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Background and Goals of VisualDB

Managing and Linking Scientific Data on the Web via VisualDB



Background - Scientific DataBase project

CAS(Chinese Academy of Sciences) Scientific
DataBase (SDB) project oo S

[1 A Long-term mission started in
1986 which was funded by CAS

B data from research, for research

[1 Collecting multi-discipline research
data and promoting data sharing
(2006-2010)

B More than 500 research
databases/datasets by 61 institutes,
CAS

B Over 200TB data available to open
access and download

http://www.csdb.cn



Background - Scientific DataBase project

SDB architecture

And Assessment

[ 3. Quality Control J

4.Mass

2. Databases Storage
1.Policy and standards \ | g
[ 10. e-Science J _____ :J
% \ 5.0pen
access Portal

9. Technique Supports
and service ——

6. Data grid
7. Data intensive middleware and
Applications tools

8. High speed network



Background- Scientific Databases

8 Resource databases 2 Reference databases
B Geo-Science — China Species

B Biodiversity — compound

B Chemistry 4 Application-Oriented
B Astronomy databases

™ Space Science | — High Energy (ITER)

B Micro biology and virus _ Western Environment
B Material science Research

B Environment — Ecology research

37 discipline databases — Qinghai Lake Research
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Background- Scientific Databases - toolsets

Voovle

http://vdb.csdb.cn

SDB Single-sign-on Service

B Gida i i Biil ;24 http://resstat.csdb.cn
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Data Collection Statistic System, DataStat Resource statistic system
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Scientific database Service monitoring & Statistics system Seerce monltorlng SyStem
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Goals of VisualDB

VisualDB!!

B Developed by SDC, CNIC, since 2002
B Now VisualDB v2.0 is available

Aims at

B Providing web-based, easy-to-use, customizable tools
[l data managers know little about SQL, DBMS, HTML, Java...

B to help data managers manage and publish relational data or
metadata and files

under strict access control

And also providing web services for computer programs to
access data remotely

B Enabling link all databases together to construct a whole
database (or a web of data)

[1]VisualDB homepage. http://vdb.csdb.cn



Software architecture and features
Managing and Linking Scientific Data on the Web via VisualDB



Software architecture and features

VisualDB consists of

. e An invisible VdbEngine which organizes all

{ deEnglne data into a whole database

e A set of VdbTools which help data managers
{ VdbTools manage and publish their data
- |

e A VdbServer which serves local database as an

VdbServer accessible data source on the Web

.
- Y

e A VdbFramework which help developers build

VdbFramework applications (VdbApps) based on VisualDB

=




Software architecture and features

VdbEngine’s work

N
e connects relational records and files
1 distributed in multiple repositories )
N
e maps physical records and files into logical
2 entities, according to entity models )
e links records, records and files )
3 e extracts metadata of files[1][2] )
N
e maps records with fields, or files with
4 merged metadata into resources )
. )
e provides a language to query over all
5 resource descriptions )

.
[1] NIE (Nepomuk Information Element) Ontology Framework. http://www.semanticdesktop.org/ontologies/nie/

[2] http://aperture.sourceforge.net


http://www.semanticdesktop.org/ontologies/nie/

Software architecture and features

VdbServer VdbTools VdbApps |
| 4 | g VdbApp #n |
Service Registry | | | | cloud-db data- - 1| instance PP 3
| admin e
) O [ w
3 builder | | | VdbFramework |
O ETED o &
core 04,,“, ,Ti, center % % ul-support i
services 04 app-pub VTL application
3 10g- 3 3 context 3
O‘W ‘* analysis i % security- injection %
Qe G| ek |
| validation | | | extension }
VdbEngine
VdblInstance #1 VdblInstance #2 VdblInstance #n




Software architecture and features

[l VdbTools
Model
Builder

Step 5.
statistics on
data quantity
and quality,
with vReport
graphical user .
interfaces Using
(charts and VdbTools:
tables) Steps

Step4.

manage

records and
files

Stepl.
database modeling

Security
Center  Step2.

user
management
and
authorization

Step 3.

publish data in

web pages



Software architecture and features

ModelBuilder

B LEM: A linked entities model for records and files
B Eachrecord and file (with its metadata) 1s represented as

an entity in LEM
B Describes links between files, records, and external
services
7 reope
[0 The right figure shows a sz m‘\ - ﬁ -
diagram of a model in a - e
material database, in which -\
22 entities (shown as circles) o i
and 20 relationships (shown \o
as lines) are descried. -
) ﬁﬁ‘ﬂﬁ Pedtable2

i



Software architecture and features

VdbTools - DataAdmin
B SqlExplorer

Microsoft Excel-like interface

Browse, edit data
Import, export data following
by wizard
B EXCEL
B SQL scripts
B FileExplorer
upload/download files

VisualDB will show an
“Add/Update Metadata”
option in the context menu
when users select a file

Classification & Tagging
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Software architecture and features

VdbTools - AppPub

B Publishing web pages for data browse, search and
ViIEW

B Cross repositories search is provided in the published

application
B Customize webapp T —
[1 6 layout themes TN
[1 40+ web componets = - p
B Configurable . =
B drag and drop = j i ﬂ
L1 15 editor/view styles for & T %

different value types



Software architecture and features

Features

B Full java, independent of OSs

B Full support for most RDBMS including Oracle-
SQLServers MySQL+ Accesss PostgreSQL+
HSQL\ SQthe\ derby

B Fine-grained access control, especially focuses on each
field of each record

B Extensible component-lib (library of web components)

B Extensible typelib (library of wrappers and renderers
for different types of data, such as images, videos,

dates etc.) W\ seosen
ORACLE mMysal® SQLServer Derby .9‘

HS@EL @R3P
" Access [CJ halre Posfé&e,%




Software architecture and features

editors/view controls for different value types
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Developing user applications based
on VisualDB

Managing and Linking Scientific Data on the Web via VisualDB



Developing user applications based on VisualDB

Developing applications

B VdbTools, as generic tools, may not satisfy all users’
requirements, so data managers need to develop their
applications upon VisualDB

e Developing a VdbApp
based on the
VdbFramework

e Connecting to a
VdbServer and
consuming data remotely




Developing user applications based on VisualDB

VdbFramework: developing native applications

v

p
Engine APIs
\

a ‘
application context
injection

-

e ‘
security-framework
extension

.
e
VTL
\
&
ui-support

e Access the running VdbEngine

e.g. add or delete a file into/from a
repository

override default configurations

e.g. add a custom caching mechanism
into the persistence layer

control user’s access on resources
such as Web pages or services

VisualDB Template Language

page layout template
JSP tags in Web pages



Developing user applications based on VisualDB

VdbFramework: developing native applications

B Writing web pages in VIL(VisualDB Template
Language)
[0 Powered by Velocityl!]
[1 Easy to learn, easy to read

[1 Easy to reference java objects

For example:

hello, $user.name! welcome to $database.title.
9

hello, ShenZhihong! welcome to China lakes databse.

[1] The Apache Velocity Project. http://velocity.apache.org/



Developing user applications based on VisualDB

VTL(VisualDB Template Language)

B Defining a virtual field which value comes from an
expression

person.age=
${today.year-person.birthday.year}

B Customizing query and report templates

queryl=
select * from persons where age>$ageVar

The value of ageVar may be passed in as a parameter in a HTTP
request

[1] The Apache Velocity Project. http://velocity.apache.org/



Developing user applications based on VisualDB

Developing remote clients

B VdbServer hosts multiple pluggable services
[1 Core services
[1 SRV services: Search and Retrieval over VisualDB

Search resources

Retrieve files

Retrieve records

Retrieve file metadata

B Message formats: binary/JSON/RDF

[1 Hessian binary web service protocoll!lis chosen for its
high performance.

[1] http://hessian.caucho.com/
[2] http://www.w3.org/Designlssues/LinkedData.html



http://www.w3.org/DesignIssues/LinkedData.html
http://www.w3.org/DesignIssues/LinkedData.html

Developing user applications based on VisualDB

Developing remote clients
B Especially, VDB-WOD services are provided

[0 implementation of Linked Datal?! interface
[1 each record or file has an URI
[1 responses in RDF/XML on request

[1] http://hessian.caucho.com/
[2] http://www.w3.org/Designlssues/LinkedData.html



http://www.w3.org/DesignIssues/LinkedData.html
http://www.w3.org/DesignIssues/LinkedData.html

Developing user applications based on VisualDB

Linked Data interface
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Application cases
Managing and Linking Scientific Data on the Web via VisualDB



Application cases

VisualDB has deployed in more than 30 institutes,
and helped data managers establish their data
management and sharing systemsl!! without

programming -

B China soil database g

B China animal database i35 P
B China lake database = e,
B China plant database

B China coastal environment remote sensing datab&q__,@'
B Plant introduction and conservatlon database i

B More cases are listed in

http://vdb.csdb.cn/cases

[1] http://www.vdb.csdb.cn/cases =

~-

P
ry
25




Application cases

more than 5 data management systems are

developed based on VdbFramework

China northwest cultural database
China Brainbank database

Qinghai project management system
Beijing food safety standards database

Research network for applied microbes(RNAM-DB)
1 http://www.rnam.org/

[1 Managing data such as strain information
[1 Organization: headquarter = centers—>labs

[] Users in different level are granted different privileges

[1] http://www.vdb.csdb.cn/cases


http://www.rnam.org/

Application cases

Authorization in RNAM-DB

Security Center < HPAx

=[] B RR  E SR ~ FEAPIIE FHNAP AP BRED M B8R 2R
_— 3 o | T L3Pl
d REDREEERARAMBAT SRR e | meas P

Tl R )
[ ERdEME R =Es) 1 hexiuping BN EPMEREEECE)
[] MRS MERE s 2 sunyuanxia MR REEELS)
4R 3 liyin ERREPMEREEELS)
[) seEREPMEREE 4 guoxuena ERREPMEREEELS)
[ Tkt mfsnroapt 5 zhutaicheng EANEPMNEREEELS)
WREMFAR L () 6 wangzhaoyue ARBEMRERRECS)

Lk B!

headquarter

HE
g
i
HE
&
=
|
i
x_
%
foft

A

e
g
S
|
5
X_
&
it

D HI

o =

centers

a8

BRIWArA

o 2
& b
23
3%
o i
20 5
g %
=
¥
b A
g &
=+ ¥
%B"
= W
=2

el

W

0O Tha

£2

o %

A

=+
i
H
Ml
|
i
x_

=
HE
&
o
=
A
i 5
fatt

N s

AP& | hexiuping (FinEE, EERFFARESR)

[ TArSEsmRsms (AF) A5 APAE | O F4EER [ $ETER O WebSernvicefiP
() SRR
| BRI SR T BHEBRRIEE

[ SRS a IR S P —

e prerTe

| L METIERE | [+ ABE v
" R , B TaEND
iy MEARTE | FIEENE

a =)
| REREPMERRE RETIRTE 1'{,7—6;?[“
| FRREWREENAMNEREE KY=A
[ xR Az

H
x,

%
g

i
bl
.
I
HE
g
|
i
H_
%
ot

labs

i
_Hk
13
HE
R
g
s
=
S
e
»
St
o
a¢
o}

s

J

A
o5
i
&
S
5
ki
ot
&
ezl
o
x_
i%
it

7 =N L [ E ;i

) B AR S A A S 0 PIRERIE | YNt p
[) s e B RS R s BHERAE | | BABERRE v
() B SHR AL

o[ SRR ARTRL (AR BEERER Wi
\;| S 4m3a b EAKANE TR IR IS R0 2 S ATERE @
[) iSsmsrist dnie S RRBE g
[ AREFAMENSEISHR L EMRE HSMETE | | BSATSmERE v
[) FEEERRAL (B35 S5l

5 []) FEEERRRL (LR FEPIRRE | [ ABE v
() ket B R M s = ’
[) iSnmms i S ME R s FIMERAE | | BOAFERRE v

[) BkEE SRR MEREE

PSSR A ERERNE | [BABIERAE v




Application cases

Furthermore, three integrated databases in SDB
project are (being) developed via linking
VdbServers

CAS material subject database

CAS chemical subject database

S I s i G
N &l The entities come
from different —
Properties of the VdbServers ﬁﬂ,ﬂEiE?i}EE
record come from Shanghai, \ > MtEE
different Shenyang o SiELH
VdbServers Baﬁﬁ@%*?
Beijing, Shanghai,
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Application cases

The 3" integrated database
B CAS botanical garden subject database
B intergrates 3 botanical garden databases

. Wuhan Botanical Garden,CAS
Wuhan

WHBG
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HARER BERS EREE BERS K LERES

=

Tt : S ——— TR
[==5 %
Q&7 e X
‘-’A 9. REEDE EWEDE TRANEDE

% = = wEE
FEMESENCENSI RNESTRTENISMIENE
sib b
% = 2 % |5 = = |

Banna Botanical

Botanical Garden,CAS
Garden |l

Subject
Database g i

=RE g TAEES

REHESAL

RFHEDR

SCBG
Database

.Q:ill;lﬂﬁr::
PPN China Botanical Garden,
Guangzhou




Thank you for your attention!
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