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FIG. 6

6/16



WO 2021/208699

102

PCT/CN2021/083008

{"‘ 700
106

Initialize FullStrideScore, StripScore
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! 704

| 108

Compute a performance score for
each of full stride destags, strip
destage and individual {frack destage
based on performance factors.

Compute a drive life score for each

of full stride destage, strip destage

and individual track destage based
on drive life factors.

J 710
WeightedFullStrideScore =

{PerformanceWeight X FullStrideScore using performance factors) +
{DrivelifeWeight X FullStrideScore using drive life factors).

' 12
WeightedStripScore =

{PerformanceWeight X StripScore using performance factors) -+
(DrivelifeWeight X StripScore using drive life factors).

! 114
WeightedindividualTrackScore =

{PerformanceWeight X IndividualTrackScore using performance factors) +
{DrivelifeWeight X IndividualTrackScore using drive life factors).

! [f""!'lﬁ

Whichever of the WeightedFuliStrideScore, WeightedStripScore and
WeightedindividualTrackScore is highest use the corresponding destage
mechanism.
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800

Scoring based on performance factors

. 802

NVS full or not

tf NVS is full then
increment FullStrideScore by 2 and StripScore by 1;

if NVS is not full then nothing is incremented.

-~ 804

Number of I0PS with full stride destage vs. strip destage vs. individual
frack destage

Compute number of 10PS it will take with each option.

If difference in number of 10PS between full stride vs. strip vs. individual
tracks is high(>10) then increment FullStrideScore by 2 and StripScore by
1.

If difference in number of I0PS between full stride vs. strip vs. individual
tracks is medium {>5) then increment FullStrideScore by 1.

Else if the difference is low (under 5), then increment IndividualTrackScore
by 1.
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900

Scoring based on performance factors 902

Parity lock contention

Compute number of tracks in different strips of the stride that compete for
the same parity lock. For example, track 1 (strip 1) will compete with frack 5
{strip 2) to update the parity.

If number of tracks in different strips that compete for same parity lock is
%reater than say 10 then increment FullStrideScore by 2 and StripScore by

Efsg,
if number of tracks in different strips that compete for same parity lock is
%eater than say 5 then Increment FuliStrideScore by 1.
se,
If number of tracks in different strips that compete for same parity rock is
greater than say 2 then
Ecrement IndividualTrackScore by 1.
se,
increment IndividualTrackScore by 2 (i.e., below or at 2).

I 804

/0 is sequential or not
?‘ /0 is sequential than Increment FuliStrideScore by 2 and StripScore by

else increment IndividualTrackScore by 1.

906
Data sequentially written on disk or not

I data was previously written sequentially on disk then it is much better to
do full stride destage. This can be checked by looking at logical to physical
mapping of the tracks.

I logical to physical mapping is in the same order for all the tracks in the
stride then data was previously destaged as full stride.

If data sequentially written on disk then increment FullStrideScore by 2 and
StripScore by 1
else increment IndividualTrackScore by 1.
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1000

Scoring based on performance factors 1002

Unmodified data already present in the stride or needs fo be staged

(If majority of stride is in cache either modified or unmodified then there is
no need to stage as much and that means full stride destage is
beneficial and then strip and then individual fracks.)

if total data in cache> 75% of stride size

then Increment FullStrideScore by 2 and StripScore by 1
else total data in cache > 50% of stride size

then increment FuliStrideScore by 1

glse total data in cache > 25% of stride size
increment IndividualTrackScore by 1

else (below 25%)

increment IndividualTrackScore by 2

The embodiments has thresholds at 25% , 50% , 75%. These percentages
will vary based on the geometry of the RAID array (RAID 5, RAID-6 etc.)

7 1004

Bandwidth usage on the rank

(If bandwidth usage is high then destaging full stride or strip will hurt
performance.)

ff bandwidth used > 90% of max bandwidth

then Increment IndividualTrackScore by 2

else if bandwidth used > 70% of max bandwidth

then increment IndividualTrackScore by 1

else if bandwidth used > 50% of max bandwidth

then increment FullStrideScore by 1

else {under 50% )

then increment FullStrideScore by 2 and SiripScore by 1.
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//‘IEGG

Scoring based on performance factors 1102

Number of I0PS currently on the rank

{If number of 10PS are high then doing full siride Is better since it has lower
number of I0PS vs. strip vs. Individual tracks.)

if current lops > 90 % of max [0PS

then increment FullStrideScore by 2 and StripScore by 1
else if current 10PS > 70% of max {0PS

then increment FullStrideScore by 1

else if current 10PS > 50% of max I0PS

then increment IndividualtrackScore by 1

else (under 50%)

then increment IndividualTrackScore by 2.

1104

Number of holes in the stride

{(With higher number of holes it is better to do full stride destages, then strip
and then individual tracks.)

i number of holes> 10

then increment FullStrideScore by 2 and StripScore by 1
else if number of holes > 5

then increment FullStrideScore by 1

glse if number of holes > 2

then increment IndividualTrackScore by 1

else (under 2

then increment IndividualTrackScore by 2.
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1200

Scoring based on drive life factors 1202

Amount of modified data In the stride

{(When amount of modified data is more then full stride destage is preferred
and then strip destages and then individual track destages.)

if modified data > 75% of stride size

then increment FullStrideScore by 2 and StripScore by 1
else if modified data > 50% of stride size

then increment FullStrideScore by 1

else if modified data > 25% of stride size

then increment IndividualTrackScore by 1

glse (helow 25%)

increment IndividualTrackScore by 2.

s 1204

Flash Wear Lavel

(If flash wear level is high then destaging just the modified data is
heneficial)

if flash wear level is high increment IndividualTrackScore by 1
Hf flash wear level is low increment FullStrideScore by 1 and StripScore by
1

1206
Write Per Day classification of the drive

{The higher the write per day classification, the more is the data that can
be destaged without wearing out the Hlash. It is better to do full stride
destages when write per day classification is high.)

if Write Per Day classification Is low Increment IndividualTrackScore by 1
If Write Per Day classification Is high Increment FullStrideScore by 1 and
StripScore by 1.
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/1300
1302

Computing a first score corresponding to a full stride destage, a second
score corresponding 1o a strip destage, and a third score corresponding to
an individual track destage, wherein the first score, the second score, and
the third score are computed for a group of Input/Output (1/0) operations

based on a first metric and a second metric, wherein the first metric is

contigured fo affect a performance of data transfers, and wherein the
second metric is configured to affect a drive life.

1304

k4

Determining which type of destage to perform based on
the first score, the second score, and the third score.
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