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Jwe 7t 1966 

In orl'.le:t to prmdei Ii.I facility fcrr offline prinhng oz Y'fulln ,::;~z~cter·~ 

$et. files, the 1401 at Project M.~C hiu bf:ev. :mod:J.U<t;d.. 'Hd.a not·: deacd.b1'.s 

thti! hairdwin:e and Mif~:re sys ts vhich ~nab hitit a CT.SS u!fi:n· tn u\ iLh:e fiMi 

modif:ittd li•Ol. 

Tradi tior..t~lly,, t:he. 1·~01 has been uaed for {amc;'1'l.g otb.e~ thfai.ge) p. f.nting 

C'!SS f.H'llltli oif•line, The user of CTSS is provided ~d.th the RQURt':~ conrmarid 

to !ndil.:4te to the Dbk Editor that a fil.~ is to be printed. ·rm, r::tak 

Editor, a privihged b&ckground job (able to use th1:< fil~ eyeitem ;03 veil 

as non-CTSS t;'lpeit), cre.t.tres .a np:rint. tape" ctmtaiuh~I! refon .. tH.:ti:d nl!agee 

of fUu .whkh were ;r,aquuted. This ta.pe Js pr!ntri\d .5t the 14ul b} the 

&fH:ci.~l dualflprinte't prcgr~ MlDSP4. 

1~·d.a ~1.\Jte.51, while .'!ldttquate in other ws,y911 restd.ctn the user to i-::he 48= 

ch.~rt'ict:er R-type !CD set of. mo!llt current !BM equifHll(';!l.t-' thus, CTSS 1:111•,,r.s 

wi .. th 12.~bit fi.les lu;ve been unable to get th~it: filea yrh.ted off-llrn. 

!be de".'.'elo·~ent i}f Multics ~n.d tJ:v~ coneomita.nt proli:f.::rat1.on of ASCII 

f:Ues~ whk:h also c..umot be printed on th.4': 1.401.., has t:ra.m.d'.oxmed nn 

1, ;,\ ;;;cnnrenXf.!!.iU.t med:iani.Sm );1J.U:lt be p:t\1Vi.d~d f'.ot: !i'oOf!ii: (:!SS 

uae!'Z'l to 'i'.eqt.~est; t:i:rn of~-lin.t' print:i.ng of full·~chi;ra,~tt:r·-

11iet: fU(~;a" 



2. The plan choeca should cause a minimum of interference with 

MAC operations,, and should cause no modification to proee­

dures in effect at the Computation Center. 

3. It •hov.ld be poaaible to create tapes on the GB-635 for print• 
ing on the 1401. Thia ability 1• needed uutil the full•character­

•et printer for the 645 1• delivered. 

It is beyond. ~e scope of thi• note to deacribs the alternativ.ea which 
were evaluated or to juatify the aolution which hu been chosen. Briefly,, 

the chosen solution hae three major parts: 

l. Modification• to the MAC 1401. 

2 •. A special 1401 progr11111 to print ASCII file-Jsyatem fom.at tapes. 

3. A 7094 diak-editor-like program 

Modifications to the MAC 1401 

The •jor modification made to our 1401 wu·tbe installation on printer 

"A" of a print chain cartridge adapter capable of holdh'lg·;either the 

standard 4S..c1lUacter chain or a 1peeial 120-character chain. When the 

standard chain is installed, the 1401 operates normally; but when the 

special. chain is in8talled, the 1401 senses the presence of the cha!n, 

and 

1. ~?ints differently~ The Yord-mAr.k bit in the priut band 

l:H:eomt'!s 1:d.gn:t:U.cant, tio that there at'e 128 poMsib1!! codea 

:h1!!t~a:.d of 61-.1-. 



lh~,.l.4.QL!!.2!!!! 
A sp>~dd 1401 pro~au1 l\S\:i!T, bu been written to print ~tan~ard fil~ 

system format tape.a (433 \.!(hi/physf.csl record, etc.) containing l.'!U.rtda':t'd 

header and trai.ler labels but ASCH charaet<ti?' streait: dau. B!'t~fly, the 

t!!) Tree.ta fl&ch 3 1401 chanu:te:.:-s {&~bit bytes) as representing 11 

pair of ASCII char~.;,ters, and de.codes them. 

h) ehedts eia:ch !SCH cl'ur.rtacter to se~: H it b a gT&phi.c,, a coa~· 

tro11 or \tnprintable character. 

Th.<! H81.tmption i;o ~.de ti.'i.at th!! file b £l01'le to canonical form (MSPM 

BC.2.02), although i;,~~ varb.ticne are tolerated,, and some legal eancni­

ct\l et:re&w a:re not handled correctly (thos~~ involving ill and hlt:; for 

L'l:! t.sn<;;e) • 

012 ID,, 

Savi:' the previ.OW! character in. an "au:dliary print band", 

&::1.d set the H.n~ pointer eci t:hat the ne:-;:t c.he:r&cter vill 

go :tn the -..r;;u:atec 1»ipot. Set au "over~tr!k·R waiting" 

l!lWitch5 which. wi.11 cause both bar;ds to be printed when 

th.fl end of the lh::i.e :l© >$een.. 

Mov~ the lin11; pobiter to ti.a right until the .U.ne point~r 

h l mod~; lo 10, (The line pointer. pointe ti::; tha spEH!~ 

;,,ii~r~ th"' r.~:{t ch~x·ac.te:r wf.U go ir1 the llne.) 



013 VT 

014 n 

003 BTX 

Writ~ out partis:J, lin.1J1; 111d.p to ehamiel ~ on ean:iag~ 

tap@. Do~ l:'E'.:tt>r:t line.;wiuter. 

Write out partial line; skip. to channel l on .. a·.n.·iq0 

tape.. Do ~.! reef:'.et line pointer. 

T1tke the next chiu:acter modulo 128 u a count of , ,d ... 

tions to move the lin£ pointer to th~ right, 

Write cut partial U.ne~ Take next ehiaxa.eter moduli 128 

ae a count of lin!?S to move the paper up. Do~ t'i!H<t 

U.ne pointer. 

As11UIM no more cheir.r,cters in fil~. Wr.:tte (IUt lut Htt,, 

•nd attmpt to read tgpe Yflll\\rk. (If this clun:actet' · 

appear& in a phyekal record not :followed by a tap~:rk, 

the progr&l!:I will be<!ome cM.tfused .. J 

This yu·1n-Multics character will cauH the 1401 progr8111 

to halto PreHing ustart" will ".:'..tJ~u1e prfating to cmitim~ 

All othex non-graphic characters will be ingor~d. In particular., the . 

following Multics character~ have no effect: 

Ll:n1~1S l0t13ili'.r t.hn 134! cbar5tctere: w:Ul have m-.i,ly the fir:Jt 132. printed, at1d 

no 'irar<,.tin.g wiU be ~iVe."l. No pagi&,,overflw ch~cking h done; the prog:n1;m 

v:l.H pr:tnt r.ight ovtir the perforations on the paps?.. 

The pragr~ stop~ ~ft;\'!:r re.rtdil1g a file t.:ra!lmr label. Pr.:using ~tl:crt 

wH1 cause the n;(,zt; file to be print.el'!. Wher. th~ EOLT label h read3 the 

tapt! is t:mloaded, ~nd the progrllml f.1¥ r~ady for another tape. 



J. 7094 progr.- hu been written to perfom the following functions: 

l. Diecover'what files, if ~ny, should be printftd. 

2. Mount a tape, write all files to he printed out onto the tape. 

'1!l a single file, and diilmOUllt the tape. 

3. Perform a certain 8m.01.lnt of checkiv.s on each file, inserting 

octal-escape sequence' for charactt.rs the 1401 can't h~ndle, 

breaking lines too long to be printed with a concealed ner.,r... 

line character, and inserting form-faed characters every ti»~ 

a page has bean filled. 

4. Read each file with a message identifying the requester, the 

file, and so forth. 

Thia program, ASCEI> SAVED, ia intended to be tun by a special privileged 

user who is logged in periodically on FIB. 

The program reads the file ASCII RQST, which contains entries of the 

form:: 

PB Fl F2 

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

FB PG Dl Tl N"l N2 X wdtl created D2 T2 - in Fl F2 by A 

when: Dl, Tl are the date and ti.me of thie <H.ttput run; X is the length 

of the fl.le in words; DZ, T2 are the date and time the file w.as created; 

and .!1. is th.a author cf the file. 

Files whotw class name is "RUNO'i.'F1
• all":e aiwply copied after the h~adin.g is 

written. Other files are processed as in (3) above to insure t:h:e:!.:r ptb1t­

abiH.t:y. (Ncte: EOT characters wiJ.l be remt:ived by the program, unleae 

the second. name i8 RUNOFF.) 



Thie RQASCI eomsnand will cl.U!e requesu for off-line printix1.g of ASC!l 

files to be com:u~.micated to the .!SCII output ro\ttine. The user t:ypeu 

R.QASCI Nl N2 N3 Nii 

to request printing of files Nl NZ, N3 N4, etc., i.QASCI simply writes 

l!ll entry, of the form described above, into a file na.i:ood ASCII RQllES'l'., 

wh:lch must be ~ write-only link to a link to ASCII RQST in the dil:l!lctotJ• 

of the t:ditar. The coam&n.d must be pdvileged, since ASCII RQST is :fo. 

pr:t.vate mode to prevent security breaches. The P.ERl'1IT mechanism takes 
' 

caire of adminbtrativc con.t:rol of use of the facility. 

Beddes the standard Multics toobl for: creating ASCII files, two other 

methods are of special interest. An addition h;ts been made to the RUNCTF 

c011mand~ enabling a user to have FUNOFF create an ASCII file instead of 

typing. The user types 

and: the file NAME ll.tJNOFF b written .. 

SAVED in Ml416 CMFL04 

will convert Di lin.,.m!.rked 12-bit file to an A.SCI! st:re~ file. 

(Raf~ 

The cur~ent 1401 prog:razu comes nowhere near the possibl~ speed of 272 

lines p~n: minute, due to the difftc~11t ch&'.racter translation it muet 

perform. It is very comp.utatlon.--l.Hs1.:nd, and itfl speed depends on the 

length of the lines to be printed. EPL and EPI .. BSA prog:rsms in general 

pri:nt ~t it.bout 120 lines per minute; output from RUNOFF slcrws the ma.chine 

down to something like 60 LPM. 



1. p,,n:cluu1t1 of additional cor• stomse for th~ 14&1 and t: T.>if.:'Work:tng 

of the praaent very c~ed 1401 program. 

2~ MovS.ng the charactex- tr&~elation !r<l!'ll the 1401 to the '.'094·, and 

conlllt:nleti•:'f!:'. of a new 1401. program. 

Movi.ng t..b.e characte-s: tranilauon t;.o the 7094 would involve clum.gUii; the 

709l;. p:rc~ram to do the foll<Ming: 

l) Bandle all ca:rt'iage-poeit:lontng infom&tioo., f.ncludir1g p1inting 

with space suppre$aion if backepaeea are found. 

2.) Translate ASCII to 1401 chain-position code, inserting: wcrd ... 

separator clu1racte:r.a (35 octltl) before thou codes whicll ::iUSt 

have lrord iP~.rks 1m the J.l/.01, and .1n£ert re!'!ord marks (72 c~tal) 

between Hxu~;:J. 

The 1401 progr&\'m would be quite siuiple~ Thie is a sketch of the inrer 

loop: 

LOOP MCM 0,200 Onil\ l:i:.IH.~ to pt·:int band. 

Sil tOOPi-4 Set up next move. 

T ... 200;2.00,l Special OP, t1et wn.'11 .. 

fl WRITE Carriage ctl, print. 

c L()Optl~, !OP is end-of~:rae? 

BU LOOP Ntr..~· gl':> on. 

B 'READ Re~d next r'!e. 

SBR • LOOP+4., BGl<l Set up move, 

R :tl)(H? ~nil go. 


