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{ Advance the tape file number. }

{ Open the descriptor file for modification. }
handle := mts_$open_desc (pathname,
namelength,
mts_$write, { Access }
status) ;
check_status;

{ Get the current file number. }

mts_$get_attr (handle,
mts_$file_sequence_a, { File number }
value,
status) ;

check_status;

{ Increment the tape file number. }
value.i := value.i + 1;

{ set new file number. }

mts_$set_attr (handle,
mts_$file_sequence_a, { File number }
value,
status)

check_status;

{ Close the descriptor file with modifications. }
update := TRUE;
mts_$close_desc (handle,
update,
status) ;
check status;

{***********************************************************************}

{ Open the second tape file. }
stream $open (pathname,

namelength,

stream_$read, { Access }
stream_$controlled_sharing, { Concurrency }
stream id,

status) ;

check_status;

{ Read from the tape file. }
read_from tape_file;

{ Close file with $CLOSE. }
stream_$close (stream id,

status) ;
check_status;

END. { stream_read_tape }

Example 4-15. Reading from a Magtape File (Cont.)
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4.17. Accessing Serial Lines

Programs can communicate with peripheral devices, such as printers and dumb terminals, across
a serial line, using the RS-232 protocol standard. Each node has a number of ports to which a
serial line may be physically attached, connecting the node and a peripheral device. A serial line
has a DOMAIN object type of SIO__$UID. To communicate with another device across a serial
line, a program must:

e Open a stream to the serial port.
o Set attributes for the serial line.

e Call the stream manager to perform input and output.

4.17.1, Opening a Stream to a Serial Line

To connect a stream to a serial line, or to create a stream on a serial line, call
STREAM _ $OPEN, specifying the pathname of a serial line. Table 4-11 lists the predefined
serial line names on every DOMAIN node: '

Table 4-11. Default Streams

Line Name Line Number

/DEV/SIO1 serial port 1 (labeled ’2’ on early nodes)
/DEV/SIO2 serial port 2 (labeled ’3’ on early nodes)
/DEV/SIO3 serial port 3 (labeled 4’ on early nodes)
/DEV/SIO Default port (port 1)

You can copy and rename serial lines without losing their special attributes. However, they must
be in the /DEV directory to be used by STREAM _ $OPEN.

All copies of an SIO object are equivalent for the purposes of concurrency control. If two
processes wish to share the same SIO line, they must specify STREAM _$UNREGULATED in
their STREAM _$OPEN calls. However, multiple users within the same process are allowed
unconditionally.

SIO lines cannot be used from remote nodes; only from the node that is physically connected to
the particular line.

4.17.2. Setting Serial Line Characteristics

SIO lines have a number of attributes that control the way data transfers are interpreted,
including speed, echoing, and special characters. The DOMAIN System Call Reference manual
lists these attributes along with descriptions and default values. After connecting a stream, a
program may need to set attributes for the line.

To determine the current line attributes, call SIO__$INQUIRE. Specify as input
parameters, the stream ID, and the attribute you wish to inquire about (in SIO_$OPT_ T
format). SIO_$INQUIRE returns the current value of the attribute (in SIO_$VALUE_T
format). You must call SIO__$INQUIRE for each attribute you wish to inquire about.
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To change line attributes, call SIO_$CONTROL. Specify as input parameters, the stream
ID, the attribute you wish to change (in SIO_$OPT_T format), and the new value (in
SIO _$VALUE _ T format). The required attribute values depend on the characteristics of the
other device. SIO__$CONTROL must be called once for each attribute you wish to change.

4.17.3. Performing I/O across a Serial Line

After opening the stream and setting attributes, the program can issue stream calls to send and
receive data across the serial line.

To send data to a device, call STREAM _$PUT _ CHR specifying the usual parameters.
To receive data from a device, call STREAM _$GET _REC specifying the usual parameters.

To interpret data sent across a serial line, you must use the RS-232 protocol. How to use the
protocol is beyond the scope of this manual. Consult the RS-232 standard for this information.

When finished using the serial line, the program can call STREAM __$CLOSE to close the
stream.

The program in Example 4-16 does the following:
e Opens a stream to an SIO line, using STREAM _ $OPEN.

o Inquires the host_synch mode attribute, using SIO _ $INQUIRE.

o If the host__synch mode is TRUE, it changes the host _synch mode to FALSE, using
SIO_$CONTROL.

PROGRAM stream sio_access (input,output);

%include ’/sys/ins/base.ins.pas’;
%include °/sys/ins/streams.ins.pas’;
%include ’/sys/ins/sio.ins.pas’;
%include '/sys/ins/pgm.ins.pas’;
%include ’'/sys/ins/error.ins.pas’;

VAR
{ $OPEN variables }
status . status_$t;
pathname : name_$pname_t;
namelength : integer;
stream_id : stream_$id_t;

{ SI0_$ variables }
value . sio_$value_t;

Example 4-16. Accessing a Serial Line
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BEGIN
IF (status.all <> status_$ok) THEN
BEGIN
error_$print( status );
pgm_$exit;
END;
END; { check status }

BEGIN { Main Program }

readln (pathname);

{ Calculate the length of pathname
namelength := sizeof (pathname) ;
WHILE (pathname [namelength] = * *)
(namelength > 0 ) DO
namelength := namelength - 1;

stream_$open (pathname,
namelength,
stream $write,

stream id,
status) ;
check_status;

{ INQUIRE host-synch }

sio_$inquire (stream id,
sio_$host_sync,
value,
status) ;

check status;

writeln (’The host_synch value is
IF (value.b = TRUE) THEN BEGIN

value.b := FALSE;
sio_$control (stream id,
sio_$host_sync,
value,
status) ;
check_status;

{ INQUIRE new host-synch }
sio_$inquire (stream_id,
sio_$host_sync,
value,
status);

PROCEDURE check_status; { for error handling }

writeln (’'Input the SIO line pathname’);

-}

AND

{ Access }

stream_$no_conc_write, { Concurrency }
{ Stream ID }

{ Inquired option }
{ Returned value }

*,value.b);

{ Turn off host-synch }

{ option }

Example 4-16. Accessing a Serial Line (Cont.)
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IF status.all <> status_$ok

THEN

ERROR_$PRINT (status);
WRITELN ('The host_synch value has been changed to: °,value.b);
END; { if }

END. { stream sio_access }

Example 4-18. Accessing a Serial Line (Cont.)

4.18. Accessing Mailboxes

The stream manager also permits you to access mailboxes created with the MBX interface. This
feature is useful if you wish to write a program that performs I/O independent of whether the
object it is reading/writing is a file or a mailbox. This section assumes some knowledge of the
mailbox (MBX) system calls. The mailbox chapter of Programming with System Calls for
Interprocess Communication describes mailboxes in detail.

The following is a brief review of the MBX interface:

e The MBX interface is asymetric. There are two distinct sides to a conversation - the
client side and the server side. While some MBX calls are available and useful to both
sides, many of the MBX routines are either client-specific or server-specific.

e The  server always creates/initializes the MBX file, using the
MBX __$CREATE_SERVER call. Once this call is made, the MBX file is "open for
business" and clients may make connections to the server through it.

e MBX clients initiate connections by calling MBX _$OPEN, which identifies a specific
MBX file. The server of the specified MBX file is notified of this client’s desire to
connect, and the server then accepts or rejects the client’s OPEN request. In either
case, the client waits in the MBX_ $OPEN call until the server responds to the open
request.

e Once the server has accepted the client’s OPEN request, the two parties may exchange
data until the client closes the channel or the server deallocates it.

Once you understand the MBX interface, it can be useful to know that the client side of an MBX
session can be controlled completely through STREAMS. You can open a connection, read, and
write to a mailbox, using STREAM calls. (Although, the use of MBX through streams does not
support the use of STREAM _$SEEK, STREAM _$DELETE, or STREAM__$TRUNCATE.)
The following sections describe how to write a client, using STREAM calls.

Notes:
Only MBX clients may access mailboxes through the
stream manager. MBX servers cannot use the stream
manager to access mailboxes.
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4.18.1. Opening a Mailbox with Streams

To open a mailbox with streams, call STREAM __$OPEN specifying the name of the mailbox as
the pathname parameter. 'When you do this, the STREAM __$OPEN call is transformed into an
MBX _$OPEN call.

If the server accepts the open request, the STREAM _$OPEN call succeeds and all subsequent
stream I/O will be over the MBX IPC channel. If the server rejects the open request (or if no
server currently controls the MBX file), the STREAM _ $OPEN call will fail.

The MBX __$OPEN call normally allows the client to specify a block of data that should be sent
along with the open request to be evaluated by the server before it accepts or rejects the open
request. When the open is triggered by a call to STREAM__$OPEN, no. data accompanies the
open request.

4.18.2. Reading from and Writing to Mailboxes with Streams

To understand how to write to and read from mailboxes you must know how data is stored in a
mailbox.

Mailboxes have two kinds of data messages: data and partial-data. A mailbox record is any
number of partial-data messages followed by a data message. Examples of mailbox records are:

e data
e partial-data data
e partial-data partial-data partial-data data

Streams have two types of read and write operations - record-oriented (GET_REC, PUT _ REC)
and buffer-oriented (GET _BUF, PUT _ CHR). Which type of operation you use determines how
the mailbox message is handled.

4.18.2.1. Reading from a Mailbox

To read a record from a mailbox, call STREAM _$GET__REC. This call attempts to return
an entire mailbox record, regardless of how many partial-data messages with a trailing data
message must be concatenated to form it. If the supplied buffer is not large enough to hold an
entire mailbox record record, a parital record is returned (as with normal UASC files) and the
returned length is the "best guess" as to the remaining length of the mailbox record. ("Best
guess" because the entire MBX record may not yet be visible to the MBX client.)

To read a block of data from a mailbox, call STREAM _$GET_ BUF. This call returns as

much data as is currently available and that will fit in the specified buffer, regardless of how
many MBX messages must be concatenated {or their data types!).
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4.18.3. Writing to a Mailbox

To write a record to a mailbox, call STREAM__$PUT_REC. This call requests that a block
of data, logically terminated by a record boundary, be added to the bottom of the open stream.
This request causes the sending of as many MBX messages as are necessary to contain the
supplied data. That is, the MBX-server process may see several MBX messages as a result of a
single STREAM _ $PUT _REC -- every MBX message but the last will be stamped as partial-
data. :

To write a block of data to a mailbox, call STREAM _$PUT _ CHR. This call requests that
a block of data, not terminated with a record boundary, be added to the bottom of the open
stream. This means that the data is sent to the MBX server in as many (but as few) messages as
is necessary and that each message is stamped as partial-data.

The program in Example 4-17 does the following:

e Opens a connection to a mailbox by calling STREAM__$OPEN specifying the
mailbox name.

e Writes records to the mailbox by calling STREAM _ $PUT _ REC.
e Waits for input from the mailbox by calling STREAM__$GET_REC. If no data is

in the mailbox at the time of the call, the program will wait until the server sends a
message.

/.

PROGRAM stream mbx client (input,output);

%INCLUDE '/sys/ins/base.ins.pas’;
%INCLUDE °'/sys/ins/streams.ins.pas’;
%INCLUDE ’/sys/ins/error.ins.pas’;

VAR

status : status_$t;
stream_id : stream $id_t;
seek_key : stream $sk_t;
buffer : integer;
retptr : ~integer;
retlen : integer32;

i : integer;

PROCEDURE check_status; <{ for error handling }
BEGIN
IF (status.all <> status_$ok) THEN
error_$print( status );
END:  { check_status }

Example 4-17. Writing to and Reading from a Mailbox
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BEGIN { Main Program }

{ Open the mailbox. }

stream $open ( ’mailbox’,
7. .
stream $append, { Access }
stream $unregulated, { Concurrency }
stream_id,
status) ;

check status;

{ Transmit some data. }
FOR 1 := 1 TO 3 DO BEGIN

buffer := i:
writeln (’Sending’, buffer);

stream $put_rec ( stream id,
ADDR (buffer),
SIZEOF (buffer),
seek_key,
status) ;

check status;

END;

{ Make the client wait with an open channel. }
stream $get_rec ( stream id,
ADDR (buffer),
SIZEOF (buffer),
retptr,
retlen,
seek_key,
status) ;
check_status;

{ Close the channel. }
stream $close( stream id,
status) ;
check_status;
END. { stream mbx client }

Example 4-17. Writing to and Reading from a Mailbox (Cont.)

4.19. Accessing Directories

You can also use the stream manager to read a directory. When you read a directory with
STREAM _$GET _REC, the stream manager considers each entry in the directory to be a fixed-
length record. When you read a directory with STREAM _$GET _ BUF, the stream manager
considers each entry in the directory to be a byte stream.

Bach directory entry is 44 bytes long and can hold an entity name up to 32 bytes long. The

directory entry, when you read it as a record with the stream manager, is defined by the
DOMAIN type STREAM _$DIR__ENTRY _T. This is a record made up of the following fields:
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ENTTYPE A 2-byte integer indicating whether a directory entry is a file (either a stream
file or a directory) or a link. The system predefines the constants
STREAM _ $DIR_ ENTRY _ FILE and STREAM _$DIR_ ENTRY _ LINK for
use with this field.

ENTLEN A 2-byte integer indicating the length of the entry’s name.
ENTNAME The entry’s name, in NAME _ $NAME _ T format, 32 characters.
unused A 4-byte integer.

unused A 4-byte integer.
FORTRAN programs should use a 22-element INTEGER*2 array to emulate this record.

To read a directory entry using the stream manager, call STREAM _ $OPEN specifying the name
of the directory. Then, use STREAM _$GET _REC to read one directory record. You can use
seek keys to locate specific directory entries. You may also read and analyze a directory by using
the NAME calls of the DOMAIN naming server (see the DOMAIN System Call Reference

manual).

The program in Example 4-18 does the following:
e Opens a directory, using STREAM _ $OPEN.

e Reads the directory, using STREAM _$GET _REC.

e Writes only the link names to standard output by testing the enttype field against the
predefined constant for links, STREAM _ $DIR _ ENTRY __ LINK.

PROGRAM stream_list_links (input,output);
{ Read a directory and extracts entry names using streams. }
%include ’/sys/ins/base.ins.pas’;

%include ’/sys/ins/error.ins.pas’;
%include °'/sys/ins/streams.ins.pas’;

VAR
status : status_$t;
dir_name : name_$pname_t;
namelength : integer:
stream_id : stream $id_t;
seek_key : stream $sk t;
buffer : stream $dir_entry t;
retptr : “stream_$dir_entry t;
retlen . integer32;

PROCEDURE check_status; <{ for error handling }
BEGIN
IF (status.all <> status_$ok) THEN
error_$print( status );
END; { check_status }

Example 4-18. Reading a Directory
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BEGIN { Main Program }

writeln (’For which directory do you wish to list links? °*);
readln (dir_name) ;

namelength := sizeof (dir_name) ;
WHILE (dir_name[namelength] = ' ) AND
(namelength > 0 ) DO
namelength := namelength - 1;

stream_$open (dir_name,
namelength,
stream_$read,
stream $unregulated,
stream id,
status);

writeln (°The links in *, dir_name : namelength, ° are :°);
WHILE status.all = status_$ok DO BEGIN { while there is input

stream $get_rec ( stream_id,
ADDR (buffer),
stream $dir_ entry size,
retptr,
Tretlen,
seek_Kkey,
status) ;
{ Test for EOF. }
IF ((status.code = stream $end of file) AND
(status.subsys = stream_$subs)) THEN
EXIT;

check_status; { Test for other errors. }
WITH retptr~ DO
{ Test for link -— write the name. }
IF (enttype = stream_$dir_enttype_link) THEN
writeln (entname: entlen );

END; { WHILE }

END. { stream_list_links }

Example 4-18. Reading a Directory (Cont.)
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