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D Background

* New metric introduced (October 201 |) in version
7.0.199 of the hIOmon file and disk I/O monitoring

software

* Index value that relates the total amount of data
transferred to the total amount of response
time taken by I/O operations to transfer this data

* Resembles “fuel economy” index (i.e., miles-per-
gallon or “MPG”) as an overall measure of

“performance efficiency”
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D DXTI Metric

* DataTransferred/Time Index (DXTI) metric provides a “high-
level” means for relative comparison of I/O performance:

v" Higher the Index value, better the performance
v’ “Better performance” in terms of more data transferred and/or less
required response time (application wait)

v" Akin to more miles driven (more data transferred) for fuel used
(response time taken to transfer this data), or similarly, same miles
(data transferred) but less fuel (less response time)

* Basic concept behind metric is simple:

v’ "Better" storage I/O operation performance is fundamentally about
transferring (more) data faster (i.e., in less time)

v" So the “amount of data transferred” and respective “response time
taken” are the two components of the DXTI metric
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D DXTI Metric Calculation

* Calculation is straightforward and simple:
v' DT = observed overall total amount of data transferred by the

I/O operations (converted to megabytes for scaling)

v RT = corresponding combined sum of the observed time
durations (i.e., response times) of the I/O operations that were
performed to transfer this data

v DXTI = DT/RT

* Individual response times include both the queue time and
the service time for the respective /O operation

* From the application/user perspective, the response time is
seen as the actual amount of time (wait) required to perform
the particular data transfer I/O operation request

hIOmon DXTI Metric (1/12) © 2011-2012 hyperl/O LLC. 4



D MPG and DXTI Commonalities

* Both deal with key components related to performance:
v" Amount of distance traveled (amount of data transferred)

v Amount of fuel used to travel that distance (aggregated response time
taken to transfer this data)

And in both cases the focus is upon:

v" What the auto/storage is primarily used for (i.e., to travel some
distance or to move some data)

v The expenditure required to do (i.e., the amount of fuel used or the
amount of response time taken)

e Both use concrete, measured values to calculate the index:

* The actual miles driven (actual amount of data transferred)

* The actual amount of fuel used (the actual combined sum of the
response time taken)
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&' MPG and DXTI Commonalities (continued)

* Both have a direct impact upon the end-user:

v" Pocketbook/cost in the case of MPG (application wait in the case
of DXTI, which also can be a pocketbook/cost issue)

* Both are subject to variability (“your mileage may vary”),
which can be due to a number of factors:

v' MPG: speed; various traffic, weather, and vehicle conditions;
loads/occupants; changes in terrain; etc.

v DXTI: data transfer sizes; queue depths; read/write ratios;
random/sequential access ratios; etc.
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&' MPG and DXTI Commonalities (continued)

* For both, the variability can be further compounded by
“user-dependency”
v’ Same auto, but different drivers (same system, but different users)
v" My typical MPG/DXTI can be different than your typical MPG/DXT]

* For both, merit in establishing baseline index values; e.g.:

v" When evaluating the actual impact of introducing changes; e.g., an
engine tune-up, proper tire inflation (faster interface, new SSD)

v" In actually quantifying the impact/benefit of such changes

v And where apparent anomalies arise (e.g.,a lower than expected
MPG-DXTI value), the investigation can accordingly shift to other
commonplace metrics, e.g., average/max Miles-Per-Hour (average/high
queue depth) that might be the underlying, aggravating factors.

hIOmon DXTI Metric (1/12) © 2011-2012 hyperl/O LLC. 7



Ciionn 3 DXTI Display Screen Shots

* Screen shots of the hlOmon “Disk I/O Ranger Display”
app showing the DXTI metric values highlighted in yellow:

v" App provides real-time displays of observed metrics

collected by the hlOmon I/O Monitor

v These metrics are summary metrics automatically
aggregated by the hlOmon I/O Monitor without requiring
the collection and post-processing of I/O operation trace
information

v DXTI metric values can be provided:
= Upon an individual file, device, and process/application basis

= That empirically reflect actual everyday, normal usage of the
computer system (i.e., beyond benchmarking test scenarios)
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OS Physical Device

I hIOmon Disk I/0 Ranger Display

Observation Period:

Response Times:
1IOPS <= 100
1OPS 100 - 499
MBs = 1
MBs 1 =< 10
MBs 10 = 20
MBs 20 = 50
=1
=2
=3
= 4
L 4
8- 15
16 — 31
32 -63
= S50us
S50us = 100us
100us = 200us
200us = 500us
500us = 1ms
Tms = 5Sms
Sms < 10ms
10ms = 100ms
100ms = 500ms
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RIOmon Disk VO Ranger ﬁ
\Device\HarddiskO0\.DRO
Z2Z2hrs 41 mins 27 .14 secs (=9,687.14 secs)
56,575 (681,788,928 = 650.20 MiB ) 89.15% (79.41%%); 5.642
O 046 ms; 2. 136 ms; 466 960 ms (83.14% = 1Tms)
3263 ( 23.68%; 39,977 - 70.66%% )
94 (0.97%; 16,598 - 29.34% )
3276 ( 33.82%; 396 67 MIB-61.01%6 )
78 (0.81%; 21267 MIiB -32.71% )
2 (0.02%; 21.30 MiB - 2.28% )
1 (0.01%%; 1956 MIB-2.01%% )
11417 ( 20.18% )
7611
2154
539
364
246
457
46
6 ( 0.01%6; 0.00 MiIiB - 026 )
24615 (43 51%; 97 .82 MiB - 15.04% )
15721 (27.79%; 138.80 MiB - 21.35% )
4680 (8. 27%; 135.89 MiB - 20.9% )
2014 ( 3.56%; 105.57 MiB - 16.24% )
2892 (5.11%; 51 42 MiB - 7.91%% )
3579 (6.339, S7. 09 MiB -8.78% )
2942 (5 29%. 44 96 MiB - 6.91% )
126 ( 0. 22%, 18 65 MiB -2.87%0 )
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| ) Logical Device

I hIOmon Disk I/0 Ranger Display

RIOMmon Disk VO Ranger \
=

Observation Period: Zhrs 19 mins 7.14 secs (= 8,347 .14 secs)
111,557 ( 727,798,051 = 694 08 MiB ) 65 06% (59.96%). 6.689
Response Times: OO003 MmMs, 0975 mMs; 317422 Mms (91.16%% = 1Tms)
10OPS = 100 2749 ( 32.93% )
1IOPS 100 - 499 150 ( 1.82% )
1IOPS S00 - 999 16 ( 0.19%6 )
IOFPS 1000 - 1999 13 (0.16%6 )
MBs = 1 2810 ( 33.66%6 )
MBs 1 =< 10 116 ( 1.39% )
MBs 10 =20 2 (0.02% )
=1 13810 ( 12.38%6 )
=2 10052
=3 2290
=4 638
5-7 446
8-15 289
16 - 31 79
32 -63 16
= S50us 53422 (54 1% )
S50us = 100us 5255 ( 5.32% )
100us = 200us 20499 ( 20.76%6 )
200us = 500us TO933 ( 8.03%% )
S500us = 1ms 2904 ( 2.94%6 )
Tms <= Sms 2432 ( 2.46%6 )
5ms < 10ms 3478 ( 3.52%% )
10ms < 100ms 2715 (2.75%6 )
100ms = S500ms 106 ( O.11%6 )
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System Page File

I hIOmon Disk I0 Ranger Display

Observation Period:

Response Times:
RT S0Ous =< 100us
RT 100us = 200us
RT 200us = S00us
RT S00us = 1ms
RT 1ms = Sms
RT Sms = 10ms
RT 10ms <= 100ms
VWnites
Response Times:
RT 200us = 500us
RT SO00us = 1ms
RT 1Tms = 5Sms
RT Sms <= 10ms
RT 1O0ms = 100ms
RT 100ms = 500ms

Response Times:
RT 50us = 100us
RT 100us = 200us
RT 200us = 500us
RT S00us = 1ms
1Tms <= Sms
5ms = 10ms
10ms = 100ms
100ms = S5S00ms

hIOmon DXTI Metric (1/12)

NIOmon Disk VO Ranger
E:\pagefile.sys

1 hrs 15 mins 16 84 secs (==4.516 . 84 secs)
393 ( 1,609,728 = 1.54 MiB ). 95 . 66%0 (95.66%%); O.725
O 0S8 ms, S 650 mMms; 41 . 487 ms (39 4456 = 1ms)
| 6 ( 1.53%6; 002 MiB - 1.53%6 )
=} 112 ( 28.5%6; 0.44 MIB - 28.5% )
H 36 (9.16%%, 0O.14 MiB - 9.16%6 )
| 1 (0. 25%; 0.00 MiB - 0.25%%6 )
i§ 40 ( 10.18%6; 0.16 MiB - 10.18%6% )
=l 122 (31.04%; 0. 48 MIB - 21.04%% )
(=] 76 ( 19.34%; 0.30 MiB - 19.34%% )
1,676 ( 109,838,336 = 104.75 MiB ), 19.70% (19.70%6), 72.023
0340 MmMs; 0910 mMs; 223 627 ms (96 .06%% = 1ms)
326 ( 19.45%; 20.38 MiB - 19.45%% )
1284 ( 76.61%; 8025 MiB - 76.61%% )
57 ( 3.4%; 3.56 MiB - 3.4%6 )
S5 (0.3%; 0.31 MiB - 0.3%% )
2(0.12%; 0.12 MiB - 0.12% )
2(0.12%; 0.12 MIiB - 0.12% )
2069 ( 111,448 064 = 106 .29 MiB ); 34 13% (20.84%6); 29.756
D088 ms; 1.810mMs; 223 627 ms (85.31%% <= 1ms)
6 ( 0.29%; 002 MIiB - 0.02%6 )
112 (5 41%. 044 MiB-0.41%% )
362 ( 17.5%; 20.52 MiB - 19.3%% )
1285 ( 62.11%6; SO0 25 MiB - 75.51%6 )
97 (4.69%; 3. 72 MiB - 3.5% )
127 (6.14%; O.79 MiB - 0.74%6 )
T8 (3.77%; 042 MiB - 0.4% )
2(0.1%%; 0.13 MiB - 0.12%% )
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System Process

I hIOmon Disk I70 Ranger Display

HIOMmMmon Disk 'O Ranger
System(4):SYSTEMNM(O):1

Observaton Period: 1 hrs 13 mins 40.75 secs (=4,420.75 secs)
427 (21,434 449 — 20 44 MiB ), 56 .26%6 (58.29%); 7.436
Response Times: O 008 MsS,. 6751 ms; 685 344 ms (49 419 = 1Tms)
1I0OPS = 100 i 67 ( 1.52%6 )
Wirites 18,159 ({214 463,519 = 204 53 MiB ), 81.00% (57.28%6); 11.398
Response Times: OO01T1 ms; 103236 Ms; 6732.695 ms (92.92% = 1Tms)
1OPS = 100 1391 (31.47% )
1I0OPS 100 - 499 16 ( 0O.36%6 )
18,586 ( 235,897,968 = 224 97 MIiB ); S0.51%% (57.59%); 10.872
Response Times: O 008 ms; 1.167 ms; 685 344 ms (92.9%% = 1ms)
MBs = 1 1396 ( 21.58%6 )
MBs 1 < 10 24 ( 0.54%6 )
=1 2816 ( 15.15% )
=2 1751
=3 721
=4 102
5 -7 85
8-15 41
16 — 31 116
= S0us 26 (0.14%%6 )
S50us = 100us 21231 11.47% )
100us =< 200us 10586 ( 56.96%6 )
200us = S00us 3338 ( 17.96%% )
S500us = 1ms 1185 ( 6.38%% )
1Tms < Sms 552 (2.97% )
Sms = 10ms 323 1.74% )
10ms = 100ms 423 ( 2.28%6 )
100ms = S00ms 20(0.11%% )
S500ms and = 2(0.01%% )
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D hiOmon Support

* The DataTransferred/Time Index (DXTI) metric
can be displayed by the:

v hIOmon Presentation Client (Java-based client)
v hIOmon WMI Browser (HTML application)
v hIOmon CLI

* Can also be displayed/exported in real-time by
the h|Omon “Disk I/O Ranger Display” client app

* The DXTI metric also easily calculated from the
unique “summary” [/O operation metrics that can
be collected/exported by hlOmon
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@m' Additional Information ...

Available at the hyperl/O web site:
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