fultics Technical RBulletin M

Ca

- 029

—
i

Toe Distribution
Froms Steve Vlebber

Suhijects A180 hardware modifications

Date: 172714

Nuring the mnast vear several hardusre modifications nave
bheen nronosed to tne 618D processor tn facilitate imnlamentation
of  Uger-ring subsyvstems (lintkers, on=lina T and D, etc.) as wnll
as to simplify the standard workinas of the system. Snmn of
these chanars Aappear to e usaful and not too difficiult tn
nolement., A list of these is aiven below so that the reader may
nmment on their wusefulness, feasibhility and whather they
rasarve the security of the system as it stands.

(1) Redefine the “read bracket?

The current definition of the read bracket is [ri, r21, i.=.
a rnrocedurs in rina R can read a senment with such bracvets if ri
<= 2 <= r2, the proposed chanae is to make the read bracltet [r1,
r31. This, of course, will differ from the current definition
only if r2 *= r3, i.2. the segment is a gate, In this cas~ the
~“ate  saament would be readable in the rinas from which it can be
called hut not executed.

Th2re seems tn be no nroblem with doinm this sinca the 7ates
can always be oraganized to have as little or as nmuch information
in  tnem =as Aesired. In the normal oneratina mode, o aata will
consist of a transfer vector followed by anoronriate definitions
for the ~ate entries and targets. This Adefinition information (as
well as the linvane and symbol information) wonuld be available to
the caller wndder the new scheme. There seems Lo bhe no nroblem
with this. Indeed, if we were to imnplement 2  linker in rincs
other than O the linV¥er wovld liva to e able to rasd ijnst this
inTormation.

The harcyare channes for this should he very slight assiming
there is a little free space on boards affected,

(2) Packed nointer load fault.

t would be very convenient (in narticular for a user-rinng
lintzar) to have a hardware Faull ~onerated if a2 nacled nointer
Ina i ~ncountered A particular Dbit nattern, It is correntiy
rossibla to cause a fault when loading a motential ITH nointor by
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renlacina tha ITS ta~ with a fault tan, (This is because the orlvy
convenient way to load an ITS pointer is with an indirect ZPPn
instrrction.) The samzs Teature would he desirable for naclhed
nnintnars.

“he hardware currantly  nust chec) the seament number whon
loadinc a packed pointer so that it can extend the seagment numbar
Y1) to T7777(8),. dthet is needed is for the harcdiare to  alsn
cnacl  the bit fizld for, say, 77(8) (an illeaal bit offsat) and
fault in such a way that the packed nointer could be re=lacad by
A lexwitimate pointar by the fault handler and a reaturn nade tn
the nriainal LPPPn instruction which failed.

I mnderstand the harcuare that faults on SPERPEn 1T a =seqgmant
number is areater than 7777(3) is still bsina worked on and that
this may maks it easier to imnlement the proposed chanoe,

(3) 2rdartine meanina of bit 25 in normal mode,

“he third chanoer to the harduare thet is nronosed i{s tn make
the mranine of bhit 27 of an instruction (fthe inhibit 5Hit) the
same in  all oneratina modas of the nprocessnr. Currently, in the
“normalt morle (not privileasd, not BAR) the inhibit bit nas 1o
affact, This turns out to be an inconvenience ns several new usas
of the inhibit bhit have come to liaght. The oriaginal reasnons for
mazin~ the inhibit kit have no effect Are not strong a2nouh  to
overridas the current notential uses.

This change would simplify the hardware and is apparently
easy to implement.

There will have to he a slioht change made (any tine bafora
the hardware is channed) to the Multics sianallina mechanismn  to
nrevent a user from runnina entirely in inhibited code. (Thea
lockun Tault that aets sinnallad if a user runs inhibite” fno

lony nmust cause somns uninhibited code to bhe exescuted in the user.

rin~.)
(4) Dacreasne number of ~llower sa~ment numhers.

1t has bheen mnointaed ot that with the use nf naclnrd nointors
semmant numbers areater than 7777(3) are inconveninnt tn usa an-
raculat~a,  burther, for normal Multics ruvnnina it is rare that
under currert nses of the svstem that A process eaever has  more
than s»2veral hundred saeanents Ynown at the same time. Thrrae is
currently a linit of 1024 sen~ments in the KST and a limit of 2047
seanants in the descriptor seamant.

It is thoerefore prononsad that the seqgment nimber fiald  in
nointer reaisters, ITS indirect words and in all ralavent
intarnnl Dprocessor reqisters he reduced to 12 Dbits. This
simnlifies hardware in  1nadiny  and storina of nacked nointers
whicn mrst look out for null nointars as wall as  1oo out  for
storina A nointer in packnd form whose saament nimher is Araeater
than 77/1(8). The chanma also removas thne nossibhilitys of  trouble
whan and  if  the svystem ever triss to use more than [/7/7(2)
secmnant numbers at once by 7malina it imrossible tno do an,

This chanar nlco simnlifies tha rince N softvyare which wonl-d
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have to isallow the seament number 7777(R).
(%) Save and restore indicators across a call.

The &4%  processor  had the Teatnre that if a standard call
and roaturn  nschanism  is  used, the nrocassnr indicators =are
aresarvaed  across  the call. This faature was nnt thornaht to bh»
useful and tharefore the 6130 snacifications did not call for the
fanturs to be suminrted, It fturns out, however, Lthet it is
necassary  to save the indicators in order fo nrascrve a rivnrous
P1./T anvironment anc we have tharefore been forced to imnloanent
the »nreservation of the indicrtors with software.

It is therefore bpronosaed that the harcdware be modifies in
such a way that the STCDH and DPTCD instructions save and rnostors
the indicators in the same 2anner  that  was done on the 4645
narrdware.,

The hardware chanaes necessary to do this 2re unfortimatelw
fairlv extensive in the case nof the STCD instruction. Tha RTCH
falls out very easily as they had tn o to snecial effort tn ston
it Trom doina what we now want., It turns out that the standard
call onerator used by PL/I and FORTRAN coes not malke use nf the
5TCD instruction anyway so fust chanaina the 2TCD wonld be auite
beneficial.

(4) Clarify bit offset workinas with respact to ITP

The bhit offset that should be usad vhen an IT]P indirect
refzrance is made should be formed by acddinea the Dbit offsat of
the selacted pointer reaister to the hit offset spnecifisd in the
ITP indirect word pair. The add may aenerate =~ carry intn the
word Tield of the effective address, If this is too diflficult to
imnlament, the hardware should uss the bit offset snacifiad in
tha ITP word rather than the bhit offset of ths seslectzd nointer
recister,



