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Abstract Recently, the need for non-stop service is increasing by the business mission-critical Internet banking,
e-payment, e-commerce, home shopping, securities trading, and petition business increases, clustered in a single
database of existing, redundant research on high-availability technologies related to technique, etc. is increasing.
It provides an API based on the Active Log in addition to the technique of redundancy, ALTIBASETM Log
Analyzer (below, ALA), provides scalability and communication of the same model or between heterogeneous.
In this paper, we evaluated the performance of ALA by presenting the design of the database system that you
can use the ALA, to satisfy all the synchronization features high scalability and high availability, real-time.
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(Table 2) Requirements of Interface about ALA

Terms Concepts
- An XLog is a logical form of log that
results from the conversion of a physical log.
XLog It is used to store a history of transactions

involving DML (INSERT, UPDATE and
DELETE) statements such that it can be
accessed by users.

- The XLog Sender is the module that
analyzes active logs to create XLogs, which
it then passes to the XLog Collector.

XLog Sender

- The XLog Collector is the module that
XLog Collector | receives meta data and XLogs from the XLog
Sender.

- The Log Analysis API is used to obtain
XLogs and meta data that are used to
interpret the XLogs.

- Handshaking is the task of checking the
protocol version, meta data, etc. before the
XlLogs are sent

from the XLog Sender to the XLog Collector.
- The XLog Queue is the place where
available XLogs are stored before they are
accessed by users.

- The XLog Pool is memory that has been
allocated for the storage of XlLogs.

- The transaction table is the place where
information about transactions, including the
status of transactions, is stored.

- The SN (Sequence Number) is the serial
number of an individual log record.

- The Restart SN is the SN of the active log
from which reading will resume when the
XLog Sender is

restarted.

- Replication is a module that is used to
synchronize data between two Altibase
databases. For more

information, please refer to the ALTIBASE

Log Analysis
API

Handshake

XLog Queue

XLog Pool

Transaction
Table

SN

Restart SN

Replication

HDB Replication Manual.
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(Table 1) Classification by TimeSten replication

operation
Terms Concepts
The asynchronous transfer to the Subscriber
No Retuen . .
the Commit transaction
Before responding to the application
Retuen transactions Commit, and ensure that it is
passed to the subscriber
Before responding to the application
transactions Commit, to ensure that is
Two-Safe . . .. .
transmitted to the subscriber, it is applied to
the log file
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(Table 3) The operating division of ALA Features
Operation
Division

Recored Order

Features

- AUTOCOMMIT MODE

- Transaction XLog run in order to Record

- NON - AUTOCOMMIT MODE

- Keep Transaction Table

- Order to run the Commit Transaction XLog

- COMMIT XLog is received, then that
transaction can be obtained XLog

- Savepoint related XLog is not provided
because it does not require

- XLog of the Transaction rollback can not
be obtained

Commit Order

<Table 3> The operating division of ALA Features
o o]&) AF&A= XLog Queue=H-E Log Analysis API
& AMEEIA XLogE #41/H3ste] Xlog Receiveroll
Aggeh ARSo] B Xlogdll &9dH W= Xlog
Poolel] WH3ksle] XLog Collectoroll Al AjAE-3}A] Tk
ol ayoez Yehlw o} [Fig. 5] The internal
structure XLog Collector®} #t}.
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Ayl dolel= UPDATEZ} H7Fssith  skA|uh
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Tabledl Wajx= DDLS 3 = ¢lon, Xlog
Sender®} Replication SenderZ ¢4 o) 3271714 wh=
& ik AR olF kel EE] API7|Rte R F2E Y]
wj &, Tableoll wte} FKZ 7F7] Table® 221 ¥4 o
ol 7¥Estal Lazy RERF A Qo] 7hsah, o]Fs)
SYNC 7%5& A ¢3A] &=th

3.2 Log Analysis API

Log Analysis APIi= C/C++ 910] 7]uko.2 A}-8-z}9]
o Zg] A o] Aol A &= APIo]H, XLog Senderol| A
XLogE Wil o] & #A4/Mgsh= 758 AlEgit. o
<Table 4>+ Files required to create the applicationg
e

<Table 4> Files required to create the application®}
7] Log Analysis APIE A}-8-317] 94 S8X2 17
9] Header 3W}Y=ZA alaTypesh, alaAPLh 3}
include 3hal, Library 4= #3A] libala_slx B+
libala.xS #A3[oF3tt}. header 342 alaTypes.holl =
XLogE ®Aat7] 919 13 7FA¢] EAA #3 XLog
o} 2 7141¢] Control & XLog7} 42l¥o] ek EA
AR AA XLogole ERANAS Commit/ Rollback T
%, Insert, Update, Delete®} %2 DML &,
Non-Autocommit Mode AFH& Al Savepoint ZH& -

TS

(Table 4) Files required to create the application

File . L.
Type File name Description
This file contains the definitions of data
N types and macros that are necessary
dlaTypesh when writing a client program using the
Header Log Analysis APL
cade This file must be included when
authorizing a client program using the
alaAPLh Log Analysis APL
It includes the alaTypes.h file.
libala_sl.x Thls is the Log Analysis API shared
Library library.
1orary . This is the Log Analysis API static
libala.x |,.
library.

LOBS} 22 & o]l tjgh Fito] A= o= o
91t} Control & Xlogoll+= XLog Sender’} WEY =
A4 A4 Z& AN F2E orlske ghol Aoxof 9
o} webA, AHEAE AolE g Vel E XlogEeE ¥
Asto] ERAMT R mE HE H A s} 7hssith

header 79l alaAPLh T}oll= 34 #2E A%
API®} XLog Collector #+# API XLog Analysis &
Conversion AP} ej=o] 9tk ofe]l <Table 5>
The main function of the Log Analysis APIS YERTH

(Table 5) The main function of the Log Analysis API
Log Analysis
APL
Creating and
Destroying the
Log Analysis
API Environment

Funtion Type Function Name

ALA_InitializeAPI

Environmental
Management
API

ALA_DestroyAPI

ALA_EnableLogging
ALA_DisableLogging
ALA_CreateXLogCollector
ALA_AddAuthInfo
ALA_RemoveAuthInfo
ALA_SetHandshakeTimeout
ALA_SetReceiveXLogTimeo

Logging

Creating and
Preparing the
XLog Collector

ut
XLog ALA_Handshake
Collector o ALA_ReceiveXLog
APL Receiving Meta
Data ALA_GetXLog
and XLogs
ALA_SendACK
ALA_FreeXLog
Terminating an
XLog ALA_DestroyXLogCollector
Collector
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ALA_GetXLogHeader
ALA_GetXLogPrimaryKey
ALA_GetXLogColumn
ALA_GetXLogSavepoint

XLog

XLog ALA_GetXLogLOB
Analysis ALA_GetProtocolVersion
& ALA_GetReplicationInfo
Meta Information ALA_GetTablelnfo
C . ALA_GetTableInfoByName
onversion
AP ALA_GetColumnInfo

ALA_GetIndexInfo

ALTIBASE |ALA_GetInternalNumericInfo

Internal Data ALA_GetAltibaseText
Type ALA_GetAltibaseSQL

¢l <Table 5> The main function of the Log
Analysis APIo] Ae]¥l Log Analysis APl 8 =%
7o 2 A A2 ALAS Log Analysis API AH& <24
= Awshd 29 [Fig. 6] Order of use of the Log
Analysis API of ALA®} 7t}

STEP 3-b. Get XLog
2| - ALA_ReceiveXLog

- ALA GetXLog
STEP 3-c. XLog
Analsis / Convertsion

- XLogAnalysis & Conversion API

STEP 3-d. XLog remove
/ Send ACK

STEP 1. Log Analysis API call to
create the environment /
Logging start

- ALA InitializeAPl
- ALA EnableLogging

STEP 2. XLog Collector
creating / setting
- ALA_CreateXLogCollector
- ALA_AddAuthInfo
- ALA_RemoveAuthlnfo

- ALA_SetHandshakeTimeout
STEP 4. XLog Collector remove

- ALA SetReceiveXLogTimeout
- ALA_DestroyXLogCollector

STEP 3-a. XLog Sender T

Handshaking — -
- ALA_Handshake STEP 5. Logging end
/ Log Analysis API
Removing the calling
environment

- ALA_DisableLogging
- ALA DestroyAPI

- ALA_FreeXLog
- ALAZSendACK

JI—_

[Fig. 61 Order of use of the Log Analysis API of
ALA
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ALA_Handshake()& Z%3}o] XlLog Senderel A34d¥
XLog Collector®} Handshake 3tc}. o]% STEP 3-h.ol
A XLog Sender= AH&-AF EWHAA Active LogE H$H

_1)4 ﬂl-l)l'

+ XLogZ XlLog Collectoroll Al A%3tct A4
ALA_ReceiveXLog(), ALA GetXLogOE
XLog Collectorell ¢]&l] XLog Queuedll H¥ T} 489
XLog+ STEP 3-c.olA] XLogAnalysis & Conversion
APIol| o8l #2415 1 Wgkalo] XLog Receiverdl] 43k
o} H%¥ XLoge STEP 3-d.ol4 ALA_FreeXLog()ol
]3] XLog queuedl Al AAE I AIAR 7 AAHE-E
t}.  o]% Xlog Collector= XLog Senderl
ALA SendACK()E Xt} STEP 3-b.ollA4] STEP 3-d.
712 XLog Senderﬂ- 557] A7HA] XLog Queue®ll
UE Xlogdll thal] WHe 8 H ) Xlog Senders E5.3)
™ STEP 4.9 A4 ALA_DestroyXLogCollector()ﬂ o=
o] Xlog Collectors A7AstaL, STEP 5.4
ALA_DestroyAPI(), ALA_DisableLogging()& & %3}
Log Analysis API3H3-& A1 A3kl Logging s & =gt

H XLog
o]-8-3

riropo

3.3 1II2YS {lst ALA A 2t
ALTIBASEAA AFshes olF3t 7153 ALAE

e

DBMSo A Ul o)A A&== 593 o538 RS A
43t} olgll= <Table 6> Feature comparison of ALA
with Replication®]t}.

(Table 6) Feature comparison of ALA with
Replication

Feature

- Can be set up to up to 32 linked Replication
Recevier and Replication Sender

- In One Way system, in order to connect to
multiple servers, it is necessary to Replication
Receiver and Replication Sender of each to
produce only the number of servers of each

- Replication transaction will not be sent
The wuser can not modify the replication
transaction XLog

- Can be set up to up to 32 linked Replication
Recevier and Replication Sender

- There is no limit to the number for the
connection to multiple servers from XLog

ALA Collector in the One Way system.

- XLog Collector and can be located on any server

- Replication transaction can be transferred

- User analysis / convertible XLog the replication
transaction

Division

Replication

9] <Table 6> Feature comparison of ALA with

Replication®} #¢] ©]53} 7% o]F3s BE 4
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AAZ, o]Fatel Bl ALAS SHH o= F7}
3% = k. thA] EeiAH, 5 Tableol disl] o5
ste} ALAE sAld #AE 5 9lem, ALA9] Xlog
Sender+ XLog Collector} o2 G415 7] wjitol]
o 3271 Xlog Receiver?] #eko] glojzic}.

EAZ, APL 7|Wo 2 Fasly] wid 4 ol
Tabledll w2} XlogE 4/4 2lgte] AFEAE o2 I
238 dolHwE FE5 AYF olFart 71Esith

AAZ, A2 S-SRI FA] WEE F e
v, o]%3} Senders 1¥] /| A9 F87} jlo] 8=
Zgle] 91x]o] we} DBMSS] CPU AH-E4& =4
Atk

ALAE AHg3te] Bals P48 wrEe] ot o)
2} t}& <Table 7> ALA node classification3} 7o] Al
A2 FEE 5 gk

o}
]
ok
o}

(e

il

&

(Table 7) ALA node classification

Feature

Classification

- The actual service server

Active server .
- XLog applying remotely connected servers.

- Server that is not the actual service
(Failure / server switching for an HA

Standb; . .
s(ei:very configuration)
- XLog applying remotely connected servers.
(Auto-recoverable failure)
- Server that is not the actual service
Master i
(statistics management)
server

- XLog applying remotely connected servers.

%] <Table 7> ALA node classification®} 2] 24|
AUl 2g SRR frel uhe s XLogE Ao
AZAE Aol ALEE=RA F-5 wE 7} == g3

o wet g7t 7hsatth ZoH <HolE 7>& 7uke
2, o} gk o] ALA F4 BElS ofdf gt 2
o] T/ + Urh

ru

3.3.1 Active-Active E4I B E!
_]

Active - Active B4 BE& A E = TE7} A7)

Aul2-g st W doled e XLog® 970%
QA5 Aulo] Agehs Fxolth oled B4 mue
F2 Aquzel Neh R4S 98 F2 AT 19

[Fig. 7] Communication model of Active - ActiveZ
LERATE

| DML transaction for Table A, Table B |

s

1. Separated by the division of DML transactions
2. Separate transaction on the target table

INSERT
SELECT UPDATE
DELETE

~
Table A

ALTIBASE DBMS

ALTIBASE DBMS

Xlog Collector
Log Analyzer

Log Analyzer

Active Server Active Server

[Fig. 7] Communication model of Active — Active

9l 2¥[Fig. 7] Communication model of Active -
Active 2°] Zt A= 24 ¥ ERAL S XLog= ¥3
8to] XLog Collectorol| Al Z<43}1, Xlog Oollectorb
XLogE w4 Wdale] 94 Ao Ao A%
oL A5T9= ALAS 48]0 wel 9 2y 7ELo]
Table A, Table BE 3lve] 1502 A2|sbA, T

Table A¢} Table BE 22} sl 1502 &3]
A&7}t 7¥s3it
ARk Active - Active 41 292 7} DBMSS] #

PEAE TR 7] "ol FY Aol Y
Tableol] W7 EdA o] dojd 7 UESA X Aol
oJ3t dlojg FEo] WA 4 9k T3 54 Active
< o7t LA
i ;(]2

3.3.2 Active-Standby SAl D&
Active - Standby (22, Active - t}% Standby) 54!
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Fzo|t}, ols 2L BA U F
4 A, 2HEAS 918 2 AgR v a9 [Fig

8] Communication model of Active — Standby®]t}.
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[Fig. 8] Communication model of Active -
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3.3.3 Master-Active E4I 2!
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#h g 29 [Fig. 9]+ Communication model of
Master - Active©| T},

L

INSERT
UPDATE
DELETE
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3 1
ALTIBASE D3MS

Selective replication based on the

column LocNO value of Table A Active Server

ALTIBASE DBMS,

SELECT
When LacNO is ‘2
—

Log Analyzer

Active Server
N -

When LocNO is '3 (AR YRS a e o]

ALTIBASE DBMS,

Master Server SELECT

g

[Fig. 91 Communication model of Master-Active

Active Server

9l =¥ [Fig. 9] Communication model of Master -
Active Z©] Master AH#+&= Table A2l A7 LocNO2
S 7FA 2 QlTh Table Aol tgt EdlA1 o] wHAsHA
XLogE XLog Collectorol] =3 &tal Table A2
LocNO Z# 9] 3t& w43t} XLog Collector= AHE-A}
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Active AW & dlo|EE AAEer) ojejgh Ao R A
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olg] 1% [Fig. 13] Performance measurements on
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