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Tabula Managers Guide

Tabula provides away of publishing tabular based data within Zope. Reports, search interfaces, hierarchical views, and
computed fields can be used to implement data-backed Web based applications quickly and flexibly.

Tabula combines the simplicity and speed of tabular data with Zope's rich object model. Tabular content and presentation
are kept separate, allowing a database administrator and a Web developer to keep their jobs separate and focused. A Wek
developer can use Zope’'s powerful Document Template Markup Language to place database fields freely on a Web page,
do batch processing (displaying only 20 records at a time for instance), and interface with other Zope objects and values.
The person maintaining the database can upload data from their desktop computer in a single click, set up indexes to
speed up searching, and even manage computed fields using Zope’s powerful expression language.
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Getting Started - A Guided Tour

Scenario Overview

Plutonia has been selling a new line of Widgets over the past year, and the results are in. The widgets are a small enough
line of products that they have been tracked in an advanced desktop database capable of doing small relational and other
jobs. One of the database files, UnitsSold, isasmall file with information about how strongly a particular widget sold over
the past year in the four regions Plutonia distributes their products to. Plutonia management has asked Joe, who is
responsible for maintaining the database, to publish the year-end information on the company intranet. "Nothing fancy,"
they said, "just enough to show how strongly each product has done and in which regions." Fortunately, Joe has been
tracking this information already in the file, UnitsSold. He just needsto get it on the Web. More importantly, he needs to
set up some options to enable different views of the data. Fortunately, Joe has Tabula.

A major component of the software suite that runs on top of Zope, Tabula adds tabular data publishing capabilities to
Zope’s object model.

Tabula Creation

The first thing Joe does is export his UnitsSold file as a DBF file, a common database format)measubdldof. Now

he needs to create a new Tabula. There is already a Zope folder for the Widgets division and Joe has security clearance to
add new items to the folder, so all he needs to do is go to the Widgets folder’s management screen. (To learn more about
Zope folders, management screens and other terminology, constitttbdvianage’s Guidg. He goesto the Add List

and selects "Tabula Collection" and clicks "Add." Step 1 of the Tabula Creation Assistant (TCA) comes up, as shown in

Figure 1.

Since there may be multiple steps involved in setting up a Tabula such as defining indexes, generating a report, and
generating a search form, the TCA groups some of these steps together at creation time (at the users choice) to streamline
theinitial setting-up process. A fully functioning Tabulawith a search form and a report to show the data can al be done
with the TCA, which iswhat Joe is going to do now. After reading over Step 1, which is an overview of the following
steps, he clicks the "next>" button to go on to Step 2

In Step 2 (Figure 2), he needs to set theid, title, and the format of the datafile to be published. Anidisrequired by every

Zope object and can consist of any characters legal in a URL id. Letters, numbers, and most punctuation, including

periods are acceptable. Since the Tabula Joe’s creating concerns the number of Widgets sold per region, he sets the id to
Uni t sSol d. The title is an attribute that all Zope objects have. It is always an optional field to fill in, but is recommended
since it offers a more detailed description of the object. Joe gives the Tabula teaitit@i a W dget units sold

per region. Lastly, he has to set the format of the data file to be uploaded. The choices are "DBase I, IV, V" (any DBF
file), "DBase lll, IV, V with Memo" (for DBF files with external memo files usually, .DBT files), and "Rand RDB" (a tab-
delimited format with extra header information). Since Joe’s data is in DBF, he chooses "DBase lll, IV, V" and clicks the
"next>" button to go on to Step 3.
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Figure 1. Step 1 of the TCA: Overview

In Step 3 (Figure 3), Joe needs to select the data file from his hard disk for uploading. Thereisasinglefield and a
"Browse..." button that allows Joe to choose the file for uploading. If he was publishing a DBF file with an external Memo
file, there would be a second field for the Memo file. After choosing the UnitsSold.dbf file off of his hard drive, he clicks
the "next>" button to go on to Step 4. Note: Depending on the size of the file being uploaded and the speeds of both the
Internet connection and the computer to which the data is being uploaded, there may be a sizable pause between steps 3
and 4 asthe data uploads.

When Joe gets to Step 4 (Figure 4), he notices the Zope Navigation Frame changesto include his Uni t sSol d Tabula. The

Tabulais now actually created but only partialy ready for, sinceit is empty (no reports or search forms defined yet or

indexes set on certain fields). Step 4 inthe TCA gives the user three choices of sub-operations to perform to fully prepare

the Tabula for use. Joe is presented with the following choices: "Set up indexes...", "Create areport...", and "Create a

search form...". The "Create areport..." option is already checked (but can be unchecked) since it is the recommended

step, and required in order to successfully generate a search form. Joe’s orders were "...to show how strongly each product
has done and in which regions." Deciding he needs all three options, he checks all three checkboxes and clicks "next>" to
go on to the next operation.
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Figure 2. Step 2 of the TCA: Title and Id
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Figure 3. Step 4 of the TCA: Data File
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Figure 4. Step 4 of the TCA: Creation

He is next brought to the Schema screen which shows all the columns (or fields) that were in the uploaded data. His

schemais REGION, PRODUCT, and UNITS SOLD (remember, he uploaded from a DBF file, which always has upper-case

column names). People will most likely be searching on REGION and PRODUCT, so he sets the index options (represented

by the drop-down lists) on those columnsto Fi el dl ndex. He also checksthe Tr ack Uni que Val ues checkbox for

those two fields. Track Unique Values keeps a list of the unique valuesin a certain column. Search forms can use these to

present selection lists based on the data in the Tabula to offer easier and more efficient searching. In Joe’s case, he has fou
unique values foREGION spread across all of the records in his database, with the four valuesibeihgest ,

Nor t heast , Sout hwest , andSout heast . So when he generates his search form (a couple steps later), the generated

form will have a list with those four values enabling a user to select any combination of those values using just their
mouse. After setting these options, Joe clicks the "next>" button to go onReptiré screen.

On the Report screen, Joe can select which columns he wishes to display and what style of report to display them as.
Reports are just Zope documents tailored to query and display batches of results from a Tabula. Once generated, they can
be edited and customized like any other Zope document object. The report wizard just takes care of the more advanced
DTML involved with reports (such as batch processing, where only a certain amount of records are displayed at a time
with links to get the next or previous batch). A Tabula can have any number of reports. Like all Zope objects, reports must
have an id and optionally a title. Joe sets the icktmrt and the title tow dget s Sol d. He chooses all three columns

for inclusion in the report and choosesbul ar for the report type, which displays the results in an HTML table. He

could have chosen Record-oriented which displays results in a single paragraph separated by commas, but Tabular is more
fitting to the type of data he’s publishing. Having set his options for the report, JoeNelitk§o move on to th&earch

Form screen.
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Figure 5.

The Search Form screen is very similar to the Report screen. There’s options here also for id and title. Since Tabula’s act
like Zope folders, a document with theiiddex_ht ml is also known as thaublic interface to a folder. Just like a

defaul t. htnl ori ndex. ht m file on normal Web servers. Joe decides that when users coméJhd tissSol d Tabula,

they’ll be doing a search. So he gives the search form thediek_ht ni and the titleSear ch Units Sol d. A search

form in Tabula is also just a generated document. Here also is the list of columns again, but this time only two of the
columns are selected (REGION and PRODUCT). This is because there are indexes set on those two columns. The search
wizard assumes that searches are going to be done on these columns because they are indeXedak hivejue

Val ues setting and selects them automatically. The user is free to choose any column to be included in the search forms.
Joe leaves the selections as they are since those are the fields he wants people to search on, knowing #u&t since

uni que val ues is set on both of those fields DTML for producing an HTML "select" list will be generated on each one.

The last option on the screen is the report to use to display the results. Since there’s only one (the one made in the previous
step), Joe choosegport and clicks "Next" to go on to Step 5.

Step 5 is completion. The screen simply signifies that the Tabula Creation Assistant processes executed successfully, and
provides some "Did you know?" information about Tabula’s more advanced features. Since Joe is now finished with the
creation process, He clicks "Next" and is directed back to the folder where he created the Tabula, which now shows up in
the contents list.
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Figure 6.

Using the Tabula

Since the TCA combined much of the initial work involved in setting up aworking Tabula, the Uni t sSol d Tabulais
already available for use from the end-users perspective. Joe givesit atrial run by going to the URL .../Widgets/UnitsSold/
(where. . . isthe URL preceding the Widgets folder). The search form made in the TCA process comes up.

Right away Joe notices the select lists are displaying all the right values for their respective fields. They're both a bit too
big, but since it's a Zope document it can be edited easily. Joe selents theast andsout heast regions, and the

W dget Bank Notes andwW dget Construction Set products and clicks theear ch button. A report comes up

showing 4 results in an HTML table. Joe sees that they match the search criteria that he submitted.
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Figure 7.

It's not the prettiest of HTML, but his initial assignment was not to create anything fancy but to create something that
works. The Tabula is fully usable at this point, and Joe didn’t need toanyitd TML code,any CGI code, or even spend

extra time creating the initial needed objects (report and search form) outside of the creation process. In fact, the whole
thing was done in a matter of minutes. Joe’s bosses are happy and are ready to assign him his next task, which we’ll get to
in just a moment. First, let's review some tips that make not only the creation process of a Tabula flow smoothly, but make
working with and extending the Tabula much easier.

Tabula Creation Tips

These are some points that help make the creation process of a Tabula flow smoothly and quickly. The TCA helps guide
the creator through the process as easily as possible, but knowing what you want to do before hand helps this process even
more.

e Makesurethedataisin the correct format -- Almost all desktop database programs have an option to export to
DBF, so this shouldn’t be a problem.

¢ Know what themain usefor the Tabulawill be -- While there are many ways a single Tabulamay be used and many
combinations of searching and reporting, there is often a "main case." Knowing what the main case’s requirements for
searching and reporting are allow using the TCA to create a functioning Tabula right off the bat, as seen in the scenario
above.
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Figure 10.

More Advanced - Computed Fields

Let’s return to Joe’s assignment. Now that he has fulfilled his initial requirements, he is given some new ones. The bosses
want the schema to be extended in the following manner:

e Show theaverageunitssold per quarter -- Since the Widgets have only been on the market for ayear, the number of
units sold divided by four will suffice.

* Break widgetsinto categories based on units sold -- Products that have had more than 100 units sold in a particular
region are considered Hot Recept i on, products that have had between 50 and 100 units sold are considered Good
Recept i on, and products that have sold less than 50 are considered Col d Recepti on.

Joe also knows that there are some retail stores that haven't reported their final fourth quarter sales yet, so the new fields
must be able to adapt to changes. Fortunately for Joe, Tabulmimasted Fields.

Since theuni t sSol d Tabula is now actually being used, Joe needs to make his changes without disrupting the end users.
So he needs to add a Zope Session object tdnihtes Sol d Tabula. A session allows Joe to work on the Tabula (or any

Zope) in "private”, so only he will be affected by the changes he makes to the system until he saves the changes. The end
users of théi t sSol d Tabula won't see the new Computed Fields until Joe has implemented them and tested them to be
satisfied that they work properly. To add a session, Joe goes to the contents screem o0&t d Tabula, selects

Sessi on from the add list, and clicks "Add." He gives it thelitksSessi on and clicks "Add." He then opens the

session from theni t sSol d contents screen by clicking on it, and clicks$hert wor ki ng i n sessi on button.

Adding Computed Fields can take a few steps. The main ones are creating and testing the new fields. Once they're added,
they behave similarly to normal fields. They can be indexed, track unique values, and added to reports and search forms.
The first thing Joe does is go to fiemputed Fields tab of theUni t sSol d Tabula. If there were any Computed Fields

defined, they would be listed here. But since there are none, there is only a button to add new ones. Joe clicks "Add" and
the Add Computed Field screen comes up.

10
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Figure 11.

Thefirst one Joe plansto add is for the average units sold per quarter, which he expects to be a floating point number. So
he setsthefieldid to Avg_per _quarter, thetypetof| oat, and the expressionto UNI TS_SOLD / 4, and clicks"Add."
The Computed Fields screen now comes back up with the new field listed. The Computed Fieldslist is similar to the
Contents listing of any folderish object (but without icons). They can be edited by clicking on their id, and deleted by
marking their checkbox and clicking the "Delete" button.

Now Joe wants to see the results of the new field. TalD&&tab is for such purposes. It gives a clean view of all the
data in a Tabula, including computed fields. Joe clicks on the Data tab. He sees a table withAtlye peewquarter
column.

But, all the results are integers! This is becaus&tidS SOLD column is an integer column, so Python computes the
expression as an integer expression. So Joe needs to conidxi T2 SOLD in the expression to a floating point
number. He clicks on the Computed Fields tab again and clicks énghger _quarter id in the Computed Fields list.
The edit screen for computed fields is similar to the Add screen.

11
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Figure 12.

The computed fields expression language is a secured subset of the Python programming language. This enables modular
namespaces to be opened to expressions to avoid name coallisions between available functions and local variable names.
Computed fields are detailed in the computed fields section of this document. For the purposes of this expression, Joe
needs UNITS SOLD to be afloating point number instead of an integer. Python has afloat() function that does this. It's
stored in the namespace, meaning it's accessed witfloat(). Joe changes the expression to read

_.float (UNITS_SOLD) / 4 and clicks "Change." He clicks on the Data tab again Ageper_quarter column now
shows his expected results.

The next computed field he needs to add is a little bit more complex. He needs to show how the publics reception to each
product per region has been, based on the number of units soldtébt{® function will do this, offering f. . . el se
i f...elsefunctionality in a single function. The syntax affest() is:

_.test(testl, resultl, test2, result2,..., default_result)

wheredefault_result is returned if all tests fail. Joe goes back to the Computed Fields tab and clicks the "Add" button to
add a new computed field. On the add screen he gives it Reeéght i on, sets the type t6t ri ng, and sets the
expression to:

__test(UNITS_SOLD = 100, "Hot', UNITS_SOLD = 50, 'Good’, 'Cold’)

The test function goes through the tests in order, first checking to see if the units sold are greater than or equal to 100 and
returning the value Hot if true, then checking if the units sold is greater than or equal to 50 and returning the value Good
if true, and finally returning Cold if thefirst testsfail. After Joe clicks "Add", he goes to the Data tab again to check his
results. They all appear accurate.

12
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Figure 13.

Now for the tricky part: merging these new fieldsinto the report and search form he made in the creation process. Joe has

a couple of options here: he can edit the DTML himself, or he can regenerate the documents. Since he hasn't done any
editing of the documents yet, he can regenerate them without losing anything. And since he’s in a session, it won't affect
anyone currently using the Tabula.

Thinking that users will want to search on the Reception value of the widgets, he decides first to create an index and track
unique values on theecept i on field. He clicks on the Schema tab.

The Schema screen is very similar to the one in the Tabula Creation Assistant, with the same setting options for modifying
the settings for each column. The newly added computed fields are now listed as well as the original columns. He sets the
index type ofReception to Fi el dl ndex and enable¥rack Uni que Val ues for that field and clicks "Change."

Then on the contents list of the UnitsSold Tabula, Joe seledtadee _ht i andr eport documents by clicking their
respective checkboxes and clicking "Delete." Now he adds a new report by chregsing from the add list and
clicking "Add."

The Add Report screen here is again very similar to the one in the TCA. Joe gives it thepiak t and the titleuni t s
Sol d Report. He then makes sure all columns are selected for the report, chooses Tabular for the report type and clicks
"Add"

Returning to the contents screen, he cho8sasch For mfrom the Add List and clicks "Add."
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Figure 14.

The Add Search Form screen hereis very similar to the oneinthe TCA. Hoe givesit theid i ndex_ht m and thetitle
Units Sol d Search For m He makes sure that the REG ON, PRODUCT, and Recept i on fields are selected and that the
report to useisset tor epor t . Hethen clicks "Add."

In anew browser window, he goes back to the URL .../\Wdgets/UnitsSold/ and the new search form comes up. He does a
search for Good reception and the new report with the added computed fields comes up. Joe sees that these results are
correct. Feeling pleased with himself, he saves the session by opening it and clicking on the "Save" button after entering
some text explaining that the new fields were added, and quits the session. Task 2 accomplished!

New Data

Some stores have reported in new totals and Joe needs to update the on-line data. With Tabula, thisis basically a one step
operation. After exporting the updated data from his database to a DBF file again, Joe clicks on the Upl oad tab of the
Uni t sSol d Tabula
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Figure 15.

Thefirst two fields, Data File Format and Data File are like their TCA counterparts, except, in this case, they arebothin

the same step. Tabula remembers the format of the most recently uploaded data file and automatically selectsit, but it can

be changed. (Note, if you change data file types, the schema must remain the same!). Joe uses the "Browse..." button to

select the UnitsSold.dbf file from his hard disk for the Data File. The three remaining options and Joe’s actions on them are:

* Removeexisting data -- If checked, the existing data is removed before the new datais added. Joe checks the box for
this option since he is overwriting the old records with new ones. If he were to leave it unchecked, the new data would
be added to the old, which isundesirable in this situation.

¢ Allow columnsin theupload filethat are not in the existing data -- If the database Joe had exported contained extra
columns that weren'’t in the original schema used for the UnitsSold Tabula, an error would be raised if this box wasn't
checked. The exported schema is the same however, so Joe leaves the box unchecked.

* Allow columnsto be omitted from the upload file that arein the existing data -- If the database Joe had exported
had a column deleted from the data set, an error would be raised if this box wasn’t checked. Again, the exported
schema is the same, so Joe leaves this box unchecked.

Joe clicks the "upload" button. When the data has been uploaded and placed in the Tabula, a message indicating the
upload was successful comes up. Joe clicks "OK" and returns to the contents list. Without having to modify any
documents or any other objects, he just updated the data in the Tabula and it's immediately seen by anyone using the
system. And it isn’t even his lunch break yet.
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Figure 16.

Even More Advanced - Hierarchies and Acquisition

Now that the basic interface has been designed, Joe would like to do some things to make the Tabula even more usable
and present some different views and ways of accessing the data. Chiefly, he wants some documents that give expanding /
contracting views of the data, and maybe the ability to differentiate certain expansions of those sub views without
conflicting with others. And it would be nice not to have to do alot of copying and pasting of documents around. And it
would be really nice for these structures to stay up to date with new data as it comesin. Enter Hierarchies.

Hierarchiesare away of turning flat tabular datainto moreinteresting hierarchical data, based on values of columns. They
can be accessed directly in aURL or they can usethe DTML Tr ee tag to make documents that can expand and collapse
different levels of ahierarchy. Adding a hierarchy is a one step process. It creates and manages its own sub-hierarchies.
Hierarchies and their contained sub-hierarchies all act like folders. Documents and other Zope objects can be added at any
sub level in ahierarchy. Suddenly, that flat tabular data set comes alive!

Thefirst Hierarchy Joe wants to make is one based solely on public reception, as computed by theRecept i on field.
Since he’s going to be making some new changes to the site, he enters back into thecsasieni on before starting.
Then, in theuni t sSol d Tabula he selectd er ar chy from the add list and clicks "Add."
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Figure 17.

The Add Hierarchy screen has the following fields.

e |d -- Zopeid for the hierarchy. Joe sets "1d" to br owseRecept i on.
* Title-- optional Title attribute for the hierarchy. Joe sets"Titl€" to Br owse W dgets by Recepti on.

e CreatePublic Interface -- If checked, ani ndex_ht m document will be created in the top level of the hierarchy
containing asimple Tree Tag. Joe checks thisto help cut down on some of the initial work.

¢ XXXX Leve Classification -- A hierarchy can have up to four levels of classification, that is, four levels of sub-
hierarchies. Every hierarchy needs at least one, the rest are optional. Since Joe’s only making this one on the
Recept i on field, he select®ecept i on for the Level 1 classification and clicks "Add."

After adding the Hierarchy, the Navigation Frame gets updated (since the Navigation Frame shows a tree of folderish
objects, and Hierarchies are folderish). Joe expanddthesSol d Tabula by clicking its expand icon (represented by a

+ symbol) and sees the owseRecept i on Hierarchy. He expands that one too and sees three more sub-hierarchies
relating to the values of the Reception field.

Since he selected “Create public interface” when he created the Hierarchy, he decides to look at it. In a new window he
goes to the URL

.../\Widgets/UnitsSol d/browseReception/
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Figure 19.

Bummer. All he sees are the values Cold, Good, and Hot. Where was all of this exciting new presentation of information?

Since it's only a single level tree (only on the field ‘Reception’), It only has one “branch”. The data in each of these sub-
hierarchies are called “leaves”, since it's the last level of classification of the hierarchy. Joe needs to show the data that’
in the leaves. Thanks to options of the tree tag, this is actually rather easy.

Joe has a couple of options here. Trees can expand leaves with the addition of a single parameter to the tree tag, so he
could have the tree open a report at each level using the same "+" and "-" icons in the Zope Navigation Frame. Another
option would be to jump to that sub-hierarchy directly and display a report. Or he could even do both. This is a small
dataset, so he decides to go with the “leaves” option.
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All hehasto doisedit thei ndex_ht m document inthe br owseRecept i on hierarchy. He goesto thecont ent s tab of
the br owseRecept i on hierarchy and clicks onthei ndex_ht ml document to edit it. The document’s source is:

<I--#var standard_htnl _header-->

<l--#tree-->
<l--#var title-->
<l--#/tree-->

<I--#var standard_htnl _footer-->

(Note: for full documentation on the tree tag, see the DTML Manual). Joe wants the leaves to expand and show a report.
He’s already defined a report in the Tabula and would like to reuse that here. The problem is, itaiingisel d

Tabula folder, not thbr owseRecept i on folder. This is wheracquisition steps in. Acquisition allows Zope objects to
acquire attributes and objects from their parents, who acquire from their parents, and so on. So Joe can use the report
defined in theuni t sSol d Tabula folder as if it were in the owseRecept i on folder. Using acquisition this way opens

up some powerful possibilities that he'’s going to get to in a moment. Right now, changesetinéag opener to read:

<!--#tree | eaves=report-->

Joe clicks change, goes to the window where he was looking at the tree itself and reloads the page. Now each of the lines
has a tree expand (+) icon in front of it. Joe clicks on the expand icanifdrand sees a report come up on the page

under theCol d entry showing only the widgets designated as Cold. He clicks the expand iebn famd underneath the

Hot icon is a report showing only the hot sellers.

In essence, this part of what he wanted to do is accomplished. This use of hierarchies and the tree tag gives an interesting
alternate view of the Data. He can make many different hierarchies to form different views (grouped by Region or Product
for example). But what is really going on here? What are some of the real possibilities of Hierarchies?

First, to address what is really going on here. When a hierarchy is created, its sublevels become folderish objects. Each of
these sublevels is like a mini-Tabula in that reports and search forms can be added and executed in each sublevel. Because
of acquisition, however, reports and search forms don’t have to be created for each sublevel. But the cool trick is that
each sublevatan be made unique! If Joe wants, he can make a new reportHittrsub-hierarchy display its text in red.

The Good andCol d levels would be unaffected by this. Without going into document editing and HTML specifics, Joe
decides to make the Reception column inHbte sub-hierarchy appear in red. One way of doing this is to do a Zope copy

and paste operation. Joe goes to the contents screeriaf theSol d Tabula, selects theeport document by marking

its checkbox in the contents list, and clicking dopy button. He then goes to the contents screen of the Hot sub-

hierarchy and clicks the "Paste" button, and giving the pasted object theeiplooft . He then edits the reports source

code to color th@®ecept i on text red, clicks th€hange button, and reloads the page where he was looking at the tree. It

now looks like:

Only the Hot leaf displays the Reception column in red. The Col d leaf remains unaffected. Here is what's happening:

1. The URL ../Wdgets/'UnitsSold/browseReception/ is called. Zope calls the index_html document which contains the tree
tag, and sends information to the tree tag to expand the Col d and Hot branches into leaves.

2. When the tree tag visits any object, it calls that object directly. The main source inside the tree tag simply has a
<l--#var title--> statement, but that statement actually getsthet i t | e attribute or method of the object. When
expanding a leaf, it uses the parameter passed to the tree tags ‘leaves’ option to call that method (usually a Document)
on the object and display its results. So when Cold is expanded, it looks feptira document in Cold. Cold
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Figure 20.

doesn’t have aeport document, so acquisition kicks in. The nearest appearance of report i tisSol d
Tabula. Cold acquireseport from Uni t sSol d and it gets rendered as if a normal member of the Cold object.

3. When the tree tag expands the leaf on Hot, it does encountdepat document as a member of Hot. So it renders
Hot's report document instead of acquiring it from above. Sincedhert document in Hot has some extra HTML
to make the Reception column appear red, it displays as red in Joe’s Web browser.

But what if Joe were to upload new data that didn’t have any Hot sellers. That level of the Hierarchy would disappear.
Would his customizations disappear too? No. Tabula keeps track of sub-hierarchies even when there might not be data
supporting that level. When new data supporting an empty level comes back into the system, that sub-hierarchy and all of
its customizations will re-appear. Hierarchies really make Tabula and Zope stand out by enabling traditionally “flat” data
to become hierarchical, with all levels of a hierarchy able to take on their own appearance and behavior.

20



Even More Advanced - Hierarchies and Acquisition

= i e "warkgein ke lace

Fle [ Wes Ho Cowmncsia Hep

Tl 3dabaddl =

Tl ookmaie ) Lacsien [ i beeaiFcapioninde_hiaitess—ld T TTe-HL 8 D=l -|

Crold
Cald Resulis
An o I AREAGT Y T 5T 30 Thare ww 8 reeulin
Faglan P reduci Ureriy ol g g quarier Brcepdan
erntbwer Widge Berk Helan wd 15 o
acribwsr A Consrucaen Bk 9 ] Lol
srcdberum [dhadgpt Conemusion St 20 i old
aoritwen Wadaw Exssaarn Sei na a1 Cald
mrdbeenrt Walaw ErscdionSe 2l en T
mnitheenit  Whadget SOHD Sat -] Sl Tl
H idoad
5 Hial
Hot Fesulis
Ar g IARRTTY T8 53] Thare wre 3 eaulin
Hrgia Fradurt Unim wald dorg por gpuerer Heeeg e,
acriteren 'Alalgel DarkHelaa 101 rliet } Hert
moribeenrt [Atadawi Bank Molsa |12 24 Hard

e 58 4

Figure 21.
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The Tabula Object

The Tabula Object

The basis of all Tabula operations comes from the Tabula Object, which in many ways acts like a Zope Folder object.
Tabula extends the Folder object by containing tabul ar-based data that can be searched and viewed in many ways. Tabulas
can contain any Zope object that a folder can, along with some Tabula specific objects such as Hierarchies.

Creating using the Creation Assistant

Creating a working Tabula can require more than just creating the new object and uploading some data. Setting indexing
options, creating a report, and generating a search interface are all common steps. The Tabula Creation Assistant allows
any combination of these steps to be done at creation time, streamlining some common tasks. There are five main steps
and three optional substeps. To get started, choose Tabula Collection from the Add List on the contents screen of the
folder to add the Tabularto.

Step 1 - Overview

This step is a quick introduction to the Tabula Creation Assistant and the steps involved in creation. Click on the “Next”
button to move onto step 2.

Step 2 - Title and Id

The first step in creating any Zope object is specifying its ID. The ID, which must be unique in its Folder, is what is used
to access the object and its contents. The ID must not contain spaces and should start with a letter. The title is optional
(indicated by the word Title being in italics). The title is used to give a more descriptive name to the object. These are the
same rules that govern all Zope objects.

The other piece of primary concern when creating a Tabula Object is specifying the format of the data file to be uploaded.
Tabula currently supports Rand RDB, DBF (used by dBase, Foxpro, and other databases), and DBF with Memo. Use the
Data File Format drop-down list to select the type of file the data is being supplied from. Clitkthebutton to

move onto step 3.

Step 3 - Data File

The next step in creating a Tabula is supplying it with data. In step 3, select a file that matches the type specified in Step
(Step 3 reprints the specified file type) in the field specified. |DBfe Wt h Meno type was chosen, a second field for
uploading the Memo file is given. Click tinext button to move onto step 4.

Step 4 - Creation

Once the data is uploaded, the Tabula is created. The Zope Navigation frame is updated to include the new Tabula (since
Tabula’s are "folderish"). Note that it is possible to end the creation process and start working directly in the new Tabula at

this point without disrupting anything, but the Step 4 screen presents three operations that may be performed on the new
Tabula. Selecting none of the operations and clicking will go directly to Step 5.
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Figure 22. Step 1 - Overview

Selecting any combination of the operations presented by checking their appropriate checkboxes and clicking Next will
go to the first option selected. The operations are covered in more detail in their respective sections. Briefly, they are:

Set up indexes and valueliststo speed up search operations -- Indexes speed up search operations and value lists
offer away of tracking unique valuesin a specific field for more precise searching. Field indexes speed up accessesto
exact values, Text indexes allow full text searches on their fields including boolean and proximity searches.

Createareport to display the data in your tabula -- Thisoption is highly recommended and automatically marked.
A report isrequired if asearch interfaceisto be generated. A Tabulareport isaZope Document object generated from
the input specified at report creation time. Like all Zope objects, there isthe required Id field and the optional Title
field. Thereis also aselect list with al the field namesin the Tabula. All of the selected fields will be included in the
report. Lastly, there is adrop-down list for the report type to use. Tabular generates areport using an HTML table;
Record-oriented generates a report with commas separating all of the selected fields. Since reports are Zope
documents, they can be edited and customized in any fashion.

Create a search form for your tabula -- In asimilar fashion to reports, creating a search form means generating a

Zope document that gets input from a user and uses a report to display the results of the search. There are fields to

specify the Id and Title, and alist of fieldsto search on. If valuelists or indexes have been made on any fields, those

fields are automatically highlighted. When a search form is generated with fields marked with Tr ack Uni que

Val ues, instead of generating a normal text input field it will generate a select list with all the unique values of that

field. Lastly, there’s a drop-down list for specifying which report to use to display the results. Since this is a brand new
Tabula and assuming a report has been generated, there should only be one option at this time.
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Figure 23. Step 2 - Title and Id
Step 5 - Completion

This screen signifies completion of the creation process and that all went well. It aso has some Did you know?
information about the more advanced features of Tabula. Clicking Next returnsto the contents screen of the folder where
the Tabula was created.

Working With Tabula

Working with Tabula is like working with any other Zope object. In the Workspace frame there is a set of “tabs” across the
top for working with different views or aspects of an object. Since Tabula’'s extend Zope Folder objects, the first four tabs
(Contents, Properties, Security, Undo) behave exactly like their Folder counterparts. Tabulas have four more tabs
specific to working with Tabula objects. Those tabsGareput ed Fi el ds, Schema, Upl oad, andDat a.
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Figure 24. Step 3 - Data File

Tabula also has some special properties that can effect searching and reporting. These can be set on the Properties tab.
(For information on adding and editing Properties, see the Folder section of the Zope Managers Guide). These properties
can also be parameters passed to reports. Setting these as properties sets a “default” behavior. These properties are:

e batch_size-- Aninteger specifying how many recordsto display in areport. The Tabula Report Generator (see below)
generates DTML code that uses this property to determine the default batch size for areport. If not set, the default
number shown is 20.

e sort-on -- Currently, Tabulalets you sort on only one column at atime. The value of this property should be theid of a
column with aFieldlndex (see “Modifying the Schema”).

* sort-order -- If either ‘reverse’ or ‘descending’, reverses the sort order performed on the ‘sort-on’ field.
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Figure 25. Step 4 - Creation

Working with Computed Fields

Overview

Computed Fields are one of the more advanced features of Tabula. They allow the schemato be extended with new
dynamically calculated fields which can be indexed and treated like normal. The use the same machinery asthe DTML
expr machinery, with the most local namespace being each record. For example, using a dataset with thefieldsPri ce and
Di scount (both being floating-point fields in this example), a computed field Fi nal Pri ce might look likePri ce-

Di scount . Furthermore, a computed field Fi nal Pri ceW t hTax could use the Final Price field to add the tax.

Fi nal Pri ce+(0.065*Fi nal Pri ce) would work.

Adding Computed Fields

To add anew computed field, go to the Conput ed Fi el ds tab. If there are any computed fields already defined, they will
be listed followed by buttons for performing operations. To add a new computed field, click onthe Add. . . button.
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Deleting Computed Fields
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Figure 26.

On the “Add Computed Field” screen there are three fields. The Id is used to address the field. It should be a legal Zope id.
The type is similar to the types of regular fields. It is loosely enforced and exists primarily to enable computed fields to fi
into the Schema. It is recommended to enforce a desired data type using functions available in the Expr machinery. The
last field, "Expression”, is for the expression to be used for the computed field. Due to how some Web browsers work with
field contents it recommended to use single quotes instead of double quotes in expressions.

Deleting Computed Fields

To delete a computed field, go to tbemput ed Fi el ds tab. Select the computed field(s) to be deleted by checking their
respective checkboxes and click theg et e button. If any of the selected computed fields are being used by objects who
may depend on them (primarily Hierarchies), a message will be displayed showing what objects are using the fields. The
computed fields in question cannot be deleted if there is a conflict. Using a computed field in a Docootent is

considered a conflict and will not be flagged.
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Editing Computed Fields
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Figure 27.

Editing Computed Fields

To edit acomputed field, go to the Conput ed Fi el ds tab. Clicking theid of a computed field opens up its edit screen.

It's similar to adding a new computed field, except the ID cannot be changed. The drop-down list next to the id sets the
type, and th&xpr essi on field is for editing the expression to be used for the field.
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Modifying the Schema
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Modifying the Schema

Figure 28.

The schemais the "meta-data’ for the recordsin a Tabula. It contains information about each field, including whether a
field isindexed or not. Indexes can be set on afield by field basis. Tabula has three index options. "No Index", "Field
Index", and "Text Index". "No Index" is exactly what its name is: there is no index on that field. Text Indexes allow full
text searching on aparticular field, including boolean and proximity searches. Field Indexesindex exact datain a certain
field in each record. Field indexes also alow sorting of results.

e Field Indexes -- Best used on fields with many records of the same value. For example, acar maker or company
department. When used in conjuction with Track Uni que Val ues (see below), Field Indexes can produce very fast
and accurate searches. Field Indexes can also be the target of the sor t - on property/parameter for sorted results.

e Text Indexes -- Best used on large text fields or even small text fields where boolean or proximity searches would be
appropriate. Thisisthe only index that searchesinside of afield for content, so a search for j i mwould return results
with Ji m Par ks ’jim’ Jim P St evens and even "Jim’s All-American Steakhouse".

Modifying the Schema

To modify the schema, go to tSehena tab.
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Uploading New Data
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Figure 29. Step 5

The schematab holds alist of all fieldsin atable. It holdsinformation for:

¢ Column Name -- The column (field) name

* Type-- Thedatatype of the field. Should be one of Sfor string, | for integer, N for number (floating point), D for date,

and T for text (aspecia Rand RDB format).

* Input Width -- The width of afield.

* Indexing -- Theindexing options for afield. See above.

e Track Unique Values -- If this checkbox is marked, alist of al unique valuesin a specific field are kept track of. If a
field with this option enabled is selected when creating a search form (see below), an HTML select list with al of the

unique values will be generated.

These settings can all be modified at once and then made effective by clicking the "Change" button.

Uploading New Data

Tabula’s wouldn't be very interesting if their data had to stay the same all the time. As information changes, Tabula makes

it easy to make those changes available on the Web. To upload new data, dépt@tetab.
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Uploading New Data
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Figure 30. Add Computed Field

The fields on the screen and their uses are:

e DataFile Format -- The fileformat (DBase, Rand RDB) the dataisin.

e DataFile-- Thefileitself. Click on the Br owse. . . button to select the datafile off alocal system, or type the full
path to the file manually in the text field.

* Memo File-- Only if the Tabula was created from a DBF and Memo file will this field show up. If there’s a memo file
involved with the Tabula, follow the same instructions for the Data File field.

* Remove Existing Data -- Checking this option removes the records currently in the Tabula before adding the new
records being uploaded. If unchecked, the new records are appended to the existing data.

* Allow columnsin theupload filethat are not in the existing data -- If checked, no errors will be reported if the file
being uploaded contains columns that aren’t part of the Tabula’s scHaaption does not add any new columnsto
the Tabula!.

e Allow columnsto be omitted from the upload file that arein the existing data -- If checked, no errors will be

reported if the file being uploaded is missing columns that are part of the Tabula’'s schema. Empty values are placed in

the missing fieldsThis option does not remove columns from the Tabulal.
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Checking on data using the Data tab
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Figure 31. Deleting a Computed Field

Checking on data using the Data tab

As data changes and computed fields get added, it's nice to be able to check on an clean view of the data to make sure all
is well. TheDat a tab presents such a view, unfettered by sorting options or REQUEST variables that can affect normal

Tabula reports.

To view the data, click on thaat a tab. TheDat a screen is basically one large table showing every column in the Tabula,
including Computed Fields. Since the Data tab adjusts to the fields, it is a good testing ground for Computed Field results.

The Data screen is very similar to the defaaltul ar Report generated by the Tabula Report wizard (see below). The
records are shown in batches of 20 with links at the top and bottom of the table for navigating forward and backward

through the data.
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Checking on data using the Data tab
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Checking on data using the Data tab
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Figure 33. The Schema Tab
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Checking on data using the Data tab
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Figure 34. Upload




Checking on data using the Data tab
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Figure 35. The Data Tab
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Generating and Working with Tabula Reports

Generating and Working with Tabula Reports

Datais uselessif no one can seeit. But writing areport by hand can be difficult work. Tabula offers a Report Wizard to
assist in their creation. There are no report objectsin Tabula. Instead, the report wizard generates Zope Document objects
with DTML code based on the wizards input. Once generated, the report can be used asis, or edited like any other Zope
document. The main benefit of using the report wizard isthat it takes care of some powerful features such as batch
processing (viewing only X amount of records at atime and being able to navigate forward and backward to the next X
amount of records). For detailed coverage of batch processing using the DTML I n tag, see the DTML documentation.
Since reports are used to perform actual searches, some care must be taken to avoid conflicts and unreported data. Thisis
discussed in the subsection "Reports as Search Targets".

Adding a Report

To add a Report, go to the cont ent s tab of the Tabulato add the report to, choose "report" from the add list and click
"Add."
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Figure 36. Add Report
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Working with Reports

The Add Report screen comes up with the following fields:

e |D -- Zoped for the report.
* Title-- Title attribute for the report (optional).

e Data Columns-- This selection list is of all the current columns (fields) in the Tabula. Select the columns you would
liketo include in the report.

* Report Type -- Tabular generates areport using an HTML table with the column names at the top of the table;
Record-oriented generates a report with commas separating al of the selected fields. More detail is shown bel ow.

Working with Reports

Reports as Search Targets

Tabulareports are also used for searching. A search form (see next section) performs a search by calling a report and
passing the form data as parameters. Tabula performs searches by example. Name and value pairs are matched against the
datato yield search results. For example:

.../l cars/report ?Deal er =Fam | y+Aut o

would only display records where the field Deal er contained the value Fani | y Aut o. Because reports take data out of
passed parameters like above as well asthe REQUEST, care must be taken to not accidentally set cookies or attributes
with the same Id as fields in the Tabula since every time the report will be called, the cookie or attribute values will be
passed along as search parameters. Since field Id’s are case sensitive, an attribute witbethiedd wfould not conflict
with a field with idDEALER. Tabula’s created from DBF files will usually have all upper-case field ids.
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Generating and Working with Tabula Search Forms

Generating and Working with Tabula Search

Forms

Tabula Search Forms are similar to Tabula Reports in that search forms are also Documents generated from a wizards

input form.

Adding a Search Form

To add a Search Form, go to the Contents tab of the Tabulato add the search form to, choose " Search Form" from the add

list and click "Add."
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Figure 37. Add Search Form

39



Adding a Search Form

The Add Search Form screen comes up with the following fields:

ID -- Zope |d for the search form.
Title -- Title attribute for the search form (optional).

Data Columns-- This selection list is of al the current columns (fields) in the Tabula. Select the columns you would

like to perform the search on. The search wizard automatically selects columns which haveindexing or "Track Unique

Values" enabled. These don't have to be what’s chosen as the search columns. Note that if a column is chosen that has
the "Track Unique Values" option set (on the schema tab), when the search form is generated the column will have a
selection list with all of the unique values of the field. All other fields get rendered as normal text input fields.
Remember, once a document is generated it can be edited and modified at will.

Report Template -- Thisisalist of all Document objects in the Tabula. Choose the document (which should be a
report) that should display the results of the search.
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Hierarchies

Hierarchies

A very powerful feature of Tabulaisits ability to create Hi er ar chi es. Nested folder-like structures based on data. This
gives many of the same benefits of normal Zope folders, allowing customizations to be made on any level. Hierarchies
also are good users of the Zope Tr ee tag. Using the tree tag with a hierarchy would, for example, enable a document that
could expand and contract records based on a Financial Quarter and Region, just by the user clicking on + and - icons.
Furthermore, Second Quarter 1998 could have a unique look independent of the other quarters. When the data changes,
the hierarchies get updated with it.

Creating a new Hierarchy

To create anew Hierarchy, gotothecont ent s tab of the Tabulato add the hierarchy to, choose Hi er ar chy from the add
list and click Add. . . .
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Figure 38. Add Hierarchy
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Working with Hierarchies as Folders

The"Add Hierarchy" screen comes up with the following fields:

e |d -- Zopeid for the hierarchy.
* Title-- optional Title attribute for the hierarchy.

e Create Public Interface -- If checked, ani ndex_ht M document will be created in the top level of the hierarchy
containing asimple Tree Tag.

e XXXX Level Classification -- These are the columns that the Hierarchieslevels get built on. For example, the column
Fi nanci al _Quart er might have 14 records with the value 1998QL and 8 with the value 19974. If
Fi nanci al _Quart er were used for thefirst level classification, the first sub-hierarchies would be 1998Q1 and
19974. If the second level classification was the column Regi on with values Nor t hEast , Nor t hWest , and Sout h,
then there would be sub-hierarchies for those values that would be contained by the Fi nanci al _Quart er sub-
hierarchies. The sub-hierarchies for the Regi ons would only contain references to records that also matched their
parents Financial_Quarter value. Thisis explained in more detail below.

Working with Hierarchies as Folders

When aHierarchy is made, it creates its own sub-hierarchies based on the contents of the column classificationsit is
created on. The base Hierarchy and the sub-hierarchies all act like Zope Folder objects. New Zope objects can be added to
their contents list. But Hierarchies are more like mini-Tabulas. They have a data tab like a Tabula, but which only has the
datarelating to that particular level in the hierarchy. Reports and Search Forms can be created in aHierarchy just likein a
Tabula. New Hierarchies cannot be made inside of an existing Hierarchy or sub-hierarchy.

Working with Hierarchies and Acquisition

A very key element to working with Hierarchiesis Acquisition. Acquisition is a powerful feature used in Zope that allows
the sharing of information between objects hierarchically. So if an index_html document is defined at the root level of the
hierarchy, al of the sub-hierarchies "acquire" it, unlessthey overwriteit. If there is a report document in the Tabula, any
level of the Hierarchy can useit. The interesting thing is that a report viewed from deep down in the hierarchy will only
show the records it references. Thisis another very powerful feature of Zope and Tabula that makes it easy to create
different views of published data. For more information, read the Tabula Quickstart section on Hierarchies.
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