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Fwrite - Write a block of data 

Synopsis: Written Fwrite( Streamld, Data) 

To server: BYTE Tag = 13 
INT32 Streamld 
INT16: : [] BYTE Data 

From server: BYTE Result 
INT16 Written 

Fwrite writes a given number of bytes of binary data to the specified 
stream, which should be open for output. If the length of Data is less 
than zero then no output is performed. The position of the stream is 
advanced by the number of bytes actually written. If an error occurs then 
the resulting position is undefined. 

Fwrite returns the number of bytes actually output in Written. Result 
is always zero. The actual number of bytes returned may be less than 
requested and Feof and Ferror should be used to check for status. 

If Streamld is 1 (standard output) or 2 (standard error) then the write 
is automatically flushed. 

FGetBlock - Read a block of data and return success 

Synopsis: Data FGetBlock ( Streamld, Count ) . 

To server: BYTE Tag = 23 
INT32 Streamld 
INT16 Count 

From server: BYTE Result 
INT16: : [] BYTE Data 

FGetBlock reads Count bytes of binary data from the specified stream. 
Input stops when the specified number of bytes have been read, the end 
of the file is reached, or an error occurs. If Count is less than one (1) 
no input is performed. 

The stream is left positioned immediately after the data read; if an error 
occurs the position is undefined. 
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The actual number of bytes read may be less than requested. A Result 
of zero (0) indicates success, any other value failure. If a failure result is 
returned Feof and Ferror should be used to check for status. 

Note: FGetBlock should always be used in preference to Fread, whose 
function it replaces. 

FPutBlock - Write a block of data and return success 

Synopsis: FPutBlock( Streamld, String 

To server: BYTE Tag = 24 
INT32 Streamld 
INT16: : [] BYTE Data 

From server: BYTE Result 
INT16 Written 

FPutBlock writes a given number of bytes of binary data to the specified 
stream, which should be open for output. If Data is less than zero (0) 
no output occurs. The position of the stream is advanced by the number 
of bytes actually written successfully. If an error occurs the position is 
undefined. 

The number of bytes actually written is returned in Written. The actual 
number written may be less than requested. A Result of zero (0) 
indicates success, any other value failure. If a failure result is returned 
Feof and Ferror should be used to check for status. 

If Streamld is 1 (standard output) the write is automatically flushed. 

Note: FPutBlock should always be used in preference to Fwrite, whose 
function it replaces. 
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Fgets - Read a line 

Synopsis: Data Fgets( Streamld, Count) 

To server: BYTE Tag = 14 
INT32 Streamld 
INT16 Count 

From server: BYTE Result 
INT16: : [] BYTE Data 

Fgets reads a line from a stream which must be open for input. Charac­
ters are read until end of file is reached, a newline character is seen or 
the number of characters read is not less than Count. 

If the input is terminated because a newline is seen then the newline 
sequence is not included in the returned array. ­

If end of file is encountered and nothing has been read from the stream 
then Fgets fails. 

Fputs - Write a line 

Synopsis: Fputs( Streamld, String 

To server: BYTE Tag = 15 
INT32 Streamld 
INT16: : [] BYTE String 

From server: BYTE Result 

Fputs writes a line of text to a stream which must be open for output. 
The host-specified convention for newline will be appended to the line 
and output to the file. The maximum line length is host-specified. 
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Fflush - Flush a stream 

Synopsis: Fflush( Streamld )

To server: BYTE Tag = 16
INT32 Streamld

From server: BYTE Result

Fflush flushes the specified stream, which should be open for output. Any 
internally buffered data is written to the destination device. The stream 
remains open. 

Fseek - Set position in a file 

Synopsis: Fseek( Streamld, Offset, Origin) 

To server: BYTE Tag = 17
INT32 Streamld
INT32 Offset
INT32 Origin

From server: BYTE Result 

Fseek sets the file position for the specified stream. A subsequent read 
or write will access data at the new position.

For a binary file the new position will be Offset characters from
Origin which may take one of three values:

1 Set, the beginning of the file 

2 Current, the current position in the file 

3 End, the end of the file. 

For a text stream, Offset must be zero or a value returned by Ftell. If 
the latter is used then Origin must be set to 1. 
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Ftell - Find out position in a file 

Synopsis: Position Ftell( Streamld 

To server: BYTE Tag = 18 
INT32 Streamld 

From server: BYTE Result 
INT32 Position 

Ftell returns the current file position for Streamld. 

Feof - Test for end of file 

Synopsis: Feof( Streamld 

To server: BYTE Tag = 19 
INT32 Streamld 

From server: BYTE Result 

Feof succeeds if the end of file indicator for Streamld is set. 

Ferror - Get file error status 

Synopsis: ErrorNo, Message = Ferror(Streamld) 

To server: BYTE Tag = 20 
INT32 Streamld 

From server: BYTE Result 
INT32 ErrorNo 
INT16: : [] BYTE Message 

Ferror succeeds if the error indicator for Streamld is set. If it is, Fer­
ror returns a host-defined error number and a (possibly null) message 
corresponding to the last file error on the specified stream. 
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Remove - Delete a file 

Synopsis: Remove( Name) 

To server: BYTE Tag = 21 
INT16: : [] BYTE Name 

From server: BYTE Result 

Remove deletes the named file. 

Rename - Rename a file 

Synopsis: Rename( OldName, NewName 

To server: BYTE Tag = 22 
INT16:: []BYTE OldName 
INT16: : [] BYTE NewName 

From server: BYTE Result 

Rename changes the name of an existing file OldName to NewName. 

Isatty - Determine if a stream is connected to a terminal 

Synopsis: Isatty( Streamld ) 

To server: BYTE Tag = 25 
INT32 Streamld 

From server: BYTE Result 

Isatty determines the tty status of the specified stream. It returns success 
if the stream is connected to a terminal. 
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E.5.4 Host commands 

Getkey - Get a keystroke 

Synopsis: Key GetKey() 

To server: BYTE Tag = 30 

From server: BYTE Result 
BYTE Key 

GetKey gets a single character from the keyboard. The keystroke is 
waited on indefinitely and will not be echoed. The effect on any buffered 
data in the standard input stream is host-defined. 

Po11key - Test for a key 

Synopsis: Key = PollKey () 

To server: BYTE Tag = 31 

From server: BYTE Result 
BYTE Key 

PollKey gets a single character from the keyboard. If a keystroke is not 
available then PollKey returns immediately with a non-zero result. If a 
keystroke is available it will not be echoed. The effect on any buffered 
data in the standard input stream is host-defined. 

Getenv - Get environment variable 

Synopsis: Value = Getenv( Name 

To server: BYTE Tag = 32 
INT16: : [] BYTE Name 

From server: BYTE Result 
INT16: : [] BYTE Value 
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Getenv returns a host-defined environment string for Name. If Name is 
undefined then Result will be non-zero. 

Time - Get the time of day 

Synopsis: LocalTime, UTCTime Time () 

To server: BYTE Tag 33 

From server: BYTE Result 
INT32 LocalTime 
INT32 UTCTime 

Time returns the local time and Coordinated Universal Time if it is avail­
able. Both times are expressed as the number of seconds that have 
elapsed since midnight on 1st January, 1970. If UTC time is unavailable 
then it will have a value of zero. 

System - Run a command 

Synopsis: Status = System( Command 

To server: BYTE Tag = 34 
INT16: : [] BYTE Command 

From server: BYTE Result 
INT32 Status 

System passes the string Command to the host command processor for 
execution. If Command is zero length then System will succeed if there 
is a command processor. If Command is not null then Status is the 
return value of the command, which is host-defined. 
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E.5.5 Server commands

Exit - Terminate the server

Synopsis: Exit( Status) 

To server: BYTE Tag = 35 
INT32 Status 

From server: BYTE Result 

Exit terminates the server, which exits returning Status to its caller. 

If Status has the special value 999999999 then the server will terminate 
with a host-specific 'success' result. 

If Status has the special value -999999999 then the server will termi­
nate with a host-specific 'failure' result. 

CommandLine - Retrieve the server command line 

Synopsis: String CommandLine( All 

To server: BYTE Tag = 40 
BYTE All 

From server: BYTE Result 
INT16: : [] BYTE String 

CommandLine returns the command line passed to the server on invo­
cation. 

If All is zero the returned string is the command line, with arguments 
that the server recognised at startup removed. 

If All is non-zero then the string returned is the entire command vector 
as passed to the server on startup, including the name of the server 
command itself. 
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Core - Read peeked memory 

Synopsis Data = Core ( Offset, Length 

To server: BYTE 
INT32 
INT16 

Tag = 41 
Offset 
Length 

From server: BYTE 
INT16:: []BYTE 

Result 
Core 

Core returns the contents of the root transputer's memory, as peeked 
from the transputer when the server was invoked with the analyse option. 

Core fails if Offset is larger than the amount of memory peeked from 
the transputer or if the transputer was not analysed. 

If Offset + Length is larger than the total amount of memory that 
was peeked then as many bytes as are available from the given offset 
are returned. 

Version - Find out about the server 

Synopsis: Id = Version () 

To server: BYTE Tag = 42 

From server: BYTE Result 
BYTE Version 
BYTE Host 
BYTE OS 
BYTE Board 

Version returns four bytes containing identification information about the 
server and the host it is running on. 

If any of the bytes has the value 0 then that information is not available. 
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Version identifies the server version. The byte value should be divided 
by ten to yield the version number. 

Host identifies the host machine and can be any of the following: 

1 PC 
2 NEC-PC 
3 VAX 
4 Sun 3 
5 IBM 370 
6 Sun 4 
7 Sun 386i 
8 Apollo 

os identifies the host environment and can be any of the following: 

1 DOS 

2 Helios 

3 VMS 

4 SunOS 

5 CMS 

Board identifies the interface board and can be any of the following: 

1 8004 9 IBM_CAT 

2 8008 10 B016 

3 B010 11 UDP 

4 8011 

5 B014 

6 DRX-11 

7 QTO 

8 8015 

Values of Host, OS and Board from 0 to 127, inclusive, are reserved for use 
by INMOS. 
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MSDOS - Perform MS-DOS specific function 

Synopsis: Id = Version ( ) 

To server: BYTE Tag = 50 

From server: BYTE Result 
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F occam interface code
This appendix describes a series of mixed language programming interfaces 
provided for compatibility with entry points used by previous INMOS C compilers 
and toolsets. 

In previous toolsets mixed language programming with C and occam was 
achieved using C entry point harnesses and by #IMPORTing pre-linked C pro­
grams into occam code. A similar system was used for FORTRAN and Pascal. 
This form of interfacing has now been replaced by other systems but compati­
bility has been maintained as far as is possible for C by supplying equivalents 
of the three entry point types used previously. 

Notes: In the previous system it was possible to bring any number of pre-linked C 
programs into one occam program using the #IMPORT directive. In the current 
system it is only possible to call one C main program from any single occam 
program. Multiple importation of programs is supported in the new toolset at 
configuration level by allowing linked units written in different languages to be 
incorporated in the same configuration description. 

occam code used in this scheme should be linked with the unchecked versions 
of the occam compiler libraries. This is the default. 

F.1 Interface code 

occam interface code provides a fixed interface between occam and C pro­
grams. There are three types of interface code, known as types 1, 2, and 3. 
Descriptions and process diagrams for the three interfaces follow. 

Type 1 : This interface is used when the program runs on a single transputer 
and communicates only with the host file server. 

Type 1 

fs 

ts 
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Type 2 This interface is used when the program communicates with other 
processes as well as the host file server. This interface is used with the full 
version of the C runtime library. 

Type 2 

fs '" '" out [] 

PROC.ENTRY 
ts 

in [] 

Type 3 : This interface is similar to the type 2 interface except that there is no 
access to the host file server. The interface is used with the reduced version 
of the runtime library, which contains only startup, maths, string and channel ito 
routines and does not include standard host ito routines. 

Type 3 

# 

'" out [] 

PROC.ENTRY.RC 

in [] 

Note: In previous toolsets there was 
a type 3 interface called PROC. ENTRY. STUB. This entry point allowed Type 
3 processes to be linked with the full runtime library so that functions such as 
sprintf could be used. This is now possible using PROC. ENTRY. RC and 
the stub is no longer required. 

Type 2 and 3 interfaces are called from the enclosing occam code and may be 
a part of a network of occam processes. 
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F.2 Reserved channels 

All equivalent occam processes have four reserved channels, namely in [0] , 
in [ 1 ], out [0] and out [1]. No process which uses host services through 
the full runtime library should use these channels. 

The first two elements of both vectors of channel pointers are reserved as follows: 

out[O] Reserved for diagnostic output. 
in [0] Reserved for diagnostic input, but not currently used. 
out[l] Commands and data from the runtime library to the host file 

server. 
in [1] Responses from the host file server to the runtime library. 

F.3 Stack and heap requirements 

Data storage (workspace) requirements for C programs are set according to 
the values of flag, ws1, and ws2. Workspace is allocated by the language 
compiler and runtime libraries. 

Stack, static data and heap requirements vary from program to program, and 
between languages. The workspace vectors passed to the program must be 
large enough to accommodate: 

• The stack the program needs when it runs. 

• All the static data required by the program. 

• The heap used by the program and the runtime libraries. 

Stack overflow may lead to unpredictable behaviour by the program. For these 
reasons it is best to run a program, at first, with a large combined stack and 
heap. Later, when you have run the program and determined stack and heap 
usage, you may use a separate stack and heap, tailored to your application. 
Separate workspaces allow you to ensure that the stack is resident in the trans­
puter's internal memory, and enables the program to run faster. Procedures 
and methods you can use to optimise stacks are described in 'INMOS technical 
note 17: Performance maximisation I and' INMOS technical note 55: Using the 
occam toolsets with non-OCCam applications'. 

A minimum stack size of 512 words is recommended. 
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F.3.1 Stack overflow 

Failure or unpredictable behaviour of programs may be due to stack overflow; to 
test for this in a program, use the procedure outlined below. 

1 Initialise the bottom few words of the stack (a falling stack is used) to 
somQ pattern of values. 

2 Run the program and, after it crashes, use the debugger to examine the 
values in the stack. If the values you initialised have been changed then 
stack overflow is likely. 

3 Increase the stack size and try again. 

The same method can be used to determine static data and heap requirements, 
except that these use a rising stack. 

The following occam fragment gives an example of initialising the bottom of the 
stack: 

SEQ i = 0 FOR words.to.initialise
wsl [i] := i

Stack overflow in the C parts of the program can also be detected by using the 
stack checking mechanism built into the C compiler and libraries. e 
F.4 Parameters to C main

Parameters to C main are described by the following function prototype:

int main (int argc, char *argv[], char *envp[],
Channel *in[], int inlen,
Channel *out[], int outlen);
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where: arqc is the number of arguments passed to the program from the envi­
ronment, including the program name. 

*arqv is an array of pointers to those arguments. 

*envp is an array of pointers for the qetenv library function - imple­
mented in ANSI C as NULL. 

Channel * in [] is an array of input arguments. 

int inlen is the size of the array. 

Channel *out [] is an array of output arguments. 

int outlen is the size of the array. 

F.5 Type 1 interface 

The type 1 interface is used when making a program to run on a single transputer, 
which does not communicate with any other process apart from the host file 
server. 

C programs that run on a single transputer do not need to use occam. The 
program should be compiled as usual and then linked with the type 1 occam 
interface code using ilink. This is achieved by linking with the C libraries 
centry .lib and libc . lib and specifying MAIN. ENTRY as the entry point. 
This builds the equivalent occam process for the C program, making it appear 
like occam and enabling you to bootstrap or configure the code in the normal 
way. 

The code for the type 1 process is essentially the same as for any occam 
process for a single transputer except that an extra parameter is required for the 
C program's runtime stack (if a separate non-Occam stack was requested when 
icollect was invoked). The size of the stack is determined by the parameter 
supplied with the stack size option IS'. 

F.5.1 Type 1 procedural interface 

The type 1 occam interface is defined as follows: 

PROC MAIN.ENTRY (CHAN OF SP fs, ts, 
[]INT free.memory, 
[]INT stack.memory) 

Parameters are described in the following list. 
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fa Channel going from the host file server to the program 
('from server'). 

ts Channel going from the program to the host file server ('to 
server'). 

free. memory Used by the program for its workspace. If the size of the 
stack.memory vector is zero then the free.memory 
vector is used for the program's runtime stack as well as 
its static and heap data area, otherwise the vector is only 
used by the program for its static and heap data. 

This vector represents the amount of free memory left after 
the program has been loaded. The size of this vector is 
determined from the environment variable IBOARDSIZE 
which specifies the amount of memory available on the 
transputer board (in bytes). The value of IBOARDSIZE is 
read at runtime by the bootstrap loader before the program 
is started. 

stack. memory Used by the program for its runtime stack if the size of the 
vector is non-zero. 

The size of this vector is determined when the linked pro­
gram is made bootable using icollect by the parameter 
supplied with the'S' option. 

F.5.2 Building a type 1 process

The type 1 occam interface code is supplied in centry.lib library.

For example, consider a C program that consists of the following compiled files:

main.tco 
funcs.tco 

The program is to run on a T414 transputer. 
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The program can be linked using one of the following commands: 

ilink main.teo ~unes.teo eentry.lib libe.lib
-me MAIN. ENTRY -0 eprog .lku (UNIX based toolsets)

ilink main.teo ~une8.teo eentry.lib libe.lib
/me MAIN. ENTRY /0 eprog. lku (MS-DOSNMS based toolsets)

When the program has been linked, you can use the collector tool icollect 
in single program mode to produce a bootable program. The 'S' option can be 
used if required to specify the amount of runtime stack required. If no stack size 
is requested the freespace is used as a combined heap, stack, and static area. 

For the above example, using a specified stack size of 512 words, the collector 
would be invoked using one of the following commands: 

icollect cprog .lku -8 512 -t (UNIX based toolsets) 
icollect cprog .lku /8 512 It (MS-DOSNMS based toolsets) 

F.6 Type 2 interface definition 

The type 2 interface is used when building a program that will communicate with 
other processes as well as with the host file server. The program must have 
been linked with the full version of the runtime library. 

F.6.1 Type 2 procedural Interface 

The type 2 occam interface is defined as follows: 

PROC PROC.ENTRY (CHAN OF SP fa, ta, 
VAL INT flag, 
[lINT wa1, wa2, 
[lINT in, out) 

Parameters are described below. 
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fa Channel going from the host file server to the program. 

ts Channel going from the program to the host file server. 

flag Indicates the requirement for one or two workspaces. If the value of 
flag is set to zero then the program will run with two workspace 
areas, one for static and heap data, the other for the runtime stack. If 
the value of flag is set to one then the program will run with a single 
combined workspace. 

wsl Used by the program for its workspace. If flag is zero then it is used 
only for the runtime stack; if flag is one (1) then it is used as the 
program's combined workspace: 

ws2 Used by the program as its static/heap workspace when flag is set 
to zero. Otherwise unused. 

in A vector of pointers to occam channels going to the process. 

out A vector of pointers to occam channels going from the process. 

Note: The first two elements in the channel pointer vectors in and out are 
reserved for use by the C program's runtime system and cannot be used by the 
program. 

F.6.2 Example type 2 wrapping 

The following example is of the occam procedure 'call.progl', within which 
a C program is called. 

PROC call.progl (CHAN OF SP fs, ts) 

IINCLUDE "hostio.inc"
IUSE "hostio.lib"
IUSE "centry.lib" C interface code

VAL flag IS 1 : combined heap and stack
[lOOOOO]INT wsl stack and heap for program
[l]INT ws2 dummy workspace for

program
[2]INT in, out channel pointers

-- call program
PROC.ENTRY(fs, ts, flag, wsl, ws2, in, out)
so.exit(fs, ts, sps.success)
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There are two differences between the code above and that which would have 
been used with previous toolsets. These differences are as follows: 

1. A library of C entry points is used in place of a prelinked version of the 
C program. This is because all linking now takes place together in one 
pass. 

2. The C program is referred to by its interface name PROC. ENTRY. Note 
that this means that only one C program may be called from any occam 
program. 

A program using the above code must be linked with the centry. lib and 
libc .lib libraries along with any occam libraries which may be required. 

F.7 Type 3 interface definition 

The type 3 interface, like the type 2 interface, is used to run programs which 
communicate with other processes on the same processor or in a network of 
processes, but which do not require access to host services. Processes built 
with the type 3 interface can communicate with other processes through channels 
in the same way as for type 2 processes. 

The type 3 interface is used with programs linked with the reducedruntime library. 

F.7.1 Type 3 procedural interfaces 

The interface for type 3 eqUivalent occam processes is defined below. 

PROC PROC.ENTRY.RC (VAL INT flag, 
[lINT wsl, ws2, 
[lINT in, out) 

Parameters are described in the following list. 
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flaq Indicates the requirement one or two workspaces. If the value of flaq 
is set to zero then the program will run with two workspace areas, one 
for static and heap data, the other for the runtime stack. If the value of 
flaq is set to one then the program will run with a single combined 
workspace. 

ws 1 Used by the program for its workspace. If flaq is zero then it is 
used only for the runtime stack; if flaq is one then it is used as the 
program's combined workspace. 

ws2 Used by the program as its static/heap workspace when flaq is set 
to zero. Otherwise it is unused. 

in A vector of pointers to occam channels going to the process. 

out A vector of pointers to occam channels coming from the process. 

Note: The first two elements in the channel pointer vectors in and out are 
reserved for use by the C program's runtime system and cannot be used by the 
occam program. 

PROC. ENTRY. RC is supplied in the centry. lib library. 

F.7.2 Example type 3 wrapping 

The following shows how to call an equivalent occam process from occam 
source, and how to set up the parameters required. The example consists of an 
occam procedure ·call. proq' within which a C program is called. 
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PROC call.prog (CHAN OF COMM to.process, 
CHAN OF COMM from.process) 

IUSE "centry.lib" C entry point library 

VAL flag IS 0 : separate heap and stack 

[lOOO]INT wsl : stack for program 
[40000]INT ws2 heap for program 
[3]INT in, out: pointers to inputs/outputs 

SEQ 

set up user output channel 
LOAD.OUTPUT.CHANNEL(out[2], from. process) 

-- set up user input channel
LOAD.INPUT.CHANNEL(in[2], to.process)

-- call program
PROC. ENTRY. RC (flag, wsl, ws2, in, out)

Two channels are declared of type COMM, the first being an input channel to the 
process, the second an output channel from the process. The declaration of 
protocol type COMM is assumed. 

The first statement sets up a pointer to the output channel, using the routine 
LOAD. OUTPUT. CHANNEL. The second statement sets up a pointer to the input 
channel, using the routine LOAD. INPUT. CHANNEL. 

As with the type 2 interface there are two differences between the code above 
and that that would have been used with previous toolsets. The differences are 
as follows: 

1. A library of C entry points is used in place of a prefinked version of the 
C program. This is because all linking now takes place together in one 
pass. 

2. The C program is referred to by its interface name PROC. ENTRY. RC. 
Note that this means that only one C program may be called from any 
occam program. 

A program using the above code must be linked with the centry. lib and 
libcred .lib libraries along with any occam libraries which may be required. 
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G 3L functions supported
G.1 Code compatibility 

The ANSI C toolset supports code written using 3L Parallel C at source code 
level. 

G.1.1 Source code 

Source code written using the 3L Parallel C toolset must be recompiled before 
incorporating it into new programs. Errors which indicate non-compliance with 
ANSI C can be disabled using the 'E-' series of compiler options. 

Other errors should be reviewed as they occur and the source code modified for 
the new toolset. 

G.1.2 Object code 

If the source is not available, linked units can be incorporated by converting them 
to the new TCOFF format using ievlink. Any code which is to be converted 
must be fully linked. 

G.2 Parallel functions supported 

The ANSI C toolset supports all the routines contained in the 3L Parallel C library 
packages thread. h, sema. h, timer. h, ehan. h, and par. h, although 
these header file names should not be used directly. Functions in each package 
are listed in table G.1. 

G.2.1 Header file 

3L functions are accessed by including the header file eonndxll. h. This 
header file also contains definitions of all constants and literals required by the 
routines. 

G.2.2 Restrictions 

All workspace must be allocated from the heap, that is, using the standard mem­
ory allocation functions malloe, ealloe, and realloe. For example, the ws 
parameter of the thread_start functions must point to memory taken from 
the heap. 
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functions supported 3L package 
thread start 
thread-create 

thread.h 

thread~riority
thread deschedule 
thread restart 
thread_stop 

sema.h sema init 
sema-signal 
sema-signal n 
sema-wait ­
sema-wait n 

timer.h timer after 
timer:delay 
timer now 
timer-wait 

chan init 
chan reset 
chan-in byte 
chan-in-byte t 
chan-in-word­
chan in-word t 
chan in-message 
chan:in:message_t 
chan_out_byte 
chan_out_byte_t 
chan out word 
chan out word t 
chan_out_message 
chan_out_message_t 

par.h 

chan.h 

par_malloc 
par free 
par~rintf
par_fprintf 

Table G.1 3L functions supported by ANSI C 

Code which uses the 3L functions may run slower than equivalent code written 
using the standard INMOS concurrency functions. 
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H ITERM
H.1 Introduction 

This appendix describes the format of ITERM files; it is included for people who 
need to write their own ITERM because they are using terminals that are not 
supported by the standard ITERM file supplied with the toolset. You may of 
course wish to tailor a standard ITERM to suit your own needs. 

ITERMs are ASCII text files that describe the control sequences required to 
drive terminals. Screen oriented applications that use ITERM files are terminal 
independent. 

ITERM files are similar in function to the UNIX termcap database and describe 
input from, as well as output to, the terminal. They allow applications that use 
function keys to be terminal independent and configurable. 

Within the toolset, the ITERM file is only used by the debugger tool idebug 
and the T425 simulator tool isim. 

H.2 The structure of an ITERM file 

An ITERM file consists of three sections. These are the host, screen and key­
board sections. Sections are introduced by a line beginning with the section 
letters 'H', cS' or 'K'. Case is unimportant and the rest of the line is ignored. Sec­
tions consist of a number of lines beginning with a digit. A section is terminated 
by a line beginning with the letter 'E'. The host section must appear first; other 
sections may appear in any order in the file. Sections must be separated by at 
least one blank line. 

The syntax of the lines that make up the body of a section is best described in 
an example: 

3:34,56,23,7. comments 

Each line starts with the index number followed by a colon and a list of numbers 
separated by commas. Each line is terminated by a full stop (' • ') and anything 
following it is treated as a comment. Spaces are not allowed in the data string 
and an entry cannot be split across more than one line. 

Comment lines, beginning with the character 'I', may be placed anywhere in an 
ITERM file. Extra blank lines in the file are ignored. 
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The index numbers in each section correspond to an agreed meaning for the 
data. In the following sections the meaning of the data in each of the three 
sections is described in detail. 

H.3 The host definitions 

H.3.1 ITERM version 

This item identifies an ITERM file by version. It provides some protection against 
incompatible future upgrades. 

e.g. 1:2. 

H.3.2 Screen size 

This item allows applications to find out the size of fhe terminal at startup time. 
The data items are the number of columns and rows,in that order, available on 
the current terminal. 

e.g. 2:80,25. 

Screen locations should be numbered from 0, 0 by the application. Terminals 
which use addressing from 1, 1 can be compensated for in the definition of goto 
X, Y. 

H.4 The screen definitions 

The lists of values in the screen section represent control codes that perform 
certain operations; the data values are ASCII codes to send to the display device. 

ITERM version 2 defines the indices given in table H.1. These definitions are 
used in the example ITERM file; for a complete listing of the file see section H.7. 

For example, an entry like: '8 : 27 , 91, 75.' indicates that an application should 
output the ASCII sequence 'ESe [ K' to the terminal output stream to clear to 
end of line. 
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H.4 The screen definitions 515 

Index Screen operation Index Screen operation 

1 

2 

3 

4 

5 

6 

7 

8 

cursor up 

cursor down 

cursor left 

cursor right 

goto x y 

insert character 

delete character at cursor 

clear to end of line 

9 

10 

11 

12 

13 

20 

21 

clear to end of screen 

insert line 

delete line 

ring bell 

home and clear screen 

enhance on (not used) 

enhance off {not used} 

Table H.1 ITERM screen operations 

H.4.1 Goto X V processing 

The entry for 5, 'goto X V', requires further interpretation by the application. 
A typical entry for 'goto X V' might be: 

5:27,-11,32,-21,32 

The negative numbers relate to the arguments required for X and V. 

... , -ab, nn, ... 

where: a is the argument number (Le. 1 for X, 2 for V). 

b controls the data output format. 
If b=1 output is an ASCII byte (e.g. 33 is output as !).
If b=2 output is an ASCII number (e.g. 33 is output as 3 3).

nn is added to the argument before output.

As a complete example, considerthe following ITERM entry in the screen section: 

5:27,91,-22,1,59,-12,1,72. ansi cursor control 

This would instruct an application wishing to move the terminal cursor to X=14, 
V=8 (relative to O,O) to output the following bytes to the screen: 

Bytes in decimal: 27 91 57 59 49 53 72
Bytes in ASCII: ESC [ 9 1 5 B
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H.5 The keyboard definitions 

Each index represents a single keyboard operation. The data specified after 
each index defines the keystroke associated with that operation. Multiple entries 
for the same index indicate alternative keystrokes for the operation. 

ITERM version 2 defines the indices given in table H.2. These definitions are 
used in the example ITERM file; for a complete listing of the file see section H.7. 

Index Function Index Function 

2 delete character 39 goto line 

6 cursor up 40 backtrace 

7 cursor down 41 inspect 

8 cursor left 42 channel 

9 cursor right 43 top 

12 delete line 44 retrace 

14 start of line 45 relocate 

15 end of line 46 info 

18 line up 47 modify 

19 line down 48 resume 

20 page up 49 monitor 

21 page down 50 word left 

26 enter file 51 word right 

27 exit file 55 top of file 

28 refresh 56 end of file 

29 change file 62 toggle hex 

31 finish 65 continue from 

34 help 66 toggle breakpoint 

36 get address 67 search 

Table H.2 ITERM key operations 
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H.6 Setting up the ITERM environment variable 517 

H.6 Setting up the ITERM environment variable 

To use an ITERM the application has to find and read the file. An environment 
variable (or logical name on VMS) called ITERM should be set up with the 
pathname of the file as its value. For example, under MS-DOS the command 
would be: 

C:\> set ITERM=C:\ITOOLS\TOOLS\PCBANSI.ITM 

Under UNIX you would set an environment variable. For example, the command 
for csh users might be: 

% setenv ITERM -/.iterm 

Under VMS you would define a logical name. For example: 

$ DEFINE ITERM SYS$LOGIN:VT100.ITM 

For more details about setting environment variables see the Delivery Manual 
that accompanies the release. 

H.7 An example ITERM 

This is the toolset ITERM file for the IBM PC using the ANSI screen driver. 

#-------------------------------------------------­
# 
# IBM PC (BANSI) ITERM data file (derived from TDS3 ITERM) 
# Support for idebug and isim 
# IDEBUG version for BANSI.SYS driver: 
# Special care needed on screen codes 6, 7, 9, 10, 11 
# 
# V1.1 - 10 July 90 (NH) Updated idebug and isim support 
# 
#-------------------------------------------------­
host section 
1:2. version 
2:80,25. screen size 
end of host section 

# screen control characters 

screen section 
# DEBUGGER SIMULATOR 
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1:27,91,65. cursor up 
2:27,91,66. cursor down 
3:27,91,68. cursor left cursor 18ft 
4:27,91,67. cursor right 
5:27,91,-22,1,59,-12,1,72. goto x y goto x y 
6:27,91,64. insert char insert char 
7:27,91,80. delete char delete char 
8:27,91.,75. clear to eol clear to eol 
9:27,91,74. clear to eos clear to 80S 
10:27,91,76. insert line insert line 
11:27,91,77. delete line delete line 
12:7. bell bell 
13:27,91,50,74. clear screen clear screen 
end of screen section 

keyboard section 
# KEY DEBUGGER SIMULATOR 
# 
2:8. # BACKSPACE del char 
6:0,72. # UP cursor up cursor up 
7:0,80. # DOWN cursor down cursor down 
8:0,75. # LEFT cursor left cursor left 
9:0,77. # RIGHT cursor right cursor right 
12:0,110. # ALT F7 delete line 
12:21. # CTRL U delete line 
12:24. # CTRL X delete line 
14:0,65. # F7 start of line start of line 
15:0,66. # F8 end of line end of line 
18:0,67. # F9 line up 
19:0,68. # F10 line down 
20:0,112. # ALT F9 page up page up 
21:0,113. # ALT F10 page down page down 
26:0,71. # NUM 7 enter file 
27:0,73. # NUM 9 exit file 
28:27. # ESC refresh refresh 
29:0,87. # SHIFT F4 change file 
31:0,117. # CTRL NUM 1 finish 
34:0,59. # F1 help help 
36:0,63. # F5 get address 
39:0,64. # F6 goto line 
40:0,129. # ALT 0 backtrace 
41:0,120. # ALT 1 inspect 
42:0,121. # ALT 2 channel 
43:0,122. # ALT 3 top 
44:0,123. 
45:0, 124. 

# ALT 
# ALT 

4 
5 

retrace 
relocate 

46:0,125. # ALT 6 info 
47:0,126. # ALT 7 modify 
48:0,127. # ALT 8 resume 
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49:0,128. , ALT9 monitor 
50:0,90. , SHIFT F7 word left,50:6. CTRL F word left 
50:0,115. # CTRL NUM 4 word left 
51:0,91. # SHIFT F8 word right 
51:7. , CTRL G word right 
51:0,116. , CTRL NUM 6 word right 
55:0,92. # SHIFT F9 top of file 
55:20. # CTRL T top of file 
56:0,93. , SHIFT FIO end of file,56:2. CTRL B end of file 
62:0,108. # ALT F5 toggle hex 
65:0,105. # ALT F2 continue from 
66:0,99. # CTRL F6 toggle break 
67:0,88. , SHIFT F5 search 

end of keyboard stuff 

, idebug key that isn't really part of iterm but its here 
all the same ! 
# 
# INTERRUPT CTRL A IDEBUG 

# eof THAT'S ALL FOLKS 
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Glossary
Analyse To assert a signal to a transputer forcing it to halt at the next deschedul­

ing point, to allow the state of the processor to be read. In the context 
of 'analysing a network', to analyse all processors in the network. 

Also refers to one of the system control functions on transputers and the 
pin on which the function is asserted. 

Backtrace Within the debugger an simulator tools, to move from a position within 
a procedure or function body to the call of that procedure or function. 

Bootable code Self-starting program code, that can be loaded onto a transputer 
or transputer network down a transputer link and run. Bootable code is 
produced by icollect from linked units (single transputer programs) 
or configuration binary files (configured programs). 

Bootstrap A transputer program, loaded from a ROM or over a link after the 
transputer has been reset or analysed, which initialises the processor 
and loads a program for execution (which may be another loader). 

Configuration The association of components of a program with a set of physi­
cal resources. Used in this manual to refer to the specific case of allocat­
ing software processes to processors in a network, and channels to links 
between processors. The term is also used, depending on the context, 
to describe the act of deciding on these allocations for a program, the 
configuration code which describes such a set of allocations, and the act 
of applying th~ configurer to a configuration description. 

Configurer The tool which assigns processes and channels on a specified con­
figuration of transputers. The output from the tool is a configuration binary 
file for input to icollect. 

Deadlock A state in which one or more concurrent processes can no longer 
proceed because of a communication interdependency. 

Error mode The compilation mode of a program that determines what happens 
when a program error (such as an array bounds violation) occurs. Pro­
grams are compiled by ice in UNIVERSAL mode, which is the mode 
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that can be mixed with HALT and STOP code generated by other INMOS 
language tooslets. 

Error signal In the transputer, an external signal used to indicate that an error 
has occurred in a running program. Also refers to one of the system 
control functions on transputers. Error signals can be OR-ed together _ 
on transputer boards to indicate an error has occurred in one of the ., 
transputers in the network. 

Hard channels Channels which are mapped onto links between processors in
a transputer network (ct. Soft channels).

Host The computer which is running the toolset host file server and providing
the filing system and terminal i/o.

Host file server A file server which provides access to the filing system and
terminal i/o of a host operating system, which may be used when running
standalone programs.

Include file A file containing source code which is incorporated into a program 
using the #include directive. Include files are by convention given the 
. h extension. 

Library A collection of separately compiled procedures or functions, created by 
the toolset librarian ilibr, which may be shared between parts of a 
program or between different programs. 

Library build file A file containing a list of input files for the librarian tool ilibr. 
Each file forms a separately loadable module in the library. Library build 
files should have the • lbb extension. 

Link In the context of transputer hardware, the serial communication link be­
tween processors. Used as a verb in the context of program compilation, 
to collect together all the code for a program or compilation unit, resolving 
all references and recompiling where necessary, and place the collected 
code into a single file. 

Llnker The program or tool which links a program or compilation unit. 

Loader Depending on the context, refers to the part of the host file server which _ 
loads a transputer network or to a small program which is loaded into ., 
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a transputer, and which then distributes code to other transputers and 
loads a larger program on top of itself. 

Makefile An input file for a MAKE program. A Makefile contains details of file 
dependencies and directions for rebuilding the object code. Makefiles 
are created for the toolset using imakef. 

Network A set of transputers connected together using links as a connected 
graph, that is, in such a way that there is a path, via links and other 
transputers, from each transputer to every other transputer in the set. 

Newline sequence The sequence of ASCII characters, defined within the host 
file server, that directs a new line to be started on the terminal display or 
within a file. 

Object code Intermediate code between source and bootable files. Object code 
cannot be directly loaded onto a transputer and run. 

Peek and poke To read and write locations in a transputer's memory, by com­
munication over a link, while the transputer is waiting for a bootstrap. 

Preamble The part of a transputer loader program that initialises the state of the 
processor. 

Priority In the transputer, the priority level at which the currently executing pro­
cess is being run. INMOS transputers support two levels of priority, known 
as 'high' and 'Iow'. 

Process Self-contained, independently executable code. 

Protocol The pattern of communications between two processes, often including 
communications on more than one channel. 

Reset The transputer system initialisation control signal. Also refers to the pin 
on which the signal is asserted. 

Root transputer (or Root processor) The processor in a transputer network 
which is physically connected to the host computer, and through which 
the network is loaded or analysed. 
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Separate compilation A self-contained part of a program may be separately 
compiled, so that only those parts of a program which have changed 
since the last compilation need to be recompiled. 

Server A program running in the host computer attached to a transputer network, 
which provides access to the filing system and terminal i/o of the host 
computer. The server can also be used to load the program onto the 
network. 

Soft channels Channels declared and used within a process running on a single 
transputer. (cf. Hard channels). Soft channels are implemented by a 
single word in memory. 

Standard error The host system error handler. Errors directed to standard error 
are displayed in a host-defined way, for example, on the terminal screen. 
For details of how to modify standard error on the system, consult the 
operating system documentation. 

Standard Input The host system input handler. Specifies the standard input 
device, for example the termi nal keyboard or a disk file. For details of 
how to modify standard input on the system, consult the operating system 
documentation. 

Standard output The host system output handler. Specifies the standard output 
device, for example, the terminal screen or a disk file. For details of how 
to modify standard input on the system, consult the operating system 
documentation. 

Subsystem In transputer board architecture, the combination of the Reset, Anal­
yse and Error signals which allows the board to control another board on 
its subsystem port. 

Target transputer The transputer on which the code is intended to run. The 
transputer type, or a restricted set of types defined in a transputer class, 
is defined when the program is compiled, using command line options. 

Vector space The data space required for the storage of vectors (arrays) within 
an occam program. 
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Workspace The data space required by an occam process; when used in 
contrast to Vector space, refers to the data space required for scalars 
within the occam process. 
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