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Technique for Concurrent Processing Graph Structure and
Transaction Using Topic Maps and Cassandra

Jae-Hyun Shin"

ABSTRACT

Relation in the new IT environment, such as the SNS, Cloud, Web3.0, has become an important factor. And these relations generate a
transaction. However, existing relational database and graph database does not processe graph structure representing the relationships and
transactions. This paper, we propose the technique that can be processed concurrently graph structures and transactions in a scalable
complex network system. The proposed technique simultaneously save and navigate graph structures and transactions using the Topic
Maps data model. Topic Maps is one of ontology language to implement the semantic web(Web 3.0). It has been used as the navigator of
the information through the association of the information resources. In this paper, the architecture of the proposed technique was
implemented and design using Cassandra - one of column type NoSQL. It is to ensure that can handle up to Big Data-level data using
distributed processing. Finally, the experiments showed about the process of storage and query about typical RDBMS Oracle and the
proposed technique to the same data source and the same questions. It can show that is expressed by the relationship without the 'join’
enough alternative to the role of the RDBMS.

Keywords : Graph, Graph Database, Topic Maps, Bigdata, Cassandra, NoSQL
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Table 1. Experiment Setup

ghost blue olive sky gainsboro_Supplier#000007514,

. CPU Intel Core2 Quad Q6600 240GHz
E0000001, instanceof, part HZa  |5.00GB
ghost blue olive sky gainsboro_Supplier#000007514, SEHH  |Windows 7 Ultimate K_spl 64bit

Oracle Oracle Database 11g Release 11.2.0.1.0 - 64bit
E0000001, occurrence_type, cassandra address
! -type, Cassandra |cassandra-1.1.0, thrift-0.7.0

ghost blue olive sky gainsboro_Supplier#000007514, CPU Intel Dual-Core E6600 3.00GHz
FEE] 1.00GB

oy
B
mn
=

E0000001, occurrence, NITOC_E0000001 HEE?2
LEHH |ubuntu 12.04 32bit, kernel 3.2.0-24
Fig. 12 part Instance Topic Cassandra |cassandra-1.1.0, thrift-0.7.0
nxE o 2 oAU AT} Q= Ae AW n A + AES T T A ARES AAst A ok AW
A EQF doly 222 olgdte] AW o AAw
5 ol AP W Lot} Ausete] AFHE o
order-to_F1801806, D0056299, occurrence_type, olf LTS gl E WA= AFE HolHE o]
cassandra address ato] B Aol i g musts Aol
order—to_F1801806, D0056299, occurrence,
SIAS_ORDERTO_F1801806 52 =o| 3 M= d|m
Fig. 13. order-to Occurrence T HlelE o] oA ALg S H o) 8 Fig. 15% ATk

;;EL};; 0171 E%/\gko]] . OML B - i o] &H3 part 'almond anthue aquamarine indian
=& 7K = Occurrence 5% 723 chartreuse’ & U3t ml& F 427
o} g 4ol 7HA Fig. 149k 22 diolel7t Y=ol 9l
o 29gke Faol EAs] db golw, dne ofAd Fig, 15, Query
st 230 ojzfuas Basl the whel BEADE 49
Augtor e a3 APRA Sote gEL gl Aol olgste]l etFe SQLE Algstel Ao
lineitem Hlo]Eol = #Eolth ek S-S 23 A VWS W] Ao ggma RS
gt B Bk 9 ANGE doe ARE 34
AS_ORDERTO_F1801806,D0056299,extendedprice, otel 1 AeE Mudt
57020.4
AS_ORDERTO_F1801806,D0056299,quantity 47 D SQLat
g Aolo] thdt SQLE-L of# <} Fig. 164 2ol e}
3o otk e8kEY A V1R & & lEaE wl
Fig. 14. order-to Occurrence Ex] ook}, wak ojud HH3 sHe /\]——9—0} (=N
olgel o oE ROBMSA AL dolelg Aet 7| oo o) AU WA HelEels g A e g
Wl whel Qe shaln o Hlwghe] olyr] wiite] 2uEe Hi Aes e
" B78 Zo] WEA Yrie AL FHET
SQL =% QA Alest = ‘SQL Developer
5. & H B ARSI, &9 Eel EAEE AR 108
A% 245k AUzt A2pe A el BERE T
51 Ad =4 st}
AEE oxAe RDBMSS 2823 Agt 7HE 54
st Fdoje] digt $HEEE vl Kot AP}AHLS 2) At 71W de] dags
Table 13} 7t} At 7IHE AoE Adstr] A e o dEE=
Q#EFe 19 HAleA A¥stal Cassandra= 2th<] duggoz T2 Y dlof st} Fig. 159 Aold o
HAlS S AEE RolA Adstgtt. 182 Cassandra) s FU3 g sbr] A% dugEL Fig 179 Z2th
d7d HEe ONE'o= Fglo] $Hd 3 HAl =9 ¥ dole] g8 e AL vy 2 4, doo] 2%
=g FA HEElEE Stk diolH EAATE 022 Ho] & ASIAZHE 719=¢t BEWY FFAEoR EY
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select sum(ee.]l_extendedprice * eel_quantity) Topic region = findTopic("ASIA”);
from region aa, Topic part = findTopic("partname_Supplier#000005533");
nation bb, belongID = "belong—to_" + region.topicID;
customer cc, List<Association> belongs;
orders dd, belongs = findAssociations(belongID);
lineitem ee, List<String> nations;
part ff, for(Association a : belongs)
supplier gg nations.add(a.memberTopicID);
where aar_regionkey = bb.n_regionkey
and bb.n_nationkey = cc.c_nationkey Fig. 18. Query Cassandra Program
and cc.c_custkey = dd.o_custkey
and dd.o_orderkey = eel_orderkey F3o) 7+ FEjz9 xRz JfFE vEHeHE 7}
and eel_partkey = ff.p_partkey A la, Eke] g wrEo AAIGH AlsdE 2}
and eel_suppkey = gg.s_suppkey ARoz HAE 7P 5 JS Aotk
and aar name = 'ASIA’ Fig. 18+ ¢85S JAVAZ 783 Zzad F=9
and ffp_name = 'almond antique aquamarine indian o iholt}, o= Fig. 179 ¢xel&9 1), 2), 3 aZH=
chartreuse’ Aoty 7 Wats M= APIE AFESH A
and gg.s_name = 'Supplier#000005538’; oo aEa o] RIS BE EIY AR B 71
Fig. 16. Query SQL ﬂﬁﬂ?} golEo] Stk= THAAA HoEs AT
7hAd gk
Aol AIAIZHE IDE Q] o] F oA Z2aHe
1. EZe] "ASIA’Sl region B 37] ANZI Zo 232 94 WEge BAHE A7 42
2). E¥ 9] 'partname_Supplier#000005538'¢! part & A APGAE 103]d 2H =45, Sty v}
% 2 A e e T
3). ASIA E¥ 3} belong-to ¥ A9l 9+ nation
w3 3] 3 231
4). % Part EZI} consist-of AT HA U 2% AT T A AoAe A A8 ‘5630399.8% 7
Lineltem %=} 271 & AN FopAIhe vk SQLE 87327} vheka,
5). 3% Lineltem?] order-to ¢1¥h& o]&3sfo] Fi3t e ZRoae 02627 LTt B8 odZe Ao
person &3 7] A9l sQLel Age ez wsolFy, 2 Py ol
6). Linelteme &3 person BEY F 3)oA z2 A AHes dead, g U 279 1/3 43 ostEn
nation %3] live-in Al 31 person =3 271 e 9 Aotk aely AF AndA nelFu 3
7). 6ol 22 person EFI  Lineltem EJ ] 8 oA Aot swom ma golE zd Ul
order-to AES] AR Fa4 7HA 2.7 RDBMSst 528 tige W& F i, RDBMS o3¢
8). el ojAR =N date viE #d A7 7197 Aen wolZzuls AHolt}
Fig. 17. Query Cassandra Algorithm
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