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CL _ ,SET _ VERB 

CL $SET VERB 

Defines a verb that the CL displays before each query message. 

FORMAT 

INPUT PARAMETERS 

verb 
Text that the CL prints before each pathname in user query messages. This is a UNIV 
character string. 

verb_len 
Number of characters in ·verb.· This is a 2-byte integer. 

USAGE 

Use this call to add text before a pathname read by CL_$GET _NMiE when you are 
expecting the CL to query users. When the CL queries users, it will write the verb, the 
pathname, and then a question mark. 

The CL verifies all pathnames when you specify the CL_$VERIFY _ALL CL option, or 
when you use the CL _ $VERIFY system call. It verifies wildcard matches if you specify 
CL $VERIFY WILD. 
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CL _ SSET _ WlLD OPTIONS 

CL _ $SET _ WILD _ OPTIONS 

Defines the wildcard options that tell the wildcard manager how to expand wildcards. 

FORMAT 
CL_$SET_WILD_OPTIONS([Vild_op~10n]) 

INPUT PARAMETERS 

wild _ option 
Set of options, in CL _ $WILD _ SET _ T format, that tells the CL wildcard manager how 
to expand wildcard options. This is a 2-byte integer. 

IT you want to change the default set of wildcard options that the CLestablished at 
initialization, you must specify the all the options you want to set. 

The CL wildcard options are: 

CL $WILD FILES 
Matches names of files (default). 

CL $WILD_DffiS 
Matches names of directories ( default). 

CL $WILD LINKS 
Matches names of links (default). 

CL $WILD _EXCLUSIVE 
Matches the highest directory of a given wildcard. This is useful for 
commands that operate on entire directories, such as COpy _ TREE, or 
WRITE_BACKUP. Since they operates on all subdirectories, there's no 
need to match further. 

CL $WILD CHASE LINKS 
Chases links that point to directories or files. 

CL $WILD FffiST 
Stops at the first match of a given wildcard; otherwise, subsequent calls 
to CL_$GET_NAME expand all names that match the wildcard. 

USAGE 

Use this call to change the default set of CL wildcard options. 
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CL_$VERIFY 

CL $VERIFY 

Prompts the user for a yes/no response. This call adds a question mark after the specified 
prompt. 

FORMAT 

answer := CL_$VERIFY(name. name_len) 

RETURN VALUE 

answer 
Returns the user's repsonse to the yes/no query in CL _ $ANSWER _ T format. This is a 
2-byte integer. 

The user's response can be either of the following values: 

CL $YES Include this pathname on the token list. 

CL $NO Ignore this pathname. 

CL_$QUIT Stop prompting user to verify pathnames. 

CL $GO Include all the pathnames that you find on the token list without further 
query. 

INPUT PARAMETERS 

name 
Name with which the user is prompted. This is a UNIV character string. 

name_len 
Number of characters in "name." This is a 2-byte integer. 

USAGE 

Use this call to prompt the user for a yes/no response. It writes the name followed by a 
question mark. You can call CL _ $SET _VERB before this call to include a text string 
with the prompt. 
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CL ERRORS 

ERRORS 

CL $ARG TOO_LONG 
User supplied an argument that is longer than allowed. You specify the maximum 
length required at the time of the call. 

CL $DUPLICATE SET _ELIDviENT 
User supplied a duplicate character, detected by the CL _ $GET _ SET call. 

CL $INVALID_DECIMAL_NUMBER 
User supplied an invalid decimal number to be converted by the CL _ $GET _ NUM 
call. 

CL $INVALID SET ELEMENT 
User supplied an invalid character, detected by the CL_$GET _SET call. 

CL _ $MISSING _REQ _DERIVED _NAME 
User did not supply the required derived name after a keyword for the 
CL $GET FLAGGED _DERIVED NAME call. 

CL $NO _MATCH_FOR_ WILDCARD 
There are no pa.thnames in the user's working directory that match the wildcard 
specified. 

CL $NOT_ENOUGH_ARGUMENTS 
User did not supply enough arguments, detected by the CL_$CHECK_FLAG ca.ll. 

CL $TOO_MANY_ARGUMENTS 
User supplied more arguments than the program can handle, detected by the 
CL $CHECK FLAG call. 

CL $UNPARSED KEYWORD 

CL 

User supplied a keyword that cannot be handled by program, detected by the 
CL $CHECK_ UNCLAIMED call. 
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FU DATA TYPES 

CONSTANTS 

NAME SPNAMLEN MAX 256 

DATA TYPES 

NAME_SPNAME_T 

FU _ $CONTEXT _ T 

FU 

Maximum length of a pathname. 

An array of up to NAME $PNAMLEN_MAX 
(256) characters. 

A 2-byte integer. Location of error returned by 
some FU calls. One of the following pre-defined 
values: 

FU_$SRC 
Error occurred in the source object or tree. 

FU_$DST 
Error occurred in the target object or tree. 

FU_$UNK 
Unknown whether the error occurred. in the 
source or target object or tree. 

A 2-byte integer. FU options passed to many FU 
calls. One of the following pre-defined values: 

FU $LIST _FILES 
List files operated on. 

FU _ $LIST DIRS 

List directories operated on. 

FU-2 

FU $LIST _LINKS 
List links operated on. 

FU _ SREPLACE 

Replace target with a copy of the source. 

FU_'MERGE 
Merge source and target if both are 
directories. For files and links with the same 
name in source and target, it deletes the 
target and replaces it with a copy of the 
source. 

FU_SCOE 

Continue to the next object if an error occurs 
while processing an object. 

FU _ SPRINT _ERRORS 

Print errors on the error output stream. 
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FU DATA TYPES 

FU _ $LIST _ DEL 

List objects deleted as a result of a replace 
operation. Obsolete; use 
FU_$LIST_D_DffiS, 
FU _ $LIST _D _FILES, 
FU_$LIST_D_LINKS instead. 

FU_$HELP 
Display detailed -usage information. It has no 
meaning under AEGIS, used_ for a Boot Shell 
utility only. 

FU_$QUIT 
Has no meaning under AEGIS, used for a 
Boot Shell utility only. 

FU _ $BEF _ TIME 

For copy tree, copy only those objects whose 
dtm (date/time last modified) is before the 
given date and time. 

FU _ SAFT TIME 

For copy tree, copy only those objects whose 
dtm (date/time last modified) is after the 
given date and time. 

FU _ SFORCE _ DEL 

Force deletion of a target during a replace 
operation if user has owner upu rights. 

FU_SFORCE 
Force a copy in FU _ $MOVE if the source 
and target files are not located on the same 
volume. 

FU_SDACL 

Assign default ACL to target files. Target. gets 
the default ACL of the parent (destination) 
directory. 

FU_SSACL 
Assign ACL of source object to target object. 
Target gets the same ACL as the source 
object. 

FU_$RENAME 

FU-3 

Change the name of existing object with the 
target pathname before creating copy. If 
target name is in use and cannot be deleted 
during a replace operation, it appends today's 
date to the target pathname. 

FU _ $LIST _ D _FILES 

List deleted files. 

FU 



FU DATA TYPES 

FU $OPT_SET_ T 

STATUS $T 

Total byte: 
Size: 4 offset 

0: 

0: 

1: 

2: 

FU 

31 

FU_$LIST_D_Dms 
List deleted directories. 

FU _ $LIST _ D _LINKS 
List deleted links. 

FU _ lMERGE_DST 
Merge source and target if both are 
directories. For files and links with the same 
name in source and target, the target remains 
unchanged. 

FU _ IUSE _PRESERVE 
Reserved. 

FU_$SUBS 
Retain the Source ACL for objects which 
belong to protected subsystems. 

FU _ $PRESERVE_DT 
Preserve the source dtm (date/time last 
modified) and dtu (date/time last used). 

FU_SSPARSE 
Reserved. 

FU SDEL_ WHEN _ UNLKD 
Delete object when it becomes unlocked. 

A 2-byte integer. A set of FU options in 
FU _ $OPT _ T format. For a list of options, see 
FU $OPT T above. 

A status code. The diagram below illustrates the 
STATUS_$T data type: 

field name 
o 

integer all 

or 

fail 

subsys 

mode 
t-----'---, 0 

integer code 
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TIME _ $CLOCKH T 

Total byte: 

0 Size: 6 offset 

Predefined 31 Record: 

time_$clockh_t 0: 

4: 

o 
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FU DATA TYPES 

Field Description: 

ALL 
All 32 bits in the status code. 

FAIL 
The fail bit. H this bit is set, the error was not 
within the 8cope of the module invoked, but 
occurred within a lower-level module (bit 31). 

SUBSYS 
The subsystem that encountered the error (bits 
24 - 30). 

MODC 
The module that encountered the error (bits 16 -
23). 

CODE 
A signed number that identifies the type of error 
that occurred (bits 0 - 15). 

Internal representation of time. The high 32 bits of 
the TIME_$CLOCK_ T data type. The diagram 
below illustrates the TIME $CLOCKH T data 
type: 

field name 

15 0 

integer high 

integer low 

Field Description: 

mGH 
High 32 bits of the clock. 

LOW 
Low 16 bits of the clock. 
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FU _ $CMP _TREE 

FU _ $CMP _ TREE 

Compare a source tree to a target tree. 

FORMAT 

FU_$CMP_TREE(source-pa~hname. source_name_len. ~arge~-pa~hname. ~arge~_name_len. 
fu_op~1ons. error-pa~hname. error-pa~hname_len. s~a~us) 

INPUT PARAMETERS 

source pathname 
Pathname of the sOurce file to be compared, in NAME _ $PNAME _ T format. This is an 
array of up to 256 characters. 

The source file must be the same type of object as the target. 

source name _len 
Number of characters in ·source_pathnaIIie." This is a 2-byte integer. 

target _ pathname 
Pathname of the target file to be compared,in NAME_$PN.MvfE_ T format. This is an 
array of up to 256 characters. 

The target file must be the same type of object as the source. 

target _ name _len 
Number of characters in IItarget_pathname. 1I This is a 2-byte integer. 

fu_options 

FU 

FU compare options in FU _ $OPT _ SET _ T format. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

FU_$COE Continues to the next file, if an error occurs while processing a file. 

FU_$LIST DIRS 
Lists directories as they are compared. 

FU _ $LIST _ FILES 
. Lists files as they are compared. 

FU _ $LIST _LINKS 
Lists links as they are compared. 

FU _ SPRINT _ERRORS 
Displays errors to the error output stream. 
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FU ,eMP _TREE 

INPUT/OUTPUT PARAMETERS 

error _ pathname 
Pathname of the file where an error occurred, if any, in NAME_$PNAME_ T format. 
This is an array of up to 256 characters. 

This is valid only if ·status· does not equal zero. 

error _ pathname _len 
Length of • error _ pathname. • This is a 2-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types section for more information. 

USAGE 

Use this call to compare all the objects of a source tree against all objects in a target tree. 
This call reports any objects catalogued in the source that do not also appear in the target. 
However, it does not compare the target to the source, so it does not list objects that appear 
in the target that do not appear in the source. 

FU _ $CMP _ TREE compares objects byte-by-byte. If it encounters a difference, it reports 
the difference, stops comparing that file and goes on to compare the next objects in the tree. 
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FU $COPY _FILE 

FU $COPY _FILE 

Copies a file from the source pathname to the target pathname. 

FORMAT 

FU_$COPY_FlLE(source_pathname. source_name_len. target_pathname. 
target_name_len. fu_options. error_context. status) 

INPUT PARAMETERS 

source _ pathname 
Pathname of the source file to be copied, in NAME _ SPNAME _ T format. This is an 

. array of up to 256 characters. 

If the source name is a link name, it resolves the link, and copies the file to which the link 
refers. 

source _ name len 
Number of characters in "source_pathname. II This is a 2-byte integer. 

target _ pathname 
Pathname of the target file, in NAME _ SPNAME _ T format. This is an array of up to 
256 characters. 

If pathname is a directory, it copies the source to the target directory . You cannot specify a 
link as a target name. 

target _ name _len 
Number of characters in "target_pathname. II This is a 2-byte integer. 

fu_options 

F'U 

FU copy options in FU _ SOPT _ SET _ T format. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

FU $COE 

FU $DACL 

Continues to the next file, if an error occurs while processing a file. 

Assigns the target file's ACL. The target file gets the default ACL of the 
parent (destination) directory. Invalid if FU $SACL is set. 

FU $DEL_ WHEN UNLKD 
Deletes object when it becomes unlocked as a result of a replace 
operation. (That is, if the user set the FU _ SREPLACE option.) 

FU_SFORCE_DEL 
Forces deletion of a target during a replace operation if user has protect 
(-P-) rights. (That is, if the user set the FU _ $REPLACE option.) 

FU _ SLIST _D _ FILES 
Lists files deleted as a result of a replace operation. (That is, if the user 
set the FU _ $REPLACE option.) 

FU SLIST _FILES 
Lists files copied. 
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FU _ .COPY _FILE 

FU $PRESERVE_DT 
Preserves the source file's dtm (date/time last modified) and dtu 
(date/time last used) if the user set the FU _ $REPLACE option and the 
file was copied. 

FU $PRINT ERRORS 
Displays errors to the error output stream. 

FU $RENAME Changes the name of existing object with the target pathname before 
making a copy. If target name is in use and cannot be deleted during a 
replace operation, it appends today's date to the· target pathname. 

FU _ $REPLACE Replaces the target with a copy of the source. 

FU $SACL 

FU $SUBS 

Assigns the target file's ACL. The target file gets the same ACL as the 
source file. Invalid if FU _ $DACL is set. 

Retains the source ACL for objects which belong to protected subsystems. 

OUTPUT PARAMETERS 

error _ context 
Indicates where an error occurred, in FU _ $CONTEXT _ T format. This is a 2-byte 
integer. On error, the call can return anyone of the following predefined values: 

FU $SRC Error occurred in the source object. 

FU $DST Error occurred in the target object. 

FU $UNK Error undefined. 

This is valid only if ·status" does not equal zero. 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types fer more information. 

USAGE 

Use this call to copy a source file to a target file. This call copies only files; use 
FU _ $COPY _ TREE to copy directories and their subordinate objects. 
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FU _ $COPY _ TREE 

FU _ $COPY _ TREE 

Copies, merges, and replaces files, directories, and links. 

FORMAT 

FU_$COPY_TREE(source-pathname. source_name_len. target-pathname. 
target_name_len. fu_options. before_time. after_time. 
error_pathname. error_pathname_len. status) 

INPUT PARAMETERS 

source _ pathname 
Pathname or the source file, link, or directory tree to be copied, in NAME _ $PNA}..{E _ T 
format. This is an array of up to 256 characters. 

source _ name _len 
Number of characters in ·source_pathname.· This is a 2-byte integer. 

target _pathname 
Pathname of the target file to be created, replaced, or merged, in NAME _ $PNAME _ T 
format. This is an array of up to 256 characters. 

The target pathname can be derived from the source pathname. It cannot be a link, logical 
volume entry directory, or network root directory. 

target _ name _len 
Number of characters in ·target_pathname. II This is a 2-byte integer. 

fu_options 

FU 

FU options, in FU $OPT SET T format. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

FU _$AF _ TIME Copies only those objects whose dtm (date/time last modified) is after the 
given date and time, in TIME _ $CLOCKH _ T format. 

FU _$BF _ TIME Copies only those objects whose dtm (date/time last modified) is before 
the given date and time, in TTh1E _ $CLOCKH _ T format. 

FU $COE 

FU_$DACL 

Continues to the next file, if an error occurs while processing a file. 

Assigns the target directory's ACL. Each directory has its own ACL plus 
two default ACLs, one for its files and another for its subdirectories. Each 
subdirectory and file gets the target directory's default ACLs. 

FU $DEL_~N_UNLKD 
Deletes the object when it becomes unlocked as a result of a replace 
operation. (That is, if the user set the FU _$REPLACE option.) 

FU_$FORCE_DEL 
Forces deletion of a target during a replace operation if user has protect 
(-p.) rights. (That is, if the user set the FU _ $REPLACE option.) 

FU _ $LIST _ D _ FILES 
Lists files deleted as a result of a replace operation. 
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FU _ $COPY _ TREE 

FU $LIST _D DmS 
Lists directories deleted as a result of a replace operation. 

FU $LIST D LINKS 
Lists links deleted as a result of a replace operation. 

FU _ $LIST _DffiS 
Lists directories as they a:e copied. 

FU _ $LIST _FILES 
Lists files as they are copied. 

FU $LIST LINKS 
Lists links as they are copied. 

FU $:MERGE Merges the source and target if both are directories. If the target exists, 
it merges the source into the target, replacing files and links, and 
combining directories. If the target does not exist, FU _ $COPY _ TREE 
duplicates the source as the target. 

If both source and target are directories, FU _ $COPY _ TREE compares 
their contents, object by object. Objects that exist in the source but not 
in the target are created in the target. Objects that exist in the target 
but not in the source remain unchanged. 

If files and links have the same name in the source and target, 
FU _ $COPY _ TREE deletes the target and replaces it with a copy of the 
source. If directories have the same name in both source and target, it 
merges them. 

If the source and target are not both directories, FU $COPY TREE 
deletes the target and replaces it with the source. 

FU $:MERGE DST 
Merges source and target if both are directories. It works the same as 
FU _ $:MERGE except that files and links with the same name in both 
the source and target remain unchanged in the target. 

FU $PRESERVE DT 
Preserves the source file's dtm (date/time last modified) and dtu 
(date/time last used) if the user set the FU _ $REPLACE option and the 
file was copied. 

FU $PRINT ERRORS 
Displays errors to the error output stream. 

FU $RENAME Changes the name of existing object with the target pathname before 
making a copy. If target name is in use and cannot be deleted during a 
replace operation, it appends today's date to the target pathname. 

FU _ $REPLACE Replaces the target with the source. It deletes the tree starting at. the 
target pathname and copies the entire source tree i~ its place. If the 
target pathname does not exist, it creates one and duplicates the source. 
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FU _ $COPY _ TREE 

FU $SACL 

FU $SUBS 

Assigns the target directory's ACL. Each subdirectory and file gets the 
same ACL as the source directory. 

Retains the source ACL for objects which belong to protected subsystems. 

before _ time 
Specified time, in TIME_$CLOCKH_ T format. This data type is 4 bytes long. 

Copies only those files whose dtm (date/time last modified) is before the given date and 
time. 

afer _time 
Specified time, in TIME_$CLOCKH_ T format. This data type is 4 bytes long. 

Copies only those files whose dtm (date/time last modified) is after the given date and time. 

OUTPUT PARAMETERS 

error _ pathname 
Returns the pathname of the file where an error occurred, in NAME _ $PNAME _ T format. 
This is an array of up to 256 characters. 

This is valid only if II status II does not equal zero. 

error _ pathname _len 
Length of II error _pathname. II This is a 2-byte integer. 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types section for more information. 

USAGE 

FU 

Use this call to copy directories, subordinate objects, and links to a target directory. This is 
most useful in ca.ll~ where you want to copy any pathname, and do not care whether the 
pathname is a file or tree. 

If you want to copy files only, use FU _$COPY _FILE. 
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FU _ .DELETE _ FILE 

FU $DELETE FILE 

Deletes a specified file. 

FORMAT 

INPUT PARAMETERS 

pathname 
Pathname of the source file to be deleted, in NAME _ $PNAME _ T format. This is an 
array of up to 256 characters. 

pathname _len 
Number of characters in ·pathname.· This is a 2-byte integer. 

force 
If TRUE, forces file deletion if user has owner rights, even if user does not have delete 
rights. This is a Boolean value. 

delete _ when _ unlocked 
If TRUE, it deletes delete the file when it becomes unlocked. This is a Boolean value. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types section for more information. 

USAGE 

Use this call to delete a file. It is similar to NAME_$DELETE_FILE except that it 
allows you to delete locked objects. 
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FU _ SDELETE _ TREE 

FU $DELETE TREE 

Deletes a directory and all its descendants. 

FORMAT 

FU_$DELETE_TREE(pa~hname. pa~hname_len. fu_op~1ons. 
error-pathname. error-pa~hname_len. s~a~us) 

INPUT PARAMETERS 

pathname 
Pathname of the directory to be deleted, in NAME _ $PNAME _ T format. This is an 
array of up to 256 characters. 

If IIpathname ll is a directory, it deletes the directory and all subordinate objects 
(subdirectories, links, and files). If IIpathname ll is a link, it deletes the link, but has no 
effect on the files and directories named by the link. 

pathname _len 
Number of characters in ·pathname. 1I This is a 2-byte integer. 

fu_options 

F'U 

FU delete options in FU _ $OPT _ SET _ T format. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

FU_$COE - Continues to the next file, if an error occurs while processing a file. 

FU _ $DEL WHEN _ UNLKD 
Deletes object when it becomes unlocked. 

FU $FORCE_DEL 
Forces deletion if user has protect (.p.) rights. 

FU $LIST _ D FILES 
Lists riles deleted. 

FU $LIST D DIRS 
Lists directories deleted. 

FU_$LIST_D LINKS 
Lists links deleted. 

FU _$LIST _DffiS 
Lists directories as they are copied. 

FU_$LIST_Dms 
Lists directories as they are deleted. 

FU _ $LIST _FILES 
Lists files as they are deleted. 

FU $LIST _LINKS 
Lists links as they are deleted. 
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FU _ ,DELETE _ TREE 

FU $PRINT ERRORS 
Displays errors to the error output stream. 

OUTPUT PARAMETERS 

error _ pathname 
Returns the pathname of the file where an error occurred, in NAME _ $PNAME _ T format. 
This is an array of up to 256 characters. 

This is valid only if ·status· does not equal zero. 

error _ pathname _len 
Length of -error _pathname.· This is a 2-byte integer. 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types section for more information. 

USAGE 

Use this call to delete a directory, and all the files, links and subdirectories within it. This 
call is most useful when you want to delete a pathname, and you do not care if the 
pathname is a file or directory. 
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FU SINIT 

FU $INIT 

Initializes the file and tree utility (FU). You must use this call before any other FU calls. 

FORMAT 
FU_$INIT 

USAGE 

Use this call to initialize the FU. This call allocates read/write storage space for subsequent 
FU calls. You can release the storage with FU _ $RELEASE STORAGE before 
terminating your program. 
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FU $MOVE_FILE 

Moves a file to a different location in the naming tree. 

FORMAT 

FU_$MOVE_FlLE(source_pathname. source_name_len. target_pathname. 
target_name_len. fu_options. error_context. status) 

INPUT PARAMETERS 

source _pathname 
Pathname of the source file to be moved, in N.A}.1E _ $PNAME _ T format. This· is an 
array of up to 256 characters. 

source _ name _len 
Number of characters in ·source_pathname.· This is a 2-byte integer. 

target _ pathname 
Pathname of the new file location, in NAME _ $PNAME _ T format. This is an array of up 
to 256 characters. 

target _ name _len 
Number of characters in IItarget_pathname." This is a 2-byte integer. 

fu_options 
FU options in FU $OPT SET T format. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

FU $COE Continues to the next file, if an error occurs while processing a file. 

FU $DACL Assigns the target file's ACL. The target file gets the default ACL of its 
parent (destination) directory. Invalid if FU _$SACL is set. 

FU $DEL WHEN UNLKD 
Deletes the object when it becomes unlocked as a result of a replace 
operation. (That is, if user set the FU _ $REPLACEoption.). 

FU $FORCE Forces a copy of the target if the source and target are not located on the 
same volume. 

FU $LIST _ D FILES 
Lists riles deleted as a result of a replace operation. 

FU $LIST _D DmS 
Lists directories deleted as a result of a replace operation. 

FU $LIST _D LINKS 
Lists links deleted as a result of a replace operation. 

FU $LIST DmS 
Lists directories moved. 

FU $LIST _FILES 
Lists files moved. 
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FU _ $MOVE _ FILE 

FU $LIST _LINKS 
Lists links moved. 

FU $PRESERVE DT 
Preserves the source file's dtm (date/time last modified) and dtu 
(date/time last used) if the user set the FU _ $REPLACE option and the 
fue was copied. 

FU _ $PRINT _ERRORS 
Displays errors to the error output stream. 

FU $RENAME Changes the name of existing object with the target pathname before 
making a copy. H the target object is in use and cannot be deleted 
during a replace operation, it appends today's date to the target 
pathname. 

FU _ $REPLACE Replaces the target with a copy of the source. 

FU~$SACL 

FU $SUBS 

Assigns the target file's ACL. The target file gets the same ACL as the 
source file. Invalid if FU $DACL is set. 

Retains the source ACL for objects that belong to protected subsystems. 

OUTPUT PARAMETERS 

error _ context 
Indicates where an error occurred, in FU _ $CONTEXT _ T format. This is a 2-byte 
integer. On error, the call can return anyone of the following predefined values: 

FU_$SRC 

FU $DST 

FU $UNK 

Error occurred in the source object. 

Error occurred in the target object. 

Error undefined. 

This is valid only if ·status· does not equal zero. 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types section for more information. 

USAGE 

Use this call to move a specified file to another location in the naming tree. You can also 
, use FU _$MOVE_FILE to move a directory name, if the directory is located on the same 

volume. 
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FU $RELEASE STORAGE 

Releases read/write storage used by FU calls. 

FORMAT 

USAGE 

Use this call to release the read/write storage used by FU calls. FU allocates storage during 
copy operations, so you would usually use this call after your program performs numerous 
copy operations. 

You can use this call any time after you initialize the FU with a FU _ $INIT system call. 
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FU _ SRENAME _ UNIQUE 

FU _ $RENAME _ UNIQUE 

Renames a pathname to create a unique name by appending today's date to the pathname. 

FORMAT 

INPUT PARAMETERS 

pathname 
Pathname to be changed, in NAME _ $PNAME _ T format. This is an array of up to 256 
characters. 

pathname _len 
Number of characters in ·pathname.· This is a 2-byte integer. 

fu_options 
FU options in FU $OPT SET T form,at. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

FU $COE Continues to the next file, if an error occurs while processing a file. 

FU $LIST _DffiS 
Lists directories operated on. 

FU $LIST _FILES 
Lists files operated on. 

FU $LIST _LINKS 
Lists links operated on. 

FU $PRINT ERRORS 
Displays errors to the error output stream. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the FU 
Data Types section for more information. 

USAGE 

FU 

Use this call to rename a file so it will have a unique pathname. The call appends a period 
and today's date and time to the specified pathname. 
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FU _ ,SET _PROG _NAME 

FU $SET PROG NAME 

Identifies the program name when the FU manager reports any errors. 

FORMAT 

INPUT PARAMETERS 

pathname 
Name of program, in NAME $PNAME T format. This is an array of up to 256 
characters. 

pathname _len 
Number of characters in ·pathname.· This is a 2-byte integer. 

USAGE 

Use this call to identify your program. The FU manager returns this program name when 
reporting any errors that occur. 
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FU ERRORS 

ERRORS 

FU $ CANT _PROCESS 
Cannot delete or copy system directory. 

FU $COMPARE_FAILED 
Compare failed, detected by FU _ $CMP _ TREE. 

FU $DEST _IN SOURCE 
Target file of FU _ $COPY _ TREE contained in source. 

FU $DIFF _ VOLS 
Cannot move objects across volumes, detected by FU _ $MOVE _FILE. 

FU $NOT LEAF 
File is a directory, detected by FU _ $COPY _FILE. 

FU $SAME OBJECT 
Cannot copy source over itself. 

FU $UNREC NSTYPE 
Naming server entry type is unknown. 

FU $UNREC SYSTYPE 
Type of system object is unknown, detected by FU _$CMP _ TREE. 

(' 
"'-..... 
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LOADER DATA TYPES 

CONSTANTS 

LOADER TABLE_SIZE 2048 

NAME_ $PNAMLEN MAX 256 

DATA TYPES 

NAME_ $PNAME ~ T 

PM_$OPTS 

PM $LOADER_ OPTS 

LOADER 

Maximum number of sections allowed in an array of 
the data type, PM _ $SECT _ INFO. 

Maximum length of a pathname. 

An array of up to NAME $PNAMLEN_MAX 
(256) characters. 

A 2-byte integer. Set of options that define how an 
object module gets loaded with PM_ $LOAD. One 
of the following pre-defined values: 

PM_ $COPY _PROC 
Causes PM $LOAD to copy the object 
module into read/write storage so that you 
can write to the object module without 
changing the original. 

PM_ $INST ALL 
Tells PM_ $LOAD that it is loading a library 
containing global variables, not a program. 
PM _ $LOAD makes all the global entry 
points that were marked at binding available 
to other programs. 

PM_ SNO _ UNRESOL VEDS 
Causes PM_ $LOAD to report an error if 
there are any unresolved global variables. 

PM_SLOAD GLOBALS 
Reserved. 

PM_SINSTALL SECTIONS 
Tells PM_ $LOAD that it's loading a library 
containing global sections. PM $LOAD 
makes these global sections, which were 
marked at binding, available to all programs. 

PM_ SLOAD _ WRITABLE 

Causes PM $LOAD to load the object 
module with read/write access. Normall~, the 
object module has read/only access. Specify 
this option when you want to write to the 
object module without copying it first. 

A 4-byte integer. A set of LOADER options in 
PM $OPTS format. For a list of options, see 
PM=SOPTS above. 
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PM_,SECT _INFO 

Total 
Size: 40 

Predefined 
Record: 

PM_SSECT JNFO 

Total 
Size: 81926 

Predefined 
Record: 

PM_SLOAD_INFO 

Predefined 
Record: 

PM_SSECT JNFO 

Apollo Confidential 

byte: 
offset 

0: 

32: 

36: 

byte: 

31 

LOADER DATA TYPES 

A record of information within the 
PM_$LOAD_INFO data type. The diagram 
below illustrates the PM _ $SECT INFO data 
type: 

field name 

15 o 
I char I name 

~ ~ 
integer loc 

integer len 

NAME 
The name of the section, a character array of up 
to 32 elements. 

LOC 
A 4-byte integer. Location of section 
information. 

LEN 
A 4-byte integer. Length of section. 

An argument returned by PM_$LOAD. The 
diagram below illustrates the PM_ $LOAD _ll\Tf'O 
data type: 

field name 
offset 31 1 5 0 

0: 

4: 

6: 

81886: 

-------------------
integer start_addr 

integer n_sects 

~ ~ sects: 

I char name 

integer loc 

integer len 

( 6 + (2048 x 40) -40 ) 
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LOADER DATA TYPES 

STATUS ST 

Total byte: 
Size: 4 offset 

0: 

0: 

, : 
2: 

WADER 

31 

Field Description: 

START _ADDRESS 
A UNN _ PTR indicating the start address of 
the object module; i.e., the first instruction to 
execute. If the object is a library, the first 
instrl'ction is the initialization point; if the 
object is a program, it is the main entry point. 

N_SECTS 
Number of sections contained in object module. 

SECTS 
Location of sections. An array of 
PM_$SECT _INFO records, up to 
LOADER_ TABLE_SIZE (2048 bytes). 

A 4-byte integer. The address of a returned 
PM_$LOAD INFO record. 

A status code. The diagram beiow illustrates the 
STATUS _ $T data type: 

field name 
o 

integer all 

or 

fail 

subsys 

mode 
t---.-.I..--, 0 

code 

Field Description: 

ALL 
All 32 bits in the status code. 

FAIL 
The fail bit. If this bit is set, the error was not 
within the scope of the module invoked, but 
occurred within a lower-level module (bit 31). 

SUBSYS 
The subsystem that encountered the error (bits 
24 - 30). 
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LOADER DATA TYPES 

MODC 
The module that encountered the error (bits 16 -
23). . 

CODE 
A signed number that identifies the type of error 
that occurred (bits 0 - 15). 

A 4-byte integer. A pointer to allocated storage. 
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PM_$CALL 

PM $CALL 

Invokes a program at the start address returned by PM_$LOAD. 

FORMAT 

long_1nt := PM_$CALL( start address ) 

RETURN VALUE 

long_int 
Returns a 32-bit integer. This value has no meaning unless you expect a return value from 
the invoked program. For details, see the chapter on process manager system calls in Part I 
of this manual. 

INPUT PARAMETERS 

start _ address 
Starting address of the object module. This is a UNN _PTR, which is the first field of the 
PM _ $LOAD _ INFO record, returned by PM _ $LOAD. 

USAGE 

This call invokes a program at the current program level, at the start address returned by 
PM_$LOAD. The start address is the first field of the PM_$LOAD _INFO data type. 
For example, if you declare ·sec_info· of the type PM_$LOAD _INFO, you would 
invoke the object module with the following statement: 

Before using this call, You must load the program with the PM_$LOAD system call. 
Using these two system calls is similar to using PGM_ $INVOKE, except that 
PGM_ $INVOKE creates a new program level and performs cleanup handling. 
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PM_$LOAD 

PM $LOAD 

Loads a specified object module or library at the current program level. 

FORMAT 

INPUT PARAMETERS 

program 
Name of the object to load, in NAME _ $PNAME _ T format. This is an array of up to 256 
characters. 

program_len 
Number of characters in -name. - This is a 2-byte integer. 

loader _ options 
Loader options in PM_$LOADER_ OPTS format. This is a 2-byte integer. Specify any 
combination of the following predefined values: 

PM $COPY PROC 
Causes PM_ $LOAD to copy the object module procedure text to avoid 
changing the original object module. If you do not specify this option, 
PM _ $LOAD maps the object module directly. 

PM $INSTALL Indicates that PM_$LOAD is loading a library containing global 
variables, not a program. The entries are marked at binding. 

PM $INSTALL_SECTIONS 
Causes PM $LOAD to define global sections so that you can share 
information among programs. 

PM $LOAD WRITABLE 
Causes PM _ $LOAD to load the object module as writable, allowing you 
read/write access. Normally, the object module has read/only access. 

PM $NO UNRESOLVEDS 

num_8eets 

Causes PM_ $LOAD to report an error if there are any unresolved global 
variables. 

Number of sections. This is a 2-byte integer. If -num_sects- is greater than zero, it is the 
maximum number of sections that you want information on, which is returned in 
-load_info.- If -num_sects· is zero, PM_$LOAD returns only the start address of the 
object module. 

OUTPUT PARAMETERS 

load info 
Returns the start address of the object module in PM $LOAD INFO format. If 
-num_sects- does not equal zero, it also returns the name -;;:nd locat~n of each section in 
the object module. For more information on this da.ta type, see the LOADER Data Types 
section. 
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PM SLOAD 

status 
Completion status, in STATUS _ $T Cormat. This data type is 4 bytes long. See the 
LOADER Data Types section Cor more inCormation. 

USAGE 

Loads a library or program object module at the current program level. It converts the 
object module on the disk to executable Corm and returns the starting address of the 
module. You must invoke the " program with the PM_$CALL system call. 

Using these two system calls is similar to using PGM _ $INVOKE, except that 
PGM_ $INVOKE creates a new program level and perCorms cleanup handling. 

WADER LOADER-8 Apollo Confidential 

I 

\ 



o 

o 

o 

LOADER ERRORS 

ERRORS 

KG $NO SPACE 
Not enough storage space for global entry points exported by this module for a 
read/write section. 

LOADER $BKPTS IN OBJ 
Leftover breakpoints exist in object module. This occurs when you set breakpoints in 
the original object module by using PM~$WRITABLE rather than making a copy 
with PM $COPY _PROC. The breakpoints remain in the object module if it 
terminates abnorally. 

LOADER _ $DNx60 _REQUIRED 
Attempted to execute an object that contains instructions specifically for the Dnx60 
series on a non Dnx60 machine. 

LOADER_ $M020 _REQUIRED 
Attempted to execute an object that contains instructions specifically for the M020 
series on a non M020 machine. 

LOADER_$M881_REQUIRED . 
Attempted to execute an object that contains instructions specifically for the M881 
series on a non M881 machine. 

LOADER $NO COPY SPACE 
Not enough read/write storage space to copy the object module, detected because the 
PM_$COPY _PROC option was set. 

LOADER $NO PROC SPACE 
Not enough address space to map the object module. 

LOADER $NO RW SPACE 
Not enough read/write storage space to load the object module. 

LOADER $NOT_A_PROGRAM 
The name you supplied is not an object module. 

LOADER _ $PEB _ REQUIRED 
Attempted to execute an object that contains instructions specifically for the floating 
point performance enhancement board (PEB), on a machine that does not have the 
board. . 

LOADER $TOO _MANY SECTIONS 
Too many sections in object module. 

LOADER STOO _MANY _ UNDEFINED 
Too many undefined references in object module. 

LOADER $UNDEF GLBL 
Made reference to an unresolved global at runtime. 

LOADER $UNDEF GLBL IN_LID 
Library contains unresolved global variables, detected because the 
PM_$NO_UNRESOLVEDS option was set. 
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LOADER ERRORS 

LOADER_$UNIX_INIT _REQUffiED 
C library initialization required; no C library is installed. /Lm/CLm must always be 
present to run a C program. In practice, you should never see this error, since you 
cannot boot a node without installing CLm. 

LOAnER $WRONG _ VERSION 

WADER 

The LOADER could not understand the object module format because the version 
differed. 
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LOGIN DATA TYPES 

CONSTANTS 

DATA TYPES 

NAME _ SPNAME_ T 

LOGIN _ SSTRING _ T 

LOGIN _ SOPT _ T 

LOGIN SPROC _ REC _ T 

Total 
Size: 16 

Predefined 
Record: 

LOGIN_$PROC_REC_T 

LOGIN 

256 

byte: 
offset 

31 

0: 

4: 

8: 

12: 

Maximum length of a pathname. 

An array of up to NAME_$PNAMLEN_MAX 
(256) characters. 

An array of up to 256 characters. 

A 2-byte integer. Options for LOGIN _ $LOGIN 
system call. One of the following pre-defined 
values: 

LOGIN _ SLOCAL CONN 

Reserved. 

LOGIN _ SLOG _EVENTS 
Indicates that you are supplying a procedure 
to record user's attempts to log in. 

A 4-byte integer. A set of LOGIN options in 
LOGIN _ $OPT _ T format. For a list of options, 
see LOGIN $OPT T above. 

A record of pointers to LOGIN functions and 
procedures that you supply to LOGIN _ $LOGIN. 
The diagram below illustrates the 
LOGIN _ $PROC _REC _ T data type: 

field name 
0 

integer pread 

integer pwrite 

integer help 

integer openJog 

Field Description: 
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STREAM _ SID _ T 

STATUS ST 

Total byte: 
Size: 4 offset 

0: 

0 
0: 

1 : 

2: 

o 
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31 

- -------.--- .. ------------~ ~~-

LOGIN DATA TYPES 

PREAD 
Pointer to read function that you supply to 
LOGIN $LOGIN. 

PWRITE 
Pointer to write procedure that you supply to 
LOGIN _ $LOGIN. 

HELP 
Pointer to help procedure that you supply to 
LOGIN _ $LOGIN. 

OPEN_LOG 
Pointer to open log function that you supply to 

LOGIN _ $LOGIN. 

A 2-byte integer. Open stream identifier. 

A status code. The diagram below illustrates the 
STATUS_$T data type: 

field name 
o 

integer all 

or 

fail 

subsys 

modc 
1----"'---,0 

integer code 

Field Description: 

ALL 
All 32 bits in the status code. 

FAIL 
The fail bit. If this bit is set, the error was not 
within the scope of the module invoked, but 
occurred within a lower-level module (bit 31). 

SUBSYS 
The subsystem that encountered the error (bits 
24 - 30). 
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LOGIN DATA TYPES 

LOGIN 

MODC 
The module that encountered the error (bits 16 -
23). 

CODE 
A signed number that identities the type of error 
that occurred (bits 0 - 15). 

A 4-byte intege~. A pointer to allocated storage. 
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LOGIN _ SCHHDffi 

LOGIN $CHHDffi 

Changes the home directory that is listed in the registry ACCOUNT file. 

FORMAT 

INPUT PARAMETERS 

login_ptr 
Pointer to internal LOGIN datatypes in LOGIN_$PTR format. This is a UNIV _PTR 
data type, and is 4 bytes long. 

home_dir 
Name of the supplied home directory. This is a UNIV character string. 

home dir len 
Number of characters in -home_dir.- This is a 2-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the 
LOGIN Data Types section for more information. 

USAGE 

Use this call to change a user's home directory listed in the network registry account file. 
Before using this call, you must use LOGIN _ $OPEN to initialize the LOGIN manager, and 
LOGIN _ $SET _PPO to set the PPO (person, project, organization) files to the user whose 
home directory you want to change. Use LOGIN _ $LOGIN when you are finished changing 
registry ACCOUNT files. 
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LOGIN _ .CHP ASS 

LOGIN $CHP ASS 

Change the password that is listed in the registry account file. 

FORMAT 

LOGIN_$CHPASS (log1n-ptr. password. pass~len. status) 

INPUT PARAMETERS 

login_ptr 
Pointer to internal LOGIN datatypes in LOGIN_$PTR format. This is a UNN _PTR 
data type, and is 4 bytes long. 

password 
Name of the supplied password. This is a UNN character string. 

pass_len 
Number of characters in "password." This is a 2-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS_$T format. This data type is 4 bytes long. 
LOGIN Data Types section for more information. 

USAGE 

See the 

Use this call to change the user's password in the registry account file. Before using this 
call, you must use LOGIN _ $OPEN to initialize the LOGIN manager, and 
LOGIN_ $SET _PPO to set the PPO (person, project, organization) files to the user whose 
password you want to change. Use LOGIN $LOGIN when you are finished changing 
registry ACCOUNT files. 
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LOGIN _ $CKP ASS 

LOGIN $CKP ASS 

Checks the supplied password against the one listed in the registry ACCOUNT file. 

FORMAT 

INPUT PARAMETERS 

login_ptr 
Pointer to internal LOGIN datatypes, in LOGIN _ $PTR format. This is a UNIV _PTR 
data type, and is 4 bytes long. 

password 
Name of the supplied password. This is a UNN character string. 

pass_len 
Number of characters in "password.· This is a 2-byte integer. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the 
LOGIN Data Types section for more information. 

USAGE 

Use this call to check the supplied password against the password listed in the registry 
ACCOUNT file. Before using this call, you must use LOGIN _ $OPEN to initialize the 
LOGIN manager, and LOGIN_$SET _PPO to set the PPO (PERSON, PRJECT, 
ORGANIZATION) files to the user whose password you want to check. Use 
LOGIN _ $LOGIN when you are finished changing registry ACCOUNT files. 

Apollo Confidential LOGIN-7 LOGIN 



LOGIN $CLOSE 

LOGIN $CLOSE 

Closes a LOGIN operation. 

FORMAT 

INPUT PARAMETERS 

login_ptr 
Pointer to internal LOGIN datatypes in LOGIN_$PTR format. This is a UNN _PTR 
data type, and is 4 bytes long. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the 
LOGIN Data Types section for more information. 

USAGE 

Use this call to release the resources that the LOGIN manager used for LOGIN operations. 
The LOGIN manager updates the account files at this time. IT a previous LOGIN call had 
difficulty with an account file, a LOGIN _ $CLOSE can fail, which means that the registry 
will not be updated accurately. You will have to repeat the entire sequence since you 
opened LOGIN with LOGIN $LOGIN. Call this routine even if the LOGIN $OPEN 
fails. 
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LOGIN _ 'ERR CONTEXT 

LOGIN $ERR CONTEXT 

Locates the file that failed during LOGIN operation. 

FORMAT 

INPUT PARAMETERS 

login_ptr 
Pointer to internal LOGIN datatypes, in LOGIN_$PTR format. This is a UNIV _PTR 
data type, and is 4 bytes long. 

OUTPUT PARAMETERS 

err status 
Error status, in STATUS_$T format. This data type is 4 bytes long. See the LOGIN Data 
Types section for more information. 

bad name 
Pathname of the file that failed, in N~_$PNAME_ T format. This is an array of up 
to 256 characters. 

name len 
Number of characters in "bad_name. II This is a 2-byte integer. 

status 
Completion status, in STATUS _ $T format. This data type IS 4 bytes long. See the 
LOGIN Data Types section for more information. 

USAGE 

Use this call to locate the pathname of the PPO file failed during a LOGIN operation. 
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LOGIN .LOGIN 

LOGIN $LOGIN 

Allows a user to log in to a program. 

FORMAT 
ok := LOGIN_$LOGIN (stream, login_opt, login-procedures, status) 

RETURN VALUE 

ok 
Returns TRUE if LOGIN _ $LOGIN is successful, returns FALSE if not. 

INPUT PARAMETERS 

stream 
Number of the stream where the user will log in, in STREAM_$ID _ T format. This is a 
2-byte integer. 

login_opt 
Option you can specify in your log in procedure, in LOGIN _ $OPT _ SET _ T format. This 
is a 2-byte integer. Specify the predefined value: 

LOGIN SLOG EVENTS 

login _procedures 

Tells LOGIN _ $LOGIN that you are supplying a procedure to record log 
in events. 

Pointers to input/output routines that you supply to LOGIN _ $LOGIN, in 
LOGIN SPROC REC T format. 

The following are the procedures and functions you supply to LOGIN _ $LOGIN with their 
input and output para.meters. 

N()~E: The INPUT parameters are the parameters that LOGIN_$LOGIN supplies 
to the routines. The OUTPUT parameters are the parameters that the 
routines pass to LOGIN $LOGIN. 

YOUR_READ Rea.ds input line and passes it to LOGIN_$LOGIN. 

Format 

int := YOUR_READ(stream, inbuf, inlen, pstr, plen, ech,o, tillbuf, fillbuflen) 

RetUJ'D Value 

int Returns an integer indicating the length of the message in -inbuf.-

Input Parameters 

WGIN 

Number of stream associated with input, in STREAM_$ID _ T format. 
This is usually STREAM_ $STDIN. 
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--") 
C· 

inlen 

pstr 

plen 

echo 

fillbuf 

fillbunen 

LOGIN _ SLOGIN 

Maximum length of -inbuf. - This is a 2-byte integer. 

Prompt string in LOGIN _ $ STRING _ T rormat. This is a UNIV 
character array of 256 characters. 

Length of ·pstr.· This is a 2-byte integer. 

Indicates whether the input should be echoed. LOGIN _ $LOGIN returns 
TRUE when prompting ror a PPO, FALSE when prompting for .a 
password. 

Pre-fill buffer with string in LOGIN _ $STRING _ T format. This is a 
UNN character array of 256 characters. Do not use this parameter, as it 
is specific to the Display Manager. 

Length of -fillbuf.· This is a 2-byte integer. Do not use this parameter, 
as it is specific to the Display Manager. 

Output Parameters 

inbuf 
Login string that YOUR _ READ passes to LOGIN _ $LOGIN, in 
LOGIN _ $STRING _ T format. This is a UNN character array of 256 
characters. 

YOUR WRITE Writes error and help messages to output. 

Format 

YOUR_ WRITE (stream, pstr, plen) 

Input Parameters 

stream Number of stream associated with output, in STREAM_ $ID _ T format. 
This is usually STREAM_$STDOUT. 

pstr Message to output, in LOGIN_$STRING_ T format. This is a UNIV 
character array of 256 characters. 

plen Length of -pstr.· This is a 2-byte integer. 

YOUR _HELP Provides help message that LOGIN _ $LOGIN supplies when user types 
h[elp] at the prompt. 

Format 

YOUR_HELP (stream) 

Input Parameters 

stream 

Apollo Confidential 

Number of stream on which to output help procedure, in 
STREAM $ID T format. 

LOGIN-ll LOGIN 



LOGIN .LOGIN 

YOUR_OPEN_LOG 
Records log in events in a log file. 

Format 

Return Value 

ok Returns TRUE if YOUR_ OPEN_LOG opened successfully, returns 
FALSE if not. 

Input Parameters 

10K_file Name of your log file, in LOGIN _ SSTRING _ T format. This is a 
UNN character array of 256 characters. 

10K_file_len Length of ulog_file. u This is a 2-byte integer. 

Output Parameters 
10K_stream 
Number of the stream associated with -log_file,- in STREAM_$ID_ T 
format. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ ST format. This data type is 4 bytes long. 
LOGIN Data Types section for more information. 

USAGE 

See the 

Use this call to write a log-in procedure that allows you to limit user's access to a specified 
program. LOGIN_$LOGIN does not handle input/output directly. Rather, you supply 
your own input/output routines so you can handle the special input/output needs of your 
application. The arguments of these routines must correspond to the parameters listed 
above. 

To supply LOGIN_SLOGIN with the addresses of your input/output procedures, you must 
compile them in a separate module. 

When the user supplies a PPO and password to LOGIN _ SLOGIN, the system call checks 
the supplied password against the password listed in the registry. IT the passwords match, 
LOGIN _ $LOGIN will log the user in. 

This system call corresponds to the Shell LOGIN command. 
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LOGIN _ ,OPEN 

LOGIN _ $OPEN 

Initializes the LOGIN manager. 

FORMAT 

LOGIN_$OPEN (mode. login_ptr. status) 

INPUT PARAMETERS 

mode 
Mode of LOGIN operation, in LOGIN _ $MODE _ T format. This is a 2-byte integer. 
Specify one of the following predefined values: 

LOGIN _ $READ Initializes LOGIN in read access mode only. Allows user to view registry 
account files only. 

LOGIN $UPDATE 
Initializes LOGIN in read/write access mode. Allows user to view and 
change registry account files. 

OUTPUT PARAMETERS 

login_ptr 
Pointer to internal LOGIN datatypes in LOGIN _ $PTR format. This is a UNIV PTR 
data type, and is 4 bytes long. 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the 
LOGIN Data Types section for more information. 

USAGE 

LOGIN _ $OPEN sets up storage for internal LOGIN datatypes. Use this call before using 
the following LOGIN system calls: 

• LOGIN $CHKP ASS 

• LOGIN $CHPASS 

• LOGIN $CHHDffi 

Even if LOGIN _ $OPEN fails, you must also call LOGIN _ $CLOSE. 
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LOGIN $SET PPO 

Sets the PPO (person, project, organization) files of the user whose account file you want to 
check or change. 

FORMAT 

LOGIN_$SET_PPO (log1n_ptr. ppo. ppo_len. status) 

INPUT PARAMETERS 

Iogin_ptr 

ppo 

Pointer to internal LOGIN datatypes, in LOGIN_$PTR format. This is a UNIV _PTR 
data type, and is 4 bytes long. 

Name of user's PPO file. This is a UNN character string. 

ppo_Ien 
Number of characters in IppO." This is a 2-byte integer. If "ppo_len" is zero, 
LOGIN _ $SET _PPO uses the PPO files of the user who is currently logged in. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS $T format. This data type is 4 bytes long. See the 
LOGIN Data Types section for more information. 

USAGE 

Use this call to set the PPO files before checking or making· any changes to the registry. If 
you do not call this routine explicitly, the LOGIN manager automatically sets the PPO files 
to the user who is currently logged in. 
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LOGIN ERRORS 

ERRORS 

o LOGIN $BAD PASSWD 
User supplied an invalid password, detected by LOGIN _ $CKP ASS. 

LOGIN $ERR EXIT 
User wants the call to exit. 

LOGIN $ERR SHUT 
User wants the caller to shut down. 

LOGIN $NO ROOM 
Not enough storage to initialize LOGIN's internal datatypes. 

o 

o 
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PM DATA TYPES 

CONSTANTS 

32 

DATA TYPES 

NAME_ SNAME_ T 

UID_ST 

Total byte: 
Size: 8 offset 

Predefined 0: 
Record: 

UID_$T 4: 

STATUS ST 

Total byte: 
Size: 4 offset 

0: 

0: 

1 : 

2: 

PM 

31 

31 

Maximum length of a name. 

An array of up to NAME_$CO:MPLEN_MAX 
(32) characters. 

A process UID. The diagram below illustrates the 
UID _ $T data type: 

field name 
0 

integer high 

integer low 

Field Description: 

HIGH 
The high four bytes of the urn. 

LOW 
The low four bytes of the UID. 

A status code. The diagram below illustrates the 
STATUS_$T data type: 

field name 
o 

integer all 

or 

fail 

subsys 

mode 
1-----'---, 0 

integer eode 
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PM DATA TYPES 

Field Description: 

ALL 
All 32 bits in the status code. 

FAlL 
The fail bit. H this bit is set, the error was not 
within the scope of the module invoked, but 
occurred within a lower-level module (bit 31). 

SUBSYS 
The subsystem that encountered the error (bits 
24 - 30). 

MODO 
The module that encountered the error (bits 16 -
23). 

CODE 
A signed number that identifies the type of error 
that occurred (bits 0 - 15). 
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PM_$GET_HOME_TXT 

Returns the home directory of the calling process as a string. 

FORMAT 

INPUT PARAMETERS 

maxlen 
Maximum number of characters to be returned (at most, the size of the buffer you assign 
for home). This is a 2-byte positive integer. This parameter need not exceed 256. 

OUTPUT PARAMETERS 

home 

len 

Pathname of the home directory for the SID (log-in identifier) of this process. This is an 
array of up to 256 characters. 

Number of characters returned in the home parameter. This is a 2-byte positive integer. 

USAGE 

PM 

The home directory is obtained from the network registry when you log in and is inherited 
by all your processes. 
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PM _ $GET _ SID .;... TXT 

PM $GET SID TXT 

Returns the SID (log-in identifier) of the calling process as a string. 

FORMAT 

INPUT PARAMETERS 

maxlen 
Maximum number of characters to be returned (at most, the size of the buffer you assign 
for home). This is a 2-byte positive integer. This parameter need not exceed 140. 

OUTPUT PARAMETERS 

sid 

len 

String containing the person, project, organization and node ID of the SID (log-in identifier) 
of this process, in the form: 

person.group.project.nodeid 

This is an array of up to 140 characters. 

Number of characters returned in the log-in identifier. This isa 2-byte positive integer. 

USAGE 

Your SID is the full identifier obtained from the network registry when you log in and is 
inherited by all your processes. 
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PM SSET _NAME 

PM $SET NAME 

Assigns a name to a given process DID. 

FORMAT 

PM_$SET_NAME( name. length. process uld. status) 

INPUT PARAMETERS 

name 
The name you want to give to the process in NAME _ $NAME _ T format. This is an array 
of up to 32 characters. 

length 
Number of characters in -name. - This is a 2-byte integer. 

process _ uid 
The DID or the process that you want to name in urn _ $T rormat. This data type is 8 
bytes long. See the PM Data Types section for more information. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the PM 
Data Types ror more information. 

USAGE 

PM 

Use this call to assign a name to a given process. Once a process has a name, you cannot 
rename or remove the name from the process. 
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PM ERRORS 

ERRORS 

PM $ALREADY NAMED 
Attempted to assign a name to a process UID that was already named. You cannot 
change the name of a process already named by the Shell CRP command, or the DM 
commands, CP, CPO, or CPS. 

PM $NOT_FOUND 
The process manager cannot find the process specified in the call. 
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PROC2 DATA TYPES 

DATA TYPES 

PROC2 SINFO T 

PROOf 

Total 
Size: 36 

Predefined 
Record: 
uid_St 

. byte: 
offset 

0: 

4: 

8: 

12: 

14: 

16: 

20: 

24: 

28: 

32: 

34: 

31 

Process information record. The diagram below 
illustrates the PROC2 _ $INFO _ T data type: 

o 
integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

integer 

field name 

stack _ uid. high 

stack_uid.low 

stack_base 

state 

usr 

upc 

usp 

usb 

cpu_total. high 

priority 

Field Description: 

STACK UID 
UID of user stack. 

STACK BASE 
Base address of user stack. 

STATE 
Process state - ready, waiting, etc. 

USR 
User status register. 

UPC 
User program counter. 

USP 
User stack pointer. 

USB 
User stack base pointer (A6). 
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PROC2 $STATE_ T 

UID $T 

0 Total byte: 
Size: 8 offset 

31 

Predefined 0: 
Record: 

UID_$T 4: 

STATUS ST 

Apollo Confidential 

PROC2 DATA TYPES 

CPU TOTAL 
Cumulative cpu time used by process. 

PRIORITY 
Process priority. 

An array of UIDs (in UID _ $T format) of up to 24 
elements. 

A 2-byte integer. State of a user process. Any 
combination of the following pre-defined values: 

PROC2 _ tW AlTING 
Process is waiting. 

PROC2 _ tSUSPENDED 
Process is suspended. 

PROC2_$SUSP _PENDING 
Process suspension is pending. 

PROC2_SBOUND 
Process is bound. 

A type UID. The diagram below illustrates the 
UID_$T data type: 

field name 
0 

integer high 

Integer low 

Field Description: 

mGH 
The high four bytes of the UID. 

LOW 
The low four bytes of the UID. 

A status code. The diagram below illustrates the 
STATUS_$T data type: 
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PROC2 DATA TYPES 

Total byte: 
Size: 4 offset 31 

0: 

0: 

1 : 

2: 

PROOf 

field name 
0 

integer all 

or 

fail 

subsys 

modc 
0 

integer code 

Field Description: 

ALL 
All 32 bits in the status code. 

FAIL 
The fail bit. If this bit is set, the error was not 
within the scope of the module invoked, but 
occurred within a lower-level module (bit 31). 

SUBSYS 
The subsystem that encountered the error (bits 
24 - 30). 

MODC 
The module that encountered the error (bits 16 -
23). 

CODE 
A signed number that identifies the type of error 
that occurred (bits 0 - 15). 

PROC2-4 Apollo Confidential 

(~, 

( ,,- .' 

(-" 
i, 
\" _. -'~' 



o 

o 

o 

----_._--_.- .. _._._ .... _ .. - . ----------. __ .......... _---_._--_. -------

PROC2 _ .GET _INFO 

PROC2 $GET _INFO 

Returns information about a process. 

FORMAT 
PROC2_$GET_INFO (process-uid. info. info-buf-length. status) 

INPUT PARAMETERS 

proeess-uid 
The UID of the process for which you want information, in UID _ $T format. This data 
type is 8 bytes long. See the PROC2 Data Types section for more information. 

You can get process UIDs by calling PROC2_$WHO_AM_I and PROC2_$LIST. 

H the process-uid in the call is the caller's own process, the only information returned is the 
stack UID and virtual address. If you want to find out the amount of CPU time used by 
the caller's process, use PROCl_ $CPU _ TIME. 

info-buf-Iength 
Length of the information buffer allotted for returned information, in bytes. This IS 

normally 36 bytes. 

OUTPUT PARAMETERS 

info 
Information about the process, in PROC2 _ $INFO _ T format. This data type is 36 bytes 
long. See the PROC2 Data Types section for more information. 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the 
PROC2 Data Types section for more information. Possible values are: 

STATUS_$OK Completed successfully. 

PROC2 $18 CURRENT 
Specified calling process UID (success). 

PROC2 $UID NOT FOUND 
Specified UID is not on node. 

USAGE 

GET _ $INFO returns information about a process when supplied with a process UID. The 
information returned consists of the following: 
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PROC2 _ $GET INFO 

• The program state (ready, waiting, suspended, SUSP _PENDING, bound). 

• The User Status Register (USR). 

• The User Program Counter (UPC). 

• The user stack pointer (A7). 

• The stack base pointer (A6). 

• The amount of CPU time used. 

• The CPU scheduling priority. 
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PROC2 _ SLIST 

PROC2 $LIST 

Returns a list of existing level 2 (user) processes on the caller's node. 

FORMAT 

PROC2_$LIST (uid-list. max-num-uids. nUmber-u1ds) 

OUTPUT PARAMETERS 

uid-list 
The UIDs of the active level 2 processes on the system, in PROC2 _ $UID _LIST _ T 
format. This is a 24-element array of UIDs. Each UID is a 4-byte integer in UID _ $T 
format. 

INPUT PARAMETERS 

max-num-uids 
Maximum number of process UIDs to be returned. (At most, the size of the buffer you 
assign for lIuid-list. II This is a 2-byte integer. 

OUTPUT PARAMETERS 

number-uids 
Number of active level 2 processes on the node, even if that number IS greater than 
IImax-num-uids. II This is a 2-byte integer. 

USAGE 

The UIDs of all level 2 processes (user processes) on the caller's node, up to 
.. max-num-uids, II are returned. 
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PROC2 ,SET _PRIORITY 

PROC2 $SET _PRIORITY 

Sets the priority of a pocess. 

FORMAT 

PROC2_$SET_PRIORITY( process uid. low. high. status) 

INPUT PARAMETERS 

process _ uid 

low 

high 

The UID of the process that you want to change the priority level, in UID _ $T format. 
This data type is 8 bytes long. See the PROC2 Data Types section for more information. 

The lower boundary of the priority. This is a 2-byte integer within the range of 1 to 16. 
The default lower boundary is 3. 

The higher boundary of the priority. This is a 2-byte integer within the range of 1 to 16. 
The default higher boundary is 14 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS_$T format. This data type is 4 bytes long. See the 
PROC2 Data Types section for more information. 

USAGE 

Use this call to change the priority of a program. The process priority is an integer ranging 
from 1 (low) to 16 (high). The Display Manager runs at a priority of (16,16). When the 
operating system decides which process to run next, it chooses the process that currently has 
the highest priority. 

The priority cha.nges while a process executes. Its priority increases as the process waits for 
events, and decreases as it computes for long periods without waiting. 
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PROC2 $WHO _AM I 

Returns the UID of the calling process. 

FORMAT 

PROC2_$WHO_AM_I (my-uid) 

OUTPUT PARAMETERS 

my-uid 
. The UID of the calling processJ in UID _ $T format. This data type is 8 bytes long. See the 
PROC2 Data Types section for more information. 

USAGE 

You can use a UID obtained through this call to find out information about your process 
from the PROC2 $GET INFO call. 

Apollo Confidential PROC2-0 PROG2 



PROC2ERRORS 

ERRORS 

PROC2 $BAD STACK_BASE 
Bad stack base. 

PROC2 $IS CURRENT 
Request is for current process. 

PROC2 $UID NOT_FOUND 
UID of given process not found. 

PROC2 $UID NOT _LEVEL 2 
Not a level 2 process. 

STATUS $OK 
Successful completion. 
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RWS DATA TYPES 

DATA TYPES 

RWS SPOOL_T 

STATUS ST 

Total byte: 
Size: 4 offset 

0: 

0: 

1 : 

2: 

RWS 

31 

A 2-byte integer. Types of pools to allocate 
read/write or heap storage. One of the following 
pre-defined values: 

RWS _ *STD _POOL 
Standard pool makes storage accessible to 
calling process only. 

RWS * STREAM_ TM_POOL 
Stream pool makes storage accessible to 
calling program and to a program invoked 
with the UNIX EXEC system call. 

RWS_*GLOBAL_POOL 
Global pool makes storage accessible to all 
processes. 

A status code. The diagram below illustrates the 
STATUS_$T data type: 

field name 
o 

integer all 

or 

fail 

subsys 

modc 
.....--------. 0 

integer code 

Field Description: 

ALL 
All 32 bits in the status code. 

FAlL 
The fail bit. If this bit is set, the error was not 
within the scope of the module invoked, but 
occurred within a lower-level module (bit 31). 

SUBSYS 
The subsystem that encountered the error (bits 
24 - 30). 

RWS-2 Apollo Confidential 

/~-" 
( . 

\" .,.,' 



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

RWS DATA TYPES 

MODC 

o The module that encountered the error (bits 16 -
23). 

CODE 
A signed number that identifies the type of error 
that occurred (bits 0 - 15). 

UNN_PTR A 4-byte integer. A pointer to allocated storage. 

o 

o 
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RWS SALLOe 

RWS $ALLOC 

Allocates read/write storage for FORTRAN or Pascal programs. 

FORMAT 

RWS_$ALLOC (nbytes, pointer) 

INPUT PARAMETERS 

nbytes 
The number of bytes of storage needed. This is a 4-byte integer. 

OUTPUT PARAMETERS 

pointer 
The address of the new storage ~~~a.ce, in UNN _PTR format. This is a 4-byte integer. A 
returned address of zero means that RWS _ $ALLOC could not allocate the desired storage. 

USAGE 

RWS 

RWS _ $ALLOC allocates the specified number of bytes of read/write storage to the calling 
process and returns the address of the storage area. 

This routine is useful for allocating different quantities of dynamic storage, depending on a 
run-time factor. 
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RWS tALLOC_HEAP 

RWS $ALLOC HEAP 

Allocates heap storage for programs. 

FORMAT 

pointer = RWS_$ALLOC_HEAP (nbytes) 

RETURN VALUE 

pointer 
The address of the new storage space, in UNIV _PTR format. This is a 4-byte integer. A 
returned address of zero means that RWS _ $ALLOC _HEAP could not allocate the desired 
storage. 

INPUT PARAMETERS 

nbytes 
The number of bytes of storage needed. This is a 4-byte integer. 

USAGE 

RWS _ $ALLOC _HEAP allocates the specified number of bytes of read/write storage to 
the calling process and returns the address of the storage area. 

This routine is useful for allocating different quantities of dynamic storage, depending on a 
run-time factor. 
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RWS _ SALLOe _HEAP _POOL 

RWS_$ALLOC_HEAP _POOL 

Allocates heap storage in a specified pool. 

FORMAT 

RETURN VALUE 

pointer 
The address or the new storage space, in UNIV _PTR rormat. This is a 4-byte integer. A 
returned address or zero (NIL) means that RWS $ALLOC _HEAP POOL could not 
allocate the desired storage. 

INPUT PARAMETERS 

alIce_pool 
Pool where storage will be allocated, in RWS_$POOL_ T format. This is a 2-byte 
integer. Specify one of the following following predefined values: 

RWS $GLOBAL POOL 
Global pool makes storage accessible to all processes. 

RWS $STD POOL 
Standard pool makes storage accessible to calling program only. 

RWS $STREAM TM POOL 
Stream pool makes storage accessible to calling program and to a 
program invoked with a UNIX EXEC system call. 

nbytes 
Number of bytes of storage needed. This is a 4-byte integer. 

USAGE 

RWS 

RWS _ $ALLOC _HEAP _POOL allocates a specified number of bytes of heap storage to 
the calling process and returns the address of the storage area. 

Use this call when you want to control storage access. You can specify that the storage be 
accessed by the calling process only, by the calling program and a program invoked with a 
UNIX EXEC system call, or by all programs. 

Due to a current limitation, you cannot use this call in FORTRAN programs due to 
FORTRAN calling conventions. This will be corrected in the next AEGIS Software Release. 
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RWS_$ALLOC_RW 

RWS $ALLOC _RW 

Allocates read/write storage for Pascal programs. 

FORMAT 

pointer = RWS_$ALLOC_RW (nbytes) 

RETURN VALUE 

pointer 
The address of the new storage space, in UNIV _PTR format This is a 4-byte integer. A 
returned address of zero means that RWS _ $ALLOC _ RW could not allocate the desired 
storage. 

INPUT PARAMETERS 

nbytes 
The number of bytes of storage needed. This is a 4-byte integer. 

USAGE 

RWS _ $ALLOC _RW allocates the specified number of bytes of read/write storage to the 
calling process and returns the address of the storage area. 

This routine is useful for allocating different quantities of dynamic storage, depending on a 
run-time factor. . 
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RWS $ALLOC _RW _POOL 

Allocates read/write storage in a specified pool. 

FORMAT 

RETURN VALUE 

pointer 
The address of the new storage space, in UNN _PTR format. This is a 4-byte integer. A 
returned address of zero (NIL) means that RWS $ALLOC_RW POOL could not 
allocate the desired storage. 

INPUT PARAMETERS 

alloe_pool 
Pool where storage will be allocated, in RWS _ SPOOL _ T format. This is a 2-byte 
integer. Specify one of the following following predefined values: 

RWS $GLOBAL_POOL 
Global pool makes storage accessible to all processes. 

RWS $STD POOL 
Standard pool makes storage accessible to calling program only. 

RWS_$STREAM_TM_POOL 
Stream pool makes storage accessible to calling program and to a 
program invoked with a UNIX EXEC system call. 

nbytes 
Number of bytes of storage needed. This is a 4-byte integer. 

USAGE 

RWS 

RWS _ $ALLOC _RW _POOL allocates a specified number of bytes of read/write storage 
to the calling process and returns the address of the storage area. 

Use this call when you want to control storage access.' You can specify that the storage be 
accessed by the calling process only, by the calling program and a program invoked with a 
UNIX EXEC system call, or by all programs. 

Due to a current limitation, you cannot use this call in FORTRAN programs due to 
FORTRAN calling conventions. This will be corrected in the next AEGIS Software Release. 
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RWS 'RELEASE_HEAP 

RWS_$RELEASE_HEAP 

Releases storage allocated using the RWS _ $ALLOC _HEAP call. 

FORMAT 

RWS_$RELEASE_HEAP 

INPUT PARAMETERS 

pointer 
The address heap storage space, in UNIV _PTR format. This is a 4-byte integer. 

This must be a pointer returned by a call to RWS_SALLOC_HEAP. 

OUTPUT PARAMETERS 

status 
Completion status, in STATUS _ $T format. This data type is 4 bytes long. See the RWS 
Data Types section for more information. 

USAGE 

RWS_$RELEASE_HEAP is used in conjunction with the RWS_$ALLOC_HEAP call. 
RWS _ $ALLOC _HEAP dynamically allocates storage for a program, returning a pointer 
to the new storage. When you no longer need the storage, you release it by passing the 
pointer to RWS_SRELEASE_HEAP. 
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RWSERRORS 

ERRORS 

RWS $LEVEL_FAILURE 
User program wrote over the storage where the system stored the program level 
information. 

RWS $NOT_HEAP_ENTRY 
Argument to RWS_$RELEASE_HEAP did not refer to storage allocated with 
RWS $ALLOC_HEAP. 

RWS $SCRffiBLED OVER 
User program wrote over the storage where the system stored the heap's process 
information. 

RWS $WRONG_LEVEL 

RWS 

Attempted to release storage that was allocated by a program at a superior (lower) 
program level. This error can occur when using RWS $STD POOL or 
RWS $STREAM TM POOL. 
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files and trees 2-2 

CP (create_procell) 4-6 

CPO (create_procell_only) 4-6 

CPS (create_procell_Iener) 4-6 

CRP (create_a_procell) 4-6 
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Date 

appending to a file 2-2 

Deleting 

files and trees 2-2 

Derived names 1-7 

definition 1-2 

getting, command line 1-15 

getting, program example 1-16 

handling 1-2 

DM commands 

CP (create_process) 4-6 

CPO (create _ process _ only) 4-6 

CPS (create_process_server) 4-6 

DTM/DTU 

preserving 2-8 

Dynamic storage 

handling 5-1 

Error reporting 

unresolved global variables 4-2 

Errors 

CL 1-4 

Example 

returning 16-bit 

File and Tree Utility 

value 

See also FU system calls 

Flags 

checking for CL 1-11 

definition 1-1 

with 

getting arguments associated with, 

program example 1-15 

lowercase letters for defining 1-11 

specifying synonymous nags 1-11 

synonymous, example 1-12 

FORTRAN 

allocating storage 5-2 

storage limitation 5-2 

FU options 

providing Shell Command options with 

2-3 

setting, example 2-5 

FU system calls 
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options 2-2 
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corresponding Shell comma.nds 2-2 

insert files 2-1 

overview 2-1 

relea.sing stora.ge 2-6 

using in proper sequence 2-1 

FU _ SAFT _ TIME 2-3 

FU _ SBEF _ TIME 2-3 

FU_SCMP _TREE 2-2,2-15 

FU_SCOE 2-3 

FU_SCOPY_FILE 2-2,2-g 

FU _ SCOPY _ TREE 2-2, 2-11 

FU_SDACL 2-3 

FU_SDEL_ WHEN_UNLKD 2-3 

FU_SDELETE_FILE 2-2,2-12 

FU _ SDELETE _ TREE 2-2, 2-14 

FU_SFORCE 2-3 

FU_SFORCE_DEL 2-3 

FU _ SHELP 2-3 

FU_SINIT 2-2,2-5,2-18 

FU_SLIST _D_DIRS 2-3 

FU _ SLIST _D _FILES 2-4 

FU _ SLIST _D _LINKS 2-4 

FU _ SLIST _ DEL 2- 4 

FU _ SLIST _DIRS 2-3 

FU SLIST _FILES 2-3 

FU _ SLIST _ LINKS 2-3 

FU_SMERGE 2-4 

FU_SMERGE_DST 2-4 

FU_SMOVE_FILE 2-2,2-17 

FU _ SPRESERVE _ DT 2-4 

FU _ SPRINT _ERRORS 2-4 

FU_SQUIT 2-4 

FU_SRELEASE_STORAGE 2-2 

FU _ SRENAME 2-4 

FU_SRENAME_UNIQUE 2-2,2-18 

FU_SREPLACE 2-4 

FU _ SSACL 2-4 

FU _ SSET _PROG _NAME 

2-18 

FU _ SSUBS 2-4 

Global sections 

loa.ciing library with 4-2 

Global va.ri&.bles 

2-2, 2-5, 

reporting error on unresolved 4-2 
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Handling 

Hea.p 

dynl.mic storaae 5-1 

liles &.nd trees with FU system ca.lIs 

2-1 

liles, trees, FU exa.mple 2-6 

combining a.cija.cent Cree items 5-5 

crel.ting with BAF 5-1 

Cree list 5-5 

onrhea.ci 5-2 

ltoraae Cor initializing LOGIN 3-13 

I/O routines 

ror LOGIN_SLOGIN 3-2 

Insert files 

BAF system calls 5-1 

CL system calls 1-1 

FU system calls 2-1 

loa.der (PM) system ca.lIs 4-1 

LOGIN system ca.lIs 3-1 

PM system calls 4-1 

PROC2 system ca.lIs 4-1 

RWS system ca.lIs 5-1 

Installing 

a. Iibra.ry with LOADER system ca.lIs 

4-1 

Invoking 

process with /com/shell 3-7 

Keywords 

definition 1-1 

Libra.ry 

insta.lling 4-2 

inst&iling with LOADER system calls 

4-1 

LOADER system c&lls 

controlling loa.d opera.tion with options 

4-2 

converting object module to executa.ble 

rorma.t 4-1 

dirrerence between PGM_SINVOKE 

4-1 

installing &. library with 4-1 

Loa.ding 

&.nd calling &. progra.m 4-1 
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Loading object module 

See also LOADER system calls 

Local storage a.ecess 

limiting a.ecess within calling process 

5-3 

Logging in 

See alao LOGIN system calla 

LOGIN system calla 

changing registry 3-1 

closing file 3-13 

insert files 3-1 

overview 3-1 

proper sequence ror cha.nging account 

file 3-12 

tailoring LOGIN operation with 3-1 

See also LOGIN _ ,LOGIN 

LOGIN_SCHHDm 3-1,3-13,3-16 

LOGIN_SCHPASS 3-1,3-13,3-15 

LOGIN_SCI<PASS 3-1,3-13,3-15 

LOGIN _ SCLOSE 3-1, 3-13 

LOGIN_SERR_CONTEXT 3-16 

LOGIN_SLOG_EVENTS 3-2,3-3,3-4 

LOGIN _ $LOGIN 3-1, 3-7 

exa.mple 3-2 

examples or 3-4 

I/O routines ror 3-2 

recording all LOGIN attempts 3-3 

writing external I/O routines ror 3-3 

LOGIN_,OPEN 3-1,3-15 

LOGIN _ SREAD 3-13 

LOGIN_,SET _PPO 3-13,3-15 

LOGIN_,UPDATE 3-13 

MALLOC 5-2 

Managing programs 

system calla 4-1 

Moving 

files 2-2 

Multiple proceaaes 

sharing information among processes 

5-3 

sharing storage among 5-4 

Names-file 

definition 1-1 

Index-4 

specirying with· 1-6 

Naming 

a process 4-6 

a process once only 4-6 

a process, example 4-6 

file, appending a date to 2-2 

Object module 

writing on copy 4-2 

writing on original 4-2 

Options 

checking ror user-specified, CL 1-11 

command line, definition 1-1 

FU 2-2 

ignoring user-specified command line 

options 1-6 

LOADER 4-2 

Overhea.d 

BAF heap 5-5 

RWS heap 5-2 

RWS system ca.lls 5-4 

Overlay process 

sharing storage with 5-3 

PAD _ $COOKED 3-9 

PAD $PUT_REC 3-9 

PAD $RAW 3-9 

Perrormance 

improving BAF heap 5-5 

PGM SGET _PUID 4-8 

PGM_$INVOKE 3-7,4-8 

alternative to 4-1 

PM system calls 

insert files 4-1 

sample program 4-6 

PM_ ,ALREADY _NAMED 4-6 

PM _ ,CALL 4-5 

returning 16-bit value with 4-3 

returning a value using 4-3 

PM SCOPY PROC 4-2 - -
PM SINSTALL 4-2 -
PM SINSTALL SECTIONS 4-2 - -
PM SLOAD 4-5 -
PM SLOAD INFO 4-3 -
PM SLOAD WRIATABLE 4-2 -
PM SLOADER OPTS 4-2 - -
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PM_SNO UNRESOLVEDS 4-2 

PM_$SET _NAME 4-1,4-6,4-8 

Pointers 

allocating heap for managing 5-2 

Pool 

storage, controlling access with 5-2 

PPO file 3-13 

and LOGIN system calls 3-1 

requiring special 3-2 

PPRI (process_pirority) 4-6 

PROC2 system calls 

insert files 4-1 

sample program 4-6 

PROC2_tSET _PRIORITY 4-1,4-6,4-8 

Process 

assigning a name to 4-6 

naming once 4- 6 

Process priority 

Display Manager 4-6 

example 4-6 

setting a 4- 6 

Process UID 4-1 

Program level 

executing program at same 4-2 

Protected subsystem 

LOGIN 3-2 

PST (proces_status) 4-6 

PST (process_status) Shell command 4-6 

Recording 

log-in attempts 3-3 

Registry 

changing with LOGIN calls 3-1 

Renaming 

files 2-2 

Reporting 

error, unresolved global variables 4-2 

log-in attempts 3-3 

Reporting errors 

wildcard expansion 1-6 

RWS system calls 

handling dynamic storase with 6-1 

insert files 6-1 

when to use 5-1 

RWS SALLOC 6-2 
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RWS_'ALLOC~HEAP 6-2 

RWS_*ALLOC_HEAP _POOL 5-2 

RWS *ALLOC _RW 6-2 

RWS_*ALLOC_RW _POOL 5-2 

RWS_,GLOBAL_POOL 6-3 

RWS_'RELEASE_HEAP 5-2 

RWS_,STD_POOL 6-3 

RWS_'STREAM_TM_POOL 6-3 

Sample programs 

cl_ copy _file 1-18 

fu_handlins_files_trees 2-6 

login_cbange_pus_dir 3-14 

login_login 3-5 

login_procedures 3-8 

PM_LOAD 4-4 

pm _ proc2 _ set _ name _ priority 4- 6 

Shared storage 5-4 

Shell 

invoking 3-7 

Shell command 

PST (process_status) 4-6 

Shell commands 

and corresponding FU system calls 

2-2 

CRP (create_a_process) 4-6 

PPRI (process_pirority) 4-6 

PST (proces_status) 4-6 

SIGP (signal_process) 4-6 

SIGP (signal_ process) 4- 6 

Stack 

allocating storage for 5-2 

Sta.ndard input 

reading names from 1-6, 1-7 

Sta.rt address 

of loaded program 4-3 

Storage 

allocating for FORTRAN programs 

6-2 

allocating for Pascal programs 5-2 

allocating in C programs 6-2 

handling dynamic 6-1 

maintaining strick control with BAF 

6-1 

releasing 4-2 
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shared 5-4 
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with BAF 6-4 

summary or types or allocation 6-3 

using a pool to control &CCe88 6-2 

when to allocate heap 6-2 

when to allocate read/write 6-2 

STREAM_'CREATE 3-11 

STREAM_'GET _REC 3-g 

STREAM_ 'PUT _ CHR 3-8 

Tailoring 

LOGIN operation 3-1 

Token 

definition 1-1 

marked used when read 1-2 

rererring to used 1-2 

Token list 

definition 1-2 

figure or 1-2 

Token pointer 

definition 1-2 

Token record 

definition 1-2 

UNIX EXEC system call 5-3 

Verirying pathnames 1-6 

Wildcard- name 

definition 1-2 

Wildcards 

expanding 1-2, 1-6 
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returning verbatim 1-6 

Working set 

eontrolling size or 6-4 
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