
Revisiting Storage  

for Smartphones 

Hyojun Kim, Nitin Agrawal, Cristian Ungureanu 

Questions 

Methods 

Measurements 

Answers 

Mobile devices are becoming more important!  
 

1. Does the mobile storage subsystem affect  
the performance of popular applications? 
 

2. How can we improve app performance? 

Resource Usage Monitoring 

CPU:  /proc/stat 

Memory: /proc/meminfo 

Network: /proc/net/dev 

Storage 

• Read, Write amount from 
/proc/diskstats 

• Device busyness (custom 
modification) from  
/proc/storage_usage 

 Android  (AOSP) 

Google Nexus One 8 SDCards WebBench, App Install, 
Email, RLBench,  
Facebook, Pulse  

WebBench 
Visit 50 websites 

 Report elapsed time 

Resource Usage Graphs 
 What is a performance bottleneck ? 

Trace Analysis 
WebBench generates random writes 

 Random writes perform very differently on different devices 

Transcend Kingston 

Similar Trend  

from Other Apps 

W 

What-If Analysis 

WebBench on RiData  

Pilot Solutions 
1. DB (App) level 
• Selective fsync in SQLite 

• Turn-off FSYNC only for  

      WebCacheDB file 

2. File System Level 
• Log-structured FS for DB 

• Put DB files on NILFS2 partition 

3. Block Driver Level 
• RAID with Internal flash and 

External SD card 

•  A simple software RAID driver 

4. Device Level 
• Phase Change Memory for DB 

• PCM Emulator with RAM 

 

Does the mobile storage subsystem affect the 
performance of real applications? 

 

Yes, it does! 

How can we improve application performance? 
Pilot solutions are tested. We are continuing 

work  to refine solutions for deployment! 

More Results in Paper  

• Application Launch time 
• Concurrent Application 
• CPU Consumption 
• RAW device performance 
• Explanation of RAID speed up, and so on … 


