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CHAPTER 1
INTRODUCTION

PURPOSE

The purpose of this manual is to provide information for all the FORTRAN routines and commands
for the iPSC/2. The commands and routines are presented in alphabetical order by chapter.

SCOPE

This manual assumes you have a basic understanding of how these commands and routines are used.
If you do not, you should read the iPSC/2 User’s Guide.

Also, there are on-line example programs that may help familiarize you with iPSC/2 software usage.
You can find these in the “/usr/ipsc/examples/fortran” directory.

This manual does not cover UNIX tools, nor does it provide information about any of the languages

available on the iPSC/2 system. Refer to the list of applicable documents for the titles of manuals
covering these topics.
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Introduction

CONTENTS

This manual contains the chapters and appendices listed in Table 1-1.

1

-2

Table 1-1

Manual Contents

Chap

Title

Contents

Introduction

iPSC/2 Commands

iPSC/2 FORTRAN Routines

iPSC/2 Veclib Routines

TYPESEL Mask

FORTRAN Communication

Utilities

Describes this manual and other applicable
documents.

These are UNIX-type commands that control
program execution on the cube. They provide
such functions as: obtaining access to the cube,
loading node processes, killing processes, and
waiting for processes to complete.

These are program calls for the two FORTRAN
system interface libraries: the host library for
linking with host programs and the node
library for linking with node programs. These
routines allow you to access and release cubes,
load processes, pass messages between node
processes, and many other functions.

These routines provide a basic set of vector
operations which can be used to replace
FORTRAN DO loops.

Gives the procedure for building a TYPESEL
mask which is used to select messages.

These are routines which provide higher level
constructs for interprocess communication.
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Introduction

APPLICABLE DOCUMENTS

The i.PSC/Z manual set is composed of UNIX and iPSC/2 manuals as well as some additional manuals
applicable to programming on the iPSC/2. Refer to Table 1-2.

_ Table 1-2
Applicable Documents

Title Description

iPSC/2 User’s Guide Gives an overview of the iPSC/2 hardware
and software, describes the iPSC/2
programming environment, and provides

an example.
UNIX System V User’s Guide Provides a general description of UNIX.
UNIX System V User’s Reference Describes all the UNIX system user
Manual commands.

UNIX System V Programmer’s Guide Describes the UNIX system programming
environment and provides detailed
descriptions of 14 programming tools.

UNIX System V Programmer’s Contains descriptions of commands, system
Reference Manual calls, subroutines, libraries, file formats,
macro packages, and character set tables.

iPSC/2 Green Hills FORTRAN Describes the FORTRAN compiler for the
Language Reference Manual 80386. It explainslanguage features and
extensions that are supported, as well as
various restrictions. It also describes the
calling conventions, register and memory
allocation strategies, and program
optimization.
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iPSC/2 Commands

CHAPTER 2
iPSC/2 COMMANDS

INTRODUCTION

This chapter documents all the iPSC/2 commands. These commands allow you to perform s+ <asks
as accessing and releasing cubes and loading, starting, and killing cube processes. You can invoke
these commands from your terminal or from a shell script.

In addition, almost all of these tasks can be initiated from user “host” programs via the iPSC/2
routines (refer to Chapter 3).

The iPSCT/2 commands can be found in the /usr/bin library.
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iPSC/2 Commands

Table 2-1

Command Summary

Command Invocation

Description

attachcube [-c cubename]

cubeinfo [-a] [-s] [-n]

getcube [-c cubename] [-t cubetype] [-h srmname]

killcube [-c cubename] [-p pid] [node...]
load [-c cubename] [-p pid] [-H] [node..] filename

[arguments. . .]

newserver [-c cubename]

rcc [[-cpp] [-h srmname] [cc__options]] filename
rf77 [[-cpp] [-h srmname] [f77__options]] filename
rld [[-h srmname] [Id__options]] filename

ras [[-h srmname] [as__options]] filename

rar [[-hsrmname] [ar__options]] filename

relcube [-c cubename] [-a]
startcube [-c cubename] [-p pid] [node...]

syslog [-e]

waitcube [-c cubename] [-p pid] [-f] [node...]

Make the default or specified
cubename the current attached cube.

Return cube ownership information.

Allocate a cube and make it the
current attached cube.

Kill node processes.
Load a user process into the cube.

Start a new file server for the
specified cube.

Remote iPSC/2 development utilities
which are: the C compiler, FORTRAN
compiler, linker, assembler, and
librarian.

Release cube(s).
Start a process executing on the cube.

Send the output of a host process to
the file server handling I/0 from the
nodes.

Wait for process(es) on node(s) to
complete.
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iPSC/2 Commands

ATTACHCUBE(1) iPSC/2 ATTACHCUBE(1)

Make the default or specified cubename the current attached cube.

Invocation Sequence

attachcube [-c cubename]

Description

-c cubename Allows you to attach to a specific, named cube. You name a cube when
you invoke getcube. Valid names are any ASCII character string, 15
characters or less. Names longer than 15 characters are truncated to 15
characters. Cubenames cannot start with a dash ('-’) or a space. If this
argument is not used, the default cubename, “defaultname”, is used.
If the specified cube does not exist, an error is returned.

Subsequent message-passing and load operations (such as csend, crecv,
load, killcube) apply to the cubename to which you are attached. If you
need to find out the names of the cubes that you have allocated, use
the cubeinfo command.

You can only attach to only one cube at a time. If multiple names are
specified, an error is returned.

Attachcube is used when you have several cube partitions and you need to attach to one other
than the one you are currently attached to. In the course of a session, you may allocate several
cubes using the getcube command. Let's say that these three commands were invoked:

getcube

getcube -c alpha

getcube -c beta
The current attached cube is the last cube allocated (beta). To change the current cube back to
the default cubename, type attachcube. Compare this command to the attachcube routine. The
command changes the shell’s current cube. The routine changes only a host process’s current
cube; the shell is unaffected.

Usage Examples

Attach to the default cubename of attachcube
“defaultname”

Attach to a cube named “alpha” attachcube -c alpha
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iPSC/2 Commands

ATTACHCUBE(1) (cont.)

Errors
attachcube: cubename does not exist

attachcube: internal cube usage limit

attachcube: commser not responding

attachcube: lifeline not responding

See Also

cubeinfo, getcube, relcube
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Use cubeinfo to determine cube names.

Limit of 10 cubes may be allocated. Try again later
when system is not so busy.

Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.



iPSC2 Commands

CUBEINFO(1) iPSC/2 CUBEINFO(1)

Returns cube ownership information.

Invocation Sequence
cubeinfo [-a] [-s] [-n]

Description

-a Allows you to get information about all the cubes that you own on the

system from which you invoked the command.

-S Gets information about all the cubes on the system from which the
command was executed. If executed on an SRM, this command will
show how the cube that is connected to that SRM is allocated. If
executed on aremote development machine, this command will show
all cubes that have been allocated from that workstation.

-n Gets information about how cubes are allocated on all SRM’s . Itis
equivalent to executing “cubeinfo -s” on each SRM on the network.
This parameter is not allowed on the SRM.

All of the arguments are optional. Cubeinfo with no arguments will return information about
the currenct attached cube.

Below are three examples of output using different cubeinfo options:
cubeinfo (no switches) from an SRM named "yosemite”:

CUBENAME USER SRM HOST TYPE TTYS
cubel don yosemite yosemite 4 console

cubeinfo -a from a remote development machine named “shasta”:

CUBENAME USER SRM HOST TYPE TTYS
defaultname  don klingon shasta 4 ttyT1
alphabeta don klingon shasta 8

cubeinfo -s from a remote development machine named “shasta”:

CUBENAME USER SRM HOST TYPE TTYS

defaultname  don klingon shasta 4 REMOTE
alphabeta don klingon shasta 8 REMOTE
testcube jan argon shasta 1 REMOTE
defaultname  root salmon shasta 2m8 REMOTE
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iPSC/2 Commands

CUBEINFO(1) (cont.) iPSC/2 CUBEINFO(1) (cont.)

The columns are defined as follows: ‘
CUBENAME- the name given to the cube when it was allocated with getcube

USER - the user id of the owner of the cube

SRM - the name of the system resource manager

HOST - the name of the system from which getcube was invoked

TYPE - the size and type of cube

TTYS - the terminal from which getcube was invoked. A user could have multiple TTYs if

an SRM has multiple terminals or if getcube was invoked from more than one
window on a multi-window workstation. REMOTE in this column means that
getcube was invoked from a remote development machine, not a system resource
manager. TTY's are only displayed for attached terminals.

Usage Examples
Find out the name of your current cube cubeinfo

Find out the names of all your cubes cubeinfo -a
on this system

Find out how cubes on the entire network cubeinfo -s
are allocated

Errors
cubeinfo: there is no attached cube Use -a or -s for more information.

cubeinfo: there are no cubes allocated No information was available because no cubes
have been allocated.

cubeinfo: internal cube usage limit Limit of 10 cubes may be allocated. Try again later
when system is not as busy.

cubeinfo: commser not responding Internal system resource manager process error.

Cube management processes are not responding.
Try rebooting cube with bootcube.

cubeinfo: lifeline not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

See Also
getcube, relcube
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iPSC/2 Commands

<

GETCUBE(1) iPSC/2 GETCUBE(1)

Allocate a cube and make it the current cube.

Invocation Sequence
getcube [-c cubename] [-t cubetype] [-h srmname]

Description

-c cubename Allows you to allocate multiple cubes. You assign names to cubes
when you invoke getcube so that the system will know which cube a
program will be connected to. Valid names are any ASCII character
string, 15 characters or less. Names longer than 15 characters are
truncated to 15 characters. Cubenames cannot start with adash ('-') or
aspace. One of the cubes that you get can be named the default name
of “defaultname”. Other cubes must be assigned unique names (see
Usage Examples). If you specify a name that you (or anyone using your
login name) are already using, an error is returned.

. Cube commands (such as load, killcube, etc.) use cubename as their
target. If you need to find out the names of the cubes that you have
allocated, use the cubeinfo command.

You can get only one cube at a time. If multiple names are specified,
anerroris returned. If no cubes can be allocated, an error is returned.

-t cubetype Allows you to specify the size and type of your cube. Specify size first
followed by type in a contiguous string (no spaces). Strings must be 15
characters or less. Strings longer than 15 characters are truncated to 15
characters.

Size can be either:
nwhere n is the number of nodes (for example: 8) or,

dn where d indicates dimension and n is the size of the dimension (for
example: d3).

If you do not specify size, you will get the largest available cube. (Use
cubeinfo to find out the actual size and type allocated.) The number of
nodes allocated will always be a power of two. If the size you specify is
not a power of two, it will be rounded up.

2-7 Programmer’s Reference Manual



iPSC/2 Commands

GETCUBE(1) (cont.) iPSC/2 GETCUBE(1) (cont.)

2-

The choices for type are as follows:

nothing  gets cube of any type.

vx vector

sx nodes with SX installed

ml nodes with at least 1M byte of memory each
m4 nodes with at least 4M bytes of memory each
m8 nodes with at least 8M bytes of memory each
ml6 nodes with at least 16M bytes of memory each
f nodes with 387 installed

So, -t 2 specifies a 2-node cube, -t 16vx specifies a 16-node vector cube,
and -t d3m4 specifies an 8-node 4M byte per node cube.

To get a hybrid cube, specify the different sizes and types separated by
“/" in one string. For example, -t 4vx/4m8 gets four vector nodes and
four nodes with 8M bytes of memory each.

-h srmname Allows you to specify a particular system resource manager from
multiple system resource managers on the network. Specify the
network name of the SRM. This switch is only useful on a remote
development machine and is ignored on an SRM. From an SRM, you
can only allocate cubes on your local SRM.

Getcube allocates a new cube, names it for future reference, and makes it the current cube. If
you want to run more than one application, allocate additional cubes, assigning each one a

unique name. You are automatically attached to the last cube allocated. If you want to attach
to another cube, use attachcube. ‘

Getcube also starts a file server to handle I/0 operations performed by the nodes in the cube. If
you do a getcube and then change shells, current working directories, or environmental variables,
use newserver to pass these changes to the file server. If you do not invoke newserver, changes
you make to your host environment will not be passed to the file server. One possible, undesired
result of not invoking newserver might be that your program cannot find files, because the file
server’s current directory was not changed when you did a cd after getcube.

If you want to redirect the input or output of the file servers, redirect getcube. For example,
invoke getcube > outfile.

All of the parameters are optional and will have defaults assigned if you omit them. Getcube
with no arguments will reserve a cube for you with the default name, “defaultname”. The
number of nodes reserved for this cube will be the largest integral power of 2 that is possible
given the exisiting set of unallocated nodes.

Programmer’s Reference Manual



iPSC/2 Commands
GETCUBE(1) (cont.) iPSC/2 GETCUBE(1) (cont.)

Getcybe reports when it is successful. If you use the defaults, you can invoke cubeinfo to find out
the size of the cube that was actually allocated.

All the ;ubes Fhat you own are automatically released when you log out unless you specify
otherwise by invoking getcube with nohup; for example nohup getcube.

Usage Examples

Allocate first available cube of any type and getcube
size with the default name of
“defaultname”

Allocate a 4-node, vector cube getcube -c alpha -t 4vx
named “alpha”

Allocate first available cube of any type and getcube -h hal
size with the default name on a
system resource manager named “hal”

f* Errors
\

getcube: internal cube usage limit Limit of 10 cubes may be allocated. Try again later
when cube system is not as busy.

getcube: commser not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

getcube: lifeline not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

getcube: cubename already exists Use a different name.
getcube: cubetype not found Could not find a cube of the type requested.
getcube: no srm that matched your Remote development machine error only. Could
request was found not find an SRM with a cube of the type requested.
See Also

attachcube, cubeinfo, newserver, relcube
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KILLCUBE(1) iPSC/2 KILLCUBE(1)

Kill node processes.

Invocation Sequence

killcube [-c cubename] [-p pid] [node...]

Description
-ccubename The name of the cube that you wish to kill a process on. If no name is
given, the current attached cube is used. If the cube does not exist, an
erroris returned.
-p pid The pid of the process to be killed. If no pid is given, all processes are
killed.
node... You can kill any process on any node(s). If no node is specified, all

processes, or just those specified with -p, on all nodes are killed.

Killcube kills the specified processes and flushes messages related to those processes. It is not an
error to use killcube to kill a nonexistent process.

Usage Examples

Kill all processes on all nodes in the killcube -c alpha
cube named "alpha”

Kill process 1 on the first three nodes killcube -p 101 2
in the shell’s current cube

-10 Programmer’s Reference Manual
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iPSC/2 Commands

iPSC/2 LOAD(1)

Loads a user process into the cube.

Invocation Sequence

load [-c cubename] [-p pid] [-H] [node...] filename [arguments...]

Description

-ccubename

-p pid

node...

filename

arguments...

The name of the cube that you wish to load. If no name is given, the
current attached cube is used. If the cube does not exist, an erroris
returned.

The process ID assigned to this process. If -p is not used, the pid will be
zero. If you are loading multiple processes on a single node, you must
assign each a unique pid. Valid pids include any integer value, zero
and greater.

Do not start the process immediately. The process will not start until
startcube is executed.

Specify the number of a node into which the process is to be loaded.
You can enter multiple node numbers, separated by a space. If no
node is specified, all nodes are loaded.

The pathname of the process that you wish to load. The first
characeter of filename must not be a numeric digit.

Arguments for the process.

When you load a process with the load command, a message is displayed giving the size of the
process in bytes and the amount of memory still available.

To load more than one process, invoke the load command for each process separately. Assign
each a unique "pid”. You can vary the values of the other arguments for each load. For
example, use the "-H" on one load and not on another.

Usage Examples

Load process “proc3” into all the nodes in load -p 3 /usr/tom/proc3
the current cube assigning it processid 3

Load process “node__pgm" into nodes 3 load -c alpha 3 4 node_pgm input_file
and 4 of a cube named “alpha”, and 1000
give itarguments “input__ file”

and “1000".
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LOAD(1) (cont.)

Errors

load:
load:

load:

load:
load:

load:

load:

load:

load:

load

invalid pid
invalid node

out of process slots

pid already in use
not enough memory

invalid loader record

invalid loader message

no such file or directory
invalid object file

: there is no attached cube

See Also

killcube
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Pid must not be negative.
Node number must be in range of cube size.

Use fewer processes. Up to 20 processes per node are
allowed

Use a different pid.
Reduce the size of the process or get different cube.

Internal error, try again. You may have to use
bootcube.

Internal error, try again. You may have to use
bootcube.

Correct the filename.
Specify a loadable file.

Use getcube to allocate a cube and attachcube to
change cubes within your program.
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-

NEWSERVER(1) iPSC/2 NEWSERVER(1)

Start a new file server for the specified cube.

Invocation Sequence

newserver [-c cubename]

Description

-c cubename Allows you to start a new file server for a specific named cube. You
give cubes names when you invoke getcube. Valid names are any ASCII
string, 15 characters or less. Names longer than 15 characters are
truncated to 15 characters. Cubenames cannot start with a dash (*-') or
aspace. Ifthisargumentis not used, the current attached cube is
used. If the specified cube does not exist, an error is returned. If you
have no cube attached, an error is returned.

If you need to find out the names of the cubes that you have allocated,

( use the cubeinfo command.

You can specify only one cube at a time. If multiple names are
specified, an error is returned.

A file server, to handle I/0 for the nodes, is automatically created when you allocate a cube with
getcube. If after doing getcube you change shells, current working directories, or environmental
variables, those changes do not get passed on to the file server unless you invoke newserver.
Newserver actually kills the original file server and starts a new one. If you do not invoke
newserver, changes that you make to your environment will not be passed to the file server. One
undesired result of not invoking newserver might be that your program cannot find files, because
the file server’s current directory was not changed when you did a cd between programs. If you
want to redirect the standard input, standard output, or standard error of the file servers,
redirect newserver. For example, invoke newserver > outfile. For information on redirection,
refer to the UNIX System V User’s Guide.

Usage Examples

Start a new file server for the current newserver
attached cube

Start a new file server for a cube newserver -c alpha
named “alpha”

)
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NEWSERVER(1) (cont.) iPSC/2 NEWSERVER(1) (cont.)
Errors
newserver: cubename does not exist Use cubeinfo to find out cube names.
newserver: internal cube usage limit Limit of 10 cubes may be allocated. Try again later

when system is not as busy.

newserver: commser not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

newserver: lifeline not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

See Also

getcube, syslog
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RCC, RF77, RLD, RAS, RAR(1) iPSC/2

Remote iPSC/2 development utilities: the C compiler, FORTRAN compiler, linker, assembler, and
librarian. These utilities are run from a remote development machine.

Invocation Sequence
rcc [[-cpp] [-h srmname] [cc__options]] filename(s)
rf77 [[-cpp] [-h srmname] [f77__options]] filename(s)
rld [[-h srmname] [Id__options]] filename(s)
ras [[-h srmname] [as__options]] filename(s)
rar [[-h srmname] [ar__options]] filename(s)

Description

-cpp Run the remote host C preprocessor before compiling the files on the
SRM. This allows use of include files that exist only on the remote host.

-h srmname Run the remote utility on the specified SRM. If this switch is not used,

(’ the remote environment software uses the first system resource
manager available in the srms file.

*_options You can use any of the options that are available to the utility when it
is running on the system resource manager (not the options the utility
may have when running on the remote development machine). Refer
to the various compiler and UNIX manuals for valid options and
descriptions. ’

filename(s) The necessary input file(s) for the specified remote utility.

Cube programs must be compiled, assembled, and linked on an iPSC/2 system resource manager.
Therefore, programs developed on a remote development machine, must be processed with
these utility programs before being run on an SRM or cube.

The ree, rf77, rid, ras, and rar programs allow you to generate executables for the iPSC/2 SRM or
cube remotely by sending the files from your remote development machine to an available SRM.
Unless you specify an SRM by using the -k switch, the remote environment software finds an SRM
that can be used for execution, as listed in the srms flle. Once found, the remote utility copies all
of the files and the command line to that SRM. The status of the command is returned to the
remote development machine along with all resulting files. Since no files remain on the SRM,
the remote utilities can run on any SRM.
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iPSC/2

The resulting files are:

RCC, RF77, RLD, RAS, RAR(1) (cont.)

.0.ipsc iPSC object files. iPSCis appended to differentiate these files from object files
produced on the remote development machine. These files are produced by ras,

rcc -c,and rf77 -c.

5.ipsc iPSC Assembly Language source files, produced by rcc -S and rf77 -S.

.i.ipsc Preprocessed C source file, produced by running the C preprocessor on the SRM
using rcc -P.

.ipsc SRM executable program. As with executable programs on the SRM, some are

intended to be run on the nodes and some on the SRM, depending on how they
were linked. If they are node executable, they must be “loaded”. In both cases, it
is recommended that you do not try running iPSC programs on a remote
development machine as they will produce unpredictable results.

.a.ipsc Archives made by rar. You can only link to these files on the SRM.

Usage Examples

Preprocesses a program named ctest on the rcc -cpp -c ctest.c
remote development machine; remote C - produces file ctest.o.ipsc
compiles ctest on the first SRM available

Remote FORTRAN compile and link a

program named ftest

Remote link a program named ctest

rf77 -o ftest ftest.f
- produces file ftest.ipsc

rld -o ctest -lnode ctest.o.ipsc
- produces file ctest.ipsc

Remote assemble a program named astest ras -o astest astest.s

Remote archive two object files

Errors
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<command > : no srm that matched your
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- produces file astest.o.ipsc

rar -cr local _archive
local objl.o.ipsc local obj2.o.ipsc
- produces file local__archive.aipsc

Remote development machine error only. Could
not find an SRM with a cube of the type
requested.
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iPSC/2 Commands

iPSC/2 RELCUBE(1)

Release cube(s) previously allocated with getcube.

Invocation Sequence

relcube [-c cubename] [-a]

Description

-ccubename

Allows you to release a specific named cube. You give cubes names
when you invoke getcube. Valid names are any ASClII string, 15
characters or less. Names longer than 15 characters are truncated to 15
characters. Cubenames cannot start with a dash ('-) or a space. If this
argument is not used, the current attached cube is released. If the
specified cube does not exist, an error is returned. If you have not
allocated a cube, an error is returned.

If you need to find out the names of the cubes that you have allocated,
use the cubeinfo command.

Allows you to release all of the cubes that you own on the system from
which you invoked relcube.

All of the parameters are optional and will have defaults assigned if you omit them. All the
cubes that you own are automatically released when you log out unless you invoke getcube with

nohup.

Usage Examples

Release the current cube relcube
Release the cube named “alpha” relcube -c alpha
Release all cubes owned by you relcube -a
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RELCUBE(1) (cont.) iPSC/2 RELCUBE(1) (cont.)
Errors
relcube: cubename does not exist Use cubeinfo to find out cube names.
relcube: internal cube usage limit Limit of 10 cubes may be allocated. Try again later

when system is not as busy.

relcube: commser not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

relcube: lifeline not responding Internal system resource manager process error.
Cube management processes are not responding.
Try rebooting cube with bootcube.

See Also

getcube

2-18 Programmer’s Reference Manual



iPSC2 Commands

STARTCUBE(1) iPSC/2 STARTCUBE(1)

Start a process executing on the cube.

Invocation Sequence

startcube [-c cubename] [-p pid] [node...]

Description

-c cubename The name of the cube that you wish to start a process on. If no name is
given, the attached cube is used. If the cube does not exist, an error is
returned.

-p pid The pid of the process that you wish to start. If no pid is given, all
processes are started.

node... You can start any process on any node(s). If no node is specified,
processes on all nodes are started.

f This command is used to start processes loaded with the -H switch. It has no effect on processes

that are already running. Itis not an error to use startcube to start a nonexistent process.

Usage Examples

Start all processes loaded with the -H startcube
argument
Start process 3on nodes5and 6in startcube -c alpha -p 35 6

cube named “alpha”
See Also

killcube, load

)
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Send the output of a host process to the file server handling I/O from the nodes.

Invocation Sequence
syslog [-e]

Description
-e Send data to standard error of file server.

The default (no switch specified) is to send data to the standard output of the file server. The -e
option sends it to standard error.

A file server, to handle I/O for the nodes, is automatically created on the system resource
manager when you allocate a cube with getcube. Syslog can be used as a filter to send the
standard output of a host process to the standard output or standard error of the file server.
Thus, you can insure that print* statements from both the node and host processes go to the
same device/file.

Syslog reads from its standard input, and when a newline character is encountered, it sends all
the characters read, up to and including the newline character, as a “write-to-standard-
{outpuverror}” message to the file server.

Usage Examples

Send all the characters written to the host | syslog
standard output of host to the standard
output of the file server.

Send all the characters written to the host | syslog -e

standard output of host to the standard
error of the file server.
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WAITCUBE(1) iPSC/2 WAITCUBE(1)

Wait for process(es) on node(s) to complete.

Invocation Sequence

waitcube [-c cubename] [-p pid] [-f] [node...]

Description

-ccubename The name of the cube that contains the process you wish to wait on. If
no name is given, the attached cube is used. If the cube does not exist,
an erroris returned.

-p pid The pid of the process to be waited for. If no pid is given, waitcube
waits on all processes.

-f If -fis used, waitcube returns when the first process that meets the
requirements specified by the other switches completes. The defaultis
to wait for all specified processes.

\ node... You can wait for any process on any node(s). If no node is specified,

waitcube waits for all nodes.

This command is useful when running multiple applications from a shell script. You canstart an
application, do a waitcube, and when it returns (because the application is finished), the shell
script can start the next application. Itis not an error to use waitcube to wait on a nonexistent
process.

Usage Examples

Wait for all processes on all nodes of waitcube
attached cube to complete

Wait for process 5 on cube named “alpha” waitcube -c alpha -p 5
to complete

Wait for the first process on node 6 to waitcube -f 6
complete
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CHAPTER 3

iPSC/2 FORTRAN ROUTINES

INTRODUCTION

This chapter documents each of the iPSC/2 routines in the two FORTRAN system interface libraries:
host and node. These routines allow you to perform such tasks as accessing and releasing cubes,
loading, starting, and killing processes, and passing messages between processes.

Routines for host processes are found in the /usr/lib/libhost.a library and routines for node processes
are found in the /usr/lib/libnode.a library.

The routines are listed alphabetically. Table 3-1 gives a summary of the routines with a synopsis,
brief description, and whether the routine is available for host, node, or both programs. The
routines are documented as follows:

name of the routine and a brief description
Ssynopsis

detailed description including input parameters
return values where applicable

error messages returned by this routine

list of related routines

3-
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Table 3-1 (Page 1 of 4)

FORTRAN Routine Summary
. Host/ . D int
escription
Routine Node Synopsis P
ATTACHCUBE host SUBROUTINE ATTACHCUBE(CUBENAME) | Attach to a cube and make
CHARACTER CUBENAME*(*) itthe current cube.
CPROBE host/node | SUBROUTINE CPROBE(TYPESEL) Wait for a message to
INTEGER TYPESEL arrive.
CRECV host/node | SUBROUTINE CRECV(TYPESEL,BUF,LEN) | Receive a message and
INTEGER TYPESEL wait for completion.
INTEGER BUF(*)
INTEGER LEN
CSEND host/node | SUBROUTINE CSEND(TYPE,BUF,LEN, Send a message and wait
NODE, PID) for completion.
INTEGER TYPE
INTEGER BUF(*)
INTEGER LEN, NODE, PID
CTOHD host SUBROUTINE CTOHD(SV,N) Convert node byte order to
HTOCD SUBROUTINE HTOCD(SV,N) remote development
machine byte order (or
CTOHF SUBROUTINE CTOHF(SV,N) remote development
HTOCF SUBROUTINE HTOCF(SV,N) machine to node byte order).
CTOHL SUBROUTINE CTOHL(SV,N)
HTOCL SUBROUTINE HTOCL(SV,N)
CTOHS SUBROUTINE CTOHS(SV.N)
HTOCS SUBROUTINE HTOCS(SV,N)
INTEGER SV
INTEGER N
CUBEINFO host INTEGER FUNCTION CUBEINFO (CT, Obtain information about
NUMSLOTS,GLOBAL) allocated cubes.
CHARACTER*16 CT
(SLOTSIZE,NUMSLOTS)
INTEGER NUMSLOTS, GLOBAL
FLICK host/node | SUBROUTINE FLICK() Relinquish CPU to another
process.
FLUSHMSG host/node | SUBROUTINE FLUSHMSG(TYPESEL, Flush specified messages
NODE, PID) from the system.
INTEGER TYPESEL, NODE, PID
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iPSC/2 FORTRAN Routines

FORTRAN Routine Summary
. Host/ . ...
Routine Node Synopsis Description
GETCUBE host SUBROUTINE GETCUBE Allocate a cube.
(CUBENAME,CUBETYPE,
SRMNAME, KEEP)
CHARACTER CUBENAME*(*)
CHARACTER CUBETYPE*(*)
CHARACTER SRMNAME*(*)
INTEGER KEEP
GINV host/node | INTEGER FUNCTION GINV(J) Returns the inverse of
INTEGER J GRAY.
GRAY host/node | INTEGER FUNCTION GRAY(J) Returns the binary-reflected
INTEGER J Gray code for an integer.
HANDLER node EXTERNAL IFUNC Provide user-written
SUBROUTINE HANDLER exception handler.
(TYPE, IFUNC)
INTEGER TYPE
HRECV node INTEGER FUNCTION HRECV Provide user-written
(TYPESEL, BUF, LEN, PROC) exception handler for receive
INTEGER TYPESEL traps.
INTEGER BUF(*)
INTEGER LEN
EXTERNAL PROC
INFOCOUNT host/node | INTEGER FUNCTION INFOCOUNT( )| Returns information about a
INFONODE INTEGER FUNCTION INFONODE() | pending or received
INFOPID INTEGER FUNCTION INFOPID( ) message.
INFOTYPE INTEGER FUNCTION INFOTYPE()
IPROBE host/node | INTEGER FUNCTION IPROBE( Determine whether a
TYPESEL) message of a selected type
INTEGER TYPESEL is pending.
IRECV host/node | INTEGER FUNCTION IRECV Receive a message.

(TYPESEL, BUF, LEN)
INTEGER TYPESEL
INTEGER BUF(*)
INTEGER LEN
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Table 3-1 (Page 3 of 4)

FORTRAN Routine Summary
. Host/ : D inti
escription
Routine Node Synopsis P
ISEND host/node | INTEGER FUNCTION ISEND(TYPE, Send a message.
BUF, LEN, NODE, PID)
INTEGER TYPE
INTEGER BUF(*)
INTEGER LEN, NODE, PID
KILLCUBE host/node | SUBROUTINE KILLCUBE(NODE, Terminate and clear out a
PID) process(es).
INTEGER NODE, PID
KILLPROC host/node | SUBROUTINE KILLPROC(NODE, Terminate a process.
PID)
INTEGER NODE, PID
KILLSYSLOG host SUBROUTINE KILLSYSLOG() Terminate a SYSLOG
process.
LED node SUBROUTINE LED(LSTATE) Turn the node board's
INTEGER LSTATE green LED on or off.
LOAD host/node | SUBROUTINE LOAD(FILENAME, Load a node process.
NODE, PID)
CHARACTER FILENAME*(*)
INTEGER NODE, PID
MASKTRAP node INTEGER FUNCTION MASKTRAP Enable or disable a
(MASK) mask trap.
INTEGER MASK
MCLOCK host/node | INTEGER FUNCTION MCLOCK() Return the time.
MSGCANCEL host/node | SUBROUTINE MSGCANCEL(ID) Cancel a send or receive
INTEGERID operation.
MSGDONE host/node | INTEGER FUNCTION MSGDONE(ID) Determine whether a send
INTEGER ID or receive operation has
completed.
MSGWAIT host/node | SUBROUTINE MSGWAIT(ID) Wait for completion of a
INTEGERID send or receive operation.
MYHOST host/node | INTEGER FUNCTION MYHOST() Obtain node id of the host

machine.
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FORTRAN Routine Summary

iPSC/2 FORTRAN Routines

. Host/ . N
Routine Node Synopsis Description
MYNODE host/node | INTEGER FUNCTION MYNODE() Obtain the node id of the
calling process.
MYPID host/node | INTEGER FUNCTION MYPID() Obtain process id of the
calling process.
NEWSERVER host SUBROUTINE NEWSERVER Start a new file server for
(CUBENAME) the specified cube.
CHARACTER CUBENAME*(*)
NODEDIM host/node | INTEGER FUNCTION NODEDIM() Returns the dimension of the
allocated cube.
NUMNODES host/node | INTEGER FUNCTION NUMNODES() Obtain the number of
nodes in the cube.
RELCUBE host SUBROUTINE RELCUBE(CUBENAME) | Release a cube.
CHARACTER CUBENAME*(*)
SETPID host SUBROUTINE SETPID(PID) Sets process id of a host
INTEGER PID process.
SETSYSLOG host SUBROUTINE SETSYSLOG(STDFD) Start the SYSLOG program.
INTEGER STDFD
WAITALL host/node | SUBROUTINE WAITALL(NODE, PID) Wait for all the specified
INTEGER NODE, PID processes to complete.
WAITONE host/node | SUBROUTINE WAITONE(NODE, PID, | Wait for a specified process

CNODE, CPID, CCODE)
INTEGER NODE, PID, CNODE, CPID,
CCODE

to complete.
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ATTACHCUBE(3) iPSC/2 ATTACHCUBE(3)

Attach to a cube and make it the current cube. This call isintended for use by host programs
and is not available for node programs.

Synopsis

SUBROUTINE ATTACHCUBE( CUBENAME)
CHARACTER CUBENAME*(*)

Description

CUBENAME is a character string which specifies the name of the cube you want
to attach to. You name a cube when you invoke GETCUBE. Valid
names include any ASClI string, 15 characters or less. Names longer
than 15 characters will be truncated to 15 characters. CUBENAMES
cannot start with a dash ('-') or a space. If the argumentis blank, the
default CUBENAME, “defaultname”, is used. If you specify a cube
that has not been allocated with GETCUBE, an error message results
and the process will terminate. Use CUBEINFO to find out the names
of allocated cubes.

The ATTACHCUBE call is used when you want to run applications in several cube partitions. It
allows you to attach to a cube that you have previously allocated. You can only attach to one

Cube at a time. Use GETCUBE to allocate a cube initially and ATTACHCUBE to change cubes
within your program.

The ATTACHCUBE call changes a process’s current cube. When you call ATTACHCUBE, you are
making the specified CUBENAME your current cube and all subsequent message passing and
loader calls made by the process that called ATTACHCUBE will apply to CUBENAME.
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7

Example

CHARACTER*15 CUBE1,

CUBE1
CUBE2

'ALPHA'
'BETA'

CALL GETCUBE(CUBE1,
CALL GETCUBE(CUBEZ2,

C THE CURRENT CUBE IS

iPSC/2 FORTRAN Routines

iPSC/2 ATTACHCUBE(3) (cont.)

CuBE2

l32l’ ) I’ 0)
'8VX', 'TRAINON', 1)

'BETA'

CALL ATTACHCUBE (CUBE1)

C THE CURRENT CUBE IS NOW 'ALPHA'

CALL ATTACHCUBE (CUBE2)

C THE CURRENT CUBE IS NOW 'BETA' AGAIN

Return Values
None.

Errors

ATTACHCUBE: cubename does not exist Use CUBEINFO to determine cube names.

ATTACHCUBE: internal cube usage limit Limit of 10 cubes may be allocated. Try again later

when system is not so busy.

ATTACHCUBE: commser not responding Internal system resource manager process error.

Cube management processes are not responding.
Try rebooting cube with BOOTCUBE.

ATTACHCUBE: lifeline not responding Internal system resource manager process error.

See Also

Cube management processes are not responding.
Try rebooting cube with BOOTCUBE.

CUBEINFO, GETCUBE, RELCUBE
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CPROBE(3) iPSC/2 CPROBE(3)

Wait for a message to arrive. CPROBE blocks the calling process until the message is available for
receipt.

Synopsis

SUBROUTINE CPROBE(TYPESEL)
INTEGER TYPESEL

Description

TYPESEL is an integer value that specifies the TYPE(s) of message you are
waiting for. You assign a TYPE to a message when you initiate a
send operation. TYPESEL (TYPE selector) allows you to select a
specific message TYPE or a set of message TYPE's based on a 32-bit
mask.

TYPESEL can be set as follows:

e If TYPESEL is a non-negative integer, a specific message TYPE will
be recognized. All other messages will be ignored.

® If TYPESEL is -1, the first message to arrive for the process that
initiated the probe operation will be recognized. After the first
message has been received, you can use -1 again to probe for the
next message.

o |f TYPESEL is any negative number other- than -1, a set of message
TYPE's will be recognized. Refer to Appendix A for information
on building a TYPESEL mask.

CPROBE causes a process to wait until a message of the selected TYPE(s) is available for receipt.
You specify the message TYPE with the send operation. The CPROBE call waits for a message
whose TYPE matches the TYPE(s) specified by the calling process. When CPROBE returns, you can
use CRECV or IRECV to initiate the receipt of the desired message. Use the INFO calls to get more
information about the message.

CPROBE is synchronous, causing the calling process to be blocked until the desired message is

available for receipt. Use IPROBE when you want to determine whether a message of a selected
TYPE is pending but do not want the calling process to be blocked if the message is not available.
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(ﬂ"

CPROBE(3) (cont.) iPSC/2 CPROBE(3) (cont.)
Example
PARAMETER(ITYPE=10)
INTEGER MSGID
CHARACTER MSGBUF*80

NAIT.FOR A TYPE 10 MESSAGE TO ARRIVE, THEN INITIATE A MESSAGE
RECEIVE.

(e N ep]

CALL CPROBE(ITYPE)
IF (INFOCOUNT().LE.LEN (MSGBUF)) THEN
CRECV (ITYPE, MSGBUF, LEN(MSGBUF))

ENDIF

Return Values

None.
Errors
\ CPROBE: no pid defined Use SETPID to define a host process id.
CPROBE: too many requests Use MSGWAIT or MSGDONE for outstanding ISEND or IRECY
requests.

See Also

INFOCOUNT, INFONODE, INFOPID, INFOTYPE, IPROBE

3-9 Programmer’s Reference Manual



iPSC/2 FORTRAN Routines

CRECV(3) iPSC/2 CRECV(3)

Receive a message and wait for completion. CRECV blocks the calling process until the message is
received.

Synopsis

SUBROUTINE CRECV(TYPESEL, BUF, LEN)
INTEGER TYPESEL

INTEGER BUF(*)

INTEGER LEN

Description

TYPESEL is an integer value that specifies the TYPE(s) of message you are
waiting for. You assign a TYPE to a message when you initiate a
send operation. TYPESEL (TYPE selector) allows you to select a
specific message TYPE or a set of message TYPE's based on a 32-bit
mask.

TYPESEL can be set as follows:

o If TYPESEL is a non-negative integer, a specific message TYPE will
be recognized. All other messages will be ignored.

® If TYPESEL is-1, the first message to arrive for the process that
initiated the receive operation will be recognized. After the first
message has been received, you can use -1 again to receive the
next message.

® |f TYPESEL is any negative number other than -1, a set of message
TYPE's will be recognized. Refer to Appendix A for information
on building a TYPESEL mask.

BUF is the buffer where the received message will be stored. Valid
entries include any legal FORTRAN data type. Itisrecommended
that data types match in send and receive operations.

LEN is an integer value that specifies the size of BUF (in bytes). The
maximum number of bytes that you can send in a single message to
or from a host process is 256K. There is no limit on message length
between nodes.
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CRECV(3) (cont.) iPSC/2 CRECV(3) (cont.)

CRECV initiates the receipt of a message. The CRECV call waits for a message whose TYPE
matches the TYPE(s) specified in the TYPESEL argument. When the message is received, it is
stored in BUF and the calling process resumes execution. You can use the INFO calls to get more
information about the message.

The CRECV subroutine is synchronous, causing the calling process to be blocked until the desired
message is received. Use IRECV when you do not want the calling process to be blocked.

Example
PARAMETER (BUFLEN1=256)
CHARACTER BUF1*BUFLEN1

C RECEIVE THE FIRST MESSAGE TO ARRIVE AND STORE IT IN 'BUF1'.
CALL CRECV(-1, BUF1, BUFLENL)

Return Values

None.
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CRECV(3) (cont.) iPSC/2 CRECV(3) (cont.)
Errors
CRECV: no pid defined Use SETPID to define a host process id.
CRECV: invalid length Use a non-negative number or a length less than

or equal to maximum message length.

CRECV: too many requests Use MSGWAIT or MSGDONE for ISEND or IRECV
requests that are outstanding.

CRECV: buffer length exceeds allocation Make sure length does not exceed buffer size.
CRECV: invalid buffer pointer Specify a valid data buffer.

CRECV:invalid node Use NUMNODES to determine cube size and
MYHOST to determine host number.

CRECV:invalid type Use a non-negative number.

CRECV:received message too long for buffer Make sure the buffer is large enough to hold the
message.

See Also

CSEND, INFOCOUNT, INFONODE, INFOPID, INFOTYPE, IRECV, ISEND
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END(3) iPSC/2 CSEND(3)

Send a message and wait for completion. CSEND blocks the calling process until the message is sent.

3-13

Synopsis

SUBROUTINE CSEND(TYPE, BUF, LEN, NODE, PID)
INTEGER TYPE

INTEGER BUF(*)

INTEGER LEN, NODE, PID

Description

TYPE is an integer value that identifies the message that you are sending.
Any non-negative number is valid. TYPE is a user-defined variable
typically used to identify the kind of information contained in the
message. Types 2,000,000,000 and up are used by the system and
should be avoided.

BUF is a buffer which contains the message to be sent. Valid entries
include any legal FORTRAN data type. It is recommended that data
types match in send and receive operations.

LEN is an integer value that specifies the size of the message (in bytes)
that you wish to send. The maximum number of bytes that you can
send in a single message to or from a host process is 256K. There is
no limit on message length between nodes.

NODE is an integer value that identifies a particular node or -1 to indicate
that the message should be sent to all nodes. Nodes are numbered
so that they range from 0 to (NUMNODES - 1) where NUMNODES is
the number of nodes in the partition. If you want to send a message
to the host, use MYHOST to determine the host's id.

PID is an integer value that specifies the process id which is to receive the
message. Valid pids include any integer value. Negative numbers
are reserved for system programs. A node PID is assigned when you
LOAD a process and a host PID is assigned with SETPID.
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CSEND(3) (cont.) iPSC/2 CSEND(3) (cont.)

Use CSEND to send a message to a node or host process. Completion of CSEND does not imply
that the message was received by the destination process, only that the message was sent and
that BUF is available for reuse.
CSEND is synchronous, causing the calling process to be blocked until the send operation is
complete. Use ISEND when you want to initiate a send request and want the process to continue.
Example

CHARACTER MSG*100

INTEGER MSGLEN

MSG = 'HELLO NODE 0'

MSGLEN = LEN(MSG)
C SEND A TYPE 5 MESSAGE TO PROCESS 1 ON NODE O.

CALL CSEND(5, MSG, MSGLEN, 0, 1)

RE-USE THE MESSAGE BUFFER AND SEND THE NEW TYPE 2 MESSAGE
TO HOST PROCESS 10.

OO0

MSG = 'HELLO HOST'
CALL CSEND(2, MSG, MSGLEN, MYHOST(), 10)

Return Value

None.
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Errors
CSEND: no pid defined
CSEND: invalid type

CSEND: invalid length
CSEND: invalid node

CSEND: buffer length exceeds allocation
CSEND: invalid buffer pointer

CSEND:not enough memory

See Also

CPROBE, CRECV, IPROBE, IRECV, ISEND
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CSEND(3) (cont.)

Use SETPID to define a host process id.
Use a non-negative number.

Use a non-negative number or a length less than
or equal to maximum message length.

Use NUMNODES to determine cube size or
MYHOST to determine host number.

Make sure length does not exceed buffer size.
Specify a valid data buffer.
Make sure message buffer starts on a boundary

which is a multiple of 4 or make more memory
available to this process.
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CTOHD, CTOHF, CTOHL, CTOHS{B; iPSC/2
HTOCD, HTOCF, HTOCL, HTOCS(3

Converting node byte order to remote development machine byte order or remote development
machine to node byte order.
Synopsis

CTOHD(SV,N) - byte swap cube to host double
HTOCD(SV,N) - byte swap host to cube double

CTOHF(SV.,N) - byte swap cube to host float
HTOCF(SV,N) - byte swap host to cube float

CTOHL(SV,N) - byte swap cube to host long
HTOCL(SV,N) - byte swap host to cube long

CTOHS(SV,N) - byte swap cube to host short
HTOCS(SV,N) - byte swap host to cube short

INTEGER SV
INTEGERN
Description
sV starting address of swap variable(s). Individual variables of any type
or arrays can be used. When you want to swap an entire array, use N
to specify number elements and SV as the array starting element.
N number of SV’s (elements) to swap. If you want to swap multiple

elements that are the same type and are also contiguous in memory,
use N to specify the number of elements to swap.

The remote development machine may have a different internal byte order representation of
integer and floating point values than the nodes. Utilities are provided for each remote
development machine to convert node byte order to the development machine byte order.
When sending a message from the remote development machine to the nodes, the byte order
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