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FROM: R.G. Hills, A.Bvans, Jr., T.E. Vgavieck
GRTE: June 7, 1968
SURJ: & Pull Charscter-Set Modification to the 1401

In ovder to provide & faciiity for offline printuag of “full™ ¢iaractere
sel files, the 1401 at Project MAC has been modifisd. This note deazrlibeg
the hardware and softwsre system which snablas s €TSS user o utilize the
modified 1401,

Tradltionally, the 1401 has been used for {ﬁm&ng cther things) pointing
&8s fil@a cff=lins, The user of CISS is provided with the ROURYT oopmand
to indicate to the Disgk Editor that a file {8 to ba printad, The Disk
Editor, & privilegad backgranﬁd job (able to use the file eystem 19 well

a5 nou~{T88 tapes), creates @ "print tape” containiug rveformaited images

6f files which were requested, This tape 18 priatad a¥ the 1501 b3 the
special duslspriater program MIDEP4,

his syotem, while adequate in other ways, restricte the user o the 43
chardcter H-type KD get of wort purrent IBM equipment, thus, ¢TSS wiers
with i2-bit €iles have bheen unshle to get thelr files printed off-lin:,
The development of Multics and the concomitant proliferation of ASCIL
Elles, which alsc caonot be printad on the 1486%;, hes trzusferwed mn

sonoyvance fats a bozeleneck,

We neve, then, the following objestives:

L. A convéafent mechaniam must be provided for some UTRS
users to vequest the ofi-line printing of full-chrracter

get fliies,
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2, . The plan chosen should cause 8 aininmum of {nterference with
. MAC operations, end ghould cause no modification to prode-
dures in effect at the Computation Center,

3. It should be possible to create tapes on the GR~-635 for print-
ing on the 1401, This ability {s needed until the full~character-
. set printer for the 645 is delivered.

It 18 beyond tﬁe‘acope of this note to describe the altermatives which
were evalusted or to justify the solutiom which has been chosen. Briefly,
the chosen solution has three major parts:

1. Nodifications to the MAC 1401,
2. A apecial 1401 progrsm to print ASCII filessystem format tapes.
3. A 709 disk-editor-like program

Hodéfigg;iéna to the MAC 1401

The major modification made to our 1401 was the installation on printer
"A" of a print chain cartridge adapter capable of holdisg;either the
standard 48-chatscter chain or a specisl 120-character chain., When the
standerd chain islinetalled, the 1401 operates normally; but when the

specisl chain is installed, the 1401 senses the presence of the chaia,
aud

1. Peints differently, The word-mark bit in the priat bend
becomes significant, so that theve ave 128 possibls codes
fastead of 64,

i, <hanges the opevatlon of the fape oo codes siighcly.

; chaing s tricky, bub can be dume in aboud 2 minute by #
The maximus pristing spoed with the specisl chais

essminute dinstesd of 00,
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Ihe 1401 Progrenm

A speciel 1401 program ASCPY, hés been written to prist standard £ile-
system [orast tepes (633 wds/physical record, etc.) containing atendaxd
header and trailer labels but ASCIT character stvesm dats. Briefly, the
progres

&} Treats each 3 1401 characters {(b-bit bytes) as representing a
pair of ASCII characters, and decodes them,

) Checks sgch ASCII chgracter to ses if 1t is a graphic, a con-

trol, or wnprintable character.
¢} Interprets coutrol characters.
d} EZnters grephice into the priant buffer,

The assumption is wmede that the file is glose to cancnical form (MSPM
BC.2.0%), aithough some variaticns sre tolersted, and some legal camonis
csl streams are not handled correctly (those involving hIf and hig, for

instanca),
The felliowing sotione are tsken om the control charscters:

010 B8 Bave the previous charscter {n an "suxilisry primt band”,
and set the line pointer so that the newt cherscter will
go in the vacated spot. Set an "overstrike waiting"
gwiteh, whichk will cause both bands to be printed when

the end of the line {g seen.

i1 Yove the line pointer €o the right until the lime pointer
is 1 wodule 106, (The iine pointer points to the spase

whers the uext chavacter will go in the line.)

912 WL #Hove down oue line; print elthar one or twe printbands

whith spsce suppression: clear print bands, tvesst zwltches
. ¥ 3 3

it

lige polinter o 1,
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All other awm«grép&ic charscters will be ingoved. In particular, the

013 vy

016 ¥y

021 REy

023 RYT

003 ETX

004 BOT

4]

Write out partisl iins; gkip te chennel & on civriage
tape. Do mot veszt line.podater,

Write out partiel line; skip to chamel 1 on .arriage
tape. Do aot resst line pointer,

Teke the next character modulo 128 28 & count of ;oei-
tione to move the line pointer to the right.

drize out partisl line. Take next charactax wmodul: 128
&8 2 count of lines to move the paper up. Do not irzet
lins pointer, '

Assume no more choxacters in file, Weite out last liks,
snd actempt to vead tepe mark, (1f thiz ocharacter
&ppeare in 2 physical record uot foliowad by a tepewark
the progras will kecome confuzed,) »

This aou-Multics cherscter will cause the 140)1 program

o

to halt. Pressing “etart” will ceuse riat to contine
g P

a

following Multics characters have uo affect:

Lines lomger than 12

LR BEL
¥ HLR

HES ERS

will print right over the perforations on  the paper,

The prograsm stops aftex reading & file trailexr label, Fressiong stere

will cause the next file to be printsd. Wher the BOLT

t

label {8 read, the
ape 18 uwnloaded, and the progrem iz ready for aucther tape.,

2 charscters will have ouly the first 132 printed, aud

no warning will be given, No page-overflos checking is done; the PTORT S
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The ASCII Qutput Routine

~

PAGE 5

A 70% progrem hes been written to perform the following fupctfons:

l. Diecover what files, if sny, should be printed,

2. Mount a tape, write all filee to be printed ocut onto the tape.

as a single file, and dismount the tapes.

3. Perform a certain emount of checking on each file, inmertiug

octal-escape sequences for characters the 1401 can't handle,

treaking lines toc long to be printed with & concealed pew-

line cheracter, and inserting form-fzed characters every time

& pege has bean filled,

4. Head éach file with & mecsage {dentifying the requester, the

£file, and so forth.

This program, ASCED SAVED, is i{ntended to be runm by & apécial privileged

user who is logged in pericdically on FIB.

The program reads the File ABCII RQST, which contains entries of the

form:
PB G Kl X2 ¥l F2
Each file to be printed will be preceded by a line of the form:

PR PG D1 TL W1 EZ X wds cregted D2 T2 -

where D1, T1 are the dats and time of the sutppt yun; X {8 the
of the file in words; D2,72 are the date sad time the file was
and & {8 the suthor of the file,

inFl F2 by &

length

cTested;

Files whoge class name 15 "RUNOFF" are simply copled after the hesding is

written. Othevr files are processed as in (3} above to insure their pring

sbility. (Nete: EOT charscters wiil be removed by the program, unless

the gecond name is RUNOFF,)
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Requesting ASCIY Printing

The RQASCI command will cause requests for off-lime printing of ASCII
files to be commmicated to the ASCII output routine, The user types

ROASCY W1 W2 N3 ¥ ...

to requeat printing of £iles N1 N2, N3 N4, ete., RQASCI simply writes
an entry, of the form described above, into a file named ASCII RQUEST,
which must be & write~only link to 2 link to ASCIY KQST in the dir gotogy
of the editox.The command must be privileged, since ASCII ROST {g in
private wode to prevent security breaches. The PERMIT mechanism takes
care of aduinistrative control of use of the facility,

Creating ASCIT Filex

Beesid;as the standevd Multics tools for ereating ASCII files, two other
methods are of special fnterest, An sddition has been madse to the RUNCTF
coumand, enabling a user to have FUNOYF creste an ASCIL file instead of
typing. 'The user types

RUNOYF RAME ‘PRINT'  -'PACE' NL
and the file NAME RUSOFP (a w:ritten.
128807  SAVED in MI416  CMFLOA

will convert & line-marked 12-bit File to an ABCTY stresms file,
{Raf:

Apvendix ~ Timing

The current 1401 progrvam comes nowhere near the posgiblie speed of 272
lines per minute, due to the difficult cherscter translation it puet
perform. It 418 very computation-bound, and its spced depends on the
iength of the lines to be printed. EPL and EPLBSA programs in geneval
print et about 120 lines per minute; output from RUNOFF glows the machine
down to something like 60 LEM,
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Fvll-characten-get privting could be speeded up by either of the following

Braps:

. FPurchase of additionsl cove storage Sor the 1401 snd & reworking
of the present very cramped 1401 program,

2, Hoving the cberacter travslation from the 1401 to the 054, and
construction of 8 new 1401 program.

Moving the charactey tranelation to the 7094 would involva chengirzz the
70%% program to do the following: A

1}  Bandle all carriage-positioning informaticn, imcluding piinting
with space suppression 1if beckepaces sre foumd, ‘

Z) Translate ASCIY to 1401 chaim-position code, inserting worde
separator characters {35 octal) before those codes which wst
have word warks om the 1301, and 4nscert record marks €72 catal)
between lignea,

The 1401 progrem would be quite simple., Thiz is s sketch of the imrer

loop:
LOGP  MUM 0,200 Cns line to print baed,

SAR  LOUPH Set wp next wmove,

I 200,200,141 Special OF, set wm's.

B WRITR Cavriage ¢ti, priant,
LOOPHG,TOP  4is end-bfe-zes?

BU Lﬂﬁ? ' Hoy g0 om,

B READ Rezd next yae,

SBR  LOOP4, BGW Sat up move.
B LG  snd go,



