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FROM: R.6. Hills, A.BEvans, Jr., T.E. Vsavieck

LRER June 7, 1968

SURJ: & Pull Chavacter~-8at Modification to the 1401
Intreduction

In ovder to provide & facility for offlive printing of YIull" ciarmcter-
set files, the 1401 at Project HAC has bDzen wmodiflad., This not: deacribes
the hardwave and suitwsre system which snablas a C7S8 user to wiilize the
modified 1401,

Tradikional;y, the 1401 hes been umed for \smeﬁg othey things) nointing
CTS8 files off-lins, The user of CISS is provided with the RQUELY command
to {indicate to the Disk Editer that a file 18 to be primted. Ths sk
Editor, & privilegsd b&ckgrannd job (able ¢o use the file syatem 19 well
35 non-UTSE tapes), creates 2 "priant tape” contaiunluy vefstastted \mages
6f files vwhich were Tegquested, This tepe lp printad st the 1401 by the
gpecial dusldpriater progran MIDEPS,

‘his syotenm, while adequate Lo other ways, restricts the user o the 43«
chargactey H-type D set of woet current IBM equipment, thes, CTSS wiers
with 12-bit £iles have heen unable fo get their files printed off-lim.,

The development of Hultics and the concomitant proliferatiocn of ASCIE

bai)

iies, which alsc cawvnot be printad on the 1404, has transformed szn

annovanse fats a boreleneck,

We bgwe, then, the following objestlves:

1. & convénfent mechaniss nmust bs provided for some UTES

08

ugerz to raguest the afi~line printing of Full-chevacier-

A LR,

set £lies.
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2. - The plan chosen should cause £ minimum of {nterference with
. MAC opevations, snd ghould ceuse nc modification to proée-
dures in effect at the Computation Center,

3. It should be possible to create tapes 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 is beyond ;hé‘scope of this note to describe the altermatives which
were evalusted or to justify the solution which has been chosen., Briefly,
the chosen solution has three major parts:

. Modifications to the MAC 1501.

1
2, . A special 1401 progrsm to print ASCII filessystem format tapes,
3. A 7094 disk-editor-like program

Modéfiqggiéns 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 holdisgieither the
standard 48-charscter chain or a specisl 12C-character chain, When the
standard chsain 1a‘inetalled, the 1401 operates nmormally; but when the

special chain is installed, the 1401 senses the presance of the chaia,
aod

1. Prints differently, The word-mark bit in the priat band
bacomes signifizant, so that there are 128 possibls codes
inatead of G4,

2, ©Changes the operation of the tape op codea slightly.

Interehs chaing fs tricky, buy cam he done in aboub » minute by 2

v, The maximus pristing spoed with the special chals

lines/minute ipstead of 00,



PEOGRAMMIRG BTAPY WPE 4¢ PAGE 2

Ihe 140! Progresm

A zpeciel 1401 progrem ASCPY, has been written to prist gtanderd file-
syatem formst tepes (633 wda/physical record, etc.) contaiaing atandaxd
header and trailler labels bul ASCIT character styesm dats. EBriefly, the
progres

8) Treats sach 3 1401 characters {(b-bit bytes) a8 representing a
pair of ASCII charscters, egud decodes them.

L)  Checks each ASCII character to se« if it is a graphic, 2 con-

trol, ox uvnpriatable character.
¢} Interprets comtrol characters.
d} Bnters grephice imto the print buffer,

The agswaption is wnds that the file is gloze to cancnical form (MSPM
8.2,02), sithough zome variaticns sre tolersted, and some legal canonis
csl stresms sre not handled correctly (those involving hIf and hiz, fox

inztance),
The foliowing sctions age taken com the control characters:

01¢ BE Save the previcus charscter iz an "suxilisry priat band”,
snd set the line polnter so that the next character will
go in the wacated spot. Set an "overstrike walting™
gwitch, vwhick will ceuse both bands to be printed when

the end of the lione is ween.

0Ll WY Hove the line polnter ©o the wvight until the line polptsr
iz | wodule 1G. (The line pointer points to the spase

whsra the u2xt chavacter will zo in the iine.)

012 WL ¥ove downr one Line; print eithar oue ov twoe printbands

with desce suppyession; clear print bends, vemer zwitches
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0l3 vt

016 FY¥

021 RET

023 RYT

003 BT

Q04 BOT

it

Write out partiel iine; skip to channel & on ciucriage

tapa,. Do pot Tesst Line.puimter.

Write out partiel line; skip to chamel 1 ou .arriage

tape. Do not reset linme pointer.

Teke the next character module 128 28 & count of ,2eds

tions to move the line pointer 2o the right.

Wrize out partial line. Tske next character modul: 128
&8 a count of lines to move the paper up. Do noi itrzet
ilne pointer,

Assume no more cheracters 1n fila, Weite out last lii:
apd attenpt fo yead tspe mark, (1€ this character
sppeare in 2 physical record uot foliowad by a tapewmark.
the propram will become comfused.) |

This nou~Multics charscter will czuse the 1401 progrew

£

to halt, Pressing Yetart” will ceuse priating to continue

All othex aau-grhphic charscters will be ingored. Ip particular, the .
following Multice characters have nc affect:

CR BEL
FF HLR

Limes lomger than 132 chavactere will beve only the first 132

no warslng will be giwven., Ro page-overflow chacking is donag

E®S ERB

will print right over the perforations em the papez.

The pregram stopz after reazding & file trafler lasbel., ¥Pressiag stent

will cguse the next f£1ile to be printed., When the BOLT label is read, the

tape 1s mloaded, sud the progrem is reedy for suother tape.

printed, aud

the program
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The ASCII Output Routine

& 70% progrem has heen written to perform the following functions:
1. Diecover what files, if sny, should be printed.

2, Mount 2 tape, write all filee to be printed out ontc the tape
as a single file, and dlsmount the tape.

3. Perform & certain emount of checking on each file, inserting
octal-escape sequences for characters the 1401 can't handle,
breaking lines too long to be printed with a concealed new-
line cheracter, and ingerting form-fzed characters every tiss
& pege has bean filled,

4. Head dach file with & mepsage identifying the requester, the
 file, and so forth.

This program, ASCED SAVED, ig i{ntended to be run by & spécial privileged
user who is logged in pericdically on FIB,

The program reads the file ABCII RGSY, which countains entries of the
form:

PR G FlL =2 ¥l ¥2

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

PR PG D1 TL ®1 KZ X wds created B2 T2 - irn Fl F2 by &

where D1, T1 are the dats and tiwme of the cutput yun; X 18 the length
of the file in wordas; D2,7T2 are the date and time the filie was created;
and & i3 the author of the file.

Files whose class mame 15 "RUNOFP” aze sinmply copled after the hesding 4s
written. Other files are processed as in (3} alove o insure (helr printe
sbility. (Nete: EOT characters will be removed by the pregram, unless
the second name is RUNDFF,)
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Requesting ASCIT Printing

The RQASCY commend will casuse requests for off-lise printing of ASCIT
files to be commumicated to the ASCII ocutput voutine. The user Cypes

ROASCY K1 N2 N3 R ...

to requeat printing of files W1 NZ, N3 R4, ete., BQASCI simply writes
an entry, of the form described above, into a file nawed ASCII RQUEST,
which must be & write-only link to e link to ASCIL RQST in the directory
of the =ditox.The command must be privileged, since ASCII ROST ie in
privete wmode to prevent security breaches., The PERMIT mechanism takes
care of adminintrative contzol of use of the facility,

Creating ASCIT Files

Besides the standavé Multica tools for ereating ASCII files, two other
methods are of special interest, A&n sddition has been made to the RUNCFF
command, enabling a user to have FUROFF create an ASCIY file instead of
typing. The user types

KUNOFF RAME ‘PRINT' -'PACE' N
and the file NAME BUWOFF {s written. |,

1248C7 BAVEL in M1416 CMFLO4

will comvert & linme-marked 12-bit £ile to an ASCII astresm file.
{Ref:

Apvendix - Timing

The current 1401 program comes nowhere near the possible speed of 272
lines per minute, due to the difficult cherscter translation it nust
pexform. It is very computstion-bound, and its spced depernds on the
iength of the limes to be printed. EPL and EPLBS& programs in general
print &t about 120 lines per minute; ocutput from RUNOFT slows the machine
down to someth ing 1iké 60 LPM,
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Full-cheracter-geat privting could be speeded up by either of the f£ollowing

Bteps:

i.  Puxchape of additiomsl cove storags for the 401 snd o raworking

of the prasent very cramped 1401 program,

2. Hoving the cherscter trausliation Trom the 1401 o the V054, and

constretion of &8 new 1401 program.

Moving the cheractey translation to the 7094 would involvs chengizg the

T0%: program to do the following:

13} EBandle all carrisge-positioning informatiom, imcluding priating

with space suppression if beckspaces zre foumd,

1) Translate ASCII to 1401 chaln-position code, insarting worde
geparator characters {35 octal) before those codes which ust

have word marks on the 1401, and inscert record marks (72 cotal)

between lines,

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

loop:

OGP HWiM
SAR

4=t

BU

§8%
B

0,200
LOOBHS
200,200, 1
WRITE
LOOR+s, TOP
LOO®

READ

LUOP+4, BOR

Cne line to print band.
Set up next move,
Special OF, set wn's,
Carriage éti, print,

16 end-of-zan?

Hoy go oo,

Rezd next vae.

Set up move.

#nd go.



