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Legal disclaimer

Alibaba Cloud reminds you to carefully read and fully understand the terms and
conditions of this legal disclaimer before you read or use this document. If you have
read or used this document, it shall be deemed as your total acceptance of this legal

disclaimer.

1. You shall download and obtain this document from the Alibaba Cloud website
or other Alibaba Cloud-authorized channels, and use this document for your
own legal business activities only. The content of this document is considered
confidential information of Alibaba Cloud. You shall strictly abide by the

confidentiality obligations. No part of this document shall be disclosed or provided
to any third party for use without the prior written consent of Alibaba Cloud.

2. No part of this document shall be excerpted, translated, reproduced, transmitted,
or disseminated by any organization, company, or individual in any form or by any
means without the prior written consent of Alibaba Cloud.

3. The content of this document may be changed due to product version upgrades
, adjustments, or other reasons. Alibaba Cloud reserves the right to modify
the content of this document without notice and the updated versions of this

document will be occasionally released through Alibaba Cloud-authorized
channels. You shall pay attention to the version changes of this document as they
occur and download and obtain the most up-to-date version of this document from
Alibaba Cloud-authorized channels.

4. This document serves only as a reference guide for your use of Alibaba Cloud
products and services. Alibaba Cloud provides the document in the context that
Alibaba Cloud products and services are provided on an "as is", "with all faults
" and "as available" basis. Alibaba Cloud makes every effort to provide relevant
operational guidance based on existing technologies. However, Alibaba Cloud
hereby makes a clear statement that it in no way guarantees the accuracy, integrity
, applicability, and reliability of the content of this document, either explicitly
or implicitly. Alibaba Cloud shall not bear any liability for any errors or financial
losses incurred by any organizations, companies, or individuals arising from
their download, use, or trust in this document. Alibaba Cloud shall not, under any
circumstances, bear responsibility for any indirect, consequential, exemplary,

incidental, special, or punitive damages, including lost profits arising from the use



or trust in this document, even if Alibaba Cloud has been notified of the possibility
of such a loss.

5. By law, all the content of the Alibaba Cloud website, including but not limited to
works, products, images, archives, information, materials, website architecture,
website graphic layout, and webpage design, are intellectual property of Alibaba

Cloud and/or its affiliates. This intellectual property includes, but is not limited
to, trademark rights, patent rights, copyrights, and trade secrets. No part of the
Alibaba Cloud website, product programs, or content shall be used, modified

, reproduced, publicly transmitted, changed, disseminated, distributed, or
published without the prior written consent of Alibaba Cloud and/or its affiliates

. The names owned by Alibaba Cloud shall not be used, published, or reproduced
for marketing, advertising, promotion, or other purposes without the prior written
consent of Alibaba Cloud. The names owned by Alibaba Cloud include, but are
not limited to, "Alibaba Cloud", "Aliyun", "HiChina", and other brands of Alibaba
Cloud and/or its affiliates, which appear separately or in combination, as well as
the auxiliary signs and patterns of the preceding brands, or anything similar to
the company names, trade names, trademarks, product or service names, domain
names, patterns, logos, marks, signs, or special descriptions that third parties

identify as Alibaba Cloud and/or its affiliates).

6. Please contact Alibaba Cloud directly if you discover any errors in this document.
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Generic conventions

Table -1: Style conventions

Style Description Example
This warning information
indicates a situation that will Danger:
cause major system changes, Resetting will result in the loss of
faults, physical injuries, and other | user configuration data.
adverse results.
This warning information
indicates a situation that may . Warning:
cause major system changes, Restarting will cause business
faults, physical injuries, and other | interruption. About 10 minutes are
adverse results. required to restore business.
This indicates warning informatio
n, supplementary instructions, Notice:
and other content that the user Take the necessary precautions
must understand. to save exported data containing

sensitive information.

This indicates supplemental
instructions, best practices, tips, Note:
and other content that is good to | You can use Ctrl + A to select all
know for the user. files.

> Multi-level menu cascade. Settings > Network > Set network

type

Bold It is used for buttons, menus Click OK.
, page names, and other Ul
elements.

Courier |Itis used for commands. Runthe cd / d C :/ windows
font command to enter the Windows
system folder.

Italics |Itisused for parameters and bae log list --
variables. instanceid Instance_ID

[] or [a|b] |Itindicates that it is a optional ipconfig [-all|-t]
value, and only one item can be
selected.




Style

Description

Example

{} or {a|b}

It indicates that it is a required
value, and only one item can be
selected.

swich {stand | slave}
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1 Performance testing for NAS

You can use fio to measure the throughput and IOPS of NAS in performance testing.
Performance testing in Linux
Before conducting a performance test, note the following points:

- Ensure that sunrpc_slo t is properly configured. For more information, see
FAQs.
- The maximum throughput will not exceed the bandwidth of an ECS instance. If the

bandwidth of an ECS instance is 1 Gbit/s, the maximum throughput can reach 125
Mbit/s.

The following common testing examples are provided for your reference.

Note:
Note: The following estimated values are all based on testing results for a single ECS

instance. To reach the performance metrics recommended by the Network Attached
Storage official site, we recommend that you use multiple ECS instances to perform a

test.


https://www.aliyun.com/product/nas
https://www.aliyun.com/product/nas

Perform a random read test to measure IOPS

fio - numjobs = 1 - dodepth = 128 - direct = 1 - dioengine =
libaio - sync =1 - rw = randread - bs = 4K - size = 1G -
time_based - runtime = 60 - name = Fio - directory =/ mnt

Estimated value: 14,000

riw=randread, bs=(R) 4096B-40968, (W) 4 A968 , D) 4096B-4@96B, ioengine=libaio, iodepth=128

3 1 process
Fio: Laying out I0 file (1 file / 1024MiB)
fio: native_fallocate call failed: Operation not supported
Jobs: 1 (f=1): [r(: 100 .0%] [r=58 .0M1 /s]1[r=15.1k, T0PS][eta @@m:
Fio: (groupis i 3

rcentile
| 1.0@0th=[ 1130 . 336], 1@.00th=[ 15987,
5], 40.0@th=[ 3458], 50.00th=[ 4113], 6@.0@th
], & th=[ , 99.00th=[ 32900], 95.00t
9], 99.50th=[ 85459], 99.90th=[175113],

)9th=[181404]

76, max=96280, per=100.0 13, stdev=7812.35, samples=l
4, max=24070, avg=1529 29, samples=60

lat (msec)

lat (msec)

cpu

I0 depths
submit
complete
issued
latency

Run status group @ (all jobs
READ: bw=59.6MiB/s .5M 59. 6M1 62.5MB/s-62.5MB/s), 1o 3MiB (188@MB), run=30061-3




Perform a random write test to measure IOPS

ioengine =
= 16 -

fio - numjobs = 1 - dodepth = 128 - direct =1 -
libaio - sync =1 - rw = randwrite - bs = 4K - size
time_based - runtime = 60 name = Fio - directory =/ mnt

Estimated value: 10,000

Fio: (g=0):
fio-3.1
Starting 1 process
Jobs: 1 (f=1): [w(l)][lﬁﬁ 0%] [r=0KiB/s ,v
Fio: (grodpid=e; pid
write;( IOPS=15,
slat (usec):

rw=randwrite

max=247922, av
933, max=247926, av
clat pelLent11e5 (msec):
| 1.80th=[ 4], 5.00th=[
30.00th=[ 71, 40.00th=[
7@, 00th=[ 9], 80.00t
99.00th=[ 21],
99.99th=[ 178]
bw ( KiB/ min=54968, max=7@856,
iops
lat (msec)
lat (mse
cpu
10 depths
submit
complete
issued
latency

5], 10.0@th=[
7], 50.00th=[
11], 90.00th=[
99.50th=[ 23], 99.98th=[

per= 1@@

total @ 46C909.®
. target=0, window=0,
Run status group @ (all jobs):

WRITE; bv—b®<6MlBJ> (63.6

te, bs=(R) 4096B-4@96B, (W) 4096B-4096B,

4MiB/s][r=
@5: Mon Mar 11 11::
(63.6MB/s)(1820Mi
, avg= 7.64, stdev=

/), 60.6MiB/s-60.6MiB/s (63.6MB/s-63.6MB/s),

(T) 4096B-4896B,

15.2k IOPS][eta ©@0m:0@s]
153 2019

/30@16msec)

1.81

stdev=4356.30

stdev=4356.26

5], 20.00th=[ 6],
3], 6@.00th=[ 9],
13], 95.00th=[ 16],
40], 99.95th=[  42],

avg=62102.13,
810.54,

stdev=3242.17,
samples=6@

samples=60

short =0,0,0, d roppe
percentile=100.00

, depth=128

ioengine=libaio,

10-1820MiB (1909MB),

1odepth=128

run=30016-30@16msec



- Perform a random read test to measure throughput

fio - numjobs = 1 - dodepth = 128 - direct = 1 - dioengine =
libaio - sync =1 - rw = randread - bs IM - size = 1G -
time_based - runtime = 60 - name = Fio directory =/ mnt

- Estimated value for NAS Capacity: 150 Mbit/s

Fio: (g=0): rw=randread, bs=(R) 1024KiB-1024KiB, (W) 1024K1B-1024KiB, (T) 1@24K1B-1@24K1B, 1ioengine=libaio, 1iodepth=128
fio-3.1
Starting 1 process
Jobs: 1 € [r(1)][10@.0%] [r=0KiB/s ,w=0KiB/s][r=0,w=0 I0PS][eta 00m:00s]
Fio: (groupi , Jobs=1)E @: pid=5208: Mon Mar 11 11:40:35 2019
read: I0PS=148; BW=149MiB/s (156MB/s)(9214MiB/62@45msec)
slat (usec): min=P4s—max=2201.5k, avg=361.66, stdev=22934.09
clat (ms min=4, max=42052, 60.88, stdev=2559.16
lat (msec): min=4, m 42052, avg .25, stdev=2559.19
clat percentiles (msec)
[ 1.00th=[ 8], 5.00th=[ 9], 10.00th=[ 10], 20.eeth=[ 137,
| 30.00th=[ 247, 40.00th=[ 427, 50.00th=[ 56], 6@.00th=[ 1007,
| 7@0.00th=[ 197], 80.00t 6937, 90.00th=[ 2534], 95.00t 46657,
| 99.00th=[12684], 99.50t 711], 99.90th=[17113], 99.95th=[17113],
| 99.99th=[17113]
bw ( KiB, min= 2048, 2211, per=100.00%, avg=157685.99, stdev=45144.76, samples=118
iops > min= 2 373, av 4, stdev=44.08, samples=118
lat (msec) g ¢ i 4
lat (msec)
cpu
I0 depths
submit
complete 0%, 4=100. s 6
issued rwt: total=9214, =0,0,0, dropped=0,0,0
latency @ target=0, window=0, percentile=100.009

Run status group @ (all jobs):
READ: bw=149MiB/s (156MB/s

- Estimated value for NAS Performance: 300 Mbit/s



- Perform a random write test to measure throughput

fio - numjobs = 1 - dodepth = 128 - direct = 1 - dioengine =
libaio - sync =1 - rw = randwrite - bs = 1M - size = 1G -
time_based - runtime = 60 - name = Fio - directory =/ mnt

- Estimated value for NAS Capacity: 150 Mbit/

WFio: (g=0): rw=randwrite, bs=(R) 1024KiB-1024KiE, (W) 1024K
fio-3.1
Starting 1 process
Fio: Laying out I0 file (1 file / 1@24MiB)
fio: native_fallocate call failed: Operation not supported
Jobs: 1 (f=13: [w(1D)][100.0%][r=0KiB/s,w=30.0MiB/s] [r=0,w=3
Fio: (groupid=0, jobssl): err= @: pid=4966: Mon Mar 11 12:2
write: IOP5=15Z2/ BW=15/MiB/35 (16BMB/s)(926ZMiB/6084%msec)
slat (usec): min=125, maox=8ble34, avg=303.9c, stdev=8595
clat (msec): min=206, max=1728, avg=840,31, stdev=143. 4¢
lat (msec): min=Z8, mmx=1eiH, avg=848.61, stdev=143.15
clat percentiles (msec):

@0th=[ 268], 5.00th=[ 726], 10.00th=[ 793],
@.08th=[ &35], 49.00th=[ 344], _T.Bﬂth=[ 8521,
% 'l )
21,

d.88th=[ &6%9], 30.0@0th=[ & ﬂﬂth:F 911],
99 .@0th=[ 1481], 99.50th=[ 15527, 99.9¢ =[ 16&7],
99%th=[ 1737]
min= 2848, max=354304, per=100.00%, avg= 1%
: min= 2, max= 346, avg=15Z2.17,
Llat (msec) : 50=0.172%, 100=0.08%, Z50=0.51%, 5
lat (msec) » 1000=92 , 38%, ?ﬂﬂﬁ—?.idﬁ
cpul : usr=1.56%, sys=1.9¢
I0 depths : 1=6.1%, E_ﬂ.lh,
submit © B=0,8% ¢—1B@-E !

complete : 0=0.0%, 4=100. 0% .G
1ssued rwt: total=@, 4“bL,D, shﬂrt=ﬂkﬂ,ﬂ, dr ppwd =0,8, [
latency : target=0, window=@, percemtile—lﬂ@,ﬂﬂh, de

Run status group @ (all jobs):
WRITE: bw=152MiB/s (16@MB/s), 152MiB/s-152MiB/s (160MB/s-

- Estimated value for NAS Performance: 600 Mbit/s



Performance testing in Windows

Assume that you mount a NAS file system on Z: and install fio to the path ¢ :\

Program Files \ fio \ fio . exe .

- Perform a random read test to measure IOPS

" ¢ :\ Program Files \ fio \ fio . exe " - name = Fio - numjobs
1 - djodepth = 128 - direct = 1 - doengine = windowsaio - sync =
1 - rw = randread - bs = 4K - size = 1G - time_based - runtime

60 - group_repo rting - directory = Z \:\

Estimated value: 14,000

fio: native_f
Jobs: 1
Fio:

read:

slat

clat (

lat Cus
clat
1.00th=[

th=[ 353907,
th=[17721@],

[1814@4]
bw (  Ki :omin
ig

lat (usec)
lat (msec)
lat (msec)
cpu
10 depths
submit
complete s 3
issued rwt: total=459 , dropped
latency : target=@ ndow=@, percentile=10@ , depth=128

Run status group @ (all jobs):

oMiB/s (62.5MB/s-62.5MB/s), io 93MiB (1830MB), run=30061-3086lmsec
- Perform a random write test to measure IOPS

" ¢ :\ Program Files \ fio \ fio . exe " - name = Fio - numjobs
= 1 - iodepth = 128 - direct = 1 - doengine = windowsaio -



sync = 1 - rw = randwrite - bs = 4K - size = 1G - time_based -
runtime = 60 - group_repo rting - directory = Z \:\

Estimated value: 10,000

Fio: (g=0@): rw=randwrite, bs=(R) 4@096cB-4096B, (W) 4@96B-4096B, (T) 4@96B-4096B, 1oengine=libaio, 1iodepth=128
fio-3.1
Starting 1 process
Jobs: 1 (f=1): [w(l)][l@ﬁ 0%]1[ (iB. 4MiB/s][r=0 2k IOPS][eta @@m:00s]
Fio: (grodpid=e; 1 5: Mon Mar 11 11 3 2019
TI0PS=15.5k, BW=60.6MiB/s (63.6MB/s)(1820MiB/30@16msec)
£ Cusec): min=z, , avg= 7.64, stdev=11.81
clat Cusec): min=1928, max=247922, av 233.26, stdev=4356.30
lat Cusec): min=1933, max=247926, av 241.46, stdev=4356.26
clat percentiles (msec):
1.00th=[ 4], 5.00th=[ 51, 1@.90@th=[ 5], 20.00th=[ 6],
.00th=[ 71, 40.00th=[ 7], 50.00th=[ 8], 60.00th=[ 9],
Qth=[ 9], 80.00th=[ 11], 90.0@th=[ 137, 95.00th=[ 16],
| 99.00th=[ 217, 99.50th=[ 23], 99.9@th=[ 48], 99.95th=[ 42],
1 99.99th=[ 178]
bw ( KiB/ :) in= 68, X 3] er=100. , avg=62109.13, stdev=3242.17, samples=60
iops o omi 2, T 77 \ , stdev= bl@ 54 samples=6@
lat (msec) : %
lat (mse
cpu
10 depths
submit
complete 0%,
issued rwt: total=0,466009,0, short=0,2,0, drop
latency . target=0, window=0, percentile=100.00%, depth=128

Run status group @ (all jobs]
WRITE; bw—b8<6M1B,> (63.6MB/s), 6@.6MiB/s-6@.6MiB/s (63.6MB/s-63,6MB/s), 10=1820MiB (19@9MB), run=30016-30@16msec

- Perform a random read test to measure throughput

" ¢ :\ Program Files \ fio \ fio . exe " - name = Fio - numjobs
1 - jodepth = 128 - direct = 1 - dioengine = windowsaio - sync =
1 - rw = randread - bs = 1M - size = 1G - time_based - runtime

60 - group_repo rting - directory = Z \:\

- Estimated value for NAS Capacity: 150 Mbit/s

Fio: (g=0): rw=randread, bs=(R) 1024KiB-1024KiB, (W) 1024KiB-1024KiB, (T) 1024KiB-1@24KiB, ioengine=libaio, iodepth=128
fio-3.1
Starting 1 process
Jobs: 1 ( [r(l)][l@@. d Ble's w=QKiB/s][r=@,w=0 I0PS][eta 0@m:0@0s]
Fio: (groupi i : 208: Mon Mar 11 11:4@:35 2019
read: IOPS= 148 BW. QM18,< QleM /s)(9214M1iB/62045msec)
slat (usec): mt max=2201.5k, avg=361.66, stdev=22934.09
clat (msec): mi na 2052, avg=860.88, stdev=2559.16
lat (msec): min=4, max=42052, avg=861.25, stdev=2559.19
clat percentiles (msec’
1.00th=[ 8], 5.00th=[ 9], 10.00th=[ 1@], 20.@0th=[ 13],
.0oth=[ 24], 40.00th=[ 42], 50.@0th=[ 56], 60.00th=[ 100],
9.00th=[ 1977, 80 @0th=[ 693], 90.00th=[ 2534], 95.00th=[ 4665],
.0Oth=[12684], 99.50th=[16711], 99.90th=[17113], 95th=[17113],

max= :BZ’ll ppr—l@@ 00%, avg=157685.99, stdev=45144.76, samples=118
4.08, sample.

lat (msec)
lat (msec)
cpu
I0 depths
submit
complete 9
issued rwt: t 214,0,0, short 0, 0 1] dropped @,U,U
latency @ target=0, window=0, percentile=100.0

Run status group @ (all jobs)
READ: bw=149MiB/s (

- Estimated value for NAS Performance: 300 Mbit/s



- Perform a random write test to measure throughput

" ¢ :\ Program Files \ fio \ fio . exe " - name = Fio - numjobs
= 1 - jodepth = 128 - direct = 1 - doengine = windowsaio -
sync = 1 - rw = randwrite - bs = IM - size = 1G - time_based -

runtime = 60 - group_repo rting - directory = Z \:\

- Estimated value for NAS Capacity: 150 Mbit/s
E-1824K1B, 4K1B, icengine=libaic, iodepth=128

ing out IO fil

Run status group @ (all jobs):
WRITE: i S 1

- Estimated value for NAS Performance: 600 Mbit/s
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