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Fig.2 An example of a query execution in the proposed database
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Algorithm 1 27—V i D7 —h%EBINT 5 fi%E

Require: i: BHFTDET—HDAT—Y
Require: num: &3 257 — A
: function ADDWORKERS(i, num)
targets < choose num from available instances
prevWorkers < workers of stage i — 1

nextWorkers <— workers of stage i + 1

1

2

3

4

5: for t < targets do

6 start worker of stage ¢ 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 tuples from p to newWorkers
13: end for

14: end function

Algorithm 2 A7 —YiD7—h%E1LT 5 Hik

Require: i: EILT27—HDRT—Y
Require: num: {£1E9 57 — %

1: function REMOVEWORKERS(i, num)
2 targets <— choose num from workers of stage ¢
3 prevWorkers <— workers of stage ¢ — 1
4 nextWorkers < workers of stage ¢ + 1
5: for p + prevWorkers do
6 stop sending tuples from p to targets
7 close connections from p to targets
8 end for
9 for t < targets do
10: receive all tuples from prevInstances on t
11: process all tuples on ¢
12: close connections from ¢ to nextWorkers
13: stop worker on t
14: end for

15: end function
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# 1: AWS (N. Virginia region) SEERERBIZE T
Table 1 Specifications of AWS (N. Virginia region) environments

EC2 c4.8xlarge 64 Instances

CPU 36 vCPU

Memory 60 GiB

oS Amazon Linux 64bit (hvm)
Hardware Shared (Default Tenancy)
Network Bandwidth 10Gbps

Network Location Colocated (Placement Group)

select p_brand,
sum(1l_quantity)
sum(l_extendedprice * (1 - 1_discount) * (1 + 1_tax))
from part
join lineitem on part.p_partkey = lineitem.l_partkey
where [part selection condition]
group by p_brand
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Fig.3 Query for evaluation experiments: Q1
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select o_orderpriority,
sum(1l_quantity)
sum(1l_extendedprice * (1 - 1l_discount) * (1 + 1_tax))
from customer
join orders on customer.c_custkey = orders.o_custkey
join lineitem on o_orderkey = 1_orderkey
where [customer selection condition]
group by o_orderpriority
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Fig.4 Query for evaluation experiments: Q2

select n_name,
sum(ps_supplycost) ,
sum(1l_quantity)
sum(l_extendedprice * (1 - 1_discount) * (1 + 1_tax))
from customer
join orders on customer.c_custkey = orders.o_custkey
join lineitem on o_orderkey = 1_orderkey
join partsupp on 1_partkey = ps_partkey and 1_suppkey = ps_suppkey
join supplier on s_suppkey = ps_suppkey
join nation on s_nationkey = n_nationkey
where [customer selection condition]
group by n_name
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Fig.5 Query for evaluation experiments: Q3
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