
Performance Statistic 

Using IOSTAT and SAR to collect 
I/O statistics for UNIX hosts
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Agenda

� Setting up the host

� IOSTAT

� SAR
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� IOSTAT or SAR must be on the system
– Most UNIX systems will have these utilities installed as part 

of the standard config

� What IOSTAT does, from
http://www.linuxcommand.org/man_pages/iostat1.html

Preparing the host
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The iostat command is used for monitoring system input/output device loading by 
observing the time the devices are active in relation to their average transfer rates. The 
iostat command generates reports that can be used to change system configuration to 
better balance the input/output load between physical disks. 

The first report generated by the iostat command provides statistics concerning the 
time since the system was booted. Each subsequent report covers the time since the 
previous report. All statistics are reported each time the iostat command is run. 



� IOSTAT and SAR will output to console window where 
run

� To capture output, execute in a directory where you 
have write access
– And redirect output to a file in that directory

Setting up data collection
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� Determine a filename to use in advance



� Use the command below to capture 5-second intervals

� Note the redirect (“tee” command) to the filename

IOSTAT: Data collection: Solaris

iostat –xnr -T d 5 | tee logfile.iostat 

� This command does the following: 
– presents extended device statistics (-x), 

– displays device names in a descriptive format (-n), 
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– displays device names in a descriptive format (-n), 

– separates fields by commas (-r), 

– timestamps each sample (-T d), 

– uses a sampling interval of 5 seconds



� Output looks like so:

IOSTAT: Data collection: Solaris

bash-2.03# iostat -xnrT d 5|tee logfile.iostat

Tue Jun 29 15:43:59 2004

extended device statistics

r/s,w/s,kr/s,kw/s,wait,actv,wsvc_t,asvc_t,%w,%b,device

0.4,0.2,1.1,1.8,0.0,0.0,8.6,9.6,0,0,c0t0d0

0.0,0.0,0.1,0.0,0.0,0.0,0.0,4.0,0,0,c0t1d0

0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0,0,c0t6d0

These represent 3 
different devices, or 
LUNs
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0.0,0.0,0.0,0.0,0.0,0.0,0.0,0.0,0,0,c0t6d0

� It is useful to import into Excel, as a comma-delimited file:

LUNs

Tue Jun 29 15:43:59 2004

extended device statistics

r/s w/s kr/s kw/s wait actv wsvc_t asvc_t %w %b device

0.4 0.2 1.1 1.8 0 0 8.6 9.6 0 0 c0t0d0

0 0 0.1 0 0 0 0 4 0 0 c0t1d0

0 0 0 0 0 0 0 0 0 0 c0t6d0

Tue Jun 29 15:44:05 2004

extended device statistics

r/s w/s kr/s kw/s wait actv wsvc_t asvc_t %w %b device

0.7 0.3 1.5 2 0 0 8.6 9.6 0 0 c0t0d0

0 0 0.1 0 0 0 0 4 0 0 c0t1d0

0 0 0 0 0 0 0 0 0 0 c0t6d0



IOSTAT: Data collection: Linux Red Hat (knl version 
2.4.18)
� Use the comand below to capture 5-second intervals

� Note the "tee" command. Creates a copy of screen output in the 
designated file.

iostat –x -t 5 | tee logfile.iostat 

� This command does the following: 
– presents extended device statistics (-x), 
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– presents extended device statistics (-x), 

– timestamps each sample (-T d), 

– uses a sampling interval of 5 seconds



� Output looks like so:

IOSTAT: Data collection: Linux

Fri Jan 30 14:00:00 PST 2004

avg-cpu:  %user   %nice    %sys   %idle

22.52    0.00    4.57   72.90

Device:  rrqm/s wrqm/s   r/s   w/s  rsec/s  wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sdb1       4.00  71.38  1.80 73.34   46.38 1157.75    16.02     0.92   12.24  10.64   8.00

sdc1       0.00   1.63  0.00  0.00    0.00   27.72     0.00 463224.54    0.00   0.00 100.00

sdd1       0.00 161.18 139.59 296.63 1116.69 3662.78    10.96     4.25    9.74   9.46  41.29

avg-cpu:  %user   %nice    %sys   %idle

29.25    0.00    6.72   64.03

Not every datapoint 
gets a time header
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Device:  rrqm/s wrqm/s   r/s   w/s  rsec/s  wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sdb1       0.03  63.77  0.07 65.33    0.80 1032.80    15.80     0.94   14.32  13.20   8.63

sdc1       0.00   1.50  0.00  0.00    0.00   26.67     0.00 463833.09    0.00   0.00 100.03

sdd1       0.00 141.67 131.47 270.27 1051.73 3295.20    10.82     4.31   10.72  10.60  42.60

Fri Jan 30 14:01:00 PST 2004

avg-cpu:  %user   %nice    %sys   %idle

21.35    0.00    4.97   73.69

Device:  rrqm/s wrqm/s   r/s   w/s  rsec/s  wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sdb1       0.07  61.18  0.10 62.25    1.33  987.40    15.86     0.58    9.35   8.28   5.16

sdc1       0.00   1.90  0.00  0.00    0.00   31.99     0.00 421703.02    0.00   0.00  99.97

sdd1       0.00 134.92 142.15 304.53 1137.22 3515.63    10.42     3.52    7.88   7.83  34.99

avg-cpu:  %user   %nice    %sys   %idle

23.47    0.00    5.58   70.95

Device:  rrqm/s wrqm/s   r/s   w/s  rsec/s  wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sdb1       0.00  67.90  0.00 68.77    0.00 1093.33    15.90     0.88   12.85  12.60   8.67

sdc1       0.00   1.57  0.00  0.00    0.00   26.67     0.00 422459.53    0.00   0.00 100.00

sdd1       0.00 136.97 137.67 291.00 1101.33 3424.00    10.56     4.10    9.57   9.46  40.57



� Field names

IOSTAT: Analysis

r/s Reads per second

w/s Qrites per second

kr/s Average kilobytes read/second

kw/s Average kilobytes written/second

Wait Time spent by a process while waiting for block (eg disk) I/O to complete

Actv Number of active requests in the hardware queue 
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Actv Number of active requests in the hardware queue 

wsvc_t Approx time of IO spent in queue

asvc_t, await Approx service time (includes queue time, etc.)

svctm Average time for the IO to be serviced once issued (net of queue time)

%w percent of time there are transactions waiting for service (queue non-empty)

%b Percent of time the subsystem is busy (has at least 1 IO outstanding)

avgrq-sz Average size (in sectors) of all I/O

avgqu-sz Average queue length of all I/O

%util Percentage of CPU time during which I/O requests were issued to the device. 

Device Disk (LUN) device name



SAR

� SAR is similar to IOSTAT
– Performance Engineering prefers IOSTAT, but they can work 

with SAR data also

– Some EMC utilities are designed for SAR input

1010



� Use the comand below to capture 5-second intervals

� Note the redirect (“tee” command) to the filename

SAR: Data collection

sar d 5 5  | tee logfile.sar 

� This command does the following: 
– presents disk device statistics (d), 

– uses a sampling interval of 5 seconds
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– uses a sampling interval of 5 seconds



� Example Data

SAR: Data collection

% sar d 5 5

20:44:26 device %busy avque r+w/s blks/s avwait avserv

...

20:44:46 sd0 1 0.0 1 5 0.0 20.1

sd1 0 0.0 0 0 0.0 0.0

sd15 0 0.0 0 0 0.0 0.0
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sd15 0 0.0 0 0 0.0 0.0

sd16 1 0.0 0 1 0.0 27.1

sd17 1 0.0 0 1 0.0 26.8

sd3 0 0.0 0 0 0.0 0.0

Average sd0 1 0.0 0 3 0.0 20.0

sd1 0 0.0 0 2 0.0 32.6

sd15 0 0.0 0 1 0.0 13.6

sd16 0 0.0 0 0 0.0 27.6

sd17 0 0.0 0 0 0.0 26.1

sd3 2 0.1 1 14 0.0 102.6



SAR: Analysis

Device Names the disk device that is measured

%busy Percentage of time that the device is busy servicing transfers

avque Average number of requests outstanding during the period

r+w/s Read and write transfers to the device per second

blks/s Number of blocks transferred to the device per second

� Field names
– Depending on the OS, some set of the following:
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blks/s Number of blocks transferred to the device per second

w/s Number of write I/O requests per second

avwait Average number of milliseconds that a transfer request spends waiting in the queue for service

avserv Average number of milliseconds for a transfer to be completed, including seek, rotational delay, and data transfer.



Summary

� Run IOSTAT or SAR

� Use the recommended switches

� Redirect to a file

� Provide output to Performance Engineering, or import 
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� Provide output to Performance Engineering, or import 
to Excel to average and sum various statistics



HPUX and SAR -B

� bread/s Number of physical reads per second from the disk 
(or other block devices) to the buffer cache; 

� bwrit/s Number of physical writes per second from the buffer 
cache to the disk (or other block device); 

� lread/s Number of reads per second from buffer cache; 

� lwrit/s Number of writes per second to buffer cache; 
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� lwrit/s Number of writes per second to buffer cache; 

� %rcache Buffer cache hit ratio for read requests e.g., 1 -
bread/lread; 

� %wcache Buffer cache hit ratio for write requests e.g., 1 -
bwrit/lwrit; 

� pread/s Number of reads per second from character device using 
the physio() (raw I/O) mechanism; 

� pwrit/s Number of writes per second to character device using the 
physio() (i.e., raw I/O) mechanism. 


