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TO; NIC 

FROM: Joel M. Wlnett (LL) 

SUBJECT: Level III Server Irotocol for the Lincoln Laboratory .360/ 67 Host 

.Introduction 

The Lincoln Laho ratory IBM 360/67 is connected to the ARPA network and acts 

3S ;1 serving host providi ng access to the CP-67 vi rtunl machine operating system, 

Upon completion of the Login procedure, users have control of ~l 360 vi rtual 

machine through a virtual 1052 online console. Attached to the virtual mnchiue 

is a virtual card reader, card punch and line printer, and a number of disk 

storn rre devices. TI1(~ 360 virtual machine ca n be either a vi rtual 360/67 

with dynamic address rranslutlon hardware or a standardSystcru/Bo O, Most 

users run 3 standard 360 with 256K bytes of vi rtunl m em ory Dud operate the 

eMS conversational monitor s ys te m . CMS provides facilities for file creation, 

maintenance and manipulation, progrurn developm ent, debugging and cxccuti on, 

and a number' of other uscful utfl ity Iuncti ons , Th e section in the Network 

Resou rce Notebook on the Lincoln Laborutory 360/Cl7 mOJ:(~ Iully describes the 

fn ci I ili C~~ [l va Hable. 

Network Control I'rog rnm 
_._~_._---•.._..---- ~ - ­

All comrnuni cattons with the 360/67 t lu.ough the IMP~lrc proccsscd by a Network 

Control I'rogr nm (Ner)o The NCP operates witll the Ilosr-Hosr Protocol dcsc r lucd 

in the Network Working Group Document No. 1 dated 3 August; .1970 . 
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Inltial Connccti on Protocol 
.' 

To create a vi rtual machine from the network, a pair of connections must be 

made with the LOGGER. The sockets to he used a rc as~ignccl following the 

Initial Connection Protocol (K'I'), The LOGGER is cnnhlcd .md wa iti ng for an 

RTS control command for socket X'OA 0000 0.1'. This ICP socket corresponds 

to home X'OA', use~ X'OOOO', and tag X'01' (s.cnd gender). Requests for 

connection on the ICP socket a re stacked until it becomes Ircc, If the LOGGER 

is willing to service another network user, a 32 bit socket 10 of a receive socket will 

be sent over this initial connection and the ICP socket will then be closed. If 

the LO~;GER is not willing to service another network user, it wlll not complete 

the initial connection for the Iep socket and w il.I refuse the D.::quest by closing the 

connection without completing it. 

LOGGER Protocol 

Once a pai r of user sockets have been assigned, the connection protocol should 

7iJl:: LvC':;J.~i'- lJJ~:J1 CXJlCCt::-.> W lTCC1VC (on tile. . 

receive socket) one 8-bit byte indicnting the duta type which chnrnctc rizcs the 

transmission code used to cornmunicatc with th e network user over this pair of 

sockets. A code of X'01' implies 7 bit ASCII code in S-hit bytes wlth the leading 

bit zero. A code of X i02' iniplies 8-bit EJ3CDIC code. When the data type code 

is received, the LOGGER will echo back the data type cock over the send socket 

fol.lowcd by the message: 

LINCOLN LABORATORY CP-67 ONLINElE~ 

in the approprfatc code. (In l\SClI, N.L is trnusmlttcd [In CR LF). 

The p.rOC(:dll.rC coutinucs ucco rcling to the no r rn ul C:1'-07 !"ogil1 protocol with the 

LOGGER performing an addit i onal function of mnpplng' network use.rids and 

passwords into val lrt Cl'-67 u~,cJ~ids and passwords. 111i:-; l)l;lpril1 ~~' is spC'C'.iftC'c! by 

cntric s ill a file (the LOGGER FJLE) which the LOGGElt ~CC<:f;SCS. If u network 

lIRcTi<l does not match (11] entry in tlJ(~ fill! or if the P..1S:>WOl:d g iv<" 11 docs nor .m a tc h 
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the corresponding network password, the usual CP responses will he sent to 

the users. Thus network access to the Lincoln Luboratory system is 

restricted to those accounts for which an appropriate entry has been made in 

the LO~GER FILE. 

It should be noted that CP transmits a BYP code (Bypass) to suspend the p rinting of 

chnructcrs keyed while a password is being entered. After the password ha~ been 

entered, CP transmits a RES code (Restore) to resume the printing when cha ractcrs 

are keyed. When communicating in ASCII, these character codes arc converted to 

X'FP' since no cor'rcspondtng ASCII code is defined. Refer to the Network Resource , 

Notebook for more details on CP-67 and Oil CMS. 

TIle NET Account 

Lincoln Laboratory is providing Ql1C account which can be used by nctwcrk users 

to farn il ia r iz c themselves with our tirnc-rsha r i ng system . . The uscr id of this 

account is NET and the password is ARPA. This account has 900 records of 

storage, which can store approximately 720,000 cha ractcrs , NET users arc free 

to EH.ASE any file on this account since many different people may use the account. 

TIIC SERVEH: Protocol 

CP-67 oper-ates 011 a Ii nc at a tim c, i , c; , a .g r oup of chnrncters nrc proccsscd as 

. a line and not <IS a sequence of individual characters. Also, the system docs 

normally buffer input Lines, that Is, input is not normo lly entered until r'cquosrcd 

by a read from the system. With Il3M 2741 or 1052 tcrrntnals, the keyboard is 

locked until a read is requested. The virtual terminals through which network 

users have access to the CP-67 system have been dcs igncd to support either a 

line orlcntcd tcrm inal or n cha ractcr oricntcd tcrmlnal , When cr requests a 

line of input, the SEl{VEn trunsmits a prompting code X'SO'. This character can 

be used to signal :1 user process to change trnnsm issi on modes nne! to transmit an 

input Jinc. Characters rccctv cd by the SJ.m.VE)~ arc buffc rcduntll a NL character 

Is rccclvc-d. Lines received can then be used to satisfy Cl' requests for all input 

line. 

CP 111.1)' svnd (Jut l i nc-s whic-h Ill :l)' or III IV not ('lid with ~I NL cha rnctcr , If <:1 Hill! 

docs not end with 9NL c.hn ractc r, the prompting cha ructc.rwf ll 11:;u:l1ly he sent 

(()llo\\'iJI1~ {IlL' olltpu~ ' j i ll (~ to J"C'</U('f:t input to 'n CP proccss, 
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------- ------

When n USCI' wi sh('s to iurcrrupt a CP process, f • c., to Ch~111gC' modes, au 

interrupt' code X'gO' should he sont to the ~;EltVJo:IL '!'Ids code wil t vc-sul: in : \1) 

asynchronous intc-r.rupt heing- sent to the running' procc~:~~, s fmulnt iug the- pn~~:!;jllg 

of the 'attention' button on a 2741 terminal. Together with the rransmi saion of the 

Interrupt code, the user s hould cause an INS to be sent over the send link. This 

signal will be synchronized with the interrupt code. If the interrupt cocie has not 

yet been received and processed. all characters buff~red and those received before 

the receipt of the Intcrrupt code will be flushed. i , c., deleted. When the Intorrupt 

code is received, it will be paired with the previously rcceived INS. If an INS 

is received after an interrupt codc has been received and processed, the INS wlll 

be paired with this previously received interrupt code. 

If CP has a line to send to a user after it has requested an input line but before it 

has received any input, the SERVER will transmit an INS 011 the uscr 's r-eceive link 

to notify the User that thc previously sent prompting character should be retracted 

and that a line has been or wUI be sent to the user. This message Iinc Is called a 

"warning". 

Graphic and Control Cocles 

Figure 1 gives thc 8 -hit codes for the EnCD1C graphic s and controls. Figure 2 gives 

the 7 -hit codes for thc ASC!.I graphics and controls. The controls arc ~abulatcd and 

compared in Figure 3. The standard interpretations of the ASCII controls are given in 

Figure 4. 

Thcre are 4 ASCrr codes which do not' have a corresponding graphic or control in the 

EBCDIC code. The EBCDIC codes given to these codes are as follows: 

H:-x CockASCII 

Symbol l\SCH E13CDJC 

DC3 13 3A 

-, 60 70 

\ 5C 7.1 

A SE 72 

I -4­
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There are 29 EBCDIC graphics codes and 19 EnCDIC control codes which do not 

have a corresponding graphic or control in the ASClJ code. In addition, there arc 

84 other EBCDIC codes whose interpretation is unspecified. Four of these codes have 

been chosen to correspond to the ASCII control and ASCII graphics which do not have 

a corresponding EBCDIC code. When converting EBCDIC codes to ASCII codes, 

th e remaining 80 codes plus the 29 EnCDIC graphics and 18 EI3CDIC controls (not 

counting NL) are converted into the code X'PP'. The NL character is treated 

spccially. The NL cluu'actcr, EBCDIC code X'lS', is converted into the two 

character sequence CR LF, i.e., ASCII X 'OD OA'. As stated above, th e code 

X'80' is trunsrnlrtcd as a prompting character wh enever CP r cqucsts DJ1 input line. 

On converting from ASCII to EBCDIC, if any code other than the 128 ASCII codes, 

or the interrupt code, X 'SO', is reccivect, it is converted to the c ode X'l'F'. In 
I 

addition, whenever the two ASCII characters CR LF arc found scquencfal ly in the 

Input stream, th ey are converted into the s ingle EBCDIC character NL. 

JMW /~a 
Attachments 



o 0 0 0 0 0 0 00 1 1 1 1 1 1 1 1 
10000111100001111 
20011001100110011 
30101 0 10' 0 1 0 1 0 101 

q567 + --~t---+---+---~---t~--t---t---t---t---i·---t---+-~-f---+---t---t 

0000 I~Ui.IDLiIDS I JSP / f, / - 1 I I . I - I 0 I I I I 0 I 
t---t---t---t---+---t ---t---+---t---+--- t---t---+---t---+---+---t 

0001 · /SOHjDC11S0S1 I I I / I I a I j I 0 I 1 I A / J I 1 1 I 
. +---t---t---+---+-~-t---t---+---+---t---t---f---+---+---+---+---+ 

0010 /SrXIDC2IFS ISYNI I I I I b 1 k I s I 2 I B J K I S J 2 I 
t---+---t---t-~-+---t---+---+---+---+ ~--t---+---+--~+---+---t---t 

0011 JEfXjTM I I J I I I I ell I t I 3 I cl LIT I 3 f 
+---+ ~--t---+---+---t---+---t---+---+---+---+---+---+---+--~t---+ 

o1 00 I PP _ IRE S J d r1: J2 l~ I 1 1 I I dim / u 1 4 I D' I [1 1 U I 4 I 
+---+---t---t---+~--+---t---t---+---+---t---+---+---t---+---t---+ 

0101 1rl r INL I LF I j.( S I 1 I I I e I n 1 v / 5 J' E I N I V I 5 I 
+---+---+---i----+---t---+---t---+---+---+---+---t---+---+---+---+ 

0110 I I,C f as I L i.'c 1UC I _ 1 I J I flo I W I 6 I F 1 c. I W I 6 I 
+---t---t---t---+---+---+---+---t---t---t---t---+---+---t---+---+ 

0111 lD~LIIL IZSCI~OTI I I ' I ,g I p J x I 7 I G I f I x I 7 I 
I 

t---t--- -i._-- t--- +- -- t-- -t- -- t---i···-- t--- t- --+- -- +- -- +---+---+---+ 
1000 J 1Cit i~ I I I I 1 I J his I y I 8 1 H / elY 1 8 I 

+---+---t---+---t---t---+---t---+---t---+---+---+--- +~--+---+---t 

10 0 1	 I IE~J I 1 I 1 I I J i 1 r I z I 9 I I I R I Z I 9 I 
+---t---+---f---t---t---+---+---+---t---+---+---t---+---+---t---t 

10 10	 I S I~ A I ('(~ I <:; ;:1 I l"! f I I.: : : : : i 
+---t---t---+-~-+---+---+-~-+---+---+---+---+-~-+---+---+---t---+ 

1011 rvr ICU1jCU21CU3j • I s I , I #- I ( 1 ) I L I J 1 I I I I 
+---+---t---+---+---+---+---f---+---+---t---+---+---+---+---+---+ 

1 1 0 0 I i' f I I r' S / I JJC 4 J < I * I % 1 aJ I,' ~ I D I r I , I 1 I I I 
+---t---+---+---+---t---+---+---t---+---+---+---+---+---+---t---+ 

1101 Ica IIGSIr.NQINAK/ ( I ) 1 _ I f I (·1 ) I [ I ) I I I ·1 I 
+---t---+---t---t---+---t---t---+---+---+---+---+- --f---~---+---+ 

1110 ISO IIHSIACKJ . I t I ; i > I = I t I ± I ~ l # I I I I I 
+---t---t---t---t---t---+---+---+---+---+---+---+---+---t---+---+ 

1111 I S I I IUS I B£;L I S U13 I / I ., 1 ? I I + I ;0 I e I .- I I I · I III 

+---+---+---+---t---+---+---+---t---t---+---t---+---+---+---t---t 

t---t---.---+---+---+---t---+~--+ 

I Q I 1 121 3 I 4 1 5 1 6 171 
+---f---+---+---+---t---+---t---t 

Code Structure 

.FigurE! 1. 

LAl:~rhl.;:d Jinary-(;oQc-od D'ec i.ma L .interchalHje Code (Ei:CDIC) 
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8 O· 0 o o o o o o 
7 a a o o 1 1 1 1 
6 0 0 1 1 o o 1 1 
5 0 · 1 o 1 o 1 o 1 

43.L1	 +---~---.---+---+---+---+---+---+ 

0000	 I i~ lJL I DLEI SP I a. J Q) I p. I' I,P I 
+--~+---+---+---+---+---t---t---+ 

000 1 jSOHIDC11 ! I 1 J ~ I Q I a I g I 
+---t---+---t---+---+---+-~-+---+ 

0010 jS'.tXIDC21 " I 2 I 13 I R. I b I r I 
+- -- t-·- -+ --- +---+ ---+_._- t--- t--- + 

0011 I IT X I DC 3 I # . I 3 I CIS i cIs I 
+---+---t---+---t---+---+---+---+ 

0100 J LO T JDC q I s I It I D I T J d I t I 
+---t---+---+---+---+---+---+---+ 

0101 IINGINAKI % I 5 I E I U I e I u J 
+---+---+---t---+---t---+---+---+ 

0110 JACKI~YN./ & / 6 I F J V If/ v I 
+---+---t---t---+---t---+---+---+ 

0111 .l BEl / ETE I ' I 7 I G I W , 9 I w I 
+---+---+---+---t--"-+---+-~-+~--+ 

1000 JB5 I CAN I ( I b " H I X I 1-1 I X I 
+---t---+---+---+---+---t---t---+ 

lUO 1 . I HT I EI1 I ) I ~ I I I Y I i I. y I 
.-J +---+---t---t---+---+---+---t---t 
1010	 JLF . ISU 3/ * I : I J J Z I j I z I 

+---+---+--~t---t-~-+---+---+---+ 

1011	 I V T· 'r~ SCI + f ; I K f [ I k / { I 
+-- -t- ---t---+---+-- ..:.+--- +--- +---+ 

1100	 JFF IFS / r I <I L I \ I 1 I f I 
+---~---+---t---+---+---+---+---+ 

1101	 ICR IGS I - I = I :1 I JIm, ) I 
+---~---+---f---+---+---+---+---+ 

1110 I~O ItiS I • I > I N I I\. I n f ""' I 
+---+---+---t---+---t---+---t·_--t 

1111',51 IUS I I I? I 0 I _ 10 ID'::LI 
+---+---+---t---f---+---+---.---+ 

+---+---+---+---+---+---t---f---f---+---f---f---+ 
I 8 I 7 I 6. I 5 I I.t I 3 I 2 I 1 ( 
+---+---t---+---+---t---f---+---+ 

Code Structure 

Figure 2. 

USlI Stand :lro Coile fOL" Ln r o rraa tion Ln t e r c e a nq o (USASCiI) 
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(;11; LoCDiC . ASC.II 

NUL . ~UL 

CC S0H SOli 
CC S.i'X' Sl'X 

. CC 11,( i.:TX 
.)C Pi: 
FE n'-"oJ. i::T 
G~ LC 

iJL.JJ ,U.c.:L 
S.1 1'1 

fE VI' VT · 
F~ .f.r' Ff 
FE CIi Crt 
Grl SO SO 
Gil. 51 51 
CC DL·1:; DLE 
DC DC1 :UC1 
DC DC2 lK.2 

'Ti'l 
DC Ri:.S 
FE N1 
.f ~ oS B5 

IL 
CAN CAN 
£11 La 
CC 

cu C1l1 
TC T .: <" L r-

IS IGS GS 
is 111 S. it5 
IS IUS US 
LD D5 
r;D 50S 
LD FS 
DC DiP 
FE lF LF 
CC LTB LTB 

ESC LSC 
511 

CU CU2 
CC L 1~;J iNQ 
CC ACK lICK 

13.6L 13£L 
CC SYN SYN 
JC l'N 
DC -1< S 
GR ue 
CC LOT LOT 
cu C1I3 
DC DC4 ncu 
CC NAK NAK 

SUB SUp 
DC DC) 

l"£Y P".t.'TC 

NULL 
5011; 
EOA iOA 
EOM 

PF 
H.TAB TAB 

LC 
RiJi:sOUT DEL 

V.TAB 
rOriM
 
hETURN
 
SO 
Si 
vCO 
X-OJ~ 

~.. APB ON 

R..r:S 
, liL 

as 
lL 

r zo C1\I~ 

51 

e/,-
55 '
 
S6
 
57
 

I3YP 
· L F L1:'
 
LEI-l £03
 
53 PRB
 

i-1 nu 
J(lJ (Y) 
13 E;l, 1 
SYNC 

PN 
i{S 

UC 
101' bOT 

TAPE O}'F 
Er:HOR (tl) 
52 
X-Oi'F 

Ftgurc 3­

Control Functions 
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iUNCTIOll 

Uuli
 
Start oi Heading
 

m,...,,J... 
( D)	 s t a r t of J.\:::Al. 

End'	 of Text 
Punch Off 
Ho r i, zan tal Tab 
Lower Case 
Delete 
Start of Manual ~lessage 

Verticul Tab 
r o r a F< ~ed 

Carria~~ He-turn 
5ilif t Out 
SIt if t In 
Lata Link Esca2E: 
L~vice Cen trol 1 
vc::v.i c ., Coa t.ro L 2 
Tape ['jar k 
Restore	 / 

!'cew	 Line 
Backspace 
Idle 
Can c e L 
LlIu	 0.: r-J0jium ,..... 
Cu.:ser Control 
Cu s t	 o a c r Us e 1 
.. n 1:"", r.i nlri C':: £J t\ ;t l · ~ t- "f"\r. 
lnfo~ Group SC-i 'arator 
Illf:O. Hcc ord Separator 
In fo Un it Sepurator 
Di9i t Select 
Star.t of Signif icance 
F·icla. s e pa r a t o r 
Bypass 
Line F'3ed 

(b)	 End. of Text 13loc-k 
Lscape 
Set Hade 
Custom er Use 2 
Enyuiry 
Jlcl,n 0 I-1 l e d ge 
Bell 
Sj'lIchr.onous Idle 
Punc 1J On 
RE'ader. stop 
Upper Case 

(C)	 Lnd of Tr (lnSlJ1i~;.siol1 

c us t on.e r Use 3 
Device control q 
Ncyali ve lick Il o vJ.ed 9(' 
Sub So U . t u l e . 
Device Control 3 

Compared 

http:m,...,,J


CC (Communication Control). A functional character 
intended to c on t r o I or . r e c i.Lita t.e transmission of 
Lnf o rn a tion over co mau n Lc a ti.on n o t.vo r ks •. 

·FB (..format 
control s 
printing 

Effector). A functional 
t h e layout o r posi t i o n i n g 

or display aevi.ces. 

character which 
or information in 

IS (Information ~ 8p aL'ltOJ~). A character- v n i.c n i s u s cd to 
separat e and q uaLi.f y information in a logical s e nso , 
There is a group or. four such chara.ct GLS, which ar G to 
be· used in a hie~archical crder. 

BD 

DC the 
data 
more 

(Device Control). A functional charaCLcr used for 
control of ancill ary d evices associated with 
processing of telecommunication systems, 
especially switching d o vi c e s "on" and II of£. " 

I 

(Edi.t and i1ar.k). A ccntrcl c h a r a c t.o r used by the 
System/360 Edit and l'jar}( (fDi'ii\) Lns t r uc t Lo n for the 
formatting of alphanumeric fields. 

r.R ~r.rrl~hi r. IClntroll. ]I. control character indicating that 
the code combinations which follow are to be 
.i.n t e r p r e t e d in a pa rticular: code table, dep ending upon 
the particular control Character. 

CU (Customer Use). A c ha r a c t e r e xc Lu d e d from f utu r e 
a s s i qn n e n t by IBl'!. These "p.rotEct~dfl codes are 
intenci~d ior use by cus tooer "systems so that their: us e 
will not conflict ¥ith a posEiblE iutuce IBM use. 

FigurE: 3 (Continued) 

Categories of Control Functions 
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NUL ( Null) • The a 11-1,(: 1:0 oS C n a rae t; I?r \/11 i.c h may s e 1:v C to 
a cco mj.Las n t Lae t~11 and n e d i ,e i~ll. · 

SOrt	 (Start oi ~~ading). A ~ommunicatj.on contr:ol cnarac~er 
use d at . the be q i.u n i.r.q 01. a s('r:iUEI\C~~ 01 c h a r a c t ...i r s v hi.c h 
con s u a m,lcllin02-St?;, :-jil:le ,ll1drf:F;S r out i c t .e or ci nq 
intormitio~. SUCh a se~uence j .5 r~ferrcd to as th2 
tl~~Qb!.!d.::. Aa s'r;.: ch a r a c t o r has t n e effect of 
t~r~i~ating a h~ading. 

srx ('::tan of Tex,:). A c cmnu n.i ca ti.o n c o n t 1."01. c l.a r ac t.e r 
v n i c n p r e c c oe s a Se:gu0JiCC o r c na r a c t e r s t h a t, is to b '2 
t r e a t.c.o as all c n t Lt.y a n u 1: r a ns u it t o d t i.r o u j r, LO t.I.o 
u Lt i ma t e n e.s t. i na t a o n , Such a !:-0Su':~j1Ce is J:'.« ;rr<'o to 
as !~.!.:l-__~ SIX may b02 used to t e r ini n a t.e a s e q ue uc e of. 
cnaraCt:0rs Eturtcd by SOH. 

.BTl	 (ina o f lext) • A' commur:ication control cn a r a c t o r USGd 

to U ::L mill a t.e a s 2 <jU (: 1J C e of c h a r actc r sst c11' t C'd with S :i'X 
and tlonsmitted as an entity. 

LOT U;;ICl oi lransmission). A' corcm uu.i c a t Lo n control 
c na r ac t e r US(~Q to indicate t nc COTJclur:.;ioh OJ: a 
t r e n su iss i o n , H1I1ch may z a ve c o n t a Lne d one 01' n o r e 
texts an~ any associated headings. 

?;NQ (.Bn~ul.cy). A c o n nu nLca t i o n control character used in 
d a ra r.()mil.nnir.r1t-inn c;vc::i-omc::;::\c: '" rr"-fIlOC:+ -fAt':;> rcc:,v-..nc<:\ 

irom a r e mo t e station. It may be US~Q as a "Hilo lire 
¥OU" (WHU) to obtain identification, or may be used to 
obtain ~tation status, or both. 

,/ 

ACK (Acknowledge). A communication control character 
transmitted by a receiver as an ariirmative response to 
a sender. 

BBL	 (Bell). A character for use Wh0Il thera lS i- need to 
call .:: 0 t: 11u ITt a nat t e n t i 0 n • I t ~ay control alarm or 
a t t e n c i o n d e v i.c e s , 

BS (Backspace). A format effector .nich co.rt r o Ls tne 
nov e ne n t of the printing [osition o n e printing space 

·ba c K....a r d on t n e same p r i.n t i n ; line (applicable a Ls o t.o 
disflay dtvices). 

HT (no r i z o n t a L Tabulation). A formal:.eff.-::ctor: vn Lch 
controls the movement of thc::: prihting position . to the 
I1~Xt ill a s e.r i e s oz pr e de t.e r m.inc d pos i t Lon s along the 
p r i.n ti nq line (e p pLf.c ab Le also to u i s pLa y devices and 
tLe skip function on punched cards). 

IF	 (Line Peed). ' A f o r mat. et.tEctOL.: .... nicn cor. t r o Ls the 
f.lOVEffie:lt ci t n e pr a n t Ln ; 10sitiCfl to t n e next pr:iIlting 
l~nE: (also applicatle to display devices). 

Figure 4
 
ASCII Control Functions
 

-10­



- -

VT (VGrtical laoulation) A tormat . : e f { cc t o ~ which 
controls thlJ mo vo me nt o i: t h..- p r i n t i n j position to tHe 
n ex t in a s or i e s of p r e de t .e r n i.r.e c printing Li.n e s (also
applicable to display 6~vic 0s). 

F r~	 (Form fd~d). A format ~iiEctor which cont.rols the 
nov e me n t cf t.h c- p r a n t i.uq pos i t Lo n to the first 
p r ed	 c r c .i n cd p r i t i n q Li.r. or: t.11<:! n e t form or pagee e	 n e x 

( <11 S 0 a P1:' 1. i c a ;J 1 (~ t (l dis 1-1 a Y d c vic ;,:, ~:;) . 

CK	 (Cdl:ria:JL: fi,ptll:"n). A for-mat cff l.::ctor v n.i c h cent.rols 
t ne .n o vo n. c n t or t he printiny po .si r i.o n to th e fir st. 
p r i nt i n j j .o s i.t. i o n on ti1\~ ~dil,(: p r r.n t i.n q 11.10 (also 
a I'P1 i c a o1 <2 t 0 di s P1. a Y d t. ~ v l C e ~3) • 

SO ' (s h i rt Out) A c ou tr o L c n a r a c t o r Ln o i .c a t i nq that t.h e 
COdE combinations waich iollcw shall ne interpr eted as 
outside of t he c na r a c t c r set or t110 standard cod e table 
until a Shirt In charact0r is rEacned. 

S I (S II i f tIn). A con t I: 0 1 c ha r a c t e r i n d i cat i n 9 t hat the 
code co mbinations wIlicr. folloH shall be interpreted 
a cco rc i nc to the standard code table. j 

DLi (Data Link Escape). A co:umun .i.c a t i o n control character 
Which :.rill change the meaning ot a limiteo numbEr of 
contiguously tollowin~ characters. It is used 
;."vr.ll1~l vr>l v TO o r o v i u o stlnlJJ..__-me nt a r v controls in ·<.l a t a 
communicaticn networks. 

DC1,	 OC2, DC3,. ncu (DEvice c on t r c L sj , Characters r o r the 
conttbl ot ancillary d~vicE S associatEd ~ith data 
processin0 or teleccffi~unicatioJ systems,. more 
e s pe c i a Ll y switching d e v i ce s /lOIl" and 1I01:f. 1I (If a 
sin\;)lE IIst.or" c on t.ro L is reguireci to .i.u t e r r upt or turn 
oif ancillary ' c e vi.c e s , 'CC4 i~ tile p r e f e r r e d 
a oS s i 9i. men t • ) 

NAK (Negat~ve Act~lJol.'l~dg e). A comrnunicar..ioll con t r o L 
characr..er transrnitr..ed U1 a r€ceivc"i: as a negative 
resf0r.s~ to a send0r. 

SYN (Synchronous Idl ~). A co~munlcation control character 
used D1 a synchronous t r a nsmLss i o n s ys t e n in the 
acsenC2 of any other chara~ter to provide a signal from 
woic~ synchronism may be ac~iev~d or rGtained. 

ETB (End of TL'anslilission. Bleck). A communication control 
cnaract~r used to indicate · toe end of a block of data 
for cc~munication purposes. ETB is used for blocking 
data :.rh0re the blOCK structure is not necessarily 
rGlat~d to the proc~ssin~ format. 

Fig11l'C 4 (Continued) 
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CArl	 ' (Ca n ce l ) . A control c h a r ac t e r used to Ln d i.c a t e that­
the data with whicn it is s~n~ is in orror or is to be~ 
disr~~araGd. 

Eil	 {End of 11edium} A control character 'a s s oc i a t e d with 
toe sdnt data which may be used to , idEctify the 
p n y s ic a I end of t hc ~edium, ' or "t[;'~ end 'of the u s cd , or 
wa~ted, portion of i~iormation record~d on'a medium. 
(T~e posi~ion of tnis character does not n~cessarill 

c or r e.s j.on o to the l>h}'sical end of t.h o ilteoium.) 
. . 

SS (Start or Special Seguence). A control character used
 
to indicate the s~art of a variable longt" segu~nce of
 

'cllal'acters 'Which h e v e s j.ec i a I si~Ilifi.canc2 o r which are
 
to have special handling. 

ESC	 (£scap2). J.. c or. t r o I c n ar a c t e r intended to provide code
 
extension (suDtlementarv characters' in Q0nRral
 
inforrr.a t i.o n .i n t e r cn an o e'. The , Escape character itself
 
is 'a 'p r e f i x affecting the Ln t e r pre t a ti o n of a limited
 
n u ab er; of contiguously following characters.
 

FS (File Separator), GS (GrotlF s e pa r a.to r} , hS (Record 
s e p a r a t or) and uS (U ni t Se pa r a tor) • 7 h e s e in for /11& tion 
separators may b~ used within data in opttonal fashion, 
e x c e p t r h a t th e hierarch .i c aL r e La ti01Js11 .i p shall be: FS 
is thE: most Ln c Lu s i.v c , then GS, t hc n itS, a n c US is ;' 
least inclusive. (The content and length ot a File, 
Group, Hecord or Unit are not specified.) 

DEL (Delet.?). 1his c ha r ac t e r is used pr Lmer i l.y to "erasell
 
or "o bLd t.c r a t e " e r r on eo u s or u nv an t o c characters in.
 
p o r f o r a t.e d t a j.c , (In the strict sense, DEL is not a
 
c o n t r o L c h a r ac t e r , )
 

Pigll)~C 4 (Coutinucd)
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