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® Connectivity is a precious
resource

® Good news - disk is very
cheap
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® |arger bandwidth savings

® Good offline behavior

® Save even on dynamic content
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What is the Cost!

70 seeks ® |[n-memory data structures
per sec ® Hash table avoids seeks for misses
® (Cache replacement (LRU, etc)
® RAM index size per TB
® Open Source (Squid) - 10 GB
® Commercial (Tiger) -5 GB
® Can not use laptops for cache

® 2 servers, $2K each = 20 laptops
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® HashCache: storage engine w/ plug-in indexing

® FEfficiency and Performance:

® Can now use cheap laptops vs servers
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A Brief History of Cache

® Open Source Implementation - Squid

® Commercial/High Performance - Tiger
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Focusing mainly
on reducing the
size of the index
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Collision Control

Fixed locations where each
object can be found

Seek time dominates short
read

Eliminate global cache
Set Associativity replacement policies
T-Ways
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Reducing Seeks

¢4 Origna ® Original hash of the URL:
Hash 64 bits

Eliminate bits for (same)
bin # (228 objs, 8-way,
#bins=2% (S))

39 64 - log(S)

8 low FP hash

Shrink hash size: Just to
eliminate most false
positives (8 bits)




Cache Replacement

Original
64 Hash

39 64 - log(S)

8 low FP hash




Cache Replacement

® large disks: |0-100+ million
objects

Original
64 Hash

39 64 - log(S)

8 low FP hash




Cache Replacement

® large disks: |0-100+ million
objects

Original
64 Hash

39 64 - log(S)

8  low FP hash ® | ocal replacement benefits

| | hash + rank
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Further Reducing Seeks

® Storing objects by hash can

HC-Bas -
0 B produce random reads & writes
| | HC-SetMem . ® Restructure on-disk table

® Store only hash, rank, offset

HC-L
43 o - ® Move all data to log

® Group writes amortize seeks

560 squid

enables read prefetch

® Both reads & writes < | seek
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Implementation

HashCache
with
policies

HashCache
using storage engine

on same
box, sharing memory

lines C code for
the proxy and lines
for the indexing policies

implementation with
non-blocking /O

Design similar to that of

Helpers for 1/O and
DNS lookups

Balances load across
easily and
makes scaling obvious
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Evaluation - VWeb Polygraph

® De-facto feature and performance testing tool for web proxies

® Compare all variants of HashCache with Squid and Tiger

Experiment
Name

Low End

Setting

Small School
using Laptop

Configuration

|.4 GHz
256 MB
60 GB SATA

Comparision

HashCache vs
Squid vs Tiger

High End

ISP with High-End
Server

2 GHz
3.5 GB
5x18 GB SCSI

HashCache-Log vs
Squid vsTiger

Large Disk

Large
School with
Mini- Tower

|.4 GHz
2 GB
2x1TB USB

HashCache-Log vs
HashCache-SetMem




Hit Rate Comparison

HC-Basic Squid HC-SetMem HC-Log

19



Low End Configuration




Low End Configuration

Performance req/sec

HC-Basic Squid HC-SetMem Tiger




Low End Configuration

Open Source and Commercial
could index only 18 GB

HashCache could
index 60 GB

Performance req/sec

0% RAM
for Index

HC-Basic Squid HC-SetMem




High End Configuration

5x18 GB Disk

Performance reg/sec

Squid HashCache-Log Tiger
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High End Configuration

5x18 GB Disk

4%

40% RAM
for Index

Performance reg/sec

Squid HashCache-Log Tiger
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Index Efficiency

Squid 8 40 reqs/sec
Tiger 300
HC-Log

HC-SetMem

1,500 3,000 4,500

Max Disk for |GB RAM
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Large Disk Configuration

| TB Disk
600 MB

Performance reg/sec

HC-Basic HC-SetMem
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Conclusions & Status

® New Storage Engine & Web Cache

® Suitable for developing-world usage
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