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. Introduction

This document is concaerned with some Functions that will be incorporated
into the read only memory on each processor of the homogeneous wmachine,
The software in the read only memory is the only software guaranteed to bhe
functional at all times. After power on or after an  errant  user program
causes damoge  to  the system, the contents of writable memory will be

unreliable,

The functions that must be performaed by this hardware include setting  up
a  system after opplicoation of power, processing parity errors or other
hordware problems, debugging faulty vser programs, and refreshing  of The

dynamic memories,

The hasic processor harduware includes  some global control  and
communication functions, Specifically, the dedicated bost is able 1o
contrel  the reset  ond non-maskable interrupt lines to all the processors
simultaneously,  Three general input lines are provided thot are  settable
by the dedicated host and readable by each processor. Five open coellector
output lines are settable by each proecessor, and the wired-and function of
these lines can be veod by the dedicated host., Judicious vae of these 10
signols must bhe soufficient to  implement all the desired ocontrel and

diagnoestic functiaong,

2. Use of the Non—Maskable Interrwpt

The npon-maskable interrupt provides o reliable method of invelking read
i
enly code .  The 8086 processor Wwill respond te o NMI  interrupt whenever

-

fAssuming that the NMI vector iz in read only memory,
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the NMI 1line goes high for more than two clock cycles, The response will
occur reqgardless of whether another interrupt (NMI or otherwise, softwnre
or  hardware generated) is being processed. Response to the NMI will occour
at the completion of the instruction exacuting in o processor when the

interrupt is detected., This time may uury,/buT is guaranteed to be small,

Since the global data lines are controlled only by the dedicated host,

they can be uvsed 1o reliably communicate messages to all  processoers
)
[

simultaneously

The global open collector lines can be vsed for communicating messoges Lo
the dedicated host under somewhat restricted conditions., Since the global
open collector lines are common to all processors, only one processor ¢on
meaningfully communicote  with the host at once, This can be assuvred ©f

thres conditions are met: 1) no hardware fallures exlset, 2)  user progeans

are not running, and 3) processors can distingulish between themselves |
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The global datg  lines con be effected by a hardwore fFollurse in ony of
the processors in the array, and hence other methods must be  provided Fov
locating =uch fallures

3

Let wus clarify this point. &1l processors have previouvsly beer sanmed
to be identical, and the global communication does not distinguish betwean
any  processors, Under these conditions a processor cannot know when o
message is directed to it or to another processor, and  therefore caonnot
kriow that i1 is the unlgue processor intended to return o mpessoge. Other
methods will have to be worked out to give edch processor o ubigue
identification,




3. Control Functions

The Ffollowing convention is proposed For communicating contirol functions
to the processors: o non-maskable interrupt will be initiated with the
three global data lines set to a one-of-eight function code. The following

function codes will be implemented:

Refresh. Cavses the dynamic memorics to be refreched. Under normal
operation this will be executed every 4 nb,

Restart Normal. Causes the softwoare to startup the system in normal  mode,
Normal mode  Includes allocating all  of  the memory oand
enabling all communication facilities, i

Restart Minimal.
Cavses o software startep where the previovs state  of the
system Ls  effected as little as possible, This would be
vsed when a vser error Ls detected and It i1e  desired 1o
stop execution of +the user program but  to be able To
examine the previous reglisters and memory, Only a special
dingnostic portion of memory is used,

Check , Couses the monitor to verify the consistancy of ns much of
the system as possible. This will include checking maglc
numbars on storage records, wverifyving the executablc
process gquede, and possibly  verifying checksums  on read
only seqments,

it 0, Recelves a 0 bit over the global channel, se¢e sacton on
global serinl communication,

Bit 1. Receives o 4 bit over the global channel, see secton  on
global serial communication,

Ukper A, Ueer function A,
bser B. User function R,
Mo te Although the refresh function was the only function

descr ibed as refreshing the dynomic memory, all other functions moy
do this also.
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4. €lobal Serial Communication

[ ]
fi gaeneral purpose, but low bandwidth, broadeast communication can be

implemented through the functions bit 0 and bit 4. These functions will be

exetuted in groups of eight where each processor will accumulate the eight
byte

0 or 4 bits into a byte. After the eighth bit has been received the

ig made availlable on the global datoa input channel. A diagnostic mondtopr

can be written that processes Input from this channel,

%. Defeat of Fenctiens for Special User Operations

In some cases  the user may  wish  to have egxtensive control over the

hardware., This control will be provided in the following munner:

= The NMI interrupt will not be available to the wuvser except

throuah the twoe unimplemented codes,

- Dther interrupts are generated by the 82524 interrupt controller
thot has o selectable interrupt vector, The opevrating system
will ipitialize these wvectors to point to vectoers in read only
merory that refer to  operating system routines in pead  only
MEMory . The uvser program is free to choange the vectors to point
to o second table in memory, however., This table will vector all
interrupts to o Fixed area in red/write memory  that the user
presumably has inltiaclized with hiz own routines,
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