Net wor k Wor ki ng G oup R T. Braden
Request for Comments: 338 UCLA/ CCN
NI C 9931 17 May 1972

A

EBCDI C/ ASCI I NMAPPI NG FOR NETWORK RIE

I NTRCDUCT! ON

Under NETRJS [1], CCN s Network rje protocol [2], a virtual renote
batch terninal nay be either EBCDIC or ASCII. CCN operates an |BM
360/ 91 which perforns all of its normal processing in EBCDIC. \When a
virtual ASCI| term nal signs onto NETRJS, CCN translates the "card
reader" streamto EBCDIC and translates the "printer"” streamback to
ASCI I [3].

In recent nonths, a nunber of ASCI| hosts (RAND PDP-10, Utah PDP-10,
Il1linois PDP-11) have conpl eted user processes for NETRJS. Several
users at these sites have noted deficiencies in the ASCII/EBCDI C
mapping rules originally inplenmented in NETRJS. Since their

obj ections were well founded, we have altered the existing napping
and added a new one.

This RFC has three purposes:
(1) to nake all users of NETRIS aware of the changed ASCI| napping

(2) to call this problemto the attention of the Network RIJE
Protocol Committee

(3) to know edge and support Joel Wnett’s pioneering work [4] in
this area.

THE EBCDI C CH MERA

A year ago, Joel Wnett Published RFC #183, containing the results of
his careful research into just what EBCDI C really nmeans. He sounded
a clarion call for all EBCDIC sites to join in defining a Network
standards mapping. At this tine, we at CCN were primarily absorbed
inthe tinmely inplenentation of the NETRIS protocol to serve an
EBCDIC (!) user site, RAND, so we were not very supportive of his
efforts.

RFC #183 is a val uabl e docunent; we hope a copy falls into the hands
of Armonk. It is clear from RFC #183 that EBCDI C consists of a
standard ("basic") set of characters, conbined with a nunber of
over | appi ng ad-hoc character happenings. Fortunately, if we exclude
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speci al - purpose text conposition prograns, |BM 360 prograns use only
the 89 "basic" EBCDI C graphics [5] shown in RFC #183 as well as in
Figure 1. An |IBM 029 "EBCD C' keypunch can create 63 graphics: the

89 basic EBCDI C graphics less the 26 | ower case letters. In fact,
0S/ 360 requires an even snal |l er subset of EBCDIC, 60 characters
commonly called the "PL/1 character set". The PL/1 set consists of

the 89 basic graphics, less the 26 | ower case letters as well as the
three graphics <cent sign>l" (cent sign, exclamation point, and
quot ati on) .

C. CHARACTER MAPPI NG I N NETRJS

We consider now the requirenents of a ASCI I/ EBCDI C mappi ng for NETRIS
or any rje protocol. These requirenents are as foll ows:

Ef ficiency:

The transl ation shoul d be character-to-character, so that the CPU
operation "translate" can be used and character scans obvi at ed.
This is inportant because a significant volume of character data
may be noved during rje operations.

Usability:

(1) Al of the 89 EBCDIC graphics should be mapped into
correspondi ng ASCI| characters

(2) The mapping should be as nearly transparent as possible, i.e.,
whenever the sanme graphic appears in both sets, it should nap
onto itself.

(3) To minimze the adaptation required of an EBCDI C-oriented
programer, the ASCI| graphics shoul d evoke the correspondi ng
EBCDI C graphic, when they are not identical

Theses considerations led us to incorporate Wnett’'s rules Il (a) and
Il (b) (see page 4 of the RFC #183) into NETRIS:

~ <bent bar>

\ <cent sign>
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This defines all 89 basic EBCDI C graphics in terns of ASCII.

However, there is still a question of howto map the 6 "maveri ck"
ASCI| characters ( []{}”" ) which are not in EBCDIC and not in the
I'i st above.

We could (and did) take the view that all CCN users are concerned
only with witing and executing normal 360 prograns using EBCDI C and
that they would enter one of the maverick ASCI| graphics only in
error. CQur original choice, therefore, was to map the mavericks in
the input into EBCDI C question marks. W also assuned that, if a
user needs to access a |larger subset of EBCDI C than the basic 89, he
shoul d do so by doing his rje directly in EBCDI C.

We now realize that there were two deficiencies in the original
mappi ng rul es.

1. The 360 program nmay be intended to manipulate ASCI| text from
the Network. 1In that case, the Network user needs to have all
ASCI | characters, including the mavericks, uniquely mapped
into EBCDIC in sone (standard) nmanner.

2. The present napping is convenient only if a user at an AT&T
Model 33/35 Tel etype (or sinulator thereof) needs a different
mappi ng for ease of use.

For the first case, we have changed the mapping of the 6 maverick
ASCI| characters from™"?", using instead Wnett’s rules Ill (c) and
I (d):

For the user with a Mbdel 33/35 Tel etype, we have expanded the set of
virtual renote batch ternminal types, adding "TTY" to "ASCI 1" and
"EBCDI C'. A user establishes his virtual renote batch term nal as
type TTY by either doing his initial I1CP to socket 15 (vs. 11 for
EBCDI C, 13 for ASCI1), or by doing an ICP to Socket 1 and entering
the command "TTYRJS" (vs. "RJS" for EBCDIC, "ARJS' for ASCIl). The
mappi ng used by NETRJS for a TTY renpte is:
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Model 33 Cor respondi ng
Graphi c ASCl | EBCDI C

\ \ <bent bar>
<up arrow> n |

<left arrow

[ [ <cent sign>
] ] X BD
This is ugly, but it is probably the best we can do.
D. CONCLUSI ONS

It is obvious that one pair of translation tables won't do the job;
NETRJS needs (at least) two mappings for each direction. How |ong
will it be before an inportant set of users appears with a different
term nal character set, requiring yet a different mapping? [6] An rje
server site needs to be prepared to provide a variety of translation
tabl es, and perhaps to allow a user to specify his own table(s); this
m ni - subset of "Date Reconfiguration Service" nmight be necessary to
prevent translation-table-proliferation. The tendency in Network

di scussi ons has been to put the burden upon the user sites to adapt
to different conventions. 1In the real world of users and servers,
the server will often have to do the adapting.

NOTES AND REFERENCES

[1] R T. Braden, InterimNETRIS Specifications, RFC #189 (NI C
#7133), July 15, 1971.

[2] Please note that "RJS" is the proper nane of a particular rje
package witten at CCN the generic nanme for renote batch
service is "rje".

[3] Notice that the mapping question discussed in this RFCis
significant only for the virtual card reader and printer
connections in NETRJS. The punch connection is always
transparent, i.e., never translated. The renote operator
connections use the extended EBCDI ¢/ ASCI | nmapping incl udi ng
the maverick characters, but this is not inportant since
operator commands require only a limted character set.

[4] Joel Wnett, " The_EBCDI C Codes and their Mapping to ASCI",
RFC #183 (NI C #7127), July 21, 1971
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[5] Wnett lists only 88 basic EBCDI C graphics, excluding the
space which he regards as a control character. This is a
matter of taste, but we find it less confusing to include the
space as a graphic.

[6] CCN recently received a new Tel etype-repl acenent terninal.

Thi s machi ne has a bastardi zed graphic character set -- nostly
ASCIl, with a sprinkling of both (!) EBCD C and TTY.
e +
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Figure 1. Character Sets Conmonly Abused

[This RFC is also available in .PS and . PDF format.]
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