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Outline

Role of dynamic models in predicting the
behavior of large systems

Systems being studied
est data which invalidated our models
Next steps




Overview of Findings

Oops! (no, not Object Oriented Programming
System, but... new data invalidated our models -
an oops!)

Customer calls this “frictionless 1/0”

Key question: how far from “local’ will this be
valid?

Key question: at what load will this return to
“normal”? l.e. serious reduction in efficiency...
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As model detail increases,
Model behavior more closely resembles the true system

behavior

Model

True System
Behavior

Behavior

Fig uer 3Evolution foaD y mac M o d © vieTime




&

Al

Swit & Comput e
Fabric Serv €s

Output

™\

= E

Fig uer 1 Sy $em Blo ¢ ia gam fo rStatic A nlgsis — O pio nA




Redunda o Inpu t
Coordi at os and

Input Archive Ar bive Servers

Comput e
Serv es

Output

Fig uea 2 Sy sem Blo c IDia gam fo rStatic Aahis — O fiion B




Inputs Dad
Da t Archi Buff
Comput e
Serv es
"N 1
s "Nut
Inputs
Comput e
Serv €s
Daa
Da t Archi e Buff Inputs

Figuer 4Ca g Study -2 K hite ¢ure f @ Dy nmic Mo dleng




SANergy client
writes to 105GB
file, preallocated,
sustaining more
than 1 Gigabyte
per second, using
12 threads (LSC’s
recommended
minimum) (1008
MB/s shown)

(QFS 3.5.0-28D)
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SANergy client  IOSTAT:

writes to 105GB extended device statistics tty cpu

- device r/s wi/s kr/s kw/s waitactv svc_t %w %b tintout us sy wtid
flle’ 18 CpUS, sd0 0.0 0.0 0.0 00 0000 00 0 O 0652 530910
preallocated, ssd0 0.0 161.6 0.0 82738.4 0.010.0 61.8 0100

.. ssdl 0.0 161.6 0.0 82738.4 0.0 9.1 56.5 0100
sustaining MoOre  ssd2 0.0 161.2 0.0 82533.6 0.0 9.4 58.1 0100

- ssd3 0.0 161.8 0.0 82840.8 0.0 9.3 57.6 0100

than 1 Glgabyte ssd4 0.0 162.0 0.0 82943.2 0.0 9.3 57.6 0100
ssd5 0.0 161.8 0.0 82840.8 0.0 8.4 52.1 0100

per Second’ ssd6 0.0 161.8 0.0 82840.8 0.0 9.0 55.5 0100

using 12 threads ssd7 00 1622 0.0 830456 0.0 8.8 54.6 0100
ssd8 0.0 161.8 0.0 82840.8 0.0 8.7 535 0100

7
(I—SC S ssd9 0.0 1614 0.0 82636.1 0.0 94 58.4 0100
ssd10 0.0 161.6 0.0 82738.5 0.0 89 55.2 0100
recommended

T ssd1l 0.0 162.0 0.0 82943.3 0.0 8.4 51.6 0100
minimum) (1008
MB/s on screen)



SANergy client
writes to 105GB

file, preallocated,
6 threads (0.5 per

T3 brick) (918
MB/s shown)
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SANergy client
writes to 105GB
file, 12 threads
but without file
preallocation,
1GB extents,
showing almost 1
Gigabyte per
second (999
MB/second)
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SANergy client
writes to 105GB
file, 12 threads
but without file
preallocation,
1GB extents,
CPU load on
metadata
controller during
999 MB/s stream
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SANergy client
writes to 105GB
file, 12 threads
but without file
preallocation,
1GB extents,
CPU load on
client during 999
MB/s stream
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SANergy client
writes to 105GB
file, 12 threads
with file
preallocation,
CPU load on
client during > 1
GB/second
stream
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SANergy 2.2.0.17 CLIENT AND QFS 3.5.0.22 NATIVE COMBINATION
TESTING USING VERY LARGE FILES

and ca hob

Host Na me Test Used Block/ Threa ds Sustained Aggrega te

File

Size
SANergy cli et jdvtto/s an 6M B/24 R =12 (q= 24) R - 106.6- 1108.66 N/A(t sts
reas o c adoa- onl1l2 T 3(1 GB MB/s alone)
base In e fi & per 6M B/ R =12 (q= 24) R - 091. G- 1104.90 N/A(t sts

proc ess) 105G B R =32 (q= 64) M B /S alone )
R - 112. B MB/s

3M B/ R =12 (q= 24) R- 072.6- 1106.29 N/A(t sts

105G B M B /s alone)
SANergy cli ent same 6M B/ R =32 (q= 64) R - 103. % MB/s N/A(t sts
reas o c adob- 105G B alone)
base In e
SANergy cli ent jdvtto/s an 6M B/ R =32 (q= 64) R =53997 +695. 3 123527 M BJs
reas o c doa on 12 T 3(1 105G B R =492.11 + 617.34 1109 45 M B/s
and ca bob fi & per

proc ess)
SANergy cli et jdvtto/s an 6M B/ W=32(q 64) W =408.56 MB/s 1269 34 M BJ/s
reas o c aoa onl1l2 T 3(1 105G B R =12 (q= 24) R =392.46 MB/s
and calob;Q FS fi & per R =468.32 MB/s
na tvie wri &s on proc ess)
buddy
SANergy cli et dv tto /san on 6M B/ R =6 (q =12) c doa: R=108. 2 N/A(t sts
reas -b®elne 12 Bs 105G B MB/s; ¢c dob: alone)
R =1100.33 MB/s

QFSb aseline dv tto /san on 6M B/ W=12(q =24) buddy: W=798. 8, N/A(t sts
Writ & 12 Bs 105G B 795. B,793.27 MB &k alone )
SANergy cli et dv tto /san on 6M B/ R =6 (q =12) R =52055 + 520. ® 1041 21 M BJs
reas o c aoa 12 Bs 105G B MB/s




SANergy 2.2.0.17 CLIENT AND QFS 3.5.0.22 NATIVE
COMBINATION TESTING
USING VERY LARGE FILES

Host Name Test Used Block/ | Threads Sustained Aggregate
File
Size

SANergy cli at dv tto /sanon | 6M B W= 2 (q 24) W= 40.48 MB/s 111375 M Bs

re @s o c doa 12 3 105G B | R#6(q 42) R +33111+332. 5

and ca lob; QFS MB/s

na tve wri é¢s on

buddy

QFS baseline jdvt from 6M B R 32,W=2 Susta me d= fée civ e N/A (t sts

re @ fom one /ca pure (6 X 105G B | (q 64) writ erate to /sa n= alone )

fi ¢ system, wri ¢ | T3s) to /san 518. 2 - 526.25 MB/s

tose ond (1 (12xT 3)

proc 8&s)

SANergy cli et dv tto /sanon | 6M B R % (q42)(4 R =216 34 +217. 3+ | 867. B MB/s

re @s o c doa 12 35 105G B | proc sses, 4 216. 4 + 216.88 MB/s

and ca ob fi ¢s)

SANergy cli at dv tto /san 6M B W= 2 (q 24) W= 279.59 MB/s 101355 M Bs

re @s o c doa (12x Bs) = 105G B | R#6(q 42) R +184 48 + 183. 2 +

and ca lob; QFS writ g; 2 182. ¢ + 183.32

na tve wri ¢s on re @s fom

buddy eghclent




METADATA LAN LOADING EFFECT OF RATES
(SANergy 22.0.17 and QFS 3.5.0.22)

Host Name Test Used Block/ | Threa ds Sustained Aggrega te
File
Size

SANergy cli etre as on dv tto /san 6M B/ R =6 R - 109.2D MB/s N/A(t sts
c doa-b ael ne - onl1l2T (1 105G B | (q =12) alone)
un bade dmet ala & p &h fi ¢
SANergy cli etre as on same 6M B/ R =6 R - 110. 3 MB/s N/A(t sts
c dob-b ase Ine- 105G B | (q =12) alone)
un bade dmet ala & p &h
QFSb aseline re @ fom jdvtfrom 6M B/ R =32, Susta he d= Hecive N/A(t sts
on efile sys t en, write to /ca pgure (6 X 105G B [ W=2 writ erate to /sa n= alone)
se ond(1 pro @ss) T3s) to /san (q =64) 518. 2- 531.12 MB/s

(12 x T &)
SANergy cli mtre as on dv tfrom 6M B/ R =32, W +501.60 MB/s 1163 95 M BJs
c d®oa and a&bob; QFS /sanon 12 105G B | W=2
na tvie wri &és onb uddy T3s Rfiles); (q 64) R =330.88 + 331.47
from /ca pture to /sa n- jdvtfrom R =6 M B/s
base In e-unload d /ca pure (6 x (q =12)
me ad da pah T3s) to /san

(12 x T X)
SANergy cli emtre @ on dv tto /san 6M B/ R =6 R =785.24 MB/s N/A (t sts
c ®oa-h avy loa don onl2T3> 105G B | (q =12) alone)
me dd da pa h
SANergy cli mtre as on dv tfrom 6M B/ R =32, W =491.50 MB/s 108951 M B/s
c ®oa and a&bob; QFS /sanon 12 105G B [ W=2 susta ned
na tvie wri és onb uddy T3s Qfiles); (q =64) R =306 63 + 291. 6
from /ca pure to /sa n- jdvtfrom R =6 M B /s
base In e- he avy loa don /ca pture (6 x (g =12)

me &d da pah

T3s) to /san
(12 x T %)




