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Szerverek

2 Mitol szerver a szerver?




Szerverek

> Mitdl szerver a szerver?

< Mert az a feladata...

> SoftWare
® a rajta futd alkalmazasok teszik azza

> HardWare

e mindenbdl sok... (sok diszk, sok memoria, turbo
proci...)

e mindent kibirjon (diszk hiba, memadria hiba,
tapegyseg hiba, halozati hiba, stb.)



Szerverek

> Software ?
file

web
adatbazis
nev

cimtar
alkalmazas
beleptetd (autentikacios)
log (naplod)
shell

stb.



Szerverek

> Hardware ?
® eroforras
® megbizhatosag
® menedzselhetoség




Szerverek

> Architekturak
® |ntel x86, x86 64

IBM POWER
e POWER, PowerPC

Sun SPARC - vége? (Oracle)

Intel |IA64

(HP PA-RISC, Digital Alpha, Digital VAX, etc.)
ARM, MIPS

Egyéb mainframe-ek

e — uniformitas



Szerverek

> Eroforrasok (sok sok sok...)
sok diszk

sok memoria (RAM)

sok CPU

sok (halozati) savszelesseg




Diszkek

> Diszk (hattértar)
e |DE -> SCSI
e SATA -> SAS
e SAN

e FibreChannel (sic!)
e SCSI
e AoE
e stb.
e RAID 0,1,10,0+1,1+0,5,5E,5EE,6,50,stb..
e HW/SW
e HDD/SSD

e SMAR.T.



Diszkek

> Diszk (hattértar)
e ESvs. PS

e Enterprise Storage vs. Personal Storage

e ES: SCSI/SAS:

e Multi CPU tamogatas

(failover és osztott hozzaféreés)
10k-15k RPM

sok diszk egy rendszerben

jobb ,seek time” (fejpozicionalas ideje)
Kornyezeti tényezoknek jobban ellenall
(hédmerseklet, vibracio, stb.)

e PS: IDE/SATA

e (Cél az alacsony ar
e Akkor kap uj feature-t, ha nem kerul semmibe :)

® (RegiIDE pl. csak PIO, a DMA keésGbb lett bevezetve)
e Altalaban 1-2 db van egy rendszerben

e Vibracio ,teszt™
e https://www.youtube.com/watch?v=tDacjrSCeq4


https://www.youtube.com/watch?v=tDacjrSCeq4

Diszkek

o Diszk (hattértar)
e SMARL.T.

e Self Monitoring, Analysis and Reporting Technology

® Lehetseges hiba elbrejelzes
e Semmire sem biztositék...

e Neéhany a mert adatok kozul:
Start/Stop count

Power-On Hours (POH)

Soft Read Error Rate
Reallocation Event Count
Temperature

SSD Life Left
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Diszk beépito keret
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Kulso SCSI
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SAS/SATA interfész
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RAID

> RAID
e Redundant Array of Inexpensive/Independent Disks

e JBOD: diszkek osszefuzve
e Just a Bunch Of Disks

0: stripe

1: mirror

10: mirror+stripe (min. 4 diszk)

5: parity, xor (min. 3 diszk)

6: 2x parity (min. 4 diszk)

egyeb szintek, alverziok, kombinaciok is leteznek, de
ezek a legelterjedtebbek
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RAID

> RAID

kis adategységek (blokkok): chunk

e 0: stripe (csikozas)

chunk-okat szetszorja a diszkek kozott
nincs redundancia — adatvesztes ellen nem véd
tobb diszk dolgozik egyszerre — nagyobb teljesitmeny

minden diszken ugyan azok a chunk-ok

iras koltségesebb (minden diszken tarolni kell)
olvasas lehet gyorsabb (tobb diszkrdl olvashat
egyszerre)

van redundancia — csokken a kapacitas



RAID

> RAID

® 10: mirror+stripe (min. 4 diszk)
e 1 es 0 kombinacigja
e 5: (min. 3 diszk)
e az XOR muvelet egyik tulajdonsagat hasznalja ki
® a chunk-okrol el van tarolva egy a chunk-okban tarolt
adatokbol szamitott erték (pont chunk mereti)
e ebbdl 1 chunk hianyaban még szamithato az eredeti
chunk adattartalma
e 1 diszk teljes meghibasodasat atvészeli (N+1 red)
°* 6: (min. 4 diszk)
® Dbonyolultabb algoritmus
e 2 diszk teljes meghibasodasat atvészeli (N+2 red)
® egyeb szintek, alverziok, kombinaciok is
leteznek, de ezek a legelterjedtebbek



RAID

> RAIDS

A XOR

AB=C—->-A"C=B—->C~*B=A
p.5*"1=4-55"4=1-54"1=5

AB*"C=D->A*"B*D=C —

ADA"C=B—->D"*"B*C=A

AB"CA"D=E->A"BAC*"E=D—

AB"Eer*D=C->A*EACAD=B—
EABACAD=A

S.i.t.



RAID

> RAIDS

0x01, 0x42, 0xA8, 0xBB |,

A=
B =[ 0x08, 0xF2, 0xA8, 0x00 J;

P = [ 0x09, 0xBO, 0x00, 0xBB ];

Hianyzo A eseten, A=B*P
Hianyzo B eseten, B=A"*P
Hianyzo P eseten nincs teendo (kiveve diszk csere :) )



Mik vannak most?

> HDD: 14TB (Hitachi/Western Digital)

Ultrastar DC HC620 (Hs14)
8x 1.75TB diszk ..
Helium T

7200 RPM Ultrastar
SATA/SAS DC HC620
4.16 ms average latency ”
Seek time 7.7 (r) / 12.0 (w) ms

Szekvencialis elérés:
223 MiB/s — 233 MB/s

$500-$600 ??7?

http://www.hgst.com/sites/default/files/resources/Ultrastar-Hs14-DS.pdf



Mik vannak most?

> HDD: 900GB (pl. Seagate Enterprise Pert.)
3 lemez

15 000 RPM

SAS 12Gbit/s

2 ms average latency

Seek time: 2.9 ms

Szekvencialis elérés:
300 MB/s

~$560



Mik vannak most?

> SSD: 15.36TB (pl. Seagate Nytro)
2x SAS 12Gbit/s

120 ps average latency

Seek-time

Szekvencialis elérés:
2100 MB/s (r) - 1690/1780 MB/s (w)

IOPS ?
o $?777 ..



Mik vannak most?

> SSD: 7.7TB

(pl. Seagate Nytro XP7200)
PCle x16

? us average latency
Seek-time

Szekvencialis elérés:
10 GB/s (r) - 2300 MB/s (w)

IOPS !
o 5777 ..




RAM

> Memoria (RAM)
e
®
® (tobb fajta, 1 bit hiba detektalas, 2 bit hiba detektalas + 1 bit
javitas, stb.)
e memoria IC (chip ha ugy tetszik)
® registered / buffered
e vonali erésit6
® hogy minel tobbet lehessen egy memoaria buszra tenni
(ne a vezerld meghajtdé aramkore legyen terhelve)

e 1 Orajelet kesleltet
® nem tehetd vegyesen nem regiszteressel!

e ChipKill (IBM)
o RAIM



Reg. ECC — SDRAM - DDR
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ECC RAM - hibak?

|
|

> Memoria (RAM)
e ECC

e https:/Ispectrum.ieee.org/computing/hardware/ho
w-to-kill-a-supercomputer-dirty-power-cosmic-rays
-and-bad-solder

,Jaguar had 360 terabytes of main memory, all
protected by ECC. | and others at the lab set it up to
log every time a bit was flipped incorrectly in main
memory. When | asked my computing colleagues
elsewhere to guess how often Jaguar saw such a bit
spontaneously change state, the typical estimate was
about a hundred times a day. In fact, Jaguar was
logging ECC errors at a rate of 350 per minute.”



IBM ChipKili

> ChipKill (IBM) — IBM Whitepaper

,IBM engineers have solved this problem for Netfinity
servers by placing a Redundant Array of Inexpensive
DRAM (RAID) processor chip directly on the memory
DIMM. The RAID chip calculates an ECC checksum for
the contents of the entire set of chips for each memory
access and stores the result in extra memory space on
the protected DIMM. Thus, when a memory chip on the
DIMM fails, the RAID result can be used to "back up” the
lost data, allowing the Netfinity server to continue
functioning. This RAID technology is similar to the RAID
technology used to protect the contents of an array of
disk drives. We call this memory technology Chip-kill
DRAM.”



Reg. ECC RAM



https://spectrum.ieee.org/computing/hardware/how-to-kill-a-supercomputer-dirty-power-cosmic-rays-and-bad-solder
https://spectrum.ieee.org/computing/hardware/how-to-kill-a-supercomputer-dirty-power-cosmic-rays-and-bad-solder
https://spectrum.ieee.org/computing/hardware/how-to-kill-a-supercomputer-dirty-power-cosmic-rays-and-bad-solder

Processzorok

> CPU

® socket
® core
e thread

2 Mik vannak most?



Intel x86

< Intel Xeon
® x86 64/ x64

e Xeon Platinum 8180

28-core, 2.5GHz, 28x1MB L2 cache, 38.5MB L3
2 thread/core, 14 nm

3x UltraPath Interconnect (UPI)
8 CPU/system
AV X-512 ' XEON'
2017 Q3 ~ $13000+ L anlisliee
e Xeon E3-1285 v6
4-core, 4.1GHz (4.5 GHz), 4x256KB L2, 8MB L3
2 thread/core, 14 nm

1 CPU/system

AV X-512

2017.08. ~ $450+
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IBM POWER

> IBM POWER

Performance Optimized With Enhanced RISC

POWERS (with NVLink)
6-core 4.35GHz
8-core 4.02GHz

V

A

Power

<

7
o ™

4

4-socket/building block (max. 16-socket/system)

512KB L2 cache/core
8MB L3, max 128MB L4
22nm



IBM POWER

> IBM POWER

Performance Optimized With Enhanced RISC

POWER9

14nm

24-core SMT4 / 12-core SMT8
|11+ L1D = 32kb + 32kb

| 2: 512kb/mag

| 3: 120Mb/socket

/ TB/sec on-chip bandwidth
~4GHz orajel
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POWER







SPARC
SPARC

International, Inc.

> SPARC

e Scalable Processor ARChitecture

e SPARC M7

4.133 GHz, 32-core, 8thread/core — 256 thread CPU
16+16 L1cache (I/D)

256KB/4core+128KB/2core L2 cache, 64MB L3 cache
Max 16 CPU/system (16 socket)

20nm, 2015

e SPARC S7
e 427 GHz, 8-core, 8 thread/core — 64 thread CPU
o 256x2KB+256x4KB L2 cache, 16MB L3 cache
e 20nm, 2016

® Sonoma
e buta M7 + 2x 56Gbit Infiniband



> SPARC

SPARC
SPARC

International, Inc.

e Scalable Processor ARChitecture
e SPARC M8

5.06 GHz, 8-core, 32thread/core — 256 thread CPU
32K+16KB L1 cache (I/D) / core
256KB/4core+128KB/core L2 cache (I/D)

64MB L3 cache / socket

Max 8 CPU/system

DAX — Data Analytics Accelerator

20nm, 2017.09.18.

http://www.oracle.com/us/products/servers-
storage/sparc-m8-processor-ds-3864282.pdf
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Halozat

> Network

e Ethernet/ Fast Ethernet / GigaBit Ethernet /
10 GigaBit Ethernet / ...
(2.5/5/10/25/40/50/100/200/400GDbit/s)

o (ATM, SONET/SDH, WAN interfészek, stb.)

® Nem csak az atereszto képesség a fontos,
hanem a valaszido is!

e Média (atviteli kozeg)
® reézdrot (copper)

® (coax, UTP, STP, FTP)

e fenyvezetd / uvegszal / szaloptika / stb. (fiber optics)

e EM zajra érzeketlen
e Multimode (MM), SingleMode (SM) / monomaoddus, gradiens
e BWDM, CWDM, DWDM



Halozat

> Network

e Channel/ Trunk / Bond

(ahany gyarté annyi elnevezeés...)
® nagyobb savszélesseg
® redundancia
e kulonboz6 csomag szétosztasi algoritmus

e VLAN

® szeparaltsag
® |ink sporolas
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Management

> Menedzselhetoseg
® modularis felepités
® rack szerelheto (rack-mount)

® szervizprocesszor
(IPMI, HP ILO, IBM ASM/RSA, stb. stb.)

e RAS - Reliability, Availability and
Serviceability



Rendelkezésre allas

> Minimum down-time

not-swap disk

not-swap PSU (Power Supply Unit)
not-swap fan (ventilator)

not-plug PCI

not-add memory

not-swap memory

not-swap CPU

CPU on demand

® capacity on demand

e klaszterezes...
e kesobb részletesebben



ans PSU
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Blade szerverek

> Blade szerverek
® Egy nagy keret (chassis), ami kozosen

biztosit:
o Aramellatast

e Hutest

e Halozatot

e Egyeéb interconnect-et
® Menedzsmentet

e Maguk a gepek igy még kisebbek tudnak

lenni
e Nagyobb surlseg

e Osszesitett fogyasztas csokkenthet
e Ettol persze ezek kulonallo fuggetlen gépek.



Blade szerverek
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Blade szerverek



https://www.youtube.com/watch?v=AGaqEnU8sy0

Blade szerverek




SuperBlade SBI-8149P-T8N
(Angled View — Blade Server)

1 of 10 4-Socket Blades

Power LED

System Fault LED

@l @ Super Micro Computer, Inc. Information in this document is subject to change without notice.




SuperBlade SBI-8149P-T8N

(Rear View — Blade Server)
Redundant 2200 W

Titanium Level Power Supply 100G OPAVIB Switch

10G Ethernet Switch Chassis Management Module

@l @ Super Micro Computer, Inc. Information in this document is subject to change without notice.




SuperBlade SBI-8149P-T8N
(Angled View — Node)

Mezzanine card for 100G

Quad Intel® Xeon®
Scalable Processors

48 DIMM Slots DDR4

-

LI .'"; ;g |
gl T )

8 x 2.5" NVMe/ 4 x SATA3 Drive Bays

@l @ Super Micro Computer, Inc. Information in this document is subject to change without notice.




SuperBlade SBI-8149P-T8N
(Top View — Node) '

Mezzanine card for 100G

Quad Intel® Xeon®
Scalable Processaors

48 DIMM Slots DDR4

i ‘.I'IIII-
o

LD
SR T )

8 x 2.5" NVMe [ 4 x SATA3 Drive

_ e 1. Bays
@l @ Super Micro Computer, Inc. Information in this document is subject to change without notice.




Adatkozpont kornyezet

> Megfelelo (fizikai) kornyezet
e klimatizalt gepterem -
Computer Room Air Conditioning (CRAC)

® homeérseklet
® paratartalom
e huatott, szlrt levego, elszivok

® cold aisle - elrendezés

e szunetmentes tapellatas (CRAC-nak is!)
e tobb fuggetlen betaplalas
® akkumulatorok
® generatorok

e automatikus berendezés
e alpadlo, almennyezet
e fizikai biztonsag

e https://www.youtube.com/watch?v=0iWYxOi4VyY



Hideg sor — Meleg sor




Hideg sor — Meleg sor
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Hideg sor — Meleg sor

not air hot air

Hat fisle Cold Aisle Hot Aisle Cold Aisle
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Sorok elkulonitése

= Aisle Containment



https://www.youtube.com/watch?v=OiWYxOi4VyY

Sorok elkulonitéese

Typical Data Center (top view)

ah_ Saa SSaPan
i 1 '!"--..,1

Hot Spot

IT Racks

?- fEEE e

Perimiter Cooling Units Hot Aisle Cold Aisle

Liebert Aisle Containment in
Data Center (top view)

=
EEER EEE




Typical Data Center (end of row view)

IT Racks
Cold Aisle
Hot Aisle

Data Center with Aisle

Containment System | Liebert
iCOM controls (end of row view)




Adatmentés

> Backup - Tape / szalag

> https://spectrum.ieee.org/computing/hardware/why-the-future-of-da
ta-storage-is-still-magnetic-tape

©
Linear-Tape Open

LTO-8 — 12 TB , 360 MB/sec, 6656 track, 960m (2017 dec)
15-30 év, 5000 betoltes, 32 track/wrap (208x oda-vissza)
titkositas, 2.5:1 aranyu tomorites (marketing...)

5h 50m teleirni

me https://www.youtube.com/watch?v=75xm3JMxWEOQ

e https://www.youtube.com/watch?v=JF-0gPxJ_fw



Adatmentés

> Backup - Tape / szalag

e DAT/DDS

Digital Audio Tape / Digital Data Storage
DAT 320 / DDS-7 (2009)

160 GB, 43.2 GB/hr (12MB/s), 150m
Kihalofelben (DDS-8 mar nem készult el)
Helikalis rogzités

rotation
Recorded

<5
=

— Scanner

Tube https://www.youtube.com/watch?v=CXKyLOHIy8Y
Tube https://www.youtube.com/watch?v=0WYohFfVDk4

® sok mas egyeb formatum (DLT, VXA, Mammoth, stb.)
e 2:1(3:1) atlag tomorites (marketing...)



Introduction

to tape
technologies

head DATALAYOUTS ON TAPE
ﬂ movement
.
b
Y

LINEAR 1/2" and 1/4" Tapes

l

;

track of head ELICAL SCAN

across tap

4mm & 8mm Tapes

90 degree drum
wrap

HF Restricted

Linear & Helical Scan Recording Methods

ULTRIUM
DLT
DLTVS80
SDLT
STK 9840
SLR/QIC/Travan

IBM 3480/90,3570,
Magstar

3" reel to reel

DDE 2,34
Exabyte 8mm
Mammoth
AlT1,2
Ecrix VXA
SonyDTF

May 23rd, 2001

......

Page2



Adatmentés

> Backup - Tape / szalag

e StorageTek T10000D
e 8.5TB, 252MB/sec
e T10000E - 2018 —12/16TB
e https://www.youtube.com/watch?v=AV7Kv6lwPaE

https://www.oracle.com/storage/tape-storage/t10000d-tape-d
rive/index.html

e IBM TS1155 (2017)
e 157TB, 360MB/sec
® FibreChannel / 10G Eth
me https://www.youtube.com/watch?v=q9KIUWY J4-k
e https://www.youtube.com/watch?v=Wm1JileCppU
https://www.ibm.com/hu-en/marketplace/ts1155
https://www.ibm.com/hu-en/marketplace/3592-tape-cartridge





https://spectrum.ieee.org/computing/hardware/why-the-future-of-data-storage-is-still-magnetic-tape
https://spectrum.ieee.org/computing/hardware/why-the-future-of-data-storage-is-still-magnetic-tape
https://www.youtube.com/watch?v=75xm3JMxWE0
https://www.youtube.com/watch?v=JF-0qPxJ_fw



https://www.youtube.com/watch?v=CXKyL0HIy8Y
https://www.youtube.com/watch?v=0WYohFfVDk4

LTO Szalag




Szalagos meghajto (LTO)



https://www.youtube.com/watch?v=AV7Kv6IwPaE
https://www.oracle.com/storage/tape-storage/t10000d-tape-drive/index.html
https://www.oracle.com/storage/tape-storage/t10000d-tape-drive/index.html
https://www.youtube.com/watch?v=q9KlUWYJ4-k
https://www.youtube.com/watch?v=Wm1JiI6CppU
https://www.ibm.com/hu-en/marketplace/ts1155
https://www.ibm.com/hu-en/marketplace/3592-tape-cartridge
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e ¢ [ ]

D8-112 semm para Tare isanricies

i sony

{ Acnae




—

Dodawm. 1 DI

CLEANING CARTRIDGE
FOR DATA STORAGE DRIVES

DRY TYPE, SHED FREE CLEANING TAPE

12m / 38t




Szalag konyvtar

> Backup
e Tape Library

Tube
Tube

Tube
Tube

Bar ez lehet on-line is, nem
feltétlen backup

http://nava.hu/id/other-robot/

https://www.oracle.com/storage/tape-storage/s|8500
-modular-library-system/

https://www.youtube.com/watch?v=xfFfQzELYHE
https://www.youtube.com/watch?v=1yUZ81dCqgBg
https://www.youtube.com/watch?v=IDgXa0ioVTs
https://www.youtube.com/watch?v=FYfrC2kYbDc

https://www.ibm.com/it-infrastructure/storage/tape




Elavult mentéesi modszerek

> Backup

e optikal lemezek
e DVD-RAM (mara mar ez is elavult)

e MAID

® Backupot milyen gyakran olvassak?

e Massive Array of Idle Disks / Inactive Drives
® nagy kapacitas

® csak akkor megy ha szukség van ra

® vagy kulonb6z6 szinteken Uzemel mas-mas fogyasztassal és
uzembe helyezési késleltetéssel

e Virtual Tape-Library (VTL)
e SGI 400 VTL (Copan-t felvasarolta)
e Max. 2,688 TB, 4x 8Gb FC
e Kulsé interfészben tape library



DVD-RAM







DVD-RAM
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http://nava.hu/id/other-robot/
https://www.oracle.com/storage/tape-storage/sl8500-modular-library-system/
https://www.oracle.com/storage/tape-storage/sl8500-modular-library-system/
https://www.youtube.com/watch?v=xfFfQzELYHE
https://www.youtube.com/watch?v=1yUZ81dCqBg
https://www.youtube.com/watch?v=IDgXa0ioVTs
https://www.youtube.com/watch?v=FYfrC2kYbDc
https://www.ibm.com/it-infrastructure/storage/tape

MAID

Competing Solution

COPAN 400M MAID 5olution
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