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Abstract: Found on the actual situation in the prison administration information system and analysis on the
prison departments, this paper Proposals the integrated architecture and model scheme in the current prison
information .The data warehouse system applied in the prison departments was designed. The paper also stu-
died the plan and development methods of data warehouse system. Finally, the outlook and summary on the
application of data warehouse in Administrative System of prison was brought forward 2]
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1 Introduction

Since 1990s to now, Data Warehouse has been ex-
perienced a process from start to rapid development.
"The Father of Data Warehouse" Million H. display de-
fined it as data warehouse is a subject oriented, inte-
grated, non-volatile and time variant data acquisition
system and decision support system. With the lucubrat-
ing of data warehouse, a lot of returns come forth all
over the world. Among them, Business Intelligence (BI)
proposed by IBM Corporate is the most important reform
and breakthrough. Based on data warehouse, methods
and products of finding useful information display their

talent for the first time in business and gradually grow up.

[4]But the application of data warehouse in government
administration is still exploring, therefore the feasibility,
necessity and particularity await us to discuss. This paper
analyzes the particularity of prison administration and
then designs the architecture of data warehouse in prison
administration and studies the method of exploitation.

2 Case Analysis

As a particular administration department, the pris-
on department remains traditional system of units as well
as special function of offender rehabilitation. Take a cer-
tain prison for example, striation it preserves manage-
ment of personnel, finance, document and material. The
structure mainly includes some leaders, more than twen-
ty administrative offices and dozen of prison areas. Main
administrative offices include the office, material group
and prison management office. Each prison area is di-
vided into several sub-prison areas and groups. All of
prison inmates are about several thousands. Offender
rehabilitation management includes two aspects: one is
to quantities the behavior of prisoners in which there are
fixed score, rewards and punishment, stubborn and con-
trol and evaluation of each week, month and year. The
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other is some assistant measures such as preservative
files of criminals, changes of criminals, change of rules,
the kindred meets and daily consumption management
and so on.

Because this prison had an early start on informa-
tion, phonological information system, personnel man-
agement system, financial management system, IC card
system and information integration system have already
been used in whole prison. And the information integra-
tion system is responsible for affairs management which
are not dealt by the other three systems. All of the sys-
tems use Windows platform and SQL Server 2000 data-
base environment. Scoring and rehabilitation use C/S
mode and notification use B/S mode. Network topology
is star schema.

According to the above, we can summarize them as
followings:
® Every single criminal has to be scored every single
day. Scoring items include production and other
three items and their corresponding rules. !

At present the historical modification part of scor-
ing sub items only can meet the scoring historical
modification temporarily.

There are plenty of useful datum among volumes
of history datum, such as a criminal's performances
in reforming oneself, jail policeman’s scoring and
banding together. Digging out these deep informa-
tion in order to control in time. Whether or not us-
ing load transfer, the system could judge from the
transfer income(G) between the node | & j, G
could figure out the formula (1).

G, :(Cj—Lh%"*m“

Data mining can reflect the weak points either of
administrative staffs or system function on the oth-
er side. These weak points will be improved in
time.
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The characteristics of data warehouse are not only
very useful for solving above problems but also a good
supplement for present system. It is a general trend of
using data warehouse. ["

3 Data Warehouse System Architecture De-
sign

Data warehouse system architecture design include
five levels: modeling level, data acquisition level, data

storage level, data exhibition level and metadata man-
agement level.

3.1 Design Modeling level

This part is mainly used to analysis the data source
of existing system and according to theories of modeling
to finish the data warehouse frame design. The data
warehouse frame include four levels bottom-up: OLTP
and data warehouse level, ETL level, data warehouse
storage level and OLAP and data mining level. ¥
® OLTP and data warehouse level include DB—DW

and DB—ODS—DW two types. According to the

case analysis, jail integrated system can satisfy a

part of ODS. To solving this special problem, we

can combine this two types together to save datum
of four department data as well as to pick up inte-
grated system datum. And node i will ....... ,C need
to satisfy as follow condition(2). Among them ,Ci
means the load value of node i , Cj means node j's,
Lh means node threshold.

C, = min {'—CJ_CiK,Lh—Ci} (2)

® ETL level mainly takes charge of extraction of this
two different types. For global data ETL can ex-
tract and load directly but for four department data
ETL still need extraction, clean, conversion and
loading.

® For OLAP and data mining level, we can use dif-
ferent mining methods. Therefore it needs a higher
expandability via object-oriented method, mining
system and display s?/stem apart or expansible web
plug-in architecture. ')

3.2 Data Acquisition Level

Define the ETL project which is from meta service
system to data warehouse system, there are many prob-
lems such as heterogeneous network, heterogeneous op-
erating system, granularity selection in data, wiping off
operational data and designing of data load interface.
O Considering integrated problem, data warehouse
adopts SQL Server 2000 data warehouse production as
data storage platform. Because the specific extraction
data, granularity selection and details data integration are
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close related to data warehouse modeling, we will dis-
cusses it in chapter 3.

3.3 Data Storage Level

According to estimate the data quantity of data
warehouse and the quantity of users' access, choosing
software and hardware of data warehouse main platform
and then confirm the system configuration. This data
warehouse platform can be designed as a independent
server which is not only asking a higher hardware confi-
guration, a optimization large capacity storage method
but also a higher bandwidth and a rapider processor
speed. We choose Net Center as the physical location of
data warehouse. *?

3.4 Data Exhibition Level

This level can display the results of user's query,
OLAP operating or data mining by web server as statis-
tical data or different comparative graphic(histogram,

pie).
3.5 Meta data Management Level

It is mainly used to manage metadata including
mapping from logical to physical model, data access
granting and user security control in data warehouse run-
ning process.

® Metadata management includes data warehouse's
building, running and maintaining though the
whole life cycle. During the building process, there
are three types of metadata: business metadata,
technique metadata and operation metadata. ™%

® Data warehouse user's access right is designed ac-
cording to their department and distinction. Global
users can query even modify historical data while
other users take some or certain access rights.

®  For users' access right control, system will identify
users' IP, digital certificate, name and password
four aspects to safeguard data security of enterprise
data warehouse.
Summarizing the above five levels, the author de-

sign the data warehouse as follows,as in Figure 1.

4 Data Warehouse Design Modeling

The key parts of data warehouse modeling are en-
terprise model analysis, conceptual model analysis and
logical model analysis. Besides these three parts, there
are physical model design and data loading interface
design. Partied from contents there are subject, data table
segmentation and merging data organization, data ap-
pend, measure and storage period.

4.1 Enterprise Model Analysis and Design

This part unite the above two parts and analyzes
according to different jail departments' needs. Determine
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and partitioning subject. Each departmental subject is

free-running. Therefore different subject fields can be

identified by different subjects.
users
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Figurel Data warehouse Architecture

4.2 Logincal Model Design

The work of logical model design is to finish di-
mensionality analysis, granularity level analysis, data
merging strategy, relational schema definition and in-
creasing derived field.
® Logical model design is the core of data warehouse
modeling. Take scoring check for example, ac-
cording to the actual demand of every week, month
and year records and department level, we can de-
sign dimensionality as 3D which is misplaced by
snowflake-like shape dimensionality table com-
bined fact table: time, criminal and scoring items.
The data hasn't display the whole snowflake-like
shape and just show the scoring check part. That
means as an crucial dimensionality department has
close relationship with criminals.

Because details data usually saved for at least one
year, we use vertical separation triple granularity
strategy. In specific, synthesis data of date, month
and year of time dimensionality, and at the same
time transversely part data into time-varying,
sometime-varying and almost unchanged data.
Relational schema definition is similar to tradition-
al transaction data warehouse field definition but
increasing dimensionality item and some derived
fields such as time, department, same item amount
and same item average. 4

4.3 Data Loading Interface Design

The crucial part of physical model design is to
choose appropriate index strategy.

At present there are B-Tree index, Bitmap index,
Bitwise index, Generalized index and Join index so on.
Join index is to link index items of fact table and dimen-
sionality table and save the result. It is used the most
widely. Linking fact table index and dimensionality table
index, we can get join index.
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5 Conclude Remarks

This data warehouse designed by feasible technique
aims at prison government administration and controls
well in implementation cost. The most important is this
data warehouse increases stability and integrity of data
and operation. Besides above, base on the data ware-
house, added by information mining and knowledge dis-
covery and some techniques of Al, prison operation can
be supervised effectively. The application of the data
warehouse is strong guarantee of modern prison admin-
istration work.
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