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Outline

• Role of dynamic models in predicting the 
behavior of large systemsg y

• Systems being studied
• Test data which invalidated our models• Test 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 I/O”
• Key question: how far from ‘local’ will this be 

valid?
• Key question: at what load will this return to 

“normal”? I.e. serious reduction in efficiency...
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True  System
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As model detail increases,
Model  behavior more closely  resembles the  true system
behavior

Model
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SANergy client 
i 105GBwrites to 105GB 

file, preallocated, 
sustaining more g
than 1 Gigabyte 
per second, using 
12 threads (LSC’s12 threads (LSC s 
recommended 
minimum) (1008 
MB/ h )MB/s shown)

(QFS 3.5.0-28b)



SANergy client 
writes to 105GB 
fil 18

IOSTAT:
extended device statistics tty         cpu

device r/s w/s kr/s kw/s wait actv svc t %w %b tin tout us sy wt idfile, 18 cpus, 
preallocated, 
sustaining more 

device       r/s    w/s   kr/s   kw/s     wait actv  svc_t  %w  %b  tin tout  us sy wt id
sd0           0.0    0.0    0.0    0.0         0.0  0.0    0.0    0    0        0  652    5  3  91  0
ssd0         0.0  161.6  0.0   82738.4  0.0 10.0  61.8    0 100 
ssd1         0.0  161.6  0.0   82738.4  0.0  9.1   56.5    0 100 
ssd2         0.0  161.2   0.0  82533.6  0.0  9.4   58.1    0 100 

than 1 Gigabyte 
per second, 
using 12 threads

ssd3         0.0  161.8   0.0  82840.8  0.0  9.3   57.6    0 100 
ssd4         0.0  162.0   0.0  82943.2  0.0  9.3   57.6    0 100 
ssd5         0.0  161.8   0.0  82840.8  0.0  8.4   52.1    0 100 
ssd6         0.0  161.8   0.0  82840.8  0.0  9.0   55.5    0 100 
ssd7 0 0 162 2 0 0 83045 6 0 0 8 8 54 6 0 100using 12 threads 

(LSC’s 
recommended 

i i ) (1008

ssd7         0.0  162.2   0.0  83045.6  0.0  8.8   54.6    0 100 
ssd8         0.0  161.8   0.0  82840.8  0.0  8.7   53.5    0 100 
ssd9         0.0  161.4   0.0  82636.1  0.0  9.4   58.4    0 100 
ssd10       0.0  161.6   0.0  82738.5  0.0  8.9   55.2    0 100 
ssd11       0.0  162.0   0.0  82943.3  0.0  8.4   51.6    0 100 

minimum) (1008 
MB/s on screen)



SANergy client 
writes to 105GB 
file, preallocated, 
6 threads (0.5 per6 threads (0.5 per 
T3 brick) (918 
MB/s shown)



SANergy client 
reads from 
105GB file, 6 
threads (0.5 perthreads (0.5 per 
T3 brick) - using 
prerelease version 
at customerat customer 
demos - shown 
bursting at 1170 
MB/s



SANergy client 
writes to 105GB 
file, 12 threads 
but without filebut without file 
preallocation, 
1GB extents, 
showing almost 1showing almost 1 
Gigabyte per 
second (999 
MB/second)



SANergy client 
writes to 105GB 
file, 12 threads 
but without filebut without file 
preallocation, 
1GB extents, 
CPU load onCPU load on 
metadata 
controller during 
999 MB/s stream



SANergy client 
writes to 105GB 
file, 12 threads 
but without filebut without file 
preallocation, 
1GB extents, 
CPU load onCPU load on 
client during 999 
MB/s stream



SANergy client 
writes to 105GB 
file, 12 threads 
with filewith file 
preallocation, 
CPU load on 
client during > 1client during > 1 
GB/second 
stream



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

H os t  Na m e T es t  U se d B l o c k /
F i le
S iz e

T hrea d s S u s ta in e d A g g rega te

6 M B/ 2 4
G B

R =1 2  (q = 24) R  -  11 0 6 . 64 - 1 1 0 8 .6 6
M B /s

N /A ( t es ts
a l o n e )

6 M B/ R =1 2 (q = 24) R 10 9 1 06 1 1 0 4 9 0 N /A ( t es ts

S A N e r g y c l i en t
r e ads  on c ab o a -
b a s e li n e

jd v t to /s a n
o n  1 2  T 3s ( 1
f i le p e r 6 M B/

1 0 5 G B
R =1 2 (q = 24)
R =3 2  (q = 64)

R -  10 9 1 . 06 - 1 1 0 4 .9 0
M B /S
R  -  11 1 2 . 18 M B /s

N /A ( t es ts
a l o n e )

b a s e li n e f i le p e r
p ro c ess)

3 M B/
1 0 5 G B

R =1 2  (q = 24) R  -  10 7 2 . 64 - 1 1 0 6 .2 9
M B /s

N /A ( t es ts
a l o n e )

S A N e r g y c l i en t s a m e 6 M B/ R =3 2  (q = 64) R  -  11 0 3 . 96 M B /s N /A ( t es ts
r e ads  on c ab o b -
b a s e li n e

1 0 5 G B a l o n e )

S A N e r g y c l i en t
r e ads  on c ab o a
a n d  c a bo b

jd v t to /s a n
o n  1 2  T 3s ( 1
f i le p e r
p ro c ess)

6 M B/
1 0 5 G B

R =3 2  (q = 64) R = 5 3 9 .9 7  +  6 9 5 . 30
R =4 9 2 .1 1  + 6 1 7 . 3 4

1 2 3 5 .2 7  M B/s
1 1 0 9 .4 5  M B/s

p )
S A N e r g y c l i en t
r e ads  on c ab o a
a n d  c a bo b ; Q F S
n a t iv e  wr i tes o n
b u d d y

jd v t to /s a n
o n  1 2  T 3s ( 1
f i le p e r
p ro c ess)

6 M B/
1 0 5 G B

W = 32 ( q =6 4 )
R =1 2  (q = 24)

W = 40 8 .5 6 M B /s
R =3 9 2 .4 6  M B /s
R =4 6 8 .3 2  M B /s

1 2 6 9 .3 4  M B/s

S A N e r g y c l i en t d v t to /s a n o n 6 M B/ R =6 ( q =1 2 ) c ab o a : R = 11 0 8 22 N /A ( t es tsS A N e r g y c l i en t
r e ads  - b ase l in e

d v t to /s a n o n
1 2  T3s

6 M B/
1 0 5 G B

R =6 ( q =1 2 ) c ab o a :  R = 11 0 8 . 22
M B /s; c ab o b :
R =1 1 0 0 . 3 3 M B /s

N /A ( t es ts
a l o n e )

Q F S b a s e l in e
w r i t es

d v t to /s a n  o n
1 2  T3s

6 M B/
1 0 5 G B

W = 12 ( q =2 4 ) b u d d y :  W =  7 9 8 . 89 ,
7 9 5 . 93 ,  7 9 3 .2 7  M B /s

N /A ( t es ts
a l o n e )

S A N e r g y c l i en t d v t to /s a n  o n 6 M B/ R =6  ( q =1 2 ) R = 5 2 0 .5 5  +  5 2 0 . 66 1 0 4 1 .2 1  M B/s
r e ads  on c ab o a
a n d  c a bo b

1 2  T3s 1 0 5 G B M B /s



SANergy 2.2.0.17 CLIENT AND QFS 3.5.0.22 NATIVE 
COMBINATION TESTING

Host  Name Test Used Block/
File

Threa ds Sustained Aggrega te

USING VERY LARGE FILES

Size
SANergy cli ent
re ads on c aboa
and  ca bob; QFS
na t ive  wr i tes on

dv t to /san on
12  T3s

6M B/
105G B

W= 12 (q =24)
R =6 (q =12)

W= 450.48 MB/s
R + 331 .11 +  332. 16
MB/s

1113 .75 M B/s

buddy
QFS b aseline
re ad from one
fi le system,  wr i te
to se cond (1

jdvt from
/ca pture  (6 x
T3s)  to /san
(12 x T 3s)

6M B/
105G B

R =32, W = 32
(q =64)

Susta ine d =  effe c tiv e
writ e  rate  to  /sa n =
518. 21 - 526.25 MB/s

N/A ( t ests
alone )

to se cond (1
proc ess)

(12 x T 3s)

SANergy cli ent
re ads on c aboa
and  ca bob

dv t to /san on
12  T3s

6M B/
105G B

R =6 (q =12) (4
proc esses, 4
fi les)

R = 216 .34 +  217. 93 +
216. 41 +  216.88  MB/s

867. 56 MB/s

SANergy cli ent dv tto /san 6M B/ W= 12 (q =24) W= 279 59 MB/s 1013 55 M B/sSANergy cli ent
re ads on c aboa
and  ca bob; QFS
na t ive  wr i tes on
buddy

dv t to /san
(12x T3s) =
writ es; 2
re ads from
e ach cl ien t

6M B/
105G B

W= 12 (q =24)
R =6 (q =12)

W= 279.59 MB/s
R + 184 .48 +  183. 22 +
182. 94 +  183.32

1013 .55 M B/s



METADATA LAN LOADING EFFECT OF RATES 

(SANergy 22 0 17 and QFS 3 5 0 22)

H os t  Na m e T es t U se d B lo c k /
F i le
S iz e

T hrea d s S u s ta in ed A g g rega te

S A N e r g y c l i en t r e ads o n d v t to /s a n 6 M B/ R =6 R - 11 0 9 . 29 M B /s N /A ( t es ts

(SANergy 22.0.17 and QFS 3.5.0.22)

S A N e r g y c l i en t  r e ads  o n
c ab o a -  b ase l in e  -
u n lo a d e d m e t ad a ta p ath

d v t to /s a n
o n  1 2  T 3s ( 1
f i le

6 M B/
1 0 5 G B

R 6
( q =1 2 )

R  11 0 9 . 29 M B /s N /A ( t es ts
a lo n e )

S A N e r g y c l i en t  r e ads  o n
c ab o b - b a s e lin e -
u n lo a d e d m e t ad a ta p ath

s a m e 6 M B/
1 0 5 G B

R =6
( q =1 2 )

R  -  11 1 0 . 30 M B /s N /A ( t es ts
a lo n e )

Q F S b a s e l in e  r e ad  from jd v t f rom 6 M B/ R =3 2 , S u st a in e d =  eff e c tiv e N /A ( t es ts
o n e  f il e  sys t em , w r it e  to
s e co n d ( 1  p r o ces s)

/c a ptu r e  ( 6  x
T 3s )  to  /s a n
( 1 2 x  T 3s)

1 0 5 G B W = 32
( q =6 4 )

w ri t e  r a te  to  /s a n =
5 1 8 . 21 - 5 3 1 .1 2 M B /s

a lo n e )

S A N e r g y c l i en t  r e ads  o n
c ab o a a n d  ca b o b ; Q FS
n a t iv e  wr i tes o n b u d d y

d v t fro m
/sa n  o n  1 2
T 3s  (2 f il e s );

6 M B/
1 0 5 G B

R =3 2 ,
W = 32
( q =6 4 )

W  +  5 0 1 .6 0  M B /s

R  =  3 3 0 .8 8 +  3 3 1 .4 7

1 1 6 3 .9 5  M B/s

f rom /c a ptu r e  to  /s a n -
b a s e lin e -  u n lo a d ed
m e ta d ata  p a th

jd v t f rom
/c a ptu r e  ( 6  x
T 3s )  to  /s a n
( 1 2 x  T 3s)

R =6
( q =1 2 )

M B /s

S A N e r g y c l i en t  r e ad  o n
c ab o a -  h ea v y lo a d o n
m e ta d ata p a th

d v t to /s a n
o n  1 2  T 3s

6 M B/
1 0 5 G B

R =6
( q =1 2 )

R  =  7 8 5 .2 4 M B /s N /A ( t es ts
a lo n e )

m e ta d ata  p a th
S A N e r g y c l i en t  r e ads  o n
c ab o a a n d  ca b o b ; Q FS
n a t iv e  wr i tes o n b u d d y
f rom /c a ptu r e  to  /s a n -
b a s e lin e -  h e av y  lo a d  o n
m e ta d ata p a th

d v t fro m
/sa n  o n  1 2
T 3s  (2 f il e s );
jd v t f rom
/c a ptu r e  ( 6  x
T 3s ) to /s a n

6 M B/
1 0 5 G B

R =3 2 ,
W = 32
( q =6 4 )
R =6
( q =1 2 )

W  =  4 9 1 .5 0  M B /s
s u st a in e d
R = 3 0 6 .6 3  +  2 9 1 . 65
M B /s

1 0 8 9 .5 1  M B/s

m e ta d ata  p a th T 3s )  to /s a n
( 1 2 x  T 3s)


