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The PPP Simulator:
User’s Manual and Report

Barry Fagin (fagin@ji berkeley.edu)
Computer Science Division
570 Evans Hall
University of California
Berkeley, California 94720

1. Introduction

~_This paper is the user’s manual for the PPP simulator. The PPP simulator is an
extension of Tep Dobry’s PLM simulator; thus the reader is assumed ts be familiar with the
PLM simulator user’s manual.
The PPP simulator provides an approximrate modeling of the Aquarius multiprocessor
system, shown below:
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their effect on execution time.

Using the simulator, a user can run programs to completion, run individual processes
one instruction at a time, examine the current state of any process, and obtain performance
measurements. The simulator is still under development; changes will be reflected in later
versions of this manual.®

.. 8. The PPP Execution Model

>The main difference between the PPP and the PLM is the difference between their
underlying execution models: The PLM uses a sequential execution model, while the PPP
£ uses a paraliel execution model This parallelism is achieved using processes, communicat-
ing via messages. ¢ -

2.1. Processes in the PPP

A process in the PPP is essentially a virtual PLM; each process has its own copy of
the PLM register set, along with its own Heap, Trail, Stack, and PDL. Processes are
created by special W-instructions. There are only two kinds of processes: AND-processes,
and OR-processes. These are the means by which AND-parallelism and OR-parallelism are
achieved.

A process is an AND-process if it must succeed in order for its parent to succeed
Instructions that create AND-processes are only generated by the compiler if the created
process is guaranteed never to bind shared variables. For example, in the Prolog clause:

foo :- a(X), biY).

and AND-process would be created for the goal "a(X)". In this way, the PPP supports
AND-parallelism.

A process is an OR-process if it or one of its siblings must succeed in order for their
parent to succeed. OR-processes, unlike AND-processes, always bind shared variables.
Thus OR-processes use a special dereferencing and binding mechanism when examining
variables passed to them from their parent In the Prolog clause:

foo :- atX).
a(l).
a(2).
a(3).
a(4).

OR-processes could be created for all the unit clauses in the procedure for a. In this way,
the PPP supports OR-parallelism.

A process may be in one of three states: running (currently executing on a processor),
runnable (ready to execute as soon as a processor becomes available) and sleeping (waiting
for a message from another process).

2.2. Messages in the PPP

There are four main kinds of messages in the PPP. SUCCESS, FAIL,
NEXT_ANSWER, and KILL. SUCCESS and FAIL messages are only s¢nt from child
processes to parents; they report the success or failure of the sending process in solving its
goal. NEXT_ANSWER and KILL messages are only sent from parent processes to chil-
dren; they induce backtracking upon the receiving process. or terminate execution
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An sdditional message, CUT, is used to implement the cut operator in an OR-parallel
procedure.

The receipt of a message by a process may cause any number of things to happen. A
synchronization counter may be decremented, backtracking may occur, a process’s state
may be changed from sleeping to runnable, and so forth. The type of action performed
depends oo the types of the processes and the message being sent.

3. The Role of the Host in the PPP

The Host processor has a much larger role in the PPP in in the PLM. In addition to
handling external builtins, it is now responsible for process creation, scheduling, and inter-
process communication. The host can be interrupted by any of the processors and can also
interrupt them. Extending the notion of the communication area of the PLM, each proces-
sor has its own communication area which the processor can read and write. This is used
for host-processor communication.

To assist in the task of process management, the host maintains a process table, a glo-
bal data structure containing the state of all processes. When an instruction is executed by
a processor that will create a process, the processor communicates the relevant information
to the host and continues execution. The host then constructs the state of the new process
and attempts to find an available processor. If one is available, the new process is loaded
on the processor and begins execution. Otherwise, the process is marked 'runnable’ and
kept in the process table, waiting for a processor to be made available.

The process table is also used in interprocess communication. When a processor
wishes to send a message to another process, it supplies the message and the process id of
the destination to the host. Since the host has access to all processes via the process table,
it can immediately take the appropriate action, even if the receiving process is sleeping.

4. Using the Simulator
To invoke the simulator, type

ppp [options) file

The file is expected to contain W-code corresponding to a Prolog program; normally, this file
is produced by a Prolog compiler. At the moment, however, only the PLM sequential com-
piler is available. Thus concurrent programs must be hand-compiled.

The name of the file must end in '.w'.

§. Options
Several options may be passed to the simulator:

«d Go immediately into debug mode. The simulator will read in the program, initialize
the system, and then prompt for debugging commands. Using the simulator in debug
mode is described in the following section.

-i  Produce instrumentation information. If the file being simulated is 'foo.w’, this option
will produce the files 'foo.data’ and 'foo.ggraph’. The .data file contains various perfor-
mance measurements, while the .ggraph file may be used as input to ggraph to pro-
duce a compressed graph of runnable processes versus time.

-]  Print out the label table before simulation.

-np Simulate a p-processor system (the default is p=16). Note that "-n1" will give
sequential operation, similar to the PLM simulator.
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<  Print out the code space before simulation.
-p  Print out the procedure table before simulation.

-8 Check for system saturation when simulating. When this option is specified, instruc-
tions that normally create processes will not do so if no processors are available. The
default is to create processes whenever the appropriate instructions are executed.

8. Debug Mode

Debug mode is used for stepping through programs and examining the state of the
system. When executing in debug mode, the simulator will print out messages reporting
changes of process status, creation of new processes, and so forth, Debug mode is indicated
by the prompt "dbg>". The following commands may be used in debug mode. All argu-
ments are in hex. These commands supersede those listed in the PLM simulator user’s
manual; some commands listed there are no longer supported or have changed

b addr,pid]
Set the breakpoint at 'addr’. A process id may also be specified. Currently, the simula-
tor supports one breakpoint.

c Continue execution.

cp (addr]
Print the choice point at 'addr’. If 'addr’ is not specified. the value is taken from the B
register. Thus if 'addr’ is specified, it should be one greater than the last item in the
choice point to be printed.

e [addr]
Print the environment at 'addr’ If 'addr’ is not specified, the value is taken from the E
register.

ex [addr])
Print the extended environment at 'addr’. If 'addr’ is not specified. the value is taken
from the E register.

p id Print the state of process #id

pcab
Print the contents of the code space from a’ to 'b".

pdab
Print the contents of the data space from 'a to b

pl  Print the label table
pp Print the procedure table.
pr  Print the current values of all registers.

ps  Print the system status. This shows all processors with running or sleeping processes
and their corresponding pid's.

q Quit.
s Single step. Find the next processor with a running process and simulate it for one
instruction.

t id Trace execution of the indicated process. When the process executes an instruction,
the simulator suspends and enters debug mode. Execution may be resumed with ‘¢’ or
's’. Currently up to eight processes may be traced.

u pid Untrace process #pid.

w val[,pid]
Write the term represented by 'val' on the console This is essentially a call to the
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Prolog 'write’ function. This command should be used carefully, as an improper value 2
for 'val’ can cause the simulator to crash. If a process id is specified, the value will be :
written as seen by the specified process. This may be different if, for example, the {
process is an OR process examining a locally bound variable. :
wi pid !
Print the binding window for the indicated process. ’
If, instead of a command, a carriage return is used, the command defaults to the last E
command entered. Thus 's’ followed by a series of returns will step through the system.

. Upon query success or goal failure, the simulator will respond with the prompt
"quit>". A carriage return here will exit the program, while typing 'd’ will return the
simulator to debug mode, where the previous commands may be used. K

7. The .data and .ggraph Files

If the ’-i’ option is used, the simulator will produce a .data file containing performance
measurements. This file contains numerous instrumentation information, including:

(1) All instrumentation information provided by the PLM simulator.

(2) Information indicating the number of processors simulated, and whether the program
simulated employed AND-parallelism, OR-parallelism, and/or intelligent backtrack-
ing.

{3) The number of context swaps.

(4) The number of microcycles executed by each processor (denoted by uCYCLES). Note
that this is not a direct measure of execution time, because during execution proces-
sors may wait for access to the host or a synchronization lock. Microcycles that read
or write may also take longer.

(5) The number of reads and writes performed by each processor (denoted by RDS and
WTS).

(6) The number of requests made of the host by each processor (denoted by EF, for "exter-
nal functions™). This includes requests for interprocess communication, process crea-
tion, termination. etc.

{7) The number of critical sections entered by each processor (denoted by CSEC).

(8) An estimate of the execution time and the assumptions on which the estimate is
based. The execution time for processor p is given by

Ty = uCYCLES,~RDS, ~WTS, +RDS,*T-+WTS,*Tw+CSEC*T<+EF*T.s

where T is the time for a read, T. the time for a8 write. T: the time to get a syn-
chronization lock, and T the time it takes for the host to respond to a request from a
processor. The execution time for the program is that of the processor with the long-
est execution time.

(9) The "execution time weights”. A processor may spend its time executing internally,
reading, writing, accessing the host and waiting for a response, or accessing a syn-
chronization variable. These weights give the ratio of the number of times each of
these operations occurred to their sum, to enable the user to estimate the effect of
errors in the various parameters on the total execution time.

(10) The number of access made to the synchronization memory and the ratio of these to
the total number of memory accesses, expressed as a percent.

(11) The average number of runnable and rubnning processes.

If the ’-i’ option is indicated the simulator will also produce a ggraph file. This can be
used as an input to ggraph to produce an approximate graph of runnable processes versus
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time. Each time a process executes one instruction, the number of runnable and running

processes is recorded in a temporary file. At program termination, this data in this file is

compressed into slightly less than 500 data points, since 500 points is the maximum

aoumber of points ggraph can process. Typing "ggraph foo.ggraph” will produce the file
foo.grn, which can then be printed using gprint or gro and ditroff. The graph will contain
the prefix of the benchmark’s filename, and a character string containing sll or part of the
letters "AOI", indicating whether AND-parallelism, OR-paralielism, and/or intelligent
backtracking was used by the program. The following is a typical process graph:
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8. Compatibility with PLM

The PPP simulator can run all PLM programs. It uses the same data types, and pro-
vides all the builtin functions with the exception of 'assert’ and ‘retract’. Its instruction set
includes that of the PLM. The only incompatibility between the two simulators is the syn-
tax of some of the debugging commands: some old PLM commands are no longer supported
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10. Appendix: Sample Program, Compilation, and Simulation

The following Prolog program:

main :- concat(X,Y,[a,b.c,d,e]),write(X),nl,write(Y\,nl.nl,fail.

concat([],L,L).
concat((A{B1.C.[A|DD) :- concat(B,C,D).

Compiles into:

procedure main/0

-332:

put_list X3
unify_constant a
unify_constant b
unify_constant ¢
unify_consiant d
unify_constant e
unify _nil
allocate
put_variable Y2X1
put_variable Y1,X2
call concat’3,2
put_unsafe_value Y2.X1
escape write’'l
escape nl'0
put_unsafe_value Y1.X1
escape write'l
escape nl/0

escape nl'0
fail

procedure concat'3
switch_on_term C1.C2 fail

Cla:
ClL:

C2a:

C2:

end

try_me_else_p 2.C2a
get_nil Al

get_value A2.A3
proceed

trust_me_else_p 2
get_listAl
unify_variable X4
unify_cdr Al
get_listA3

unify_value X4
unify_cdr Al
execute concat/3
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Sample execution run on simulator:

Script started on Thu Aug 28 09:16:15 1986
1 (ji] -> ppp -d Benchmarks'Par cconf w
pau load /a‘hprg'fagin PPP1/Benchmarks Par concatOP w

Cspace = 31

pau load Benchmarks Par ccon6 w
Cspace = 31

dbg> s

Running process 0

CLOC 00000000: put_list X3

dbg>

Running process 0

CLOC 00000001: unify_constant a
dbg >

Running process 0

CLOC 00000002: unify_constant b
dbg >

Running process 0

CLOC 00000003: unify_constant c
dbg >

Running process 0

CLOC 00000004: unify_constant d
dbg >

Running process 0

CLOC 00000005 unify_constant e
dbg>

Running process 0

CLOC 00000006: unify_nil

dbg >

Running process 0

CLOC 00000007: allocate

dbg >

Running process 0

CLOC 00000008: put_variable Y2 X1
dbg >

Running process 0

CLOC 00000009: put_variable Y1.X2
dbg >

Running process 0

CLOC 0000000a: call concat 3,2

dbg>

Running process 0

CLOC 00000013: switch_on _term C1.C2 fail
dbg >

Running process 0

CLOC 00000014 try_me_else_p 2.C2a
dbg >

Running process 0

CLOC 00000018. trust_me_else_p 2
Created OR process, parent = 0,id = 1
dbg > ps

0 0 RUNNING

August 28, 1986 Version 1.0
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1 1 RUNNING

dbg> s

Running process 1

CLOC 00000019: get_list Al
dbg>

Running process 0

CLOC 00000015: get_nil Al
dbg>

Running process 1

CLOC 0000001a: unify_variable X4
' dbg>

Running process 0

CLOC 00000016: get_value A2A3
dbg>

Running process 1

} CLOC 0000001b: unify_cdr Al
dbg>

Running process 0

CLOC 00000017: proceed

dbg>

Running process 1

CLOC 0000001c: get_list A3
dbg>

Running process 0

CLOC 0000000b: put_unsafe_value Y2,X1
dbg>

Running process 1

CLOC 0000001d: unify_value X4
dbg>

Running process 0

CLOC 0000000c: escape write/l
dbg>

Running process 1

CLOC 0000001e: unify_cdr A3
dbg>

Running process 0

CLOC 0000000d: escape nl0

L am a2t 25 2% & 4

dbg >

Running process 1

CLOC 0000001f: execute concat.'3
dbg>

Running process 0

CLOC 0000000e: put_unsafe_value Y1.X1
dbg>

Running process 1

CLOC 00000013: switch_on_term C1,C2,fail
dbg>

Running process 0

CLOC 0000000f: escape write’l
abcdedbg>

Running process 1

CLOC 00000014: try_me_else_p 2,C2a

- . WYV W VI S WW O W _ETEES TW W W wle ey
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dbg>
Running process 0
CLOC 00000010: escape nl/0

dbg>

Running process 1

CLOC 00000018: trust_me_else_p 2
Created OR process, parent = 1, id = 2

dbg> ps

0 0 RUNNING
1 1 RUNNING
2 2 RUNNING
dbg> 9 0

PROCESS 0

parent = ffFAY, kind = AND; c0 = FORWARD: c1 = Hffff; state = RUNNING
AX(1] = 00000080; 00000080; 00000080; YT,

AX[5] = Sfffffit, offfffff, SfTFfIY. SFfffAT.
P = 00000011; CP = 0000000b; E = 00004000, B = 0000401a
TR = 00007¢02: H = 00000086, HB = 00000086; S = 00000080

N = 00000002: W = 00000000, PDL = 00008000; E_FF = 00000000

cut = 00000000 ictr = 00000007; parB = 00000000;i = 00000000

Whase = 00000000; HPbase = 00000080; STKbase = 00004000, TRLbase = 00007c00
dbg>p1

PROCESS 1

parent = 00000000; kind = OR; c0 = FORWARD: ¢l = SHfffff. state = RUNNING
AX[1] = 80008041: 80004004; 00000081, 80008040:

AX[5] = Offfffff, Offfffff, SAHFIY, Sfffffyf.
P = 00000015; CP = 00000000, E = 000083ff; B = 00008414
TR = 00008800: H = 00008042; HB = 00008042. = 00000081

N = 00000000 W = 00008002; PDL = 00008880, E_FF = 00000000

cut = 20000000; ictr = 0000000a; parB = 0000401a;i = 00000002

Whbase = 00008000: HPbase = 00008040, STKbase = 00008400. TRLbase = 00008300
dbg> p 2

PROCESS 2

parent = 00000001; kind = OR; ¢c0 = FORWARD: c1 = fffffiff; state = RUNNING
AX[1] = 80008041: 80004004, 00000081, 80008040;

AX([5) = Offfifff, Off¥ffff; OFIFIfrf. OfFIFHY.
P = 00000019; CP = 00000000. E = 00008c¢7f. B = 00008c¢80
TR = 00009080. H = 000088¢0: HB = 000088¢0: = 000088¢0

N = 00000000 W = 00008880; PDL = 00009100; E_FF = 00000000

cut = 00000000; ictr = 00000000; parB = 00008414;i = 00000002

Whbase = 00008880; HPbase = 000088c0. STKbase = 00008¢30; TRLbase = 00009080
dbg> s

Running process 2

CLOC 00000019: get_list Al

dbg >

Running process 0

CLOC 00000011: escape nl'0

dbg >

Running process 1

CLOC 00000015: get_nil Al
dbg>
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Running process 2
CLOC 0000001a: unify_variable X4
dbg>
Running process 0
CLOC 00000012: fail
backtracking...
restoring from OR choice point
now listening to pl
putting pO0 to sleep
dbg>
Running process 1
CLOC 00000016: get_value AZ2,A3
dbg>
Running process 2
CLOC 0000001b: unify_cdr Al
dbg>
Running process 1
CLOC 00000017: proceed
p! sending SUC to p0
putting pl to sleep
dbg>
Running process 2
CLOC 0000001c: get_list A3
dbg>
Running process 0
CLOC 0000000b: put_unsafe_value Y2.X1
dbg >
Running process 2
CLOC 0000001d: unify_value X4
dbg >
Running process 0
CLOC 0000000c: escape write 'l
a dbg>
Running process 2
CLOC 0000001e: unify_cdr A3
dbg>
Running process 0
CLOC 0000000d: escape nl/0

dbg >

Running process 2

CLOC 0000001f: execute concat’3
dbg>

Running process 0

CLOC 0000000e: put_unsafe_value Y1,X1
dbg >

Running process 2

CLOC 00000013: switch_on_term C1,C2 fail
dbg >

Running process 0

CLOC 0000000f: escape write'1
bcdedbg>

Running process 2
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CLOC 00000014: try_me_else_p 2,C2a
dbg>

Running process 0

CLOC 00000010: escape nl/0

dbg>

Running process 2

CLOC 00000018: trust_me_else_p 2
Created OR process, parent = 2,id = 3
dbg>

Running process 3

CLOC 00000019: get_list Al

dbg>

Running process 0

CLOC 00000011: escape nl/0

dbg>

Rubpning process 2

CLOC 00000015: get_nil Al
dbg>

Running process 3

CLOC 0000001a: unify_variable X4
dbg>
Running process 0
CLOC 00000012 fail
E

backtracking...
restoring from OR choice point
pO sending NA to pl
putting pO to sleep
dbg>
Running process 1 BACKWARD
backtracking...
restoring from OR choice point
now listening to p2
putting pl to sleep
dbg> ps
SLEEPING
SLEEPING
RUNNING
RUNNING

- B Sttt Sl A i O SN Bt AT o N S R KR N ACWRR AN A

[ 3]
W= O

SLEEPING
SLEEPING
RUNNING
RUNNING

(-]
W —=O

SLEEPING
SLEEPING
RUNNING
RUNNING

(%)
W~ O

dbg> »
Running process 2
CLOC 00000016: get_value A2A3
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dbg>

Running process 3

CLOC 0000001b: unify_cdr Al

dbg>

Running process 2

CLOC 00000017: proceed
p2 sending SUC to pl
putting p2 to sleep

dbg> ¢

ab

cde

abe
de

abced
e

abcde

goal failure

goal failure

Stopped.

cpu time is 3.840000 sec

2 [ji]-> ‘D

script done on Thu Aug 28 09:18:16 1986
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The PPP Simulator:
User’s Manual and Report

Barry Fagin fagin@ji berkeley.edu)
Computer Science Division
570 Evans Hall
University of California
Berkeley, California 94720

1. Introduction

This paper is the user’s manual for the PPP simulator. The PPP simulator is an
extension of Tep Dobry’s PLM simulator; thus the reader is assumed to be familiar with the
PLM simulator user’'s manual.
The PPP simulator provides an approximate modeling of the Aquarius multiprocessor
system, shown below:
Synchronization
Memory M
| 1 o I
Goofman 16 |G Gq |{Gd |[GC
) 1 > = — —— —
Processor] PPP PPP| + + +|| PPP FPP] |HOST
- - T '
Cache C C C C C '
M py
'
n
M i
Crossbar 4
;
M y
: v
Main Memory .
o
The Aquerius System i
(The ares inside the dotted line represents the system modeled by the PLM simulator .
The memory systems are not simulated in detail a probabalistic model is used to estimate
{
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their effect on execution time.

Using the simulator, a user can run programs to completion, run individual processes
one instruction at a time, examine the current state of any process, and obtain performance
measurements. The simulator is still under development; changes will be reflected in later
versions of this manual.

2. The PPP Execution Mode!

The main difference between the PPP and the PLM is the difference between their
underlying execution models: The PLM uses a sequential execution model, while the PPP
uses a parallel execution model This parallelism is achieved using processes, communicat-
ing via messages.

2.1. Processes in the PPP

A process in the PPP is essentially a virtual PLM; each process has its own copy of
the PLM register set, along with its own Heap, Trail, Stack. and PDL. Processes are
created by special W-instructions. There are only two kinds of processes: AND-processes,
and OR-processes. These are the means by which AND-parallelism and OR-parallelism are
achieved.

A process is an AND-process if it must succeed in order for its parent to succeed
Instructions that create AND-processes are only generated by the compiler if the created
process is guaranteed never to bind shared variables. For example, in the Prolog clause:

foo :- a/X), b(Y)

and AND-process would be created for the goal "a(X\". In this way, the PPP supports
AND-parallelism.

A process is an OR-process if it or one of its siblings must succeed in order for their
parent to succeed. OR-processes. unlike AND-processes. always bind shared variables
Thus OR-processes use 8 special dereferencing and binding mechanism when examining
variables passed to them from their parent In the Prolog clause:

foo ;- a(X).
a(l).
a(2).
a(3).
a(4).

OR-processes could be created for all the unit clauses in the procedure for a In this way.
the PPP supports OR-parallelism.

A process may be in one of three states: running (currently executing on a processor .
runnable (ready to execute as soon as a processor becomes available) and sleeping (waiting
for a message from another process’.

2.2. Messages in the PPP

There are four main kinds of messages in the PPP. SUCCESS, FAIL.
NEXT_ANSWER, and KILL. SUCCESS and FAIL messages are only sent from child
processes to parents; they report the success or failure of the sending process in solving its
goal NEXT_ANSWER and KILL messages are only sent from parent processes to chil-
dren; they induce backtracking upon the receiving process. or terminate execution

August 28, 1988 Version 1.0 Page 2

B BFREXERARRY AN




Aaf T ol ol A o X ad aus Raf el Ak i iut el poie il ol ol dad el A iad ol S Fad's s iiattadla de 2500 s ' Ba i t'a A ad d o Al hiad \w l el ol el il ol Al Sl Bl A Sl el

An additional message, CUT, is used to implement the cut operator in an OR-parallel
procedure.

The receipt of a message by a process may cause any number of things to happen. A
synchronization counter may be decremented, backtracking may occur, a process’s state
may be changed from sleeping to runnable, and so forth. The type of action performed
depends on the types of the processes and the message being sent.

3. The Role of the Host in the PPP

The Host processor has a much larger role in the PPP in in the PLM. In addition to
bandling external builtins, it is now responsible for process creation, scheduling, and inter-
process communication. The host can be interrupted by any of the processors and can also
interrupt them. Extending the notion of the communication area of the PLM, each proces-
sor has its own communication area which the processor can read and write. This is used
for host-processor communication.

To assist in the task of process management, the host maintains a process table, a glo-
bal data structure containing the state of all processes. When an instruction is executed by
a processor that will create a process, the processor communicates the relevant information
to the host and continues execution. The host then constructs the state of the new process
and attempts to find an available processor. If one is available, the new process is lvaded
on the processor and begins execution. Otherwise, the process is marked 'runnable’ and
kept in the process table, waiting for a processor to be made available

The process table is also used in interprocess communication. When a processor
wishes to send a message to another process, it supplies the message and the process id of
the destination to the host. Since the host has access to all processes via the process table.
it can immediately take the appropriate action, even if the receiving process is sleeping

4. Using the Simulator
To invoke the simulator. type

ppp [options] file

The file is expected to contain W-code corresponding to a Prolog program, normally. this file
is produced by a Prolog compiler. At the moment, however, only the PLM sequential com-
piler is available. Thus concurrent programs must be hand-compiled

The name of the file must end in "w'.

5. Options
Several options may be passed to the simulator:

-d  Go immediately into debug mode The simulator will read in the program, initialize
the system, and then prompt for debugging commands. Using the simulator in debug
mode is described in the following section.

-i  Produce instrumentation information. If the file being simulated is 'foo.w’, this option
will produce the files 'foo.data’ and 'foo.ggraph’. The .data file contains various perfor-
mance measurements, while the .ggraph file may be used as input to ggraph to pro-
duce a compressed graph of runnable processes versus time.

-1 Print out the label table before simulation.

-np Simulate a p-processor system (the default is p=16). Note that "-n1" will give
sequential operation, similar to the PLM simulator.
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- Print out the code space before simulation.
-p  Print out the procedure table before simulation.

-8 Check for system saturation when simulating. When this option is specified, instruc-
tions that normally create processes will not do so if no processors are available. The
default is to create processes whenever the appropriate instructions are executed.

8. Debug Mode

Debug mode is used for stepping through programs and examining the state of the
system. When executing in debug mode, the simulator will print out messages reporting
changes of process status, creation of new processes, and so forth, Debug mode is indicated
by the prompt "dbg>". The following commands may be used in debug mode. All argu-
ments are in hex. These commands supersede those listed in the PLM simulator user's
manual; some commands listed there are no longer supported or have changed

b addr{,pid]
Set the breakpoint at 'addr’. A process id may also be specified. Currently. the simula-
tor supports one breakpoint.

c Continue execution.
cp (addr]
Print the choice point at ‘addr’. If 'addr’ is not specified, the value is taken from the B

register. Thus if 'addr’ is specified, it should be one greater than the last item in the
choice point to be printed.

e [addr]
Print the environment at 'addr’. If 'addr’ is not specified. the value is taken from the E
register.

ex (addr]

Print the extended environment at 'addr’. If ‘addr’ is not specified. the value is taken
from the E register.

p id Print the state of process #id.

pcab
Print the contents of the code space from a’ to'b'.

pdab
Print the contents of the data space from 'a" to'b".

pl  Print the label table
pp Print the procedure table.
pr  Print the current values of all registers.

ps  Print the system status. This shows all processors with running or sleeping processes
and their corresponding pid's.

q Quit.
s Single step. Find the next processor with a running process and simulate it for one
instruction.

t id Trace execution of the indicated process. When the process executes an imstruction,
the simulator suspends and enters debug mode. Execution may be resumed with 'c’ or
's’. Currently up to eight processes may be traced.

u pid Untrace process #pid.

w val[,pid]
Write the term represented by 'val’ on the console. This is essentially a call to the
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Prolog 'write’ function. This command should be used carefully, as an improper value
for 'val’ can cause the simulator to crash. If a process id is specified, the value will be
written as seen by the specified process. This may be different if, for example, the
process is an OR process examining a locally bound variable.

wi pid

Print the binding window for the indicated process.

If, instead of a command, a carriage return is used, the command defaults to the last
command entered. Thus ‘s’ followed by a series of returns will step through the system.

Upon query success or goal failure, the simulator will respond with the prompt
"quit>". A carriage return here will exit the program, while typing 'd’ will return the
simulator to debug mode, where the previous commands may be used.

MBI ST Y 4 -

LR R

7. The .data and .ggraph Files
If the '-i’ option is used, the simulator will produce a .data file containing performance

measurements. This file contains numerous instrumentation information. including:

(1) All instrumentation information provided by the PLM simulator

(2) Information indicating the number of processors simulated. and whether the program
simulated employed AND-parallelis -, OR-parallelism, andior intelligent backtrack-
ing.

(3) The pumber of context swaps.

(4) The number of microcycles executed by each processor (denoted by uCYCLES.. Note

that this i» not a direct measure of execution time, because during execution proces-
sors may wait for access to the host or a synchronization lock. Microcycles that read

or write may also take longer.

(5) The number of reads and writes performed by each processor ‘denoted by RDS and
WTS!.

{(6) The number of requests made of the host by each processor (denoted by EF, for "exter-
nal functions™. This includes requests for interprocess communication, process crea-
tion, termination. etc.

(7' The number of critical sections entered by each processor (denoted by CSEC!

(8) An estimate of the execution time and the assumptions on which the estimate is
based. The execution time for processor p is given by

Ty = uCYCLES,-RDS,~WTSp+RDS,*T-+WTS;*Tw+CSEC*T<+EF*T.

where T: is the time for a read. Tu. the time for a write, Ts the time to get a syn-
chronization lock. and T.s the time it takes for the nost to respond to a request from a
processor. The execution time for the program is that of the processor with the long-
est execution time

(9) The "execution time weights”. A processor may spend its time executing internally,
reading, writing. accessing the host and waiting for a response, or &ccessing a syn-
chronization variable. These weights give the ratio of the number of times each of
these operations occurred to their sum, to enable the user to estimate the effect of
errors in the various parameters on the total execution time

(10" The number of access made to the synchronization memory and the ratio of these to
the total number of memory accesses, expressed as a percent.

(11) The average number of runnable and running processes.

If the '-i’ option is indicated the simulator will also produce a ggraph file. This can be
used as an input to ggraph to produce an approximate graph of runnable processes versus

’
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time. Each time a process executes one i
procasses is recorded in a temporary file. At program
compressed into slightly less than 500 data points,
pumber of points ggraph can process.
foo.grn, which can then be printed using gprint or grn an
the prefix of the benchmark’s filename, and a character string con
letters "AOI", indicating whether AND-parallelism, OR-para

backtracking was used by the program.
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8. Compatibility with PLM

The PPP simulator can run all PLM programs. It uses the same data types, and pro-
vides all the builtin functions with the exception of 'assert’ and ‘retract’ [ts instruction set
| includes that of the PLM. The only incompatibility between the two simulators is the syn-
tax of some of the debugging commands: some old PLM commands are no longer supported
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10. Appendix: Sample Program, Compilation, and Simulation

The following Prolog program:

main :- concat(X,Y,[a,b,c.d,e]), write(X),n],write(Y),nl,nl fail.

concat((],L,L).
concat({A|B],C,[A|D)) :- concat(B,C,D).

Compiles into:

procedure main/0

-332:

put_list X3
unify_constant a
unify_constant b
unify_constant ¢
unify_constant d
unify_constant e
unify_nil
allocate
put_variable Y2,X1
put_variable Y1,X2
call concat’3,2
put_unsafe_value Y2 X1
escape write'l
escape nl'0
put_unsafe_value Y1,X1
escape write’'l
escape nl/0

escape nl'0
fail

procedure concat’3
switch_on_term C1,C2 fail

Cla: try_me_else_p 2.C2a
Ci: get_nil Al
get_value A2 A3
proceed

C2a: trust_me_else_p 2

C2: get_listAl
unify_variable X4
unify_cdr Al
get_listA3
unify_value X4
unify_cdr A3
execute concat/3

end

August 28, 1986
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Sample execution run on simulator:

Script started on Thu Aug 28 09:16:15 1986
1 {ji] -> ppp -d Benchmarks/Par/cconf.w

pau load /a/hprg/fagin/PPP1/Benchmarks/Par/concatOP.w

Cspace = 31

pau load Benchmarks/Par/ccon6.w
Cspace = 31

dbg> s

Running process 0

CLOC 00000000: put_list X3
dbg>

Running process 0

CLOC 00000001: unify_constant a
dbg >

Running process 0

CLOC 00000002: unify_constant b
dbg>

Running process 0

CLOC 00000003: unify_constant c
dbg >

Running process 0

CLOC 00000004: unify_constant d
dbg >

Running process 0

CLOC 00000005 unify_constant e
dbg >

Running process 0

CLOC 00000006 unify_nil

dbg>

Running process 0

CLOC 00000007 allocate

dbg >

Running process 0

CLOC 00000008: put_variable Y2.X1
dbg >

Running process 0

CLOC 00000009: put_variable Y1,X2
dbg >

Running process 0

CLOC 0000000a: call concat/3.2

dbg>

Running process 0

CLOC 00000013: switch_on_term C1,C2 fail
dbg >

Running process 0

CLOC 00000014: try_me_else_p 2.C2a
dbg>

Running process 0

CLOC 00000018: trust_me_else_p 2
Created OR process, parent = 0, id = 1
dbg> ps

0 0 RUNNING
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1 1 RUNNING

dbg> s

Running process 1

CLOC 00000019: get_list Al
dbg>

Running process 0

CLOC 00000015: get_nil Al
dbg>

Running process 1

CLOC 0000001a: unify_variable X4
dbg>

Running process 0

CLOC 00000016: get_value A2 A3
dbg>

Running process 1

CLOC 0000001b: unify_cdr Al
dbg>

Running process 0

CLOC 00000017 proceed

dbg >

Running process 1

CLOC 0000001c: get_list A3
dbg>

Running process 0

CLOC 0000000b: put_unsafe_value Y2.X1
dbg>

Running process 1

CLOC 0000001d: unify_value X4
dbg>

Running process 0

CLOC 0000000c: escape write ']
dbg >

Running process 1

CLOC 0000001e: unify_cdr A3
dbg>

Running process 0

CLOC 0000000d- escape nl 0

dbg>

Running process 1

CLOC 0000001f: execute concat 3
dbg>

Running process 0

CLOC 0000000e: put_unsafe_value Y1.X1
dbg >

Running process 1

CLOC 00000013: switch_on_term C1,C2 fail
dbg >

Running process 0

CLOC 0000000f: escape write.1
abcdedbg>

Running process 1

CLOC 00000014: try_me_else_p 2.C2a
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dbg>
Running process 0
CLOC 00000010: escape nl/0

dbg>

Running process 1

CLOC 00000018: trust_me_else_p 2
Created OR process, parent = 1, id = 2

dbg> ps

0 ] RUNNING
1 1 RUNNING
2 2 RUNNING
dbg> 9 0

PROCESS 0

parent = fIfffff, kind = AND; c0 = FORWARD: c1 = fifffiff: state = RUNNING
AX[1] = 00000080; 00000080; 00000080; Rlididi il

AX[5] = Offfffff, Offfffff, SFfffffr. Offfffff:
P = 00000011; CP = 0000000b; E = 00004000:; B = 0000401a
TR = 00007¢02; H = 00000086, HB = 00000086; S = 00000080

N = 00000002: W = 00000000; PD. = 00008000; E_FF = 00000000

cut = 00000000: ictr = 00000007, parB = 00000000; i = 00000000

Wbase = 00000000 HPbase = 00000080; STKbase = 00004000: TRLbase = 00007¢00
dbg>p1

PROCESS 1

parent = 00000000, kind = OR; ¢c0 = FORWARD:; c1 = fffffff: state = RUNNING
AX[1] = 80008041: 80004004; 00000081, 80008040;

AX[5]) = Offfffff; Offfffff, Offfffff, 9fYfiT,
P = 00000015, CP = 00000000; E = 000083ff; B = 00008414
. TR = 00008800: H = 00008042; HB = 00008042 S = 00000081

N = 00000000, W = 00008002; PDL = 00008880; E_FF = 00000000

cut = 20000000; ictr = 0000000a; parB = 000040la;i = 00000002

Whbase = 00008000; HPbase = 00008040; STKbase = 00008400; TRLbase = 00008300
dbg> p 2

PROCESS 2

parent = 00000001 kind = OR; c0 = FORWARD; c1 = ffffffff; state = RUNNING
AX[1] = 80008041: 80004004; 00000081; 80008040;

AX([5] = offfffff, Offfffff. Sfffffff. SQFffFfff:
P = 00000019; CP = 00000000:. E = 00008c7f: B = 00008¢80
TR = 00009080, H = 000088¢0; HB = 000088c0; S = 000083c0

N = 00000000:. W = 00008880: PDL = 00009100; E_FF = 00000000
; cut = 00000000; ictr = 00000000; parB = 00008414;i = 00000002
' Whbase = 00008880, HPbase = 000088¢c0:. STKbase = 00008¢80; TRLbase = 00009080
; dbg> s
Running process 2
CLOC 00000019: get_list Al
dbg >
Running process 0
CLOC 00000011: escape nl/0

) dbg >

P Running process 1
CLOC 00000015: get_nil Al
dbg>
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Running process 2
CLOC 0000001 a: unify_variable X4
dbg>
Running process 0
CLOC 00000012: fajl
backtracking...
restoring from OR choice point
now listening to p1
putting p0 to sleep
| dbg >
Running process 1
CLOC 00000016: get_value A2 A3
dbg>
Running process 2
CLOC 0000001 b: unify_cdr A1l
dbg>
Running process 1
CLOC 00000017: proceed
P1 sending SUC to po
Putting p1 to sleep
dbg>
Running process 2
CLOC 0000001c¢: get_list A3
dbg>
Running process 0
CLOC 0000000b-: Put_unsafe_value Y2X]
dbg>
Running process 2
CLOC 00000014: unify_valye X4
dbg >
Running process 0
CLOC 0000000c: escape write']
a dbg>
Running process 2
CLOC 0000001e: unify_cdr A3
dbg>
Running process 0
CLOC 0000000d: escape nl/0

dbg>

Running process 2

CLOC 0000001f: execute concat.’3
dbg >

Running process 0

CLOC 0000000e: Put_unsafe_value Y] X}
dbg>

Running process 2

CLOC 00000013: switch_on_term C1,C2 fail
dbg>

Running process 0

CLOC 0000000f: escape write 'l
bcdedbg>

Running process 2
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CLOC 00000014: try_me_else_p
dbg>

Running process 0

CLOC 00000010: escape nl/0

dbg >
Running process 2
CLOC 00000018: trust_me_else_p

Created OR process, parent = 2, id =

dbg>

Running process 3

CLOC 00000019: get_list Al
dbg>

Running process 0

CLOC 00000011: escape nl/0
dbg>

Running process 2

CLOC 00000015: get_nil Al
dbg >

Running process 3

CLOC 0000001a: unify_variable

dbg >

Running process 0

CLOC 00000012: fail
backtracking...
restoring from OR choice point
PO sending NA to p!
putting pO to sleep

dbg >

Running process 1 BACKWARD
backtracking...
restoring from OR choice point
now listening to p2
putting pl to sleep

dbg> ps

0 0 SLEEPING
1 1 SLEEPING
2 2 RUNNING
3 3 RUNNING
dbg>

0 0 SLEEPING
1 1 SLEEPING
2 2 RUNNING
3 3 RUNNING
dbg>

0 0 SLEEPING
1 1 SLEEPING
2 2 RUNNING
3 3 RUNNING
dbg> s

Running process 2

CLOC 00000016: get_value A2.A3

August 28, 1986
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dbg>
Running process 3
CLOC 0000001b: unify_cdr Al
dbg>
Running process 2 -
CLOC 00000017: proceed
p2 sending SUC to pl
putting p2 to sleep
F dbg> ¢
ab
cde

abe
de

abcd
e

abcecde

goal failure

goal failure

Stopped.

cpu time is 3.840000 sec

2035i}-> D

script done on Thu Aug 28 09:18:16 1986

Py, PO e,

AT LSS Ll il W ddocd.
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/* file Dspaceutils.c */
/* seq la.4.3 */

#include "typvars.h" )
#include "regs.h"
#inglude "spacevars.h" ,
#include "instvars.h" )
#inglude "parameters.h"

#include "timing.h"

#define TMASK OxfOOO0000
#define STMASK Ox18000000 h
#define NUMASK OxO7ffffff y
#define CPTMASK OxcOOOO000

#define EFFMASK Ox40000000 D
#define RP(x) (RDS[PROCESSOR] += (x))

#define WP (x) (WTS[PROCESSOR] += (x))

type( var )
unsigned lor.g var;

{ return( (TMASK & var) >> 30); }

cptype( var)
unsigned long var;

{
return (CPTMASK & var); 1
} .

subtype ( var )
unsigned long var;

{ return( ( STMASK & var ) >> 27 ); } '

long value( var ) '
long var;
{ wunsigned long i; -

i=(var << 4 ) >> 4;
return( i ); }

- .-

long numvalue( var )
long var;

g

{ 1long i;

i = (var << 6 ) > 6; )

LS e .
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return( i ). }

long tag( val, typ )
unsigned long val;

int typ.

return((( val << 3 ) >> 3 ) | ( typ << 30)): }

long stuck( loc )
long loc:

#ifndef micro
mixtbl [READS] ++;
#endif
RP(1):
return( stack([ loc ] ); }

stick( loc, val )
long loc;
long val;

{

#ifndef micro

mixtbl [WRITS]++;
#endif

WP (1) .

stack[ loc ] = val; }

effval (e)
long e;

if (e & EFFMASK)
return(l);
return (0) .

long emask (e_ff)

short e_ff;

{

if (e_ff == 1)
return (EFFMASK) ;

return (0) ;

oo




T T T T T T P T P T T T T N O T T T T O P PO AR ™ ™ R I PO R WP T TR W TOC VI W W W, v W Wy

Aug ¢8 11:33 1986 andp.c Page 1

/* file andp.c */

#include '"regs.h"
#inglude "structures.h"
#inglude "routines.h"
#include "spacevars.h"
#inglude "ib.h"
#inglude "cp.h"
#include "timing.h"

extern short ANDFLAG;

call_p(args) /* call_p proc/arity, goal_#, jt# */
struct strng args:

{

Struct strng proc;

short jt,i:

long a,x,y.ch,p,j.t;

ANDFLAG = 1;

x = delimit( args, ',' );

if(x==0) NOP():

proc = substr( args, 1, x-1 );

args = substr( args, x+1, length(args)-x ):
= delimit( args, ',' ):

y = getnum(substr( args, 1, x-1));

args = substr( args, x+1, length(args)-x );

jt = getrum( args );

X = locate( Ptbl, Pno, proc );

if( x <0 ) NOP():

if(y <0 ) NOP();

: if ((scheck == 1) && SAT) {

CP =P;
cut = 0;
P = Ptbl[x].addr;

mn

: j = stuck (E+J_TBL);

t = stuck(j+jt-1).
i stick(j+jt-1.t | SEQFLAG) ;
l return;

}
i TP (39) ;
} if (E < B) a =B + scp;
: else a = E + N + envp + scp;

| for( L = O, i < Rn; i++ ) stick(a-i-5, AX[i]);
! stick (a-sBCE,E|emask (E_FF)) ;

stick (a-sBCP,P) ;

stick(a-sB,B | andcp):

stick(a-sM,y):

stick(a-sTR,TR) ;

stick(a-sH,H) .

'_1.:‘: .
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stick(a-sN,N);

stick (a-sW,W);

HB = H;

B =g

stigk (stuck (E+CP_TBL) +y-1, UNKNOWN) ;
stick (E+LB,B):

ch 3 OS_FORK (cpid,AND,Ptbl [x] .addr,a, jt):
p = stuck (E+P_TBL) ;
stigk(p*ty-1.,ch);

j = stuck (E+J_TBL):

t = stuck(j+jt-1);

stick(j+jt-1,t & “SEQFLAG) .

}

d_call_p(args) /* call_p proc/arity, goal_#, jt# */
struct strng args;

{
struct strng proc.
short jt,i;

long a,.x,y.ch,p,j.t:

ANDEFLAG = 1;
x = delimit( args, ',' ).
if( x = O ) NOP():.
proc = substr( args, 1, x-1 );
args = substr( args, x+1, length(args)-x ):
x = delimit( args, ',' ):
Y = getnum(substr( args, 1, x-1 )):
args = substr( args, x+1, length(args)-x ):
jt = getnum( args ):
X = locate( Ptbl, Pno, proc ):
if( x <O ) NOP():
if(y < O ) NOP();
if ((scheck == 1) && SAT) {
CP = P;
cut = O;
P = Ptbl([x] .addr;
j = stuck (E+J_TBL) .
t = stuck(j+jt-1);
stick(j+jt-1.t | SEQFLAG):
return;

}
TP (20) ;
if (E < B) a =B + scp;
alse a = E + N + envp + scp;

stick (a-sBCE,E|emask (E_FF));
stick (a-sM,y) .
stick(a-sB,B | d_andcp):
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stick (E+LB,B) .

ch ='OS_FORK(cpid,DET_AND,Ptbl[x].addr,a,jt);
P = gtuck (E+P_TBL) ;

stick (p+y-1.ch):

J = etuck (E+J_TBL);

t = stuck(j+jt-1);

;tich(j+jt-l,t & “SEQFLAG) ;

stica(stuck(£+CP_TBL)+y-1,NONE);

waig (arg)

itruct strng arg;

long 1;

GET_LOCK;

1 = jte(E, getnum(arg));

if ((1 !'= O) && 'SEQ(1l)) {
RELEASE_LOCK;
?S_SLEEP(cpid);

else
RELEASE_LOCK;

-—vTw wwv
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/* file basics.c */

#include '"regs.h"

. #include "instvars.h" y
#include "routines.h" ’
#include "osdefs.h" ’
#include "typvars.h"

#inglude "spacevars.h"

#include "parameters.h"

#include "mem.h" )
#include "timing.h"

#include "ib.h"
#include "cp.h"
#include "orp.h"
#include

trail( var )
long var:

TP (4) .
if (1extr(var)) I| ((var <HB ) || (( var > H) && ( var < B )))) 3
{ stick(TR++, var);

mixtbl [TRALS] ++; }: }

short kind;

long windowed () ; :

long dereference( var ) 4
long var;

{ Ay
long val; 9
switch (kind) {
case AND:
case DET_AND:
TP (2) ;
if( type(var) == tvar ) {
mixtbl [DERFS] ++; 3
TP (4) ; -
var = stuck(value(var)); .
for( :
((type (var)==tvar)&&(value (var) !'=value(stack[value(var)]))): .
var = stuck(value(var)) )} {
mixtbl [DERES] ++;

®
TP (4) : \
¥ ;
}
return( var )
break; Q
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case OR:
TP (1) :
if (type(var) == tvar) {
while (1) {
if (extr(var))
break;
if ((var == stuck(value(var))) || (tyze(var) !'= tvar)) {
TP (3) :
break;
}
TP (6) .
mixtbl [DERES] ++;
var = stuck(value(var)):
),
if ((type(var) '= tvar) || (var == stuck(value(var))))

return (var) ;
if ((val = windowed(var)) > O)
return(val);

return(var) ;
break:
default:
printf ("dereference: error\n"):

long windowed (var)
long var;
{
long i;
TP (2) ;
for (i = Wbase; 1 < W; i+=2) {
TP (7) ;
1f (stuck(i) == var) {
TP (3)
return(stuck (i+l1));
}
TP (1) :

}
TP (2) ;

return(0) ;

long decdr ( val )
long val;

{ S++;
TP (3) ;
if(( val & tcdr ) && ( type(val) == tlst })

s

e N
-
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{ S = value(val):
val = stuck(S++); }

else if(( val & tcdr ) && ( type(val) !'= tvar ))
val = tag( tcon, NIL ) | tcdr;

return( val ). }

extr (var)
long var;
{
TP (3) .
if (value(var) >= HPbase) {
TP (4);
if (value(var) <= HPbase + PMSIZE)
return(O) ;

return(1l) ;

kp (b)
long b;
{
long e,p,m,n, id;
short i;
switch (cptype(stuck(b-sB))) {
case (andcp) :
case (d_andcp) :
GET_LOCK;
e = numvalue (stuck (b-sBCE)) ;
p = stuck(e+P_TBL)
m = stuck (b-sM);
OS_SEND (cpid,KILL, ID (stuck (p+m-1))) ;
RELEASE_ILOCK;
break:
case (orcp) :
GET_LOCK;
n = stuck(b-sol):
TP (4) :
for (1 =1; 1 < n; i++) {
id = stuck(b-ocp-i);
if (! (SEQ(id))) {
TP (4) ;

if (id 1= -1)
OS_SEND (cpid,KILL, ID(id)) ;

Y
RELEASE_LOCK;
}

A ad
- vy ¥
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/* ¢file bind.c */
/* seq 1la.3.10 */

#inglude "regs.h" '
#ineclude "structures.h" )
#include "typvars.h" X
#include "routines.h" A
#include "instvars.h"
#include "parameters.h"

”" [1]
$inoluse [process h
#include "timing.h"
#include "cp.h"

extern int mixtbl([]).
extern struct process *pt[]:

bind( binding, bound )
long binding,bound;

{ ;
long agin, temp;

mixtbl [BINDS] ++;
if ((kind == OR) && extr (bound))
window (bound, binding):
else {
if ( bound & tcdr )
stick( value(bound), binding | tecdr):
else
stick(value (bound), binding):
TP (1) :
trail( value(bound) )

}

window (bound, binding)

long bound, binding;

{

TP (5) .

stick (W++,bound) ;

stick (W++,binding):

if (W > HPbase) {
printf ("Window overflow, process ¥%x\n", cpid):
debug ("quit") ; :
return; :

) :
if (W - Wbase > mixtbl [MXWIN]) .
mixtbl [MXWIN] = W - Wbase; ’

-~
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}

pb (ch)

long ch;

{

long 4,1,binding,bound, OS_GETWBASE () ,OS_GETW() .

i = OS_GETWBASE (ID(ch)):

1 = OS_GETW(ID(ch)):

TP (4) ;

while (1 < 1, ¢
TR (9)
bound = dereference(stuck (i++)):
binding = stuck (i++).
oind(b.nding,bound) ;

g

"1
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/*
/t

#include "spacevars.h"
#include '"regs.h"
#include "routines.h"
#include "ib.h"
#include "env.h"
#include "timing.h"

file controll.c */
seq 1.3.0 */

allocate()

{

),

deallocate()

‘.

o

Y

long ce;

ce = E;

if(ce <B) {
E = B;
TP (7):

else {
E =ce + N + envsz();
TP (9) ;

stick(E + sCP, CP):

stick (E+sCE, ce|emask (E_FF))
stick(E + sCN, N):

stick(E + sCB, B | cut );
EFF = O;

CP = stuck (E+sCP);

= stuck (E+sCN) ;

= stuck (E+sCE) ;

f (E_FF = 1) {
TP (2) :
stick (E+sCE, x| EXIT) ;
TP (1)

X 2Z

E_FF = effval (x).
E = numvalue(x):

."J-_ IR AN SR ST SRR L (RO RS TP
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/% file control2.c */
/* seq 1.3.1 t/

#inglude "structures.h"
#include "spacevars.h"
#include "regs.h"
#include "routines.h"
#include "msg.h"
#include "timing.h"

extern int quit;
call (args)
struct strng args;

int x,y:
struct strng proc;

TP (1) :

X = delimit( args, ',' ).

If(x=0) {
printf("“call: invalid format %s\n", args);
exit (1)

else {
proc = substr( args, 1, x-1);
args = substr( args, x+1, length(args)-x );
Yy = getnum( args ):
x = locate( Ptbl, Pno, proc );
if(y <O ) NOP();
else {
N =vy:;

CP
cut
if(

=0
x <
ail

lo)
fail():
else
P = Ptbl[x] .addr;
}

)
X

execute (args)
struct strng args;

int x;
TP (1) :

x * locate( Ptbl, Pno, args )
if(x >=0)
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P = Ptbl [x] .addr;
alse if(( x = locate( Ltbl, Lbloc, args )) >= 0 )
| P = Ltbl [x] .addr;
else
fail ()
qut = O;
}

proceed ()

{
TP (1) ;
cut = O;
P =CP;
if (P=0) {
if (cpid = 0) {
printf("Top level query success\n"):
r;quit():

else {
OS_SEND (cpid, SUC, parent) ;
OS_SLEEP (cpid) ;
3
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/* file debug.c */
/* aeq 1.2.4 */

#include <stdio.h>
#include <signal.h>
#include "regs.h"
#inalude "structures.h"
#include "spacevars.h"
#inglude "routines.h"
#include "osdefs.h"
#include "process.h"
#include "parameters.h"

int UPT = -1;

int BKPT = -1, BKPROC = -1, Trace = O;
extern int quit,silent,dbg.,bkflag;
extern FILE *fp;

extern long *processors;

struct strng PR = { 2, " pr" };
struct strng SS = { 1, " s" };
struct strng CO = { 1, " c" };
extern struct strng BLANK:
extern struct process *pt[]:

debug( prompt )
char *prompt;

{ struct strng cmd, line;
int x,pause;
long fm, to;
struct strng inputstr():
struct process *p:
char getch():
static struct strng last = {1, " c" }.

ause = silent;
while( pause )
{ printf("%s> ", prompt);
line = inputstr( fp ):
if( length( line ) == 0 )
line = last;
else
last = line;
fm = -1; to = -1;
x = delimit( line, ' ' );
if(x=0) { cmd = line; 1line = BLANK; }
else ({
cmd = substr( line, 1, x-1);

........ AT AT T AT T
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line = substr( line, x+1, length(line)-x ),

if (length(line) > O)
x = delimit( line, ',' ):
if(x '= 1) fm = gethex( line ).
if(x !'=0) {
line = substr( line, x+1, length(line)-x ):
to = gethex( line ):

’

\
\
|
]
]
|
|
‘ 3
if ((*prompt == 'q') || (*prompt == 'i')) {
switch( getch( cmd, 1 ) {
case 'd' : prompt = "dbg";
quit = O;
break;
case 'q' : quit = 1;
pause = O;
break;
default : pause = O;
}
}
else {
switch( getch( cmd, 1 ) ) {
case 'w' : switch(getch(cmd,2)) {
case 'i':
Wprn (fm) ;
break;
default:
if (to !'= -1) {
p = pt[to];
kind = p -> kind;
Wbase = p -> Wbase;
W=p ->W;
HPbase = p -> HPbase;
dwrite(fm) ;
printf("\n");
break;
}
break;
case 'e' : switch(getch(cmd,2)) {
case 'x': EXprn(fm)
break:
default : Eprn(fm):
break;
}
break;
case 'p' : poke(cmd, fm, to) ;
break:
case 'b' : BKPT = fm;
\'\\ ~ _\f ;_s‘ TAYAY \;_-.' e *."-.‘)'.','.‘ N -.‘,-.' -.:,\;_*.'_' . . NN, ‘ .;.";,-.‘J:.:.*.'_'.; . -"4-:‘ AT R A SR
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BKPROC = to;
break;

case !

s' :
dbg = 1;
cont (0) ;
break:
case 'c'
switch(getch(cmd, 2)) {
case 'p' :
CPprn(fm) .
break:
default :
dbg = O;
cont (1)
break;

break:
case 't' : tproc(fm);
break:;
case 'u' : utproc(fm);
break;
q' : quit = 1;
pause = O;
break;
default : printf("Unknown command ") ;
outputstr( cmd ) ;
printf ("\n").

case '

}

if (quit)
pause = O;

)

b
)j

#define SIM O
#define MSGS 1

cont (x)
int x:
{
static 1lp = -1;
while (1) {
for (PROCESSOR = 1p+1; PROCESSOR < PROCESSORS; PROCESSOR++) {
if ((processors[PROCESSOR] !'= -1) &&
(pt [processors [PROCESSOR]] -> state == RUNNING)) {

sim():

lp = PROCESSOR;

if ((x = 0) || quit)
return;

if (bkflag) {
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bkflag =
return,;
}
) }
if (PROCESSOR == PROCESSORS)
lp = -1;
’
}
intrpt( no )
int no;

{ printf( "\nInterrupt...\n" ):
signal ( SIGINT, intrpt ):
bkflag =

....................................
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/* file debug2.c */
/* seq 1.2.5 t/

#inglude <stdio.h>
#inelude "structures.h"
#include "spacevars.h"
#include "regs.h"
#include "parameters.h"
#include "typvars.h"
#include "routines.h"
#include "osdefs.h"
#include "msg.h"

#ifdef micro

extern int UPT:

#endif

extern int BKPT, Trace, quit,inst_total;
extern int 1P;

extern FILE *fp;

FILE *fopen():

static struct strng psestr = { 5, " pause" };
extern struct strng f_name,name;

go( fm, to )
long fm,to;

{
#ifdef micro
1f( wPC = -2 )
#endif
1P = P;
if( fm >= O ) { printf("CAUTION: jumping out of normal sequence
P = fm; }:

while(( tquit ) && (( to==-1)]|( P'=to )) &&
#ifdef micro
(( uPC '=UPT ) || ( to < -1)) &&
#endif
(( IP!=BKPT ) || ( to < -1)) && ( to'!= -4 ))
{ if( equalstr( Cspace[P].inst, psestr )) to++;
#ifdef micro
if( UPC == -2 )
#iendif
1P = P,
dispatch(() ;
if( Trace ) Cprn( 1P,1P ):
if( to < -1 ) to--; }:
if(( 'Trace ) && ( !'quit )) Cprn( 1P, 1P ):
else Trace = O; }

. \nn)'.

.
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poke( cmd, fm, to )
struct strng cmd;
long fm, to:

{
4 (to <0)
to = fm;
switch( getch( cmd, 2 )) {
case 'c¢' Cprn( fm, to );
break;
case 'd' : Dprn( fm, to );
break:
case 'p' : Pprn( 1, Pno );
break;
case 'l' : Lprn( 1, Lbloc );
break:
‘ case 'r' : Rprn();
! break;
) case 's' : Sprn():
break:
default : PTprn(fm):
break;
1 3
i }

reset( line )
gtruct strng line;

{ int i;
i = delimit( line, ',' );
if(i1i>0)
{ 1if(( getch( line, i-1) == 'ji' ) & ( inst_total !'= 0 ))

prntmix( f_name );
line = substr( line, i+1, length(line)-i ); };

Initmix();

name.len = O;

f_name = line;

1P =

quit = O;

BKPT = -1;

P=0, CP=0; E = STKbase; B = STKbase; W = O;

TR = TRLbase; H = HPbase; HB = HPbase; S = HPbase:
#ifndef micro

)

FDL = Dsiz;
#elgpe

PDL = O;
#endif

N = O; mode = O:
for( 1 =0 i < Rsiz; i++ ) AX[i] = tag ( -1, tvar );
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#ifdpf micro
C = -2;
prefetch (1) ;
#endif
if#( length(line) != 0 )
Caddr = O;
Pno = O;
Ibloc = O;
Cno = -1;
load( line ); }:
fp = stdin; }

int tr [TPROCS];
tracing(p)

long p:

{

short 1i;
for §i = 0; 1 < TPROCS; i++)
it (tr[i] == p)
return (1) ;
return (0) ;
X

tproc (p)
long p:

short 1i;
for (i = O; 1 < TPROCS; i++) {
if (tr[i] = -1) {
tr[i] = p;
return,;

}

s
if (i == TPROCS)
printf("Can't trace any more processes\n");

utproc (p)
long p.
{

short i;
for (i = O0; i < TPROCS; i++)
if (tr[i] == p)
tr[i] = -1;

dwrite (1)
long 1:
{ long val, ptr, temp;
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Struct strng const;

val = dereference(l):

. 1£(( type( val ) == tist ) || ( type( val ) = tstr ))
q { if( val & tcdr ) ptr = NIL;

b else {

b

b

temp = stuck(value(val)+1);
if( temp & tcdr)
if( value(temp) == NIL )
ptr = NIL;
, else ptr = value(temp)
b else ptr = value(val)+1;
[ val = stuck(value(val)); }; }
else ptr = NIL;
while( ptr != NIL )
printer( val );
val = stuck(value(ptr));
if( val & tecdr ) ptr = NIL;
else {
temp = stuck(ptr+l);
if( temp & tcdr)
if( type(temp) == tcon )
ptr = NIL;
else ptr = value(temp);
else ptr = ptr+l; }; };
printer( val );
if(( type(temp) == tcon ) && ( temp != NIL )) printer( temp ); }

4.:,". _'-‘_'.;,'& R R R T AL
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/* file dispatch.c */
/* seq 1.2.3 %/

#include "structures.h"
#include "spacevars.h"
#include "regs.h"
#inglude "parameters.h"
#in¢lude "instvars.h"
#include "osdefs.h"
#include "cp.h"
#include "orp.h"
#include "timing.h"

long cO,cl;
extern int quit;
\ extern int fl,esc,1P, mrk;
| extern long ictr;
extern struct tbl decode_tbl([]:

dispatch()
{ 1long x;
long i:

inst_total++;
ictr++;
if(( H>STKbase ) || ( E>TRLbase ) || ( B>TRLbase ) || ( TR>PDL )){
if (H > STKbase)
printf ("HEAP ") .

else if ((E > TRLbase) || (B > TRLbase))
printf ("STACK ")
else

printf ("TRAIL "):
printf ("OVERFLOW, PROCESS %x\n", cpid);
printf ("HPbase = 9%08x, STKbase = %08x, TRLbase = %08x\n",
HPbase, STKbase, TRLbase) ;

Rprn().

debug("quit");

quit = 1;

}
if( H - HPbase > mixtbl [MXHEP] ) mixtbl [MXHEP] = H - HPbase;
if( E - STKpbase > mixtbl [MXSTK] ) mixtbl (MXSTK] = E - STKbase ;
if( B - STKbase > mixtbl [MXSTK] ) mixtbl[MXSTK] = B - STKbase ;

if( TR - TRLbase > mixtbl [MXTRL] ) mixtbl [MXTRL] = TR - TRLbase;
fl1 = O, esc = 0O; 1P = P; mrk = O;
if (cO !'= FORWARD)

i =c¢c0;
else {
X = P++;
§ = locate( decode_tbl, NUMINSTS, Cspace[x].inst );

la Lo fie Ria Ala Ale Hhal Al Al AL
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}
switch( i)
{

case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

case
case
case
case
case
case
case
case
case

-1:

VOO dbwNrO

NOP () .

proceed () ;

execute( Cspace(x].args )
call( Cspace[x].args ).
allocate() ;

deallocate() ;

get_variable (Cspace[x] .args) ;

get_value(Cspace([x] .args):

get_constant (Cspace[x] .args) ;

get_nil (Cspace[x] .args);

get_structure (Cspace[x] .args) ;

get_list (Cspace[x].args);

put_variable (Cspace[x] .args) ;

put_value (Cspace [x] .args)

put_unsafe_value (Cspace([x] .args) ;

put_constant (Cspace[x] .args) ;

put_nil (Cspace[x] .args) ;

put_structure (Cspace[x] .args) ;

put_list (Cspace[x] .args) ;
unify_void(Cspace[x] .args)

unify_variable(Cspace[x] .args);
unify_local_value (Cspace[x] .args) .

unify_value (Cspace[x] .args) ;

unify_constant (Cspace(x] .args)

unify_nil():
try_me_else (Cspace[x] .args) ;

retry_me_else (Cspace[x] .args)
trust_me_else (Cspace[x] .args):

try(Cspace[x] .args) ;
retry (Cspace[x] .args) .
trust (Cspace[x] .args) ;

switch_on_term(Cspace[x] .args) ;
switch_on_constant (Cspace[x] .args) ;
switch_on_structure (Cspace([x] .args) ;

pquit()
fail();

Rprn() . outputstr (Cspace({x] .args)

)

printf(" "). debug( "pause"
unify_cdr (Cspace(x] .args)
mark (Cspace [x] .args) :
sys_escape (Cspace [x] .args) :
cutp() .

cutd (Cspace[x] .args) ;

make (Cspace [x] .args) ;

enter (Cspace [x] .args) :
i_allocate(Cspace[x] args):
i_cut (Cspace[x] .args) .

e . . ' - [ . - n . . -
L" “4 J\‘\A\J}u\*m\m .

break;
break
break:
break;
break;
break:;
break;
break;
break:
break:
break;
break;
break;
break;
break;
break:
break:
break;
break;
break;
break;
break:
break;
break;
break;
break;
break:
break;
break;
break;
break:
break;
break
break
break;
break;

break:
break
break
break
break
break .
break,
break.
break,
break.
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cpse 45: 1i_call(Cspace(x].args): bresk;
cpse 46: call_p(Cspace([x] .args); rp.“;
case 47: wait(Cspace[x].args): ok,
case 48: try_p(Cspace[x] .args) thgn,
case 49: retry_p(Cspace[x].args); breal;
qgase 50: trust_p(Cspace[x] .args); break;
case 51: cut_p(): break;
case S52: try_me_else_p(Cspace[x].args) break;
case 53: retry_me_else_p(Cspace([x].args) break;
case 54: trust_me_else_p(Cspace[x].args): break;
case 55: kill_desc_and_die(): break;
case 56: fail_from_or () break;
case 57: fail_from_and(): break;
case 58: Dbackward(): break;
case 59: d_call_p(Cspace[x] .args): break;
}:

1f ((ictr % MAXINSTS) == 0) {

OS_TIMEOUT (cpid) ;

icer = O;

}
cO = FORWARD;
mixtbl[1]++;
}

backward ()

{
fail () ;
}

fail_from_and()
{
long parB =
while (B !=
TP (5) ;
kp (B) :
B = numvalue(stuck (B - sB)):

cl;
parB) {

B = numvalue(stuck(B - sB));
fail():
}

fail_from_or ()

{
fail().

}
kill_desc_and_die()

{
while (B '= STKbase) {
TP (5) .

»

-

-
{
Rl
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p (5)

R = numvalue(stuck(B - sB)):

}
GET_LOCK:;
EF [PROCESSOR] ++;
OS_PIE (cpid) ;
RELEASE_LOCK:;
}

.............

A AT A e
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/* file
/* seq

#include
#inglude
#include
#inglude
#inglude
#include

int esc;

i & St gab Bt ot Bat s gat aad g,

escape.c */
1.3.17 */

"structures.h"
"spacevars.h"
"regs.h"
“typvars.h"
"routines.h"
"instvars.h"

extern struct tbl bi_tbl[]:
extern int f1l;

sys_escape( args )
gtruct strng args;

{ int i,sp;
struct strng proc;

mixtbl [ESCPS] ++;

esc =

l1; sp = 0O;

i = delimit( args, ',' ):

if(i=0) 1= 1ength(args)+l'

proc = substr( args, 1, i-1);
i1 = locate( bi_tbl, 40, proc ):

switch( 1 )

{ case
case
case
case
case
case
case
case
case
case

VOO NDdWNHO

case 10 : compare(i, args ):
case 11 :

case 12 : is( args )

case 13 :

case 14 : writer( args )
case 15 :

case 16 : nl():

case 17 : sp = 1. caller{():
case 18 :

case 19 : var():

case 20 :

case 21 : setter ()

e, J' RN : '.d ."_._-'.: .

AGERE L UE

break;
break;
break;

break;
break;

break;

break;

T = Tn

PARARRIT.
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case
case
case
case
case
case
case
case
case
case
case
case
case

22
23
24
25
26
27
28
29

31
32
33
34

default

Y e T * . .
' .A-lA.' “e LLM\;&\.‘ _-_.‘: .;_- e _‘__.'.- h A-._A‘MLML _AM‘.A_.‘“.‘;\J_‘!AA‘L‘L‘L‘ .“'.‘

30 :

access () : break;
integer () : hreak;
: asserta(): break.
: retracta(); break;
! retractp() break;
assertz (). break;
stris(); break;
: rplac(); break;
: nrplac(): break;
: rplacd(): break;
: eq(): break:;

: printf("%s: unknown builtin\n".proc.ch):

fail(): }:
}

AT R A A AR A A A
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/* file escapeO.c */
/* s8eq 1.3.21 v/

#include '"regs.h"

#include "structures.h"

#inglude "typvars.h" '
#inglude "routines.h"

#inglude "instvars.h" y
#include "parameters.h"

extern int mixtbl[]:

| esc_unify( argl, arg2 )
| long argl,arg2;

| /* { return( unify( argl, arg2 )). } */
| { 1long temp; :

mixtbl [UNIES]++; mixtbl [UNIFR]++;
if(( type( argl ) == tvar ) || ( type ( arg2 ) == tvar ))
{ if(( type ( argl ) == tvar ) && ( type(arg2) == tvar))
if(value(argl) < value(arg2))
esc_bind( argl, arg2 ):
else esc_bind( arg2, argl ). ’
else if( type(argl) == tvar) esc_bind( argl, argl ): .
else esc_bind( argl, arg2 ) '
return{ 1 )
else if(( type(argl) == tcon ) && ( argl == arg2)) return( 1 );
else if((( type(argl) == tlst ) && ( type(arg2) == tlst )) ||
(( type(argl) == tstr ) && ( type(arg2) == tstr ))) )
{ mixtbl [UNIFS]--; .
if( 'esc_unify( stuck(value(argl)), stuck(value(arg2)) )) return(O);
else
{ temp = value(argl)+1l;
argl = stuck( temp ).
if(!'( argl & tcdr )) argl = tag( temp, tlst ).
temp = value(arg2)+1;

arg2 stuck( temp ); \
if('( arg2 & tcdr )) arg2 = taol temp, tlst ); Y
if( 'esc_unify( argl, arg2 ))
return (0) ;
else return(l); }: }
else return( O ): }

esc_bind( binding, bound )
long binding,bound;

{ 1long agin, temp;
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1f(( type(binding) == tvar ) || ( type(binding) ® tgon ))
{ if( bound & tcdr )
stick( value(bound), binding | tcdr):
else
stick (value (bound), binding):
/% trail( value(bound) ); */

else
{ if( type(bound) == tcdr )
stick( value(bound), tag(H,tcdr)):
else
stick(value(bound), tag( H, type(binding))):
/Y trail( value(bound) ): */
for( agin = 1; agin = 1; )

for ( S = value(binding); S != NIL: )

{
if( type( stuck(S) ) == tvar )
{ temp = tag( H, tvar ):
stick( H, temp );
stick( stuck(S), temp )

H++; }

else if( type( stack[S] ) == tcon )
stick (H++, stack([S]):

else

{ stick(--PDL, S ):
stick (--PDL, H):
stick (H++, tag( -1, type(stack([S]) )): }.
temp = stuck(++S);
if( temp & tcdr )
if(( value(temp) == NIL ) || ( value(temp) == S ))
{ S = NIL;
if( value(temp) == NIL ) stick(H++, temp):
else { stick( H, tag(H,tcdr) ); H++; }:
else S = value(temp) ;

if( PDL < mixtbl [MXPDL] ) mixtbl [MXPDL] = PDL;
if( PDL < Dsiz )
{ temp = stuck (PDL++);
binding = stuck (PDL++)
binding = stuck(binding):
stick(temp, tag( H, type( stack[temp] ))). }
}:

Y )

else agin = O;
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/* file escapel.c */
/* seq 1.3.18 */

#inglude "structures.h"
#ingclude "spacevars.h"
#include '"regs.h"
#include "typvars.h"
#inglude "routines.h"
#inglude "instvars.h"

#define NUMASK OxO7ffffff

compare( i, args )
int i;
struct strng args,;

{ 1long vall,val2,stris():
long nl,n2, tempO:

vall = dereference( AX[O] ):
val2 = dereference( AX[1] ):
if(i=0)
if( t'unify( vall, val2 ))
fail():
else;
else {
if (type(vall) == tstr) {
tempO = AX[O]:
AX[O] = tag( H, tvar ):;
stick( H, AX[O] ):
vall = stris();
AX[0O] = tempO;
}

if (type(vall) == tstr) {
tempO = AX[O]:;
AX[0] = tag( H, tvar );
stick( H, AX[O] ):
val2 = stris():
AX[0] = tempO:;

if ((type(vall) != tcon) || (subtype(vall) != tnum)

(type (val2) != tcon) || (subtype(val2) != tnum))
fail():

else {

nl = numvalue( vall );
n2 = numvalue( val2 );
switch( 1) {
case 1
if (nl1 !'= n2) fail(): break;

!
3
N
b,
)
j‘
L
.
!
L
)
1
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case 2 X
if (n1 = n2) fail(): break; by
case 3 r
case 4
if (n1 >= n2) fail(): break;
case 5 : K
case 6 : .
if (nl <= n2) fail(): break;
case 7
case 8
if (nl1 > n2) fail(): break;
case 9 :
case 10:
if (nl < n2) fail(). break,
}
}
), A
> 4
is( args ) )
struct strng args; o

{ struct strng op,opnd;
long vall,val2,kvalO;
long ans,nl,n2;

valO = dereference( AX[O] ):
vall = dereference( AX{1] ):
val2 = dereference( AX[3] ):

if(((( type( valo ) == tvar ) || ( type( valO ) == tcon )) R
&& ( type( vall ) == tcon ) && .

( type( AX[2] ) == tcon ) && ( type( val2 ) == tcon )) && 1

(( subtype( val2 ) == tnum ) && ( subtype( vall ) == tnum ))) )

{ nl = numvalue(vall); ’
n2 = numvalue(val2); .
switch( getch( Cspace[value(AX[2])].inst, 1))

{ case '+' : ans = nl + n2;
break: y
case '-' : ans = nl - n2; :
break; P
case '*' : ans = nl * n2;
break:
case '/' : ans = nl / n2; -
break; N
case '%' : ans = nl % n2;
break;
case 'm' if ((getch(Cspace[value (AX[2])] .inst, 2)='o0') &&
(getch (Cspace[value (AX[2])] .inst, 3) == 'd') &&
(getch(Cspace[value (AX[2])] .inst, 4) = '/')) (
ans = nl % n2; ;
K
K
:1
o
3
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break;

)
default : printf(" Illegal operation \n" );
ans = O;

}:
if(( type( val0 ) == tcon ) && ( subtype( valO ) == tnum ) &&
( numvalue( valO ) != ans )) fail():
else if( type( valO ) == tvar )
{ sprintf( args.ch, " &%0104", ans );
args.len = 11;
vall = get_consts( args ):
bind( vall, AX[O] ): }: }
else fail():

long stris()

{ 1long tempO, templ,var,val,op.nl,n2;
char ch;

tempO = AX[O].

templ = AX[1];

var = dereference( AX[0O] ).

val = dereference( AX[1] ):

if((( type(var) != tvar ) && ( type(var) != tcon )) ||
(( type(val) != tcon ) && ( type(val) != tstr )))
fail():

else if( type(val) == tstr ) {
S = value(val);

op = stuck (S++);

ch = getch( Cspace[value(op)].inst, 1 );
nl = stuck (S++);

n2 = stuck(S):

if( type(nl) == tstr ) {
AX[0] = tag( H, tvar );
stick( H, AX[O] ):
AX[1] = nl;
stris():
nl = dereference( AX[O] ).

}

if( type(n2) == tstr ) {
AX[0O] = tag( H, tvar );
stick( H, AX{O] ):
AX[1] = n2;
stris():
n2 = dereference( AX[O] ):

}

if(( type(nl) '= tcon )||( type(n2) !'= tcon ))
fail();

else {

‘2 | FLSLLLLAO D
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switch( ch ) {

case '+' : val = numvalue(nl)+numvalue(n2); break;
case '-' : val = numvalue(nl)-numvalue(n2); break;
case '*' : val = numvalue(nl) *numvalue(n2); break:
case '/' : val = numvalue(nl)/numvalue(n2); break:
case '%' : val = numvalue(nl)%numvalue(n2); break:
case 'm' if ((getch(Cspace[value(op)].inst, 2)=='o') &&
(getch(Cspace[value(op)] .inst, 3) == 'd') &&
(getch (Cspace[value(op)] .inst, 4) == '/')) {
val = numvalue(nl) ¥% numvalue(nZ);
break;
}
default : printf("illegal operation \n" );
val = O;
}
}
nl = ( val & NUMASK ) | ( tnum << 27 );

val = tag( nl, tcon );

}
if ('unify(val,var))

fail():

else {
AX[0O] = tempO;
AX[1] = templ;
return(val) ;

N, PR ERANEIIL FFPrrrryyy., |
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/* (file escape2.c */
/* seq 1la.3.19 */

#include "structures.h"
#include "spacevars.h"
#include '"regs.h"
#include "typvars.h"
#include "routines.h"
#include "instvars.h"

r nl{()
{ printf("\n"): )}

writer( arg )
int arg:

{ 1long val,ptr, temp;
struct strng const;

int i;
val = dereference( AX[O] ):
i =0;
1f( type( val ) == tstr ) i = strwrite( val ).
1£('1) (
1f(( type( val ) == tlst ) || ( type( val ) == tstr))
{ if( val & tcdr ) ptr = NIL;
else {

temp = stuck(value(val)+1l);
if( temp & tcdr)
if( temp == NIL )
ptr = NIL;
else ptr = value(temp):
else ptr = value(val)+1l;
val = stuck(value(val)); ¥}, )
else ptr = NIL;
while( ptr != NIL )
{ printer( val );
val = stuck(value(ptr)):;
if( val & tcdr ) ptr = NIL;
else {
temp = stuck(ptr+l):
if( temp & tcdr)
if( type(temp) == tcon )
ptr = NIL;
else ptr = value(temp);
else ptr = ptr+l; }. }.
printer ( val );
if(( type(temp) == tcon ) && ( temp != NIL )) printer( temp ):

---------

O RN N A A A A A M AR RGANN
AN N S AL G R S R R N S A LY



Apr 1 10:10 1986 escapel.c Page 2

printer( val )
long val;

{ 1long item;

val = dereference( val );

item = value( val )

if(( val & tcdr ) && ( type(val) != tlst )) printf(" | V)
switch( type( val )

{ case tvar : printf(" VARIABLE %08x ", item ) preak;
case tstr : prlnter( stuck( item ) )
printf( " ('

AX[0] = tag( 1tem+1 tlst );
writer (1)
printf( ") " ).

break;
case tlst : printf( "( " ):
AX[0] = val;
writer (2);
printf( ") " };
break;
case tcon :
if( subtype( val ) == tnum )

{ 4item = numvalue( val );
printf(" %d ", item ); }

else
{ outputstr( Cspace[item].inst );
orintf (" ") }:

strwrite( val )
long val;

{ long stradd, func, temp;
int n,i;
struct strng fname,arity;

stradd = value( val );
func = stack([stradd]:
if( type( func ) !'= tcon ) return(O):
else {
fname = Cspace[value(func)].inst;
arity = fname;
i = delimit (arity, '/' ).
while( i '= 0) {
arity = substr(arity,i+l, length(arity)-i);
i = delimit(arity, '/' )., }.
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if((eqzalstr(arity,fname))]|(1ength(arity) == Q)) return( 0 ):
else
outputstr ( fname ):
printf( "( " ).
n = getnum( arity ):
for(i = 1; 1 <= n; i++ )
{ temp = AX[0]:
AX[0O] = stack[stradd+i].
writer (3);
AX[0O] = temp: }.
printf (" )"): }; )}
return (1) ; }
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/* file escape3.c */
/* seq 1.3.20 */

#include "structures.h"

#include "spacevars.h"

#include "regs.h"

#include "typvars.h" *
#include "routines.h" |

extern long H2;
long tempH;

caller()

{1 4nt 4:
long val;
struct strng arg;

val = dereference( AX[O] ): |
for( 1 =1; 1 <Rn; 1++ ) AX[i-1] = AX[i]: i
if( type( val ) != tcon ) fail(); |
else { '
arg = Cspace[value(val)].inst; |
i = locate( Ptbl, Pno, arg ); !
if( i < 0 ) sys_escape( arg ); {
else { CP = P;

P = Ptbl[i].addr; }: }:

}

var ()
{ 1long val;

val = dereference( AX[O] ):;

if( type(val) != tvar ) fail(): }
setter ()

{ 1long val,var;

val = dereference( AX[O]
var = dereference( AX[1]
if(( type( var ) == tcon
{ 1if( numvalue(var) >15

v
’

&& ( subtype( var ) == tnum ))
{ printf("Illegal Set variable %d \n",
numvalue (var)) ;
printf("Set variable O used.\n");
var = O; };
stick( numvalue(var), tag( numvalue(var), tvar ¥):

N N N “i®
.
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tempH = H;
H = H2;
/* What if this unification fails? */
esc_unify( stack[numvalue(var)], val );
H2 = H;
H = tempH; }

else fail();

access ()
{ long var,varil,val;

var = dereference( AX[O] ):
varl = dereference( AX[1] ):
if(( type( varl ) == tcon ) & ( subtype( varl ) = tnum ))
{ 1if( numvalue(varl) >15 ) { printf("Illegal Set variable %d \n",
numvalue (varl)) ;
printf("Set variable O used.\n"):
varl = 0; }; :
val = stuck (numvalue (varl)) ;
if( tunify(val,var) ) fail(): 3}
else fail();

integer ()

{ 1long val;

val = dereference( AX[O] )
I

if(( type(val) != tcon ) i ( subtype(val) != tnum )) fail(); 3}
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/* file escaped4.c */
/* seq 1.3.22 */

#include "regs.h"
#include "structures.h"
#include "spacevars.h"
#include "typvars.h"
#include "routines.h"

struct strng NOP_str = { 3, " NOP" };

struct strng trust_str = { 13, " trust_me_else" };
struct strng retry_str = { 13, " retry_me_else" };
struct strng try_str = { 11, " try_me_else" };
struct strng fail_str = { 4, " fail" };

extern struct strng BLANK;

asserta()

{ int a.ra.na;
long vall,val2;

vall = dereference( AX[O] ):
valZ = dereference( AX[1] ):

if(( type( vall ) != tcon ) || type( val2 ) != tcon ) fpil();
eise {

a = locate( Ptbl, Pno, Cspace[value(vall)].inst );

a = Ptbl({a) . addr.

na = locate( Ltbl, Lbloc, Cspace[value(val2)].inst );
na = Ltbl[na) . addr;

ra = locate( Ltbl, Lbloc, Cspace[a].args ):

ra = Ltbl[ra) . addr;

if( 'equalstr( Cspace(ra].inst, fail_str ))
Cspace[na] .args = Cspace[a] .args;

else Cspace[a+l].inst = Cspace[value(val2)].inst;

Cspace[a] .args = Cspace[value(val2)].inst;

if( equalstr( Cspace(ra].inst, NOP_str ))

{ Cspace(ra).inst = trust_str;
Cspace(ra] .args = fail_str; }

else Cspace(ra].inst = retry_str; }. }

assertz()

{ 1int a,ea . na;
long vall,val2;

vall = dereference( AX[O] ):

val2 = dereference( AX[1] ):

1£(( type( vall ) !'= tcon ) || ( type( val2 ) !'= tcon )) fail ().
else (
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a = locate( Ptbl, Pno, Cspace[value(vall)].inst ); Y
a = Ptbl[a] .addr: K
na = locate( Ltbl, Lbloc, Cspace[value(val2)].ingt ): N
na = Ltbl [na) .addr;

ea = locate( Ltbl, Lbloc, Cspace(a+l] .inst ) K
ea = Ltbl[ea].addr; '

Cspace[a+l] .inst = Cspace[value(val2)].inst;
1£f( equalstr( Cspace[ea].inst, NOP_str ))

{ Cspace[ea].inst = try_str;

Cspace[ea] .args = Cspace[a+1] .inst; }
else
{ Cspace[ea] . inst = retry_str;

Cspace[ea] .args = Cspacefa+l].inst; }:

trust_str;
fail_str; Y. )

Cspace[na] .inst
Cspace[na] .args

retracta()

{ int a,oa,ra;
long val;

val = dereference( AX[O] )
if( type(val) '= tcon ) fail():
else ({
a = locate( Ptbl, Pno, Cspace[value(val)] inst )
a = Ptbl[a].addr;
oa = locate( Ltbl, Lbloc., Cspace[a] args ):
oa = Ltbl[oca] . addr;
if( equalstr( Cspace(oa].inst, fail_str )) fail().
else if( equalstr( Cspace[ca] . inst, NOP_str )) retractp().
else
{ ra = locate( Ltbl,Lbloc, Cspace(ca] args ).
Cspace[a] .args = Ltbl[ra) name:
ra = Ltbl(ra] . addr;
1f( equalstr( Cspace(ra) inst, trust_str })
{ Cspace'ra).inst = NOP_str,
Cspace[ra] .args = BLANK; }
else Cspace(ra] inst = try_str,

Y. oy o}

retractp () .
{ int a.,oa; i

long val;
val = dereference( AX[O] ). !
if( type(val) '= tcon ) fail(). g
else { 1
a = locate( Ptbl, Pno., Cspace[value(val)] inst ). .
a = Ptbl[a] .addr; :
N
-
A
»
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oa = locate( Ltbl, Lbloc, Cspace[a] .args ).
oa = Ltbl [oa] .addr;
if( equalstr( Cspace[oa] . inst, fail_str )) fail(); .
else
{ Cspace[oa] .inst = fail_str; ;
Cspace[oa] args = BLANK; }. .
Y. ) X
»
;
®
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/* file escapeS5.c */
7" e 1. 74

#include "regs.h"
#include "structures.h"
#include "spacevars.h"
#include "typvars.h"
#include "routines.h"

rplac() |
{ int temp; |
if( mode == read )
{ temp = S;
S = H;
H = temp;

while(( stack[value(H)]&tcdr )&&( stack([value(H)] != NIL))
H = value(stack[H]):
mode = write;

¥ o 3
nrplac()
{ int temp:;
if( mode == write )
{ temp = S5;
S =H;
H = temp;
mode = read;
> >
rplacd ()

{ int temp.

if( mode == read )

{ temp = S;
S = H;
H = temp;
mode = write; } }
eq()

/* test for term equality */

{
if ('equiv(dereference(AX[0]), dereference (AX[1])))
fail():
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equiv (argl,arg2)

/* test for term equality */
long argl, arg2:;

{

long temp;
if (type(argl) != type(arg2))
return (0) ;
switch (type(argl)) {
case (tvar):
argl = dereference(argl);
arg2 = dereference (arg2);
case (tcon):
if (argl != arg2)
return (O) ;
return (1) ;
case (tlst):
case (tstr):
if( !equiv( stuck(value(argl)), stuck(value(arg2)) ))
return (0) ;
else {
temp = value(argl)+1;
argl = stuck( temp );
if(!( argl & tcdr ))
argl = tag( temp, tlst );
temp = value(arg2)+1;
arg2 = stuck( temp );
if(!( arg2 & tcdr ))
arg2 = tag( temp, tlst );
if( !'equiv( argl, arg2 ))
return (O) ;
else
return (1) ;

B T T T T T T T DA D DA D TN D 2 e Do o 3 T Do D LA 0 o Lo Do o N SR DR L o DA AT



Aug 28 10:43 1986 fail.c Page 1

/* flile basics.c */ !
/* seq la.3.14 */

#inclyde '"regs.h" y
#include "structures.h" .
#include "spacevars.h"
#include "typvars.h"
#include "routines.h"
#include "parameters.h"
#include "instvars.h"
#include "osdefs . h"
#include "ib.h"
#include "orp.h"
#include "env.h"
#include "cp.h"
#include "msg.h"
#include "timing.h"

Ly % W W

#define ID(x) (x & Ox1fffffff)
extern int quit;
extern int 1P;

int f1;
fail ()

{

long var . i

mixtbl [FAILS]) ++,
f. = 1:
if (DBT) printf (" backtracking \n") .
if ( B == STKbase ) {
if (cpid == 0) (
P = 0.
TP (5) .
}
else {
TP (4) .
while{( TR '= TRLbase ) {
TP (4) .
var = stuck(--TR).
if( stuck(var) & tcdr ) i = tcdr
else { = O,
stick(var. tag( var. tvar ) | i )
}
QS _SEND (cpid . FAIL parent)
)
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else { 3
i = stuck(B-sB):
if (cptype(i) == pseudocp) .
B = findbk(B):
if (B == STKbase) { p!
if (cpid = 0) {

P =0; .
TP (10) . g
} [}
else {
TP (9) . :
while( TR != TRLbase ) { :
TP (4) ; .
var = stuck(--TR) ; "4
if( stuck(var) & tcdr ) i = tcdr;
else i = O;
stick(var, tag( var, tvar ) | i ):
) 4
OS_SEND (cpid,FAIL, parent) ; :
}
}
else {
TP (5) . .
next_answer (B) ; :
) .
’ :
if (P=0) {
TP (5) : .
if (cpid == 0) { i
printf("goal failure \n" ); »
quit = 1; ’
/* .
debug( "quit" ); ’
*
}
}
else R
TP (2) . -

next _answer (b)

long b:

{

long i, var,m,t,p.r.cc.n;

TP (3)

switch(cptype (stuck(b-sB))) {

case (seqcp) :

TP (5) .
if (DBT) printf (" restoring from seq choice point\n");
while( TR '= stack([b-sTR] ) {
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TP (4) :

var = stuck(--TR);

if( stuck(var) & tcdr ) i = tcdr:
else i = O;

stick(var, tag( var, tvar ) | i)

)
i = stuck(b-sBCE):
E = numvalue(i):
E_FF = effval(i).
CP = stuck(b-sBCP);
H = stuck(b-sH);
P = stuck(b-sBP):
N = stuck(b-sN);
W = stuck(b-sW);
for( 1 = 0; i < Rn; i++ ) AX[i] = stuck(b-i-5).
TP (9) ;
break;

case (andcp) :

} if (DBT) printf (" restoring from AND choice point\n"):
| while( TR !'= stack[b-sTR] ) {
' TP (4) ;

var = stuck(--TR) ;

if( stuck(var) & tcdr ) i = tcdr;

else i = 0O;

stick(var, tag( var, tvar ) | i ):

stuck (b-sBCE) ;

numvalue (1) ;

F = effval (i) ;
stuck (b-sBCP) ;
stuck (b-sH) ;
stuck (b-sN) ;

W = stuck(b-sW);

GET_LOCK;

stuck (E+P_TBL) ;

stuck (b-sM) ;

= stuck(p+m-1);

TP (26) ;

if (t & ht) {
TP (2) .
stick(p+m-1,t & “ht):
RELEASE_LOCK:;
OS_SEND (cpid.NA,ID(t)) .
}

else {
RELEASE_LOCK:
OS_SLEEP (cpid) ;
}

break:

case (d_andcp):

ol
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B = numvalue (stuck (b-sB)).
HB = stuck(b-sH) ;
fail():
return;
case (orcp) :
TP (6) :
if (DBT) printf(" restoring from OR choice point\n");
while( TR != stack[b-soTR] ) {
TP (4) .
var = stuck(--TR);
if( stuck(var) & tcdr ) i = tcdr;

else 1 = O;
stick(var, tag( var, tvar ) | i ):

)
1 = stuck(b-soE):
E = numvalue(i):
CP = stuck(b-soCP) ;
H = stuck(b-soH):
N = stuck(b-soN):
W = stuck (b-soW);
E_FF = effval (i)
TP (8; .
GET_LOCK;

cc = stuck(b-soC);
n = stuck (b-soL) ;
if ((cc == 1) ||SEQ(stuck(b-ocp-cc+1)) || (cO == FAIL_FROM_CR)) {
TP (7) ;
CC++;
while ((cc <= n) && (stuck(b-ocp-cc+l) == -1)) {
CC#‘P"
TP (10) ;

if (cc > n) {
TP (5) ;
if (DBT) printf(" no more alternatives\n'").
B = numvalue (stuck(b-soB));
HB = stuck(b-soH) ;
RELEASE _LOCK:
cO = BACKWARD;
fail():
return;
}
TP (3) :
stick (b-soC, cc):
t = stuck(b-ocp-cc+l):
if (!'SEQ(t))
if (DBT) printf (" now listening to p%x\r'" ID(%))
if (t & SUCFLAG) {
if (DBT) printf(" pushing bindings continuing:: )
pb(t & ~SUCFLAG)
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RELEASE_LOCK;
proceed() :
}

else {
RELEASE_LOCK;
OS_SLEEP (cpid) ;
}

else {
for( 1 = 0; i < Rn; i++ ) AX[i] = stuck(b-soAR-i);
P = t & “SEQFLAG;
}

else {
TP (12) ;
= stuck (b-ocp-cc+l) ;
stick (b-ocp-cctl, € & “SUCFLAG) ;
RELEASE_LOCK;
OS_SEND (cpid,NA,ID(t,):
OS_SLEEP (cpid) :
}

break,
default:
printf("next_answer: error\n");

-

int btype.

findbk (cpptr)
long cpptr;
£

short a = 0;
short 1;
long w,2,Y.v.r.p,Xx;

if (DBT) printf(" (intelligently)...\n"):;
E = numvalue (stuck (cpptr-sBCE)) ;
stuck (cpptr-sN) ;
stuck (E+CP_TBL) ;
stuck (E+IT_TBL) ;
stuck (E+P_TBL) ;
f ((stuck(r+l-1) != UNKNOWN))
if ((stuck(E+sCE) & EXIT) || 1 == 1) {
w = numvalue (stuck (cpptr-sB)) ;
while (w != STKbase && (cptype (y=stuck (w-sB))==pseudocp))
w = numvalue(y)
btype = 3;
killprocs(1,E,btype) ;
if (DBT) printf(" type III\n");

1
r
v
p
i

|
{

- - - - - - - =% - |
L% 0% 0% S T a6 RN 38 B R 6, SN EN SRS TR ERERT SE S LLLSERERE TR AT RS RERTRE R R h Rt L I T P R R P TP |



Aug 28 10:43 1986 fail.c Page 6

return (w) ;

else {
x = typelT(v,1):
btype = 2;
killprocs(1,E,btype):
if (DBT) printf(" type II\n"):

mixtbl [TYPEII]++;
}
else /* backtracking of type I */
{ x = typel(v,1):;
btype = 1;

killprocs(1,E, btype):
if (DBT) printf(" type I\n"):
mixtbl [TYPEI] ++;

}:
while (x!=0 && (w=stuck(r+x-1)) == NONE)
x = typell (v,x):
if (x = 0) {
w = numvalue (stuck (E+sCB)) ;
while (w != STKbase && (cptype (y=stuck(w-sB)) == Pspudocp))
w = numvalue(y): :

return (w) ;

}

killprocs(lit,e,bt)
short 1lit;

long e;

short bt;

short x,1i:
long bta = stuck (e+BT_TBL) ;
long proc, p:
struct strng list, klist():
list = klist(bta,lit,bt):
while (length(list) != 0) {
i = delimit(list,',"):
if (1 =0) {
X = getnum(list);
if (x == 0)
return;
i = length(list);
}

else

X = getnum(substr (list,1,i-1));

list = substr(list,i+l,length(list)-i);
p = stuck(e+P_TBL) ;

proc = stuck (p+x-1):
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if (proc != -1)
OS_SEND (cpid,KILL, ID(proc)) ;
stick (p+x-1,-1);

)
)

struct strng klist(b,m, bt)
long b;

short m;

short bt

{
switch (bt) {
case 1:

return (Cspace (b+ (m-1) *2+1] . inst) ;

case 2:
case 3:

}

return (Cspace [b+(m-1) *2+1] .args) ;

}

typel (b, m)
long b,m;
{

return (getnum(Cspace [b+ (m-1) *2] .inst)) ;

typell (b, m)
long b, m;
{

return (getnum(Cspace [b+ (m-1) *2] .args) ) ;
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#include "regs.h"
#include "parameters.h"
#include "process.h"
#include "osdefs.h"
#include "fork.h"
#include "mem.h"

extern struct process *pt[]:
long newpid()
{

short i = O;
for (1 = 0; i < MAXPROCS; i++) {
if (1 (pt[i] -> c <)) {
ptii] ~> occ = I;
return (i) ;

}

if (i == MAXPROCS) {
printf("newpid: process table overflow\n");
r}>quit():

2

extern long newpage() ;

newmemn (p)

struct process *p;

{

long base;

base = newpage():

P -> Wbase = base;

p -> HPbase = base + WINSIZE;

p -> STKbase = base + WINSIZE + HPSIZE;
p -> TRLbase = base + WINSIZE + HPSIZE + STKSIZE;
p -> PDL = base + PMSIZE;

P -> W=p -> Wbase;

P -> H = p -> HPbase;

P -> S = p -> HPbase;

P -> HB = p -> HPbase;

p > E=p -> STKbase - 1;
P -> B = p -> STKbase;

p -> TR = p -> TRLbase;

}
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/* file getl.c %/
/* seg 1.3.6 */

#include "structures.h"
#include "regs.h"
#include "typvars.h"
#include "routines.h"
#include "timing.h"

get_variable( arg )
struct strng arg:

{ int i,n,flag;
char c;
long val;

flag = get_2args( arg, &c, &i, &n );
if("! flag ) NOP():

else <{
val = AX[i].
1f( c = "Y' ) {
P(5):
stick (E+envsz () +n, val);
else {
AX[n] = val;
TP (3) .
}
¥

}

get_value( arg )
struct strng arg;

{ 1long val,var;
int i,n, flag;
char ¢c;

flag = get_2args( arg, &c, &i, &n );
if( ! flag )

NOP () ;
else <

if(c="'Y") {

var = dereference( stuck(E+envsz()+n) );

TP (6) ;
}

else {
TP(3) :
var = dereference( AX[n] )

R e M M P S P SR A e T N T o U T T S P BN S T

. R |

o A R P

A A afa i T Tl

WA MW M0



Jul 1% 08:03 1986 getl.c Page 2

}

val = dereference( AX[i] ):
if( ! unify( val, var ))
fail():
else if (c !'= 'Y')
AX[n] = val;

}

get_constant( arg )
struct strng arg;

{
long var, val;
int x.,4;

struct strng C Ai;

x = delimit( arg, ',' ):
if( x == )
NOP ()
else {
C = substr( arg, 1, x-1 ).
Ai = substr( arg, x+1, length(arg)-x ):
1 = get_Areg( Al ):
if(i1i<0)
NOP () ;
else {
TP (1) ;
var = dereference( AX[i] ):
val = get_consts( C )
if( 'unify( val, var ))
fail():

T

T
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/* file get2.c */
/* seq 1la.3.7 */
#inclyde "structures.h"
#include '"regs.h"
#include "typvars.h"
#include "routines.h"
#include "timing.h"

get_nil( arg )
struct strng arg,;

{ int i,x:
long var,val:

i = get_Areg( arg ):
if(i<0)
NOP () ;
else {
TP (2):
var = dereference( AX[i] ).
val = tag( NIL, tcon ).
{f( 'unify( var, val ))
fail():

}

get_structure( arg )
struct strng arg:

{ int i,x;
long var,val:
stryct strng F,Ai;

x = delimit( arg, ',' ):
if(x = 0 ) NOP(): else {

F = substr( arg, 1, x-1);

Ai =3 substr( arg, x+1, length(arg)-x ).
i = get_Areg( Ai ).

if( 1 <0 ) NOP(): else ({

var = dereference( AX[i] ):

val = get_consts( F ).

if( type(var) = tvar )

{

TP (4)

stick (H, val);

val = tag( H++, tstr ):
stick(value(var), val);
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trail( value(var) ).
mode = write;

else if(( type(var) == tstr ) && ( stuck(value(var)) == val )) (
TP (5S) .
S = value(var)+1l;
mode = read; }
else {
TP (2) .
fail() .
Y}y )} }

get_list( arg )
struct strng arg;

{ int i,x;
long var,val:

i = get_Areg( arg ):
if( 1 <O ) NOP(): else ({
var = dereference( AX[i] ).
if( type(var) == tlst ) {
TP (3) ;
S = value(var):
| mode = read;
:
:

else if( type(var) == tvar )
{ TP(3).

val =tag( H, tlst )

unify( val, var );

mode = write; }
else {

TP (2) .

fail().

Y Y )
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#include <stdio . h>
#include "graph h"
#include "structures . h"”

extern short ANDELAG, ORFLAG. IBFLAG.
extern int sim_cyc,
extern FILE *gfile;

ggraph(file)

struct strng file:

{

short spec.i,j = O;

char 1ine[80]), name[80)], code[4].

int x = 1, cyc = O, pt, procs, xdelta. ydelta
float tprocs, interval, y. maxy.

FILE *ggqf.

spec = delimit( file, ' ')
file.ch(spec+l] = 'g';
file.ch[spec+2] = 'g';
file.ch[spec+3] = 'r’';
file.ch(spec+4] = 'a’';
file.ch[spec+5] = 'p';
file.ch[spec+6] = 'h';
file.ch[spec+7] = '\O';

if(( ggf = fopen( &file.ch[1]. "w" )) == NULL ) (
printf("Unable to open ggraph file\n").
exit (1) :
}

else
printf("Writing file ¥s \n", file ch ).
fclose(gfile) ;
gfile = fopen( GRAPH_FILE, "r");
if (sim_cyc < MAXPOINTS)
interval = 1;
else
interval = (sim_cyc/MAXPOINTS) + 1;
fprintf(ggf.'"das PROC\n")
while (fgets(line,80, gfile) '= NULL) {
sscanf (line, "%d %d".&pt, &procs);
tprocs += procs;
cyc++;
if (cyc == interval) {
y = tprocs/interval;
fprintf(ggf,"%d %.0f\n".x++,y):
if (y > maxy)
maxy =Y.
cyc = O;
tprocs = O;
}

SEL BIVVIIRD . TRN
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

os c Page 1

"osdefs h"
"fork h"
”mq ] hﬂ
"regs h"
"Cp ) h"

” ib ) h.l

"orp . h"
"process h"
"timing.h"
"parameters h"
"mem.h"
"typvars h"

struct process *pt[MAXPROCS] ;
extern long newplid(), *processors;

long OS_FORK (par .k.P.parB. i)

long par;

short k;
long P.

long parB;

short i;
{

struct process *parent, *child;

long pid
short §.

GET_LOCK;

= newpid() .

EF [PROCZSSOR] ++;
TP (FORK_TIME) ;
parent = pt[par];
child = pt(pid].

child -> P = P;

child -> pid = pid;

child -> parent = par;
child -> kind = k;

child -> parB = parB;
child -> { = {;

for (jJ = O: J < Rsiz; j++)

child -> AX[j] = parent -> AX[j]:

newmem (child) ;

child -»>
child ->
child ->
child ->
child ->
child ->
child ->
child ->

N = 0O;

CP = O;

ictr = O;

cut = O;

E_FF = O;

cO = FORWARD;

cl = -1;

state = RUNNABLE

newprocess (-1) ;

\‘. NEAT ALY .d“.' -‘,""-’\f'.)\..‘q'.\.,‘-‘.\'.‘"_\.’\..\'\‘_\ OIS T N
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if ((dbg) || tracing(child -> pid) || tracing(child -> parent))
printf("Created ¥s process, parent = %x, id = ¥x\n",
kindstr (child -> kind).,child -> parent,child -» pid);
RELEASE_LOCK;
return (pid) .
}

OS_SEND(s. msg, d)

long s

short msg.

{ long d;

{ {

{ short i, oPROCESSOR;

long e, 1lit, t, p, cc, n, b, ¢, ocpid, var;
struct process *src, *dst, *tmp;

, if ((8 < O) || (s > MAXPROCS) || (d < O) || (d > MAXPROCS)) {
t printf ("OS_SEND: invalid process id: s = ¥%x, d = ¥x\n".,s.,d):
> debug ("dbg") :

exit(l);

oPROCESSOR = PROCESSOR ;

if (PROCESSOR !'= PROCESSORS) {
GET_LOCK ;
EF [PROCESSOR] ++;
TP (MSG_WRITE_TIME) ;
PROCESSOR = PROCESSORS;

)
switch (msg) {
case (FAIL) :
MSG_IS_FAIL:
OS_DIE(src -> pid);
switch (src -> kind) ({
case (AND) :
case (DET_AND) :
dst -> cO = FAIL_FROM_AND;
dst -> ¢l = src -> parB;
if (dst -> state == SLEEPING) {
dst -> state = RUNNABLE;
if (notld(dst->pid))
newprocess (-1} ;
else
dst -> state = RUNNING;
}
break;
case (CR) :
if (dst -> state == RUNNING)
GET_LOCK;

}

src = pt([s];

dst = pt[d];

if (DBT) printf(" p¥%x sending %s to p%x\n", s, msgstr(msg). d);
E
)
;
E
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fprintf(ggf, "dae\n") ;

i = spec;

/* remove leading pathnames and trailing suffix */

while ((file.ch[i] '/') && (1 > 0))
i--;

i++;

while (file.ch[i]
name[j++] = file.ch[i++];

t= '

name[§++] = '\O';

if (x <= 10)
xdelta = 1;

else if (x <= 20)
xdelta = 2;

else if (x <= 50)
xdelta = 5;

else 1f (x <= 100)
xdelta = 10;

else if (x <= 200)
xdelta = 20;

else xdelta = 50;

if (maxy <= 10)
ydelta = 1;

else if (maxy <= 20)
ydelta = 2;

else if (maxy <= 50)
ydelta = 5;

else if (maxy <= 100)
ydelta = 10;

else if (maxy <= 500)
ydelta = 50;

else ydelta = 100,

code[0] = '

code[l] = ' ';

code[2] = ' ';

code[3] = '\O';

if (ANDFLAG)
code[0] = 'A';

if (ORFLAG)
code(l] = '0';

if (IBFLAG)

code (2] = 'I';
fprintf (ggf,"xst %d %d %d
fprintf(ggf,"yst %d ¥%d ¥%d
fprintf(ggf,"xgr off\n");
fprintf (ggf,"ygr off\n");

",XTICKS, xdelta, XSTART, XORG) ;

\n
\n",YTICKS,ydelta, YSTART, YORG) ;

7%d
%4

—

fuh!b&!L

fprintf (ggf, '"xla
fprintf (ggf,"yla
fprintf(ggf,"gti
fprintf(ggf,"fra
fprintf (ggf, "ssw

time (scaled)\n"):;
runnnable processes\n") ;
%s (%s)\n",name, code) ;
off\n") ;
off\n") ;

............

......
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fprintf (ggf."dra ¥s.grn\n", name);
fclose(gfile):
unlink (GRAPH_FILE) ;

}

LR

''''''''''''''' ~
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/* file ib.c */

#include "regs.h"
#include "structures.h"
#include "spacevars.h"
#include "routines . h"
#include "ib.h"
#include "env.h"
#include "cp.h"
#include "timing.h"

i_allocate(args) /* i_alloc #lits BT_TBL.J_TBL.N ¢/
struct strng args;
{
shor* i;
int x,y.z;
Btruct strng argl,arg2. arg3;
long ce;
x = delimit(args,'."'):
if (x = 0) {
printf("i_allocate: invalid format ¥s\n'", args):
exit (1)
}
else {
argl = substr(args,l,x-1);
args = substr (args.x+1l,length(args) -x)
x = delimit(args.'."'):
arg2 = substr(args.l.x-1);
args = substr (args,x+l, length(args) -x) ;
x = delimit(args.,'.'):
arg3 = substr (args.1l,x-1);
args = substr (args,x+1l, length(args) -x):
x = getnum(argl): /* get no. of entries of CP_TBL */
y = locate(Ltbl,Lbloc,arg2); /* get BT_TBL */
if (y < 0) {
printf("i_allocate: can't find BT label ¥%s\n".arg2);
exit(1l):
}
z = locate(Ltbl,Lbloc,arg3); /* J_TBL */
if (z < 0) (
printf("i_allocate: can't find JT label ¥%s\n",(arg3):
exit(1);
}
z = Ltbl[z] .addr;
ce = E;
if (ce < B) {
E = B;
TP (2) :
N N I S N S IR AT RN RN e e T
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else {
E=ce +N + envsz():
TP (4) :
}

ce = ce | emask(E_FF);

ce = ce & " (EXIT); /* initialize the EXIT_FLAG */
stick (E+sCE,ce) ;

stick (E+sCB,B|cut) ;

stick (E+sCP,CP) ;

stick (E+sCN,N) ;

EFF = 1; /* set the E_FF flip-flop */

N = getnum(args):. /* record size of perm. vars in N %/
stick (E+BT_TBL,Ltbl[y] .addr); /* store "BT_TBL */

stick (E+CP_TBL,H) ; /* store “CP_TBL */
H += x;
stick (E+P_TBL,H) ; /* store “P_TBL t*/
TP (16) ;
for (1 = 0; 1 < x; i++) {

TP (4)

stick (H++,-1);

:
TP (1) ;
stick (E+J_TBL,H) ;
while (getnum(Cspace[z].inst) != 0) {

TP (6) ;
stick (H++, getnum(Cspace[z++] .inst)) ;
}
)
}
i_cut(arg)
struct strng arg;
{
int Xx;.
TP (6) :
x=getnum (argqg) ;
cutp ().
stick (stuck (E+CP_TBL) +x-1,B) ;
}:

i_call (args)
struct strng args;

{ int x.,y:
struct strng proc;

TP (3);
call (args) ;
stick (E+LB,B); }
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extern short IBFLAG;

make (arg)
struct strng arg:
{
long x,y:
IBFLAG = 1;
= (long)getnum(arg) ;
if (E < B) {
Y =5
TP (3):
else {
y =E + N + envp;
TP (4) ;
}
stick (y+pcp-sB, B|pseudocp) ;
stick (y+pcp-sBCE,E) ;
stick (y+pcp-sN,x) ;
B = y+pcp;
stick (stuck (E+CP_TBL) +x-1, UNKNO"N) ;
war);
}

enter (arg)

{

struct strng arg:

int x;
long y,u,z,w;

x getnum(arg) ;

if (stuck (u) == UNKNOWN)
return;

B;

stuck (z-sB) ;

stuck(E+LB);

t;3< £ N

=

Pwsll“ Il
b

= nﬁmvalue(w);
= stuck(z-sB);
}
it (z==y) {

TP (6) ;

stuck (E+CP_TEL) + x - 1; /* pointer to the xth entry of CP_TBL */

le’ ((z!'=y) && (cptype(w) == pseudocp)) {
TP (9) :

stick (u,NONE) ; /* if no ch-point for the call */
}

else {
TP (8) ;
stick(u,z);
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}
3
?nvsz()
if (E_FF = O) return(env):
) else return(envp);
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/* file indexl.c */
/* ®eq 1.3.2 */

#inglude "structures.h"
zingiuge :spacexars.h"
nglude "regs.
#inglude "routines.h"
#inglude "env.h"
#inglude "cp.h"
#include "orp.h"
#ingclude "timing.h"

struct strng cutstr = { 3.," cut" };

struct strng lcutstr
struct strng failstr

try_me_else ( arg )
.Struct strng arg;

{ 1long A;
int i,x.

TP (23) ;

if(E<B) A=B + scp:

{ 4," lcut" }:
{ 4." fail" };

else A=E + N + scp + envsz():

X = locate( Ltbl, Lbloc, arg ):

if( x <O ) NOP():
else {

for( £ = 0; 1 < Rn; i++ ) stick(A-i-5, AX[i]):

stick (A-sBCE, E|emask(E_FF)):

stick (A-sBCP, CP):
stick(A-sB , B):

stick (A-sBP , Ltél[x].addr):

stick(A-sTR , TR):

stick (A-sH , H);
stick(A-sN , N);
stick (A-sW , W):
cut = cutm;

HB = H;

B=A } }

retry_me_else ( arg )
gtruct strng arg:

{ int x;

% = locate( Ltbl, Lbloc,

if( x < O ) NOP():
slse {
TP (2) .

arg ):
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stick (B-sBP, Ltbl (x] .addr):;
| cut = cutm; }: }

trust_me_else ( arg )
struct strng arg:

{

TP (9).
1f$ %equalstr( arg, cutstr ) && l!equalstr( arg, lcutstr ) &&
!lequalstr( arg, failstr )) {

printf("trust_me_else: bad arg %s\n", arg):

exit(1);

1f{ equalstr( arg, cutstr ) || equalstr( arg, lcutstr ))
while( B != numvalue(stuck (E+sCB))) {
kp (B) ;
HB = HBval (B) ;
. B = numvalue (stuck (B-sB)):

}
if( !equalstr( arg, lcutstr )) {

kp (B) ;
HB = HBval(B);

B = numvalue(stuck(B-sB)):
),
cut = O;
}
cutp ()
{ struct strng arg:
TP (S) .
1f( stuck(E+sCB) & cutm )
arg = cutstr;
else arg = lcutstr;
trust_me_else( arg ). }
cutd( arg )
struct strng arg;
{ 1long x;

TP (10) ;

X = locate(Ltbl, Lbloc, arg ).

1f( x < O ) NOP():

X = Ltbl[x] .addr;

while( x != BPval(B) ) {
kp(B) ;
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B = numvalue(stuck (B-sB));

}
kp(B) : '
HB = HBval (B): A
B = numvalue(stuck(B-sB)): } y
N
BPval (b) N
long b; 2
switch (cptype (stuck (b-sB))) {
case orcp: .
return (stuck (b-soBP) ) ; .
case seqcp: by
case andcp:
return (stuck (b-sBP)) ;
| }
‘ } 3
| A
‘ HBval (b) B
long b; :
{ 58
switch(cptype (stuck (b-sB))) {
case orcp: A
return (stuck (b-soH) ) ; .
case seqcp: N
case andcp: o
return (stuck (b-sH)) . b
} 3
) h
S
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/* file index2.c */ i
/* seq 1.3.3 */ :

#include "structures.h"
#include "spacevars.h"
#include "regs.h"
#include "routines.h"
#include "cp.h"
#include "timing.h"

R T & o

try ( arg )
gtruct strng arg;

{ 1long A;
int {,x;

b
TP (23) ;
if(E<B) A=B; else A=E + N + envsz(); 4
A=A+ scp; y
X = locate( Ltbl, Lbloc, arg ); .
if( x < 0 ) NOP();
else ({
for( 1 = 0; 1 <Rn; i++ ) stick(A-i-5, AX[i]); 2
stick (A-sBCE, E|emask (E_FF)) ;
stick (A-sBCP, CP): )
stick (A-sB , B); 5
stick (A-sBP , P); s
stick(A-sTR , TR); N
stick(A-sH , H): y
stick (A-sN , N): '
stick(A-sW , W) »
cut = cutm; >
HB = H;
B =A;
P = Ltbl{x].addr; } }

retry ( arg )~ 3
struct strng arg: >

{ int x;

TP (5) :
x = locate( Ltbl, Lbloc, arg );
if( x < O ) NOP():
else {
stick (B-sBP, P);
cut = cutm;
P = Ltbl [x] .addr; } }
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trugt ( arg ) ]
struct strng arg:

{ int x:

TP (9)
K = locate( Ltbl, Lbloc, arg ); :
if( x < O ) NOP(): y
else - {
cut = 0;
HB = HBval(B):. )
B numvalue (stuck (B-sB) ) ; v
P Ltbl [x] .addr; }
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/* file index3.c */
/* meq la.3.4 */

#include "structures.h"
#inglude "spacevars.h"
#inglude "regs.h"
#inglude "typvars.h"
#inglude "routines.h"
#inglude "timing.h"

switch_on_term ( args )
gtruct strng args.

{ int x;

TP (5) :

case tstr: x = delimit( args, '
if( x = O ) break;
args = substr( args,

case tlst: x = delimit( args, '
if( x == O ) break;
args = substr( args,

args = substr( args,
break;
case tvar: x = 0O;

if(x !'=0)
{
X = locate( Ltbl, Lbloc, args );

if( x <=0 ) fail().: else ({
P = Ltbl[x] .addr; }., 3}

T O o T e e A B (W W R SR A @ o S e S

switch( type( dereference( AX[0O] )))
{

)

x + 1, length(args)-x );

)

x + 1, length(args)-x ).

case tcon: x = delimit( args, ',' ):
if( x = 0 ) x = length(args) + 1;

1, x-1 ).
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/* file index4.c */ .
/* seq 1.3.5 v/ "

#inglude "structures.h"

#include "regs.h" A
#ingclude "typvars.h"
#inglude "spacevars.h" \
#include "routines.h" o
#ineglude "timing.h"

struct strng cdrstr = { 4, " tcdr" };

switch_on_constant( args ) K
struct strng args; ]

{ int x,i,num;
long val;

TP (5) ;
x = delimit{ args, ',' ):
if(x=0 ) x = length(args) + 1;
num = getnum( substr( args, 1, x-1));
args = substr( args, x+1, length(args) -x )
x = locate( Ltbl, Lbloc, args):
= Ltbl [x] .addr;
val = dereference( AX[O] )
1f( type( val ) == tcon )
{ if( subtype( val ) == tnum ) args = makenum( numvalue( val )):
else args = Cspace(value(val)].inst;
for( i = 0; i < num; i++)
if( equalstr( args, Cspace[x+2*i].inst )) i = i + num+l;
if( i = num ) fail():
else ({
i=1-num-2;
X = locate( Ltbl, Lbloc, Cspace[x+2*i+1].inst )
if( x=0 ) NOP():
else P = Ltbl[x] .addr; }: }
else fail(): }

O A SR
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switch_on_structure( args )
struct strng args;

{ int x,i, num; A
long val;

%X = delimit( args, ',' ):
{f( x = 0 ) x = length(args) + 1;
num = getnum( substr( args, 1, x-1 )):
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locate( Ltbl, Lbloc, args);
Ltbl [x] .addr;
al = dereference( AX([0O] ):
TR (8);
1£(( type( val ) == tstr ) && ( type(stack[value(val)]) == tcon ) &&
( subtype (stack[value(val)]) != tnum ))
{ args = Cspace[value(stack([value(val)])].inst;
for( 1 = 0; i < num; i++)
if( equalstr( args, Cspace[x+2*i].inst )) i = i+num+l;
if( i = num ) fail():
else {
i=1i- num-2;
x = locate( Ltbl, Lbloc, Cspace[x+2*i+l].inst );
if( x=0 ) NOP():
else P = Ltbl[x].addr; }: }
else fail(); }

args = substr( args, x+1, length(args)-x ):
x:
x.—.
val

T
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#inglude <stdio.h>
#include "osdefs.h"

#include "process

.h"

#include "routines.h"
#include "parameters.h"
#include "typvars.h"

#include "fork.h"
#include "msg.h"
#include '"regs.h"

#include "timing.h"

extern struct process *pt[].

extern long *stack:
extern long *processors;

extern int tr(]:
init()

{

short 1i.

storage()
toplevel() ;

processors (0] = O;
for (1 = 1; 1 < PROCESSORS; i++)
processors[i] = -1;

for (i = O; 1 <= PROCESSORS; i++) {

TIME[i] = O;
EF[i] = O
RDS[i] =
WIS[i] =
CSEC[i] = O;

O;
O;

for (1 = O; i < TPROCS; i++)

tr (i) = -1;
}
storage()

short i,

if ((stack = (long *) calloc(Dsiz, sizeof(long))) == NULL) {
printf("Not enough memory for data space\n"):

exit (1),

}
for (1 = O; i < MAXPROCS; i++) {

if ((pt[i] = (struct process *)

calloc(l, sizeof(struct process))) == NULL) {
printf("Not enough memory for process table\n"):

exit (1) ;

A SE S AR Y

.....

+ * A, + t v 3 ) U [} U - o 4

s % % s

o
240,

o A

-

RIS P U I S L U UL IR ILS MO S U DRIV IR Tt RSV SRR T T T e e .._.._.._-
AN O W o (\J'__-r u‘\.r\-\. oty \\\ ..\ Al TN



Jul 22 14:47 1986 init.c Page 2

processors = (long *) calloc (PROCESSORS, sizeof(long)):
TIME = (float *) calloc (PROCESSORS, sizeof(float));
EF = (float *) calloc (PROCESSORS+1, sizeof (float));
RDS = (float *) calloc (PROCESSORS+1, sizeof(float)):
WIS = (float *) calloc(PROCESSORS+1, sizeof(float)):
CSEC = (float *) calloc (PROCESSORS+1, sizeof(float)):

}

toplevel ()
{
short i;

struct process *p = pt[0].
p -> state = RUNNING;

P -> cO = FORWARD;
p ->cl=-1;
P -> Wbase = O;
p -> HPbase = THPbase;
p ~> STKbase = TSTKbase;
P -> TRLbase = TTRLbase:
p -> PDL = TPSIZE;
p -> occ = 1;
p -> parent = -1;
p ~-> pid = O;
p ->P =0;
p ->CP =0;
p -> E =p -> STKbase - 1;
P -> B = p -> STKbase;
p -> TR = p -> TRLbase;
p -> H = p -> HPbase;
p -> HB = p -> HPbase;
P -> S = p -> HPbase;
p -> N=0:;
P ->W=0;
p -> E_FF = O;
p -> cut = O;
for( i = 0. 1 < Rsiz; i++)
p -> AX{i] = tag( -1, tvar );
P -> ictr = O;
}
B e e e e e e e e P T Tt e P g N A e N N N T N LT LN N
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/* file
/* seq

#inglude
#inglude
#inglude
#inglude
#inglude
#ingclude
#include

int mixtbl [MIXSZ].

extern int ANDFLAG, ORFLAG,

instrmt.c
1.2.1

<stdio.h>

*/
*/

"structures.h"

"instvars.h"

"parameters.h"

"osdefs.h"
"regs.h"
"timing.h"

inst_total;

IBFLAC,

extern struct tbl decode_tbl([];

extern struct strng name;

extern struct strng BLANK;

initmix ()

{ int i;

inst_total = O;
name = BLANK;

for( i = O;

i < MIXSZ;

mixtbl (MXPDL] = Dsiz:

short Tr,

pratmix (

Tw, Ts, Tef;
extern float avg;

file )

gtruct strng file;

{ 1int i, spec,maxproc;
int j k.1l,m;

FILE *fp,

float percent;
double exinfo[Z].tmp:
char *cstring:;

float tTIME = O, tRDS

spec = delimit(
file.ch[spec+1]
file.ch[spec+2]
file.ch[spec+3)
file.ch[spec+4]

[LI | B TR T o

foN
PO

&t QA0

*fopen () .

- . -
. IS

0,

tWTS =

—
..

scheck;

i++) mixtbl[i] = O;

O, tEr = O, tCSEC = O,

L ERRRRARN]

...................................
........................
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tile.ch{spec+5] = '\0';
switch (ANDFLAG + ORFLAG + IBFLAG) {
case O: cstring = "sequential execution";
break;
case 1: if (ANDFLAG)
cstring = "AND-parallelism";
else if (ORFLAG)
cstring = "OR-parallelism";
else
cstring = "intelligent backtracking":
break:
case 2: if (!ANDELAG)

cstring = "OR-parallelism, intelligent hacktracking";

else if (!ORFLAG)

cstring = "AND-parallelism, intelligent hacktracking":

else
cstring
break;

"AND/OR parallelism";

case 3: cstring = "AND/OR-parallelism, intelligent hacktracking":;

break;

3
1£(( fp = fopen( &file.ch[1l], "w" )) == NULL ) fp = stdoupt;
else printf("Writing file ¥%s \n", file.ch ):
fprintf( fp, "\n %s \n", file.ch );
fprintf( fp, "Parallel version, ¥%d processors\n", PROCESSORS)
fprintf( fp, "Compiled for %s\n", cstring):; :
if (scheck = 1)

printf (" (System saturation not permitted)\n"):
for( 1 = O0; 1 < NUMINSTS; i++ ) {

percent = ( mixtbl[i] * 100.0 ) / inst_total;

fprintf( fp,"%30s \t %d \t %5.2f \n",

decode_tbl [i] .name.ch, mixtbl[i], percent );

}
ferintf( fp, "\n%30s \t %d \n \n", "TOTAL", inst_total ):
fprintf{ fp, "%30s \t %d \n", "failures", mixtbl [FAILS] ):
fprintf( fp, "%30s \t %d \n", "type I", mixtbl [TYPEI] );
fprintf( fp, "%30s \t %d \n", "type II", mixtbl[TYPEII] ):
fprintf( fp, "%30s \t %d \n", "unifications", mixtbl [UNIFS] );
fprintf( fp, "%30s \t %d \n", "unify routine"”, mixtbl [UNIFR] )
fprintf( fp, "%30s \t %d \n", "bindings", mixtbl [BINDS] )
fprintf( fp, "%30s \t %d \n", "escapes", mixtbl[ESCPS] )
fprintf( fp, "%30s \t %d \n", "dereferences", mixtbl [DERFS] ):
fprintf( fp, "%30s \t %d \n", "binding trails", mixtbl [TRALS] );
j=mixtbl (MXTRL]:
k=mixtbl [MXSTK] ;
1=mixtbl [MXHEP] ;
m=mixtbl [MXWIN] ;
fprintf( fp, "%30s \t %d \n", "maximum trail", j ):
fprintf( fp, "%30s \t %d \n", "maximum stack", k );
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fprintf( fp, "%30s \t %d \n", "maximum heap", 1 ):
fprintf( fp, "%30s \t %d \n", "maximum window", @ }:
fprintf( fp., "%30s \t %d \n", "memory reads", mixtb}) [READS] ).
fprintf( fp. "%30s \t %d \n", "memory writes", mixth} [WRITS] ):
fprintf( fp, "%30s \t ¥d \n", "context swaps ", mixtbl [SWAPS]) .
fprintf( fp. "\n\n"):
fprintf( fp, "\t\tPROCESSOR STATISTICS\n\n"):
fprintf( fp,
"PROC\tuCYCLES\t READS\t WRITES\t EE\t CSEC\n\n"):
EF [PROCESSORS] = O;
TIME [PROCESSORS] = O;
for (i = O; i <= PROCESSORS; i++) {

if (i == PROCESSORS)

fprintf (fp, "\nHOST"):
else
fprintf(fp, "yd", i):

fprintf (fp., "\t%.Of\t%.Of\t%.0f\t%.0f\t%.0f\n",

TIME[i]. RDS[i], WIS[i]. EF[i], CSEC[i]);

tTIME += TIME(i]:
| tRDS += RDS[i];
tWTS += WIS[i];
tEF += EF[i];
tCSEC += CSEC[4i];

}
fprintf(fp. "\n"):
fprintf (fp, "TOTAL\t%.Of\t%.Of\t%.Of\t%.Of\t%.Of\n",
tTIME, tRDS, tWTS, tEF, tCSEC) ;
Tr =1, Tw=1; Ts = 2; Tef = 100;
extime (exinfo) ;
maxproc = exinfo[l];
fprintf (fp, "\nEXECUTION TIME: ¥%.Of cycles, processor ¥d\n",
exinfo[0O], maxproc):
fprintf (fp, "\nunder the following assumptions:\n"):;
fprintf(fp, "Tr = %d, Tw = %d., Ts = %d, Tef = %d\n",
Tr, Tw, Ts, Tef);
tmp = TIME [maxproc] + CSEC[maxproc] + EF [maxproc];
fprintf (fp, '"\nExecution time weights:\n"):

fprintf (fp, "internal %.3f\n",

(TIME [maxproc] -RDS [maxproc] -WTS [maxproc]) /tmp) ;

fprintf (fp., "reads %.3f\n" ,RDS [maxproc] /tmp) ;

fprintf (fp, "writes %.3f\n" ,WTS [maxproc) /tmp) ;
fprintf (fp, "sync %.3f\n",CSEC [maxproc] /tmp) ;
fprintf (fp, "os %.3f\n" EF [maxproc]/tmp) :

fprintf (fp. "\nsync accesses = %.0f\n", 2*tCSEC) .

fprintf (fp, "\nsync %% = %.0f\n", (2*tCSEC/ (2*tCSEC+tRDS+tWTS)) *100) ;
fprintf (fp, "avg # runnable processes = %.0f\n", avg);

}

extime (info)
double *info;
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{
double tmp

double max
short maxi;
short i
for (L = O; 1 < PROCESSORS; i++) {
tmp = TIME[i] - RDS([i] - WIS[i] + RDS[i]*Tr + WIS[i]*Tw +
CSEC[i]*Ts + EF[i]*Tef:
if (tmp > max) { ;
max = tmp;
maxi = i;

}

}
info [O]
info[1)]
}

o)
o)

.
’

max. by
maxi; {
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/* file load.c */ v
/* seq 1.2.2 */ .

#include <stdio.h> o
#include "structures.h" ‘
#include '"spacevars.h" y
#include "parameters.h" \
#include "routines.h" !

struct strng pstring = { 9, " procedure" };

struct strng endstr = { 3, " end" }; i
struct strng flstr = { 4, " fail" }; .
struct strng headstr = { 20, " # Simulator Data Run" }; -

extern struct strng name; S

extern struct strng BLANK; e
load( f_name )
struct strng f_name; .
{ 1int x,y.ch; )
struct strng inputstr(): "
struct strng line; »

FILE *fp, *ftemp, *fopen():

ch 1;
= delimit( f_name, '.' ); 3
if( length( f_name ) == O ) fp = stdin; ;
else if(( x =0 ) || ( getch( f_name, x+1 ) != 'w' ))
{ printf("Program file should have .w specifier \n"):;
return( O ) } !

else if(( fp = fopen( &f_name.ch[1], "r" )) == NULL )
{ printf("File ¥s unavailable \n", f_name.ch );
return( O ); } e
while(( ch != 0 ) && ( Pno !'= Psiz ) && ( Lbloc != Lsiz )) e
{ 1line = inputstr( fp ). .
if( equalstr( line, endstr )) ch = O; X

else if( getch( line, 1) = '"!') \
{ line = substr( line, 2, length(line)-1);

if( length( name ) == O ) name = headstr; 3

load( line ); } ”
else 1if(( getch( line, 1 ) = '#' ) && ( length(name) == 0 ))

name = line; \
else if( getch( line, 1) != "§' )
{ x = delimit( line, ' ' )

if(( x '= 0 ) && equalstr( substr( line, 1, x-1 ), pstring ))

{ Pno++;

Ptbl [Pno] .name = substr( line, x+1, length(line) - x )
Ptbl [Pno] .addr = Caddr;

NN PR LD

-
.I
'I
)
@
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else if( length(line) != 0O
Y = delimit( line, ':'
if(y !'=0) (

Lbloc++;
Ltbl [Lbloc] .name = substr( line, 1, y-1);
Ltbl [Lbloc] .addr = Caddr;
if(x <=y + 1) y++; )
line = substr( line, y + 1, length(line)-y 2: }. ‘
if( length(line) > 0 ) {
= delimit( line, ' ' ).
if(x=0)
{ Cspace[Caddr].inst = line;
Cspace[Caddr++] .args = BLANK; }
else {
Cspace[Caddr] .inst = substr( line, 1, x-1);
Cspace[Caddr++] .args = substr( line, x+1, ipngth(line)-x ): }})}

)
)

IS 31
fclose( fp ).
if(ch = 0)
{ printf("pau load %s \n", f_name.ch ):;
printf("Cspace = %d \n",Caddr-1);
if( length( name ) = O ) name = headstr;
return( 1 ) }
else if( Pno == Psiz )
{ printf("Procedure Symbol Table overflow, load termippted. \n" ):
return( O ): }
else
{ printf("Statement Symbol Table overflow, load terminated. \n" ):
return( O ). } } :
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#include "structures.h" .
#include "spacevars.h" .
#include '"regs.h"

#include "orp.h"

#include "routines.h" .
#include "msg.h"

#include "cp.h"

#include "timing.h"

e - - -

extern short ORFLAG;

try_p(args)

struct strng args;

{

short x,i;

int n;

long 1. A;

ORFLAG = 1; .

x = delimit( args, ',' ):
if(x=0) {

printf("try_p: bad args %s\n", args): ’
exit(1l):
n = getnum(substr( args, 1, x-1)); 4
1 = locate(Ltbl, Lbloc, substr( args, x+1, length(args)-x )):
if ((n<=1) [| (1<0)) { ;
printf("try_p: unable to locate label %s\n", args): v
exit(l):
if(E<B) {
TP (2) ;
A = B;
Y
else { i
TP (4) ; .

A=E + N+ envsz();

A=A+ ocp + n;

stick(A - soB, B | orcp).
stick(A - soN, N);

stick(A - soE, E | emask(E_FF)):
stick(A - soCP, CP). ‘
stick (A - soBP,Ltbl[1l].addr); ;

stick(A - soH, H);
stick(A - soTR, TR);
stick(A - soL, n); O
stick(A - soC, 1); ¢
stick (A - soW, W); 5
for (1 = O; 1 < Rn; i++) s
stick (A-SoAR-1,AX[1i]); A
HB = H;
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cut = cutm;

stick(A-ocp-i+1,-1);

}
CGET_LOCK: /* must lock choice point until completely built */
}

retry_p (args)
struct strng args,

{

short x;

short n;

long 1, ch;

x = delimit( args, ',' ):

if(x=0) {
printf("retry_p: bad args %s\n", args);
exit (1)

getnum(substr( args, 1, x-1 ));
locate(Ltbl, Lbloc, substr( args, x+1, length(args)-x )):
f (n<=1) || (1 <=0)) {
printf("retry_p: unable to locate label %s\n", args):
exit (1)

n
1
i

TP (4) .
switch (scheck) {
case (0):
ch = OS_FORK (cpid,OR,Ltbl[1] .addr,B,n);
stick (B-ocp-n+1, ch):
break;
case (1):
if ('SAT) {
ch = OS_FORK(cpid,OR,Ltbl (1] .addr,B,n);
stick (B-ocp-n+1l, ch);
}

else
stick(B-ocp-n+1,Ltbl[1] .addr | SEQFLAG) ;
break;
}
}

trust_p(args)
struct strng args;
{

short x;

short n;

o ol o e e e AT T T T S e,
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long 1, ch:
x = delimit( args, '.' ).
if(x=0) {
printf("trust_p: bad args %s\n", args):;
exit(l);
n = getnum(substr( args, 1, x-1));
1 = locate(Ltbl, Lbloc, substr( args, x+1, length(args)-x )):
if ((n<=1) || (1 <=0)) {

printf("trust_p: unable to locate label ¥s\n", args):
exit (1)
)
TP (7).
switch (scheck) {
case O:
ch = OS_FORK (cpid,OR,Ltbl[1] .addr,B,n):
stick (B-ocp-n+l, ch);
break;
case 1:
1f (!SAT) {
ch = OS_FORK (cpid,OR,Ltbl (1] .addr,B,n);
stick (B-ocp-n+l, ch);

else
stick(B-ocp-n+1,Ltbl[1] .addr | SEQFLAG) ;
break;

}
P = stuck (B-soBP);
RELEASE_LOCK;
}

cut_p()
{

cutp():
OS_SEND (cpid,CUT, parent) .
}

try_me_else_p (args)

struct strng args;

{

short x,i.;

int n;

long 1, A;

ORFLAG = 1;

x = delimit( args, ',' ).

if(x=0) {
printf("try_p: bad args %s\n", args):
exit(1l);

n = getnum(substr( args, 1, x-1));
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1 = locate(Ltbl, Lbloc, substr( args, x+1, length(args)-x ));
if (n<=1) || (1 <0)) {
printf("try_me_else_p: unable to locate label ¥%s\n", args) ;
exit (1) ; 5

iIf(E<B) {

TP (2) .
= B;

els

.
’

)
E + N + envsz();

A
}
e {
TP (4
A=
}
A=A+ o0cp + n;
stick(A - soB, B | orcp):
stick (A - soN, N);
stick(A - soE, E | emask(E_FF));
stick(A - soCP, CP);
stick(A - soBP,P):
stick (A - soH, H):
stick (A - soTR, TR);
stick(A - soL, n);
stick (A - soC, 1);
stick(A - soW, W)
for (1 = 0. 1 < Rn; i++)
stick (A-soAR-1i,AX[i]):
HB = H;
cut = cutm;
B =A;
TP (22) ;
for (i = 2. 1 <= n; i++) {
TP (3)
stick(A-ocp-i+l,-1);
}

P = Ltbl[1l] .addr;
CGET_LOCK:
}

retry_me_else_p (args)
struct strng args;

{

short x;

short n;

long 1, ch;

x = delimit( args, ',' ):
if(x=0) {

printf("retry_p: bad args %s\n", args); .
exit(1): .
} .
n = getnum(substr( args, 1, x-1 )); :j
2
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1 = locate(Ltbl, Lbloc, substr( args, x+1, length(args)-x )):

if ((n<=1) I (1 <=0)) {
printf("retry_p: unable to locate label %s\n", ar;.);
exit(l): S
}

TP (4);

switch (scheck) ({
cage O:

ch = OS_FORK(cpid,OR,P,B,n);
stick(B-ocp-n+l, ch):
break;
case 1:
if (!SAT) {
ch = OS_FORK(cpid,OR,P,B,n);
stick (B-ocp-n+1, ch);

else
stick (B-ocp-n+1, P | SEQFLAG)
break;
}
P = Ltbl[1] .addr;
}

trust_me_else_p (args)
struct strng args;

short x;
short n;
long 1, ch;
n = getnum(args); X
if (n <= 1) ;
printf("retry_p: bad arg %s\n", args); ¢
exit(1l): ;
} "N
TP (7) ; 50
switch (scheck) { e
case O: p
ch = OS_FORK(cpid,OR,P,B,n);
stick (B-ocp-n+1l, ch);
break;
case 1:
1f (!'SAT) {
ch = OS_FORK(cpid,OR,P,B,n) ;
stick (B-ocp-n+1, ch);
}
else
stick(B-ocp-n+l1, P | SEQFLAG) :
break;
}
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P = stuck(B - soBP):
RELEASE_LOCK:; !
} .

ty “» 3 Y X _R
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stick(src->parB-ocp-src->i+l1,-1);
if (dst -> state == RUNNING)
RELEASE_LOCK:
if (src -> i == stuck(src -> parB - soC)) {
if (dst -> B == dst -> STKbase) {
src = dst;
dst = pt[dst -> parent];
goto MSG_IS_FAIL;
)
dst -> cO = FAIL_FROM_OR;
dst -> cl src -> parB;
dst -> state = RUNNABLE;
if (notld(dst->pid))
newprocess (-1) ;
else
dst -> state = RUNNING; .
} ‘a

break;

RN AT A NI

1]

NCTCAIIIGAL

break:
case (SUC) :
MSG_IS_SucC:
switch (src -> kind) {
case (DET_AND) :
e = numvalue(stuck(src -> parB - sBCE)):
if (dst -> state == RUNNING)
GET_LOCK;
t = decjte(e, src -> i);
if (dst -> state == RUNNING)
RELEASE_LOCK;
if ((t == O) && (dst -> state == SLEEPING) &&
(listening(dst,src))) {
dst -> state = RUNNABLE;
if (notld(dst->pid))
newprocess (-1) ;
else .
dst -> state = RUNNING; ™

e

-

Y AR, J

I

. .

@l

/* copy heap here */

OS_DIE(src -> pid);

break:;

case (AND) :

e = numvalue(stuck(src -> parB - sBCE)); :

if (dst -> state == RUNNING) =
GET_LOCK; &

t = decjte(e, src -> i); s

if (dst -> state == RUNNING) .
RELEASE_LOCK;

if ((t == O) && (dst -> state == SLEEPING) &&
(listening(dst,src))) {

U

.. TRy

.
.

LA
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dst -> state = RUNNABLE;
if (notld(dst->pid))
newprocess (-1) ;
else
dst -> state = RUNNING;

lit = stuck(src -> parB - sM);
p = stuck(e+P_TBL):
t = stuck(p+lit-1);
if ("(t & soll)) {
stick (p+lit-1, t | soll | ht);
c = stuck(e+CP_TBL):
stick(c+lit-1, src -> parB):
)
else
stick(p+1lit-1, t | ht);
break;
case (OR) :
if (dst -> state == RUNNING)
GET_LOCK;
t = src -> parB - ocp - src -> i + 1;
stick(t, stuck(t) | SUCFLAG) ;
if (dst -> state == RUNNING)
RELEASE_LOCK;
if (src -> 1 == stuck(src -> parB - soC)) {
ocpid = cpid;
save (cpid) ;
config_sim(dst -> pid);
pb(src -> pid);
save(dst -> pid).
config_sim(ocpid) ;
dst -> P = dst -> CP;
if (dst -> P = 0) {
if (dst -> pid = 0) {
printf ("Top level query success\n"):

gquit():
else {
src = pt([dst -> pid].

dst = pt[dst -> parent]:
goto MSG_IS_SUC;
}

else {
dst -> state = RUNNABLE;
if (notld(dst -> pid))
newprocess (-1) ;
else
dst -> state = RUNNING;

>
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break;
}
break:
case (NA) :
MSG_IS_NA:
switch (dst -> kind) {
case (AND) :
e = numvalue(stuck(dst -> parB - sBCE)):
incjte(e, dst -> i)
dst -> cO = BACKWARD;
dst -> state = RUNNABLE;
if (notld(dst->pid))
newprocess (-1)
else
dst -> state = RUNNING;
break:
case (CR) :
dst -> cO = BACKWARD;
dst -> state = RUNNABLE:
if (notld(dst->pid))
newprocess (-1) ;

else
dst -> state = RUNNING;
break;
default:
printf ("OS_SEND: error\n");
break;
case (KILL) :

if (dst -> kind == AND) {
e = numvalue (stuck(dst -> parB - sBCE)):
p = stuck(e+P_TBL) .
lit = stuck(dst -> parB - sM);
if (stuck(p+lit-1) & ht)
incjte(e, dst -> i)
X

while( dst -> TR !'= dst -> TRLbase ) {
TP (4) :
var = stuck(--(dst->TR)):
if( stuck(var) & tcdr ) i = tcdr:
else i1 = O;
stick(var, tag( var, tvar ) | i ):

}
if (dst -> B == dst -> STKbase)
OS_DIE (dst -> pid):
else
dst -> cO = KILL_DESC_AND_DIE;
break;
case (CUT) :
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if (dst -> state
GET_LOCK:

== RUNNING)

n
i =src ->1 +1;
while (1 <= n) {
t
if (t != -1)

stuck (src -> parB - sol);

S ol fal Bat 9ot § MR T e by A b 3

stuck ((src->parB) - ocp - 1 + 1);

{
OS_SEND (dst->pid,KILL,ID(t)) ;

stick ((src->parB)

i++;
}

if (dst -> state == RUNNING)
RELEASE_LOCK;

break;

)
RELEASE_LOCK;
PROCESSOR = oPROCESSOR;
X

OS_SLEEP (pid)
long pid;

if ((dbg) || tracing(pid))
printf ("

pt(pid] -> state

GET_LOCK;

EF [PROCESSOR] ++;

SLEEPING;

-ocp - 1i+1,

-1).

putting p¥%x to sleep\n",pid):

TP (MSG_WRITE_TIME + PROC_STATE_DUMP_TIME) ;

newprocess (PROCESSOR) ;
RELEASE_LOCK;
}

OS_TIMEOUT (pid)
long pid:
{

}

long OS_GETWBASE (d)
long d.

{
GET_LOCK
EP{PROCESSOR]++:

TP ’

RELEASE_LOCK;

raturn (pt[d] -> Wbase);
}

/* don't charge for EF area access,

since really part of OS_GETWBASE */
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long OS_GETW(d)
long d;

{
return(pt(d] -> W);
}

extern long memf];
OS_DIE (pid)

long pid:

{

short i;
ptlpid] -> occ = 0O;

mem [ (pt [pid] -> HPbase - TPSIZE)/PMSIZE] = O;
for (1 = O; i < PROCESSORS; i++) {

if (processors({i] == pid) {
processors{i] = -1;
newprocess (i) ;
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#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
#include
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"parameters.h"
"process.h"
"osdefs.h"
"msg .h"

"req 'h"
"regs.h"
"instvars.h"
"spacevars.h"
"mem.h"

"cp .h"

”" ib -h“
"timing.h"
"structures.h"

extern long *processors;
#define PAGES ((Dsiz-TPSIZE)/PMSIZE)

long mem[PAGES]:
struct process *pt[].

newprocess (proc)
short proc;

short 1i.k;

long rp[MAXPROCS], pid;
k = runnable_processes (rp):

if (k == Q)
return;
else
J pid = scheduler (rp):
for (i = O; 1 < PROCESSORS; i++)
if (processcrs[i] == -1)
break;

if (4 '= PROCESSORS)
assign(pid,i):
else switch (proc) {
case -1:
for (1 = O; i1 < PROCESSORS; 1i++)
if (pt[processors{i]] -> state == SLEEPING)
break:
if (1 !'= PROCESSORS) {
mixtbl [SWAPS] ++;
assign(pid.i):
}

break;

default:
mixtbl [SWAPS]++;
assign(pid,proc).
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}
}

assign(pid,proc)

long pid:;

short proc;

{

processors [proc] = pid;

pt[pid] -> state = RUNNING;

TIME [proc] += PROC_STATE_LOAD_TIME;

/* rp is an array of runnable process id's. Can implement
any scheduling policy here */

scheduler (rp)

long *rp.

return(rp[0]):
}

runnable_processes (r)
long *r.
{
long i;
short k = O;
for (i = O, i < MAXPROCS; i++)
if ((pt[i] -> occ) && (pt[i] -> state = RUNNABLE))
r [}(++) = i;
return (k) ;

running_processes ()

short 1i;
short n = 0O;
for (i = O; 1 < PROCESSORS; i++)
if (pt[processors[i]] -> state = RUNNING)
n++;
return(n) ;

newpage ()
{

short i
for (i = O; i < PAGES; i++) {
if (! (mem[i])) {

mem[i] = 1;
return (TPSIZE + i*PMSIZE);
}

}

---------
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printf("newpage: no more memory\n"):
debug ("quit") ;
} :

decjte (e, n)

long e;

short n;

{

long r, jt;

jt & stuck(e+J_TBL):

r = stuck(jt+n-1);

if (r = O) printf("decjte: error\n");
stick(jt+n-1,r-1);

return(r-1) ;

incjte(e.n)

long e;

short n;

{

long r, jt;

TP (8) ;

jt = stuck(e+J_TBL);
r = stuck(jt+n-1);
stick(jt+n-1,r+1);

long jte(e.n)

long e;

short n;

{

TP (6) ;

| return (stuck (stuck (e+J_TBL) +n-1)) ;

extern struct tbl decode_tbl[];
struct strng waitstr = { 4, " wait" };

l listening(dst, src)

! itruct process *dst, *src;

long p.j.e;

if (!equalstr (Cspace[dst->P-1].inst, waitstr))
return (0) ;

= numvalue(stuck(src -> parB - sBCE));

= stuck (e+P_TBL) ¢

= stuck(e+J_TBL) . ]

hile (p < j) '
if ((stuck(p) & "soll ) == src -> pid) ]

return(1) ; 1

£w.'0 0

[t
!
N S
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++;

,

return(0) ;

notld (x)
int x;
{
short i:
for (i = O; 1 < PROCESSORS; i++) {
if (processors[i] == x)
return (0) ;

return(l);
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/* file
/* seq

#include
#include
#include
#include
#include
#include
#include
#include
#include

float

long PDL

ot (‘l‘._l’.“‘r\-ﬁ\{ ola) \\\J' "\ ‘-‘.-\.I\.:\."-.'._‘.‘\.'_..'..'.'.\."‘4"

struct strng BLANK = { O,

int PROCESSORS = 16;
short PROCESSOR;
*TIME,
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plm.c */
la.2.0 */

<stdio.h>
<signal .h>
<sys/time.h>
<sys/resource.h>
"parameters.h"
"structures.h"
"typvars.h"
"instvars.h"
"g’f‘aph . hll

"o”n } ;

struct rusage buffer;

long Caddr = O,

Pno = O,

Lbloc = O,

Cno = -1;
struct tbl Ptbl(Psiz], Ltbl({Lsiz];
struct space Cspace[Csiz];
FILE *fp,
int *intrpt():

*fopen()., *gfile;

long

P,

Cp,

E,

B,

TR,

H,

HB,

S,

W,

E_FF = O,

cut = O;

AX[Rsiz];
long HZ:
long cpid = O;
long parent = -1;
long ictr = O;

*EF, *RDS, *WTS, *CSEC:

#ifdef micro
:O;

/* number of processors in system */
/* current processor being simulated */
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#else
long PDL = Dsiz;
#endif

#ifdef micro
long T,T1.R,

MAR,MDR,

MISC;
int XY,Ui,uRP,nuPC,uPC = -2;
long argl,arg2,arg3,arg4;
long bPDL,PDL1([512], PDLr [512];
#endif

int N = 0,
mode, bufval, Wbase, HPbase, STKbase, TRLbase;

long *stack;

struct strng name = { O, " " };

struct strng f_name;

struct tbl decode_tbl [NUMINSTS] .
struct tbl bi_tbl [40]: y
struct tbl Consts[512];

int quit = 0, dbg = O, silent = 1, mix = O, 1P, scheck = Q;

short ANDFLAG = O, ORFLAG = O, IBFLAG = O;

extern int inst_total:

main( argc, argv )
int argc; by
char *argv(]. K

{ 4int i, c, spec:; ,
char t*s;
int 1tbl = O, ptbl = O, obj = O;

for( 1 = O0; i < Rsfz; i++ ) AX[i] = tag( -1, tvar );
#ifdef micro
if(( fp = fopen("/b/hprg/tep/plm/level2/notes"”, "r" )) != NULL )
while(( ¢ = getc(fp)) !'= EOF ) putc( c, stdout )

#else
if(( fp = fopen('"/a/hprg/fagin/PPPl/notes", "r" )) != NULL ) 4
while(( ¢ = getc(fp)) '= EOF ) putc( c, stdout ); ‘
#endif ¢
1f(( fp = fopen("/a/hprg/fagin/PPP1l/dsptbl.d", "r" )) == NULL ) ¢
printf (" file dsptbl unavailable \n" ); \
else {
lddsptbl( fp, decode_tbl ); ’

if(( fp = fopen("/a/hprg/fagin/PPP1l/bitbl.d", "r" )) !'= NULL )
lddsptbl ( fp, bi_tbl );

while((--argc > O) && ((*++argv)[0] = '-'))
for( s = argv([0]+1; *s'='\0'; s++ )
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switch( *s ) .
{ case 'l' : 1ltbl = 1; '
break;
case 'p' : ptbl = 1;
break;
case 'd' : dbg = 1;
break;
case 'c' : obj = 1;
break;
case 'i' : mix = 1; .

if((gfile = fopen (GRAPH_FILE,"w"))==NULL) {
printf(" unable to open graph file\n" ): y

exit (1) ;
}
break; P
case 's' : scheck = 1; :
break;
case 'n' : PROCESSORS = atoi(s+l);
break;
}.' 'l
initmix () : )

if( argc '= 1)
{ printf(" Enter program \n"):; .
f_name = name; } K
else .
{ sprintf( f_name.ch, " %-1s", *argv ); X
f_name.len = 79; }:
if( load( f_name )) {
fp = stdin;
if( silent ) signal( SIGINT, intrpt ) '
if( obj ) Cprn( O, Caddr ); )
if( ptbl ) Pprn( 1, Pno ):
if( 1tbl ) Lprn( 1, Lbloc ):
init ()
if( dbg ) debug( "dbg" )
else
while( !'quit )
simulate() . R
printf ("Stopped.\n") ; )
getrusage (O, &buffer) ; :
printf("cpu time is %1d.%061d sec \n", buffer.ru_utime.tv_sec,
buffer.ru_utime.tv_usec );
if( mix && ( inst_total != O ) && ( length( name ) !'= 0 )) {
prntmix( f_name ) ; _
ggraph (f_name) ; ®
}

AR
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/* file prns.c */
/* seq la.2.6 */

#include "regs.h"
#include "parameters.h"
#include "structures.h"
#include '"spacevars.h"
#include "typvars.h"
#include "process.h"
#include "osdefs.h"
#include "orp.h"
#include "ib.h"
#include "mem.h"
#include "env.h"
#include "cp.h"
#include "msg.h"

extern long *processors;
extern struct process *pt[]:
extern int fl,esc;

Cprn( fm,to )
long fm, to;

{ int i;
if (fm < 0)
fm = P;
if (to < 0)
to = fm;
for( i= fm; 1 <= to; i++ )
{ printf("CLOC %08x: ", i);
outputstr ( Cspace[i].inst );
printf("\t").
outputstr ( Cspace([i].args ).
#ifdef micro

if( uPC !'= -2 ) printf(" :micro%02d", Ui);
#endif

fl = O; esc = O;

printf("\n"); ¥, )

Pprn( fm,to )
long fm, to;

{ int i;

if( to > Pno ) to= Pno;
for( i= fm; 1 <= to; i++ )
{ outputstr( Ptbl[i].name );
printf ("\tCLOC %08x\n",Ptbl[i].addr )
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B AR D

¥, )
Lprn( fm,to ) .
long fm, to; z
{ int i; Bt
Iy
if( to > Lbloc ) to= Lbloc: N
for( i= fm; i <= to; i++ )
{ outputstr( Ltbl[i].name ): \)
printf ("\tCLOC %08x\n", Ltbl[i].addr ). }; } ]
PTprn(d) /* print a process table entry */ :
long d: ;
{
struct process *p = pt([d]: N
if (d < 0) -~
return; (:
if (!(pt[d] -> occ)) { -
printf("No such process\n"): N
return; &
| } >
J printf ("PROCESS %x\n", d); -3
> printf("parent = %08x; kind = ¥%s; cO = ¥s; cl = %08x; state = 9%s\n", ..
p -> parent,kindstr (p->kind),comstr (p->c0O) .p->cl,statestr(p -> state)): .
printf ("AX[1] = %08x;\t %08x;\t %08x;\t %08x;\n", ’,
p -» AX[O].,p -> AX[1].,p -> AX[2].p -> AX[3] ):

p ->» AX[4].p -> AX[5].p -> AX[6].,p -> AX[7] ): -
printf ("P = %08x;\t CP = %08x;\t E = %08x;\t B = ¥08x\n", o
p->P, p->CP, p->E, p->B);
printf ("TR = %08x;\t H = %08x;\t HB = %08x.\t S o
p->TR, p->H, p->HB, p->5); :
printf ("N = %08x; W = %08x; PDL = %08x; E_FF = %08x\n", 73
p ->N, p->W, p->PDL, p -> E_FF):

printf("cut = %08x; ictr = %08x; parB
p ~> cut, p -> ictr, p -> parB, p -> 1)

%08x\n", N

i
|
‘ printf ("AX[5]) = %08x;\t %08x;\t %08x;\t %08x.\n", N
%08x; i = %08x\n",

printf( Ny
"Whase = 908x; HPbase = %08x; STKbase = 908x; TRLbase = %08x\n",

p -> Wbase, p -> HPbase,p -> STKbase,p -> TRLbase); 3

} R

EXpyn(e) /* print an extended environment */ &_

long e: 2l

n

int &; _?

if (e = -1) .

e = E; 7

! for (1 = e; 1 < e + 9; i++) { ~

switch(i-e) { a

~

~

S

S

)
Py

* ..' -.'1 . "
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case sCE : printf ("E\t"):
break; y
case sCB : printf ("B\t"):
break:
case sCP : printf ("CP\t"): !
break;
case sCN : printf ("N\t"):
break; ’
case BT_TBL : printf ("BT_TBL\t"): :
break: \
case CP_TBL : printf("CP_TBL\t"): .
break; .
case LB : printf ("LB\t"):
break:
case P_TBL : printf("P_TBL\t"):
break:
case J_TBL : printf("J_TBL\t"):
break:

} i
printf ("%08x: %08x\n",1i,stack[i]); '
}

CPprn(b) /* print a choice point */
long b:
{
int §;
short a = O;
if (b == -1)
b = B;
if (cptype(stuck(b-sB)) == orcp) { ‘
for (i = b-ocp-stuck(b-soL)+1; i < b; i++) { |
switch(b-i) {
case soB : printf("B\t"):

break;
case soN : printf("N\t"):
break;
case soE : printf("E\t"): K
break; N
case soCP: printf ("CP\t"): N
break; '
case soBP: printf("BP\t"). :
break; ;
case soH : printf ("H\t"): |
break:
case soTR: printf("TR\t"); >
break; -
case soL : printf ("L\t"): X
break; J

case soC: printf("CC\t");
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break:
case soW: printf("wW\t");
break:
case soAR: printf ("AO\t"):
break;
case soAR+1: printf ("Al\t");
break:;
case soAR+2: printf ("A2\t");
break;
case soAR+3: printf ("A3\t"):
break;
case soAR+4: printf ("A4\t"):
break;
case soAR+5: printf ("AS5\t");
break;
case soAR+6: printf ("A6\t");
break;
case soAR+7: printf ("A7\t"):
break;
default : printf("ch %d\t".b-i-ocp+l);
break;
}
printf("%08x: %08x\n", i, stack[i]):
}
return;

g

if (cptype(stuck(b-sB)) == pseudocp) {
for (1 =b-3; 1 <b; i++) {
switch (b-i) {

case sB:
printf ("B\t"):
break:

case sN:
printf ("n\t"):
break;

case sBCE:
printf ("E\t");
break;

}
printf ("%08x: %08x\n", i, stack[i]):
}

return;

}
if ((cptype(stuck(b sB)) == andcp) || (cptype(stuck(b-sB)) == d_andcp))
1;
for (i b-scp; 1 < b; i++) {

switch (b-1i) {
case sTR : printf("TR\t");
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break:

case sH : printf ("H\t"):
break;

case sBP : if (a)

printf ("M\t"):
else
printf ("BP\t"):

break;

case 5 : printf ("AI1\t").
break;

case 6 : printf ("A2\t"):
break;

case 7 : printf ("A3\t"):
break;

case 8 : printf ("A4\t").
break;

case 9 : printf ("AS\t");
break;

case 10 : printf ("A6\t"):
break;

case 11 : printf ("A\t"):
break;

case 12 : printf ("A8\t");
break;

case sBCP : printf("CP\t"):
break;

case sBCE : printf("E\t"):
break;

case sN : printf ("N\t").
break;

case sW : printf ("W\t"):
break;

case sB : printf ("B\t"):
break;

}
printf ("%08x: %08x\n", i, stack[i]):

}
Eprn(e) /* print an ordinary environment */
long e;
{
int i:
if (e == -1)
e = E;
for (i = e; 1 < e + 4; i++) {
switch(i-e) {
case sCE : printf("E\t"):
break;

case sCB : printf ("B\t"):
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break; ;
case sCP : printf ("CP\t"): X
break:
case sCN : printf ("N\t"):;
break;

}
printf ("%08x: %08x\n",i,stack[i]):
}
}

Dprn( fm,to )
long fm,to; A
{ .
long i; ‘
if (fm < O)
return;
if (to < O)
to = fm;
for (i = fm; i <= to; i++ )
l printf ("DLOC %08x: %08x \n", i, stack[i] ):
}

 AIIT N

Rprn () i
{ char *mstr;
int x;
bt
printf("P = %08x;\t CP = %08x;\t E = %08x;\t B = %08x;\n", P,CP,E,B ); :
printf("TR = %08x;\t H = %08x:;\t HB = 9%08x;\t S = %08x;\n", TR,H,HB,S); )
if( mode == O ) mstr = "write"; :
else mstr = "read ";

printf ("N = 9%08x;\t PDL= %08x.\t W
N,.PDL,W,mstr) ;
if (cut & cutm) x = 1;

else x = O; )
printf("cut_flag = %d;\t E_FF = %d.\n", x,E_FF); y
printf ("AX[1] = %08x;\t %08x;\t %08x:\t %08x;\n",AX[0].AX[1].AX[2].AX[3] );
printf("AX[5] = %08x;\t %08x;\t %08x:\t %08x;\n", AX([4] AX[5] AX[6].AX[7] ):

%08x;\tmode = %s\n",

#ifdef micro

printf("\nT = %08x:\t Tl = %08x;\t R = %08x;\n",T, T1, R );

printf ("MAR= 7%08x;\t MDR= %08x;\tMISC= %08x:\n", MAR, MDR, MISC ); ;
#endif

lstprn( loc )
int loc;
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if( loc < O ) printf("No list given \n");
else
{ while(( value(stack([loc]) != NIL ) &&
(! (( stack[loc] & tcdr ) && (type(stack([loc)) ®= tvar))) é&&

( stack[loc] !'= 0)) y
{ Dprn(loc, loc ): :
if( stack[loc] & tcdr ) loc = value(stack[loc]): f
else loc = loc+l; }. .
Dprn( loc, loc ): }. )
Sprn() /* print system status: processors, pids, stateg %/ NS
{ 5
short i; N
for (i = O; 1 < PROCESSORS; i++) {
if (processors(i] !'= -1) -
printf ("%x\t%x\t%s\n",i,processors[i], ’-
statestr (pt [processors[i]]->state)) .
} p
} ,
char *kindstr (k) ’
short k; !
{ :
switch (k) { .
case AND: return("AND") ; g
case DET_AND: return("DET_AND") ;
case OR: return("OR"): ;
default: return("unknown"); ‘
} p
} -
L4
char *comstr (c) >
long c: N
switch (c) { K
case FORWARD: return ("FORWARD") ; .
case BACKWARD: return ("BACKWARD") ;
case FAIL_FROM_AND: return("FAIL_FROM_AND") ;
case FAIL_FROM_OR: return("FAIL_FROM_OR") ; -
case KILL_DESC_AND_DIE: return("KILL_DESC_AND_DIE") . ;
default: return("unknown") e
} .
} =
char *statestr (s) =
short s; N
! 3
switch (s) { ~
case RUNNABLE: return ("RUNNABLE") : N
®
-~
A
>
)
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case RUNNING: return("RUNNING")
case SLEEPING: return("SLEEPING"):

= & e m gy

} $
} )
char *msgstr (m)
short m;

{

switch (m) {
case SUC: return("SUC") ;
case FAIL: return("FAIL");
case NA: return("NA"): !
case KILL: return("KILL"): .
case CUT: return("CUT"): .

default: return('"unknown");

}
} .
Wprn (d) .
long d: .
{
long start,id.i, finish; s

if (d == 0) {
printf("Top level process has no binding window\n");

return; :

} .
if (4 = -1) {

start = Wbase;

id = cpid; ;

finish = W; )
elsa {

start = pt[d] -> Wbase; ;

id = 4d;

finish = pt[d] -> W; :

) _

printf ("Binding window of process %x\n", id): .
for (i = start; i < finish; i++) {

if ((WINSIZE-i) % 2 == O) R
printf ("addr\t ") ,

else X
printf("val \t "); »
printf ("%08x\t%08x\n", i, stuck(i)): 3

y L
o

h)

h)

.
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/t
/l'

file putl.c */
seq 1.3.8 t/

#include "structures.h"
#include "regs.h"
#include "typvars.h"
#include "routines.h"
#include "timing.h"

put_variable( arg )

struct strng arg:;

int i,n;
char c;
long val:

if( !'get_2args( arg, &c, &i, &n )) NOP():
else if( c = 'Y' ) {

TP (6) .

val = tag( E+envsz()+n, tvar )

AX[i] = val;

stick (E+envsz () +n, val); }
else {

TP (4) ;

val = tag( H, tvar ):

AX[i] = val;

AX[n] = val;

stick (H++, val); }. }

put_value( arg )

)

struct strng arg:;

int i,n;
char c;

if( !'get_2args( arg, &c, &i, &n )) NOP():

else if( c = 'Y' ) {
TP (6) :
AX[i]
)

else {
TP (2);
AX[i]
}

dereference (stuck (E+envsz () +n)) ;

dereference (AX[n]) ;

put_unsafe_value( arg )

struct strng arg:

Rtk Nl Aeh St Skl tal tal tal Sl el el e Al Al
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{ int i,n;
char c;
long var,val;
short flag = O;

if(( 'get_2args( arg, &c, &i, &n )) || (c !'= 'Y' )) NOP():
else {
var = dereference( stuck(E+envsz()+n)):
if( type( var ) = tvar ) {
if (value(var) > E) {
if (value(var) < E + envsz() + N) {
val = tag( H, tvar );

AX[i] = val;
stick (H++, val):
TP (13) ;
flag = 1;
}
else
TP (12) ;
else
TP (8) .
else
TP (6) ;
if (!flagqg)

AX[i] = var;
}

put_constant( arg )
struct strng arg;

{ int i,x;
struct strng C,Ai;
x = delimit( arg, ',' ):
i1f( x == O ) NOP().
else ({
C = substr( arg, 1, x-1):
Ai = substr( arg, x+1, length(arg)-x ):
i = get_Areg( Ai )
if( 1 <0 ) NOP():
else ({
TP (2) ;
AX[i] = get_consts( C );

. . . . PR RPN . R L
P A P O R AT P P O I T TR
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/* file put2.c */
/* seq la.3.9 */

#include "structures.h"
#include "regs.h"
#include "typvars.h"
#include "routines.h"
#include "timing.h"

put_nil( arg )
struct strng arg;

{ int i,x;

i = get_Areg( arg ):

if( 1 <O ) NOP(); else {

TP (2) :

AX[i] = tag( NIL, tcon ); }. 3}

put_structure( arg )
struct strng arg.;

{ int i,x;
long val;
struct strng F Ai;

x = delimit( arg, ',' ):

if( x == 0 ) NOP(); else {
F = substr( arg, 1, x-1);
Ai = substr( arg, x+1, length(arg)-x )
i = get_Areg( Ai );

i1f( 1 <O ) NOP(): else {
TP (3)

val = get_consts( F );

AX[1i] = tag( H, tstr );
stick (H++, val):

mode = write; }. }. O}

put_list( arg )
struct strng arg;

{ int i;

i = get_Areg( arg );

if( 1 <O ) NOP(): else {

TP (3)

AX[i] = tag( H, tlst );

mode = write; Y}, )

......

> e v e
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/* file regutils.c */ .
/* seq la.4.4 */
#include "structures.h" :
#include '"spacevars.h" X
#include "regs.h" .
#include "typvars.h" 5
#include "routines.h"
#define NUMASK OxO7ffffff y
extern struct strng BLANK; ;
get_2args( arg, V, i, n)
struct strng arg; ‘
char *V; A
int *i, *n; <
{ int x, y=1;
struct strng Vn, Aji;
x = delimit( arg, ',' ): <
1f(x=0) y--; Y
alse {
Vn = substr( arg, 1, x-1 ). |
Al = substr( arg, x+1, length(arg)-x ) ;
ti = get_Areg( Ai );
*n = get_XYreg( Vn ); .
1f( *n < O ) *n = get_Areg( Vn ): +3
LE(((*1 < 0) || (*n<0)) y--; 3
else *V = getch( Vn, 1 ); }; 9!
return( y ). } ‘
get_Areg( A ) a
struct strng A; .
’
{ int x; -
LE((( x = delimit( A, 'A' )) == 0 ) && _
(( x = delimit( A, 'X' )) == 0 )) return( -1 ); g
¢lse return( getnum( substr( A, x+1, length(A)-x))-1): )} ﬂ
;
get_XYreg( V ) »
struct strng V; -
>
{ int x; f
1f((( x = delimit( V, 'X' )) == 0 ) && (( x = delimit( V, 'Y' )) = 0)) %
return( get_Areg( V ) ): .
v
X
e
N
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else return( getnum( substr( V, x+1, length(V)-x])-1): }

long get_consts( C )
struct strng C;

{ long x;

$£( getch( C. 1) = "'&'

{ = substr( C, 2, length(C)-1 ).
x = ( getnum( C ) & NUMASK ) | ( tnum << 27 );

else if(( getch( C, 1) >= '0' ) && ( getch( C, 1) <= 'g'))
x = ( getnum( C ) & NUMASK ) | ( tnum << 27 );

else {

x = locate( Consts, Cno, C );
if(x < 0)

{ Consts[++Cno] .name = C;

Consts [Cno] .addr = Caddr;
Cspace[Caddr] .inst = C;
Cspace[Caddr++] .args = BLANK;

= Consts[Cno] .addr; }
else x - Consts[x].addr; }.

return( tag( x, tcon) ); }
struct strng makenum( val )

long val;
{ struct strng num;

int i;

sprintf( num.ch, " %-114d", val );

for( 1 = O; num. Ch[l] 1= '\O'; i++ )

num.len = 1 - 1;

return( num ); }
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#include <stdio.h>
#include "osdefs.h"
#include "regs.h"
#include "process.h"
#include "parameters.h"
#include "spacevars.h"
#include "instvars.h"
#include '"graph.h"

extern int quit, dbg, BKPT, BKPROC;
extern long ictr;
extern struct process *pt[]:;

extern int esc, mix;
long *processors;
int sim_cyc = 1;
float avg = O;
extern FILE *gfile;

simulate()

short 1, j.k;
long dummy [MAXPROCS] ;

TRV ELY VY UY T OV 4 et -

for (PROCESSOR = O; PROCESSOR < PROCESSORS; PROCESSOR++) {

sim() ;

if (quit)
return.;
}

j = running_processes () ;

k = runnable_processes (dummy) ;
if ((j = 0) & (k = 0)) {
printf ("DEADLOCK! !\n") .
debug ("dbg") ;

}

if (mix)

fprintf (gfile, "%d %d\n", sim_cyc, k+j);
avg = (avg*(sim_cyc-1)+k+j)/sim_cyc:
sim_cyc++;

}

int bkflag = O;

extern char *comstr();

sim()

{

long pid.

if (processors[PROCESSOR] == -1)
return;

pid = processors[PROCESSOR]:;

if (pt{pid] -> state != RUNNING)
return;

e,
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config_sim(pid);
if (BKPT == P)

if ((BKPROC == -1) || (BKPROC == cpid))

bkflag = 1;
if (tracing(cpid))
bkflag = 1;
if ((DBT) || (bkflag)) {
printf ("Running process %x
{f (cO == FORWARD) {
printf ("\n");
Cprn(P.P);
}

else

printf ("%s\n", comstr (c0)):;

dispatch() :
if ((DBT) || (bkflag)) Rprn():

if (bkflag) printf ("BREAKPOINT\n"):

save (pid) .
}

config_sim(pid)
long pid:;
{

shert i

struct process *p;

p = pt[pid]:

for (i = O; i < Rsiz; i++)
AX[i] = p -> AX[i]);

E=p ->E
B=p ->B;
N=p ->N;
H=p -> H;
P=p ->P;

CP =p -> CP;
TR = p -> TR;
HB = p -> HB;
S=p ->8;
W=p ->W;
E_FF = p -> E_FF;
cut = p -> cut;

mode = p -> mode;
parent = p -> parent;
cpid = p -> pid;

ictr = p -> ictr;

Wbase = p -> Wbase;
HPbase = p -> HPbase;
STKbase = p -> STKbase;

, cpid);

)

«
''''''
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TRLbase = p -> TRLbase;
PDL = p -> PDL;

cO =p -> cO;

cl =p ->cl;

kind = p -> kind;

}

save (pid)
long pid:
{

short i;

struct process *p;

p = pt[pid].

for (i = 0. 1 < Rn; i++)
p -> AX([i] = AX[i]:
.-> .
->
->
->
->
->
->
->
->
->
-> mode =

-> E_FF = E_FF;
-> cut = cut;
=> jctr = ictr;
-> cO0 = cO;
=>¢cl = cl;
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/* file
/* seq
#include
#include
#include
#inglude
#inglude
#inglude
#include

int mrk;
pquit()
{

}

NOP ()

{

quit

#endif

Cprn (

Aug 28 10:42 1986 specials.c Page 1

specials.c */
1.3.15 */

"regs.h"
"structures.h"
"spacevars.h"
"typvars.h"
"routines.h"
"parameters.h"
"instvars.h"

extern int quit;
extarn int 1P;
extern int dbg;

1;

#ifdef micro
prefetch(l);

printf(" in NOP : " ):

1P, 1P ); }

mark( arg )
struct strng arg:

{
#ifdef micro
prefetch(l);

#endif
mrk = 1;

}

smode ()

{

if (mode == read)
mode = write;

elsa if (mode == write)
mode = read;

}

A

]
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/* file strngio.c */
/* seq 1.4.1 t/

v
D

#include <stdio.h>
#include "structures.h"

extern struct strng endstr;

struct strng inputstr( fp )
FILE *fp:

{ int i;
char ch;
struct strng line;

1=1;

line.ch{0] = ' '; ;
tscanf( fp, "%c"., &ch ):

if( ch == EOF ) return( endstr ):

while( ch !'= '\n' )
{ if(ch=="'\t')ch="";
if((ch =" ") f| ((ch="") & ( line.ch[i-1] I= ' "}))

{ line.chf{i] = ch; i++; };
fscanf( fp. "%c". &ch ); }:

line.ch[i] = '\O';

line.len = i - 1;

return( line ).

outputstr( line )
struct strng line;
{ int i
if( line.len > O)

{ for( i =1; 1 <= line.len; i++)
printf("%c", line.ch[i] ): }: }

getnum( line )
struct strng line;

{ int i;

line.ch[line.len+1] = '\O';
sscanf( line.ch, "¥%d", &i );
return( i ); }
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long gethex( line )

struct strng line;
{ 1long i:

line.ch[line.len+l] = '\O';
sscanf( line.ch, "%1x", &i );

return( i ); }

char getch{ line, index ) A
struct strng line;
int index;

{ return( line.ch[index] ): }
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/* file strngutils.c */
/* seq 1.4.0 t/

#include "structures.h"

delimit( line, ch )
struct strng line;
char ch;

{ int i;

for( 1 =1; (( 1 <= line.len ) && ( line.ch{[i] !'= ch ) &&
( line.ch[i] !'= '\O' )). i++ );

if( 1 > line.len ) i = O;

return( i );

}
length( line )
struct strng line;
{
return( line.len ) }

struct strng substr( line, start, lenth )
struct strng line;
int start,lenth;

{ struct strng nline;
int limit, j;

nline.ch[0] = ' ';
nline.len = lenth;
if( start + lenth - 1 > length( line ) ) limit = length( line ) - start:
else limit = lenth;
for( j = 1; j <= limit; j++ )
nline.ch[j] = line.ch[start++];
for( j = limit; j < lenth; j++ )
nline.ch[j] = ' ';
nline.ch[lenth+l] = '\0'.
return( nline );

equalstr( 11, 12 )
struct strng 11,12;
{ 1int i,result;

if( length( 11 ) != length( 12 )) result = O;
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else
{ result 1;
for( i =0; (( £ <= length( 11 )) && result ), i++ )
if( 11.ch[i] !'= 12.ch[i] ) result = O;
return( result );

}
struct strng concat( 11, 12 )
struct strng 11,12;
{ struct strng 13; ’

int i, temp.

temp = length(11l):

for( 1 = O; i <= length( 11 ); i++ ) 1
13.ch{i] = 11.ch[i]; |

for( 1 = 1. 1 <= length( 12 ). i++ )
13.ch[temp+i] = 12.ch[i];

13.1en = temp + length(12): H

return( 13 ). }
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/* file tblutils.c */
/* seq 1.4.2 ./

#include <stdio.h>

#inglude "structures.h" ¢
#include '"spacevars.h"

#include "instvars.h"

locate( itbl, size, S )
struct tbl itbl([]:
struct strng S;
int size;

{ int i = 0O, found = O;

while(( 1 <= size ) && ( found = 0 )) {
if( equalstr( S, itbl(i].name )) found = 1;

else i++;
}
1f( found == ) return( -1 );
else return( i ). }

lddsptbl( fp. dtbl )
FILE *fp.
struct tbl dtbl(]:

{ 1int i;
struct strng line;
struct strng inputstr();

for( 1 = O; 1 < NUMINSTS; i++ )
{ 1line = inputstr( fp ). !
dtbl[i] .name = line; }. }
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/%t file unifyO.c */
/* seq la.3.11 “*/

#include "regs.h"
#include "structures.h"
#include "typvars.h"
#include "parameters.h”
#include "routines.h"
#include "instvars.h"
#include "timing.h"

extern int mixtbl[]:

unify( argl, arg2 )
long argl, arg2;

{ 1long temp;

mixtbl [UNIES]++; mixtbl [UNIEFR]++;
if(( type( argl ) == tvar ) || ( type ( arg2 ) == tvar )) {
if(( type ( argl ) == tvar ) && ( type(arg2) == tvar}))
if (value(argl) < value(arg2))
bind( argl, arg2 ):
else
bind( arg2, argl );
else if( type(argl) == tvar)
bind( arg2, argl );
else
bind( argl, arg2 ):
TP (2) ;
return( 1 );

}
else if(( type(argl) == tcon ) && ( argl == arg2)) {
TP (3) ;
return( 1 ):

else if((( type(argl) == tlst ) && ( type(arg2) == tlst )) ||
(( type(argl) == tstr ) && ( type(arg2) == tstr )))
{ mixtbl [UNIFS]--;
if( 'unify( stuck(value(argl)), stuck(value(argl)) )) (
TP (2) .
return (O) ;
}
else {
TP (8) .
temp = value(argl)+1;
argl = stuck( temp )
1£(!'( argl & tcdr )) argl = tag( temp, tlst ).
temp = value(arg2)+1;

»o T N N L S T U
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arg2 = stuck( temp ):

’ if(!'( arg2 & tcdr )) arg2
1f( tunify( argl, arg2 ))

return (0) ;

else return(l): }:

else {

TP (2) .
{ return( O );

AT AN A R R
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/* file unifyl.c */
/* seq la.3.12 */

#include "structures.h"
#include "regs.h"
#include "typvars.h"
#include "routines.h"
#include "timing.h"

unify_void( arg )
struct strng arg.

{ int i,n;
long val;

if( length( arg ) == O ) NOP():

else {

n = getnum( arg )

TP (1) .

switch( mode )

{ caseread : for( i =0; { <n; i++ ) {
val = decdr( stuck( S ) ):
if(( val & tcdr ) && ( type(val) != tvar )) {

TP (6) :
fail() .
break;

T -——wr

}
else 1f( !'( val & tcdr ) )
TP (4)
else {
TP (8) ;
mode = write;
n=n-1{i;
stick( value(val), tag( H, tlst ) | tcdr ):
break;
}
}
if( mode == read ) break;
case write : TP (2);
for( 1 =0; 1 < n; i+- ) {
stick (H++, tag( H, tvar ));
TP (2) ;
}

unify_variable( arg )
struct strng arg,

{ 1int n,typ.
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char c;
long val;

if(( n = get_XYreg( arg )) < O ) NOP(): else {
¢ = getch( arg, 1)

switch ( mode )

{ case read : val = decdr( stuck( S ) ):

if(( val & tcdr ) && ( type(val) !'= tvar )) {
' TP (4) ;
fail():
}
else if(( val & tcdr ) && ( type(val) == tvar )) {
i TP (7):
unify( val, tag( H, tlst ) | tcdr ).
' mode = write; }
else {
s TP (2) ;
! break;
case write : val = tag( H, tvar ):
TP (5) .
stick (H++, val); }:
if(ec="'Y") {

stick (E+envsz () +n, val):
}
else AX([n] = val; }: )

unify_value( arg )
struct strng arg;

{ int n;
char c;
long var,val;

if(( n = get_XYreg( arg )) < O ) NOP(): else (

c = getch( arg, 1 );

if(c="'Y) {
var = dereference( stuck(E+envsz ()+n) ).
TP (6) :
}
else {
var = dereference( AX[n] ).
TP (2) .
}
switch( mode )
{ case read : val = decdr( stuck( S ) ).
1f(( val & tcdr ) && ( type(val)

TP (5) .
fail().

'= tvar )) {
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}
else if(( val & tcdr ) && ( type(val) == tvar )) {
TP (7) . .
unify( val, tag( H, tlst ) | ‘tedr );
mode = write; }
else { .
val = dereference( val ); '
if( 'unify( var, val )) fail();
break; }; 3
case write )

TP (1) ;
stick (H++, var):

- .
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/* file wunify2.c %/
/* seq 1a.3.13 t/

l

' #include "structures.h"
' #include "regs.h"

; #include "typvars.h"

! #inglude '"routines.h"

i #include "timing.h"

static struct strng NILstr = { 3, " nil" };

unify_constant( arg )
[ struct strng arg.

{ int x;
long val,var;

val = get_consts( arg )
switch( mode )

{ case read : var = decdr( stuck( S ) ):
if(( var & tcdr ) && ( type(var) != tvar ))
TP (4) ;
fail();

else if(( var & tcdr ) && ( type(var) == tvar )) {
TP (8) ;
unify( var, tag( H, tlst ) | tcdr ).
mode = write;
}
else {
TP (S):
var = dereference( var )
if( 'unify( var, val )) fail():
break;

case write : TP (2):
stick (H++, val):

Yo}
unify_nil()
{ 1long val;
gswitch( mode )
{ case read : val = stuck(S):
TP (5)

1f('( val & tcdr ) ||

'( unify(val, tag(NIL, tcon) |tcdr))) fail():
break;
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case write : (
TP (2) ; )
stick (H++, tag( NIL, tcon ) | tedr ): }. } '

unify_cdr( arg )
struct strng arg;

{ int n,typ:
char c;
long val;

if({ n = get_XYreg( arg )) < O ) NOP(): else ({
c = getch( arg, 1 );
switch ( mode )

{ case read : val = stuck( S ).
TP(S)
if(!( val & tcdr )) val = tag( S, tlst ). ;
else val = val ~ tcdr. r
break:
case write : val = tag( H, tvar )
TP (6) )
stick(H++, val | tcdr). }: .
if( c ="Y ’
stick (E+envsz () +n, val); {
TP (2) ;
alse

AX[n] = val;
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/* file unify3.c */
/* seq la.3.16 */

#include "structures.h"
3 (1) ”
binclude "typvars.h"
#include "routines.h"
#include "parameters.h"
#include "timing.h"

unify_local_value (args) .
struct strng args; :

unify_value(args) ;

unify_local_val( arg )
struct strng arg.

{ int n; '
char c;
long var,val;

if(( n = get_XYreg( arg )) < O ) NOP(): else { '
c = getch( arg, 1 ):

if( c=="'Y") var = dereference( stuck(E+envsz()+n) ); ¢
else var = dereference( AX[n] ):

switch( mode )

{ case read : val = decdr( stuck( S ) ):
if(( val & tcdr ) && ( type(val) != tvar )) fail():
else if(( val & tcdr ) && ( type(val) == tvar ))

{ stick( value(val), tag( H, tlist ) | tcdr );
mode = write; }

else

{ val = dereference( stuck(S++) ).
if( 'unify( var, val )) fail():

break; }.
case write : if(( type( var ) = tvar ) && ( value( var ) > STKbase )) .
{ stick( H-1, tag( H+l, tlst) | tcdr ); >

var = tag( H, tvar );

stick( H++, var );

if( c = 'X') AX[n] = var; };
stick (H++, var);
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/* file wunused.c */
/* seq 1.3.16 */

#include "structures.h"

#include "regs.h"

#include "typvars.h"

#include "routines.h"

#include "parameters.h" .

unify_local_value( arg )
struct strng arg:

{ int n;
char c;
long var,val;

if(( n = get_XYreg( arg )) < O ) NOP(): else ({
¢ = getch( arg, 1 );
if(c = 'Y') var = dereference( stuck(E+env+n) );
else var = dereference( AX[n] );
switch( mode )
{ case read : val = dereference( stuck(S++) ):
if( 'unify( var, val )) fail():
else if( ¢ ='X' ) AX[n] = val;
S = value( stuck(S) ).
break;
case write : if(( type( var ) == tvar ) && ( value( var ) > STKbase })
{ stick( H-1, tag( H+1, tlst ));
var = tag( H, tvar ).
stick( H++, var );
if( c = 'X' ) AX(n] = var; }:
stick (H++, var):
stick (H++, tag( H+1l, tlst )):
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#define sW (Rn+8)

#define sTR (Rn+7)

#define sH (Rn+6)

#define sBP (Rn+5) /* if SEQ choice point */
#define sM (Rn+5) /* if AND choice point */
#define sBCP 4

#define sBCE 3

#define sN 2

#define sB 1

#define scp (Rn+8) /* SEQ choice point size %/
#define cutm Ox20000000

#define seqgcp OxOOO00000

#define andcp Ox40000000

#define d_andcp Ox60000000

#define ht Ox80000000

#define soll Ox40000000

#define ID(x) (x & OX1fffffff)

#define SAT (running_processes() == PROCESSORS)
#define SEQFLAG Ox80000000

#define SEQ(x) (x & SEQFLAG)

extern int scheck;
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#define sCE O :
#define sCB 1
#define sCP 2 b

#define sCN 3
#define env 4

.
..'.-z---




| el ahatehil ikl b deh i bbb ikt Ak ik A i lapa da sy “ad
Aug 4 17:31 1986 fork.h Page 1
struct fgentry {
long par, /* parent process id */
kind, /* AND or OR */
P, /* program counter */
parB, /* choice point that created process */
pid, /* ID of created process */
i /* "index": join table entry for AND processes,
child # for OR processes */
}
\vr"f"“:{"& NN AN I NN AR A
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#define
#define
#define
#define
#define
#define
#define
#define

GRAPH_FILE "/usr/tmp/ppp_graph"
MAXPOINTS SO0

XTICKS 10

XSTART O

XORG 170

YTICKS 10

YSTART O

YORG 15
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g$define BT_TBL 4

#define CP_TBL 5

#define LB 6

#define P_TBL 7

#define J_TBL 8

#define envp 9 /* to include TBL pointers */

#define pcp 3 /* PSEUDO choice point size */
#define EXIT Ox80000000

#define pseudocp OxcOOO0O00

#define UNKNOWN Ox10000000

#define NONE Ox80000000
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/* file instvars.h */

/* seq
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

1.1.6 ./
NUMINSTS 61

FAILS NUMINSTS
TYPEI NUMINSTS+1
TYPEII NUMINSTS+2
UNIES NUMINSTS+3
UNIFR NUMINSTS+4
BINDS NUMINSTS+5
ESCPS NUMINSTS+6
READS NUMINSTS+7
WRITS NUMINSTS+8
DERFS NUMINSTS+9
TRALS NUMINSTS+10
MXTRL NUMINSTS+11
MXSTK NUMINSTS+12
MXHEP NUMINSTS+13
MXPDL NUMINSTS+14
MXWIN NUMINSTS+15
SWAPS NUMINSTS+16

MIXSZ NUMINSTS+17

instvars . h Page 1
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#define WINSIZE 64

#define HPSIZE (1024-WINSIZE)

#define STKSIZE 1024

#define TRPDLSIZE 128

#define PMSIZE (WINSIZE + HPSIZE + STKSIZE + TRPDLSIZE)

----------
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#define FAIL o
#define SUC ]
#define NA 2
fdefine KILL 3
#define CUT 4

e
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#define ocp 18 /* or choice point sjze */

#define soB 1 /* MUST be same as sB!! */
#define soN 2
#define soE 3
#define soCP 4
#define soBP 5
#define spH 6
#define soTR 7
#define soW 8
#define soL 9
#define soC 10
#define soAR 11

#define orcp Ox80000000
#define SUCFLAG Ox40000000
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#define MAXPROCS 512

#define MAXINSTS 16
#define MAXFORKS 16
#define MAXMSGS 16
#define MAXREQS 16

#define TIMEOUT O
##define SLEEP 1
#define DIE 2

#define FORWARD O

#define KILL_DESC_AND_DIE 58
#define FAIL_FROM_OR 56
#define FAIL_FROM_AND 57
#define RACKWARD 58

#define EUNNINQ 1
E 2

#define R
#define BLEEPING 3

#define ggg‘ (dbg || tracing(cpid))
#define TPROCS § ' ’

extern char $kindstr(), *msgstr (), *stageste (), *comstr () :
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/* file parameters.h */
/* seq 1.1.0 */

#define Psiz 128
#define Tsiz 1024
#define Csiz 2048
#define Dsiz (1024*.024)

/* memory allocation of top level process */
#define THPbase 128

#define TSTKbase (16*1024)

#define TTRLbase (31*1024)

#define TPSIZE (32+1024)

extern long Wbase;
extern long HPbase;
extern long STKbase;
extern long TRLbase;
#define Rsiz 8
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\ #define Rsiz 8

struct process {
short occ, kind, state;
long AX[Rsiz],
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/* file regs.h */
/* seq 1.1.1 t/

#define AND O
#define OR 1
#define DET_AND 2

#define Rn 8
extern long

cpid,
parent;
extern int
N,
mode;
extern short
kind;

extern int dbg, PROCESSORS, PROCEJSOR;
extern long *stack;

extern
extern

struct tbl Consts{]:
struct strng BLANK:
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Aug 4 17:31 1986

struct rgentry {
short request;
long pid:

’
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/* file routines.h */
/* seq 1.1.5 v/

struct strng substr ().
struct strng makenum() :
struct strng concat():
long value():

long numvalue():

long tag():

long dereference() ;
long stuck():

long cptype():

long OS_FORK() :

long jte():

long gethex():

long emask () :
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Aug 4 17:31 1986 spacevars.h Page 1

/* file spacevars.h */
/* seq 1.1.2 */

extern long Caddr, Pno, Lbloc, Cno;
extern struct tbl Ptbl([]. Ltbl([]:
extern struct space Cspace(].

extern irt mixtbl{]. inst_total:
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/* file structures.h */
/* seq 1.1.3 */

struct strng {
int len;
char ch([80]; }.

struct tbl ({
struct strng name.
long addr ;

struct space {
struct strng ins<

struct strng args.




Aug 4 17:31 1986 timing.h Page 1

(TIME [PROCESSOR] += (x))
GET_LOCK CSEC [PROCESSOR] ++
RELEASE_LOCK

PROC_STATE_DUMP_TIME 25
PROC_STATE_LOAD_TIME 25
FORK_TIME 10
MSG_WRITE_TIME 4

extern float *TIME,
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/* file typvars.h */
/* seq la.l.4 t/

#define tcdr Oxz20000000
#define tlist O
#define tstr 1
#define tcon 3
#define tvar 2
#define tnum 1

#define write O
! #define read 1
{ #define NIL -1
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