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Secondary Memory
Memory Hierarchies

Reqgisters

/ Cache \

Main memory

/ Magnetic or solid state disk \
/ Tape Optical disk \




(a) Track Sector (arc of track)

(b)

Three sectors
|—Two sectors

One sector

Different sector organizations on disk. (a) Sectors subtending a fixed angle. (b) Sectors
maintaining a uniform recording density.
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Read/write
Actuator Arm head Spindle Disk rotation

Y

=

(b)

Cylinder
— of tracks
(imaginary)

Actuator movement

(a) A single-sided disk with read/write hardware. (b) A disk pack with read/write hardware.



— Read/write head (1 per surface)

(

Surface T\C
Surface 6 —
Surface 5><'
Surface 4

Surface 3><—
Surface 2

Surface 1 ><‘
Surface 0

A disk with four platters.
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RAID

Strip 10

Strip 11

RAID level D

RAID

level 1
\-\""—\_

Strip 11
S

RAID level 2

RAID levels 0 through 2. Backup and

parity drives are shown shaded.



RAID

Parity

- RAID level 3

RAID level 4

5/
5\

Strip0 | | Strip1 | | Strip2 | | Strip 3
P e e ]

Strip 4 Strip 5 Strip 6 P4-7 Strip 7
R B R
(f) | Strip 8 Strip 9 P8-11 Strip 10| | Strip 11| RAID level 5
e, B R I

Strip12| | P12-15 | | Strp 13| | Strip 14| [ Strip 15
P e e e e

P16-19 | | Strip 16| | Strip 17| | Strip 18| | Strip 19
T

|
|

|
|

|

|

RAID levels 3 through 5. Backup and
parity drives are shown shaded.



Bucket \—//

Number Block address on disk

0 = -

\

Matching bucket numbers to disk block addresses.



Main buckets

340

Bucket 0
4860

Record pointer

1__ NULL

Overflow buckets

321

Bucket 1

761

981

Record pointer

B

= NULL

Record pointer

91

Record pointer

—=| 182

Record pointer

Bucket 2

Record pointer

Bucket 9

[Record pointer

—

1

= NULL

652

Record pointer

1 MULL

Record pointer

Record pointer

(Pointers are to records within the overflow blocks)

Handling overflow for buckets by chaining.



000
001
oo
011
100
101
10
111

Diractory

L ]

Lacal

depth of

each bucket

Data file buckets

_l"|d'=3

L]

| o =3

Global depth
d=3

Structure of the extendible hashing scheme.

| =2

= | =3

| =3

Bucket for records
whose hash values
start with 000

Bucket for records
whose hash values
start with 001

Bucket for records
whose hash values
start with 01

Bucket for records
whose hash values
start with 10

Bucket for records
whose hash values
start with 110

Bucket for records
whose hash values
start with 111



/@ internal directory node
/[E/ leaf directory node

Structure of the dynamic hashing scheme.

Data File Buckets

Bucket for records
whose hash values
start with 000

Bucket for records
whose hash values
start with 001

Bucket for records
whose hash values
start with 01

Bucket for records
whose hash values
start with 10

Bucket for records
whose hash values
start with 110

Bucket for records
whose hash values
start with 111



	9a_Storage_Hash
	a_disk
	b_storage_tanenbaum
	c_hash_structure_fig

	hash2

