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        Library Memory File-systems 
• Provide direct access to SCM 
• Enables common operations 

(open/read/write/close file data, read meta-data) 
without involving trusted centralized entity 
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Decentralized Architecture 

Enforcing FS Permissions using MMU 

  1. C1: CREAT (/foo/bar) 
  2. C1: LockRemote(/foo) 
  3. C1: LogCreateFile(bar) 
  4. C1: WRITE(/foo/bar) 
  5. C1: LogEntry(/foo/bar) 
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Example: The Life of a Shared File 

  6. C1 : AllocateBlock 
  7. OS: AllocateBlock 
  8. C1 : WriteBlock 
  9. C1 : ShipLog 
10. C1 : ReleaseLock 
11. TFS: ApplyLog 
 

12. C2 : READ(/foo/bar) 
13. C2 : LockRemote(/foo) 
14. C2 : Read(Block) 
15. C2 : ReleaseLock 
 

Library File Systems 

    

Hierarchical FS impose overhead on fast hardware 
Kernel FS impose overhead and hinder flexible APIs 

PXFS: POSIX-style FS 
   - Hierarchical DAG namespace 
   - POSIX concurrency semantics 

KVFS: Key-Value File System 
   - Flat Namespace 
   - KV-store concurrency semantics 
   - Short, immutable files 
 

System Components 
• Library File-System (libFS) 
   - Exposes file system API    - Implements naming and mapping 
• Trusted File-System  Service (TFS) 
   - Guarantees integrity of metadata updates    - Enforces concurrency ctrl 
• SCM Manager 
 - Securely records and enforces resource usage 
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Filebench Latencies 
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Sensitivity to SCM Performance 
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Fast persistent memory ! 

Web-Proxy Optimized  FS 

Web Proxy Cache 

Key-Value FS POSIX FS 

Client Scalability (DRAM Write + Delay + Read) 

        Web-proxy workload performs best when 
there are no overheads of a hierarchical or kernel 
file system   such as ext4 or PXFS ! 
 
Platform:   
Intel(R) Xeon(R) E5645 2.40GHz (6 cores with 2 hardware threads per core)  
Linux 3.2.2 x86-64  
Workload:  
Filebench application personalities 
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