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in Shared-storage Database Engine
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Abstract: Shared-storage database engine, which is one of the major architectures of the database engine,
has been widely used. Shared-storage database engine achives high availability against a fault in the comput-
ing resources by sharing a storage among computing resources. With shared-storage database engine, for a
query where the throughput is limited by the computing resources, a query throughput can be controlled by
specifying the amount of computing resources. However, in a conventional shared-storage database engine,
the amount of computing resources is determined at the beginning of query execution, thus the opportunity
of specifying the amount of computing resources used for query execution is limited before the execution of
the query. In this paper, we propose a method to adjust the amount of computing resources to be utilized for
query execution during query execution. The proposed method improves the efficiency of computing resource
utilization in shared-storage database engine. For example, the proposed method allows the shared-storage
database engine to allocate the available resources to the currently executing query even if the resources were
not available before the execution of the query. We present experimental evaluations using the public cloud
environment and clarify the effectiveness of the proposed method.

Keywords: database engine, dynamic resource adjustment
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1: function ADDWORKERS(Z, num)

2: targets < choose num from available instances
3: prevWorkers < workers of stage i — 1

4 nextWorkers < workers of stage i 4 1

5 for t — targets do

6: start worker of stage i on t

7 open connections from worker on t to nextWorkers
8 end for

9: newW orkers < workers on targets

10: for p «— prevWorkers do

11: open connections from p to newWorkers
12: start to send data from p to newWorkers
13: end for

14: end function
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7 close connections from p to targets

8 end for

9: for t « targets do

10: receive all data from prevInstances on t
11: process all data on ¢

12: close connections from t to nextWorkers
13: stop worker on ¢

14: end for
15: end function
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5T —=ATIE1,024 ALy F& L7,

FEERIZH W27 ) 13, customer, orders, lineitem @ 3
KOWEEEAZITH) 7)) Q1 (K 3) &, part, lineitem
D2HEDFEFEBEEZITIZ2) Q2 (M4) @, 2207 T
JERAWZ. QlL, QQO7I vy —%K 5 I27-7. Q1
Tl customer 7 — 7V D c_custkey, Q2 Tld part 7—7
VD p_partkey (X9 5 3ERE 4TV, TNENEERD 10%,

%= 1 AWS (N. Virginia region) ZEBREREIEIC
Table 1 Specifications of AWS (N. Virginia region) environ-

ments.

Instance: EC2 c4.8xlarge

CPU 36 vCPU

Memory 60 GiB

(ON] Amazon Linux 64-bit (hvm)

Hardware Shared (Default Tenancy)

Network Bandwidth 10 Gbps

Network Location Colocated (Placement Group)
‘Worker

Number of Threads (Scan) 64
Number of Thread (Join) 1,024

SELECT o_orderkey, 1_linenumber, o_totalprice
FROM customer

JOIN orders ON c_custkey = o_custkey

JOIN lineitem ON o_orderkey = 1l_orderkey
WHERE c_custkey BETWEEN X AND Y

3 FHlEEICHW -7 1) 1 Q1

Fig. 3 Query for evaluation experiments: Q1.

SELECT 1_orderkey, p_partkey, p_retailprice
FROM part

JOIN lineitem ON p_partkey = 1l_partkey
WHERE p_partkey BETWEEN X AND Y

4 FHEERRICHW -7 1) 1 Q2

Fig. 4 Query for evaluation experiments: Q2.
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ToMEREIN BRSO N D 2 b 2R L /2.

4.4 17TV TOENEEEREREE
AERRTIE, RETLH2HIEEEFRETEL, 710
DFATHIZEN D BT HHAERZRETRETH S 2 & &R

Q1 Q2

o_orderkey = |_orderkey

p_partkey= |_partkey

Lineitem (@) Lineitem

I
Part

c_custkey = o_custkey

(|$ Orders

Customer
5 FHiEERICHW/ 7 )T 7 v) —

Fig. 5 Plan trees of queries for evaluation experiments.
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Fig. 6 Execution time of Q1.
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Fig. 7 Speedup of Q1.
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g 300 2 /1) Ql CEWEHAEERIELIT o728 &0 IOPS MEREM
2 Rtz
g 200 - Table 2 Speedup of Q1 while adjusting computing resources.
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# of instances 8 7.94
8 7T Q2 DFETH 16 15.15
Fig. 8 Execution time of Q2.
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9 7 x) Q2 OUkREM L3
Fig. 9 Speedup of Q2.
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Fig. 11 Concurrent query execution with different priorities. w/o Dynamic resource

adjustment.
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Fig. 13 Interruption by high priority query. w/o Dynamic resource adjustment.
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Fig. 15 Dynamic computing resource adjustment for multiple queries.
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