PPl Ruleset Language

and Examples

Todd King
Institute of Geophysics and Planetary Physics
UCLA

Applications and ruleset language designed by: Steve Joy, Todd King, Joe Mafi
and Erin Means

Last Updated: May 23, 2003

Available from: http://www.igpp.ucla.edu/pds/rul eset




N OTUCEI ON.....c ettt e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeaenneneeaeeeeeaaannnees 1

RUIESEL LANQUBOE .....ccvveeeeeieeie ettt ettt sttt sb et sbe e e e se e neebesneesreene e 1
(©00101010 1 01 TSSO 1
VAIHTBDIES ...t p e e e 2
DT = oY= 2

N = S 3
COPY ettt bt e A ARt R R et e e et bbb b ae et e 3
L S E .ttt ettt beenenne e enes 3
IS 4
ST P USSR 4
PSSR 5
IGINORE.......citiitietieieete et et e te st e besbeebeeseese e st esetessesbesaeebensenneeneeneas 5
INCLUDE ...ttt ettt s r e s se et e e et e saestesneeneeneeneenneneas 5
IMESSAGE ... .ottt bbbttt b bbb n s 5
(@ N 1 RS 6
(U N I O S 6
RUN ettt b bbbttt et e b e bt e b e b bt e ne e e s 7
TEMPLATE. ...ttt st be et et e e e besbesbesseeneeneeneas 7

PLUGEINS <.t e b e a et e e e b e bR n i n s 7

PN o)L Tor= 1o g Wl = o1 = 9

= 1 0] =S SR 10



Introduction

The Ruleset label maker is based on the ruleset processing engine and ruleset language
designed by Steve Joy, Todd King, Joe Mafi and Erin Means at the Institute of
Geophysics and Planetary Physics at UCLA. The ruleset engine takes as input a ruleset
specified in the ruleset language (described later) and a template for alabel. A label
template contains variables that will be replaced by the ruleset engine. The ruleset details
how to define the variables needed by the template. Variables can be defined as direct
assignments, through conditional branching, using plug-ins (external applications that
return rulesets) or including other rulesets. The output file is generated after the ruleset is
processed by replacing all variables in the template. If properly defined the resulting
output will be afully compliant PDS label tailored according to the rules in the supplied
ruleset. Thisisdepicted in Figure 1
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Figure1: Basic functions of ruleset processng.

Ruleset Language

The ruleset scripting language is designed to offer a simple and extensible framework for
setting the values of variables and to use those variables in creating formatted output.
There are three distinct entities of arule set: comments, variables and directives.

Comments

A comment is any line of text that begins with either “#’ or a*“/”. All of the following are
permissible comments:

# This is a coment using shell script conmenting
/1 This is a coment using C++ style comenti ng
/* This is a comrent using C style commenting */



It is important to note that while you can create comments which look like C style
comments, the begin (/*) and end (*/) comment rules do not apply. Therefore, you can
not create comment blocks which span multiple lines.

Variables

The central entity of aruleset isthe variable. A variable isssmply anamed value. The
syntax for defining avariable is:

$name = val ue

where the “$” is literal, nameis the tag for the variable and value is the text to associate

with the name. A name may contain any aphanumeric character and the underscore ().

A value may contain any text. A value may span multiple linesif it is enclosed in quotes
(*) orisalist enclosed in curly braces (i.e. { }) or parenthesis (i.e. ()).

Some example variable statements are:

$DATA TYPE = docunent
$DESCRI PTION = “This is a lot of text which
can span nultiple lines.”
$LIST = { “Val uel”,
“Val ue2”,
“Val ue3d”}

There are severa variables that are defined by the ruleset processor when aruleset is used
with afile. These variables are:

FILE PATH The path portion of the file specification.

FILE NAME The name of the file currently being processed. This includes
the file extension, but does not include any path information.

PATH_NAME | The combined path and filename.

FILE_EXT The portion of the file name that follows the last period (.).
The extension of the file name.

FILE BASE The portion of the file name that excludes the file extension.

FILE SIZE The size in bytes of thefile.

FILE DATE The date portion of the file creation timestamp. It isin PDS
style (yyyy-MM-dd)

FILE TIME The complete timestamp of the filein PDS style (yyyy-MM-
ddThh:mm:ss)

Directives

Directives are commands to the ruleset processor which control which rules are executed
and provide an interface to external files or applications (plug-ins) for acquiring rulesets
A directive may have one or more arguments. A directive and any related arguments are
enclosed in angle brackets (<>). The cononcical form of adirectiveis:



<directive [argunent .]>

The available directives are;

ABORT

The ABORT directive ends the processing of the rules and reports that all processing
should end. The rule form using the ABORT directiveis.

<ABORT>
An exampleis:
<ABORT>

A typical use of ABORT is when some error is encountered and no recovery is possible.

COPY

The COPY directive instructs the ruleset processor to copy a file from one location to
another. The rule form using the INCLUDE directiveis:

<COPY source destinati on>

The source can be arelative or absolute path. If it is arelative path it will be relative to
the file currently being processed. The destination can be adirectory or afilename. If it
isadirectory the will be file copied to the destination using its origina file name. If the
destination includes a file name, then the file will be copied to a file with the name given.
If destination is omitted, then the current value of FILE_PATH is used.

An exampleis:

<COPY /sutff/mag. fnt new fnt>

will load the file “mag.fmt” from the “/stuff” directory to the same directory as the file
the ruleset is running on. The name of the copied file will be “new.fmt”.

ELSE

The EL SE directive marks the beginning of a block of rules which will be executed if the
condition of the preceding IF directive are not met. An ELSE block can only occur
between an |IF and /IF directive and marks the end of the preceding block of rules. The
rule form for using the EL SE directive is:

<ELSE>



ELSEIF

The EL SEIF directive marks the beginning of a block of rules which will be executed if
the value associated with a variable matches the specified pattern. An ELSEIF block can
only occur between an IF and /IF directive and marks the end of the IF block. An ELSEIF
will be checked only if the proceeding IF or EL SEIF block did not match its pattern. The
rule form using the ELSEIF directive is:

<ELSEI F vari abl e = pattern>
An exampleis:

<IF $FI LE_NAME = “*03">

# Do sonet hi ng

<ELSEI F $FI LE NAME = “*04" >
# Do something el se

</l F>

will be true if the value of $FILE_NAME ends with the characters “04”.

IF

The IF directive marks the beginning of a block of rules which will be executed if the
value associated with a variable matches the specified pattern. The rule form using the IF
directiveis:

<IF $variable = pattern>
or

<IF $variable != pattern>
or

<IF $vari abl e>

where variable is the name of the variable and pattern is the pseudo regular expression of
the pattern to compare to the value of variable. A pattern can contain any regular
expression syntax with the following exception. All periods (.) are considered literal and
adar (*) is considered a match for zero or more characters. If just the $variable is
specified then the existence of the variable is checked. If it is not defined false is
returned. If it is defined, but is empty falseis returned. Otherwise true is returned.
Preceding the equa sign (=) with a exclamation point (!) means “not equal to”.

The end of the IF block of rulesis marked with the </IF> directive.
Anexample is:
<IF $FI LE NAME = “*03">

# Do sonet hi ng
</l F>



will be true if the value of $FILE_NAME ends with the characters “03".

NF

The /IF directive marks the end of the block of rules that was marked with the most
recent | F directive.

<IF $FI LE NAME = “*03">
# Do sonet hi ng
</l F>

IGNORE

The IGNORE directive ends the processing of the rules and reports that no output should
be generated. The rule form using the IGNORE directive is:

<| GNORE>
An exampleis:
<| GNORE>

A typica use of IGNORE is when some condition in the ruleset is encountered that
would make output undesirable. For example, when files with a particular extension of
encountered and no label should be generated for such files.

INCLUDE

The INCLUDE directive instructs the ruleset processor to open afile and load the
contents as a set of rules. The rules will be run using the current variables and the

resulting variables will be merged into the current list of variables. The rule form using
the INCLUDE directiveis:

<| NCLUDE fi |l enane>
Anexampleis:
<| NCLUDE constant.rul>

will load the file “constant.rul” and interpret it as a set of rules.

MESSAGE

The MESSAGE directive provides a means to display a message for the user. A message
may span multiple lines. Each argument to the MESSAGE directive is displayed on a
new line. Arguments may quoted so that text that contain spaces can be displayed on a
single line. Text may also contain references to variables which will be replaced before
displaying the text.. The rule form using the MESSAGE directive is.



<MESSCE [ argunents .]}>
An exampleis:

<MESSAGE “This is an exanpl e nessage.”>
will display the following:

This is an exanpl e nessage.

OPTION
The OPTION directive sets the value of an option for the ruleset processor. Options are

parameters that control how the various directives in the ruleset processor perform. The
rule form using the OPTION directive is:
<OPTI ON option val ue>

The available options are:

PAD_FILE Indicates whether to pad the output file. If true the file will
be padded to the width set is PAD_WIDTH, otherwise the
file will not be padded.

PAD WIDTH The width in characters to pad each linein a file.

INDENT The number of spaces to pad the beginning of aline which
has been wrapped

WRAP_LINE The widthin charactersthat each line will be wrapped.

FORCE_UPPER Indicates that file names will be forced to uppercase. If true
the file names will be converted to upper case, otherwise
the filename will be unchanged.

EQUAL AT The position to align the equal sign following a keyword.

OUTPUT
The OUTPUT directive defines the name of the file the output will be written. If the

output file name is not specified it defaults to SBASE_NAME with the extension “.Ibl”.
The rule form using the OUTPUT directiveis:

<QUTPUT fil enane>
Anexampleis:

<QUTPUT exanpl e. | bl >

defines “example.lbl” as the name of the file to write the output.



RUN

The RUN directive will execute a command, passing any number of arguments, and
process the output from the command as a set of rules. A command may be an external
application, script or executable process. In order to be used by a ruleset the output must
be aset of rules which will be executed by the ruleset processor. Because of this
requirement the command is also referred to as a“plug-in”. The rule form using the RUN
directiveis:

<RUN command [argunents...]>

Each argument passed to the command may contain references to variables. Each
reference will be replaced with the current value of the variable prior to running the
command. In this way, information defined in previous rules can be passed from plug-in
to plug-in.

Anexampleis:
<RUN extract $PATH NAME>

will run the command “extract” which will presumably extract some information from a
file.

TEMPLATE

The TEMPLATE directive defines the file which will be used generating output. The
template must be a PDS label. Each occurrence of a variable name in the template will be
replaced with the value of the variable prior to generating an output file. The rule form
using the TEMPLATE directiveis:

<TEMPLATE fil enane>
An exampleis:
<TEMPLATE tenpl ate. | bl >

defines “template.lbl” as the file which contains the template to use.

Plug-ins

A plug-inis an external application, script or process which can be run from the ruleset
processor. A plug-in can be passed any number of arguments on its command line and the
output is collected by the ruleset processor and interpreted as a set of rules. Suppose you
want to write an application which will scan a data file and extract the start and stop

times from the file. Y ou could have an application called “extract” which accepts one
command line argument, the name of the file to scan. So, the rule you would use to call
the plug-inis:

<run extract $PATH NAME>



The output of “extract” should be something like:

$START=2003- 04- 23T00: 00: 00
$STOP=2003- 04- 24T00: 00: 00

which will define the variables START and STOP. These variables could then be used in
a template with something like this:

START_TI ME = $START
STOP_TI ME = $STOP

A plug-in can return any legal ruleset and may include |F/EL SEIF/EL SE branches,
INCLUDE, RUN rules.



Application: Labeler

The java application “labeler” is a simple application which uses the ruleset processor.
The command line arguments to labeler are the name of the file that contains the ruleset
and the file to apply the ruleset to. It can be run with the command:

javalabeler example.rul datafile

The sour ce code for labeler is:
labeler.java 1

i mport pds.rul eset.*;

/**
* Loads a rule set and processes one or nore files.
*/
class | abeler {
public static void main(String[] args) {

fal se;
new PPl Rul eset () ;

bool ean good =
PPl Rul eset rul eset =
/1 Check argunents
if(args.length < 2) {
Systemout. println("Usage: |abeler rul eset
pat hname [ pathnane ...]");
return;
}

/1 Parse rul eset
if(!ruleset.parse(args[0])) return;

/1 Run the rul eset
if(!ruleset.run(args[1])) {
Systemout.println("One or nore errors
occurred while processing the rul eset");
Systemout.printin("No output file was
created.");
return;

}

if(ruleset.mMNiteCQutput) {
/1 Update tenpl ate
rul eset. update();

// Wite the tenplate out to PPl standards
rul eset. out put ();

} else {
Systemout. println("No output");

}

Complete documentation for the Java ruleset processor (pds.java) islocated at:
http://www.igpp.ucla.edu/pds/ruleset/doc



Examples

Here is a complete example which demonstrates a large part of the capabilities of the

ruleset processor. Suppose we have a set of constants that are the same for every label we

want to create. We also have an application called “extract” which will determine the

start and stop times for a data file. Then the following ruleset will load the constants, load

atemplate, run the plug-in and generate an output label paired with the data file.

p

example.rul }

<I NCLUDE constant.rul >
<TEMPLATE tenplate. |l bl >
<OQUTPUT $BASE_NAME. | bl >
<RUN extract $PATH_NAME>

The contents of the constant.rul fileis:

-

constant.rul 1

$PDS_VERSION = PDS3
$DSID = DSID_1 0
$STD_PROD_ID = DATA
$PROD_TYPE = DATA
$REC_TYPE = FIXED
$RECL = 120

$RECS = 512
$START_SCLK = 2400:0
$STOP_SCLK = 2500:0
$HOST_NAME = Galileo
$HOST_ID = GLL
$ORBIT = 1024
$TARGET_LIST = JUPITER
$INST_ NAME=MAG
$INST_ID = MAG

$STD_PROD_DESCR ="Thisis a short description"

$FF_ABSTRACT ="Thisis a much longer
multi-line type description which

spans multiple lines."

$INTERCHANGE = ASCI|

$RECS =10

$COLS =4

$RECL = 64

$FMT = Unknown

$COL_DESCR ="What?"

$HDR BYTES = 80

$HDR_TPYE = FIXED

$HDR_DESCR ="Thisisthe header file"

The contents of the template fileis:
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template.|bl 1

PDS VERSION_ID = $PDS_VERSION
DATA_SET_ID ="$DSID"

STANDARD _DATA_PRODUCT D ="$STD_PROD_ID"
PRODUCT _ID ="$FILE_BASE"
PRODUCT_TYPE ="$PROD_TYPE"
PRODUCT CREATION_TIME  =$FILE_TIME
RECORD_TYPE = $REC_TYPE
RECORD_BYTES = $RECL
FILE_RECORDS = $RECS
START_TIME = $START_TIME
STOP_TIME = $STOP_TIME

SPACECRAFT_CLOCK_START_COUNT = "$START_SCLK"
SPACECRAFT_CLOCK_STOP_COUNT ="$STOP_SCLK"

INSTRUMENT_HOST NAME  ="$HOST_NAME"
INSTRUMENT_HOST _ID ="$HOST_ID"
ORBIT_NUMBER =$ORBIT
TARGET_NAME = $TARGET_LIST
INSTRUMENT_NAME ="$INST_NAME"
INSTRUMENT_ID ="$INST_ID"
DESCRIPTION =
$STD_PROD_DESCR"
NOTE ="
$FF_ABSTRACT"
ATABLE ="$FILE_BASE.FFD"
OBJECT = TABLE
INTERCHANGE_FORMAT  ="$INTERCHANGE"
ROWS = $RECS
COLUMNS =$COLS
ROW_BYTES = $RECL
ASTRUCTURE ="$FMT"
DESCRIPTION =
$COL_DESCR"
END_OBJECT = TABLE
AHEADER = "$FILE_BASE.FFH"
OBJECT = HEADER
BYTES =$HDR BYTES
HEADER_TYPE ="$HDR_TPYE"
DESCRIPTION = "$HDR_DESCR"
END_OBJECT = HEADER
END

The output from the “extract” command will look like:
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Outut from extract 1

$START_TI ME = 2002- 10- 6T00: 00: 00
$STOP_TI ME = 2003- 01- 12T00: 00: 00
$START_SCLK = 2400: 0

$STOP_SCLK = 2500: 0

If the execution of this ruleset runs without returning an IGNORE then alabel file will be
written which has the same base name as the file that is processed and will ook like:
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template.|bl 1

PDS VERSION_ID = $PDS_VERSION
DATA_SET_ID ="$DSID"

STANDARD DATA_PRODUCT ID ="$STD_PROD_ID"
PRODUCT_ID ="$FILE_BASE"
PRODUCT_TYPE ="$PROD_TYPE"
PRODUCT _CREATION_TIME  =S$FILE_TIME
RECORD_TYPE = $REC_TYPE
RECORD_BYTES = $RECL
FILE_RECORDS = $RECS
START_TIME = $START_TIME
STOP_TIME = $STOP_TIME

SPACECRAFT_CLOCK_START_COUNT = "$START_SCLK"
SPACECRAFT_CLOCK_STOP_COUNT ="$STOP_SCLK"

INSTRUMENT_HOST_NAME ="$HOST_NAME"
INSTRUMENT_HOST_ID ="$HOST_ID"
ORBIT_NUMBER = $ORBIT
TARGET_NAME = $TARGET_LIST
INSTRUMENT_NAME ="$INST_NAME"
INSTRUMENT_ID ="$INST_ID"
DESCRIPTION ="

$STD_PROD_DESCR"

NOTE ="
$FF_ABSTRACT"

"TABLE ="$FILE_BASE.FFD"
OBJECT =TABLE
INTERCHANGE_FORMAT  ="$INTERCHANGE"
ROWS = $RECS
COLUMNS =$COLS
ROW_BYTES = $RECL
ASTRUCTURE ="$FMT"
DESCRIPTION ="
$COL_DESCR"
END_OBJECT =TABLE
"HEADER ="$FILE_BASE.FFH"
OBJECT =HEADER
BYTES =$HDR_BYTES
HEADER_TYPE ="$HDR_TPYE"
DESCRIPTION ="$HDR_DESCR"
END_OBJECT = HEADER
END
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