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PROM: R.G. Hilla, A .Bvans, Jr., T.H. Vaovieck
GRTR: June 7, 1968
SURJ: & Full Charscter-Sar Modification to the 1401

In ovder to provide & faclilty for offlipe printing of Yiull™ ¢iaracter-
get files, the 1401 at Projsct MAC haw baen wmodiiied., This not: descvibes
the hurdwere and sofvwsre system which spablas & CI85 uwser to uiilize the
modified 1401,

Tradivionally, the 1401 hae been used for {(swomg other things) p inting
CI8s fil@a cif=line, The user of CISE is provided with the RJURLY sommand
to {ndicate to the Digk Editor that a file 48 to ba printad, The Uisk
Editor, 8 privilegsd b&ekgranﬁd job (able to use the file eystem 19 well
85 non-UTSS tapes), creates @ "print tape” containing reformgited images
dof files which were requested., This tape is printad ab the 1401 b3 the
speciel duslenrinter progyvam MILEPRSL,

(his gyotenm, while adeguate i other ways, restricts the user %o the 48
charactey H-type BCD set of soBt courrent IBM equipment, thues, (T85S wsers
wirth i2-bit £ileg hzve been unsble fo get thelr files printed off-lin.,
The development of WMultics and the concomitant preliferation of ASCII
files, which alsc caonot be printad on the 140);, has transformed an

avnarance fats a boteleneck,

We tews, then, the followlng objentives:

1. A& convénfent mechsniss must be provided for sose UTES
ugerz to vaguest the ofi-line printing of full-cheracier-

gset flies.
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2. . The plan chosen should cause s minimum of interference with
. MAC opevations, snd ghould cause no modification to prode~
dures in effect at the Computation Center,

3. It should be possible to create tszpes on the GB-635 for print-
ing on the 1401, This ability is 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:

. Modifications to the MAC 1401.

1
2, . A special 1501 progrsm to print ASCII filedsystem format tapes,
3, A 7094 disk~editor-like program

Modifications to the MAC 1401

The major modification made to our 1401 was the installation on printer
"A'" of a print chain cartridge sdapter capable of holdisgieither the
standard 48-charscter chain or a specisl 12C-character chain. When the
standard chain inlinetalled, the 1401 operatee normally; but when the

specisl chain iz {nstalled, the 1401 genses the presence of the chaia,
aod

1. Peints differently, The word-mark bit in the priat bend
basomes signifizant, so that there arve 128 posalbls codes
iastead of 64,

&,  Chauges the operation of the tape oo codes slightly.

iug chaing fs tricky, but can be done in aboul 2 mioute by 2

The maximue printing spsed with the specisl chaln

as/mioute dnstesd of 00,
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Ihe 1401 Progres

A spectel 1401 progresm ASCPT; has been written to primt standsrd file-
system formst tepes (433 wds/physical record, etc.) containing standaxrd
header and traller labels bub ASCIY charaster styesn data, FEriefly, the
progres

8y Treats segch 3 1401 characters {(b-bit bytes) 25 representing a
pair of ASCII charscters, end dscodes them.

) Checks sgch ASCII character to ses if it is a graphie, 2 cou-

trol, or unpriantable character,
¢} Interprets coutvol characters.
4} EBnters grsphice into the priat buffsr,

The assumption iz wede that the file is ¢lose to cancnical form {MSPM
BC.1.82), although zome variaticns ave tolersted, and some legal canonis
csl stresms &r¥e not handled correctly (those involving hIf and hix, for

instancel,
The foliowling sctions sre takem on the comitrul characters:

310 B fave the previcus charactar {n an "suxllisry primt band”,
aud set the line polnter so that the newxt cherscter will
go in the wvacated spot. Set an "overstrike walting"
gwiteh, vhich will cause both bands to be printed when

the end of the ilne {8 seen.

i1 RY Move the line pointer to the vight until the line poilptsr
iz 1 wodule 1¢. (The line pointer points o the spsce

where the next chavacter will go in the iine.)

012 WL Hove down one lins;  print eithsy one or twoe printbands

with sesce suppyesslon; cleavr print bends, vessr zwitches

et

g

and set line sainter €

[+

1.
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013 v Writa out partisl 1ine; skip to chennel & on cuvriage

tape. Do not reszt Lise.puiantex,

016 FY Write out partiel line; skip to chamel 1 on .arrisge
tape. Do not resst line pointer,

021 REY Teks the next character module 128 28 & count of 1 B
tiong to move the line pointer o the zight.

023 RYT Write cut partisl line. Take next charsctaer wmoduel: 128
a8 & count of lines to wove the paper up. Do not izget
iine polnter, :

003 ET%  Assumes no more cheracters In filas, Write out last likg,
snd attenpt to read tape wmark., (1€ this character
sppears in 2 physical record uot foliowed by a4 tapewark.
the program will becowe comfumed.) |

Q04 BOL This aon~Multics charscter will csuse the 1401 progrem ]
to halt. Pressing Yetart” will csuse priating to continue

411 other aanwgréphie charscters will be fungored., In particulsr, the .
following Meltice characters have no affect:

444 BEL ERS ER3
¥ HLR

Limes lomger than 132 characters will have only the first 132 printed, sud
no warslog will be given., Ko page-overflow chacking is dona; the progrsam
wili priat right over the perforxations on the papez.

The program stops aftey reading s file trailer label., Fressiug stert
will czuse the next f£ile to be printed, When the BOLT label is read, the

tape is mloaded, zad the progresm is ready for snother tape.
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The ASCII Output Routine
A 70%% progrem has been written to perform the following functfons:
1. Diecover 'what files, L{f any, should be printed,

2. Mount a taps, write all files to be printed cut onto the tape
a5 a single file, and dismount the tape.

3. Perform a certain emount of checking ou each file, inserting
octal-escape sequences for characters the 1401 can’t handle,
bresking lines too long to be printed with & concealed pew-
line cheracter, &nd Inserting form-fzed characters every tims
& page has bean filled,

4., Bead dech flle with & message i{dentifying the requester, the
. file, and so forth.

This program, ASCED SAVED, is fntended to be run by & apécial privileged
uger who is logged in pericdically on FIB.

The progran reads the file ABCII RQST, which couteins entries of the
form: v

B ¥G KL ¥uZ ¥l ¥2

Each file to he printed will be.preceded by a line of the form:

¥R P¢ D1 TL HI EKZ X wda crested DI T2 -~ in Pl ¥2 by 4

whers D1, T1 are the date and time of the sutput yun; X {8 the length
cf the file in wozds; D2,7T2 are the date snd time the flle was crested;
&nd & L8 the suthor of the file,

Files whose class mame is "RUNGFF" ure simply copled after the headiny is
writtea. Othev f£iles are processed as in (3} above ko insure Chelr pring-
sbility. (Nete: EOT charecters will be removed by the program, unless
the second name iz RUNOFF )
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Reguegting ASCIY Prinmting

The RQASCE command will cause requests for off-line printing of ASCII
files to be commmmicated to the ASCII ocutput voutine., The user types

ROASCY N1 H2Z N3 ¥ ...

to vequeat printing of £iles N1 NZ, N3 K4, ete., BQASCI elmply writes

an entry, of the form described above, intoc a file named ASCII RQUEST,
which must be & write-only link to 2 lick to ASCIY RGST in the directory
of the editoxr, The command must be privileged, since ASCYI KOBT ig in
privete wode to prevent segurity breasches. The PEAMIT mechanism takes

care of adainistrative caﬁtrsl of use of the facility,

Creating ASCIT Files

Besides the standerd Multica tools for ereating ASCII files, two other
methods are of special interest, An eddition has been made to the RUNCFF
conmand, enabling a user o have FUNOFF cxeatz an ASCII file instead of
typing. The user types

KUNOVF HAME ‘PRINT' - 'PAGE' Wi
and the file NAME RUNOFF is writtem. |

1248C7 BAVED in Hl4ié CMFLOA

will comvert & line-marked 12-bit File to an ASCTY stresw file.
{Raf:

Apvendiy ~ Timing

The current 1401 program comes nowhere near the posaible speed of 272
lines per minute, due to the difficult cherscter translstion it nuset
perform. It 18 very computation-bound, and its spced deperds on the
iength of the lines to be printed. EPL and EPLBSA programs in generval
print &t about 120 lines per minute; output from RURCFF slows the machine
down to someth ing 1iké 60 LPH,
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¥ull-charactensgat printing could be speeded up by elther of the following

ptaps:

1.  Purchase of additiongl cove storage for the 1401 and & reworking

of the present very cremped 1401 program,

2. Hoving the cheracter trauslation from the 1401 o the 054, and

conatruction of & new 1401 program.

Moving the cheracter translation to the 7094 would involva chengizg the
70%: program to do the following: A

1} Bandle alil carrisge-positioning information, including piinting
with space suppression Lf backapaces ave found, ‘

2) Translate ASCIY te 1401 chaip-position code, inserting word-
geparator characters {35 octal) beforxe those codes which ast

have word marks on the 13405, and incert recowd marks {72 ¢atsl)

betweea linea,

The 1401 progrem would be quite simple. Thiz iz & sketch of the iurer

ioop:

LOGP MM
SAR

BU

SBR
B

9,200
LOOBHG
200,200, 1
WRITE
LOOP4, TOP
LOO®

READ

LOOP+4, BGR

00y

Cne line to primt band.
Set up next move,
Special OF, set wm's,
Cavriage ¢ti, priat,

16 end-of-ran?

Hey g0 o,

Rezd next yze.

Set up move.

gnd go,



