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m Amendments from Version 1

We added a short video about the differences between relational
database model and JT logic based databases in the Method
chapter. Firstly, we introduce a relational data table and a relational
database. Following this, we demonstrate the JT data storage
structure by the same data which were used sooner in the
presented relational database.

We changed the previous tables in Method chapter to new
concrete figures in the interest of facilitating reader’s validation
and transparency in Method chapter. We expanded the text below
figures in Method to describe the relationships between the virtual
data tables used in JT logic based databases. In Results, we
added a brief mathematical description about JT database model
using known variables from descriptions of relational databases.
We updated the one physical data table in Results according to
the new information in the video.

See referee reports

Introduction

Databases which store and manage long-term scientific infor-
mation related to life science are used to store huge amount
of quantitative attributes. This is specially true for medical
databases'”. One major downside of these data is that informa-
tion on multiple occurrences of an illness in the same individual
cannot be connected*. Modern database management systems
fall into two broad classes: Relational Database Management
System (RDBMS) and Not Only Structured Query Language
(NoSQL)*¢. The primary goal of this paper is to introduce a
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novel data storage logic which provides an opportunity to store
and manage each input data in one (physical) data table while the
data storage concept is structured. JT can be defined as a NoSQL
engine on an SQL platform that can serve data from different data
storage concepts without several conversions.

Methods

The technical environment is Oracle Application Express (Apex) 5.0
cloud-based technology. Workstation: OS (which is indifferent) +
internet browser (Chrome). The Joker Tao logic (www.jokertao.com)
can be applied in any RDBMS system (e.g. www.taodb.hu). Speci-
fication of the physical data table structure was determined with -/D
(num) as the identifier of the entity, which identifies the entity between
the data tables (not only in the given data table); -ATTRIBUTE
(num) is the identifier of the attribute; -SEQUENCE (num) which
is used in the case of a vector attribute; and -VALUE (VARCHAR?)
which is used for storing values of the attributes.

Data storage structure in JT logic based databases
1 Data File

http://dx.doi.org/10.6084/m9.figshare.3119086

The codes which are stored in the Aftribute column are also defined,
sooner or later, in the /D column. At that time the attribute becomes
an entity. In every case, the subjectivity determines the depth of
entity-attribute definition in the physical data table. Firstly, we
demonstrate a simplified relational database model (Figure 1).

Address Personal Personal BNO

ID ID | ID
Country First name BNO ID
ZIP Second name Personal insurance 1D
House number Date of birth
Street Social security number
City Nationality
Telephone
Email
Address type ID Bank account Personal insurance
Personal or insurance ID >.4 D D

Bank account number Personal ID

Name of the bank Insurance ID

= Personal or insurance 1D
Personal
Address type Insurance company 5 intervention

ID I ID intervention ID
Name Name Personal insurance ID

Figure 1. Example for a traditional (relational) data storage structure.
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Following this, the presented data tables have been modified step
by step. At the end of these steps, each data from the presented
database will be stored in one physical data table using JT logic.
The first step is the technical data storage. In Figure 2, basic
relationships will be stored which help to describe the names of
attributes (columns), type of relationships (belonging to the struc-
ture) and virtual data tables (belonging to the virtual data table).

In the second step, the records witch form virtual records are dis-
played (Figure 3). The physical records with the same ID values
mean a virtual record (entity) in the JT logic based databases. These
identifiers can be any natural number that has not already been used
in the ID column.

In the third step, records witch form new attributes are also dis-
played (Figure 4). The values of these identifiers can be any natural
number that has not already been used in the A#tribute column.

Idz! Attribute T Sequence
3 i ]
3 a4 4
Print
Figure 2. Basic attributes storage.
Personal_record_Update
Id --_=A Attribute T Seguence
2
3 p: B
10 1 1
10 3
10 3 2
10 3 3
10 3 4
10 3 5
10 3 6

Print

Figure 3. Entity storage.
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Each attributes are identified in the Attribute column. In this
case the following contexts can be read out related to the entity
identified with 1001 ID value: -The value of the “belonging to
the virtual data table” attribute (code 2) is Personal data table
(code 31); -First name (code 32) is Richard; -Second name
(code 33) is Jones; -Date of birth (code 33) is 01/02/1963; -Social
security number (code 34) is 33325333; -Nationality (code 25) is
American. The codes (namely 2,31,32,33,34,35) have to be stored
sooner or later in ID column. At that time these attributes become
entities and are defined by other attributes (eg. the “name” of the
entity identified with 82 ID value is Personal insurance ID; the
attribute called “name” was defined earlier in ID column see Figure 2
and now it is applied in the attribute column as an entity attribute).

In the fourth step, the attributes are assigned to each virtual data
table using a previously introduced attribute called “belonging to
the virtual data table” (Figure 5).

T Value
MName
Belonging to the virtual data table
Belonging to the structure
row(s) 1-10of 830 ¥ | Next ©
Add Row
Cancel Delete Apply Changes
T Value
Name

Belonging to the virtual data table
Belonging to the structure

Address

14

rowis) 1-100of 50 ¥ | Next ©

Add Row
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Personal_record_Update l Cancel J l Deleta I I Apply Changes J
= 1d ;r Attribute T Sequence T Value
(] |82 | |1 | |1 | |F'ersona|insurancelD |
8 |wo1 | |2 | [ N |
@ [w01 | [0 | [ | |Richard |
@ jwo1 | |32 | |1 | |Jones |
@ jwo1 | (33 | |1 | |0102s1963 |
B jwo01 | |34 | |1 | [33325333 |
B jwo1 | |35 | |1 | |usa |
8 |02 | |2 [ |1 I EN |
@ |wo2 | |31 | |1 | | may |
@ [w02 | [32 | [1 | Twain |
@ Previous | row(s) 61- 70 of 90 ¥ | Next @
Print
Figure 4. Attribute storage.
Personal_record_Update [ Cancel H Delete || Apply Changes ] Personal_record_Update [ Cancel H Delete H Apply Changes J
B -t Attribute T Sequence T Value 0 wm-t Attribute T Sequence T Value
(] ‘1 ‘ ‘1 ‘ ‘1 | |Narne | =] |82 ‘ |1 ‘ |1 ‘ |F‘ersona|in5uranceID |
o |\2 ' 11| |Belongingtothe virtual data table | B [t |2 | [1+ | (30 |
B [3 | [1 | [1 | |Betonging to the structure | @ [wo1 | [31 | [ | |R\chard |
® w0 | 4 | 1 | |Address | B 1001 | |22 | |1 | Jones |
@ w |3 | 1 R EE | @ [0 | [ | |1 | |oio2ngs3 |
@ [w | |3 | |2 [ EE: | O [wo01 | [3a | [1 | [3328333 |
@ o | |3 RE | EE | B [w01 | [5 | |1 o |usa |
B [w |3 ][+ | [w | O fwoz |2 [ [t | Ja |
B uw | |3 | |5 | |15 | B |m{12 | |31 | |1 | |Mary |
B [0 | |3 | |8 | |18 | @ (1002 | |22 | |1 | Twain |
row(s)1-100F 90 ¥ | Next @ @ Previous |row(s) 61- 70 0f 90 ¥ | Next @
FErint Print
(Aaron | |_AcuRow |

Figure 5. Belonging to the virtual data table.

The following context can be read out: The entities identified
with 1001 and 1002 ID values belong to the same virtual data
table. With these steps the developer can design one data table to

store each entity, attribute and value in a database. Oracle Apex
automatically supply each record with row IDs. The above
described method can be applied manually. For the automatic
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conversion (for not primarily cloud-based applications) we created
a Java code below’:

public static String getEntityName ( )

throws Exception

{

Connection conn = broker.getConnection ( );
PreparedStatementpstmt =
conn.prepareStatement ("select *from joker");

ResultSetrs = pstmt.executeQuery ( );

inti = 0;

while (rs.next ( )) {

i++;

}

System.out.println ("number of records:" + 1i);
broker.freeConnection (conn);

return "";

}

public static void insert JokerRow

(Integr GROUP ID, Integer UNIQ ID,

Integer FIELD ID, Integer ARRAY INDEX,

String SEEK VALUE, String FIELD7VALUE)

throws Exception {

if (GROUP_ID == null) pstmt.setNull (1, 2);
else pstmt.setInt (1, GROUP ID.intValue ( ));
if (UNIQ ID == null) pstmt.setNull (2, 2);
else pstmt.setInt (2, UNIQ ID.intValue ( ));

if (FIELD ID == null) pstmt.setNull (3, 2);
else pstmt.setInt (3, FIELD ID.intValue ( ));
if (ARRAY INDEX == null) pstmt.setNull (4, 2);
else pstmt.setInt (4, ARRAY INDEX.intValue ( ));
if (SEEK VALUE == null) pstmt.setNull (5, 12);
else pstmt.setString (5, SEEK VALUE);

if (FIELD VALUE == null) pstmt.setNull (6, 12);

else pstmt.setString

(6, FIELD VALUE); pstmt.execute ( );

}

public static void readFile ( )

throws Exception

{

File f = new File ("data.txt");
BufferedReaderbr = new BufferedReader

(new FileReader (f));

while (br.ready ()) {

String line = br.read Line ( );

int GROUP ID = Integer.parselnt
(line.substring (0, 10));

int UNIQ ID = Integer.parselnt
(line.substring (11, 21));

int ARRAY INDEX = Integer.parselnt
(line.substring (22, 32));

String FIELD VALUE = line.length ( ) > 327
line.substring (33, line.length ( )): " ";
insertJokerRow (Integer.valueOf (GROUP_1ID),
Integer.valueOf (UNIQ ID), null,
Integer.valueOf (ARRAY INDEX),

null, FIELD VALUE);

}

br.close ( );

}

Results
The resulting table structure is called JT structure (Figure 6). The
result from automatic conversion is a physical data table which
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1 ame
2 Belonging to the virtual data table
3 Belonging to the structure
0 Address
0 3] 1
0 3] 2 2
0 3 3 3
0 3 4 4
0 3 5| o)
0 3] 6 6
0 3] 7 7
0 3] 8 8
0 3] 9 9
1 Country
2 ZIP
3 House number
4 Street
15 1 1|City
16 1 1|Telephone
7 Email
8 Address type ID
9 Personal or insurance ID
20 Address type
20 3] 21
21 1 Address type name
30 1 Personal
30 3 1 31
30 3 2 32
30 3 3 33
30 3 4 34
30 3] 5 35
31 First name
32 Second name
33 Date of birth
34 Social security number
35 Nationality
40 1 1|Bank account
40 3 1 41
40 3 2 42
40 3 3 43
41 1 1|Bank account number
42 1 1|Name of the bank
43 1 1|Personal or insurance ID
50 1 1]Insurance company
50 3 1 51
51 1 Insurance company name
60 1 Personal BNO
60 3| 61
60 3] 2 62
61 BNO ID
62 Personal insurance 1D
70 Personal Insurance
70 3 71
70 3 2 72
71 1 1[Personal ID
72 1 Insurance |D
80 1 Personal intervention
80 3] 81
0 3] 2 82
1 1 Intervention ID
2 1 Personal insurance ID
1001 2] 30
1001 31 1|Richard
1001 32 1|Jones
1001 33 1]01/02/1963
1001 34 1 33325333
001 35, USA
002 2] 30
002 31 [Mary
002 32 Twain
002 33 01/06/1989
002 34 22255211
1002 35 1]JUSA
1003 2 1 30
1003 31 1|Béla
1003 32 1[Kovacs
003 33 04/05/1986
003 34 555212333
003 35 Hungarian
004 2] 30
004 31 Istvan
004 32 Kovacs
004 33 08/04/1990
004 34 325155453
004 35 Hungarian
300 1 Allianz
3001 2 1 50
000 2 70
000 71 1001
000 72 3001

Figure 6. Physical data storage structure.
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uses 6 columns. In cloud, Oracle Apex automatically add row IDs
and we introduced “belonging to the virtual data table” attribute
instead of Group IDs. In cloud we prefer to use only 4 columns to
store each data in a database.

The JT logic-based databases can be defined using primitive rela-
tion scheme known as a three-tuple according to Paredaens (1989)°
concept:

PRS = (0,0, dom)
where

wis a finite set of attributes, in our case, it is the set of entities from
the ATTRIBUTES virtual data table.

O1is a finite set of entities, in our case, it is a set of virtual records.
dom: w— 6

is a function that associates each attribute to an entity; it can be
interpreted as a predefined set of attributes called “1:N registry
hive”. This function is used to maintain the entities in the virtual
data tables.

A relation scheme (or briefly a relation) is a three-tuple
RS=(PRS,M,SC)

where

PRS is a primitive relation scheme; M is the meaning of the rela-
tion. This is an informal component of the definition, since it refers
to the real world and since we will describe it using a natural

BT =T E_CLIENT_TL_IDX1
NORMAL
Table Owner YN}
| Table Name [SReIN=Nidhi®
| Table Type [T
NONUNIQUE
DISABLED
| prefix Lengtn |
LU TR P TY APEX_87556711811556733

| Staws )
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language. SC is a set of relation constraints. From the JT
physical data table, the following definitions can be read out:

* Virtual record is set of the physical records which have the same
ID value.

« Virtual data table is set of the virtual records which have the same
value of the “belonging to the virtual data table” attribute.

Thesis: In the JT structure, each attribute needs only one index for
indexing in the database.

Proof using mathematical induction: It is obvious the statement
is true for the case of one record stored in a data table (according
to the RDBMS structure where the developers use more indexes
to indexing more attributes). In this case the data table appears as
shown in Figure 7.

Index= attribute (num) + value (varchar 2) In view of entity, an ID
(numerical) index is also used in JT logic-based systems. This ID
does not depend (no transitive dependency) on any attribute. Thus,
the entities of the virtual data tables meet the criteria of the third
normal form (Figure 8).

The modes of the expansion of a data table are: -input new entity
(Figure 9); -input new attribute (Figure 10); -input new virtual data
table (Figure 11).

The indexing is correct in case of n+1 record expansion also. With
JT logic the user is able to use only one physical data table to define
each virtual data table in a database. Therefore, since only one

10/29/2015 05:45:38 PM

COLUMN_NAME COLUMN_EXPRESSION COLUMN_POSITION

ATTRIBUTE =
T_VALUE 2

EDIT  PRIMARY_ID ID ATTRIBUTE

74 1000009 1000003 10024

Figure 7. Indexing a record.

T_SEQUENCE T_VALUE

4 Sarospatak
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Object Details Statistics SQL

Disable | Drop | |Rebuikd

LD ETEY E_CLIENT_IDX1
o 847 8 NORMAL
Table Owner P.\ k)]
EL L ETLEE E CLIENT
LEL R TABLE
UL EEE ] NONUNIQUE
(ot DISABLED
Prefix Length &
e LR R EY APEX_87556711811556733
L E1TES VALID
LU0 09/29/2015 10:00:41 PM

'Index Columns

COLUMN_NAME COLUMN_EXPRESSION COLUMN_POSITION

D 3 U

EDIT  PRIMARY_ID ID ATTRIBUTE T_SEQUENCE T_VALUE

Figure 8. ID usage.

1000009 1000003 10024 - Sarospatak

1000010 1000003 10025 D Kossuth Ut 7.

1253829 1000003 10020 1 0

1037395 1000003 10665 1 987654321

1253909 1000003 10777 1 1099009

1000063 1000003 10023 1 3950

1000062 1000003 10054 1 10402726-27211485-00000000
1000004 1000003 10010 1 10000

Figure 9. New entity.

10 1 1 1:N (attributum:values) 1253269
1 rows returned in 0.00 seconds Download

Figure 10. New attribute.

10000 10

10000 10
10000 10

Figure 11. New virtual data table.
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index is required to index each attribute, the statement of the thesis
is true in every case of the JT logic-based data table according to the
principle of mathematical induction below. Thesis: For n=1 ergo;
1+2+.+n=n*n+1)2
substituting one into the equation we get:
1=1*1+DR2

result of the operation is 1=1, that is, the induction base is true.

Using proof by induction we can now show that this is true for the
following equation:

n =k where k is a optional but fixed natural number. Therefore, we
know that the following operation is true:

142+, +k=k*(k+1)2

Finally using n=k+1 we can prove our assumption to be true:

142+ . +k+k+1D)=(+1)*k+2)2
The above induction proof shows:

1+2+. . +k+k+D)=k*k+1D2+k+1)
Conducting the mathematical operations we obtain the following:
142+ k+(k+D=(*(k+1D)2)+2* (k+ 1)2=
(k*k+k+2k+2)2=(k*k+3k+3)2

Conducting the mathematical operations on the other side we obtain
the same:

(k+1)*(k+2)2 = (k*k+2k+k+2)/2 = (k+k+3k+2)/2

Thus, the induction step is true. Given that both the induction base
and the induction step are true, the original statement is therefore
true. In the present study, we explained the JT data storage logic.
In our other study we focused on the query tests. Our previous
results 7 show that from 18000 records the relational model gener-
ates slow (more than 1 second) queries in Oracle Apex cloudbased

References
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environment while JT logic based databases can remain with the
one second time frame.

Discussion and conclusions

Using the developed database management logic, each attribute
needs only one index for indexing in the database. JT allows
any data whether entity, attribute, data connection or formula,
to be stored and managed even under one physical data table. In
the JT logic based databases, the entity and the attribute are used
interchangeably, so users can expand the database with new
attributes after or during the development process. With JT logic,
one physical data storage is ensured in SQL database systems for
the storage and management of long term scientific information.
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Work demonstrated in the paper is good and well explained. Complexity of work is not mentioned
(algorithmic complexity) but this is not necessary as we already have high speed processors and time
complexity may not matter much. Some more references should have been added but not mandatory as
number of references are sufficient.

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.
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In this paper authors introduce a new logic called Joker Tao (JT) which provides universal data storage
for cloud-based databases. However, the paper is very poorly written. Firstly, the proposed logic is not
presented detailed enough for the reader to understand and validate the method. Authors should
research how relational model is presented and based on rigorous relational calculus and algebra. Based
on this research, this paper should be rewritten based on rigorous mathematical foundation and give clear
examples. Secondly, one table based example is far from convincing and provided Java-program is
unnecessary. Length of the paper should be greatly increased to contain detailed description of JT
method and give examples. Lastly, presentation is so poor that is not even clear how queries to resulting
JT structure can be executed. To be honest, currently paper looks more like computer generated rubbish
than a real scientific paper.

| have read this submission. | believe that | have an appropriate level of expertise to state that |
do not consider it to be of an acceptable scientific standard, for reasons outlined above.
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