
FROM: 

Jwe 7t 1966 

In orl'.ter to providu &i.l facility fett offline prinhng oi Y'full't ,::;~z!Acter·~ 

$et. files, the lMl at Project ~l.~C hall! bf:ev. :mod:f.U•Nl. 'Hila not·: deac):fb~s 

thil! hatt'dWill:e aM IOf~:re systs yhi.ch ~nab hit~t a C1.'SS U!f!!l.." tn u\ iLh:e t'iMl 

modified 11•01. 

Tradi tior..t~lly, t:he. 1·~01 has been uaed for {amctng otb.e~ tbd'.itge) p. Lnting 

C"!SS f.ll'llltli oif•line, The user of Cl'SS is provided ~d.th the RQURt':~ <C.onrmar.d 

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

Editor, a privil-eged b&c:kground job (able to use thl:< fil~ eye~tem \9 veil 

as non-CT.SS t11pe1t), cre.ttres .a np:rint. tape" c~mtaiuh~l! re6.JXl!i.6!:t.:d nllagee 

6f fihg .whieh were ;r.aquuted. This ta.pe Js pr!ntri\d .5t the 14tH b) the 

&fH:ci.~l dualflprinte't prcgr~ MIDSP4. 

1~·d.a ~t.\Jte>Sl, while i!Mittquaba in other ws.y911 restd.etn the user to l'::he 48= 

cli .. ~rtlct:er R-type !CD set of. mogt current !:SM equ!.fHll(';!'l.t:r thus, CTSS u.;,,,,r.s 

wi .. th 12.~bit fi.les h.we been unable to get th<!it: filea yri.J;.ted off-llru. 

!be de\\'elO}"ment i}f lliultics v!n.d t}::.~~ conec:mita.nt proli!'.::r&tl.O"!l. of ASCII 

f:Ues~ whi::<:h also c..umot be printed on th~ 1.4()1.., has t:ranHfoxmed nn 

l. l\ ;;;ou~.rf!nxteu.t me:::.hani.sm J;<:m:Jt be p:t\;vi.d~d ffo:: !.',onii: t:TSS 

uaex:~ to reqtH!St t:he of~-lint' print::Lng of fuU-~chErad:t:r·­

»~t: f:J:.:IJ~iao 



2. The plan. ehoeca should cause a minimum of U\terferenc:.a with 

MAC operations, and should cause ao modification to proee­

dures in effeet at the Computation Center. 

3. It •hov.ld be poaaible to create tapes on the GB-635 for print• 

iDS on the 1401. Thia ability 1a needed until the full•character­

•et printer for the 645 ia delivered. 

It is beyond ~e scope of thie note to deecribs the alternatives which 

were evaluated or to juatify the solution which hu been chosen. Briefly, 

the chosen solution hae three major parts: 

1. Modif1eat1ona to the MAC 1401. 

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

3. A 7094 disk-editor-like program 

Modifications to the MAC 1401 

The •jor modification made to our 1401 wu ·the iutallation em printer 

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

standard 4S..c1lUacter chain or a special 120-charaeter chain. When the 

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

special. chain is inStalled, the 1401 senses the presence of the Cha!n1 

and 

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

b.:eomt'!s 1:d.gn:t:U.cant, t~o that there at'e 128 po!H'Iib1!! eodea 

:ht!!t~a.d of 61-.~-. 



Th!_,.l4_QL1.~~!!! 

A sp>~cbl 1401 pro~am l\S\:Ff 1 hu been written to print ~tan~ard fil~ 

system format tapea (433 ""'hl/physf.csl record.; etc.) containing l.'!U.rtda':t'd 

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

t!!) Tree.te fl&ch 3 1401 chanu:te:.::s (&~bit bytes) as repreaenting 11 

pair of ASCII char~.;,ters 1 and decodes them. 

h) ehedts ea:ch !SGH cl'un:~acter to se~: H it b a gT&phi.e,, a coa~· 

tro11 or \mprintable eharaeter. 

Th.<! IU81.tmption i;o w:;.de t.~."lat thi! file b .st_oiile to canonical form (MSPM 

BC.l.OZ), although ~~~~ verb.ticnt;~ are tolerated, and some legal eancni­

ct\l etre&w are not handled correctly (thos~~ involving ill and hlt:; for 

i.M t.Sn(; e) • 

012 ID ... 

tlav.:' the previ.OW! eharaete:r in. an "'au:d.Uary print band", 

&::~.d set the H.n~ pointer eo ·that the ne:-;:t c.he:r~cter vill 

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

l!lWitch5 which. will cause both bar.ds to be printed when 

thfl end of the H.o.e 1® >$e<en.. 

Mov~ the lini!'J pob~ter to ti.a right until the .U.ne point~r 

h 1 mo&~lo 10, (The line pointer. pointe tt; tha spsc~ 



013 VT 

014 n 

021 Rm' 

003 BTX 

Writ~ out partis:J, lin11.; 11ld.p to channel ~ on ean:iag~ 

tap$. Do~ l:'(:tt~t line.pt:i:uter. 

Write out partial line; skip. to channel 1 on .. a·.n.·iq® 

tape.. Do 1!.2! reeflet line pointer. 

T~tke the next ehii!raeter modulo 128 aut a eount of ",d ... 
tions to move the lin£ pointer to th~ right, 

Write aut partial U.ne~ Take next eh~araeter lY!Odttl' 128 

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

U.ne pointer. 

As11UIM no more chflr.r,cters in fil~. Write (IUt lut li.k.t~ 

fll.nd attempt to read t&pe '1'1\i\\\rk. (If this clun:acter · 

appear& in a phye1.eal reeord not :followed by a tap~rk., 

the progr~ will becoae eM.ifused .. J 

'!his n~Multies character will cau~Je the 1401 progr8111 

to halto Pres~tng ustart" will cau!'le pri-nting to ctrntim~ 

All othe~ no~graphie characters will be ingor~d. In particular., the . 

following Multice character~ have no effeet: 

Ll:n1~~' longili'.r t.hn 134! cbar5tctere: \d.ll have m-.tly the fir~t 132. printed, ar1d 

no 'i.ramin.g will be ~:tve.;•1. No pag~&.,overflw ch~cking h done; the prog:ntm 

v:l.H pr:tnt right ovtlr the perforations on the paps.?.. 

The pragr~ stop~ ~ft;\'!:r re.rtdiltg a file t:ra!lr.:r l&bel. PrEh"SSing ;;~tc.-r.t 

will cause the n;(,Xt file to be pr1nt.ed. Wher. th~ EOLT label h read3 the 

tap~! is tmloaded, ~nd the progrllml f.r¥ r~ady for another tape. 



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

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

8$ a single file, and di~t the tape. 

3. Perform a certain amount of eheekiP$ on each file, inserting 

octal-escape sequence' for ehe:ractt.rs the 1401 can't h~ndle.~~ 

breaking lines too long to be printed with a concealed ne~ 

line character, and inserting fo~faed characters every t~~ 

a page has bean filled. 

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

file, and so forth. 

This program, ASC!D SAVED, is 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:: 

FB Fl F2 

Each file to be printed will ~"~·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 time of th~e <tcutput run.; X is the length 

of the file in words; D2, T2 are the date and time the file ;;r.as created; 

and .!1. is tha author of the file. 

Files whotJe class name is "RUNO'i.'F1
• alte aixnply copied after the !:u~adin.g is 

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

abiH.t:y. (Note: EOT characters wiJ.l be remt~ved by the program~ unleae 

t.:he second name i8 RUNOFF.) 



'fh,e RQASCI command will c~.Uae 7:equest8 for off-line printix1.g of ASCII 

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

RQASCI Nl N2 N3 N4 

to request print!nS of files Nl N2, N3 N4, etc., i.QASCI simply writes 

.an entry 1 of the form described above, into a file n&.tOOd ASCII RQliES'l~, 

wh:lch must be ~ write-only link to a link to ASCII RQST in the dil:i!>ctory 

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

pr:t.vate roode to prevent security breaches. The J?EruuT mechanism takes 
-

cJ.ne of adminbtrative. control of use of the facil:tty. 

Beddes the standard Multiea toob for creating ASCII files, two other 

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

coa~nda enabling a user to have FUNOlF create an ASCII file instead of 

typ:lng. 'l'he user types 

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

lU.SCI SAVED in Ml416 CMFL04 

will convert 11 Hn.,.m!.rked 12-bit file to an ASCI! st:re~ file. 

(Raf~ 

The cur~ent 1401 prograzu comes noWhere near the possibl~ speed of 272 

lines pe:r minute, due to the difftc<.rlt character translation it muet 

perform. It is very comp.utat.i.on.--l.H:tund_, and itfl speed depends on the 

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

pri:nt ~t hbout 120 lines per minute; output from RUNOFF slcrws the machine 

down to something like 60 LPM. 



1. p,,n:chast~ of additional eor• stomse for th~ 14&1 and t: T.>ifo:'Work:tng 

of the praaent very c~ed 1401 program. 

2~ MovS.ng the eharac:tex- tr&~elation !rf"l!'ll the 1401 to the :'094·, and 

conlllt:nleti•:m. of a new 1401. program. 

Movlng t..b.e character tranilauon t;.o the 7094 would involve elumgit:lt; the 

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

l) Handle all ca:rt'iage-poeitiontng in:fcim&tioo., f.ncludir>S plinting 

with space suppre$aion if backepaeea are found. 

2.) Translate ASCI! to 1401 chain-position eode, inserting: wcrd ... 

separator (~arac;te:r.a (35 octd) before thou codes whicll .:iUSt 

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

between Hne:1. 

The 1.401 progra:m would be quite siuiple.. Thire b .a sketch of the im:er 

loop: 

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

SAlt tOOPi-4 Set up next move. 

! ... 200;2.00,1 Special Ol', t~et ~"n't .. 

R WR:r'rE Ctu:riage c'tJ.I print. 

c I.OO:Ptl~, TOP is end-of~ :rae? 

B'U I.OOP Ntr..~· gl':> on. 

B 'READ Re~d next l:'!e. 

SBR • LOOP+4., BGl<l Set up move, 

R :tl)(H? ~nil go. 


