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The following memo describes Changes or additions to 
the present time Sharing system required in order to allow(l) 
the FAPBUG program to operate as described in CC Memo-225. 
All of tbemOdifications are of a general nature and may be 
used by any program. These modifications will be especially 
useful to any B-core supervisory programs such as FAPBUG, 
classroom monitors, or a nev, undebugged· version of the time 
sharing system. In fact, the changes outlined here will 
permit a user to set up an arbitrary number of B•core super­
visors in a hierarchical relationship below the A-core 
supervisor. Examples of the need for this capability are: 
the user using FAPBUG to debug a classroom monitor, a student 
using FAPBUG to debug his program while running under the 
classroom monitor, and a staff member debugging a new version 
of the time-sharing system by running it in core B .. 

.... .. :· 

. •.<::;:. 

The aboVe considerations lead to th:f! · following requirements .. 
1~ All' user pseudo-machine conditions such a.s: · · 

· interx.-upt level 
.. break . characters . :.·: 

· · · acknowl~dge mode .· 
: BCD or 12 bit mode ·•··. ··.· ·· .. 
'r';r~location register' '· ' ·. · ... · .··•····.···.· 
~ ·l~wer memoJ:y protection r4S!gfrr;ter 
•.. active files ' . 
~t:c •.. , 

.;· .::_: __ ·, ·- :: 

~=---=~=~~~~ '• ~.r::.::=-.. ~==--.........oo;,;,.,;,...;..·-----

(1) T. lt' Hastings, nA Manual fox- the FAPBUG Symbolic 
Deb!lgging Progr.amtn, NoV<S.'lliber: 22, .1963. . · 



2 . ~n:.'; user t:'.i.:tSt be .s'blt;' to B1i'!t thtl relocation regi. Hter 
:n.,d ~*hp ~ o;.;,.,.,. ro.(!'mory o·"·otec~ lou X"Agi c?t.er The Fi\PBUt; hoot~ 
~;t·:~:'-'.~.··,:·;--~,·~t ;,1·-:;.at -·¢·,h.~ ~.·~~~~lt:l""""ti···o· • ., "··~~;;..t.t..-;.,:.,..,. ;,,.. that t:l-.,e .~ ••• o·;--~s· 
1...- ~~:~..._ ... ,~,.,..\:c.:$.-.. .. ,""' IW'~V- ~ ~ ... t,t~ .,.....,. ._, . .,.,.~Q ~ f.tt: J.."-""'O ,st, ... ""',X. t..JU .LI \r.o~,.,-,~ ..... 

cm_'e~ isuag€~ would appea:r. to start i.n lo.,;at~on 0. Also the 
boot st:::s.p \-iould s~t the lol¥er memory prot~ction register so 
that th..:: user_ could not destroy the bootstrap accidentally. 
See Progrru.l:lllllug Staff Note 25. "Proposed-Memory P:r.otection 
~::litnultlt1on fo1: User.· Programsn for a suggested i.-rtlplementatiorr.c 

3. AnQther user cnti.on must be the abilit:f to reflect 
all protect:tr.m violatiotlEJ (blcluding TlA t s, BTR &g and 
interrupt signals) to a specified location in B-core• Th(J. 
::-elocation and lower protection registers wot\ld be restored 
in such a.n ev.:ent to a specified sett:i.ng, so th.at the transfer 
location could be memory protected. The !IAPBUG bootstrap _ 
would set t.h1~s option so that all protection. violatlcns would 
be reflected into it~ Any legit:.i:mate m.1.pervi.sor cal?.s :'ould 
then be passed onto the supervisor and ~l1ld be ex~~cu.to~ .. · 
m~:.:m.o1:y protected. The following supe1:vi~or entr:l.r.;;s 'iiroulil 
require special processing by the bootst~.ap: 

SETMEM 
GETMEM 
setting the relocat1.on register 
setting the lot>1er prc;tection .·register 
reflecting protectiot"t violatlons 

so that the user 8 s program \JJOuld operate as if the boot strap 
t,,y,ex_·~~ not preS~!J. t Q 

l} o Since the bootstrap must do some: post processing 
;aft~~r eJtecution of an A ... core subroutine requested by the user, 
tt ~quat be pos:d.ble to requ.~st the &u.perVisor to reflect· all 
A-t.,•o:ra subroutine returns t:o a particular/ location iu B-core. 

5. 'fbe relocatable · . . . 
loader should write the MtS\TU) table out on file MWIE) BINARY,. 
deleting all previous copies. lbis is eo. that there is. no · . : 
possibility ()~ destroying the lc;.eding inf:prmation. The M~VI.E) 
table -m.ust in.¢lude th~ file n.~e from "'"hicb the programs were 
l•:>aded as weJ.:_l as the o1.::tgin tlnd entry !~Ointsu 

6. FAPIWG ·expects that ii:"!\7E.n:y prog:r.:iltn has a unique file · . 
nar.-1e .associatled with i.t.. This gtv~s th~' user a convenient 
~ay of specifring ~~u1y on~ of his ?rog;rmns. 

7. FAPB'lJG <t1ill need tc, h&ve thr;1 tril.nslators gener.at~ 
~~ymbol t.o.~1 ~s accoi:'d:tng to th~1. r;f:r::;;> ff}:t.'ffi.u.'t .as specified in 
Progr~LI!!li:ttg Staff r~ote 17. 

B. ln o~de:;: _to allow the t:S!f;r to t':J>1)e in 12 .. bit H(lllel·ith 
infoxm.~.;:.t:ion t()l?APBUG. from b:l:r.~ r~cneole, _ t~e apeci.~l c6rtt:ro1 · · · 
chm:&cter sch~e ~Jc;uld b"~ beat., '"fll:Ls sp~~ial ch.ltraet:t):r. wou~d 
be intcr.pref;e(f in tbe bxeak pt:tH::eSBO:r.' andf: WOUld Set tlie. C0ll9ole 
Li4>1.l~: to 12 b:U.: ~;ode m:1tll tb"2! next occurret1.ce o:.f t'be spae:hll cb&ll:.'>>:.ctt: 


