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Abstract—Currently, cloud computing is a popular techniques. 

Many large-scale problems in practice require cloud computing 

and cloud storage. Even if public cloud is available, many private 

companies plan to build their private cloud for security reasons. 

This paper presents testing results of the proposed private cloud 

architecture in part I of this paper.  

 
Index Terms— Cloud computing, private cloud and YCSB. 

I. INTRODUCTION 

   Based on private cloud storage system design, and the 

details of the test environment and test program given by Part 

I, this Part details the testing and analysis results. The tools 

and software used in the test can be found in [1]-[4] and also 

in [13]-[19]. The general research of cloud computing system 

can be found in [34]-[40]. The data for this testing is from a 

wireless sensor network (WSN). Because WSNs can be used 

in many areas and data from WSNs have diverse properties, it 

is a good choice for testing the proposed cloud storage system 

using data from WSNs. Research and different operation 

scenarios of WSNs can be found in [5]-[12] and also in 

[20]-[33]. 

II. TESTTING AND RESULTS ANALYSIS  

Enter the appropriate commands to start the test. 

          Test Case1：./run_ycsb.sh yg0340 100k 

          Test Case2：./run_ycsb.sh yg0340 1m 

          Test Case3：./run_ycsb.sh yg0312 100k 

          Test Case4：./run_ycsb.sh yg0312 1m 

         

By default, the mongodb.maxconnections parameter is 10, 

while the number of threads on the client is too many (e.g. 

greater than 50), it will throw an exception: 

“com.mongodb.DBPortPool$SemaphoresOut: Out of 

semaphores to get db connection”. 

When connection pool resources are exhausted, this leds to 

incomplete load test data. To avoid this problem, 

mongodb.maxconnections parameter is set to a larger value 

(such as 100). 

According to the test record, draw bar chart is as follows: 

Workload A: Analysis of test results 

1) Workload A (Load)：Insert 100,000 records 

 

 
 

Manuscript published on 30 July 2013. 
*Correspondence Author(s) 
Dr. Zhaorui Wang, National Astronomical Observatories, Chinese 

Academy of Sciences, Beijing, China.  
 

© The Authors. Published by Blue Eyes Intelligence Engineering and 

Sciences Publication (BEIESP). This is an open access article under the 
CC-BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

 

 

 

 
Figure 1. Insert operation（100k) : throughput and average 

delay 

 

Distributed File System Based on ParaStor, the MongoDB 

database (In the following, only "ParaStor" is used) has the 

throughput of the insert operation 2827ops/sec. Based on the 

local hard drive MongoDB database, (Only "A local Hard 

Disk" is used later), an insert operation has throughput of 

8295ops/sec. Only when performing a written operation, the 

performance of the use of a local hard disk is better than the 

performance of the use of ParaStor. Insertion delay increases 

as the number of concurrent threads increases. Using the 

local hard disk, the insertion delay significantly lower than 

the delay of using ParaStor. 

         

2)Workload A (Load)：Insert 1 million records 

 

 

The Design and Test of a Private Cloud Storage 

System, Part II 
Zhaorui Wang, Christopher Fortson 

http://www.ijitee.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/


The Design and Test of a Private Cloud Storage System, Part II 

                          

93 

 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: B1018073213/13©BEIESP 

Journal Website: www.ijitee.org 

 
Figure 2. Insert operation (1M): throughput and average 

delay 

 

ParaStor Throughput: 2388ops/sec, Local Hard Disk; 

throughput: 7346ops/sec. Local Hard Disk insert operation is 

superior to ParaStor. Insertion delay increases as the number 

of concurrent threads increases. Insert operation delay of 

Local Hard Disk is significantly lower than the delay of 

ParaStor. 

 

3) Workload A (Run): 10 million records 50% + 50% read 

operations 

                 

 

 
Figure 3. Insert operation（100k) : throughput and average 

delay 

 

ParaStor Throughput: 17142ops/sec, Local Hard Disk; 

throughput: 18124ops/sec. Local Hard Disk Performance 

with ParaStor, and the difference is not obvious. Update 

delay increases as the number of concurrent threads increases. 

Local Hard Disk with ParaStor update operation delayed 

considerably; ParaStor slightly lower. Read latency increases 

as the number of concurrent threads increases. Local Hard 

Disk read operation delay is greater than the delay of 

ParaStor. 

  

 4）Workload A (Run)：1,000,000 records 50% + 50% read 

operations update 

 

 

 

 
Figure 4. Workload A（1M): throughput and average delay 

ParaStor Throughput: 21016ops/sec, Local Hard Disk; 

throughput: 3774ops/sec. Referring to Figure 5, when the 

data set increases, Local Hard Disk performance reduces 

dramatically. Update delay increases as the number of 

concurrent threads increases; Local Hard Disk update 

operation delay increases rapidly, thus leading to lower 

overall operating throughput. Read latency increases as the 

number of concurrent threads increases. Local Hard Disk 

read operation delay is greater than ParaStor. 

Workload B: Analysis of test results 

 1）Workload B (Run)：100,000 records 95% + 5% read the 

update operation 
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International Journal of Innovative Technology and Exploring Engineering (IJITEE) 

ISSN: 2278-3075 (Online), Volume-3 Issue-2, July 2013 

94 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: B1018073213/13©BEIESP 

Journal Website: www.ijitee.org 

 

 

 
Figure 5. Workload B (100K): Throughput, average delay 

of update operations and average delay of read operations  

     

ParaStor Throughput: 23346ops/sec, Local Hard Disk; 

throughput: 24275ops/sec. Local Hard Disk Performance 

with ParaStor is fair. Update delay increases as the number of 

concurrent threads increases. Local Hard Disk update 

operation delay is greater than ParaStor. Read latency 

increases as the number of concurrent threads increases. 

Local Hard Disk read operations has low latency than 

ParaStor. 

 

2）Workload B (Run)：1,000,000 records 95% + 5% read 

the update operation 

 

 

 
Figure 6. Workload B (1M): Throughput, average delay of 

update operations and average delay of read operations  

ParaStor Throughput: 48796ops/sec, Local Hard Disk; 

throughput: 11733ops/sec. Local Hard Disk performance 

significantly worse than ParaStor. Update delay increases as 

the number of concurrent threads increases. Local Hard Disk 

delay of the update operation is much higher than ParaStor. 

Read latency increases as the number of concurrent threads 

increases. Local Hard Disk read operations delayed slightly 

than ParaStor. 

   

Workload C: Analysis of test results 

1)Workload C (Run) 100000 records read-only operations 

 

 
Figure 7. Workload C (100K): Throughput, average delay 

of update operations and average delay of read 

operations  
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ParaStor Throughput: 27260ops/sec, Local Hard Disk; 

throughput: 24528ops/sec. Local Hard Disk and ParaStor 

have little performance difference; ParaStor slightly better. 

Read latency increases as the number of concurrent threads 

increases. Local Hard Disk read operations delayed slightly 

more than ParaStor. 

   

2) Workload C (Run) ： 1,000,000 records read-only 

operations 

       

 
Figure 8. Workload C (1M): Throughput, average delay of 

update operations and average delay of read operations  

           

ParaStor Throughput: 54318ops/sec, Local Hard Disk; 

throughput: 54400ops/sec. Local Hard Disk performances 

similarly with  ParaStor. Read latency increases as the 

number of concurrent threads increases. Local Hard Disk and 

ParaStor have similar operation delay. 

 

Workload F: Analysis of test results 

ParaStor Throughput: 16988ops/sec, Local Hard Disk; 

throughput: 2073ops/sec. When the data set increases, Local 

Hard Disk performance reduces dramatically. Operational 

delay increases as the number of concurrent threads increases. 

When the data set increases, Local Hard Disk update 

operation delay greatly increased, resulting in overall 

performance dropped significantly. 

 

III. TEST SUMMARY  

 

 Table 1. Operation Throughput Summary（ops/sec） 

 Data 

Loaded 

A B           C F 

ParaStor

（100k） 

  2887       17142   23346 27260   13428 

ParaStor

（1M）         

2388    21016 48796   54318   16988 

Local  

Hard Disk 

(100k)  

8295   18124   24275   24528   15667 

 

Local Hard 

Disk 

（1M）    

7346     3774    11733   54400   2073 

 

Note: In the table, A, B, C, F denotes Workload A, 

Workload B, Workload C, and Workload F, respectively. 

Table 1 is a summary table of throughput. One can see: 

when performing the insert operation, ParaStor performance 

is better than the local hard disk; When data is small, besides 

the insert operation, ParaStor overall performance is not very 

different, compared to the local hard disk; when dealing with 

large data sets, due to the impact of the update operation, 

ParaStor’s overall performance is better than the local hard 

drive. 

IV. CONCLUSION  

This paper presents a popular open source software based 

private cloud storage system design. The program distributed 

file systems and databases are designated as the dawn of the 

company's ParaStor parallel file system and the MongoDB 

NoSQL database. ParaStor and MongoDB were tested to see 

performance when they work together. The results showed 

that ParaStor and MongoDB have normal performance when 

working together and throughput meets the general needs of 

enterprises and institutions’ applications. ParaStor 

performances are better when dealing with large data sets, 

compared to the local hard disk. This private cloud design has 

low hardware requirements. The cost of the use of open 

source software is low. Therefore, this design has good 

application prospects. 
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