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ABSTRACT: In this paper, the conversion of tables from SQL Server platform to MS Excel platform as an initial
process of the project is discussed with maintaining structure of the table in intact format along with their parent child
relationship. That means it will assure the conversion of the structure of original database with its original data and as
well as its primary key too (if there is any primary key present in table) after data migration process is over. This whole
process is called as data conversion from databases to file in my project. Finally, tables of SQL Server are converted
into a MS Excel file in individually separated sheets with mentioning all proper structural formats.
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I.  INTRODUCTION

Here, | have worked and found out how data will be migrated from SQL Server to MS Excel platform which will
keep the entire structure of the database in an intact format.

As my work progressed, | found out how the details of the table along with the table structure can be fetched from
SQL Server, which means SQL Server itself is allowing copying its table’s structure with all details of the tables. If |
was unable to collect these details and data about the structure and the tables through SQL, then | had to think about
how to break the security of the DBA part of the SQL Server in an ethical manner.

Il. RELATED WORKS

Now, | am discussing about my actual work to convert the database from SQL Server to MS Excel. Here in this paper,
Section [1] discusses the establishing the connection. While section [2] gives the idea about the data conversion from
database to an excel file. And section [3] describes an entire example of the conversion process in details.

A. ESTABLISHING THE CONNECTION BETWEEN DATABASE AND EXCEL FILE:

I have implemented my concept of converting and migrating the data from SQL Server to MS Excel by Visual
Basic (6.0) to develop the software which is able to convert the whole database from SQL Server to MS Excel with
maintaining all data and whole structure of the tables. Then all the necessary actions which are required for connecting
the SQL Server database and MS Excel through Visual Basic were done. Lastly the SQL commands were written in
VB (6.0) properly so that they could be fired in proper database in proper time and the output were kept in record sets.
Here, at first, SQL commands were fired through VB (6.0), the output were temporarily stored in record sets provided
by VB. From the record set, each record were taken one by one tuple wise and they were stored one by one in an MS
Excel file which will be selected by us and this process has been executed by keeping the format of each fields intact.

B. REQUIRED INFORMATION ABOUT SQL SERVER DATABASE AND IMPLEMENTATION IN MS EXCEL.:
2.1 Creation of table structure in MS Excel as Sheet:

To migrate the table, at first | had to get the details about the structure of the table which was to be migrated. If
multiple tables were related with each other, means more than one table was joined with reference keys, and then | had
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to get the details of every table’s structure and so on. This information about the tables was used later to create the same
tables with similar relations to other tables in MS Excel.

To get the actual structure of a table in SQL Server | use “sp_help <object_name>" command. But as | was
working with VB and using SQL so | had to find the equivalent command of “sp_help” in SQL. | can get the structure
from the table in SQL Server named “INFORMATION_SCHEMA.COLUMNS?”. All required fields were taken from
“INFORMATION_SCHEMA.COLUMNS?” using the proper SQL command.

Here, the tables are created as individual sheets in MS-Excel with the same name and same data and other
information along with the constraints of the selected table for migration process have been also kept into the that
particular sheet.

The required fields to be fetched from “INFORMATION_SCHEMA.COLUMNS” table were the column
name, data type, character_maximum_length. This information was later used to define or create the main structure of
the table in MS Excel.

3 Resutts | [1y Messages |

TABLE MNAME COLUMBM_MAME DATA_TrYPE CHARACTER. _MAKIMUM_LEMNGTH
(=t ] P1111 B warchar 10
FiLe) P1111 = wvarchar 1o

=@ 2ueny executed successfully.

Fig. 2.1
The output of “sp_help” equivalent SQL command for a particular table having 2 foreign keys- B, C

2.2 Getting information from table INFORMATION_SCHEMA.COLUMNS,
INFORMATION_SCHEMA.TABLE_CONSTRAINTS:

In the following fig 2.2 TABLE_NAME, COLUMN_NAME, CONSTRAINT_TYPE, and
CONSTRAINT_NAME from INFORMATION_SCHEMA.COLUMNS,
INFORMATION_SCHEMA.TABLE_CONSTRAINTS tables are shown:

| O Resuks [[T3 Messages|
TABLE_MAME COoOLLUMM_MAME COMNMSTRAINT_TYPE COMSTRAIMNT_MAME
2 P1111 = FOREIGMN KEY FK__P122__|__ 00750023
3 P1111 B PRIMARY KEY PK__ P12 3IBDO15A8035175CE

@ Druerny executed successFully.

Fig. 2.2
Output of SQL command with constraint name and their type

2.3 Finding the primary key in the table:

Primary key is the important part of any table, as it can uniquely identify any tuple from other tuples. It cannot
be null. It also has vital role at the time of inserting any data tuple wise in a table. So, to fetch the information about
primary key of any table and store it in a variable is very important. This will be used during the creation of the sheet in
MS Excel of a particular file. So, | had to use the SQL command to find the primary key in the table.

The following fig 2.3 shows the primary key present in a particular table. It provides the information about
TABLE_NAME, COLUMN_NAME, and CONSTRAINT_NAME..

| 3 Resuks | 0y Messages|
table__rname collrmnm_name CORSTRAINRT . MRARME
1 | S (o 2 R | R F F1111 ZBDOD1SAFSBA3E28 74

;a Cruery executed successfully.
Fig. 2.3 Information about Primary key
In the above figure 2.3 TABLE_NAME, COLUMN_NAME, CONSTRAINT_NAME are the fields which

gives the information about the primary key of a selected table and the CONSTRAINT_NAME specifies the name of
the primary key.
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This command is also capable of finding the composite key (when more than one field together uniquely
identifies the tuple, it is called composite key).
As discussed in section 2.2, that information was used to get the primary key.

2.4 Finding the foreign key between the tables:

It is also very important to find the foreign key or reference key between tables. | know, by foreign key tables
are inter related to each other. And the field which is used as reference key in tables must have same data type and
structure. If foreign key or its structure is altered, omitted or replaced, then the entire table structure is changed and it is
not able to migrate the actual table, in fact it will show an error message. So it is very important to find the foreign
keys, store in corresponding cells in the MS Excel sheet, name of which is similar to the table in SQL SERVER,
keeping the entire table structure intact.

The following fig. 2.4 shows the reference keys present in the database:

| B8 Resukt= | [On Meossages|
TABLE_MAME COLUMM_MNAME TABLE MAME COL UMM NAME
1 P11 o P1112 o
=2 P111 E P1111 E
o

Fig. 2.4
Foreign keys present in the tables

In the above fig. 2.4 the foreign key are denoted to corresponding field name and it also gives the information about the
field which is referenced to it.

Similar structure is created while creating the table structure in the MS Excel and hence the main structure is
kept intact

2.5 Parent- child relation between tables:

It is also important to find which table is related to each other and which one is created first. It is known that
many tables could be related to each other. The table which is created first is called the parent table, while the later
created table is called child table. Let it would be divided into the creation of table in levels in SQL Server database. At
the time of creating the sheets in MS EXCEL, the sheets which signify the tables of first level in SQL Server must be
created before the second level and so on. In similar words, every sheets which is referred as child table can only be
created, if and only if all the sheets in MS EXCEL, referring the parent tables of that child table in SQL SERVER are
defined first.

The following fig. 2.5 shows parent tables of a particular table selected.

i A Results | [Ty Messages|
TABLE_MAME CIO LM MNAME TABLE_MAME CIO LM MNAME
1 HO = o S oA P1112 o
= P111 E P1111 1=}
P

Fig. 2.5
Parent table of a particular table

This structure is maintained while creating the database in SQL Server.

2.6 Selecting the table to be migrated:

After login in with the user name and password in the database of SQL Server, | have to select the table which
will be migrated to the MS Excel. So, | have to show all the tables available under that user, so that the user can select
the table. This list of tables is shown by the data grid in my software, user will select the table and the table will be
migrated to the MS Excel platform keeping its main structure, relation with other table and data types of every field
intact.

All tables available under a particular user are shown from where particular table can be chosen for migration.

In the following Fig. 2.6 | can get the list of tables available for a particular user:
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CH Resuts | [y Mossages|

TABLE_CATALOG TABLE _SCHEMLA TABLE__MAME TABLE_TYFPE
1 | master I dbo 1= BEASE TABLE
= master dbo spt_fallback_db BASE TABLE
= master Ao P BASE TAELE
s master Ao spt_fallbacke .. BASE TAEBLE
= master dbo spt_fallback ... BASE TAELE
= master Ao =1 BASE TAEBELE
- master dbo spt_monitor BASE TABLE
= master dbo spt_walues BASE TAELE
= master Ao M Sreplication . . BASE TAELE
1o master dbo P211 BASE TAEBLE
11 master Ao P=1 BASE TAEBLE
1= master Ao =51 BASE TAEBLE
1= master dbo P12 BASE TAELE
1 master Ao P1111 BASE TAEBELE
1s master dbo P1112 BASE TABLE
16 master dbo P111 BASE TAELE
1F master Ao P11 BASE TAELE
1s master dbo P1z1 BASE TAELE
1= master Ao P1zZ21 BASE TAELE
=20 rmaster dbo Pl1zZ22 BASE TABLE
=21 master dbo P1z223 BASE TAELE
== master Ao Pi1zz BASE TAELE

L Duernyy executed successFullye

Fig. 2.6
Tables available under a particular user

2.7 Selecting the proper location to save the converted EXCEL file: After proceeding all of the above steps, user need
to choose the location to save the Excel file (having extension *“.xIs”) in a particular folder or have to create a new
folder in which user wants to copy the entire table with its information, data and structures and as well as its referenced
tables too. After this, the migration process will be started and can view the current progress status of the conversion
process that which table is migrating currently, and after the completion of the conversion process the completion
message will be generated to inform that migration process is completed successfully or not.

1l.  SIMULATION RESULTS
3. Example:
To illustrate my work let me consider the following example given in fig. 3.A
Here, a table named P111 has two parent tables — P1111 and P1112.
I want to migrate this P111 table from SQL Server to MS Excel. As it have two parent tables,
So parent tables must be migrated first. Only after the migration of all parent tables with the data, then only the child
table will be created and data will be inserted, i.e. migration will be completed.

P1111 P1112
_~ CHAARU-PO\SQLEX..ster - dbo.P1111] ¢ _CHAARU-PO\SQLEX..ster - dbo.P1112| (
B C A X
. » E cl » 51} x1
|b2 2 a2 x2
b3 c3 a3 %3
P111 —
CHAARU-PC\SQLEX..ster - dba.P111 | Object Explorer
[ D B A
3 |3 b1 at

|d2 b2 a2
|d3 b3 a3

Fig. 3.A - Structure of database in SQL SERVER to be migrated in MS-EXCEL

Here, in Fig.3.A we can see in SQL SERVER, that Table P111 have 2 foreign keys named B (connects with Table
P1111) and A (connects with Table P1112) which makes Table P1111 and Table P1112 as the parent tables of Table.

Copyright to JIRCCE DOI: 10.15680/IJIRCCE.2016. 0409029 16204



'y R
' )
f 1IIRCCE)

ISSN(Online): 2320-9801
ISSN (Print): 2320-9798

International Journal of Innovative Research in Computer
and Communication Engineering
(An ISO 3297: 2007 Certified Organization)
Vol. 4, Issue 9, September 2016

(o Y = | = f-Microsoft Excel o[- ] = | ' = f- Microsoft Excel | T =
L Y e [0 i =t
2 Home| insert | Page tay | Formuiz | Data | Review | view |@) — = "2 [Home|| insert | Page Lay | Formuiz | Data | Review |view |@ — = X
Ty (A = % A ||l B i A = %o B | =
sl | Mumber | Styl cell o G5a 51- g
Paste ignment | Number | Sty Paste Font | Alignment Number | Styles | Cells
= = = < = = 2=
cippoara =|| || || I || || eain ClpEGarals Editing
N AL = E AL ~ | =
|5 £ £ < £ = A B e D E F =
1
Nz === L
= 10 10 2 e =
a 10 10
4 STRING  STRING
- = 4 |STRING  STRING
6 b1 c1 5
W 7 o2 2 =
Bl & b2 c3 Ef
| = :
PL P1111 <Piil v m TR >
Ready [ElErEr e i - .
o ==

.......

A

A E

1= a
<PK> P1111 P1112

10 10 10
STRING STRING  STRING
D B a

a1 b1 a1
=F3 b2 a2
as b= as

E] EE e sl SEEREE Il meeee— 0
cady e e =T ||

e = -
A& N0 s w N

Fig.3.B -Structure of database in MS-Excel after migration from SQL SERVER

Here, in Fig. 3.B we can see in MS-Excel, that Table P111 converted as a excel sheet named P111 which have the
information about the table such as, P111 have one Primary key named D which is represented by “<PK>" on cell no.
(2, A) and also have 2 foreign keys named B [represented in cell no. (1, B)] Which connects with Table P1111
[represented in cell no. (2, B)] and Afrepresented in cell no. (1, C)] Which connects with Table P1112 [represented in
cell no. (2, C)], so which makes Table P1111 and Table P1112 as the parent tables of Table P111.

Above figures signifies that from SQL SERVER P111 table is copied with its all data and keeping the
information about the structure and Table P1111, Table P1112 are also copied in MS Excel as they are referenced table
of P111.

Now, if P1111 table is to be migrated from SQL SERVER to MS Excel.

«1% row of the excel sheet signifies whether there is any foreign key presented in the converted and migrated table or
not. If there is no foreign key in that case that row will be in empty condition.

«2" row of the excel sheet signifies mixed information’s about the table-

1) If there is any primary key presented in the migrated table in that case a “<PK>"" [ stands for Primary Key]
will be placed in the top of the column name which is the primary key of that table,same procedure will be maintained
if there are more than one primary key.

2) If there is any foreign key in that case in this row the foreign table which is connected with the converted table
will be placed in this row according to the column name (which column of this table is connected with the table which
is placed in this row)and this procedure will be maintained in case of more than one foreign keys also.

Here is the step by step explanation how these tables are migrated from SQL Server to MS Excel.

A. FINDING THE FOREIGN KEY IN CHILD TABLE:

As | select the child table (P111) and convert it, at first, it searches for the foreign key. Here child table have
two foreign keys (placed in cell no. 1B & 1C). Fig. 3.1 shows the information about the foreign keys fetched.
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Fig 3.1
Foreign keys of child table
So before creating the structure of P111 table, it goes to P111 and P1112 tables.

B. CREATION OF STRUCTURE OF FOREIGN KEY:
As it moves to P1111 table and then P1112 table, which are the parent tables of P111 table, it again searches
for foreign key of P1111 and P1112 tables.

C. CREATION OF STRUCTURE AND DATA INSERTION P1111 TABLE:

As P1111 have no foreign key so it starts to construct the structure of P1111 table. Then its primary keys are
to be found and collecting the tuples one by one and insert it into the corresponding excel sheet in to the corresponding
cell starting from 6" row of that excel sheet.

D. CREATION OF STRUCTURE AND DATA INSERTION P1112 TABLE:
The above process is done recursion ally meaning as 3.3 creates and inserts data in table P1111, then the
structure of P1112 is created, primary key is implemented and data are inserted.

i Y el == - i
== 7 A I
- T -
Il I AL
i i A B
: I Al il
4 |STRING STRING
| M s |a ®
b1 c1 6 a1 x1
|| b2 c2 B 7 a2 x2
I b3 <3 Il 8 a3 x3
| ) = [— i
»| P1112 P1111 P11l Tl bl + » v | P1112 ~Piiii P11l -+ m i3 fi D
aaaaa _ x_\jmpm = ) Bl mesar B EOET o e—m—
Fig 3.3 Fig 3.4
No foreign key of P1111 No foreign key of P1112

Fig. 3.3 and Fig 3.4 shows it has no result for foreign key as in both parent table cell no. 1B & 1C remains blank after
conversion.

E. CREATION OF STRUCTURE OF P111 TABLE AND DATA INSERTION:
As all the tables of P111 table now has been created, so it comes back to P111 table, then creates it structure
and inserts all the data. And finally all tables are migrated from SQL Server to MS Excel.

IV. ANALYSIS

In this paper, | have to plan the process of conversion and migration in a special manner, as SQL Server is a
database platform and MS EXCEL is a file system-which means both are different in nature, SQL Server can
understand SQL queries but in case of MS EXCEL-SQL queries are not applicable for implementation, even there is no
data type and primary key concept in MS EXCEL (all are considered as strings) but in SQL SERVER there is the data
type concept, no primary key concept. But need to convert and migrate all data’s from one platform to another and for
that | had to implement such a process that will be equivalent for both platforms.
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For these reasons, | have to plot the information’s in MS EXCEL’s sheet(which are individually acting as a table of
SQL SERVER in MS EXCEL ) after conversion and migration process from SQL SERVER in a structured format,
such as-
@ 1% Row of MS EXCEL File:- If there is any foreign key in that table those will be plotted in this 1% row according to
their position, that is dependent on their situated foreign table’s position (discussing in next point) .
@ 2™ Row of MS EXCEL File:- This 2™ row is to hold mixed information’s about the table.
If there is any primary key presented in the migrated table in that case a “<PK>" [ stands for Primary Key]
will be placed in the top of the column name which is the primary key of that table, same procedure will be
maintained if there are more than one primary key. If there is no primary key in that case that position will be in
empty position.
If there are any no. of Foreign tables connected with that table in that case those foreign table’s names will
be plotted in this row according to the column name (that, by which own column that table is connected with the
foreign tables). If there is no Foreign Table in that case that position will be in empty position.
@ 3" Row of MS EXCEL File:- This row is used to plot the data length of each column. Every column’s data length
will be represented by its upper level cell’s value of 3 Row.
@ 4™ Row of MS EXCEL File:- This row is used to plot the data type of each column. Every column’s data type will be
represented by its upper level cell’s value of 4" Row.
@ 5" Row of MS EXCEL File:- This row is used to plot the column names of each column of the table.
@ 6" Row onwards of MS EXCEL File:- From 6" row onwards the data’s of the tables are being stored according to the
column name.

Here, | have used recursion technique to find the foreign keys of the tables, as if the selected table for the
conversion and migration process have any no. of foreign keys exists for a particular table in that case those parent
tables should be copied first with its data’s and all structure and after that the child table will be copied along with
data’s and it’s structure. In this case the parent tables will be converted first in MS EXCEL and migrated in individual
sheets of the excel file and the excel sheet’s names will be changed according to that parent table’s name, and after all
parent table checking finally child table will be converted and migrated in same manner following same process.

V. CONCLUSION AND FUTURE WORK

As my initial goal was to migrating tables from one database to another different database the software
developed by me is successful of migrating tables between SQL SERVER to MS Excel. Though it has some limitations
but I look forward to work out and develop more accurate software.

Above said limitation of this concept can be rectified. | will work out about this limitation in future and
hopefully will overcome this limitation.

Apart from this, as | am able to migrating tables from SQL Server to MS Excel, now | will concentrate on
extending this concept so that it will be able to converting and migrating the tables in some other way, i.e. from some
other database to some other database or some other file to some other database and vice versa. Not only that, | wish to
carry forward my work and developing a software which will be able to convert and migrate tables between all major
databases which follow the CODD’s rule (SQL Server, My SQL, MS ACCESS) or even files.
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