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Abstract— NoSQL databases are distributed, non-relational
databases designed for large-scale data storage and for parallel
data processing across a large number of commodity servers.
Cassandra is a NoSQL database that stores data in non-related
tabular forms. Cassandra works on “query at a time” and “query
at a table” concept. In our daily life the queries of a user are
related to each other. If queries by a user are related, that is, the
current query is related to the previous query, then there is no
support in Cassandra to state this. Cassandra runs each query on
the entire table because Cassandra has neither memory to
remember the result of a previous query, nor supports VIEW or
JOIN on tables (or keyspace). Cassandra uses Big Table (of
Google) for data storage which has thousands of columns and
millions of rows, so it is not efficient to run the query on such a
huge table, after knowing that the result of the previous query is
sufficient to answer our current query. To solve such problems of
Cassandra database, we implemented a new query language
named as “Context Based Cassandra Query Language”. CBCQL
is internally mapped to Cassandra Query Language (CQL) so it
has the same power as Cassandra, but provides additional
functionality of querying on result of previous query. In this
paper, CBCQL is explained with examples.

Keywords—Cassandra; database; NoSQL; CQL; big data;
query language; VIEW; JOIN; CBCQL.

I. INTRODUCTION

With the development of technology and internet users,
there is a need for a system that can manage data efficiently
and provide high performance [1]. Relational databases are
facing many challenges, especially in scaling, concurrency and
in providing write throughput [2]. To solve these problems, a
new type of non-relational database management system was
developed. This system is known as NoSQL. NoSQL
databases are highly scalable, non-relational databases and
provide high read/write throughput. They support Big Data
and can run on a cheap commodity server. Big Data is a
heterogeneous mixture of structured, semi structured and
unstructured data [3]. NoSQL is an abbreviation of “Not only
SQL” [4] [5]. These databases are very popular in companies
for their cost, performance, and scalability.

In our world, we see data as a large heterogeneous
collection of structured and unstructured data [6]. The main
idea behind NoSQL databases is that they can store and
retrieve structured (any relational database that has some
schema), semi structured (XML or CSV file) and unstructured
data (pdf, doc, email) efficiently [7]. They support distributed
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data storage and distributed computing and therefore, do not
have a single point of failure [8].

In this work we have used Cassandra database. Cassandra is
a distributed, column oriented, NoSQL database with high
scalability, high availability and provides high performance
with no single point of failure. Cassandra is the best choice for
the companies that need reliability, high availability and very
fast performance. Cassandra has very write throughput and
good read throughput with flexible schema . Cassandra uses
Big Table’s data model of Google for data storage and the data
distribution concept of Amazon Dynamo [9].

A. Motivation

CQL is used to access Cassandra database. CQL is
essentially 'query-at-a-time' language. That is, each query is
executed, the result is given to the user and has no bearing on
the next query. We believe, that users tend to ask a series of
related queries which is dictated by a thought process. Consider
an example. Suppose a user wants to buy a flat or home and he
wants to select the best suitable one. He/she will execute a
CQL query for finding the flats. A typical table in Cassandra
has thousands of columns and millions of rows. As a
consequence, the result will also contain millions of rows. In
such a situation, it will be very difficult for the customer to
select a flat or a home as per his need in such a huge table.
Since Cassandra does not have memory to remember the result
of the previous query, so every time user has to query the
whole table. Consider the example given below:

1) Select price, baths, beds,
placeid, rpayment, sq_ft, type ;

2) Select price, baths, beds, city, area, parking lot,
placeid, rpayment, sq__ft, type WHERE type = ‘Residential *;

3) Select price, baths, beds, city, area, parking lot,
placeid, rpayment, sq__ft WHERE type = ‘Residential’ and
beds = 3;

4) Select price, baths, beds, city, area, parking lot,
placeid, rpayment, sq__ft WHERE type = ‘Residential * and
beds = 3 and baths > 1 ;

5) Select city , price, area, parking lot, placeid, sq ft
WHERE type = ‘Residential * and beds = 3 and baths > 1
and parking lot='yes';

6) Select city ,price, area, parking lot, placeid, sq ft
WHERE type = ‘Residential * and beds = 3 and baths > 1
and parking lot="yes' and city="SACRAMENTO";

city, area, parking lot,

8th ICCCNT 2017
July 3 -5, 2017, IIT Delhi,
Delhi, India



IEEE - 40222

7) Select area, price, placeid, sq ft WHERE type =
‘Residential * and  beds = 3 and baths > 1 and
parking lot="yes' and city="SACRAMENTO' and area=
‘open’;

8) Select area, price, placeid, sq ft WHERE type =
‘Residential * and  beds = 3 and baths > 1 and
parking_lot="yes' and city="SACRAMENTO' and area= 'open’
and price < 10000;

The above sequence of queries reflects the thought process
of the user. In the first query user selects the columns that are
important to him. In subsequent queries, he specifies some
conditions to get the best suitable deal. It is clear from the
queries that there is no need to search the entire database every
time. We have to just reduce the number of rows by putting
conditions on columns. But Cassandra does not support this
functionality. We have tried to overcome this limitation by
proposing CBCQL. Our proposed prototype has the capability
of creating, saving, recalling and deleting the context.

II. RELATED WORK

A lot of work has been done in the field of non-relational
database. The term NoSQL was first used in 1998 for a
relational database that omitted the use of SQL [10]. But now
a day, the term NoSQL is used to differentiate non-relational
databases from relational databases. NoSQL databases are
providing high performance, but they have a lot of security
issues. Till now we have three (or four by Tudorica [11]) main
types of NoSQL databases [4] [10]. Most of the NoSQL
databases are non-relational, query-at-a-time and query-at-a-
table. Hence the concept of context can be used to improve
performance, and make them user friendly. The notion of
context as defined here has been proposed earlier in [12], [13]
and [14]. In [12], context is defined for a network query
language and in [13], a component based query language
includes the definition of a context. Stream based query
language incorporated context in [14]. However, none of these
uses Context within the framework of CQL. We have used the
concept of context in our work to facilitate analysis of data
where the result of previous query is sufficient to answer the
present query of the user. The context in our proposed work is
designed in such a way that it fetches result from the context
and updates the context with the result. We are providing the
facility of saving a context and recalling it, so backtracking
will be also easy for the user while querying. To reduce the
typing mistakes, we made the CBCQL case insensitive.

III. CONTEXT BASED CASSANDRA QUERY LANGUAGE

In CBCQL, a query is similar to a CQL query, but the
FROM clause is not present. The data to be picked up is
available in the context and thus, the FROM clause is done
away with. Every query is executed in the current context. It,
in turn, updates the context which forms the context for the
subsequent query. In addition, constructs to save and restore

context are also defined. This additional functionality allows
the user to go back in the sequence of queries and follow a
different path for querying.

A. Context

A context consists of the table of interest and the data
corresponding to it. Since Cassandra does not support JOIN
operations on tables, it is not desirable for us to have more
than one table in a context. Initially, the context is null. It
contains no table or data. After creating a context, the first
command of the user, is to add a table. The table and the data
in the table, now define the context for the first query.

There are six types of queries in CBCQL. To reduce the
possibility of errors, we made the syntaxes case insensitive
(except the syntax “WHERE” used in select query). They are
as follows:

e C(Create Context: (Create Context<context name>;)

e Add Table: (Add Table<table name>;)

e Select:
(Select<column_namel>,<column_name2>,<column n
ame3>;)

o Save Context: (Save Context as<context name>;)
e Recall Context: (Recall Context<context name>;)

e Delete Context: (Delete context<context name>;)

B. State Diagram of CBCQL System

The state diagram of CBCQL system is given below.
When we create a context, it will go to state p(0,0). Initially
context is empty. When we add a table, it will go to state
q(rl,cl), where rl is the number of rows in the table and c1 is
the number of columns at state q. When we use Select
statement or Recall statement, it will go to state r(r2,c2). This
is because, in both the cases, the context is modified. If we
delete our current context, the context will go to state p(0,0)
which has no records. Again, we have to add a table if we
want to query further in a context. The state diagram of
CBCQL system is shown below.

Select */Save Context

Add Table
Select/Recall Context

@ Select/Recall Context
@

Select */Save Context

Create Context

Legend:
s(x,y): State of the system.

where

x: No. of rows.

y: No. of columns.

Fig. 1. State diagram of CBCQL system.
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C. An Example of Querying in CBCOL

Let’s see a sequence of queries, on a database for buying a
home online in a context based environment.

1) Select placeid , price , baths , beds , city, WHERE
type="Residential’;

2) Select placeid , price , baths , beds WHERE city="
SACRAMENTO’;

3) Select placeid , price , baths WHERE beds="3";

4) Select placeid , price WHERE baths>2;

5) Select placeid WHERE piece<10000;

D. Mapping CBCQL to COL
When we execute a CBCQL query, it map to CQL query
internally and then run on Cassandra database. The result of

query map back to the GUI of CBCQL. The mapping from
CBCQL to CQL is shown in the Table 1 below:

TABLE I. MAPPING OF CBCQL TO CQL

S.No CBCQL Query CQL Query
1. Create No mapping.
Context<ccontext_name>;
2. Add Table<table name>; Select*from<
Keyspace name.ccontext_name>
3. Select<column namel>,< | Select<column namel>,<colum
column_name2>,<column | n_name2>......... from
_name3>.......... < <Keyspace name.ccontext name
>3
4. Select<column_namel>,< | Select<column namel>,<colum
column_name2>.....WHE | n_name2>.......... from
RE <condition>; <Keyspace _name.ccontext_name
> WHERE <condition>;

5. Select<column_namel>,<
column_name2>.... WHE
RE <condition]> and

Select<column_namel>,<colum
n_name2>...... from
<Keyspace_name.ccontext_name

<condition2>....... ; >WHERE<condition1>and
<condition2>...... ;
6. Save context | No direct mapping'

as<scontext_name>;

7. Recall Select*
Context<scontext name>; | from<keyspsce name.scontext n
ame>;

8. Delete
<dcontext name>;

context | Drop
table<keyspace name.dcontext n
ame>;

E. Architecture of CBCQL System

The architecture of CBCQL system is shown in Fig. 2.
The front end provides CBCQL GUI for interaction. A user’s

! Two queries are invoked for Save Context query. The first is Create table
and second is Insert into table.

query is expressed using the GUI. This query is passed to the
CBCQL system. Within the system, it is actually received by
the CBCQL query engine. CBCQL query engine stores some
information on metadata store and accesses information from
metadata store and passes the CBCQL query with this
information to query mapper. Query mapper maps the CBCQL
query to CQL query and passes to Cassandra database. There
may be one, more than one, or no CQL query for a single
CBCQL query. The mapped CQL query runs on Cassandra
database. The result of the query is passed to the CBCQL
engine through query mapper. The CBCQL query engine
stores some information from result to metadata store and
sends the result to the GUI. Now the user will see the result
from GUI and query on it. The system is designed in such a
way that the query of the user will run only in its Context. All
these processes are hidden from the user. The user will only
query through the GUI and will see his result in the table of

the GUL
()
/ | Result I| | ClI3C{1L Query | \
I ¥

CBCOL Query

Result

Meta Data CBCQL QUBI’V
Meatdata
Store Meta Data Engine
t |
| Result | | CBCAOL Query |
| |

Query Mapping
\ ¥ I /
1

1
| Result | | CaL Query |

Cassandra Database

Fig.2. Architecture of CBCQL.

F. Data Set For Experiment

We have taken the dataset from [15] and did some
modifications as per our need. In our dataset, there are fifteen
attributes, and one thousand five hundred three rows, for
describing the homes for sale. These attributes are price, baths,
beds, city, area, other services, parking lot, placelD,
Rpayment, sq__ft, state, street, type, url, and zip. A user can
find a desired home by putting conditions on these attributes.
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G. Query Execution And Results

We created a GUI by using Java Swing. In the first part of
the GUI, there is a text area, for writing query followed by a
dynamic table that is created for showing the results of the
queries. Next, in the third part we have shown the query
execution time and the messages. The number of rows, we get
from the execution of a query is printed in the textArea field of
our GUI In the last part, there are three buttons. Execute

This query has added the table in the context. Table Data3
is our data set. In our dataset, we have taken fifteen attributes
to describe a home. The client will put conditions on these
attributes to get the most suitable deal for him.

3) Select price, baths ,
placeid , rpayment , s 1,

beds , city , area , parking lot ,
e

. . Select price , baths , beds , city , area , parking_lot, placeid , rpayment ., sq_ft, type |
button is for executing the query. The Clear button clears the : R G PR ATt S B
text area that is used for the query. The Exit button closes the pite | bane | e | ety | are | percnglot] pecad | roamem | sat | e
1 . 205878 2 3 SACRAMEN... (closed fee 132774 cash 1430 Residential |«
GUI Querles are as fOHOWS' 368500 0 4 %KCRAMENM closed es 135048 SA 3615 Residential |=|
91000 2 2 |SACRAMEN. . closed es 133008 cash 918 Residential
114000 it 3 }EKCRAMENM closed fee 132982 cash 966 Residential
]) Create Context abc 114000 2 4 SACRAMEN. . closed fee 132083 [cash 1448 Residential
P et ittt R 95000 i 3 |SACRAMEN. . closed public 133007 [cash 1082 Residential
452000 3 3 SACRAMEN... (closed es 135040 MasterCar.., (1337 Residantial
Create Corttext b ; 304037 2 3 IROSEVILLE _closed es 135058 [cash 2800 Residential
304037 3 5 SACRAMEN... closed es 135058 cash 2800 Residential
304037 3 118 SACRAMEN. .. [closed es 135058 cash 2800 Residential
251000 2 3 SACRAMEN. . [closed es 135068 SA 1326 Condo
839000 2 4 SACRAMEN... (closed public 133033 American_.. (1624 Residential
137760 2 0 LINCOLN closed es 134991 MasterCar... 2030 Residential
164000 1 2 [SACRAMEN... closed es 135090 cash 1120 Residential
164000 1 3 |SACRAMEN. . closed es 135090 cash 1120 Residential
164000 1 4 SACRAMEN... closed es 135090 cash 1120 Residential
164000 1 46 SACRAMEN... (closed es 135090 cash 1120 Residential
164000 2 0 SACRAMEN... (closed es 135099 MasterCar... (1248 Residential
164000 2 5 CARMICHAEL closed es 135098 cash 1039 Condo
135000 2 2 CARMICHAEL closed es 135032 MasterCar... 1211 Residential
135000 2 3 CARMICHAEL ’m es 135032 MasterCar... [1211 Residential
135000 2 3 SACRAMEN... closed none 135032 Mastercar... (1211 Residential
135000 2 187 [SACRAMEN. . [closed none 135032 MasterCar,, (1211 Residential
188325 1 2 |SACRAMEN. . closed yes 135090 cash 1120 Residential
108750 |2 2 |SACRAMEN. . closed yes 135105 |[cash 1022 Residential ||
QUERY EXECUTED SUCCESSFULLY In : 7540.0 mill sec.
The number of rows Inserted Is : 1503.0
Execute H Clear | Exit

context abc is created. In : 1436,0 mill sec.
The number of rows Inserted is : 0.0

Fig.5. Output of query 3.

In this query, the client selects some relevant attributes to
him and leaves the remaining.

4) Select * WHERE

e="Residential’ ;

Execute H Clear | Exit
" Select * WHERE type = ‘Residential ;
Fig.3. Output of query 1.
price baths beds city area parking_lot |  placeid | rpayment sq_ft type
2) Add Table Data3 : 05878 |2 3 SACRAMEN,.. (closed fea 132774 cash 1430 Residential |+
- 388500 0 4 SACRAMEN.. closed yes 135048 VISA 3615 Residential |=
91000 2 2 SACRAMEN. . (closed yes 133008 cash 918 Residential
IAdd Table Data3 ; 114000 1 3 SACRAMEN. . (closed fee 132982 cash 966 Residential
114000 2 4 SACRAMEN. . closed fae 132983 cash 1448 Residential
95000 L 3 SACRAMEN. . (closed public 133007 cash 1082 Residential
price | baths | beds | city | area |other..|parkin..| placeid|rpaym..| sq_ft | state | street url 7ip £i360 g 4 EOEVMEN Tiee o Vi HnlLE cash g e el
05878 13 3 VT A e 155778 [oash 430 &P 58 > 55387~ 452000 3 3 SACRAMEN. . closed yes 135040 MasterCar.., 1337 Residential
5 = 304037 2 3 ROSEVILLE  |closed yes 135058 cash 2800 Residential
368500 [0 4 SACRA.. |closed none  yes 135048 VISA 13615  |Morelos 4186 ... i 95742 |=
91000 2 2 SACRA. |closed nome |yes 133008 [cash 918  [SanL.. 1016.., B 95838 EULLEIE S 3 EACIWIEN eloss Sy 135056 [cash ikl el
1140001 3 [SACRA.|osed |nome [fee (132982 cash 966 [famali..523E. F 55838 Ehins 1 STV N e ChA S 195058 eash ikl HELHR
114000 2 i SACRA.. [dosed Inone [Fes 132083 cash 1448 SanL. 3503 .. 7 95820 839000 2 4 SACRAMEN... (closed public 133033 American ... (1624 Residential
G500 1 3 SACRA. closed none public 133007 cash 1082 [P A0 M. 7 95838 137760 2 0 LINCOLN closed yes 134991 MasterCar.., 2030 Residential
277980 3 4 SACRA.|dosed none |yes (135063 lcash  |2056 |ramali..8507.. i 95758 %gjggg i 3 :ﬁgmgx ‘}““g {8 E:ggg Ca": ﬁgg i“lge"?a}
452000 |3 3 SACRA. |closed nome |yes 135040 Maste.. 1337 |mexico 6715.. 7 95815 et e C“’“d i e C“h e R“‘de“t“"
304037 |2 3 ROSEV..[closed |none |yes  |135058 lcash 2800 [S.LP. |4727. P 95835 4 ] Vi e Rl
304037 3 5 SACRA.. closed none  yes 135058 cash 2800 [SLP, 4727 .. R 95835 AehIE L 46 SOEMNEN Dicie pe = 4ee 185080 cash L e sienial
304037 3 118 [SACRA..|closed |none lyes 135058 [cash 12800 IS.LP. 14727, 7 95835 164000 2 0 SACRAMEN, . [closed yes 135099 MasterCar.., 1248 Residential
251000 12 3 SACRA.. closed |none _yes 135068 [ViSA 1326 [Tama.. 4010 A 95608 135000 2 2 CARMICHAEL |closed yes 135032 MasterCar.., 1211 Residential
8390002 4 [SACRA.|closed none [public 133033 Amerc. 1624 |rama. 3935.. 7 95650 LR S 2 GO TR il oo = e R e siential
137760 |2 0 LNCOLM [closed |none yes 134991 |Maste.. 2030 5P 15342, 7 95835 135000 2 3 SACRAMEN, . [closed nane 135032 MasterCar.., 1211 Residential
164000 |1 2 SACRA.. closed |none _yes 135090 lcash (1120 [SLP 2622 A 95833 135000 2 187 SACRAMEN. . (closed nane 135032 MasterCar... 1211 Residential
164000 [1 3 SACRA.closed |none lyes (135090 [cash (1120 [SIP  |2622.. i 95833 188305 |1 2 SACRAMEN., closed _yes 135090 cash 1120 Residential
164000 [1 5 SACRA.|dosed none |yes (135080 cash (1120 [SIP_ [2622.. B 95833 108750 2 2 SACRAMEN.. closed _ yes 135105 jcash 1022 Residential
164000 [1 16 [SACRA.closed nome lyes 135090 lcash 1120 [SLP  12622. i 95833 o i SACRAMEN.. closed_yes 15105 cash i Residential |
164000 [2 0 SACRA. closed nome  lyes 135099 Maste.. 1248 |sp  7825.. b 95828 108750 3 3 SACRAMEN... closed _yes 135105 |cash 1022 Residential |»
164000 2 5 CARMI.., closed Internet yes 135098 (cash 1039 |SLP 5201 L., ? 95758 QUERY EXECUTED SUCCESSFULLY In : 7383.0 mill sec,
135000 (2 2 CARMI., closed |none  lyes 135032 |Maste.. 1211 [SLP  |64BS... i 95838 The number of rows Inserted is ; 1379.0
135000 2 3 CARMI.. |closed nome |yes 135032 Maste.. 1211 [SIP  G4BS.. 7 95838 -
135000 2 3 SACRA..[closed none none 135032 Maste..|1211 |SLP 6485, it 95838 Execute ” Clear | Exit
135000 2 187 [SACRA..[closed |none |none  [135032 Maste.. 1211 [SLP  |6485... 7 95838 .
188325 |1 2 SACRA..[closed |none yes 1135080 [cash (1120 [SLP  [2622.. ? 95833 Fig. 6. Output of query 4.
108750 (2 2 SACRA.. |closed none  yes 135105 [cash (1022 [sLP 4533 L. Resid... 2 95842 |y
Table Data3 is added in context abc In : 9792.0 mili sec, . . .
The number of rows inserted s : 1503.0 This query selects all records for home of type residential.
Execute \| Clear | Exit The result of this query has same fields as of query 3 as shown

Fig. 4. Output of query 2.

in Fig. 6.
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5) Select price , baths , beds , city , area , parking lot ,
placeid , rpayment , sq _ft WHERE beds = 3 and baths > 1 ;

7)Select city , price , area , parking lot , placeid , sq__ft
WHERE parking lot="yes' and city="SACRAMENTO' ;

Select price , baths , beds , ity , area , parking_lot . placeid , rpayment ., sq_ ft WHERE -] Select city, price , area , parking_lot , placeid , sq_ft WHERE parking, CRAMENTO'
beds = 3 and baths > 1 | =

price baths beds city area parking_lot placeid rpayment sq_ft city price area parking_lot placeid sq_ft
205878 2 3 SACRAMENTO |[closed fee 132774 cash 1430 & SACRAMENTO 452000 closed es 135040 1337 =
452000 3 3 SACRAMENTO |closed 25 135040 MasterCard-.. 1337 1= SACRAMENTO 108750 closed es 135105 1022 =|
304037 2 3 ROSEVILLE closed 88 135058 [cash 2800 SACRAMENTO 140000 closed es 135031 1080
135000 2 @ CARMICHAEL |closed s 135032 MasterCard-... 1211 SACRAMENTO 174313 closed es 135086 1714
135000 2 3 SACRAMENTO |closed none 135032 MasterCard-., 1211 SACRAMENTO 147308 closed es 135097 1082
108750 3 @ SACRAMENTO |closed s 135105 cash 1022 SACRAMENTO 600000 closed es 135046 1511
179000 2 3 SACRAMENTO |closed public 135021 cash 1265 SACRAMENTO 123225 open es 135034 1050
236250 2 @ GOLD RIVER  [closed s 135001 SA 1291 SACRAMENTO 136500 closed es 135098 1380
138750 2 3 ELVERTA closed public 135098 bank_debit ... 1116 SACRAMENTO 335750 closed es 135055 2354
138750 il @ FAR DAKS closed public 135098 bank_debit ... 1116 SACRAMENTO 242638 closed es 135071 2163
140000 2 3 ELKGROVE  |open 25 135031 MasterCard-.. 1266 SACRAMENTO 241000 closed es 135071 1269
140000 2 3 |GALT closed none 135031 MasterCard-.., |1266 SACRAMENTO 198000 closed es 135078 1266
140000 2 @ SACRAMENTO |closed s 135031 SA 1080 SACRAMENTO 154000 open es 135092 1207
174313 2 3 SACRAMENTO |closed es 135086 MasterCard-.. 1714 SACRAMENTO 280908 closed es 135064 1284
147308 2 @ NORTH HIGH... |closed 8s 135097 MasterCard-.. 1082 SACRAMENTO 122000 closed es 135103 1118
147308 2 3 SACRAMENTO |closed es 135097 MasterCard-.. 1082 SACRAMENTO 174250 closed yes 135086 1463
600000 4 @ SACRAMENTO |closed 8s 135046 Mastercard-.. 1511 SACRAMENTO 460000 ’m yes 135048 2687
106716 2 3 RANCHO COR...|closed 25 135035 MasterCard-.. 1080 SACRAMENTO 165000 }M yes 133029 796
260014 2 3 ROSEVILLE closed es 135066 [cash 1018 SACRAMENTO 65000 closed yes 133030 932
123000 3 @ CARMICHAEL |closed s 135102 SA 1240 SACRAMENTO 62050 closed yes 133030 623
123225 3 3 SACRAMENTO \ggen 88 135034 American Ex., 1050 SACRAMENTO 90000 closed yes 135040 1337
136500 2 3 ROSEVILLE closed es 135098 MasterCard-,., 1380 SACRAMENTO 427500 closed yes 135042 800
136500 2 3 SACRAMENTO |closed es 135098 MasterCard-... 1380 SACRAMENTO 236073 closed yes 135073 1277
134555 2 3 NORTH HIGH... |closed es 135098 54 1152 SACRAMENTO 582000 closed yes 133035 2222
134555 3 3 ROSEVILLE closed s 135098 SA 1152 SACRAMENTO 183200 closed yes 135080 1603
335750 2 3 SACRAMENTO |closed es 135055 cash 2354 | SACRAMENTO @'0000 @en lyg gsos? 1541 |
QUERY EXECUTED SUCCESSFULLY In: 4716.0 mili sec. QUERY EXECUTED SUCCESSFULLY In : 2696.0 mili sec.
The number of rows insertedis : 376.0 ‘The number of rows Inserted s : 107.0

Execute ” Clear | Exit Execute H Clear | Exit

Fig.7. Output of query 5.

This query selects the record for a home with three
bedrooms and at least two bathrooms.

6) Save context as pqr ;

Fig. 9. Output of query 7.

The result of this query retrieves the detail of home with
three bedrooms and at least two bathrooms for a resident in
the Sacramento city.

sq__ft WHERE

8) Select area , price , placeid ,

gaieentce s= DT area="open’ and price < 10000 ;
price baths beds city area parking_lot placeid rpayment sq_ft + o : :

R 5 A R i o e e T - selectarea, price , placeid , sq_ft WHERE area='open’ and price < 10000 |
452000 2} 3 SACRAMENTO |closed es 135040 MasterCard-., 1337 1=
304037 2 3 ROSEVILLE  [closed s 135058 cash 2800 - -
135000 2 3 CARMICHAEL |closed es 135032 MasterCard... 1211 area price placeid sq_ft
135000 2 3 SACRAMENTO closed none 135032 |MasterCard-., 1211 9pen 4897 135008 1053 &
108750 3 3 SACRAMENTO closed s 135105 cash 1022 open 4897 135013 1393 =
179000 2 3 SACRAMENTO |closed public 135021 cash 1265 open 4897 135027 1104
236250 2 3 GOLDRIVER closed es 135001 SA 1291 open 4897 135028 1320
138750 2 3 ELVERTA closed public 135098 bank debit ... 1115
138750 3 3 FAIR 0AKS  |closed public 135098 bank debit_... 1116
140000 2 3 ELKGROVE  open s 135031 MasterCard-.. 1266
140000 2 3 GALT closed none 135031 MasterCard-., 1266
140000 2 3 SACRAMENTO |closed s 135031 SA 1080
174313 2 3 SACRAMENTO |closed es 135086 MasterCard-.. [1714
147308 2 3 NORTH HIGH... [closed es 135097 MasterCard-.. 1082
147308 2 3 SACRAMENTO |closed es 135097 MasterCard-., [1082
600000 4 3 SACRAMENTO |closed es 135046 MasterCard-.. 1511
106716 2 3 RANCHO COR...|closed es 135035 MasterCard-.. [1080
260014 2 3 ROSEVILLE  [closed s 135066 cash 1018
123000 3 3 CARMICHAEL  |closed les 135102 SA 1240
123225 3 3 SACRAMENTO open s 135034 American_Ex.. 1050
136500 2 3 ROSEVILLE  |closed es 135098 MasterCard-.. 1380
136500 2 3 SACRAMENTO |closed es 135098 MasterCard-.. 1380
134555 2 3 NORTH HIGH. .. |closed les 135098 SA 1152
134555 3 3 ROSEVILLE [closed s 135098 SA 1152
335750 2 3 SACRAMENTO |closed s 135055 cash 2354 H
Context is saved successfully as par In : 4571.0 mili sec,
The number of rows inserted is : 376.0

Execute H Clear | Exit =

" QUERY EXECUTED SUCCESSFULLY In: 3058.0 mill sec
Fig. 8. Output of query 6. The number of rows inserted s : 4.0
Execute H Clear ” Exit

Context is being saved in this query. The essential
requirement of the client was a home for residential purpose
with three bedrooms and at least two bathrooms. The result of
this query is fulfilling all these conditions. Since, in context
based querying, we cannot backtrack so it’s better to save
context and when we need, recall the context.

Fig. 10. Output of query 8.

This query displays the detail of all homes, fulfilling all the
above conditions and in less than 10000, with an open area.
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9) Recall Context pqr ;

Recall Cortext par ;

price baths beds city area parking_lot placeid rpayment sq_ft
205878 2 3 SACRAMENTO |closed fee 132774 cash 1430 =
452000 3 3 SACRAMENTO |closed yes 135040 MasterCard-.. 1337 =
304037 2 3 ROSEVILLE closed yes 135058 cash 2800
135000 2 3 CARMICHAEL |closed yes 135032 MasterCard-... 1211
135000 2 3 SACRAMENTO |closed none 135032 MasterCard-., 1211
108750 3 3 SACRAMENTO |closed yes 135105 cash 1022
179000 2 3 SACRAMENTO |closed public 135021 cash 1265
236250 2 3 GOLD RVER  |closed yes 135001 WISA 1291
138750 2 3 ELVERTA closed public 135098 bank debit ... 1116
138750 3 3 FAIR DAKS closed public 135098 bank_debit ... 1116
140000 2 3 ELK GROVE  |open yes 135031 MasterCard-.., 1266
140000 2 3 GALT closed none 135031 MasterCard-.., 1266
140000 2 3 SACRAMENTO |closed yes 135031 VISA 1080
174313 2 3 |SACRAMENTO |closed yes 135088 MasterCard-., (1714
147308 2 3 NORTH HIGH... |closed yes 135097 MasterCard-... 1082
147308 2 3 SACRAMENTO |closed yes 135097 MasterCard-., 1082
1600000 4 3 SACRAMENTO |closed yes 135046 MasterCard-.. 1511
106716 2 3 RANCHO COR... closed yes 135035 MasterCard-.., 1080
260014 2 3 ROSEVILLE closed yes 135066 cash 1018
123000 3 3 CARMICHAEL |closed yes 135102 MISA 1240
123225 il 3 SACRAMENTO |open yes 135034 American Ex.., 1050
136500 2 3 ROSEVILLE  |closed yes 135098 MasterCard-... 1380
136500 2 3 SACRAMENTO |closed yes 135098 MasterCard-... 1380
134555 2 3 INORTH HIGH. . |closed yes 135098 WISA 1152
134555 3 3 ROSEVILLE closed yes 135098 MISA 1152
335750 2 3 SACRAMENTO |closed yes 135055 cash 2354 -

Context paris recalled successfully. In : 105330 mili sec.
The number of rows Inserted is : 376.0

Execute ” Clear | Exit

Fig. 11. Output of query 9.

If the client does not find a better deal, he can recall the
context and search with some other conditions as in another
city or different price. Now the subsequent query will run on
the recalled context.

10) Delete Context pqr ;

Context paris deleted successfilly in : 13.0 mili sec.
The number of rows inserted is : 0.0

Execute u Clear | Exit

Fig. 12. Output of query 10.

This query deleted the context pqr. If pqr was our current
context, then we cannot query further in the context before
adding a table in the context, or recalling a context.

Here an example was demonstrated to show the working of
our CBCQL system. We have shown the queries and
screenshot of the results. The sequence of queries reflect the
thought process of the user. In some queries there was only
one condition to narrow down the result and in some other
cases more than one. For example, we combined multiple

conditions at some places because they are logically related
and are considered together in our daily life, as number of
bedrooms and bathrooms.

IV. CONCLUSION & FUTURE WORK

In this paper, we have proposed a new query language
named as Context Based Cassandra Query Language. The
purpose of this language is to provide a mechanism by which a
user can ask a sequence of related queries. As a result, an easy
way of querying with simpler queries and dictated by the
thought process was provided. The user has to specify only
SELECT and WHERE clause in the context. The context is
designed in such a way that it fetches result from the context
and updates the context with the result. Once a condition was
expressed in a query within a context, there was no need to
repeat the condition in the subsequent queries. We provided
the facility of saving a context and recalling it, so backtracking
is also easy for the user while querying. CBCQL has the same
power as Cassandra with additional functionality because it is
built over and above Cassandra. For using CBCQL we have
provided a GUI which is very easy to use and simple to
understand. CBCQL has a very simple and case insensitive
syntax, so the possibility of errors is reduced. Cassandra is a
new database and there is a major difference in terms of power
and functionality in every new version of Cassandra. Even
with low support of Java for Cassandra database the system
was fully implemented with the desired results. In this paper,
we implemented CBCQL for native data types of CQL. In
future CBCQL can be implemented for collection data types
and string data types (custom data types) of CQL.
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