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Engineering Simulation
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Engineering Simulation
Cheaper, faster, more flexible than system building
Engineering design uses simulations, why not software?
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How to Optimize All These Factors

Compose simulations of complex 
memory and storage
Break the simulation into components
Allows the components to be assembled 

like building blocks
Provide reasonable but constrained set 

of variables
Run simulations with synthetic data or 

actual IO traces
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Caching

Hit-n-miss
Promotion and demotion
Complexity of tiering
 How rapidly this becomes an unmanageable problem
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Multi-level Caching

Currently used in Content Delivery Networks
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Deterministic Behavioral Simulations
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Time to Kick Out Old Eviction 
Algorithms
Introducing SIEVE
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SIEVE: a New Eviction Algorithm

Designed by Magnition intern
Simple
Efficient
 Improves scale and throughput
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SIEVE operation

Singly-linked list for eviction
Pointer (“hand”) moves from tail to head, marks entries as unref’ed
On cache hit, marks entry as referenced
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SIEVE Operation

On cache miss
 Hand moves forward to next unreferenced entry and deletes it
 New entry is added to the head of the list
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SIEVE Operation

 If hand reaches head, it moves to tail
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SIEVE Efficiency

 Lower miss ratio in a variety of different applications
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SIEVE Efficiency

SIEVE increases efficiency of more elaborate eviction algorithms
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SIEVE Simplicity

Modifications to existing algorithms are minimal
Complete implementation is compact
 Python sample implementation is 71 lines
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SIEVE Resources

Blog: https://yazhuozhang.com/blog/2023/12/17/sieve-is-simpler-than-
lru/
Github source: https://cachemon.github.io/SIEVE-website/
Research paper: https://junchengyang.com/publication/nsdi24-

SIEVE.pdf
Shortcomings
 Not scan resistant
 Therefore not a good candidate for storage caches

https://yazhuozhang.com/blog/2023/12/17/sieve-is-simpler-than-lru/
https://yazhuozhang.com/blog/2023/12/17/sieve-is-simpler-than-lru/
https://cachemon.github.io/SIEVE-website/
https://junchengyang.com/publication/nsdi24-SIEVE.pdf
https://junchengyang.com/publication/nsdi24-SIEVE.pdf
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Optimizing CDNs at Scale
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Case Studies
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How to Build a Model

Conceptual view of the design
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Details, Details

Cheaper, faster and more 
flexible than hardware 
models
Each component can be 

modeled
Variables are easy to 

introduce
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Simulation Code

 UI 
generated 
from code
 Code 

simulates 
component
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Case Studies

Cloudflare and Wikimedia
Genuine workloads tested
Variants of baseline algorithms
 Number of L1 and L2 caches
 Promotion and demotion policies
 Eviction policies of L1 and L2
 DRAM/SSD ratios
 Load balancer algorithm

 ~125k variants, each run against a day’s worth of traffic
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Variables
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Lots of Variability, Lots of Results

Multi-objective Optimization
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Results Are Easy to Compare

See many thousands of runs
More variables = more options
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Case Study Results

Wikimedia Cloudflare
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Case Study Results

Wikimedia Cloudflare

Research case Research case
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Results
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ABOUT MAGNITION
STORAGE PERFORMANCE, REINVENTED

Award-Winning, Patented Technology
3-time award winner for innovative technology.

Peer-Reviewed and Published in Leading Journals
Multiple industry articles published and reviewed.

Proven At-Scale, with Production Workloads
Use customer traces to fully test diverse workloads in real-time.

World’s First Real-Time Data Placement Optimization
Patented technology is a first for the industry.



76 | ©2024 SNIA. All Rights Reserved. 

As an example, a current customer has achieved the following 
measurable outcomes with Magnition: 

Experiments per day per engineer 
• Without Magnition: 2 
• With Magnition: 50,000+

Parameter variations tested before prod release 
• Without Magnition: 50 
• With Magnition: 1,000,000+ 

Workload performance improvement using our products to find 
optimal out-of-the-box settings: 10-50%+

RESULTS WITH MAGNITION
P R O V E N  I N  M A R K E T  T O D A Y



77 | ©2024 SNIA. All Rights Reserved. 

I Learned Something Today

1. Caching is used for more than storage
2. Real world CDN implementations can be improved with low effort
3. Large scale simulations can drive huge gains in efficiency and cost
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Please take a moment to rate this session. 
Your feedback is important to us. 
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