WO 2021/094871 PCT/1B2020/060304
1/13

Network
104

oo oo oo oo

oo (==} og ag

oo oo oo ao
110a




WO 2021/094871

2/13

?

SAN

PCT/1B2020/060304

Storage System 110

Storage Controller 200

[ anrnr
Host Adapter(s) Host Adapter(s)
208 208
Server 206a Server 206b
Processor(s) 212 Processor(s) 212
Memory 214 Memory 214
Cache NVS Cache NVS
218 220 218 220
Device Adapter(s) Device Adapter(s)
210 210
L] I.IJ LIL]
|
>
w | w
—
5 207 5
= < ) =
22

Fig. 2




WO 2021/094871 PCT/1B2020/060304
3/13
Cache 218
Higher Lower
Performance Performance
Portion Portion
218a 218b
Cache Directory Cache Directory
300a 300b
LRU List LRU List
302a 302b
Statistics 304a Statistics 304b
Read Access Count 306a Read Access Count 306b
Write Access Count 308a Write Access Count 308b

Fig. 3




WO 2021/094871 PCT/1B2020/060304
4/13

Storage Controller 200

Cache Management Module 400

Statistics Update Module 402

Read Hit Module 40

Read Miss Module 406

Write Module 408

Demotion Module 410

Fig. 4



WO 2021/094871
5/13

500

Start

A

Hitin Higher
Perf. Portion?
502

Retrieve and Return Data Element
from Higher Performance Portion 504

A 4

Increment Read Access Count
Associated with Data Element 506

Fig. 5

PCT/1B2020/060304



WO 2021/094871

6/13

600

Read
Hitin Lower
Perf. Portion?
602

Retrieve and Return Data Element
from Lower Performance Portion 604

Increment Read Access Count
Associated with Data Element 606

Y

Allocate Space in Higher Performance
Portion 608

Copy Data Element from Lower
Performance Portion to Higher
Performance Portion 610

Remove Data Element from Lower
Performance Portion 612

Fig. 6

PCT/1B2020/060304



WO 2021/094871

7/13

700

Hit in Lower
Perf. Portion?
702

Retrieve and Return Data Element
from Lower Performance Portion 704

A 4

Increment Read Access Count
Associated with Data Element 706

Y

Allocate Space in Higher Performance
Portion 708

Copy Data Element from Lower
Performance Portion to Higher
Performance Portion 710

A 4

Remove Data Element from Lower
Performance Portion Only if Read
Access Count is Below Read Access
Threshold 712

Fig. 7

PCT/1B2020/060304



WO 2021/094871 PCT/1B2020/060304
8/13

800

Bring Data Element into Higher
Performance Portion 804

Y

Do Not Place in Lower Performance
Portion 806

Fig. 8



WO 2021/094871 PCT/1B2020/060304
9/13

900

Write Data Element to Higher
Performance Portion 904

Write Data Element
to NVS 906

Copy Read Access Count and Write
Access Count for Data Element in
Lower Performance Portion to Data

Element in Higher Performance Portion
and Remove Data Element from Lower
Performance Portion 910

Fig. 9



WO 2021/094871 PCT/1B2020/060304
10/13

1000 Start

emotion
Needed from
Higher Perf. Portion?
1002

Determine Data Element from
LRU List and Remove Data Element
from Higher Performance Portion 1004

Element Sequential’

ficcess Count Greate
than Threshold?

Access Count Less
than Threshold?

Place Data Elementin Lower
Performance Portion 1012

Fig. 10



WO 2021/094871 PCT/1B2020/060304
11/13

1100

Perf. Portion?
1102

Determine Data Element from
LRU List 1103

Read
Access Count Greate
than Threshold?
1104

Leave Data Element in Lower
Performance Portion and Move Data
Element to MRU end of LRU List 1106

A 4

Reset Read Access Count Associated
with Data Element 1108

Remove Data Element from Lower
Performance Portion 1110

Fig. 11



WO 2021/094871

12/13

Read
Hit in Lower
Perf. Portion?
1202

Retrieve and Return Data Element
from Lower Performance Portion 1204

A 4

Increment Read Access Count
Associated with Data Element 1206

Y

Allocate Space in Higher Performance
Portion 1208

Copy Data Element from Lower
Performance Portion to Higher
Performance Portion 1210

A 4

Leave Data Element in Lower
Performance Portion 1212

Fig. 12

PCT/1B2020/060304



WO 2021/094871

13/13

1300

Start

PCT/1B2020/060304

emotion
Needed from
Higher Perf. Portion?
1302

Determine Data Element from
LRU List and Remove Data
Element from Higher
Performance Portion 1304

\ 4

Access Count
Below Threshold?
1308

Leave Data Elementin Lower
Performance Portion 1310

A

Remove Data Element
from Lower Performance |«
Portion 1312

Element Sequential?

Read

than Threshold?
1316

Access Count Less
than Threshold?

Place Data Element in Lower
Performance Portion 1320




