NAIST-IS-DD0461024

Ooon

Jobgobobobobobuood
iIcCroguoooooooooon

oo oo

20070 90 190

ggbbobooodgoboo
ggbobobod bbbodoogaon



gbobbboogoobbbooooobbbboooad
00((@00)00000000000DO0O0O0O00oOO0O0

gb ag
gobooo
oo od oo gobooodgd
gb g oo gobooodgd
gb odg obodg gogboodgo

gb og obodd oodgooboo
gb og obod gogoooo



Jobgobobobobobood
icrogooooooooooo:

oo gd

goon

gooooooobOobboooboobooboobOoboboICcToDoobDOoD
OoboooooIicrogbooooooogbooobooooooobooobooo
gboodgbbobbodoooobbbbuoooobbooobbboooobon
gbboggbooggbooobboobooobbuooobboaboboboobo
gooboogaooo

gbbodgbbugbobogbboobboobbuoobbuoobbuoaoo
gbobboobouooobbbooodoooobboooobbooobbo
gbobogdbbogbbuoobbuoobbuodgbbbbobboobboonn
gbobobuoogbbbbouoogbbbbooooobbboooon

gOoobOooooooboboooooICcrocoobobooboboobobooooD
gbgboboboobuodgobobboobuodubobobooboobobon
godbdbgbobobuoboobobobobobooooboooooooboo
gbbogdbobogbboobbuoobbuooboboobobooobooobo
gbobbuoooobbooooobbbog

. Jgooogooooobobbboobboobobobobbbbboobooooobn
gooobbobooouotdououuuuouodoooogoooooon
goobobbbboobootbtboududoodooooooooooooon
gbboboogobbooogoboo

*0000000000000 ODOU00O0O0O0 DOoooOoooOd ooog, NAIST-IS-
DD0461024, 20070 90 190.




2. 0000000000 LOOO0DbDObDOobOOUObOObOObOAPIODOODODO
OOOD0APIODO0OO0OODOODOODOODOODOOODOODOODODODOD
goobbbobooototououguuugoooouoououuauooaag
gobobbbuoodbbouoooobbobuoodobbobooobbaogo
gooobobbbbbbbbbbotbooooooobbboooooon
godbbbddddddoooooodooddouuuoobobboo
gboboogobobboogoooobon

J.UdboobboobouobbooboooboooboosQrLuoooobooon
gooobobobbboooooobbobbboooouoooooooaa
gooobbobbbooooggooooobobbbooooooon
goobobbbboototbotouduuuooooboooooooobgag
gooobobbbbbbbbdoduoogobbbobbooooooon
gbbbouoogobbbuoodgbbbbouoooobbboooobobon

O0O0DbO0000bO0JawvalDOODDODOODOOODOOJDBCOOODOODO
gbobogdgboggbogbbuoobbbbodgbboobbuoobboonon
gbboggboggbooobbogbbogboboobooogbbooooboo
gbboboooobbbobouoooobbbooodgboo

gobooo

gbobboogobbbuooobbuoogobobuoooooon

i



Studies on System Dependability
Improvement with Extended Database

Connection Layers for ICT Services *

Nobutatsu Nakamura

Abstract

Information and Communication Technology (ICT) Services are indispensable
to many social activities at present and it is required to maximize ICT system
dependability. In order to improve the dependability, the systems should have re-
dundant hardware/software modules. Once any failure has occurred, they would
make failover using the modules. Therefore, the system layer key function is to
manage the redundant modules.

Many existing methods are managed at either storage layer or database layer.
Their replications are fixed and cannot be controlled corresponding to various
and dynamic dependability requirements of current ICT services. In database
replication, there is another problem of performance degradation due to the server
load increase.

In this paper, I propose a redundant module management technology using an
extended database connection layer that is a standard interface between appli-
cation servers and database servers in common ICT system configurations. The

proposed technology has following features;

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0461024, September 19, 2007.
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1. Since the redundancy is managed at an application layer, the database
server load doesn’t increase. While the number of simultaneous connec-
tions increases, performance doesn’t degrade because my extended database

connection layer controls database accesses at application servers.

2. As many applications are using standard database connectivity APIs, the
library providing this APIs can be replaced to the newly developed library.
Then, upgrading redundant system configuration isn’t required to change
any application program source. In addition, since database access logs
are buffered and managed at the database connectivity layer, a redundant
database server can be both attached to and detached from the system

without stopping a service.

3. The exchanged data through database connectivity library is SQL and can
be monitored easily. The proposed technology enables flexible redundancy
management control using the monitored situation. As there are various
dependability and performance requirements for ICT service system, the
minimum requests are transmitted to the redundant modules corresponding
to the requirements. Then, the system performance can be maximized

under guarantee of system dependability.

In order to evaluate the proposed method, I extended JDBC; database connec-
tion layer implementation in JAVA. I compared the extended JDBC with existing
methods using benchmark programs and confirmed good performance and flexible

replication for various dependability requirements.

Keywords:

dependability, fault-tolerance, database connectivity, transaction, system man-

agement
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e PreparedStatement.executeUpdate
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1. SELECT c_discount, c_last, c_credit, w_tax FROM CUSTOMER,
WAREHOUSE [0 WHERE w_id=7 AND c_w_id = w_id AND c_d_id = 7
AND c_id = 7

2. SELECT d_next_o_id,d_tax FROM district WHERE d_w_id=7 AND
d_id="?

3. UPDATE district SET d_next_o_id=7+1 WHERE d_w_id=7 AND d_id=7

4. INSERT INTO ORDERS(o_id, o_d_id, o_w_id, o_c_id, o_entry_d,
o_ol_cnt, o_all_local VALUES(?,7?,?,7,?,7,7)

5. INSERT INTO NEW_ORDER(no_o_id, no_d_id, no_w_id) VALUES(?,7,7)

6. SELECT i_price, i_name, i_data FROM item WHERE i_id = 7

7. SELECT s_quantity, s_data, s_dist_01, s_dist_02, s_dist_03,
s_dist_04, s_dist_05, s_dist_06, s_dist_07, s_dist_08,
s_dist_09, s_dist_10 FROM stock WHERE s_i_id=? AND s_w_id="?

UPDATE stock SET s_quantity=7 WHERE s_i_id=? AND s_w_id="?

8. UPDATE stock SET s_quantity=7 WHERE s_i_id=7? AND s_w_id="?
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