Present algorithm for fetching disk utilization with the linux application iostat:
ios/iostat_linux.go:

||/d := cmn.GCOIGet().Periodic.lostatTimg
llifllerr] := rlexecCmd(d); err !=hil {
|l[[[lIreturnerr

iR

i

[lllgalffund() {

|[[[1]l/ reader loop

1[[1]forf {

11176, ferrf := r.readeriReadBytes(\n)
i r.process ==Inil {]

T return

(RS

i err == io.EOF {
[T [ continue

LTI felselif err t=]nil {

T lerd = rlretry(2): err t=lnil {
T irstopCh <- ert

T return

RN}

(RN

[[[[11] responseCh <-Istring(b)

(NI

1)

1[[J/ main loop

|l[for] {

|l[[]llselect {

|I[[[[[casellling := <-responseCh;
[[[[[lfields := strings Fields(line}

111 len(fields) < iostatnumdsk {

T Nicontinue

T

It strings/HasPrefix(fields[d], ["Device') {
T it lenr. metricNames) ==10 ]
Tk metricNames = lappend(r.metricNames, fields[1:]...)
T

T Neontinue

TR

|[[11[]][[device := fields[o]}
|[[[[11iflmpath, oK := r.disks2mpathldevicel; ok {

[[[[[[1[[mpathinfo := r.stats.availablePaths[mpath]
[T Tlines[device] = strings]oin(fields, ", ")

T Forlli = 1] i <len(fields); i++ {

T name := r.metricNames[if1]

L[ fieldVal lerr:= strconv.ParseFloatfields(il, [32)



T err t=nil {

T continuel

R

TN name ==["%util] {

[T ] [mpathinfo SetiOstats(epoch, fs.StatDiskUtil, float32(fieldVal))
T Telseif name ==]"agu-sz]]| name ==|"avgqu-sz'[{

T Wimpathinfo.SetliOstats(epoch, fs.StatQueueLen, float32(fieldVal))

RN
T
R

..
(N
i
..

fund (r HlostatRunner) execCmd(period time.Duration) error {

1[[if r.process != il {

(i

|[[[[liflert := r.process)Kill); err =il {
|[1[[lreturn er

(N

i

||[[refreshPeriod :=fint{(period / time.Second)
|l[lcmd := execiCommand{iostat'], I'-dxm'l, strconvtoa(refreshPeriod)) J/ the iostat command
|[[[stdout] Jerr := cmd]StdoutPipe()
|[[[r.reader = bufioNewReader(stdout)
][l err = il {
—

}
| [[iflert = cmdStart(); err =il {
|[[[[{return ery
MR
|[[I.process = cmd.Process
Hllll
}

Proposed algorithm by polling the file /proc/diskstats:
ios/iostat_linux.go:

[1[l/ main loop
|l[for] {
[l [llselect {

..

|[[[[[]][fetchedDiskstats := GetDiskStats{()
|[[[[111I[forl disk, [mpath := rangel r.disks2mpath {]
|[[[111[Tstat, jok := fetchedDiskStatsldisk]
T tok {

LT continuel



T
[l limpathinfo = r.stats.availablePaths[mpath]

|[[[TTmpathinfo)SetiOstats(epoch, fs.StatDiskiOms,

[ Tiflprev; lour := mpathinfolGetiOstats{(fs.StatDiskiOms); prev.Max =10 {
T limsElapsed := dNanoseconds|() / (1000 *[1000) J/convert to Milliseconds
|| [T ImpathinfoSetiOstats(epoch, fs.StatDiskUtil, float32(cur.Max
prev.Max)*100/float32(msElapsed))

LT

T fe == 1m 4]

T lines(disk] = stat.ToString()
T

LTI

T I >= im {
T Tog(lines)
|[[[[Tlines = make(cmn.SimpleKVs, [16)
TG =10
T

v
]

ios/diskstats_linux.go:
-Ilﬂﬂ
H

L
type DiskStats map[stringIDiskStat

L]
fund GetDiskStats() (output DiskStats) {
| butput = make|(Diskstats)

1|[filel lerr := osiOpen|(*/proc/diskstats")
][l err 1= nil {
[ glog [Errorerr
|[return
Ml

| Iscanner:= bufio/NewScanner(file)

|[[[forl scannerScan() {
[[[[[[lline[:= scannerfText()

11111 line ==]"1
|I[I[[[Jlcontinue
iz

||| fields := strings.Fields(line)




I[[1]if lenl(fields) <14 {
1111 [Jcontinue
Hiiie

[/l deviceName := fields[2]
||| outputideviceName] = DiskStat{]

..
D
]

| [return output

Important factors which need to be considered when replacing the algorithm for fetching disk
utilization:

1. Latency

- Since the disk utilization from iestat is passed to stdout after it is generated, there is no way to tell
how long generating the data took. Thus, only the latency of polling from /proc/diskstats itself can be
examined. Note that there is no configuration for iostat to generate disk util more frequently than every
second, so there’s no practical difference if the latency for /proc/diskstats is lower than a second.

2. Accuracy
- Disk utilization is currently used to determine when to throttle lru. This means that the algorithm
replacing iostat must produce similar results.

Method

The script is run during all experiments to constantly monitor the disk utilization calculated by both
iostat and /proc/diskstats, along with the latency for /proc/diskstats.

../loadgen/loadgen.sh is run once in every experiment with the fixed arguments: “seconds=200
iobatch=1000 pct_read=75". The number of workers and disks vary by experiment.

The disks are Seagate STI0000NMO0096 10TB SAS.

The time it takes to poll /proc/diskstats is recorded, along with the difference in reported percent disk
utilization between iostats and /proc/diskstats. Note that in experiments with multiple disks, the
difference in reported percent disk utilization is calculated for each individual disk.
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Conclusion: The average latency of /proc/diskstats is around 0.6 ms in all experiments except for the
case with 1 disk and 50 workers, which has an average latency of around 0.4 ms. The difference in
reported percentage disk utilization between /proc/diskstats and iostats is on average around 0.05%,
except for the case with 1 disk and 50 workers, which has an average difference of 0.15%.



