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C l o u d  O p e r a t o r  C o n t e x t
• Successful set of services
• Complex infrastructure to provide them
• Continuous operation with performance essential
• Must repeatedly adopt changes
⎻ Scale and create new value

• Incremental change is insufficient
• May require HW and SW that doesn’t exist

How to qualify and optimize aspects of new DC designs



Example :  F lash  D isaggregat ion
• Pursues significant efficiencies
⎻ Allows for wide range of resource ratios
⎻ Scale resources at different rates and times
⎻ Avoids locality constraints and resulting fragmentation loss
⎻ Operational freedom

• Challenges
⎻ Latency sensitive: average and tail
⎻ High throughput
⎻ Desire to layer storage over TCP
⎻ Capacity and throughput growing ~ Moore’s Law vs. IOPS/TB slopes



Network  S imu la t ion
• Predicts the behavior and performance of a system
⎻ Includes the network and other components
⎻ Models dynamic interaction of parts of the system
⎻ Processing and queueing delay can occur in any 

part of the system

• NS2/NS3 based simulations



Mer i ts  o f  Network  S imu la t ion
• Experimentation
⎻ Easily vary system and workload
⎻ Workload can include difficult to hit cases
⎻ While devices/systems are under development
⎻ Many combinations in parallel

• Evaluation of results
⎻ Instrument latency, throughput, occupancy everywhere
⎻ Control aids interpretation of results



L imi ts  o f  Network  S imu la t ion
• Accuracy
⎻ Cannot model unpublished algorithms for components (e.g. Flash device)
⎻ Must choose which components to model (e.g. operating system scheduling?)

• Scale
⎻ Cannot model entire DC – let alone network of DCs

All models are wrong, but some are useful
⎻ Critical discussions are key to draw the correct conclusions



S imula t ion  Mode l
• System Size and Components
⎻ 2 - 3 tier Clos topology using Broadcom Tomahawk 3 model, with network-level 

oversubscription
⎻ Traffic to/from Remote DC (longer RTT)
⎻ Up to 640 servers + storage headnodes
⎻ Multi-host NICs can be used for server nodes
⎻ Persistent TCP connections between applications tiers
⎻ CUBIC and/or DCTCP matching production settings

• Applications
⎻ Front-end workloads, based on captured statistics
⎻ Generic disaggregated storage clients and headnodes

Super Spines

Spines

ToR (RSW)



Storage  Queu ing  Mode l

• Generic Writer and Reader Clients initiate requests into model
⎻ Bursty ON/OFF request process
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Query  T ra f f i c  S t ruc tu re
• Multiple nodes in series
⎻ Tier 1, then T2, then T3
⎻ Concern that superimposing 

aggressive traffic could multiply query 
latency

• Responses are metadata
⎻ Small packets

• Poisson arrivals from user
⎻ Based on captured statistics
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Eva luat ion
• Metrics
⎻ Query Completion Time (QCT) Completion of user query / interaction
⎻ Read Completion Time (RCT) Completion of storage client read
⎻ Write Completion Time (WCT) Completion of storage client write

• Statistics
⎻ Median (P50) and tail (P99.9) for each metric, with most emphasis on tail

• Metrics are collected at target application intensity
⎻ Vary intensity above and below target for sensitivity analysis



S a m p l e  P r o s a i c  Q u e s t i o n s
• How many clients per headnode can one provision
• How should headnodes be distributed across racks
• What is the connection between SSD density and network speeds (4TB, 8TB SSDs 

vs. 50G, 100G, 200G)
• Are 200G links needed in the spines and when 
• Is there a case for 200G NICs before 200G in the spines
• Can the spines be oversubscribed and by how much
• Does switch short packet wire speed support matter to metrics
• Are elephant flows a problem? Where? Where is the best place to solve the 

problem
• Are there surprises behind the Tomahawk 3 buffer architecture and its usage



B a s e  M o d e l

2 stages
Q workload
QCT1 P50, P99.9

R workload
RCT P99.9
shmoo RCT vs. 
intensity

what is  Read 
intensity?

It is headnode
link usage

Anchor goal as 
value at knee of 
P99.9 RCT vs 
intensity

5msec @ 50%

W workload
WCT P99.9
shmoo WCT vs. 
intensity

what is Write 
intensity?

Again it is 
headnode link 
usage

No WCT goal, do care 
about knee of P99.9 
WCT vs intensity

Also happens @ 50%!

Combine R ½ + W ½

Bad news, RCT up 
>20x @ same intensity

Combine R + Q 
Fixes RCT, no impact 
on QCT1
R and Q get along
W spoils things

Combine R + W + Q 
RCT still broken at 331 msec!
WCT is a bit worse
Notably QCT1 is happy!
Why? Problems are at specific 
links, not spine buffers

100% R mean(ms) P50(ms) P99(ms) P99.9(ms) #samples
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 0.385 0.290 1.973 3.799 6,652,865     
WCT NA NA NA NA NA
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 1.142 0.971 3.776 5.137 23,888,506   
WCT NA NA NA NA NA
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 6.279 2.171 88.743 174.887 34,659,951   
WCT NA NA NA NA NA
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 103.613 32.867 590.523 764.039 47,331,303   
WCT NA NA NA NA NA

1704 MB/sec

Avg Head Link 
Goodput

All Readers Case

10836 MB/sec

6115 MB/sec

8815 MB/sec

100% W mean(ms) P50(ms) P99(ms) P99.9(ms) #samples
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 0.782 0.231 8.626 13.007 852,409       
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 7.034 6.267 20.710 25.81 2,984,040    
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 13.370 11.379 72.287 106.568 4,220,789    
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 72.649 24.521 439.827 605.270 5,110,410    

10782 MB/sec

Avg Head Link 
Goodput

All Writers Case

1747 MB/sec

6144 MB/sec 

8746 MB/sec

50/50 R/W mean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 0.436 0.317 1.875 3.851 6,674,340      
WCT 1.795 0.298 11.286 14.781 865,893         
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 4.546 1.844 69.169 126.986 24,554,040    
WCT 25.087 11.369 319.649 468.862 2,885,851      
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 46.629 5.156 458.772 692.440 35,643,015    
WCT 61.072 19.624 617.510 840.345 3,517,564      

1708 MB/sec 1774 MB/sec

Avg Read 
Head Link 
Goodput

Avg Write 
Head Link 
Goodput

Half Readers, Half Writers Case

6267 MB/sec 6000 MB/sec

8726 MB/sec 7531 MB/sec

50/50 Q/R mean(ms) P50(ms) P99(ms) P99.9(ms) #samples
QCT1 0.045 0.053 0.112 0.114 1,921,086       
QCT2 0.058 0.053 0.11 0.111 1,476,635       
QCT3 0.051 0.053 0.055 0.057 132,634          
RCT 0.325 0.266 1.475 2.336 6,725,980       
WCT NA NA NA NA NA
QCT1 0.045 0.053 0.112 0.114 1,921,087       
QCT2 0.058 0.053 0.11 0.111 1,476,272       
QCT3 0.051 0.053 0.055 0.057 132,474          
RCT 1.157 1 3.652 4.692 24,777,074     
WCT NA NA NA NA NA
QCT1 0.045 0.053 0.112 0.114 1,921,084       
QCT2 0.058 0.053 0.11 0.111 1,476,160       
QCT3 0.052 0.053 0.055 0.058 132,493          
RCT 51.370 2.085 549.56 748.145 35,609,328     
WCT NA NA NA NA NA

Avg Head Link 
Goodput

Half Query Servers, Half Readers Case

1723 MB/sec

6346 MB/sec

8750 MB/sec

50/25/25 Q/R/W mean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 0.045 0.053 0.112 0.114 1,921,088        
QCT2 0.058 0.053 0.110 0.111 1,476,367        
QCT3 0.051 0.053 0.055 0.057 132,399           
RCT 0.401 0.314 1.637 2.534 7,093,426        
WCT 2.038 0.622 10.705 13.184 826,180           
QCT1 0.045 0.053 0.112 0.114 1,921,091        
QCT2 0.058 0.053 0.110 0.111 1,476,564        
QCT3 0.052 0.053 0.055 0.058 132,948           
RCT 9.964 1.728 169.694 331.632 24,266,458      
WCT 15.570 9.006 296.596 607.697 2,504,703        
QCT1 0.045 0.053 0.112 0.114 1,921,085        
QCT2 0.058 0.053 0.110 0.111 1,477,118        
QCT3 0.052 0.053 0.055 0.058 132,825           
RCT 21.430 2.150 369.039 553.431 27,579,874      
WCT 18.228 10.715 353.445 688.320 2,777,186        
QCT1 0.045 0.053 0.113 0.114 1,921,087        
QCT2 0.058 0.053 0.110 0.111 1,476,553        
QCT3 0.052 0.053 0.055 0.058 132,252           
RCT 101.420 13.305 708.819 950.319 39,098,306      
WCT 99.281 22.675 620.406 828.747 3,105,535        

1816 MB/sec 1695 MB/sec

Avg Read 
Head Link 
Goodput

Avg Write 
Head Link 
Goodput

Half Query Servers, Quarter Readers, Quarter  Writers Case

9232 MB/sec 6701 MB/sec

6901 MB/sec 5771 MB/sec

6144 MB/sec 5194 MB/sec



E x t e n d e d  M o d e l
Extended model: 

3 stages
1.33:1 Spine Oversub
Add 150usec to T3 RTT
Add Multi-host NIC

Q workload:

- 150 usec adder to QCT3 @P99.9 and P50
- only additive @P99.9, not P50 for QCT1
- MH-NIC adds 150 usec to QCT1 @P99.9

QCT1 tail is still good, no worse than additive!

R workload:

- RCT value is a bit higher
- Some drops at MH-NICs
- RTT is N/A of course

P99.9 RCT knee occurs at same 
intensity!

W workload:

- RTT is N/A
- MH-NICs is N/A

Same as base results

Combine R + W + Q 
RCT  @P99.9 got 2x worse at 623 msec!

Notably QCT1 is happy!

Disagg does not break Q even when it 
breaks itself…

100% Q mean(ms) P50(ms) P99(ms) P99.9(ms) #samples
QCT1 0.065 0.053 0.265 0.556 9,602,651         
QCT2 0.084 0.054 0.353 0.557 7,385,767         
QCT3 0.133 0.202 0.354 0.358 663,377             
RCT NA NA NA NA NA
WCT NA NA NA NA NA

All Query Servers Case

100% R mean(ms) P50(ms) P99(ms) P99.9(ms) #samples
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 0.881 0.509 2.639 5.460 6,679,989         
WCT NA NA NA NA NA
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 1.154 1.030 3.229 5.530 24,234,329       
WCT NA NA NA NA NA
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 5.393 1.709 84.885 184.659 35,359,989       
WCT NA NA NA NA NA
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT 96.532 16.451 749.689 946.660 48,915,631       
WCT NA NA NA NA NA

11210 
MB/sec

Avg Head 
Link 

All Readers Case

1708 
MB/sec

6203 
MB/sec

8996 
MB/sec

100% W mean(ms) P50(ms) P99(ms) P99.9(ms) #samples
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 0.292 0.126 4.358 8.943 791,670       
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 2.890 0.173 16.871 24.097 3,006,540    
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 7.343 0.734 78.499 124.132 4,265,403    
QCT1 NA NA NA NA NA
QCT2 NA NA NA NA NA
QCT3 NA NA NA NA NA
RCT NA NA NA NA NA
WCT 42.945 5.735 506.778 735.112 5,272,903    

Avg Head 
Link 

All Writers Case

1622 
MB/sec

6178 
MB/sec 

11027 
MB/sec

8789 
MB/sec

/25/25 Q/R mean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 0.064 0.053 0.353 0.560 4,158,288             
QCT2 0.083 0.054 0.355 0.561 3,197,524             
QCT3 0.137 0.192 0.357 0.360 288,136                
RCT 0.913 0.639 2.528 2.834 7,104,969             
WCT 1.274 0.170 9.343 12.983 1,008,351             
QCT1 0.064 0.053 0.353 0.561 4,158,297             
QCT2 0.083 0.054 0.355 0.562 3,198,012             
QCT3 0.138 0.192 0.357 0.360 288,013                
RCT 20.435 1.929 416.673 622.912 25,392,870           
WCT 18.808 3.428 355.873 642.611 3,002,075             
QCT1 0.064 0.053 0.353 0.561 4,158,287             
QCT2 0.083 0.054 0.355 0.563 3,196,523             
QCT3 0.138 0.192 0.357 0.360 288,414                
RCT 31.952 2.214 623.199 856.010 28,852,047           
WCT 21.664 4.752 453.136 739.108 3,291,417             
QCT1 0.064 0.053 0.353 0.561 4,158,282             
QCT2 0.083 0.054 0.355 0.564 3,198,349             
QCT3 0.138 0.192 0.357 0.360 288,310                
RCT 106.631 24.436 887.143 1140.160 41,350,616           
WCT 80.080 20.906 624.958 848.109 3,555,688             

9818 
MB/sec

7651 
MB/sec

1818 
MB/sec

2066 
MB/sec

6348 
MB/sec

6228 
MB/sec

7175 
MB/sec

6866 
MB/sec

g 
Write 
Head 
Link 

Half Query Servers, Quarter Readers, Quarter  Writers CaseAvg Read 
Head Link 
Goodput



I d e a s
Round Robin requests  
to TCP connectionsEven client distribution

Knee > 72 Gbps for R, 
down to 56 Gbps when W 
is added

P99.9 RCT down to 6msec

At 48 Gbps original knee

P99.9 RCT down to 3msec!

Client paced 
requests

50/25/25 Q/R/Wmean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 0.066 0.053 0.264 0.557 4,158,875             
QCT2 0.086 0.054 0.264 0.557 3,197,756             
QCT3 0.142 0.203 0.355 0.359 287,326                
RCT 0.854 0.409 2.555 3.449 7,095,535             
WCT 0.123 0.064 1.461 4.146 1,013,464             
QCT1 0.067 0.053 0.264 0.557 4,158,878             
QCT2 0.087 0.054 0.264 0.557 3,196,790             
QCT3 0.142 0.203 0.355 0.359 288,050                
RCT 1.013 0.692 3.452 5.811 25,511,636           
WCT 0.706 0.147 7.498 12.747 3,170,795             
QCT1 0.067 0.053 0.264 0.557 4,158,864             
QCT2 0.087 0.054 0.264 0.558 3,196,604             
QCT3 0.142 0.203 0.355 0.359 288,319                
RCT 1.070 0.797 3.608 5.753 29,371,567           
WCT 0.817 0.204 8.369 12.874 3,552,392             
QCT1 0.067 0.053 0.265 0.558 4,158,879             
QCT2 0.087 0.055 0.265 0.558 3,197,675             
QCT3 0.142 0.203 0.356 0.360 288,535                
RCT 90.964 2.749 525.734 739.597 47,013,708           
WCT 66.683 0.766 488.771 763.940 4,167,714             

1817 
MB/sec

2075 
MB/sec

Half Query Servers, Quarter Readers, Quarter  Writers CaseAvg Read 
Head Link 
Goodput

Avg Write 
Head Link 
Goodput

10596 
MB/sec

8754 
MB/sec

6535 
MB/sec

6501 
MB/sec

7520 
MB/sec

7282 
MB/sec

/25/25 Q/Rmean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 0.066 0.053 0.264 0.557 4,158,868        
QCT2 0.086 0.054 0.264 0.557 3,198,195        
QCT3 0.142 0.202 0.355 0.359 287,599           
RCT 0.067 0.056 0.427 1.567 6,696,596        
WCT 0.121 0.064 1.487 4.288 1,013,464        
QCT1 0.067 0.053 0.264 0.557 4,158,871        
QCT2 0.087 0.054 0.264 0.557 3,197,885        
QCT3 0.142 0.203 0.355 0.359 287,491           
RCT 0.175 0.059 1.436 3.080 20,926,362      
WCT 0.592 0.089 6.329 9.475 3,171,265        
QCT1 0.067 0.053 0.264 0.557 4,158,880        
QCT2 0.087 0.054 0.264 0.558 3,199,174        
QCT3 0.142 0.203 0.355 0.359 288,569           
RCT 0.189 0.059 1.462 3.009 23,440,848      
WCT 0.603 0.098 6.574 8.764 3,552,822        
QCT1 0.067 0.053 0.265 0.557 4,158,873        
QCT2 0.087 0.055 0.265 0.558 3,197,736        
QCT3 0.142 0.203 0.356 0.360 288,191           
RCT 7.789 0.413 136.816 294.112 33,474,090      
WCT 23.570 0.647 217.663 317.223 4,860,138        

Avg Read 
Head Link 
Goodput

Avg Write 
Head Link 
Goodput

Half Query Servers, Quarter Readers, Quarter  Writers Case

1714 
MB/sec

2075 
MB/sec

6502 
MB/sec

6001 
MB/sec

7280 
MB/sec

5359 
MB/sec

10030 
MB/sec

8468 
MB/sec



I d e a s
200G headnode link

Knee up to 64 Gbps!

P99.9 RCT down to 8msec 
@old knee of 48 Gbps

At 48 Gbps original knee

P99.9 RCT down to 6msec

Client paced 
requests

these 200G results do not use RR!

25/25 Q/Rmean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 0.064 0.053 0.353 0.560 4,158,299             
QCT2 0.083 0.054 0.355 0.562 3,198,017             
QCT3 0.137 0.192 0.357 0.360 288,108                 
RCT 1.406 1.376 2.982 4.826 7,188,461             
WCT 1.442 0.170 10.329 13.017 1,007,496             
QCT1 0.064 0.053 0.353 0.561 4,158,298             
QCT2 0.083 0.054 0.355 0.562 3,196,513             
QCT3 0.137 0.192 0.357 0.360 288,401                 
RCT 2.365 2.306 6.001 7.753 26,634,539           
WCT 6.789 2.280 26.161 30.803 3,152,682             
QCT1 0.064 0.053 0.353 0.561 4,158,299             
QCT2 0.083 0.054 0.355 0.563 3,197,815             
QCT3 0.138 0.192 0.357 0.360 288,980                 
RCT 2.705 2.621 7.737 10.278 30,831,577           
WCT 8.743 3.549 36.480 51.362 3,524,387             
QCT1 0.064 0.054 0.353 0.563 4,158,311             
QCT2 0.084 0.055 0.356 0.566 3,198,304             
QCT3 0.139 0.192 0.358 0.367 287,468                 
RCT 25.750 6.737 402.555 521.899 50,853,540           
WCT 39.718 24.879 245.280 501.282 4,834,090             

10137 
MB/sec

12690 MB/sec

6504 
MB/sec

7895 MB/sec
7274 

MB/sec

6819 MB/sec

Avg Read Head 
Link Goodput

Avg Write 
Head Link 
Goodput

Half Query Servers, Quarter Readers, Quarter  Writers Case

1841 MB/sec
2065 

MB/sec

/25/25 Q/Rmean(ms) P50(ms) P99(ms) P99.9(ms) #samples

QCT1 0.064 0.053 0.353 0.560 4,158,299    
QCT2 0.083 0.054 0.355 0.562 3,197,929    
QCT3 0.137 0.192 0.357 0.360 287,912       
RCT 0.136 0.057 0.810 1.291 6,690,428    
WCT 0.815 0.122 7.638 11.192 1,008,458    
QCT1 0.064 0.053 0.353 0.561 4,158,275    
QCT2 0.083 0.054 0.355 0.562 3,197,180    
QCT3 0.138 0.192 0.357 0.360 287,492       
RCT 0.665 0.059 3.401 4.498 20,926,046  
WCT 5.388 1.675 20.840 24.349 3,158,683    
QCT1 0.064 0.053 0.353 0.561 4,158,301    
QCT2 0.083 0.054 0.355 0.563 3,197,622    
QCT3 0.138 0.192 0.357 0.360 287,678       
RCT 0.834 0.166 4.327 6.153 23,434,530  
WCT 6.260 2.111 24.745 30.803 3,533,761    
QCT1 0.064 0.053 0.353 0.561 4,158,293    
QCT2 0.083 0.054 0.355 0.564 3,196,921    
QCT3 0.138 0.192 0.357 0.360 287,663       
RCT 2.213 1.417 9.687 13.077 33,470,751  
WCT 14.763 8.429 72.712 110.272 5,009,530    

8566 
MB/sec

10367 
MB/sec

  
Head 
Link 

Goodput

 
Write 
Head 
Link 

Half Query Servers, Quarter Readers, Quarter  Writers Case

1713 
MB/sec

2066 
MB/sec

5357 
MB/sec

6503 
MB/sec

6000 
MB/sec

7280 
MB/sec



O v e r s u b  v s .  L i n e - r a t e  S w i t c h

Worst RSW FSW SSW

• Packet size distribution is bimodal
⎻ Lots of small metadata packets

• Question:  
⎻ If we oversubscribe switch’s 

internal 64B throughput, is 
network performance affected?

• Answer
⎻ No
⎻ Backlog less than 2 packets



Question Intuition Result

How high can we push the background workload before we break QCT Background traffic cannot break it Tried much higher arrival rates, no impact so 
far

Where is the knee of the disagg W load on its own WCT and on RCT of disagg R 40-50% of headnode link capacity

Where is the knee of the disagg R load on RCT? What causes it? 40-50% of headnode link capacity

Do R and W disagg operating below their RCT, WCT curve knee impact 
background traffic metrics (QCT)

feared so no impact

Does network capacity or headnode link speed determine headnode client load? Network spines Client overload

How does the TCP connection affinity vs. spreading play out? Spreading uses ECMP better but multiplies 
by 8 the TCP window size in flight

Affinity is bad, packet drops in the spines

Is there a benefit to tuning down the TCP max window size? Yes No benefit for this bursty workload and high 
capacity topology. 

What is the benefit of 200G attached headnodes on a 100G network? 
Does it break anything?

Only thought about it after seeing 
simulation results

Helps RCT big time
Did not break anything

Does packet size oversubscription impact the short packet workload Probably not No impact

Traffic Locality (are the metrics any worse for the full blown topology with no FSW 
local switching vs. FSW local traffic)

Maybe locality works better No difference so far

People like free lunches, identify at least one None Read request pacing



C o n c l u s i o n s
• Network Simulation Platform
⎻ Provides more complete exploration of system optimizations
⎻ Reduces evaluation time after silicon is available

• Flash Disaggregation
⎻ Application performance similar to local Flash, with real network topology & traffic
⎻ No need for locality below DC scale

• Switch
⎻ Validates performance of candidate 12.8T switch buffer architecture under load
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