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The EBCDIC Codes and Their Mapping to ASCII 

Ahst rnct: 

To un ique ly map the ASCIl codes into corresponding E BCDIC codes i.n a consistcnt 
m an ne-r 1111~()1I : ~1l1l111 the ..\ R PJ\ i\:c l \Vo r k , thi s R FC dc scr ibc s and dcfi ne s- thc IBM 

St a Ii ll:.! rd J ';x t L' lhk~d BCD Jntc r chango Code . 

,.' 

In! reduct ion: 

The IB:--l C o rp or.u c ~'y s1L>m s St a ndn r rl, Ext ended BCD Intc r changt: Cod e (l ':BCJ)IC) 
dcfinc s B- hi t gr:lpl1ic ;1 !1d control codc s U;,-'c I-:i gure J). The ba s i« F BCDfC code 
con s i s t-: o f :)1 c out r ol s (incJ ud jn ! ~ spacc ) ;l n t! 0:) l~r;lp l1 i c s . Th i s set is c x rcnclcd 
to ill l ']l ;::k- }O ~p~' ci aJ gl' ; !ph i c:~ ,!nd 1 ~ ;pcc j aI cun t ro l (E O). The sc ~;p (.' c j" tl ~: ,,: ,-j l'!l ic s 

origjll:1i ~ .' fr om th e '7-hit ho l lvr i t h c ode and inr ludo ()·1\S C II g"r:lpllic." . T ill' FI3C U; :::: 
code h f ll]'I !1C 1" ~ : :,:,:nd <. ' (; 10 in.l ud c: Il! ~ : pl lh] i shi l'ig a nd pr int.iru; g r ::p h ics option which 
spec ifl es ;)2 g ruphic s . Of th e sc graphics, 32 appear -on the II3M TN prrnt chain. Four 
of the se gr aphic s a rc duals with graphics not on th e TN print chain, and one graphic 
(degree ) is dual with a graphic in th e spec ia l graphics set of the basic code (tilde), 

It is dcst rcablc to uniquely map the ASCII codes into corresponding EBCDIC codes in 
'a consistent manncr throughout the ARPA nctwork , 

For each of th e ~4 ASCII controls' (including space and delete) there is a corresponding 
EBCDIC control (assigning ASCII control DC3 to the EBCDIC code X' 13 '). For 85 of 
th e 94 ASCII graphic s , there is a corresponding graphic in the basic EBCDIC set. 
Th.roe differ-ent correspondences can be made for the other 9 ASCII graphics. 

This mate 'ial has not been reviewed for public release and is intended 
- ' .on ly for u se with the ARPA network. It should not be quoted or cited 

in any pul il i cot ion not related to the ARPA network, 
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I. IBM Corre spondcncc 

a) IBM rccommcnds thc following ASCII duals with basic ET3CDIC graphics. 

ASCII ET3CDIC Code 

I. r/	 X'4A' 
J	 ..J X'SA' 

X'4F'I
•	 'L 
/\ -.	 X'SF' 

Note that the EBCDIC graphic for exclamation point C) is not chosen 
to cor rc-spond 10 the ASCII"gr;lphic for exclamation point (:), 
"though thi s would he a sensible cho icc , and thus another code must 
be usecl to represent this graphic. 

b)Spcci<ll FnCDIC graphics would be used to r'cprc scnt the other ASCII 
gr<lphics. 

"Gr'lphic	 Code 
I X'(lA'

I 

Xt7S>'
 

X'A'I' 
<,	 X'J ·:O' 

X'CO'C	 X 'uo'
-] 
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II. Publ ishi ng Corre SpO~dCllC i..' 

a}	 Associate the following spec ial E BCD IC graphks w ith the corn.'~pul1ll ill g 

ASCII graph ics. 

Graphic	 Code 

,t X'6A' · 

, 
X'79' 

~ X'Al' 

<, X'EO' 

b) As socia te the Iol low in u p uhl i s h ing E BCDIC gr aphics with the correspond ing 
ASC II graphi cs. 

Grapll ic Code 

X'71'" 
.f X'AD' 

] 
X'J1D' 

t	 X '8 J3' 

~ 
) 

T he codes for open bracket a nd close bracket a rc chos en s ince th e s e graphics 
a ppe a r on t he TN prin t chai n. Th e codes for left brace a nd r ig ht br a c e a rc 
c hosen rather th an the c od e s in the s pecial graphics s et for opening hrace 
and closing brac e , r e s pec t i vely, s in c e these graphics are s imiliar and also 
appear 'on the TN print chai n . 
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HI.	 Graphical Correspondence: 

a) Associate the following basic EBCDIC graphics with the indicated ASCII 
. graphics because of their graphic similiarity. 

X'4F' with 

X'5F' with rv 

b)	 Assoc iate the ba sic EBCDIC graphic for cent with the ASCII graphic for 
reverse slash. 

X'.4A' with 

This choic e is made since the c ent graphic is not an ASCII graphic and is 
the only gT.1phic in the ha sic EBCDIC set which would not otherwise he 
associated with any ASCII graphic. 

c)	 Associate the special EBCDIC graphic grave accent. 

X'79' 

with the corresponding ASCII graphic. 

d)	 Associate the following publishing EBCDIC graphics with the corresponding 
ASCII graphics. 

X'71' 

[ X'AD' B ·~ 

X'BD' 0'5 · 

X'813' ~2.. 

}	 X'9I3' ~~ 

The codes for open bruckct and close hracket are chosen since these graphics 
appear on the TN print chain. The codes for left brace and right brace arc 
chosen rather than the codes in the special graphics set for opening brace 
and closing brace, .rcspcctfvcly, since these graphics are similiar and also 
appear on the TN print chain . . 
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Srand.rrds: 

In order t ha t the mapplrn; fr0111 ASCII into EBCllIC and vice vc r sa could 
become stu nda rd izcd, I would app rcc ia tc conuucnt s on tlh~ above from c :l ch 
site who sc op erating sYSlC:l11 uses Ei;CDIC a s the internal code. 

Telnet Codes! 

For th os e sites who in ~lY wi sh to provide or usc TE LNET services that
 
commun icntc u s irn; an E BCDIC code, a standard code I11U~3t be specified.


' . . 
Thccodcs givcn in Fi.l~ urc 1 .C :l.J1 .fo rm the ba s i s fOT .<:1 standn rd , Specific
 
codc s .m ust al s o lx- spcc if icd for the TEL~ET control c ode s . 111e
 
followin g arc suggested:
 

I lex Code 
Sync 38 
break 39 
NOP 3A 
retul-n ro ;\ SC II FF 
no e cho 14 
echo 2.'3 
hide input 24 

To eliminate us iru; one code for two gr aphic s , I propose that the TN graphics 
be a ssoc iarcd with thcrr corresponding code. The graphic tilde (rv) might be 
a ssigned to the co de X' El' r ather than keeping th e dual with the graphic for 
degree. Thi s would have no effect if the Graphical' Correspondence were chosen 
for the EBCDIC to ASCJI mapping with the code X \S,\:' f or logical not as s oc iated 
with tild e . TIle other graphic s of th e puhli shing a nd printing' option (Double Acute, 
Infcr'ior Hook, Macron, and Inferior Com rna) which are not on the TN print chain 
but have th e same codes as gr a phic s on the TN print chain would not be considered 
to be part of the standard EBCDIC code. 
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'E BC DIC Que s t iona ire 

1. For ASCII to EI3CDIC rnapp ing of the 9 spe ci al ASCII graphics do you prefe r : 

a.) The II3M correspondence 
b.) The Publ i s hi ng cor r c s pondence 
c.) The Gra phical co r r e s pondcn ce 
d.) Another corre spondent (descrihe) . . 

2• . Do you conc ur with the def inition o f the s t a nda r d E BCDIC code , includ ing 
'frE L N ET cen t rol c od es? 

YES	 , NO 

Comment s: 

3. Please li st for your ope r a ti ng system : 

a.) g rnph ic s not included in the -c omplet e E BCDIC code .
 
b.) g r nph ic « g ivc n :l different cock.
 
c.} con i rol S ,s..; ivc n one of tllv g r :lph ic cod e s .
 

.-d . )	 c ont r ol s g ivcn o ne o f th e; con trol codes but defined 
to be a d ifferent c on r r ul . . 

'c.) . u ll th e con tr ol s wh ich ha ve mc ari ing w i ih y our 0 Jw r~l l jng 

sy s tem (i. c . , I or wh ic h specia l action i s ta ke n) an d s i a te 
the act ion. 

Reply [rom :	 i'Jame 

Telephone 

Site 

llos t Comput e r 

Send to:	 Joel M. Win c tt 
ivl'. I. T. Lin c oln L aboratory . 
Room C- 1;,1 
Lex i lJ f~ l on, J\'fn SS e 0 2173 

«(· 17) ~' (.'> -:- 0 ') ) . o l) _ - 2> .) \ c x t , 7474 
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II<:x Code 

00 
01 
02 
03 
0-4 
as 
06 
07 
as 
09 
Oi\ 
01> 
oc 
on 
OE 
OF 

]0 
] I 

12 

13 
]4 
15 
]() 

J7 
18 
J 9 
]/1.. 

JB 
Ie 
JD 
IE 
IF 

cc 
CC 
CC 
CC 
DC 
FE 
GR 
(;R 

GR 

FE 
CC 
I ; J:: 

FE 
FE 
CR 
(;1\ 

CC 
DC 
IX.: 
DC 
IX~ 

FE 
FE 
DC 
(; l\ 
DC 
DC 
ell 
JS 
IS 
lS 
IS 

Con: r'o l 

NUL
 
SOlI
 
STX
 
ETX
 
PF
 
HT 
LC i 

DEL 
GE
 
RLP
 
Sl\·1M 
VT
 
FF
 
CR
 
SO 
51 

DLE 
DCI 
DC2 
'I'M IDCl 
RES 
t\L 
135 
lL 
CAN
 
Ei\l
 

CC 
CUJ 

IFS 
IGS 
IRS 
IUS 

N~llll(' 

Null
 
Sta rt o ( J 1(..'ad i Il~';
 

Start of Text
 
Eacl of Tex!.
 

Punch orr
 
I lorizonrul T~tb
 

Lower (:;1 xc
 
Delete
 
Grnphic E<;c::lpc 
Reverse Li nc Feed
 
Stu rt o r ,\l.inu.. 1 ,\ k ·s <:a!'.c
 
V<:rtic.i1 '1' ;1h
 
Form F(: et! 

Carr i. u;c Rcru rn
 
Shift Out'
 

Shift In
 

Dat.i Lii;': 1 · : .';C:l! )(~ 

De-vice Cout r o ] 1 
Device' C(" IU"I)! 2 
Tnpo 1\ ln r l: IJ)\..'vic(' C llJ10"( ,] :3 
Re stor-e 
1'\(.'\\' Li IW 

]d)C
 

CanccJ
 
J':nrl of !\ jvl.: j UI Jl 

Cur s cr C{~ :1'.1: ()1
 

Cu stom e-r l i ~ \., .l
 

Infu. Fi eld S Ci '<1Ll llQ ' 

. Info. C;P' c;;) S VP ;t C ite)" 

Info. JZ{.:(: ~ \ J'cJ SCj/: ; '; , ;[ l ) r 

Info. Un i i SLp;l r~ L () J : 

Fi gur e 3: E HCDlC C OII1:ro] F uncti ons 
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I lex Cmk 

20 
21 
22 
23 
2·t 
2:=1 
211 
') _/ 

2S 
2 ~) 

21\ 
213 
2C 
2D 
2E 
21" 

30 
31 

Category 

ED 
ED 
ED 

DC
 
FE
 
CC
 
GR 

DC 
ell 

CC
 
CC
 
DC
 

c:c 

DC
 
DC
 
Cl\. 
cc 

ell 
DC
 
CC
 

GR 

Figure' 3: 

Control 

DS 
SOS , 
FS 

BYP
 
LF
 

' E1'13
 
ESC
 

SM 
CU2 

EI'\Q 

ACK 
l3EL 

svr: 

PN 
RS 
UC 
EOT 

CLJ3 
DC4 
NAK 

SUB 

El;CD1C Cc H1 LJ~ol 

(Cont.inu (~d) 
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Name 

Digit Select 
Srarrof Sig11iric~ IJ1CC 

Ff cId Scp:lralor 
(Re se-rved)
 

Bypass
 
Line F('c'c1 
End of Text moc k 
ESCIJW 

(I{,-, :-:( '," \' cd) 
(Rc:-;cr\'(.'(i) 
Set l\1(,(lc 
Cu:,;lOI1H,T Usc :2 
(Rc:·:c·J: vccl ) 

Enquiry 
Ack uowl crlgc 
Bell 

(RC :;<..T V('d ) 

(Rc ~, ( T \'('d )
 
SYllcllJl ) Jl" \ l ~. l:lli.'
 
(RC- ~ ;l T vr -d )
 

PUJl~ h On
 
1\.(';I (!..- )" S tull 

Upp e-r (:;1 ~<..'
 

End of Tl';IJ i :;Jlli : ; :~ 'j ()11
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(Fk.'.vl'\ c ' : J
 

Cu s .o m " I ~ l l ... ~ · (' .)
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,DC" ( J) <' ',' .1.C '.~ (> : ; ; ! l h I J ) • h 1.0 1. 

c o n ; r o J, o j: ,: : . 1; ,J .i J 2. 1"Y ·:.. d '''.i t: ; d , ~ '_.t . . ,
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c - . . : .:C t: ~ " , c.i: ~ .., 1 ) , J . l c i , i.n 9 Q t .~ v ~ . c ...~ ;:; /I C i I H it IJ ;1 IJ 01. ;: • 11 

iF) c c n t r cI c nil r c1 c t ~ J: u';'.: G l; , :; 
.l I . c,; t.: ''': c l' j r.. ; :: 0 :. ~_ ; , ',

i o :. :.:.l t r. -=. :.,; C::: <;} i · j;:l j·! \; :.- , : i": C ri cL d s. . 

G:': 

J. ; ; ~ \, t: ~ : ~ . . .~ (.. ~ I .1 z.: t j. \.: i : .:. ..... r c (..:\_ L :: [J ]. c- I U . . i ~ ' : :. :~ ..... :-~ 'j; . : 1 

~elf ( C ~ l _, t .) : : '- c !. . . i:.l ' : t '::1: } : j t . '.: : c 

~ ; j ' L 3 ~. ~ • '"1'" :~ - : :'.) ~ : Hi' ~_ o l. .... '..~ L '" \! ,. C' o ..1 I': : l 

l f\ t. .... ;': .:i . ' .: ':'( 1:: : ] . .: :": :~ '.: C li : -;l'. : ) .:, ·: ' l.- .:.; :; : ; t : . ..: ::'0 L l t .."1 t ,i ~ ; _' I . 

~' ill , : ( , J. ._ ~ .~ C ~. . ~4' i t ~ 1 '-. CJ 0 ~ : : : i ; ~ 1.L .: U '" \ ~ :. (: I el : .~ u : . ~ ;. .. 

Fi gu )' ,_' 4 

( " l " (" ' ( " ' j c '" Ill' ( '. I" ' ."· () ) F l i ·,·I ' ~ ·I: I.\'. l. ~;, ~ • : ,) ' . \ oJ . ' 'I" • • , L j " _ 
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r: r~l p hi c 

'::-- . 

)i~ 

' , " 

~ , 

', ' 

::~ 

." 

6/\ 
79 
AJ 
CO 
CC 
CE 
))0 

FO 
EC 
L I\ 

I 
c 

\ 

( 
If' 
y 
1 
\ 

rl 
I 

V('1'II Cll L in e 
Grave Al"ecnt 

Tilde 
Opcni nu Hr;lc c 

IJook 
F () r l~ 

Clos il1 ~ ; f,r :Jc c: 
RCV C1 ' : :V Sblit 
Chai r 
L ong' \' c-rt ic .rl i\ Ll r l: 

FF EO l~ fgfJl On cs 

l-"ig1l1'l' s. Spe c ia l i-ncnrc (;r aphics 

-1 'J . . 



'---' ' Hex Code Graphic 

AU 
oAl 

130 o 

Bl 
.",', 132 

13,1 
g,1 

B5 
B6 .. 

I117 
~BS ,

B9 

~l) (
Sc ~ 

(
~]) 

-I
~E 

(;1' +
9f; 1 
9(; n 
~)D 

9E 
91" 
J\l~ L 

AC r 

A]) 

AE 
J\F 

U3 ~ 

nc ., 
J 

Name 

Supcrscript Minu s 
Degree 
Superscript Zero 
Supcrsr r fpt One 
Superscript Two 
Su p Cl,'SC r i pt Til r co 
Supcrscr ipt 1;'·>\11' 

Supc-rxc r ipt !' j vc 
Supc-r sc r ipt. S ix 

Sup ('r ~ :crlJll" S( '\' ('n
 

Supcrsc ri pr 1,: i ~ ~ I It
 

SU}l('f :--lTipt !\ l l lL'
 

Left" Brac\.:
 
Equa l tI L: Lens: T Il:l .1
 
Supcrsc r ip t I ,v fj I \~r l'lllh (' ~j , ;
 

S U:) ( 'l: ~ :·.T ~pt !'hl s Sj; ~ l l
 

PJolt ill:.; CJ"u~;~ ;
 

IZigil1 ];r ,ICC
 

I .O Z Cl1: :l: 
SlIpcJ: :;cr ipt l ,:j.~ ~I 1i . P :IL'n lllc ~ .;j s 

Plu s ()~. \i.i.nll s 

I j i ~> 1 (I: J .lfll 

LO\'.'(T Left Cll:' l~ ( -r 

Up p.r l.cfr Cor n. ',': 
()Pl' Jl S' j'! :1r c Iu . i r I. t'1' 

Fqtl :JJ (;rc :.: vr '1'11 :111(1 1' 

I:uJkt (l'Jort: I !: , (' in'! .) 
L CI\\'Vr l ti. ~·:hl \ :,l rJl l' r 
Upper rU : ~hi.: (:, '3":1( '1' 

Ch,c:c S, : il ::J : ~' 1;L1 C1;( 'i. 

Not Llj l: t 1 

Elltcnd-::<l Dtt ~ : h 

Fj~ ',11rc G:	 PubJi fO:l li i ',g an cl Print i ng Crajillj c s 

also on tile '1'1\ Print Chain 

** Dual wi th the s pecia l EBCD.lC gr aph c tilde 

* Dualwithanothcr gr a phic which is rot on the TN print chain 

- ].1



Hex Code Gr aphi c	 Name 

70 
71 
72 
73 
74 
75 
76 
77 
7S 
SA 
9A 

,,- EO 
HI* 

' .' I;:? 
:~ B3 

'	 C D 
D B 
DC 
DD 
U) 

* Dual 

0 
Scnnd » 11 :1vi a II Acce- nt 

A 
Ctrcumfl cx 

<to 
Diaeresi s 

/ Dincr i tic al Virgul e 

" Acute J\ CCCll t 

Supcr tor D ot 
C ed il la 

·v Breve 
v Caron 

of' Up Arrow 

t Daggvr 

If 
DOll hl o Ac ut c 

. f.. Infc-rior Jlook 
Mn c r on 
Inferi or C orn rna 

L	 Open Oll o t.c 
~ 

£.	 P Oll 1l c.1 Si ~'!1 

Se-ct ion Sj ~.11~ 
j i:1r ' !1;.r :lp lJ Si ,! ;11 <11 

)	 Clo:,e Qllc,t c 

Fi gure 7: P ll bl i ~ : !l i ll g- .111(/ I 'r j ll ti l1 ! ~ c. ;r:~ p1J j c ~ , 

not O ii t hc TI\! I' r u«. CIJ ;l i ll 

wi th another graphic whi ch is on the TN print c ha in 
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I lex Code Na m c 

T ::.1de 
, DO,lblc Acute 

lnforior l lock 
M ncron 
Infcrior COI11I11:l. 

rv 

h 

\. 

Al 
no 
Bl 
B2 
B3 

Figure S: 

C> 

0 

:l 
~ 

:3 

Gruphic Dll<lls 

Degree 
Sup erscript Zero 
Supcrs c r ipt One 
Sup erscript Two 
Sup erscript Th r ce 

C odes 

AF--7S 
SB--CO
 
9D--DO
 

'6 1- - 73
 
AI--7.0 

-...-/	 4 F - - 17A 
613- -76 --13.1 
60- -132 

J\ all1<..' 

Group \:~ ! rk 
1\1 ild :- e ll:111: '....'. 
Plll S ZlT t ) 

Minu s Z LTO 

RCI: onl \I:trk 
" ,ron ! Sl'P:l1::,t: :J: 
S (', ~ III t..nr ~,1:l )' l; 
Sub .nitu t v J:LPl L 
T~lpC' I\·1;lrk 

Names 

Bul.lct v-Supcrior- Dut 

t Left Bracc--Dp<': llillg lrr acc 
} Ri ght Br.:lce- -Cl o s i n-; 1;)',, <: (: 

/ Slash - -Diac rrt ir a l V i r g111c 
() D egree - - Scandn nn v i :In A c ce-nt 

L ojricn] Or - - Long V<:ni r:d ~ .L!rJ,: 

Com m.r - - C cd iIla - ··1nfcr i v i" COl! 1111.1 

Dash - - Macron 
Figu.rc 9: Sil1111i3r Graphics 

Control	 lIex Code 

Logi cal (}J:GM 4F 
1\'1(; SF Lo gi cal Nul 

Open in g ll ~: .J c ePZ CO t 
MZ DO Closing IlLIC C1 
R1vl EO \ Rever -se S1:Int 

W S 6]) Uncl c r sc orc 
Quc nti on ?\La·tSM 6F ?
 

7A Co] on
 sn 
Quotati on ?\1;u'ksT N!	 7F " 

T'igu r c 10: Gr.iphic and Control Dual s 
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