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• Request rate: 105/𝑠

• Request size: Key < 200B, Value < 1KB[SIGMETRICS’12]

Workload << 1Gbps

Network bandwidth 10Gbps
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• 𝐺𝐼: Any distribution  Burst arrival of keys 
• 𝑋: Batch blocks Concurrent arrival of keys

• Waiting time for a batch < Latency for 1 Key ≤ Response time for a 
batch
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Symbol Definition

𝑁 Number of keys generated from an end user request.

𝑀 Number of Memcached servers.

𝑝𝑗 𝑗=1

𝑀
Load distribution among Memcached servers.

𝑞 Concurrent probability of keys.

𝑋 Batch size for concurrent keys.

𝑇𝑋 Inter-arrival gap of batches.

𝜆 Arrival rate of keys.

𝜇𝑆 Service rate of one Memcached server.

𝑟 Cache miss ratio.

𝜇𝐷 Service rate at database.



max 𝑇𝑁 𝑁 ,𝑇𝑆 𝑁 , 𝑇𝐷 𝑁 ≤ 𝑇 𝑁 ≤ 𝑇𝑁 𝑁 + 𝑇𝑆 𝑁 + 𝑇𝐷 𝑁
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• Intel CoreTM i5-5200U CPU and 8GB memory

• Same Rank, 1Gbps links

• Mutilate: 512 connections

• Measurements of Facebook [Sigmetrics’12]

Latency Estimation Experiment Confidence Interval

Network 20𝜇𝑠 20𝜇𝑠 [18.12𝜇𝑠, 21.68𝜇𝑠]

Memcached Servers 351𝜇𝑠~366𝜇𝑠 368𝜇𝑠 [362𝜇𝑠, 373𝜇𝑠]

Database 836𝜇𝑠 867𝜇𝑠 [855𝜇𝑠, 879𝜇𝑠]

Total 𝟖𝟑𝟔𝝁𝒔~𝟏𝟐𝟐𝟐𝝁𝒔 𝟏𝟏𝟒𝟒𝝁𝒔 [𝟏𝟏𝟐𝟖𝝁𝒔, 𝟏𝟏𝟔𝟎𝝁𝒔]
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𝜌𝑚𝑎𝑥 = 75%
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Latency at Memcached Servers Latency at Database
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keys instead of reducing the 
cache miss ratio.



• Unbalanced load distribution
• Burst and concurrent key arrivals
• Database processing

• Network latency is almost constant
• Latency at Memcached servers is determined by server 

utilization
• Latency at database is determined by the number of keys and 

cache miss ratio

• Server utilization should not exceed a specific value.
• Load-balancing mechanisms take effect before the largest 

utilization extends the specific value.
• Minimizing the number of keys instead of reducing the cache 

miss ratio.
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