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DDS Community Edition (General-

Purpose)

1.1 Test Method

This section describes the performance test of DDS Community Edition 3.4,
including the test environment, procedures, and results.

The following uses the cluster and replica set instances as an example.

Test Environment

Region: CN North-Beijing1

AZ: AZ1

Elastic Cloud Server (ECS): s3.2xlarge.2 flavor with 8 vCPUs, 16 GB of memory,

and CentOS 7.5 64 bit image.

Each cluster instance includes two shard nodes.

Specifications of the tested cluster and replica set instances: All specifications
supported by the cluster and replica set instances are tested. For details, see

Table 1-1 and Table 1-2.

Table 1-1 Cluster instance class

Cluster ID shard Class
Cluster 1 1 vCPUs | 4 GB
Cluster 2 2 vCPUs | 4 GB
Cluster 3 2 vCPUs | 8 GB
Cluster 4 4 vCPUs | 8 GB
Cluster 5 4 vCPUs | 16 GB
Cluster 6 8 vCPUs | 16 GB
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Cluster ID shard Class
Cluster 7 8 vCPUs | 32 GB

Test Tool

Table 1-2 Replica set instance class

Replica Set ID Node Class
Replica set 1 1 vCPUs | 4 GB
Replica set 2 2 vCPUs | 4 GB
Replica set 3 2 vCPUs | 8 GB
Replica set 4 4 vCPUs | 8 GB
Replica set 5 4 vCPUs | 16 GB
Replica set 6 8 vCPUs | 16 GB
Replica set 7 8 vCPUs | 32 GB

YCSB is an open-source database performance test tool. In this test, YCSB 0.12.0 is
used.

For details on how to use this tool, see YCSB.

Test Metrics

Operations per Second (OPS): number of operations executed per second by a
database

Test Procedure
1.

Configure the workload configuration file.

Set the values of readproportion, insertproportion, and updateproportion
in the workload file by referring to Table 1-3.

Set the value of recordcount in the workload file based on the preset data
volume listed in Table 1-4.

Use workload_s1 as an example. Run the following command to prepare test
data:

./bin/ycsb load mongodb -s -P workloads/workload_s1 -p
mongodb.url=mongodb://${userName}:${password}@${mongosIP}.$
{port}/ycsb?authSource=admin -threads ${threadNum}
1>workload_s1_load.result 2> workload_s1_load.log

Use workload_s1 as an example. Run the following command to test the
performance:

./bin/ycsb run mongodb -s -P workloads/workload_s1 -p
mongodb.url=mongodb://${userName}:${password}@${mongosIP}:$

Issue 01 (2020-11-20)
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{port}/ycsb?authSource=admin -threads ${threadNum} -p
maxexecutiontime=1800 1>workload_s1_run.result 2>
workload_s1_run.log

(1 NOTE

e S${mongosIP} indicates the private IP address of the mongos node in the DDS cluster

instance.

o S{password} indicates the administrator password of the DDS instance.

o S{threadNum} indicates the number of concurrent threads for running the test. In this
test, the number of concurrent threads is 128.

Testing Models

e Workload model

Table 1-3 Service model

Service Model No.

Service Model

S1

100% insert

S2

90% update ,10% read

S3

65% read ,25% insert, 10% update

S4

90% read ,5% insert, 5% update

S5

50% update, 50% read

S6

100% read

e Number of concurrent threads: 128

e Document model

Use the default configuration of YCSB: The size of each document is 1 KB, and

the default index is _

id.

e Data volume to be prepared

In this test, prepare two types of data volume for each cluster instance.

For details, see the following table.

Table 1-4 Data volume to be prepared

Specifications

Low-Level Data Volume

High-Level Data Volume

1VvCPUs | 4 GB

Storage space: 10 GB
Record counts: 10,000,000

Storage space: 100 GB

Record counts:
100,000,000

2 vCPUs | 4 GB

Storage space: 10 GB
Record counts: 10,000,000

Storage space: 100 GB

Record counts:
100,000,000
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Specifications Low-Level Data Volume High-Level Data Volume
2 vCPUs | 8 GB Storage space: 10 GB Storage space: 100 GB

Record counts: 10,000,000 | Record counts:
100,000,000
4 vCPUs | 8 GB Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
4 vCPUs | 16 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
8 vCPUs | 16 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 Record counts:
100,000,000
8 vCPUs | 32 GB Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000

Data consistency model

Weak consistency: For the write concern setting of {w: 1, j: false}, an
acknowledgment is returned after data is written to the disk on a single node.
Data is persisted on disks in asynchronous mode with the default write
concern setting.

1.2 Test Data

1.2.1 Cluster

(11 NOTE

Each service model corresponds to a service model ID. For details, see Service model.

Test OPS of the instance with different shard classes and the preset data of 10
million rows in different test service models. For details, see the content in
bold in Table 1-5.

Table 1-5 Test data

Weak consistency: Test OPS of the database with 10 million rows of data.

shard Class 1 2 2 4 4 8 8
vCPUs [ vCPUs | vCPUs | vCPUs | vCPUs | vCPUs | vCPUs
|4GB [|4GB ||8GB ||8GB || 16 | 16 | 32
GB GB GB

Issue 01 (2020-11-20)
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Servic
e
Model
No.

s1 9364 | 16437 | 16856 | 30619 | 37497 | 53742 | 55581
s6 13715 | 14719 | 24688 | 38698 | 63828 | 80858 | 88973
s5 7194 | 11203 | 12950 | 13517 | 25969 | 26918 | 47540
s4 8503 | 12451 | 15306 | 17455 | 59859 | 86731 | 88534
s3 9803 | 14242 | 17646 | 18568 | 35746 | 40218 | 63446
s2 4827 | 8566 |8689 |8941 | 16938 | 17939 | 29237

e Test OPS of the instance with different shard classes and the preset data of
100 million rows in different test service models. For details, see the content
in bold in Table 1-6.

Table 1-6 Test data

Weak consistency: Test OPS of the database with 100 million rows of data.
shard Class 1U4G | 2U4G | 2U8G | 4U8G |4U16 |8U16 |8U32
B B B B GB GB GB
Servic | s1 5059 | 6967 |9107 | 14808 | 16786 | 23125 | 29505
i/lodel s6 10120 | 14248 | 18216 | 18330 | 18504 | 18914 | 21089
No. s5 6618 | 10974 | 11914 | 12066 | 12490 | 13117 | 13647
s4 9067 | 12166 | 16322 | 16390 | 16446 | 16491 | 16810
s3 6581 9232 | 11847 | 11856 | 15367 | 15679 | 15718
s2 4276 | 6827 (7697 |9678 | 10271 | 10334 | 10762

1.2.2 Replica Set

(11 NOTE

Each service model corresponds to a service model ID. For details, see Service model.

e Test OPS of the instance with different classes and the preset data of 10
million rows in different test service models. For details, see the content in

bold in Table 1-7.

Table 1-7 Test data

Weak consistency: Test OPS of the database with 10 million rows of data.

Node Class

1
vCPUs
| 4 GB

2
vCPUs
| 4 GB

2
vCPUs
| 8 GB

4
vCPUs
| 8 GB

4
vCPUs
| 16
GB

8
vCPUs
| 16
GB

8
vCPUs
| 32
GB
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Servic | s1 7830 | 11861 | 14094 | 26261 | 30532 | 50304 | 51178
ﬁ/lodel s6 4150 | 7446 |7470 |8050 |20198 | 41831 | 79702
No. s5 3703 | 5930 |6666 |7782 |7741 |8255 | 17033
s4 4566 | 7857 |8219 |8337 |11864 | 12302 | 75994
s3 4888 | 8709 |8800 |8915 | 11550 | 12226 | 43370
s2 2522 | 4710 | 4541 | 4769 |5477 |5496 | 10422

e Test OPS of the instance with different classes and the preset data of 100
million rows in different test service models. For details, see the content in
bold in Table 1-8.

Table 1-8 Test data

Weak consistency: Test OPS of the database with 100 million rows of data.

Node Class 1 2 2 4 4 8 8
vCPUs | vCPUs | vCPUs | vCPUs | vCPUs | vCPUs | vCPUs
|4GB [|4GB | |8GB ||8GB || 16 | 16 | 32
GB GB GB
Servic | s1 4413 | 6243 | 7945 12737 | 16840 | 23118 | 32035
e
Model | 56 3896 |6855 | 7014 | 7039 | 9609 10011 | 10090
No. s5 2997 | 5155 | 5395 |5853 (7313 | 7580 | 7606
s4 3523 | 6152 | 6343 | 7033 (8640 | 8684 |9156
s3 3758 | 6020 | 6766 | 7068 10682 | 10794 | 10855
s2 1922 | 2040 | 3461 3514 | 3531 4147 | 5978

Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 6




Document Database Service
Performance White Paper

2 DDS Community Edition (Enhanced)

DDS Community Edition (Enhanced)

2.1 Test Method

This section describes the performance test of enhanced instances of DDS
Community Edition 3.4, including the test environment, procedures, and results.

The following uses the cluster and replica set instances as an example.

Test Environment

Region: CN North-Beijing1

AZ: AZ1

Elastic Cloud Server (ECS): s3.2xlarge.2 flavor with 8 vCPUs, 16 GB of memory,

and CentOS 7.5 64 bit image.

Each cluster instance includes two shard nodes.
For details about the DB instance class, see Table 2-1 and Table 2-2.

Table 2-1 Cluster instance class

Cluster ID shard Class
Cluster 1 1vCPU | 4 GB
Cluster 2 2 vCPUs | 4 GB
Cluster 3 2 vCPUs | 8 GB
Cluster 4 4 vCPUs | 8 GB
Cluster 5 4 vCPUs | 16 GB
Cluster 6 8 vCPUs | 16 GB
Cluster 7 8 vCPUs | 32 GB
Cluster 8 16 vCPUs | 64 GB
Cluster 9 32 vCPUs | 128 GB
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Cluster ID shard Class
Cluster 10 60 vCPUs | 256 GB

Table 2-2 Replica set instance class

Cluster ID shard Class
Replica set 1 1 vCPUs | 4 GB
Replica set 2 2 vCPUs | 4 GB
Replica set 3 2 vCPUs | 8 GB
Replica set 4 4 vCPUs | 8 GB
Replica set 5 4 vCPUs | 16 GB
Replica set 6 8 vCPUs | 16 GB
Replica set 7 8 vCPUs | 32 GB
Replica set 8 16 vCPUs | 64 GB
Replica set 9 32 vCPUs | 128 GB
Replica set 10 60 vCPUs | 256 GB

Test Tool

YCSB is an open-source database performance test tool. In this test, YCSB 0.12.0 is
used.

For details on how to use this tool, see YCSB.

Test Metrics

Operations per Second (OPS): number of operations executed per second by a
database

Test Procedure

1. Configure the workload configuration file.

Set the values of readproportion, insertproportion, and updateproportion
in the workload file by referring to Table 2-3.

Set the value of recordcount in the workload file by referring to Table 2-4.

2. Use workload_s1 as an example. Run the following command to prepare test
data:

./bin/ycsb load mongodb -s -P workloads/workload_s1 -p
mongodb.url=mongodb://${userName}:${password}@${mongosIP}:$
{port}/ycsb?authSource=admin -threads ${threadNum}
1>workload_s1_load.result 2> workload_s1_load.log

Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 8
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Testing Models

Use workload_s1 as an example. Run the following command to test the
performance:

./bin/ycsb run mongodb -s -P workloads/workload_s1 -p
mongodb.url=mongodb://${userName}:${password}@${mongosIP}:$
{port}/ycsb?authSource=admin -threads $S{threadNum} -p
maxexecutiontime=1800 1>workload _s1 _run.result 2>
workload_s1_run.log

(11 NOTE

o S${mongoslIP} indicates the private IP address of the mongos node in the DDS
cluster instance.
o S${password} indicates the administrator password of the DDS instance.

o S{threadNum} indicates the number of concurrent threads for running the test. In
this test, the number of concurrent threads is 128.

Workload model

Table 2-3 Service model

Service Model No. Service Model

S1 100% insert

S2 90% update, 10% read

S3 65% read, 25% insert, 10% update
S4 90% read, 5% insert, 5% update
S5 50% update, 50% read

S6 100% read

Number of concurrent threads: 128
Document model

Use the default configuration of YCSB: The size of each document is 1 KB, and
the default index is _id.

Data volume to be prepared
In this test, prepare two types of data volume for each cluster instance.

For details, see the following table.

Table 2-4 Data volume to be prepared

Specifications Low-Level Data Volume High-Level Data Volume
1 vCPUs | 4 GB Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000

Issue 01 (2020-11-20)
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Specifications

Low-Level Data Volume

High-Level Data Volume

2 VCPUs | 4 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space: 100 GB

Record counts:

100,000,000

2 vCPUs | 8 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space:

100 GB

Record counts:

100,000,000

4 vCPUs | 8 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space:

100 GB

Record counts:

100,000,000

4 vCPUs | 16 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space:

100 GB

Record counts:

100,000,000

8 vCPUs | 16 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space:

100 GB

Record counts:

100,000,000

8 VCPUs | 32 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space:

100 GB

Record counts:

100,000,000

16 VCPUs | 64 GB

Storage space

:10 GB

Record counts: 10,000,000

Storage space:

100 GB

Record counts:

100,000,000

32 vCPUs | 128

Storage space

:10 GB

Storage space:

10 GB

GB Record counts: 10,000,000 | Record counts: 10,000,000
60 vCPUs | 256 Storage space: 10 GB Storage space: 10 GB
GB Record counts: 10,000,000 | Record counts: 10,000,000

e Data consistency model

Weak consistency: For the write concern setting of {w: 1, j: false}, an
acknowledgment is returned after data is written to the disk on a single node.
Data is persisted on disks in asynchronous mode with the default write

concern setting.

2.2 Test Data

2.2.1 Cluster

(11 NOTE

For details about the service model corresponding to the service model number, see Table

2-3.
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e Test OPS of the instance with different shard classes and the preset data of 10
million rows in different test service models. For details, see the content in
bold in Table 2-5.

Table 2-5 Test data

Weak consistency: Test OPS of the database with 10 million rows of

data.
shard 1 2 2 4 4 8 8 16 32U | 60U
Class vCP [ vCP | vCP | vCP | vCP [ VvCP |vC | VvCP | 128 | 256

U| |Us| [Us| |Us| |Us| [Us| |PU|Us| |GB |GB
4 4 8 8 16 16 |s| |64
GB |GB |GB |GB |[GB |GB |32 |GB

GB
Serv | s1 156 | 171 | 175 | 318 | 391 | 560 | 57 | 651 | 841 | 108
ice 10 22 59 95 31 03 94 | 22 23 652
Mo 3
del

No. |6 | 137 | 154 | 257 | 403 | 664 | 842 |92 | 963 |125 | 160
08 [11 |19 |11 |88 |31 |68 |49 |o002 |827

s5 100 (116 | 134 | 140 | 270 | 280 |49 | 543 | 649 | 782
98 (70 |98 |80 |81 40 |53 |63 |81 83

s4 119 (129 (159 [ 181 [ 623 | 903 |92 | 102 | 123 | 160
35 (70 |44 |83 |61 45 |23 |89 | 178 | 152

s3 130 (148 (183 [ 193 (372 | 419 |66 | 730 | 870 | 113
06 (35 |82 (42 |35 |08 |09 |17 |97 |37

s2 862 (892 | 905 [ 932 | 176 | 186 | 30 | 385 | 462 | 505

e Test OPS of the instance with different shard classes and the preset data of
100 million rows in different test service models. For details, see the content
in bold in Table 2-6.

Table 2-6 Test data

Weak consistency: Test OPS of the database with 100 million rows of

data.
shard 1 2 2 4 4 8 8 16 32U | 60U
Class vC | vCP | vCP | vCP | vCP | vCP | vCP vCPU | 128 | 256

PU|Us |Us| |Us| |Us| |Us| [Us| |s|64|GB |GB
|4 | |4 |8 8 16 16 32 GB
GB|GB [GB |[GB |GB GB | GB

Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 11
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Weak consistency: Test OPS of the database with 100 million rows of
data.
Ser |s1 |49 |72 |948 | 154 | 174 | 240 | 3074 | 4352 | 561 | 732
vic 93 (58 |7 25 |86 92 2 3 21 31
e
Mo | S6 |99 |14 | 189 | 190 | 192 | 197 | 2197 | 3296 | 424 | 552
del 8 (84 (75 (96 |76 03 4 7 55 15
No. 7
s5 |65 |11 |124 | 125 [ 130 | 136 | 1421 | 1457 | 152 | 190
31 (46 (10 (69 |10 64 6 8 90 |98
7
s4 |89 (|12 |170 | 170 {171 (172 | 1751 | 2424 | 313 | 394
48 |67 |02 |74 |31 59 0 7 15 | 81
9
s3 |64 |96 |123 | 123 [ 160 |163 | 1637 | 1892 | 246 | 314
95 (19 |41 54 |08 33 3 7 51 72
s2 (42 |71 (803 |100 | 106 |[108 | 1121|1129 | 142 | 190
31 (12 |9 29 |97 29 0 7 33 |91

2.2.2 Replica Set

(11 NOTE

For details about the service model corresponding to the service model number, see Table

2-3.

e Test OPS of the instance with different classes and the preset data of 10

million rows in different test service models. For details, see the content in

bold in Table 2-7.

Table 2-7 Test data

Weak consistency: Test OPS of the database with 10 million rows of
data.
DB 1 2 2 4 4 8 8 16 32U | 60U
Instance | vC | vCP | vCP | vCP | vCP | VvCP [VvCP |VvCPU [ 128 | 256
Class PU [Us| |Us| |Us||Us| |Us||[Us| |s|64 | GB GB
|4 |4 8 8 16 16 |32 GB
GB|GB |[GB |GB |GB |GB |GB
Ser |s1 |12 (123 [ 145 | 272 | 318 | 524 | 533 | 5930 | 7673 | 9892
vic 16 |55 |98 |87 (32 |01 |10 4 6 8
e 5
Mo
del | S6 |76 | 775 | 778 | 838 | 210 | 435 | 830 | 9767 | 1251 | 1636
No. 25 |6 1 5 40 13 | 24 3 79 71
s5 |61 [620 | 694 | 810 | 807 | 859 | 177 | 4693 | 6101 | 7930
47 |3 4 7 4 6 48 3 2 0
Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 12



Document Database Service
Performance White Paper

2 DDS Community Edition (Enhanced)

Weak consistency: Test OPS of the database with 10 million rows of
data.
s4 |82 (824 | 855 | 868|122 | 128 | 791 | 9815 | 1276 | 1656
36 | 8 9 8 69 15 |60 6 01 55
s3 |90 [ 907 | 916 | 928 | 120 | 127 | 451 | 7237 | 9402 | 1223
07 |2 7 7 32 |35 |78 1 3 04
s2 |49 (490 | 495 | 496 | 570 | 572 | 108 | 2677 | 3480 | 4525
00 |6 6 8 1 5 57 6 8 0

e Test OPS of the instance with different classes and the preset data of 100
million rows in different test service models. For details, see the content in

bold in Table 2-8.

Table 2-8 Test data

Weak consistency: Test OPS of the database with 100 million rows of
data.
DB 1 2 2 4 4 8 8 16 32U | 60U
Instance | vCP | vCP | vCP | vCP |VvCP |vCP [VvCP | vCPU | 128 | 256
Class U| |Us| |Us||Us| [Us| [Us| |Us| |s|64|GB |GB
4 4 8 8 16 16 (32 |GB
GB [GB |GB |GB |GB GB | GB
Ser |s1 | 435 (650 (828|132 | 175 | 241 | 334 | 3681 | 478 | 621
vic 8 4 1 86 |42 52 |24 |5 40 |65
e
Mo | s6 | 384|714 | 730|730 (100 | 104 | 105 | 1052 | 136 | 177
del 5 1 6 7 37 68 |14 |0 76 |78
No. | 55 | 295 | 537 | 562|609 |761 | 789 | 792 | 8001 | 102 | 135
7 0 0 7 7 6 4 87 |19
s4 | 367 (612 (698 | 730 | 900 | 904 | 953 | 9608 [ 124 | 162
4 4 1 2 1 6 8 87 |35
s3 (370 (627 (704 (736 | 111 | 112 [ 113 (1134 | 147 | 191
9 1 8 3 27 44 |08 |4 46 |71
s2 (189 (212 (360|366 | 367 | 432 | 622 | 6490 | 843 | 109
7 5 5 0 9 0 7 7 68
Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 13




Document Database Service
Performance White Paper 3 DDS Community Edition (Enhanced Il)

DDS Community Edition (Enhanced Il)

3.1 Test Method

This section describes the performance test of DDS Enhanced Il of Community
Edition 3.4 and 4.0, including the test environment, procedures, and results.

The following uses the cluster and replica set instances as an example.

Test Environment
e Region: CN North-Beijing4
o AZ:AZ2

e Elastic Cloud Server (ECS): c3.2xlarge.2 flavor with 8 vCPUs, 16 GB of memory,
and CentOS 7.6 (x86, 64 bit).

e DB engine versions of the cluster and replica set instances to be tested: 3.4
and 4.0.

e Each cluster instance includes two shard nodes.

e Specifications of the cluster and replica set Enhanced Il instances to be tested:
All the specifications supported by the instances are covered. For details, see
Table 3-1 and Table 3-2.

Table 3-1 Cluster instance specifications

ID DB Version shard Class
Cluster 1 34 2 vCPUs | 4 GB
Cluster 2 34 2 vCPUs | 8 GB
Cluster 3 34 4 vCPUs | 8 GB
Cluster 4 34 4 vCPUs | 16 GB
Cluster 5 34 8 vCPUs | 16 GB
Cluster 6 34 8 vCPUs | 32 GB

Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 14
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ID DB Version shard Class
Cluster 7 34 16 vCPUs | 32 GB
Cluster 8 34 16 vCPUs | 64 GB
Cluster 9 34 32 vCPUs | 128 GB
Cluster 10 34 64 vCPUs | 256 GB
Cluster 11 4.0 2 vCPUs | 4 GB
Cluster 12 4.0 2 vCPUs | 8 GB
Cluster 13 4.0 4 vCPUs | 8 GB
Cluster 14 4.0 4 vCPUs | 16 GB
Cluster 15 4.0 8 vCPUs | 16 GB
Cluster 16 4.0 8 vCPUs | 32 GB
Cluster 17 4.0 16 vCPUs | 32 GB
Cluster 18 4.0 16 vCPUs | 64 GB
Cluster 19 4.0 32 vCPUs | 128 GB
Cluster 20 4.0 64 vCPUs | 256 GB

Table 3-2 Replica set specifications

ID DB Version DB Instance Class
Replica set 1 34 2 vCPUs | 4 GB
Replica set 2 34 2 vCPUs | 8 GB
Replica set 3 34 4 vCPUs | 8 GB
Replica set 4 34 4 vCPUs | 16 GB
Replica set 5 34 8 vCPUs | 16 GB
Replica set 6 34 8 vCPUs | 32 GB
Replica set 7 34 16 vCPUs | 32 GB
Replica set 8 34 16 vCPUs | 64 GB
Replica set 9 34 32 vCPUs | 128 GB
Replica set 10 34 64 vCPUs | 256 GB
Replica set 11 4.0 2 vCPUs | 4 GB
Replica set 12 4.0 2 vCPUs | 8 GB
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ID DB Version DB Instance Class
Replica set 13 4.0 4 vCPUs | 8 GB
Replica set 14 4.0 4 vCPUs | 16 GB
Replica set 15 4.0 8 vCPUs | 16 GB
Replica set 16 4.0 8 vCPUs | 32 GB
Replica set 17 4.0 16 vCPUs | 32 GB
Replica set 18 4.0 16 vCPUs | 64 GB
Replica set 19 4.0 32 vCPUs | 128 GB
Replica set 20 4.0 64 vCPUs | 256 GB

Test Tool

YCSB is an open-source database performance test tool. In this test, YCSB 0.12.0 is
used.

For details on how to use this tool, see YCSB.

Test Metrics

Operations per Second (OPS): number of operations executed per second by a
database

Test Procedure

1. Configure the workload configuration file.

Set the values of readproportion, insertproportion, and updateproportion
in the workload file by referring to Table 3-3.

Set the value of recordcount in the workload file by referring to Table 3-4.
Example: Configure the workload_s1 file.

- recordcount = 100000000

- operationcount = 100000000

- insertproportion = 1

- readproportion =0

- updateproportion =0

scanproportion =0
(11 NOTE

The values of recordcount and operationcount are the same.

The sum of the values of insertproportion, readproportion, updateproportion, and
scanproportion is 1.

2. Run the following command to create a test database table on the DB
instance, for example, usertable:

./bin/mongo --host SmongosIP --port Sport << END_CMD

Issue 01 (2020-11-20) Copyright © Huawei Technologies Co., Ltd. 16
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use admin
db.auth('rwuser’, 'Spwd')
use ycsb
sh.enableSharding("ycsb")

sh.shardCollection("ycsb.usertable",{_id:"hashed"} false,
{numlinitialChunks:200})

END_CMD

3. Use workload_s1 and cluster instances as an example. Run the following
command to prepare data:

./bin/ycsb load mongodb -s -P workloads/workload_s1 -p
mongodb.url=mongodb://rwuser:${password}@${mongosiP}:8635,$
{mongosIP}:8635/ycsb?authSource=admin -threads ${threadNum}
1>workload_s1_load.result 2> workload_s1_load.log

4. Use workload_s1 and cluster instances as an example. Run the following
command to test the performance:

./bin/ycsb run mongodb -s -P workloads/workload_s1 -p
mongodb.url=mongodb://rwuser:${password}@${mongosiP}:8635,$
{mongoslP}:8635/ycsb?authSource=admin -threads ${threadNum} -p
maxexecutiontime=1800 1>workload_s1_run.result 2>
workload_s1_run.log

(11 NOTE

o ${mongoslIP} indicates the private IP address of the mongos node in the DDS
cluster instance.
e S{password} indicates the administrator password of the DDS instance.

o S{threadNum} indicates the number of concurrent threads for running the test. In
this test, the number of concurrent threads is 128.

Testing Models

e Workload model

Table 3-3 Service model

Service Model No. Service Model

S1 100% insert

S2 90% update ,10% read

S3 65% read ,25% insert, 10% update
S4 90% read ,5% insert, 5% update
S5 50% update, 50% read

S6 100% read

e Number of concurrent threads: 128
e Document model
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Use the default configuration of YCSB: The size of each document is 1 KB, and
the default index is _id.

Data volume to be prepared

In this test, prepare two types of data volume for each cluster instance.

For details, see the following table.

Table 3-4 Data volume to be prepared

Specifications

Low-Level Data Volume

High-Level Data Volume

2 vCPUs | 4 GB Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
2 vCPUs | 8 GB Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
4 vCPUs | 8 GB Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
4 vCPUs | 16 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
8 vCPUs | 16 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
8 vCPUs | 32 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 Record counts:
100,000,000
16 vCPUs | 32 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
16 vCPUs | 64 GB | Storage space: 10 GB Storage space: 100 GB
Record counts: 10,000,000 | Record counts:
100,000,000
32 vCPUs | 128 Storage space: 10 GB Storage space: 100 GB
GB Record counts: 10,000,000 Record counts:
100,000,000
64 vCPUs | 256 Storage space: 10 GB Storage space: 100 GB
GB Record counts: 10,000,000 | Record counts:

100,000,000

Data consistency model
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Weak consistency: For the write concern setting of {w: 1, j: false}, an
acknowledgment is returned after data is written to the disk on a single node.
Data is persisted on disks in asynchronous mode with the default write
concern setting.

3.2 Test Data

3.2.1 Cluster

L] NOTE
For details about the service model corresponding to the service model number, see Table
2-3.

e Test OPS of DB instances of version 3.4 with different shard classes and the
preset data of 10 million rows in different test service models. For details, see
the content in bold in Table 3-5.

Table 3-5 Test data

Weak consistency: Test OPS of the database with 10 million rows of

data.
shard 2 2 4 4 8 8 16 32U | 64U
Class vCP vCP vCP vCP vCP vCP vCP 128 256

Us| [Us| [Us| [Us| [Us| |Us| |Us| |GB GB
4GB ([8GB |8GB | 16 16 32 64
GB GB GB GB

Servi | s1 | 205 | 210 (382 |[468 (671 | 694 |781 (100 | 130

ce 46 70 74 71 78 76 46 947 382
Mod

el s6 | 183 308 | 483 797 101 111 115 150 192
No. 99 60 73 85 073 (216 (603 (002 | 911

s5 | 140 (161 | 168 |324 |336 (594 |652 |779 |939
04 88 926 61 48 25 35 51 39

s4 |155 (191 | 218 | 748 | 108 |110 |123 |147 | 192
64 32 19 24 414 (668 (473 |812 | 024

s3 | 178 | 220 |232 |446 | 502 (793 | 876 |104 | 136
02 58 10 82 72 08 20 516 | 045

s2 |107 (108 | 111 |211 | 224 |365 |462 |554 | 606
07 61 76 72 24 46 29 56 12

e Test OPS of DB instances of version 3.4 with different shard classes and the
preset data of 100 million rows in different test service models. For details,
see the content in bold in Table 3-6.
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Table 3-6 Test data

Weak consistency:

Test OPS of the database with 100 million rows of

data.
shard 2 2 4 4 8 8 16 32U | 64U
Class vCP | vCP | VvCP |VvCP |VvCP |VvCP | VvCP 128 256
Us| [Us| [Us| [Us| [Us| |Us| |Us| |GB GB
4GB |8GB |8GB |16 16 32 64
GB GB GB GB
Servi |s1 | 870 | 113 |185 |209 [289 (368 |522 |673 | 878
ce 9 84 10 82 06 81 20 45 77
Mod
el s6 | 178 | 227 |229 | 231 236 | 263 | 395 [509 (662
No. 10 70 12 30 42 61 60 46 58
s5 1137 | 148 | 150 |[156 (163 (170 | 174 | 183 | 229
17 92 82 12 96 59 93 48 17
s4 |152 | 204 |204 |205 (206 [210 | 290 |375 | 473
08 02 88 57 14 12 34 78 67
s3 [115 | 148 |[148 (192 | 195 | 196 | 221 293 | 376
40 09 20 09 99 47 23 29 31
s2 | 853 |962 |120 |[128 (129 (134 | 135 | 170 | 228
4 1 98 39 17 52 53 82 N |

Test OPS of DB instances of version 4.0 with different shard classes and the
preset data of 10 million rows in different test service models. For details, see
the content in bold in Table 3-7.

Table 3-7 Test data

Weak consistency: Test OPS of the database with 10 million rows of

data.
shard 2 2 4 4 8 8 16 32U | 64U
Class vCP | vCP |vCP |vCP |vCP |[vCP |VvCP | 128 | 256
Us| [Us| [Us| [Us| [Us| |Us| |Us| |GB GB
4GB [8GB |8GB |16 16 32 64
GB GB GB GB
Servi [s1 (199 |204 |371 |454 | 651 (673 |758 |979 | 126
ce 30 38 26 65 63 92 02 19 471
Mod
el s6 [180 |302 (474 |781 (990 |108 | 113 | 147 | 189
No. 31 43 06 89 52 992 | 291 | 002 | 053
s5 |136 (157 |164 | 316 |328 |579 (636 |760 |915
54 83 74 49 07 39 04 02 91
s4 [152 |187 |(214 |734 (106 | 108 | 121 | 145 | 188
68 68 04 02 354 (565 | 127 | 004 | 376
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Weak consistency: Test OPS of the database with 10 million rows of
data.

s3 |174 | 216 | 227 |438 | 493 (778 | 860 |102 | 133
82 61 92 78 67 80 43 635 | 596

s2 |104 (106 |109 |207 |219 |357 |452 |542 |592
71 22 30 06 31 42 12 36 79

Test OPS of DB instances of version 4.0 with different shard classes and the
preset data of 100 million rows in different test service models. For details,
see the content in bold in Table 3-8.

Table 3-8 Test data

Weak consistency: Test OPS of the database with 100 million rows of
data.

shard 2 2 4 4 8 8 16 32U | 64U
Class vCP | vCP |vCP |vCP |vCP |[vCP |vCP | 128 | 256
Us| [Us| [Us| [Us| [Us| |Us| |Us| |GB GB

4GB |8GB |8GB | 16 16 32 64
GB GB GB GB

Servi [s1 (844 (110 | 179 | 203 | 280 (357 |506 |653 |852
ce 8 42 55 53 39 75 53 25 41

Mod
s2 | 174 | 223 224 | 226 231 258 387 | 499 649

No. 54 |15 |54 |67 |69 |34 |69 |27 |33

s3 |133 (145 | 147 |152 | 159 |(166 |170 |178 | 223
74 20 05 22 86 33 56 89 44

s4 | 149 | 200 |200 | 201 |202 |206 (284 |368 |464
19 14 29 66 22 13 82 64 67

s5 | 113 (145 | 145 | 188 | 192 |192 |217 |288 | 369
32 42 53 63 46 93 25 01 54

s6 | 834 (940 | 118 | 125 | 126 |131 |132 |167 | 223
6 9 32 57 33 56 55 06 38

3.2.2 Replica Set

(10 NOTE

For details about the service model corresponding to the service model number, see Table
2-3.

Test OPS of DB instances of version 3.4 with different classes and the preset
data of 10 million rows in different test service models. For details, see the
content in bold in Table 3-9.
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Table 3-9 Test data

Weak consistency:

Test OPS of the database with 10 million rows of

data.
DB 2 2 4 4 8 8 16 32U | 64U
Instance vCP vCP vCP vCP vCP vCP vCP 128 256
Class Us| |Us| [Us| [Us| |Us| |Us| |Us| |GB GB
4GB |[8GB |8GB | 16 16 32 64
GB GB GB GB
Servi | s1 148 | 176 | 328 | 381 628 | 639 | 711 920 | 118
ce 26 17 26 65 80 72 14 89 709
Mod
el s6 1930 | 933 |[100 |252 (522 (996 | 117 | 150 | 193
No. 7 7 62 48 89 28 312 | 876 | 819
s5 | 741 833 | 972 | 967 |[103 |[212 | 563 |733 | 951
2 2 8 6 19 91 14 88 60
s4 1982 |102 | 104 |148 (153 (949 | 117 | 153 | 198
1 74 21 30 78 92 787 | 121 786
s3 1108 | 110 | 111 144 | 152 | 542 | 868 |(112 | 146
86 00 44 38 82 13 45 827 | 877
s2 | 588 | 567 |596 (684 (687 |130 | 321 417 | 543
7 6 1 6 0 28 31 69 00

Test OPS of DB instances of version 3.4 with different classes and the preset
data of 100 million rows in different test service models. For details, see the
content in bold in Table 3-10.

Table 3-10 Test data

Weak consistency: Test OPS of the database with 100 million rows of

data.
DB 2 2 4 4 8 8 16 32U | 64U
Instance vCP | vCP |vCP |vCP |vCP |[vCP |[VvCP | 128 | 256
Class Us| [Us| [Us| [Us| [Us| |Us| |Us| |GB GB
4GB [8GB |8GB |16 16 32 64
GB GB GB GB
Servi |s1 [780 |993 |159 | 210 | 288 |400 |441 |574 |745
ce 4 1 21 50 97 44 78 08 98
Mod
el s6 |[856 (876 (879 |120 (125 | 126 | 126 | 164 | 213
No. 9 7 9 11 14 12 24 17 32
s5 644 | 674 (731 |914 (947 | 950 | 960 | 124 | 162
4 4 6 1 5 8 1 81 03
s4 (723 | 801 (883 (108 (108 | 114 | 115 |149 | 194
1 2 5 00 55 45 29 84 82
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Weak consistency: Test OPS of the database with 100 million rows of
data.

s3 |752 (845 |883 |133 |134 (135 | 136 |176 | 230
5 7 5 52 92 69 12 95 05

s2 | 255 (432 |439 (441 | 518 (747 | 778 |101 | 131

0 6 2 4 4 2 8 24 61

Test OPS of DB instances of version 4.0 with different classes and the preset
data of 10 million rows in different test service models. For details, see the
content in bold in Table 3-11.

Table 3-11 Test data

Weak consistency: Test OPS of the database with 10 million rows of
data.

DB 2 2 4 4 8 8 16 32U | 64U
Instance vCP vCP vCP vCP vCP vCP vCP 128 256
Class Us| [Us| [Us| [Us| [Us| |Us| |Us| |GB GB

4GB |8GB |8GB |16 16 32 64
GB GB GB GB

Servi [s1 (143 (170 |318 | 370 | 609 |620 |689 |893 | 115
ce 81 88 14 20 94 53 81 26 148

Mod
s2 | 912 915 986 247 512 976 114 147 189

No. 1 |0 |1 |43 |43 |35 |966 |858 |943

s3 |722 |812 | 948 | 943 | 100 (207 |549 |715 |927
7 4 5 4 61 59 06 53 81

s4 1963 (100 |102 |145 |150 |931 [ 115 |150 | 195
4 79 23 48 86 87 549 | 212 | 009

s5 |106 [ 108 |[109 | 141 |150 |532 (852 |110 | 144
90 02 43 78 07 37 82 796 | 233

s6 | 575 |555 |583 | 669 |671 |127 |314 |408 | 531
7 1 0 5 9 14 24 50 05

Test OPS of DB instances of version 4.0 with different classes and the preset
data of 100 million rows in different test service models. For details, see the
content in bold in Table 3-12.
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Table 3-12 Test data

Weak consistency: Test OPS of the database with 100 million rows of

data.
DB 2 2 4 4 8 8 16 32U | 64U
Instance vCP | vCP |vCP |[VvCP |vCP |VvCP |VvCP |128 | 256
Class Us| |Us| [Us| [Us| |Us| |Us| |Us| |GB GB
4GB |8GB |8GB | 16 16 32 64
GB GB GB GB
Servi | s1 757 | 963 | 154 | 204 | 280 | 388 |428 |556 | 723
ce 0 3 43 19 30 43 53 86 60
Mod
el s2 |839 (859 862 |117 |122 |123 |123 | 160 | 209
No. 8 2 3 71 64 60 72 89 05
s3 [628 |657 |[713 |891 (923 |927 |936 | 121 | 157
3 5 3 2 8 0 1 69 928
s4 |709 (786 |866 |105 |106 |112 | 113 | 146 | 191
4 0 7 95 49 28 10 29 12
s5 (739 (830 (867 |131 |132 | 133 | 133 |173 | 225
0 5 6 12 49 25 67 76 91
s6 | 249 (423 |429 |431 | 507 |730 |761 |990 | 128
4 1 5 7 0 8 7 1 71
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