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THE ZCATALOG

You use the ZCatalog product, part of the standard Zope installa-
tion, to arrange objects in Zope according to your own indexes.

ZCatalogs allow you to index and then search for objects based on
the values of the indexed attributes of those objects. These attributes can
be the content of documents, the values of properties, even the values returned
by Python scripts and methods. In this chapter, we look at how to create a new
ZCatalog and examine the individual components of a ZCatalog.

11.1 Creating a ZCatalog

To create a new ZCatalog, open the folder’s add menu and select ZCatalog. The
screen shown in Figure 11-1 appears.
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Title I

Vocabulary Icreate one for me 'l

Add

Figure 11-1: Screen for creating a new ZCatalog

As with all Zope objects, you must specify an id for the ZCatalog object; you
may enter a title if you wish.

11.1.1 Choosing a Vocabulary

A vocabulary is a list of searchable words culled from objects cataloged in the ZCat-
alog. As objects are indexed in the Catalog using a TextIndex (see section
11.2.5.1), the text from the object is split into words and stored in the vocabulary
in a manner that allows the catalog to quickly find which words are contained in
which objects. When you create a ZCatalog, you may select an existing vocabulary
or create a new one (see section 11.5, “The Vocabulary”). To do the latter, select
the Create one for me option from the Vocabulary list, which will automatically
create a vocabulary object inside your new ZCatalog to store the word list.

This option allows you to share a vocabulary among several ZCatalogs—an
important feature if you have several ZCatalogs that contain TextIndexes, because it
is more efficient for them to share a single vocabulary than for each to have a sepa-
rate one. To share a vocabulary between ZCatalogs, create a vocabulary object
(using the add menu) in a folder that’s at or above the location of your ZCatalogs in
the Zope hierarchy; then choose this vocabulary when you create each ZCatalog.

11.1.2 Globbing

If you create a vocabulary independently of a ZCatalog, you have the option to
enable globbing, which allows you to use wildcard characters (such as asterisks [*]
and question marks [?]) in your ZCatalog searches to match partial words. Gener-
ally, you will want to enable globbing to give you greater search capabilities, but
you can save memory and disk space by disabling it.

Vocabularies created for you by ZCatalog automatically have globbing enabled.

The ZCatalog Screens

You are probably already familiar with several of the ZCatalog’s tabs common to
other objects (shown in Figure 11-2), including Content, Properties, View, Find,
Security, Undo, and Ownership. But Figure 11-2 also shows five new tabs: Catalog,
Indexes, Metadata, Find Objects, and Advanced—which will be explained in sections
11.2.2 through 11.2.6.
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Find
|. Contents T Catalog T parti T Indexes T d T Objects Advanced T Undo T Security T Ownership “

Figure 11-2: The tab bar in a ZCatalog

11.2.1 Contents Screen

Because ZCatalogs are folderish objects, you can create objects in a ZCatalog
using the ZCatalog Contents screen (Figure 11-3). For example, you could store
objects to be cataloged by the ZCatalog or the ZCatalog’s search and report pages
(see section 11.3, “Z Search Interface”).

Cataloged objects do not need to be physically contained in the ZCatalog. In fact, they can be
scattered about in many different folders throughout the Zope hierarchy (which is often the
case). This ability to bring together and search objects throughout your Zope application is
one of the ZCatalog’s greatest strengths.
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Figure 11-3: A ZCatalog Contents screen

11.2.2 The Catalog Screen

The Catalog management screen, shown in Figure 11-4, contains a list of all
objects currently cataloged in the ZCatalog. You can determine which objects are
cataloged by specifying the appropriate criteria on the Find Objects screen. By
default, it will find and catalog all objects at or below the ZCatalog object.

You may choose to manually catalog objects using Find Objects or to allow
instances of ZClasses that have the base class CatalogAware to catalog themselves
automatically when they are created. These objects are called catalog aware objects.
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Figure 11-4: Catalog management screen for a ZCatalog

The cataloged objects are displayed in groups of 20 per page. Click the Next
20 entries or Previous 20 entries links to move forward or back through the list of
cataloged objects.

11.2.2.1 The Remove and Update Buttons

The two buttons above and below the list, Remove and Update, relate only to the
cataloged objects you’ve selected via their checkboxes. The Remove button
removes the index and metadata entries for all selected objects from the ZCata-
log, but does not actually delete the objects themselves. Removed objects are no
longer searchable through the ZCatalog.

If you delete a cataloged object from Zope, ils entry in the ZCatalog is removed only if it is a
catalog aware object. For all other objects, you must manually remove the entry from the
ZCatalog on this screen.

The Update button reindexes the selected objects and updates their meta-
data values. When you modify the content or properties of an indexed object, you
must update it to keep the ZCatalog indexes and metadata in sync. Even catalog
aware objects do not reindex themselves automatically when they are modified.

You can update all cataloged objects at once using the advanced screen (see section 11.2.6.1
for more information,).

11.2.3 The Find Objects Screen

The Find Objects screen (shown in Figure 11-5) lets you search for the objects
you want to catalog and index. Use it to find and index new objects. Find Objects
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Figure 11-5: Find Objects screen for a ZCatalog

retains existing cataloged objects, so make sure the ZCatalog is empty first (see
Catalog Maintenance in section 11.2.6.1) if you do not want to keep the existing
entries. Here are the criteria for Find Objects:

11.2.3.1 Find objects of type:
This is a list of all available object meta types.

11.2.3.2 with ids:
Here you can specify the specific ids (separated by spaces) for each object to cata-
log.

11.2.3.3 containing:
Use this field to enter words, characters, and phrases that objects must contain to
be cataloged. You can also enter DTML commands, such as

to find and catalog DTML objects that contain that command.

11.2.3.4 expr:

Use this field to specify expressions that must be true for the objects to be cata-
loged. For example, you can use the following query to search for all objects
larger than 1K:

get size()»1024
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Another option here is to check property values. If, for example, several
objects all have the property Price, you can find those objects whose Price is
$19.95 as follows:

11.2.3.5 modified:

This field consists of two parts: a list from which you can select either before or
after (today's date), and a field in which you can enter the time and date in one
of the following formats:

2000/09/30

2000/09/30 15:00

2000/09/30 15:00:38.00 GMT+2

11.2.3.6 where the roles:

This criterion and the next one (have permission) belong together. Here you
can select from the list of roles assigned to the permission in the have permission
list. The ZCatalog then searches for objects whose selected roles have the rele-
vant permission.

11.2.3.7 have permission:

From this list you can select a permission that the roles in the where the roles list
must have. The ZCatalog then finds and catalogs all objects whose roles have the
specified permission.

Figure 11-6 shows an example of a completed Find Objects form. In this
example, we are searching for all objects (All types) that have the id index_html
and that contain <dtml-var title_or_id>. The objects must have been edited after
16:50 on August 28, 2000 (2000/08/28 16:50:00.00). In addition, the objects must
have the permission Change DTML Methods for the Anonymous role.

11.2.4 Metadata Screen

ZCatalog metadata is a cache of specific attribute values (from properties and
methods) of the cataloged objects, created when they were cataloged. Use the
Metadata screen (see Figure 11-7) to manage the metadata for the cataloged
objects. When the ZCatalog searches for objects to index, Zope saves all specified
attributes of the cataloged objects to a table. The values are saved only if the
object's attribute name exactly matches the metadata element name specified in
this screen.

Metadata will optimize the performance of ZCatalog queries when many
results are returned, because it allows you to work with the cached attribute values
of many objects rather than looking up or deriving these values individually when
generating a report. Use metadata sparingly, however, because it will greatly
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increase the size of your Zope database if you catalog many objects and cache
many of their attributes as metadata. Attribute values not stored as metadata can
still be looked up from the original objects as well (see section 11.4.2 below). This
can also be beneficial if an object’s attribute values change often, because meta-

data values are not automatically updated when an object changes.

9 zcatalog at /MyZcatalog Help!

Use this form to locate objects to be cataloged. Those ohjects which are found will be automatically
added to the catalog.

Find objocts of type: NN
External Method

Mail Host
DTML Method =

with ids: [index_hrnl

containing: [<dtml-var title_or_ids

expr: =

o o

before =
2001/05/05/ 16:30:00

Anonyrious B
Friends

IManager j

|Chanqe DTML Methods j

Find and Catalog

modified:

where the roles:

have permission:

Figure 11-6: Example of a Find Objects form

Find E
|I Contents T Catalog T Properties T Indexes T Metadata T Objects T Advanced T Undo T Security T Ownership ]

= ZCatalog at /MyZCatalog Help!

This list defines what per object meta data the Catalog will store. When objects get cataloged, the values
of any attributes they may have which match a name in this list will get stored in a table in the Catalog.
The Catalog then uses this information to create result objects that are returned whenever the catalog is
searched. It is important to understand that when the Catalog is searched, it returns a list of result
objects, not the cataloged cbjects themselves, so if you want to use the value of an ohject's attribute in
the result of a search, that attribute must be in this list

It is generally a good idea to keep this list lightweight. It is useful, for example, to keep the 'summary’
meta data of a text document (like the first 200 characters) but not the text content in it's entirety (it is
useful in this example to ingex the text contents, which is configured in the Indexes View tab). This way,
the summary data may be shown in the search results.

T bobobase_modification_time

id

meta_type

Summary

a1

title

Delete
Add Metadata

Figure 11-7: Metadata Screen
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11.2.4.1 Default ZCatalog Metadata Attributes
When you create a new ZCatalog, several common metadata attributes are speci-
fied by default. These elements are

e title

o id

L4 suminary
® meta_type

e  bobobase_modification_time

The attributes title, id, meta_type, and bobobase_modification_time already
exist for all objects in Zope; you do not need to create them yourself. You do,
however, need to create the summary attribute for an object.

The summary attribute is provided for CatalogAware objects; it returns the
first 200 characters of a DTML document or method instead of the complete text,
which saves storage space and can be used as a teaser paragraph. You can use
teasers, for example, to display several summaries of many articles on one page.

Metadata elements are automatically included in the results page generated
with the Z Search Interface (see section 11.3) for the ZCatalog.

11.2.5 Indexes Screen

Use the Indexes screen (see Figure 11-8) to delete or create new searchable ZCat-
alog indexes.

Indexes indicate which of the object’s attributes (property or method values)
are searchable in the ZCatalog. There are three types of indexes:

11.2.5.1 Text index

This index splits text into individual words and is frequently called a “full-text
search.” When you search the text index, the results are sorted according to the
number of word matches; the more instances of the search term found in the

2J 7catalog at /MyZcatalog Help!

[This list defines what indexes the Catalog will contain, When objects get cataloged, the values of any attributes
hey may have which match an index in this list will get indexed. Indexes came in three flavors, Text Indexes, Field
ndexes and Keyword Indexes,

Text Indexes break text up into individual words, and are often referred to as full-text indexes, Text indexes sort
esults by score meaning they return hits in order from the most relevant to the lest relevant.

Field Indexes treat the value of an objects attributes atomically, and can be used, for example, to track only a
Fertain subset of object values, such as 'meta_type'

eyword Indexes index a sequence of objects that act as 'keywords' for an object. & Keyword Index will return
Eny ohiects that have one or more keywords specified in a search query.

Index Mame Index Type

[ PrincipiaSearchSource Text Index

[~ bobobase_modification_time Field Index

rid Field Index

[T meta_type Field Index

[ title Text Index
Delete

Add Index
Of Type Textlndexr -

Figure 11-8: Index screen for a ZCatalog
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object, the higher up in the list the object will be.

Text indexes also support simple boolean search expressions (using “and,”
“or,” and “and not”) and partial word matching using wildcards: “?” matches any
single character and “*” matches any substring of characters. To use wildcards, the
ZCatalog's vocabulary object must have globbing support enabled (see Section
11.1.2 for details). Built-in automatic support matches multiple word forms, so
that a search for the word “walk” will also match “walks” and “walking” in the cata-
loged object.

Text indexes are used on text or string attributes that will contain multiple
words or long passages of text. They also can be useful for single-word values if
wildcard and multiple-word form matching is important.

When text is indexed in a text index, all punctuation, capitalization, and numeric data in
the text are ignored.

11.2.5.2 Field index

A field index is a simple index that searches against the entire value of an attrib-
ute. With a field index, you can find objects by exactly matching the indexed
value or by specifying a range that it must fall between (see section 11.4.3.2 for
more on range searching). Field indexes are ideal for indexing numeric or
date/time data. They are also useful for indexing short string values that should
be matched exactly, such as an object's meta_type attribute.

11.2.5.3 Keyword index

A keyword index allows you to search a list of values, such as a lines or tokens
property. To match against a keyword index, you must match only one element of
the indexed value list.

As its name implies, keyword indexes are useful for keyword searches. They
are also useful as a way to express one-to-many relationships between objects. For
example, you can use a lines property in an object to store the ids of related
objects, then create an index on the property and use it to find objects related to
one another.

11.2.6 Advanced Screen

The Advanced screen is divided into two sections: Catalog Maintenance and
Subtransactions, as shown in Figure 11-9.

11.2.6.1 Catalog Maintenance
Two buttons appear in the top section of the Advanced ZCatalog screen: Update
Catalog and Clear Catalog.

Update Catalog reindexes all objects that are currently indexed in the ZCata-
log and updates the metadata table. It also removes the entries for any indexed
objects that have been deleted but not removed from the catalog. Use it when you
have added new indexes or metadata elements to your catalog to populate their
values from the objects in the catalog.

The Clear Catalog button removes all cataloged objects from the ZCatalog.
After using it, you can use the Find Objects tab to repopulate the ZCatalog.
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&) zcatalog at /MyZcatalog Help!

Catalog Maintenance

Updating the catalog will update all catalog records Update Catalog
and remove invalid recards. It does this by deleting all

indexes and re-cataloging all currently indexed

objects.

Clearing the catalog will remove all entries. Clear Catalog

Subtransactions

Subtransactions allow Zope to commit small parts of a transaction over a period of time instead of all at once. For
ZCatalog, this means using subtransactions can signficantly reduce the memary requirements needed to index
huge amounts of text all at once. Currently, subtransactions are only applied to test indexes,

If enabled, subtransactions will reduce the memory reguirements of ZCatalog, but ¢ the expense of speed. If you
choose to enable subtransactions, you can adjust how often ZCatalog commits a subtransactions by adjusting
the threshoid below,

If you are using ZCatalog and Z5QL Methods in the same transaction, you must disable subtransactions, they are
not compatible with Z50L Methods,

Subtransactions are Enabled Disable
The Subtransaction threshold is the number of objects 10000

cataloged in the context of a single transaction that

the catalog will index befora it commits a Set Threshold

subtransaction, If this number is low, the Catalog will

Figure 11-9: Advanced screen for a ZCatalog

11.2.6.2 Subtransactions

The bottom section of the maintenance screen is used for managing the use of
subtransactions by the ZCatalog. If subtransactions are enabled in a ZCatalog, the
ZCatalog indexes objects incrementally rather than all at once. This value lets you
control the memory usage of ZCatalog while objects are being indexed.

The subtransaction intervals used by a ZCatalog to index objects are defined
using a threshold value. The threshold value also determines how many words are
to be indexed when there is only one instance. The higher the threshold value,
the faster the indexing will take place. However, if the value is set high, the ZCata-
log will require more memory. The lower the value, the less memory will be used,
although indexing will take longer.

In general you should leave subtransactions enabled with the default thresh-
old value of 10,000, which means a maximum of 10,000 field values or words of
text will be held in memory before being commited to the ZODB. If you find that
Zope uses excessive amounts of memory during indexing operations, you can
lower the threshold value to decrease the memory required. Or, if memory is
plentiful and indexing speed is most important, you can increase the threshold
value or disable subtransactions entirely.

If you are using ZCatalog together with Z SQL methods, you must disable
subtransactions, because they are not compatible with 7 SQL methods.

Z Search Interface

You need two pages to search a ZCatalog: one to receive the search query, and
another to display the search results. Using the Z Search Interface option in the
folder's add menu, you can easily create standardized search and results pages,
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which can then be adapted to your needs. Figure 11-10 shows the form for creat-

ing both pages.

To save time, create the search interface pages after you have defined all the metadata and
indexes in your catalog, because these will be used to create the search and results pages. If
you add metadata or indexes later, you will need to modify the pages manually.

Figure 11-10 shows the form used to create a Z Search Interface. Following

the figure is an explanation of the fields on this form.

Add Search Interface Help!

& Search Interface allows you to search Zope databases. The Search Interface will create a search-input form
and a report for displaying the search results,

In the form below, seachable ohjects are the ohjects (usually SOL Methods) to be searched. report id and search
input id are the ids of the report and search form objects that will be created. repart style indicates the type of

report to generate.

Select one MyZCatalog

or more

searchable

objects J

Report Id ‘

Report Title ‘

Report Style Tabular =

Search Input Id ‘

Search Input Title ‘

Add

Figure 11-10: Form for creating a search and results page

Select one or more searchable objects:

This list contains all searchable objects (ZCatalogs, Z SQL methods) that can be
acquired from the current folder (that is, those in the folder’s namespace stack).

You can select one or more searchable objects from this list.

Report Id and Report Title:

These are the id and title of the results page to be created.

Report Style:

This offers two options for presenting the results of a search: in tables or as
records. The former displays each object found on a row of a table, with each
metadata element in its own column. The latter displays the metadata of each

object on a line separated by commas.

Search Input Id and Search Input Title:

Use these fields to specify the id and title for the search page, which is a form for

users to provide the criteria with which to search the ZCatalog.

11.3.1 The Search Page

The search page consists of a simple HTML form arranged in a table, as shown in
Listing 11-1. The individual cells in the table are automatically created when you
create the search page, according to the objects to be searched using this form.

e
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Listing 11-1: Standard search page for a simple ZCatalog

<dtml-var standard_html_header>
<form action="report_html" method="get">
<h2><dtml-var document_title></h2>
Enter query parameters:<br><table>
<tr><th>Title</th>
<td><input name="title"
width=30 value=""></td></tr>
<tr><th>Meta type</th>
<td><input name="meta_type"
width=30 value=""></td></tr>
<tr><th>Id</th>
<td><input name="id"
width=30 value=""></td></tr>
<tr><th>Summary</th>
<td><input name="summary"
width=30 value=""></td></tr>
<tr><th>Bobobase modification time</th>
<td><input name="bobobase_modification_time"
width=30 value=""></td></tr>
<tr><td colspan=2 align=center>
<input type="SUBMIT" name="SUBMIT" value="Submit Query">
</td></tr>
</table>
</form>
<dtml-var standard_html_footer>
If the search page is created to search ZCatalogs, the form input fields are
created based on the indexes defined in the selected ZCatalog. If you specify sev-
eral ZCatalogs as searchable, the indexes are taken from all the ZCatalogs,
arranged according to ZCatalog, and used to create a form. The search form for
the various ZCatalogs is listed as shown in Figure 11-11.

Enter query parameters

ThirdZCatalogftitle —

ThirdZ¢ atalogfid —

ThirdZ¢ atalog/summary —
ThirdZCatalog/meta type l—

ThirdZC atalog/hohohase modification time l—

FourthZCatalog/title
FourthZCatalog/meta type
FourthZCatalog/id

FourthZCatalog/summary
FourthZCatalog/hohobase modification time
Submit Query

Figure 11-11: Search page for two ZCatalogs (ThirdZCatalog and FourthZCatalog)

e
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You can modify this form as needed. For example, if to provide an interface
to search only some of the indexes, you could simply delete the unecessary ones
from the form. Conversely, if you later add an index to the catalog, you can make
it searchable by adding an input field to the search form with the same name as
the index.

If you also select one or more Z SQL methods, the arguments for the Z SQL
methods are used to construct the table, as shown in Figure 11-12.

SQL1/paraml
Submit Query |

Figure 11-12: Example of a search field for a Z SQL method

If all search fields on the form are left blank, the results page will display all of the objects
indexed in the ZCatalog.

11.3.2 The Results Page

As mentioned under “Report Style” above, Zope offers two ways to display the
results page: as a table or in records. Figure 11-13 shows an example of a table
report, and Figure 11-14 shows an example of a records report.

Id |Summa.ry| Meta type | Bohobase modification time ‘Data record id

. 2000/09/11 11:09:24.65
ThirdZCatalog ‘ZC atalog ‘GMT+2 ‘0
osabulary (Tocabulary ocabulary ‘2000;09;11 11.09:24.65 ‘

User Folder ‘2000{09;11 11:09:33.21 ‘
e
. 2000/09/11 11:09:41.12
index_html ‘DTMI. Method ‘GMT+2 ‘
Figure 11-13: Search results presented as a table

| Title

GWT+2
ser Folder [acl_users T2

, ThirdZCatalog, , ZCatalog, 2000/09/11 11:02:24.65 GMT+2, 0
Wocabulary, Wocabulary, , Vocabulary, 2000/08/11 11:09:24.65 GMT+2, 1
Tser Folder, acl_users, , User Folder, 2000/0%/11 11:0%:33.21 GMT+2, 2

,index_html, , DTML Method, 2000/0%/11 11:02:41.12 GMT+2, 3

Figure 11-14: Search results presented as records
If the search and results pages apply to more than one searchable object, the

corresponding results are displayed beneath each other and separated by a line,
as shown in Figure 11-15.
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‘ Title ‘ Meta type ‘ 1d ‘ ‘ B""""ase Jmodification b o cord id
- 2000/0911 11:09:24 65
‘ZCatalUg ‘Th.erZCatalUg ‘GMT+2 ‘D
2000/0%/11 11:09:24 65
WVocahulary [Vocabulary Vocabulary ‘GMT+2 ‘1
2000/09/11 11:09:33.21
User Folder \User Falder  |acl users ‘GMT+2 ‘2
: 2000/0911 11:09:41.12
‘DTML Method |index_html ‘GMT+2 ‘3
|E|Firs‘tNa.me | Name ‘ Address |
[ [ Joha [ Smith | 234 5tmave 7 SQlL ZCatalog
|2—| Jane | Cotmor ‘ 501 3rd Sireet search results search results
|3—| Boh | Coyle ‘ 7 Richmoare Dr.

Figure 11-15: Search results for a ZCatalog and a Z SQL method

11.3.2.1 Batch Size

The standard generated results page shows 50 results per selected ZCatalog or Z
SQL method. In other words, the standard batch size is 50. If there are more than
50 results, Next and Previous links appear, which allow you to navigate the results
(as shown in Figure 11-16).

(Prewious 2 results
Eohobase
5 Meta . . Data
Title type Id Summary mud.l..ﬁcauon record id
tme
Installed product 2001/05/20
StandardCachelfanagers Product | StandardCacheldanagers 22303311 447984125
(StandardCacheManagers-1-0-07) GIT+2
2001/05/20
E;jtt:ﬂ;cdcfsr:iﬁ_%tﬁ‘mess Product SiteArcess 92303201 447984128
CGMT+2
(Iext 2 results)
Powered by
/OPE

Figure 11-16: Results page with two displayed results and Previous and Next links

To change the number of results displayed, simply replace the batch size
number of 50 with the number of results that you want displayed in the following
line of the report DTML method (and in other lines if there is more than one
searchable object):

If you have several searchable objects, you may need to change the batch nav-
igation logic by renaming the query_start variable for each (for example, to
query_startl, query_start2, and so on). The query_start variable determines the
starting point for each batch displayed. Creating separate ones will prevent the
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next 50 results being displayed for each searchable object when you want to dis-
play them for only one object.

Remember to change the variables in all relevant locations in the sowrce code. The other
locations in addition to size in the in-tag include the lines where the Previous and Next links
are created.

Figure 11-17 demonstrates a modified report page with different batch sizes
for multiple search results.

Previous 2 results
Title Meta 1 Summary| orobase modification n e cerd i
type time
. . . 2001/05/28 23.44.23 .84
DateTime Help Topic DateTime. py CMTH2 -447984247
Cache manager 2001/05/28 23:44.23.84
esociations Help Topic Cacheldanager-associate stz GMT+2 -447984246
Mext 2 results
Previous 5 results
Title Id Summary| DMeta type Bohohase modification time  Data record id
index_html DTML Method  |2001/01/20 22:39:14.2876 GMT+1 - 1872825419
index_html DTML Document | 2001/05/27 13:20:23 GMT+2 -1872825418
login html DTML Method  |2001/05/27 13:24:51.75 GMT+2  -1872825417
search_html DTML Method |2001/05/28 2344:28.79 GMT+2  |-1872825416
report_html DTML Methed  |2001/05/29 00:07:53.67 GMT+2  -1872825415
Mext 5 results
Powered by
Z/OPH

Figure 11-17: Two ZCatalog results with different batch sizes (2 and 5)

ZCatalog Queries

Although the Z Search interface is useful for quickly creating a simple user inter-
face for searching a Zope site’s contents, it is often inadequate for specialized
queries. To increase your flexibility, let’s look at how to use a ZCatalog to cus-
tomize a Z Search Interface to better suit your needs.

11.4.1 Querying ZCatalogs from a Form

The code generated by the Z Search Interface is simply a query of a ZCatalog
from values specified on a form. A ZCatalog is a callable object, like a method,
and when called it returns results based on the search criteria passed to it. When
you call a ZCatalog by name, form values in the REQUEST object are automati-
cally passed as query criteria. By modifying the search form, you can control the
search criteria passed to the catalog.

For example, let’s create a simple search form, queryForm and a simple
report queryReport. In our example, there is a ZCatalog named “Catalog” with
the attribute title as both an index and metadata element.

Listing 11-2 shows the DTML code for queryForm, a simple HTML form with
a single input field.
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Listing 11-2: Code for queryForm DTML document
PP e ard_html_headeD ........................................................................................................
<form action="queryReport">
<p>Title: <input type="text" name="title" size="40"></p>
<p><input type="submit"></p>
</form>
<dtml-var standard html footer»
Listing 11-3 shows the code for queryReport, which lists the titles of the cata-
loged objects found, based on the title entry made in queryForm.

Listing 11-3: Code for queryReport DTML Document

<dtml-var standard html header>
<dtml-in name="Catalog">

<dtml-var name="title"><br>
</dtml-in>
<dtml-var standard html footer>

The most important line of code in queryReport is the dtml-in statement on
the second line. This statement calls the Catalog by name, passing it any values
submitted from the form. If the user types words into the title field of the form
and submits it, these words are used as search criteria against the title text index
in the Catalog.

11.4.2 Catalog Brains

When a ZCatalog is called, as in our simple example queryForm, it does not
return the actual objects matched by the query criteria. It instead creates a
sequence of brain objects that contain the cached metadata values of the matched
objects along with several methods that can be put to various uses. It is very
important to understand that when you are working with Catalog results, you are
not working with the actual objects found, only their metadata. You can, however,
explicitly access the actual objects if you need to.

Table 11-1 lists the methods available on the brain objects (that is, result
items) returned from a ZCatalog query. Each of these methods is directly avail-
able inside of a dtml-in loop that iterates over the ZCatalog results (such as in
queryForm above), because dtml-in puts each result item at the top of the name-
space in turn as it steps through the result sequence.

The two most useful methods listed in Table 11-1 are getURL and getObject.
The former can be used to easily create links in your results page to each object
found; the latter to access any additional object attributes—such as properties and
methods—that you may need in addition to the metadata cached in the ZCatalog.

Calling getObject on many result objects can slow your ZCatalog searches. Use it sparingly
and with small batch sizes when using dtml-in.
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Table 11-1: ZCatalog Brain Methods

ZCatalog Brain Method  Description

has_key(key) Returns true if the result item has a metadata element named
Ilkey.ll

getPath() Returns the physical path of the result item in your Zope
hierarchy.

getURL() Returns the absolute URL of the result item (which may differ
from getPath() if you are using virtual hosting).

getObject() Returns the actual Zope object corresponding to the ZCatalog
result.

getRID() Returns the ZCatalog’s internal record id for the result item,

which is the same as the data_record_id_ variable returned
by ZCatalog. This can be used to uniquely identify results
more easily.

Let’s enhance our queryReport page (Listing 11-4) using the getURL method
above, which will allow us to construct a link to each object returned by the query.

Listing 11-4: Enhanced queryReport DTML document

<dtml-var standard_html_header>
<dtml-in name="Catalog">

<a href="<dtml-var name="getURL">">

<dtml-var name="title">

</a><br>
</dtml-in>
<dtml-var standard_html footer>

By adding the anchor tag to the queryReport code and using the getURL
method of the ZCatalog brain to insert the object’s URL in the href attribute,
each search result now links to the object found by the query.

11.4.3 Querying ZCatalogs Directly

To query a ZCatalog directly, we call the ZCatalog using an expression and explic-
itly pass it the query criteria as arguments. The argument names match the
indexes you wish to query against, and the values contain the query criteria for
each named index. You can supply criteria for as few or as many indexes as you
wish. (You can also use other arguments to control the sort order of the result
items returned by the ZCatalog.)

Let’s create some sample queries on a ZCatalog containing the indexes
shown in Table 11-2 (which are the defaults created by Zope).
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Table 11-2: ZCatalog Indexes

ZCatalog Indexes Index Type

PrincipiaSearchSource Textindex

bobobase_modification_time  FieldIndex

id FieldIndex
meta_type Fieldindex
title Textindex

11.4.3.1 Basic Field Index Queries

Field Indexes can be used to find objects whose attributes match the values you
specify. To match objects with a field index, we simply pass arguments with the
name of each index we want to match, followed by the value desired. For example,
to find all cataloged objects with the meta_type value 'DTML Document' and the id
value 'index_html', you would use the following ZCatalog query expression:

When you pass multiple indexes, they are “anded” together to form the
search query, meaning that all criteria must be matched for the object to be
returned in a result. To expand the search to match multiple values of an indexed
attribute simultaneously, pass the desired values in a list to the index you are
matching against. For example, to expand the above search to include DTML
Document objects, use this expression:

When you use the above expression, a meta_type value of DTML Document
or DTML Method, along with an id value of index_html, would satisfy the search
criteria for an object.

Keyword indexes work the same way, except that the search value needs to match only one
item of the keyword indexed list attribute (such as a lines or tokens property).

11.4.3.2 Range Queries on Field Indexes

It’s a more complex process to match a field index against a range than it is to
match it against an exact value. To match a range, we must specify two arguments
for the index, the desired range value(s) and range usage. The range value(s) are
passed in an argument matching the name of the field index. The usage argu-
ment uses the field index name followed by _usage. The three usage values that
control how the range matching is performed against the index are shown in
Table 11-3.
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Table 11-3: Usage values for range matching

Range usage value Description

range:min Matches indexed values equal to or greater than the range value.
range:max Matches indexed values less than or equal to the range value.
range:min:max Matches indexed values between a specified minimum and

maximum value.

For example, let’s consider how we would query our ZCatalog by date, using
the bobobase_modification_time index to find objects based on their modified
date and time.

For our first example, let’s find all cataloged objects modified in the last 30
days. This could be used in our bookstore application to find recently added or
modified Book instances.

- xpr=Catalog(bobobase_mod1'F1cat10n_t1me=ZopeT1me ()_30, .........................................................
bobobase modification time usage='range:min')"

In the first argument, which matches the index name, we pass the value of
the current Zope system date and time minus 30, which calculates the date 30
days prior to today as our search value. The second usage argument instructs the
ZCatalog to return objects whose date is equal to or greater than the search value.

By simply changing the usage value, we could find all object that have not
been modified for at least 30 days, as follows:

- xpr=Catalog(bobobase_mod1'F1cat10n_t1me=ZopeT1me ()_30, .........................................................
bobobase _modification time usage='range:max')"

To match values that fall between two values (a2 minimum and maximum),
you must pass a list containing at least two items as the search value. The item of
the list with the smallest value is treated as the minimum search value and the
item with the largest value as the maximum search value. For example, to find all
cataloged objects modified yesterday, we could use the following expression:
expr-"Catalog(bobobase modification tine-[(ZopeTime()-1).earliestTine(),

(ZopeTime()-1).latestTime()],
bobobase modification time usage='range:min:max')"

(ZopeTime()-1) returns the date and time exactly 24 hours ago as a Date-
Time object. To determine the starting and ending time of the previous day for
use as our maximum and minimum values, we use the earliestTime () and latest-
Time () method respectively of the DateTime object. These are passed in a two-
item list as the search value. We then use the range:min:max usage value to
instruct the ZCatalog to perform the bounded query.
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11.4.3.3 Sorting the Results Using Field Indexes

Field indexes are also useful for sorting resulting objects efficiently. Although the
dtml-in tag allows you to sort a sequence using the sort="..." attribute, this sorting
occurs in RAM, which requires all of the ZCatalog search results to be loaded into
memory regardless of whether they are displayed in the current batch. Normally
only those results displayed are actually loaded into memory.

To sort results efficiently using a field index, pass a sort_on argument to the
ZCatalog, with its value set to the name of the field index to sort by. You can also
specify an optional second sort_order argument to determine whether the sort
order is ascending or descending. This sorting occurs when the query is per-
formed, thus avoiding the memory and performance penalties of the dtml-in sort
attribute.

Let’s extend the earlier example that returned objects modified in the last 30
days. To return the results sorted by modified date with the most recently modi-
fied object appearing first, use this expression:

- xpr=Catalog(bobobase_mod1'F1cat10n_t1me=ZopeT1me ()_30, .........................................................
bobobase modification time usage='range:min',
sort_on='bobobase modification time',
sort _order='descending')"

Because sort_on can be used only with field indexes, you will still need to use the diml-in
sort option to sort by other attribute values, like an object’s title. To sort using the diml-in
sort option, the desired attribute must be a metadata element of the ZCatalog.

11.4.3.4 Text Index Queries

Text index query arguments are coded like exact field index queries, except that
the value represents a query string rather than an exact value to match. This
query string allows simple boolean searching and partial word-match functionality
on large quantities of indexed text (see section 11.2.5.1 for more details).

Our example ZCatalog has two text indexes: title and PrincipiaSearchSource.
The former is the title property of the object, the latter is the body text of the doc-
ument or object. To find cataloged objects whose titles contain the words “event”
and “calendar,” you could use the following expression.

As we discussed with field indexes, if multiple indexes are included, all the
search criteria must be satisfied on an object for it to be returned.

You can simultaneously search field, text, and keyword indexes in a single expression by
combining the other techniques described above in section 11.4.3.
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11.4.3.5 ZCatalog Query Limitations

Although it is easy to create “and” queries that match criteria from multiple
indexes and return objects satisfying all of them, it is difficult to perform “or”
queries across multiple indexes. For example, you cannot use a simple query to
return objects where the search criteria match either the title or PrincipiaSearch-
Source indexes.

There are two ways to overcome this limitation. The first is to perform each
query separately and combine the results into a single result set. The second is to
create a new method attribute of the object or a script that programmatically
combines the contents of the attributes, then index against this combined value.

Let’s explore the first option: combining search result sets, which you can do
simply by adding the results of ZCatalog queries using the plus (+) operator. For
example, to return all objects containing the word “victory” in either their title or
body text, do the following:

expr="Catalog(title="victory') + Catalog(PrincipiaSearchSource="victory"')"

Although this approach will get us what we want, it has one slight problem:
Objects containing the search word in both attributes will be returned twice by
our expression, which is not usually the desired result.

The second approach, to create method or script that combines the attribute
values, is somewhat more complex and involves writing Python code, but it does
solve the duplicate results problem. The sample Python script shown in Listing
11-5, text_content, can be created in Zope’s root folder, so that it can be acquired
by all of the cataloged objects.

Listing 11-5: text_content Python Script

This script returns the object’s title, followed by a line break (\n) and the
body text returned by the PrincipiaSearchSource method of the object. If, after
creating the script, you create a TextIndex called “text_content” in your ZCatalog
and update it (using the advanced tab); the ZCatalog will call this method for all
cataloged objects and index the result. After doing this, you can perform the
desired query using the following expression:

(We will discuss Python in more detail in Chapters 13 through 15.)

You cannot use a DTML method as the source for an index, because the ZCatalog expects
the attributes to be simple values, properties, or Python methods/scripts that do not require
arguments.
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11.5 The Vocabulary

When you create a new ZCatalog, you are asked whether you also want to create a
new vocabulary or use an existing one. A vocabulary contains words (normal text,
DTML, and HTML tags) found in the objects cataloged in the corresponding
ZCatalog.

11.5.1 The Vocabulary Screen

The Vocabulary screen, the Vocabulary object’s main screen, contains a list of all
words found in the attributes of cataloged objects that are text indexed. The
batch size of this list, that is, the number of words displayed, is 20 words per page.

DTML and HTML tags are stored in the vocabulary without angle brackets,
and DTML tags are stored as single words without hyphens. For example, say you
have a ZCatalog named “MyZCatalog” that contains only one object: the DTML
document index_html with the source text shown in Listing 11-6.

Listing 11-6: index_html source text

<dtml-var id>

<hr>

<a href="../index_html">Back</a>
hey, you!

hello

hi there

many hellos!

Figure 11-18 shows the words generated in the vocabulary from this source text.

11.5.2 Searching the Vocabulary

You can use the Query screen’s short form, consisting of an input field and a Sub-
mit button, to search the vocabulary. If a vocabulary is created using globbing
(see section 11.1.2 for details), you can search it using wildcards (such as * or ?).
For example, if you were to search the vocabulary shown in Figure 11-18, the
results of the following queries would be as shown:

he* ["hey', 'hello']
hellos ["hello']

hello ['hello']

h?1* ['hello']

*y ['hey', 'many’]

The globbing option is chosen only when the vocabulary object is created. You cannot change
the globbing option after the fact. To change the globbing option, you would need to delete the
original vocabulary, create a new one with the same id, and update all the ZCatalogs that
share the vocabulary (using the Advanced screen of the ZCatalogs).
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- Yocabulary T Query T Undo T Dwnership T Security 1
[¥] vocabulary at fCatalog/¥ocabulary Help!
Vocabulary contains 14 word(s),

Word Wward ID

fa 134076537
findex_html 1272425366

back -80650770

dtrnlwar -1435263603

hello -45658602

hellos 17959058136

hey -275390192

hi 246503958

hr 181604265

href 439853501

id 1531093162

rnany 1082139467

there 394951047

ol 15516259454

Figure 11-18: Vocabulary example

11.5.3 Expanding the Vocabulary: The insert() and manage_insert()
Methods

You can expand a vocabulary using the insert() and manage_insert() methods.

11.5.3.1 The insert() Method

You can enter new words into a vocabulary yourself using the vocabulary object’s
insert() method. Using this method, you can, for example, insert the word “cata-
log” using DTML (assuming that the vocabulary has the id Vocabulary):

11.5.3.2 The manage_insert() Method
You can also enter new words in a vocabulary with the manage_insert() method,
using the URL of the vocabulary, as follows:

As you can see, the parameter shown for this method—that is, the word to be
added—is named “word.” If your addition is actually several words and you want
to include it in the vocabulary using the URL, enter it like this:

To insert new words using a form, insert the input value using the
url_quote_plus option of dtml-var (see Appendix A).
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11.5.4 ZCatalog with Special Characters

The ZCatalog supplied by with Zope cannot index words with foreign characters
correctly—for example, German umlauts or Japanese Kanji characters—to enable
searches for them. However, there are several replacement ZCatalog splitters to
handle indexing foreign character sets.

One such splitter patch is the Voodoo Kludge Splitter, which lets you map
special characters so that they are indexed properly in ZCatalog vocabulary. You
can download this product at

Unfortunately this Splitter is slower than the one delivered with Zope and, as a result,
updates take longer. You should, therefore, consider whether you want improved speed or
special characters.

Summary

This chapter has explored how to use ZCatalogs to index and search Zope objects
and examined the strengths and weaknesses of ZCatalog and how to use it effec-
tively and efficiently. Armed with this knowledge, you should be able to construct
search engines for your Zope website to facilitate a site search or other more spe-
cific object query functionality.

Chapter 12 will explore how to connect Zope to external relational database
systems.



