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The EBCDIC Codes and Their Mapping to ASCII
Abstract:

To uniquely map the ASCIT codes into corresponding EBCDIC codes in a consistent
manncyr throughout the ARPA Network, this RIFC deseribes and defines: the IBM
Standard Lxtended BCD Interchango Code.

Introduction:

The IBM Corporate Systems Standard, Extended BCD Interchange Code (BCHIC)
defines $-bit graphic and control codes (See Figure 1), The basic BRCDIC code
consists of 34 controls (including space) and 88 graphics. Thiy set is extendod

to include 10 spocial praphics and 1 special control (120).  These speeial graphics
originaic feom the 7-hit holle vith code and include O ASCIL graphics. The BBODIC
code iy further exiended to include the publishing and printing grophics option which
specifies 52 graphics. Of these graphics, 32 appear-on the IBM TN print chain. Four
of these graphics are duals with graphics not on the TN print chain, and one graphic
(degrece) is dual with a graphic in the special graphics sct of the basic code (tilde).

It is desircable to uniquely map the ASCII codes into corresponding EBCDIC codes in
‘a consistent manner throughout the ARPA network.

IFor cach of the 34 ASCII controls (including space and delcte) there is a corresponding
EBCDIC control (assigning ASCII control DC3 to the EBCDIC code X'13"). For 85 of
the 94 ASCII graphics, there is a corresponding graphic in the basic EBCDIC set.
Three diflcrent correspondences can be made for the other 9 ASCII graphics.

This mate ‘ial has not been reviewed for public release and is intended
only for use with the ARPA network. It should not be quoted or cited
in any publication not related to the ARPA network.
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I. IBM Correspondence

a)  IBM recommends the following ASCII duals with basic EBCDIC graphics.

ASCII EBCDIC Code
L ¢ X'4A"
3 - ! X'5A"
! {. X457
N\ - X'5F'

Note that the EBCDIC graphic for exclamation point (1) is not chosen
to correspond to the ASCIT graphic for exclamation point (1),

‘though this would be a sensible choice, and thus another code must
be used to represent this graphic,

b) Spccial ERCDIC graphics would be used to represent the other ASCIH

graphics.

Graphic _ Code

: X'0A"

N X'79'

—~ X'Al'

N : X0

{' X'co

:’i X'Ho'



II. Publishing Correspondence

a) Associatle the following special EBCDIC graphics with the correspouding
ASCII graphics.

Graphic - Code
; X'6A"
A , X'79"
~ X'Al’
N X1

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

Graphic Code
N X'71"
_ L X'AD?
1 X'BD’
)Z X'(.)B’_

The codes for open bracket and close bracket arce chosen since these graphics
appcar 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, respectively, since these graphics are similiar and also
appecax on the TN print chain. '



1II. Graphical Correspondence:

a) Associate the Ifollow'inp; basic EBCDIC graphics with the indicated ASCII
graphics becausce of their graphic similiarity.

[}
| X'47" with i
-  X'SF' with  ~u

b) Associate the basic EBCDIC graphic for cent with the ASCII graphic for
reverse slash.

¢ X'4A' with  \
This choice is made since the cent graphic is not an ASCII graphic and is
the only graphic in the basic 1EBCDIC set which would not otherwise be
associated with any ASCII graphic.

¢) Associate the special EBCDIC graphic grave accent.

3

X'79’
with the corresponding ASCII grapi)ic.
d) Associate the following publishing EBCDIC graphics with the corresponding
ASCII graphics.
. @ A
AT &vAN
[ xap' g4
] xwp B9

N

X8B’ L

B X'9B’ LEN

The codes for open bracket and closc bracket 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, respectively, since these graphics are similiar and also
appcar on the TN print chain. .



Standards:

In order that the mapping from ASCII into EBCDIC and vice versa could
become stundavdized, 1 would appreciate comments on the above from cach
site whose operating sy siem uscs EHCDIC as the internal code.

Telnet Codes:

For thosce sites who may wish to provide or use TELNET scrvices that
communicate using an FBCNDIC code, a standard code must be specified.
The codes given in Figure 1 can form the basis for a standard. Specific
codes must also be specified for the TELNET control codes.  The
following arc suggested:

IHex Code

Sync 38
break 39
NOP ' 3A
return to ASCII FF
no ccho : : 14
echo . 23
hide input 24

To climinate using one code for two graphics, I propose that the TN graphics
be associated with their corresponding code. The graphic tilde (~) might be
assigned to the code X'E1" rather than keepihg the dual with the graphic for
~degree. This would have no effect if the Graphical Correspondence were choscn
for the BBCDIC to ASCIH mapping with the code X'aV' for logical not associated
with tilde. The other graphics of the publishing and printing option (Double Acute,
Inferior Hook, Macron, and Inferior Comma) which are not on the TN print chain
but have the same codes as praphics on the TN print chain would not be considered
to he part of the standard EBCDIC code. '



‘ CEBCDIC Questionaire

1. For ASCII to EBCDIC mapping of the 9 special ASCII graphics do you prefer:
a.) The IBM correspondence
b.) The Publishing correspondence
c.) The Graphical correspondence

d.) Another correspondent (describe)

2. Do you concur with the definition of the standard EBCDIC code, including
TELNET control codes?

YES « NO

Comments:

3. Pleasc list for your operating systcm:

) gr ap}m s not included in the-complete EBCDIC c.ode
) graphics given a different code.
c.) controls given one of the graphic codes,
) controls given one of the control codes but defined
to be a differem control. '
-e.) all the controls which have meaning with your operating
system (i.e., for which special action is taken) and siate
the action. '

Reply from: Name

clephone

Site

Host Computer

Send to: Joel M. Wingit )
M. L. T. Lincoln Laboratory
Room C-151
Lexington, Mass., 02173

Or call: (617) 862-5500 exi. 7474

T
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Jex Code Category Control Name

00 CcC NUL Null
01 CC SOH Start of Heading
02 ccC STX - Start of Texr
Q03 CcC ETX Fad of Text
04 nc PF * Punch Off
05 i ¥l HT Horizontal Tab
0a GR 1.C 7 LLower Casce
07 GR DEL Delcte
0S ‘ GR Gl Graphic Lscape
09 - FIE RLTF . Reverse Line Feed
0A - CC SNMM Start of Manual Noescage
0B IR0 VT Vertical Tob
0C ) DI I'T - TFForm 1'eed
on 1718 CR Carriage Return
013 GR : SO Shift Out
or - GR SI Shift In
10 _ CC DLE Data Link lseape
11 : b - DClI , Device Control ]
12 ' 1O DC2 Device Control 2
- 13 ne TM/DC3 Tape Mark /Device Control 3
14 | RIS : Restose
15 'y _ NL Now L.ine
16 ¥R -~ BS ' Jackspce
17 . O 1L Idte
IS GR ' CAN . Cancel
19 ne 1EM ' T of NMediom
IA e CcC Curscer Counrol
1B Cu Cul Customer Uise 1
1C 15 11°S Info. Yicld Sciraratos
D IN) 1GS “Info. Groeun Separatoer
11 1S IRS : Info. Record sepavator

1T - 15 ' IUS Info. Uit Scparatox

Figure 3: EBCDIC Countrol FFunctions
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Hex Code Catcgory Control Name

20 ED DS Digit Sclect

21 ED SOS Start of Sienificance
22 ED FS Field Separator
23 ' (Rescrved)

24 DC BYP . Bypass

25 FI3 LF Line IFecd

26 : cC : ETB Ind of Text Block
27 GR ESC Lscape

28 (Rescived)

29 ' Resierved)

2A nDC SM Scet Mode

21 CU) Ccu2 Customer Use 2
2C (Reserved)

2D CC ENQ ‘ " Bnquiry

218 cC ACK Acknowledge

21¢ IDI® Bt 1311

30 - . (Reserved)

31 _ (Rescrved)

32 CC SYN Synchyonons, Il
33 (R('.\'l‘]‘\’(‘(l)

3.1 DC PN Punch On

35 ne RS ' Resrder Stop

36 GR - ue o Upper Case

37 cG LOY Imd o Iransmission
38 , (Resorvaed)

39 _ Reserved)

3A (Reserve

315 Ccu Ccu3 Custom-v Use 3
3C DO DC4 Pevice Cantrol
3D cC NAK - Negative Acloovtede
3 : (Resorved)

31 GR SUB Subativiie

Figure 3: ELBCDIC Contiol Functions

(Continuoed)
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Iex Code Graphic Name

# 6A X Vertical Line
“ 79 \ Grave Accent
* Al ~ Tilde
g Cco { Opening Brace
CC g Jook
Cls b TFork
no - 1 Closinge Prace
120 \ Roevervse Slant
1C | Chair
1A | . Long Vertical Mark
' 150 Fight Oncs

Fioure 5: Special EBCDIC Graphics -

FASCIT Graphic

-19-.



Hex Code sraphic Name

ok A AO - Supcrscript Minug
* Al ° Degree
k BO ° Superscript Zexro

* C Bl ‘ Superseript One

# B2 2 Superseript Two
133 3 Superseript ‘Three
134 4 , Superscript Four
33 $ Superscript ive
B35 b Superseript Six
137 v Supersceript Seven
138 i Supcerseript ich
B9 7 Superseyipt Nime
8B { Left Brace
SC ¢ liqual or Lese Than
S : Superseripe Lofi Perenthesis

D : Suncrseript Plus Sigm

817 - Plotting Croxs

s 1 Right Iirace

GC )¢ Lozenge

oD > Superscript Richi Paronthesis
91 L Plus o Alinus

Gt 5] Histogr.un

AD Ny Lovwer Left Cornor

AC r Upner Lot Corner:

AD [ Open Spmve Pracker
AR N Eaual or Greawer Than
AU e Ludtoet Plowtiny, Cirela)
LB - Lower Right Corney
G . Upper Rishe Corner
LD ] Closae Sqiare Dracket
bBE P NoL Lzl

LI Entendoad Dash

Fienre ¢: Publighivg and Printing Craphics

also on the TN Print Chain

*%  Dual with the special EBCDIC graph ¢ tilde
* Dual with another graphic which is rot on the TN print chain

-13-



Hex Code Craphic ' Namc

70 ° Scandimuavian Accent
71 ~ Circumilex
72 oe Diacresis
73 / Diacyitical Virgule
74 7 Acute Accent
75 ! Superior Dot
76 , Cedilla
77 v s Broeve
78 v Caron
8A $ Up Arrow
9A + Dagger
B0 H Double Acute
¥ NS Inferior Jook
= b2 - Macron
B3 , Inferior Comma
cn < Open Quote
B L Pound Sien
DC $ Scetion Sien
DD 4 Paramaph Siem
=D 2 Close Quote

£ a'h

IFipure 7: Publishing and Printing Grephics
not oin the 'I'N I'rint Chain

* Dual with another graphic which is on the TN print chain

-14-



Name

Tde
"Double Acute
Inferior Hook
Macron

Inforior Comma

Graphic 1Tex Code
~ Al
” B0
< Bl
- B2
) 33

GJ.‘uphj.c

o
0

1
X
3

Name

Dcgrce
Superscript Zexro
Supcersceript One
Supcrscript Two
Supcerscript Three

Figurc §: Graphic Duals

;

Codes
Al'--75
SB--CO
93--1D0

61--73
Al--70
< 417--TTA

6B3--76--133

Gravhics

c e

Namies

Bullct--Superior Dot

1.oft Brace--Opening Brace

Right Brace--Closing Broce
Slash--Diacyitical Virgule
Deogree--Scandanavian Accont
Lopical Or--T,ong Vertical Mark
Commua--Cedilla~~Inferior Comma

TFigure 10: Graphic and Control Duals

60--B2 ) Dash--Macron
Figurc 9: Similiar Graphics
“ xR
Name Control Hex Code Graphic Name
Group Mark GM 41 I Logical Ox
Modz Chaneo MC SI¥ - L.ogical Not
Pius Zcro P7 CO { Opening Brace
- Minus Zero M7 DO 1 Ciosing Brace
Record Nark RM 1:0 \ Reverse Slant
VWord Sceparaton WS 6D - Underscore
Seameny Mark SM 617 ? Question Mavk
Sabsritute Blant SB 7A Colon
Tapce Mark ™ 75 v Quotation niarks



