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Abstract: In this article first the Tree Search structure -a hierarchical structure for information
retrieval- is introduced. The software tool, FTS (File Tree Search), that is developed to customize the
structure is then presented. The program is fast, dynamic and user friendly and the offered methods
help users find the subjects faster. It can be customized to be used even if the user doesn't remember
the name of the file/folder. The structure is also applicable for several other issues such as taxonomies,
help tree views, site maps, etc.
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INTRODUCTION

By a little search about the huge number of information and increasing the data, a tree structure which has
different capabilities in organizing this information is needed (A. Sajedi, et al., 2008). The tree is optimized and
adopted with new capabilities and it is called "Functionality Tree". The approach of such a tree structure is to
develop the abilities which could be appeared as nodes or leaves of the tree and it would be consist of static text
(like usual Help). Web pages, executed program, a sound file, a video file etc. Such a structure would have lots
of widespread usage in windows application, web sites, cell phones, search engines, peripheral devices,
embedded devices, etc.

By researching and facing the huge amounts of data which are increasing rapidly we tried to design tree
structure (Functionality Tree) which has different capabilities in organizing the needed information.

Our approach on this tree structure is to develop abilities which could be appeared as nodes or leaves of the
tree. It would be consisting of static text (Like usual Help web page) executed program a sound file a video file,
etc.

This structure would have lots of usage in windows application, web sites, cell phones, search engine,
peripheral devices, embedded devices, and etc.

The growth speed of technology is too high especially in computer science fields, that we can say we are in
explosion age of information technology. The level of knowledge is different in each user, so the technologies
should be adopted by the level of all types of users. The suggested structure is comfortable to get the required
information as quickly as possible for all any users by each level of knowledge about the search fields.

With below example the problems are described more completely.

As you see different structures in cell phone produced by different companies, it cause you do not find
some abilities specially when you buy a new model, But you do not want to loss any ability of your cell phone
and you like to use all of the capabilities of your cell phone and find them so fast and learn them as fast as
finding them because you paid money for it.

For a more detailed example, consider a device with a wide variety of (new) capabilities (as in cell phones).
With the tree structure presented here, different users can be familiar with the capabilities, especially with the
previously unknown capabilities. All nodes of such a tree represent the information to be offered to the users or
their categorization as a taxonomy [3]. The large size of this tree indicates both the accuracy of formation and
the challenge in traversing it. Although the information is provided in a somehow complete manner, the end user
may be confused finding an item by traversing this tree, especially when there are several paths from root to the
leafs. You see this challenge in "Help" section of common software programs. In these cases, the search
capability can help the tree structure to be eliminated in several parts to have better view about the desired
subject.

Imagine that we want to show the whole drives of a usual PC by Functionality Tree. First, let us guess the
number of middle nodes (folders) and the number of leaves (files). A general inquiry in several computers
shows that a 80 GB Hard Disk contains in average 10,000 folders and 100,000 files. Therefore, we face a huge
amount of information which is in F.T. and the nodes are higher than to be traversed manually.

Consider a user wants to find a file/folder in this huge tree. As we mentioned before in this situation we
have a tree with lots of nodes. The first way to find the file/folder is to check the nodes one by one, and to
measure the similarity between each node by the desired one. But obviously the time and the difficulty are the
important problems of this solution. Now, if the users don’t know the name of the file/folder which is searching
for or if the node is located in inner levels of the tree, the problems would be more complicated.
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Note that the usual search solutions can’t help in many cases. For example sometimes you don’t know the
item’s name or when you doubt between several items in the structure. In these cases you should consider the
path and even browse the tree.

Tree Search Approach for File Search:

A solution for the problem which is described above is to add the ability of search for F.T. that will help the
users to optimize the usage of F.T. This way the integrity of the tree is kept along with optimized usage of
search.

Finding final nodes and do not pay attention to the process of searching is usual method of search in
software and applications. Of course, some systems try to make the searches easier and conceptual like
Thematic Mapping (CIKM, 2002) in which important concepts are collected in unstructured documents, then
the concepts are arranged in a hierarchical tree from general to specific by a meaningful label. This could be a
taxonomy for the corpuses to help the users finding the files in a conceptual tree but don’t you think that it
would be better for the users to see the results in definite corpuses at the first step in which the results have
relationships to the topic that is required to find. Then the users would search just in these corpuses for the
second step. The users would continue the levels step by step toward getting the final file, and during these steps
they would get more information about the requested file because of such a structure.

This structure is useful when you don’t know many about the desired subject. Consider a search engine to
search in for a subject in your mind. You don’t know the keywords you want. But only some various
information you know about. The current results of the search engines are shown in order (by the recognized
relevancy to the given keywords). Showing these results in the categorized forms helps the users easily
eliminate unrelated items and concentrate on the most important items.

Consider the main mentioned example, the files and folders search.

There are lots of node-link diagrams and also Browsers for searching the files like Cone Tree (Robertson,
G.G,, et al., 1991) hyperbolic browser, space tree and tree juxtaposer (AVI, 2004) in which the visualization is
more important. Of course in some of them browsing and searching are integrated together like AMIT,
Lifelines, Space Tree, TaxonTree (AVI, 2004) but it is not enough for giving a complete and capable search to
the users.

For example, Space Tree (AVI, 2004) is a tree browser which let the users to search in big and deep trees
by dynamic zoom for laying out the branches to the best fit for the node links and by clicking on a node, the tree
would focus on the node which is clicked. Also TaxonTree is a tree like Space Tree with a little difference in
visualization of the tree.

Here, in T.S, there is a mechanism in which the user gets an ability to eliminate the unnecessary nodes in
each step of the search and the results will be arranged in the T.S, but this is not the only available ability. If it is
needed further, the user can search in each level of the results again and again till getting to the final file.
Therefore, through this structure the user can get more information in addition to finding the file (step-by-step or
at once).

Manual browsing is also available during search, but it seems usually difficult to find the file by only
browsing and traversing. So the T.S. has the search ability integrated with browse and traverse abilities to help
the users and decrease the difficulty for them.

Sometimes, users need to search the information in whole the tree. This is available in the T.S. in different
manners.

The structure is so flexible that the users can achieve their desired items in the search results by selecting
some nodes to be searched in. They can also search in the previous results at any time.

They can also eliminate the unnecessary folders (and files) to concentrate on the more related items.

In addition to the mentioned abilities there are some abilities which can be used to make the search easy.

They can use advanced search such as searching multiple words (by means of "and" or "or" operators),
searching inside files, etc.

Up to now, the capabilities of T.S. to find the desired items are described. But after finding the entry, what
can do the users by the entry?

They can directly run the file (by double clocking on that). In addition to this ability, the suggested structure
in this article can support the abilities of the usual file managers for the users. For instance, the users can
directly do some operations like: copy, paste, cut, rename, etc through the tree structure and these abilities will
cause easy interaction by the users.

Additional Capabilities:

It's better for any software to recognize the user's actual needs to offer better solutions. The other abilities in
T.S. are mentioned bellow:

As described before, in T.S., not only the final file is important, but also the way of accessing to that is
important too; So the path is available fully through the remained items in the tree structure. On the other hand,
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because of the importance of finding such an important file in T.S., the color of the result files are shown in red
to show more concern on them (Figure (2) ).

In the suggested structure, the effort is to make a better situation to give complete results to the users. So the
expanding ability, in which the results of the user's search automatically, will be expanded till the final entry.
The colored expanded tree helps the users for finding more quickly and more transparent than it is possible.
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Fig. 1: A simple view of the program.

T.S. Software:

This software which is designed to analysis the suggestions that are in the article gives lots of facilities to
the users. After running the program, the original window of the program will be appeared by the name of "Tree
Search” (see Figure (1)).

In the "Path" part, the program receives the user's path for searching. For this reason, the path can be typed
manually or can be copied and after that paste into this part. In addition to this ability, the program gives a
wizard to the users to select any path by pressing the "Browse" button and entering the window of "Browse for
folder". After that, it is possible to select the desired path. Notice that, if the users don’t select the path and the
part of path became empty, the default path will be the whole "My Computer" including all hard drives, CD-
DVD ROMS and Cool Disks, etc. as a path of searching.

In the next step, after selecting the path, the user can press the "Refresh" button. After a little time, the
whole path will be loaded in the tree view.

However, the time of loading depends on the number of files and folders which are in the selected path.

The "Refresh” and "Synchronize™ buttons lead to building and showing the structure of the tree, of course
by a little difference between them. If after executing the program for the first time (by pressing on the refresh
or synchronize buttons) the structure of the tree is shown, the "Refresh™ button in fact will reload the last
structure (which is saved in a temporary tree structure in the program), but the "Synchronize" command builds a
new structure of the tree based on the files and folders of the specific path (for example, from the Hard Disk)
again. For instance, if after loading the specific path in the tree the source media changes, for example a new file
or folder is created in the same path (in another file manager), by pressing the "Refresh" button this new file or
folder won’t be seen in the tree. But using the "Synchronize" button after loading the tree, the last changes in the
file/folder structure is appeared in the tree.

As it is mentioned before, the nodes of this tree are consisted of the files and folders of the user's selected
path in which the files and folders are shown by specific icons. Also, besides each file/folder, a check box is
specified that is so useful for the search. After making the tree, two options are also available for the users in the
form of check box. The first check box will help the users to specify, whether the search should be done in all
the existing nodes of the tree or just in the selected nodes. The second check box is to specify where to search;
just in the name of the files and folders or yet in their contents. The default of these options is not selected.

In the usual search, it is possible to enter the name for search and press the "Search™ button or just pressing
Enter to start search. Furthermore, by clicking the "Advance Search” option, the user can create a query
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according to logical "AND or "OR" criteria applied on the entered conditions. This will help the users to
eliminate the results of the search more precisely toward getting the final result (s).
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Fig. 2: A simple view of the program (after search).

There are some other buttons in this software that are described as follows:

Because, after doing the search, the results are collapsed as nodes of the tree, there is a button named
"Expand All" which expands whole the tree. The "Collapse All" button acts the opposite. It means that all the
expanded nodes will be collapsed. If the user wants to eliminate some of the specific nodes manually, it’s
enough to tick the nodes in the tree manually, and then press the "Remove Checked" button by which all the
specific nodes will be eliminated from the tree.

Notice that, if the number of existing nodes in the tree becomes very large, vertical and horizontal scrolls
can be used to manually traverse the tree.

A sample of program after doing search is shown in.

Conclusions and Future Work:

A suitable useful tool has presented for the Tree Search structure that is applied on a Functionality Tree (A.
Sajedi, et al., 2008). This structure is customized for the purpose of searching in the files and folders. However,
several capabilities can be represented and facilitated by means of T.S. such as Help Systems, Site Map of the
web sites or taxonomies (CIKM, 2004; Imad Rahal and William Perrizo, 2004; Boardman, R., 1995).

The presented software tool helps users of current file managers to enhance their search/browse activities
by concentrating on both the known keywords -that are used in common search methods- and the concepts. It is
useful especially when the user doesn’t actually remember the file/folder’s name (or even parts of it), but can
conclude (or remember) by seeing their path and name. Three important capabilities that are missed in the usual
search tools, but are offered here are the ability of search in resulted tree again, removing unnecessary nodes and
managing the results in expanded mode.

An ability that can be considered for future work is that the favorites list helps rapid access to them. In fact,
it reduces access time.

Another future work can be the zooming capability offered in (AVI, 2004.) to make a better view.

Finally, some additional options such as save and load the tree structure can be useful in the future.
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