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Abstract—Data migration is one of the vital tasks of Data integration process. It is always assumed to be most tedious as
there will never be a systematic defined procedure. Each migration process is to be treated as unique as the input data
sets will be different and the output format required is always unique based on the services provided as well as the user
and data handler requirements. In the recent years data migration became the most vital process in various departments

of public and private services due to technological advancements and big d

increase in acquired data volume.

This paper discusses about data migration requirement, data migration strateg
migration process discussion of each stage and why complete automation of data
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I. INTRODUCTION

Transforming one format to another is commonly referre
Data migration. It is to be noticed that data migrationd
only the data storage systems upgradation, but it is t
to be performed to accommodate changing busines
of the present world and also ensuring the customers about
quality of the data being shared or dlstrlbuted Today’s worl
most of the t|me depends on the informa

like

. When variot

In all these
multiple

e mapping and projection
the data and conversion
algorithm accuracy
On the outlook, Data migration process looks to be simple and
straight forward (transforming data from one format to other).
But once it is started its complexity and intricate problems will
be experienced and becomes very tedious and time consuming
which may cause the company to endure losses and even
goodwill. Though data migration is complex and intricate, it
is a necessity to be in line with business requirements and
improve business avenues.
Goals of Data migration
Data migration goals can be broadly explained as below from
various points of view.
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ndling requirements caused by the

d various stages of data

+* To keep up with technology advancements
+ Maintenance becomes systematic
» Unified data (Maintenance made easy)

» Secured access to database by avoiding
unauthorized data entries and data accession

Organization

+ Storage standards can be followed in a better
way
+ Database analysis made easy

*» Distributed data (over LAN, WAN, Internet) as
required

Operational

+ |nstant data statistics available to management
* More productivity
+ Cost reduction in database maintenance

Management

Fig-1 goals of data migration
It can be seen that effective data migration provides
improvement in the tasks of management, operational team and
broadly in organizational betterment.
Data migration is generally of two types. When applications of
a production chain are modified to meet customer requirement,
then data migration is to be carried out to support such
applications. Then it is called application driven data
migration. In case of database driven data migration,
requirement of applications does not change but the bulk of the
data or the contents of the data may change to cater the
customer needs better. In that case in addition to data migration
applications upgradation is also to be carried out to support
such data format and content changes.
In both the cases data structure may be modified to cater the
needs of the present business requirements. The success of data
migration process depends on various factors
. Migration strategy chosen
»  Technology expertise
. Domain expertise
. Good risk management capability
. Good quality check system of migrated data
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Domain Expertise

- databaseis migrated based on Domain expertise helps in taking required decision during

applications requirement Application data migration plan finalization. Connectivity between
+ Flexibleschema Driven various fields and tables of the data is only known to domain
¥ fggﬂ;‘éﬁtdm migration is experts. Unless this is thoroughly known validation of

migrated data cannot be done effectively.
Good risk management capability

« Applications are built to use a To achieve this there should be complete understanding

stabilized database between technology experts and domain experts. Mistakes of
. 52‘23319 functions to cater various Database Driven one group are to be quickly corrected by other group wherever
o Thvealedimm s e required without waiting for protocols. But at the same time
» Data migration is required rarely log of all these corrections are to be properly maintained to

avoid such risksgfurther. ~ To achieve this good project
Fig-2 Models of Data Migration management team 0. to be introduced in to the migration
Migration Strategy team. Close follo he_migration task can also be

Migration strategy is one of the vital factors of successful data standards can also be

migration process. Generally 2 types of strategies are inuse.  [ollowed during migrz

Good quality check s y
Mlgrated data validationis t cessful data
checks to be

permissions are sa
ds of all tables are p

ly defined or not
¢ applications on migrated data
and parent-child relationship

tion takes place in attres.is maintained or not
B “aye;';onswmnot Layer based roper business rule base establishment in migrated
suEer o Migration
« Time consuming ation procedures are in usage. A procedure

« Data variations risk

migration

migration wing is the generic flow chart of the migration process. It

ains basically three steps each of which further contain
multiple tasks.

be minimized as
plete shutdown
Ieft unengaged. oid this problem

generally they w
during the shutdown
In case of Layer bas
systems shutdown is not
out in a layered manner s only a small part of the
operations suffer for a timg”period. This may ensure
continuous support of other operational systems and
operational staff will be effectively engaged. Data loss risk is
little high in this case as the migrated data may be used and
modified on-fly by other operational systems. Sufficient care
is to be taken to avoid this kind of data loss issue.
Technology Expertise

Technology expertise is another factor of successful migration
process. The migration team should have sufficient expertise

Data Migration

mplete operational
igration will be carried N ¢

o

Post migration

in handling the issues raised during the migration process and Exit

quick decisions are to be taken to avoid data loss as well as

migration time. Training of operational staff on upgraded

system also requires technology expertise. Fig-4Data migration generic flow chart
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Following is the data migration methodology to be followed
sequentially in general. Based on the data type and volume of
the data some of the parts can be shortened but not eliminated.

I Impact of migration task on business

|

Inputs gathering

1

Feature mapping between source & I

|

Migration plan & stake holders

|

Destination svstem readiness

1

Pre-migration tools readiness

|

Sample migration

1

Actual Migration

|

Validation of migrated

:
n | Y

by following
as a part of
0id nop

issues with sourc
igration process are

and planning to
critical tasks of

rectify them d
this step.
Feature and attribute
data-models is a very c
Each feature attributes ar
required more details are to b ed to improve productivity
and automation of management requirements. For this a
mapping chart preparation is done so that the same can be used
readily wherever required.

Destination data-model finalization and system readiness is to
be done prior to migration plan and stake holders finalization
as concerned people will be made responsible and migration
plan can be followed by all. Data migration is an iterative
process due to in the data. If source data is from a single source
then there will not be much risk. But if the source data is from
multiple sources and of different formats then it is always better
to bring all these formats to a common known format and then
migrate the entire data in one stroke to destination system. This
not only avoids post migration issues but also helps us to

e and destination
ep of data migration process.
orrectly defined and if
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migration of various systems in parallel. This kind of scenario
happens when big companies take up mergers and want to
combine all the data to form an unified data model to support
customers better. Here is an example where source data is of
eight different databases which is to be transported to
Intergraph G/Technology.

S.NO | Legacy System Data format GIS System
1 Source-1 FRAMME Micro Station
Graphics - Shape File
2 Source-2 Attributes - Oracle DB ArcGIS
3 Source-3 FRAMME like format MicroStation
[ AutoCAD data, Paper Maps,
4 Source-4 Attribute .CSV files MicroStation
5 Source-5 FRAMME MicroStation
AutoCAD data, Paper Maps,
6 Source-6 Attribute .CSV files MicroStation
7 Source-7 Mapinfo format MicroStation
8 Source-8 ESR| Geo database format
Fig-6Source dat for migration
In the ve situation where data is also involved in
migr s positional racy is vital for success of the
i ology is the latest platform and
odel under and mapping itself will take lot of
t source data is to be directly transported to G/Tech
fro ata source, then if by any change an issue occurs
in bet igration process is to be initiated for all the
data sour gain.  Otherwise any future migration error
identification may result in lot of time, manpower and money

ad if an intermediate platform is used with similar
destination database to migrate each data source, migration
process will become much simpler and fast. Below is the
block diagram of a middleware which allows data import,
cleanup, correction and validation.

Graphics/
paper

Feature & attribute
., data extraction and

< . G/Technol
Moy mapping& Object o
5 == formation Oracle DB
| e i
Oracle Attribute Data conversion. G/Comms DB
Data

Cleanup & QA/QC updater

Mapping sheet

Fig-7 Block diagram of middleware based migration
Following are the advantages observed during middleware
based data migration
e All data sources can be migrated in parallel as destination

databases are similar but different.

e Mapping can be handled better for each data sources as
complexity will be reduced
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e Data reconciliation tools during pre-migration stage can
be simpler as each data source will be handled separately.

e  Migration time will be reduced exponentially.

There are few limitations also for this kind of migration

process which are listed below.

e Validation tools are to be developed at two levels
(intermediate level and on G/Tech platform)

e Manpower requirement will be very high as one team is
to be identified for each data source.

e Domain expertise should be of highest order as G/tech is
the latest and still unknown to many.

Below is the sample data after migration and verified with

respect to Google Earth raster data. If this level of verification

is done then the percentage of failure can be very minimal.

P

> - JWJ:‘ 1“*

al e

Fig-8 Electrical network overlai

F il =
after integration

Vandbase data
ges of Googlemaps

errors completely as

When we compare mig
we may not be able to
network GIS data like (ele or telecom )will be of
centimeters accuracy. But with reference to landbase data
(which is of highest accuracy of millimeters , we can easily
identify the migration issues.

Il. GUIDELINES FOR SUCCESSFUL DATA MIGRATION

A systematic approach to data migration will result in an error
free process and output. Prior to data migration following key-
points are to be thoroughly examined
Destination system study: Appropriate destination system
selection is vital for successful and long lasting migrated data
or system. Following are some of the factors to be taken into
consideration during destination system selection

a) System procurement should include both hardware and

software items and it should be within budget limits.
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b) Understanding with the vendor about free supply of
upgrades within warranty period
c) LAN configuration support
d) Training needs are also to be included as a part of
procurement process if required.
e) Installation procedure is to be thoroughly understood and
relevant documents are to be procured from vendor
f) Maintenance related understanding is to be established
with vendor based on requirement
g) documentation and manuals are to be part of procurement
h) Online help for operations and customization should be
available as a part of software.
If GIS data is to be migrated then additional points are also to
be considered. Appropriate GIS System selection improves
user’s operational and effective budget usage. GIS
users need to be aware erent GIS software products
during system selectiona ermed choice is the best
way to select the best GIS
a) A GIS is often defin 0
can do.
f the GIS does not the requirements for a problem,
tion will notbe forthcoming.
S may have overcapacity.
ritical functions af\G
agement, retrieval, a
ied before selecting

wha or what it

(data capture, storage,
is and display) are to be

0 be adopted for the migrated
data: W gle source data set is being handled,
destination coordinate system selection at a later stage
data migration process may not cause any issue as
jectiom transformation will be carried out only once.
B en multiple heterogeneous data sources are to
be migrated into a single destination system, it is wise
use an intermediate platform where finalized
coordinate system is implemented. This not only
reduces transformation issues but also provide a
common platform for iterative data transportation
process. From this intermediate platform, data can be
transported to destination data model in a single step.
Type of facilities (end usage) expected from the
migrated data: Nowadays all the data contains
geographic information also. For example in case of
electric network data migration, user may have many
other functional requirements in view once the
migration task is completed like migration of
distribution management system, billing system, load
management system etc. This may require additional
tables inclusion to destination data model and
additional data inclusion in already designed tables and
relationships creation between these tables. Adding
these functionalities at a later date will be more tedious
and may need profound changes in data model. Hence
it is always better to keep in view all the foreseeable
future plans also during destination data model
creation. This not only provides a comprehensive data
model but also reduces budget requirements.
Following are few pointers which will help in formulating
efficient methodology for data migration

e Complete source data analysis

e Sample data migration and verification in terms of

elements transportation as well as their positional
accuracy.
e Revision of process timeframe based on the above
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e Finalization of destination data model at the earliest
possible

e In case of multiple heterogeneous source data sets, all
of them are to be analyzed before finalizing destination
data model

e Segregation of source data elements based on their
properties and behavior so that common quality
assurance tools can be developed/ customized to
process in bulk

e Care is to be taken to confirm that the units of linear,
area features and feature orientation angles are same
for source and destination data models. If not proper
translation mechanism is to be adopted
Sometimes positional accuracy of the migrated data
may not be uniform throughout the area of interest (as
shown below). In such cases to align the data with
reference data we may have to use vector conflation
(localized accuracy improvement) concept. In the
below figure inaccuracy can be clearly observed. This
will be visible with reference to large scale cadastral
data only.
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