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This dOCUMent is concerned with SOMe functions that will be incorporated

into the read only MeMory on each processor of the hOMogeneous Machine.

The software in the read only MeMory is the only software guaranteed to be

functional at all tiMes. After power on or after an errant U';;(2T' pT'oqT'a,''1

to the contents of writable MeMory will be

uni"t~li(1bll'.~ .

Tht' function::; thot MI.lst bl'! pI:!r·for'MI:.~d by this h(],'cIltJar·o.:., inc:ludl.:.~ s.I::~ttinq UP

Q systeM after application of power> processing parity errors or other

h n r' d \'.1 O. ,.. (.~ p " () b 1 1'.' ('):::'.' d I:.:: b l.J q 9 j. nq fa u 1 t V u ~::. I'! " P t· (0 CJ r' (j t·~ 5 > U nd T' I'! f r' 1:2 :;:. h j. n CI

dynaMic MeMories.

of tho.:::

The b (:IS j. c: p,.. 0 C I'! ::; S 0 i" includes SOMe global c:ont"'ol (.I.nd

COMMunication functions. Upecif.i.c:al1V> the dedicated host J.s Qbl,:.~

[ontt'ol the reset and non-Muskuble interrupt lines to all the processors

=;iJ'lultoneou<:;ly. Three general input lines are provided that are set table

by the dedicated host and readable by each processor. Five o~en collector

output lines are settable by each processor> und the wired-unci function of

these l~nes can be read by the dedicated host. Judicious use of these 10

signals Must be sufficient

diagnostic functions.

to .i.,~)plt~Mt~nt GIl the desired control iJ. n c1

~. Use of the Non-Haslko.ble Inte,..,...,p·!t

The non-Moskuble interrupt provides a reliable Method of invoking read
1

only code The 8086 processor will respond to a NMI interrupt whenever

i
ASSUMing that the NMI vector ~s in read only MeMory.
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th e NMI line goes high for More than two clock cycles. The response will

occur regardless of whether another interrupt (NMI or () t h ,:~ T' w.i, se , softwnT'''~

or hardware generated) is being processed. Response to the NMI will occur

at the cOMpletion of the instruction executing in a processor when t hI:,>

interrupt is detected. Thi~.; t.i.M(' May vl.1ry/ but is l]!.JOi"(lI'ltt?ed to be 5""1011.

5.i.nct'. the qlobal data lines are controlled only by the dedicated host,

thEY can be used
'J,-

s.i.t1ultaneou!:;ly

to reliably cOMMunicote Messoges to all

The global open collector lines can be used for COMMunicating Messages to

the dedicnted host under SOMewhat restric4ed conditions. ~3.lnC(' the qlob111

open collector lines are COMMon to all processors, only one processor con

Meaningfully COMMunicate with the host at once. This can be assured if

thi"et? conditions nr'e M(~·t: i) no hGi"dl"JoT'e foilur'l'.!!i', I'~X.l"c.t., 2) u !:; l':~ i" p j'" () 9 " G n !c;
?
~J

/

are not running, and 3) processors con distinguish between theMselves

The global datn lines cnn be effected by a hardware failure in any of
the processors in the nrray, and hence other Methods Must be provided for
locating such failures.

3
Let us clarify this point. All processors have previously been aSSUMed

to be Jdentical, and the global COMMunication does not distinguish between
any processors. Under theSE conditions a processor cannot know when a
Message is directed to it or to another processor, and therefore cannot
know that it is th,:? Un.lqlJl:! pi"OCcs!:;or .lnt,=:~nd,~:d to rctlJi"n a M(::'3""I:J.C1I=:~. Dth •.:':j"'"·
Methods will have to be worked out to glve each processor n unique
i d I.:~ n t .l f .i. cat .i. 0 n .
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3. Control Functlon~

The following convention is proposed for cOMMunicating control functions

to the processors: a non-Maskable interrupt will be initiated with thl:?'

three global data lines set to a one-of-eight function code.

function codes will be iMpleMented:

The follol.J.ing

Refresh. Causes the dynaMic MeMories to be refreshed.
operation this will be executed every 4 MS.

ReSTort Nor"al. Causes the software to startup the systeM in
NorMal Mode includes allocating all of
enabling all COMMunication facilities.

Restart "1n1"01.

nOl"Mal r·lodt~.

the l"\l::~("lOi'~1 onci

Causes a software startup where the previous state of the
systeM is effected as little as possible. This would be
used when a user error is detected and it is desired to
stop execution of the user prograM but to be able to
exaMine the previous registers and MeMory. Only a special
diagnostic portion of MeMory is used.

JIli 11: O.

Causes the Monitor to verify the consistancy of as Much of
the systeM as possible. This will include checking MagIc
nUMbers on storage records, verifying the executoblc
process queue, ond possibly verifying checkSUMS on read
onl~} seq(·/I\:~nts.

Receives a 0 bit over the global channel, see seeton on
globol serial COMMunication.

]li:tt: 1. Receives a i bit over the global channel, see seeton
qlobol sE~riul eOI"\t'\l.lnicat.i.on.

U,,; I.'~ r fun c t .i 0 n {.\.

U~:;er function [l.

on

Note: P,lthouCjh th,:,: re-fresh fl.lnc:t.i.on W(l~; the only func:t.i.on
described as refreshing the dynaMic MeMory, all other functions May
do this also.
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A general purpose, but low bandwidth, broadcast cOMMunication can bp

iMp eMented through the functions ~it 0 and bit 1. These functions will be

€xe uted in groups of eight where each processor will aCCUMulate the eight

o or 1 bits into a byte. After the eighth bit has been received the byte

is Made available on the global data input channel. A diagnostic Monitor

can be written that processes input frOM this channel.

S. Defeat of Functiens for Spec./i.ol User (JIperlltions

In SOMe cases the usei" May wish to have extensive control over the

This control will be provided in the following Manner:

The NMI interrupt will not be available
thr'olJclh th~~ two uni('\ple("l\:~nted codes.

to the user except

Other interrupts are generated by the 82S9A interrupt controller
that has Q selectable interrupt vector. The operating systeM
will initialize these vectors to point to vectors in read only
,,~\~ t,) (J r y t h a·t f' \::: f f' r' too p \:~ rat i n CI ~:; y s t e 1'\ r 0 Ut j. n ':.> ~:; i n f' I.:.:: (J don 1 ~)

MeMory. The user prograM is free to change the vectors to point
to a second table in MeMory, however. This table will vector all
interrupts to a fixed area in read/write MeMory that the user
presuMably has initialized with his own routines.
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