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NakeDB: Database Schema Visualization

Luis Miguel Corés-P@a, Yi Han, Neil Pradhan, Romain Rigaux

Abstract—Current database schema visualization tools are Il. BACKGROUND
ineffective and hard to use. Since the documentation of a datalsa
is often out of date or static, a dynamic visual tool that can . . o .
generate real-time database schema visualization would greatly —Information visualization techniques are used to presata d
assist software engineers working on these databases. This papeto users in the form of images. Representing data in a patori
illustrates  different methods and tools for database schema format helps in its interpretation as this method occurs fas
visualization. The paper then proceeds to present the preliminary because of the parallel processing capabilities of the.eyes

findings of our database visualization tool, namely NakeDB. This A d selecti £ Vi | ion f disol
tool is a Java tool built using the Prefuse toolkit which enables the good selection of visual representation format can displa

visualization of potentially huge databases (e.g>1000 tables). In large amount of information. In addition, it is also possibl
order to read the structure of databases, the schema is parsedto  to interact with the visualization and “drill down” into the

XML files that can be processed by Prefuse. The major features (ataset to focus on a region of interest. Such techniques are
of NakeDB includes searching for a particular node or set of .t inarest to database users as they can make databasars easi

nodes; dynamic filtering of node depth to “restrict” the mass of t vari tati d for lavi et
information; and visualization techniques such as overview and 'O US€. Various representations are used tor laying o

details, zooming and panning, and focus and context. NakeDB relationships. Such representations include: Entity #®Rela
offers four different layout views(force directed, circular, radical ~ship diagram, Use Case diagrams and DB ER diagrams. An

tree, node-link tree) and four different distortion techniques(mo  example of a DB ER diagram is provided in Figure 1. These
distortion, free to move, fisheye, bifocal). Finally, our tool allows representations, however, do not provide a comprehensive

the encoding of different table attributes into node color, shape, . . .
size of node, type of label and visual aggregation which can be representation of the database schema. In addition, diese t

set to represent table size, table type, or criticalness. NakeDB diagrams lack the ability to allow interaction, they do not
was evaluated by four different users and proved to be a useful facilitate exploration of data. An interactive visual talat

tool for visualizing complex database relations. can generate real-time database schema visualizationdwoul
Index Terms—NakeDb; InfoVis: Database: Visualization: greatly assist software engineers in understanding a as¢ab
Prefuse; Filtering; Data Encoding; CS 7450; Georgia Tech;

I. INTRODUCTION

ATABASE systems consists of a collection of informa:

tion organized so that it can easily be accessed, manay
and updated. Such systems are commonly used in many ai
such as inventory management, financial services and w
services. These database systems handle large amounta.of
Data contained in the database is stored in the form of tabl
As the database grows, the number of such tables incree
The increase in the data also results in complex relatipssh
between tables. As the database’s number of tables in¢re:
it becomes time consuming to understand the flow betwe
these tables. This is especially true if no documentation is
available. We have created NakeDB - a database schefffal
visualization tool created using the Prefuse toolkit [H]-[
which aims at providing insight in comprehending complex As a result, we have built a dynamic database visualization
database relationships. that provides users with different views of the tables taqhel

This paper is structured as follows. A background is givethem understand the complex relationships between them. Th

on the current problems of database visualization. NakeDBviisualization can aid a user in locating bad designs such as
then introduced. The different layouts implemented arewsho possible loops in table relations. By using tool tips on éabl
and their advantages and disadvantages are given. We thtatistics such as number of connections to and from a table
show the different methods of interacting with large ameuntan be displayed. Also implemented is visual encoding to
of data. Visual encodings used in NakeDB are then explainélistrate groups of table, frequency of access, amountatd d
We then provide different case scenarios explaining how oand number of connections. The user can interact with the
tool is useful. Our evaluation procedure and results is th&isualization to search for a table from amongst thousarids o
provided. Finally, we conclude and mention some possikiagbles. He/she can also perform zooming and panning in order
enhancements that can be made to our software. to focus into the table information of the database.

Example of a DB ER diagram.
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1. ARCHITECTURE B. Display

The architecture of NakeDB is as shown in Figure 2. TablesNakeDB has the capability of creating rich representations
are dumped from the database. Their SQL is parsed, then tiig¢able relationships. From the basic graph with no tramsfo
data and metadata about the schema is gathered and an XiHtion, several actions are performed (see Figure 4) inrorde
file is generated as output. An example of an XML file foto create such a rich representation. First, filters areiegjah
input to NakeDB is given in Figure 3. The XML file is thenorder to keep only the visible and selected nodes. Thengshap
directly understood by the Prefuse API [1]. When the XML isnd label encoding are applied. These can modify the size,
loaded, NakeDB will display the graphs according to the seblor, shape of the nodes. The layout action is then apglied.

of encoding. will automatically decide the positions of the nodes andesdg
on the graph. Finally, effects such as fisheye and bifocal can
Dump Convert NakeDB be applied on top of all encodings.

/N sQL |7 N xmL /\O\/ < O\O/o Encode O\O’O
O O O, \O Attribute )::}; \O

\ N

Fig. 2. Architecture of NakeDB. Filter |~

Shape|~| Label |~ Layout}~| Distort

<?xm version="1.0" encodi ng="UTF-8"?>
<gr aphm
xm ns="http://graphm . graphdraw ng. or g/ xm ns" >
<gr aph edgedefaul t="di rected">
<key id="nane" for="node"
attr. name="nane"
attr.type="string"/>
<key id="attributes" for="node"

Fig. 4. Steps to create a rich representation of data in NBkeD

IV. VISUALIZATION
NakeDB was build using the Prefuse toolkit from [2] with

attr.name="attri butes"
attr.type="string"/>
<key id="lines" for="node"
attr.name="1ines"
attr.type="int">
<def aul t >0</ def aul t >
</ key>

<!-- nodes -->

<node id="1">

<dat a key="nane">Busi ness_entity</data>
<dat a key="group">Busi ness</ dat a>

the help of examples from [3] and [4]. NakeDB provides an
optimized data structure for tables, graphs and trees, @nd s
ports dynamic queries and integrated search. Dynamicegieri
allow: continuous and immediate feedback; visual presiema

of results; rapid, incremental and reversible control of th
query [5]. The SQL schema was obtained from open source
projects. The database structure was parsed into XML inrorde
to be efficiently loaded into Prefuse. Figure 5 shows a screen
capture of NakeDB showing its functionality.

<data key="Ili nes">40</ dat a>
NakeDB : Database Visualization
</ node>
<node id="2">
<dat a key="nane">Busi ness\ _descr </ dat a>
" " : =
<dat a key= gr oup >Busi ness</ dat a> [nstance_defails_doc_descr
<dat a key="Ilines">150</ dat a>
\ vdot s Genice_descr) Service name ) Scang 0 w0
</ node> N e
. ess service)
<!-- edges --> o :
<edge source="1" target="2"></edge> "u‘s‘_negg - o
ce et sope [aiotoe
</ ar aph> Vi Display
</ graphm >
- - ==
Fig. 3. Example of an XML file for NakeDB.
—__—
i )
= E==)
- @EEJE)
A. Encoding

Each table is represented by a node and possesses attributes o
These attributes detail the different characteristics fug t ' > NakeDB functionaliy.
table: name, line number, group, importance, and owneth Eac
attribute can be mapped to a specific encoding: color, size,
shape, stroke, position, and visibility .For example, tize f A Layouts
the nodes can represent the number of lines in the tables anés the number of nodes increases the visualization becomes

their colors can represent the type of data they are storingcluttered and hard to visualize [6]. We have implemented
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various layouts to help the user comprehend the data. T
different layouts implemented include: node-link treedaty
circular layout, force directed layout, and radical tregolat. T16
All these layouts have their own advantage and disadvastas T1
[6]. The implementations of these are further discussedhén t e
following sections. 75 T4 T

1) NodeLink Tree Layout: The node-link tree layout for Ti7 T8
the database schema is as shown on Figure 6. As can TS T3 110
observed, each node represents a table in the databases T: (L
are related by foreign keys, which store an ID number frol T2
another table. This node-link tree layout provides a syatem T9
way of visualizing these relationships. Some advantages ¢ EL3
disadvantages include:

« Advantage - Clear view of all the tables and their rela-
tions. Fig. 8.
« Disadvantage - Not scalable.

T19
U8

Force directed layout.

4) Radical Tree Layout: Radical view shows nodes spaced

Ts out as shown in Figure 9. Advantages and disadvantages
T11 TO T4 :
T6 include:
T T14 T3 « Advantage - Clear view of all the nodes and relations.
T10 T8 « Disadvantage - Bad presentation of structure.
7 i T15 L
™ T18— o

Fig. 6. NakeDB showing Node-link tree layout.
™ 17 118
2) Circular Layout: In this layout the nodes are arranget T13
along the periphery of a circle as shown in Figure 7. Son

advantages and disadvantages include:

« Advantage - Clear circular layout of the nodes. T19 16 1
« Disadvantage - The edges overlap which makes it diffi-
cult to comprehend the relationships. T10

T17
T2

T0 T4

T11 T6

Ts T10 T11l 112 T1i3 T8 &5
T4 T8
T7 Ti4 T14

T6 T9 T3
™ T15

T3 T16

To T17 Fig. 9. Radical Tree Layout.

T1 T18

T19  B. Interaction Techniques

We have implemented various interaction techniques which
Fig. 7. Circular layout as seen in NakeDB. can aid the user interact with the data and the visualization
These include search boxes, drop down menus, and arrow

3) Force Directed Layout: In the force directed layout, scrolls to generate dynamic queries. Such techniques help i

nodes are forced to arrange themselves according to fHESWering “what - if” type of questions that help a user find

group they belong to (see Figure 8). Some advantages dnsjghts. Insights help users define new questions, hypthe
disadvantages of this type of layout include: and models for their data [7]. Figure 10 shows a screen aaptur

Advant U h Hiciently f | | tof such interaction techniques.
+ Advantage - Uses the space efficiently for a clear fayout. 1) Zooming and Panning: In the case that the visualization

¢ Dlgsdvlantage ) As;he number of nodes increase, r]Ode(,sontains large number of nodes, the user can use the zooming
tend cluster togetner. effect to converge to a particular part of the visualization
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} Basic | b advanced | b statistics T9
} } T15
General
T7 T12
Find | 2| T19
Mames w | []Show Tooltips Layout T 1 8
Force Directed Diskartion | Default v T]_O
[] Activate Arrowe [ ] Activate Aggregate T3
Conneckion ko Node T8 1 3
T4
Scaling 10
J T17
Wisual Size TO T 1
Activate Size T6 T 1 6 T2
Sraling J 1 Tl 1 -[-5
table size W
Wisual Shape Fig. 12. Fisheye View.
[ Activate Shape  |table type
T 67 Ig T0 T4
Fig. 10. Screenshot of interaction techniques implementedaikeDB. G T14 T3
T8
T10
yp Tig
Zooming is done through the scroll function on the user e i
mouse. Panning can be used to move to other parts of - T18
visualization. The mini display can be used to understaed t s
current position in the visualization.
T7 T9
Mini Display
T10
T 1 8 T15 i i " Fig. 13. Bifocal Distortion
Tii 8
T12 s ww
i w2 | ™
o M , 1
n| m remember the table’s full name or is not aware of the connec-

tions going into or out of the table. In such a scenario a user
can use the search filter within the visualization as shown in

Fig. 11. Screen shot showing NakeDB’s Mini Display. Figure 14. The user gives a search in the search box (i.e. for
"T0"). The search results show as "1 match” found and that

2) Focus and Context: Another implementation done for particular node is highlighted.

handling the case of large number of nodes is the use of

focus and context. This allows a user to understand the xiont

of the magnified nodes with respect to other nodes in tl To

visualization. The tool uses the following distortions focus

and context: T4 T3

a) Fisheye: As shown in Figure 12, the center of the fiela
of view is magnified with a continuous fall off in magnificatio Fig. 14. Search functionality implemented in NakeDB.
towards the edges.
b) Bifocal Distortion: Figure 13 shows a screen capture

of the bifocal implementation in NakeDB. Bifocal distortio .

consists of spatially separating the focused item from tife 100/t

remaining items. The visualization tool has a tooltip feature to show infor-

3) Search Filter: NakeDB has search filter capabilitiesmation about a particular table. The user takes the cursar ov
implemented. This is particularly useful when a softwara node and a small rectangular box appears which contains
programmer knows that a particular table exists but canniaformation about the node like size of the table and the

T4

1 match Find | TO ::l




NAKEDB: DATABASE SCHEMA VISUALIZATION, APRIL 2008 5

attributes of the table (see Figure 15). This tool is useful &. Distance Filter
users can obtain detailed information at hand. This feature allows the user to visualize how far a particula
node is away from another node. The user selects a particular
] O node and then changes the scaling factor in the interaction
panel on the right. For example, Figure 17 shows nodes with
O a distance filter of four (left) and a distance filter of twagfrf).

nstance_details_doc descr)

» =
D D ‘mogel_inst;

D Table name: Binding_descr
o Atributes: ==============
binding_key varchar{41) Binding_template)
O hinding_descr_id int (Gervice descy {Einding_desco)
lang_code varchar(2)

Service_category

{Business_identifies

] descr varchar(255) «

E

D D
(Business_desc
(Ciscavery_ur)

K] Business_entity)
[0 Ewshess ety

D . . Business_category
Publisher_assertion) T
T e s

O O
(]

Fig. 15. NakeDB showing tooltip functionality. o

[ (Contact_desc (Contact
@ e [Contact_descr)

Connection to Node Connection to Node
D. Full Text Labels Scaling AP 4 Scaling O ;
In addition to the tooltip feature, NakeDB also has the
capability of displaying this information in as the nodeibél. Fig. 17. NakeDB after changing the distance filter from fdeft] to two
This allows the user to view a more detailed view of th&9M-
attributes of all tables in the database. An example is shown
in Figure 16.
F. Table Sze
The user can change the scaling of the table size located
in the interaction panel (see Figure 18). This option allows
the user to change the node size in the visualization to@. Th
greater the scaling factor is, the greater size of the node is

Buziness_descr

=

1gary | ey warchan=

£_descr_id it Buziness_service . ' : ¢ :
fzraniﬂil de warchar(z) e This helps users in separating nodes of particular data size
i
srchani) usiness_key warchan<H . . o
anz55) zervice_key wanchamd) %Mjl
a5 last_update timestamp —_ S St

Distortion | Free to move |4

Connection to Node

Scaling 3

Iistance detalls_descr]

Binding tempiate)

Business_entity Visuatsize
M Activate Size
Mt . _—— .
business_key warcham41) I =R
: H H 11 -1 Visual Shape
fputhorized_name wvarchan255) ?EfT_E_E_E__“:_'fn_t_If_Ier o S —
publisher_id warchan20y | |  =5°55°°5°===°°
operator varchar(255) buziness_kew warchan41) ] ] ] ]
. ; [P Fig. 18. Screen capture of NakeDB showing Table Size funatity.
last_update timestamp identifier_id int g P 9 Y.

trmodel_key ref warchan/41)
kew_name warcham25h)
key_walue warchan255) G. Visual Encoding
Different visual encoding techniques were implemented int
Fig. 16. NakeDB is capable of fully displaying attributeslire node’s label. NakeDB in an attempt to give more information about the
database schema. Our tool allows data to be encoded as:
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« Color : :
. Tmocel_instance intn descr 1
« Size Inztance_detailz_doc_descr
« Shape
o Stroke
° POSltlon NSlance alls_gescr
« Visual Aggregation
As shown in Figure 19, a node can be represented in inding lemplste
different shape such as a circle, diamond, star, plus sign & s T )
. LISINe: _\_l'lrﬁ
rectangle. The tables which are related are shown to have
same shape. This allows grouping of tables. Another prictic
encoding technique is to use visual aggregation. Using tl
technique, the user himself can define groupings for differe

nodes by dragging these nodes into predefined areas. Nc
in one area would then represent a group. This is partigula

useful for frequently changing databases. An example dfi su

aggregation is shown in Figure 20. The screen shot display
in Figure 20 also shows the use of arrows for directionalit

An example of how the data can be encoded is given in Tat

|

Fig. 20. Screen capture of NakeDB showing visual aggregatio

Tmndel_ininfn_daicr
Instance_dtoc_descr

SE,EEEM _ selecting the node and enabling the control of highlighthney
. Egm N%m T"’”de'“""&' neighbors of the node. The results is as shown in Figure 21.
e i Instaﬂceid‘,_s(r
Bmdlr\%plnta

Busir%ﬂrvice
Busi flescr -
Husine gntifier Bin escr

; ~
Tmodel_ INSt&nstance_details_doc_descr )

{Instance_details_descr
Busi entity
Bu::lme DI57UI'|
) . Service descr
Publis s ertion - —=
(service_category J {Ginding_template )

Binding descr

Adme i i
£honp Busingss_senvice

Business_identifier J iy

Ssiness desy
5 Con o Service name
C Business_categon

Business_entity
Discovery_ url
Business_name

Fig. 19. Screen capture of NakeDB showing encoding with ekap ; ;
TABLE |
EXAMPLE OF ENCODING INFORMATION
Encoding Representation [Prane)
Size Amount of data in the table
Color Group similar tables
Shape Group tables with similar attributes ) ) ) o
Visual Aggregation ~ User defined groups Fig. 21. Screen capture of NakeDB showing Neighbor Highiigh

|. Additional Features
H. Neighbor Highlighting Other features of NakeDB include those shown in Table II.
If the visualization consists of thousands of nodes then
determining the relationships between different nodesines V. NAKEDB: CASE SCENARIOS

difficult. The most common task in such a scenario is finding The visualization tool was designed to be useful for soft-
the neighbors of a node. In NakeDB this can be achieved tware programmers and database designers for a number of
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scenarios. The following are a subset of examples in which VI. EVALUATION

NakeDB would be useful. Four persons were chosen at random to evaluate NakeDB.
) These are referred to as subject A, subject B, subject C, and

A. Scenario 1 subject D. They were offered coke and pizza as compensation.

Consider a scenario where a user working for a compamyie steps taken for evaluation are as follows:

and the user’s project involves a database with large amafunt 1) Fj|| the database background knowledge form.

tables. In order to effectively and efficiently use the da&®#)  2) Show quick overview of NakeDB.

an overview of the different pars of the database is needgd. B 3) | et users utilize the tool for a few minutes.

only looking at the database schema, it is difficult to see theg) Ask users to accomplish five tasks.

connection amongst the tables and if a new table or a foreigns) Fi|| the questionnaire.

key is added, it could seem incoherent. In this visualizetiw

partitions and shards are represented with a color codidg 30 Database Knowl edge Form

group filters. It enables to select the part of the database th

user wants and then analyze the relationships and attsilite N Order tok place rl:serls alndfresults n (;,(onte>l<t, it was
the tables. With our tool, it is easy to reduce the number §POrtant to know what level of database knowledge did
tables to only the few that are useful. the users have. Questions asked in the database background

knowledge form are:

B. Scenario 2 1) How often do you work with databases? (1) Not at all,
(2) Not really, (3) Some what, 4 (Often), 5 (Very much)

) What is the typical size of database that you work with?
(0) None, (1) 10 tables, (2) 100 tables, (3) 500 tables,
(4) >500 tables
What are the ways that you use to understand relation-
ships between these tables? (1) DB schema diagram, (2)
DB schema files, (3) DBMS tools, (4) Other
4) So tell me more about hte worst experience you have

Imagine a user joining a team working on a Web 2.0 website
and need to take care of the backend of the website. In suc
a scenario, watching the SQL of the table does not provide
an obvious overview of the schema. In a few seconds, the
schema can be converted to a XML file that can be loaded into )
NakeDB. All the tables and structure appear on the screen. It
provides the user with the "big picture” of the database. The
user can now zoom in/out, pan, filter tables, and navigasdyfre

within the schema to get a helpful visual representatiorhef t had handling such huge Qatabases?
database. ) What are the ways in which you solve such problems?

6) Have you ever used any visualization tool? If so, which
C. Scenario 3 one?

Consider a scenario where a user is in charge of optimizing a
company’s website. In such a case, many improvements ca eTaSkS
made to the database. NakeDB provides a fast visualizafion oln order to evaluate our tool, a series of simple tasks were
the whole schema. Potential problems and list of connestiofreated so that we could see how our tool compared with
can be determined. New paths and bottlenecks can be visudlisgr's goals. The tasks asked to be performed by the users are

spotted thanks to the tool. as follows:
1) Can you locate table T19?
D. Scenario 4 2) Name the table with maximum data.

A user is in a team managing a big application with a large 3) do you think table T15 is related to Table 197
database. The tool enables to showoff the complexity of a4) What are the attributes of table T10? (Hint: You may
database since it provides a broad view of the importance of ~Wwant to change the view)
the size of the data. In order to expose the importance of thed) Find the table with size 4000. How far is it (w.r.t. levels)

work, a demo can be shown to display different parts of the  from Table T5?
database, zoom in / out and show it to the exterior. 6) Browse through the visualization tool and write in brief

about the most interesting aspect of the tool.

TABLE Il
ADDITIONAL FEATURESIMPLEMENTED IN NAKEDB C. Questionnaire

Features Description After the users performed the evaluation tasks, a series of
Statistics Tab Shows different statistics for the tablehsuc  concluding questions were ask in order to get user feedback.

as size and attributes of table. Th ; I ; ; .

e questionnaire included the following set of questions:

Zoom The user can zoom into the visualization 1) How many tasks did you complete in 20 seconds?

using the mouse wheel. 2) Which task do you think you would probably use the
Zoom to fit This feature allows the user to fit the visu- most? . )

alization in a single screen. 3) Which layout did you find most useful? why? (1) Node

- link, (2) Circular, (3) Force Directed, (4) Radical
4) Which distortion did you find the most useful? why? (1)
Fisheye, (2) Bifocal, (3) Free to move, (4) No distortion

Enable / Disable arrows  This feature allows the user to seetitins
in the visualization.
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5) What is your opion about the panel for interaction

VII. RELATED WORK

techniques? (1) Very Easy, (2) Easy, (3) Not Hard nor as mentioned earlier, people from the database community

Easy, (4) Hard, (5) Very Hard

realize the importance of database visualization and hence

6) Did you use the scales for data size and connection lew@leral works are going on in this field. One such work
present in the interaction panel? If so where did you findcludes SchemaSpy which is a Java based tool that analyzes

them to be most useful?

the metadata of the schema in the database and generates

7) In general, do you think such a tool would be useful?isyajizations [8]. Figure 22 shows an example output of
8) Could you mention some additional tasks that could @:hemaSpy. As shown, SchemaSpy allows browsing through

useful with such a tool?
9) If you were given an opportunity to change something

the hierarchy of tables consisting of child and parent.

in this tool, what would it be? ook author
10) Is there any information which you would like to adc o
which you think you might not have said? authorld
hook - | |
D. Evaluation Results and Analysis isbn e Dol
Table 11l and Table IV shows some results of the databa publisher e ishn
knowledge form and the questionnaire respectively. All-sul publisherid |k Publisherid branchid
jects, with the exception of subject D, thought the vistatlan name iR numCopies
to be useful. Subject D, however, had never worked with paddress Thray_branch 2 [ ]
database before. Most participants were able to complegt m ETT E branchid btz Bl
of the tasks under 20 seconds. It was found that node-link a | address name isbn
force directed layouts are the most useful compared to ahdi |addressid f<|address branchid
and circular layouts. Three out of four participants thdugle — [394ress! horrower \‘W/lj’//\é cardio
zoom distortions (fisheye, bifocal) were ineffective sitivese | 229#552 cardho horrawDate
distortions creates jitters as the mouse moves. It was aisuif ;rt:te firsthame dueDate
that the table size scaler, which allows users to control t| Egﬂzr:aeme <3 [ ]
size encoding, was useful by all participants. Overall, &R [ 37| ‘odagiess
showed to be a useful tool for the visualization of databa Shons
schema. SINEE
TABLE Il
DATABASE KNOWLEDGE QUESTIONS ANDANSWERS Fig. 22. Example output of SchemaSpy.
Q”elSt'O” o :What SomBe e Verc — Ngt ol Another database visualization tool is Schemaball [9],
2 100 tables 100 tables 108/ tables None shown in Figure 23. Its main objective is to displays rela-
3 1 2,3 13 N/A tionships between tables. It arranges the tables alongcke cir
and shows table relationships using straight or curvedsline
These visualizations, however, lack of the flexibility pro-
TABLE IV vided by NakeDB which allows for users to interact with data

POST-INTERVIEW QUESTIONS ANDANSWERS

Q A B C D

1 5 5 5 4

2 4,5 1,34 2 2
Force . . Force

3 directed Node-link Node-link directed

4 Free to move  No distortion  Bifocal Free to move
5 Easy Hard Not hard Very hard
nor easy
6 finding finding sizes  finding sizes  Yes
extrema
7 Yes Yes Yes No
8 NA Slmqlatlng Checking NA
queries errors

in different ways.

VIIl. CONCLUSION AND FUTURE WORK

While many representations have been developed for visu-
alization of database schema, most of them generate a static
layout. This does not allow exploration of data to find patser
in them. NakeDB allows dynamic interaction of database
schema. Our tool is capable of encoding using node cola, siz
shape, stroke, and visual aggregation. NakeDB also allows
for visualization using different layouts such as nodé-lin
tree layout, circular layout, force directed layout, andical
tree layout. It can also display high number of nodes using
overview and details, zooming and panning, and focus and
context. The search and dynamic filtering capabilities énero
powerful features of NakeDB. We have given examples of
how this tool can be useful for users working with databases.
Our tool was evaluated with four different users and it can be
concluded that NakeDB is a useful tool to gain insights on the
database schema.
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Fig. 23. Schemaball showing a visualization of a database.

The application can be further developed to have a visual
interface to generate SQL queries on the tables displayedd an
display such results. Another useful feature mentionednsy o
of the participants that evaluated NakeDB is to be able tevvie
history of queries and other database logs. Another ppatiti
mentioned fading nodes not relevant to a search result.
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