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system tied together by a Local Area Network (Ethernet). The

3-MCOFTEX system uses evertcounts and sequercers to
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syrchronize processes residient in the network. Data
comnunicaticns obetween prcresses are presently limited to a
sirzle cluster with shared memory. However, future versions
6f of E~MCO3ITEX will permit network-wide pracess
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I. INTRODUCTION

A. DISCUSSICN
1. General

The purpose of this thesis 1is to exteni the
existine version of MCORTEX to a distributed multi-compnter
real-time erecutive which transcends the boundarlies of a
length-limited parallel system’s dbus, the MULTIBUS. This
extension is provided by a local area network (LAN) medium,
the ¥*therret, and the additional operating system
prinitives,

s the anti-air warfare (A2W) system of the 19&Z°s
for the U.S. Navy, the REGIS %Weapon System captured the
atterticn of a project group at the MNaval Pesteraduate
Scnool {(NPS). The project group was formed t> lonok at the
AN/SPY-14 phased array radar processing urit. This unit was
selected due to the time critical nature of the processing
reqilirements, i.e., the fast reactiorn to inbouna hostile air

Grourp

cortacts (mis<ile ari aircraft). The BEGIS Mcdeline
2as been working on the VISI architecture and the MCOKTEX

real~-time executive for several years.

The fundanental rbjective is to utilize

cormerclially available LSI an¢ VLSI components that can te
implemented in a modular form within the AEGIS Weapons

System. Subseauent low cost is a desirable effect, but tre

oy




must be mutually exclusive, but it is hiehly undesirable tc

place an a prinsri secuence constraint on several oroducers.
FEach producer obtains a ticket number from seauencer S for
depositing its message in the buffer. Once a process obtains
a ticket, it merely waits for the completion of all
oroducers that obtained prior tickets. Each producer
executes the code illustrated in Figure 2 and each consumer
executes the same code shnwn in Figure 1.

The producers block in the following circumstances:

1) Anotner oprcducer has a lower ticket value and as yet
has not deposited his messase.

{2) The single consﬁner is unable to keep wup with the
messages 1eposited in the buffer.
C. A DISTRIBUTED SYNCHRCNIZATION MODEL
1. Asynchronous Eventcounts
In distributed clusters without shared memory, a
change to an eventcount {(via advance) takes time to
propagate down communication lines to other systems. Two
major cptions exist: (1) implement all eventcounts so that a
given eventcount exists only 1n the cluster where it is most
freauently aceessed. All other clusters which need the value
must make remote accesses to the value. (2) distritute the
eventcount values, so that each cluster maintains a 1local

copy. The latter option is that selected in this extension

of MCCRTZX.

25
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Ir synchronization problems that require exclusive
use of a resource, the eventcount alone 1s inadeguate. Two
or more processes desiring to use a shared resource or
write to a shared buffer locatior are natural examples.
Another kind of an object, known as a sequencer can te
vsed to provide the needed tntal orderire. A sequencer 1is
considered a natural number generator, 1i.e, 1t returns the
seauence @,1,2,..., etc. Only one overation exists on a
sequencer - ticket. When applied to a sequencer S, ticketis)
returns a non-negative integer value as 1ts result. The
ticket primitive 1is based on the idea of the first-come
first-served vprinciple used in everyday 1life. A ticxket
machine 1n a <catalog sales store or shoe store 1is an
exanple. The ticket machine issues successive integer values
on the ticket, and the next customer to be served is based
on the number on the ticket. The store clerk can determine
the next person to be served by merely aiding one to the
previcusly served number. The customers are served in first-
come first-served order. If a customer with the next ticket
rumber has walked out of the store when his number 1is
called, he loses his turn and must get another ticket. This
service policy is usuvally implemented in bdoth stores and in
conputer operations by @ watchdog timer.

The wuse of seaquencers implies mutual exclusion not
nresent in eventcnunts, In the case of multiple producers,

in a producer—-consumer relationship, all messasge deposits

24
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(2) the proincer does not store the (i + N)th value into
the buffer until the i-th value has btrern read &by the
consuner.

It is important tn note that in the above proiucer-
consumer example, each eventcount has only one writer. In
the vsual semaphore solution both processes would modify the
same synchronization wvariable. For example, let P(S)
rerresent the synchronizirz primitive where processes wait
for S !som2 rescurce) to become greater than zero and then
subtract 1 from S before ©proceedine. Further, let VIS§S)
represent the synchronizing primitive where the processes
add 1 to S before proceeding. #ith this type of
synchronization the consumption and production of a result
or resource reautres that all processes read cr write S. A
reduction in write competition often occurs in eventcourt
solutions, resultine in simplified correctness proofs and
simplifying the synchronization of physically distributed
processes.

The vpower of eventcourts rest ir their ability to
achieve synchronization through a relative ordering of
eveats, rather than by mvtual exclusion. In the previous
example, concurrency of execution 1is guaranteed 1if the
producer starts out several steps ahead of the consumer and
the speeds of production and consumption are equal. In that
case there does not exist a time when the <consumer or

ornincer must wait for the other to complete an operation.

23
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producer: procedure;

i = @)

do while (FOREVEER)S

read (MESSAGE_IN):

read (MESSAGE 0UT)}

f ({3 - k) >= N) then

call await(M¥®SSAGF_OUT, x + 1);
/¥ if difference in eventcount values

exceeds tuffer length then dlock */

message _bufferi{i MOD N) = receive_message;
call advance(MESSAGE_IN)3
i =1+ 13

ends /* do while */

IR T SN

3
K
i

erd; /¥ procedure %/

consumer: procedurej

i =13
.do while (FORFVER);
call await(MESSAGE_IN, 1i)3
/% {f MESSAGE_IN ¢ i then block */
rall xmit_message(message_buffer({i-1) MOD N));
rall advance(MESSAGE_OUT);
1 =1+ 13
end; /% do while */

enis /% orocedure */

Fieure 1 Producer-Consumer Process Synchronization

22
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Freouently a vprocess may rot wish to contirue
executing unless an event, 1in a class 1n which 1t  has
interest, nas occurred. A ‘busy wait could be implemerted
easily by looping around an executiorn of a read{f) primitive
until a specified value of the eventcount, E, 1is reached,
The imvplication of wasted CPU cycle time is evident and 1in
many irstances could be avoided. 4 process can voluntarily
block itself with an await(FE, v) primitive call. The calling
process will remain suspended (i.e., not ready for
execution) wuntil the valve of E is at least v. Processes
written in PL/I - 1like pseudo-code, as illustrated in Figure
1, demonstrates the use of tne advance and await primitives,
The producer and consumer process must synchronize their use
of a shared N-cell circul - buffer. The circular buffer is
implemented as an array in shared memory with indices from
¢ to N-1. Two eventcounts MESSAGE_ TN and MESSAGE_OUT are
nsed to synchronize the preducer and consumer. The producer
generates a series of messases by <calls on a function
“receive messaze” and stores the i-th iteration in
message_ouffer((i-1) moa N). The consumer reads these values
out of the buffer in order and consumes them by callina a
“xmit_message  subrou‘ine and advarcing eventcount
MESSAGFE_OQUT.

The two eventcounts, MESSAGE_IN and MESSAGE_CUT,
cnordinate the use nf the buffer so that:

(1) the consumer dnes not read the i-th message from the
buffer until it has bteen stored by the pronducer, ardq

21
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synchronization variable, known as a sequencer,  1s
needed.

An eventcount is primarily a count of the aumber of
events of a pAarticular class that have oceurred in the past.
It can te considered a non—-negative ianteger variable whonse
value never decreases. This is reasoratle, since events
cannnt ‘unhapven.

2. Mpdel Primitives

To signal the occurrence of events, an advance
primitive is used. Two primitives, await and read, are useij
to obdbtain values of eventcounts. A primitive operation
advance(FE) signals the occurrence of an event in the class
associated with the eventcount E. This operation 1ncreases
the 1integer wvalue of E by 1. The value of the eventcount
equals the number of advance operations performed on it. The
initial value of an eventcount is zero.

8 process can observe the value of an eventcount in
nne of two ways. The value may bte read directly using the
primitive read(E), or the process can block itself urtil the
evertcourt reaches a syecific value v vsing the await(E,v)
primitive. The value returned by read(E) counts all of the
advance operations that precede the execution, ard may or
may not count those in progress during the read. The result
of read (F) is, therefore, a lower bound on the current value
of F after the read, ard an upper bound on the value of F

before the read.

T

2.4




o At ande 2 ety aed
.

normally vunneccessary for a process to know the names or

residences of other processes.
p This model makes no assumptions about the environmental
properties of systems and conseguently is directly

aprlicable to distributed systems., A distribduted system 1is

defined as & system which, due to the lack of a common

I

LV
o .

memory, reavires communication among processes to be via

3
SRR

communication channels involving unpredictable time delays.

B. MODEL VARIAERLES
1. Eveptcounts and Seauéncers
° Unlike the semaphore model, the MCOKTEX model
solves the syrchronization ©protlem in terms of timine
cons{raints on occurrences of events, 1instead of mutual
- exclusisan. Events are divided into event classes and events
of a given <class are represented by an associated
synchronization variable of the type ‘'eventcount.
Prinitive operations exist that permit processes to signal
anrd observe occurrences of events,
The eventcount alone is inadequate in certain types
'Y of timine constraints problems. This type of synchroniza“ion
problem has the characteristic that the order of different
e activities 1is nrot specified 1in advance. Instead the

° syachronization system dynamically defines a total order

among them. To deal with this type of constraint a

19

-

.

-

e ST . . R . . i .
"aftanat T mats a‘a aa o a'A s a ‘et oy o meeal .4 i ea e a PSP S DGy 3 e edtiatas. PN T TS




CAA

[AEIA W J

LRI R VLAV ST NP S GEEE W S S U IR Y- B Y TR S N PPy

I1. IHE EVENTCOUNT MODEL

A. A MODEL CF SYNCHRONIZATION

A computer system that manages resources used by
concurrently overating, independent nusers requires a
mechanism that allows processes to synchronize the use of
shared resources.

The most common existing models of synchrorization are
based upon the principle of mutual exclusion and shared data
to achieve synchronizat}on. Semaphores [Ref. 7] and monitors
[Ref. 8] are based on the concept of mutual exclusion. In
this context mutual exclusion is a mechanism that forces the
time orderineg of execution of pieces of code, called
critical sections. |

The characteristics of the semaphsre ard monitor
synchronization models have uadesirable effects. These
effects 1include complex proofs for program correctness ard
limitations on applicability to distributed systems.

The model wupon which MCORTEX is based 1is an event
sriented model of syachronization 1in which processes
coordinate their activities by signalling and observing
events via synchronization variables, known as eventcounts
and  "seauencers.”  These synchronization variables are

interfaces for all interaction among processes. It 1is

18
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Crhapter Il presents desizgn concepts and criteria for tre
orizinal MQORT?X model and the distribution mndel upon which
the extensior to MCORTEX is based.

Chapter IT1 is a presentation of the system
architecture, with primary emphasis on hardware components.

Chapter IV details the system design of MCORTEX,
including the method oy which user brncesses gair access te
“therret services,.

Chapter V 1is a thorough preseatation of the development
of user rprocesses and the modifications to the MCOIMTFX
loader.

Chapter VI 1is a summary of the current state of the

system, with particular emphasis on future enharcements and

‘e

scheduled modifirations.
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the control of MCORTEX. He also developed access mechanisms
to the MCCARTTX supervisor compatible with Digital Hesearch’'s
PL/I-26 lanzuage system. User programs could then be
developed in a high level, portatble lansuage. The kernels of
MCORTEX, system processes, and user processes could then be
loaled 1into single Yboard processors from the Cp/M-EE
environment. Just as importantly, access to the disk sharing
capabiltities of the multi-user CP/M-86 system, via MCORTEX
precesses, was mnade possible. Powe’s effnrts were a
cuvlmninatior of the planned synergism of the individual

research projects.

C. STRUCTURE OF THEE THESIS
The gnals of this thesis are to:
1. Fxtend the existire MCORTEX real-time execwtive for
a single cluster of single board computers with
sharad memory to a real-time executive for a
multiple cluster system without shared memory.

Fxtend the existineg MCONTEX without 1ntroducing

(\\

substantial changes either to the MCORTEX executive
or its primitives.
3. Use the TFthernet 1interface between <clusters to

communicate systems data.

Chapter I discusses the overall intent of the AEGIS

Yeapbons System Simulation Project and the emphasis area this

thesis covers in accomplishing project goals.

16




of an operatiitg system tailorei to real-time image

processing. Fis design used the MULTICS concept of
segnentation and per process stacks and Reed and Kanodia’s
[Pef. 2] eventcount synchronization methods. Rapantzikos
[Ref. 31 vpegan the 1initial 1implementation of Wasson’'s
offorts. At this point, MCOHTEX used the concept of a two
level traffic controller’ to effect processor multiplexing
amony, 2ligible precesses.

Cox f[Ref. 1] simplified the design of MCORTEX. Ue
reduced the traffic controller to one level of abstraction,
favoring reduced MCOﬁTFX execution overhead over the
security of the twn level traffic controller. Cox’s other
contribution was the addition of a "gatekeeoger” mondule to
the entry to the operating system, so the user’s access to
system calls was simplified. Klinefelter (Ref. 5]
gerneralized Cox’s work and developed a techniaue to
dynamically interact with the operating system during 1its
execution.

Durire the early stages of development of MCORIEX
concurrent research efforts, within the AEGIS tModelirg
Group, were producing a multi-user CP/M-86 basedl disk
sharing environment. It was envisioned this system would be
used to develop software in suppnrt of the SPY-1A processing
rmulation.

kowe [kef. 6] .brought the powerful, highly portable

functione of the multi-user CP/M-86 operating system under

15
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The distinction must te male hetween user prncesses
and system processes, MCORTEY 1s the executive which
provides primitives to allow procésses to synchronize and
communicate acsynchronously. The conly system process invoked
by MCORTFX is the device-dievrendent Fthernet Communication
Centroller Board (BECC3) handler and packet interpreter. This
system process 1is resident within cne SBC at each cluster.
As a consumer of Ethernet Reawest Packets (EFP), produced hy
each kernel, this virtual processor does not compete against
other processes for a time auartum. It is throuegh the ERP’s
that user processes make known their need to transmit
informaticn over Fthernet. It is transparent to the user
processes, however, that an EAP is generated; MCORTEX takes
care of this detail. The ®CCB handler and packet interpreter
is scheiuled wunder MCCRTEX and never surrenders tne CPU.
¥hen it does not have any *thernet Reauest Packets to
consume, it idles in a PBusy wait"  loop. It is anticipated
that its wait will be minimal. User processes are those
which are irdependent of clnster hardware, generally cyclie
in rature, ard vrovide a function in support of the Asgis

Weapcen System Simulatlon and Modeling effort.

B. BACKGROUND

The initial design of MCOATEX was completed in 1882. The
implementation for the iSBC £6/12 sinsle boari processors
was completed in three Naval Postgradunate Schonl theses in

19f1 and 13&2. Wasson [(Ref. 1] defined the detaiied desier
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verformarce 1is realized by expanding MCOATEX to allcw

multiple kernels to schedu 2 processes that synchronize and

comnunicate via an intercluster bus (Ethernet). The benefits
of interconnecting processing nodes to facilitate
information exchange ard resource sharinz has 1longz been
recognized. Those recognized benefits are bdeirg applied in
the development of extended MCORTEX. The corllection of
availatle clusters and the high speed 1interconnect 1is
collectively xnown as RTC* (2eal-time Cluster Star). As will
bve seen, the Xleene closure connotes the true power arnrt
extensibility of MCORTEX.

The 1locality of processing modules in a real-=time
environment is tantamount to speed and efficiency. By
nffectively co-locatinas real-time sensors and related
processing mondules, real-time data acuisition and processing
is assured. The use of the Ethernet medium allows the
extension of needed process synchronization and interprocess
comnurications to processing node< which cannect be located
prysically close erough for shared memory.

As a fully distributed real-time executive, MCORTZX
corsists of single board resident kernels which support
multiprocessing. Process synchronization bhetween virtual
processes in the same cluster or in different clusters is
provided, entirely transparent tc user processes, through

integrated cluster hardware and kernel primitives.
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propesald replacemeat c¢f the current four-tay EN/UYX=7
computers, of *the AM/SPY-1A phased array suite, is net snley
cost-rasedi. Reliability and functional redundancy 1in <the
evert cf fallure are extremely important criteria. Mean time
to repair (MTTR) is a crucial issue for deployed units (ship
or aircraft), due primarily to the unavoidable disrupted Sea
Lanes of Communication (SLOT). 4An onboard technician could
discarl a failed component and replace a 1low «cost LSI
device, such as a microprocessor, from an orboard sunply
bin.

The project team has produced (up to and incluaing
this thesis) a highly modvuvlar hardware base, intesrated with
an equally mcdular and highly ~xtensible scftware base. The
vse of T*thernet as the highest level bus has introducedq
another commercial-grade product into an existing system c¢f
commercial—-erade products. As an established standard in
the mark2tplace, the low cost, availability, arnd support cof
Tthernet is virtvally esuaranteed for years to come.

2. Specific

14

we Jefine a cluster as a group of single board
computers (SPC), controlled by multiple kernels of MCORTEX,
sharingz a common backplane. The integratiorn ot the kernels
with a eereral purpose commercially available operatire
system (CF/M-86) collectively provides multiprogramming
rapability, multiprocessing capability, and standard disk

cperating system (DOS) functions. Increased cost-

12
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producer: procedire;

do while (FOKEVER);
t = ticket (S);
/* producers synchronize ¥/
call await (MESSAGE _IN, t)3
/% at this point in execution it s this
processes’ turn, but now must
synchronize with the consumer */
j = read (MESSAGE_IN);
% read (MESSAGE_OUT);
_ if ({j - k) >= N) then
s call await(MESSAGE OUT, k + 1)3
/*¥ if buffer is full then block */
message buffer{t MOD N)=receive_message();
call advance(MESSAGE_IN);
end; /¥ do while */

end; /% procedure */

Figure 2 Multiple-Producers/Single-Consumer ixelationship
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We define a local eventcount to be an eventcourt
which 1is nect eccessed nutside the cluster. Wwe define a
remogte evertcount as one which is accessed in at least two
clusters. A producer Aat a cluster simply advances an
evertcount. If the eventcount is a remote eventcount, the
ocperating system generates the necessary commands which
advarice & local copy as well as the remote copies of this
eventcount. The distributivity of the eventcount is
entirely *rarsvarent to the producer and consumer. Orly the
operating system knows in which cluster the producers and
consumers reside during their lifetime.

By transmitting the eventcount value, the
robustness of the system 1is assured. Even 1if the
transmission message 1s lost c¢r not properly received, the
very next advance and a subsequent successful transmission
will bring the remote copy up to its <orrect value. The non-
decreasing nature of the eventcount value accounts for this
robustness.

The desizgn modiifications to MCORTEX to allow the
pventcount values to be distributed are fully presented and

discvssed in Chapter 4.




P, HARDWARE RFTQUIREMENTS

1. System Configuration
A cluster of Real-Time Cluster Star (RTC*), as
shown in TFigure 3, is based on the INTEL iSBC 86/1<%

sinzle oboard computer (SBC) with MULTIBUS serving as the
intracluster bus. Figure 4 {llustrates two clusters
connected by the Ethernet LAN medium, which serves as the
intercluster bus.

Although only four SBC”s are shown at each cluster,
the 1limitatior 1is entirely dependent on the number of bus
masters. A bus master can drive the command and address
lires: it can control the bus. Since multiple dus masters
exist in this configuration, some means must be available in
harjware to arbitrate their simultaneous reauests to use the
MULTIRUS. A custonized random priority bus resolver,
de<siered specifically for this system, serves a maximum of
eizht bus masters. A bus slave, such as a RAM board, cannnt
cortrol the bdus and does not require arbitratior circuitry.

Two shared memory boards also share tne MULTIBRUS.
¥ 32K EREAM extension board 1is used as shared memory for
process synchronization and control under MCORTEX ani for

CP/M-86 multi-user system control. P 64K R&M extension

board provides additional shared memory reaquireqd for user

28

. T o T P A O




i‘- [N O S A S PR S W

P B S gl R e A T i

REME X SHARED Common

HARD MEMORY Memory

DISK 04K RAM| | _____

32k RAM

MUL TIBUS
[~ B
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B6/12 86/12 86/12 86/12
64k RAM 64k RAM 64k RAM 64k RAM
FIGURE 3 Cluster Hardware Confliguratfon
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. process data communications. Two hard disk systems are
available for application process vse within a cluster. The
RYEMEX hard disk system has a disk controller card which 1is
placed in an odd slot (reauired for a bus master) in the
MULTI3BUS Dbackplane.

The InterLAN NI3P1Q Ethernet Communications
Controller 1is a MULTIRUS-based sinzle board processor whickh
b along with a transceiver provides the cluster with a
complete connection to an Ethernet medium. This 1is the
hardware extensiocn to the cluster which allows MCORTEX to be
distributed over the Ethernet.

Although only two clusters are shown in Figure 4,
the Fthernet specificatior [Ref. 9] allows for a maximum of

192¢ nodes. However, the limiting factor in MCCRTEX is the

Py v

number of clusters that can be addressed with the current
packet routing algorithm. As will be discussed in Chapter
4, the wupper bound 1is 16 rlusters which 1is more than
adequate considering the current availability of only two
NI3ZP1¢ boardis and three NI1321¢ boards (erhanced version of
the NI3@12) 1n the AFGIS Simulation Laboratory at the ULU.S.
Vaval Postgraduate School, Monterey, California.

An experimental system that contains both analogonus
and dissimilar components to that of KTC* is CMX* [Ref. 1€].
- The most imoortant comparison is between (CM*¥°s Kmap and

LPC* s NI3P17 and Driver. The Kmap must effectively route a
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tsec || 1sec 1S8C 1s8¢ |[remex | fsnaren] [common
86/12a | |86/12a | 867128 | |86/12a || HARD | MEMORY| MEWORY
MUL T 1BUS
NI3010
ECCB
ETHERNET
NT3010
£CC8
¢
MUL T1BUS L

REMEX | [SHARED| COMMON ]
a 8?20 MEMORY| MEMORY ;
K

~Wu

OOy

{s
86/12a |86/

FIGURE 4 Real-Time Cluster STAR Architecture
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shared address between clnusters, whereas the MNI3214 Driver
routes an entire datagram of infermation., The intercluster
response time of Kmap is on the orier of 36 ricroseconds,
while tne FEthernet 1is on the order of milli<econis.
Therefcre, the use of Fthernet 1is approoriat2 wrere
relatively 1loneg messages with not very 1emanding resprnce
timrs are used. The Kmap has 4 relatively low transfer rate
with fast response tines. Additinnally, the cost ot she
“M1Z21¢ and the Driver development, the flexibility, and its
extensibility 1is far superior to the Kmap. The NI3210 s
expected to further increase the speed and efficiency of
intercluster communications,
2. The iSBC 86/12% Single Board Computer

Th iSBC 86/12A board includes a 16-~tit CPY, F4X

(3]

tytes of dynamic RAM, a serial commurications interface,
three 8-%i{t pronerammadle parallel I/0 ports, vwroagramratrle
timers, opriority interrupt control, MULTIRUS interface
control logic, and bns exparsion drivers for interfece with
other MULTIEUS interfare-rompatible expénsion bhoards., Th=
iSRC 8F/12A Prard has an internal bis for all onbhoard memory
ard 1/0 onperatiors and accesses MULTIBUS for all external
memcry and I/0 operations. Therefore¢e, 1ncal ({(onboara)
nperations 10 rot disturb the MULTIEUS interface availatle
for parallel urecessing when several bus masters (e.g., DNME

devices and ntrter SBC’s) are nperatiane concurrently,
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_ The {SBCRE/12A provides a three level hierarchical
: . bus structure. At the first l=avel, the &A-6 pracecccr
l communicates through the or board bus with uvn to 32 ~f w3,
with serfal andi parallel I/0 ports and with tne dual-port
bus. Contrnl and access to local RAM is vrovided by ‘the
second level dual-port bus. The third bus 1level, the
MULTIBUS intertface, oprovides access to the MULTIFI'S. Tre
presently used wiring option prohibits of" brard access  to
local RAM, so that the local RAM 15 protected from exterral
contamination.
3. The 8286 Microprocessor
The 8086 microprocessor, the heart of the single

board computer, performs the system processireg functions arA

generates the address and control signals to access mermory

and I/0 devices.

This high performance , general purpose
microprocessor hase of the iSBC8H/121a contairs ar
Fxecution  Unit (FU) and a Bus Interface Unit (BRIJ). FU

functions are supvorted by irstruction fetches and coperand

£ e e j“

reads ani writes conducted by the RIU. Ihwe BlU can staey
f instructions in an internal PAM to a level of six deeo
; increa<ing FU efficiency and decreasing tus 1ile time, & 1¢-
;' bit arithmetiec/logic unit (ALU) in the EU maintains the (PU
¢

status and <control flags, and manipulates the general

registers and instruction operands. A1l registers and data
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paths in the FU are 15 bits wide for fast 1internal
transfers,

! The 786 has eieht 16 bdit egeneral purpcse
registers. Four ©byte addressable registers, knnwa as the
data registers, car be used without constrairt in mest

' arithmetic ard logic overations. The remainize four are
primarily printer registers, but can be nsed as
accrmnlators., Additionally, the B8BRF has four searert
registers, an instruction poirter repgister and a flar
register with nine st .tvs bits.

The 2386 can addrec<s up to one megahyte of
memory, ‘viewed ' as a group of segments, as defired by thre
application. * seagment is a logical unit of memcry that may
be up to 64K bytes lore. The segment registers yoint to the

| four currently addressable sezments. Programs obtain access
to code and data ir other segments by changine the segment
registers to point to the desired segments.

l It is convenient to think of every memory
location as havine two kinds of addresses, ophysical ani
lopical. # physical address is a 2¢-bit value that uriacuely
1dentifies each byte location in the megabyte sldress space.
Physical addresses range from OH throusgh FFFFFH. Frozrans,
however, deal with logical inste2ail of physical addresses. A
logical address consists of a hase value an1 an offset
value, Whenever the 31J accesses memory - to f2tch an

instructior or to obtain or store a variable = it @gzenerates
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a physical address fronm the 1logical one. This is

acremplished hy shifting the tase value left four bite and
adding the offset., The resultant 2¢ bit value i{s then used
to access memory.

4. Etherret

Fthernet 1is a local area network (LAM) obptimized
for the high=-speed exchange of data Dhetween informatior
processing eouipment within a moderete-sizedl grengraphic
arra, It is the resnult of a collaborative effcrt bty Dizital
Faui pment Corporation, Xernx Corporation, ant intel
Corroration. The Ethernet specification [Ref. 9] vrovides
precise, Adetailed design information for a bas=sband 1local
area network and, for brevity’s sake, only general asve.*s
pertaining to the RTC™ implerentation will be discussed
here.

Ethernet implements the lowest two layers of the 7-
layer O0SI/ISO model [Ref. 11 pp. 46-53]. The Data Lirk
layer defines the format and addressins of packets that are
troadcast over the Kther' , detects transmicsinn errors,
crorntrols access of the network by nodes, and allocates
channel capecity. These functinns are, in faet, 1mplemented
in the NI3010Q Fthernet to MULTIRUS communications controller
board. The functions carried cut by this layer for sendlir,
and recefvirg transmissions are as follows.

a. Data Encapsulation/Decapsulation

Defiring the format of mMessasge packets - ttre
4i fferent fields of irformation within the 1ackets,
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Constructing pacxets from data supplied ¢ty the
ncdes through the hizher layers: disassembling netwark
messages ard supplving data te *the higher layer
protocols of the node.

Addressing - handling cf source and destination
addresses.

Error detection - physicsl channel transmissicn errors.
b. Link Management

Channel allocation — the leneth of time of channel use
is determined by the packet size.

Channel acress - access to the channel is controellel ty
a contention~avoidance—-ani-resolution technigue, called
CSMA/CD, part of which is carried out in each of tae
two layers. The Data Link level responds to the channel
or carrier sensing of the Physical layeser. This means
that the sender defers sending in the case of traffirc,
sends in the absence of traffic, ard backs off and
resends the message a random time interval later in the
case of collisions.

The construction and processing of the packets tiaat
are transmitted on the Ethernet, 1is vpart of the data
encapsulatior function of the Data Link layer. The Ztherret
packet is made up of five fields, as shnwn in Figure 5 (all
bytes are eight pits in lengtr). The smallest total size cf

a packet transmitted over Fthernet is €64 tytes, ani the

maximum <size of a packet is 1,512 bytes (these figures do
not include the eight-byte preamble). Details of the fields
are 1included in [Ref. 9], so the only field discuss=d ir
detail will be the destination address. Knowledge of this
field will simplify the discussion of the pacxet routing

algorithm presented in Chapter 4.
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A  packet can be sent tec one, several, or all noies

simultaneously, thrnugh unigue hroadcastine and adiressire
capabilities. The address of the node {or nodes) that the
packet is intended for 1is placed in this field, which is <ix
bytes in length. A node address can be one of two Lypes:

Physical address — the unioue address of a sinzle node on
ary Ethernet.

Multicast address - a multidestination address of one or

more given nodes on a given KFthernet, of which there are

two kinds:
multicast group address - virtually any »number of node
groups can be assigned a group address s¢ they are all
able to receive the same packet in a sinegle fransmission
by a sending node. This is a key feature iz the packet
routirg algorithm to be discussed in Chapter 4.
broadcast address - a single multicast address by which
a packet can be sent to the set of all nodes on & gziven
Ethernet.

The first bit in the Destination Address field 1is
set to 1indicate a vphysical or multicast address. Tte
remaining 47 bits specify the address itself. If a packet is
to be broadcacst to all nodes, the 47 bits are 211 set to
“1.7 The 47 remairing bits allow for 2 *%* 47 (over 147
trillion) ponssible addresses.

The Physical Layer of Fthernet provides a ten-
million-bit—-per-second channel over a coaxial cable medinm,
It specifies all the essential physical characteristics of

Ethernet, including bit encodine, timing, voltare levels,

and two compatibility interfaces.
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The main functions of this layer are:

Data encoding/decoding:
Generation and removal of €4 preamble bits before each
packxet is transmitted for synchronization aund timinz of
messages.
Bit encoding and decodineg - hetween the bdinary encoled

form of the Data Link level and the phase encoied form
reauired for transmission on the coaxial cable.

Manchester phase encoding is specifiedl for all data
transmitted on the Ethernet at a data transmission rate
of ten million tits per secoad (12 Mbps).

Channel Access

Transmissicr and reception of encoded 1ata.

Carrier sense — monitoring the channel for traffic ani
signaling the Data Link layer if traffic 1s i~tected.

Collision detect - signaliang the Data Iingc layer,
during trarsmission, when a collision is detected.

Two important compatibility interfaces, the
trarscelver cable interface ard the coaxial rable interface,
are also svecified 1in the Physical 1iayer. Detailed
information regarding these 1irterfaces 15 contained in
[Ref. 3].

5. NI3@i¢ Ethernet Communication Controller Znard

In the following discussior of the NIZZ1P "¢
operation, reference to a host’  1is synonymous with a single
board computer in a ciuster which contains the device driver
for the NI3A10 board. Details concerning this driver’s
system role are contained¢ in Chapter 4.

The NI3®#1® ZCCP is a MULTIBUS-compatible compoient
that implements 1layers one and two of the I50,/0S[I 7-layer

model. Althnugh programmable as a pnlled or interrupt-iriven

38




Lk M Seguihds 2boy Jieon et Mene Sha Jass Aie et dhode o Shuds-ShteBnde S ety ShuhSide S0

TMA device, {1t 1is used entirely as an irterrupt-drivern
corponert in this implementation. The NI3A13 serves as a bus
master when controlling the DMA operatiors tetwe:s: the
NI321@ cuffers and the host”s memory, and as a slave to the
commands of the host.

The host controls the NI321@ py writire to onhearid
registers which are MULTIRUS addressable 1/C Lorts.
Depending on the state of execution, the host may direct the
NI3@1¢:

(1) To perform a load commard

(2) In preparation for a DMA operation - load a menmory
address and a byte count, or

{(3) To enable an interrupt register, to inform the host
when a directed operation is complete.

The host programs the NI3#13 by writing a commang
to the command register, whose I1/0 address is curreitly set
at B@H ‘bace register). The command function codes are
contained 1in Table 3-1 of [Pef. 12]. After issuine =«
commani, the host must check for a value in the Command
Status Register, The details of this read operation are
covered in [®ef. 12], but briefly: Any value nther thar zero
nr one in the Command Status Kegister, following execution,
represents a board faitlure. If at any time during MCORTEX
execution a diagnostic appears that inlicates an NI3G1V
board failure, the RTC* system overator can run a diaenostic

prneram that fully exercises the btrard. The c¢onde and

29

L o e e et e e e e " a a . Do




OF¥3

=

NN

Lo

VPM(MAXSCPU * MAXSVPMSSCPU)

RQ2
603
674
6%
647
679
1622
16¢3
1604

1€14

1624
1625
162¢

1627
1€23

1927

n -

TARLE

¥UOOMNEMGIIC

LCCALSCLUSTERSADD®R
EVCSTRL 127)
CVCSNAMY
VALUR
ZEMOTFS$ADDR

THREAD

VPSID
VPSSTAT®
YPLPRICHITY
PVCSAWSVALUF
SPSREG
SS¢EKFS
GLORATSLOCY
NpSPPS
NRSVPS (MAXSCPU)Y

= ¥ ‘g =

F

S

= g d'd

=

M od o X

HDWNSINTSFLAG(MAXSCPU)

FVFNTS
CPUSINIT
SEQURNCERS
SPOSTARTFI10A)
STQSNAME
SRQeVALUR

byte W - wnord

R

= 0w gtd g

X Address of this ¢ astar
Fvent count -abhle
Fe Event count name
@ Event count value
Fw Remote adir »f roemote
cory
e Event count thread
Virtual processor mav
(MAXSCPU = 12,
MAXSVDMSSCPU = 1)
¥ Virtual procescsor 1D
X Virtual processnr state
X Virtual prozessor uri.
X Count awaited
X Stack vointer register
Y Stack segment register
o
7 # of real processors
% # of virtuel praoc=2¢corsa
(nne byte for =ach possitle
CPU, MAXSCPU currently = 19)
X H/W interrupt flags (ore
for each possible CPU,
MAXSCPU currently = 1¢)
1 Number of everts
] Log in CPU nunmter
4] Number of seuuerncers
Seouencer tahle
X Name of sequencer
X Valne c¢f seavuencer
- structure X - not iritialized

- GLCBAL

TYPR/INIT

MEMORY

FEMARFES




LSS s AEhal S e 4 ) LA el gl o v . R SMacon SENECa T VY TR AT ATy TN T ™

rarge  when MCORTEX primitives (access to cormen momery) are
used or data computed by & preducer must be placed 11 shared
merory for consumptior by ancther process withir that
cluster, MOORTEX vperforms 1its functinns ty settins up 4
section ¢f common memory called GLOBAL memory. Tahle 1 srows
how this shared resourre is loeically orzenizedl (Apperndix H
contains the actial memory locations).

fccess to GLOBAL rmemory is resolved thrauen the
comtination of a hardware tus lock (LOCK prefix orecelding a
machine level instruction), ard a software lock
(GLORALSLOC¥) located in GLCEAL memory. MCORTEX praimitives
that access GLCBAL memory set the haraware »us lcck  tarcugh
the PL/M-86 function LOCKSSFT [Ref. 16]. The real processar
pxecintire the kernel, that 1s executing LOCKSSET i
ziven snle access to the MULTIBUS for the duration of a
single instruction. A LOCYX prefix precedirng an XCHG
1nstruction canses a value in a register (contents 77Y) t«
be excraneed with GLORALSLOCY, The prncessar Lthern exarires
the contents of the exchange rezister, If the resister now
cortairs zere, the pronesser is grantei aceess, if unt, the
vrerne]l repo2ats the procedure uptil a zero is obtained  fro-
SLCRALSLOCY ., The XCHG instruction reguires two bus cycles n
cwap 3-*it wvalues, thus without the LOCY prefix 1t i<
poscitle for annther processor t» obtain the bus ‘tretween
ryrles an? gai~ ac~ess to the partially-ugptated GLOEALETLOCH

semaphrre, W#hen relinguishing the snftware l1o24, the k=r-1el

n
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A. DFSIGN ISSUES

1. 2eal-Tire Processing

feal-Time oprocesses are of a tire-cri-ical nature,
and as such are always resident in memory. The time reaguireid
to swap a real-time process out of mermory, to maxe rcom for
another, would <conrnsume the very same resn~urce teirge
allocated - the CPU. The early designers of MCO. TEX
considered this 1issue carefully and the result 15 an
operating system that minimizes context switchirg overheaa.
MCORTEX processes reside permanently in memnary nnce 1541ed)
and only CPU registers, critical to a context switch, arrm
modified. Just as imoortant are issues s1inh de:
(1) allocation of shared resoirces, (2) process intesrity,
3) process synchronization, and \4) iaterpracess
communication.

2. Shared Zesources

Within a cluster (Pigure 3) are three ecritical
shared resources : the NIZ@A19 RCCR (i.e., Wthernet), cormor
memory, and shared memory itself. The hierarchical bus
structure limits the access of eaech real processor to common
memory and shared memory, and the bus arbiter psrants access

in a random manner. Each processor executes processes ir fts

own local REM ard only makes memory accesses outsidie that
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concerring the multi-user CP/M-96 system RICS is

in [Ref.

1%] ard will not be reiterated nere.
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Access to all dAata areas resultine from a single
link, 1is referenced to a common data segnent, Jtack
pointers are referenced to the stack segment register, and
free space pointers to the extra segment register.
Additionally, some PL/I-86 runtime routines assume the
contents ‘of all three segment registers (DS, SS, FES) are
identical.

The MCORTEX CARFATFS¢PROC parameters 1incliugce the
absol-ite location of process start, stack, arnd data. Fer
this reason it 1is advantageous to locate processes
absolutely when linking. LINKR&6 provides suvech an option
[Ref. 13 : p. 7.6], however, the ABR3QOLUTE optior is
anovlicable to the entire CMD file created and cannot he nsed
to distribute the fille non-contiguously in merory.

Rowe [Ref. 6] experienced some difficulty nusinae
LINKS86 as described 1in [Ref. 13]. His observation was
entirely correct, but it was easily correected by gonerating
a rew CP/M-86 operating system nusineg Versior 1.1 CCP and
BICS (integrated with a modified BIOS). Version 1.7
contained an errnr that cansed the 128  byte h=ader,
preceding €~D files, to be parsed ircorrectly at file load
time. Details concerning this header are econtained in
[(Ref. 14]. The BIOS was modified due toc the removal of the
bubble memory board from the multi-user CP/M-86 system. This
process of gpererating a new CP/M-86 operating system is
described in adeguate detail in [Ref. 147. The details
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£E0000

£5300

E7FFF

04390

08200
08700

0C800
OFFFF

COMMON MEMORY

CP/M MULTI-
USER AREA

MCORTEX GLOBAIL

DATA

LOCAL RAM
CP/M-86 05
USER AREA
LOADER
MCORTEX
| xORE.OPS___|
00786
SHARED MEMORY
10000 reTeTeTeETETET €€
rRIrR[rRIR|R|R] R|R
Loo7s teinlelelelelele.
TRANSMIT DATA BLOCK
10666 —- - ~—
RECEIVE DATA BLOCK
10C8 [ 7"/~~~

USER SHARED DATA

ERB - Ethernet Request Block

ERP - Ethernet Request Packet
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reaquired, memory reserved for CP/M-86 may hold nuser
t : processes,
Descriptions of processes in memory are provided to

MCORTEX through the CREAT®SPROC oprimitive. This MCOKTEX

function gives the process a unioue identificatior number,

priority, stack (SS and SP registers), nrext execution

e

iV i i 2l LA A
ST . .
P R N . B

address (CS ard IP registers), data segment LS reegister;,

and extra seement (ES register). MCORTEY eszablishes tte

! ,.
[ 2
i
.

A At

process initial context using this infoarmation tn create a

[b virtual processor, which is a software abstraction of a redql ;
ri processor. The virtuai processor exists as a ccmbination ¢f l
data, both in GLOFAL memory, and in each process stack. when 1
executing, the virtual processnar becomes identical with the
real processor state. Reliraquishing the CPU forces the ’
virtual processcor status intc GLOBAL memory and the process
stack into local memory.

As descrided by Howe [Ref. 6 : p. 28], spectal

PRSP

effort has been made to accommodate oroc2ssac created under
PL/1-86 and linked using LINKS8E. LINK8E cencatenates all
PL/1-8Ff code segments into one seement and data segznents
into one segment. Thus, PL/I-R6 porncesses coHnsist of a
series of contiguous code segments followsd by a series of ]
contiguous data segments. Additionally, at run time PL/I-3€

routines rreate a stack following the data area. and a free

Ad & A S 8 & A

space following the stack. The resulting configuration s

shown in Fieure 3 of [Fef. €].

s
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PHYSICAL /MULTICAST BIT

F f— 1 py1e —
L - :
; . 8 BYTES PREAMBLE

6 BYTES | DESTINATION
i-, 6 BYTES |- SOURCE
..
¢ 2 BYTES TYPE
g

46-1500 BYTES DATA
4 BYTES | FRAME CHECK SEQUENCE

FIGURE § Ethernet Packet Format
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process 1s completed, the state of the system is rot

A

disturbed.

A

v

Access to MCORTEX is through the supervisar at the

el

outermost layer of the MCORTEX four level structure

discussed ty Klinefelter [Ref. 5 : pp. 44-46].

Also resident in each local memnory, if reavired, is
the C?/M-86 nperating system,. Ir this ¢confiecuration the
full range of CP/M-86 utilities, [Fef. 131 and [Fef. 14], is

available to the user. Additionally, development ot user

processes can make use of any of the ©broad scope of
commercially available products compatidle with CP/M-GE.
Figure 5 gives a representation of the locaticons of the
system code. The diagram includes the lscation of DDT-8€ as
required for a debugging session. A developer cof user
processes shonld anticivate needineg this powerful dehuggire
tooly the space should remain reserved. 2lso depicted are
the 1locations onf the MCCRTEX/MXTRACT loaders. During
load, loader memory is not reserved, and care must te taken
to ersure that a CMD moiule’s code or data secticn ioes a6t
overwrite {1+, It is permissible, however, to include this
memory as part of a4 module stack or free spare, since these
structures are developed at module runtime when 1loader
functions have been completed.
2. User Processes
User processes may be located in areas indicated in

Fignre 6. Additionally, if CP/M-86 wutilities are not
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a call was made to the MCOKTEX scheduler ard the bhigresct

M AP M AP
D
v

priori*ty ready pracess was given cnatrol of the CPU. Far

ag

:‘1 communicatior betweer processes in  local memory, no
interrupt was issued, a call to the scheduler was made

directly.

The use of the interrupt was inconsistent with th2

philcsophy of switching processes only at safe’ points in

their execution. These 'safe” points were required tecause
of non-reentrant PL/I-8A user process code. An interrupt
must not occur during a call to a PL/I procedure that 1is
shared among multiplexed processes. Therefore, the originel
desiegn had a desien erfor which needed correction.

Also, the use of a preemptive interrupt to si;nal
a possible charge to all real processors in a cluster was
somewhat counterproductive. To cause all real processors to
be 1isrupted in their execuntion, Jjust because as few as on«
virtual processor was made ready, i< nnjustifiable. Eowever,
this preemptive interrupt structure has been mairtaired in
MCORTEX 1n the event a high priority process 1must he
scheduled. A primitive %nown 3¢ PHEEMPT, provides this
capatility. The PIEEMPT primitive 1s the mechanism 1to
schedule time urzent processirg whieh is vital in real=-time
systems. PREEMPT, however, must bte used <carefully ard
sparingly. Processes that are time critizal must only use

reenptrant code, so that when a return from the time critical
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eventcount or calls the await primitive "risks surrendering
the CPU to a higher priority ready to run process. A call to
»‘: the advarce primitive always results in a call to tae

" schedvler. If the callire oprocess is still the thialest

priority “ready to run” process, it will continue in its

execution, otherwise another wvirtual oprocesscr will Dhe
scheduled tn run and the original process will be hlocxed
“"ready  if an advance oreration, ‘'waiting ' if ar await
operation).

Ir the event there are no user pracesses in the
realy state, the kernel’s idle process will run. This
orocess blocks itself every 4 milliseconds and ~calls the
kernel sr~heduler. 1If ary offboard operatior caused ar
nntoari process to te readied, as the only proacess “ready to
run , 1t will be schednled. The idle process is always
“"ready to run’, of course, but it has the lowest poscible
priority.

This implementation of "CORTEX is a major chrane2 in
the philosophy of previous versicns, whereby a systen
irterrupt under MCORTEX <control, in conjurctior with
interrupt flags maintained in GLCBAL memory, provided
communication initiation ‘tetween real oprocessors. Jpor
rec=iving an interrupt, each processor checxed 1ts flag 1in
LOPAL memory to determine if the interrupt wss intsrded for
a process in 1its 1local memory. If not, the vprocess

oxecuting at the time of the interrupt continueid. Otherwise
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{?7) The MNI321¢ moves the received frame from its receive
g oneue to host memory. The NI3Z17 preceeds the pacxet
|- with a frame status byte, a null bty*te, ard two bytes
»‘ﬁ containineg the frame’s byte length. Lfter transferring
each Adata byte, the DMA controller 1increments the
address ir the bhus address registers danc decrements
the byte cnunt 1n the byte count registers. The VI3217
generates a receive-DMA-done interrupt when it
finishes transferring the frame or when the pbyte count

reaches zero.

1HE

(8) The host respords to the RDD interrupt by issvwing at
interruot code of zero, disabling the interrupt frem
the NI321¢ bdoard.

The determination of the order ir which rcommancs

LI viun  GI0 G i b ge o

are given is entirely dependent or the aprlicatiorn. The 1€¥
tyte receive buffer allows the host to read this buffer (via
o RDI interrupt operation) at its own convenience. This

buffers the MULTIBUS from the unpredictable arrival times of
Lft intercinser traffic, conseaquently reducing the time-critical
‘ service reouvirements on the receiving cluster. In contrast
is the 2K byte, single packet, transmit buffer. The hecst

system should strive to favor outtound packets to reduce the

processing delay by any processors i71 the rcluster.

B. SOFTWARE SFFVICES
1.  QCperatirg Systems
A copy of a kernel nf MCORTEX resides 1n each
processor’s local memory and is a part of the address sgac=
of each local process. Adlditionallv, GLOBAL memory 15
accessible to MCOATEX to facilitate interprocoss
synchronization. Processes are scheduled for execution by a

kernel of MCORTEY on each SBC. Ary rrocess that advances ar

42

S ]
L o e

I




— e a ey et e - Bt B 2aet Setet dante Sk il gt Mhdt ok Aad At e B St Jh Al MR 4 Y AT Al ael AL G oo A A b §

K
.

-
-
-

{(5) The NI301Z moves the trarsmit packet from host remory

b to its trarsmit buffer fonly one packet at a time may

be resident in this buffer). &fter acceptira 2ach data
B ) byte, the DMA controller increments the address in thre
i bus address registers and decrements the byte count inr
» the byte count reeisters. When the byte couut reaches
1 zero and its transmit register is empty, the NI3M1g
: interrurts the host processor. This is a transmit-2MA-

done (TDD) interruvt, The transmit data is now stored
l in the transmit buffer.

() To transmit this lata or the Ethernet, the host issues
a Load transmit Tata and Send command (29H). The

a NI3@1¢ carries out the command, reflectinaz its statuas
L in the register. The host must read the status
” register.,

) The following desrribes what happens wher a receive
; packet goes from the NI3@1#°s receive oqueune (16K thyte
[ capacity) to MULTIBUS ﬁemory:

(1) The host issues an interrupt code of 4. This enables
a receive~-block-available (RRA) interrupt frem the

NI3@1@.
ﬂ (2) The host gets a receive-block-available interrupt. "he
! host now knows that the NI3012°s receive queu> zas a
L frame awaiting transfer to MULTIRUS memory.
4 (3) The host writes an interrupt code of zero to tae
1 NI3?12“s 1interrupt enable register. Writine this
? register clears the NI3@19° s interrupt line.

Note: Just as in the transmit process, tais step
ensures that the DMA controller does not start e -
DMA  transfer as soor as the byte «ocouant register b
contains a non-zero value. -

{4) The host writes the 24-bit MULTIBUS memory a&ddaress
into the NI321¢”s bus addresc registers.

LAAEAS S e SR S

(5) The host writes the bdyte count of its MULTIBUS buffer
into the NI3@1¢“s byte count registers.

vy

o))

The host initiates a DMA transfer. It does this ¢ty
issuing ar interrupt code of 7. This also enadles a
receive-DMA-done interrupt (RDD) from the NI3Q17.
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invocation procedures for this diagnostic routine is
contaired ir Appendix L.

Cf particular impertarce is the reguirement to read
the Command Status Register at the beginning of any coie
that controls the NI3@14. This is neccessary because of the
power-up diiagnostic that runs at system start-up or due to a
MULTIRUS reset. This automatic testing feature places a
value in the Status Register that must bte read tn clear the
register before any commanpds can te lssued tce the NIZELE.

The NI3Z1% tranemit process coasists of obtaininsz
data packets from shared data memory, via a DMA operation,
formine them 1into Ethernet frames, and successfully
delivering them to the irtercluster bus (the "Fther').

The following describes what hapoens when a
transmit packet goes from MULTIBUS mamory to the NI3Z1¢:

(1) The host writes an interrupt code of zern to the
interupt enable register on the NI3@19. Writireg this
register clears the NI3D10 s interrupt line
‘currently set for interrupt 5).

Note: This step ensures that the DMA c¢ontroller
does not start a DMA transfer as soon as tne tyte

count registers contair a non—-zero value.

(2) The hnst writes a 24-bhit MULTIBUS memory address intc
the NI331¢°s btns address registers.

(3) The host writes the packet’s byte count into the
NIZ?17”°s byte ccint registers.

(4) The host inittiates a DMA transfer by writing to the
interrupt enable register an interrupt code of €.
The NI3A12 will now interrupt the host processor whran
it completes the DMA trensfer.

. - . A - L . SRR R . " C e - R . . *
COMIIE DU SO W S P SIS Wi ST T U B W O . . AL . DL A R A . TPV T T P o

2 W T T W T W VW I W T TV

o T



v v Y
@

LG Stuell 20 A AND aae b n 0
'\v. ' ot

a4 vr'trvrv

MEARSAS SIS e R RS fhaace
e e ' o '

Ol AL B g

merely sets GLOBALSLOCY ta zero. The “grarularity of
lockine ~ bty the kernels, 1is all of GIOPAL memory, 1i.2., no
two kernels have access to GLCEAL pemcory simultanecusly.
Users have no access to GLCRAL memary, how=2ver
MCOETEX provides for user control of shared resouarces
through data held in FLOBAL memory. Seaquencers, lcecated 1in
the sequencer table section of GLOBAL remory, are used te
prnvide a turn taking mechanism. Fach shared resnurce is
assigned a corresponding seaquerncer. When processes reqalre
a resource, they recuest a turn through the supervic<ory
furction ecall TICKET, specifying the applicatle seauencer,
TICKFT returns a number indicatine the callers turn at the
required resource, TICKET advances the sequencer value in
GLOBAL memory So that succeedinrg reauests receive bhieper
numbers. Given the c<.cuatinn where a “busy wait’ is not tn
be employed, @& process requesting the resource then makes
another supervisory call, this *ime on AWAIT, providine toth
an identification of the resource and the process turr
number, If the resource is not busy, the prazess will

receive immedliate access, otherwise the process gives uyp the

CPU.
3.  Process Integrity
The Adesign of MCORTEX relies heavily on user
cooperation for process integrity. The supervisor conrtrols

access to the MCORTEX functions, but even this 1s a software

control and a process that irtentionally or inadvertently
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destroys GLOBAL data would be disastrous. #lthouch local AN
of a brocessor is inaccessible from MULIIBUS, thus protected
from a 'ruraway process, commor memory and saarcd menmcry
are not. Protection from this type of failure requires
hardware protection not presently in the system, The 1low
cost of microcompnters however, allows for redundart Ttcack
tp systems which can 1limit the effects of such fajl.ure due
to a processor hardware fault.
4. Process Synchrenization

Process synchronization 1is accomplishe?d urder
MCCRTEX throueh the functions ADVENCE, AWAIT, and PPEEMPT.
These synchronizing primitives are supnorted with <he

functions CFFATESRVC, CFEATFS$SFO, READ, DFEFINES

(@]

LiUsTE:,
DISTRIPUTIONSMAP, and TICKET. Consumer processes 1use fwalT
to ensure that data they require 1is ready. FProdarer
processes use ADVANCE to inform consumers that a 11ow
iteration of data has been computed. PREEMPT is used hy c¢re
process to directly ready another oarocess, This primitive
is for activation of high priority system processes of a
hiehly time c¢ritical nature. A call on a <ynchronizine
privitive may, or may not result in relinguishing tre CPU.
The CPU 1s always assigned tc the highe<t priarity ready
virtual processor on fach Dboard regardless of which
synchrnnization function envoked the scheduler (exaept for

PREEYPT, of course).
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Refore using ADVANCE cr AWAIT, an eventcount rust

be created using CRFATESEVC,. Consumers and producers tkern

comminicate nsing the arreed upon eventcount. Thz currtent
value of an evertcount can be determinred throuzbh a call on
READ. The functions of CHEATF$SEC and TICKET are as
discussed earlier, bdut with broader applications.

The only entity presently distriouted bty MCO<TEX
over FEthernet is eventcounts., However, this feature alone
allows distributed processes to synchronize, he manner iu
which processes synchronize {is no different thar thet
already discussed. The fundamental issue then hecomes the
means by which an e?ontcount of interest can ©be made
available to a producing or consuming process.

Eventcounts nay be mnsed in any number of
combinations. Producineg and consuming oprocesses may bte
resident in the same cluster, different clusters, c¢r mixed
{.e., a proiucer and one consumer in the same rluster, with
another consumer of the same data type in another cluster).
Processes are not aware, however, as to their nwn
distribtution - they continue tn advarre eventeouunts and
await valves just as they always did. This transparency is
provided through the primitives DEFINESCLUSTER and
DISTRIPUTIONSMAP,

DEFINESCLUSTER is a vorocedure that assigns a 16-bit
address (the last two hytes of the destinatior field of an

“thernet packet) to a cluster, and DISTRIBUTIONSMAP causes




e

it

the "remote$addr’ field of an eventcount name (see Table 1)
to be assigned @ value. It is necessary to statically manage
the distrihution of eventcounts, just as it is recessary %o
statically manage blocks of shared memory for nser
processes, It is a decision that must be made by persornel
responsible for the development of AEGIS software that will
run on FTC* urder MCOPTEX.

A user process does not need to know the address of
the cluster in which it resides, nor is it reaguirei to know
the <clnster addresses of processes that it syrchroniz:zes
with. Therefore, DEFINESCLUSTER and DISTRIFUTIONSMAP are not
primitives called by a uvser process, dut by a systen
process that calls these primitives in its 1initializaticn
module., As mentioned before, eventcounts must be created
priocr to their use. The convention of MCORTEX is thet user
processes do not create or defire them {as a constant) ir
any way. The same system process that calls DEFIN®SCLUSTTE
and TISTRIBUTICONSMAP, also creates all user and system
eventcounts ard seauencers. Thus, symtolir names nnly are
used by user processes at rur—-time 4and the system
initialization module at creation time, providire a level of
security. It will be seer later how this security is ever
furtrer enhanced. The manner in which user an1 system
processes are created 1is covered in complete detail 1ir

Chapter V.
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5. Interprocess Communication
MCO*TFX, at this stage of developmert, does nont
provide any means by which data (oroduced) can he

transmitted Dbetween clusters. Withir the <came cluster,
however, shared data is stored for consumptior in the 64K
byte TAM shared memory board. Any buffering of data by rcer
processes must be done explicitly. There is no 4dynamic

allocation of this resource.

With Fthernet serving as the intercluster hus, with
eventual data transfer planred, due ccnsideration must te
egiven to the distribu}ion of vser prccesses within RTC®,
Processes with a high interprocess communication rate sheuld
be located as close together as possible. Whren this is not
feasible, a fairly high efficiency peralty will heve to
be paid. The ¥thernet is clearly the highest level hus in
RTC* and memory located at a remote cluster must be viewed
as the highest level memory ir the memory hierarchy of RTCX.
As such, a nonlocal memory access should be avelded as much
as possible, but it will rever ©be entirely avoidable.
Clearly average memory access times will drep as the rate of
loral memory references increase. In a distrihuted system
such as RTC*, the norlocal "hits” on memory should be kept
to a minumumr. To reiterate, 1if high volume communicating

processes can pnossibly reside in the same cluster, then they

shonld be so located.
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r Input/Output

MCO"TEX must provide a means to transmit cories of
values of eventcounts tn a remote cluster, This operation
must be entirely transparent to vser processes, since trey

have no knowledge of their distritutivity.

Wl o

Figure 7 illustrates an abstraction of the flow of

data and econtrol signals necessary to achieve @ transmission

ki

over Fthernet. It embhodies the principles of a flow chnart,

as well as ar abhstraction of processineg modules and contrcl

b,

signals. Refer to Figure 7 for the following discussion, -
The wuser processes residest in either SBC 1 or 2 advance an
eventcount through the ADVANCE oprimitive operaticn. The
ADVANCE primitive makes a determination as to the 1locality i
cf the eventcount and ralls the internal routine SYSTEMSIO
only if the eventcount is distrituted, 1i.e., a remote copy

is reeded at arother cluster. The SYSTFM$IO routine makas 4q

" determination as to the eventcount communicatinn gAath ’
' {currently the only optior is Bthernet). Since the Jdath is X
! T"thernet, the SYSTEMSIC reoutine writes an Ethernet Feco =<t
‘ Packet {(F&P) to a circular duffer in shared memory, known
; as the Ftherret Rearest Flock 'FRP).
: As a shared resource among MCCATEX kernels, apr EZP
¢ slot in the 7FR must be arhitrated for. The TICKET mechanisr
is emplovyed {in SYSTEM¢IC, and the circular %huffer (FiLE)
contains ¥RP“s that must be processed. The SYSTEMSIZ routine
e

59




.!"v*( W e,

L% anate S A o
Y N .

- AR ames ie
R R R T R T T TN ey

- ana peg Sk avah g i g-ueitie a2 i Ak e

i S S i S N Y

s

CLUSTER 2

60

PR W WP P . &

Ethernet CLUSTER |
]
R I R et R R R R K e St Bt d ol s Suintiuiin hnthedetiinr oottt :
: Packet out Packet out :
]
| SHARED ,FHIT BLOCK l i
MEMORY
| ME RCY BLOCK 13010 !
{ ECCB |
: DMA :
' ]
" J NI3010 \
: ERP ERP Oriver :
t
' |
! SYSTEM$ IO SYSTEM$ IO :
‘ “ |
) .
]
] 1. |
[}
! [E@:ﬁl lmylgufa :
' \
' ]
' "
H user user '
] process process :
i :
' [}
' ]
H 1
| e .
i !
' I
: ]
' ]
' ]
' ]
]
v O O O !
\ |
' ]
\ .
b sBC 1 SBC 2 SBC 3 SBC 4 i
' ____________________________________________________
FIGURE 7 Intercluster Iﬂput/Outp-th;rocessing

T Y RN LY b e X NS L




Ty eeTwey y“*r';v‘i'vxv T

reserved eventeount {(ETRESWRITR®) to

system

increments d

rotify the NI3¢1¢ Device Driver and Packet Processor that an
ERP has been written. This advancing” of EaB$¥: ITE also

allows any other kernel executing the SYSTEMSIO ro:tine to

continue if it was attempting & simultaneowns write to the

¥RR, The NI3P212 Tevice Driver ani1 Packet Processer

{hereafter referred to as the Driver) is a consutmer o0f E3P’s

and also precesses Etherret packets received from cther

clusters. As a consumer of FRP’s it is a system vrocess o

a cyclic nature that is scheduled in the same marrer as user

processes. However, this routine 1is dedicated to tieh

density I1/0 operations, and as such is never blocked. Tn the

highly unlikely situatiocr where there are 10 ERP’s to

consume or packets to receive and proress, the Driver idlrs

in a 'busy wait.'
Currently the only type ¢of EdP to be processed is
ar 'eventcount type , whose format is showr in Figure &. Tre

{13?#1¢ Driver decodes the FRP and based on the infarmation

€1

Byte 1 Byte 2 Byte 3 Byte 4
e e e e e —e e +
: : | :
! Pvertcount ! Fventcount | Value '
' Ty pe ' Name ' |
: | | |
e e e e e o 8 e e e e e e o e e e e o +
Figure 8 Ethernet lequest Pacxket Format
it sets uop a transmit-data-block in shared memory. In fart,
this tlock is the Ethernet packet, 1less the 64 blt prearblr
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and 4-bdyte Frame Check Sequence (FCS). The Driver ther
initiates a Transmit-DMA-Done TDD) operation to transfer the
block to the trarsmit oqueve of the NI331?#. Tre Driver
follows up the TDD interrupt with a Load and Send commarn
(29H) to the NI3?1? directire it to transmit the packet over
Ethernet,

Inbourd vackets are vprocessed by the Driver
through the <“eceive-Block-Available (RBA) and heceive-TMA-
Done (KDD) ovpe-ation seauence desribed in Chavter 3. Tte
Driver favors outbound packets, to avold the pessibility of
a bottleneck due to a clogeging up of the ERP.  When it
does set up for an REA interrupt, it will cortinue to the
conclusion of processing the vacket received. Following tre
DMa  of the packet to the receive—-data-bliock aresd in shar=3d
memory, the Driver decodes the data fields of the vacket
(Figure 9) ard calls the appropriate MCCRTEX synchronizaticn
primitives. The Driver continues to operate in this marrer,
jeterminirg via ar eventcount value (increrertei by
SYSTFM$IQ) whether or not an FRP exists in the FRE that
reeds to be prnressed and in the a%sence of one receives or
inbound packet for processine.

The truly asynchronous nature of the FEtherzet
service should be apparent. Once SYSTEMSIO deposits an ¥FiP,
it returns immediately to the user process. The user process

is not held up in its executior due to a transparenrt reauest

for system input/output. The Fthernet Request Packet is tne
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embodiment of the reauecst, and in different forvs 1s vassed
betweer various clusters of RTC*. It contairs all the
information needed to perform the operation independently ¢f

the reguestine process.

€. PACKET ROUTING ALGORITEM

Thus far, all 1illustrations and discussiors of !TC¥
pertained to only two clusters, but this shouli1 not te
construel as a limitation. Given that more than two
clusters can exist in RTC*, some methodclngy must exist ¢
route packets to as few as ore and to as many as neaded {(up
to the maximum clusters that exist).

The established convention is that no cluster will seri
a vpacket to itself. If an eventcount is aivanecel that
reaquires a local update and one remnte update (to one
cluster) then only the local copy will be urpdated ard enly
the cluster that is to receive the eventcount value will
receive a vpacket. This rlearly reduces needlecs rar«et
orncessinzg at a4 cluster that has 16 interest 1n  that
eventcourt, i.e., there are no producers or ropsuTers
interested in its valne, Threrefcre 4an algorithm had Lo ©e
dAerveloped that selectively eliminated packets from Dbeinsg
tran<mitted to an inappropriate cluster.

The NIZ?1# has an packet addressine mode knewn as G-0UP
addressing, wherebyv multicast addresses can be loaded into a

muylticast atdress table onboari the NIZ(16, Provid~1 tris
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table is loaded orinr to MIOAL™ use, any »packet receijved
that has bit 1 nf the destinatinn address fielil set %c 1ne
{i.e., the first byte i1s 0dd) is interpreted as a milti~act
packet anl a lookup is done in the table. 1If a match of the
destination address is found in the table, the packet i«
loaded in the NI3214°s receive auene. If the Driver (Figure
7} enabled an RBA interrupt, the NI3?10 will issae ar
interrupt sizgnifying that a packet has been 1eceived for
this cluster. The Driver will then pracess the pacxet
accordingly (format shown in Figure 93).

The Driver programs the NI3@1¢ to accept GRCOUP addresses

in its multica<t table, 4depending on the distribtuti~n of

epventcoints in RTC*, The Driver (#fppendix ¥) has a medale

DATA FIELD

Ryte 1 Byte 2 Ryte 3 3yte 4
pmmr e s e —— e —————— +
i i i !
! Packet ! Type : Value !
! Tvpe | Name l ;
i (EVC) | (EVC ID) | i
o e —— e e - —— 4

* — Parket is decnded based on
byte 1.

Figure 9 Eventcount Type Fthernet Packet

that reais the lncal clnuster address and egroupn addresses

from a file called “adiress.dat’ . The local cluster address

is wused *o set up the physical address of the NI3J1@ see

64




[Ref. 12] fer details). Any packets on Ethernet that has
nore 0of the proup adiresses or the physical aadress in  the
destinatior field is received and processed.

Por pacxets to be transmitted over E®thernet, only the
last two bytes of the destiratisn field 1is proerammatie.
This mirnimizes the amount of data that muast be raintained
ard marigpulated for packet addressinz. The 'remoteiaddr’
field in the FVENTCOUNT TARLE in GLCBAL memcry conté&ins the
two bytes.

Figure 1@ contains an exarmdle of a logical cena2ction nf
clunsters (they are all physically conrected by Z*hernet)
dependent on the AdAistributivity of the eventcnunts. The
lines, with numbers ad jacent tc them, represent 4
connectivity relationship of classec of data whose proiucers
and corsumers synchronize on certain eventcount values. The
vertical dotted 1lines represent a partinning of ©orncess
types ard greup addresses, shown belew the clusters. The
numbter in the cluster block is the physical adireses of earn
cluster. Tt can he seen that & producer of Typs 1 data, A
consumer Af Type 2 data, and a coasumer of Type & Fate arw
all presert 1in cluster 8. £ loegical connectivity existe
hetween all clusters as a result nf the Type 1 iasa Tyope 1
consumers exist at clwsters 1,2, anrd 4). ¢&tn 3dvance 1y
producer Pl must canse a onacket to be sent to clusteors 1,7,

and 4.
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Flgure 10 Ethernet Packet Routing
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Consider the lozical cnnnectivity o9 a cortain
eyentaegnt 1o be represerted by & tirary cre a3t cach
clnster it corrects. Therefore, for tae Type 1 eventzcount
the 4 cluster correctivity would result in 1111 tase-2 or 7F
base—-1f. PRy performing an exclusive-or overation on FFH
with the producer’s own physical adidress (%2 ‘thase-15, in
this case) a resnlt of 8777 would *e formed., Since
consutmers at clnsters 1,2, and 4 are interested in Type 1
1ata, tre NI3Y1?® Driver rmust program  Ad¢7H jrto tnae
mnlticast tadie. In reality the address <A3-GA-Ad-A2-4R-17]
‘6 bytes in length, first byte beinz odd) would appear as eén
entry in the table.

Continuing with this example, <coasider the Type 4
connectivity. The ©btirary correctivity 1is 111 ana ty
verforming an exclusive-or with the value ¢V¢1H (aidress »f
cluster 1, where tre producer is presert) results in 2¢+6l.
The NT3012 at clusters 2 ana 4 must have <A3-00-UA-gA-30-2¢>
in the multircast table. Pll other val:es shown in Fieupre 17
are derived 1in an analaegsnus manner,

The ‘rrmeatedadder field of an aventceount cortaine ths

.

binary connectivity discussed atnve, ihe ADVANCYH oracedunre
of MCOUTFY ~akes a test to see if the remotesaddr field 1is
eonivalent tn the "local$clustersaddr” ‘as tefined by the
DFFINFSCLUSTER oprimitive). If trey are the same tneg

SYSTEMSID is not called and 1irtracluster processing

cortinues, If tney are not eouivalen:, then an exclusive-or
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The principal gnals of this thesis were achieved. The
modi*firations to the previous version of MCOkKTEX, to allow
the dAistributisn of processes over a high speed intercluster
pus, were developed ard appropriately tested. Eventccun
values are cuarrently the only entities that are transferred
in packet form over Rthernet. However, the framework to
pasily exterd the distributivity of other entities is
established.,

From the viewpoint of user processes, access to
“thernet 1{<¢ esaired in ar entirely transparent mnanner. This
acress 1s trnly asynchrounous in the sense that a return 1o
the reguestinrg nprocess occurs when an ZIthernet Henuest
Packet is written to shared memory, not when actual output
nf the information occurs. Provided the nNIZ@12 Driver and
Packet Processcr keeps up with the I/0 rate, a tottlemeck
will nnt result. The dedication of the Driver to 1ts 2wn
real processor assuares this.

The Driver software needed to distrivtute ¥COLTFX cver
Fthernet is device-dependient, however MCORTEX o1ly
interfaces with this routine tnrough the corvenient
atstrartion of an Fthernet Reaquest Packet. Any changes 1n

the Driver will not cause an undesirable ripple effect of
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creation of tre INL® ard INIT proeesses ‘also MUNITO:  with

Y¥TRACFY, and the user initialization process 1s  th

2
eptared, QCpe-atisr after tris peoint is deter~ined ny thre
User proacesses,

v e Sad senn stam. e ) .
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XKCru,TFC and MCOPTEX or MXTRACF respectively. When this
zeneralization does net hnld, the differences will be noted,
2. Operation of the VCOETEX L
MCOYTFX.CMD i1s an executadble file under the (P/M~&f
operating system, Invoking MOORTEX without XORE.OPS on the
iefault drive results ir an error message ardi an abrupt
return to CP/M-8€. MYXT2ACE requires KO?F.T3C. Ine loader
annources that it is orn line, and provides a prompt to aquery
the inateractive user whether or not GLCRAL memory saocula te
loadend. Only the first processor activatedi should 1load
GLOBAL memory. Subsequent loads of GLOBAL memnary will
destroy data needed by executine processors. If no initial
loed of GLOBAL memory is made the recsults are undetined,
LORF 1s immediately loaded with or without GLOUBAL
memory as directed. The load is accomplishedi usinz CP/M~%<E
furctions, but does not use tre CMD load utility. Instean,
KCIT is read ir and positioned blork at a time as recuired.
KOPE 1nad i< fcllowed by a request for a process file nare,
The loader exyects one file name to be enteredi, and results
are unpredirtatie i a "filename.filetype’ does nnt precede
a *eyboard <PETURNS., User tproacesses are loaded usinz <tre
CP/*-26  “MD load utility, ani ueer processes must pe (CMD
“iles, The erntire file name must Je entered including the
three letter extension nr filetvve (.CMD),. After 1lnadine
the user file, the 1loader npasses cantrol to MCOLTEY,.

MCORTEX iritializatiors are perfermed within K6 '3, irecluaing
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1. The Load

o

r

Pricr to 3cwe’s [?ef. 6] work the MCORTFX evecutive
was assiesnel to the file KORE and was accessible only
throuer utilities in the INTELL®¥C MDS system, This file
contained all the multiprocesser operating system funections,
the initial GLORAL memory, the supervisor, the 1interrunt
rector, and various low level functiors not accessibtle to
the user. To execute MCORTEY it was necessdary to 1ownload
FCtE and user processes to the target system, disconnect the
transter cable, connect the target system terminals, and
Pass contrel to KORE on each processor. See
f[Ret. 5: ipuendix A, B] for a complete description of the
precess.

The KOFE.OPS andi KORF.TPC files, ncw loadable upier
CP/M-86 through the MCORTEX and MXTRACE loaders, are derived
from ¥O14E. KOKF.OPS rrovides no system diagnostics, whereas
KOR®.TRC vprovides CRT output tn indicate the entry intn
MCORTEY primitives. It is expected that during the software
development ovhases, KOHE.ThT will be used tn tacilitate
debugegira. In  some circumstances this may not be feasible
due to the reduced speed of execution as a result of the [/C
overheati.

Appeniix A details the procedure used to produce
YO«E.OPS and ¥YOFE.TRC from KORE. Further discnussion will

use the terms KORW® and MCORTEX to mean either XO&YE.CPS oar
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GATFMOD and GATFTRC both act as translators of user
calls 1into formats reauired by the MCOITEX ant MXT-ACF
supervisors respectively. The only difference in sthe two
zate modules 1is the address of GATESKEEPSR 1n their
associated KOWFs. As assembly larguaee routires called ty
PL/1-86 MCCRTEX processes, GATEMOD or GATETAC use he
established parameter passirg conventions (PL/I-H€ to ASVEE)
to build the stack struacture expected by the supervisor
mpdule {(PL/M-R6 format), supplyineg function ~codes ard
paddirez when recuired. A call is then made to GATKESKEEPZS,
If the call is to EEAED or TICKET, space is reserved on the
stack for the returned value. This value is popped into the
EX resister (PL/I-86 ccnvention) hefore exitire to thre
calling process.

KOPFE functions do nont guarantee the integrity of
the ES register. PL/I-26 in COPTIONS (MAIN) initializatione,
however, e<tablishes the FS, SS, and DS registers to be rf
equal value, and <nme runtime routines exnect this
relationship tc bve maintained. The gate mcdules pish the FS
r2gister ~ato the stack on entry, ani pop it before return
to the callires routire, thus preserving its precall value.
“ntirely transparent ton user processes, the FS5 register

7alu= is nreserved throuehout MCOKTEX calls.
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nbtainedi by adding its size tn the SP of the previcus
orncess. The system stack can te divided as necessary ¢ty
continuine in this manner. The total number of bytes
rccapied by MCORTEX nrocess stacks should net exceel the
number of bytes provided by PL/I-86 for the system stack,

The MAP file also contains maps of the indiviAdual
modules linked into the CMD file. These maps provide datg
atout locatinas of code and data segiments witiain the larger
codie and data sesments summarized in the segments secticrn.
The beginning adiress of each moduvle is given, This nftset
represents the IP value for that particular module.

With all parameter values determined, the
initialization process must be recompiled, and all prncecses
relinked. The resulting €MD file can be executed in the
MCORTEY environment.

2. Gate Mrdule

GATEMOD.0BJ (or GATETRC.CBJ) must be 1linked with
all user processes. It provides tre object code necessary
to convert wuser calls to the format expected ty the
suvervisor, includine addition of furction codes, and
paddirg of calls with extraneocus parameters. GATEMOD uses
no variable 1ata segment of its own, and simply makes moves
from user data areas to the user stack. This ensures that,

so long as the mnser data areas 1invelved are unshared,

GATFMOD is reentrant.
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The CLEATE_PEOC procedure has eizht actual
parameters. The first twn are process identificaticn and
process priority. These are BIT(8) values assigrel ny irne
software develorer, with duve consideratior eivern to the
module”s function. Four other narareters, the CS, LS, S§,
and ES rezister valu2s can be determined by vperformine ar
executatble load <f the process CMD file under DITE6. Values
iisplayed by DDT8E include the €S, and D3 reeister valnes,
As mentioned ©arlier, it is required that the DS, SS, ana &S
rezister values he equal for proper operation of some PL/I-
28 runtime :‘outines.~ Except urder carefully considered
circumstances, this snould he the case. The remairing two
parameters are pointer values obtainable frem the 1irx  MAP
file.

The first section of the MAP file gives a summary
of all rode and data segments included in the assoctated CMD
file. Several data segments are listed in nrder of theair
~ceurreace in memory, from lowest cffset to highest cffseot.
The ra~ge of the last entry gives the last address oftset
7¢cZnpied by any data segment. Eigher address cffsots still
within the memory space of this CMD file are assigned 1o
stack and free space structures by PL/I-v¢6, with the system
stack preceding free space. The SP value required by the
CPEATF_PFOC function can he obtained by adding the <lze of
the stack regquired to the last offset occupied by data. If

annther MCOFTFX process stack is reguired, 1{its SP can te
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TABLF 2 - MAP FILk

Map for file: C2USTES.CMD

Segnents

Lergth Start Stop #ligen Comb Name Class
272D '9002:2025-2731) TYTF PUR COD® CODE
A90F (VY22 :0142-06AT) WC<D PUR TDATA NATA
2021 (2¢C0:260F~8R2E) WO-D COM <2CONSP DiTA
0313 (20e(:¢630-2642) w03ID COM 2FPPSTK DATA
CP2E (2200 :0644-0671) WOFD COM  ?2FDPBR nNeTa
Azr2  (AOAA:A672-0573) WORD COM  2CNCCL DATA
2203 2020 :2874—-267C) KORD COM <PFILAT DATA
per3 (2200:267E-7685%) WOKD COM  ?FMTS DTA
891E (22¢2:2686-2583) WORD COM 2RBUFF DATA
POAS (2070 :06A2-06A4) WORD CCM  20NCOD DATA
P25  (PPeU:PBRE-PBCA) ~WOED (COM SYSIM DATA
Jeze  (2322:25CC~-@6F3)  WORD COM SYSPRINT DATA
Sroups Segments
CGRCUP CODE
DGROUP DATA ?CONSP ?7FPESTY ?FPB
2CNCOL ?FILAT ?7FMTS 7588UFF
20NCOD SYSIN SYSPRINT
map for module: C2_USERS_INIT
Pe24  (¢eee:rro5-2028) CODE
e237 (Q022:2107-2136) DATH
map for module: MSLORDER
A¢BS  {(200¢7:6¢229~0CDD) CODF
273R (A2 13136-0172) DATA
map for medule: TRKPRPRT
AP2B  (2202:22DF-2128) CODE
2012 (2002 :2174~-0185) DATA
map fer module: GATEM/T
2103 (2272¢:0109-029®) CODE
ARC4e (002 :0186-¢189) DATA
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neer vrncess executed, and 1< unsed to create user pronessec
rnly. A syster procesc written in PL/1-86 can  use  its
intializatioan module to create eventcounts, Seguencers, 4as
well as creating itself. After all initializations are
performed, an  AWAIT( *r“B4, 201 °34) should t» executed.
This puts all initializatiorn processes on a common reserve?d
event cnount threal. An ATVANCE. FT B4) by any process will
return all processors tn CP/M-RBE rcontrol (providire CP/M—-EF
is residenrt locally?.

MCOLTEX processes are written as parameterless
PL/I-86 orocedures. Execution c¢f CREAT®_PROC functions 1in
the 1initialization module establishes a virtual processor
for each process, and sets all process states to ready. Thre
AWAIT call at the end of iritializations forces a schedulinz
to take place. The highest prinrrity virtual precessor will
te granted access to the real processor. Further scheluvling
is dynamically dependernt on the use of MCOFTEX synchrenizireg
primitives by user processes.

Parameters requireq by the CrE:TE_P:0OC function
include values ungnown to the prezrammer until after all
(rreesses have been compliled and linked1. This requires theat
iummy values be oprovided for the first compilatinn and
linking. TLinrks are peirforred with the MAP comrmand option
celected, since this prevides information reaquired to define
user processes. £ partial MAP print out for a demanstration

process (full discussion in Appendix %¥) is shown in Table 2.
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themselvee at '‘conveniert ©poirts ir treir executior [with
the AMAIT oprinmitive), this lack of reentrarcy 1is not &
rrotlam. In vrevious versiors of MCOFTE®X, with thre
preemptive interrupt 4 to signify that a process has opeern
realied by an offboard overatior, the interrup! covld easily

“catca” two mnltiplexed o©vrecesses using the same non-

reentrant runtime routine or utility. The change in
sch=2dulirns philosonry, as discussed ir the SOFTWe E SE2VICTS
section of Chapter 3, reduces this "wind w of

vulnerability.  If a process is scheduled, via a PiEEMPT
operation {which still uses interrupt 4), ©behiad a process
that was blocked and using the same runtime routine or
utility, the originally scheduled pracess’s executi~n state
could bhe catastrophically altered. This type ~f situation
caan be avnided throueh a careful distritution -f user
processes, That 1s, dcn’t alleow a proress that mayv  te
realied via a PREEMPT operation fto be mnltivlered vith a
prncess  that might prssitly nse *he sare tilities or 2L/7]
runtine  routires, If thig rannot e  avnliei, tn2  cnlv
rerajirirg alterrative s t~ write *rf  saared o2 3sg
reentrant procedures, It 15 antirilpated thnat future Dlg1tel
Tesearch, Irc. larzuvage conpilers ar: (P/M--¢ operatire
system functions will address ard resclve this  lack of
reentranry. For row, it remains a probdble~,

MCCRITTX currently expents an iInitialization module

to re located startine at 3439321, This module is the first
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allow ms2r oprocesses tn access shared memorv outside the
Uf £4Y pyte range), without resorting to assembly lansguase ccle
to effect data mcves. The AESOLUTE feature of LINK-26 [Reft.

18] provides such ar alterrative. The DS register can be

assigned a value ({by wusing TATA [ABS(v]), where v
represerts the valve) sufficiently high to allow an offset
to be added to it at runtime, formire a physical address
1n the range 13202H -~ 1¥FFFH first segment shared nemory).
This accomplishes the desired effect. It is prerisely tris
techrigue that is used ir the NI3212 Driver. 7The Driver was
linked with a value c¢f 28204 in the LINY¥ option file, ard
when adde1 to an offset of 87A4FH allowed access to a pasend
array structure called FRF (Fthernet Reouest TFlock). Note
that @8CA:8C¢¢” 1s the same as 172@0:0, but the first logical
address permits 1local data to reside in local memnry and
shared data 1in the first segment. User processes cvanp use
this same technique for interprocess communication.

MCCRTEX prncesses that are multiplexed
"multiprogrammed) on ore real processor must te linxed irto
a sinele CMD modnule, Maltiprogrammed proacesses mav  share
cecmmnon PL/I-E€ rentime routires as  well as CP/M-tF
utilities, However, this sharing of runtime rrutines ard
utilities opresents a problem., Careful examiratior of the
machine code c¢f the runtime prorcedures ani utilities
revealed the fact that they are not reentrant routines.

Under nrormal circumstances, <since processes only block
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One such mechagrniem is the file GATFWAY.PLI, as referred 1tn
by “owe, ard ~ow known as the SYSDFF.PLI ifor Syster
~efiniticns) file., This file must te inclunded in all

- pregrams (usipg the PL/I $INCLUDF directive) making calls on

MCORTEY functiosns. The change in filerame was 1ntrodnuced
as a result cf this file’s multifuncticn role., 1In addition
to declaring the MCORTFX funections as ENTRY wvalues with
attribute 1lists, the file also contains the symbolic names
of eventcounts, seauencers, &né pointers for shared Adata

Jresert in

Py

structures. This adds a level of security not
previous versiors of MCORT®YX. The misspelling of a symtolic
rame will be caught by the comuiler as the use of an
undeclared variable,

tn example of the use of pointers to access a data
structure 1in <hared memory is provided by the NI3217 Device
Driver and Packet Processor. This routine pertforms aa UNSPEC
function (describted in [PRef. 17 p. 72]1) call to absolutely
locate the Ethernet Request Block stricture so that it can
consgure Ftherret FReauect Packets gernrrated by KOWE s

STETEM

o

IC routine., The value appearing on the rizhthani <ide
~f the JNSPFC assignment statement 1is a symholic rarne
defired iz the SYSD¥F.PLI file. Proper static management of
shared remory, with symbtolic assignments, assures the
integrity of nser data.

Due tn the limitatior of pointer wvariables to

sixteer hits in PL/I-RR, some method had to be devised to
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. PROCFSS NWVELOPMENT

1. PL/1-8Ff User Processes

“owe [Pef. 6] is responsible for the integration of
MCORTEX into the CP/M-£6 environment. Althonaeh ais
disc.ssion of PL/1-86 user process development 1S more tnan
adieauate, erouveh changes have been made to warrant another
discussinn.,

Procedures written irn PL/I-86 Dbecome MCO(TEZ
processes threcugh execution of CRFATE_PROC funrtinns,
MCORTEY processes, though written, rompiled, ard linked as
PL/I-8F8 prncednures, are distinct pracesses. “aen reauires
the state of the processor to be prepared by the MCO.TFX
executive oprior to every entry into the process. This 1is
accomplished transparently wnhen makine MCOFrTEX function
calls, Ucer-defined or built-in PL/I-%£6 procedures in a
“CIPTFY process can he accessed from within the ovrocess
normnally, however, a MCOATFY process must be enterei tarough
a MCOFTFY function call.

KOFF is the name assigned to the kernel of MCORTEX
ani is written in PL/M-86, and it is necessary for calls to
the supervisor to meet PL/M-R6 parameter passine
conventions. Rowe [Ref. 6] proviied mechanisms to resolve

differences tetweern simple user calls and supervisor calls.
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nperation is performed cn the remotes$addr fi0l4
‘remotesaidr XOPR localSclrsterzaddr) erd the resnliart twe
byte value and appropriate eventcount infecrmation is
written to an ®RP. The NI3212 Driver deaneues the EP ard
forms the appropriate packet format (Figure 9J, initiates
the DMK operation to the NI3714. ans issves the Loal and

Sent operaticen.
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rharces  in the operating system code. This integration of

narware and software is easily modified and ext=nsihie.

Tke creation of eventcounts and sequencers in the

iritialization modunle 0¢ a carefully tested system vprocess

L e She s el 2o e Jun o an N o aund o

vrovide a level of security 2ot vpreseat pefore. This
security 1is further erhanced by ervanding the role of the
SYSCZF.rLI file that is included in c:ach MCORTZXX process. Ry
conventior the user processes cannot alter the constant
definitions v©present in SYSDFF. The user proc=2sses are not
hostiles anyway, but 1t will <clearly not Dbe to their
advantaze to alter this file. The assizning of pointers for
shared structures further elevates the level of security.
The NI3@1@ Device Driver anil Packet Processor is a basic
MCORTEX system prncess that is highly modular, virtually
self-1ocurenting, and extensitle in nature. Ey modifyine
this code and the supporting code in MCORTEX, the
distribution of other entities can be achieved. The
11stribation of sequencers is a nontrivial matter ard
careful consideration must be given to the speed at anhicrh a
ticzet value 1, returned to the requesting cluster, Ethernet
varckets «4ili wuravoidably ©be ogueved up in NI3¢1” input
buffers, ani the speed in which they would be processea cy
the current Zriver is fixed. A sequencer—-type packet inot
recosnized bty the current driver) would b_- processed
immediztely by the Driver, 1.e., a value would he returred

from the GLOBAL data of the cluster responsicle for the

=2




shared resource, and an “thernet packet would be sent cut
immediately.

The distritution of user shared data could similarly te
achieved, witih the bufferirg of data in the shared memory cf
each cluster. The synchronization on successive interations
of data would be realized in the same manner as previously
discussed.

The issue of ©packet security is a crucial onne. The
inkerently reliable Ethernet is adecuate in most instances,
but a one bit error in (12 *%* Z2) to {1y ** 11) bits could cte
catastrophic enough  when it occurs, SO that an
"acknowledeing Fthernet” may have to be develsped. Enough
adecuate testing has not been conducted in the AEGIS
Simulation Laboratnary to draw any coaclusions in this ares.

The lack of reentrancy in runtime code ani CP/M-EE
utilities is an 1issue that needs to be more actively
addressei. A 'LARGE  PL/I-8€ compiler is urder development
by Digital Fesearch, Inc. that sheuld resolve the reentrancy
problem ard the limited range (64K byvies) of pointer
variatles., This product shtould be availatle in January 1YH:c.
In additinn ton solvine the aforementioned problems, the
“"LAPGE" ecompiler will also sever the umbilical cord between
the ISIS-11 and CP/M-86 nperating systems. MCOnTEX
development can then rontinue ir PL/I-EE instead of
PL/M-86., MCCITEX will then evolve rapidly and consistently

with increasinegly rore complex user processes.
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1. PRE-POWFR-ON CHECKS

8, SBC configured for CP/M-86 cold boot is ir MULTIRBUS
ndd slot and no other clock master SEC 1s instailei.

B. GHFMEX cortroller is in MULTIRUS, and properly
ccnnected tn R¥MEX drive,

C. If MICRCPOLIS hard disk is to be used, ensure tnat
it is connected to clock master SEC.

D. %®nsure 32K shared memory module is installei.

. Connect RS232 transfer cable between J2 on SBC, and
24¢¢ vpaud CRT port of the MD3 system. If this cable has a
'null modem’ switch on it, set it to "null modem” .  This
transposes wires 2 and 3. The switch may be marked
“computer to computer and computer  to terminal”.
Set to ‘computer to computer .

F. Connect any CRT to the 9648 baui TTY port ot tne MLS

system. ¥nsure (RT is set to 9677 baud.

| J
G. A CRT will te connected to the SBC after the loading
is completed, ard should have an #5232 cable nhooked to the
) serial ovort. The CRT connection should lead to a flat 2%
®

wire ribvbon and J2 connector so it can eventually be hoored

to the SFC’s serial port.




v PR gt » - - - g Pagnar . » aat - — dhate 4 v -~ —
Al - AARSA AR arth Gul S atv e A N . AT L mep————" T T T T R T A O aaras v*—_i"'!

:

A Tt AERA SRR AN ¢

oy I1. POWRS (N PROCEDURES
A, Turn the power-on key to ON position at NMULTIZUS

tramne.

YT
'.j eln

B. Press KESFT near power-on key.
C. If needed apply power to MICROPOLIS hard disk.
‘ii D. A4pply power to REMFX disk systerm. After system

settles, put START/STOP switch in START position. Followinge

i a lenzgthy time-ocut perioi, the FEADY light on the frent of
‘I the H&M3Y disk system will illuminate, and the system 15
’ ready.

F. Inrsert the boot_disk into drive BE.

F. Apply power to the CRT.

[vp]
.

Power up the MDS disk drive.
F. Power up the MDS terminal.

I. Tvrn vpower-on key to ON at MDS CPU. L

IIT. BCOT UP MTS

A. Place diskette with executable modules ard SFCEE1 in
arive 8.

B. Push upper part of boot switech ir (It will re—ain in
that posision),

. Press reset switch and then release it.

D. Wher the interrupt light #2 lights on the front
panel, press space bhar on the console device.

¥F. Reset the boot switch by pnshirg the lower gpart nf

the switch.

0
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F. ISIS-IT will arnounce itself ani pive the -

orompt.

IV. LO#D KCGKF

£. At ™DS console, type SBLEELCCR: .

B. IF "*CONTROL*" appears, SBC was not abtle to set its
barnd rate. Press RESET on MULTIRUS frame and try ageain.

C. If 'Pad TMDS connection  aopears, y¥ou wlil nnt oe
able to continue. Check cornectcons. Make sure disketts 1%
not wrlite protected. Push RESTT st frame. Try again.

D. SRCBF1 will annource itself and prompt with ~. .

E. Type ‘T XOR®<cr)'. wait for '. . At this pecint tpe
XK0ORE module has been loaded intoe the SBC memory, anrd into

the common memory board.

V. SAVING KC:F TC CP/M-86 FILF

2. Teaving the SPCBE1 process active cn the MDS system,
disconnect the 1S232 J2 connector at the SBC, and connect
the terminal onrepared earlier.

B, At the newly conrected terminal type GFFD4:4ccr. .
The CHT will not echo this entry. Respond to the cues +hat
follow as required until CP/M-B6 is up.

C. Now enter DDTS86, £t this point KOI'E, CP/M-2¢, ard
DDTe6 all are resident in the SPC memory avri i1 the CS2K

shared memory board.

it
=9

D. Usineg TDTRE commands, reposition the parts of KO

renuired so that the coie can he saved into orne file. cata
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Enr necessary to determine the 1nitial locations of the ceois 15
feund {in KORF.MP2. The DDTQE instrucrtiors used for tae

current KORT.0PS and KORE.TRC files follows:
wEXR KQORF,NPS e

MEB?3:0,14722 4802 X% Mgye, startinz at aidrese B72:2,
1202 bytes of code (main part of KCRF) to rnew start adirrss
480 : 0.

MA32:P,E0,580: 0 k¥% Moye, starting at sidress 439::0, =7
bytes of code (initializatior modwule) to new start address

58¢:2 (following main part as moved atove).

MRE3Q:0,802,588:¢ ¥ Move, «tarting at addresc FH37:¢,
87¢ bytes of code (GLOBAL memory) to new start address 58f:?
‘following initialization module).

WKOEE.OPS ,480:7%,188¢ #%3 Yrite to the default disk a
file called KORK.OPS <tarting at address 48402 and

containire 1887 bhytes.

2

%% KORE.TRC **

MACP:7,1C00,4R¢: ¢ *%% Move, starting at atdrese (7 :C,
1C0A btytes of code (main part of KORF) tn new startiag
adiress 482:¢.

M4Z9:0,67 ,Fads@ %% Mgve, startine at address t259:@, =3
bytes of code (initialization module) to r1ew startire
address 613:¢ (followineg meir part of KORE) .

MES30:0,REA . 648:¢ **¥% Move, starting at address EH30:7,
2A? bytes af code (GLOBAL memory) to new startines address

F4R:7? (followire main KORE S initialiaztion module),

87
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WKORE.TRC ,4E72:0,2482 #*¥X Write tn the defanult 4disk a
file called KOEE.TRC startings at address 480:7 ard
containinz Z4RKR? bytes.

NCTE: The main KCRE mnrdule, the initializetion rodul=,
and GLOBAL memory are located to sevcarate parts ot the SEC
by the MCORTRX loader. The system used requires that these
modules be saved intn the file in 128 byte tloccs. Further,

any change in the number of 128 byte blocks occipied hHy =ach

must be reflected in the MCORTFX loader code.
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APPINDIX ®
DDTS6 ([Ref. 13] 1is the primary debugging tool used 1in
*ﬁ software product development in the 3EGIS Sirmulation
Latoratory. This debugeer allcws the user to test and detus

programs interactively in a CP/M-86 environment. Far #rrm

being a higzh 1level debueging tool, DDT8HA nevertreless
provides the user with the abilityv to interactively enter
assembly laneuage statements, display the <contents of
memory, trace program execution, and utilize other commands
to provide software develovpment assistance.

The use of DINTA6 in the develovoment of the NI3€12 Tevicgre
Driver and Packet Processor was invaluable. Ethernet Reguest
Packets could be interactively written te sharei memaory and
the resvonse of the Driver was easily monitored from the
same terminal. RBreakpoints car be set in processes and the
execution of a singzle toard computer will continue uniil the
treakpoint 1is reached. A process can block and wher
scheduled next, by a kernel of MCORTEX, the CPU willi break
at the setpoint.

A particularly valuable feature, that unfortvnaately is
unavallable in DDTR€, is that of a watchpoint. » watchpoint
is defined here as a location that a debugeer would ronitor
and inform the user when an executing program nas made an
attempt to execute an irstructior at that location. This
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feature can te emulated under LDTR6 by using tne ~4 <ommarnd
l' {enter assembly language statements) to enter an INT &
iinterrupt 3) command. What the user does not zet, however,
is a history of the instructions that got the CPU to this
ﬁi execution ©voint. In & single step trace this is not a
problem, ©but execution at near real-time is. In hieghly
modular software, such as MCCRTFX, the single step raco
‘I throngh 1levels of procedure rcalls can be an extrerely
labtorionus task.
In situations where the state of the CPU does not aprear
P consistent with the executing software, and the relianility
of the hardware i{s nuestionable, there a»~= frw acceptable
alternatives to using a digital 1logic analyzenr. The
" Paratronics £32 1is the logic analyzer usei extensiv=2ly 1in
g the AEGIS Simulation Laboratery.
N
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PPPENDIX €

MCOR

13

EX LOADER

This file is assembled wusing the FASMEE assembler
[Ref. 18]. After 1linking, when invoked as a transient
command from the CCP level of C€P/M-86, this file will
interactively allow the lcading of a CMD file ccntaining a
MCORTEX process or multiplexed MCOFTEX processes. Cnly the
first real processor entering the MCORTEX envir~ament 1s to
specify that GLOBAL data is to be 1loaded. Conaiticnal
assembly features pervade this code to allow either MCORTEX
or MXTAACE (the diagnostic version) to be 1loaded. Theo
conditional switch is called "MCORTEX", which 1 set euual
to one (or TRUE) when the MCORTEX version of the loader is
to be assembled. The use of the MCORTEX or MXTRACE LIJK&E
input option files (APPENDIX F) deterrine which transient

command is generated.

a1




=

& NI RININI NI NN HL I TN ST AL KNI HI R e NS e sl e ng s s sk s s »*$**m*¥*****$***$#****$/
¥ MCOFTFX / MXTRACE Flle TFX/TRC AS6  Erewer 24 AUS &4 3y
;*——-——-——-—-——-—— = e ——— . = —— e = - — o — . e e Y //
¥ This proeram loads the MCOFTEX operatineg syste~ from ¢/
+¥ 4isk into the curreat CP/M enviroament. The cystes s/
i® memory space is reserved using CP/M memory naragemerny 3t/
¥ functiors. Since INITIALPROC must be overwritten hy %/
1% the user INITIALPROC, the memory 1t occupies 1< not 5/
i* reserved. The pertions loaded intc the interraupt W
+* area and into shared memory (ie. GLCRALMODNLEY, are in ¥/
y* areas not managed by CP/M and are thus preotecteqg ‘"On w/
+¥ user overwrite when using PLI CMD files. Conditionel “v/
i¥ ascemblies allow assembly of either MCCRTEX or VXT'A”r /
v* dependirg on the value assigned to MCCRTEX at the )
+¥ beginning of the code. Nire such rconditional w/
t* assemtly statements are included,. ®/
3 FATHT RA 5 AL A3 A0 K KR Ke e 31T K AR AL N A AR KON A 34¢ 2 7R R R B HEN IR T AT 3 A N ATy WHRR OGEIRRR S

DSEG
CRG  BUOQH
s XX MCOKTEX / MYTRACF SELECTION *********************#***/

MCORTEX EQU @ i#=% SET TO Z=RC FOx
y¥%%x MXTRACE

yR¥%¥ ADDRESS CONSTANTS 3 aakionena yefe Xe 4o 57 o4 40 3% 30 % 30 38 B3 58 5030 M08 S o SRR BR 30 377 it

FCE FOU @05CH y¥sE FPILS CONTaCL
FCB_NAME EQU @¢5DH ;%% BLOCY
FCB_EXTENT RQU 20681
FCB_CF FQU ¢evcH
INT _ADD CS FOU 3A11H g%k INTERRUPT CODZ
INTRPT OFFSET EQU 2033H PREX SKGMENT AND
IF MCOPTYY
INTRPT €S FQU @C4BH j¥Rx% JTCTOR
ELSF
INTRPT €S FOU @AC1FH sHERS 1 AERA (—-—-
ENDIF
VEEI DURPE NUMBEFL CONSTANTS 3%t e se 5o R 3o 0 5300 38 XORer %edi esie 3 EERE S 2 S
FIGHTH X FQU P08QH
IF MCORTEX
NUM_XORF _RLOGYS FCU 7¢2¢H
FLSE
NUM_KO23_PRLCGKS EQU 2P38H sHREE 2 sanR (—-—-
FNDIF
NUM_GLOFAL PLOCKS FQU A0810H
ASCII 2 vOU 0”7
92

APPSR P (e el . EEORE PR 2T SN PR W U A el o M LR, VU W N VI ST e ]




(B Sh &l i M A vl Naky PR e G oA D e i i i SR AT At R ACHNE A e A o ety N CaNIC " T -1
8SCII ¢ EQU ‘o’
ASCTI ® FQU 72’
ASCIT 2 EOU ‘7”7
SLASH FQU 777
Cr_ON EQU “:°
SPACE Loy
PEFIODN EQU .
CR QU @20DH
LF EQU BGOMAH
s X% COMTIOL TRANSTEFRE CO NS'[‘ANTS a‘=>£=>:==::"-¢<*=1=*>1<*=‘-<=¥=‘.4*=:<=€‘-:;=>;=-“.<*>€:>'.<:.‘=:.<>:t=(=/
TF MCORTEX
KCQF _SP FOU @@75H
YORF SS VeL EQU @CSEH
¥ORE DS Vel FOU acagy
WLSE
XOFE_SP EQU BQ75H  ;e### 3 kupf {————m
FORE_SS_VAL _ EQU OCEEBH i ##f# 4 HH## (————v
KOPE TS VAL EQU QC2CH  #### 5 gann {(-——--
ENDIF
¥%% CP/M FUNCTICN CONSTANTS *****************************/
CPM_BLOS CALL EQU 224
SYSTEM RESET EQU @@ved
CONSOLE _OUTPUT FQU 0002l
XREAD EQU @27AH
PRINT STiLING EOU ¢2¢99F
OP™N FILE EQU Q@ FH
"FAD SEQUENTIAL EQU @¢14H
SET NMA OFFSFY FOU ar1a
SET DMA RAST QU Q@334
ATLLOC_MEM ARG EQU @e380
FR¥F ALL “@v FOU 205AH
PROGIAM LOAD EQU 0235}
NOT FQUND EFQU ¢CFFH
XXX MESSAG RS **#**#******************#*********yﬁ#***w*;m/
1% SThING DB 15
RE 16
NC_FIL® MSG D3 “KOSE NOT ON DEFAULT DRIVES'
NOCIN FIL® M5G DB “INPUT FILE NOT ON DWSIGNATED DPIVES”
NO_MEMORYT _MSG TR UNABLE TO ALLOCATFE MFMCRY SPACH FOR”
DB ° MCOKTEXS”
FILF_FORM FRR _MS3 D® “INCORRFCT WILE FORMAT - TRY AGAINS’
START MSG L& "MCOATWX SYSTEM LOADF:. *%% Cy LINES
93 1
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TILE v, 00, LF

P_NAMF_MSG DR (!

TR S
GLOBAL_Q_MSG DR (%, L¥,IF, “LOML GLORAL MEMrnyy’,~o 17
GM2_MSG DT 7Y TO LCAD, CUFTURN IR ONCTTL,CR,LF, VST

LFL,LF, "FENTE PRUCESSCT

L)
.

’ L

;*** NC(\FTE}{ '/P]’_,C.(‘MA‘TI()M 'J{_I-IA’QLE‘S PARAIKE A AR S AL R AT LR AR AR NEARASARRS/ PXS C K3 4
sk CAUTION =% CAUTION #:#ue CREUTION 5% CRAUTI DN e /
y¥%% The following five lines of code shoulil not oe WK
{*¥%% gerparated as this proegram assumes they will bhe Va3
1 %% found in the order shown. Th2 code is 1sei for wa )
¢¥%% memcry allocation and as & peinter to KOFRE. M/
s@EE COQAUTION *%% CAUTION *%% (BUTION #*%% CA{TIC #¥uawasas/
KCRE_START w3 CH R CAd T I ON
IF¥ MCORTEX

KFORF1 BASH oW @RB7CZH yaRa CAUTION
ELSF

KORF1 _BASW TW AACOH s ABRE 6 FHRA [ —————
ENDIF

YORE EQU DWCRD PTR XORE_STAART %%* CAJTION
IF MCORTEX

KORE1 LENGTH Tw 010QH yREXE CAUTION
FLSE

KORE1_LENGTH MW @1C0H yuHusr 7 s (————-
ENDIF

KORF1 M EXT DB 2 jRE% CAUTION
IF MCORTEX

KORFE _NAME DB “KOFE 0Ps”

FLSE

KORF _NAME LR ‘KORE TRC ™ 1885 & asép (-—
ENDIF

KCR¥2 BAST DW QES3@H %% GLCEAL “MEMORY
INTCRIUPT VHCTC W INTRPT_OFFSET,INT.PT_CO

DW

oo & o

INT UYFCTOR_ADT

INIT OFFSET
INIT RASE

IF MCORTFX
INIT DS _SFG
FLSE
INIT DS _SF¥G
ENDIF

INIT DS_OFFSFT
INIT IP OFFSET

: R

KOwF_SS

Dw
Dw

Dw

DW

DW
DWw

AEPAAK
P4 33H

PC65H

AC6EH

¢ ?58H
@A74H

CONTRCL THANSFER VARIARLFS

INT_8DD _CS

gRFE TNITIALIZATICON
s R%E ROUTINE PRRAMFTERS

: e Nz

HESRGES

2 % e
HESROR

EXS 43P

FCR DIYNAMIC ASSISNMENT

THHEE QO BEHH (————— e
WHEN USER INITIALIZATICN

IS INDICATED

K B I P P S P I )
PRV - AR N R - S P

PARREIPH S XS (XS /

Dw KCAE_SS VAL

94




LoR® TS

o

; R e

Sm!\:rrx

MCCRTEX_LCADF” FSEG
CLA_SCHFEN
MCORTFX LO2D
CL?_SCHEF

CeLL
CALL
CALL

CLD
PUSH &X

PERE GFT LOAT GLORAL

CAaLL
MOV DX ,0FFS
MCV CL,R%aD
INT CP™M_BDCS CALL

IN GLOREL

. Vet
228
1

GEN _XQRE_®CR:
MOV BX, 10

MOV SI,QFFSFT KOFT _NAMF

MOV DI,FCE_NAMF
MOV_KOR:

MOV AL, [ST+RX]

MOV [DI+¥X],AL

DEC ®X

JGF MOV KOI'F

o S

A

CPFN

OPEN KCRZ:
07 CL, OPEN
MOV DX,FCR
INT c~~ PROS CALL
CMP ,NOT _FOUND
JNF Dvocp(q_xowv
JMP NC_FILE
PROCESS XCKFE:

MOY DI,@

MOV FCR _Cc¥(DI],nI

FILE

H VA3
MOV CL,FhEE ALT, MEM
INT CPM EDOS CALT
MOV CL,ALLOC_MEM ARS
MOV DX,0FFSET ¥YOFRT®L
INT CPM_FDOS ~ALL

PP LA U PP W .

COOP SROMENT sk

FT IN_STRING 3w

“% GENEWATE KORE FILE

KCRF.0PS FILE ON

RASE

D¥ ¥C0-% DS VAT

-l vl ] s wle whe 'l aloabe vls ateats 2ls gie sle Mo siowle sl wa ofe abe
PR B SIS IS PP EPLEXFAIYPRP LD TR HE T AL s

SCTFFMN CONTROL

¥ £ LOG OM
* MESSAGTS

s Y
SRS
;r"\

3 ¥R

H ESECh

INITTALIZATION

I N\ D I C A T O R PR SRS USRPASUFE IR PUSEPRS N HD LSS N SR RN PS5 P

yuaEk 25X TF GLOBLL TO RFE
GWT FUFFT2 LOCATICON
CP/M PARAMETE .
SET INDICATH

LOADED

3 3 ek
s ol

yFE MOVE 11 CPARACTERS
;R POINT TC XOTE NAME

;¥%% POINT TO FCR NAME

% GFT CHAKACTER
y¥*¥% STOR< CFARACTER

SRR R HIATHI ST A AL

DTFAULT DISK

pHk% (P/N PALAMETED
VX CP/M PR aMET AR
yRk cpRy FILE

P RULE FOUNDY
pERERR ORPILE FOINDI
Y33 G0 INDICATE

LA
YRWCT

;%0 STAYT WITE RSC 7¥kC

R F: S ER v t;\ MIE MC R '{ SR ksl e she sl ot o2 3 st sl IOl T SE MO RIS SIS NIN NI N S 0 ERIRININE RS

y¥XE CP/M PARAMETFE
je%%X FREF ALL MEMORY
pdss CP/M O PARAMETEE
yRE CP/M PR AMET R
Nk ATLOCATE YEMORY

EARPE RSP

CONTROL RLCCK RS NI P AN L e s B s e

Sisesoyes. o
LR ROE

TONTINGE

/

ERCRCAN AR e A Sl
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A S ACR A A AL b A e e e AL A et e D P alinuaieadii AR M A
o
e CMP AL, NOT_VOUND %% MEMORY AVAILABLEY
JNE LOAD_MCOCORTFEX puxck MEMORY AVAILABLY! CONTINUE
y JMP NO_MEMOKY ALLOC ;%% GO INDICATY FEFROF
; HE RS LCAD MCORTFX CODE TRRIM :,‘:;;;:‘,::::}',::‘,:*:’,:::::;:3'.::‘,::‘,:::::;;‘,:;:::::;::;;::';.;',-.::'.:‘_::',:;‘;.;',.:;::::::;/'
" LOAD MCORTEX:
e Mov DI,?2 y#¥% SET DFST. OFFSET
. MOV BP,NUM_KCRE_RLOCKS y#%¥% SET BLOCK COUNTER
hi MOVE _KORE_LOOP:
" MOV DX.FCB y ¥%% CP/M PARAMETFF
L MOV CL,RFAD_SEQUENTIAL pmd CP/M PARAMETER
INT CPM_RDOS CALL ;%% RFAD IN 128 EYTES
MOV ES,KOrfE1l_BASE j¥¥x SET DESTINATION SEGMFMT
MOV CX,FIGHTH K i#%3% SET BYTE COUNT
MOV SI,CX ;#%% SET SOURCE OFFSFT
; REP MOVSR y#% % MOVE 128 BYTES
: DEC BP ;¥%¥% DFC BLOCXS TO MOVF
b JNZ MOVE_XORF¥_LOOP ;%¥% IF NOT DONE, DO AGAIN

s x¥% TCAD INITIALIZATION MODU LE ¢ xexe e 3o %o e e 3 e 38 N e 3ee ¥ A2 e e 3 slesie e 3% /

? MOV DI,INIT CFFSFT s ¥¥% SET DSST. OFFSET
. MOV DX,FCR § X% CP/M PAIAMETHKR
MOV CL,READ SFQUENTIAL j¥%% CP/M PALAMETE}
INT CPM_EDOS_CALL s¥%% READ IN 128 BYTFS
MOV ES,INIT BASE $%%% SET DESTINATICN SEGMEN!
MOV CX,FIGHTH K 1%¥%% SET BYTE COUNT
MOV SI,CX $%%% SET SOURCYE OFFSET
3FP MOVSB y%ux MOVE 128 BYTES

%% LOAD GLOBAL MEMORY el stk siooleale oo dfeale ofe e ool g ool e sieafesle e s e dge sese e e el f

CMP IN STRING+1,PH $%%% SROULD GLOBAL BE LOADFDY
JZ INSTALL_INTFRRUPT j#%% TF NOT, SKIP LOAD
MOV DI, j%%% SET DEST. OFFSET
MOVF_GLORAL LOOP:
MOV DX,FCR %% CP/M PARAMETER
MOV CL,RFAD SEQUENTIAL ;%% CP/M DPARAMETEE
o INT CPM_BDOS_CALL j%%% EELD 128 BYTES
, TEST AL,AL ;%% NO MORF DATA?
F- JNZ INSTALL_INTERRUPT PREE NG, SO 30 ON
5 MOV ES,KOFFZ_8ASF j#%% SET DEST. SEGMENT
%i MOV CX,FIGHTHA K s#%% SET BYTF COUNT
o MOV SI,CX ja%% SET SAC. OFFSET
"o REP MOYSR ;#%% MOVE 128 BYTES
b JMP MOVE_GLORAL_LOOP j#3% IF NOT DONF, DU AGAIN
t sxfe INITIATIZE INTFRRUPT VECTOR *******=;<>|">1‘>5=>:‘>:‘>l=>1=’§=*********/
[
F}' INSTALL_INTFFRUPT:
. MOV ES,INT_VRCTOR_ADD s%%% SET DESTINATION SFGMENT
P .
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MOV DI,A s¥k¥% SET DEST, OFFSET
MOV SI,OFFSET INTERRUPT_VFCTOR j#*%* SRC. (OFFSET

MOV CX,2 §¥%% 2 WOrDS TO MOVE
REP MCVS AX,AX §R%% MOV TWO WORTS

(%X FEAD I[N & PILF NAME sk eiesgeno qesiesede des e ook g e ¥ fe s sl gl ool e Nes /

READ_A_NAME:

CALL PROCESSOR NAME y¥%% MSG TO INPUT A FILE NAME
MOV DX,OFFSET IN_STRING j¥%X DX (-- BUFFER LOCATION
MoV CL,READ '*** CPM PARAMETEK

INT CPM_BDOS CALL P¥%% GFT & FILF NAME

(%%% SET FCF DRIVFE DRSIGNATION kxeskdok sk g sesicsious neoleoale si s s e s e de e se e/

MOV DI,® s %% SET DESTINATION INDEX TO ZZRO

CMP IN_STRING +2,COLON j%*%* IS DRIVE DESIGNATEL?

JE SET_DRIVE ‘*** IF YES, PUT DRIVE IN ¥(CB

MOV FCB[DI],II pREX SR DFFAULT DRIVE

mMov SI,z2 y¥%x ZRD PCSIT IN_STRING, IS 1ST LETTFE

JMP FORM_FCPR

SET_DRIVE:
MOV AL,IN_STRING+2 ;**% GET DRIVE LETTET

AND AL,SFH ; ¥%% CONVERT TO UPPER CASE

SUB AL,4@H $%%% CONVERT TO A BINARY NUMBER

MOV FCB[DI] .47, ;%% SET DFRIVE

AND AL,@F2H y¥%% LIMIT LINF DRIVE TO A TYROUGY O
TEST AL,AL

JNZ INPUT_EVPOR_B

MOV SI,4 ;%% 7Y POSIT IN STFIN3 IS 1ST LETTEx

s##% INITIALIZE FILE CONTROL BLOCK #ssoksidod sideiesbasssoest s itk drae /

FORM _FCB:

MOV BX,0AH $¥%* FILL FCR NAME WITH SPACHS

MOV AL,SPACF A

FILL_SPACES:

MOV FCB_NAME[BY], 3 %

DEC BX L

JGE FILL_SPACES HiGk S

MOV FCB CP[DIY,DI y¥%% NEW FILE CURYENT KECOED I35 ZFiO

MOV FCB_EXTENT[DI],DI ;**% NFEWw FILT.CURRENT EXTENT IS5 ZEKD

%% [NSTALT, FILE CONTROL BLOCK NAME #sxcsafssmonmsonsspnsR /

NAME _LOOP:

MOV AL,IN_STRINGISI] $#%*% GET A CRAXACTER
CMP aL,PFLIOD je*¥% START TYPE 7
JNE FCF_CONPhl pR¥¥ TP NO, CONTINUE

Q7




MOV DI,.8 y¥*% TF YES, DJUST DWSTINATION

JMP FCB_CONT_2 #%% AND CONTIVUF

FCE_CONT 1:

CALL VALID_INPUT j#%% CHYCK FOR LETTFR OR NUMEFR
TEST AX,AX PHEH

JE INPUT_FRROR F §

MOV FCB_NAME[DT],AL  j%%* MOVE CHARACTFR INTC FCB
MOV AX,SI s*%% IS THIS LAST CHARSCTER?
CMP IN_STRING+1,AL § ek

JB OPEN_PROCESSOP ;%%% IF YFS, LOAD THE FILE

INC DI j%%% TF NO, ADJUST FOR NEXT LETTER
FCB_CONT_2:

INCTSI ;%% AND GO AGAIN

JMP NAME_LOCP j Rk

EXIT ROUTINE B:

JMP EXIT #OUTINF j##% RRIDGE TO EXIT ROUTIVE
INPUT_ERRCR B:

JMP INPUT_EiROR ;*%%x BRIDGE TO INPUT_ZRROR

s %%% OPEN THY PROCTESSOR FILT dsdiedeonoe sk dneoe s e g 3o 43 o Neog e i xc /

OPEN_PROCESSOR:

MOV DX,FCR j#%% CP/M PARAMETER

MOV CL,OPEN FILE j#%% CP/M PARAMETFR

INT CPM_BDOS_CALL j%3¢ OPEN THE FILE

CMP AL, NOT_FOUND ;#%% yas FILE ON DISK

JNF LOAD_PROCESSOR s#%% IF YES, GO LOAD THE FILE
JMP NO_INPUT FILE #%% [F NO, SIGNAL EHROR
LOAD_PPOCFSSOR:

MOV DX,FCP ;%%% CP/M PARAMETER

MOV CL,PROGRAM_LOAD  ;*%* CP/M PARAMETFR

INT CPM_3DOS_CALL ;%*%% LOAD THE FILF

jx%% DATA SEGMENT IN AX
p#F% SET UP THF INITIALIZATION STACK #sdsmicisesnd soksumssios /

PX%% CAUTION %% CAUTION %% CAUTION *%% CAaUTION Hoxdckuxdkdas/
¥%% This code is highly devendent uvpon Inout of PL/[ *%xy

%% CMD file with CS header first and data header ¥Akx /
1 ¥%% gcecond. This is the normal situation and should *%*/
$¥%% cause no difficulty. Also this cnde is highly wx
s ¥%% dependent upon the location of the infitializaticn %%x/
;1 ¥%% module stack and the locationr of the DS and IP XX
$¥%% values within that stack. Changes in stack *exe /

y¥%¥% location or organtzation should be reflected here . %%%/
s¥%E CAUTION *%% CAUTION %*%% CAUTION *%% CAUTION % deskikix/

EXIT_ROUTINT:
98




MOV FS,INIT DS SEG j®%x POINT TO INIT STACK

MOV PX,INTT DS OFWSFT i%%% POINT TO DS ON STACK

MOV ES:[BX].8X %% TNSTALL NEW INIT DS

MOV DX, @ ;%% STT NEW IP VALGE

MOV BX,INIT IP OFFSET $%%% POINT TO IP ON STACK

MOV ES:[RX],DX ;#%% INSTALL NEw INIT IF

MOV CL,SET_DMA_BAST j%%% CP/M PARAMETER

MOV DX,AX ;%%% SET BASE PAGE

INT CPM_BDOS CALL ;%% SET DMA BASE

MOV CL,SFT _DMA_OFFSFT ;%%% CP/M PARAMETER

MOV DX,EIGHTH K $%%% GET OFFSET

INT CPM_RDOS CALL i%%x SET DMA OFFSET

t®%% PRANSFFR CONTROL TO MCORTRX destesiesioastohosiosten nedento ene e dep ool sl 4
MOV SP,KOrF SP ;%%% KCHE STACK POINTER
MOV BP,SP ;%% YORE STACK PASE
MOV SS,KORE_SS s#%% KORE STACK SEGMENT
MOV AX,DS $%%% GET DATA SEGMFEWNT
MOV ES,A&X s%%% POINT ES TO DS

MOV DS,KORF DS . s%%% KORE DATA SEGMENT
JMPF ES :KCHE $%%% JUMP TO MCORTEX

s¥%% YpLID CHAFRACTER FOR FILE NAMF CHECK MdXaadeusdmsaiiddss/

VALID_INPUT:
CMP AL,SLASF
JE IS_VALID

CMP AL,ASCII @ y¥%% IS THE CHARACTER A NUMBER

JB NOT_VALID s

CMP AL,ASCII 9 ke

JBE IS _VALID iR

AND AL, SFH j%%% CONVFRT CHAPACTEL TO UPPE: CASE
CMP AL,ASCII A ;%%% 1S THE CHARACTER A LETTER
JB NOT_VALIT ek

CMP AL, ASCII 7 s

JBE IS _VALID™ L

NOT VATID:

MOV AX, ¢ j%%% INDICATE BAD CHARACTER

IS _VALID:

RET ;%%% CHARACTER OK

sk ABORT MESSAGES *************$********#************#**/

NO_FILE:

CATL CLR_SCREZN

MOV DX,O0FFSET NO_FILF_MSG ;%%% DTR TO MSG
JMP MSG_OUTPUT ¥%% PUT MSG

NO_MEMORY_ALLOC:
CATL CL¥_SCREEW
MOV DX,0FFSET NO_MEMORY_MSG ;%% PTR TO MSG
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MSG_OQUTPUT:

MOV CL,PRINT STRING $E%% CP/M PARAMETER

INT CPM BDOS SALL ;%% SFND CHAP TO CONSOLE
CALL CLR_SCRFEN

MOV CL,SYSTEM_RESET $%%% CP/M PARAMETER

MOV DL,.¢ ;%#%% RELEASE MEMORY

INT CPM_BDOS_CALL s¥¥% FXIT TO CP/M

sk¥% SORPEEN CONTROT e slestesiesestooleiesese s e e sloofe e ok sl ook e e Xesi e e o e e sk e 33 /

CLR_SCREEN:
MOV ”CL,CONSOLE OUTPUT i%#% [SSUE CARRIAGE RETURN

MOV DL,CR HE R

INT CPM_BICS_CALL 3 ek

MOV DI.¢CH sx%% TSSUE 12 TINE FEFDS

LINE_FERD:

mMovV DL,LF § e

#oV CL,CONSOTLT_QUTPUT HRG

INT CPM_BDCS CALL Rk .
DRC DI § ek g
JNE LINE_FEFD R i
RET

SEND_MSG: 4
MOV CL.PFINT STFRING yuR% CP/M PARAMETER "
INT CPM_BDOS_CALL ;¥%% PRINT A STRING TO CONSOL® B
RET i
s ¥%% NON ABORT MFSSAGFS *****#****************************/

MCORTEX _LOAD: )
MOV DX,OFFSET START_MSG ;

CALL SEND MSG
RET

PROCESSOX NAMR:

MO7 DX,OFFSFT P_NAME_MSG
CALL SFND_MSG

nET

IN GLOBAL:

MOV DX,0FFSFT GLOBAL_O_MSG
CALL SEND_MSG

TET

3
INPUT_FKROR: ?
CALL CLR_SCREEN ;
MOV DX,OFFSET FILE_FORM_FRR_MSG
JMP EXIT_FRR

NO_INPUT_FILR:

170
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CALL CLR_SCHERN
MOT DX,OFFSKT NO_IN FILF MSG
FXIT_FRR:

CALL SFND_MSG

CALL CLR_SCHRFENW

JMP RFAD_A_NAMF

ENT
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SYSD¥*,PLI and GATEM/T.ARE files are conntained in this k

appendix. PL/I-86 entry variables in SYSDFF.PLI provide a
“"gateway  to the MCORTFX ‘kernel) supervisor via GATEMOD or
GATFTRC. B#l<o contained 1in SYSDFF.PLI are constart (or

symbtolic) definitions that are used bty the demonstration

processes contairned ir Appendix %. Note that system reserved

constants, used by MCORTEX kernels and the NI3A1¢ Driver and .

j Packet Processor are also corntained in this file. i
GATEM/T.AB6 1is assemnbled, and as a relocatatle object

file, is 1linked with MCOIITFX processes to set up the PL/I-80 ]

to PL/M-86 parameter passing interface. b

3 ccnditional assembly switch “GATEMOD" allews for

assembly of a GATEMOD or GATETRC version.
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/ Fe e sl e vedlende 3 e e sje e e 3l e e e e e deale Ae ol aleofe e ofe sieale e e e e 3K e e o R ol e e Ao e e Aok e Kook ek Ne de Ak /
/*********************************************************/

/%% SYSDEF FIL®: SYSDEF.PLI Pavid J. RBGEWER 1 S5FP =4 #%/

/**::::::::::::::: B Rt e ::::*’:‘/
/%% This sectinn of ecnde is 2iven as a PLI file to be  *¥/
/%% YXINCLUDE’d wirth MCOETFX user ctrograms. ENTFY %/
/¥* declarations are made for all available MCORTFX %/
/*¥% functions. ww/
[ % Rk e e ag o e R ks Fere ****************************************/
/******#**************************************************/
DFCLARE

advance FNTRY (RIT (8&)),
/* advance ‘event_count_i4) */

await ENTRY (RIT (8), BRIT (16)),
/¥ await (event_count_id, awaited valaie, */

create_e&c ENTRY (BIT (8)),
/* create_evc (event_count_i4) */

create_proc ENTRY (BIT (8), BIT (8),
PIT (16}, BIT (16}, BIT (16),
RIT (16), BIT (16), BIT (16:),
/¥ create_proc (orocessor_id, processor priority,*/

/¥ stack_vpointer_highest, stack_seg, ip */
/% code_ seg, data_seg, extra_seg) #*/

create seq ENTRY (RIT (8))},
/* create_sea (seauence_id) %/

preempt FNTRY (RIT (8)),
/* preempt [processnr_id) */

read FNTEY (RIT (R)) FFTURNS (BIT (16;),
/* read f(event_count_id) */
/% wETURNS current_event count */
ticket FNTRY (RIT (8)) RPTURNS (FIT (16)]),
/* ticket (sequence_id) */
/% EFTUPNS unioue_ticket valne */
iefine claster ENTRY (bit.{16)),
/* define_cluster ‘local_cluster_address) */
distributinon_map FNTRY {(bit {(€), bit (8), bit (16)),

/* distributinn_mao (distritution_tyve, id,
cluster_addr) %/
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-
addzbit 1€ FNTRY(BIT(16),RIT(16)) EFTURNS
w /% ad42bit16 { a_1Fbhit_#, another 16bit
1 /* FETUFNS a_16bit_# + ancother 1€bit_#
Zrevlace
’. ) /:‘.: _________________________________________
| ¥%%  EVCSINTs F¥x
‘1) USFR

T~ACK _IN by “71°be,

TRACK_OUT by ‘¢2°t4,
| MISSILF CRDFR_IN by 03°b4,

MISSILF ORDFR_OUT by ‘74 7b4,

/% (2) SYSTEM
FFB FEAD by ‘fc'ba,
ERE_WRITF ' by ‘fd “b4,

AR SEQUVNCEP NAMFS RN

f1) USER

/% (2) SYSTEM */
- EPR WRITF_R¥OUEST by ‘ff b4,
i Jm e R B
: #%%  SHARED VARIARLF POINTEES %x
(1) USTR

/* (2) SYSTEM */

. block ptr_valne by ‘8000 b4,
E xmit_ ptr_value by ‘@78 °bv4,
rcv_ptr_valne , by ‘8666 h4,
END RESERVE by “FPFFF b4;

o e e e oot 3 ke e e o xe e fe e s ge e ke steofe v e sie o o st 3 e ste sk e 4e ol Xe e e ke s

V¥ GATEMOT / CATETRC File GATEM/T.afE BRIWER
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¥ This module is given ’o the user in od®j form to link w/
1% with his initial and orncess modules. Anv changes to ¥/
'* user services available from the 0S nust be reflectel */
i* here. Ir this way the user need net be concernet with ¥/
1® actual GATTYEFTPFR services rodes. Two lines of code ®/
1* are cnntained 1n conditional assembly statements ant w/
i control the output to be GATFMOT or GATETEC dependine */
'¥ on the value of GATEMOD at th° code start. X/
§ e e e e e e e e o e e e = e e e e ¥/
7+* This modnrle reconciles narameter passinz anone11°5 */
+* between MCORT®X ‘written in PL/M) and user progranms #/
¥ (written in PL/I). j/
N e e e e e e e e e e R
7*¥ 211 calls are made to the GATFKEEPER in LEVTEL2 of the ¥/
7% 0S. Tre address of the GATEKEFPEF must be gsivern bhelow.®/
1 e e e e e e e e e e /)
1* The ADD2RIT1€ functisn does not make calls to MCOGDEX. */
1*¥ It°s purpose is to allow the addition of two unsiened =/
7% 16 tit numbers from PL/I programs. ¥/
§ %% e seatefe e e i el st i steste et e ke sl o e o ek e ofe e i e o e et sl et e s st s et st lel /
DSEG
GATEMCD ®wCU @ s*%% SET TO ZERC FOR GATETRC

s¥%% SET TO ONE FOE GATEMOD
PURLIC ADVANCE yEEE THYSW DEROLARATPIONS MAKF® THE
PUBLIC AWAIT ‘*** GATEKEFPER FUNCTIONS VISIRBLE
PURLIC CPFATE_EVC s¥%% TO BXTERNAL PROCESSES
PUBLIC CREATE_PROC
PUBLIC CPFATF_SEO
PURLIC PRFEMPT
PUBRLIC READ
PUBLIC TICKFT
PUBLIC DEFINF CLUSTFR
PUBLIC DISTRTIBUTICN MAP
PUBLIC &DD?BIT16e
AWAIT_IND ECU 2 VEXRR THESE ARE THE IDENTIFICATION
ADVANCE IND ¥QU 1 R%X CODTS ~ECOGNIZED RY THE
CREATE_FVC_IND FQU 2 =% GATEKYWPFR IN LEVEL IT OF
CREATF_ SFO IND EQU 3 %X MCOTTEX
TICKFT IND FOU %

2EAD_IND %OU 5

CREATF

PEOC_IND FQU 6

PREEMPT IND FOQU 7

DEFINE

DISTELIB

CLUSTEA IND FQU 8
UTION M¥P IND EQU 9

IF GAT®MOD

GATEKFE

PE"_IP DW QA36H
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GATFKEEPE~ CS Dw 0RBADE

FLSE
GATEKEEPER TP DW A2€RH VHEEE 1 BR8H (cmm e m e
GATEKFFPE- CS Tw (B4CEH TRadE 2 padd (-- - -————mm—— -
FNDIF

GATFFEFPER FQU NWORT PTR GATEXFEPEE_IP |
o

CSEG |
|

pRKE AWATT kx AWATT ki AWATT k% AWAI] ®AE Ay [P dsokmckck

AWAIT:

PUSH ES 1
MOV ST,2{"”X] 3ST <~== PNT TO COUNT AWAITEM
MOV EX, [FY] {BX ¢—— PNT TO NAME OF FVFNT
MOV AL,AWAIT IND

PUSH AX tN <—— AWAIT INDICATOR

MOV AL, [RX]

PUSH &X {BYT ¢~- NAME OF EVENT

MOV AX,([ST] tAX <-— COUNT AWAITED

PUSH AX IWOPDS <-= COUNT AWPITED
PUSH AX iPTR_SFG <-— UNUSED %ORD
PUSH AX {PTR OFFSET <--UNUSED WORT
CALLF GATFKFFPF& -

POP ES

RET

pHE% ADVANCE ##% ADVANCE *%% ADVANCE ®%% ADVANCE #¥sessokssss/ :

ADVANCE:
PUSH ES

MOV BX, [BX] $BX <-= PTX TO NAMF OF EVENT
MOV AL,ADVANCR® TND

PUSH AX tN {-— ADVANCE INDICATFE™

MOV AL, [RrX]

PUSH AX iRYT <—= NAME OF EVYUNT

PUSH AX $W03DS <—- UNUSED wCRTD

PUSH AX ;PTR_SFG <== UNUSFD WOKD
PUSH AX iPTR_OFFSFT <~-UNUSED WORD
CALLF GATRKEEPWR

POP ES

RET

k% CREATE_RVC *%% CREATR_EVC *¥% CREATF_EVC bkttt
CREATE_FVC:
PUSH FS

1726
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MOV BX, [RX] $RY (== PTE TO NAME OF FUENT
MOV AL,CRTATF RVC_IND

PUSH AX IN (-- CTRATE_EVC INTICATCZ
mMow pL, (RX]

PISH &YX {FYT <—- NAME OF EVWNT

PUSH AX tWORLS <-- UNUSED ¥CRD

PUSH AX ;PTR_SEG <~- UNUSED WOV"D
PUSH AX ;PTR_OFFSFT <--UNUSED wORD
CALLF GATiKFRPRR

POP FES

RFT

:x::;::ff CQ;\ATF‘SFC skl CEEATF_SEU R CD.FA'i'E_S ;,'Q sesgnmeaene e e g /

CEFATF SECQ:

PUSH FS

MOV ®X, [RX] {BX <¢(-— PTR TO NAMT CF SFQ
MOY AL,CRFATE _SFQ_IND

DUSY AY iN <-— CRFAT% _SEQ INDICATER
MOV AL, [BX]

PUSH AX {BYT <-- NAME OF SEO

PUSH AX {WORDS <—- UNUSED ¥ORD
PUSH #X ;PTR_SEG <{-- UNUSED WORT
PUSH AX ;PTR_OFFSFT <{--UNUSED #ORD
CALLF SATFKFEPFF

POP FS

PET

pR¥s TICKRT *%% TICKRT %% TICKFT #¥% TICKET *%% TICKE] %%/

TICK®T:

PUSH &S

DUSH FS sTICXET NUMRER DUMMY STCRAGR
MOV CY,SP {POINTRR TC TICK®T NUMEWE

MCV EBX, [RX] tBX <(—=- PT? TC TICKET NAMF

MOY AL ,TTCKFT IND

PUSHE AX tN <——= TICKFT INDICATFR

MOV L, [RX]

PUSH #X {BYT (== TICKET NV#ME

PUSH AY {WORDS <~-= UNUSED wORD

“PUSH SS ;PTR_SEG <{-— TICKET NUMBER SEG
PUSH CX ;PTR _OFFSFT <~- TICKET NUVMBEP POINTEF
CALLF GATFKFFPTR

POP BX 'RAFRTRIFVE TICKET NUMKER

POP ES

RET
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5 nins s Nr kKol iR et R N S I NI RINIE N RN I
B IR AR ARAS AR R ok AR AR LR R SH B SE NS XS AP RS X NSy ,‘
. o
R B3 SR B R P RAE (8 o A A ‘J
4
MCCRATEY = TFX/T5T [codefarB203171 ,dataflabran] | )
3538 373 At R fe s 2 A s et Rk eyt o e Aesfe sk e sl SR A Ae A e NN N AT IR ORI ORI ROAL N B MACKRIN R R X :
2sle oy fasksgslera el i o e v eslesiesles sfeofe g sle e slesle oisle e e e siesie sk Sle sl sie ol stesie st v ol -
senes C1PROC 1input option file |
SRS RRAEE SRR 2R -2 AR RS SR A T E TR AR L
S sl e e ek s ekl sl e siesie s e e st n sl sk sk sl ok <
rlproc = B
sy<initl [ccielan[an39)]),datalarfeen] ,m[2],ad(82') ,mar a1l !, e
sysdev, 3
asmrout,
satemod 1
4
£ 3R BT RIHE TR XA NENIX SR ACNL A AR O Me R AR AT AR 200 Mg A2 AR KA I A RTLACR,
£ 378 3 o0 e S X RE 3¢ 2 5 3 o e sl it age ol e o AR o o stk o o o o o Ak ok ol ok i o e o T 9 R SR SR Tk SR 3 09 % R o 3
: TRACKER input ootion file |
b < 5608 U N AL LN LS8 2 N2 A T XL T[22 AL Afe e o 3l 26 % 2 e YT og e 3T ¥2 o e %e 3T e vk Rl o 2 1N REOR NIRRT
b ve st nasie st elestofeiasiesioiesione sl sl s slesle e s B e sie e s o sie e e sk sk b NN s R, b 1
tracker =
trkdinit [codef[abn{439)],1atalab[6ff) ,m({a],ad4[827]),mavlallll,
trkietece,
zatemod
B 5 <52 R sk esiesle s ofe e st e il shode st Me sl sl sl sia s sz esle s sle s sl e e B slesie 5
TR 37X e 0 X2 0 3 %8 R R e N ok Be ok 9k e 30 06 0% e 3 ek ol olR o e e O %3 oK 34 3R A< KR X 306 K e KO Rk Ko RS NOOR B3R N Nk
CT inpu* ovtion file
< o e s e vl s sk s o nleste koSl Tk Bl ko s,
S R e e Ak R ek A ARe sl e e e
rslreact
mgltinit [ende{ab{436]) ,datalar[4ai1e? ,m{en],ai{e2]],manlall]ll,
nsltrair,
satrnni
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sPPENDIX F

tp—t

LINX2& Iaput Opnticn Files

Tre IMPUT ovntion directs LIMYXPE to ob*ain further commanrd
line input from an indicated file. This reducrs the amcunt
of interactive tyving needed to 1irk various modvles
together, In essence, the 1nput file is a tateh file
scanned  rty TLINYRA, Tor example, the modules shown ir
C1PRGC.INP are 1linked with the command : LINK=R C1PROC[T]!
where I denctes that CIPRCC.INP contain the actial filrs  to
te linked. The name dpoeariﬂe on the lefthand side =f tae
equal sigrn in the LINXRR nptinn files is the name assifned
to the C¥D mndule, Therefnare, LINKSR CIPRCCII) orrdiuces thne
C#D rmodule CIPFNOC.CMD, Metails crnecerring this yroceinure rmay

te found in [Ref. 1£].
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if {{rirarv/bduffer ub)-

binary/bhrffer 1h))>=huffer_leresth) tnen

03
. k = add2bitiFf{(bv2ffer 1b,cne);
call awai* (MISSILE ORDER_OUT, «)i
ends

ends /% Ao i */

end mslorder;

Beo 37t R34 e e %o sk ol ieae 313 S e efe o e e oesie o ok 3o s aje e e o o o o 40 ok X< 3¢ 3 834 332 S 4 A6 N e S RS XS e A 34 TR SRS
“ TPKEPRT is the main module nof a prrecess at Cluster 2 e
* that simulates the consumrtior of track detection data. *
¥ It sipnals its consurotion ty advancinz eventcount *
* TFACK OUT. This module is linked as shown in *

* CR2NUSFRIS.IMNP or OLPUSYR/T.INP of sppendix F. #
* PL/1-R6 Scurce File Mame : TRKRPART.PLI *

sz sl el sjaae e slens e ol i sikook dlesie e e siesle sl ole e sl iz el e sl e e e sle e Xe sl Reseie o e s deRe ksl g s sl 3k

trkrprt: procedure
%Zreplace
infinity by 32767,
one by ‘0031 b4;

¥include “sysdef.pli”;
DVLLAVE

i fized bin (1%),
¥ bit (16) static init (7Q@re’b4);

/* end DFCTLARATIONS */
/* main %/
d0 1 = @ to infinitys

k = add?bitl6/kx, nne);
rall await (TRACK_IN, k)i

/¥ consume ') 3/
call advarce (TPACK_OUT);

eni: /% dn 1 */
end trkrprts
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MSLORDER is the main module of a prod;cirg process at
Cluster 2 that simulates issuing missile orders. [t
siegnals the rext iteration of missile orders ny
advancing eventcount MISSILY ORD¥R IN. The consumer is
MSLREACT at cluster 1. This module is linked as snown
in C2USFRS.INP o~ C2USER/T.INP i{n Appendix F.

PL/1-86 Source File Name : MSLORDEH.PLI
Contained in

MCOTTEX Command Module Name C<b>E€3 CMD
MXTR*CF Commanl Module Mame ®R/T.CMD

£ 330 Xe 3 ot 3 e e A eale %00 Sl e e A oA 37 S st e e o sie e e e e e oyt o e 3 e stk siesiesde e e ste el ol sle s s S e ey

lorder: " procedure
Freplace
_infinity by 32767,
one by ‘€071 b4,

buffer_lerath by 59;
%include “sysdef.pli’;
DWCLARF

i fixed bin (195),

(k,buffer_ub,buffer_1b) bit (16)3

/* end DECLARATIONS 3/
/* main *//
10 1 = 2 to infinity;

/% simulatinn of missile nrier */

call advarce (MISSILF _OFDER_IN):

buffer ub = read ‘MISSILE CRDER IN);

put skip(2) edit (“Eventcount value = °
huffer _ub){a.hti%));

tnffer 1t = read (MISSILE_ORDER_OUT);

put skip(2) edit (“Rventcount value = 7,
buffer_1lb)(a.ha(5));

2 3¢ 317 512 2l S 2 sl i e e i i a8 2202 BT 32 ¥e 52 B2 EHE RO N2 AK N2 AKX N K Nk A0 e NN T AeKT SEAR SR SRR ORI e
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20 ¥ C2UINIT is the initialization module for the Cluster 2 *

e * processes that are multiplexed or SBC 2. This module is *

SR * linked as shown in C2USFRS.INP or C2USER/T.INP in w

e * tppendix F. *

I.I e PL/1-96 Source File Mame : C2UINIT.PLI S

S % 3
3 9 e e % o e 30 X¢ 50 N0} 3 o e o seste o o sbek le e ek oyt st e e e s e e ol o i n sl e e e B A RO WK SR e N
c2_users_init: procedure options (main):

& %include “sysdef.poli”;

ff /* begin */

- /* missile order */

N calt create_proc (“#37b4, “fc b4,

R ‘m82¢ ‘b4, ‘¢6ff b4, “¢C29 b4,

e ‘A439°b4, “@Eff b4, “PEFfbA);

T call create _proec [ “?4°bv4, “fc'b4,

iﬂ. ‘0940 ‘b4, ‘06Tf°va, ‘¢@de’ba,

g ‘?m439°be, “PBff b4, “UGff ‘bi);

rall awalt (“fe'bv4, ‘B1°v4);

end ¢c2 nsers irit?

L 2

o
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if {/binarv(buffer ubl)-
binary(buffer_1b))>=buffer_lenzth) then

dos
k = add2bitif(buffer_lb.one)s
call await (TRACK OUT, «i;:
ends
end;s /% do FOREVER */
end trkdetect;

e e 550300 o ot e e e e 3323 e ale oo Xe kK e e e e e 3k 3ok ke e ol e e e ale ok o o e i el e ol e e 30 R SR o B Rk




e T T e e el e dha e lion et et B dave Tape Sant e At e S Ai2n "aiC sl AR Al okl AL M R AT S R AN A A

o

»

}3{ e e oo e e 3i0 2 N e 3 55 e 30 o o 2 e e s 3 e o e e st o %6 Siee e 5 e ook e 5iE o e He e e HE e 2 A 2 KN AN OR

D * TRKDFTECT i< the main module of a producing process ¥

N * that simulates the detection nf *racks ialr ccntacts) *

is * and advances eventcount TRACK _IN 1o sizual that the *

, ¥ next iteratior of track data i< available. The consumer *
* process is TRKRPRT, located at Cluster 2. This mcdule *
% 45 linked as shown in THRACKFR.INP or TSKER/T.INP of %
* Appendix F. ¥
3 %
* MCOAKTFX Command Modnle Name : TRACKER.,CMT *
% MXTRACE Command Module Name ¢ TRKFR/T.CMD ®
et ot 35e Sl e % ok 3 2 s o 3 s ok o dle e ok o e e o e o o s 2 3k e 3k o ok ke e 9 e 3 8 3 oj8 e K e e Y 42 e KT e 2T %

.

o

h trkdetect: procedure ;
4

Zreplace
FOREVE?P by “1°b,
one by ‘0271 b4,
_ buffer_length by 5¢€3
) @ Yinclude “sysdef.pli’;
o DECLARE

i fixed bdin (15),
(k,buffer_ub,buffer_1b) bit {186);

/¥ end DRCLARATIONS */
/* main */
do 1 = @ to 3200¢;
/% simnlatior of track input data¥*/
/% Input fron real-time sensor here X/

call advance (TRACK_IN)S

buffer ud = read (TRACK_IN);

put skip’2) edit (’Eventcount value = 7,
buffer_ndbi’a,t4(s));

buffer_1h = read (TRACK_OUT):

put skip(2) edit (’Eventcount value = 7,
buffer_lbj{a.bh4(5));

»
)
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A

e

DFCLAPE

ed nin (18),

fix
hit 16) static init (7QV427br4 )5

i
v
/% end DECLAFATIONS %/
/% main */
do i = 2 to irfinity:s
k = add2trit16 'k, one):
call awalt (MISSIL® ORDE2_IN, k);
/* consume’) ¥/

rall advarce (MISSILF_OFYDEr_OUT)S

endy /% do i */
end msltrairs

33 32 s e o o e e 30 e 0o ke e e %0 ok 3o e e ot ol e ek XKool o A e ol 6ok e ok 3 sl o e R o AR KRS R HOR K¢
* TRKDINIT is the initialization module for the process *
* TFACKEF (£MD filerame). Tt is linked as shown ir ¥

%

#* TRACKER.INP or TRKFR/T.INP of dppendix F. %
% "
* PL/1-86 Source File Name : TRKDINIT.PLI 3%
% 3%
e e ek 3o e 38 K25 K35 2 b e e o e o ate e ke ok o sl e e o e e e el o o 3 o e e e s sy s e e el wE NN e TR N B
trkdiinit: orocedure ovontions (main)3s

Zinclude “sysdef.pli”:

/% hepsin %/
call create proc {‘%17bp4, “fc b4,
‘200A°b4, ‘WAFf “b4, ‘23 b4,
‘f439°b4, “O6ff b4, “C6ffb4):
call await (“fe’b4, “21°n4):

erd trkdirits

11°¢
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33 5 0 o e 2o ok it e 203030 s 30 o e o 3 ofe ot o alk ol 2 fe ol 46 2l e e 3kt o 3t 3 2 XC 3(C 3K 3¢ 0 3 NE e3¢ Ko A 346 e 340200 37 K A w8
* MSLTINIT is the initializatinn moiule for the process
* that simulates the traininege of a missile laurcher as

sk

* a result of orders receivel from the MSLORDFF nprocess X
% of Cluster 2. This modiule is linked as showa 1n i
#  MSLRTACT.IN? cor LAUNCH/T.INP in Appendix F. =
% &
* P1L/1-86 Shsurce File Name : MSLTINIT.PLI ¥
e 3

37 42 3 %2 e ok Ao o e 3 e dje Az o3y e slesle e e e eode A e Fesie e el e sje e e Ak A 3R o3t ez A2 A RO Ke ez e Ao e e sl ne sl

msltinit: procedure options (main);

%include “sysdef.pli”’;

/% begin */

call create_proc {'#2°b4, “fc b4,
‘0600 ta, “04d8°t4, ‘00G237b4,
~ ‘r439°bs, 7448 b4, “P4de’t4):
call await (“fe’b4, “C1°b4):

end msltinit;

S 2o 232 e e e e e 3¢ 3¢ e Re A e Ke 24 Xe e e 3z 2ir e e ol K e el ok 3¢ e 36 3% e dje e Re s dgafe sk e e e dfeofe ol e e e el Sese e ke A Ne sl

* MSLTRAIN is the main module of a process that ' responds =
* to commands issued by MSLORD¥R. It is a consumer of %
* missile orders. It signals its use of a command hy *

* advarcineg distrivited eventconnt MISSILE ORDER_CUT. u
* Tt is linked as shown in MSLERACT.INP or LAUNCH/T.INP %
* of Appendix F. *
P

% P1/1-86 Source File Name * MSLTRAIN.PLI #
# MCORTKX Command Module Name : MSLRFACT.CMD %
3 MXTPACFE Commanqi Module Name : LAUNCF/T.CMD *
b3 %2
e 3 3,0 30¢ 302 32 00¢ 2 ajc ol e 31 e e e 3y e ol o8 e ol sl slesle ote e sle e s ol e e i oie Ao Sl e Shesie e steste stz e sle sl Mesln sz al st s 0 sl skl ok )t

msltrain: procedure
Yreplace
infinity by 32767,
X one by ‘£0€1°t4;
.
. Xinclude “sysdef.pli’;
' .
%
\
|
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Beth Clusters - there is ne actual compuatations belire
dore by ary MCOFTUX process, so Fthernet Heaquest Packets arid
Fthernet Packets are being ezererated at the fastes?t pcssibl«
rate. Any possihle timine problems would t= exprsea by this

demonstratior process. None were roted, and tne processes

performed as expected.

- The system console sbown in ¥igure 11 is used to monitor

3 using DIT26) changes in GLCRAL data and shared me~cry
structures. 4 process that avtomatically proviceo: diaesuostic

! and disolay supoort is vunder development for ATC STAR. Iris

rrocess will execute under CP/M-R6 on sinezle becard computer

1 in each cluster. Source code for the demonstration rmoueel,

except for Tinkf6 input optior files and the NI3A13 Driver,

follows. The input option files and MNI3€1l¢o Driver ar=

contained ir Appendices ¥ and ¥ respectively.
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Ethernet
MULTIBUS
» [c2rroc C2USERS
SBC SBC 2
CLUSTER 2
MUL. T I1BUS
SYSTEM MSLREACT TRACKER CIPROC
CONSOLE
SBC | S8C 2 S8C 3 SBC 4
CLUSTER |
FIGURE 11 - Demonstratfon Model
112

-------------
...............
T A e P B B A T

D L

. . I P I B .
- B - ~ -~ - . . - Y.
At At AT AT e A et At A A e LA AR AT T L Tl Te e e

ha 2 RAn R TAn T A X v CA NS S e sl St i Sk s nricatel i et i AR P A A T St Sioe S A A AN AR A S B S AT dn S An nrS S0 “Nhe i Alke S hal Tnf et Rt A A B
e PN O e "l Nl SN . Pt - A .
-



AN A

Sr N

3

Y
.
-
]

P L W T N A P S Y I I S T T T e T

™ —

..... i A bt SRR A i el S A AR Bl S A a Bl ead et an N W W WL WL WO WU T WO W
.
.
P

APPENDIX F

Fp]

PFMONSTPATION PECGRAM SCURCE

e}

ODE

1l

The mniel nf processes that iemonstratec the
Aistritutivity of MCORTFX over Fthernet is 1illustreted ir
¥igure 11. The 1interactions that are occurrizg at e€anrh
cluster are as fnllows.

Cluster 1 =~ The MSLFFACT (missile launcher reaction)
proce<s and TRACKE? (tarezet tracking) process 2et a tircket
through the kernel (SYSTEMSIO) to write to *hre Etrernet
Reguest Block. This corresovonds to nser transparent
simultareous reauests for Ethernet access. The NIZ<1¢ Driver
and Packet Prnacessor is orocessinz Ethernet Heauest Packetls
and Ethernet packets. Al]l procresses are competineg for access
to GLOBAL data via the kernel.

Cluster 2 - the MSLORDEF (eenerates missile orders) ard
TRKRPRT 'track repnrting) oracesses are multiolexed on rne
real processor and are scheduled and tlocxked dased or  the
Interactisn with the Clnster 1 vrocesses. The $I331¢ Driver
ard Packet Proressor verforms the same furction as that 1in
Clnster 1. Tre code is tdertiral with the exreption of tre
initializatinn module., Recall that this modul~s 1in each
cluster 1is responsible for the creatior of evertcounts anA
seaquencers, as well as calls to DEFINFSCLISTTH and
NISTFIRUTIONSMEP, which are cluster and eventecourt—dep=2ndent
‘Aictritutian of) oprocedures,
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Lo
0
o0 MOV AL, DISTPIRUTION MAP TAD

- PUSH

- PUSH
- PUSH
n PUSH
o DUSH
CALL

ADD
PoP

Fiﬂ RET

AX

AX

AX

SS

CX
F GATFK¥TPFR
SP, 4

FS

tN <-= TISTRIP_MAP_IND

iBYT <-- UNUSED WCFD

iWORD <—= UNUSED WORD
{MAP_PTR_S¥G <-- SS
iMAP_PTR_OFFSFET <-- DATH PTVF

p¥%% ADD2RIT16 *%% ADDRRIT16 *%*% ADD2BIT16 *%* rDL2RIT16 ¥%/

ADD2
MOV
MOV
MOV
ADD
RET

FND

RIT16:

SI,([BXx]
BRX,2(eX?
PX, [BX]
BX, [SI]

3ST <-- PTR TO BRIT(16)#1

'BX <-== PT® TO BIT(16)#a2

;BX <-— RIT(1€)#2

?BX <-- BIT(1€)#1 + BIT(16)#2

11v
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SR A A e M R g s Al A S A SRR MR AN A S M ACAN b ARG A Al e A Al et ad & K B o e

::{::}r:{: PREEMPT e sieske DREEMPT shedlese PPE?MPT siese e P“EEMPT ::g:::;;::::::::.‘::::::::;:;;,/

PREEMPT:

PUSH ES

MOV BX, [RX] $BX <-- PTR TO NAME OF PROCESS
MOV AL,PYTEMPT IND

PUSH AX ‘N ¢(~~ PRREMPT INDICATER

MOV AL, [3X]

PUSH AX {BYTE <-- PPEEMPT PKOCFSS N:ME
PUSH AX {WORDS <—=- UNUSED WORD

PUSH AX {PTR_SEG <-— UNUSED #0LD

PUSH AX iPTP OFPSET (== UNUSED wCuD
CALLF GATFKFFPFR

POP ES

FET

; Hee% DFFINF_CLUSTFR %% DFFINF _CLUSTGR ** *%/

DRFINE_CLUST®?:

PUSH TS

MOV BX, [BRX] iBX <(~= PT® T0 LOCAL¢CLUSTER$ADDR
MOV AL, DEFINT CLUSTER_IND

PUSH AX tN (-— DFFINE_CLUSTER_IND

DUSH AX iBYT <-- UNUSED WORD

PUSH WORD FTR (EX] {WORDS ¢-—- LOCALS$CLUSTFRS$ADNDR
PUSH AX ;PTF_SEG <-- UNUSED WORD

PUSH #X $PTR_OFFSET (== UNUSED #0:iD

CALLF GATFKFRPPY

POP FS

PET

s%%%  DISTRIBUTION MAP %%  DISTRIRUTON MAP  woix w3

PISTRIBUTION_M#rP:

PUSY ES

MOV ST, 4[FX) tSI <-- PTR TO GROUP ADDRESS
PUSH WOPD PT? [SI] {STACK THF GPOUP ADDFESS

MOV SI, 2(PRX] ;ST (== PTR TO ID OF MAP_TYPF
MOV AH, [sI

MOY SI, [BX] iST <(== PTP TO MAP TYDPE

MOV AL, [SI] . iAT, ¢(== MAP TYPE

PUSH AX iSTACK IT AND MAP_TYPE

MOV (X, SP tPOINTEF TO DATA

199
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1

s
®

.7*'1, T ‘“f"*ﬁ'v FTaT T
LY . EPREN .’ R

s%%% READ %%% PWAD =%% RWAD *%¥ READ *%% REPAD %% JEAD R/
RWeaD:

PUSH ES

PUSH FS SEVENT COUNT NUMMY STOKAGE
MOV CX,SP iPOINTFR TO FVENT COUNT
MOV RX, [BX] iBX <-- PTR TO EVFNT NAMZ
MOV AL,READ IND

PUSH AX iN <~= READ INDICATE®K

MOV AL, [RX]

PUSH &X tBYT <== EVANT NAME

PUSH AX yBYT <~-— UNUSED WORD

PUSH SS tPTR_SEG <-- EVENT COUNT SKGMENT
PUSH CX +PT® OFFSET <—= EVFNT COUNT POINTE-
CALLF GATFKFFPWR

POP BX {RETRIEVF ®WVENT COUNT

POP ES

RET

j*%t CREATE_PROC *%% CREATE_PROC #%% CREATE_PROC oiriorsiis/

CREATE_PFOC:

PUSY FS

MOV SI,14[BX] 'ST <-- PTIt TO PROCESS ES

PUSH WORD PTFP [SI) }STACK PROCFSS ES

MOV SI,12(Bx] 7SI <=- ®TR TO PROCESS DS

PUSH WOEFD PTP [ST1 ;STACK PROCESS DS

MOV SI, 12[PY] 7SI <-- PTR TO PROCESS CS

PUSH WORD PTR [SI] tSTACK PROCKSS CS

MOV SI, 8[BX] $SI ¢== PTT TO PROCESS IP

PUSH WORD PTR [S1I] $STACK PROCFSS 1P

MOV SI, 6[BYX] tST <-- PTR TO PROCESS SS

PUSH WORD PTP [SI] $STACK PTOrESS SS

MOV SI, 4(PX%] tST <-- PTR TO PRCCFSS SP

PUSH wORD PT® ([SI] tSTACK PROCW¥SS SP

MOV SI,2(RX] iSI ¢== PTI T™0 PROCESS PRIORITI
MOV AW, [SI] ;G®T PROCFSS PRIORITY

MOV SI,[BRX] $tST ¢—- ®TR TQ PROCWSS I

MOy AL, [ST) $1GFT PROCFESS ID

PUSH AX 7STACK PROCFSS PRIORITY ANT 1ID
MOV CX,SP $POINTEP TO DATA

MOV AL,CRESTF PFOC_TIND

PUSH AX tN <—= CREATE PROCESS IND

PUSH AX tBYT {-— UNUSED WCRD

PUSH AX tWORDS <=-= UNUSED WOPD

PUSH SS iPROC_PTF SFGMENT <-- STACK SEG
PUSH CX {PROC_PTR OFFSTT <-- DATA POINTER
CALLF GATFKRFEPEX

ADD SP,14 tRTMOVE STACKED DATA
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PERVERSHE LR AP IR R XE TR PRPRB AP LS R AR CR P\ FEFUS (R AR B AF 3 SHSLF AR 2 -3 13 133 FXE XS ARNEX
RN N RO AR R 3 RT 3 RN KAA e R AR A R AL
LR '2PR0C 1nput option file AR a
sk sl aesk desiisn 22 qT Az NN NI IR L HTHI AT LA e S s s Mk ks

2 L B RUIRMRIIIRA
,‘ P NN IINTN R 32 223000k 232 32 52 e Xeaje Me 2 Ao Xe ¥ A Xe v 3k SROR YRR e e s TSR SR e AR e R SR e

clproc =
sysinit? [code[ab[439]11,data(ab[r@¢]),m[8),ad1([@21]),maplalll],
sysdev,

E asmrout,
i Fatemod

L e et a5 3 Xe o ofe e e 33 o afe o e Xe e oot 3 sl e e e e 30 e 2ok 3R o e ol ofe 58 ¢ e 52 0 33 K B8 N Ko O K RO Ko

O T s e e i sl ol ot e sls o sl e e dkode e sla e Sleale 3l shesioale e siesly e Do ok e SiE R O N RO SE MR N AT RN SNt I e R s

:

.

N ok C2USTRS irput option file R X

z. s e s i steafe e i el e i st s s S e A e e ol R Ao e e 3 A e e X e 2Ol oe e R RN S A RE XX R0 B
e wSa ot .

Sesfeslesl spenesiniasie Bl o 3 e slesiealeose sl sjesle e ok e sl o s S e sl ool sl e e e sl el e s

B3 3+ S XE S FEVE KSXF F 3

AR XS Bk

oo we Pa ve
PES (B 43 73 S

€T ST R s g e s e sl

catg s st 3oty 2 B v an
R AR RS KRS X B AT

czZusers =

c2uinit [codefabnl439]),4atalab[6ff],m{@],ad(e2]},maplalll},
: mslorder,

) trkrort,

zatemod

203 aje e weole 3 o Re 3 e 36 33 e o o4 e 3 Kok e o S 2l K6 39830 02 K ok 30 %6 KK R e R e R N e 3R RS R AR 303
i 03 2087 e ek oo s BORe sk i ok o e o e ke st S sl e oK 4 XK R A6 e e S TSI i e S e ele e s Sl e
o kK MXTRACF input option file oK w
:II Sk e T ot R SR o o o} e 63K 3 30 e e s g s gt 3 Kol o 5 i Sl i o o 3 e e R o 402 T RO HNOH 3 X R K
9
- .

103 BEVR A B 30 S e BA N Uie e i e e she e steoie Bl Y e Beoje dle e s N e ol T sl e e ol e s s e o el e Rk s sz s sl s st

MXTVACE = TFX/THC [code{ablasCll,datalabi{ascl)]

als ale shonts sloabe oty aig ot
SRS LINI IR S

s wdg o s o . ats sle ol ale ubs 2to ol s afs sle o ot
Sl s sieag Pesfe ol sle st Nesle e sl s Hesle sie el Re e

bxd

52 ¥ Ao e A e Kooy % 36 36 3¢ o %3 30 3¢ o i e A2 e

p [RECRE option file

. B2 B M e W T e YR B R < Medlt sie N sl s e e e sl e

'_ RIHI DN DA NT WL IR I RATK i3 ¥z 3 s X 5¢ R 0K TR 2 e xe 2o s 5000 3T AL e R e e N Re 2K ek
il

{ clproc/t =

p

sysinitl [codelabl43917,datalab[&ee] ,n{?1,ad[%2)] ,maplalllj,
sysdev,

asmrout,

> gatetre

B

T 7

v v vy
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EEREER R ow 2od ML AN S abes S st S A Sasuth sl Aath Sl s el Ane e Seh bl N Sl
. RS ST -

Mg gt e o]

R

L.t't
- 1 X3 PRL L IR ARAR -2 P LS -F -4 53
= TLY®R:/T input npt1on file

2t s ale So ob. uie ale ale uls

P R A S

**»$**»m B s X6 R S R 5 HOR SR R R A

PRSVEVE AP USSP O kB X 1P S <

4 trker/t
3 trkiinit [codefat[439)),datalab(€rf),m[A],ad(e2]],manlallll,
trkdetec,

Zatetrce

s ube 20s WS ale aty wle w's wis Vo 2te
2 sie e sl e sl et

22 s sent B e e M %k A 2 e s xe ol Kot R 31 e ok MK e e Ao A M e Be o6 ai e Ko A e e %2 K 3 ACACHR Ko s xe i A2 A KN 2R R ALA HeKe
R LAUN"H/T irput option file ool

Sl el s ale e el e Yestesle e s siesl ol sl e ne sle sieole sl sie sledle e e sle ot e e e sl e e e R T S SN s i s sl s BR gl sy

s o ats als ols wle ale ofs ols e ats wts P ats ale als nls oty s o, ' 20 wle ats o, U
31z st 3% st sie sl st ol sl ale e st e sjead sl sle slesie i e e sle sl s sl sie sy ol e e sl e sle s s e e e s A AR S

¥ ¥2 3,732 A 9K 4L )} :z>;~>,<:.<:;==,\),::':;}::":{:*:'*k:f***xw 3 a2 352 Aok S o KN A K e K2 T KR INCNT HIRT RERI N RIORNT AL KL

launch/t =

msltinit [code[ab[439]1,NATA[AB[4d8] ,M(¢] ,AD(&2]]) ,maplalil],
msltrain,

gatetre

2 %2 3 32 3 5l i 31 2t 3t e 2l ol Xe e ol 9i2 332 34 30 e 3¢ Dl e ole SR 31 R Ak 318 S 3 B AT e e sie 31 KT e T AR 3z AR A A3

e Yo wte o o fo u!. o ol s wia o s » e ahe o P <4, 2 28 oty i of,
23l sl Sl sie sl e IOV NS ¢ 2ol Sle e e e sie e e de e sie e e sl i e Hie e sie e s sy e R Sl sl R NE 3 Bk

[ ke s CZPPOC/T input option file
.- A R A A AR AR A AR A AR R R A R SR

e sle sl sl e sl siesie sie st sy st sle sje sl Bl sesje sl e olzal i sl ofe ol sle e e sle sie sl ol i e sl sl e sl e sl sl A B2 SR

HR At 0

SRR EARR R AP AP A RS- AP AP

. c2groc/t =

== sycinit2 [codefab[439)),3ata[ar(e?¢],m[@],ad [&21],maplalll]
o sysdev,

: asmrout,

fatetrce

-

52 21002 a3k 3 i e st 3 i ae sie sk e BEoR N K2 Ko ol SRR MO SR g e ot 2t 34 e 3 e 318 32 HK 9K 3¢ I NE HTIR 3 e 5 A 4 N2 NINL A NE BN
3¢ R 2 5 32l Mo vl st ol sl oe 30 3k Aesle KT e SE AT SR SR 30t 32 e 3 %o 37 A% KT NG S AT HENL AR AT AN AT BT RINT 223X 38 R RTHRL ALY
C2USTR/T input option file

- 30 X2 2 3 XS AT X R R A VR oK A B AL LRI RN R NINIRT TN H03e 0,858

12 sl 2 e s e 3T 0 SIERE e st N 30 e e A8 3 R Me NN ke B RO N B At BN

N ng BN

S8 NS NINCNT RN R HINK

c2nser/t =

c2uinit [code[abf4391) ,4atalabfefe],m{e],aa(2zl]), ,maplalll],
mslcrder,

trkrprt,

= gatetrer

W

———
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APPENDIX G

e

EVEL II MC

12
=)

IPX SQUHCE CCDE

The 1L1FV®L 1II source code, written in PL/M-86, 1is
contained irn file LEVEL2.SFC. Due to the conditioral
compilation switches <contained in the cole, 1t should ¢te
coempiled for either the MCOFTEX version or MXTHACE version,
Files are provided to be used with the SUERMIT utility [Ref.
191. The MCORTEX version of LRVEL Tl is compiled oy wusing
the SURMIT file L2CMPM.CSD (L¥VEL2 compile, MCORTZX). LEVFL
11 is one of the relocatable code modules shown in the
SUBMIT file LNKKM.CSD, which is used to lirk the modvles
togesher for KORE.CPS., After linkirg, the resultant file
must be located usina the LOCSF uvtility. This is provided
for in the SUBMIT file LOC¥M.CSD (locate MCCRTEX). The file
¥KO%% is created ard tecomes KORE.OPS atter transfer to the
multi-user CP/M-86 system. KOPE.OPS is lonaded by MCO:TEX.CMD
under the CP/M-&F operatinge system. Memory mans for ¥CRF.OPS
and Xor<.7%C are prrvided at the end cf Apvwendix H, The map
informatior comes from FOFE.MP2 after corpilineg, linkire,
and locating the applicable files.

In the source listing for LFVFL2.SRC, the executahle code
must berin in enlumn 7 (<ee L2CMPM.CST). It appears left

justified in this 1listine due to thesis format reauirements.
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R N Y T T Y Y T Y T T N N N N T e N e e W TN SA TV S e ey (VoW mw L emr R Te e w o —we

e V' Rl . ', ol o
g e s 23 52 3 NE 50

E RS SEVE A R TR 2
L3 %

EXE s

st *7':‘*:‘::’.:::{0"--- 0% 3,

S s T Nk

B AR AT 3¢ 3 AEHE A AT K AT AT X2 AC T HE KT AR X8R KL 32 0% g X2

:F1:PLM8B& :¥F1:LFVELZ2,SRC SFT(MCORTEX) NOCOND LEFT™MARGIN("7)
LARGE

ne e sl e e A M e Re N A s Nz e A ol e ek vie oje ofe e ol 310 % X X2 ok 902 Xe o A6 Re 3¢ 12 38 2 e e e R 5,2 K e NN AL RC A AT Ke Ke s
s 3 o Rl e S 2o e Xe e 3 e s oye e e dlesie ale ol sie ol 33 fe e ote 92 36 3 A 3k 3 i e e 338 20 X8 e %4 258 o 3K o 3 AC 3 o A e A K¢
R SUEMIT file L2CMPT.CSTD * ,
R0t N YR Y K DM NN YR N9 st Mz e 1ok 220, Ne s st e oo e 32 2 Sle e L Ve A KT N 2K BINL AL 22 X XTI NE HE S HC SRR K XS 33 2 B

e NE SINC RINS HE R HOATI NS 5,0 30 R RT R AEAC ¥ 3k ek Hie e At ol STk e 00 22T e 3¢ i e ST Xe B B e 3 g 3K e A% NN ek Be e Aza).

tF1:PLMRG :F1:LEVELZ.SRC 1FSET MCCRTEX) NCCOGND LEFTMAXSIN(7?)
LARG S

v-v
e




£ 200t AR s A ECS AtSadcibal -l Nadh Sinie St P AR ]

- / R R P TRRE £3 iR F PP I AR LR NE AP AR ARAPREARAPES - SIS k] PR R A $ ooz e e el sy noslesle sl oz s e e s n < e /

g [/ W3R B A e Rl e 38 205 X0 RN AT ROHE AR Ao e e *—. 23 3 f**:. L3 S :u A HTHRERERE X3 wv*-.-x %e 3238 >‘.=/
g /%0 (3 QRO e e ok A R stk ol b s o ot ol o el o6 R ol 3o e e e M T o S e RN K
2 /* I-ILE: LFVFL2,.5%C
l VE-SION: R-EWEF} &8-18-g4
PRONEDURFS
CEFINED: GATFSKFWPER CREATESEVC :

READ AWAIT -
| ADVANCE PREEMT i
I TICKY¥T CREATFSPHOC
\ DEFINFS$CLUSTER DISTRIRUTIONSMAP
t OUTSCHAK OUTSLINE
| OUTSNUM OUTS$DNUM
f SENDSCHAR QUTSHEX
2 RECYLCHAF INSCEAR

INSNUM INSDNUM

INSE®X

FFMATKS: 1ty CAUTION PID 10D CAUTION 1L U1 CAUTION!!!
I[¥ NEW USFR SFRVICES AR® ADDED TO THIS MODULE ‘
OF CHANGES ARF MADW TO EXISTING CNES, MAKE 2
SURE TYWE LOTATOR MAP (FILE: KORE.MPR) IS CFECK- #
8D TO SEE IF THE LOCATION OF “GATESKFEPFPR” HAS
NOT CYANGED. TH¥ ABSOLUTE ADDRESS OF THIS
PROCEDUXE EAS 2EEN SUPPLIED TO THE GATESMCDULY
IN FIL¥: G8TF,SFC. I¥ IT HAS CHANGED THF \EW 5
ATDRESS SHOULD BE UPDATED IN FILFE: GATW.SXC d
AND =FCOMPILFD. 2LL USER PRCCESSES #ILL FAVE
TO BE RWLINXEYD WITH FILE: GATE.OBJ AND
PELCCATET.

LITFPAL DFECLARATIONS GIVEN AT THE BEGINNING
OF SFVFRAL MODULES ARE IOCAL TO THE FNTIRE
MODULF, BHCWRVEP, SCME ARr LISTED THE SAME
IN MOOF THaN ONF MODI'LE. THF VALUE AND

THEPRFORE THF MFANING CF THE LITPERAL IS

COMMUMICATED 2CT(CSS MODULF ROUNDARIFS.

‘NOTSFOUND’ USFD IN LOCAT®SEVC AND -

CrFATESEVC IS AN EXAMPLE. TO CHANGE IT IN )

ON® MODUL® AND NOT THF OTHER WOULD KILL

THF¥ CREATION CF oNY NEw EVENTCOUNTS BY THE %

0sS. -

-

3 B
: CONDITIONAL COMPILATICON CCOMMANDS AKE US&D TC o
. PLODUCE TwO VFRSIONS OF THF MCORTEX OPErATING .

SYSTFM. "MCORTEX™ IS THE VERSION WITHOUT ANY 1
\ [/0 PEATAINING TC ENTRY OF OS PRIMITIVES. WITH '
1 TPIS VERSION IT IS TXPRCTED THAT THE USER HAS
| CCMPLEPST DRPUGHING COF UUSER PiNCESS CODF ANTD
- TVIS 1S NO TOMGE® NTCESSARY. IM CONTRAST, )
- TUF COTT ERACKETFD PY 'NOT MCORTEX IS MHE rODE L
. 126 ,
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/ EUR SO RBAS <3 SH

XOxe s sg s

FOR

"MXTRACE.,'

"FOOKS '

THE

THF TRACE
TFIS VFRSIOYN
INTO THF QS AND
CODE DWVFLOPMENT STAGES.

VERSTION OF MCORTEZX KiCWN AS

~& 3 31 A0 F e 47 e X6 e Sl e e e e e A0 e 32 %30 e RN 3T AR R 32 [T L A ne

PROVIDES DPIAGNOSTIC
SHOULD BE USED DUKING

< /
‘/

pES 'SR £ /

/lr,r ? :,- 2 Z 32 ST KT TIT SN AT AT ST TN N2 N2 L 3L NI L B3 T ML 0K BB NN IE S< 318 3% Mk NEBE NC O N 3 3 AT K 3T L S ML L XK /

L25MOTCLE:

[/ ¥R LS FAE

ofe
e
/*$******************

alo 2 als ul.
TR 23

e 3's gte als ole oo <ts ot
(AP R DA DR D =S

SR IS

DO

%

/* LOCAL DECIAKATIONS

DFCLALE
MAXSC

PU

MAXSVPSSCPU

MAXSCPUSSSSMEYSYPSECPU

FALST
FEADY
RUNNI
¥AITI
TRUE

NOTSF
PORTS
ZESET
ENTT

NG
NG

OUND
ca

FRBSBLOCKSLFNGTH

FVCST
FRESW
FIBSW

YPE
BAD
RITF

FRBEWFITESFEOURST
INTSRETURN

e

*

LITERALLY
LITFERALLY
LITERALLY
LITERALLY
LITERALLY
LITERALLY
LITERALLY
LITFREALLY
LITFRALLY
LITERALLY
LITFRALLY
LITFRALLY
LITERALLY
LITFRALLY
TITTRALLY
LITERALLY
LITEFALLY
LITwRALLY

sle St le s e e v e e sie sl sl ste ol sl e st e A Sg e e s e e e e o e e e S XK 3t /

e (2 2 A2 98 33 o6 e 0 e X2 A0 o AR e KA A A A A AR KAAN: /

2y

/*@172#***ﬂ************#*******#***************************/

/¥ PROCYSSCR DATA S¥GMTNT TARLF

/% PELARKD

/¥

CECLARN

P+4DS

STYUCTURE

(CPUSNUMERED

VPSS
VPS™

TART
ND

R WY

PUBLIC IN MODULF
IN FIL®

BYTF,
RYTF,
BYTF,
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"L1$MODULE"
‘LFVFL1
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%/
%/
%/
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PR A A R S~ A B T w T T T e T T DI S Sadh § TR YL NI Ty Y T T W TV R YN WY W Y WY YW W WG YW YN vw _.,,r'_v,‘,_,w

r.' JFyT

|

VPSSPRR<«CPU RYT®,

LASTs (N RYTE,

COUNT R WORD) EXTFKNALS
/ % 11 5* I3 %t e 31 e i 2lE e HE NI 38 3t Ak 3¢ 336 M2 3 e X 0 AR AE N T2 20K Ke N2 3C R 3,T IR N X 323 NI NI RO 102 K AT e P2 o% /
/% GLOEAL DATA TFES¥ DECLAPPTIONS 3/
S D#CLAYED PUBLIC IN FILT ‘GLORAL.S3C” */
1% IN MODUL®“GLOBALSMODULE’ w*/

DECLARE VPM:! MAXSCPUSSSSMAXSVYPSSCPU ) STRUCTURE

— B A e ne avn oy —— M4 LA PA P ¢
.t S C— v .
e T M Sl e "'
St coa e e

(VPSID BYTE,
STATE BYTE,
VPSPRICRITY BYTE,
FVCSTHEFAT BYTE,
EVCSAWSVALUR WORD,
SPSREG WoeD,
SSSREC WORD) EXTFRuNALS
PFCLARE
= LCCALSCLUSTFFSADDE | WORD EXTFRNALS
| @
DECLARE
RVENTS RYTE FXTERNALS

DECLAZE EVCSTPL (12¢) STRUCTURF

(EVCSNAME BYTT,
VALUE WORD,
REMOTFSADDR WORD,
THR EAD BYTF) EXTFRNAL;S
DECLAPE
SEQUENCFRS PYTF EXTEENAL;
DECLAXE SFQ¢TAPLE (184) STRUCTURE
(SEQSNAME BYTF,
SEQ$VALUF W03D) EXTRRNAL;
DECLAFE
NRSVPS' MAXSCPU ) RYT® TXTERNAL,
NRSiPS RYTE EXTEKNSL,
HDWSINTSFLAG (MAX$CPU )RYTE EXTFRNAL,
LOBALSTLOCY RYTE EXTERVAL;
' @ /A1 B Rk ne g B ke sl oo e s s deofeoode ool sk Kok stk otk s kRNl X R R Xk /
{ /% DECLASATION OF EXTERNAL PROCEDURE REFERENCES */
: /% DFCLAR®D PURLIC IN FILY “LEVEL1.SRC® %/
[ /* IN MOPULF “LEVEL1SMODULE’ %/
4
L YPSCHEDULEF: PFOCEDUEE FXTERNALS ®ND;
@ /% IN FILT “SCHRD.ASM” */
{ 129
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R T T O rrrrr e yrrrrrrryrrrvee1

}-
. 4
- HET4VP +  PROCY¥DURF BYT® RYTFRMAL; END; -
b LOCOTESRYC . PRCCEDURF (FUFNT¢~AMF) BYTE EXTVinAL: g
‘ DFCLART FYFNTSNAME BYTT;

FNTS

LOCATESSEC :  PROCEDURE (SFQ4NAME) BYTE EXTEINGL;

DECLART S¥Q$NAMT BYTP; -

_ FND e

/u¢175**rw*r******w*x*x**mn*********************$*******$**/
/%  DI#GNOSTIC MESSAGES OF "HOOKS' %/

SIF MOT MCORTEX

N N NP

DFCLARF
MSG1E6(*) RYTT INITIAL( ENTERING PREEMPT’,13.10,°%¢"),
MSG17¢*) RYTFE INITIAL:. ISSUING INTERRUPT!!” 15 12,7¢27),
M5G18(*) 3YTE INTITIAL( FNTFRING AWAIT’.10.1\. %),
MSG19(*) BYTF INITTAL(“PNTFRING ADVANCE ’.1@.15.’?’).
MSGZ1(*) RY™F IMITIAL{ “ENTERINA CREATESSVC FOR %7),
MSGE3Z(*) RYTE INITIAL( SNTERING WEAD FOP EVC: 3%7),
MSG24(*) RYT® INITIAL( “WNTFRING TICK3T ,13,1¢,°%7),

) ,

)

)

T

MSG25(*) TYTE INITIAL(“WNTERING CREATE$SFO %7) 3
MSGR26(*) RYTE INTTIAL( “ENTFRING CKRESTESPKOC’,1¢,13,7%"),

MSG27(*) BYTF INITIAL(19, ""NTERING GATFSKEEPER N= %7);
TECLAYY

C~ LITERALLY “¢DF7,

LF TITZRALLY “0aH7;

SENDIF ﬁ
/' A2 s nseshy < 3ie o0 2 e sl sig sl vl slesle sesle e sla sl sheslesie el ook B esesie s ok :::;:::::;::‘_:;:::::::::‘.::;::’,:::::::// :
/0 3 A s o e e AR A e e e R e e e e 3 3 el A A eale i Al s e sl ale Ao sl K e Ko Ao se A e e R N0l e A KA M AN / 4
/% uA SVF?PFP PROCEDURE BR WL? k—l& 91 ek !
VAL AR R A L ST e ofese Aesle ok e ksl Ao R slenadle Nesle dle we e siesle ol feoleesle s e e e s . s e el ey / 1
/% Thla PLOCE U%E IS THE FVTLY INTO TH’ OPE%'TIHG ®/ ]
/% SYSTEM DCMAIN FROM THE USER DOMAIN, THIS IS THFE w/ 1
/% BCCE3S POINT TO THE UTILITY/SERVICE ROUTINES AVeIL- */ ]
+* ABL¥Y TO TH® USER. THIS PRCCEDURE IS CALLED BY TYE x/ .
/%  GATE MOPUL® WFICH IS LINKED WITH THE USER PHCGRAM. */ g
/¥ 1T I3 THE GATE MODULF WHICH PFOVIDES TiANSLATION X/ 4
/* FROM THF USFR DVSIRZD FUNTTION TO THE FORMAT R®QUIR- */ 1
/% ED TOR THF SATREKERPER., THY GATEKEZPFR CALLS THE w/ g
/%  DFSGITED UTILITY/SERVIC® ©LOC¥DURE IN LFVEL2 OF TKE w*/ .
' /¥ CPEIATING SYSTFM AGEIN PFRFORMING THE NECESSAGRY x/ &
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T Y T R T W T AT NI R T YU TN Y AT U T T W I R TR Y YT RNV N ORI LRy AT e T e e T e T s e T T T e e T I |
e.
/%  TRANSTLAWION FQOR 8 PROPTP FALL., THE TRANSLATIONS &Ras %/
w0 [NVISIBLFE TC 4R USES. THY SATEKFIP*% ADD 78S IS w/
. /% PRQVIDEN TQ TUT GATE MOTULT 7N EF USFD FOL THE M- ~/
t /% TI<3CT CALL. %/
. ,/a:: >,</
/¥ P?P PARAMTTFE LIST IS PROVIDFD FOR CO‘VFWIr'C? AND */
/% HEPRIESEINTS NO FIXED MTANING, ZXCEPT ¥C1 N w/
/* N FUMCTION COD® PROVIDED BY GATE x/
: /% YT QY[R VAFIﬂFLF FCR T?ﬁNSkATION w/
i /% WOEDS  WOFD %/
/* PR POINTYR VARTARLF FOR TQFNJLATION w*/
. /!;:E243::€):::::::::’,::f:::: 'L e e ng e AL e sieale Bl e e sle st sk Pedle e s e de sig s e e e sg e e SE RS TN NS, *,,.:{:\/
’ GATESKEEP®R: P NCTDUKE(N, ®YT, WCYDS, PTW) 2EENTXANT PJELICS
. DECTARE
(N, BYT) PYTW,
»0=DS W0O=D,
PTE POIV“Fﬁt
/% I-0 SERVICFS 4R/¥ NOT SCVNOWLFDGFD FOEK TwO ETRESONS: *y
/% 1. TP®Y AT CALLED SO CFTEN THAT DIAGNOSTIC OUTPUT =/
° /% WOULND BE TOO CLUTTERFD. x®/
/¥ 2. THEY TFEVSFLV®S PRODUCHS I-0 EFFECTS THAT */
/* ACKNCWLEDGE THEREY ARF BEING CALLEL. */
¢$IF NOT MCOYIFX
I IF N < 1@ TUEN DO;
- CALL CUTSLINE'@MSG27);
CALL OUTSNUM(N);
CALL CUTSCHARICR):
CALL CUTSCPAR!LF):
_ ENDS
——
0. SENDIF
TG CASEHE M3 /RN %/
CALL AWAIT(PYT,WORDS): /R r kY
CALL ADVANCF({®YT)S /¥ 01 %/
PY CALL CRTATESEVA(RYT): /¥* 2 %/
- CALL CUFEATESSEQ(BYT): /3 %Y
- CALL TIC¥FT(RYT,PTR): /* 4 %/
CALL R®AD{PYT,PTR): /¥ 5 %/
CALL CiZATESPROC(PTH)S /% 6 %/
CALT, PEEEMPT( RYT )3 ¥ 7w/
° CALL DEFINFSCLUSTER(WQRDS): /¥ 8 =/
CALL TISTSIRUTIONSMAP(PTD)S /¥ 9 X/
SIF NOT MCOrTFEX _
i /R MY TRECE wedesok MYTRACT dekdsed MYTRACE ks XTRACE %%/
13¢
@




F VASPTRUNT ST S

/*** MYTrap e LREREHE RSN MXTPACE s stedosie MYTRACEK seslesiesisie “GYTIACE Mg /
CALL OUTSCHARIDYT)! * 12 /
CALL CUTSLZINE 2TR)S /711 /
C'LL OLT‘“U“ RYT)S /¥ 1z w®/
CALL CUTSDMNUMIWCRDS): /¥ 18 */
CELL IMECFAR(PTR); /% 14 %/
CALL INSNUM(PTR); /* 15 ¥/
CALL INSDNUM(PTR); /% 16 */
$ENDIF
FEND;  /* C#SE */
RETURNS
FNDS /* GETELKEFPFR %/
J R B 3 e Ak A e s T A A0 A A A4 AR AT A e RO 0RO N AR N RN SN N AR A NI HRR NN 38
/% dmAT?$E'C PROCEDURE BIBWE' -le-gs %/
[ e o e - %/

/% CuEATES FVENTCOUNT FOR INTFR-PROCESS SYNCHRONIZATION, */
/% EVENTCOU4M Io INITTALIZFD TO @ IN THE EVENTCOUNT TARLE,.*/

/# PR VSN S - $r 3L S EEX ¢ e v e e sie X el sl ok ek e Ao sle e vk sie e ol X ale ojesie e ek ******m$********/

CHREATESE®EVC: P? CEDU?F(JAME) RTENTRANT PURLICS
D¥CLLPY NAMF BYTES
51F NOT MCORTEX

ST MYTRACE *%¥#% MYTRACK kiXack MYTRACE ki MYTHACQE e/
/%% MYTRACE k&3 MYTRACK X=X MYTRACE %id MYTRACE ¥/
CALL OUTSLINE(@MSGZ1)3
CALL QUTSNUM(NAMT):
CALL CUTSCEAR(CR);S
CALL OUTSCHAR(L®);

SENDIF

/% BSSEFET GLCRAL LCCK */
DO WHILE LOCESET(PGLOBATSLOCYK,119); END:

[®» /% THF® FYENTCOUNT DO®WS “OT ALREADY EXIST */
LOCATELTVC(MAME) = NCTSFOUND THEN TO3

/% CREPTR THF FVYPNTCOUNT ©NTHY BY ADDING THE 3/
/¥ NEW EVENTCOUNT TC THFE END OF THE WVCSTABLE */
EVCSTBL(EVFMTS ) .FVCENAME = NAME;
FVCSTRL(RVENTS ) .VALUT = @3
EVCSTRL(EV®NTS ). ?EMOTESADDR = LOCALSCLUSTER$ADIR
FEVCSTRL(EYVENTS ) .THREAD = 2553

/* INCRFMFNT THF SIZF OF THE EVCSTABLE */

EVENTS = BVENTS + 13
END; /% CREAT® TEF TVENTCOUNT */
/* RELVASF THE SLOBAL LOCK */
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-

. . - ~ - e - - - . L .
» » et = el e A ar 2 LIPS ) -y LIRS

GLORALELOCY = 73
PETHRMS

FADS /% CREATRSEVC PEOCETURT */

/SR D A RRARR N AT AR RO) KW B A KA A A0 AT 30 22 34T 200 A0 3R RN AT AR AT A HORE N R RO AOF RO WAL R KA/

/% READ PROCEDURE BREWER R-1&-g4 =/
/*_______-____________-____________________---—----——----—*/
/¥ THIS PROCEDURY ALLCWS USFRS TO READ THE PRESTENT VALUE */
/¥ CF THE SPEAIFIED EBVENTSCOUNT WITHCUT MAXING ANY »/

/% CHANGES., * POINTEP IS PASSFD TO PROVIDE 2 BASE TO %/
/% VARIABLF IN THEY CALLING ROUTIME FOR PASSING TH®Y RFTURN */

/% VALUE TACK TO THF CALLING RCUTINE, ®/
/%3 ook R s R0 % e o Sl e %0 et o ke o RSSOk o N o ol R i R R R R SRR AN S

4

PEAD:  PEOCEDURE! EBVCOSNAME, RETSSPTR ) «BENTRANT PURLICS

r

DFCLA-F
EVOENAMT BYTE,
EVCTBLSINDEX PYTE,
“ETS$PTP POINTER,
KVCSVALUFSEET RASED RETSSPTR WO#D;

/% STT TH¥ GLORAL LOCK */
DO WHILF LOCKSET(RGLOBALSLNCK,119)F EIDS

SIF NOT MCORTEX

/%% MLTRACE ki MYTRACR ##id MYTRACE *kws MXTHATE #¥%/
/%% MXTPACE ¥##sk MYTRACE ik MXTRACE w¥#%% MXTRACE *%%/
CALL OUTSLINF(GMSG23);
CALL OUT$MUM(EVCSNAME)S
CALL OUTSCFERI(CR);
CALL OUTSCEAR(LF);

SENDIF

/% OBRTAIN IMDEX */
RVCTBLSINDEX = LCCATESFVC( EVCSNAME )5

/¥ OPTAIN VALUE */
FVC$VAILUESRET = FVCSTRL( FVCTRLSIND®X ).VALUE;

/* UNLCCK GLCBAL LOCK */
GLOBALSLOCK = 2
HETURNS
FMDS /* FEAD PROCEDURE */

/*@369*****************************************************/
/% AWATIT PPOCFDURE X/
/4TS U S S S P %/




/% INTER F2CCESS SYNCHERCNIZATICN PRIMITIVE. SUSPENTS w/
/% FXFCUTICN OF FUNNING PPOCFSS UNTIL TEE EVEMTCOUNT HAS %/

/% REACHWD TPHET SOPCIWIED THISSECLD VALUE, “AWAITEDSVALUE.
/¥ USED BY THE QPEPATING SYSTFM FOR THEF MANAGEMENT OF
/% SYST®™™ H¥SOURCES,

o Wts ub ' e ot o s we wte ale Wi whe W2 Yo afs e ole als Mo abiale s atsn - als alogls ale ats als wioats als whsal. WMo aly ute
nengninoncse sk e ok de e s s e s Rl e st el o e sjanie st

/ Fiarsaatse etk s e e

M o
%

¢« Mo
NN N

AWAIT: PrnOCEDURE(®VCSID,AWAPITFDSVALUE) REENTRANT PUBLIC:
DFClAg®
AWAITEDSVALU® w0sD,
(EVC¢ID, NEFDSSCHED, RUNNINGSVP,EVCTBLSINDFX) RYTES

$I¥ NOT MCORTFX

/%% MXTRACE =t MXTRACT #%%dd MYTRACE s MXTRACE %/
J¥EE MYTEACR ¥%%%% MYTRACE *%%%¥ MYTRACE *%#x MYTRACE %%/

CALL OUTSLINE(GMSG18):

SENDIF

/* LOCK GLOERAL LOCK */
DC WHILE LOCKSSET/RGLCRALSLOCK, 119); END;
NFEDSSCHED = TRUF;

/¥ DETWRMINF TU® RUNNIMNG VIRTUAL PROCESSOR */
RUNNINGSVP = RETSVP;

/¥ GET FVC INDFY */
CVCTRLSINDRY = TNCATESEVC(FRVCSID):
/* DFTERMINE IF CURRENT VALUE 1S LESS TEAN TUE
AWAIT®D VALUE */
IF EVCSTPL{FVCTBLSINDFY ), VALUF < AWAITEDSVALUE THEN DO;
/% RLOCK PROCWSS */
VPM(LUNNINGSYD) RYCSTYREAD=RVCSTRL{FVCTBLSINDEX) .THREAD:
VPM(RUNNINGSVP).FVUCSAWSVALUTY = AWAITFDSVALUSS
“VCSTEL ™ FVCTRLSINDYX ).TFREAD = RUNNINGSVPD;
DISABLF;
PRDS.LASTSRUN = RUNNINGSVPS
YPM( UNMNIMGEYP) . STATY = WAITING;

END3 /% PLOCK PROCFSS */
ELSFE /% DO NOT RLOCK PROCESS */
NFEDSSCHED = FALSFES

/¥ GSCHFDUIT TH® VIRTUAL PROCESSOR */
IF¥ NEED$SCHED = TRUE THEN
CALL YPSCHEDULERS /¥ NO <“ETUR" */

/¥ UNLCCF GLOBAL LoCcK */
GLOBALSLOCK = @3
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ENDi /% BWAIT PROCERURF */
/7 Q4 207 s a sl sl A e e Bl e e e e Re A0 5 e N X AN A N AR A A AIAN RN AR R A AW €A S
/% ADVANCE PROCEDURF PHEWER 8-18-E% %/

/:.:.__, e e o e e 2 " ———— —— —— e —— — ———— = = ——— . - . ____.____.,:/

/% INTEF PROCESS SYNCERONIZA2TION PRIMITIVE. INDICATES x/
/% SPECIFIED FVENT FAS OCCURTD PY ADVANCING(INCHEMENTING)*/
/% THE ASSCCIATED EVENTCCUNT. EVENT IS BROADCAST TO ALL */
/% JIRTUAL PROCESSCRS AWAITING TEAT EVENT.

/% & CALL TC ADVANCE WILL RFSULT IN A CALL TO THE SCHED- */
/¥ ULER, EVFN IF THE ADVANCING OF THE EVENTCCUNT DOFS =/
/% WESJLT IN AWAKENING ANY NFW P°0CESSES. THUS, ANY W/
/¥  HIGEE: PFIOFYITY ONBOARD FROCFSS READIED BY 2N OFF- ®/
/% ROARD OPESATION WOULD RF SCHEDULED NEXT. w/
/* ________________________________________________________ */
/% CALLS MADF TO: OUTSLINE =/
/% SYST¥MSIOQ =/
/* VPSCHEDULEf: (NO FETURN) w/
/¥ %R AR R R 3 e N A e R e R ek e 7 e o7 He A Re 0307 R N Axoie e K e fe 0 ofe 3 A 4 e e e Ky *******/

ADVANCE: PRCCETUFE(EVCSID) REENTRANT PUBLICS

DECLAKE
(EVCS$ID, FVCTRLSINDEX ) BYITE,
{SAVE, RUNNINGSVP, DUMMYSVAR, I) EYTE,
CLUSTERSATDR WGRDj

$IF NOT MCO:RTEX

/s MYTRACF itk MYTRACF s MYTRACE *uiss MXTRACE i/
/%% MXTRACE %k MXTPACE *%%% MXTRACE ##%#% MXTRACE #3ck/

CELL QUTSLINF(EMSG19);

¢ENDIF

/% LOCK TH® GLORAL LOCK */
LC WHILE LOCKSFET RGLOBALSLOCK,119)3 ENDS

FUNNINGSVP = RETSVP;

EVCTRLSINDYX = LOCATFSFVC(EVCSID):
TVCSTBLI{WVCTRLSINDEX) . VALU"=FVCSTBL(EVCTBLSINDEX ) .VALUF + 13
I¥ RVCSTRL(®VCTBLSIND®X) ,K¥MOTESADDT <> LOCALSCLUSTERSADDL
THIN DOS

,/* PEMNTT COPY IS MEEDED - THE CONVENTION IS:
AN FPVFNTCOUNT THAT HAS A REMOTE COPY WIL
NCT HAVF ITS 9*MOTYSATDR FIELD EQUAL TO THE
LOCALSCLUSTETSANDY,
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% /

CLUSTFRS$ANDR= TVCSTBT’VVPTPTIND?X) REMOTESAEDD?
XO? LOCALS"LUSTEXSATDAS
GLORALLLOCY = 235
PALL SYSTPMSIQ(FN®T,®VCSTYPE,EVCSID,
FYCSTRL(FEVCTRLSINDEX).VALUS ,CLUST*5%ATIR)
DO WHILF LOCK$SFW(GGLOBLLSLDCK,lla)‘ END;

END S /¥ 1TD */
SAVE = 255%
I = TVCSTRL( FVCTBLSINDFX ).THREADS

DO WFILF [ <% 2553

TEEN 103 /% AWAXFN THF PROCESS */
VPMIT).STATE = R%:DVS

VPM{ T ,BVCSAWEVALUT = 03
IF Stv% = 255 THFN DO; /%THIS FIRST ONE IN LIST*/
NUMMYSVAR = VPM/T) . RVOSTHREAD;
IVCSTRL(EVCTBLSINDFY) .THREAD = DUMMYSVAR:
yPM’ T ).EVOSTERFAD = 2553
1 = FVCSTRBL( FYCTBLSINDFX ).TH FAD:
FNDs /% TIF FIRST */
YLSE DC3 /* THEN THIS NOT FIRST IN LIST %/
VPM( SAVE Y,FVCSTEFFAD = YPM( I ).EVCSTH FaD;
VPM! T ).FVCSTHR®AD = 255;
1 = VPM( SAVE ).SVCSTFREAL;
FND: /% 1% MOT FIRST */
END; /% IF AWARKEN */
ELS® DO /% DO NOT AWAKEN THIS PROCESS =/
SAYE = I3
I = VPM( I ).FVCSTHRFAD;
ENT; /% 18 NOT AWAKEN %/
FuD3 /% DO WHILE */
PRDS.LASTSRUN = RUNNTNGSVP:
VPM/ RUNNINGSYP).STATE = READY:
CALL YPS3CHEDULFR; /% NO ARFWTURY */
/% UNLCCK THEE® GLOBAL LOCY %/
GLOBALSLOCK = &3
RETURNS

FNDy /% ADVENCE  PROCFEDUFE */

/% QT 1 A F 3 B B A e AR A AN AR A AR AR AR A A A K AN :,..,,=~,,>, SRR RTUR R R R
/*  PRFEMPT PRCCRDURE B Equ 8 18-%4

J e e e ————————— ——————
/* THIS PROCENURTE AWAVFNo A BHI PRIOITY PROCESS LEAVING

THE CU*KENT RUNNINS PFOCESS IN THE READY STATE AND

* CALLS WOR A RFSCHEDULINA. TH® FIGH PRIORITY PROCKSS
* SHOULD BLCCY¥ ITS®LF WH®Y FINISHED.

IF TFE VPSID IS “FE” OR THR MONITOr PLOCESS, IT #ILL

MAKE IT READY WHFRE-EVTR IT IS IN THF VPM. THE FCLLOw-*
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e P R

NWCLIRF (CHAT,INCH?S) RYTTS .

/* CHESK PORT STATUS */
TCHY = (INPUT(@DRT) sND a7FH);
IF INCHR = 13H THEN
DO WUILE “INCHR <> 11H);
IF ((INPUT(?DAF) AND ¢2H) < ) THEN
INCHR = (INPUT{2DEY) AND 47FT1 )3

¢ OEERA vl

TNDS
DO WHILE (INPUT(ADAH) AND @1H) = 23 ENTS
OUTPUT(@DRY) = CH2R:
ARTURNS
ENDS

Tatlf _t BN AL .

/*1219***********************~***********************?****i/
/¥ INSHEX PROCEDURK BREWEx E-1x-z4 ¥/
/* _________________________ O U g O RS A
/* GETS 2 HFY CYAR FPOM THF STRIAL PCRT AND IGNORES AMNY- ¥/
/* THING ELSE. FACH VALID FEX DIGIT IS ECHCED T2 ThE w/
/%  SFRIAL PNRT, A BYTE VALU® 1S FOFMED F.OM TUF TwO HEY */
/¥ CHAH, »/

b e WA - v_#

R Tt i
/¥ CALLS MADF TO: FRFCVSCUAF ¥/
/*****$*$**;*$*$$************iﬁ**********$*****$**4*******&/

IN¢HEX: PPCCEDURE  RBYTE RFENTRAWNT PUBLICS

DFCLARF
ASCII *) 2YTE DATA (’01234567SCABCDEF’),
ASCIIL(*) BYTR DATA( 01274567297 ,A1H,R2YH ,5:5H,054F, 085, 1

6€4), 1

INCH?, REXWUM, H, L) EYT®, i
¥OUND BYTE,
5TOP RYTE;

/% TRT UIGY PART NF PYTFE X/
FOUND - 73
DO WHIL® MNOT FOUND; ﬁ
/% 17 INVALID CHAR IS INPUT, COME BACK RRE =/
INCHK = FFCVSCHARS
U o= @
STCP = @}
/% COMPAZF CHAF TO HFX CHAR SET */
DO WUILE NOT STOP: i
IF (INCHR=ASCIT'H)) OR (INCH® = ASCIIL H)) TE®N 7O}
STOP = YFFRH;
FOUND = OFFH:
FALL SFNDSCHAR! INCER )i /% TO KCHEO IT #/
IR

o
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NISABLE;
STND = HIGH( DNUM )i
CATL OUTSHEX! SENT )3
SEND = LOW( DNUM )
CALL OUTSHEXY 3FND )3
ENARLES
SFTURNS

“ND;

/%11 @] neste el d s sk el sl A siools Hea ol A Ao o ol e e eals da e sl sl AR sl A e sle ool s sl Aesiea e /
1% TFCVSCF M PROCEDUFF RIEWEF =2-18-p4 )

/% POTT®™M LFVFL PROCFDUR® THAT ORTAINS A CHAR FRCM TVE /
/% SERIAL FOKT. PABITY BIT IS REMCVED. CRAw IS DINCT!Y =/
/¥ TWCHOED. X/
A e et ) e ¥/
/% CALLS MATE TQ: NONET %/

/R REAACRTRTRCOATRT R HERRE A R0 N ROROA AT A AT AT RN KR A HORE R FEAHT 22340 e R0 KA Ae 27 30 Ak Aol ne o]

/FFE MYTRACE okt MYTRACE *%#%¥ MXTRACE *%#%% MYTLACE ¥/
/*** MXTDACF 2R EEXE A MXTQACP b3 FxEAP MXTFACR LIRS A oK MXT"",‘*CF nENIN 4

RECVSCHAR: PROCFDUR® RYTF REWNTRANT PUBLIC;

DFCLATR
cH: RYTTES

/% CH¥CK PORT STATUS BIT 2 FOR RFCZIVE-READY 5IGMNAL %/
DC WHIL® “INPUT(@ADAH) AND “2KH) = @5 &ENLS
CH. = (INPUT(ZD8H) #ND P7FH):
RETU~N CHRS
WND;

/::: 11 95* Fexie i ge sleste lesie e Yiesie Meslesie s ooje sie s slesi skt s st s sl e e sz sle oSt e e e sl e e Nl Rese s /
/% SENNSCHr® DFO(‘EDUpr B}EWVF 8-18--4 =/
Y T I e e T S

/%  QUTPUTS ¢ PYTF THRU TF¥ SF=IT, PCxT. THIS IS NOT @ s/
/¥  SFRVICF AVAILARL® THRU TKY GATFKPEPER PUT IT IS CRLLID®/
/% Y MANY CF THOSE PROCKFDURES. IT WILL STCP SENDING */
/% CAND FUT YTVING ELSE) IF IT SE®S & 7S &7 INPUT. 70 x/
/*  WILL PFL@AS® TUW PROCEDU4F TO CONTINUE. */
/% THF USEl RFWARSININD THIS IS ONLY A DIAGNOSTIC TOCL X/
/* TO FREFZ%® TH¥ CRT FOR STUDY. EFLEASING IT JORE3N‘T ¥/
/¥ ASSU«R NORMAL RESUMPTION CF SXFCUTTICN. (YOU MAY FCROF/
/% ALI, ROAFDS TO INLE FOP FXOMPLF.) X/
J e e e ———  —— — —— ——— ——————— e ———————— W/
/% CAILS MBOV TO' */

/ NERIRE 35 ek e e Kook Moo e B iz lesle sie ol g sl sle e ste sl slesi jeofe el o e e dle e e 3] rne sl sl e Sfe st s e /
SENDECHAK: PROCEDURE(CHAF) RFENTRANT PUBLIC:
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CUTeNUMe: PAOCRDUPF( NUM ) REENTIANT PUBLICS
DRCLAYFT NUM RYTWVS

DPISARLES
CALL OUTSHEX( NUM )
FNARLES
RETUINS
END3

/x 11 11:“:{ s 2030 Sl 3 sl e 3T e a2 e SR O R HT AT MO TR R HE ST N RN N NI T NI NI NI NI NI RININI N L

/% IV‘DVU PLOCEDUFRE RAEWER R=1F-24 */

/% GETS Fch ASCII FROM SFRIAL PORT TO FNRM WURD VALUE. %/
/¥ CPITZYIE AR 1H“ ”ﬂMF AS IN P:OCFDOUEE INSNUM. w/
J A mm e ——m i __>--—_-__-______--_____.___________*/
/% C%LIS NPDV TO INSHFX w*/

/" 53 RS 3 38 1T KT sl Nt 3 T RT AT R R HONC AT AT 3 A AL HTAT P RIACHINE N AT RING RRTRER 3 4";53\’**********/
INSDNUM: PROCEDURE { RETSPTR ) KEEWTRANT PUERLICS

DECLARE
R*TS$PTR POINT®R
DNUM BASFED IETSPT? WwO3D,
(H. L) WOED;

DISARLES

4 = INSFEXS

H = SHL( H, 8 )3
L = INSHEX:
DMUM = (H OR LJs
ENARLES

RETURN?

FND3

VA l 1’474 bR X3 KB 1P A8 B 8 ne e e X SN e e sena e e s IR RINA 3R SINE AN R :':::.’;;4;;::;::{::;:/
/* OdT‘DNUM DRCCFDURF ‘Hrw?d 8-1R-~1% W/
e e LY
/¥ OUTPUTS A WORD VALUE NUMBF~ VIA THE SE:!IAL 20Tl w/
,,._____.___.___-_______________________________________.__.____,________.__.__::://
/* S MADTE TO OUT$H“ ¥/
V2 ERENERE I U3 ARL A AR LS YRV INBLE NSV VSRS 45 ‘SV3 (I ERPNS VRV SRS E VS PFVE VE XS RN >,. B R A N A RS I /

OUTSDMUM: PROCFDUEF! ONULM ) LEENTEANT PUBLICS
DPCLART

DNUM WOrD,
SFTND BYT®S
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/% QUTSCHAF PROCEDURY Rnde 8-18-54 *;
/ B o r . e e - ——— = —————— ————— . — = = ———— e — e = o ——— e —— —— — 3t

/% SENDS & RYTE TO THY SFSIAL PORT %/
e e e e e 3
/% CALL MADFE TC: SVNE$CPﬁR ¥/
/*4*a*«x*:*~*: SR B RERI R R T NI AN RIR AL KA e Ko e R< q********#******$/

QUTS$CHAT: PROCEDURE( CEAR ) REENTRANT PUBLICS

DFCLARF CHYAR RYTE:
DISABLE:
CALL SENDSCHAF( CHAR )i
FNARI®;
“ETURNS

END:

/*1@64*%***’! 3 Se 34 3 %2 R0 A N3 NS ReR Ae N2 SN e R R AL AL N2 R e KRR A A e ek 'r"r’rﬁﬂ’i"v-'r—'ﬁ—r/
/% QUTSLINF PEOCEDURE BREWER 8-12-84 %/
A e e e e e e e e e e e e %/
/% USING A POINLF? TO A BUFFER IT WILL OUTPUT AN ENTIRS% #*/
/% LINF THFU THE SFRIAL PORT UNTIL AN "% IS ENCOUNTEKLDL */
/* OR E@ CHARACTERS IS RFACHED--wWHICH EVER IS FIRST. CR’S*/

/¥ AND LF¥’S CAN BE INCLUDFED. %/
/* ———————————————————————————————————————————————————————— */
/% CALLS MADE TQC: 9END$CqFR #/
/* 12 X A2 % 352 e N RN Ko AT N Ko A AL 32 4 AL N2 24 AT NN NE N N A8 NENE AL B RN KE LA 5 e e R A e N ek T A e r—\/

OUTSLINE: PROCELDURE( LINESPTR ) REENTRANT PUBLICS

DECLARF
LINESPTR POINTFR,
LINE RASED LINESPTR (8@) BYTE,
IT BYTES

DISARLE:

DO I1 = @ TC 79;
IF LINE( II ) = “%7 THFN GO TO DJUNE;
CALL SFNDSCHAR( LINE( II ) )

FNDS

DONF: FNARLFES

R *TURN;

ENDS

/%] Q2 E IR R B A R *****%*******%***“**‘ﬁ*****%**>%>*“>’cn<* »%/

/¥ OUTSNUM PROCEDURF BREWER -16£-64 */

55"58%36%"?'5%57};6{% NUNRFA THRU THE EE&I&Z'E&JQ% """ f

/rooAULs weE O oumswnx )

e oot e el 2ot e e siede o el et et et s st el ol sl st s AR A I i St ok
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/%
/%
/%
/%
12
/%
/¥

IN

/%
/*
/*
/*
/%
/%
/%
/%

/%

1
/*1g45*********************#******************i'““”““***“**/
/% 30 %00, R X Re AR AR 0o Ar e o Ao Ae X AR AN e A Ak Xk N 30k e B Koo A o AL R AT ALK R A AL A IRRAC N RACM KNSR/ i
14° )
L
L
a o ‘; a PRETY PO PP TP YT I P\ A‘ .L

INPUT TOQ STYPI®T PORT VI® SECRE1 DNWN LOrD PFOGHAM MAY %/
NOT BF ACCFPTED. W/
PCINTEN IS PPQOVINEN RY USFR SC YE CAN RE RETU4NZED 1HE =/
CHARACTRR . *;
CALLS MADPE TO: PRCVSCAUR ¥/
*****v*****#*****************#****************##*********/

$CRAR: PROGFDURE ( RETSPTR ) RFENTRANT PUBLIC;

DECLARE

RETSPTR POINTFR,
INCHR BASED RETSPTF BYTES

NISARLES
INCYR = RECVSTEAR:
ENABLES
PETURNS
END: /% INSCHAR */
13 1 7% e e st ey sl B ool e e ok el sieole oo e sie sl dfe Aedfe e e e sie e e e R s e R R R AR e e s e s e f
INSNUM PROCEDURF BREWER 8-18-84 w/
-___-__--_-__--__-_-___________-________-_______________*/

GFTS TWO ASCI! CKAR FROM THF SEPIAL PORT, EXAMINES w/
TH®M TC S*% IT THEY AR® IN THR SET 2..F HEX AND FOaMS */
& BYTF VALUE. EACH VALID HFX DIGIT IS ECHOED TO THE */
C3?. IMPRCOPER CHAR ARFE IGNORED. NO ALLCOWANCFS ARE W/

MADF FOR WLONG DIGITS. GET IT PIGHT THE FIRST TIME. */
I¥ YOU ARF INDIQFCTLY ACCTSSING THE SERIAL PCRT VIA =/
TH® SRCAA1 DOWN LCOADT PROGRAM FROM TH® MDS SYISTEM */
INPUT MAY 40T R® ACCEPTFD. * POINTER IS PASSED BY THE*/
USER SO 4¥4YAT HE RETURNTD THE CRARACTEK. *;
CAaLLS MADW TO: INSHFX =/

33200 %E XX UK 0 e A2 N R N2 3TN R AT 0e A2 T K AT WL A N KT ACN KA 30 MONTAC 3 AN RORE IR B IR BRI AR/

INSNUM:  PROCEDUR® ( RZTSPTR ) REENTRANT PUELIC:
DECLARE
FFPTSPTR POINTFR,
NUM BASED RFTSPTR BYTE;

DISARLES
NUM = INSHEX:
ENARLE®S
YETURNS

END; /% INSNUM %/

NTIFFIFTVILATVEIETTTY

SRSt bt .

PR g —




END /% DTFIN®SCLUSTFR */

8 1 Q) 477 e R A A e S o A RO 5 e R R S AR R SRR RO B KRR NN
/%  DISTRIRUTIONSYAP PROCEDUPE BREWER 8-1a-34 %/
/' HR e e e o o - ————— = o ——— T —— " T S T ——— ———— . " T o T — s S e S R /

/* THIS PROCEDNURE ASSIGNS GROUP ADDRESSES TO THE w/
/% REMOTESADDR FIRLD OF THF DISTHIRUTED ENTITY. THIS IS f */
/¥ SYSTEM MANAGFMWNT DECISION ~ THF USER (ALTHOUGH SYSTEM)*/
/* PROCESSES DO NOT MAKE CALLS TO THIS PROCEDURE. ®*/
/3% %/

/

/s s e e e oltote o e e s st oot et e e st ol 3 o o e el e ok e e e KRS KN e R KON
DISTRIBUTICNSMAP: PROCEDURE (MAPSPTR) REENTRANT PJUBLICSH

DFCLARF
MAPSPTR POINTFR,
TBLSINDEX BYTF,
MAPSTARL¥® EASED MAPSPTR STRUCTURE

(MAPSTYPE ‘ BYTE,
ID BYTE,
CLUSTFR$ADDR WORD) :

DO CASY MAPSTABLE.MAPSTVYPE:

DO: /* FYFNTCOUNT TYPE */

TBLSINDEX = LOCATESFVC (MAPSTARLE.ID);

EVCSTEL TRLSINDEX) .RFMOTF$ADDR=MAPSTABLE.CLUST*R$ADDK;
END;

DO;
/* STUB */
END;
FND3 /¥ DO CASF® */

FND3 /% DISTPIRUTIONSMAP */

$IF NOT MCOMTEX

/¥ CONDITIONAL COMPILATION OF PROCEDURES
ASSCCIATED WITH % MXTHACE *%x% #/

/¥%% MYTRECE *%iok% MYTRACF *%#i% MYTRACE *¥%¥%% MXTRACE *%%/

/3 () © Q ¥ % e e e e s ke o e et e o o 03 e o 0 B AR R 0 R OO RS R A R R RN
/% INSCFAR PROCEDURF BREWEn 8-1&-84 */
R e e —— e e e e e+ 3

/% GETS A CHAR FPOM THE SFRIAL POPT. CHAK IS !!INOT!!! %/
/% ®CHOEZD. THAT TS RTSPONSIRILTY OF USFR IN THIS CASE. */
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FNDS

/* SLOT OPEN SO WRITF TO FRR */

FRIBSINDEX = I ™MOD RpBERLOCKSLENGTH:

EPR (FRBSINDFY).COMM&4D = REQUESTSTYPE:

YRR (FRBSINDRY).TYPESNAMF = NAME;

FR2 'ERBSINDEX).NAMRSVALUE = VALUE;

¥&8 (FPBSINDEX).REMOTESADDE = ADDR;

/% NTFD TO ADVANCE THE VALUE OF ERBSWRITE */

IO WFIL® LOCKSSFT(QRGLOBALSLOCK, 119);
/% ASS®RT LOCX */

N ENDS )
. INDEX = LOCATESFVC(FRBSWRITE): ;
b RUCSTRL(INDEX).VALUF = EVCSTBL(INDEX).VALUE + 1; ;
’ GLORALSLOCK = ¢: /% RFLEASE */

/* NOTE THAT THIS AVOIDS THF UNNECESSARY OVER- */
/% HEAD OF THE ADVANCE PROCEDURE */
END: /* DO RLOCK */

€ P03 /% STUB FCR NOW */
& END3
3

END; /* REQUESTSTYPF */

(] END; /% PATH */

-

I T /% SYSTEMSIO */

ﬁ,_ /1O D 3 e e steste e ob e teste e fese et stk e e fe st e sl e s et e e ok e ol 3 e 3 X X R oK N SR e KRR K/
FE /*  DEFINV$CLUSTER PROCEDURF BREWEx 8-18-64 %/
: A e e e e e

g /* THIS PROCFDUFE IS CALLED CNLY ONF¥ TIME AT BACH CLUSTER.*/
: /¥ ITS SCLFE PURPOS®E IS TO DEFINF THE LOCALSCLUST®R ALDRESS.*/
i /% THIS PROCENU~F CALL MUST B¥ THE FIRST CALL IN THE INIT */
E /¥ PROCFSS RROUGHT UP IN FACH CLUSTER, W/
/% =/
H. /F R A A s e X 4 7R A e o A S et s st sk e RN S R R R SRR RAOR A

DEFINTSCLUSTE?: PROCEPURE (CLUSTERSID) REENTRANT PUBLIC; ]

: DFCLARF CLUSTERSID WORD,
] I BYTE;

LOCALSCLUSTEF¢ADDR = CLUSTFRSID:
/* FOR NOW OTHFR ENPITI®S FIELDS ARE UNINITIALIZED */

EVC¢ PRL(®) .3FMOTFSADDR=CLUSTERSIDS |
K /* FIPST ENTZY IN TABLF IS A FFSERVED SYSTEM EVENTCOUNT */ +
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/¥ 1S WRITTEN TO ALLOW FOR THF EXTFNSION TO OTHEK DATS */

/% COMMUNICATION MFDIA. %/
/% #/
/% FUNCTIONZLITY: %/
/% QUEUFS UP RFOUESTS IN &N FTHERNET hBQUEST BLOCY  */
/% (E%B) FOE CONSUMPTION BY THE PTHERNET COMMUNICATION/
/% CONTROLLEF RCARD (FCCB) DFVICE HANDLER. */
R e e e ———— */
/% CALLS MADE TC: READ %/
/* _ ADVANCE %/
/* TICKET %/

/***$*#****************************************************/

SYSTEM$IC: PROCEDURF (PATH,REQUFRSTSTYPE,NAME,VALUE,ADDR)
PURLIC RF¥ENTRANTS

DECLAKE
(PATH, RPOUWSTSTYP®, NAME, ®RBSINDEX, INDFX) EYTh,
VALUE, ADDR, I, J ) w0nDy
DECLARF
FRB(EKBSRLOCKSLENGTH) STRUCTURE
( COMMAND BYTT,
TYPESNAME 3YTF,
NAMESVALUE WORD,
REMOTFSADDR WORD) AT (142224);

IF PATH = TNFT THEN
DOs

DO CAST R®QUESTSTYPF:

AJek /*¥ IT’S ETHERNET AND EVENTCOUNT %/
CALY TICKFT/ERBSWRITESFEQUEST, @I);
/% 1 NOW FAS THF® VALU® OF TICKET RETURNED =/
CALYL “EAD(ERRSWPITF, RJ);
/% J NOW HAS THT VALUF OF ERBSWRITE */
° PO WHILE (J < 1)3%
CALL TIME (12);
/¥ 1 MS DPLAY ==> RFDUCF RUS CONTENTION #*/
CALL READ(TIRSWEITE, QJ);
END /* DO WHILE */
: /*¥ WRITF TO ¥*RR, IF IT”S NOT FULL */
P CALL READ(ERBEFFAD, @J):
1 DO WHILF ( {(I-J) >= ERRSRLOCKSLENGTH);
/* IT’S FULL SO DO A "RUSY WAIT" =/

-—Tv_v_vv, r———

DR ar

;o CALL TIME (A7)

: /% DRLAY ONF PACKRT TRANSMISSION 11ME
QUANTUM #*/

® CALL SEAD(RERSKFAD, @QJ)3
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/% TO SPT UP PROCSSTACKSPTR X/
PS1 = PROCSTARLE.PRCCSSP - 118H3
PS2 = PROCSTARLE.PKOCSSS:

PROCSSTACK .RFTSTYPE = INTSRETURNS
PECCS$STACK.RP = PROCSTARLE.PROCSSP;

PROCSSTACK .DI A

PROCSSTACK.SI a5

PROCSSTACK.DS PROCSTARLE.PROCSDS;
PROCSSTACK .DX 25

PROCSSTACK.CX 7

PROCSSTACK . AX 23

PROCSSTACK .BX @3

PROCSTARLE.PROCSESS
PROCSTARLE.PROCSIPS
PROCSTARLF.PROCSCS;
2¢¢H:  /*SET IF FLAG (ENABLF INTk)*/

PROCSSTACY.¥S
PEOCSSTACK.I?
PROCSSTACK.CS
PROCSSTACK.FL

oW waownoi

/* STT GLOPRAL LOCK */
DO WHILE LCCKSET(RGLOBALSLOCK,118)5 END3

IF PRDS.VPSSPFRSCPU < MAXSVPSSCPU THEN DOS
TEMP = PRDS.VPS$PERSCPL + PRDS.VP$STARTS
VPM( TFMP ).VPSID = PROCSTARLE.PFOCSID;
VPM( T®MP ).STATE = 213 /* READY */
VPM({ TFMP ), VPSPRIORITY = PROCS$TABLE.PRGCSPRI:
VPM( TEMP ).EVCSTHREAD = 255;
VPM( TEMP ),EVCSAWSVALUT = @;
VPM. TEMP ), SPSREG PROCS$TARLE.PROCSSP - 1AH;
VPM( TEMP ).SSS$REG PROCSTABLE.PEOCSSS:

PRDS.VPSSPFRSCPU = PRNS.VPSSPERSCPU + 1;
PiDS.VPSEND = PRDS.VPSEND + 1}
NRSVPS( PRDS.CPUSNUMRFR ) =
NESVPS(PRDS.CPUSNUMBTR) + 13

ENDs /%* DO */

/% KEL¥ASF THF GLOBAL LOCK */
GLORALSLOCK = @3
RETURNS

ENDS /% CREATES$PROCESS */

/% (IR T D ok st o e it o e e i e e o e e eie e e st e e bl e Xe ool e e o e i sole o ke o R e AR Mook N e N/

/* SYSTEMSION PROCEDURFE BREWER &-1£-84 */
/Rt e e e e e e —— e %/
/* PROCESSES & RRQUEST FFOM TH% ADVANCF PROCEDUHE (AND ¥/
/% QTHERS TO BE DRVRLOPED) TO ADVANCE THE VALUE OF AN w/
/% FYENTCOUNT THAT HAS A REMOTE COPY. ALTHOUGH THF */

/* CURRENT IMPL®RMUNTATION IS LIMITED TO THE ETHERNET AS */
/% THE MEDPIUM FOR DISTRIBUTED RVENTCOUNTS, THE PROCETURE */
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/%  PRCCESS °-10rRITY, THF MESTIRFT PRQC STACK LOCAION, =/
/¥ AND TUT PROCTSS CODR STAPTING LOCATION WHICH I3 x/
/% 1S w0 RLEMPNTS: TU®R TP REGISTER (OFFSET) ANI THE Y/
% €5 rEFISTFT (CODE SPAMENT), =/
/* —————————————— e — - ~.-..-—...___......_...__......_._._._._._____._......_.___.:.:/
/% CARLLS MAIT TC: OUTLINF =/
PACRSM AR SRR AR R AR A A A AR AR S AR S R S AR AR R AR AR AL AR AR AL L B AE S R S AL R L S 4

CRFATESPRGC: PROCFDURF( PROCSPTR ) REENTRANT PULLIC;

DECLARF
PROCSPT?R POINTTF,
PROCSTABLE BASED PE(CC$PTR STRUCTURE
(PFOCSID RYTE,
PROCSPRIT RYTE,
PROCSSP WORD,
PROCSSS WORT,
PROCSIP WORD,
PHOCSCS WORD,
PROCSDS WORD,
PROCSES WORD) §
DECLALF
(PS1, PS2) WORD,
TEMP RYTES

DFECLARE PROCSSTACKSPTP POINTER AT(QPS1),
PROCSSTACK PASED PROCSSTOCKSPTR STRUCTURE

tLENGTH{¢FEH) BYTE,
HRTSTYPE WOED,
BP WORD,
DI VORD,
SI WORD,
DS WORD,
DX WORD,
CX WORD,
AX WORD,
3X WORD,
ES WORD,
IP WORD,
CS WORD,
FL WORD):

SIF NOT MCORTEX

/H%% MYTRECE #%%ik MYTRACE #%for MYTRACE *wwk MXTRACE %%/
/%A% MYTRACE Aok MYTRACR %okdwk MXTRACE *%kict MXTRACE #%%/

CALL OUTSLINF(@MSG26);

SENDIF
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S¥% PUESENT VALU® CF SPRCIFIED SEQURNCER AND INCHEMEUNTS Trex/
/% S¥YQUINCE™Y. ¢ POTYNTFR IS PaSSYN TN 2RCVIDE A EASF TO & */
/% JAKTtBLE IN THF (CALLINST ROUTINF ¥R PASSING THE 2ETUAN ‘/
/¥ VALUT “ACK TC THT CALLING ROUTINT w/
H e e e e e e e e i
/% CARLL3 MADE TC0: OUTSLINVF */
VAR R CE 3 (R - FAT R % SP 3 RAR RAPASFENE B TAPXE L3 SATLE LD TR S CRIRIRAS I3 PAREE T 2R At R S L

TICK¥T: PRCCEIJRE( SEISNAMF, “RTSSPTH

) AEENTRANT PUBLICH

DFCLARW
SEQSNaAMF BYTF,
SEQTBLS INDEX RYTE,
PETSSPTP POINTFR,

STQSVALU®RSRWT PASST RETSSPTR WORL:

/* ASSERT! GLCPAL LOCKX  */
DO WHILF LOCXSET(RGLOBATLSLOCK,119); EnD:

$IF NOT MCORTEX

/% MXTRACE *¥%¥% MYTRACE *¥x%% MYTRACE ¥¥%%% MYTFACE %%/
J¥%%E MYTRACT #%%4% MYTRACF *¥¥¥% MYTRACE *¥¥¥% MYTRACE *i%/

CALL OUTS¢LINF(MSG24) 3

¢ENDIF

/* OBTAIN SFOSNAME INDEX */

SEQTBLSINDRX = LOCATESSRQ( SEOSNAMF )i

/" OBTHKIN SEQUENCFR VALUF */

SEQSVALUSSRST = S¥WQSTABLE( SEQTBLSINDEX ).SEQSVALUE:

/% INCREMFNT STQUENCFR %/

SFOSTARLE( SFQTBISINDFX ).SFQSVALUE =
SFASTARLEISPATRLSINDFEX).SPOSVALLE + 1 3

/% UNLCCF TR GLOBAL LCCk %/

SLOBALSLOCY = @ 3§

RETUANS
ENDS /* TICXET PROCEDURE %/
/*w727*x******;v**JJ:%*«%* 23K 3e 2ic sie e she sle St ¥ ofe o6 ol P 3] fmﬁ***“*“********$/
/% CPRATESPROC PROCEDURE BEEwWER 8-18-84 %/
e e e ——— e ————— %/
/* THIS PROCKETU!IE CREATFS A PROCESS FOi THE USER AS w/
/% SPECIFIED RY THF INPUT PARAMVTFRS CONTAINED IN A »/
/¥ STRUCTUR® IN THT GAT% MODULE. THW PARAMETER PASSFD w/
/% IS A PCINTFH WHICH PCINIS TO THIS STFUCTUWE. %/
/*¥ INFO CONTAINED IN THIS STRUCTUR® IS: PROCESS ID, =/
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/# CYEATRSSTQ PROCRDURE BHEWER © 183-%«4 w/
Y et et et Tt %=
/% CHEATOR OF INTER PROCESS SFQURNCERR PRIMIVTIVES FOH USEx %/
/¥ PRCGRAMS, rERATRS A SPRCIFIED SEQUENCE-< AND INITIAL- /
/% IZFS IT TO 2, BY ADDING TH® SSQUFNCFFE TO THE ¥ND CF THi¥/
/¥ SFQUSNCER TARLF. /
/!‘_- e e o ot e e e e > = e~ —n A —_— o ——— . — - ———  ~ = = a—— o — ——— - /
/% CLLLS MADF TN: CQUTSLINE CUT$CHAX w/
S® OUTSHFX %/
/33 34 X e e ey Rele s s X AR R oo e e e e ke e e e e ale X o e o e e kR RN R AR RRSR M RAR R K/

CiEATRSSEQ: PROCEDUYE(NAMF) RFENTRANT PUBLICS

DEYCLARE NAMF BYTES

/% ASSFRT GLOPRAL LOCKF =/
DC WHILE TLCCKSET RGLORALSLCCK,119)35 ENTS

¢IF NCT MCOTTEX

/%%% MYTRACE *%0k% MYTRACTE #*%%%k MXTRACE *¥%%% MXTRACE %/
/%% MYXTRACT Haeestalkok MXTRACE e Besieoe o MXTRACE %%k MYTRACK Rk /

CALL OUTSLINE(EMSG25);
CALL OUTS HVX(”AME)
CALL OUTSCPATI(CR)S
CALL QUTSCHAR(LF):

SENDIF

IF /* THE STQUYNCFE DOFS NOT ALPFADY EXIST, IF */
LOCATFS$SFQ(NAME) = NOTSFOUND THEN DO;
/* CREATE THE SFQUWNCEF ENTRY RBY ADDING THE >/
/¥ NFW SEQUENCFER TO THF FND CF THE SEQSTABLE =/
SEGSTABLT'SEQUENCERS ) .SEOSNAME = NAMES
SEQSTARLF/SFOUFNCFRS).SEQEVALUE = 03
/% INFRFMENT NUMEFR OF SFQUENCRRS ¢/
SEQUENCZRS = SFQUENCERS + 13
END; /% CREATF THE SEQUFNCER */
/¥ RFLFASF TYT GLORAL LOCK */
LCOBALSLOCK = @3
RETUENS
FND; /* CRFAT©$S®Q PROCEDURF */

/3 QG 7 QRN e et s ol o S ook ol R e A e o e sl e B R SR SER SRR SRR AR 36 Y
/* TICKET PRO(‘F‘DURE BHLWEB »—-18-84 */
/R e e e e e —————— s e 2y

% INTFR=VITTUAL PR(‘CFSSOD SFOUEVCEH RPIMITIVE FOR USER %/
/% PROGRAM.

STMILAR TO 'TAKE A NUMBER AND WAIT. RETURNS*/
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STNDIF
RLWSINTSFLAG( CPU ) = Twyus
NISARLF:  QUTPHT( POSTECA ) = gQPE;
CALT mIMU(1);
OUTPUT PORTSTA ) = WESET: FYARLES
END:
END; /% MNORMAL PRFEMT */
ELS®E DOs /* PREEMT THF MONITOR %/
/* SFATCH VP™ FOP #LL ID’S OF ¢@FFH */
SEARCHSST = 7 |
DO WHILE JCCK¥SSET(RGLCRALSLOCK,11€)5 ENI';
DO CPL = 7 TO (NFSFDPS - 1)
SFPARCESFND = SFARCWSST + NRSVPS( CPU ) - 1;
/% STET ALY, INTSFLAGS FYCRPT THIS CPU’S =/
IF PRDS.CPUSNUMBER <> CPU TYEN
HOWSINTSTLAGS €20 ) = TJES
DO INDFX = SFARCHSST TN SEAKCHSEND:
IF VPM({ IND®X ).VPSID VPSID THEN
VPM( INDEX ).STATF REALYS
ENDS /> DO */
SRARCHSST = STARCHSST + “AXS$SVPSS$CPU;
ENDs /% ALL MONITOR PROCFSS SET TO “FADY =/
/* INTE2RUPT THE OTHFR CPU’S AND
RESCUFNULE THIS CNE */

$IF NOT MCCPTFX

/%% MXTRACF #¥%%% MXTRACF Fxxik MYTDACE #wwss MXT-ACE %4/
/*%%E MXTRACE ¥%¥%¥ MYTRACE *¥*## MYTRACE it MXTRACE ¥/

CALT, OUTSLINF(GMSG17)
SFNDIF

DISARLE;
OUTPUT( POFTSCA )
CALL TIMF/1);
OUTPUT! PORTSCA )
ENABLF:
INDEX = PPTSYP;
DISAPRLE;
PKDS.TASTEPUN = INDFX;
VPM: INDPEX).STATE = RFADY:
CALL YPSCHEEDULER: /* NO RWTURN */
END; /% ®LST
/% UNLOCK SLOBAL MEMORY */
FJLORALSLOCK = @3
RETURN;
ENDS /% PRFEMPT PROCEDURE 3/
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/% ING CCDE DOFES NOT TAKE ADVANTAGE CF THE FACT THA&T w/

/* CUFFFNTLY IT IS TH® THIRD ENTRY IN THE VPM ¥Cn

/% RFAL PYOCESCH.

/* ________ e e e e e = —_——— e — o —— A A o " — s —— - —— o = n — .

/¥ CALLS MAD% TC: CUTLINE, VPSCPY¥DULER

/*******#*#$**ﬁ*#***#*******$*$*******$$**********m4ﬂ*r

PRFEMPT: PROCFDURF’ VPSIN ) RFENTRANT PUBLIC:

ZACH w/

DECLARF (VP?ID,SEAHCH$ST.SFARCH$END,CPU.INDEX) BYTES

$IF NOT MCORTEX

/¥ VYTRACE soomin MXTRACFE Xk MXPRACE *%%%x MXT4CE *%%/
/%%% METRACE *%3%¥% MXTRACT *¥¥%% MXTRACE *%%%% MYTRACE *%%/

CALL OUTSLINE( QGMSG16 )3
SENDIF

IF VP$ID <> QFEH THEN DO; /* NORMAL PREEMT */
/% SE*ECH YPM FOR INDEX FOP ID */
SEARCHSST = 7;

DO CPU = 92 TO (NRSRPS - 1)
SEARCH¢SFND = SEARCHSST + NRSVPS( CPU ) -
DO INDFX = SEARCHSST TO SEARCHSEND;:

I* vPM( INDEX ).VPSID = VPSID THEN GO TO FOUND;

END; /* DO INDEX */
SEAPCH4ST = SEARCHSST + MAX$VPSSCPUY
END; /* DO CPU */

/* CASE IF NOT FOUND IS NOT ACCOUNTEL FOR CURRENTLY =

FOUND:
/* LOCK TFF GLOBAL LOQOCK */

DO WHILE LOCKSSET(RGLOBALSLOCK,119)35 END;

/* SET PPEEMPTKFD V2 TO FEADY */

VPM{ IND®X ).STATE = RFADY:

/* NEED FARDWAPRE INTR OR RE-SCHED */
IF ( CPU = PRDS.CPUSNUMREE ) THEN DO;

INDEX = RFTSVPS /% DETFRMINF RUNNING PROCUSS *

TISARLE;S
PPDS.TLASTESRUN = INDRXS

VPM( IND®X ).STATF = READY; /* SiT TO :EALY ¥/

CALL VPSCHRDULER?S /¥ NO TETUXRN */

ENDS

ELS® DO; /% CAUST HARDWARE INTERRUPT */

SIF NOT MCORTEX

JEEH MYTRACTE kokk MYTRACRE ¥¥iksk MYTRACE %%k M{TRACE %%/
/3% METRAECE *#0iok MYTRACF *¥3%f MXTRACE oRsms ayTHACE %iok/

CALT OQUTSLINE(RMSG17);
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FTST NO;
o= H o+ 13
IF ¥ = 1@H TYF% STOP = ¢VFY;
FND; /% TLSE =/
FND; /% DO WHILF 3/
¥ = SEL/ B, 4 )3
ENDs 7% DO WEILP */
FOUND = 0
DO WHIL® NCT FOUND;
INCHR = RFCVSCHAR:
L = ¢H;
STOP = @;
DO WHIL® NQOT STOP:
IF "INCHR=ASCII'L)) O (INCHw=ASCIIL'L)) THEN LC;
STOP = @FFH;
FOUND = @FFY;
CALL SENDSCHAR(INCER);

FND3
PISF DOJ
L =1L+ 13%

IF T = 1¢H THEN STOP = @FFH;
FND: /* FLSF */
END: /% DO WHILE */
END: /% DO WEILF %/
RTTURN (¥ OR L);
ENDY /% INSHEX =/

/%81 2 9 Q% % s e 3 AR A AN A AR A AR A R e o e el e R R TR AR R SR

/% OUTS$HFX PAOCEDURE BREWFR =-1K-04 3/
/B e e e e e e e e e e e e e 2 T e o e e o T o e e IS /‘
/% TRANSLAT®S BYTE VALURS TO ASCII CHARACTEHRS AND OUTPJTS*/
/* TFEM TH#" THF¥ SFRIAL PORT #
/ N e e e e e e e e — e o e e S i Y ot e s s o S o o o o e o et e Bt e m < 5 /
/¥ CALLS MADE TC: SENDSCHAR =/

/28R R 3R e X R A N AR R KRR e e 3 S e 3N Fooke 3 SRR AR R R e A e et/
CUTSHRX: PROCEDUR®(B) REENTRANT PUELIC:

DFCTLARY B BYTF:
DPLLAR® ASOII(*) BYT® DATA ( 21234F&E73UATLCITF ;3

CALL SENDSCEARP(ASCII(SHR(R,4) AND 4FH));
CALL SWNDSCHAR ASCII(B AND #FH))+
RETURNS

END3

/* END CONDITIONAL COMPILATION OF PROCEDURES NFRDED FOR
MXTRACE

157

O S WA P WAL S, WY




Ly & 7

e o w W WA W

R Y aT s T a " e

- e .

SENDIF

e R e R AR 34 o 30 0 3 e R R el e Re e R 3 38 o 30 X S e N e o ke e s/

ENDS /%  L2S$MCDULE ¢/

<

/P INE R AL R 32336 30 33 X Aeate e Ao Al o Rk 336 46 28 f 33 8¢ e e e 2le R0 e e S N )
/) % 3 e e A o B Ao AR R K XA e
/*****:\‘:.‘ pX$4 Seaesk sk s

20 SRS SRR KE RS //

PARXELE (P VR LS RB USRS - FLF BER LFX

st ate slo ot ot
B2

wts A U RN
e s s Ll e s e st vk sk

<320 e AR DN S NP RPN

Xx S X SN
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APPUNDIX H

LFYFL T MCOETEX SOU]

The LEVEL I scurce code, written in PL/M-86, is contaired

in file LFVFL1.SRC. The SUBMIT utility [Ref. 13] is used to
compile either MCORTEX or MXTRACE versions of FKOPF. The
MCORTEX version of LEVFL I i< compiled by usinz the SUBMIT
file L1CMPM.CSD. LEVEL 1T is one of the relocatable cndie
modi2les shown in the SURMIT file LNKXM.CSD in apvendix G.
The SUBMIT file LOCKM.CSD i< used to locate the various
modules to file KORE. After transfer to the multi-ueer
CP/M-86 system, the cnle is saved as KORE.OPS "as descrites
in Appendix A). Analogous files are provided to eenerate
KOR¥.TRC. The memory maps created by the linkxer and locator

are included at the end of this appendix.

152




B D D R M 2 e D S R L e T A M Y e i T R i N

TR AT NN B 3T AT R AT KAz R A e KR veNe e e AR A X o) e Rovje e R e RN R AR RT3
o

- ale ale wis gl als als ale ate ais wlo abs als ul. 2o aVs ale ol wfs Ws 4P alo als s wls ots ~he ale ale ol wlealy als wbs als wbs wls als ol ols Wts ale Wts ats 2loite o' Wlsalia s al
Si S Rgsle e sl ste siesiesle sz Best sl st sle e ste s sl el e sle e e e sl e sles sl sie e sl e sla sl st e e s sie e o St

X%e 5 LI1CMPM.LSD SUBMIT fille

0% e e e e e 3T o et o s e o el e e oy ke afe e 3k Ak S s e e Rl R e sl sl sl e Y

gt sl sk y

SR AN RTRINT AT/ 335 <38 NT N2 3)E N2 AT 0T NI TN A LN NN e NLSC s N ey Stk

\S 3 AL B Y Sk SRR

:F1:PLM8A :F1:LFVEL1.SRC STT(MCORTEX) NCCOND LEFTMARGINI{T)
LARGE

AL AL A 3L A2 N RN AL RENT 23 SEnd 2R AT (FAE R PARKE AR SRR/ IR ARV E TR

e % g AR e e sk sk e s ot n 0T 9nz o1t ok 3t 3t Teoje oe e e e Sl e sje e sl sl ek dle e ke
o o L1CMPT.CSD SUBMIT file
e 36 3403 242 2 e 30 %ok e ool o 2k o e e 3 o8 0 ¢ K oA 6 AR 30 ek e S He e e e S ole s e 5y e

13 Hesie ol sl st e s ste sieale st e sje e ole dede )

als aly afe Wloals alp af - aloate ol WTp ot abe af. ats ot
SIE SN N 37 S 83 NN B SR K SR S

:F1:PLMR6 :®1:LFVFL1.SRC FFSET!/MCORTEX) NCCOND LEFPTMAISGIN(T
LARGF

ale wto ats s als als wls wlo wis ofs ot
Janadsingsiesik ol )

e 3t e e e i o e e Ke 8 5 3400 ok e 9o e s e sl o 0 oK o 3 3 B Eo R B B 3 e B I el et 2 o
WA LNKKM.CSD SUBMIT file R
e e o3 e e 3e e a6 s 390 o b ke e o o e ok ke st e st o 3k 4o 3 5 o 3 e e e O3 s S AN O S e S 0 S e e o 3

b SEPUE IS PR e 2 3l ok sl sl sl ste sl sl ol ot sie 520l o e e e o7 M2 YL SN DK 9K 98 D% ML ORI BE AL L B2 3L 3T L SRV BN RT sz s st st

2 52 SR AC ST e e s Hanig S e s e YR N g e e sl e e

:F1:LINKR6 :¥1:L%V®L1.0RJ,:F1:LEVELZ2.0kJ,:¥1:5CHED.OEJ,&
tF1:INITK.O03J,:F1:5LCBAL.ORJ TO :F1l:KCrE.INK

3% e BT % AR AT AR A 32 Heole e A K le e e sesfe e sl ok e Ao ool e A e A i ok Ok RN

ats atrwle wleate als Wby ats o Wl ats ale 2s b ats Wl e Wl e e wis als ol ol oie aty abs ois o' abe wts o'0 als abs LT ata gl yis .
s Bt Mo el s g e g sl ns e e e v sie o sl Shaoi o e sfe sl sl sesie e stz e e R s ek

AR R LNKXT.CSD SUBMIT file R

o

SRR BTN R 3K e 3 S 3 e 3 e At 3 e 2l v < ekt e e ol 3fe oje Xe ol X ol K A A8 AT 3 O 4 e e e NE B AR e s A A qI R
e e senese sesie st e sl slesiesi e Y slesie s e ojeole e e e sl sz sesie e s s ey s na L s s e e s st ) nevle e Qe e ot

:F1:LINK8E :¥1:L%VEL1.0RJ,:F1:LEVEL2.0BJ,:F1:5CI¥D.C2J,&
*F1:INITK.ORJ,:F1:5LOBAL.ORJ TO :F1:KOKE.LNK

o
e

RSV E LS KPS XS AR L1

el e st sl 4

3¢ 32 A 47 RO R A0 2 A< 32 00 e N Re N %Ko A oo 3.3k o e ofe e sz A ool e s

LOCK¥M.CSD SURMIT file W
st e S e e e ool e Rl e o e e e R : R e
Fe s R o A AR e

:F1:1L0C&6 :F1:KORT.INK ADDRFSSFS SEGMENTS (&
STACK{@C55AY) ,&

INITMOD CODF(@439¢H),6

GLORALMODULF DATA(@®5372K)))K

SFGSIZE{STACK .75E))&

FFSFPVF{QPF 70 ¢REFFEH)

R A e AR A NIRRT AE RN RN N AA KRR Fe K R NIIEA S R DRI R IR R R R
RS H A RBAE AP B B3 AR RE S B3 (S FE (5 VS EUSUS S VS UFVINS 'S IFVFES LD LEND (BYF I3 XBAFY S L PRSP VL XS LB WP L ASHE L9

. NI, 3 Uy

1 -c‘ll‘




RRR LOCXT.CSD SQBMIT file nEw

ats ate ad- wte ots al, ats ats wts whs wls wls ats wls sle a¥s ods AVs ats wls U ! s wVe ntoabs ole n'p uls ol Lty ale aloade uis wleal sbs wty WV s ats als als wlsnte afsats ol nle ofs
sesie ez e Re e e R PRk sede e e s Neslene e g se I e e e e s e e Il e R i

2 e B3t 3R X NE 22 3T A AT 347 ¢ 21008 36 Xe 20¢ 38 e %2 e ¢ 38 Ke X RE < g e He A Re 3¢ e 34638 K€ 3¢ e AE E N NTHT A2 < As A€ AR AN N K2 A<

:¥1:1.0CR6 :F1:KORE.LNK ADDPRFSSFS{SEGMENTS (&
STACK(2C5R@¥R) ,5

TNITMOD CODE(@43S8H),S

fLCBALMODULE DATA!2F5320H)))&
SEGSIZF(STACK(75H))K

RESERVE(QF TC @ARFFYH)

shed stexe siesiesi ek e sl sh: st e e slesie sk o o sle e slesk sk ofesie e siesie e sk esje i e sz s ie e sl s e Sle oo R e e s
S SXE RERE AT IK 32 NCHE AT A2 A3 KA WAL KA AT O N AONTHL A 30 302 A RERT AL HCOR RN A KA AR KON S 12
%ok LEVEL1.SRC file eRE
%IRRT e AT KA NN A2 A A2 e Ao Mzole aiesle ofe Re ofeale Rk e e e RERCHT RN NIRRT 3 T T Xz e A TR 3 SRR

ERF VR YSURVF 3 B3 F LRLR APERIFNE (R P -2 R UF (3.2 F P F TP FUPVEINVEPYFRVES PUT kPVEV LS LR YIS X RPUS VSN SRFNERD7 S AP AP AP

/*@¢@7$******:*******************$******$*;*$$*r*ﬂ¢*$$*$*14
/****$***#*********#*************************** YR TPNPE
/% e e st e e s sttt e s Xe ot o ARk s SR LRSIl SO R I RO f
/% FILE: LEVEL1.S1C
VERSION: BRFWER 8-14-84
PROCEDURES
DEFINED: RITSVP RDYTHISVF
GETWORK LOCATESEVC
LOCATFSSTO IDLESPROC
SAVESCONTEXT GETSSP
MONITORSPROC

REMARKS ¢

(1) WABRNING: SFVFRAL OF THE LITERAL DECLARATIONS BELOW
HAVE A SIMITAR MEANING IN OTHER MODULES. THAT MEAN-
ING IS COMMUNICATED ACPOSS MODULES BOUNDAKIES. BE
CARFFUL WHEN CHANGING THFM.

(2) CONDITICNATL COMPILATION RACILITIZS ARE USED TC
PRODUCE TWO 0OS VRPSIONS. 'MCORTFX ' PROVIDES MO
DIASNOSTIC ASSISTANCR, WHFREAS "MYTRACE™ PROVIDFRS
DISPLAY MWSSAGFS ANNOUNCING THE FNTHY INTC VARIOUS
0S PRIMITIVFS.

X /
/%6 e e He 38 e ol 4 3o 3 A e e Ao e e ofe R vl Meqe e e ek o Ao M e HORE R AR R A AN MEAIIINT HO RN R R AR S

L1$MODULE: DNO;

/*@”36***************************************** :#**$$***$*/
/#*********************************************************/

/¥ LOCAL DECLARATIONS %/

DFCLAR™
MAXSCPU LITFRALLY ‘107,
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@
MAXSVPSSCPY LIT#RATLY ‘127,
MAXSCPUSS:MAXSVPSSCPY LITFRALLY ‘1997,
FALSW LITRRALLY ‘D,
TFADY LITFRALLY 17,
RUNNING LITFRALLY <
WAITING LITERALLY ‘w7,
TFUE LITFRALLY ‘1197,
NOT$FOUNTD LITFRALLY ‘2857,
PCRTSC2 LITFRALLY ‘@@CuH”,
POART¢CZ LITERALLY ‘Q@C2H,
PORTSCF LITERALLY “OACFH’,
PCRTSCA LITERALLY “2¢CAH”,
RESET LITERALLY ‘a”,
INT¢SETURYN LITERALLY ka8

$IF MCORT™X

/5% MCQRTEK *%¥% MCORTFY
/¥ MOORTFEY *%%% MCORTFX

MCOR IR Y setedsk
MCORTEX **m*/

Heddesiz sisk MCOETEX P BRI
wakk MCORTEX ok

IDLE$STAFK$SFG LITERALLY 'QCSDH’. /**»*****/
' IDLF$STACK SRS LITERALLY “GCSD¢:H”, Vel L ST T
o INITSSTACKSSKG LITERALLY ‘@aC624”, [ e s
3 INIT$STACKSARS LITRRALLY “OCE5¢H”; Viaok %/

- HEEE MCOY TEX %ok MCORTEX ok MCORTRX 4% MCORTEX °
g J¥¥%E% MCORTRX #%%% MOORTFY ##¥4%% MCORTEX #¥%% MCORTEY it/

f. $RLSF

VRS R MXTRACT KA MY TRACT 3 ERRE

SENDIF

165

MXTRACK wes
JRRAE MYPRACTE %k%% MYTRACTE seXkaddk MXTRACE s

> J%uRF MXTEACE k¥ MYTRACT %%ioidk MXTRACE kuik MXTRACE %%/
= JHR¥AESE MYTTACK ¥otk MYTRACE *%%3¥ MYTRACE *%%% MXTWACE #%+/
E“ IDLFSSTACKSSFG LITERALLY ‘2(63H7,
IDLFSSTACKS RS LITFRALLY “QC630H”,
INITSSTACKSSFS LITFRALLY ‘@C6BHA’,
INITSSTACKSARS LITFRALLY “QC6RWH 7,
MONTTOT $STACKSSTFA LITFRALLY ‘@C73H’,
MONITORSSTACKSARS LITERALLY “2C730H",

MXT-ACK
MATWACYE
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/% QP 30 He e e e e e st AR e o Mo e e e oo e s e e e e o e ol R A A (2K Ke e N e e
/% PROCFSSCP DATA SECMENT TARLE i/
/% INFOILMATION RFLEVANT TO THF PaSTICULAX PHYSICAL W/
/f PROCTSSOR ON WHICY IT IS RFSIDENT. oy
% “/
/% CPUSNUMBT P . UNIQU® SFQUZNTIAL NUMBER ASSIGNED TC */
/¥ THIS PEAL PIOCESSOX. oy,
/* VPSSTART: VPM INDEX OF THE FI2ST VIRTUAL %/
/% PROCESS ASSTGNED TO THIS REAL CPU. %/
/% VPSEND: INDEX IN VPM OF LAST VIRTUAL... i/
/% YPSSPWRSCDY:  THE NUMBER OF yP ASSIGNED TC THIS %/
r* REAL CPU. MeX IS 1¢. % /
/* LAST$RUN: VPM INDFX OF THI PROCESS ™OST =/
/% RFCENTLY SWITCHED F«OM RUNVING TG sy
/* FITHTR RFADY OR WAITING. Ky
* COUNTER : AN ARRITRA3Y “SASUPE CF PEFORMANCE. */
/¥ COUNT MADF WHILE IN INLF STATF. W/
DFCLARF PRDS STRUCTURYW

(CPUSNUMTRER BYT®,

VPSSTART BYT®,

VPSEND BYTE,

VPSSPFFSOPU BYTF,

LASTSRUN PYT®,

COUNTFR WORD) PURLIC INITIAL(C,0,7.4,8,3);

/¥Q112% RERE 34 32 30 X e He xg e e Ao e A AR AR SRR 30 R N R A KR8 R FEHL 5RO N A R AR e e ki

/%* GLOBAL DATA PAST TECLARATICNS =/
/% DFCLA®®D PURLIC IN FILF  “GLOBAL.SRC’ %/
/* IN MODUL® “GLO3AL$MODULE" */
DFCLAFE VPM( MAX4CPUSSSSMAXSVPSSCPU ) STRUCTURF

(VPSID BYTF,

STATE BYTE,

YPLPRIORTTY RYTYF,
TVCSTHRTAD RYTF,
EVCSAWSVALUR WwCPD,

SPLPEA wOo®rn,

SSSR®C WORD) FYTTRNAL;
DECLA™F

CoPgeInNTT BYTF FXTEPNAL,

HDWSINTSFPLAG( MAXSCPU ) EYTF FXTERNAL,
NRSVPS( MAXSCPU ) BYTF EXTRRENAL,
NRATPS RYTE EXTEDRNAL,
GLORALSLOCK BYTF FXTERNAL:
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BMEL PR 0 S0 SED dht 8
PRI
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Cad Y AV B A A i~ it i e LA it i el - ot el aivh et gt

DFOTLATF
TYENTS BYTT EXTTRNAT,
RVCSTPLI1G7) STRUFTURF

(FYCENAMR RYT®,

VALUTR WORD,

RFMCTWSATTR WORD,

THRFAD BYTF) EXTERNALS
DECLARF

SFEQUENCFRS BRYTE RXTERNAL,
SEOLTLRLRE(1¢¢) STRUCTURF
(STOSNAMF RYTF,
SFQSVALUE WORT) EXTERNALS

/R 1 4% A steteqestedk el A ek e e e stente Ao ARk ool Al e el o SR A L RN B N AR R e 5t
/* DECLA«ATION CF FXTERNAL PROCETURE KEFRRENCES Wy
/* THE FILF AND MODULE WHFFFE THTY ARE DEFINED ARF W/
/¥ LISTYD. w/

INITIALSPROC: PRCCEDURE ®XTTRNAL; SND:
/% IN FILE: " INTTKEK,S?C */
/% IN MODULE: INITSMOD */

AWATT: PROCEDURF (FVCSID,AWAITEDSVALUE) ZAT¥RNAL:
DECLAPFE FVCSID RYTE, AWAITEDSVALUE wOiD:
ENDS

VPSCHEDJLFR: PROCEDURE ®XTFRNALT END,
J% IN FILE: SCHED.ASM */

DRCLARE INTVRC LAPTL FXTFRNAL;
/% IN WILE: SCHRD ,ASM */

DECLATF INTRSVFCTOR POINTE.L AT(@110H) INITIAL{RINTV:C):
/* IN FILG: SCHED.ASM *x/

/ *A171 238 N AR o2 A NN e N2 ek N2 LA NeR Fe AL 00l A 3ok Fle 3l He 2ie 22 3058 9k 32 A ¥ 22008 T K2 5, ML SR T ol ok 2 e e /
/% THRST DIAGNOSTIC MWSSAGWS MAY EVENTUALLY ER ZEMOVED. i/
/% TEW UTILTTY PROCEDURRS, WCWEVER, ARE ALSC JSED Ly TV 4/
/% MONITOT PTNCW®SS, THFY SHOUTLD NOT RF LEMOJED. %/

<]

SIF NOT MCORTFRX

JREEE MYTEACE AAHE MXTRACE %okt MXTRACE #%i% MiTHACF S#4%,
JHFEE MYTRACE #%%% MYTRACF ®%ttk MYTFACE %%%% MYTRACF ¥,
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8.

- TFCLARYT

- MSG1I*) RYT¥ INITIAL ( FNTFRING PETSYP  7,13,1¢, "%7),

: MSGlA (*) FYTT INTTIAT (7 RUNMINGSYPSINDEY = é’>.

ﬂ MSG4 /%)  BYTF INITTAL (“¥NTFRING #DYTHISVP,13,14,7%7),
MSG4A{%®) PYT® INTTIAL (° SR yP TO +EADY: VP = z'
MSG7(*)Y BYT® INITIAL ( “ENTRRING GRTIWORK ,13.10, 27),
MSG7A(%) BYT® INTTIAL (~ SFT YP TO LUNNING: VP =

- MSG7R{*) FYTF INTTIAL (° SEL¥CTELSDER = 37,

— MSG1@{*) RYTF INITIAL ( “SNTFRING IDLFSVP ’,13.10,’%’),

] MSG11(*) RYTE INITIAL (“UPDATE IDLE COUNT ’.1 Ly,
MSG12(*) PYT® INITIAL (’“NTFRINF Krhww;sINIT ,1v,13, %7
MSG2A ‘%) BYTR INITIAL {( “WNTRRING LOCATESFVC 7,10, Lé Ty
MSG22(*) FYT® INTTIAL (“FNTRRING LOCATESSWY 7,14,13, 727
MSG23.*) BYTR INITIAL (° FOUND”,10,13, '”’),
MSG24(*) BYTP INITIAL (° NOT FOUND ,17,13,7%7 )3

;)

DRCLARF
C? LITFRALLY “2DH’,
LF LITFR*LLY ‘@eH";

OUTSCHAR: PROCFDURE’ CFAR ) TXTFRNAL:
DFCLARF CHAP RYT®;
END;

OUTSLINF: PROCFDURE! LINFS$PTR ) TXTERNAL;
DFCLARE LINESPTR PCINTERS
END;

OUTS$NUM: PROCFDURE( NUM ) FXTFRNAL;
DECLARE NUM RBRYTE;S
FNDS

OUTSDNUM: PROCFDURE( DNUM ) EXTRRNAL;
PECLAFF DNUM WORTS
FNDs

OUTSHEX: PRCOEDURF(P) FXTTRNAL:
DECLAF® B ®VYTF;S
END3S

INSCHAR: PROCFTUR® ( RPTSPTR ) EXTERNALS
DFECLART PETSPTR POINTERS
FNDS

INSDNUM: PROCWDURE (RETS$PTR) WXTFRNAL;
DECLARF RETSPTR POINTERS

ENDS

IN$NUM: PPOCFDURE (RPETSPTR) EXTFRNALS
DFCLARFE FFTSPTR POINTWES

FNTS
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VEANT VT WLUNTTNT -

JHEE METACE TS MXTRAQT RIS MYTRACT %00t MyTRAC

SENDIF

%29 e e e 2 Xe vle 3¢ e g Ve K dle SR g oo NI IR Ne N e Ne

/P2 4 5% TRk e Fefesest

/% STACK DATA & INITIALIAZ”ION FOR SYSTFM PROCESSES
DTCLA®% IDLWESTACK STRUMTURE
CLRNGTH(732H) WOFD,
RFTSTYPR woRD,
RP WORT,
nl worn,
SI WORD,
NS WOFD,
DX WORD,
CX WORD,
AX ' WOFD,
RX WORD,
FS WOERD,
START POINTFR, /™ IP,CS */
FL WeaD) AT(IDLESSTACKSARS)
INITIAL(
ﬂ,a,a. Qﬁ'a’V'QOQ‘Q’ !a'a’QOZ'a!z'g'%tqvq c"U
avp'(,‘ 'G"?la'a'a'a' '0'0'9'0'0.0.0‘0"?'? a'e
INTSRFTURN,7AH,0,1 P A, A,8,7,RQIDLESPROC, 297
DECLAR® IMITSSTACK STRUCTURE
(LTNGTH(?3CH) worn,
RETSTYPE WORD,
BP WCRD,
NI worD,
ST WORD,
Ps wOoD
nX WORD,
CX WORD,
AX WORD,
RrX worn,
vS WORD,
START POINTEF, /* 1IP,CS */
FL WORD) AT(INITSSTACKSAES)
INTTIAL(
@,a,a,a,a,a,a,a,ﬂ,a,z,a,ﬂ,a,ﬂ.ﬂ,@,a,@,@,ﬂ,a,@
DO P AP DR CA P PO ,0,2,0,0,0,0,0,0,0,0
INTSFETURN 780, 2,2, 2 2 2 0 ¢, A,GINITIAL¢PROC,
/% 200~ SETS TEE IF RLAG
SIF NOT MCOPTERX
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........

ot MYTEACR %% METRAQT #sokdae MYTRACE *%ok% MYTRACE %%us/
JREE% MXTRACE %% MXTRANT #¥dik MYTPACT %xxk MXTRACE *%ik/

DECLAERE MONITCRSSTACY STRUCTURF

(LENGTR(e30H) WORD,

RETSTYPE WORD,

RD WORD,

DI WORD,

S1 WORD,

DS WORTD,

DX WORD,

CX WORD,

D ¢ WOFrD,

RY WORD,

FS WORD,

STAPRT POINTEF,

T WORD) AT (MO ORSSTACKSALS

INTITIAL(

a'avaom!z'atﬁOﬂ'a'?OrA!g’q'ﬂ'a'gfﬂ'”'a'?/'a'QQQ’ﬂ'
2,0,0,08,0,0,¢,8,2,2,0,2,0,8,2,0,0,0,0,%,0,2,08,0,
INT¢RETUPN,AR ¢, 0, 2,2, 7,0,2,0,@MCNITORSPROC,2CPH )i

J¥AR%E MYTRACF 3% MYTRACE #ofddox MYPRACT *ssksk MYTRACE kid/
% MXTFACE *#%% MXTRACT %l MXTRACE %%k MXTHACH ¥¥%%/

SENDIF

/%#@31 g e ste ste s sieofe e st steode sele Yesleste el e ol el

VA ds “'*"'****:‘ >,=?’.~* s 34 3% 2jc 3k 2 ofe ek e <**~g**4,~* e ot stesleate
/* FETSVP PROCEDURE

/% USED BY THF SCHEDULER TO FIND CUT #FAT IS THE CJQHuuT #
/®* RUNNING PENCESS., IT’S INDFX IN VPM IS FETUKYED. w )

/* CALLS MAT® TC: CUTSHFRX OUTSCHA o/

/%% e Tt s e Xe ok sl ool s e e i Koo et e Yok MR A6 3 i A SRR H R R 5 RO SR R d
RETSVP: PROGEDURE BYTE REFNTRANT PUBLIC:
DECLARE IUNNINGSYPSINTRX BYTR;
SIF NOT MCO:ITRY

s METEACE #0i% MYTRACE 3ok MYTRACE 0k MXTRACE %/
Jukis METHAGE 6t MYTIACE %hmtk MTRAGE %%t MXTEAGE Fii/

CALL QUTSLINF(GMSG1):

SENDIF
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J%  SFARCHE THW 7P MAP FOF HUNNING PEOCESS INDFX */
i FUNNINGSVPSINDEY = PRDS.VPSSTART TC PRILS.VPSFNTS
IF yPM{ KUNNINGEVPSINDEX )L.STATE = LUNNING
TH"N GO TO FNUNDS
FNDY /% DO ®/
RUNNIMGSVPSINDRX = PKDS.LASTSHUN

FOUND:
SIF NOT MCOFTEX

J%5eRE METRACE S0l MYTRACFE Jokak MYTRACT ¥k MYTRACT %%,
Ewsx MXTHACE *3%% MXTRACT *#%#%%% MXTIACE *%%% MXTRACE =&/

"2LL OUTSLINE(@MSGL1A) ;S

CALL CUTSHWX(RUNNINASVPSINDEX);
CALT. QUTSCFEAR(CE )

CALL QUTSCHAR(LF:

]

4

SENDIF
PETURN PUNNINGEVPLINDFYX S
FND; /* RFTSVP PROCFDURF ¥/

/@I G A%k A B e Hefeale R R sie et XeRe e sie e e Rk e e e o 90k R R R N A A R RONTRT ROA: B KSR IRL A

/% RDYTHISVP PROCEDUFF BFEWER £-15-84 %/ ?
J« CHANGRS A VIATUAL PROCTSSOR STATR 0 RFADT %/ i
Jx caLLs waDT To: outertx  ognscrer . % :
7 33k stk s e e e e e et e s ok e s e e e e et e e e et e ek KRRl e N K RSl / 1
RDYTHISVP: PROCEDURE RERNTRANT PURLICH i
SIF NOT MCORTFX
JEESE MYTRACE %3 MYTRACT Hisih MXTRACE it MUTRACEH #%°- /
/H%3% MYTOACE H55% MYTRACT Sksfs MXTEACE S%#% MXTpa(F i,
CALL OUTSLINE(@MSGA);
SENDIF
PRDS.LASTSRUN = RFTSVP: /% SAVE INDEX +/
¢1F NCT MCCRTEX ‘
Jr%wk MXTTPCE #4w% MYTRAGE ®¥REk MXTRACF %iwk MATPACE ks |
/s MXTZACK #:0r% MXTRACE %M%%% MYTRACE *%%% VXTRACE #i/ !
CALT, OUTSLINE(CMSG42);
161
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CALL OUTSHFX(PRNS.LASTSRUN)
CATL OUTSCYAR(CR):
CALL CUTSCEAR{L¥)3

SENDIF

VPM(PRDS.LASTSRUN).STAT® = RRFADY;
AETJ NS
END; /* EDYTHISVP PPOCEDULF */

/ *¥A424 sl e e sl sie sl sesle sl sl deslesie Besle vlesk sesle stesje e e e de e neolaale siesk slesie et sl vl e s s el s xe s /)

T3 & /

/%  SAVFCONTEXT PROCEDURT BﬁEhEH 2-18-4 /
‘ /

/¥ SAVLS CURPENT STACK PCINT¥R AND SEGMENT IN VPM >/
/

/

/

/’r CAuLS MADV TO RFT$VP

Lo sk sk stesi Xele s ok slaateole ok Nesie N sk e sle st sie e i sl al e S e ok T e s Me B e o

/’\ 32N AR ek

SAVFCONTEXT: PROCEDURF (STACKSPTR, STACKSSEG) REENTRANT
PURBLICS

DFCLAFF (STACKSPTR, STACKS$SEG) WORD;

IF PRDS.LASTSRUN <> 255 THEN DCy /* IF ENTR{ IS NCT */
/* FROM KORE START */
STACKSPTRS /*SAVF STACK=™/

VPMiPRDPS.LASTSRUN) .SPSREG
STACKSSEG: /* STATE W/

VPM(PEDS .LESTSRUN) .SSSRFS
END3

Wil

ENDS

R4 D6 RN A A %2 2 e 3 R Ko {e Ne e X2 SO 3 He R N e AR 3R A AR NTHE NI 30 K AR S KA N0 SRR )
/% GETSSP PROCEDURF BREth B 1u~81 w/
S e e e - e e B _/'
/% RFTURNS STACY POINTRR QOF NURFENT LUNNING PHOCESS AS w/

/%  SAVED IN THE VIRTUAL PROCYSSOI MA? “/
7 5 am mm o i tan - = e - — ————— T — ———— o — — - S S " i — - —— S - o o = — - - b /

/* CAuLS MADV TO PFT$VP ' v/

e ’ R R RV TR E e RN BN Y B T R B A Y I\ ale st ot I3
/% et sk s g s st e e e st el e e siofe s st el st dol e sl st e IO R oK TR

GFT¢SP: PHOCEDUFE WORD RFENTFANT PURBLIC:

DECLAR®™ N PYTW®;
N = RETSVPS /* GRT CUIRPNT RUNNING VIRTUAL PrROCESSCR */

RFTURN VPM{N).SP$REG: /* FRTUPN NEW VP ST/CK POINTER =/

ENTS
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e i L S I R ) B S P U PR D PP J DR JEnT DU B R TR DA R Sy D D DO D D S Dy P D P L P O P N P ]
/ Py x 1 4Ly st ge el oy sesieslesiosione st sl siosle s e e asiesle el sl s e R SO sk s Sl e sl sl s e s

/* TETWNI X ()(““U'ﬂ" RIFWFR R-1Q-pn4 ¥/

/% CALLS MADT T0: CUTSCu? “UT*’*V« CTS D 2

J R >’ 333 L CRASAEAARAR AP LS RARH < 3iE B0 Ol NI HO S XL e P e Fe e e N s e e s e se s e s e g sy o Az ey /

GRTWORX ¢ PROCEDIRT WORD RVWNTRANT PUBLICS

DPRCLARF (PRILN,D) BEYT®;
NDFCLAFT STLECTEDSDRR WOFD;,
D¥CL*R® DISPLAY FYrTws

SIF NOT MCORTEX

/x::,:::::;: MXTHFACE IR R MXTRECF a2 s e MXTRACE SRk MYTRACT A o
/:',::f:::::j: MYXTRACH sie s sk MXTRACF N Ensk METRACE NN MYTRAONW IARRSER A

CALL QUTSLINFIRMSRY) S

SENDIF

PRI = 255;
DO /% SWARCH YPM ®OT FLIGIBLE VIRTUAL P-0CESSCR
TC RUN */

I = PRDS.VP4START TO PRDS.VPSFND;

I® /% THIS VP’S PRIORITY IS HIGHFR THAN 231 =/
"(YPM{I),VPSPRICRITY <= P31) ANI
(VPM(TI).STaTF = RPADY)) THEN DO

/¥ SWLWCT THIS VIRTUAL PROCESSOR */
PP = YPM(I).VPSPRIORITY:
N = I3
FNDs /% IF */
FND; /% DO LOOP STARCH OF VPM */

/¥ S¥T STL®CTFD VIHTU?L PROCFSSOR =/
VPM/N),STATF pU\’\II'!
SFTFCTEDSNRE VPM( N S*?p;3

SIF NOT MCORTEX

gl MYTQACK ® s MXTRACW e ek MYTDRACE g MXTRAC R =esani
fRAER METLACE dokdk MYTRACE RXIER MYTPACE wk%% MYTEAQW weiokk /

CALL OUTSLINF{BMSHR7A);S

CALL CUTSHEX(N);

CALL QUTSCHAP(CT)S

CA"L OUTSCTAR(LF):

CALL CUTSLINE(RvSr7%);

CALL QUT¢DNUM(SFLRCTFNENRE)

TATL QUTSCHARICR S

CALL CUTSCHARILF)Y

¢FMNDIW
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|2l <2

ISIS--11
*F1:L00C
QTaCY (1

Attt Ml fad e

MES=-2R LOCATRR

Coprar?,

L-

TNITVGD O DP/PARCRE) (g,

WATNING

SEGMFNT:

WARNING

- -
SEGME

SYMEQL

"WAD ¥.OM FILW

5F ¢

5

T

TAPLY

LOBALMADL LT MATA (ARSIRAT) ) )E
SEGRTZE(STANK (TEU) g
RSEAYF 0L TN AARFED)
SFAMENT TN
(MO NAMT)
STGMAINT TN
TNITMON QDT

nw MODULF LIMODULF
IO

KORW,LNK

TEISFRVED

RESERVED

V1,1 TNVOXED ®RY:
QF (T VNPT TINY AN RSOVSISTIMENTS (8

SPACF

SPACE

NFITTEN 00 PILF :F1:KORE
DEST OF¥SFT TYPT SYMROT RASE  OFFSET TYPT SYMECT
ec2o (EPAY PUR . PHDS CACPR  ZHCER DUR MCNTT( PO
28027 4430H PUP IDLRPROC FACAY  AZFDN  PUR LOCATROLL
SACAR  3ARE  PUR LOCATTRUC PACOE  ©203H PJR  GEIACK
PACEH  (PERH PUR SFTSP ¢ACPH  AR3FH  DUE SAVECOMTVNT
@AC2E MT®3 PYR  WDYTHISVD PACPH  2165H PUR  (ETYP
2R4CF  AUD1Y PUF QUTHEY PRACY PCCCH PUR  INHEX
JR4TE ACTCE DYR SENDOHAD PR4CH 20504 PUR  FCVCEA T
CRACY  CC2DE PUR QUTDNIM ARACH @RF4H  PUB  ['DN(N
ZR4CH ABLCT PUF QUTNUM ARACY PAERDH PUF  QUTLINE
JRP4TE guonu PUR AUTCRAR ARACH  AREAH  PUR  INNUM
TRGUH O CRIFPH O PUR O INCHAP CRACE 2pFEH PUB  DISTHI-
BUTIONMED
"P4TH  PACAY  PUR DEFINRCLUSTE® AR4CH  298BH  PUB  SYSTHMIC
JEATH VRIEE PUR CREATTPRON APACY @7AFY PUR  TICKTT
PRaCn 7LOF DR CAFATPRSFG PR4CE  VDS1AF  PUR  PREEMPT
TRACKE  (RECE PUD AMYANCT PRACH  ¢231H  PUR  (WAIT
PEACV Z2UDY PP RTAD AP4CH  A1:44 PUR CREATVIV(
JEICH  APAERT  DUR GATRK ORPFR ACAFY  PAAZH  PUE  YPSCUFNULIx
ACATE 0T DD INTYRC ?43QW  AAAZH  PUR  [NIlTAID(C
ZRRp ppran PR vDM PRTUH  JBERE  PUE 3FOTHRTF
SERAT AEEAN DT GEQUFNCTRS TEAAY ARLIE PR ePUTT
PEScE CrDT o Dyno TyoTar, FBAUL  UUCDE  BJn LOCAD -
CLIST=n 1,
TELH AEREN DT DYRNTS THIPU AEAVUY TR NI [T LAG
WEZOU gEL4W PR MTYPS FHRAH  2647H DUB 1EIPE
FETAN AR1PT DUP ATOBATLOCK
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e e MYTUAAR MYT?2ArT MYXTOACE

ISIS~-I1 M(CS-k6 LIN¥wE, 1,1, INVO¥ED RY:

+P1eLIN¥QE T e LWIRLL OFS s W1t RURL2 JOPT, e FL eSO ED 0T A
tF1INTTKLORT oW1 LOREL OPT TC c WIeKCGER, LNK

TING MAP TNAR P KQORT, LEK /A TAMONITT)

LOGICAL SFGMFHITS INCTITET:

LENGTH ANDUESS  SEGMENT CL8SS
AECEH  —=———— T1IMONUTLF rNADF coDT
PLBIY —mmmmm L1MNANULE DaTa DATA
QRPE2Y  —==-—-— STACK a STACK
A2AFT  —=—-—- MREMCRY MEMORY
PDFFP - —m— L2MODUTLE CODW CONF
PEATER  —mme— e T2MODULE DATS NATA
ZANPE —mm - ?27SEG -

Era7y  ——emee SCHFNULE®

¢#*14F =—---- TNITMOD_COQDF conw

2P01H == -==- INTITMOD DATR PATS

CEACH  ———mme GLOBALMODI'LF C  CODF
-ODw

APR7E  ~--—-  GLORALMODIUTF ™ TNATA
~ATA

ITNPUT MODULEYS INCLUDED:
tF1:LFVEL1.08J(LIMODULR)
tFP1:TEVEL2 LORJ(T,PMODULY)
:R1-SCYED.ORJ/SCVED)
cF1:INITK.ORJ INITMOD)
1F1:6LOBAL . ORJ(GLORALMODULF)
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MENMOTY MAD AT MONIT,T T AMONDTLE
PEAD WRQOM WILT «B1VQRE, TNV
(EITTEY TC CILT :1RLeKCOQR

MAJLLE STAR™ AnNNeRgS PATAMTEDE = CRTAV QOFRSET - g

GEGVEMT MeD

START Spr?e LONGTE ALIGN NAME CLASS

re117H Pp113E PARLN A (8RSOLUTF)

A43c0y PaspQy aal1av W IMTTMOND _CODE Copv

RO peangy 73n3w" W LIMOGDULE CODE copw

JRADAH nC 4wy garau W LZMODUTE CODFE CODE

pcasap nc40an pAeawn ) GLORALMGDULE € conw
_Ont‘

Ar4SEH Ar437wH APAEH W L1IMODUL® DATR DAT®

Nrae e LR AY ANGAR w L7MODULE DATR TATZ

AC4r 71 7qb T ASEs Wl TNTTMON NATA AT A

AL 4RGR SToER Ko APAAL i3 ?228%wG

(4R PrnagT paparu e SCEEDULER

5574 ACRO AT AATEY ¥ STACK STACK

LrBTVE ACR4OF AUR7AR A TARSOLUTR®)

CCesHTH *Cerar ?2¢p7A4H A "ABSQLUTED

134021 12¢77u Azmou A “ARSOLUTE)

wH3APH F542ARH arazu W SLORALMODULE D DATA
—amp

LEAGEY rheoan AARA L i MEMNRY MEMQERY
17¢




ISIS-I] MrS-08 TOAATRD . V1,1 INVOX®R RY:
tF1:LOCAR $F1:¥NEFR, LMY AMDPLESSTS 'STRIMENTS (& 1
STACK { ACE~AUY & g
TNITMOT _COTF: 04Zeam) &, g
GLORALMONCLE MaTA{PTRZAPHY )G ]
QIGSIZFISTACK (mEWY )R p
LESTIVE (A TC ARERRH) b
WARNING E€:  SUAMENT [N RTSFRYFD SPACE y
SEGMENT:  INC NAMT) ;
WAPNIANG EF: SPGMENT IN PRSFRVFD SPACE
TIMENT:  INITMOD CODT
SYMRQL TARLF CF MADULE L1MODULF
TEAD FFOM FILF :F1:XOPF,LMV
WRITTEN TO RIT® :«F1:¥ORF®
YASY  CRPSFT TYPRE SYMBQTL RPASF  OFPSET TYPR SYMBCL
?C435 0Q278F PUR  PRDS AR7AH  A38AH  FUR  [DLEPROC
ARPAW AZP2W DPYR LOCATFSR) ARTAH  #2R4F  PUR  L(MATr-YC
PRTCH  G208Y DR GRTYORK @R7AH  ~1E3H  PU®  3FTSP
QR7?AY  A1AFH  PUF  SAVFCONTEXT  QR?2H 21957 PUER +DYTHISVD
AR7AH Q134K DPYv DPETYP @RADH 2977H PJB TIST:I-
' UTIONNMAY a
ABLDH  @AYE3Y PUR  DERINFATUSTTR @RADH  AR14®  PUR  SYSTEMIC ~4
2BADH A6#FH  DUR  CIEATTPLON QBATY  264EH PUR  TICK®T
(\RATF 25FBF PIJR CKREATTS®Q #%ADY (3F2Y  PUR  PIREMPT
CRADH (25tF  DUR  ADVANCEF 3ADH A14fH  PUR  tWAIT ]
@RLDT  @159F DUF  RFAM ARATY  APE3IN  PUR CREATKIVC g
#BADF  @C36H PUP  SATEKREPER PC4LSE #p@PH  PUR  VPSCHETULFT o
AC4RY  2p33v PUR  INTVFC AAIYN 2222 PUP  INITIALP GC ]
P53(3H P25AY PUR  YPM FS30H  @65RY  2JB  SEQTA3LW .
¥HEIAH PEH8Y  DUR  SFQUENCFES FR3AH ¢6599 PR CPUINIT |
¥832Y  @@A279  DUP  RVOTRT, FA3IAY  A4AZW  PUF  1(CAL- :
CLIST»7ATT ¢ :
FRZPH PER8H  PUP  FYTNTS ¥530H  ¢64LH  PUB EDWIATFLAG »
FE3Z  (@F4A4AH DGR MRYPS RPRIAE  AALEE DUP NIYPS g
CE3AM  AR42H PR GLORALLNACK '
|
]
|
j
"
|
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ST

AR I S e M N A N S A A A A e A A A O S0 AR e A S A B4 TR T W
'/::: st vyt‘ b pp sl VXTDA. r Nt vx'!"'w A nrp‘ sl it A{ I‘ "lA C , Yengsi /
NE&"DPSIDENI (POSVIMREEY = 23
BIE MYPRANE FONE MYMLALP XAAKEK MYTRACT MYTRACE Rk
MXDIACT S0 MY TDRANT Auisd My TuAnD M{T <80
SEMDI W
TDWSINTSFI AT PRDS [ FRLSUNIVMETR Y = 9
ENARTES
PRDS.LASTSRIN = 2867 /%= JNDICATE START FNTYY TO
SCPET(LRR */
LT YPSCHFDULERS R - = M) RRTYRe Wy
/ b E PN W RIR e e sl e sede e sie e sl ot el sle o el et sl sle e ste s e i /
VAR SRAT AR S IR AR (FARAR AR SIS AT AR SEERASER AR AR CRARAR AR AR R AR AR S </
DT/ TL1SHONUTR %/
KRl S ERRE R AR 2 A RAR A AR LR AR - R KR LR k2 LS CE B XS R R L KRR KA .
SR se e o B e e 5e 3 i e e 3 A e e e e e i e sy B
s 3 32 3 %8 2l 22 sl e ale e e s 3¢ 3 e o 3 e e oje e sl gk e e j
MCOX TR X MCOPTEX MC O ~
1
[SIS-TI MCS—-8€ LTNKF¥F, V1.1, INVOAYFD BY:
F1:LINKS¢G :F1LYVELL, 0P, e FL L OYFL2 0PI, tF1:SCH*L.0ORT, &
tF1:INITK.ORT ,:F1e5T,GRAL . CRJ TG tF1:KORW, LMK
TINK MAD FOR tF1:KORV,LNK/T1MNNULF) :
LOGICAL STGMENTS INCLUDPED: ﬁ
LENSTE @&DTEFSS  SEGMUENT CT,ASS K
23D3 - L1IMONDULE _COD® coDp*® :
PPALE  ~—--- - LIMADYLW MNATA PATA g
A Y O B STACY STACK .
Cr2PF  —--——- MEMOR Y MTMORY ?
derc4y -- -—--  L2MODUL® _CODF nepe 3
ROPOH  ———e- T2MODUTE TATA TATA b
e 225G g
WA —— e - SCUFDULFR R
A4LAH  ~~-—=-= INITMCD_CODPR rone ]
L1y m———— INTTMOD DaT naTa o
AADAT  —mmmm GLORALMOIDULE_C rODF J
-0D% ]
P7370  ——e e - GLOPALMODUT® N NaTA 3
-84 1
INPUT MODULES INMCLUTFD: .
:FP1:LFYFLL.ORI(T,IMONULT) B
:F1:LFVFL2.0PT/ T2MODULT) y
*P1:SCH¥D.0ORJ 'SPHED) p
tF1INITE.ORIOINTTMOD) k
tF1:GLNFAL L CFIIGTORATMODIT T) }
Y
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._. JREFWIE CMYTOACTE AN MYTRACT Xododolwk MYTRACT iesisids MYTQACTE e/
o PUDS.VPEFND = PENS YPLSTAIT + 23
PRDS.VPSSPFRSCPY = 33
/iR AN MXT@ACY ek MYTRACT seikseslok MYTRACTE stedlesisie MYTRACK :;:*;;::::/
/::::;:x:::: NyTyncp EASXS H3 14 MYTL‘A("F‘ oK A alk NXTQACF PRI RS IS ¥ VXTIACI' pE VS RSN /
!n ¢TNDIF
J# INITIGLTZ® THE VP Me® ¥R [NLF &ND INIT PROC */
/% AND MONTTOR PRQOCWSS */
iﬂ VPM/PEDS .VPSSTART) ,VPSIMN = 255;
X YPM(PENS .YPESTAFT) . STHTF = 13
. VPM(PRDS .VPSSTART).VPSPRINRTITY = 2;
- YPM{PANS .VPSSTART) .EVCSTHREAD = 2553
: YPM! PPDS VPESTART) , PUC¢AWEYALUIR = ¢
» VYPM: PRPS UDSSTART) ,SPSRYG = RAW;
Il YPM ' PRDS VPSSTART).SSSPFR = INITSSTACKSSRG:
JPM{PENG UTPLSTART+]1),VPeID = 285
VPM/DRTS [ VPSSTART+1 ). STATF = 13
TPMI24TS,VPSSTANT+1 ), VPSPRICRITY = 2553
TPM(DEDS (YO4START+1 ), RYCLTHDRRAD = 2553
VPM/PRDS ,VPSSTART+1),FVCSAWSVALUE = ¢
® VPM(PRDNS YPESTART+] ), SPSRWE = APH;
) VPM({PRDS .VP¢START+1).SSSRFG = IDLESSTACKSSFG:
T $1F NOT MCCRTRY
il JRARE MATDACE %#Xok MYTRACE #X¥%%x MYTRACE Xt MYTRACT sxisk/
. /:’_r.::::::::: NX'I\:ACF: Heseolesde MXTRACV Neofeenise VXTRACF sesensi MXT:{ACF‘ ::::::::::"/
VPM(PLNS YPESTART+2),YPLID = ¢FRH;
VPM/ PRDNS YPSSTPART+2),.STATR = 73
. VPM' P~TS VPSSTART+2)  VPSPRINRITY = 0}
o YPMIPrD3.YPESTARTH2),  FVCLTHPEAD = 255
El VPMIPRNS UPSSTART+2).OVrSAWSVALIIR = &3
- VPMIPRDS (UV4START+2) SPERFG = RAHS
VPMePPDS TPESTART+Z ), 354RFG = MONITORESTACKSS R
/a.'::{::::::: “xTuArﬂ? PR ER VS MXT?ACV PR IR 14 MYTDAC? sl < 3¢ MXTE{AC? :;:::::;:;;:/
IRFIR MYTLACE ko MYPR AL skl MYTRACE ok MYTRACE qHeA s S
|
SEMNDIF
NISHPS = NPSRDS + 13
» 1T MCOFTRY
' fREFFE MOORTTK X%%% MAQRDPRY kkkk® MOORTRY %%k PMCCRPIX %¥xdy
JREEEMCOETEY %% MCORTRY #¥dkXd MCORTRX ¥k MOQORTRY kst
NZ$UPS PUNS CPYSNUMRER) = 23
- JREFZ MCORTRX #80k% MOOARPRY %X MOORTEY *%%% MOCRTEY sk
»
. SFLSE
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/% STARTING PRINT OF TF® CPERATIG SYSTRM oy

/e e e e ———— e %y
/* ROUTIN®T I\ITIP*I"VS THE ¢S #ND IS NOT KEPEAIED, W
[/ RN BB A B N N e ek -r"'***"”r’i Ao e g ke sl "ﬂ 6 % 2 e o Aol 3 3 e BR) e BB R e e n /
/%63 BRI KRR AT AR A O AN O R AR R TR AR R R R e e

/% TO INTTIATIZF THF PRDS TABLF FCR THIS CPJ >/
DECLARE CPUSPTR POINTER NATA(QRPRDS.CPUSNUMEERE),
ZZ RAYTES

DISARLES

$IF NOT MCORTTEX

/RIS METAACE #%w% MXTRQACK #oktolk MYTRACE *¥008 MATRACK i/
JHFIE MYTPUALE ¥k MYTRACE ®didk MYTRACE %%l MYTRACE #u%s/

CALL CUTSLINF/QMSG12);

SENDIF

~.
i

NITIALIZS P PI ANT PIC %/
CUTPUT ' PrRTECT) = @C@@i/* PPl - MICROPCLIS =~ MCCRTEY */
QUTPUT(PCRTSCE) 1303 /% PIC - ICW1 =~ EDGF TRIGGEFEL ¥
OUTPUT(PCRTSC2) 400 /% PIC-ICW2-VECTOR TABLE ADDRTFSS *
QUTPUT . PrRTSCZ) OFH;/* PIC-1CW4-MCS36 MODE, AUTO RCI °
OUTPUT(PO=TC?) GAFH: /%PIC-MeSK BLLOWING IMT. 4 & & %

i

NN .

i

/% ESTARLISH UVIQUE SFQUENTIAL NUMBRP ®CP TWIS CPU */
/% SET GLCRALSLOCK */

DO WHILE LOCKXSSET(RGLORALLLOCT,119)5 TFND;

PRDS .CPUSNUMPTR = CPUSTINIT:

CPUSINIT = CPUSINIT + 13

/% FFLEASE GLORAT, LOCK X/
SLOPETLELOCY = 2

/% SET U® TNITIAT START AMD WND ®C2 DPRQC TARLF ¥/
PHELS . YPLSTAPT = ¢
PG 72 = 1 TC PRDS.OPUSMUMRFER
PUNS . VPSSTA T = PRNS VPSSTART + MAXSVPSSCPUS
¥NDY

SIW MCORTYX

AT MOQRTRE AL MCORTRY Hokduiok MCORTEY ks MCORITy ol
JEREX MOQF MY #XAk MOQRTRY ®dokam MCQRTEX ¥sck MOOWTEX ¥/
PIDS.VPSFND = PRDS.VP&START + 1j
PPD3 . VPSSPENECON = 23
JRFEERE MCORTEY ¥A%¥ MCORT TV #¥kik MCORTFX ¥¥okst MCORTEY s/

[
-+

[&31
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/% SVIP THIS APDR &ND 40 TC NEXDP FC-: SJB %/

CATT, QUTSCHAR({C™):

CALT QUTSCHAR!TLF);

ATDE CFRSRT = APDR,CFFRSFT + 1;

P77 = DTE3:

CATT OUTSDNUV ADDR,PAST);

CALL CUTSCHAR "7 )%

CALT OUTENNUM{ATDDR.OFWS®T);

CATT OUTSCHAR( ="

CALL QUTSNUM(CONTENTS) ¢

FNDs /% IF SXIP ©NR NFYT SURB */
IF (INCPR = “ 7)) THEN DO;

CALL OUTSCHAR(” “)3

CATT TINSNUM(RCONTFNTS);

™0 WHILR {INCHRSCR)IANDIINCHu< N, )3
CATT, INSCHAF(QRINCHR);

TND

IF . INCH® CR) THFN LOOP2 = FALSE;

1P (INCHF = 7,7) TY®Y DOS
CLLL OUTSCHUAR(”, )
ADDR .OFFSET = ADPDR.OFFSET + 13
PTR = PTRZ;

t

CALL OUTSCHAR(CR):

CATL OUTSCHAR(LF):

CALL OUTSDNUM(ANDR.BASE)S
CALY, OUTSCHAR( +");

CALL CUTSDNUM(ADTR.OFFS®T);
CALY, QUTSCWAR{ =");

CALL OUTSNUM/CONTRNTS);
ENDS /% IF GO TO N%XT ADDR */
FNDS /% IF CHANGR® CONTEMTS */
INCHR = “X7: /* RFINITIALIZE CMD 3/
ENDy /% LOOP, CONTINUOUS SUR CMD */
FND; /% SURSTITUTF COMMAND SECTION =/

IF (INCH.="F") Or (INCHW=65H) THFEN DO |
/% FIND OUT WHICH YPS IS RUNNING “ME® */
INDFX = PRT4VP;

[N Y W

! /% NOW RTOCX MYS®LF */

: DISARLT
; PPNS.TASTAEUN = INDFX;
} VPM/IINDTY ) . STATF = WAITING:
r.-! CALL YPSCHWDULRRS /% NO RETURN */

3 ENDs /% 1% x/

30 TO LOOP:
FNL: /* MCONITO®R PRCrESS %/
~ JRARE MATTACE 3AOk MYTRACE #4000k MXTRACE d0k% MYTHACE st/
[. /#%%%E METRACT itk MXTRACT dkdik MXTRACE ¥¥%% MYTRACE wwik/
& 3
. ¢ENDIF 1
- !
/*9)34'?*******=.‘==5<*************************>§<=.’=>'r‘3::=i==(:>.'::;::.f>.-‘*=¢==!»'-=i=*=.<=lf*>::/ i

. /***#**#ﬁ***$******##****#******####**#***##*,, ,#u**#**m;$/
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FND; /* DISPLAY COMMAND S¥CTION */

COLT [NePMUIM(RADNIR NATRSTT)
PTR? - ~ADDR;
PTR = DT&3:
/¥ COMTRNTS SHOULD NOW RY SRT %/
DO WHITT (TMOFRESC™) ANT [ INCHREOREE) S
NALT, IN¢CHRAR(RIMCOHER)S
END: /% DO WUTILT %/
IF INCH:® = % THEN 103
CALL OUTSCHAR( ="):
CATL OUTSNUMI(CONT®ENTS;
CALL CUTSCHAR(CR):
CALL QUTE¢CHAF(LF)S

END; /* TF NORMAL 1 #TDR TISPLAY */
I¥ INCHR = 23E THEN TO;
COUNT = @3

CATL QUTSCHAR(7#7);
CALL INSNUM(RQUANTITY):
DO WHILF QUANTITY > ¢1
CALL OUTSCUAR(CR);
CALL CUTSCHARI(LW)3S
CALT, OUTSDNUMIADNR RAST);
CPLYL OUTSCYAR( -7
CALL CUTSDNUM(ADDR.OWFSET)3
LINFCOMPLETF = FALSF;
DO WYILF LINECOMPLFTE FALSE:
CALL OUTSCHAR(™ "V
CALL OUTSNUM/CONTENTS)
ADPTR,OFFSET = ADDR,OFFSFT + 13
PTR = PTR3:
QUANTITY = QUANTITY - 13
IF ({ADDR.CFFSET AND QU@FH)=0) 0R}
(CUANTITY = ¢) THEM LINECOMPLETY="nuE;
"ND: /% DO WHILF LINE NOT COMPLETE =/
FNDS /% DO WHILF QUANTITY 3/
END; /% IF MULTI &DDR DISPLAY */

"INCH#="8S7) 0R (INCHPR=73H) THEN DO
/% SURBRSTTITUTF COMMAND SEOTION */

CaLT INSTMUM(@ADDR.FPASF);

CALL NUTSCWAR( e )%

CALT INSDNUM(AADNR OWFSFT):

CALL QUTSCUWAR("=");

PTi2 = QADPR;
PTk = PTr2:
/% CURRFNT CONTF®NTS SUYOULD NOW BE AVAILAETE %/
CALL CUTSNUM(CONTFNTS)
LOOP2 = TF £;
DO WHILF LOOP2 = TRUF:
TO WHILR (INCHRC> 7, ")AND(INCHRSY ™ 7))
AND(INCHRONAR) S
FATL INSCHAR RINCRO)
FND:
IF (TMCWR
IF (I40¥y

N

CP) TYFN LOOP2 = FALSF:
“,7) THEN DO

1£9
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FNDS /% IDLFLPROC x/

/*gng,}:** prd SR S SRR ) ee 312 X2 oafe sl ot e ke i sedle oz nasie sl sle sl sl Mo e se sle sl sl al e sl '-:;:-"-‘::;::'--":;';;::j-./
/%  MONITOR P OCF3§ BnEwPH HA-1E=-a4 >/
R e e e e e e %/
/% TH® MONITOR PROCWSS I° INTTIALIZED RY THE 0S8 LIKE w/
/% INIT AND INL®. TT HAS TEF RESFRVED ID OF @FEN AND & %/
/* PRIORITY OF ™4, IT 1S ALWAYS RLOCKFT (R WAITING UNTIL¥/
/% 1T IS PRFFMTED RY THE USEF. 2/
S e e m e e e e et e o ct e i e o o e 5

/% CALLS MADW® TO: OUTELIVE OUTS$CHAR %/
/% OUTS$DNUM IN$DNUM %/
/% INSNUM /
/*" AT ARFE 3 348 2% 34 A 302 33 Ao e e e N e e e Bele e e ol sk sle desteole s aie waole e sl Mol sl s e e eyt FE R XSS CE T RES IF A /

A i et D S0 T S A AL i R i R A R P S LN )

PRPS.COUNTVR = PRDPS.COUNTER + 13
50 TC LOCPS

$IF NOT MCQRTEX

/RFEEE MXTIACR A5 MYTRIACE AHE%% MXTRACF 5%k MXTRACE s/
RIAK MYTCACE *%%% MYTFAQTF sokikss MYXTEACE %#%%#% MXTRACE #%%%/

MONTTCRSPROC: PROCFDURE RFENTRANT PUBLIC'

DFCLARF
PTR POINTFE,
PTR2 PCTINTER,
PTh3 BASED PTP2 POINTER,
ADDR STRUCTUR® (OFFSFT WORD, BAS® WORD),
CONTENTS BASED PTR BYTWS

nFrCrLapw
[LIN®OOMPLRTR, LOJP2) RYTE,
(QUANTITY, COUNT) BRYTE,

(INCHR, INDRX, VALIDSOMD) PYTF;

LOCP:  VALIT¢CMD

a3

CALL OUTSCHrT(OFY;

CALL QUTECHAR/LP);

CALT QUT¢cwAL (7, ")

DO WHILF NOT VALIDSCMD;
CALL INSCHAR/RINCA;)S

IF (INCHP = D7) 0P (INCER = “S7) Or (INCHR = “F°) DHFN

VALIDSCMD = @RFU;
IT (INCRR=F4H) OR (INFHA=E5¥) OR ' INCER-73Y) THUFMN
YALIDSCMN = (FFF;
IT VATINSCMD = AFFY THFN CALL OUTSCHAT INCH~);
ENDY /% TO WHILE 3/
I® (INCH = “D°) OF (INCHF = AR4F) TEEN DO
/¥ DISPLAY COMMAND STCTION */
CALL INSTMUM(RATDR.,DRAS®)S
CALT OUTeruap(’: "y
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/ROR Q%
VSRR A

/%

/%

e she st st sl Slesig o st stente b 3t st e ol s sl ole ol ol e st st e ol ol sl ale ol 3t dMe st ste e ot sl e e sig st sleol sl e ate e sl sl Slese s e e sie sy /

AR AR S S

3YSTEM PVOCWSSTES %

TEIS PRQOCESS 1S SCRFTULET IF ALL CTHER PTO"VbSmS Iy w/
THF VPM ARF BLOCKED, THE STARTING ADDI'FSS IS PROVIDED®/
TO TY™ IDLESSTACK AND PLACED TN PRODS.ILLESDER. A */
CALL TC TFF SCEEDULER IS MADF TVERY 4 MS IN THE */
FVENT TYAT AN ONBCARD PFOC¥SS WAS FEADIFD BY #N >/
OFFBOART OPRRATION (ATVANCE), BVFERY 250 IT«-ATICNS "/
THF COUNT TS INCPFMENTED PY ONE. THUS, THE COUNT IS */
INCREMFNTSD ONCR PRR STCOND. THE COUNT IS MAINTAIN:D =/
IN TH¥ PRDS TARLE AND IS A RCUGH MEASURE (§F SYS5TE™ W/
PER®O-MMNCT BY GIVING AN INDICATION CF THE AMOUIT NW /
TIVE SPFNT IN TFF IDLT PROCESS. */

CALLS MADR T0: PLM86 PROCEDURE "TIME’ %/
QUTSLI N %/

IDL¥$PROC: PROCFDUPE RFENTRANT PURLICS

DECLAR™ I BYTWE;

$IF NOT MCCPRTFX

/%,

/% MYTRACF #ostt MYTRACF #oksoi MYTRACE %

MATKACTE ¥k /

% MYTr AQE %Nk MYTRACE %%k MYTPACE s
#OMYTRAQR se%isk/

CALL OUTSLINE(RMSG1A)Y;

STNDIF

LOCP: P 1 =1 TC 25¢:
/% 4 M§ NRIAY %/

CALL TIMF! ¢ );
PO WHUILW TOCKSSET SGLCRALSLOCK, 116);
/% ASSERT LOCV =/
TND;
CALL RDVTHISVP;:
CALL YPSCHFDULEE;

UND s /¥ DO T %/

$SIF NOT MCCRTFX

/R MYT ACE Fvexok MYTRACE #okioiox MYTDAQT kil pTEAQT *¥ok/
JFINR MYTRACTY %k MYTRANTE gNe MYTRACT xdedesk MYTRACTE $***/

CATT OUTSLINF(@MSG11YS

SFNDIF
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SENDIF

ERTUERN SWCTBLEINDFXS
END; /% IF %/
ZLSE DC3

SIF NOT MCO-TE®X
/¥FE% MYTRACFE #:ed% MYTRACT x¥Xkd MYTRACE %%%% MATRACT &/
J%3A% MXTRACQR GREcksx MXTRACE wdusa MYTHACE ®%%% MYTRACE *%¥%/
CALT QUTSLINT((eMSG24);
SENDIF
LRTUIPN NOTSPOUNDS

END; /% TIS® 3%y
WND3 /* LOCATRSSEQ PROCEDNURE */

ala




TR, W W W, e W T vy

/% RETURN NOT WAUND QDT %/

SIF N(CT MOCRTRX

SRR MYTD A LA L] MYT‘A(\V SR NN MY"'PA(‘V IENIR X
Exd MXTRACTE sexene s

MYTRACR sk MYTRAC T slkuouss:
C:LT OUTéLINV(nMs c4a);

JUVEN st
/ AR AT

SFNDIF

RETURN NCTSFOUNDS
FND; /% FLSW® k/
¥ND: /% LCCATESTVC PROCEDURF */

/> gjs'?@: A AT A IR ST Aok s e s e e e e e o s 3 51 g A $X < SR RERCIC AT AIHE N MR R AN SL LRSI M KRN /
/¥ TOCATFSSFQ PROCFDURT BEGWF- KR-1--f3 #,
/:,:___ fm e 4t e i ———— - e et e o e e ot et e e - e m = e e mmm > e W8S
/% FUNCTION CALL TO PFTU°" THE INDFX OF TI'E SEQUENCEE W/
/% SPTCIFIED IN THFP SPQ-TAPLF. -y
/ ______________________________________________________________ 2/
/% CALLS MADE TO: OUT$LIHV ¥/
/* SRR A Xe X He X N e A e ¥ N A2 2 02 42 e vl 24 T e RT3 HE 3R N e e e g sie ek e e R ALK e R N Ng e Ka e v K 3¢ /

LOCATFSSEQ:

DFCLART STOLNAME RYTES
DFCLA®® { MRTCH, SEOTRTLSINDEX ) RYTE;

SIF NCT MCORTEX

JEEAE MYTTACE *3%k MYTRACE H¥ik MXTDACE %ok
J*FF% MXTRACTE k% MXTRACT #346% MYTRACF oews

CALL OUTSLINE(RAMSG22);

SFNDIF

MATCH = FALST:
SFOTRLLINDEX = 723
DO WHIL® (MATCT = FATLSF) AND
I" SEQSNAME = SEO$STARLT/SFGTRLEINIFX)
MATCH = TRU%:
TLSF
SEOTRLSINDFY = SWOTRLSINDEY + 13
ENDs /% WHIL® */
IF (MATCH = TRUW) TH®N NO;

SIF NCT MCORTT

’/*:;;:',::',: NXT A(‘t;- ¥ Ne R MXTp“CF bW b 3 MYTEACF EXE X3 M4 M\TLACF R/
P49

JHANE MXTRACE ¥%k MYPRALT ¥#ik MYTHACF *%
CALL OUTSLINF/@YS323):

1£5

PEOCEDURE(SPO$NAMF) RYTE REFPNTRANT PUBLIC:

(SPQTRLSINDFX
LSEQSNAMS THUFY

METRACT Ay

MXT L ACE HoRsx /

L.

"
METRACE *eeay ]
MXTRACE s/ )
-4
L,
91
N
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MXTRACF e/
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ENDS /% GRTWOLY PEOCTDYT R %/

/RGPy A 5*%%******ﬂ*¢********$$*****$**$*$**w***ﬁ*ﬁ***ﬁ*/
/3% LOCATF<V"C PRCCFDURT RRFWEL R-18-84 %/
e e ¥
/% FUNCTION CA4LT,. RETURNS THF INDEX IN EVENTCOUNT TARLE */
/* CF THE RVFNT NAME PASSTD TO IT */
I e e e i e s e e e e
/% CALLS MADF TO: OUTS$CHA™ 0UT¢LIVV =/

/3 et e e etk e e sk e e e e o R A el SRtk sk Rl g R O R R R OR R A

LOCATESRVC: PRCCETURR(EVENTSNAME) BYTE RFENTRANT PUBRLICH

DFCLAGF EVENTSNAMF RYTF:
DECLAR® (MATCH,EVCTRILSINDEX) FYTE:

$1F NOT MCOPTFX

JXFH%E MYTRACT %% MYTRAQE *kssk MYTRACE 3cks MATRACTE #ixsy
/**** MXTRACE ek MXTRACF 3 NS sk ok MXTRACE SRS yKTDAnﬂ PSS &/
CALT, CUTSLINF(@MSG2¢):

SENDIF

MATCFE = WALSE;

EVCTBLSINTEX = 03

/% SEARCE DOWN THT EVFNTCOUNT TARLE TO LOCATE THE *
/% DVSIRFD FVFENTCOUNT RBY MATCHING THI NAMES %/

~

DC WHILE (MATCY = FALSF) AND  (RVITRLSINTEX ¢ IVINTSH )3
/% DO WHILF 44VE MOT FOUMD THEF FVENTCOUNT rNfO Haykx NCi %/

/% RTACHED FND OF THF TARLF %/
IF FUENTSNAME = BVCSTRLIWVCTRLSINDEY ). FVCSVAMY THEN
MATCH = TRUF:
PLSF
FYCTRLSINDEY = TWVFTRLSINTEX+13
ENDy /% WPITR %/
/% 1F HAVT FOUND THE FVYFNTCOQUNT */
I® (MATCE = TRU®) THEN DOS
/% TETURN ITS INDFX IN TH® FYCSTEL */

5IF NOT MCORTFX

Rsss MXTRACR 000k MXTRACE #%300% MXTRACE 0% MX JLACE Wb/

fRAsE MXTT ACR ik MXTDACR ®asks MYTRACE ks M(TCACE s/
CALL CUT4LINF(EMSG23):

SFADIF
RFTURN EVCTPLSINDFY:
END3
wISF DOS

1Fa
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MEMOSY MAD OF MADULF LIMODPULE
YFAD KFROM PITT ¢F{:VNARE, T NK

uRITTFﬁ Ir WILW :Rle¥0DT

B 2o Y B M 2
R -

e b0 e EE S TR R

MODULF ST*ET ANNPTSS  DADAGLATH = AACQH  (QFFSE] - (A2gy

SLGMWND MeD

STAT STro LWNGTHE ALIGN MAME CL03S

A0110E Mn1134 P004Y A "ARSQOLUTF)

P4aRIYCE 743 AQH PA1ANR W INITMOD CODR core

GaCo2H AR4rey ALCAH ] L1MODULE CODF CONF

AB4CFH ACCo4H @NWEH y L2MODULE CNDFE copw

FOPNEN nCZrAY il Yale s W GLOBALMONULE € CODF
-NNF

MC2CEH Poavop #133H W LIMNDULR DATS TATA

PCRR LY fCanvrE CORRY o] TPMODUTLF DATa DAT

AC 430 A4V ARV o INITMOD DATA DAT:

AC4aFZA PravTan AEARY o ?298kn 7

CCAVOFE CEEQRE rddol s 6 SCHEDUTE®

grsSEoE 20F21T PP7RY W STACK STaCK

JCR3IQH FCFAOY e N A ABSQLUTER)

CCERMH 7e720H poaTAY 8 (ABSQLUTE

3C73AN AC7LHM ARTAH A “ARPSOLUT®)

124¢¢k 103778 ppran A "ARSOLUTE)

F837 03 ¥EA36YH P37 H i GLOBALMOMNULE D DATA
._ATA

E5AR 2 YHARQT A eAp W MEMOR Y MEME <Y
178
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Tte ASMRF code in file SCHED.ASM is part of tre LEVEL
I mndnle. Tetails vertaining to assembler invocation may te
found in [kef. 261 and [Fef. 217. This module is linked into

file KCOWE.LNK and its memory mav is includ=d in the map f~r

Korw, jq
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; bxs Z e 7] A A N sl R el R s e s sesle sl el sl sesle e e siele sl e e nesiesiesi e e e s, e e sl sie s e e
§x SCHEDULE® ¢SMOFILE RafWEn B-18-x4 *
e e . e —————————— - e —— e ————— 3
¥ THE FCLLCWING ART THT TYXTERNAL PLMRE PAOCYDURES CALLRLD =
7 BY THIS MOTULFE. *

EXTRN SAVTCONTEXT:FAR
EXTRN GETSP:FAR

EXTPN GETWOFK:FAE
EXTRN RDYTHISVP:FAR
SXTRN PRDS «RYTE

TYXTRN EDWINTFLAG:RYTF
EXTRN GCLOBALLOCK:BYTR

‘ SChETULER SFGMENT
1 PUBLIC "PSCHEDULER
PURLIC INTV®C

3
VPSCHEDULER PROC FAR
' ® ASSUME CS:SCEEDULER

& ASSUME DS:NOTHING |
- ASSUME SS:NOTHING
ASSUME ES:NOTHING

¢ ENTRY PCINT FOR A CALL TO SCEEDULER

CLI
PUSH DS
MOV CX,¢F

+SWAP VIRTUAL PROCESSORS. THIS IS DONE BY SAVING THE
() ySTACK RAST PCINT®R AND TFE RETURN TYPE FLAG ON THE
ySTACK, ANTD RY SAVING THE STACYX SEGMFNT AND STACK

g JPOINTFR IN TYE VIRTUAL PROTFSSOR MAP,
F
[ INTJOIN: PUSH &P PSAVE "CUPRENT” STACKX BASE
» PUSH CX PSAVE 'CURRENT ' IRET_IND FLAG
o MOV AX,SP
il PUSH #X PSET UP 3AVRESCONTEKT PA-AMETES
' PUSY SS 7SET UP SAVFSCONTEXT PARAMETEKS
CALL SAVETONTTXT
: CELL SFTWOFK iGFT NFW STACK SEGMENT
) PUSH AX i TEIMPCRY SAVE OF STACK SEGMENT
° CALL GFTSP iGFT NEW STACK POINTER
POP 35S JINSTALL NFW STACK SEGMENT
MOV SP,AY PINSTALL NEW STACK POINTER
b
L 7SWAP TIRTUAL PHOCKSSOR CONTEXT CCOMPLETE AT THIS POINT
: PNOW OPF-ATING IN NFWLY SEL¥GTED PROCESS STACK
°
162
|
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POP CX iGET THET_IND FLAG
POP PP IMSTATL MEW STACK RBASE

y CHECK FC? VYETURN TYPR, NORMAL CR INTERRUPT

cv? CX,77"¢
JZ INTAET

NOEM_RET: POP DS
+ UNLOCK GLOBALSLOCK
MCV  AX,S®nR GLCBALLOCX
MOV ES, *X
MOV ES:GLOEBALLOCK,?
STI
EET

VPSCHEDULER TNDP

W alowle o ale Vials als als e wtrats o ate Wl als ale o2 b Vo abs aleals ale alz sty 2fy sle ate Wl 20s Wl W als wls abs We ats ale funto ats G als ats s sba als alsate wte ale s afs aTe ate AT wbe
HESES A Rzt 3z e e e siasie slesiosieshe sie il slesia il e sl sia sle sl ole sl oe sle sl oo sie sie sl e sr it it e 3t of sue sje sle sl St slesie st sie st g sie sl sl st

;***$*****************##***********************4**********»*
7 INTRARUPT FANDLER *

3% %
INTERRUPT_YANDLER PROC NFAR

ASSUME CS:SCHEDULER
ESSUME DS :NOTHING
ASSUMF SS:NOTHING
ASSUME ES:NOTHING

INTVEC: CLI
PUSHE ES i SAVE NFEDRED RFGs TO TEST INTERRUPT FLAG
PUSH BX
PUSY 8Y
PUSE CX
CALT HARDWATF INT FLAG
MOV AL, 2
XCHS AL,FS:HDWINTFLAG[RX]
CMP  AL,77H IS INT RLAG ON 7
JZ PUSH RFST RWGS I¥ “T¥S’ SAVF REST RKRFEGS
PCP  CX IF “NOT” QZSUME PREVIQUS
POP 2AY EXFCU™ION POINT
POP RX
pep kS
STI
[RET

se 20 we we

PUSH_«EST v#EGS: PUSH DX + FLAG WAS ON SC NEED
PUSH DS v RE-SECHEDULF
pyUsHE SI

121
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PUSH DI
MOV AX,SFG GLCRALLOCK

ovo ES, X

MOV AT ,119 H
LGCK XCHG FS:GLORALLCCK,AL
TEST AL, AL
JNZ CK

CALL RDYTHISVP

MOV CX,77H '
JMP  INTJOIN

CK:

INTRET ¢
POP
POP
POP
POP

PCP DI
S1
DS
DX
rY
i UNIOCKX GLOPRALSLO
AX,SEG GLCBALLOCK
ES, 23X
ES:GLOFALLOCK,O
AX
BX
ES

’
Ccr
MCV
MOV
MOV
PCP
PQOP
POP
STI
IRET

INTERRUPT WANDLFR FNDP

-e

e
bl

HARTWARE INTERRUPT FLAG

ne

-y @0 o

HAEDWARE INT _FLAG

ASSUME
ASSUME
ASSUME
ASSUME
HDW_FLAG:

CS:«SCHEDULER
DRsNOTHING
SSINOTHING
TS:NOTHING
_ MOV *Y,STFG
MoV FS, AX

MOV BX,@H

MOV  CL,ES :P2nS[BX]
MO0V CH,O

MOV  BX,CX

MOV

LX,SEG HEDWINTFLAG
MOV ES, X
RET

PR™S

npm
b4

.
4
.
L

< =3

-s oo wo

7
HACDWAP® INT FLAG  FNDP
SCHEDULER FENDS

ENT

LOCK GLOBAL LOCK

JUMP TO SCHEDULEE

S i siese sl sienfe e e devle st sle v o vle vz s Sl sl el sleole o' o2 sl e aiz sl sie ol sl vie e i dle Sl sl se sle ole Sl sle ol sle e sl st Sl Ke e e He e e sk
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o e siesie seok s sfe g e sl el s ol e st sie ot st Bl 3 4eoj ol v Hloolk ie i ok ok 3y vie 3 e ik oo e ok e e sie st Xk i e Xe Hie e sl Sl ska s e Koo

™

PROC NFE

ETURN IN BEX

SFT UP HDWSINTSFLAG

.............

RETURN FCx
PROCESS WHICH
FAD PREVIOUSLY
REEN INTEYPUPTED

e
e

%

AR

CoU #

SEGMENT

ETUEN IN ES kG




APPENDIY J

GLCBAL DATA BASE AND INITIAL PrOCESS C(TE
Twn files are contained in this appendix: GLOZAL.SHC AND
INITK.SnC. They are sevnarately compiled with the LARGL
attritute. They are linked intc the file: KOXE.LNK. They are
represented i tre memory map for KORE presented at the end

of Fpoendix F. INITK will be overwritten by arn

1nitializetion module on each real orncessor.
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/*:;:* ::::;‘,::**zk*:i:’: :::yi=k=:::;<=:":: :::’:: ".‘***:’l::‘:"‘ ::1:1': ', :» ws ot I‘ \2!:'- i :» ;:a ate st I-=| -~:v ;'. «:- .:. -.-.--;/~‘- whe ods ale 4t

KRR ARKEAE P CRATSRUE TRAS P AP AR AR AR AR 2 AR K}

wle ale Vs al. wle wtu abs wte uTo ats

// s ? 2 '-'9* PEERE rERE RS SRR KA AP AR XPLE cB AR o €3 (P S LR (P ARAE KPS oP B EP AP cF XS KSAPAS FAR TS AP KPLSED CB LI\ FFERPAD S LS £S LS K]

/% FILT: SLORAL.S™C
VERSICON: BRWER 2-12-24
PEOCEDURES

DEFINFD: NONT

REMARKS:THIS MODULE CONTAINS TECLARATICONS FOR ALL THE
GLOPLY, DATA THAT RFSIDFS IN SHA«ED COMMON
MFMORY. IT’S LOCATY¥D THERE BY THYE LOCATE COM-
MANT AND BY SPFCIFYING THAT THE -
GLORALSMODULE DATH SEGMENT RE LOCATED AT SOME
APSCLUTF tDDRESS.
* /

atsgls ats ats ofn ofs wfe ufe 4ls ots ol ota Wl s wl Ly WVe ats Wty s ale ofs ols of s st wle atsats Wb ats ws stewts Al w s ats wre s wle abe wYr We et
/:f,: Shoatestoshe e ot e sl die st vl sl st e e sl te ole slenie e le sle e v gle sl s s N s e slesie e sRle s slenang s st s s ne e sl e

GLOBALSMODULE - DO3

Rl R ,..:M "* 2 Sl HE o S sl ok sl e e e s e e el e

* THF FO OWIMG THPRE LITVtAL DECLAnATIONS ARE ALSO

/% SYSTEM. A CFANGE HERF WOULD HAVE TO BE REFLECTED IN
/%  THOSE MODUL®S ALSO.

CECLAKE
MAXS$CPU LITERALLY ‘17,
MAX$VPSSCPU LITERALLY ‘127,
MAXSCPUSSSSMAXSVPSSCPU LITERALLY 712073

DFCLARE
GLOEALSLNACX PYTE PUBLIC INITIAL(®);

/* TKIS SEQULT REFLECT TFF MAXSCPJ ARBOVE =/
DFCTLARF
NRSKEPS RYT® PURLIC INITIAL(®),
NRSTPS(MAYSCPU) PYTE PUPRLIC
INITIAL(2,0,03,0,2,3,2,0,¢,¢ )3

DECLARF HDWSTINTSFLAG(MAYSCPU) RBYTE PUBLIC:

DECLARE FVENTS PYT¥ PUBLIC INITIAL(1l);
DECLATF LOCALSCTLUSTERSADDR WORD PUPLIC:
DECLAR? EVCSTRI'109) STRUCTURT

(EVC4NAME BYTE,

VALDE WOED,

REMOTRSADDR WORD,

184

3

Q3R SIS R RN RS RN r'r/
SRS S F AR R3S /

%/
/% GIVEN IN TH¥ LYVEL1 & LEVF®L2 MODULES OF THE OPERATING =/
%/
/

PNY
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THHEAD RYTF!  PYBLIC
e INITIAL(CFFE, 2, CFFFFE,250)5
/% TUC "FTT IS RRSFRYED FOR THE 0P SYS %/

DFECLARE CPUSINIT BYTE PUBLIC INTTIAL(2)3
DECTARYT SFQUFNCERS EvP™ PUBLIC INITIAL(O);

DFCLARE SFQ4TARLF(1¢7) STFUCTURE
TSEQSNAMT PYTF,
SFQSVALUE WorD) PURLICS

DICLARE VPM/ MALSCPUISSSSMAYSYPSSAPU ) STRUCTURE
fNPLIT RYTE,
VPSSTATE RYTE,
VOSPOIOTITY BYTE,
FYCSTHRFAD BYTE,
EVCSAWSVALUR WORD,
SPSREG WORD,
SS¢REG ) WOPD) PUBLICS

END} /% MODUL® */

/ 2 3 O KT I XK St 32 P 3l 22 aj< S S Me a2 e ol 31T %t She 3l sie e e N AT Ae e X2 MR L AN AR 5T HENT LI RT BC L TSI AT KK 3¢ /
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/* INITK MPDULP B*PWE £-13-z4

/* T“E CODE S¥GMWNT CF THIS MODULF IS WHAT RYESFRVES SPaCe

/¥ BY THeg CS FCR THY USES INITIAL PrCCZESS,., THIS IS

/% EXECUTBLF IN IT’S OWN FIGHT, THUS IF THE USER DOES

e ———

/* NCT PHCVILCE AN INITIAL PROC®SS THIS CHE wILL EXECUTE,

/% BLOCK ITSFLF, AND IDL¥ THE CPIUI, THE ADDRESS OF TEE
/% INITIAL COTF SEGMENT IS PRCVITED TO LEVEL1 AND IT IS
/% REFLECTETZ IN THE PLM LOCATY COMMAND, TFE 8DDrESSFS
/* PRCVIDED MUST AGRET., THIS PROCESS HAS THE HIGHFST
/¥ PPIORITY ANT WILL ALWAYS BF SCHEDULED FIRST EY THFE
/% SCHEDULE. .

/% CALLS VADF TO AWAIT

/e N el sie et s siesieote e s e e Aol s e etk e e et et e ol e s ste AR e e ool el stk S

IdIT$M(D: TO3

J%ses MXTRACE %ok MYTRACE ¥okmss MYTRACE #%%¥% MXThACE
/¥ MYTRACT *¥¥%% MYTRACF *#%#% MYTRACE #¥%%% MXTRACE
/*  DRCLA.E

/% MSG13’#*) BYTE INITIAL(1¢, "ENTRRING INITIAL PROCESS
/% 13,10, °%7);

/% OUTSLINF: PPOCEDURE’ PTR ) FXTEERNALS

/* DECLA"® PT® POINTER;

/% ENDS

J*E: MITRACE %¥k¥% MYTRACFE *#%%& MYTPACE sk MYTRACE
/*** MXTRACE EEE SRS LS MXTWACE HeNeesiesls MXTRACE FERNGA $X3 13 MXTRAFE s

AWAIT:  PROCEDUFE( NAME, VALUF ) FXTFRNAL:
DECT ARF NAME RYTF®, VALUF WORD:

END;

INITIALSPPOC: PPOCEDURE PUBLIC:

DECLARE T RYTE:

/% BFTEN INITIALIZATION THIS PROCFESS RL(CKS s/
/% 17SFLF TO ALLOW THE MEWLY CREMTFD PROCESSES */
/* TO B¥ SCYFDUIRD. % )
/% RIS A“EA SHOULD BE WRITTFN OVER RY USE% INIT */
/* PROCEDUEE MODULE. % /

/¥ MXTRACE FXRER MITRACT ®Hickd MXTRACE ¥FHvs wXTRACE v/
JRks MYTIACE ¥k MYTRACE ##¥wels MYTRACE #3800 MXTACE *

/% CALL OUTSLINE(@GMSG12);

%% MXTRACT %Xk MYTRACP *%iks MXTRACE %=k MXTHRACK
/»*" MXTRACE sle e e xeoe MXTRACE NS Yo N MXT?ACF sienene e MXTQACB senese

CALL fWALT( aFFH, 1)3
ENLS /% INITIALSPROC */
END? /% INITSMOD */

N L
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______________________ K CODE

This «code corsists ¢ PL/1-86 modules and 878€ assercly
languare modulecs. PL/I-RF is primarily an applicatinns
programmirg  largfuaee, rather than a systems development
languaree. s such, it Adnses ro't rave the langiuese features
tc eain access to the 8228 procecsor or MULTIRUS hardware.,
In sitnations where it is recessary tc access he tware-
dependent compnnents, RASMPA [Ref. 18] modules are called.
These assertly languase routines are located in file
ASMROUT.AS6 {assembly language routines), and are linzed
with the PL/T1-86 modules.

As described in detail in Chapter IV, the Driver is a
MCORTEX system process with a dedicated real processor. [ts
linking corventions and use of MCORTEX primitives are
idenzical to any uvser pracess. The notable exceptior is the
use of 1ts initialization wmodule to define the cluster
address, crejne secuercers, create eventcounts, ard
dlstritiute the eventcounts,

The Driver also reads a file <callea ADDRESS.DAT to
determine its own dhysical Ethernet address ana addresses to
load 1irto its mvlticast (or erour) address table. Note the
type of data in ATDRFSS.TAT must be bit string for
addresses, and fixed tbhinary for the rumber of erotuc
addresses,
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The SYSINIT1.PLT file is the initialization motule feor
J1vster 1 ard SYSINITZ2.PL] is the initializartinan ~odule for
Cluster 2. These files and ADITRESS.TAT are tne only system
filee that must be charnged wrer new MCCRTEX processes are
addeqd, causing a change ir eventcount distributivity.
"MCORTFEX rrocesses may be readily ported 121 executatle image
form from one cluster to arother. The eventcount
distributinan rhanges only reauire a change in the TIriver
initializatior wmoiuvles and the ecluster LDDrESS.DAT files.
The amount ~»f recompilatinn and linking is xept to the
absslute rinirum with this schema.

The conteats of SYSD®P¥ _PLI ‘Apvendix F), ADD%¥SS.DAT, and
the Driver initialization modules reflect the current syste~
corfiguration, This is the demor<tratinn process descrited
in 8povendix ¥.

Due to thesis format reaquirements, the structure of the
source code is slightly altered, 1.e., PL/I statements are

not necessarily comoilable as illustrated.

4o M A 8
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AR SYSINIT1.PLI file

Fedg e e MR sgse o sl o nenleslene sl dodesde slesle sl e sl sl sl st ek i slole e sl sl N e s s R e e ek

sy<initl: proc nptions (main);

tinclude “sysdef. pli”’;
sreplace

EVC TYPRE by “00°b4;
/% main %/

call define cluster (’2021°b4); /% must be called
prior to creatinf
eve’s ¥/

Rdenol (JE WY Feedkeodk /

call create evc (TPACK IN);
call rreate evc (T%ACK _OUT):
call create_evec (MISSILE_ORDER IN);
call create eve (MISSIL® CRDRER_OUT)S

JERA GYSTVM ***/

call creats eve ¥PB PRAD);
call rreate eve (TER WRITF);
call rreate seq (FRP WPITT RFQUTST);

/¥ distribt. map callad after eventcounts have
heen created */

call Atstritution_map ‘EVC_TYPE, THACK IN, @¢257t4);
/¥ local and remote ropy of TRACK IN needed */
call distribution map "SVC _TYPF, MISSILF _O«DF®>_CUT,
“rCR3 b4
calil create orne ("fc b4, “207b4,
‘A5 “n4, “ALAN b4, “L05f b4,
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‘243074, TrPACC R, TN ng ),
call await (“fe’ba, “v17r4);

erd sysinitils

EP3 “$ K3 (R EPNSRE (B XL

PR IBRIRP - F SPUP IF P B PR RX e 3ie e 3T sl v sl e e el ik ::: Yol s
e Cldster 2 ADDRFSS.DAT filP

F2 40 3252 350 02 A0 TR AR SR RTIATAC KRR AR A2 Ax 907 A {2 N2 A e o AR N TR R M AR A SRR R w0

1,
ng/ﬂVPﬁ’b,’??V7@71ﬁ'b.
‘2702022 b, 20007210 b

- w?, 0— ta mle gl als sbs als oo ale Wds als alo le ols alo o wls ale aloats Whl wbs o
SeHe R AINRT T Nt R e A NI N M sl e s RN Y e

SYSINITZ2.PLI file

e Jhe ale Te g ste e sle ale stz ste sloate e Mooty sl ate olp o
AR S A K R A RN PR S A AR PR S

sysirit2: proc ovtions (main);
Yinclude “sysdef.pli”s
2replace
EVC TYPFE by ‘07 b4a;

/¥ main */

bR NS £ S P A A AR B P HSP XS LD BB P S ES B R IPES (B TP RS S 0F LB RBRFN

S EE NER S s e ST A K s

'y wlsas stentste b s'e sl n's wTe
PRSI X P RPUS ‘B r S XP K3

TR B TP IIVEY

call define cluster (’#222°b4&); /% must be calleaq

prior
eve ‘s

/ N ne e USER siolesienl /

call create evc (TPACK_IV)3

call create eve (TRACY¥ QUT)S

call create evs (MISSILE CRDIR _IN);
call noreate eyec MISSILE CRDRR _(UT)S

~—

/%% SYSTEM wxex/

call ~nreate eve (TR REAT)]
call create evc (FPB _WEITF);
call create seaq ”RP_WHITM_ EQUEST);
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/% dis*rib., map called after eventcounts
heen created */

ngave

call distritution_map ~FUT "VPE,TRACK CUT, Wovd 1493
/% local ard remote covy of TwtlK IN readed =/

call Aistribution_mao " WVC _TVPL, V[gSILE_

“PeP3 b4 ) s
/% local ard remote copy of MISSILE OrDX: I
call create prnc | “fc’t4, “8¢7b4,

‘798¢ “ra, ‘8P "b4, “2¢

CxDENR 1,
N needed =/

5f b4,

‘?a3G b4, TARIZbi, TABMN "4

rall await (“fe’bv4, “¢a17ba);

NI3A1a . DCL file

e wie wbowte wip oy s e e wis e wha wfs e wbs Wfe Lls W'e wle wte W3s 2 w1 wie ale Jo ae ale sle W)s als ob, W wla wle s W At N's e als N als ats W e
Sesg Rt ey ad TR A e Sl sy Sk e ek R e mes e sk e Mo sesle e K e s e st o e sy

Zreplace
/3 1/0 port addresses
These values are sorcific to the use of the INTET

YIZ71¢ MULTIRUS to WTHERNFT irterface bhoara. Any
to the I/0 pnrt address nf “22bv@° hex {done so wi

switch) will veanire a rhanee to these addresses

reflect trat charee.

P /
cnrmand register ry “b¢"bn4,
command status register ry ‘o1 b4,
trars—mit {ata resister by “h2 b4,
interrupt status rez by “bS’n4,
intorrupt erahle regsister ry “he'he,
hizh hyte coun* reg ry “ne b4,
low_btyte ronnt reg tv “bi o4,

/¥ apnd of 1/0 port addresses ¥/

/% Interrunt enable atatuc register valnes %/

Aisable niZ¢17 interrupts by ‘¢ b4,
ni321A irtrovts disabled ry T7¢ bna,
rereive tlnck availatrle ry 747 b4,
transmit 1ra dene by P67 b4,
receive dma dore by 47 b,

1¢1
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/¥ end repister values */

Ve Commard Function Codeps */

module interface_loopbark by ‘91°bv%,
internal loopback ry ‘22 b4,
clear_loooback by ‘@3°t4,
go_offline by ‘€8°b4,
2o_online by ‘79 b4,
onboard_diagnostic by ‘0a’b4,
clr_insert_source by “9%e’ba,
load _transmit_data by ‘28°b4,
loail_and _serd by ‘29 b4,
load _group addresses by “2a’b4,
reset by “3f b4;
/¥ end Command Function Codes */

sz e St ook a2 3% 532 3 92 X3 2fe 3o de oK A e e e 3l e R 348 3¢ 31 348 28 348 3¢ 2R 24e 3 0 08 3¢ X2 e K< 5,8 Xe 342 2 3K AL 342 32 32 K REAK KA AT AT Ke 3}
*e 3 Al ste siade ol 3l 2 ole Sl s ol o) 2t do ofe e sl e sie slesfe sl v aleoje dfe vl sie dje Sl dfe e e ol e e e e dle e sie A NT e Sl K Neg A e g e s o)t

sk SYSDEV.PLI file ok
e e 3 e e 3 ok ieale e 3 ok 3k e ot el ol o2 e e ol o e et o ot o e ol o ofe e ok el e e e Sk 3R s o 3Rl e e MR ke

sysdev: procedure;

/% Date: 1 SEPTEMBET 1984
Programmner: David J. BREWER

Module Function: To serve as the Ethernet Communication
Controller Board (NI3Q19) device
handiler. This process is scheduled
under MCORTEX and consumes Etherret
Peauests Packets (ERP) zenerated by
the SYSTEMSIO routine in LEVELZ.5RC.
It also processes any inbound packets
by analyzire the packet contents and
maxing the apornonriate MCORTEX calls.

3.‘:/

treplace
evc type by ‘@¢ b4,
erb_block_len by 20,
erb_blnck_len _ml by 19,
infinity by 227€7;3

Zircluie ‘sysdef.pli”’:




AL AL e il ad A e gt A e A A g

DPFCLARE

1 erb(f:erb_block ler_ml) based (block ptr),
2 command bit ‘8),
2 type_name  bit (8),
2 name_valuve bit (16),
2 remote_addr bit (16);

DECLARE
1 transmit data_block based (xmit ptr),
2 destiration_address_a
bit (R) ,
2 destinatior_address_b
bit (8),
2 destination_address_c
bit (8),
2 destinatior_address_d
bit (8),
2 destination_address_e
bit (8) ,
2 destination_address_f
bit (&) ,
2 source_address_a
bit (&) ,
2 source_address_b
bit (8),
2 source_address_c
bit (8),
2 source_address_d
bit (8),
2 source_address e -
bit (8) , g
2 source_address_f A
2 tyve_field a N
bit (2) ,
2 type_field b R
bit (R), ]
2 data (46) bnit (8), -

1 receive_data_block based (rcv_ptr),

2 frame_status bit (8),

2 rull byte bit (8) ,
2 frame_leneth_lsb bit (8) ,
2 frame_ length_msb it (8) ,
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- 2 destiration_address_a bit (8) ,
- 2 destination_address_b bit (8) ,
L 2 destination_address ¢ bit (8) ,
e 2 destination_address_d bit (8) ,
A 2 destination_adiress_e bit (3) ,
; 2 destination_addiress_f bit (8) ,
2 source_address_a bit (8) ,

2 source_address_b bit (8) ,

2 source_address_c bit (8) ,

\ 2 source_address_d pit (38) ,
o 2 sou~re_address_e bit (8) ,
n 2 source_address _f bit (8) ,
- 2 type_field _a bit (8) ,
p 2 type field_ b bit (8) ,
s 2 data(46) bit (&) ,
2 crc_mst bit (8) ,

2 crc_upper_middle_byte bit (8) ,

i 2 crc_lower_middle_byte bit (8) ,
. 2 ecre_1sbd vit (8) ,

o {xmit ptr, rcv_ptr,block_vptr) pointer,
® index fixed din (15),

(addr e, addr_f) bit (8),
address file,
copy_ie register bit (8),
fcluster_addr,erb_write_value,i) bit (16),
(j,k) fixed bin (15),
reg_value bit (8) ,
write 1o port entry (bit (8), bit (8)),
read_io_port entry (bit (8), bdit (8)),
initialize_cpu_interrupts entry,
enable_cpn_interrupts entry,
disable_cpu_interrupnts entry,
write bar eatry (bit(16));

AL

/% end module listing */

Zreplace

/¥ codes specifir to the Intel 825%8a Programmable
Interrupt Controller (PIC) */

iewl port_address by ‘c@’ b4,
/* note that */ icw2 port_address by “c2 b4,
/¥ icw2,icwé %/ icw4_port_address by ‘c2 b4,
/¥ and ocw ¥/ ocw_port_address by “c2”b4,
/* use same ¥/
/* port aidr */

P /* note: icw ==> initialization
e control
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/%

/%

/*

- . ‘.! P AV e e T

word

ocw ==> operational
commani
word w/

icwil by “13°b4,

single PIC configuration, edge
trigzered input #/

icw? by ‘4% b4,

most sienificant bits of vectorine
byte: for an interrupt 5,

the effective adiress will be
(icw2 + interrupt #) * 4 which
will be (4 hex + 5) % 4 =

114 hex */

1cws by ‘@f b4,

automatic end of interrupt
and buffered mode/master #/

ocwl by ‘8f b4;

/* unmask interrupot 4 (btit 4), */
/% interrupt 5 (bit S), and %/
/* interrupt f {bit 6),mask all others */

/* include constants svecific tn the NI3Q@10

bonard

/* end 825%9a codes */

s

Zinclude “ri3210.dcl”:

195




R

|
» -
-
r

1

3

M~ AL

- , NN
a

/% s gt de et e st sk el sleote ol s st stesooleofestofe sl sl o ol el i e R R R G B SRR KSR SR R/

Y e W w~ g~ .vw

/* Main Pody */

call write_io vort(interruont_enable_register,
disarle_ni3€12_interrupts);

call initialize_pics

call initialize_cpu_interrupts;

call read o port (command status _register,reg_value);

call perform commard (reset);

call prnegram_grouvo_addresses;
/* assignments to the source and destiratior address
fields that will not change */

call perform_command f(clr_insert_source);
/¥ NI3?1¢ performance is enharced in this mode */

unspec ‘block_ptr) = block_ptr_value;
unspec(rev_ptr) = rev_ptr_values
urspec(xmit ptr) = xmit_ptr value;

/¥ make ocne time assignments to transmit data block */

'@5’04:
‘e¢ b4s

transmit_data_block.iestination_address_a
transmit_ data block.destination addrpss b
transmit data block.diestination address c @ﬂ "b4;
transmit data block.destination_address_d ‘00 "04;
transmit data block.source address_a = 03 b4;
transmit data_black.source_address_b ‘90 b4;
transmit data_block.source_address_c ‘00 b4}
transmit _data_block.source_address_d ‘27 b4

/* get the local cluster address — file was
opened in proc program_group_addresses */

get file (address) list (addr_e, addr f);
transmit data _block.source address e addr_ej
transmit data_block.source_address_f adar_f3

cluster _addr = addr e !' addr f3}

put skip (2) edit (7¥*% CLUSTFR “,cluster_addr,
“ Initialization Complete *%7)
(C01(15)7a9b4(4)oa):

1 = ‘2001 b4;

call perform commard (g2o_online):

/* at this ponint copy_le_reg = FBA , but
ie_reg on NI3P10 is actually disabled */
call disahle cpu_irterrupts?
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do k =1 to infiritys

/¥ rote: interrupt nnt allowed during a
call to MCCRTEX primitive 3/

erb write valve = read(FRR_WRITE);
/% In the MXTRACF version of the RTOS
all primitive calls clear and
set interrunts (diagnostic message
routines), so the NI301@ interrupts
must be disabled on entry to MXTRACE */
10 while {(erb_write_valur < 1i)3
/¥ busy walting */
ert_write_value = read (EPB_WRITE);
copy _ie_register=receive_block_availlable;
call write_io_port(interrupt erable_register,
receive_block_availatle);
call enable_cpu_interrupts;
/¥ if a packet has been received,this
is when an interrunt may occur - can
see that outhound packets are always
favored. */
do jJ =1 to 12092;
/¥ interrupt window for packets received */
end; /* do j */
call disadle_cpu_interruptss
if (rory_ie_register = receive_dma_done) then
103
/* receive DMA operation started, so let
firish. */
call enabdle_cpu_interrupts;
do while (copy_ie_register=receive dma_done);
end:
call disable_cpu_interrupts;
end: /* ift */
copy_tie reegister = disable_ni321¢ _interruptss;
call write_io_port(interrupt_enable_register,
disable ni3®A10 interrupts):
end; /* busy */

/¥ FkB has arn ER® in it, so process it */
/* no external iaterrupts (RBA) until

the ER® is consumed ard the packet

gets sent *®/
index = moi{(fixed(i) - 1), erb_block_len);

/% 32k 1imit on parameter to fixed fen. */
t~ansmit data_block.data(1l) = erbh(index).command;
transmit _data_block.data(2) = ert(index).type_name;
transmit Aata block.data(3) =

substr(erb(index).name_value,
9,8);
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transmit data block.data(4) =
Sub?tr(erb(index).name_value.
1,2)%
transmit _data_block.destination_address_e =
substrierb(index).remcte_addr, 1,2);
transmit data block.destination_address_f =
substrierb . index).remote_addr, 9,8);

call advance (FRB_READ): /¥ caution here !!!!
an ADVANCE will result in a
call to VP$SCHEDULEn, which
will set CPU interrupts on exit.
It’s the reason NI3@1@ 1nterrupts
are disabled first in the
Do While loop ahove. */

/% pacwet ready to go, sc¢ send it */

call trarsmit_vpacket;

/* covoy_ie_register = RPA , but not actual resister */
call disable rmpu_interrupts:

/¥ setting up for next TRP consumption */
{ = add2bpit16(i, ‘00A01°b4);

end: /* do forever */

/% end main body */

/****$*****************************************$%**n****ﬁ**/

initialize _vpic: procedure;

DFECLARE
write 1o port entry (bit (8) , bit(8));

call write_io_port (icwl_vort_address,icwl);
call write_io_port (icw2_port address,icw2);
call write _io_port (icwi_port_address,icwd);
call write_io_port (ocw port_address,ocwl);

end initialize_vpics

/ S oAt Sesiesle ne g e sh s e sieaye e e slevle oo ole e aleaie ol vl oo st ol dte otz o dle ol ol ale sbe e e sle st diaate o sle ol sl Bl sl afe st st ste e sk i sl sk /
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perform_command : procedure (commanrd);

DECLART
comnand bit (R”) ,
reg_value dit (8)
srf bit /8) "’
write _io_port entry ‘bit (8), bit (&) ),
read_jo_port entry (bit (&), bit (8) )i

/% end declarations */

srf = “2°b4s
call write io port (command_repister,nommand’;
do while {{srf & “217b4) = 79¢°b4);
call read _in_vort /interrunt_status rog, srf)i
end: /% do while ¥/
call read_io vort {(command _status_register, reg value);
if ‘reg_value > “01°b4) then
dos
/* not (SUCC®SS or SUCFFSS with Retries) */

put skip edit (“%%¥%x PTFELINET Roard Failure *%x7)
(col(2m),a):

/* when this occurs, run the diasgnostic
routire T30417/Cx, where ¥ is the
current cluster number %/

stop;
end; /% itda »/

end perform command;

/3050t g BB B e vl e %ok e K e e v il 3ok Djeole %e vl Ko e ek e oo sie Kool e A RS S o BN IL Ko B BN e He gL e e B /

transmit pac%et: orocelure external:

DECLAA®
srf bit (8) ,
reg_value bhit (8) ,
write in port entry ‘bit (8) , bit (8) ),
reai_io_pert entry (bit (8) , bit (8) ),
enable_cpn_irterruots entry,
iisable cou_interrunts entry,
write bar entry (bit{16)):
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/* beein */

srf = “2°b43
call write _tar (xmit_ptr_value)s
call write in port(hish_byte couvrt reg, ?¢ b4);
call write ic _vart{low_byte_c~ount _reg, "3c’bi):
copy_le_register = trarsmit_dma_dones
rall write io port(interrupt_erahle_register,
transmit_dma_done);
call enable cpu_interrupts:
10 while (cooy_ie_resister = transmit_dma jore);
end; /* loop until the interrupt handler
takes care of the TN interrunt -
it sets copy_ie_registsr = iBpA */
call perform _commard (load_and send);

end transmit_packet;s

/3 Fee B oo oo e e e e ane dle e ne e e R e e e ek 36 e oo K Ae e e e 3 e v e e e Ao e e A2k e e ek Aok Mg e e e ok /

Y] _interrupt_handler: proceinre external:

/* This reutire is called from the low lavel
8786 assembly laneuase interrnuot routine ¥/

DECLARF

write io_port entry f(bit (R) , bvit ‘g) ),
read 1o _port entry (bit ‘R) , dit ’8) ),
enab1e~rbu_1nterrunts entry.
disable cpu_interruots entry,
write bar entry (bit(16))3

/% begir */

call write_in_voort(interrunt _erable_reszister,
disabla ni%ﬂl“ 1nrerrupts;|

if (copy ie register = receive bleork availatle)
then do;

call write bar {(rcv_ptr valne);

call write 1o vort(high hyte count _reg, ' ?5°b
call write 1o _port{low_byte count_reg, £27t4
/* iritiate rerpive NMaA %/

copr_ie_register = rereive dAma_done;
call write_ io port(interrupt efnadble register,
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receive _dma done);

end} /% An e/

else
if (copv ie register = receifva dma dcne) ther
193

call process_packet;
copy_ie register = receive_bhlock_available;

R il

call write io_vort(interrupt_enabhle _register,

recelve _block _available);
end: /* if then do */
else
if (copy_ie_reszister = transmit dma_done)
then do;

cepy le register = recelve block availartle;

/% NT3p1Ie ipterrupts 1isabled on entry
end; /* if then dn %/
en?d HL_irterrupt_handler:
/e sk R sl e e e s e sl s st e st s e sl st st sfeole e e e st s sle s s s e ole s st o s 3 e sfe s et e NN

process packet: procedure;
DFCLARY

local_evc_valne bit (1A}
1ata_»otr pointer,
remote evc value bit (16) tased (data_ptr):

if (receive data blork.datail) = evc_type) then
da9;
data_ptr = addr(receive_ ata_bdlnck.data 3));

/* remote eve value nmow has a value */

1ncal_eve value = read{receive_data_blocx.3a3

do0 while (local evec_valuwe < remote _ovc_value):
call advance (rereive data_tlock.ilata'2));
local eve_value = add2bitl16! lccal _evc_value,

‘PeA17h4)

end;

call disable_cpu interruptss

/¥ this mnst ne done due to settirg of

cou interrupts by calls to MCORTE®X ‘s
VPSSOFFDUL®R via ADVANCE */

2Mm
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endy /% jtq4 =/
/* nnly tvype packet in this limited implemn.

ard process packets

/% ke g ng e e e v e e e stk e oo s e siese e o sl ale e it ke s e i o 300 e Y N e T R e e )

prngram_group_addresses: procedures’

D¥CLAYVF

1 pgeroup addr(4¢) dased ‘group ptr),

2 me owono field _a
Trit (B),
2 mc_geroup_field b
rit (R),
2 me_eroun_field_c
rit (2),
2 mc_egroup field 1
“pit (8),
me_eronp_field e
pit (R),
2 mc_group“field_f
bit (8)3

n

DRCLARE

(eroup ov*r.p) pointer,

(field_e, field f) bit (8)
bit 8 groups bit (2) baspd
{i,num_erouvs,eroups times

(p),
€) fixed bin {7);
unspecgroup _ptr) = ¥mit_ptr _value:

cpen file (address) stream inpits

eet file (address) 1list (nmn_eroups);

dn i =1 to num_gronos:?
group addr({).mc_eroup_field a = “237b4;
grounp_addr(i).mc_gronuvn_field b = “349 b4;
group_addr(i).mc_eroup_field ¢ = ‘20°t4;
group addr(i).mc_eroup_field d = “70°b4:
get file (address) list (fieli e,field f);
group adir(i).mc_sroup_field e = field e}
grovp addr(i).mc_erouvp_field f = field f;

end; /* do 1 */
call dAisahle cpu irterruptss
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!
rall write tar (xmit _otr_value); R
call write io port/high_tyte_count_reg, “207t4); 4
groups timess & = 6 ¥ num_grouyss

p = addr {eroups_times_ 6):
call write in port{low_tyte_count_reg, bit & &rouns)s
copy_le _repister = transmit dma_done;
call write io port(interrunt_enable _reeister,
transmit_dma _Jdnne);
call erable cpu_inrterruntss
do while (covoy ie_reesister = trarsmit_dma_donels
end: /* lnop until the interrupt handier
takes care ¢f the TDD interrupt -
it sets COPY TI¥® PFG = FRA =/

call perform command{load_eroun_addresses);

end proeram egroup_addressess:

el e s al o

/********##***::*ﬁ**********$$*****************#****$#**#$t/

erd; /% system device handler and packet processor */

\
o bl
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cveration = awal'_packets

srt = 73
call disedble rpu_ interrupts:
copy _ie_reeister = receive black_availatle:

call wri*= io port (irterrupt erable register,
recejve hinrk_availiable)s

call enatle cvu_interrupts:

call write in port (cormand_repister,commard’;

do while (mod(srf,2) = @);
call read1_in_port ‘irterrunt _status_reg, srf);
end; /% do while */
/¥ status i< availadle, sc read it */
call read_in poart ‘command_sta‘tus _register, statas_cade);
put edit fcommand statvs codes(status _rode)) (¢ 1{57),a):
call transmit_packet ‘transmit_data_bloeck):
in while (nperation = await_packet):

/% hariler will chanege */
end;’

end perfarm_lanpback:

/R R33N0 R A A2 A0 32 e R R e R 3l Aok Ao 3fe Aedle Aol oo ofe e e i e sl Nl ofe sieoe e e ofe e e v e sie e e Redle pesie e e sl nge o /

transmit packet: orocedure (packet) external;

DECLAFF

)

srf fixed tin (7)),

reg value fixed hin '7),

write ia po=t ertry (fixed bin (7), fixed bin (7)),
read _in pnrt entry ‘fixed bin (7), fixed bin !
enatle epn _interrupts entry,

disable conu_interrupts entry,

write bar entry (pointer),

-~

P B )

1 packet,
2 destination_address_a
/% ———=>%/ fixed bin {(7),
/* assigne? | %/ 2 destiration address_t
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DFCLARF

command fixed bin (7)

reg valae fixed bir

srf fixei bin (7),

write 1o pert entry (fixed bhin (7)., fixed bin (7)),

read _io _vort entry (fixed din (7), fixed din (7)),

commani_statns_codes entry (fixeld tin (7))
returns {(char(3€) varyinsa’s

7).

/* end declarations */

srf = 2%
call write _io port (command_reesister,command’;
10 while (madisrf,2) = )
call read ic_port (irterrupt_status_reg, sr1f)y
end; /% do while ¥/
call read _io_port [command_statns_register, res veéluel:
if (commani = reset) then

dos
if {command “= onboard_diasnostic) then
pit edit (command_status_coades{regs valae))
(col(2@),a)s
else
put edit (diagnostic_codes(rez_value))
(r0l1(50),a)}
end?

eni perform_command:
/3% 3% e e R e e ok e el oo e ste s e e e et ot e st e fe o e e s e e ke sl i s e oo o e A ek et e ek
perform loovback: procedure (command);

DRCLARF

write io port entry fixed hin (7)), fixed bin (7)),
real _in_vort eatry ‘fixed rin (7)), fixed vin 7)),

initialize_cpu_interrupts entry.
enable cpu_interrupts entry,
disatle_cpu_interrupts entry,

write_bar entry (pointer),

command _statns_condes entry (fixed bin (7)°

returns (char(30) varying),
command fixed bin (7},
status_code fixed bin (7
ie rep valne fixed bin
srf fixed bin (7))}

)
7) s

/*¥ end declare */
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/% end mailn body */

/

'g$****$*****/

_‘4.
*
*
-
4
3
3
%
-
k3
2t
*
3
3
3¢
)
ES

:
>,
d
3
3t
¢

/3 R ke AR e Ao e ol e o e kel e g e s el R

/% procedures */

fill data bhlock: procedure;

DRCLAAE

i fixed »ir (15) static iritial (1),
end of file bit (1) static init ("9 h);

/* bepin %/
open file (test301¢):
on endfile (test321m)
hezin: _
end of file = “17b3:
ends
io while ( end of file = 2);
get file test3d1d)edit(transmit data_block.data_bdytesii))

(al1)):
i=13+ 13
end: /* do while */
end: /* f£ill1 data_block */

/**“t*dwaw%o** 2 2l e syt sie sie sl e sl ole Slasle sl e Seste sigofe 3ol sledie iesie slesi s slesi s sl e e e se sk /
initialize pic: procedure;

P CLARF

write 10 port entry /‘fixed bin (7),fixed bin(7));
call write_io_port (iewl_port_ dddxess icwl)

call write 1o _port (icw2 port_address,icw2)

call write 1o vport (icw4 port_address,icwd’

call wrxte_io_port "ncw port address, ocwl)

.
]
.
]
.
*

end initialize_plcs

/% sase A A ke e ke e e e e oo e e e e e ke e e o e e s skl s e el s Rt et ke A e 3k
parform_command: procedure (command);

215

bﬂ a . e ST e e e - o . . - B P . - . e " . LA - .
. ARG SN a . . PRI TP . ta L B S et L S A YA S W (S - - .
E SRR AT SR VAPATI Y TS SRS RPL I L AP ST LRI TR TR A S e i P APTIP P 3-8 S ST, DU N




/* with a DS rezister valie of 2272%h in the link
cnmmahﬂ. this will place packets in extended
memory ‘therefore NMA gperation can take place %/

l)o

73
13
7N

transmit data_bl~ck.lestiration_aidress a
transmit data bleck.drctination aidress R
tran5m1n_1afa_Hlock dPsf1natior_addess_c
transmit _1ata block.destination address_i
if (cluster = clusterl) then

103

0o o

transmit _data block.destinaticn_address_e = 3;
transmit data_bdlock.destination_address_f = -2&3
/¥ corresponds to @3-Fa */

ends

else

doi /* it’s cluster 2 */
transmit_data block.destination_address_e = 4;
transmit_data_block.destination_address f = 123

/* correstonds to Q4-7# */
end;
transmit_data _bdlock.type_field_a
transmit_data_block.tyne_field_b
do i =1 to 1523 )
trarsmit_Aata_block.data_bytes(i) = ~ 3

non
S ]
-0

end;

call read_1io_port (command_status_register,reg valac):
call fill data block:
call initialize pics
call initialize_cou_interruptss’
put skip edit (“Run"Onboard Diagnostic’) (col’S),a);
call perform_command {(onbnari_diarnostic);
put skip edit (“Perform Module Interface Loopback’)
(cnl(5),a);
call perferm_loopback (module interface loocpback)s
do 1 =1 to 157%:
receive _data_trlock.data_bdytes (i) = ~ 73
end; /¥ Ao { %*/
put skip edir (“Perform Internal Lonpback’) (c2l73),a)s
call perform_loopback (internal_loopback) i
do i =1 to 1520;
receive data block.data _bytes (1) = ~ “3
endt /% 4o { %7
put skip edit (“Perform External Loopback”) (col{f),a):
call perform loophack (go_onlinp)? /* external locptack
put skip (2);
put edit ((border (i) Ao 1 = 1 to 88)) .a);
put skip (23

call perform_command(reset);

214

:';/




will be {42 hex + &) #* g4 =
114 hex */

icwt by “0f ba,

/% automatic end of interrunt
ard duffered mede/master %/

ocwl by “9f b4,

/* unmask interrupt 5 (»it 5) and
interrupt 6. mask all others %/

/* end 82593 codes */

clusterl oy 1,
cluster? by 2,
packet received by 1,
await packet by €3

/% include constants soecific to the “I3410
board w/

%inclnle “ni3¢ ~,dcl”;

/% e it e s e e e e e el e e e e e e e e 3 e e e oo e 2otk e o st e e ok st e AR e ot 3R M e A ook e/

/¥ M™ain Fody */

cluster = cluster2:

/* contitional to s2t up owr address for loopbarxs ¥/
put list (“7z27): /* clear screen */
put skips

put edit ('hrerder (i) do i = 1 to €3)) (a)s
put skip (2) edit (’NI3A12 Diagnostic Routine’)
{(col’27),a) :

put skip (2);
put skip edit (’Command Issned”, Result’) I¢c»Hl .9),a,
enl(5f),a)s
put edit ( “ksdmkxdokkiksrk’ uirkEx’) (col!(5H).a,
col’5¢),a)s
put skip (2);

‘80A% "h4:
‘REAA “ha;

unspec/trans bl _pte)
unspecirec_blk ptr)
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)

- Jx

B I
/%
/%
/%

copy_cnommand _status_register fixed bin (7),

(i.3.k)

fixed hin (1%),

reg_value fived tin /7),
overation fixed bdin (7),

cluster

fixed bin (7)),

border (8%) char (1) static initial . . R&)°-7),
trans_blk_vtr,re~_blk_ptr) pointer,

/% Modules external tn this module */

write io_port entry (fixed bin (7),fixed bin (7)),

reai_io_port entry (fived bdvin (7).fixed bin (7},
initialize_cpu_interrupts entry,
enable_cpu_irterrupts eniry,
disable_cpnu_interrupts eatry,
write_bar entry (pointer);
/* end module listing %/
treplace
/* codes specific to the Intel R8Z59a Programmable
Interrupt Controller (PIC) */
icwi_port_address by ‘c? b4,
note that */ 1icw2 port address by ‘c2'b4,
icw2,icw4,%/ icwd_vport_address ty ‘c2 b4,
ard ocw */ ocw_port_address by ‘c2 b4,
use same %/
port addr ¥/
/* note: iew == initializatinn
control
worg

icwl

ocw == operationnal
command
word X/

hy “13 b4,

/* single PIC configuration, edge
trigeered inpnut *x/

icw2
/* most
byte:

by ‘42 b4,
sienificant hits of vertoring
for an inte-ruot 5,

the effective address will he
(1cw2 + interrupt #) * 4 yhirh

N
. e -
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r—r‘frvwa ¥ e Tt ¢
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/%
/%
/ b4
/%
/%

/¥
/*
/%
/*

PPN YRR W N A WAL S ST

1 transmi<_d1ata_block based’trans_blz_ptr),

————>%/
%/ 2
by LY

assigned |

XFROX '

——

assiened i

by ==/
%/ 2 destination_agddress_f

INTFRLAN !

1 receive_data_block based (rec_blk_vtr),

test3F10 fi

cooy_ie register fixed bin

2 destination address a

fixed tin
fixed bin

fixed binr

YR
{7)

7).,

destiration_address_b

’

*/ 2 destination_address c
———Ne/

2 destination_aldress_ 13

fixed bir
fixed bin

fixed bhin
2 tvpe _field_a
fixed bin
2 type field_n
fixed bin
2 data_bhytes
char (1),

frame_status

null _hyte

frame _length_1lsb
frame_ length_msb
destination_address
destination_adlress
destination_addiress
destination_address
destination _adiress
destination_adiress
source_address_a
source_address_b
source_address_c
sourre_address_d
source_address_e
sourrce_address_ f
type field_a
type_field_b
data_bdytes (15e@¢)
rrc_msh

(7),
7),
L7,
7),

Yor

(1502)

.a
b
e
d

e
f

crc_uoner_middle_byte
crc_lower middile_byte

crc_1lst

le,
(7).,

211

*/ 2 destination_address_-=

bit .5},

fix=1
fixed
fixed
fixed
ixed
fixed
fixed
fixed
fixed
fivyed
fixerd
fired
fixed
fixed
fixed
fixed
fixed
char
fixed
fixed
fixed
fixed

bin
bin
bin
bin
bin
bin
bir
bin
bin
tirn
bin
bin
tin
bir
tin
Lin
bin

(1),

hin
bin
bin
bir
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wis Ats uls wie al. wts wls gis
Soneney

sieag stesle nesie e et

Nz st Bt desie eyl stesle gl sl e e el e aje B Be ol sl sl it Me v 3

SR

< 312 34 342 % Sl ol 2l 3 ai a2 3 357 3 34e 18 T8 AR 38 32 3j8 KT NS 58 AR 34T 38 L 3 2R SR KT e 3 AR NE XS Ko s

3% TIC1e/C1.IN? LINKAE input ootion tile
sieng Beste oo ag Yo ol X2 3 si e e 2N v slesie sl ol 3 e vle Kl afe e sle ol ae Xe e ole 316 %< 32 o0 a8 e 22 Al e 5 e A e e v e ole e SR alk e e sy Mg el o) ot

t3017/cl= . .
voardtst{cod~Tah[430]] ,3atalat{ard] ,mle’ ,ad[e2)]).maplall]},
asmrout

s shaae e sesie e v sle e sl e e s vl sieofe e sle sl sl dfesle e dle s i sle sl el sloleske s sleofe s sl sl e sl ek
% A ¥Rl SRR KO AT KA BT Rk N2 i s e sfe e ol vfe ook sie e 2 ale vk e s e N e sk aje Sl e s Nz iese pesie s,

. X # T3¢1¢/C2.INP LINKR6 input option file

sheoje siesle Mesle el sl sl e siesie sh e sheste e ol sfe sl st e sleste stet ol sfe slenie sleole aje Sl sle sl sl st sl sl il sz el st sl sl s st ey s

g 13¢10/c2= 4
boardtst{codelahl439]] ,datalan[800]),m(a] .ad[Ar21),marfalil],
asmrout

%2 3R 3232 e e K< 2R R A K Ke sl Yoo Nl Re e e dr ne e e vl Fieve e e Ao o A e ook ek 3T A Ao e A R e KRN W e Kol
e 3¢ o3 F2sie i e o 36 e Keste e e e K e ol 34 e e 3o A e %¢ e 3¢ e e (e Ke e Ko e e K 3 248 3¢ 3¢ 3 e 36 e 0k A K e e e e N He Kz e

g el TEST3Z12.DAT file % %%
e e e s o o s ot e ok st ek o e i el ke e s e o e e ool o e e e e 2 S e e 3k o e 3 4R e O Rl RO e

This 1s a highly relieble packet switching implementation!

25 A8 Kooz e e s 3 ol 2 ajz 2l B %2 ol vle e e e e Redje ek ple se eoje e e ol dfe oz o A e e e e e e e e Re e sle e vjz e e e st e e e e siene

- 3% a1 3ie 2le sie o e ol dlesle e sle sesie e ste sl e el sle e ole o)

fe e ol te ofe ofs 4, N 'y wbe o ., e Vo ats ot obp 1s
2 e s sle e sle sl sle et e s s W sl e 10O 275 sy

ok e NIZ219 DIAGNOSTIC EOUTINE

AR e o %e Koo 2t Reaje He e sl {e o sl s ol s sl s ok Seale ole slesle e B¢ s ale e dje sl et sfe Sl sl o)

boardtst: procedure options (main);

/% Date: 14 FER 1984
Prograrmer: David J. Brewer

Module Function: This module, and associated
submodnules, are designed tnr fully diagnos= the
NI3P12A Multibus to *thernet Commmunirations
Contrnller, If at any time, durineg the develoovment
of software or hardware by a user/implementor of
TCCB software a fault is suspected, this
comprehensive diasgnaostic routine can be execut=d R
urder CP/M -~ 86 by invoking the ~gmmard molul::

({.e., transiert command) “T3@1&/Cx’, where x
represents the cluster location.

At

* /

DFCLAR™
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In the evert of an Fthernet board failure irdication bty
the NI3010 Driver, the full range of NI30@1l9 operations can
be tested witk this routine. Any charees to the port
addresses of the NI3219 will have to be reflected in tre
NI3A1¢.DCL file contained in fpperdix K. This code will elsn
have to be recompiledi and relinked,.

This routine is 4invoked with the C?/M-86 trarnsient
command: T3@21¢/Cx, where x is the cluster to be testel. For
exanple, T3R*17/C1 tests the NI3Z1P® at Cluster 1. This
diagnostic routine uses the factory defanult Fthernes
physical address, so the %oards should nro% bhe swapprei
between clusters without taking note of its physical
address. The NI321¢ Driver does not have this restrictior.
The file ASMRCUT.A26 15 linked with the motule *c allow
access to hariware port addresses ard to allow a low levQl
assembly langnage 1interrupt handler to call a4 Pl/Il-:C
interrupt hanrdler. The TLINKRE input optinn files ar= als>

included ir this appendix.
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' restore rezisters

o PO es
ot s
pPno hp
pop A4
pPop si
pno dx
pop cx
Pop bx
POD ax
sti

iret

Lot

end

N
2
9 o]




ret

enable cpu_irterrupts:

—— - —— . e - —— S ———— - —— ———— T —— > A b " — - - — < ———

: Module Interface Soecification:

’ Caller:

-e

sti
ret

disable_cpu_interrupts:

Parameters:

Fthertest(PL/I) Procedure

NONE

—————— . —— ————— — — —— T T —— — A S T - G —— —— S — — — T W ——— - S " S - ————

! Module Interface Specification:

Caller:

-e we

cli
ret

interrupt_handler:

1P,

Parameters:

CS,

Fthertest(PL/I) Procedure
none

- —— ————— —— s —— i~ —— . o T —— —— T _—————— - — . —— . ——— - T o — —

and flapes are already on stack

H
3} save all other registers

pinsh
push
push
push
push
push
push
push
push
call

ax
bx
cX
dx
si
di
bp
ds
es

hl_interrupt _handler § hish level source
'

routine
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mov temp_es, es
mov dx, es
mov si, [bx]
mov ax, [si]
mov cl, 12
shr dx, cl
mov temp_e_byte, dl
mov dx, temp_es
mov c¢l, 4
shl dx, cl
add ax, dx
Jne no_add

add_1: inc temp_e bdyte

no_add: out 1 _bar_port, al
mov al, ah
out h_bar_port, al
mov al, temp_e_byte
out e_bar_port, al
pop si! pop dx! pop es! poo
ret

LA e et el qnth Sands Jeui medh i ien i el well i aeis oot

PRl 'T‘C"':":‘T

cx! pop ax! pop bx

initialize_cpu_interrupts:

Module Interface Specification:

.o

Caller: Fthertest (PL

: Parameters: NONE
initmodule cseg common
org 114h

intd_offset rw 1
int5_segment rw 1
cseg
oush bx
push ax
mov bx, offset inter
mov ax, @
push ds
mov ds, ax
mov dstintS_offset, b
mov bx, €S
mov ds:intS5_segment,
pop ds
pop ax
pnp DbX
sti
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2

}
;l reai_in_port: E
- E Parameter Passirg Specification i

g eatry exit i

; parameter 1 {port address> {unchanged> i

¢ parameter 2 {mearingless> {register value> ﬂ

cseg b

push br! push si! push drx! push ax
mov si, [bx)

mov al, [sil

mov  port_address, al

mov si, 2[(bx] q
mov d1l, port_address

mov dh, @Zh
in al, dx
mov [si], al

L
pop ax! pop dx! pop si! pop bx! J
ret .
¢ e sl sie il sienesi st steofe sle sl sie sl sfe ofe e e e dieale dle sl sieoie 3ig st sfe sleofe sie sl le e sl shesle e e sesle e sl e sle sle e sesie Sl e e sle vl e e se e slesleal ;
J
write_ bar: N
¢+ Parameter Passing Specification é
' R
i parameter 1 (and only): the adiress of the data block to te -
: transmitted or received. 3
dseg 1
4
e bar_vort equ %b9h 5
h tar port eau Mbah ]
1 bar_vort eau #bhh
tenp_e_byte rb 1
temp es TwW 1
csee
t This module computes a 24 bit address from a 32 bit
7 address - actually it”s a combination of the ES register
y and the IP passed via a parameter list.

opush bx! oush ax! push c¢x! push es! push dx! puash «i

mov A4x, (A83%h i shared memory segmert
mov es, Ax

M SR Np . S WS VUL, VIR, R S




sie ¥k 330358 4 %3¢ 3 o o 342 3 e e Fe e iz e 3ie N2 ofe e B e de e e e e ol e e dle dje e e e e e Re e e sl A e sk sie X s sl

e e stealt 3t e ot s ke ofe seale stesieal e ot sje ol ok aic sleste s sl e ol et sde e slesieofe e me e e e e esle il sz sie et tleve

<Y s nine

S she sle ats ste g0 o
sl nessien ok

sk ASMROUT. 286 file

e it se5e e 3e e e 5830 R o sc i et e oo o ok e el st 3 ool e ateate s oot sl e e sl s s e e e e s e e oot ook KooK e e

extrn hl_interrupt_handler : far

public write_io_port

public read_io_port

public write_dhar

public initialize_cou_interrupts
public enatle cpu_interrnuots
public disabdble epu_interrupts

e ek e o 4ok o e oo Reste e e R e ket sk sfe s el steleat st e ek oo s e ool Rl o N S R R 0 K0l XN

write_1o_port:

s+ Parameter Passinz Specification:

' entry exit

’

y parameter 1 {vort address> <uactraneei>
;

y parameter 2 value to be outputted™> <unchaneed™
H

H

dseg
port_address rb 1

cseg

pnsk hx! pvush si! pnusr dy! push ax
mov si, [bx]

mev al, [sil

mov port address, al

mov si, 2lbx)

mev  al, f[si)

mov dl, port_ address

mov dh, @6h

out d4x, al

pop ax! pop 4dx! pop si! pop bx
ret

;**********************#**************************ﬂ

EAETE SEAS AR XS ARAR
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/:‘: 'hv ——-—\*/ lePd bln (7)v

/% XEROX ! */ 2 destiration_address_c
% ——NiE S fixed bin (7)),
2 destination adivpss q
/% =D/ fixed bin (7)),
/% assigred ! %/ 2 destiration adﬁloss e
/% by ———D%/ fixed bin (7),
/% INTERLAN ! %/ 2 destination_address_f
/% ————N% fixed bin (7).
2 type field_a
fired bin (7)),
2 tvpe_field b
fixed bin (7),
2 data_bytes (150@) char 1);

/¥ begin */

stf = A3
call write io_port’'interrupt_=nable_register.

disahle ni3712 interrupts);
call write bar ‘addr(packet)):
call write iec_port(high_byte_rount_rez, 5); /¥ 1548 *

/¥ bytes*/

call wri*e io_portf{low_byte count_ree, -28);
copy ie_register = tranc<mit_dma_done;
call enahle rpu interrupts:
call write ieo_vort(interrupnt_erable_reesister,

transmit ima done)s
10 while (copy ie_resister = transmit_dma_done);
end; /% lcoo until the interrupt headler

takes care of the TDD interrupt -
it sets IE_RFG to 4 */
call write in_port (command_regcister, load_and_send};
do while (mod(srf,2) = 2);
call read io_port (interrupt _status_reg, srf);

ends /* do while */
call read_in_port {commard_status_register, reg _value’;

end transmit_packet;

/e sesesieote e e ool S e e ol s e ok sl el el e s ke el s ek Ak e ke /

HL interrupt_hardler: procedure external:

/* This routine is called from the low level
Q¢&E assemhly languase interrupt routire %/

DFCLAFT
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" write in port entry ‘fixed tin [?7), fixed rin '7)),

read_ic port entry (fixed ¥*in 7)), fixed rin (7)),
enahle rpw interrupts entry,
disatle cou interrunts entry,

write tar entry (pointer),
match bit (1) static init (717h);

/¥ beegin */

call disatrle cpu_interruptss
call write io port(interrupt_enable_register,
4isadle nil2C17 interrupts);
if {copy_ie_register = receive_blork_availatle)
thern 403
rall write _har (addrf(receive_data block)):
call write io port(high tyte count_rog, 5);
W

3 /% 1522 bytes ¥/ call write_io port(low byte rount reg, -1413;
- /% initiate receive DM %/
[ call write_io portfinterrupt_enable_register,
;i receive_dma_dore);
o copy_1ie_reeister = receive dma_done;
; end; /% dn %/
- else
if (cnhoy _ie_register = receive _dma done)
ther doj
do 1 =1 to 154C3
- if (transmit_data_block.data_bytes’i)
i ' receive_data_block.data_hytes i))
then
match = 03
eni; /* iterative Ao */
if / match = 2) then
dos
} put skip(2) edit { %% yarning *%%7)
t (c0l(32),a)i
.- put skip edir (7X*%¥% Parket Frror ¥»%7)
[ (cnl1725),a):
- end; /% ift x/
o operation = pacrket _receivel
- end;
9 else
- if (copy_ ie_recister = transmit dma_dore)
o then do?

call write_io0_pcrt'interrupt_enable_register,
receive bdlock_ a:aildblp)
coov_ie_register = recelve tlock_availatle;
ends’ /% 4f then do */
end HL_irterrupt_handler:?
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b rommanrd status codes: procedure ‘command _status!

Ets exterral returns (char (3¢) varyine);
b

3

. CFCLARF

S

F command_statns fixed din (7)3

if command_status = @ then
return (“SUCCESS ")
else
if commani_status = 1 then
return ’°SUCCRSS WITH RETIIRS“);
else
if commani_statis = 2 then
retarr {“TLLEGAL COMMANT’);
else
if commani _status = 3 then
return ( “INAPPPOPRIATF COMMAND )3
else
if command_status = 4 then
returr {“FAILURE’)}
else
if commandA_status = £ then
returr (“BUFFFR SIZE ®EXCFEDED’);
else
if command_status = 6 then
returr { “FEAME TOO SMALL);
else
if commani_status = 8 then
returr (“FXCRESSIVE COLLISIONS ");
else
i€ command_status = 12 then
retury (“BRUFFFE ALIANMENT ELYROD);

end command status_codes:

/¥ R 30 Be e 36 e 3e 3K %e Xe e e 33 He e 3o 3le e e ek s 36 ol e ae vle sl ale e sk 31 e s sle sl N e 32l e 20X e 3 Be SR sie e sk e e s o 7/

diagnostic_cndes: procedure (diax statnus)
exterral returrs {(char'32) varying);

DFCLAPF
diag_status firxed bdin (7)3
if diae_status = & then

return (°SUCCFSS ‘)3
plge
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if 1iag_statns = 1 then

return (‘NM14 MICROPROCFSSCR MWMORY ERROR™)S
plse
if diag_statns = 2 ther

retiurn { NM1¢ DMA FRROR )
else
if 1ias_statns = 3 then

return { “TRANSMITTFR FRROR’);
else
i{if 1iag_statas = 4 then

return {“RRCTIVFR ERROR’‘:
else
if diag_status = 5 then

return {“LOOPRACK FAILURF )i

end1 diagnostic_codes;

e e A el sttt st et ks St el R AR SR A Al s dele vl R SR R T

end; /* procedure hoardtest */
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