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Concurrent Execution of Online and Batch Transactions
on Shared Memory Multiprocessors

Tetsuji Satoh, Ryoji Kataoka, Yasuhiro Hirano and Ushio Inoue
‘NTT Network Information Systems Laboratories

In non-stop online applications, batch transactions such as statistical analyses are required
to be executed concurrently with online transactions. This paper discusses on a parallel pro-
cessing architecture and a priority-based buffer management algorithm which enables concur-
rent execution of online and batch transactions. In the proposed algorithm, priorities of buffers
are decided by both data-types and access-patterns of transactions. A top-down execution con-
trol with resource allocation balances the exccution speeds of transactions on a shared memory
multiprocessor system. The effectiveness of them are evaluated by simulation and prototyping.
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Access Seq.
Genarator

Online/Batch Users

L
=

Buffer
Manager

Access Sequence
Online Tx:

Y
N /Done?
PU

>ID+LE_°.;\¥

t1: Index read time
12: Index search time
A t3: Table read time

| t1 2 13 t4 15
=

Batch Tx:
| 16 t7 6 t7 16
— —t —

t4: Tuple extract time
t5: Thinking time(wait)
16: Pags read time

t7: Tupie search time

H2.>320—-3>FFN

®1.FHE/NS X -2

Database Mods/

Index size
Table size

1,000 pages
10,000 pages

Transaction Model

Online users
Batch users

Oto5
Oto1

Online Transaction

t1: Index read time
t2: Index search time
t3: Table read time
t4: Tuple extract time
t5: Thinking time
Access pattern

Index

Table

depend on buffer mgr
2 mSec

depend on buffer mgr.
1 mSec.

100 mSec.

normally dist. m: 500, std: 100
normally dist. m:5000, std:1000

Batch Transaction
16: Page read time
t7: Tuple search time

Access patten
Number of pages

depend on buffer mgr.
10 mSec./page
Sequential

100 pages/transaction

Workload Model

Disk access time
Buffer search time

16 mSec.
0.01 mSec./page
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- 'mS (a) No priority
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1 2 3 4 5
Online users
- (b) Priority by object type
ms (b) Priority by obj yp!
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Online users

(c) Proiority by object and access types
mS

30 T
g_;f
-;205 ----------------- -T ------ 1
g P
10
o L

N:

1 2 3 4 5

Online users

500 pg, No batch exists {4 s00 pg, A batch exists
B 2000 pg, No batch exists F9 2000 pg, A batch exists

EB3.4>590> 328072 aOiERR

2.8y F RS H S g OISERE

Buffer Online users
Rekes pages| O 1 2 a 4 5
(a) 500 | 241|243 1243|244 | 244} 244
2000 | 214|219 | 2119221 | 2.20| 2.20
500 | 2.41| 2.50 | 2.50 | 2.50 | 2.50 | 2.50
(®) 2000 | 214|224 | 224 | 2.27 | 2.27 | 2.27
500 | 2.41|2.50 | 2.50 | 2.50 | 2.50 | 2.50
(©) -2000] 214|224 | 2,25 | 2.25 | 2.25 | 2.25
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bufbDelete()
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