the last charaC' 
ter C5  r.vcrsion for a record,   "1"  bits will be  inserted to f'ii 
the  last six-bit character before adding the EM character. 

One Eight-Level Binary Character 

i     vnmm/m 
0    7 

Converted for Transmission 

on 
0 

1  LiiLil_LbJjIilD   ipi  ^M   i 
. 6 7   Ö 11 

Two Eiptht-Iievel Binary Characters 

m 
7  fi .I» 

/i 
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*J*. i .J—■* 

Convci'l r.;i for Tra^.r-rnlSDi 

Enn Irly        I IB 
12 15 

£I__^L 
f) 5 D .1.1 

8.    Deacrlptlon of TrannmiHslon Soqucnco. 

a.    Hejutcr,    Tho mcosace header Is nlwaye  translated to ASCII 
foi-1 the Trännmlfißlcn en a character-for-character basis.    Select 
Chai-acter b J;1. placed in the second framing character position 
o.r the firr>t block of a mcssaGe originated from seven-track tape. 
Select Chni'i'Cter C  ie used for nine-track tape.    li' the last 
block of the.'  record containing the header contains lese than 
80 characters  an EM is transmitted after the  last character of 
the record ami   is  followed by the framing characters PTTB nnd BP. 
If the  last   block of  uhe header record contains 80 characters, 
the EM is  transmitted as a unique line block as follows: 

I STX   i WJ.   I   m    \ ETB ill 
n 

b. Text.  The begining of binary text Is indicated by 
bransmisslon of the special control character Mode Change (MC). 
The unique MC Jin.' block is as follows: 

sw 'TO?!, i MLJLl2M ET'7 PP 

The text blocks ai-e then read fx^-m tape and transmitted In 80- 
characber line blocks. For UIF Du messaßes, the text characters 
are translated to ASCII just as tlie Header characters were. 
For LMP BB and II messages, ASCII line characters are constructed 
from the binary text as described in paragraph 7b«  The 
ASCII control i -.aractcr DC-3 will be framed as a unique block, 
and tranrmltteo, when a tape mark record is read from non- 
structured tape.-, and when a tape mark record is read within the 
message text on structured tapes. This unique line block will be 
tranomltted as follows: 

sED üEEflü i EM Eü I BP "1 
The end of binary text is indicated by transmission of the unique 
MC block. 

c'  EOT.  The 3ast block to be transmitted will be the EOT 
block. 'Tbis block Js always translated cbaracter-for-character 
to ASCII for transmission. 

d.  Examples. Figures 10-1 through 10-4 illustrate the 
relationship between the irforfiation contained on tape and the 
transmJcted data. 

// 
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P.  DcücrJption of Rooeive .Scqu'oncc. 

10-9 

a. Hoader Rc-cord. Tne rix*st lino blc(.;lc(a) may conLaln 
pllotOj r'ollowed by iju- original Header of the inosaage nud 
special Information Mock which precede the mesaage text. The 
framing cliaractfra of all Une blocks arc stripped at the 
receive terraina'' arid do not appear or) marnotlc: tape. The U-IP 
Pt'.lr 11 indicator, that the meaoage was originated in a non- 
ptructed format atid the pilots, Hcaderj and special information 
blocks should be delivered bo a separate device, leaving on.ly 
the text co be written or tape. The complete message Is written 
on tape for LViF  Paira BB arid DD. The Header record rece' -ed In 
ASCII characters, is converted to the code of the terminal. 

b. Text.  The Header record is terminated with an EM 
character.""'"For IMP DD, message text immediately follows the 
header record.  For LMF BB and II messages, the special MC 
block wil] mark the beginning of binary text. The text charnotera 
of a DD formatted message are translated to the code of the 
terminal 'n the same manner as the Header'. The text characters 
(the binary portion framed by MC blocks) for BB and II mesbagej 
ace converted by a process which is the inverse of that uoU.r. 
in paragraph 7° •  The text; is written back onto tape; in the ^ane 

l.-. i. Hi'mal. TJie ''IVi  chax'ttc l«r inrorms tne terminal or tne end or 
each data record. A uniqur DC-3 line block idv;ntifier. the need 
for1 a tape n.ark. At the PT^I of the last text record of BB unö 
II  moosapes, a Mode Chang#wi.ne block is received by the terminal, 
•indicating the end of binary text. 

c. EOT.  The last block of the message will be the EOT 
block. This block Is received in ASCII and is always converted 
to the i tive code of the terminal.  For messages with LMF Pair 
II the EOT record is delivered to a separate device. 

d. Cancel Transmission Sequence (CANTRAN). In the event 
that a message is terminated prior to its normal end (message L-- 

cancelled by a received CAN Control character sequence or Lhv 
circuit is preempted during CSU operation), the canceled message 
on magnetic tape shall be identified by an 80 column CANTRAN 
record formatted as follows: 

CANTRAN NNNN 
b 9 15 16 76 77 «0 

10. Resumption of Circuit Swl tch Trrnsmission Following 
' Interruptiorü Cong circuit switch transmissions are subject 
co Interruption by a number of conditions such as circuit 
preemption, circuit failure, equipment malfunction, etc. The 
following prcc'idures have been formaulated bo Minimize the 
iirtount of trariRmiealon time due to interrupt loos. Thei 

^ 



10-] 0 DCAC H Ü-LUY 5-J. 
Chsnge  ] 

[»rooedivi-oB olio? magnetic tapes to be repooitloned vnnd trana- 
roicnlun to be rcsiuutd fit or n'-'.-u1 the point of Interruption. 
Thone termlna3n currently exlötlnc In the Ck-vcmraent  inventory, 
eapeclally thocc hnviin^; only one tape drive i.iay not have this 
capability.    However,  thia feature nhould be considered Jor 
future terminals having tv.'o or more tape drlvus,  or other output 
devices,   c-md thn oapability of circuit switch operation. 

a.     P.ciconl A ■r'o\iat,'']rt] i t.y.    At the send and receive  terminals 
coUiil/.".  iv'-ll  be ru-.LntHlnfcd nj" tape   records   (including tape mark 
rceuvd:;)   trantsmloted and  roreived.     The  count will begin at 
00000000 fo.   the  first text  record of each message.    The count will 
be   i't"' I'liiented each tine an acknowledgment Is  sent or received 
for tue  Ja.-.t   lina block of a record,  and  reeet at the; und of 
each message. 

13•    Tr-juynnil tlii,'; Temlnal Procedures^.     The  transmitting sta- 
tion may" resume  transmission after interruption by transmitting 
the pcr'T'-n of   Lh-; message which war, not previously troiu.mitted, 
with a  special header.    The  special header will be identical to 
the original header which was  sent prior  to  interruption,   in  the 
precedence,  IMF,  originating «tation routing  indicator,   station 
aerial number and  date-time-group fields.    The content indicator 
c.ocle  (CIG) will consist of numerlrs which win   cn«^ify  the  first 
iviuf fii rri-ir   jw«ct  cignificant) cf the  cight-d.'glt rewwru nuiubtti* witn 
v/hich  transmission is ie.ing res\iniod;  lending zeroes will be  us.-.ed 
as required  to  form the CIC field.     The  record count field of  the 
resumption header will  specify th? last four digits  (least 
significant) of the   record numbei   with which transmission is being 
resumed.    The resumed transmission will normally begin with the 
record  following  the  lost fully acknowledged  record of the 
original   transmission.    For example,   if tape  record number 0025 
wa.*, acknowledg'f  and  transmission wan interrupted during record 
0026,   bransmisülon would be  resumed at the beginning of record 
0026 and   the new header would contain 0026 in the  record count 
I'lcJd.     The  resumption can begin with a  record which wa.-, pre- 
viously acknowledged .if the exact point of interruption cannot 
be dctennlncd.     It  sliould be noted  that  the  sender must Insure 
that the  addressee  has   the  required capability before  attempting 
a resumption.' 

c.     Receiving Terminal Procedures.     To effect a  aucceasful 
rcauniptlon,  the receiving terminal must retain the status 

i of bhp D^rtlellv recorded mep^age BS to the sreclflc 
message   involved,   the last recoro  aeknowieuged, and the   '.ape 
position.    Upon resumption, the  receiving terminal must be 
capable of properly  repositioning the  tape by Use of  the   CIC 
and  record count  Held  in the  restart header,   as required. 

/^ 
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d,    Unr-ucpjruiful h';^.itiipt;lon»,    'Jiiflor some  conditloiiUf   Lfu; 
receive (>" - ..i! r..- i   Tvl.ri"i.-   ui^i^Je "t.vi roccpt rcpumption or a Lraiif- 
rnlSDlon aiul   the i.ic^.uaf.o m.-i^ have   »-o  be   rvtraniunitted  fi'oni  the 
beginning.     Poi- example,  at :J  terminal  having only one- receive 
tape station,   It h-ay be n<-oe^aary  to  pecord a»ldlt3ona3  mecaagee 
on  a r,«-'»?l   contRjnlng n   pon 'on of an   Interrupted meBaage  pr^ot' 
IO reoumptlon or ii\a   Interrupted moe^age.     (Kesumption u.ay  be 
wjth'a a fev/ ucconda  UP .joiles,   ^r  It rould  be: neveral houm   nflej 
the  intermptlori),    The roci.'lye terminal,  wnen unable  to 
InancdU'tely accept a roDumptlon,   wiJJ  respond  :,u the lu-ader v/" ,;i 
the Reject KK..>: ■v;c (Hi';)  control character sequence.    (This RM 
proeeduro  applies  onl>   between  terminal  operallng in  U;e CSl.' 
iiiodf;.     [t does net apply to the  terminal operating with  the ASC 
in  the MSU  mode.)     The  receive   bennlnal should alr.o provide 
notification  to the operator oi' trie condition.    Th»e operator 
may bo able  to manually plDco tlio  terminal  in a condition to 
accept, tno rcaumptlon,   or may initiate a ishort message containing 
spociiTJ   inatructiono  to the render.     Upon receipt, of an RM 
indlcatinc an ununccecaful attempt  to resume a transmit:a 1 en,   tho 
tran?'iitting teri.iinal will provide notification of the condition 
to  the operator.    The operator then har.  the option or initiating 
another attempt to resume  tr.e  branarüsülon,   restirtlng the 
message fT»orn  Ih* beginning or holding the message for reaumpticn 
at o  later  time.    The  operator »nou'id malce several attempts  to 
rciuiuc   me  tx'unumxaaxun ueiux't; ulucultt^   ^o i^-rLi-äoüiüx^   u»ä eiitlAV 
mefj&nge,  however the number of attempt!; should be conrntenaurate 
with  the amount of tliiic that would be saved from resumption 
varaua r^transmLsaion, 

// 
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DEFENSE COMMUNICATIONS AGENCY 
WASHINOTON. D. C. I 

DCA CIRCULAR 370-D175-1 
Change 2 

STANDARDS 

DCS AUTODIN Interface 
and Control Criteria 

16 June 1972 

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 
"PiAUre". 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".    Insert 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 page  "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 

Approved for public release; 
distribution unlimited M 

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

.C 
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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 the binary text portion of a message containing LMB 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 segregate 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'. 

1. Page 10-3, paragraph 5b(l), second line of the formula. 
Delete the second asterisk appearing between J  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.)w 

Ji 
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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 framirg character to read "ETX" 
in lieu of "ETB". 

q.  Page 10-13. 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 "#l" 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 10-4, 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 14-11 through l4-l4. Renumber Table to read 
"Table 14-6". 

v. Page l4-l4. Remarks. At the end of remark number 1 
Insert the following parenthetical phrase: 

; 
j/ 
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4 DCAC 370-D175-1 
Change 2 

"(Applicable only to  those  sites equipped with 
Government-owned DST equipment, AN/FYA-?!.)" 

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

x.     Pages 14-15 through 1U-I8.    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 

3-1 through 3-6 3-1 through 3-6 
8-3, 8-4 8-3, 8-4 

l4-10a, l4-10b 
1-3. 1-3 

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

FOR THE DIRECTOR: 

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

Chief, Admlnistrftyive Division 

1   Enclosure    a/s 
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Change 2 

SPECIAL DXSTRIBDTrON 

Coptea Addroaa. 

2 Cocuumdar, National Ccawiunlcatlons Syaten/Defena* 
Cowmonleatlona Agency Operations Center, Vaahlngton, 
D.C.    20300 

13 Cooauindar, Defense CccMunlcntlona Bn^lneerlng Office,  Derey 
Engineer In;-, Building, 1660 Wlehle Avenue, Beaton, Va. 22070 

% CoBBtmdlng Qaneral,  United Statea Arr.y Strategic 
CoaAunlcKtlona Ccemand, ATTNt   Technical Reference 
Center, Port Huachuca, Arizona   &5613 

1 Coanandlng Officer, United stated Aray Strategic I 
CcMHunlcationa Co&auind - Pacific, APO San Praneiaoo   96557 j 

1 CoMaandlng Officer, United States Amy Strategic | 
Ccianunin^tlona Cor^and Facility, AK) Sin Pranolsco   962^8 > 

1 CoB«rtAns>r, Electronic CyaUwe DlvltCon, Air Porcu ;    . 
gysteu.* CwMaand, AITK;    KCTH/*{r. Klglnbotlieua/^01 
h. 0. Banaeoa PlolO, >*firort\ tucethchaneUa   01731 1 

Cotman^lns Officer, United Staten Aroy Joint Support 
Carond. A.1TM:   SCCJ-GK, Port Ritchie, Karyland 21719' 

Co(r/.;»ii^li!S Qanaral, 'Jnlird States Arc/ Blectronlca « 
C.fBvir.d, Coe«unlcat3<MVi/AiitOMitlo D^ta Procecnlng | 
tAteratory. A'i'^'H:    Cl^iirMui, KSHtery Connuntostlena « 
SyateRn Technical Sc&TKlard» CccKiita«, Port Kon«oi\th, 
K«w Jurecy   0/703 . i 

CorrAndcr, Flextronic Systeee Division, ATTNt    VSi CSD (DCD),.       1 
L. 0. nanacoia Field, Bsdfordi, Ksaaachusatts    01730 \ 
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Coplga 

1          Ccaaaadlng Qflner«!« United States Contln«nt«l Amy 
 Caevaand, Port honroo. Virgin Ja 23351 

3     """CoraandlnK Cfflcsc* .ynlt*<l Statac Ars^ itratugle , 
Cccvtunlcatlona Caaruii>i l-acillty D, ATTN:    Kelhoda h ■ « 
Kosalt«,  APO San Xronclsco 9^337 r 

1 Coircrandlne Q«n«ral, United States Army Strategic 
Cosnunicatlons CooRand, Coc-nunlcatlona Englueerlng 
DepartDN^nt, Fort Huacnucr».  Arlxons    6;>6l3 

3 Coieiiandlng Orricer« United States Army Coaiunlcatlons 
Klectronlce Engineering and Inatallation Agency, 
Western Heiülsphor« (Provisional)» Pacllitlos finglneerlng 
Division» Horfman Building.  S46l Eloenhowor Avenue, 
Alsxandris, Virginia    ??31« 

1 Coautiandlng Officer, KaollUy Control, Haval Cumaunlcatlons 
Stotlon,  FPO Now York    CS525 

1 Pata Syatea Analysis, kT^-:    Hlae Neater, Cooper Parkway . 
Building« rennsauKan, K-'w Jersey   03109 

2 Kl««!nach«»«it, Dlvlalon of SCM Corp.  ATTN»    Hr.  R. 
Strlallr.», Suite ^06,  l6l2 "K" Street, H.W., Washington, 
D.C      ?0006 

3 Commanding Uerieral, Unlt-vi Statea Amy Hlcctrcnlca 
CataianJ,   AiTN:     A'toSL-SJJ-KAT, Ft. Konwouth, Keif .--y 
J«raoy    07703 ; •J 

1 Conmander, Defend Oenernl Supply Center, ATTS:    UaSC-DC 
(Kr. T.  «, Kyej-), RlcMond, Virginia    23'19 

Coeu^nder, Uofenso Construction 5u^i«ly Center. ATTN: 
I>CSC-IS/C (Xr. C. Thorno}, Oolunh»io, Ohio   AvjlJ 

1 Commander» Pofanse Eepot O^ion, AVI'Ki    DDOU-H (Hr. 
N% L. Qlbscn). Qdgen. UUh   e^Ol 

2 CcBwsnder, Strategic Air Cowhand, ATTXt    DOCEQ» Offut 
Air Force Beta«, Katraaka   63113 

2 CoRBisnder, Strategic Air Cocsuinw, ATTttt KaJ, Delbert S. 
Seyboldt, Office of the Assistant for SAC Ccn?.unieatlons 
Systsaa, Directorate of Cocss-Sleol DCS/0, OX'futt Air 
Force Base, Nebraska   63113 

k Coauandlng General, United States Army Signal Center h \   * 
School, ATTOt    SIGDST.'» AUTCDIll Branch, Fort Nonmouth 
New Jersey   07703 

$ Commanding Officer, Tobytiarj\a Amy Depot, ATTN:    Publi- 
cations Branch, Tobyhanna, Pennsylvania    18466 

1 CooMiandlng Officer, United States Army Strategic 
Communications Conhand, Signal Qroup-Talwan, ATTN: 
P ft 0 Dlvlalon,  APO Son Francisco    96^3 

1 Cocwiamilng Officer, United States Naval Ship Rapalr Facility, 
(Code 1100),  Box 8, FPO San Francisco    9c66«' 

2 Commander,  Naval Ship Engineering Center. Oepartnant 
of the Navy, ATTN:    Mr. Earl Nartln (Code 0171B02), 
Washington, D.C. 203CO 

1 Commander, Detachment 15» Air Force Comaunlcatlona /-v 
Service, Orlffiss Air Force Ba.»e, New York    ISUO 't? 
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Coplea 

1 Coauftnfor, Oklshoen City Air M*t«rlel Area {QCUßOT/ Tech« 
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Cfx« nc-icr, n«f«it«« Cvci^a il-at/.r.-.» Agency, t^uth*«»t iUl* 
Region,  AfO Ssn PrunclBCO    06,^« • 

Cmw.Jirtdtr, Dafrna» CoeMunlCAtlona Agency. United KincdOB 
.1ff«lon    APO Hew Yowc Oyj!Y» i 

Coc^nder. Coraunlcatlbtis Corrutar ProfcraxAln^ C4nt«£» ATXMi 
CoJ« L^/ Tinker Air F<-»rc« Bintj OkliiMft   TjI'JS. 

Orricwr In Chars«. Naval tihoro LUctroiitca finflnaarlng 
Activity, Tnlrt««nth/r««v«nto(»nth Naval Dletricta, ' 
Duilüin« 13. Navol Supply L'-spot, battle. W#r.hlneton   96119 

Corxar.ain« Ofilc^r. Sacraoant^ A^.-y l>apo%. ATln':    AKXSA- 
ACO-l, SAeriMAtO, California 9iyi3 ' 

CoaBand«r« Cttaehnant is, Air Porca Cawaunlcatlctn '        i 
8«r»lct« AWN«    (aSS3N)v Grim» Ai-i\ Hav YurJc   13M»C •' 

Chl^f. Uuitnd 5i«tet Amy r'.itvrio; focAAnd InjiUllationa 
and S<»rv'icffjr KA-O'V* ATHi:    Coci'.,.nIcat:©na-i '^etronlca       ' .' 
DlvttlOr».   fkfK   UU'.J ArfMMl,   IllluOl»    blVJl \ 

CoRtniPdi»r. PlCZ-SJ CoBKanlcatien» D«tasfi«ant# APO New 
York 09019 

Capaandlns OfDcor. Ifacblo Arry I.^cot, ATT;*!    P.RJioeil- 
i*s-i. Building $if>t Pueblo, Colorado   biooi 

CotBMntiar«  Ivö-'^th Ccnri'jnlcrttlona Croup (A?CS), AFO » ) 
Son Pranoloco   WbRTt 

Ccwtnnder, I^fe. /;(? Contraeta Sarvlcaa A.lmlnsatrntlva 
IV,-lon-i*>« /iAiCl«*» 11099 South La Cler.^jr» Uwularard, , 
ATTih  UilAlO*  kM AnfialMi  OAIITOMI* VKÄ^^ 

Dlr«ctor Cantr&l Intalll^nce Air.*r.5yt ATill!    CPi/DLS/PV 
(2r.7tlO)f WMhifUltoni 1>,C.    eosos 

Coer^ndinK OtRatal, United fitaie*« Aray Signal Sohool, 
IXCDICGRN Orartfth, Telccoß« Plvlalon, Departaant or 
Corwand CcaBuutloatlons. Port Morwioutn, Na« Jeraay   07703 

Coa^andlns Ocneial, Kra-.-qutrt^r«. ünltca Statr» Anty 
Sacurlty A«anoy, AlTNt    lAr.IO/ni, Arlington Hall 
Station. Arlington. VlrQlnl» ?22\7 .    « 

Adffjir.lntrator, Ivf^nae Documentation Contar* ATIMt    Mr. 
Xirchn«r# Craeron Station. Alaacaodrl«, Virginia ttjlk 

Comeander, Air Porce Loslotlc» Concand, r.lW:    iv(3WTA# 
Vrxeht-ratcarson Air Force £(«»•, Ohio A^433 

DofenBe Llalaon Officer, Office of Cocaiunloaclona, 
Departoent of State. VaahlnKton, D.C,    2Qb20 

Commanding Officer, United State a Amy Strategie 
CoonunleatJona Coaauuid Signal Oroup K, AfO San 
Pranclaco   965^7 

CoMMnding Officer, United States Amy Strate<ric Ccanunl- 
catlona Comand-CONUS, Port Detrlck, Karyland Faelllty, 
ATmi    SCC-DK/C, Frederick, Maryland 21701 

Cooaander, Roae Air Davelopaent Center (BKLAP-3). Qrlffias 
Air Porce Dene, He« York   13**0 

1 ; 
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1 Cooxutndtr, Par Kast Comnar.ioations Region  (KBCIC). 
, APO 3an Franc loco   9#>25 
i                      3 Cutotfer Director» Ifcadquartara* Unlt«d Statea Amy                     ! 

' Roslonal CoMtanlcatlons Uroup (V), APO San Pranclaco,             . 
j 9te*3* ATTN:    KCOIC N«tMorkB Branch                                                i 
i                  2 CorruuxJtr, Defenso Conaunleatlont Aeency,  European Area, 

ATTKi    B613. APO «öw York 09131 
1 Couunanding CxTlcar,' United States Amy Pcrlln Brigade,               I 

Camunlcatloria-Eiectronlca Division, ATTN:    CCC, APO 
» K«*» York    09742                                                                                       1 
\                       1 Douglas Aircraft Company, Aircraft Division, 3853                        f 
( Lakevood Blvd. kTiii:    AkACS Data Center, CI-235» 

■• Ccx.ic D-l, Lons ßehch, Cnlifornla    90801 
t                       1 The Bnelnf Company Aarcopsca Library, ATTOt    8K-38, 

J. K, ruicDonald 217, P. 0. Box 3999« Seattle, Washington 

i 1 CcKnoandar,  1937 Coovaunlcationo Squadron (TK), APO San 
Francisco    9t3lO ! 

2 Comanlor, 2005 Coalmanicationa Squadron, A7TN:    TCOA, ? 
? AIO K9« York    O3106 I 
V 3 Lockh«ed rieetrcnifa So, TrPiineorLnfi Services, ATTK: 
■    ( C. r. r^ibart, Hatuchen,  Now Jersey   088^0 
'   v 1 Cosinauderf 213Uth CCKninanlcatioi.a Squadron A?0 New York 
j      • 091üO 1 
)2 Coirr-v clr* Oor.eral, United States Amy Strr.tegio Caasst*- ' 

nication« Ccaacr,?, Barop*«, SüvB-0r3, kVi'iit    Kr. 
Thcf.'i-5an, W lie: York O9O56 

2 Chalmin, Fct'eral Paoerve Board, Cod« 1^7 ATTN:    Kra, 
Back, kaehlngton, D,C.    20551 

1 Coen-trider, Sl^ctronlc Systees 01 vision. Air Pore« S-rateB« 
Connaitd, ATTH:    BSMT/Kr. J. Ritch«ll, L. Q. Banaeca 
Flold, Bedford. Kassachupatta    01730 

,' 26 International BuslneoB MacLlnea Cory., Kational Pedaral 
k Harketlng, ATXII:    Mr, C. R, Cuotsr, 10*01 Pernwood 

*, Drive,. Bcihecda, Maryland   2003* 
1 15 ÜKTVAC Corporation, ATTH:    AUTODIH Project Manager, 
' 2121 Wisconsin Avanue, N.W., Washington, D.C.    20OC7 
) 2 Comander, Defense Coanerclal Coastunications Office, 
'■ ATT»:    D413, Scott Air Force Base, Illinois    62225 

50 Western Onion Telegraph Coopany, ATTN:    Mr. R. M, Pool, 
I AUTODXN Program Manager, 2009 N. 14th Street, Arllngt—. 

Virginia    22201 
2 Burroughs Ccrporatiur.,  ATT«:    Kr. RoUetb DvuvCkar, Paoll, 

Pennsylvania    19301 
6 Director,  National Bureau of Standards, ATTH:    Mr. Robert 

. C. Raybold.  Room fill6, Metrology Building, Washington, 
D.C,    2023* 

I   ( 1 20 Administrator, Defense   Documentation Center, ATTV: 
1 DDC-TCA Cameron Station^ Building #5, Alexandria, 
j Virginia 22314 '  / 
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3 Phllco I'ord Corporation» ATTNt    Nlsa Margaret O^laharty, 
Librarian, 3900 Veloh Road, VllioM Oro^a, PannaylvaMa 
19C90 

1 Mr. J. Z. Millar, Talacorstunieatlona llactrnnloa, 7?        » 
Blackburn Plaea. Suisalt,  NAW Jarroy    07901 

1 Mr. D, A. Lnughland, Telotypa Corporation, Karkating 
Rtrpntaantativa, Oowarnmant Projacta,  5l>t>5 Touhy Avanua. 
Skokla, Illlnola   60076 

S Aoertaoh Corporation,  ATTNt    Klna ElltaUth W. Qilllaa 
121 North Broad Streat, PMladolrhia, Pa. 19107 

1 Coaeandar, Wcatorn Tot hor.j^  (AISU), Vandanbcrg Air 
Porca KäS«, Callfonila   9i!*37 

1 Chief, Calibration and Kotrology DJvlolon, r80?n 
Inortial OuldTira and Coltbr.^vlon Orr-Jip (AFI/?), 
KflW4rk Air Tore« Ctatlcn, Fawark, OMo   430^5 

1 Chief, Clviiihn Rar»rfr»aa Prftneh, latiunAl i'en '.r>^l 
Raeorda Cpntar (Civilian Paracnnal Raooroa), c.icral 
Servlcea /.dnlnlatrntlon.  111 Wim.ebago Streot. St. 
Loula, Miaroarl    6^119 

1 Autrbaoh Coi-poru'-lc»», ATW»    Mr, C, C. Morris, 1501 
Wiiiinn Cot'lavard, Arlington« Virginia 

I CoaatndlnA ofx'ic-»', Harry üitmorä 1.. loranox-ios, ATTtJi 
AKJU90*Aat Haahlngton, U.u.    A>VV'3 '\ 

5 Comnender, >:aval EXa^troniea :'jrtc:.s Conrrand,  Northeaei Divi-        * 
aion, Elcctronlca LlVrary. Code 1201, ?«d«ral Offiea Build- 
ing» Si'd Avenue and S^th t;tf*ec, E «ookipi, H. Y.  132?2 

X        Officer In Charcie, rnval Li-ip irf!> ir »©ring Center Ttorfolk 
Division <Codo 66412), l.&vi.l Skbtion, riorfolk, Virginia 

23511 
-SrlenWflo Data Svataa», C*51- Rßoanrch Boulevard, ATTNt 

Mr. rUch&*l Win::ler, Rockvi lie, Maryland   20650 
Col'iina Rs«110 Corporatlcr.,  ATi«"    Hr. R. 0, Socnda, 

N«il Station ii)x>'lh3, Dalla«, Te^aa 
Eleclronlo Material Officer. Box kO, Naval Comunicationa 
Station, FPO M*w tork    09^1       /•       ' 

Coaenandar, Detech<A«nt 9* Elaotronloa Syatea Diviaion 
Europar (E3nHC/:<r, Wxlk), A?0 New York 09633 

Commander, 20^th Cocmunicatlona Group, McGlallan Air Porca 
Baae, California 95652 

Coamander, 20't5th Coaaiunieationa Group, Andrava Air For«« 
Baaa, Maryland 20331 

Commander,  2193rd Comsunieationa Squadron, Norton Air 
Porca Baaa, California 92*09 

CoMVinder,  ?l0Uh Cownunlcatlone Squadron, Oantila Air 
Porca Station. Ohio 45^01 

Coeynanding Officer,  Naval Cocaunicntion Unit, »Uncock 
Plaid,  Syrttcua«,  New York 13225 

Caimander,  l^B^th Cosnunlcationa Squadron, Tinker Air 
Porca Baaa, Oklahoma 73145 
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Copies 

100 Commanding Officer, Naval Commcnloatlon Unit. Marine 
Corps Supply Center, Albany, Georgia 31701 

105 Commanding Ofricer, United States Army Strategic , 
< Communications Facility, Fort Detrick, Maryland 21701 

60 Commanding Officer, Naval Communications Station, 
Honolulu, FPO San Francisco 96613 i 

' 35 Commander,  1961st Conaunicatlons Group, APO San 
Francisco 9627^ 

f 50 Commander«  1998th Communications Squadron, APO San i 
r Francisco 962Ö8 j 
1 50 Commander,  2130th Communications Squadron, APO New York ; 

09378 i 
110 Comriiandlng Officer, United States Army Strategic ' 

[ Communications Facility,  Pirmasens,  APO New York 09189 ' 
50 Commander,  1935th Communications Squadron, APO Seattle 

98728 
40 Commanding Officer, United States Army Strategic ; 

Comniunlcations Facility,  Okinawa,   APO San 
Francisco 96331 

? 50 Coimnondlng Officer, United States Army Strategic 
Comrumicatlons Facility,  Legh-n-n,   APO New York 09019 

,    ( 30 Commanding Officer,  United States Naval Coromunlcationa 
\ Station, FPO San Francisco ./r'30 I 
I 60 Commanding Officer, United States Army Strategic 
I Communications Facility,  Phu Lam, APO San Francisco • 
? 962^3 . j 
■■ 65 Commander,  1967th Communications Squadron, APO San j 
i Francisco 96267 ; 
> 20 Commander, Air Force Communications Service, ATTN: j 
I DOHO, Richards Oebaur Air Force Base, Missouri 64030 
I 35 Commanding General, United States Army Ccranunlcatlors- 
S Electronics Engineering Installation Afcency, ATTN: 
* SOCC-TED-TSTP, Fort Huachuca,  Arizona 85613 
I 2 University Computing Company, Technical Support Branch, ! 
j ^ll^SO Sunset Hills Road. Rcston, Virginia   22070 j 

2 Control Data Corporation, ATTN:    Mr.  J. Berard,  5272 
! River Road, Bethesda, Maryland    20016 
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1956 Oo—unlcationa Squadron (AFCS), APO 
Sun Francisco 96525 

Ooaaandar, Electronic Systems Division. ATTHt 
SCC, L. 0. Hanscoa Field« Bedford, Kassachusetts 
01730 

Air Force Representative Office, XP/krs. Weber/PDO, 
Lockheed Missiles ft Space Co., P. 0. Box 504, 
Sunnyvale, Californir 9^088 

Coaaanding Officer, 7th Signal Brigade, ATTHt 
ASUTSC-ODS, APO New York 09028 

Ooemander, Southern Communications Area (AFCS), 
ATTH: EIECS, Oklahoma City APS, Oklahoma City, 
Oklahoma 73145 

Ooamander, European Communlcatlona Area (AFCS), 
ATIH: SIS, APO Mew York 09633 

Ooamandlng General, U. S. Army Communications« 
Electronics Engineering Installation Agency. 
ATTH: TAD-USD-SSP, Fort Huachuca, Arlcona 85613 

Ooamander, 20U6 Communications Group, Wright« 
Patterson APB, Ohio.451*33 

Coeaander, Air Force Communications Service, 
ATTN: DCS EftI (EIIS), Rlchards-Gebaur AFB, 
Missouri 64030 

Deputy Chief of Staff for Intelligence, Headquarters 
U. S. Army, Pacific, ATTHt OPIW-HP, APO 
San Francisco 96558 

Ooamander, 1986th Cuuaunlcations Squadron, APO 
Me« York 09286 

Commander, Southern Communlcatlona Area, Oklahoma City 
AFS, Oklahoma City, Oklahoma 73145 

Ooamander, Horthern Communications Area, Qrlfflss AFB, 
Hew York 13440 

Honeywell Information Systems Inc., ATTHt 
Mr. K. C. Houston, Ooamunicatlons Software Manager, 
Data Systems Operation, 1611 Horth Kent Street, 
Arlington, Virginia 22209 

Ooamander, 456th Combat Support Group, ATTH: 456 
COM! SQ/DO, Beele AFB, California 95903 

Commander, 2134-4 Communications Detachment, ATTHt 
DA, APO Hew York 09012 
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#      b. Modell. A duplex asynchronous operation allowing 
simultaneous two-way operation without automatic error and 
channel controls. Mode II AUTODIN terminal connectivity to 
ASC's&S discouraged. Subscribers 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 effecting 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. 

(. 

O 

d. Mode IV.    A unidirectional asynchronous operation 
(send only 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 limited channel coordination, and display limited 
Information to the operator. 
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CHAPTER 3. • CHANNEL COORDINATION CONTROL CHARACTER 
OtFINITIÖNS-SYHCHRONOUS OPERATION 

1. Introduction. Control characters are transmitted with 
even parity, nie five subsets of control characters are 
defined In paragraphs 2 through 6. 

2. Cowiunlcation Frawlng Characters. Coimnunlcation 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- 
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 first block of a message. SOH Is an even 
DArltv eharactar.  It 1< alwav« followed bv thm   ««Inet 

a. Start of Heading - SOH. SOH Is the first framing 
ac^er of the first block of a message. SOH Is an t 

parity character. It Is always followed by the select 
character. This sequence will not be spilt 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 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, 8, C, 0, E, 0, 
K, M, P. G. and H. The receiving subscriber terminal will 
process messages and route them to the output device 
associated 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 LNF to determine whether to perform 
message exchange and may change the select character to 
correspond to the required output format. Select characters 
that may be used by the ASC are A, 8, C. 0, E, F. M, P. S, 
and H. , 

•,-   
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(1)    The select characters will be as follows: 

Select 
Characters 

■ 

A 

i 
i 

D 

El 

P 

Identification 

Teletypewriter format and code. 

Identifies the source transmission tape 
as being 7 track tape. 

■ 

Identifies the source transmission tape 
as being 9 track tape. 

Card format. 

Data format magnetic tape terminal. 

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

0 Identifies the block transmitted in 
response to KNQ. 

H ASCII paper tape. 

J Circuit switching unit. Select MSU 
CONUS AUTODIH. 

K Circuit switching unit. Select CSU 
CONUS AUTODIN. 

N Reserved for future use. 

P Reserved for future use. 

8 Switch paper tape flash or higher.prece-. 
.denoe* «essages Identification--Activate 
operator alarm. 

The AUTODIN program will permit continued use of Select 
Character E until July 1972 when existing magnetic tape 
terminals will have been modified to conform to the new 
procedures defined in Chapter Ip. 

• • 
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(2)    AUTODIN handling of select characters will be as 
fo Hows: 

(a)    Select Characters A, B, 0, D, E and H are 
sea by the receiving terminal to route messages to the output 

device associated with the Select Character.    Select Characters 
J and K are used in circuit 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 Node I ASCII channel if the header 
of the message indicates flash or higher precedence.    It will 
not be Inserted by any subscriber terminal. 

# (c)    Self«.4: 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 Node 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 Node 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 Node I ASCII terminal. 

(e) Select Character 0 is not defined for use in 
the leased ASc's.    Select Characters H and P ax* rasarved for 
future use. 

(3)    The IMF 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 preferred output 
format.    IMF's will be as speoifi^ih JAHXP .128.. 

'"   ' 

' i 

• 

■ 

M 



. 

M DCAC 370-D175-1 
Change 2 

(4)    Hie IMF codes authorized for uce In AUTODIN are 
listed below.    These codes can only be paired as prescribed In 
JANAP 128. 

C 

IMF 

A 

Source Media 

Paper Tape (teletype- 
writer ASCII) 

Format 
, 

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

B Magnetic Tape, con- 
taining one or more 
structured binary stream 
messages with variable 
length records. 

EAM cards or magnetic 
tape. 

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

Fixed record length of 80 
characters. 

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

Structured messages are 
recorded in a local or 
native character coding 
scheme in variable length 
records with the header, 
text,, änd BOT records for 
each message on the tape. 

o 

0 

Paper tape from Node II 
and Mode V relays 
(ITA #2) 

Paper tape (five level 
ITA #2) 

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

Indicates message was 
prepared in modified 
ACP 12? format. 

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

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

■ 

JO 

I '"' Aj» v^ 
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i 

urn 
Q 

R 

S. 

* 
urce Media 

■ 

Paper tape, ITA #2, 
Ptormat converted ACP 

* 127 to JA!«« 128 

Paper tape (Teletype- 
writer ITA #2). 

Magnetic tape or 
punched card. 

Paper tape (teletype- 
writer ITA #2). 

3-^ 

Pormat 

For use only at Node I 
subscriber terminals per- 
forming format automatic 
conversion. 

Off-line encrypted text. 

Single 80 character record 
which is a complete date 
message including header 
and SOTS. 

Any ITA #2 Teletypewriter 
message which is not off- 
line encrypted. 
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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 character. 

d. Delete - DEL. At a Node I ASCII subscriber terminal DfiL 
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 a tributary, the 
ASC will change this character to the proper security character. 

e. AUTODIN Security - (Switch ActionK On input from a 
tributary, the ASC will add the 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) 8 for Secret. 

(d) C for Confidential. 

(e) R for Restricted (Mot authorized for intra-USA 
use). 

(f) E for KPTO (iuicrypted for transmission only). 

. 

:;A 

(g) U for unclassified. 

(h) N reserved for special use. , 

(2) The ASC will process R and C as COKPIDIMTIAL. 

(3) At the ASC, the security characters in the header 
format are checked to assure that the security classification 
of the message does not exeeed the authorised 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. 

* 'S '"   ' 
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(4) If a mismatch occurs as the message Is being trans- 
mitted, transmission will be halted and canceled (ÜJQT sentj and. 
the message for the destination removed from €he'system. ' Ah 
appropriate ASC supervisory printout will be issued advising 
of such action. 

; 

(3) 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 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 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 messages.'where short 
blocks are pettnittea. ( 

g. End of Text - ETX. ETX.  is 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 is the last framing character of 
every block in 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 MC 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 detected, 
the next character will be compared bit for bit with the 
receiver generated BP character. The two characters must be 
identical.  If they are not, the block la considered to be 
in error. 
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TABLE 8-2.     MODE I ASCII TRIBUTARY LINE FORMAT IWF 
"C",   "R",   "Q",   "T",  AND "A" MESSAGES 

«) First Block 

Framing 
Control 

Framing 
Control 

Two Characters 80 Characters Two Characters 

SOH 
"SEL" 

See chapter 
3 

Format per 

JANAP 128 
ETB BP 

b) Intermediate Blocks 

Two Characters 80 Characters Two Characters 

STX DEL 
Format per 
JANAP 128 ETB BP 

c) Last Block 

Two Characters 30 Characters Two Characters 
STX DEL Format per 

JANAP 128 
ETX BP 

TABLE 8-3.     MODE I   ASCII TRIBUTARY LINE 
FORMAT IWF  "S" MESSAGES 

Framing 
Control Data Group 

Framing 
Control 

Two Characters 80 Characters Two Characters 

SOH D Format per 
JANAP 128 4^ 

ETX BP 

^^^ 

■ - — JI,.Ü., .>^-  L 
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I TABLE 14-5.     Ix»«»*«* Ck« 
P«ralte«d  1B ASCII   ( 
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Z 
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e 
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05)1 
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* 
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\ 

Users of this expanded character set are cautioned that 
not all AUTODIN terminals can accommodate all of the ^ 
10k characters.     It Is the user's responsibility to ^£3 
Insure that loss of character Integrity Is not incurred 
by attempting to use those additional characters of this 
table not contained in Table lk-2 In messages addressed 
to AUTODIN terminals not capable of accommodating the 
expanded character set. 
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BEL2 

LF2 

CR2 

SO2 

SI2 

EM2 

DEL2 

MUL2 

DC32 

DC42 

SPACE2 

Nonprinting characters. 
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DCA CIRCULAR 370-D175-1 22 August 1972 
Change 3 

STANDARDS 

DCS AUTODIN Interface 
and Control Criteria 

1.    DCA Circular 370-D175-1 Is changed as follows: 

a. Page xlv,  list of tables.    Insert new entPle« äs follows: 

"Table Page 

8-9 Mode I ASCII Tributary to ASC Line Format 
LMP "O" Messages  5-9 

8-10 Mode I ASCII ASC to Tributary Format 
LMP "O" Messages  8-10" 

b. Page 3-11*  paragraph 5a,  line 9.    Delete  the words "and 
II" and substitute "II, and 00". 

c. ^«fee 7-9, paragraph 3d.    Delete the first four sentences 
and substitute:    "The disconnect sequence can be initiated either 
manually or automatically by either the calling or the called 
terminal.    At the calling terminal, the disconnect signal Is hot 
automatically initiated until after acknowledgment has been 
received for the ETX (End of Test) block." 

Approved for public release; 
distribution unlimited 

p 
OPR:    450 
DISTRIBUTION:    A, K, Lj Special 

i 



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 7-1,  7-2 
V 8-1, 8-2 8-1, 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 his been completed,  this change may 
be filed with the basic publication. 

FOR THE DIRECTOR: 

OFFICIAL: IAWRENCE LAYMAN 
Captain, USN 
Chief of Staff 

( 

Chief, Administrative Division 

1    Enclosure    a/s 

^ 

O 
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SPECIAL DISTRMSUTION 

Copio« Addreaa 

2 Coaaaandar, National Coanunleatlons Sy«tenvDof«nse 
CoBBU'.*,f Atlona Agency Operations Center, Washington, 
D. C.    20305 

13 Coanander, Defense Cotaaunlcatlons Engineering Office, 
Oerey Engineering Building, i860 VkAhle Avenue, 
Reston, Va. 22070 

k Cootaandlng General, United States Army Strategic 
Cooamnlcfttlons Conmand, ATiii:   Technical Reference 
Canter, Port Ruachuca, Arltona 85613 

1 Coaaandlng Officer, United States Arry Strategic 
Cocoaunicatlono Cooaand * Pacific, APO San 
Pranslsco 96557 

1 Ccnmandlng Officer, United States A nay Strategic 
Coamunlcations Conaand Facility, APO San 
Francisco 962^8 

1 Coosnander, Electronic Syetecs Division« Air Force 
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j.. G. Kanscoa jrleld,  Bedford, Kassnchi'totaa 
01731 

3 Comaondlng Officer, United States Array Joint Support 
Cccmand,. VTSSSi SCCJ-OE, Fort Ritchie, Maryland 
21719 

15 Caasandlng General, United States Arny Electronics 
Ccx&T'uid, CoBBaunications/Autoaatle Data Processing 
Laboratory, ATTR:   Chainwn, Military Coasaunleatlons 
Systems Technical Standard« Coeaattoe, Fort NontMX&th, 
Hew Jersey 07703 

50 ConiBander, Electronic Systems Dlviaion, Aim:    HQ 
BSD (DCD), L.-O. Kanscoa Field, Bedfor', 
Massachusetts 01730 

2 Coososndlng Officer, Pacific Missile Range, Poet 
Office Box 25, Point Mugu, California   930^1 

35 Administrator, General Servicea Administration, 
Room 4024 (TCSR), ATTM:    Mr. T. C. Lehning, 
16th ft F Streets, Washington, D.C. 20405 

7 Conaandant of the Marine Corps, Headquarters, Marine 
Corps, Washington, D.C. 20380 

5 Conmander, Defense Comnunlcations Agency, Alaskan 
Region, APO Seattle 96742 

5 Conmander, Defenae CcsBunlcatlona Agency, Western 
HemiBphere Area, Building 6286, Fort Carson, 
Colorado 80913 

3 Coanander, Defenae Communications Agency, European 
Area, APO Hew York   09131 

5 Coanander, Defenae Conntunlcationa Agency, Pacific 
Area, FPO San Faanclaco 96515 
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Coanander» Defense Cocsuinicatlons Agency, Far Baat 
Region« APO San Francisco 96525 

Chief, Defeneo concnunlcatlons Agency, Northern 
America Field Office, Box 1514, station B, 
Ottawa \, Ontario, Canada 00100 

Coonandlng General, United States Continental Amy 
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President, Data System Analynlo, ATTHt Kim Nfister, 
Cooper Parlcvay 13ullolng, PennoaukenJ H. 7 08109 
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CoBsanding General, United States Amy Signal Center ft 
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Coonandlng Officer, Tobyhanna Anay Depot, ATTN:    Publi- 
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Washington, D.C. 20360 
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*         1     Couc-nder,:.2104th Coraaunioetions Squadron, ATTNt TCA 
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Force Systems Coasaand, United States Air Force, 
L. G. ilanscom Field, Bedford, Massachusetts 01731 

1     Commanding Officer, Sixth United States Army Stock 
Control Center (COSMOS), ATTKi AMCOS-DO, Presidio 
of San Francisco, California 94129 

1     Coaoander, Military Training Center, ATTR: TS-DC, 
Lackland Air Force Base, Texas 78236       

1     Commander in Chief, Pacific Air Force« AWN: ESPLO, 
AFC San Francisco 96553 

1     Commanding General, United States Amy Strategic 
Communications Command LL Batallion, ATTN: 8-3 
Section^ APO San Francisco 96218   

12     Commander, Naval Electronics Systems Command, ATTN: 
04123-C2, Washington, D. C. 20360 

1     Commanding General, United States Army Signal Center 
& School, ATTN: SIQSY-4, Fort Monmouth, New Jersey 
07703 

1     Coananding General, First United States Army, ATTN: 
AKABD-SCT, Fort George G. Meade, Maryland 20755 

r ) 1     CotBsander, Tactical Air Command, ATTN: DQST8C, ' 
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Coomanderj Military Airlift Coaasnd; ATTHt MAÖCCC, 
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Ccxcmander« Def9nse.Coaw iloatlone Agency« Southeast 
Asia Region, APO San FrHnclsco 96274 
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ATTN:    D413, Scott Air Force Base,  Illinois 62225 

President, Western Union Telegraph Company, ATTN: 
Mr. R.  M. Pool, AUTODIN Project Manager, 
2009 N.  l^th Street, Arlington, Virginia 22201 

President,  Burroughs Corporation, ATTN: 
Mr. Robert Donecker, Paoli, Pennsylvania 19301 

Director, National Bureau of Standards, ATTN: 
Mr. Robert C. Raybold, Room B116, Metrology 
Building, Washington D. C. 2023^ 

Administrator, Defense Documentation Center, ATTN: 
DDC-TCiV, Cameron Station, Building #3, Alexandria, 
Virginia 2231^ 

President, Philco-Ford Corporation, ATTN: 
l.xss Margaret 0'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, 
Government Projects, 5555 Itouhy Avenue, Skokie, 
Illinois 60076 

President, Auerbach Corporation, ATTN: 
Miss Elizabeth W. Gillies, 121 North Broad Street, 
Philadelphia, Pennsylvania 19107 

Coomander, Western Test Bange, Yandenberg Air 
Force Base, California 93437 
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Address 

Chief, Calibration and Metrology Division, 2802D 
Inertial Guidance and Calibration Group. 
Newark Air Force Station, Newark, Ohio 43035 

Chief, Civilian Reference Branch, National Personnel 
Records Center (Civilian Personnel Records), 
General Services Administration,  111 Hinnebago 
Street, St. Louis, Missouri 63118 

President, Auerbach Corporation, ATTN: 
Mr. C. C. Morris, 1301 Wilson Boulevard, 
Arlington, Virginia 22209 

Commanding Officer, Harry Diamond Laboratories, 
ATTN:    AMXDO-AS, Washington D. C.  20438 

Commander, Naval Electronics Systems Command, 
Northeast Division, Electronics Library, Code 1201, 
Federal Office Building, 3rd Avenue and 29th 
Street, Brooklyn, New York 11232 

Officer-in-Charge, Naval Ship Engineering Center 
Norfolk Division (Code 66412), Naval Station, 
Norfolk, Virginia 23511 

President, Scientific Data Systems,  2331 Research 
Boulevard, AVTN:    Mr. Michael Vinkler, Rockville, 
Maryland 203^0 

President, Collins Radio Corporation, ATTN: 
Mr. R.  G. Bounds, Mail Staticn 4i6-l43, Dallas, 
Texas 75235 

Commander, Electronic Material Officer, Box 40, 
Naval Communications Station, FPO New York 09544 

Commander, Detachment 9» Electronics System Division 
European, ATTN:    ESUHC/Mr. Vilk, APO New York 
09633 

Commander, 2049 Communications Group, McClellan Air 
Force Base, California 93632 

Commander, 2043 Communications Group, Andrews Air 
Force Base, Maryland 20331 

Commander, 2193 Communications Squadron, Norton Air 
Force Base, California 02409 

Commander, 2104 Communications Squadron, Gentile Air 
Force Station, Ohio 43401 

Commanding Officer, Naval Communications Unit, 
Hancock Field, Syracuse, New York 13225 
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Commander» 1984 Communications Squadron, Tinker 
Air Fbrce Base, Oklahoma 731^5 

Commanding Officer, Naval Communications Unit, 
Marine Corps Supply Center, Albany, Georgia 
31701 

Conmanding Officer, United States Army Strategic 
Communications Facility, Port Detrick, Maryland 
21701 

Coonanding Officer, Naval Communications Station, 
Honolulu, FPO San Francisco 96613 

Commander, 1961 Comm»nicatior.s Group, AFO 
San Francisco 96274 

Commander, 1998 Communications Squadron, AFO 
San Francisco 96288 

Ccamander, 2130 Communications Squadron, AFO 
New York 09378 

Commanding Officer, United States Army Strategic 
Communications Facility, Pirmasens, AFO 
New York 09169 

Cocnander, 1035 Conünunlcations Squadron, AFO 
Seattle 98728 

Commanding Officer, United otates Army Strategic 
Communications Facility, Okinawa, AFO 
San Francisco 96331 

Commanding Officer, United States Army Strategic 
Communications Facility, Leghorn, AFO New York 
09019 

CocmanrUrg Officer^ United States Naval Communica- 
tions Station., FPO San Francisco 96630 

Coomanding Officer, United States Army Strategic 
Communications Facility, Phu Lam, AFO 
San Francisco 96243 

Commander, 1967 Communications Squadron, AFO 
San Francisco 96267 

Commander, Air Force Communications Service, ATTN: 
DOHO, Richards-Gebaur Air Force Base, Missouri 
64030 

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

President, University Computing Company, Technical 
Support Branch, 11480 Sunset Hills Road, Resten, 
Virginia 22070 

oi 

o 
if. 

»> 



o 
DCAC 370-D175-1 
Change 3 

II 

Copies 

2 

1 

2 

10 

C 

io 

Address 

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

Commander, 1956 Communications Squadron, APO 
San Francisco 96525 

Commander, Electronic Systems Division, ATTN: 
DCD, L. 0. Hanscoa Field, Bedford, Massachusetts 
01730 

President, Air Force Plant Representative Office, 
ATTN: XP/Mrs. Veber/PDO, Lockheed Missiles & 
Space Co., Post Office Box 504, Sunnyvale, 
California 9^088 

Commanding Officer, 7th Signal Brigade, ATTN: 
AEUTSC-ODS, APO New York 09028 

Commander, Southern Communications Area, ATTN: 
EIECD, Oklahoma City Air Force Station, 
Oklahoma City, Oklahoma 731^5 

Commander, European Communications Area, ATTN: 
EIE, APO New York 09633 

Commanding General, United states Army Communications 
Electronics Engineering Inrtallation Agency. 
ATTN: TAD-USD-SSP, Port Kuachuca, Arizona 85613 

Commander, 2046 Communications Group, Wright- 
Patterson Air Force Base, Ohio ^5433 

Commander, Air Force Communications Service, ATTN: 
DCS E&I (EIIS), Richards-Gebaur Air Force Base, 
Missouri 64030 

Deputy Chief of Staff for Intelligence, Headquarters 
United States Army. Pacific, ATTN: OPIN-HP, APO 
San Francisco 96558 

Commander, 1986 Communications Squadron, APO 
New York 09286 

Commander, Southern Communications Area, Oklahoma 
City Air Force Station, Oklahoma City, Oklahoma 
731*5 

Commander, Northern Communications Area, Grlfflss 
Air Force Base, New York 13440 

President, Honeywell Information Systems Inc, ATTN: 
Mr. K. C. Houston, Communications Software Manager, 
Data Systems Operation, l6ll North Kent Street, 
Arlington, Virginia 22209 
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Address 

Commander, ^56 Combat Support Group, ATTN: 456 
Comm Sq/ÖO, Bealo Air Pore« Base, California 
95903     . ' 

Commander, 2134-4 Communications Detachment, ATTM: 
QA, APO Mew York 09012 

Commanding Officer, United States Army Special 
Security Group, ATTN: ACSI (Major Johnson), 
Room 2A514 (Pentagon), Washington D. C. 20310 

Commander, 96 Bomb Wing, ATTN: DOK, Dyess Air 
Force Bak.e, Texas 79607 

Commander, 1937 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 Force Station, 
Virginia 23801 

Special Security Officer, 25th Continental 
Air Defense Region, McChord Air Force Base, 
Washington 98433 

Special Security Officer, 2lGt Continental 
Air Defense Region, Hancock Field, New York 
13225 , 

Special Security Officer, 24th Continental 
Air Defense Region, Malmstrom Air Force Base, 
Montana 59*102 

Special Security Officer, 23rd Continental 
Air Defense Region. Duluth International Airport, 
Duluth, Minnesota 55814 

Special Security Officer, Continental Air Defense, 
ATTN: CISS, Ent Air Force Base, Colorado 80912 

Manager, National Communications System, ATTNt NCS-DO/ 
Mr. George White, Washington, D.C. 20305 
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CHAPTER 7. AÜTODIN CIRCUIT SWITCHIM5 HBTVORK OPERATION 

1. Introduction. In addition to it« Mcssag« Switching Unit (MSÜ) providing 
•tor« and forward Msaag« «witching, th« Tinker Air Pore« B«««, Oklaho— 
ASC ia «quipped with a Circuit Switching Unit (CSU). Th« CSU provides • 
capability for real-tine n««aage transfer over direct connections bstween 
it« own subscribers (locel tributary operation«). It also operates in 
conjunction with an MSU over Interchange trunk« when «tor« end forward 
service is required. Seperete Interchange trunka for trananiaaion frca 
CSU to MSU and fron MSU to CSU ar« provided. Th« circuit «witching unit 
of AÜTODIN waa dealgued prlaarily to paa« larg« voluae data fila« fron 
on« tributary to another. Although Chi CSU la capeble of paaalng abort 
aeaaagea, greater circuit and ayataa efficiency will be realised with 
larger volume tranaalaalona. A preanptlon feature ia avelleble for Plaab 
meesages; however, it i« not recoaasnded for generel use. Plaab ■aaaage 
tranamlaslon over the CSU should not be used except when MSU services are 
not available. The circuit awitching network handlaa digital traffic only. 
Duplex operation nay be uaed between tributarlea within the circuit awitch- 
ing network. The leaaed AOTQDIN circuit network operetea with linea that 
uae either PIELDATA Code or the ASCII. Thla chapter deala only with 
operation uaing the ASCII. Although only one CSU ia currently being 
utilised, thi« ch«pt«r aa written 1« also applicable to a network of sore 
than one Interconnected CSU. 

2. Signals end Preanblea.» Control end supervisory signalling la accc 
pll«hed over the infonation patha for all clrculta. The control aigaalling 
ia in Mode I ASCII and a real-tiae connection cen only be aade between 
temlnels that are coapatible with regard to apeed and type. Control 
algnalllng la a nodulatlon rat« of 73 x 2", where a 1« an integer equal 
to or greater than sero and equal to or leaa than aix. Supervlaory 
algnala are either d .c. levels or eight-bit character« cenforalng to th« 
■odulatlon rate requlreaent deacribed above for control algnala. In the 
following paragrapha, algnala and preanbles are deacribed for Mode I ASCII 
operation. Code compatibility ia obaerved throughout the full aequence 
of the call; i.e., if «a ASCII terminal originates a call, all control 
and teat charactera involved in the connection of the call will be in 
ASCII. 

// 
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a. Signals. 

(1) Free State. Tht sand and receive lags of a 
line or trunk are at a steady "1" whan the circuit Is free. 
This Free State signal Indicates that the line or trunk 
Is 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 SYM characters (10010110) 
to the CSU as a Service Request. This Is an Indication to 
the CSU that the calling 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 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. The 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 Request (SRA). The 
signal Is a steady "0" placed on the 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 tributary 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 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 Is, therefore, synchronized to the calling line. 

iS 
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CHAPTER 8.    TRUNK AND TRIBUTARY BLOCK IOBMATS 

1.    Introduction.    Control characters ara daflnad In chaptar 3.    Thl» 
chapter dcllaeates trunk and tributary block fraalng rule« by Language 
Media Fonuit (UIF) Indicator. 

2.    Tributary Block goraat«. 

a.    Block fraalng by IMF for ■assagas tranmltted by tributaries la 
shown In the following tablea: 

IMF Table 

C, R, T, A. Q 8-2 
S 8-3 
D 8-4 
B. I 8-5 
G (tributary to ASC) 8-9 
G (ASC to tributary) 8-10 

b. For IMF's other than G, block fomasts transnltted between the 
ASC and tributaries are the sane as those shown In tables 8-2 through 8-5. 
For IMF G block fonats transaltted fro« the tributary to the ASC are as 
shown In table 8-9 and block fonats transaltted from the ASC to the 
tributary are as shown In table 8-10. 

c. Between the ASC and the subscriber tsnlnal^ oessajes will be 
fbrmatted and transmitted In 80 text character blocics for synchronous 
operations using IMF's C, R, T, A, Q, and S. For blocks containing less 
than 80 text characters, fill characters, odd parity ASCII SI, will be 
Inserted to «Mlntain unlforn blocks of 80 text characters. 

d. Between the tributary and the ASC, for ■essages having an IMF of 
G, the SOB block containing the Transalsslon Identifier (TI) line will be 
formatted and transaltted es a short block;' i.s., a block of 79 or less 
text characters truncated by the fraalng control character aequence EM, 
ETB, BP. Interaediate blocke and the End of Text (ETX) block will contain 
80 text characters with fill characters (odd parity ASCII SI characters) 
Inserted as necessary to aalntain uniformity. 

a. Between the ASC and the tributary for aeesages having an IMF of G 
the 80H block will be formatted as a short block in accordance with para- 
graph 24L. Baader blocks containing routing indicators may be truncated by 
the uae of the EM character to delete nonpertlnent routing Indicators and, 
at the saae tlae, maintain original meesagc 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 transaltted 
exactly as received. 

ff 
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3.    Tnmk Block For—f. 

a.    Block frasing by LMP for trunk llnaa la •bown In tha following 
tablaa: 

IMF Tabla 

C, R, T, A» Q 8-6 
S 8-7 

Massages will ba fonattad and transmitted In 80 text character blocks; 
however, for blocke containing laaa than 80 text charactara, fill 
characters, odd parity ASCII SI, will ba inserted to aalntaln uniform 
blocke of 80 text characters. 

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

c. Block formats for LMF B and I messages on trunks ere the 
aa thoaa delineated for LMF D messagee In paragraph b. above. The Mode 
Change (MC) block delineated in tabla 8-5 la also required on trunks 
to segregate the end of the binary text from the last block of tha 
message for LMF B and I maaaages. 

d. Mode II messages are not divided into blocke on tributary lines. 
Mode II formats on tributary lines are es prescribed in ACP 127 aeries 
end JAMAP 128. Mode V messages are not divided into blocke on tributary 
lines. Mode V tributary llnaa may ua« either the JANAP 128 or ACP 127 
series paper tape message formet. On trunks, however. Mode II and V 
messagee will be divided into blocke aa shown in tabls 8--8. 

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

SO 
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#       TABLE 8-9.    MODE I ASCII TRIBUTARY TO ASC LIME FORMAT 

IMF  "0" MESSAGES 

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

8-9 

Two Characters 79 or leas Characters Three Characters 

SOH SEL 
Input TI 

C--_S SjAAAA«! 

Channel1 CSN2 

Id 

EM ETB BP 

b) Intermediate Blocke: 

; TWo Charactera 80 Characters Two Charectera 

STX DEL Text Characters ETB BP 

c) Lest Block: 

Two Charectera 80 Characters TWo Cherecters 

STX DEL Text Characters 
(Includes filler char- 
acters, If any) 

FIB BP 

■^The Channel Identifier (Channel Id) consists of three 
alphabetic characters. 
?The Channel Sequence Number (CSN) consists of three 

aümaric characters. 

J/ 
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# TABU 8-10.    MODI I ASCII A8C TO TRIB0TA1I FOWAT 
LMP N0N NBSSAOES 

«)    80B Block r«mf Inlt tte Output TraaMlsalon Uanttfiar (TI)t 

Am Charaetsrs 79 or loao Charactoro Thraa Charaetara 

80H SIL 
Output TI 

Chaimel1  CSB^ 
id- 

BM   BIB  BP 

b)    latamadlata Blockat 

Two Charaetara 80 Charaetara Two Charaetara 

sn OIL Text Charaetara BTB BP 

e)    Laat Block: 

TWo Character« 80 Charaetara TWo Charaetara 

8TX OIL Taxt Charaetara 
(Indudaa filler char- 
aetara. If any) 

BTB BP 

^e Chc-inel Identifier (Channel Id) consist» of three 
alphabetic characters. 

2rhe Channel Saquance Munhar (CSU) conalsts of three 
ftuaaric characters. 

j-S 
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SPECIAL DISTRIBUnOM 

Addr<a> 

■■'...■ >5 , 

- .. 

96557 

96248 

CoMUundar,. Rational Coawmlofttlona Syataa/Dafanaa 
Coawmlcatlona Afaney Oparatlona Cantar. Vuhlnston« 
D.O. 20305 

CoNMBdar, Dafanaa CoawinlMtlona Inglnaarlns Offloa« 
Waahln«ton. D.O. 20305 

CoBBandlng Qanaral, IMltad Stataa krmj 8 trat agio 
Coaaunleaklona Coanand, AfTR: Ttchnloal Rafaranoa 
Cantar, Fort Huaohuoa, Arlcona 85613 

Caaaandlnt Offlear, United Stataa Anjr Strategie 
CoMunicationa Coaaand - Pacific, APO San franelaeo 

Cu—andlng Officer, united Statea Any Strategie 
Cc—unlcaslona Conund Paoiilty, APO San Franelaeo 

Coaeander, Electronic Syatena Dlvlalon, Air Force 
Syataaa Coanand. ATTNt BSIN/Mr. HlglnbothaaAAOl 
h, 0. Hanacoa Fla Id, Bedford. Naaeachuaatta 01731 

Coaaandlng Officer, United Stataa Amy Joint Support 
Coaaand, ATTMt SCOJ-OB, Port Richie, Maryland 21719 

Coaaandlng General, United Statea Army Slaetronlca 
Coanand, Ccaaunloatlona/Autoaatle Data Froeaaalng 
Laboratory, ATINt Chairaan« Military Coaaunlcatlona ' 
Syetana Technical Standarda Coaalttee, Fort Monoouth,, 
Ne« Jeraer 07703 

Coaaander, Electronic Sjrateaa Division, ATTMt ENSP, 
454 Trapalo Road« WalthasbMaeaachuaetta Obis* 

CoaaMuidlng Officer; Pacific Nlaalle Range, P. 0. Box 25« 
Point Mugu« California 93041 

Adnlnletrator, Oeneral Senrlcee Adalnlatratlon, Rooa 4024 
. (TCBR), ATPMt Mr. T.C. Lehnlng, 18th * F Streete, 

Waehlf«ton, D.C. 20405 
Coaaander, Rational Military Coaaand Syatea Support 
Cantar, Rooa BB-685, Pentagon, Vaahlngton, D.C. 20301 

Coaaandant of the Marina Corpa, Beadquartara, Marina 
Corp«, Washington, D.C. 2038O 

Cooäsndar, Defense Coaaunlcatlona Agency, tlaakan Region, 
APO Seattle 98742 

Coaaander, Defenae Coaaunlcatlona Agency, Veatarn Realsphera 
Area. Building 8286, Fort Caraon, Colorado 80913 

Coaaander, Defense Coaaunlcatlona Agency. Buropaan Area, 
APO New York 09131 
naander, Defenae Cwimlcatlona Agency. Pacific Area, 

. FPO San Franelaeo 96617 
Qcwaander, Defaaao Coaaunlcatlona Agency, Far Beat Region, 

APO Sen Franelaeo '96267 
Chief, Defence Oo—unleations Agency, Northern Aavrloa Field 
Offlee, 119 Ross Avenue, Ottawa 3* Ontario, Canada 00100 

Coaaandlng Officer, The United Statea Loglatlc Group, 
Detaehaent 115, APO He« York 09663 
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CoHMndinc teiMiral, united State» Contln«ni.%l kntf 
CammnA, Port Nonros, Vlrflnl« 23351 

CoHMndlnc Offlear, United Stete« Anur Strategie 
CoMunieationa Canuiod Facility D, ATEMt    Nathoda * s i 
Raaulte« APO San Francisco 96337 

Caanandin« tenaral. United Stetea Amj Strategio 
Conaunlcations Coaaand, Co—»mlnationa SnciM«ring 
Dapartaant, Fort Uuaohucs, Arisona   85613 

Ccaaanding Officer, United Stetea Army Coanunieatlona 
Blaotroniea Endnaaring and Znatallation Aganoy, 
W#<atem BMlaphera (Provisional), Faeilitiaa Itaginaaring 
Division, Uoffaan Building. 2461 Risanhowar Avanua, 
Alexandria, Virginia   2231« 

Coaaanding Officar, Facility Control, Naval Coaauinicatious 
Station, FPO Haw York   09525 

Data System Analysis, ATTNt    Mia» llaater, Coopar Parkway 
Building. Pannaauksn, New Jersey   00X09 

Klelnsehaldt, Division of BOH Corp, ATTNt    Nr. R. 
Strialing. Suit« %06, 1612 *&* Street, N.W,, Washington, 
D.C.    20006 

Coonanding Oeneral, United States Army Electronics 
Ccon&nd,  ATTil:     AMSKL-RD-MAT, Ft. Monaouth, NC" 
Jersey   07703 

Coumander, Defense General Supply Canter, ATTNt    DOSC-DC 
(Kr. T. H. Myere), Richmond, VlrjUnla    23219 

Caanander, Defense Construction Supply Center. ATTNs 
DCSC-IS/C (Kr. C. Thorne), Columbus, Ohio   45215 } 

Conaander, Defense Depot Ogden. ATINt    DDOU-M (Mr. '4 
M. L. Oibson), Odgcn, Utah   64401 

Coaaandar, Stratectc Air Comand« ATTNt    DOCK, Offut 
Air Fore« Baa«, Hnbraska   68113 1 * 

Commander, Strategie Air Coiaoand, ATTNt M«J. Delbert E. ?1 
Saytoldt, Office of tha Aaalatent for SAC CoasMinioationa 
Syvteee, Directorate of Onma WTaot 1X8/0, Offutt Air 
Fore« Baa«, Kebrasxa   68113 ' * ' 

Coananding Oeneral, United Stetea Army Signal Center ft        ' 
School, ATTNt   8IQD3T-4 AUIGDIE Branch, Fort Mowouth 
New Jeraey   OTTOS t 

Conaanding Officer, Tobyhaxtna Aray Depot, ATTNt    Publi- » 
cationa Branch, Tobyharma, Pennsylvania    18466 t 

Ccoaandlng Officer, United Stetea Army Strategic 1 
Coaaunicationa Coaaand, Signal Qroup-Talwan, ATTNt 
P * 0 Division, APO San Francisco   96263 f ; 

Coaaanding Officar, United States Naval Ship Repair Facility, 
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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 appropriate 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 2m 

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 l,figure 1. Message formats 
will be as described in JANAP 128. Asynchronous operation 
will use ASCII and the ITA 12 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 b1o?k(s). Receipt of a block 

v 
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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.    All 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 only 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 limited channel coordination, and display limited 
information to the operator. 
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CHAPTER 2.  DCS-AUTODIN SYNCHRONOUS MESSAGE FORMATTING 
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will be permitted 
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CHAPTER 3.     CHANNEL COORDINATION  CONTROL  CHARACTER 
DEFINITIONS.SYNCHRONOUS  OPERATION 

1. Introduction.    Control  characters are transmitted wl th 
even parity.    The five subsets of control  characters are 
defined In paragraphs 2 through 6. 

2. Communication Frawlng 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- 
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 - SON.    SDH Is  the first framing 
character of the first block of a message.    SON Is  an even 
parity character.    It Is always 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 Is an 
alphabetic character with even parity.    At the transmitting 
subscriber terminal  the select character Is determined by 
the Language Media Format (LNF)  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. 6, and H.    The receiving subscriber terminal will 
process messages and route them to the output device 
associated 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 nay change the select character to 
correspond to the required output format.    Select characters 
that may be used by the ASC are A, B, C, 0, E, F, M, P, S, 
and H. 
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(1) The select characters will be as follows: 

Select 
Characters Identification 

A Teletypewriter format and code. 

B Binary nonstandard parity magnetic 
tape. 

C Binary standard parity magnetic tape. 

D Card format. 

E Data  format magnetic tape  terminal. 

F Switch card flash messages  identi- 
fication.    Activate operator alarm. 

6 Identifies  the block transmitted 
in response to ENQ. 

H ASCII  paper tape. 

J Circuit switching unit.    Select NSU 
CONUS  AUTOOIN. 

K Circuit switching unit.    Select CSU 
CONUS AUTODIN. 

M Reserved for future use. 

P Reserved for future use. 

S Switch paper tape flash messages iden- 
tif1cat1on--Act1vate operator alarm. 
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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 
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 circuit 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 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. 

(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. IMF's will be as specified in JANAP 128. 
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(4)    The LMF codes authorized for 
listed below.    These codes  can only be pal 
JANAP  128. 

LMF Source Media 

A Paper Tape (tele- 
typewriter ASCII) 

B Magnetic Tape, vari- 
able record 

C EAM cards or magnetic 
tape 

D Magnetic Tape, varl- 

R 

S 

able record 

Paper tape from Mode II 
and Mode V relays 
(ITA #2) 

Magnetic tape, vari- 
able record 

Paper tape, ITA #2, 
Format converted ACP 
127 to JA» ? 128 

Paper tape (Teletype- 
writer ITA #2) 

Magnetic tape or 
punched card 

Paper tape (teletype- 
writer ITA #2) 

use In AUTOOIN are 
red as prescribed In 

Format 

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

Binary text, not to 
exceed 1200 native char- 
acters per record. 

Fixed record length of 80 
characters. 

Alpha numeric tape record 
not to exceed 1200 native 
characters per record. 

Format automatically 
generated In header, 
Sosltlon 2, by ASC.    For 

SC use only. 

Binary text-nonstandard 
parity.    Not to exceed 
1200 native characters 
per record. 

For use only at Mode I 
subscriber terminals per- 
forming format automatic 
conversion. 

Off-line encrypted text 

Single 80 character record 
which Is a complete date 
message Including header 
and EOTS. 

Any ITA #2 Teletypewriter 
message which Is not off- 
line encrypted. 
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c. SUrt of Text - STX. STX Is the first fraalng characttr 
of til blocks «xctpt for tlit first block of a Message. STX Is an 
even parity character. 

d* Palate - DEL. At a Node 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 a tributary, the 
ASC will change this character to the proper security character. 

t. AUTODIN Security - (Switch Action). On Input from a tribu- 
tary, the ASC will add the 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. 
i 

(c) S for Secret. 

(d) C tor Confidential. 

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

(f) E for EFTO (Encrypted for transmission 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 UNCLASSIFIED. 

(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 proslgn which was added to the sec- 
ond and all succeeding blocks of a message will be checked before 
the blocks are transmitted.    If a mismatch occurs between the 
security claaslficatlon of a meesagc and the authorized smourlty 
level of a circuit, the message will be automatloally delivered to a 

/ 
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security alternate If one has been designated.     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 being trans- 
mitted,  transmission 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 local monitor printer Indicating an error. 

(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 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 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 EN In those messages where short 
blocks are permitted. 

g. End of Text - ETX.    ETX 1$ 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 1$ the last fr* „ricter of 
every blcck In the message.    BP always follows trB 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 EN and NC characters If used, and ETX or ETB. 
Receive control characters a^e 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 detected, the next 
character will be compared bit for bit with the receiver generated 
BP character.    The two characters must oe Identical.    If they 
are not, the block Is considered to be In error. 

' 
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1.    CONUS AUTODIN Frailng Chtfacters.    The following 
cross-referonced control  characters will be used es frenlng 
characters on the respective lines and within the leased ASC. 

ASCII FIELDATA INTE MAL 

EM EDB EDB 
STX SOLB SOLS 
ETB EOLB EOLB 
ETX EOM EON 
BP BP 

SOM-H  I SOM-L SOM-H I SOM-L 
SON SOM-L 
DEL 1   (ignore) 1  (Ignore) 

3.    Receive Control Characters.    Receive control  cherecters 
are a subset of control  cherecters which are sent by a receiving 
station when requested to do so by the transmitting station. 
They are answers or responses to transmission of blocks or 
control  sequences received et the receiving location.    These 
characters are ACK 1, ACK 2, NAK. RN, and WBT.    All  the 
Receive Control  Characters ere transmitted In Identical 
contiguous pairs, each charecter having even parity.    They 
may be  Interspersed anywhere In the bit stream except between 

"- two adjacent framing cherecters, and they ere not edded to the 
block parity sum nor are they counted In establishing the 
positional  criteria for ETB or ETX. 

a.    Requests fdr 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. 

I 
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(2)    When a request for an answer Is received,  the 
receiver will   respond with an answer which  Is Inserted In 
the transmitting side within three character times at the 
modulation rate of the line.    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 
variables  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  Is  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  Is used alternately with ACK 2 to Indicate correctly 
received blocks. 

c. Acknowledge Number Two -  ACK 2. ACK 2 Is sent by 
the ASC or subscriber terminal  in acknowledgment of every 
correct block received after a block which was answered with 
ACK 1.    The sequence of alternate ACK 1 and ACK 2 Is not Inter- 
rupted between messages;  I.e.,  If 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. 

d. Negative Acknowledge - NAK.    NAK Is sent by the ASC 
or a subscriber terminal wnen 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 Is sent as a response to 
a properly framed block to inform the transmitter Wiat there 
Is a defect In the message that cannot be corrected by retrans- 
mission of the block.    Upon receipt of RM,  the transmitter 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 
a REP character which follows a power up condition, a momentary 
loss of power, or a return from self-test.    Subscribers with 
Digital Subscriber Terminal Equipment (DSTE) are not required 
to send RM. 

f.    Walt 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-bv-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 Is sent by the transmitting station 
to direct the receiver to send its last response or its current 
updated response; i.e., ACK 1. ACK 2, NAK, RM, or WBT.    Each 
transmitting station will be equipped with a variable timer 
hereafter referred to as the answer timer.    When the BP char- 
acter of a block is transmitted, the answer timer will be 
started. 

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

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

(b) WBT has been received. 

(c) No answer has been received. 

(2) The timer will be restarted each time REP is sent. 
At such time as ACK 1, ACK 2, NAK, or RN 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 line modulation rate, the 
length of the line, delays In the modems and different carrier 
section propagation times. The round trip delay time Is 
determined by adding the transmitting and receiving line 
delays to the reaction time of the receiver. 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 line delays to the maximum receiver 
response time plus a safety factor. This timer setting Is 
based on block-by-block oparatlon. 

(4) For continuous mode operation this timer setting 
may expire within the block following the one for which the 
answer Is outstanding. In this case, the first REP should 
not be sent until the 80th data character or EN 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 receiver 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 
transmitter or by the receipt of RM as the response to a 
block. 

(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 oe started and If 

■ 

■ 

•. 
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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/UBT sequence continues for approximately 5 minutes, the 
ASC program will Initiate a printout. 

c.  Enquiry - ENQ. ENQ Is sent by the Government-owned 
ASC's to request that an A'JTOVON 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 or 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. 
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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 eight-bit configuration assigned to the 
SYN character is detected. After the first SYN character Is 
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 Is In character 
frame. It will remain In this state until the out of frame 
criteria Is recognized. 

2. Loss of Character Kr^me. The receiver will consider 
Itself out of frame and'start the reframlng procedure when 
It falls 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; I.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. 



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 reliability 
circuits over which the percentage of block retransmissions  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 lines.     Block-by-block operation Is more efficient on 
less  reliable lines.     Since a greater proportion of retrans- 
missions Is required on these lines, subsequent line blocks 
are not transmitted until  the previous  line 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  Illustrated in figures  5-15  through 5-18. 
Figures  5-13 and 5-14 Illustrate 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 is 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.    Synchronizing control  characters are sent 
until  the proper acknowledgment Is  received,  at which time 
the next block Is  transmitted.    If a NAK sequence Is 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. 



j.  Analysis of Block-by-Block Receive. Before message 
reception starts, the receiver must establish and maintain 
synchronization with the transmitter.  Bit synchronization 
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 falls 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 is 
ready to receive messages. It Is receiving SYN characters 
or control characters. Th1s Is the nondata state or condition. 
When receiving the text characters of a block, the receiver 
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 line. Where 
It is necessary for the receive side to send a character, a 
flag will be set and the character will be sent by the transmitter. 
The receive 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 position (figure 5-3). 

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

(5) Block parity position (figure 5-5). 

A 
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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 nondatjyto the 
data state for the receiver Is SOH. After havlnomcelved 
a SOH character In the first block, the receiveivJKJoks for 
a STX character In the first block position in jkafch  succeeding 
block until either the End of Text (ETX) chara/tfer or a CAN 
sequence has been received and acknowledged. /Refer to figure 
5-1. Message Integrity is maintained by requiring that the 
end of block franlng character sequence accepted last Is 
ETB-BP.  If this requirement Is met, STX Is accepted, and 
the second framing character Is expected. 

e. The acceptable characters In the second framing 
position are even parity Select (SEL) characters. Security 
(SEC) characters, or the Delete (DEL) character.  If 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 wl 11 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 Is 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. 

v 



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 It.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, even 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 NAK 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 respome 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 to 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 position. 
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. 

1. In the end of block framing position, the only char- 
acters accepted are receive control characters, INV, ETB, or 
ETX. Any other character received In the 83rd character 
position will cause the receiver to Ignore the block and wait 
for the REP or CAN sequence. All 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 n^xt 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/O is confirmed.  If the NAK 
flag Is set, the receiver returns to the start of block 
framing position of the same block which will be retransmitted. 
Following the BP, the receiver can reject the message if 
required. (See chapter 3, paragraph 3e.) 

NOTE: If the received BP compares with the generated BP, 
and the NAK Flag has not been set previously, the block Is 
accepted. When the block is accepted. It must be answered. 
If the receiver cannot accept any additional blocks at this 
time, it 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 B1ock-by-B1ock Transmit. The transmitter is 
in the nondata state when 1t is not sending any part of a 
block and is sending SYN or control characters. The transmit 
data state is entered when SON or STX is sent and exists until 
BP of the block being transmitted Is sent. Flow diagrams 5-7 
through 5-12 indicate how characters are processed on the 
transmit side of the line. The transmit side also sends receive 
control characters for the receive side md 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) Start 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 
terminal 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, it 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. If 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 
transmitter 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 
acknowledged 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 of 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 block 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 no 
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 

v     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 Is continuous; I.e., the SOH/SVX 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.  Figure 
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.  In this 
case. If the last received block Is to be ackno^ledgsd with 
NAK, the receiver will Ignore 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 character Is the 
same for both continuous and block-by-block o^erutlo;..  ^e*J 
figure 5-2. 

c. Reception of data cnaracters In contlnucu» operation 
Is the same as In block-by-block operation. See figure 5-.3. 

d. In the end of block framing position the acceptable 
characters are ETB, ETX, SYN, receive control cn«iricters, cr 
transmit control characters. The situation of receiving 
SYN or transmit control character sequences, before receiving 
the end of block framing character. Is 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. The 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 
Operation - 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 Is transmitted. Refer to figure 5-10. When the 

ji 
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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 It. 
Is the proper ACK sequence, the block Is terminated with end 
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 block Is sent. The 
transmitter waits until the last data character Is transmitted 
before transmitting the REP sequence for the answer to the 
p-evious block. Figure 5-18 gives a dynamic example of the 
difference between block-by-block operation and continuous 
ooeretlon. 

7. Difference Between the Tributary and ASC Procedures.  The 
dlf^erences between the tributary and ASC procedures are 1n 
receiving and transmitting the second character of the block 
and In the fact that the tributary device cannot send the 
RM sequenre, except as noted In chapter 3, paragraph 3e. 
This l.s noted 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. 

v 
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CHAPTER 6.  OPERATION WITH AUTOVON CONNECTED 
SUBSCRIBER TERMINALS 

1. General. This service Is available at Governnent-owned 
ASC'FI However, terminal equipment for this service 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 Is 
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 tv the tributary operator using Dual 
Tone Multlfrequency (DTMF) signalling to key the ASC address 
to the AUTOVON switching center. Upon each Initial "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 identified by use of the ENQ procedure. 
Message transmission over a duplex circuit establl-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 Is 
established, synchronous channel coordination procedures are 
utilized. The circuit established through AUTOVON by the ASC 
will be disconnected upon completion of each message. 

2. ASC Action?.  Upon establishing a circuit to an AUTOVON 
connected subscriber terminal, the ASC 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 v.hlch the 
message Is destined. Positive Identification of the AUTOVON 
connected terminals Is established as follows: 

a. After the circuit Is established through the AUTOVON, 
the ASC and the subscriber terminal establish character 
synchronization. 

V 
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b. When character synchronization Is established, 
the ASC must then 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 anr ?r 
(ACK 2) at the ASC establishes ACK synchronization b./jeen 
the ASC and the subscriber terminal. 

c. When ACK synchronization has been established» the 
ENQ control character sequence Is transmitted to the AUTOVON 
connected tributary. 

d. The AUTOVON connected subscriber terminal recognizes 
ENQ and responds with the AUTODIN Subscriber Tributary 
Identifier. The AUTODIN Subscriber Tributary Identifier 
(STI) will consist of the ACP 117 AUTODIN routing Indicator 
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 5. 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 
sequence. The following Is a graphic presentation of the 
STI block. 

s 
o 
H 

6 ACP 117 AUTODIN Routing Indicator 
E 
M 

E 
T 
X 

B 1 
P 

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

First framing character -— Start of Header. 
Second framing character --- (Select Character 6) 
Indicates that the block is an answer to ENQ. 
Special control character — End of Medium (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 Identifier 
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and then compare the AUTODIN routing Indicator as contained 
In the STI with the routing Indicator narked in the ASC as 
accessed via this particular AUTOVON connection. If the two 
routing indicators agree, positive Identification of the sub- 
scriber terminal Is considered established and the ASC then 
sends the message. If positive identification Is not established, 
the ASC causes the circuit to be disconnected and a new 
attempt to deliver the message Is Initiated. The ASC will 
make a total of three successive attempts to deliver a message 
and If unsuccessful after a third attempt, the ASC will 
return that messaoe 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 message In the queue for a different destination. Periodic 
attempts will be made by the ASC to deliver the message until 
the ASC alarm and printout occurs which Indicates that a 
messaoe 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: 

FLASH 30 seconds. 
IMMEDIATE 5 minutes. 
PRIORITY 30 minutes. 
ROUTIHE 1 hour. 

f. The ASC will disconnect the 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. If two further attempts 
at establishing tributary Identification fall, the ASC will 
Initiate a printout of this fact. 

3. Subscriber Terminal Actions. Mhen the AUTOVON connected 
subscriber terminal establishes a circuit through 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 Is 
accomplished manually at the subscriber terminal by the 
operator depressing the CAN switch prior to attempting to 

V 
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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 ACK 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 circuit establlsned  chrough 
AUTOVON to the A3C  In the following manner:     Upon receipt 
of an acknowledgment for a completed message and If no other 
message characters are transmitted within 15 seconds  of the 
receipt of the acknowledgment for the last message,  the 
circuit established tnrjugh AUTOVON to a« ASC will be dis- 
connected automatically.    Receipt of 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. / 
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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 conjunction with an MSU 
over Interchange trunks when 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 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 ci/cuit switching 
network. The leased AUTODIN circuit switching network operates 
with lines and trunks that use either FIELDATA Code or the 
ASCII. The chapter deals only with operation using the 
ASCII. 

* 
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 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 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 
line 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 Is available to 
Initiate or receive a call. 

(2) Service Request (SR).  When requestlna service, 
the calling party sends successive SYN characters (10010110) 
to the CSU as a Service Request. This Is an Indication to 
the CSU that the calling 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 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, üffc 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 Request (SRA). The 
signal is a steady "0" placed on the 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 tributary or MSU Interchange that it 1$ 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 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 Is, therefore, synchronized to the calling line. 
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(6) Disconnect. The presence of steady "1" for at 
least 390 milliseconds on the receive leg from a calling or 
called line 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 Signal» 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, it starts to send the line preamble of the message. 
The contents of a Line preamble are the same as those contained 
in ttyj» first block of the message (header) as specified in 
JANAR 128, except that the second framing character is always 
J orfK. 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. It 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. 

v. 
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(3) CSU Preamble.  The CSU preamble consists of 
15 characters'! All characters of the 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-line 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 6 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 terminating CSU will estab- 
lish the last link 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 utilized by the CSU to perform various 
functions: 

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

(2) Select (SEL) Character. 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. 

(4) Language and Media Format (LMF). In general, 
the CSU Ignores the two LMF characters contained in the 
Line and MSU preambles. However, if the first character of 
the LMF Is 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. T'ns character Indicates 
the security classification of the message, and 1s used 
by the CSU to check for security ccmpatlbllUy. The CSU 
recognizes five security levels of seven classifications; 
I.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 insert five 
U characters into security character positions of the CSU 
preamble If the out-going trunk message is a single card 
which contains either U or M security classification.  In 
all cases, if the five security characters are not identical, 
the message will be rejected. 

(8) Start of Routing (SOR) Sentinel. This sentinel 
consists of two hyphens Immealately 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 the 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 adc'ress 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 
only If 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 
select (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 received from a line at the modulation rate assigned to 
that line. 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 line or trunk. Bit synchronization Is taking place 
while the operating code Is being determined. The first 
character of a preamble. Start of Heading (SOH) character. 
Is used for character framing and synchronization and 
also for recognition of the beginning of the preamble. 



OCAC 370-D175-1 7-7 

3.  Signalling. Control, and Supervision Within the Circuit 
Switched Network (Tributaries and Trunks). 

a.  Normal 
Tributary to Tr 

Operating Conditions -- Circuit Established -• 
Tbuf itary. 

(1) In the nonbusy state the CSU and its subscriber 
terminals exchange steady Free State signals.  When a CSU 
terminal has a message for transmission, it 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 characters and sends the line preamble. 
After the preamble is transmitted, the calling terminal sends 
Alert characters to the CSU and ultimately to the called 
termi nal. 

(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 
Establisiied 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« second framing 
character now contains tha appropriate SEL chöracter. 
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b,     Normal   Operating  Conditions   --Circuit  Established -- 
Tributary   to Trunk  (Outgoing Trunk  Call).     ~ 

(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 dec 
derived  from  the   line 
message   is   intended  fo 
selects a trunk of the 
signal to the remote C 
and responds with the 
the origi nati ng CSU tr 
CSU. After the pMamb 
Alert characters to th 
between the calling tr 
remote   CSU. 

oding  the  CSU preamble which   is 
preamble,   the  CSU  determines   that the 
r a   remote CSU tributary.     The CSU 
appropriate  speed  and sends   the SR 

SU.     The  remote  CSU  recognizes  the  SR 
SRA  signal.     Upon   receipt of  the SRA, 
ansmits  the CSU preamble  to  the remote 
le  is  sent,  the originating CSU sends 
e remote  CSU and makes  a   final   connection 
ibutary and the outgoing  trunk  to  the 

(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 
frof"  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 called  terminal   and the 
incoming  trunk  which   Is connecteci 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 1s  under the control  of the 
connected terminal  equipments and the CSU only monitors the 
Individual  lines 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 line 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 lines 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 recognizes 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. Preemption. 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 high priority for a terminal that Is engaged 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 en-able 
the CSU to verify that the security classification of a 
message is lower than or equal to that of the calling and 
called parties. All types of preambles except the line 
preamble for single card messages, contain five identical 
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 Conditions -- 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 than 
alphabetic character. 

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

(6) Unasslgned CSU line 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 Is 
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 containing the select character K, 
It will reject the message. 

t8) Collective routing indicator In SEL K preambles. 
If the CSU recognizes the third and fourth characters 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 
U or 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 station If 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 received 
within 2 to 4 seconds after transmission of SRA signal. 

(12) No connection established from called line or 
trunk within 2 to 4 seconds after transmission of alert 
signal. 

(13) CSU common control trouble time out. 

4. Signalling. Control, and Supervision Between CSU and MSU 
(Interchange TrunksH  the signalling, 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 Regulrements. 

a. Service Reguest (SR).  When a connection has been 
made between a CSU and the calling party, three SYN char- 
acters roust have been recognized by the CSU before an 
acknowledgment Is generated. 

b. Acknowledgment of Service Request (SRA). The CSU 
generates SRA to the calling party and will time out If 
SOH is 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 maintain 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 
to tributary and CSU to MSU call, seven "1's" must be recognized 
by the CSU. 

e. Busy. The CSU generates a Busy signal and must 
receive a Disconnect signal In 2 to 4 seconds or a timeout 
signal must be initiated. 

f. Circuit Switch Terminal Timer. At the transmitting 
terminal, a timer Is started when a SR or a preamble Is sent. 
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is not received 
If the proper response to the SR or preamble Is not rece 
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 is received before sending SYN characters 
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TABLF 7-1. LINE PREAMBLE FORMAT 

Position«  *l«.nt Size 

1           1 
Praaiing 

2 

Praaing 
character 

1        a Aa aDorooriata                          1 

4 
Language and 
Madia Ponat 

* 
Language and 
Madia Ponat 1 character 

6 
Security 

1 character 

7-10 Content 
indicator* 

4 characters 

1         11 

12-18 7 characters 

1    19-22 
Station 

1         23 1 character Snaca 

1    24-26 

27-30 Timm    «Had 4 characters 

1         31 Saoarator Ssaqe 

32-35 Record count 4 charactera 

.3« 
Start of 
redundant aecur- 
itv aentinel 

1 character 
Hypher   (not provided 
for single card 
■essaoaa) 

37-40 
Security classi- 
fication redun- 
dancy 

4 characters 
All identical to the 
security character in 
position 6  (not provided 

41-• 
Start of rout- 
ine sentinel 2 characters 

43-49 Addreifff 
Destination routing 

50 
End of routing 
aantinel 

Period.   (Space for 

51   -V 
Spaces for unused                   1 

Praaing                       ! 
character 1 character 

BTB framing character 
character 

1      94 
Praitiino 
9tiirf9tfr 1 .1 cnuwrtfr 

Block parity                             1 
tftUKtfC. lirj.     ....       1 
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TABLE 7-2.  TRUNK PREAMBLE FORMAT 

positions 
Preamble 
Element Size Remarks       1 

1   1 
Framing 
character 1 character BOH framinq character! 

1   2 Framing 
character 1 character SEL character K     1 

1   3 Precedence 1 character As atoDroorlate      1 

1   4 Type and speed 1 character 
Supplied by        1 
orioinatina CSU     1 

1   5 
Security 
classification 1 character 

U for single        1 
card messaqes       1 

1 6-9 
Security 
classification 
redundancy 

4 characters 
All identical to the i 
security character  1 
in position 5       ! 

1 10-14 Addressee 5 characters 
3rd, 4th, 5th. 6th   | 
and 7th characters  1 

i of destination      | 
routina indicators  1 

n 
End of rout- 
incr sentinel 1 tUM                               1 
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TABLE 7-3.     MSU PREAMBLE FORMAT 

1 Positions 
- preanBie- 

Element Size Remarks 

1   1 Framing 
character 1 character SOH framing character| 

1   2 
Framing 
character 1 character SEL character K 

3 Precedence 1 character As aoDrooriate 

i    4 
Language and 
Media Format 1 character 

S for single card 
messages 

j|    5 
Language and 
Media Format 1 character 

1    6 
Security 
classification 1 character As appropriate      > 

i  7"10 
Content 
indicator 4 characters 

Used for reserved 
space of CSU address 
storage function 

1   11 Start of redun- 
dant security 
sentinel 

1 character Hyphen 

j  12-15 
Security classi- 
fication redund- 
ancy 

4 characters 
All identical to 
the security char-  1 
acter in position 6 

16-17 
Start of rout- 
ing sentinel 2 characters Two hyphens 

18-24 Addressee 7 characters 

The firit two charac-l 
ters of the destine- 
tion routing indica- | 
tor must be RU 

25 
End of routing 
sentinel 1 character Period 

1   26 End of medium 
signal 1 character EM character 

i   27 
Framing charac- 
ter 1 character 

ETX framing 
character 

1   28 
Framing 
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)  Indicator. 

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 IMF'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  0 messages  on trunks  are the 
same as  those shown In  table 8-6 except that the Intermediate 
blocks may contain EN as delineated In table 8-4, detail 
(b)  and  (c). 

c. Block formats for LMF B and I messages on trunks 
are the same as those delineated for LMF 0 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 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. 
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8-3 

Cluracttr PotUlon 
«nd  Uta 

Silt  (lit S 
kit ASCII 
chartcUrt) 

Ottcrlptlo* 

t.   FriB(it| ch«rict*r 
2.   Siltct cktrtctir 
J.   fnct^tnct 
4. M««tt(* typ« 

dttlgiittor 
».  Htsitgt typt 

dttlfnttor ' 
I'.   Jtturlty 

7-10.  Cttttnt littfletttr 
-   11.   Sptct 
ll-ll.   Orl|lii«tln« ttt- 

tit* routing   In- 
dlcttor 

)t-}{.  Orlflnttlt* Itt- 
tltt «trltl  ilUBbtr 

13.   Sptct 
14.JO.   Oitt-TU« 

1I>I3.  Rtaktr of block» 
34-40.   SON-IN tlat 

41.  Typt of III pro- 
CttllRf 

4{. «wttattlctlly - 
ftntrtttd str«*ct 
attngt 

41-4«. rtrwtrd dtttlnt- 
tlo« nerd 

49-S4. Trict /•ttlnttlo* 
word 

iS-S7. Stiptcttd dupll- 
Cltt origin»tor 

M-tO. Alttrnttt roult 
routing Indicator 

•1-79. Tract Input 
atttagt Idtntlfltr 

%0'»Z.  Rtltrvtd 
•3. fraalng characttr 
•4. fraalng characttr 

1 characttr 
1 characttr 
I cktrtcttr 
1 cktrtcttr 

1 characttr 

1 cktrtcttr 
4 cktracttrt 
1 cktrtcttr 
1  ektracttri 

4 cktrtcttrt 

1 cktrtcttr 
1  cktrtcttr» 

J cktracttrt 
1  character» 
I cktrtcttr 

1 Cktrtcttr 

I cktrtcttrt 

( cktracttrt 

3 cktrtcttr» 

3 cktrtcttr» 

19 cktrtcttrt 

3 cktracttrt 
1 ckaracttr 
1 cktrtcttr 

SON frtalng cktrtcttr. 
Stltct characttr froa original ■ttttgt.  (A If OMTI fortatt). 
Prtctdenct of original mtttaft. 
Flr»t LNF of original ■t»»tgt (f If OHtN foraat). 

Second LMf of »rlllntl aat»agt (T If OHTN foratt). 

Stcurlty of original attttct. 
Conttnt Indicator codt field of original attttft. 
Sptct. 
Originating ttatlon routing Indicator,  taken froa trlglntl aotttft  If 
datt foratt, or ftntrtttd If froa OHTN foratt. 

Originating itttltn »trial nuabtr, taktn froa orlglntl aeisagt  If dtta 
foratt. or g r^rated If froa OHTN foratt. 
Spact. 
Oatt-tlae group froa original attiage, or S0N-JuT1an dttt and  ZULU tlat 
If OHTN foratt. 
In-block count   (oacludlng MCI). 
SOH-IN Julian datt tnd  ZULU tlao it orlglnttlng «SC. 
Sot to N II  ntaotr contain» only  Individual  Nl»  tod »et  to C  If header 
contain»  one or aoro colltctlvo «I». 
Not itt or ckocktd by Ittttd »SC».    Sot to S by Co»trna»nl owned ASCl 
If totoaatlctlly generated tcrvlce at»»agt I»  toot. 

t.  forward dtatlnatlon word -  fluid bit t»ll|aod otek ASC.  (kit» II-II 
4o*lf*ltt ASC».    lit 17  li »tt to binary on«,    lit II I» rot«r««d 
for parity). 

k.  All  unit»1gned bit (ll-li) position» iro tot to binary iiro.    Each of 
th« i»»lonod fOU bit potltlon» aro «tt to binary on* only  If t colltc- 
tlvo It it tko ao««agt require» tkt corrotpondlog cent»'  to oake  local 
dtll«ery to a  trlkotary or NANC.    Ho««t|Ot aklek do not contain colltc 
tl»e 11« «111  bt ncelved «Ith ill tttlgnod PON bit» ttt to  tiro. 

I.  Trtct datt 1 nation word - fliod bit u»lgn«d oick ASC.    (lit« II-It 
dttlgnate ASC«.    lit 17 I« «tt to binary ont.    lit M It rtttreod for 
»trliy), 

b. Tko a»»1gn«d TOM bit« (Bl-16) iro »tt to binary too for oock of tkt 
ASC« through which tkt rtctlvtd ae»»age ha» bit* pro«ltu»ly twltchtd. 
Tko TDM kit« colltctlvely do»lgnati ill  tko ctnttr»  tnrough which the 
aotttft kit boon procened.     It I« «tod by tko ASC»  to trigger an 
•lira (prlotftot) otck tlao 0 aotttft I* r«cti»ed it I center through 
•kick It ha» boo* pre«lou»1y proco««o4. 

3 ipace» If Bon-»u»p«eted duplicate an tag« or ASC till  lottert of cintar 
originating «wtpoctod dwpllcito. 

Noratlly tkroo tpace». NANC call leatr» (2nd, 3rd. l*d 4th charac- 
ttr» of ilternat« routed dittlnatlon. If 4««tlnat1on 1« addretaed by 
i collective 11. 
Mhtn Alll  contain» a NANC Ctll   litter,  tko aotttft  I«  intended  for 
dtlWery to tko dtttlmtlon «piclfltd by ANNI  (ont or aoro colloctlvo 
•It iro contained  In tko htadtr 1*4 111  routing Indicator»  I* the rt- 
ctlvtd header belong to tko NANC dottlnttlo*). 
If All! contain» i NAIC ctll letter, tko ASC reutet tkt at»»ift tt tk« 
ASC «trvfnf tkt NANC.    Mktn tran»al»»len  (CONUS) of tkt aotttft 1« • 
atdt to tko NANC. I colloctlvo alttrnate  route pilot 1» tottaotlcilly 
«tnerattd by tko leated ASC»; tko iddrottoo portion of tko pilot 
Mill contain ill of tko  Individual III. anaodlfled. and oil Of tkt 
collective II» replaced with tko NAIC coll  lottert of the dottlnatlon. 
Mken trinta1»»1on (Ovenea«) of tko aottooo I« aadt to tko NANC, I 
collective alternate piVot I« autoaatlcally ftnented by the Govern- 
aent owned ASC«;  the iddrottoo portion of Ike pilot «111  contain only 
tk« II  (four characte.») of tko dtttlmtlon NAIC. 

Utod i« i «tt»<g« Identifier it lotted ASCt.    Mken tnntaltted froa 
lotted ASCt. the field «III contain nuatrlc».    Mken tnntaltted froa t 
Covernaent owned ASC to I  lotted ASC. tkt field will  ke nuatrlc»  and 
tko Halt of otck digit It froa 0 through  7.    At tko lovoraaont owned 
ASCt tkt field I« «tod for  Interml  f«nct1on». 
Ntttrvtd for  Interml uto. 
ITS fraalng  characttr. 
SI fraalng characttr. 
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TABLE 8-2.     MODE I ASCII TRIBUTARY LINE FORMAT IKF 
"C",   "R",   "Q",   "T",   AND "A" MESSAGES 

1 

First Block 

Framing 
Control 

Framing 
Control 

Two Charactars SO Characters Two Characters 1 
1 
1 

i 
SDH 

" SEL" 
See chapter 

3 

Format per 

JANAP 128 
ETB BP 

U) Intermediate Bio cks 

1 Two Characters 80 Characters Two Characters i 

1 STX DEL 
Format per 
JANAP 128 ETB BP 

c) Last Block 

Two Charactars 80 Characters Two Characters 
STX DEL Format per 

JANAP 128 
ETX BP 

1 
TABLE 8-3.    MODE I   ASCII TRIBUTARY LINE 

FORMAT  D1F  "S" MESSAGES 

Framing 
Control Data Group 

Framing 
Control 

Two Characters 80 Characters Two Characters 

SDH D Format per 
JANAP 128 

ETX BP 

BM—J 
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TABLE 8-^.  MODE I ASCII 'TRIBUTARY 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 block is 79 or 
less: 

[Two  Characters 79 or  less Two Characters 

I   SOH SEL 
Header 
Characters EM ETB BP      1 

b] If number of data characters In Intermediate blocks Is 
79 or less: 

[Two Characters 79 or  less Two Characters 

STX DEL 
Message 
Characters EM ETB BP      1 

c) If the number of characters In the tape record, header, 
or text'is divisible by 80, an intermediate block of five 
characters Is generated as follows: 

STX DEL EM ETB T~^n 
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TABLE 8-5.  M0C2 I ASCII TRIBUTARY LINE FORMAT IMF "B" MESSAGES 

Block formats for LMF ••B" and "I" messages are the same 
as those delineated In figure 8-7. 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 EM       !     ETB      |        BP      | 

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

a)  First Block 

See paragraph    3e 

Two Characters 
 ^  

MCB Two Characters 

SOH SEL 

/ 

(Character Positions 
3 through 82) ETB BP 

Derived from original message' 

b)    Intermediate Blocks 

Two Characters 

STX SEC 
80 Characters 

Format per 
JANAP  128 

Two Characters 
ETB 

w 
BP 

Security classification of message 
(even parity character) 

c)    Last Block 

Two Characters 80 Characters Two Characters 

STX SEC Format per 
JANAP 128 

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

a) First Block 
«— ~  ^ w»cc   jfuj-u^xapii     £4 

Two Characters MCB Two Characters 

SOH D 
(Character posi- 
tions 3 through 82) 

ETB BP 

b) Second Block 

Two Characters 80 Characters Two Character« 

STX 
U 
or 
M 

Format per 
JANAP  128 

ETX BP 

1 1 
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TABLE 8-8.     TRUNK FORMAT MODE II  AND MODE V MESSAGES 
LMF,   "R,"   "T,"  AND "A." 

a)    First Block 

Two Characters 

SDH SEL 

L 

^r See paragraph   3* 

MCB 

(Character Position 
3 through 82) 

Two Characters 

ETB BP 

Generated at originating AESC/ADMS 

b)     Intermediate Blocks 

| Two Characters 80 Characters Two Characters     | 

STX SEC 

/ 

Allowable Formats Per 
Paragraph 3d 

ETB BP 

c)  Last Block 

-Security classification of message 
(even parity character) 

1 Two Characters Characters Two Characters 1 

1    STX' SEC Allowable Fonats 
Per Paragraph 3d 

1  * ETX BP        1 

•-79 or less—• 

* Filler characters are:  letters for an ITA #2 line 
and Shift In (SI) for an 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 which 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 accomplished. 

2. General. 

a. The basis for the type of message exchange 1 

performed is the two-character LMF field.  The first 01 these 
characters indicates the format of the incoming messar- 
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 changed 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 
Identification (TI), is generated on output on asynchronous 
circuits. 
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TABLE 9-1.  COMPATIBLE LMF COMBINATIONS 

B 0 
DEST 

I 
[NATION 

C 
LMF 

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 II traffic cannot be exchanged between 
an ASCII and a Fleldata 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 Is required. 
3 - LMF combination Is not valid. Forced message 
exchange rules of paragraph 2a. apply. 
Blank - Prohibited exchange. 
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c. IMF's B. 0, and I can only be paired with thenselves; 
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. Mid 
format conversion, when required, are performed on output 
processing to the addressee, and the Message Control Block 
Is 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 line 
codes are Fieldata (CONUS only), ASCII, and ITA #2. 

3. Routing Line Segregation. Perform routing line segregation 
to delete nonpertlnent 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 Is S,C,B,0, 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, if the LMF pair is SC,CC,BB,OD, or II. 

(2) Rebuilding tl-e 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, 
fill characters may appear after the end of routing sentinel. 

t 

i 
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4. Generttlon 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 R) and the Input 
routing field. On ACP 127 Input, the NCB will contain LMF 
"FT"; therefore, the output LMF will be "FT," regardless of 
actual ojtput 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 Output. Each Input card Is converted to 
one line of printable teletypewriter characters; each 
generated teletypewriter line Is terminated with a CR-CR-LF 
sequence. Trailing spaces In the Input card; I.e., blank 
portion of right-hind of card, are deleted on output trans- 
mission. (See paragraph 6 for case shift function for ITA 
#2 output.) 

b. ACP 127 Output. Each Input card is converted to a 
single line 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 line 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 line will contain the first 69 printable characters 
and the second line will contain the remainder of printable 
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 line 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 Functions 
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 (LTRS) and figures (FIGS). Case shift functions 
apply to ITA «2 code only. (ITA #2 LTRS and FI6S 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 teletype line exceeding 80 printable characters; e.g., because of 
operator error or garbling of OR, LF sequence* a new btocK 
Is formatted for the excess characters. Case shift and 
carriage control are deleted on output processing. When the 
teletype line 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 tne teletypewrltersequence 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 the record count field of the EOT cara. 

10. Fill the EOM Block with Filler Characters After xne 
Last "W." Th« r%mul!f of *h« rnm (ia«t Una ittcfc) win be filled 
with a sequence of filler characters. Filler characters are 
defined as letters functions when the message is to be trans- 
mitted over Fieldata or ITA #2 lines and shift-In (SI) char- 
acters when the message Is to be transmitted over an ASCII line. 
Depending on where In the line block the last N of the EOM 
sequence falls, the number of filler characters Inserted will 
vary from 0 to 79 In government-owned ASC's and fro« 1 to 80 
In government-leased ASC's. 
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CHAPTER 10. AUTODIN VARIABLE LENGTH RECORD AND 
NONSTANDARD CODE MESSAGES 

This chapter 1$ being rewritten to Incorporate proposed 
new concepts end procedures; the revised chapter will be 
published subsequent to NCEB approval of the new concepts 
and procedures. Chapter 8 Illustrates current Magnetic 
tape block formats. 

N 

\. 
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CHAPTER 11. ASYNCHRONOUS CHAKNtL COORDINATION 
PROCEDURE 

1. General. This chapter specifies Mode V channel coordl- 
nation and error control procedures to be used between DCS 
AUTOOIN switching 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 dach 
transmitted message accepted by the receiver. 

(2) Receive transmit Instructions for each trans- 
mitted message not accepted by the receiver. 

(3) Detecting most forms of transmission, crytographlc, 
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. 

: 

S 

(2)    Requesting retransmission of incoming messages 
that are not acceptable. 

2.    Codes.    Mode Y operation on channels between ASC's and 
appropriately equipped subscriber terminals will  use either 
ITA 12 American version, or ASCII as the line code.    A given 
subscriber terminal will operate in only one of the above 
codes. 

a.    When using ASCII   (see figure A-1), transmission will 
be a serial  10 or 11  unit start-stop code consisting of: 

(1)    A single unit start interval. 
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(2) An 8-unlt Interval wherein the bits are trans- 
mitted In low to high order bit sequence with the parity 
bit last. 

(3) A one or two unit stop Interval. 

b. When using ITA #2 (see figure A-5), transmission 
will be a serial 7 or 8 unit start-stop code consisting of: 

(1) A single unit start Interval. 

(2) A 5-unlt Interval wherein the bits are trans- 
mitted In low to high order bit sequence. 

(3) A one- or two-unit stop interval. 

3. Speed. Node V ITA #2 subscriber terminals will operate 
at modulation rates of 45.45. 74.2, and 75 baud. ASCII 
subscriber termineis may operate at modulation rates of 75, 
150, and 300 baud respectively. Currently qovernment-owned 
ASC's do lot 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 Sequence (EOMS) as described In chapter 9. 

5. Operations. The Mode V channel coordination technique 
provides for two types of operation, standard and emergency. 

a. Standard Operation. 

(1) The standard operation 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. 



DCAC 370-D175-1 11-3 

(2) The subscriber terminal can «.end and receive 
messiges simultaneously; consequently, both sides of the 
duplex 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 the 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 f)  send or receive a message. If the logic associated 
with Mode V control, for example. Is 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- 
receive mode, depending upon the direction of the side which 
did not fall. 

(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 Is 
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 operated 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 transmitter 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 cf 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 thfe 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 to 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 message 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 ths 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  equa'   to  the Receive  Detect time specified below. 
When  this   interval   has been recognized,   the  receiver prevents 
the  transfer of characters  to  the  receive device until   two 
contiguous  control   characters  have  been  received. 

(3) The Send Detect,   Send  Generate,   and Receive 
Detect intervals  are specified below  in  terms  of milliseconds 
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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HA n ASCII 

From and To and From and To and 
including including includi ng 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 
ill 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 control leader in three 
character times and send a control leader of four character 
times.  The ITA #2 is based on a lh  Interval code and ASCII 
on a 10*$ interval code. 

c.  Control Character Sequences.  Control character 
sequences are designated either as transmit or receive control 
characters. 

(1) Rec 
characters are a 
sent by the rece 
the transmitting 
to transmission 
These characters 
the control lead 
the bi t stream b 
bit stream deliv 
control characte 

elve Control Characters. Receive control 
subset of control characters which are 

iving station when requested to do so by 
station.  They are responses or answers 

of messages or transmit control sequences, 
are transmitted in contiguous pairs following 

er.  They may be interspersed anywhere in 
etween characters and are excluded from the 
ered to the receiving device. The receive 
rs 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 1s 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  1s 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 an? 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 solicitatTon 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 E0M5", 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. 

v. 
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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 following 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  is  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 sequence 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 automatically to cancel 
a message for which an RT or  the wrong ACK was  received. 

b. Sent by the transmitter,   prior to 
the  transmission of EONS,  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 tiiffe the REP tlfreVexpire^ If nqfanswer Is received, 
or If STOP  Is  received. p 

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)    Enquiry  -  ENQ.    ENQ  is   sent by  the ASC 
to request that an AUTOVON  connected subscriber terminal 
identify itself.    The  answer to ENQ  is  the assigned ACP 
117 AUTODIN routing  indicator of the station.    This transmit 
control  sequence  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: 

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 timer 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 
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   is  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)  if manually released.    At the ASC, an 
equivalent alarm Is  activated  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. 

8.     Mode V Operation.    The Mode V transmit and receive pro- 
cedures  are described 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 applicabli 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 

A 



DCAC  370-D175-1 11-11 

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 channel  to  transmit 
the CAN control  sequence.     This  is  indicated  in figure 11-1 
by the setting of CAN flag via Startup/Power On and the 
exit to  Q)   on the  chart.     All  transmit flags   other  than 
CAN  are reset such  that when the  transmitter enters   the 
procedure It  Q)   ,  It will  cause the Transmit  Control  Char- 
acter (TCC) to Send tobe  set the first time  through  the 
loop, and an exit to  (§)   (figure 11-9)  on the  second time 
through  Q)   (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.     WlUJe  the REP timer is  running  the 
procedure loops from Q)   on figure 11-1   through the  Reply to 
CAN  routine on figure  il-6  until  a valid response is  received 
(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 ready  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  reception of STOP will   continue  until  an ACK 2 or no 
response  Is  received. 

(d) If no  response 1s   received to CAN while 
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 Is 
answered or Is  manually halted. 

(2) Intermessage  Transmit Procedures,       While the 
transmitter Is  In the Intermessage state.  It 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 appropriate  receive control  sequence  Is sent 
Immediately.     IF the proper length control   leader has  not 
been sent,  the control  sequence   Is 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 consequently,  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 1s 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 transmission 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 as 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 1-s 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) If 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 AUTODTN) 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.  If 
STOP Is received as the response or if the timer expires 
(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,  fhe program in 
turn sets the CAN flag to cause the message to be cancelled. 
Note, since CAN is transmitted prior to receiving the correct 
ACK to the EOM, the message will be returned to the queue 
for retransmission and a CANTRANS sequence will be generated. 

b.  Subscriber Terminal Transmit Operation - Non-AUTOVON 
Channel. 

(1) Initial 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 Control 
(figure 11-3). When this control is operated, the CAN 
procedure is repeated three more times unless t!.e ACK 2 is 
received. 

(2) Intermessage Transmit Procedures. The terminal, 
while in the intermessage state, performs ^n 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 

A 
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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 1s operated, the Tight Tape, Tape Out, and 
Reader Stop switches are not operated, 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-AUTOVÖN 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 du* to transient errors 
to be repeated without changing the sequence number.  If 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 second time provided 
that the number as received at the ASC on the second trans- 
missio.i is equal to the nu.nber 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 conditions 
as the ASC as shown on figures 11-1 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 is 
operated if a taoe 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.g., 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 dercribed have 
been completed. 

c.  ASC Receive Operation - Non-AUTOVON Channel. 

(1)  Initial Startup Procedure. The ASC startup 
procedure sets the receive side of the channel in the ir.ter- 
me^sage state, stores an RT response which will be used to 
request a retransmission of the first message received, and 
blinds 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 routjja^ from Startup 
Power On, setting the RT flag and going to 

ittafi fi 0 
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(2)    Intermessage Receive Procedures. 

(a)    When two contiguous  ch 
as  Indicated by the flow from    flOA    to 
the control  sequence is  decoded ifer f i gu 

lara acters are received 
in figure 11-10 

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 SON sequence (ZCZC) 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. 

(d)  When the 
at the ASC, the receiver 
entering the routine at 
will process a^l receive 
validating them for proper 
for odd parity if an ASCII 

a^iriar 

SOM sequence has been detected 
aced in the intramessage btate 

of figure 11-11.  The receiver 
racters as message characters, 

frame (marking stop interval) and 
operated channel, and deliver them 

to the storage medium unless 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. 



11-18 DCAC 370-D175-1 

(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 generation 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 Z 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 transmitting terminal not stop in response, to the 
STOP control sequence, the sequence is generated again due 
to the STOP timer running out as shown at the top of figujre 
11-11. 

(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 olind is also removed If REP, START, or 
an Invalid sequence Is received.  If REP Is received, the 
transmitter uill send the current applicable response. 
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(g) 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 routine in figure 11-13 which is followed until 
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 1r figure 11-11. 

(1) When the correct end of message sequence 
(line 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 EON or If the 
receiver 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 Ignore all characters except those which 
are part of a valid control sequence. Control sequences 
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 EON receive routine 
in figure 11-13. 

d. Subscriber Terminal Receive Operation - Non-AUTOVON 
Channel. 

(1) Initial Startup Procedures. The Initial 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 If STOP, ACK 1, ACK 2, RT, or START the 
same action 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 Is 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 following 
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 
control 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. Figure 11-18 illustrates 
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 center 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 transmitted. 
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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 Is 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 position. 

(c) The ASC will  maintain First-In-F1rst-0ut 
(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  Immediately,  the ASC will 
continue to 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 specified 
time  limits. 

(d)    If the subscriber terminal  recognizes ENQ, 
md with Its assigned AUTODII 

formatted as  follows,  VZCZC  (RI)  CRCRLF. 
It will  respond with Its assigned AUTODIN routing Indicator 

:Rr 
(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 estaollshed 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 
timeout period, a new attempt to deliver the message Is 
Initiated. 

(f) Tiie 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, receipt 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 
cause an AUTODIN/AUTOVON interface unit to go to the on-hook 
condition. 
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CHAPTER 12.  TRANSMISSION CRITERIA 

1. Introduction. Certain transmission factors should be 
considered during the various 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 telecommunications 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 method 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 Frequency Carrier Telegraph (VFCT) 
systems using the FDM technique with Frequency ShiftKeyed (FSK) 
subcarriers are commonly used throughout the DCS as 16-channel 
systems, collocation of all channels is not required. Although 
the usual case is to procure a 16-channel 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 network capable of supplying digital 
service to all of Its 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 proaram. The 75 BPS modem was designated 
slr.i/le 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 BPS. 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 Is a 
function of the circuit engineer. It Is Included In this 
document as background data to Illustrate 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 is combined with other compressed channels 
to form a composite bit stream which permits the transmission 
of Information from several digital channels over a single 
higher speed digital channel. This process Is Time Division 
Multiplexing. 

JC 
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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 Division 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 
1s 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 
Multiple Lower Speed Digital Channels.  In the TDM technique 
described above. It is 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 tiie 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 RPS; 
however, it will support several 75 6PS channels. Therefore, 
the TDM technique described above is used to derive multiple 
digital channels which are converted to FDM analog signals 
and transmitted over the HP radio system. 
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b. These techniques are employed in the design of the 
HF radio modem in use in the ADTODIN program which accepts 
and delivers digital signals 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 HF 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 subparagraphs 
below. Rates above 2400 BPS 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 between the devices over 
which the low level data and clock signals pass.  All 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 ADTODIN.  The low speed multiplexed configur- 
ation and the 1200 through 2400 BPS modems require full voice 
channels in accordance 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 basis. This Includes connections between: 
AUTOVON subscribers with compatible digital terminals; ASC's 
and AUTOVON subscribers with compatible digital terminals and 
two ASC's. The methods of access for the various bit rates 
follow: 

•• 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 single telegraph loop circuits are provided at 
the digital terminal interfaces. This 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. 

jt 
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(4) Single Channel Modems  (SCM's)  providing a single 
DC telegraph loop circuit between digital  terminals.    These 
modems arc normally freouency division multiplexed with other 
SCM's and with Low Speed Modems to more fully utilize 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 
standard 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 serial  stream for delivery at the distant terminal. 
The normal  application of this system is for transmission via 
VFCT systems on high frequency radio facilities. 

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 frequency 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 error,correction system limits the amount of delay 
which can be accepted and still 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 modems 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 developed 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 limited to a maximum speed of 4800 BPS. 
DCS Technical Schedules have not been developed for this speed. 
This is 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 variation, 
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 degradation 
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 Schedules apply to all DCS-leased 
and DCS government-furnishe'* circuits. All 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 all  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, signalling lights, or control  leads) 
that may be required. 

6.    AUT0V0N Interface Considerations. 

a. The parameters for the interface of AUTODIN with 
AUT0V0N are defined in  DCAC 370-V175-6, AUTOVON System 
Interface Criteria, Chapter XI, Interface With Other Systems. 
The AUTOVON transmission facilities available for use by 
AUTODIN are: 

(1) Trunking between ASC's on either an off-hook 
basis or a dual-tone multifrequency (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, appropriate signalling and trans- 
mission facilities, the telephone line 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 line terminating unit will  also perform 
the same functions as the AUTOVON line 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 
to terminals other than the one for which the message is 
destined. 
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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 31Ü-130-1 should be consulted to determine 
circuit characteristics. Other transmission criteria for 
AUTOVON access lines from four-wire suoscrlbers 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 required 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 local 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 limits estab- 
lished by the MIL STD 188B 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 associated data equipment. In case the modem 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 
associated 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 dock 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 resynchronlzed dally. This would 
prevent erroneous correction due to transmission system 
noise. On the other hand. If the data system Is capable of 
quickly and automatically resynchronizlng 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; i.e., the 
receive 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 
various 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; Modem, 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 facilities 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. 

c. Timing Interface. The modem timing 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 receive 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 Pi£iMiJi£|.« ^^e 

following characteristics 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-188B. 

Transmitter Input resistance      6800 ohms + 10X 

Transmitter Input capacitance     1500 picofarads, maximum 

Transmitter Input sensitivity     + 0.5 volts 
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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 

Receiver output Impedance 

Receiver, dynamic range 

Receiver output voltage 

Timing output voltage 

Timing output Impedance 

Timing Input sensitivity 

Timing Input Impedance 

Timing Input capacitance 

600 ohms + 10% over the 
frequency band of Interest, 
balanced and ungrounded 

100 ohms, maximum 

+7  DBM to -35 DBM 

+6 volts 

+6 volts 

100 ohms, maximum 

+0.5 volts 

6800 ohms +10* 

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 elecl 

cured should provide this capability as the normal Interface 
or as a built-in option. 

a. Low Level Digital 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 ana leased telegraph (75 BPS or lower) circuits 
provide a high level digital Interface. In 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.       ^ 

(2) The Standard 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 Channel and Low Speed Data Transmission Levels. 

a. Transmission levels within AUT0DIN should be chosen 
such that the following requirements are met: 

(1) Optimum composite data transmission level is 
-13 dbmO 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.(l) Imposes problems which can be 
solved by using OCA 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 power 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 associated with 
transmission combining and dividing bridges should be 
adjusted such that the following requirements are met. 

(a) Composite data levels must match the 
optimum transmission level required by the connecting trans- 
mission facility. 

(b) All transmission levels Into a given 
resistive bridge should be 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 Is recommended: 

where: 
(1) MOL - COL - (10 log E) + K 

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: 

(■) 

|l50 

boo 

(-19 D») 

(-16 SEM) 

-13 DBM 

Composite 
Data 
Level 

v v 
• 
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MOL fC - . COL - (10 log E + K 
. -13 - (10 log 8 + 0 
. .13 - (9) ♦ 0 
• -22 DBM 

MOL150 I . CL •  10 log E) + K 
. -13 - 10 log 8) + 3 
. -13 - (9) ♦ 3 
> -19 OBM 

MOL3oo ; . COL - (10 log E) ♦ K 
. -13 - (10 log 8) +6 
. -13 - (9) ♦ 6 
- -22 + 6 
> -16 DBM 
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MOL 150 

MOL 300 

MOL sc 

.' 

(b) 

150 <-12-4 DBM) 

300 (■9,5 m) 

300 isLA D^ 

CDL  - 
B (-15.4 MMl 

-5 DBM 
Composite 
Dtta 
Level 

(10 log E) ♦ 
-5 -  (10 log 11) ♦ 

-    10.4)      " 

K 
3 

-5 
-15.4 -r 3 
-12.4 DBM 

CDL 

♦ 3 

(10 log E)  +  K 
-5 -    10 log  11)  ♦ 6 
-5 -  (10.4) + 6 
-15.4 ♦ 6 
-9.4 OBM 

CDL -   (10 log E)  ♦  K 
-5 -  (10 log 11)  + 9 
-5 -  (10.4) 
-15.4 DBM 

~ 

. 
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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. 

61  - B  1n -  {IA 1n - 10  log E  ) 

where: 

61 • Input amp.  gain 

B ^ ■ Single Tone Level at resistive bridge Input In DBM 
(Must be the same for all bridge Inputs). 

IA 1n - Composite data level at Input to Input amplifier 
10  In OBM. 

E ■ Equlvalert 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 - OA out - (B out + IQ löge E) 

where: 

GO ■ Output amp. gain 

OA out ■ composite data level required at output of output 
amplifier In DBM. 

B mif ■ Single Data Tone Level at resistive bridge output In 
ouz      DBM. 

E ■ Equivalent 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. 

(3) Examples: 

■ 

• ■ 

V 
- 

. 
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(a)  -15  DBN/TONE 

3-SC 
1-150 

-9 DBM CDL>        my> 

-9 DBM  :DL 

.9 DBM CDU 

GI 

GI 

GI 

GO 

B in -  (IA In -  10 log E) 
-lJn-  (-9 -  10 log 9) 
-15 -    -9 -9.5) 
-15 -    -18.5) 
-15 ♦  18.5 
3.5 DB 

B ln -   (IA i0 -  10 log E) 
-iJ".  (-9 -'To  log 3) 
-15 -  (-9 -4.7) 
-15 ♦  13.7 
-1.3 DB 

B In -   (IA ID  "  10 I0« E) 

-lJn-  (-9 -IB  log 4) 
-15 -  (-9 -6) 
-15 + 15 
0DB 

0A out -  (B out ♦ 10 log E) 
-9 -    -30 ♦ To log 16) 
-9 -    -30 + 12) 
-9  -    -18) 
9 DB 

. * 

■ 

■ 

■ 

■ 

■ 

• 
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(b)  -  15 DBM/TONE' 

3-SC 

l-l! 

-13  DB 

.clO 

I       1-SC 
DBM< 
CDL 

rl5 

L 
Jps 

i 4W 

4W 
BR    1 

15    1 
DB 

LOSS 

4-SC    ^15 DB 
1-150 

f 1-300 
DBM> — 
♦ 2 
DBM> 1-150 

61  A 

GI 

GI 

B In -  UA        - io log E) 
-15 -  (-9 -10 log 3) 
-15 -  (-9 -4.7) 
-1.3 DB 

-18 -  (-2 -  YO log 2) 
-15 -   (-2 -3) 
-10 DB 

B in -  (IA lD - 10 log t) 
-li -  (I -  18 log 1) 
-15 -  (0) 
-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 

GI 

GO 

B  in   -   (IA   in "   10  l09  E) -lJn-   (0 -    n-10 log 4) 
-15  -   (-6) 
-9 DB 

B In  "  (IA 1n -  10 log E) 
-IT-   (+2 -^O  log 4) 
- 15  -  (2-6) 
-15 -   (-4) 
- 11   DB 

(B 0„j ♦ 10 log  E) out w* 
-10 -   (-30 ♦ W  log  12) 
-10 -   (-30  + 11.5) 
-10 -   (-18.5) 
-10 +  18.5 
8.5  DB 

-9 
DBM 
COL 

6-SC 
2-150 
1-300 

5.5  DB 

A>-L! 
-15 DBM 
TONE 

9.5 DB 

■ 

■ 

■ 

- 
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. -15 -   (-9 -11.5) 
- -15 -   (-20.5) 
- 5.5 DB 

60 BCD " M out " (B out 
+ 10 log E) 

- -9 - (-30 ♦ IT.5) 
- -9 - (-18.y) 
- 9.5 DB 

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- 
cator or decibel meter calibrated In OEM) across transmission 
line. 

(c) Activate modems, one at a time and adjust 
output level potentiometer for proper output level. 

(d) Activate all modems and the correct 
composite transmission level should appear on the lint. 
Note: It may be convenient to operate the composite level 
several DB higher than the line requirement and Install a 
variable attenuator between the modem composite output bus 
and the line. This arrangement will simplify the adjustment 
of the transmission Input 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 600 ohm resistors. 

(c) Connect 1000 HZ tone to one Input bridging 
amplifier input and adjust oscillator output power to 
composite tone level. 

V 
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(d) Measure the power output of the Input 
amplifier with power level Indicator (Volune Indicator or 
DB meter calibrated In OBM) 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 record. (Measure on bridging basis). 

(1) Measure the output level of the output 
amplifier and adjust the output amplifier aain until the 
output level minus Input level equals specified gain. 

(J) Repeat f(2)(1) for each output amplifier. 

(k) Verify correct adjustment under operating 
conditions by activating operationally and measuring 
composite tone outputs from output ampllfler(s). Slight 
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.) be determined. 

a. 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- 
sidered and discarded. The alternatives considered were as 
follows: 

(1) Simply adjust the power output of each modem to 
an equal value such that the composite power matches the 
transmission line level requirement. This concept favors SC 

*"^ 
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transmission Inasmuch as the SC nodtm signal occupies one 
half the 150 BPS noise spectrum and one fourth the 300 BPS 
noise spectrum, therefore the 150 BPS si anal 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 Is 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 dB. 

(3) Adjust modem power outputs to equal levels on a 
single data tone DBNf basis and maintain these levels through- 
out the network. This concept could cause a noise penalty 
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 penal Hies and operational problems. 

h. The recommended concept poses several problems which 
in some Instances, are considered advantages. 

(1) Transmission 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 deactlvatlon 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 noise 
advantage. The unequal net loss also prevents overload of 
transmission systems connected to the output of the bridge 
whenever standard test tone Is Inadvertently applied 
simultaneously to all bridge Inputs. 

(2) Noise contribution from transmission facilities 
which are combined by the bridges Is a problem worthy of 
consideration. It Is obvious that an excessively hloh noise 
level on any of the Interconnected transmission facilities 
would disrupt service on all connected data subscribers. Such 
fad 11 ties should be disconnected from bridging inputs and the 

• 

.■ • . ■ 

. •" 
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high noise problem corrected before reconnectlon.    Suitable 
bandpass filters Inserted between each transmission 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 line.    VF lines carrying a 
larger number of data tones will  "contribute" more noise 
than VF lines carrying lesser number of tones.    This  Is 
caused by the greater gain 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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CHAPTER 14.  CHARACTER USAGE AND CODE EQUIVALENCY 

1. Character Usage. Although the AUTODIN Switching Centers can 
accommodate all 128 characters of the ASCII the limited character 
handling capabilities of a large number of terminal equipments. 
requires that restrictions be placed on the number of ASCII char- 
acters allowed to be entered Into tlie system.' These restrictions 
will remain ir effect until the Fieldata Code and limited 
capability terminals are phased out of the DCS AUTODIN.  Table 
1 defines thos^ ASCII characters restricted for use In the DCS 
AUTODIN during the Interim period prior to the phase out of 
the Fieldata Codes. Tables 2, 3 and 4 Identify the allowable 
characters based on machine codes (ASCII, ITA#2, 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 line code, and line code to 
machine code. A11 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 control and framing functions. 

3. Machine Codes. 

a. General. Input/Output devices will operate in one of 
three different machine codes: 

(1) ASCII - Associated with eight-level paper tape 
input/output devices. 

(2) Hollerith - Associated with 80-column card Input/ 
output devices. 

(3) ITA #2 - Associated with five-level paper tape 
input/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 magnetic tape Input/ 
output devices; therefore, messages can only be exchanged 
between terminals possessing like 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 AUT00IN system 73 ASCII char- 
acters, 64 Hollerith characters, and 58 ITA 12 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 
Identified In table 1. 

c. Conversion of Input Codes. The AUT00IN 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 been 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 58 ITA #2 
characters.  The breakdown Is as follows: 

Punch 
i 

ASCII Hollerith ITA #2 

Alphabetlcs 26 26 26 
Numerics 10 10 10 
Graphics 27 27 15 
Space 1 1 1 
Machine functions 2 .- 4 
Special Purpose 7 -- 2 

Functions 
TOTAL 73 64 58 

A 



Print 

-0175-1 14-3 

ASCII Hollerith ITA #2 

Alphabetlcs 26 26 26 
Nimerics 10 10 10 
Graphics 27 27 15 
Space 1 1 1 
Machine Functions mm. __ * •» 

Special Purpose -- -- — 

Functions 
TOTAL 64 64 52 

machine functions are: The 

LF - Line Feed 
CR - Carriage Return 
LTRS - Letters 
FIG3 - Figures 

The special purpose function characters for ASCII are SI 
(equivalent to ITA #2 LTRS), SO (equivalent to ITA 12 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 12 tape are not 
parity-oriented. 

/ 

e.  Conversion of Output 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 
Fleldata to Hollerith 
Fiel data to (TA #2 
ITA #2 to ITA #2   • 

4. Line Codes. 

a. General. ASCII, Fleldata, and ITA #2 are allowed as 
line codes In the AUTODIN system. A subscriber terminal Is 
allowed to operate with one of these codes, and It must use 
the same code on Its receive line as It does on Its transmit 
line. A government-owned ASC can operate with ASCII and ITA 
#2 and a leased ASC can operate with all three line codes. A 
aovernment-owned ASC Is capable of accepting 128 odd parity 
ASCII characters and 58 ITA #2 characters in «-he text portion 
of a message, while a leased ASC Is capable of accepting 128 
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odd parity ASCII characters,  74 odd par: ty  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  0,  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 rumerlc 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 line 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 Is  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. 

c. Conversion of Line Codes.    Conversion from the receive 
line code  to the transmit line code can take place as follows: 

ASCII to ASCII 
ASCII to Fieldata 
ASCII to ITA #2 
Fieldata to ASCII 
Fieldata to Fieldata 
Fieldaca to ITA #2 
ITA #2 to • ASCII 
ITA #2 tc t Fieldata 
ITA #2 to i 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 following abbreviations are used in 
the code conversion tables: 

a. ASCII  - American Standard Code for Information 
Interchange. 

b. ITA #2  - International   Telegraph Alphabet #2. 

A 
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c. RMK - Remark 

d. Pnt - Print 

e. NP - No Print or No Punch  (as  appropriate for that 
colunn. 
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TABLE 14-2- CHARACTERS PERMITTED IM ASCII (73) 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

# 

$ 

& 

) 

? 

% 

* 

+ 

c 
9 

A 

\ 

1 
BEL 

LF 

OR 

SO 

SI 

EM 

DEL 

NUL 

SPACE 

DC4 



1^-8 DCAC 370-017=5-1 

TABLE 14-3. CHARACTERS PERMITTED IN ITA #2 (58) 

A T # 

B U $ 

C V t 

D U ' 

E X ( 

F Y ) 

G Z ' 

H f 

I 1 . 

J 2 / 

K 3 : 

L 4 / 

M 5 7 

N 6 BELL 

0 7 LF 

P 8 CR 

Q 9 SPACE 

R I FIGS 

S " LTRS 

BLANK 
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TABLE 14-4. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

CHARACTERS 

14-9 

ERMITTED IN HOLLERITH (64) 

8 

9 

# 

% 

& 

/ 

< 

> 

c 
\ 

A 

SPACE 

* 
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TABLE 14-4.        CHARACTERS  PERMITTED IN HOLLERITH   (Continued) 

$ 

7 

( • 

) 3 
+ 

>^-i 
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DCAC S70-D175-1 
Supplcaent 1 P'1 

SUPPLEMENT-1. AUTODIN CODE REPRESENTATIONS 

1.    ASCII Odd Parity Character Representation.    The standard 
seven-bit character representation, with b7, the high-order 
bit and bi , the low-order bit, is shown below. 

a.    Example:    The bit representation for the character 
K, positioned in column 4,  row 11, is: 

»»6 '1 

1 1 1 1 

b. 
also be 

The code table 
represented by 

alternately as "4/11 

position for the character K V.ay 
the notation "column 4, roW 11" or 
The decimal equivalent of the 

binary number formed by bit b7, b^t  and b$t  collectively, 
forms the column number, and decimal equivalent of the 
binary number formed by bit 04, 63, b2» and b-], collectively, 
forms the row number. 

2« Legend.  (For information purposes only) 

a. Control Characters. 

NUL Null NAK 
SOH Start of Heading (CC) SYN 
STX Start of Text (CC) ETB 
ETX End of Text (CC) 
EOT End of Transmission (CC) CAN 
ENQ Enquiry (CC) EM 
ACK Acknowledge (CC) SUB 
BEL Bell (audible or attention ESC 

signal) VT 
BS Backspace (FE) FF 
HT Horizontal Tabulation CR 

(punched card skip) (FE)   SO 
LF Line Feed (FE) SI 
OLE Data Link Escape (CC) FS 
DC1 Device Control 1 GS 
002 Device Control 2 RS 
DO Device Control 3 US 
DC4 üevice Control 4 (stop) DEL 

Negative Acknowledge (CC) 
Synchronous Idle (CC) 
End of Transmission Block 

(CC) 
Cancel (CC) 
End of Medium (CC) 
Substitute (CC) 
Escape (CC) 
Vertical Tabulation (FE) 
Form Feed (FE) 
Carriage Return (FE) 
Shift Out (CC) 
Shift In (CC) 
File Separator (IS) 
Group Separator (IS) 
Record Separator (IS) 
Unit Separator (IS) 
Delete* 
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b. Graphic Characters. 

Column/Row   Symbol 

2/0 
2/1 
2/2 
2/3 
2/4 
2/5 
2/6 
2/7 

2/8 
2/9 
2/10 
2/11 
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 
6/0 

7/11 
7/12 
7/13 
7/14 

SP 

# 
$ 
% 
& 

+ 

? 
0 
C 
\ 

1 
A 

•c 
I 
I 

Name 

Space (normally nonprinting) 
Exclamation point 
Quotation marks (Diaeresis) 
Number sign 
Dollar sign 
Percent 
Ampersand 
Apostrophe (Closing signal/ 

quotation mark; acute accent) 
Opening 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 
Closing brace 
Tilde 

line 

A 
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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 that 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) (CC) 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 layout or positioning of information 
in printing or display devices. 

(3) (IS) Information Separator.  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. 

t 

b. Control Characters. 

(1) WUL.      The all   zeros character which may serve 
to accomplish time fill  and media fill. 

(2) SOH  (Start of Heading).     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.1 

An STX character has  the effect of terminating a heading. 

(3) STX  (Start of Text).    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 Ttxt). A coanunlcation control 
character used to terminate a sequence of characters started 
with STX and transnltted as an entity. 

(5) EOT (End of Transwlsslon). A comiunlcation 
control characle'r used to indicate the conclusion of a 
transmission, which may have contained one or more texts 
end any associated headings. 

(6) ENQ (Enquiry). A communication control char- 
acter' used In data communication systems as a request for 
a response from a remote station. It may be used as a 
"Who Are You" (URU) to obtain Identification, or may be used 
to obtain 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 or ine printing position one printing space 
backward on the same printing line. (Applicable also to 
display devices.) 

(10) HT (Horizontal Tabulation). A format effector 
which controls the movement of the printing position to 
the next In a series of predetermined positions along the 
printing line. (Applicable also to display devices and the 
skip function on punched cards.) 

(11) IF (Line Feed). A format effector which 
controls the movement of the printing position to the next 
printing line. (Applicable also to display devices.) 

(12) VT (Vertical Tabulation). A format effector 
which controls the movement or the printing position to 
the next In a series of predetermined 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 line 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 movenent of the printing position to the first 
printing position on the same printing line. (Applicable 
also to display devices). 

(15) SO (Shift 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 combinations which follow will be Interpreted 
according to the standard code table. 

(17) OLE (Data Link Escape). A communication control 
character which wtii change the meaning of a limited number 
of contiguously following characters. It Is used exclusively 
to provide supplementary controls In data communication 
networks. 

(18) PCI. DC2t DC3. DC4 (Device Controls). Characters 
for the control of anctllary devices associated 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) HAK (Negative Acknowleiige). A communication 
control character iransmTtted 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 achieved or retained. 

(21) ETB (End of Transwission 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 used to 
indicate that the data with which It is sent Is In error or is 
to be disregarded. 
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(23)    EM (End of Medium).    A control chiracter 
id with the sent data wnli associated with the sent data which may be used to Identify 

the physical end of the medium, or the end of the used, or 
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) SUB (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  (supplementary characters) In 
general  Information Interchange.    The Escape character 
Itself Is a prefix affecting the Interpretation of a 
limited number of contiguously following characters. 

(26) FS (File Separato'r). GS  (Group Separator). 
RS  (Record Separator), and US  (Unit Separator).These 
information separators may be used wltnln data In optional 
fashion, except that their hierarchical  relationship will 
be:  FS Is the most Inclusive, then GS, then RS, and US Is 
least Inclusive.    (The content and length 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 
qraphlc 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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