


*Hard isk_ dr
50 years.

*Over that period, their storage capacity

/iDncreased while decreasing their physical size.



*Have moving parts. ,
T *Works similarly to an old
record player.
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material (aluminum allc |
'I’r is coated with a layer of magnetic

mq’rerlql typically 10-20 nm in depth.
’Wl’rh an outer carbon laver for protection.
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and modify

material passing immediately beneath i |
Y ® An actuator arm moves the heads on an are,

coverlng almost the entire surface of the




can read the

*There’s also a later _ for the head to physically ~
moyve. -
® Recalling that mechanical parts presents a drawback in any electronic system. /
0O

*Bigaer and heavier, more fraaqile than other types. '
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| ~. IMPROVEMENT OF HDD CHARACTERISTICS OVER TIME

ARe Parameter ’ Started with (1957) \ Developed to (2019)  Improvement
‘a0 [ [ e e
1 (Cf:rr:::'tzd) 3.75 megabytes!’® | 16 terabytes!'”) :;Trg[lilgl)n-to-
_Physical 68 cubic feet ’ 2.1 cubic inches — 56,000-to-
(1.9 m>){cli®] (34 cm?){1°1d] onel2?]
- E | 2.2 ounces | 15.000-t0-
\ (62 g)l**!] onel?]
A Average approx. 2.5msto 10 ms; RW | about
access time | 600 milliseconds!® | RAM dependent 200-to-onel??]
@ , US$9,200 per USS$0.032 per gigabyte | 300-million-to-
O EL0GE megabyte (1961)23 | by 201524 onel?3]
O Data 2,000 bits per | 1.3 terabits per square | 650-million-to-
/ pig density  square inch!*®! inch in 2015171 onel?®l
\ | o Average | c. 2000 hrs | . 2,500,000 hrs (~285 | 1250-to-

lifespan MTBFlctation needed] | yearsy MTBFI2] onel*?%




that ca

® the compu'r y

convert that to actual files or data.

*Non-volatile behavior.

/ ® retain their charged or uncharged state even after
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®* A non-volatile NAN

the construction of SSDs.
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® Lower cost compared with DRAM.

5 © 7 sy qwvad

* Ability to retain the data without a constant Conflg.and v
General I/0 on back R

power supply, ensuring data persistence

through sudden power outages.



’DISADVANTAGES

Cos’rller (1.5 times more expensive than HDD).




distribute writes effoi e\ sssible across all blocks in the SSD. ~
(X ®Also, modern SSDs contain spare cells that will replace cells that go bad.( ¢

® Called bad block management, and it’s why the larger the SSD, the longer its /m

lifespan. '
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~ NON-VOLATILE MEMORY EXPRESS (NVME)

Y 7 *ltis a new protocol for accessing high-speed storage media that brings -
1 many advantages compared to legacy protocols.
*Efficiently support the needs of enterprise and client systems utilizing PCI
. Express (instead of SATA) solid state g
O *Very useful for larger file transfers. e, B, SIS ?
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‘ ~ ®SSDs are very fast as pre-stated. .
// H o« o . . 1K | ko ;.S-I-\.MSUNG

*However, their only limitation is the

JL S I R

ASATA lll connection that hard drives



ate with the

*As stated previou r.I SATA Il SSD is 500 "
MB /s. -

@)

‘However NVMe drives, on the other hand, provide write speeds as hig /
qs 3500MB /s. D
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fﬁ Cr)rgtalDiskMark 6.0.1 x64 25 X L™= CrystalDiskMark 6.0.1 x64 - X 55 CrystalDiskMark 6.0.1 x64 - X
7 e | File Settings Theme Help Language ~File Settings Theme Help Language ( File Settings Theme Help Language
All 5 v||[1GIB  V/||F: 66% (1836/2794GiB) V| All 5 v|[1GB  Vv||D: 35% (80/233GiB) V| § All 5 v|[1GB  Vv|[c: 129% (28/231GiB) v|

Read [MB/s] Write [MB/s] b Read [MB/s] Write [MB/s] Read [MB/s] Write [MB/s]

& 175.2 174.4 & 553.8 532.7 < 3539.51519.4
1.618 1.385 | 399.5 359.8 |# 994.7 1508.5
& 1,621 1.289 ;|#334.0 312.8 | & 735.2 589.3
#0.646 1.290 & 36.90 129.2 @ 66.46 215.7
SATAHDD | SATASSD '| NVMESSD
Reqd/ Write speed comparison among HHD SATA SSD

& NVME SSD
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rery similar boot

*They are both so fast ’rcu’r other hardware, such as RAM and CPU
j performance, ends up being the bottleneck.

*And of course, all of those are much faster than the traditional spinning
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