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{ INQUIRE variables } 
input_mask 
inquiry_type 
attributes 
error mask 

stream_$inquire_mask_t; 
stream $ir opt; 
stream-$ir-rec t; 
stream-$inquire mask t; - --

{ $OPEN variables } 
access stream $opos t; 
conc stream-$omode t; 
stream id stream=$id_t;-

PROCEDURE error_routine; 
BEGIN 

{ for error handling } 

pgm_$set_severity( pgm_$error ); 
pgm_$exit; 

END; {error_routine} 

PROCEDURE test_error_mask(IN error_mask :stream_$inquire_mask_t); 
BEGIN 

IF stream $rec 19th IN error mask THEN BEGIN 
writeln ('stream_$rec_lgth in error mask'); 
error_routine; 

END; 
IF stream_$rec_type IN error_mask THEN BEGIN 

writeln ('stream_$rec_type in error mask'); 
error_routine; 

END; 
END; {test_error_mask} 

BEGIN { Main Program } 
{ Get the filename. } 
writeln ('Input the pathname'); 
readln (pathname); 

{ Calculate namelength. } 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = ' ,) AND (namelength > 0) DO 

namelength := namelength - 1; 

{ Load name and length into attribute record. } 
attributes.obj_name := pathname; 
attributes.obj_namlen := namelength; 

{ Get file info by pathname, even though not open. } 
inquiry_type := stream_$name_unconditional; 

{ Set attribute bits in mask. } 
input mask := 

[stream $rec 19th , 
stream=$rec=type]; 

{ Length of largest or fixed record } 
{ Record type, fixed, variable, or undef } 

{ Inquire by name. } 
stream_$inquire (input_mask. 

inquiry_type, 
attributes, 
error mask, 
status) ; 

Example 4-5. Inquiring the Attributes of a File (Cont.) 
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IF (status.all <> status_$ok) THEN 
error_routine; 

{ Check the error mask. } 
test_error_mask(error_mask); 

{ Test the record type for fixed length. } 
IF attributes.rec_type = stream_$f2 THEN 

rec_Ien := attributes.rec_lgth 
ELSE 

error_routine; 

{ Open the file. } 
access := stream_$read; 
conc := stream_$controlled_sharing; 

stream_$open (pathname. 
name length. 
access. 
conc. 
stream_id. 
status); 

IF (status.all <> status_$ok) THEN 
error_routine; 

stream_$close (stream_id. 
status); 

IF (status.all <> status_$ok) THEN 
error_routine; 

Example 4-5. Inquiring the Attributes of a File (Cont.) 

4.11.2. Changing Object Attributes 

You can change the attributes of a system object by using the STREAM $REDEFINE call. 
You can change one or a number of attributes with a single call to STREAM $REDEFINE. An 

. object must be open in order to change its attributes. Changing some attributes requires I write 
access, although you are permitted to use STREAM _ $REDEFINE to change read access to write 
access. 

STREAM_ $REDEFINE accepts three input parameters: the stream ID of the open object, an 
input mask indicating the attributes you wish to change, and an attribute record specifying the 
new attribute values. 

STREAM_ $REDEFINE returns an error mask indicating any attributes it could not change. 

The program segment in Example 4-6 opens a user-specified file, inquires the condition of the 
explicit type attribute, and changes the explicit type attribute to a value of TRUE (if it is not 
already TRUE). The explicit type attribute controls whether or not a fixed-length record file can 
be implicitly changed by writing a record of a different length. 
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Note that STREAM_INQUffiE in this example is done using the stream ID inquiry type, 
specifying the stream ID of the opened file as an input parameter in the attribute record. 

PROGRAM stream_change_exp (input.output); 

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

VAR 
status 
pathname 
name length 

status_$t; 
name_$pname_t; 
integer; 

{ INQUIRE variables } 
input_mask stream $inquire mask t; 
inquiry_type stream-$ir opt;- -
attributes stream_$ir_rec_t; 
error mask stream_$inquire_mask_t; 

{ $OPEN variables } 
access stream_$opos_t; 
conc stream_$omode_t; 
stream id stream_$id_t; 

{ REDEFINE variables } 
redef_mask stream_$redef_mask_t; 
redef_error_mask : stream_$redef_mask_t ; 

PROCEDURE error_routine; 
BEGIN 

{ for error handling } 

pgm_$set_severity( pgm_$error ); 
pgm_$exit; 

END; {error_routine} 

BEGIN { Main Program } 
{ Get the filename. } 
writeln ('Input the pathname'); 
readln (pathname); 

{ Calculate namelength. } 
namelength := sizeof(pathname); 
WHILE (pathname[namelength] = ' ') AND (namelength > 0) DO 

namelength := namelength - 1; 

{ Open the file. } 
access := stream_$write; 
conc := stream_$controlled_sharing; 

Example 4- 6. Changing the Attributes of a File 
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stream_$open (pathname. 
name length. 
access. 
cone. 
stream id. 
status); 

IF (status.all <> status_$ok) THEN 
error_routine; 

{ Set info bits in mask. } 
input_mask := [stream_$explicit_type]; {Explicit type bit} 

inquiry_type := stream_$use_strid; 
attributes.strid := stream_id; 

{ Inquire by stream. } 
stream_$inquire (input_mask. 

inquiry_type. 
attributes. 
error mask. 
status); 

{ Get info by stream } 
{ Provide the stream ID } 

IF «status.all <> status $ok) or 
(stream_$explicit_type-IN error_mask)) THEN 
error_routine; 

{ Test returned explicit type. } 
IF (attributes.explicit_type <> TRUE) THEN BEGIN 

{ Set redefinition mask. } 
redef mask := [stream_$explicit_type]; 

{ Redefine explicit type. } 
attributes.explicit_type TRUE; 

{ Change the type. } 
stream_$redefine (stream_id. 

redef_mask. 
attributes. 
redef error_mask. 
status); 

IF «status.all <> status $ok) or 
(stream_$explicit_type-IN redef_error mask)) THEN 
error routine; 

END; {if}-

Example 4-6. Changing the Attributes of a File (Cont.) 
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4.11.3. Reading and Changing Attributes Using FORTRAN 

Because FORTRAN provides neither a simple bit manipulation technique nor a record type, 
FORTRAN programmers must use care when calling STREAM $REDEFlNE and 
STREAM_$INQUffiE. This section describes techniques for FORTRAN programmers to specify 
the input mask and the attribute record. 

4.11.3.1. Input Mask 

The input mask is a set of bits identifying the attributes to be returned or changed. The error 
mask, in similar format, identifies the attributes that could not be returned (in 
STREAM_$INQUffiE) or could not be changed (in STREAM_$REDEFINE). Both the input 
and error masks are four bytes long. 

The insert files assign names to each bit value, so that programs need not incorporate the actual 
bit assignments. In FORTRAN, you can specify the input mask by combining these constants, 
using addition. The constants and their meanings are listed in the STREAM Data Type section 
of the DOMAIN System Call Reference manual. By summing these values, you can set bits in 
the input mask. For example: 

INTEGER*4 INPUT MASK {input mask} 
c 

As a result of the assignment statement, the bits representing the name and move/locate mode 
flags are set in INPUT_MASK. 

4.11.3.2. Attribute Record 

STREAM_$INQUffiE and STREAM_$REDEFINE accept and return information in an 
attribute record. The attribute record contains data of various types, including integers, Boolean 
values, arrays, and strings. FORTRAN programs must declare an array to hold the attribute 
record, then reference elements of the array to access the returned data. 

The layout of the attribute record is shown in Figure 4-4. In the figure, the decimal numbers on 
the left and right show the subscripts into a FORTRAN INTEGER*2 array. The fields Flags 1, 
Flags 2, and Flags 3 are shown in Figure 4-5. 

Your FORTRAN program should declare an INTEGER*2 array for the attribute record. The 
array need not be large enough for every field, but just sufficient to span the required fields. For 
example, to define explicit move mode, only a six-element INTEGER *2 array is required. 

The fields marked IIFlags 111, II Flags 211 , and IIFlags 3 11 contain Boolean and enumerated values 
for a number of attributes, as listed in Table 4-10. 

Each Boolean value occupies one bit in the flag. In the table, the meaning of each Boolean value 
when TRUE is noted first, and its meaning when FALSE is in parentheses. The Boolean 
II Sparse II flag, marked IISII in Figure 4-5, also appears in the table. 

For enumerated types, the number of possible values establishes the storage requirement. 
Consequently, enumerated types may occupy one or more bits. For some fields, extra bits are 
allocated to allow for future expansion. For example, object concurrency is allocated four bits, 
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although it has only three possible values (and would therefore require two bits). Similarly, 
carriage control format (STREAM_ $CC _ T) has two possible values, but is allocated three bits. 

Table 4-10. Accessing Flag Fields in FORTRAN 

Attribute Subscript Bit Mask Shift of Constant 

Temporary 5 16#8000 Not applicable 
(permanent) 

Explicit record type 5 16#4000 Not applicable 

ASCII (binary) 5 16#2000 Not applicable 

Move (locate) mode 5 16#1000 Not applicable 

Carriage control 5 16#EOO LSHFT (const,9) 

Record type 5 16#30 LSHFT (const,4) 

Object concurrency 5 16#F None required 

Concurrency at open 6 16#FOOO LSHFT (const,12) 

Access type 6 16#380 LSHFT (const, 7) 

Pre-existing object 6 16#40 Not applicable 
(new) 

Sparse (complete) 31 16#8000 Not applicable 

Close on exec ;32 16#4 Not applicable 

Ndelay 32 16#2 Not applicable 

Append mode 32 16#1 Not applicable 

The offsets in Table 4-10 represent the bit position in the array element to test for Boolean data. 
For enumerated types, you must shift the bits in the constants defined in STREAMS.INS.FTN 
before testing them against the returned values. Examples of both operations follow. Assume 
throughout the examples that ATT _REC has been declared as a six-element INTEGER*2 array. 
To test a bit: 

1. Use the constants listed in Table 4-10 as a bit mask. 

2. Using the AND function, AND the mask ( constant) and array element. 

3. Test the result of the AND for equality with the constant. IT it is equal, the bit is set. 

For example, to test the setting of the move/locate mode flag in the returned attribute record, 
the FORTRAN program might use the following statement: 

IF (AND(16#1000.att_rec(5)) .EQ. 16#1000) GOTO 100 {Bit is set} 
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SUBSCRIPT 
INTO 
INTEGER*2 
ARRAY 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25 

27 

29 

31 

33 

~~ 
16 1 

S I 

WORDO WORD 1 

STREAM-ID NAME LENGTH 

RECORD LENGTH 

FLAGS 1 FLAGS 2 

UNUSED HEADER LENGTH 

FILE LENGTH 

SEEK KEY 

CURRENT RECORD LENGTH 

CURRENT RELATIVE RECORD NUMBER 

BLOCKS USED 

DATE/TIME USED 

DATE/TIME MODIFIED 

OBJECT TYPE 

UNUSED FLAG3 

UNUSED 

._-_.---------

SUBSCRIPT 
INTO INTEGER*2 
ARRAY 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

NAME r, 62 

Figure 4-4. Layout of Attribute Record 
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0 1 

EXPLICIT 
TEMPO· 

RECORD RARY 
TYPE 

16 117 

UNUSED 4 

161 117 

2 3 4 15 

MOVE 
ASCII LOCATE 
FLAG UNUSED 1 

FLAG 

18 119 20 121 

CON· 
CURRENCY UNUSED5 

ATOPEN 

o-STREAM_SNO_CONC_WRITE 
1-STREAM_$CONTROLLED_SHARING 
2-STREAM_$UNREGU LA TED 

118 119 120 121 

FLAG 1 

6 7 18 

CAR· 
RIAGE 
CON· UNUSED 2 

TROL 

FLAG 2 

22 \23 \24 

ACCESS 
TYPE 

O=STREAM_$READ 
1=STREAM_SWRITE 
2-STR EAM_SOVERWR ITE 
3-STREAM_SUPDATE 
4-STREAM_$APPEND 

FLAG 3 

122 123 124 

UNUSED 7 

CLOSE ON EXEC - IF TRUE. STREAM WILL BE CLOSED ON UNIX EXEC 
NDELA V - IF TRUE. GET_CONDITIONAL IS CALLED INSTEAD OF GET _REC 
APPEND MODE - IF TRUE. SEEK KEY IS PLACED AT EOF BEFORE EACH WRITE ACTION 

19 

25 

PRE· 
EXISTING 

OBJECT 

125 

10 111 

RECORD 
TYPE 

OzSTREAM_$V1 
1=STREAM_$F2 
2=STREAM_$UNDEF 

26 127 

126 127 

Figure 4-5. Layout of Flag Fields 
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If the bit is set, indicating that move mode is in effect for the object, the program jumps to 
statement 100. See the FORTRAN section of Chapter 1 for more information about setting and 
testing bits. 

To check for a value of an enumerated type, FORTRAN programs can use a combination 
of the AND and bit shift functions. A test of these values might look like the following: 

x = AND (16#lFO. att_rec(5)) 
IF (x .EQ. LSHFT(stream_$v1.4)) GO TO 200 

The first statement extracts the value of the record type bits from the flag field and sets these 
bits in the variable X. The IF expression shifts the bits in the constant STREAM _ $V1 four 
places to the left, and compares the resulting value with X. If the value of the expression is true -­
that is, if the object has variable-length records -- program control transfers to statement 200. 

Example 4-7 inquires about the attribute record of a user-specified file. It tests the temporary 
bit, the ASCll/binary bit, and the record type of the file. Note that it must perform a left shift 
to test the record type. 

%include '/sys/ins/base.ins.ftn' 
%include '/sys/ins/error.ins.ftn' 
%include '/sys/ins/streams.ins.ftn' 

* 

* 

integer*2 
2 

integer*4 
2 
3 

stream_id. 
attrib_rec(5) 
input_mask. 
error_mask. 
status 

character*80 file name 
integer*2 name_length 
integer*2 x 

* Get pathname 

* 

* 

WRITE(*.*) 'Input the filename for STREAM_$INQUIRE' 
READ (*.10) file name 

10 FORMAT(A) 

* Calculate the length of the name 

* 

* 

name length = LEN(file name) 
DO WHILE(file_name(name_length:name_length) .EQ. ' ') 

name_length = name_length -1 
END DO 

* Open the stream 

* CALL stream_$open( file_name. 
2 name length. 
3 stream_$read. 
4 stream_$unregulated. 
5 stream_id. 
6 status) 
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IF (status .NE. status $ok) 
2 CALL error_$print(status) 

* * Load input mask with attributes for inquire 

* 

* 

input_mask 
2 
3 

= stream_$irm_temporary + 

stream_$irm_ab_flag + 

stream_$irm_rec_type 

{ Temporary/permanent bit} 
{ ASCII/binary bit} 
{ Record type -- enumerated } 

* Put stream ID in attributes record 

* attrib_rec(l) = stream id 

* * Call inquire 

* 
CALL stream_$inquire( input_mask. 

2 stream_$use_strid. 
3 attrib_rec. 
4 error mask. 
S status) 

IF (status .NE. status $ok) 
2 CALL error $print(status) 

* * Test for temporary file 

* 

* 

IF (AND(attrib_rec(S).16#8000) .EQ. 16#8000) THEN 
PRINT *. 'File is temporary' 

ELSE 
PRINT *. 'File is not temporary' 

END IF 

* Test for ascii file 

* 

* 

IF (AND(attrib_rec(S).16#2000) .EQ. 16#2000) THEN 
PRINT *. 'File is ASCII' 

ELSE 
PRINT *. 'File is binary' 

END IF 

* Test for ascii and not temporary 

* 
IF(AND(attrib_rec(S).(16#8000 + 16#2000» .EQ. 16#2000) 

2 PRINT *. 'File is ASCII and not temporary' 

* * Test for record type 

* x = AND(attrib rec(S). 16#30) 
IF (x .EQ. LSHFT(stream_$undef.4» THEN 

PRINT *. 'Record type is STREAM_$UNDEF -- undefined' 
ELSE IF (x .EQ. LSHFT(stream_$v1.4» THEN 

PRINT *. 'Record type is STREAM_$V1 -- variable length' 
ELSE IF (x .EQ. LSHFT(STREAM_$F2.4» THEN 

PRINT *. 'Record type is STREAM_$F2 fixed length' 
END IF 

END {Progra.m} 

Example 4-7. Inquiring the Attribute Record in FORTRAN (Cont.) 
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4.12. Writing to a File 

Two calls can be used to write to a file: STREAM $PUT REC and STREAM $PUT CIm. 

• STREAM_ $PUT _REC writes data to a file and terminates the current record, if 
one exists. 

• STREAM_$PUT _ CHR writes data to a file without terminating the current record. 

Both calls take a stream ID, a pointer to a data buffer, al1d the length of the data buffer as input 
parameters; and both return a seek key and a status parameter. (Section 4.13.2.1 describes how 
to use a seek key.) 

When and how you use these calls depends largely on the type of file you are writing. The major 
difference is that STREAM_ $PUT _ CIffi is used to write nonrecord-structured files or to write 
partial records to record-structured files. The two calls operate identically when writing UASC 
files. 

Using STR:EAM_ $PUT _REC guarantees exactly one record is being written, and that a 
corresponding STREAM _ $GET _ REC will retrieve that record. STREAM $PUT REC also 
completes a record that was started by STREAM _ $PUT _ CHR. 

To write to a new file: 

1. Declare a buffer to hold the data that you wish to write. 

2. Declare a pointer to the buffer (optional). 

3. Create the file, using STREAM_ $WRITE access. 

4. Load the buffer. 

5. Call a PUT system call passing the stream ID returned by the CREATE, a pointer to 
the buffer, and the buffer length. 

6. Repeat steps 4 and 5, until no more data. is input. 

The following sections describe how to write to different types of files. Section 4.14 describes how 
to update files. 

4.12.1. Writing a File of Fixed";Length Records 

The program in Example 4-8: 

• Defines an employee information record (info _ rec) containing fields for employee 
name, number, and address. 

• Creates a fixed-length record file, using STREAM_ $ CREATE _BIN. 

• Loads the record, using input from the user. 

• Writes the record .. to the file, using STREAM_$PUT _REC. 
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Note that the program does not declare a pointer variable, but instead uses Pascal extension 
ADDR to pass a pointer to the data buffer. FORTRAN programs can use the special function 
IADDR for the same purpose. C_~ 

PROGRAM stream_put_fixed (input. output); 

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

TYPE 
{ Define the record type. } 

info rec t = RECORD 

END; 

VAR 

emp_id integer; 
address string; 
name string; 

status_$t; 
name_$pname_t; 
integer; 

status 
pathname 
name length 
info rec info_rec_t; {data_bUffer} 

{ Create variables } 
access stream $opos t; 
conc stream=$omode_t; 
stream id stream_$id_t; 

{ Put variables } 
seek_key stream_$sk_t; 
buflen integer32; 

PROCEDURE check_status; {for error handling} 
BEGIN 

IF (status.all <> status $ok) THEN BEGIN 
error $print(statu~); 
pgm_$exit; 

END; 
END; {check status} 

BEGIN { Main Program } 
{ Get the filename. } 
writeln ('Input the pathname file to be created: '); 
readln (pathname); 

{ Calculate the length of pathname. } 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = ' ') AND (namelength > 0) DO 

namelength := namelength - 1; 

Example 4-8. Writing Fixed-Length Records 
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{ create the file. } 
access := stream_$write; 
conc := stream_$controlled_sharing; 

stream_$create_bin (pathname. 
name length. 
access. 
conc. 
stream id. 
status); 

check_status; 

{ pet record info. } 
writeln ("Input employee name (or CTRL/Z to stop): "); 
WHILE NOT eof DO 
BEGIN 

readln(info rec.name); 
writeln("Input employee id #: "); 
readln(info rec.emp id); 
writeln("Input address of employee: "); 
readln(info_rec.address); 

{ Write record. } 
buflen := SIZEOF(info_rec); { Record length is fixed } 

stream_$put_rec ( stream_id. { Stream ID of open file } 
ADDR(info_rec). { Pointer to data buffer} 
buflen. { Length of data buffer } 
seek key. { Returned seek key} 
status); 

check_status; 
writeln ("Record written"); 
writeln ("Input next employee name (or CTRL/Z to stop): "); 

END; {while} 
END. { stream_put_fixed } 

Example 4-8. Writing Fixed-Length Records (Cont.) 

4.12.2. Writing a File of Variable-Length Records 

You can write variable-length records to a file in the same way that you write fixed-length 
records to a file, except that you calculate the length of the data buffer (because it varies) and 
pass the calculated length to STREAM_$PUT _REO. 

However, in some cases you may not wish to write the entire record in one put operation. For 
instance, if you have a subroutine that determines one field of a record, you may want the 
subroutine to write that field before returning (this strategy avoids passing the field back to the 
main program for writing). In this case, you can use STREAM_ $PUT _ OHR to write portions 
of the incomplete record. When you wish to terminate the record, you write the last portion of 
the record, using STREAM_ $PUT _REO. 
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The program in Example 4-9 does the following: 

• Defines an employee information record (info _ rec) containing three fields: length of 
the employee name (namelen), the employee ID number (emp _id), and the employee 
name (name). The name field of this record is of variable length, and so, the records 
are of variable length. (Note that, in Pascal, the variant portion of a record must be 
the last field.) 

• Declares a procedure (put_name_Iength) to calculate the length of the input name, 
and write the result to the output file separately, using STREAM_$PUT _ CHR. 

• Creates a record-oriented file, using STREAM_ $CREATE _BIN. 

• Loads the record, using input from the user. 

• Calls the put _ name _length procedure to calculate and write the first field of the 
record (namelen), using STREAM_ $PUT _ CHR. 

• Writes the second field (emp_id) of the record, using STREAM_$PUT_CHR. 

• Writes the last field of the record (name), using STREAM $PUT REC. This 
terminates the record. 

Note that the program does not declare a pointer variable, but instead uses Pascal extension 
ADDR to pass pointers to the data buffers. FORTRAN programs can use the special function 
IADDR for the same purpose. 

PROGRAM stream_put_var (input. output); 

%include '/sys/ins/base.ins.pas'; 
%include '/sys/ins/streams.ins.pas'; 
%include '/sys/ins/error.ins.pas'; 

TYPE 
{ Define employee record. } 
info rec t = RECORD 

END; 

VAR 

name len 
emp_id 
name 

status 
pathname 
namelength 
info rec 

integer; 
integer; 
string; 

status $t; 
name $pname t; - -integer; 
info_rec_t; 

{ $OPEN variables } 
access stream_$opos_t; 
conc stream_$omode_t; 
stream id stream_$id_t; 

Example 4-9. Writing Variable-Length Records 
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{ Put variables } 
stream_$sk_t; 

: integer32; 

PROCEDURE check_status; {for error handling} 
BEGIN 

IF (status.all <> status $ok) THEN 
error $print( status-); 

END; {check_status} 

{***********************************************************} 
{* Procedure to calculate the length of the name and put *} 
{* the name len field into the record using STREAM $PUT CHR *} 

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

BEGIN 
{ Calculate the length of info rec.name. } 
info rec.namelen := SIZEOF(info rec.name); 
WHILE (info rec.name[info rec.namelen] = " ") AND 

(info=rec.namelen >-0) DO 
info rec.namelen := info rec.namelen - l' 

buflen := SIZEOF(info_rec.namelen); 

{ Put the namelength in the record. } 
stream_$put_chr ( stream_id. { ID of open file } 

ADDR(info rec.namelen).{ Pointer to buffer} 
~buflen. - { Length of buffer } 
seek_key. { Returned key} 
status); 

check_status; 
END; { put_name_Iength } 

BEGIN { Main Program } 
{ Get the filename. } 
writeln ("Input the pathname file to be created: "); 
readln (pathname); 

{ Calculate the length of pathname. } 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = " ") AND 

(name length > 0) DO 
namelength := namelength - 1; 

{ Create a record-oriented file. } 
access := stream_$write; 
conc := stream_$controlled_sharing; 

stream_$create_bin (pathname. 
name length. 
access. 
conc. 
stream_id. 
status); 

Example 4-9. Writing Variable-Length Records (Cont.) 
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{ Get record info. } 
writeln ('Input employee name (or CTRL/Z to stop): '); 
WHILE NOT eof DO 
BEGIN 

readln(info rec.name); 
put_name_length; 
writeln('Input employee id #: '); 
readln(info_rec.emp_id); 

{ Put employee ID field in the record. } 
buflen := SIZEOF(info_rec.emp_id); 

stream_$put_chr ( stream id, { ID of open stream} 
ADDR(info_rec.emp_id), { Pointer to buffer} 
buflen, { Length of buffer } 
seek key, { Returned key} 
status); 

{ Write name field and terminate record. } 
buflen := info_rec.namelen; {Record length varies with} 

{ length of name field. } 

stream_$put_rec ( stream id, 
ADDR(info_rec.name), 
buflen, 
seek key, 
status); 

check status; 
writeln ('record written'); 
writeln ('Input next employee name (or CTRL/Z to stop): '); 

END; {while} 
END. { stream_put_var } 

Example 4-9. Writing Variable-Length Records (Cont.) 

4.12.3. Writing to a UASC File 

A UASC file is a nonrecord-structured file. STREAM $PUT CRR and 
STREAM $PUT _REC behave identically on a UASC file; they both write a buffer of the 
specified length. However, STREAM_$GET _REC recognizes embedded newline characters in 
UASC files to be record termination characters. If you wish to write a UASC file that permits 
retrieval of II records II' (lines), you must write your program to explicitly embed newline 
characters. A newline character is represented by the hexadecimal code OA. 

To embed a newline character in a UASC file, use the CRR transfer function to assign the 
newline character value to a byte at the end of the line buffer array. 

The program in Example 4-10: 

• Defines an input buffer (line) as a character array. 

• Creates a UASC file, using STREAM_ $CREATE. 

• Loads the buffer, using input from the user. 

• Calculates the length of the line. 
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• Terminates the line with a newline character. 

• Writes the line, using STREAM_ $PUT _REO. 

Note that the program does not declare a pointer variable, but instead uses Pascal extension 
ADDR to pass pointers to the data buffers. FORTRAN programs can use the special function 
IADDR for the same purpose. 

PROGRAM stream_put_var_uasc(input. output); 

%include '/sys/ins/base.ins.pas'; 
%include '/sys/ins/streams.ins.pas'; 
%include '/sys/ins/error.ins.pas'; 

VAR 
status 
pathname 
name length 
line 

status_$t; 
name_$pname_t; 
integer; 
ARRAY[l .. 80] OF char; 

{ $OPEN variables } 
access stream_$opos_t; 
conc stream_$omode_t; 
stream id stream_$id_t; 

{ Put variables } 
seek_key 
buflen 

stream_$sk_t; 
: integer32; 

PROCEDURE check_status; {for error handling} 

BEGIN 
IF (status.all <> status $ok) THEN BEGIN 

error_$print( status ); 
END; 

END; {check status} 

BEGIN { Main Program } 

{ Get the filename. } 
writeln ('Input the pathname file to be created:'); 
readln (pathname); 

{ Calculate the length of pathname. } 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = ' ,) AND (namelength > 0) DO 

namelength := namelength - 1; 

{ Create the file. } 
access := stream $write; 
conc := stream_$controlled_sharing; 

Example 4-10. Writing Lines to a UASC File 
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stream_$create (pathname. 
name length. 
access. 
conc. 
stream_id. 
status); 

check_status; 

{ Get a line of input. } 
writeln ('Input data (or CTRL/Z to stop): '); 
WHILE NOT eof DO 
BEGIN 

readln(line); 
buflen := SIZEOF(line); 
WHILE (line[buflen] = ' ,) AND (buflen > 0) DO 

buflen := buflen - 1; 

{ Terminate line with newline character. } 
buflen := buflen + 1; 
line [buflen] := CHR(10); 

{ Write the line to a file. } 
stream_$put_rec ( stream id. 

ADDR(11ne). 
buflen. 
seek_key. 
status); 

check_status; 
writeln ('Record written'); 
writeln ('Input more info (or CTRL/Z to stop): '); 

END; {while} 
END. {stream_put_var_uasc} 

Example 4-10. Writing Lines to a UASC File (Cont.) 

4.13. Reading from a File 

The following calls read from files: 

• STREAM _ $GET _ REC reads the next sequential record from a file. In a VASC file, 
this call interprets embedded newlines as record termination characters. 

• STREAM_ $GET _BUF reads data from a file into a buffer of specified length. This 
call is typically used to read a VASC file, ignoring any embedded newline characters. 

• STREAM _ $GET _ PRIOR _ REC reads the previous record from a file. This call 
does not work on variable-length record-oriented files. 

• STREAM_ $GET _ CONDITIONAL reads a record, if it is available. This call is 
used to read information from SIO lines, mailboxes, and pads, where information may 
not be immediately available. 

All four calls take the same parameters. You specify a stream ID, a pointer to a data buffer, and 
the length of the data buffer as input parameters, and the calls return a pointer to the returned 
data, the length of the returned data, a seek key, and a status parameter. Section 4.13.2.1 
describes how to use seek keys. 
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As described in Section 4.7, when the stream manager reads data from a file, it may return a 
pointer that is the virtual address of the data within the file (locate mode), or it may copy the 
data to the buffer you specify and return a pointer to that buffer -- the same pointer that you 
specified (move mode). Because you cannot know which has been returned, you should always 
reference returned data using the pointer the stream manager returns, not the pointer you 
specify. FORTRAN programs should either use the "pointer variable" extension to declare the 
return pointer, or explicitly change the file attribute to move mode, by calling 
STREAM $REDEFINE. 

The return-length parameter for STREAM_$GET _BUF is the number of bytes of data read (if 
no data is read, the value is 0). 

The return length for the record-oriented calls is more complex. 

• If the record read is smaller than the specified buffer length, the returned length is 
equal to the actual number of bytes read. 

• If the record read is larger than the specified buffer length, the buffer is filled and the 
returned record length is a negative value. The absolute value of the returned length 
indicates how many bytes of the record remain unread. 

• If no data is read, the returned value is O. 

There are two methods for accessing data from files: sequential access and random access. The 
following sections describe how to perform sequential and random access. 

4.13.1. Performing Sequential File Access 

Sequential access is the method by which a file is read (and processed), one record (or line) at a 
time, in the order in which they exist in the file. That is, read record number one, read record 
number two, and so on. You can perform sequential access on pads, disk and magtape files, and 
serial lines. The GET system calls return one record per call (a line, in a VASC file), with one 
exception. A call to STREAM_ $GET _BUF on a VASC file will return the requested amount of 
data, ignoring newline characters. To sequentially access a file: 

1. Declare a buffer to hold the data that you wish to read. 

2. Declare a pointer to the buffer (optional). 

3. Declare a return pointer to the buffer. 

4. Open the existing file, using STREAM _ $READ access. 

5. Call a GET system call passing the stream ID returned on opening the file, a pointer 
to the buffer, and the buffer length. 

6. Test the returned status for a STREAM $END _ OF FILE error. To test for the 
STREAM_ $END _ OF _FILE error, you must test the status.code and status.subsys 
fields of the status record. FORTRAN programmers should use the 
ERROR $CODE and ERROR $SUBSYS calls to access this field. 

7. Repeat steps 5 and 6, until end of file occurs. 

4-37 

,--------,--_.,.".,---_._._-.-



The program in Example 4-11 sequentially accesses the variable-length record-oriented file created 
by the program in Example 4-9. The program does the following: 

• Defines a record to hold the data being read. This record must have the same 
structure as the records of the file. 

• Opens a record structured file, using STREAM_READ access. 

• Enters a loop that: 

1. Reads a record from the file. 

2. Tests for the STREAM $END OF FILE error. 

3. Prints the name and ID fields of the record. 

• When EOF is encountered, the program exits the loop. 

PROGRAM stream_get_var(input. output); 

%include ·/sys/ins/base.ins.pas·; 
%include ·/sys/ins/streams.ins.pas·; 
%include ·/sys/ins/pgm.ins.pas·; 
%include ·/sys/ins/error.ins.pas·; 

TYPE 
{ Define record buffer. } 
info rec t = RECORD 

END; 

VAR 

name len 
emp_id 
name 

status 
pathname 
namelength 
info rec 
retptr 
retlen 

integer; 
integer; 
string; 

status $t; 
name_$pname_t; 
integer; 
info_rec_t; 
-info_rec_t; 
integer32; 

{ $OPEN variables } 
stream id 

{ $GET variables } 
stream_$sk_t; 

: integer32; 

PROCEDURE error_routine; 
BEGIN 

{ for error handling } 

pgm_$set_severity( pgm_$error ); 
pgm $exit; 

END; {-error_routine} 

Example 4-11. Sequential Reading of Variable-Length Records 
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BEGIN { Main Program } 

{ Get the filename. } 
writeln ('Input the pathname of record-structured file to be read: '); 
readln (pathname); 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = ' ') AND (namelength > 0) DO 

namelength := namelength - 1; 

{ Open the file for reading. } 
stream_$open (pathname, 

name length, 
stream $read, 
stream=$controlled_sharing, 
stream id, 
status); 

IF (status.all <> status_$ok) THEN 
error_routine; 

{ Enter loop to get and print records. } 
WHILE (status.all = status_$ok) DO BEGIN 

{ Get a record. } 
stream_$get_rec( stream id, 

ADDR(info rec), 
SIZEOF(info_rec), 
retptr, 
retlen, 
seek key, 
status); 

{ Access } 
{ Concurrency } 

{ Test for EOF. } 
IF (status.code = 

(status.subsys 
EXIT; 

stream $end of file) AND 
= stream_$subs) THEN 

IF (status.all <> 
error_routine; 

{ Assign returned pOinter to buffer. } 
info rec retptr-; 

{ Print the name and id fields. } 
writeln; 
writeln('name: " info rec.name:info rec.namelen); 
writeln('id: " info rec.emp id:1); -

END; {while} - -
END. { stream_get_var } 

Example 4-11. Sequential Reading of Variable-Length Records (Cont.) 
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4.13.2. Performing Random Access 

Random access is the method by which a file is read (and processed) in a random fashion. For 
example, read record number twelve, read record number seven, and so on. You can only 
perform random access on disk files, directories, and saved pads. 

To access a file randomly, you must position the stream pointer to the record you want to read 
before performing a GET. DOMAIN provides seek keys and the STREAM $SEEK call to 
position the stream pointer to a specified point in the file. 

To randomly access a file: 

1. Open the file with read access. 

2. Call STREAM_ $ SEEK to position the stream pointer to where you want it. 

3. Call a GET operation to read the data. 

4. Repeat steps 2 and 3, until no more data is requested. 

4.13.2.1. Positioning the Stream Pointer 

There are four ways to position the stream pointer by calling STREAM _ $SEEK: 

• Position to a point specified by a returned seek key. 

• Position to a particular record. 

• Position to a particular character. 

• Position to the end of file. 

STREAM _ $SEEK has the following format: 

STREAM_ $SEEK (stream ID, seek-base,seek-type, 
{seek-keylsigned-offset } ,status) 

Specify the stream ID of the file on which you are operating; the status is the returned completion 
status. What you specify for the other parameters depends on which type of positioning you wish 
to perform. The following sections describe how to perform the different types of positioning. 

4.13.2.2. Positioning with Seek Keys 

Every successful stream I/O call returns a seek key showing where the read or written data starts. 
The STREAM _ $ SEEK call uses a previously returned seek key to change the location of the 
stream marker. By storing the seek keys returned when reading or writing a file, you can 
reposition to a desired point in a file, using the STREAM_ $ SEEK call. 
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To perform seek key positioning, call STREAM _ $SEEK specifying: 

• The stream ID of the file. 

• STREAM _ $KEY as the seek-base parameter. 

• STREAM_$ABSOLVTE as the seek-type parameter. 

• A returned seek key as the seek-key (fourth) parameter. 

----_._-.... _---_ ... _ ...... _._--_ .. 

The program in Example 4-12 demonstrates random access of a VASC file, by line number. Note 
that line number is not the same thing as record number. STREAM_$SEEK accepts absolute 
record numbers for seeks, but only for record-oriented files. To access a VASC file by line 
number, the program does the following: 

• Creates a seek-key v~ctor. This is an array of seek keys, in the format 
STREAM $SK T. 

• Opens a VASC file with read access. 

• Reads the file, sequentially, storing each returned seek key in the seek key vector. 
Note that by doing this, the vector is indexed by line number. 

• Prompts the user for a line number. 

• Calls STREAM_ $ SEEK to position to the line. The proper seek key is specified by 
indexing into the seek-key vector with the input line number. 

• Calls STREAM $GET REC to read the line. 

• Prints the line to output and continues to prompt until a CTRL/Z is entered. 

%include ·/sys/ins/base.ins.pas·; 
%include ·/sys/ins/streams.ins.pas·; 
%include ·/sys/ins/pgm.ins.pas·; 
%include ·/sys/ins/error.ins.pas·; 

CONST 
max lines = 1024; { Maximum number of lines } 

VAR 
status 
pathname 
namelength 
line 
retptr 
retlen 

status_$t; 
name_$pname_t; 
integer; 
string; 

:"'string; 
: integer32; 

Example 4-12. Random Access of a UASC File Using Seek Keys 
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{ $OPEN variables } 
stream id : stream_$id_t; 

{ $GET variables } 
buflen : integer32; 
choice_line integer; 
no_of_lines : integer; 

{ $SEEK variables } 
seek_key stream $sk t; 
seek base stream-$parm1 t; 
seek_type stream=$parm2=t; 

{ Declare vector to hold seek keys. } 
seek vector: ARRAY[l .. max_lines] OF stream_$sk t; 

PROCEDURE error_routine; 
BEGIN 

{ for error handling } 

pgm_$set_severity( pgm_$error ); 
pgm_$exit; 

END; {error-routine} 

BEGIN {Main Program } 
{ Get the filename. } 
writeln (>Input the pathname of uasc file to be read: »; 
readln (pathname); 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = > » AND (namelength > 0) DO 

namelength := namelength - 1; 

{ Open the file for reading. } 

stream_$open (pathname. 
name length. 
stream_$read. 
stream_$controlled_sharing. 
stream id. 
status); 

IF (status.all <> status_$ok) THEN 
error_routine; 

{ Access } 
{ Conc } 

{ Read the file and fill the seek vector with seek keys. } 

no_of_lines := 0; 
WHILE status.all = status_$ok DO BEGIN { While there is input} 

{ Read a line. } 
stream_$get_rec ( stream id. 

ADDR(l1ne). 
SIZEOF(line). 
retptr. 
retlen. 
seek_key. 
status); 

Example 4-12. Random Access of a UASC File Using Seek Keys (Cant.) 
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{ Test for EOF. } 
IF (status.code = stream $end of file) AND 

(status.subsys = stream_$subs) THEN 
EXIT; 

IF (status.all <> status_$ok) THEN 
error_routine; 

{ Increment the vector index. } 
no of lines := no_of_lines + 1; 

{ Test for maximum nuber of lines. } 
IF no of lines <= max lines THEN 

{ Load vector with the returned seek key. } 
seek_vector [no_of_lines] := seek_key 

ELSE BEGIN 
writeln('maximum number of lines exceeded '); 
EXIT; o END; { IF no of lines <= max lines} 

END; {WHILE} 

o 

o 

o 

{ Prompt the user for a line number. } 
write( 'What number line would you like to see'); 
writeln(' (1 - '. no_of_lines:1. ' (CTRL/Z to stop): '); 

WHILE NOT eof DO BEGIN 
readln(choice_line); 

{ Test to see if the chosen line is in range. } 
WHILE (choice_line <= 0) OR (Choice_line > no_of_lines) DO 
BEGIN 

write ('line number out of range enter a number'); 
writeln(' between 1 and' no_of_lines:1. ': '); 
readln(choice_line); 

END; 

{ Load the seek key using the vector. } 
seek_key := seek_vector[choice_line]; 

stream_$seek ( stream_id. 
stream_$key. 
stream_$absolute. 
seek_key. 
status); 

{ Seek base } 
{ Seek_type} 

IF (status.all <> status_$ok) THEN 
error_routine; 

Example 4-12. Random Access of a UASC File Using Seek Keys (Cont.) 
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{ Read the line. } 
stream_$get_rec ( stream id. 

ADDR(11ne). 
SIZEOF(line). 
retptr. 
retlen. 
seek_key. 
status); 

IF (status.all <> status_$ok) THEN 
error_routine; 

{ Print the line. } 
writeln(retptr-:retlen); 

{ Prompt for next line. } 
write( "What number line would you like to see"); 
writeln(" (1 no_of_lines:1. " (CTRL/Z to stop): "); 

END; { while} 
END. { stream_get_var_uasc } 

Example 4-12. Random Access of a UASC File Using Seek Keys (Cont.) 

4.13.2.3. Record and Character Positioning 

Random access can also be based on record or character positions, both absolute position and 
relative position. 

Absolute position is calculated from record and character numbers. Records are numbered from 1 
to n. Characters in a UASC _ $UID or HDR _ UNDEF _ $UID type file are also numbered 1 to n. 
Absolute character position is undefined in a record-structured file. (You cannot perform a 
character seek across records in a record-structured file.) 

Relative position is calculated relative to the current position of the stream pointer, and may be 
specified as either forward (positive) or backward (negative). 

To position to an absolute record number, call STREAM _ $ SEEK, specifying: 

• The stream ID of the file. 

• STREAM_$REC as the seek-base parameter. 

• STREAM_ $ABSOLUTE as the seek-type parameter. 

• A signed 4-byte integer as the offset (fourth) parameter. If the offset is positive, the 
seek starts at the beginning of the file. If the offset is negative, the seek starts at the 
end of the file. Absolute seeks start at 1 -- an offset of 0 will return an error status. 

An example of an absolute record seek appears in Example 4-13. 
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To position to a relative record number, call STREAM_$SEEK, specifying: 

• The stream ID of the file. 

• STREAM_$REC as the seek-base parameter. 

• STREAM_$RELATIVE as the seek-type parameter. 

~~- ..... -----. -_. 

• A signed 4-byte integer as the offset (fourth) parameter. If the offset is positive, the 
seek starts at the current position and moves toward the end of the file. If the offset 
is negative, the seek starts at the current position and moves toward the beginning of 
the file. Relative seeks start at 0 -- that is, 0 is the current position. 

To position to an absolute character position, call STREAM _ $SEEK, specifying: 

• The stream ID of the file. 

• STREAM_$CHR as the seek-base parameter. 

• STREAM_ $ABSOLUTE as the seek-type parameter. 

• A signed 4-byte integer as the offset (fourth) parameter. If the offset is positive, the 
seek starts at the beginning of the record. If the offset is negative, the seek starts at 
the end of the record. Absolute seeks start at 1 -- an offset of 0 will return an error 
status. 

To position to a relative character number, call STREAM_ $SEEK, specifying: 

• The stream ID of the file. 

o STREAM_$CHR as the seek-base parameter. 

• STREAM_ $RELATIVE as the seek-type parameter. 

• A signed 4-byte integer as the offset (fourth) parameter. If the offset is positive, the 
seek starts at the current position and moves toward the end of the record. If the 
offset is negative, the seek starts at the current position and moves toward the 
beginning of the record. Relative seeks start at 0 -- that is, 0 is the current position. 

To position to the end of file, call STREAM_$SEEK, specifying: 

• The stream ID of the file. 

• STREAM_$EOF as the seek-base parameter. 

• STREAM_ $ABSOLUTE as the seek-type parameter. 

• A null parameter (fourth) parameter. This parameter is ignored on a position-to-EOF 
seek. 
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4.14. Updating a File 

To update a file, you must open it with one of the following accesses: 

• STREAM_$UPDATE permits your program to change the . contents of a file. The 
stream pointer is positioned at the start of the data. 

• STREAM_$OVERWRITE permits your program to replace the contents of a file 
with new data. Opening with this access effectively deletes the old contents of the 
object. The stream pointer is positioned at the start of the empty file. 

• STREAM_$APPEND permits your program to add data to the end of the object. 
The stream pointer is positioned at the end of the file (EOF), but you may reposition 
it later, using STREAM_$SEEK. 

Once a file is opened for update, you may perform reads, writes, and seeks with the calls 
described above. However, calling STREAM_$REPLACE is recommended for replacing records 
in a file. It works the same as STREAM_$PUT_REC, except that it does perform recprd 
length checking. The record you write must be exactly as long as the record being replaced; 
otherwise, an error will occur. If you use STREAM_$PUT _REC or STREAM_$PUT _ CRR 
to update a record in a record-structured file, no record length checking is performed, and 
overwrites may occur. STREAM_$PUT _REC should be used for adding records to a file. 

You can also call STREAM_$TRUNCATE at any time, regardless of the mode in which you 
opened the file, to delete the file's data past the stream pointer's current location. 

The program in Example 4-13 updates the address field of a fixed-length employee information 
record. The program does the following: 

• Defines a record buffer containing an employee name, ID, and address. 

• Opens a file for updating by calling STREAM_ $OPEN with STREAM_ $UPDATE 
access and STREAM $NO CONC WRITE concurrency (to prevent others from 
writing at the same time). 

• Explicitly sets the move/locate mode attribute to move mode (TRUE) by calling 
STREAM $REDEFINE. You should always do this when updating a file. 
Otherwise, the returned pointer is only valid until the next stream operation, so it 
becomes invalid when you attempt to replace the record you have just read. 
Furthermore, you cannot modify the data in place if locate mode is used. 

• Sequentially reads and prints each record, along with its record number. 

• Prompts the user for the number of a record to update. 

• Positions the stream pointer at the requested record by calling STREAM $SEEK 
with the absolute record number. 

• Reads and prints the record, prompting for update confirmation. If confirmation is 
given, the user is prompted for the updated address. 
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• Repositions to the beginning of the record (again using a record-based seek), and 
updates the record by calling STREAM_$REPLACE, passing a record length that is 
exactly the same as the record being replaced. 

• Continues to prompt for updates until a CTRL/Z is entered by the user. 

PROGRAM stream_update (input. output); 

%include '/sys/ins/base.ins.pas'; 
%include '/sys/ins/streams.ins.pas'; 
%include '/sys/ins/error.ins.pas'; 

TYPE 
{ Define the record buffer. } 
info rec t = RECORD 

emp_id integer; 
address string; 
name string; 

END; 

VAR 
status 
pathname 
name length 
info rec 
retptr 
retlen 
stream id 

status $t; 
name_$pname_t; 
integer; 
info_rec_t; 
"'info_rec_t; 
integer32; 
stream_$id_t; 

{$GET variables} 
seek_key stream_$sk_t; 
buflen : integer32; 

{ INQUIRE/REDEFINE variables } 
input_mask stream_$inquire_mask_t; 
inquiry_type stream_$ir_opt; 
attributes stream_$ir_rec_t; 
error mask stream_$inquire_mask_t; 

choice rec 
no of recs 
response 

integer32; { Record number user wants changed } 
integer; {Number of records in file} 
char; { Y to modify record. N to leave as is } 

PROCEDURE check_status; {for error handling} 
BEGIN 

IF (status.all <> status $ok) THEN 
error_$print( status-); 

END; { check_status} 

BEGIN {Main Program } 
{ Get the filename. } 
writeln ('Input pathname of record structured file to be updated: '); 
readln (pathname); 
writeln; 

Example 4-13. Updating a Fixed-Length Record File 
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{ Calculate the length of pathname. } 
namelength := SIZEOF(pathname); 
WHILE (pathname[namelength] = > » AND (namelength > 0) DO 

namelength := namelength - 1; 

{ Open the file. } 
stream_$open ( pathname. 

name length. 
stream $update. 
stream=$no_conc_write. 
stream id. 
status); 

{ Set explicit move mode. } 
input_mask := [stream_$explicit_ML]; 
attributes.explicit_ML := TRUE; 

stream_$redefine ( stream_id. 
input_mask. 
attributes. 
error mask. 
status); 

no of recs - 0; 

{ Update access } 
{ No other writers} 

{ Read and print records and record numbers } 
{ while there is input and no problems. } 
WHILE status.all = status $ok DO BEGIN 

buflen := SIZEOF(info=rec); {Record length is fixed} 

stream_$get_rec ( stream id. 
ADDR(info rec). 
SIZEOF(info_rec). 
retptr. 
retlen. 
seek key. 
status); 

IF (status.code = stream_$end_of_file) AND 
(status.subsys = stream_$subs) THEN 
EXIT 

ELSE 
check_status; 

{ Increment and print the record number. } 
no of recs := no of recs + 1; 
writeln(>Record # >~no_of_recs:1); 

Example 4-13. Updating a Fixed-Length Record File (Cant.) 
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{ Load the record buffer. } 
info rec := retptr-; 

{ Print the employee ID. name and address. } 
writeln('employee # '. info rec.emp id:1); 
writeln('name: '. info rec.name); -
writeln('address: ' infO_rec.address); 
writeln; 

END; {WHILE} 

{ Update the addresses. } 

write( 'What number record would you like to update'); 
writeln(' (1 - '. no_of_recs:1. ,) (CTRL/Z to stop): '); 

WHILE NOT eof DO BEGIN 
readln(choice rec); 
{ Test record-choice. } 
WHILE (choice_rec <= 0) OR (choice_rec > no_of_recs) DO 
BEGIN 

END; 

write ('record number out of range enter a number'); 
writeln(' between 1 and'. no of recs:1. ': '); 
readln(choice_rec); - -

{ Position to specified record -- absolute record seek. } 
stream_$seek ( stream_id. 

stream_$rec. { Seek base } 
stream_$absolute. { Seek_type} 
choice_rec. { Offset } 
status); 

{ Read the record. } 
stream_$get_rec ( stream id. 

ADDR(info_rec). 
SIZEOF(info_rec). 
retptr. 
retlen. 
seek key. 
status); 

{ Load the record buffer. } 
info rec := retptr-; 

{ Print the employee ID. name and address. } 
writeln('employee # '. info rec.emp id:1); 
writeln('name: '. info rec.name); -
writeln('address: '. infO_reC.address); 
writeln; 

---.------- .. --
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{ Prompt for confirmation. } 
write('Would you like to update the address?'); 
writeln(' (Y or N): '); 
readln(response); 
IF (response = 'Y') OR (response = 'y') THEN 
BEGIN 

writeln('Enter the new address (on one line): '); 
readln(info_rec.address); 

{ Reposition 
stream_$seek 

check_status; 

to beginning of the record. } 
( stream id, 

stream-$rec, { Seek base} 
stream-$absolute,{ Seek type} 
choice=rec, { Offset } 
status); 

{ Update the record. } 
stream_$replace ( stream_id, 

ADDR(info_rec), 
SIZEOF(info_rec), 

. seek_key, 
status); 

check status; 
writeln('reeord updated'); 

END; {if} 

{ Prompt for next record to be updated. } 
write( 'What number record would you like to update'); 
writeln(' (1 - no_of_rees:1,') ( CTRL/Z to stop): '); 

END; {WHILE} 
END. { stream_update} 

Example 4-13. Updating a Fixed-Length Record File (Cont.) 

4.15. Closing and Deleting Files 

The permanent copy of a file is not consistent until the file is closed (or until 
STREAM _ $FORCE _ WRITE _ FILE is called). Although the system will automatically close 
the streams your program opens when it terminates, it is good practice to close it yourself. This 
way you can also report any errors that occur during the close. 

To close a file, call STREAM_ $CLOSE, specifying the stream ID of the open file. The following 
is a program fragment showing how to use STREAM _ $CLOSE: 
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%include '/sys/ins/streams.ins.pas'; 
VAR 

BEGIN 

stream id 
status 

stream_$id_t; 
status_$t; 

{ Open and process a file. } 

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

- status); 

Your program can only close files it has opened or files that programs it has invoked have 
opened. 

If you have completed processing a file and have no need for it in the future, you should delete it. 

To delete a file, call STREAM_ $DELETE, specifying the stream ID of the open file. The 
following is a program fragment showing how to use STREAM_$DELETE: 

%include '/sys/ins/streams.ins.pas'; 
VAR 

BEGIN 

stream id 
status 

stream $id t; 
status=$t;-

{ Open and process a file. } 

{ Delete file with $DELETE. } 
stream_$delete (stream id. 

status); 

4.16. Accessing Magtape Files 

You may access files on magtape using the STREAM calls In conjunction with the MTS 
(magtape/streams) calls. 

The MTS calls provide a way of creating and editing magtape descriptor files. A magtape 
descriptor file describes the volume and file attributes for a given magnetic tape. Before your 
program can make stream calls to files on a magnetic tape, a magtape descriptor file for the tape 
must exist. Once you have created a descriptor file, you can: 

• Use MTS calls to change volume and file attributes . 

• Use STREAM calls to read from tape files and write to tape files. 

When accessing magtape files, you can use all of the stream calls except STREAM _ $DELETE, 
STREAM_$REPLACE, STREAM_$SEEK, and STREAM_$TRUNCATE. Only one process 
at a time can read from and write to a magtape file. The magnetic tape is accessible only to 
programs executing on the node to which the tape is physically attached. 
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4.16.1. Creating and Opening a Magtape Descriptor File 

To create a magtape descriptor file for a given magnetic tape call 
MTS _ $ CREATE _DEFAUL T _DESC specifying the name and namelength of the descriptor 
file. Programs can create a magtape descriptor file in any directory; a magtape descriptor file 
has a type UID of MT _ $UID. 

The descriptor file holds information that the stream manager uses to open, read, and write files 
on the tape. For example, the file sequence number attribute indicates which file on the tape the 
stream manager is currently operating on. The MTS Data Type section in the DO MAIN System 
Call Reference manual contains a table that lists: 

• All the volume and file attributes stored in the descriptor file. 

• The data type of each attribute. 

• The default values with which MTS $CREATE DEFAULT DESC creates a 
descriptor file. 

To open a magtape descriptor file, call MTS _ $OPEN _ DESC specifying the pathname of 
an existing magtape file, the pathname length, and the read-write status, in MTS _ $RW _ T 
format. Read-write status indicates whether the file is being opened for reading or writing. 
Specify one of the predefined values, MTS _ $READ (read-only) or MTS _ $WRITE (read/write). 
MTS_$OPEN_DESC returns a pointer to the file, in MTS_$HANDLE_ T format. 

A magnetic tape descriptor file must be open to read and change the attributes of a descriptor 
file, but the file must be closed before any STREAM calls can operate on the magtape. 

You can also use MTS $COPY DESC to 'create' a descriptor file. MTS_$COPY _DESC 
copies a source magtape descriptor file to a destination magtape descriptor file, opens the 
destination file, and returns a pointer to it. 

4.16.2. Reading and Changing a Magtape Descriptor File 

Once you have created a descriptor file, you may wish to change some of the volume and file 
attributes. For example, to write to more than one file on a tape, you must change the file ( 
sequence number. To read and change the volume and file attributes in a magtape descriptor file, (,' 
call MTS _ $GET _ATTR and MTS _ $SET _ATTR, respectively. 

MTS $GET ATTR retrieves a volume or file attribute from an open magtape descriptor file. 
Specify two i;put parameters - a pointer to the descriptor file (returned from MTS _ $ OPEN) 
and the attribute to be retrieved, in MTS _ $ATTR _ T format. MTS _ GET _ATTR returns the 
value of the specified attribute and the status. Consult the table in the MTS Data Type section 
of the DOMAIN System Calls Reference manual for the data type information of each attribute. 

MTS $SET ATTR sets a volume or file attribute within an open magtape descriptor file. 
Specify three input parameters - a pointer to the descriptor file (returned from MTS_$OPEN), 
the attribute to be set (in MTS_$ATTR_ T format), the new value of the attribute. 
MTS SET ATTR returns the completion status: Programs must call this routine once for 
each ~ttribute to be set. Consult the table in the MTS Data Type section of the DOMAIN 
System Calls Reference manual for the data type information of each attribute. 
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Magtape descriptor files can also be edited· interactively with the DOMAIN command 
EDMTDESC. See the DOMAIN System Oommand Reference manual for details. 

4.16.3. Closing a Magtape Descriptor File 

Before you can perform STREAM operations on a magtape, you must close the descriptor file. 
To close a magtape descriptor file, call MTS_$CLOSE_DESC, specifying a pointer to the 
descriptor file and the update parameter. The update parameter is a Boolean value that specifies 
whether the descriptor file is to be modified to reflect attribute changes made with calls to 
MTS $SET _ATTR. If the update parameter is TRUE, the changes are made. 

4.16.4. Writing to a Magtape File 

Once the magtape descriptor file is closed, you can write to files on the tape. To open a stream 
to a magtape file call STREAM_$OPEN or STREAM_$CREATE, specifying the pathname of 
the magtape descriptor file. When you are finished processing a tape file, you must close the 
stream, using STREAM _ $CLOSE. Note that you must open and close a stream for each tape 
file you wish to access on a tape. 

Use the file sequence number attribute (MTS _ $FILE _ SEQUENCE _ A) to control which file on 
a tape STREAM calls operate on. To change the file sequence number you must: 

• Open the descriptor file. 

• Call MTS_SET_ATTR to change the MTS_$FILE_SEQUENCE_A attribute. 

• Close the descriptor file. 

When you create a magtape descriptor file, the file sequence number is 1 by default. 

To write to a tape file, call STREAM_$PUT _REC or STREAM_$PUT _ CRR specifying the 
same parameters that are used for disk files, although the seek key returned by PUT operations is 
not valid; you cannot perform a STREAM_ $SEEK on a tape file. 

The program in Example 4-14 accepts input from the user and writes it to two tape files. The 
program performs the following steps: 

1. Declares an error handling procedure. 

2. Declares a procedure to write to the tape files. This procedure gets input data from 
the user, writes it to the tape file, using STREAM_ $PUT _REC, and loops for more 
input. Note that after an EOF occurs (CTRL/Z from the keyboard) the standard 
input stream pointer position must be reset to avoid an EOF error when you next try 
to read input from the user. 

3. Creates a magtape descriptor file with all the default attributes, using 
MTS $CREATE DEFAULT DESC. 
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4. Turns off (FALSE) the magtape newline-handling attribute (MTS _ $ASCII _ NL _ A). 
This attribute is on by default and causes newline characters to be stripped from the 
end of any data that you write to a tape file. This program uses 
STREAM_ $PUT _REC calls to write to the tape, and so, does not want the newline 
characters stripped on write operations. The STREAM $PUT REC call never 
completes if the newline is stripped. 

5. Closes the descriptor file, with update set to TRUE. 

6. Opens a stream to the magtape, using STREAM_$OPEN. 

7. Calls the procedure to write to a magtape file. Note that it writes to the first file on 
the tape, because at the time the descriptor file was closed, the file sequence number 
was 1 - the default. 

8. Closes the stream to the tape. 

9. Advances the file sequence number by: 

• Opening the descriptor file, using MTS_$OPEN_DESC with MTS_$WRITE 
access. 

• Getting the current number, using MTS_$GET _ATTR. 

• Adding 1 to it. 

• Setting the number to the new value, using MTS _ $SET _ATTR. 

• Closing the descriptor file with the update parameter set to TRUE. 

10. Repeats steps 5 - 7 to write to the second tape file. 

PROGRAM stream_write_tape (input.output); 

{ This program creates a magtape descriptor file } 
{ and accesses through STREAM calls. } 

%include '/sys/ins/base.ins.pas'; 
%include '/sys/ins/streams.ins.pas'; 
%include '/sys/1ns/error.ins.pas'; 
%include '/sys/ins/pgm.ins.pas'; 
%include '/sys/1ns/mts.ins.pas'; 

VAR 
{ $CREATE DEFAULT DESC variables } 
status - status_$t; 
pathname name_$pname_t; 
namelength integer; 
handle mts_$handle_t; 

{ $CLOSE variables } 
update : boolean; 

Example 4-14. Writing to a Magtape File 
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{ $GET_ATTR variables } 
value : mts_$attr_value t; 

{ STREAM $OPEN variables'} 
stream id : stream_$id_t; 

{ $PUT_REC variables } 
buffer 
buf_pointer 
buf_Iength 
seek_key 

string; 
-string; 
integer; 
stream_$sk_t; 

-----~--"----"-------------

{***********************************************************************} 
{* Procedure to check for errors. Prints error and exits on bad status *} 

{***********************************************************************} 
PROCEDURE check_status; {for error handling} 
BEGIN 

IF (status.all <> status_$ok) THEN 
BEGIN 

error_$print( status ); 
pgm_$exit; 

END; 
END; {check_status} 

{***********************************************************************} 
{* Procedure to write to a tape file *} 

{***********************************************************************} 
PROCEDURE write_to_tape_file; {for writing to tape files} 
BEGIN 

{ Get the input. } 
writeln ('Input data'); 
readln (buffer); 
buf length := SIZEOF(buffer); 
bUf=pointer := ADDR(buffer); 

WHILE TRUE DO BEGIN 
{Write to file with $PUT REC. } 
stream_$put_rec (stream_id~ 

buf_pointer. 
bUf_Iength. 

check_status; 

writeln; 

seek key. 
status); 

writeln ('Input data'); 
IF EOF THEN BEGIN 

reset (input); { Reset the input pOinter. } 
EXIT; 
END; 

readln (buffer); 
END; 

END; {write to tape file} 
{***********************************************************************} 

Example 4-14. Writing to a Magtape File (Cont.) 
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BEGIN { Main Program } 

{ Load CRE_DEF_DESC variables. } 

writeln ('Input a new descriptor file pathname'); 
readln (pathname); 

{ Calculate the length of pathname. } 
namelength := sizeof(pathname); 
WHILE (pathname[namelength] = ' ,) AND 

(name length > 0 ) DO 
namelength := namelength - 1; 

handle := mts_$create_default_desc (pathname. 
name length. 
status); 

{ Turn off the newline handling. } 
value.b := FALSE; 
mts_$set_attr(handle. 

mts_$ascii_nl_a. 
value. 
status); 

{ Indicate an update parameter. } 
update := TRUE; {modify} 
mts_$close_desc (handle. 

check_status; 

update. 
status); 

{ Open the first tape file. } 
stream_$open (pathname. 

name length. 
stream $write. 
stream=$controlled_sharing. 
stream id. 
status); 

{ Write to the tape file. } 
write_to_tape_file; 

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

status); 

{ Access } 
{ Concurrency } 

{***********************************************************************} 
Example 4-14. Writing to a Magtape File (Cont.) 
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{ Change the tape file number. } 

{ Open the descriptor file for modification. } 
handle .- mts_$open_desc (pathname. ' 

namelength. 
mts $write. {Access} 
status); 

{ Get the current file number. } 
mts $get attr (handle. 

- - mts_$file_sequence_a. 
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. 
value. 
status); 

{ File number } 

{ File number } 

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

update. 
status); 

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

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

namelength. 
stream_$write. 
stream_$con~rolled_sharing. 

stream id. 
status); 

{ Write to the tape file. } 
write_to_tape_file; 

{ Close second tape file with $CLOSE. } 
stream $close (stream id. 

- status); 
check status; 

END. {stream_write_tape} 

{ Access } 
{ Concurrency } 

Example 4-14. Writing to a Magtape File (Cont.) 
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4.16.5. Reading from a Magtape file 

To read from a tape file, call STREAM_ $GET _REC or STREAM_ $GET _BUF specifying the 
same parameters that are used for disk files. Again, the seek key returned by GET operations is 
not valid; you cannot perform a STREAM _ $SEEK on a .tape file. 

Before you attempt to read from magtape file, you should set the file sequence attribute to the 
number of the file that you wish to read, using MTS _ $SET _ATTR. The number of the first 
file on a tape is 1. 

The program in Example 4-15 does the following: 

• Declares a procedure to read from a tape, using STREAM_ $GET _REC. 

• Opens an existing magtape file specifying read access. 

• Sets the file number to indicate the first file on the tape (1). 

• Opens a stream to the tape, using STREAM _ $OPEN. 

• Calls the procedure to read the tape. 

• Closes the stream, using STREAM _ $CLOSE. 

• Advances the file number (see Example 4-14 ). 

• Repeats steps 4 - 6 to read from the second tape file. 

PROGRAM stream_read_tape (input.output); 

{ This program opens a magtape descriptor file } 
{ and reads through STREAM calls. } 

%include '/sys/ins/base.ins.pas'; 
%include '/sys/ins/streams.ins.pas'; 
%include '/sys/ins/error.ins.pas'; 
%include '/sys/ins/pgm.ins.pas'; 
%include '/sys/ins/mts.ins.pas'; 

VAR 
{ $OPEN_DESC variables } 

status $t; 
name_$pname_t; 
integer; 
mts_$handle_t; 

status 
pathname 
namelength 
handle 

{ $CLOSE_DESC variables } 
update : boolean; 

{ $OPEN variables } 
stream id stream_$id_t; 

Example 4-15. Reading from a Magtape File 
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{ $GET_ATTR variables } 
value : mts_$attr_value t; 

{ GET variables } 
buffer 
buf_pointer 
buf_Iength 
ret_pointer 
ret_length 
seek_key 

string; 
.... string; 
integer; 
.... string; 
integer32; 
stream_$sk_t; 

get integer; 
number_of_recs integer; 

{***********************************************************************} 
{* Procedure to check for errors. Prints error and exits on bad status *} 

{***********************************************************************} 
PROCEDURE check_status; {for error handling} 
BEGIN 

IF (status.all <> status_$ok) THEN 
BEGIN 

error_$print( status ); 
pgm_$exit; 

END; 
END; {check status} 
{***********************************************************************} 
{* Procedure to read tape files *} 

{***********************************************************************} 
PROCEDURE read_from_tape_file; {for reading from tape files} 
BEGIN 

writeln ('Input the number of records to read '); 
readln (number_of_recs); 

{ Get records. } 
bUf_pointer := ADDR(buffer); 
buf_Iength := 256; 

FOR get := 1 TO number of recs DO BEGIN 

stream_$get_rec (stream_id. 
buf_pointer. 
buf_Iength. 
ret_pointer. 
ret_length. 
seek_key. 
status); 

{ Write the record to standard output. } 
writeln (ret_pointer .... : ret_length); 
writeln; 

END; {do} 
END; {read from tape file} 
{***********************************************************************} 

Example 4-15. Reading fram a Magtape File ( Cant.) 
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BEGIN {Main Program } 

writeln ('Input the descriptor file pathname'); 
readln (pathname); 

{ Calculate the length of pathname. } 
namelength := sizeof(pathname); 
WHILE (pathname[namelength] = ' ') AND 

(namelength > 0 ) DO 
namelength := namelength - 1; 

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

{ Set the file number to the beginning of the file. } 

{ Open the descriptor file for reset. } 
handle .- mts_$open_desc (pathname. 

name length. 
mts $write. {Access} 
status); 

{ Set file number to 1. } 
mts $set attr (handle. 

- - mts_$file_sequence_a. 
1, 

{ File number } 
{ Value } 

status); 

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

update. 
status); 

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

{ Open the first tape file. } 
stream_$open (pathname. 

name length. 
stream $read. 
stream=$controlled_sharing. 
stream_id. 
status); 

{ Read from the tape file. } 
read_from_tape_file; 

{ Close file with $CLOSE. } 
stream_$close (stream_id. 

status); 
check_status; 

{ Access } 
{ Concurrency } 

{***********************************************************************} 
Example 4-15. Reading from a Magtape File (Cont.) 
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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); 

{ Get the current file number. } 
mts_$get_attr (handle. 

mts_$file_sequence_a. 
value. 
status); 

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

{ Set new file number. } 
mts_$set_attr (handle. 

mts_$file_sequence_a. 
value. 
status); 

{ File number } 

{ File number } 

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

update. 
status); 

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

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

check_status; 

namelength. 
stream_$read. 
stream_$controlled_sharing. 
stream id. 
status); 

{ Read from the tape file. } 
read_from_tape_file; 

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

- status); 
check_status; 

{ Access } 
{ Concurrency } 

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: 

• Open a stream to the serial port. 

• Set attributes for the serial line. 

• 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 

jDEVjSIOl serial port 1 (labeled '2' on early nodes) 
jDEVjSI02 serial port 2 (labeled '3' on early nodes) 
jDEVjSI03 serial port 3 (labeled '4' on early nodes) 
jDEVjSIO Default port (port 1) 

You can copy and rename serial lines without losing their special attributes. However, they must 
be in the jDEV 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 DO MAIN 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 _ $INQUffiE returns the current value of the attribute (in SIO _ $V ALUE _ T C.--_" 
format). You must call SIO _ $INQUffiE for each attribute you wish to inquire about. _ .' 

Performing Stream I/O 4-62 



o 

o 

o 

o 

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 110 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 _ CIm 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: 

• Opens a stream to an SIO line, using STREAM_ $OPEN. 

• Inquires the host _ synch mode attribute, using SIO _ $INQUIRE. 

• 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 
pathname 
namelength 
stream id 

status_$t; 
name_$pname_t; 
integer; 
stream_$id_t; 

{ SIO_$ variables } 
value sio_$value_t; 

Example 4-16. Accessing a Serial Line 
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PROCEDURE check_status; {for error handling } 
BEGIN 

IF (status.all <> status_$ok) THEN 
BEGIN 

END; 

error $print( status ); 
pgm_$exit; 

END; {check_status} 

BEGIN {Main Program } 

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

{ Calculate the length of pathname. } 
namelength := sizeof(pathname); 
WHILE (pathname[namelength] = ' ') AND 

(name length > 0 ) DO 
namelength := namelength - 1; 

stream_$open (pathname, 
namelength, 
stream $write, { Access} 
stream=$no_conc_write, { Concurrency} 
stream id, { Stream ID } 
status); 

check_status; 

{ INQUIRE host-synch } 
sio $inquire (stream id, 

- SiO_$host_sync, 
value, 
status); 

check_status; 

{ Inquired option } 
{ Returned value } 

writeln ('The host_synch value is ',value.b); 
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); 

{ 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 4-16. Accessing a Serial Line (Cont.) 

4.18. Accessing Mailboxes 

The stream manager also permits you to access mailboxes created with the :NIBX 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 (:NIBX) 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 :NIBX interface: 

• The :NIBX 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 :NIBX routines are either client-specific or server-specific. 

• 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. 

• 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 reiects the client's OPEN request. In either 
case, the client waits in the :NIBX_ $OPEN call until the server responds to the open 
request. 

• 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 :NIBX 
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 :NIBX 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 
NffiX $OPEN call. 

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

The NffiX_ $OPEN call normally allows the client to specify a block of data that should be sent 
along with the open request to be evaluated by the server before it accepts or rejects the open 
request. When the open is triggered by a call to STREAM_$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: 

• data 

• partial-data data 

Streams have two types of read and write operations - record-oriented (GET _REO, PUT _REO) 
and buffer-oriented (GET _BUF, PUT _ OHR). 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 _REO. 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 UASO files) and the 
returned length is the "best guess II 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 _REO. 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 _ REO -- every MBX message but the last will be stamped as partia]­
data. 

To write a block of data to a mailbox, call STREAM _ $PUT _ OHR. 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: 

• Opens a connection to a mailbox by calling STREAM $OPEN specifying the 
mailbox name. 

• Writes records to the mailbox by calling STREAM_$PUT _REO. 

• Waits for input from the mailbox by calling STREAM_ $GET _REO. 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 
stream id 
seek_key 
buffer 
retptr 
retlen 
i 

status $t; 
stream-$id t; 
stream=$sk=t; 
integer; 
"'integer; 
integer32; 
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 $append, 
stream=$unregulated, 
stream_id, 
status); 

{ Transmit some data. } 
FOR i := 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; 

{ Access } 
{ Concurrency } 

{ Make the client wait with an open channel. } 
stream_$get_rec ( stream_id, 

ADDR(buffer), 
SIZEOF(buffer), 
retptr, 
retlen, 
seek_key, 
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 (Cant.) 

4.19. Accessing Directories 

You can also use the stream manager to read a directory. When you read a directory with 
STREAM_ $GET _REO, the stream manager considers each entry in the directory to be a fixed­
length record. When you read a directory with STREAM_$GET _BUF, the stream manager 
considers each entry in the directory to be a byte stream. 

Each 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_$Dffi_ENTRY _ T. This is a record made up of the following fields: 
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ENTTYPE A 2-byte integer indicating whether a directory entry is a file (either a stream 
file or a directory) or a link. The system predefines the constants 
STREAM_$Dffi_ENTRY _FILE and STREAM_$Dffi_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 _REO 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: 

• Opens a directory, using STREAM_$OPEN. 

• Reads the directory, using STREAM_$GET _REO. 

• Writes only the link names to standard output by testing the enttype field against the 
predefined constant for links, STREAM_$Dffi_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 
dir name 
name length 
stream id 
seek_key 
buffer 
retptr 
retlen 

status_$t; 
name_$pname_t; 
integer; 
stream $id t; 
stream-$sk-t; 
stream-$dir entry t; 
-stream_$dir_entry_t; 
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 

(name length > 0 ) DO 
namelength := namelength - 1; 

stream_$open (dir_name. 
name length. 
stream_$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} 

{ Test for EOF. } 

stream id. 
ADDR(buffer). 
stream_$dir_entry_size. 
retptr. 
retlen. 
seek_key. 
status); 

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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