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Co je pamatové médi

* je to nosic dat, v

* urcené na uklada suborov
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Rozdelenie panr

. Podl'a mechanického vyhotovenia

Vymenitelné: CD, DVD, Blu-ray, USB klti¢, pamatova ka
pevny disk

Pevné (zabudované): Interny pevny disk (HDD), SSD di

mobiloch)
. Podl'a charakteru zaznamu
Digitalne: SSD, USB klu¢, SD karta, CD-ROM, pevny dis

Analogové: Gramofdnova platiia, magnetofénova kaze
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* Semipermanentné

* Nestdle (po vypnu

4. Podla principu zazn
Magnetické: Pevny
Optické: CD, DVD, |
Elektronické (Flas

Neelektronické: Pa

lisk, USB klu¢, SSD, CD-R

mat RAM, Cache (vyrov

eticka pdaska

atova karta (SD, microSD

m



Hierarchia pamatovych médii

CPU
Internal Registers

Bytes Resigters Storage

CPU Caches
(L1, L2, L3, L4)

KB/MB Cache Memory \

GB / Main Memory (RAM) \ I:tr:::‘aagz
GB / USB/ Flash Memory \ Sacondiry

Storage
B / Magnetic Disk/ Hard Disk \ 8

. ! Tertiary
PB/EB / Magnetic Tapes/ Tape Drives \ I Storage

RAM

SSD/HDD

Internet
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Historia disko

*1956 — IBM 350 (RAMAC):

©1961 — IBM 1301: Samostat povrch disku, kap
©1963 — IBM 1311: Prvy disk ami

©1966 — IBM 2314: Prvy disk
*1973 — IBM 3340 (,,Winche B pre Citanie a
©1980 — Seagate ST506: Prvy né pocitace, kap
*1983 — Rodime: Prvy 3,5" d 10 MB

©1988 — Objav GMR: Peter G rt objavili efekt
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* IBM 305 RAMAC
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©1997 — GMR v praxi: Prva Ci
¢2005 — Hitachi GST: Prvy pe
©2006 — Samsung: Zavedeni ho zapisu

¢2007 — Hitachi: Uvedenie p itoulTB

*2008 — Seagate: Prvy 1,5 TB vu zvuku na disk
*2009 — Western Digital: Prv 3,5")

©2013 — HAMR: Prvé testy za nolégie ohrevu |
*2020 — SMR skandal: Probl elovym zapisom
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HDD

* elektromechanické zariaden
dat v pocitaCoch a inych zari
Os Disku

Citaco-zapisovacia
hlava

sektor stopy

Rameno hlavy

Prachotesny
Obal

Krokovy
motor
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SSD

» zariadenie, ktoré na ukl:

y Multi-Core
WHAT’S INSIDE AN SSD el
F—_ Flash Transition Layer
" < Some or All Flash memories can be replaced Emging Mo g
Connection Interface VT . Gl o e | by Emerging Memories, such as ReRAM, Flash Management
g — MRAM, PCM, X3D, ... Microcorclilor
Channel
DRAM Cache Controller 7 \ Solid State (Drive SSD)
inEw AHAARARAINGEG
NAND Flash Memory ‘ ML R e Printed Circuit Board ; ; % ; ; ; 2| % ke ,‘
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VS

SSD

HDD - Vyhody HDD - Nevyhody SSD - Vyhody SSD - Nevyhody

Nizka cena za GB

Velka kapacita

Vhodny na archiv

Dlhodobé ukladanie

Overena technoldgia
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Pomalsia rychlost Velmi rychly Vyssia cena
Citlivy na ndrazy Tichy Mensia kapacita
Hlucny Odolny Obmedzeny pocet zapisov
Vyssia spotreba Nizka spotreba Tazsia obnova dat
Defragmentacia Rychly Start systému



Komunikacne

UsB 1.0-20 UsB 3.0 - 3.1

B

Micro-A Micro-B

SATA USB
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Sposoby a tec

* Technologie zapi

* Technologie zapi
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Dichacia diera

Os Disku

Technolodgie z

Citaco-zapisovacia
hlava

Rameno hlavy

‘{ﬂﬁ :

* PMR (Perpendicul ol \ ‘ ' ‘
* SMR (Shingled Ma ing) ) B : am

Os Ramena

Recording)

gnetic Reco
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Technolodgie z

| _ Flash Transiton Layer
* SLC (Single—LeveI mom:m::&"ﬁ%%zu;n&:\emfd mem
e MLC (Multi-Level e 2 !‘.’.‘f’.‘..'.-f?.i'_.__;?."!_i__t{i__
HARHHANI:
e TLC (Triple-Level C g““ ..... Vgg _____ g ----- g g
* QLC (Quad-Level §\|§\|§\|i § § § §
i“i“i“i 111}
e 3D NAND 1EARARARARARAR
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Sprava, diagnc

 Sprava disku - Wi
e Diagnostika - S.

* Servis — CHKDSK,
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Windows Disk

=" Disk Management
File Action View Help

s @ HEE =XMEBE

| Capacity | Free Space | % Free |

Volume | Layout I Type | File System | Status

== (Disk 0 partition 1)  Simple Basic Healthy (EFI System Partition) 499MB 499 MB 100 %
== (Disk 0 partition4)  Simple Basic Healthy (Recovery Partition) 499MB 499 MB 100 %
== 64 GB micro (D:) Simple Basic NTFS Healthy (Primary Partition) 5046 GB  19.06 GB 32%
=a OSDisk (C:) Simple Basic NTFS (BitLo... Healthy (Boot, Page File, Crash Dump, Primary Partition) 237.37GB 18,57 GB 8%

= Disk 0
Basic
238.35 GB 499 MB 37.37 GB NTFS (BitLocker Encrypted) 499 MB
Online Healthy (EFI System Partition || Healthy (Boot, Page File, Crash Dump, Primary Partition) Healthy (Recovery Partition)
= Disk 1
Removable 64 GB micro (D:)
59.48 GB 16 MB 59.46 GB NTFS
Online Unallocated Healthy (Primary Partition)
]

M Unallocated Ml Primary partition




S.M.A.R.T kon

Model |SAMSUING HS1221C * Fimware |GO100-01

Perform an in-depth online analyziz of thiz hard digk

Attribute | Y alue | Wiorzt | W armn | REL

@ Faw Read Emor Rate 100 100 a1 00000000000

@ Spin Up Time 92 21| 0000000008AC
Start/Stop Count 100 100 0000000001 ES

@ Reallocated Sector Count 252 252 Q00000000000
Power On Hourg Count 100 100 000000000Mm s
Pawer Cycle Caunt 100 100 0000000000 E
E5enze Ermor Rate 100 100 000000000013
Power Off Retract Count 100 100 000000000042
Temperature 163 BY 003900100019
Reallozated Event Count 100 100 Q0000000001 4
Current Pending Sector 98 98 00000073ECEE
Offline Cormectable 100 100 0000001 781 AE
Ulrad T4 CRC Eror Rate 100 100 000000075F1 A
Write Error Rate 100 100 0000000EFC42

[}
o

=

o o o o o oo oo o = O

LUCmFprv

Performance WENNNNNNNNRNNRNRNEET .
Coded by Alfredo Milani Comparetti - 2000-2007 - alfredol@almico. com I




CHKDSK, TestDisk

X Adwinistrator: Windows Pow X

& CUsers\Alex\Desktopitestdisk-7.2-WIP\testdisk win.exe

Windows PowerShell
Copyright (C) Microsoft Corporation. ALL rights reserved

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

1 recover lost
non-booting disks bootable again when these symptoms
kre caused by faulty software, certain typ F viruses or human error.

aoc> chldsk
The type of the file system iz NTFS

WARNING! /F parameter not specified
Running COHKDSK in read-only mode
can be record for later
testdisk.log , it
n and various
TestDisk was used to find and

Stage 1: Examdining b ¢ file system structure
Progress: 66009 of 676096 done; Stage: 9%; Total: 3%; ETA 9:31:24

s to select, then
eI Create a new log fi
[ Append Append information to log f
[ No Log Don't record anything

20



Testovanie vykonu.di

* 3DMark Storage doba (access
* DirectStorage (B enia (seek t

ia (latency pe
* CrystalDiskMark cku

ia pamat CAC
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3DMark Storage

B 30Mark Advanced Edition

o

§ 3IDMARK “ (2] alt Il o

HOME  BENCHMARKS  STRESSTESTS  RESULTS  OPTIONS

Storage Benchmark Score @

. 5704

‘ CT2000T700SSD3

Firmware: PACR5102

Your score Average Best @ g
5704 2192 22676 =
Showing results from all hardware Test Bandwidth Average access time
Average 962.00 MB/s 31ps
Load Battlefield V 1712.53 MB/s 45 s
Load Call of Duty: Black Ops 4 1296.61 MB/s 53 ps
= : Load Overwatch 815.57 MB/s 30ps
0 5000 10000 15000 20000
Record game 344.24 MB/s 24 ps
Install game 470.08 MB/s 28 us
LOAD SAVE
Save game 415.04 MB/s 17 ps
COMPARE RESULT ONLINE Move game 6268.66 MB/s 41 ps

System information

Bdta] Drive 1: ADATA SU800 (122.10 GB) CPU Intel Core i9-14900KF Time 2023-11-07 11:42 +01:00
u | m l: p \/ Drive 2: CT2000T700SSD3 (1907.73 GB) GUI v2.27.8177 564 SystemInfo v5.68.1202
Drive 3: KINGSTON SFYRD2000G (1907.73 GB)

Drive 4: Patriot Memory USB Device (7.55 GB)

Show details




DirectStorage (Bulkleaéh)

' BulkLoadDemo

8.63 GB loaded in ©.42 seconds
0.48% Max CPU usage

Bandwidth:
CPU Mem Data:
Texture Data:

Buffer Data:

20.49
0.29
8209.52
18.75

: 8628.27

1024
5120

GB/s
MiB
MiB
MiB n

|

MB (GPU décompression)

A

modells H

textures
L7 ta
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CrystalDiskMark (CDM)

E CrystalDiskMark 8.0.4 xb4 [Admin] — x

Soubor Mastaveni  Profil Vzhled Mapovéda Jazyk(Language)

4 Read (MB/s) Write (MB/s)

o 8708.57 9057.04
i 94.23 445.94

we  23005.86 108870.85
T 43.37 9.13

Crucial T700
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