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flurin<? th0 n;::ist yec:ir sevt:ffPll h;:.irrl•·1.~rA. lY10dific"1tio'ls 1·v1ve 
been nroooscd to the 61AO processor to f0cilit~te im~l~m0nt~tion 
of user-rinJ subsystems Clinkers, on-lins T pnd n, etc.) 8S wnll 
as to simolify the standard workin~s of the syste~. Som~ of 
th8se changes r:iopeFir to be usAful :=inrl not too di fficril t to 
imolement. A list of these is ~iven below sn t~11t the renrler mAy 
comment on their usefulness, feFJsibility A'ld wh~thcr thsy 
preserve the security of the system as it stanrls. 

( 1) Redefine the 11 reAd bracket 11 

The cu rr en t de f in i t ion of the read b r ::i ck e t i s [ r 1 , r 2 J , i. e • 
.::i r;rocedure in rin'.J R cBn re::id Fl seryrnent '.·Ji th such bn=ic 1rnts if rl 
<= :< <= r2. The proposed ch::rnqP. is to m.9ke the re Ad br;=i clra t [ r 1 , 
r3l. This, of course, will differ from the current definition 
only if r2 "'= r3, i.e. the segMent is a qritr>. In this c::is~ the 
. .,rib~ searnent 1·roulri be re;::id"lblc i11 the rinqs frori ·.-rhich j_t uin be 
c~ll8~ hut not executed. 

Th~re see~s tn be no problem with rloinn this sine~ the 0ntes 
c~n AlwRys be or02nized to hAVP qs little nr AS nuch infor~8tin11 
i11 thern ~s ~esired. In the normRl oper~ti11n ~o1e, n n;:it0 will 
consist of a transfer vector followed by 8ppron~iRtn ~ef initions 
for the 0AtP entries And tArgcts. This iefinitio11 infnrrnAtin'I (Rs 
well RS the linkane and symbol i11formAtion> wnuld be avRilAble to 
the caller U'ldcr the new sche~e. There see~s to be no nrable~ 
with this. Indeed, if we were to implement ~ linker in rincs 
oth"?r thn.n 0 the li.n!rer wovld lil'n tn be ::ible tn nn1rl i11st t1tis 
information. 

The hArrl1·rnre cha noes for this should 'J~ very sl ic:;ht AS"i!Iminq 
thRre is B little free scace 011 hoqrds affected. 

(~) P~c~ed oointer load fault. 

It vrould be very convenient ( i'l l!rirU.culqr for n us'}r-rin".l 
lin~er) to hAVA A hardWRre fAUlt ~8nerAt0d if ~ rAc~qrl ~nint~r 

Ion! "!!1Countert'3d A particulrir bit o.::ittr~rn. It i.s cr 1r-rently 
rossible to CAUSe ~ fsult when loq~in0 A nntentir:il ITS ~nint2r by 
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renlricinq the ITS t0:r 1·1ith :i f.::iult tA'1. CThis is bec~rnse th8 only 
convenient ·:J-AY to land An ITS pointer is with .A'.'1 indirect EPP11 
instr'lctj_o'l.) ThP. SA"18 feAtur0 would be desirable for "nC 1'0'i 

ooint'"?rs. 
Th8 hnrdw.=ire curr8YJtly "1Ust c!1ecl~ the S8qr:ient nuf"lhP.r whnn 

loadi~q A packed pointer so that it can extend the seament numb0r 
7777(1) to 77777(8). ~h?t is n~edc~ is for the hardw~r8 to qls0 
chec~ the bit fiel~ for, sny, 77(8) Can ille~al bit offset) and 
f~ult in such A w~y th~t the p::ickerl pointer cot1lrl be re,1Ac8d by 
A le'1i timrite pointer by the f~=rnl t handler .::ind ::i return m;=i.de t0 
the 0ri'1in;:il LPr?P11 j_nstruction whiclt fAilerl. 

I rmderstanrl the hArd•:1;:ire th!=lt fAUlts on SVi~Pn if a si::qm?nt 
nunber is nreater than 7777(8) is still bein0 ~orkerl on and thAt 
this may MAke it easier to implement the proposed chan0e. 

C.3) fhrl2fine rneanino of bit 28 in normal rnode. 

'Che thirri chr:PlC'1P. to the h::irdwAre the.t is r;roposed is to f11.'.:llu~ 
the ~~nnin0 of hit ~~ nf ~n instruction <the inhibit bit> the 
s"me in All oper3tinn rno1cs of the processor. Currently, i~ th2 
••rwrro::il" 1110\le (not privUenP.d, not BAP.) the i'l.hibit bit hriS 'ln 
Affect. This turns out to be A'l inconve'l.ien~e AS severRl new uses 
of the inhibit bit have come to liqht. The nriqinal reRSn'l.s for 
mR~in0 the inhibit bit hAve no effect Are not strong enounh to 
override the current notentiRl uses. 

This chanqe would si11plify the h1:irdware rind is AppAr<='!'ltly 
erlsy to i111rle8ent. 

There will hRve to be a sliqht chAnge ~A1e (Any ti~e b~fnr~ 
thP. h ·":irriwa re is chAn'1ed) to the i':u 1 tics s ir;na 11 i rw :ne ch.gn i s"l tri 
Dreve'lt a user from runnin1 entirely in i11hibit2d code. CThe 
lncku!J fc'::iult thA.t r.,ets sian:=ill8d if fl us8r runs inhibiter t0n 
lonrr must cr-rnse sol'12 uninhibiter.I code to be executerl j_n th"! user· 
riri'"". > 

(4) ~~cr~Rsc 'lU~ber nf ~lln~erl s~n~ent !"\Umbers. 

It hr-1s benn ;.iointnrl n1't th;:i.t with th8 use nf n;:icl~0d 'JOi_ritnrc; 
SP.nment 'lumbers areAter th:-:in 77T/{1) A.re i.ncnnveni~nt to usr-? nri·~f 
re0trl~t 0 • FurthP.r, for norr1:-:il 1.cultics runninri it i.s r::ir0 thnt 
U'lrler Q.!UD.o.1 r 1 se s of thP s yst er1 t h;:i t A process ever h:-:i s . 111nrn 
th.::in s~ven=il hundred SArrnP.nts 1(nown At the s~11P. time. Th~rr>. js 
c~1rrently A linit of 1024 se.,reents in thA KST nn~ A limit of 20AS 
sen~ants in the descriptor senment. 

It is th:1rr-Jfore rrorosec:I trnt thA seg"lent nirrriher fi'1lri in 
on5ntAr rnoisters, ITS inrlirn,ct words And in ;:ill relAVnr'lt 
i n t er 11 ci J. pro c P. s so r re 0 i s t n rs be red" c e d to 1 2 b i ts • Th i. s 
sim~li.fi_es h;:irrlw::ir0 in lnArli.11'1 Anrl storinri of 0ricl~P.rl rntntnrs 
vrhich m11st look 011t for null nni'lt"!rs ."ls well ::is lnnlr n!Jt for 
storir'ln ;::i nninter in f)"IC1--:,"rl i'nrr11 "!hose se'!rnr->nt '111rriher ts .,r,.,::itP.r 
th<in Tlrt(B). The chrinf"'1'1 :ilsn r0inov~s thn nnsslhUi.t/ n1= tr011\)}'1 
WhAn nnrl 5. f the .systnm r:>VP.r tries to USP. mor0 th:'ln 77T/ Un ~ 
senrnerit numbers At oncn hv ·n:ci1~inri U: irnriossihlP. tn dn ~,..,. 

This clvinrin. r1lso si_rrinlifiP.s tl-\f'.'! rinl"" 0 snft:·.r:::ir0 whi_ch w011l'' 
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hRV~ to rlisRllow the senment nuMber 7777(8). 

(5) SAve Rnd restore indicRtors Across A C8ll. 

The 64S nrocessor h:vi the f e:::it 11rP. th At if A st:=irv!?rri c.=:i ll 
;:ind r~turn :iechanis!Tl is used, the r')rOC")ssnr indicntors ;:'Irr> 
, .. ff8SfffV~d Across the CFI 11. Ihi..s f P.nturr.1 '.•:.-:is 'Int thor1nht t0 1:1.~ 
useful 1nrl therefore the 6130 sn~cific:::itions did not c~ll fnr the 
fe;:-itun~ to be suopnrtnrl. It tur11s 0ut, hmrnver, Uvit it is 
neccss;:iry to snve the indicAtors in order to nn'!scrve ·'1 ri'irffous 
PT.II ~nvironrnr-rnt Fl'1rl '.'ff! hr:w0 therefnn~ b00ri fnrce·-f to irn•')l_rH1r>nt 
the ;Jreserv;>ti on of the indi.c,"ltors with soft1·1.'lrr>. 

It is thendore prorios 0:"!rJ th.qt t~1e 11-"lrdw,<ire be rnod5 f i.ed j_n 
such A 11rAy that the STC!l and PTCD instruct ions S'lve 0nd r-:stnre 
the indicntors in the s<-1111e. :n1lln"!r th:=it w::is rlone on th 0 6,F) 
h :=ir riw.'=ir e. 

The hardw;ire chRnr;ies necP. ss,"'1r y to no th i c:; 2re un fort 11n "'Ito 1 y 
fairly extensive in the CASe of the STCD i'lstructio'l. Th~ RTC~ 
fRlls out very eAsily ~s they hAd to 00 to sreci~l effort tn story 
it from doina whRt wn now WAnt. It turns out thAt thn stAnrlArrl 
c;:il 1 oper;~tor userl by PL/I anrl FORTR!\'.'! does r"1ot nnke use of th0 
STCJ instruction :=iny\'rny so iust ch::rnciin".1 the Fffr,Q 'lfoirld be ·-:iui te 
benefi.ci::il. 

(<')) Cl.Arify bit of1'set workin0s \·,rith respect to ITP 

ThG bit offset thAt should b0 US·3n' 1 . .,rhen A'! IT1.i irvlirect 
refar~nce is made shoulrl be formed by nrlrlinn the bit nffs~t nf 
the selected pointer renister to the ~it offset specif t~d in the 
ITP i'1direct word pAir. The add may oenerAte A cArry into the 
·,.:rff'! field of the effective address. If this is ton rliffic11l.t to 
iL1ole•11ent, the harrfw!'lre shoulc-J use the bit offs,?.t SD,~cifi~d in 
th~ ITP word rather thnn the bit offset nf the selecterl ~ointer 
reoister. 


