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Abstract Real World Edge Workloads for
' Application & Storage Optimization

Performance Depends on Your Workload

Corner Case Synthetic Tests Stress Storage Outside the Range of Normal Operation
Real World Edge Workloads are very Different from Synthetic Corner Case Workloads
Storage & Applications Respond Differently to Different Workloads

Real World Edge Workloads can help Optimize Your Storage & Applications
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See how to Capture, Analyze and Test Real World Edge Workloads
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Synthetic Workloads
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Synthetic Corner Case workloads stress
storage outside the range of normal
usage

Corner Case Workloads are comprised
of a single, or very few, IO Streams
applied over a defined period of time

Corner Case workloads have
Traditional Transfer Sizes (0.5K, 4K,
8K, 16K, 32K, 64K, 128K, 256K, 512K,
1M, etc.)

Corner Case workloads have a Fixed
Demand Intensity, or Queue Depth

- | Synthetic v Real World Workloads
il

Real World Edge Workloads
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RW Edge Workloads are comprised of
constantly changing combinations of
different 10 Streams

RW Edge Workload have many 10
Streams — hundreds to thousands - that
change over the course of the workload

RW Edge Workloads have Non Traditional

Transfer Sizes (10b, 28b, 60b, 128b1K,
1.5K, 20K, 36K, 48K, 56K, 64.5K, 192K,
398K, etc.)

RW Edge Workloads have a Constantly
Changing Demand Intensity




Real World Edge Workload Examples
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Artificial Intelligence

Genetics/Genomics

Machine Learning

3D Animations

Cloud Storage Web Portals

Big Data
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GPS Nav Edge Portal — 24 Hr 10 Capture

Real World GPS Nav Portal - 24 Hr SQL Workload: Drive 0 —
—2.6%: SEQ 15K W 3.1%: RND 1K W —4.4%: RND 8K W —,3%: SEQ 1K W CleariSelect all (] Sort
5 B 12.2%: RND 4K W [ 13.7%: SEQ 16K W . 14.9%: SEQ 0.5K W N 15.4%: RND 16K W
= Cauisploriced 4 - 27.3%: SEQ 4K W ——QD (Users) - I0Ps mysqld.exe 54‘1%\‘
SEQ 4K W 21.6% 757,697 20,000 10,000
RND 16K W 12.0% 422,999 Q @ sqlservr.exe
SEQ 0.5KW 11.7% 409,357 18000 %0 ueue 368
SEQ 16K W 10.7% 376,21 231 Depths | 57259 274190 248 199 System
160 - ; 173 185 suchost.exe 14% 50281
RND 4K W 9.6% 336,424 16,000 66 118 s |69 11 105 114 1,000 lexplore.exe 06% 2035
SEQ KW 4.9% 173,343 6 29 729 30 48 l a5 a7 H ll 18 J l Wanp.exe 04% 12783
RND 8K W 35% 121,532 14,000 TSN FOVOE TW | I [N SS L L. [ o wan
RND 1K W 2.4% 84,592 | rundiz2.exe 02% 8011
SEQ 1.5K W 21% 72,871 12.000 | 100 GpsSat exe 01% 4550
(J RND 28K W 1.95% 68,616 8 ’ IOS | GoogleUpdate.exe 0.1% 2832
— - 17y GpsTrackerService.exe 0.1% 2216
) RND 0.5K W 176% 61,862 10,000 g o p—— o ez
(0 RND 1.5KW 161% 56,692 - LoganULexe 0.0% 1554
[ SEQ 64K W 160% 56,034 8,000 10 csrss xe 00% 1460
] SEQB4KR 144% 50,500 ’ conhont e 0.0% L
RN 503 explorerexe 0.0% 1271
U < 6,000 IO Trustedinstaller.exe 00% 1172
- AN AT i n Al ) . 0 archiver_v1.exe 0.0% 833
Total 10s of 1,033 streams: 3, 8000 et e b Streams |l ol 1 MITANI. @ Raroe o @
RW mix: 6% R : 94% W il bt J Lk ‘ | £ tasihostexe _ 00% 853
| | Lk M | Selected 49 of 49 processes
oSelected 9 streams: 2,755 2,000 Aoply Sefecion |
0 0
|O Stre ams (] 140 280 420 5osr;hifte :(':'[i]me ( N?it:g 980 1120 1260 1400 Process | D S

IO Stream Map — QDs, 10s, IO Streams
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10 Workload Capture Location is Important

profiler
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Real World orkloads IO Capture
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Al Workload Capture, Curation, Optimization with IOProfiler

Secure - No personal data
Step Data - Tables of |O Stafistics
Granularity — uS, S, Min, Hr, Days

7.

Qualification — Storage Benchmark Performance
Validation — Load Balance, Bottleneck Check
Evaluation — Infrastructure Storage Selection

IO Profiler
Portability — Small file size R e CI I W O rl d 6 ) Loop — Al Training Loops

Real Time Telemetry — Streaming Steps Validate — Coni Check
Phone Home - Automated Delivery Workloa d S alidate — Lonlinuous &-hec
Infer - Optimized Performance

2,

3. 5.

Parse - Time Ranges, PIDs, Storage LUNs
Filter — PIDs, Performance, LBA Ranges
Label - Structured Data, Applications

View - Database of Continuous |Os
Replay - Real Time or Historic Playback
Monitor — Multiple Nodes/Servers/Drives

4.

10 Streams - 1O Stream Combinations & QDs
Metrics - PIDs, Performance, 10 Bursts, 1O Sequentiality
Spikes — TRIMs, Bursts, QDs, Boot Storms
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Artificial Intelligence & I0Profiler

Al & I0Profiler

1. GATHER 2. TRAINING

3. INFERENCE
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LSTM-RNN Workload 10 Capture
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Capture — Edge Data 10 Input & Output Layer
Curate — Select Key Performance Indicators — QDs, BS, RW
Script— Create Replay Script
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2. Training: Replay Test

2. TRAINING

Op
W, Ptimization
CERENCE

Al Data Plot |
INTEL SSDPE2KE016T8 1600 GB NVMe ® |
Test R22.2-3976. KB 2Drive 9 Stream Bs (28 min)Auto Replay NativeQD by MAX QD - Profils #5 Web Portal 2,000 Store Retail Chain 24 hr - Drive Drive1 Cumulative Wrkioad |
(9 streams) - Step=6sec (WIN-C255D607N82_20161602_0000.xml)
Time = 10PS = LREE = 59s= . = . = . = . =
00:20 4,187 19.7 MBls 1.67 me 15.5ms 15.5 ms 35°C 5.40% R : 04.6% W 7 10Prolierdt
400 000 00 3
R ¢ g Build Script
weas . e El
o 0 -100 ®
00:00 00:05 0010 00:15 00:20 00:25 030 g
o |T| INTEL SSDPE2KE016T8 1600 GB NVMe ®
| Test R22.2-3975. KB 2Drive @ Stream 6s (28 min)ALto Replay NativeQD by MAX QD - Profile #5 Web Portal 2,000 Store Retail Chain 24 hr - Drive0 Drive1 Cumulative Workioad =
[[RRESEEERAG S5 AR Hness e (9 streams) - Step=6sec (WIN-C255D607N82_20161602_0000.xml) - b il ‘
TR amee —|  Time= 10PS = eTP= - 58s= . -  Tomp. = . E eoi0- -
oo [2]] ooz 4,445 208 MBS 1.67ms 16.3ms 15.3 ms 36°C 5.50% R : 84.5% W 7 ‘
2 o 100000 30 38 || [y =
o . — g g —
s st sasssrsmsssmn| (| 3 | . -100 B s
— 00:00 00:05 00:10 00:15 00:20 0025 030 g7 »
T wre s )
e e - INTEL SSDPE2KE016T8 1600 GB NVMe ® s PR l
£ | 4 ||Test R22.2-3074. k8 2Drive 9 Stream 6 (28 min)Auto Replay NativeQD by MAX QD - Profile #5 Web Portal 2,000 Store Retail Chain 24 hr - Drive0 Drive1 Cumulative Workioad
& S {9 streams) - Step=6sec (WIN-C2550607N82_20161602_0000.xml) s ol
sz . s s s | | (] TIme = 10PS = o TP = = 59s= . = o = O = ®0i0=
|€| 00:29 4,409 20.8 MBls 1.59 ms. 153 ms 16.3ms 36°C 530% R :94.7% W 7
G ime wiws - 400 000 w0 3
E =
e = 3
0 -100 B
00:00 00:05 00:10 00:15 00:20 00:25 w30 &
INTEL SSDPE2KE016T8 1600 GB NVMe ®

Test R22.2-3973. KB 2Drive 9 Stream 6s (28 min)Auto Replay NativeQD by MAX QD - Profile #5 Web Portal 2,000 Store Retail Chain 24 hr - Drive0 Drive1 Cumulative Workload
{9 streams) - Step=6sec (WIN-C2550607N82_20161602_0000.xml)

Time = 10PS = eTP= = 59s= . = . = .
00:29 4,098 19.1 MB/s 1.71ms 164 ms 16.4 ms 35°C 530% R :94.7% W 7
400 000

0 -1
00:00 00:05 00:10 00:15 00:20 00:25 00:30

Compare Plots ~ Playback Controls Close

[=

10PS

i s ond
[ | ]
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0
W, Ptimization
LERENCE

3. INFERENCE

3. Inference: Optimization

116,500
116,000
115,500
115,000
114,500
w 114,000
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o
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113,000

112,500

112,000
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111,000

P1 Compare IOPS. optane

CJ10PS Drive0 Drivel Cumulative Workload

113,251
113,057

112,911 112,773

R22.2- R22.2- R22.2- R22.2- R22.2-
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115,350
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Real Time Monitoring — Edge Workloads

KPI Alerts from multiple Edge Servers / Nodes

0
W, Ptimization
LERENCE

O Capture

Workload.com
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I 10 Stream
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Remote Monitor: Phone Home
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Key Performance Indicator: IOPS
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KPI Monitoring of Node IOPS, TP, LAT, QDs, Transfer Sizes, PIDs

(@ D
T I

Key Performance
KPI Alerts Indicator Monitoring
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Summary

Applications & Storage Performance depends on the Workload

Workloads Change as they traverse the 10 and SW Stack

Real World Edge Workloads are very different than Synthetic lab workloads

You can capture Real World Workloads with free IO Capture tools at TestMyWorkload.com

Curate and Train Al Workloads using the I0OProfiler toolset

U N N S Ay

Optimize Your Applications & Storage by monitoring and curating Key Performance Indicators

Thank You.
Questions can be sent to:

info@calypsotesters.com
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Please take a moment
to rate this session.

Your feedback matters to us.
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