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1 THUNDERBOLT.

Quelle: https://en.wikipedia.org/wiki/File:Thunderbolt_logo.svg



https://en.wikipedia.org/wiki/File:Thunderbolt_logo.svg
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2) Intel ThAunderbolt

* Flexibles Design

* Besserung Stecker/Kabel

* Vereinfachte An- und ‘
Zusammenschluss-Moglichkeiten

Thunderbolt cable

« Skalierbare Hochgesc1windigkeits-Lc’53ung

 VVerschiedene Protokolle tunneln [
. / Mmrophone
e Schere zwischen Intern — Extern ;Tuc:gcgzny
vermindern e Care sy

* All-in-one Expansion

 \erschiedene Gerate kaskadieren

Quelle: Thunderbolt Technology Update and Design Considerations -IDF 2012 SF, Folie 6 Slide 5/30
Quelle: Intel Light PeakTechnology Overview, Folie 6


https://intel.activeevents.com/sf12/scheduler/downloadFileCounting.do?sesfid=967A177CAAE5E553A318FD52882CF2E6&abb=C63BE8F668E675758818A6FE1D7DE548&fn=232AF2FDF608A214FA6E1F9E5FF13B9D974EDFE7768607DCCBE61C8BED76E8D6
http://www.stanford.edu/class/ee380/Abstracts/101027-lightpeak-slides.pdf
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2) Intel ThAunderbolt

» Aktuell: PCle und DisplayPort

* Transparent getunnelt und kaskadierbar

* Bi-direktional 10Gbit/s — 2 Channels per Kabel
- Vgl. USB 3.0 5Gbit/s
* Bis zu 8,5W fur Device

- Self powered — Host od. A/C powered

<= PCl Express* = == PCl Express =

909 T <= Thunderbolt™ Cable ==
e

a.,_““‘-

(P9
DisplayPort ==

" DisplayPort ==

Thunderbolt Thunderbolt
Controller Controller

Quelle: Thunderbolt Technology Update and Design Considerations -IDF 2012 SF, Folie 4 Slide 6/30


https://intel.activeevents.com/sf12/scheduler/downloadFileCounting.do?sesfid=967A177CAAE5E553A318FD52882CF2E6&abb=C63BE8F668E675758818A6FE1D7DE548&fn=232AF2FDF608A214FA6E1F9E5FF13B9D974EDFE7768607DCCBE61C8BED76E8D6
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2) Intel ThAunderbolt

 Kompatibel mit Std. Display Port

Host with Thunderbolt Device with Thunderbolt
technology

technology DisplayPort Device

S,

Thunderbolt Cable - Dis/pi’éﬂ?ald?_c—n_’réé‘bj\e
S — ‘ :\\H&_ﬂ/ 7
(7 — H D)
Thunderbolt | DP++ Redrive
mode mode

Display Panel

Other PCIe

Ethernet
Thunderbolt™ Controller

DF output COI’ItrO”Gr
(Device) IEEE

! Fire Wire

—
GPIOs

Quelle: Thunderbolt Technology Update and Design Considerations -IDF 2012 SF, Folie 9 Slide 7/30
Quelle: Thunderbolt Technology - Flash Memory Summit 2012, Folie 11


https://intel.activeevents.com/sf12/scheduler/downloadFileCounting.do?sesfid=967A177CAAE5E553A318FD52882CF2E6&abb=C63BE8F668E675758818A6FE1D7DE548&fn=232AF2FDF608A214FA6E1F9E5FF13B9D974EDFE7768607DCCBE61C8BED76E8D6
http://www.flashmemorysummit.com/English/Collaterals/Proceedings/2012/20120822_S204D_Branch.pdf
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Quelle: Thunderbolt Technology - Flash Memory Summit 2012,

Folie 15



http://www.flashmemorysummit.com/English/Collaterals/Proceedings/2012/20120822_S204D_Branch.pdf

Quelle: Intel Newsroom (newsroom.intel.com)


http://newsroom.intel.com/community/de_de/blog/2012/11/05/intel-solid-state-drive-ssd-dc-s3700-serie-die-n%C3%A4chste-ssd-generation-f%C3%BCr-den-einsatz-im-rechenzentrum
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« MLC-NAND Flashes
o Kapazitaten

« 2,5":100/200/400/800 GB
» 1,8" 200/400 GB

» Leistungsaufnahme

announces Intel SSD DC S3700 Series (newsroomt.intel.com)

 |dle: 650mW
* Active: typischerweise 6\W

* 10 komplette Schreibvorgange pro Tag
fur 5 Jahre (JESD218)

 High Endurance Technology (HET)


http://newsroom.intel.com/servlet/JiveServlet/showImage/38-5542-2639/Intel-SSD-DC-S3700_RightAngled.jpg
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* Quality of Service

* 99,9% der 4K-Zugriffe
unter 0,5ms

« Random Workload
e |O-Tiefe 1, 32 Workloads

 Enhanced power-loss
data protection

» Alias Super Cap

 AES 256Dbit
Verschlusselung



* Alte Architektur

 LBA-Tracking tree in NAND
 Cached in DRAM

 Compress und Defrag Nodes
— Pages zusammenfassen

 NAND defragmentieren —
Update Tree

 Neue Architektur
* 1:1 Mapping

. Viel DRAM (800GB — 1GB
DRAM)

Thomas-Krenn.AG’
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Quelle: The SSD Relapse (anandtech.com)
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http://www.anandtech.com/show/2829/5

™

S
A

—
MultiLink
— S

Quelle: http://www.scsita.org/sas-logos.html

Quelle: SCSI Express - Fast and Reliable Flash Storage for the Enterprise (scsita.org), Folie 11
Quelle: http://www.nvmexpress.org/logo/

Quelle: http://www.scsita.org/library/images/MultiLink_SAS logo_color.jpg


http://www.scsita.org/sas-logos.html
http://www.scsita.org/library/presentations/FMS2012-Presentation-Final.pdf
http://www.nvmexpress.org/logo/
http://www.scsita.org/library/images/MultiLink_SAS_logo_color.jpg
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3) 126bit+ SAS - Ziele

 Bestehende SAS-Architektur beibehalten
 Abwartskompatibilitat
* Doppelte Transferrate

 Kosten/Performance und Power/Bandbreite
e Gleiche Distanzen

« Passive Copper (10M), Active Copper (10-25M),
Optical (100M)

Slide 14/30



Thomas-Krenn.AG’
The server experts w

3) SAS-% Neuerungen
+ MultiLink SAS — 12Gb/s und 24Gb/s LP

o Standard SAS Treiber
« SSDs (HA, HP)
 \Wide Ports

o Simultaner Transfer zum gleichen logischen Device

* Link Choice transparent vom Link Layer
durchgefuhrt

e Dual Port SAS

- Unterschiedliche SAS Adressen fur jeden Port — Wide
Port Usage eliminiert



Quad Port 12Gbps SAS-3
(Preliminary SFF-8630 — still in Development)

Port4  Port3 Port2

Side Signal  Signal Signal )
Bands (7Pins)  (7Pins) TPins) (2x) Recess for cable plug retention

Optional Recess no longer an option

Port 1 - Power Port 1 - Signal
{15Pins} (7Pins)

Quad Port

Quelle: Connectorization DevelopmentforEnterprise Storage Bays (scsita.org), Folie 9
Quelle: Connectorization DevelopmentforEnterprise Storage Bays (scsita.org), Folie 18


http://www.scsita.org/library/presentations/Flash-GF-Aug-9F%20r2-FMS.pdf
http://www.scsita.org/library/presentations/Flash-GF-Aug-9F%20r2-FMS.pdf

* Operational Zusammenfassung
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Device configuration System: 4 Ports, one
domain

One wide port capable
device

Two wide port capable
devices

Two dual port devices

Four separate devices

One, 4 link wide port, in
one domain

Two, 2 link wide ports,
both in the same domain

Two, devices, each with
a dual path, in the same
domain

Four separate devices in Four separate devices, 2

one domain

Two, 2 link wide ports,
one in each domain

Two, dual port devices

Two, dual port devices

in each domain

Quelle: Module 5: Extending SASInnovation (scsita.org)

Slide 17/30



http://www.scsita.org/library/presentations/Extending-SAS-Innovation-2011.pdf
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 Auch fur 12Gbit/s
8643 internal, 8644 external

SFF-8643 Internal
8x Plug

SFF-8643 Internal
1x4 4x Receptacle

SFF-8644
1x4 4x Receptacle
o SFF-8643 Internal

SFF-8644 4x Plug

External
Passive Copper
8x Plug
Low Profile
PCle PCB

W Low Profile
PCle Faceplate

SFF-8644
External
Passive Copper
4x Plug

Passive Optical
MTP/MPO Connector

Quelle: Advanced Connectivity Solutions Unleash SAS Potential (SCSI Trade Association White Paper) Slide 18/30

Active Optical
Connector



http://www.snia-europe.org/objects_store/ConnectivityWhitePaper_Oct09.pdf
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» SCSI ProtokollmitPCle ______ |

Lane3 Lane2 Lanei Lanel Lanel

« SOP
{+Sideband) (+RefClk)
o S S D - Pe rfo rm a n Ce Quelle: SATA Express Backplane Stecker schon im Einsatz (heise.de)

I
BackPla”e 9 onnectors

PCI Express SCSI| Over

PCle (SOP)

SCSI<
EXPRESS

PCle Queuing
Interface

(PQI)

SFF-8639

Connector

Quelle: SCSI Express — Fast & Reliable Flash Storagefor the Enterprise (snia.org)
Quelle: SCSI Express Overview, Folie 4 Slide 19/30


http://www.heise.de/ct/meldung/SATA-Express-Backplane-Stecker-schon-im-Einsatz-1696053.html
http://www.snia.org/sites/default/education/tutorials/2012/fall/solid/MartyCzekalski_SCSI%20Express_Fast_Reliable_Flash_Storage-final.pdf
http://www.scsita.org/library/presentations/Advancements_in_PCIe_Storage-looping_static.pdf
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 Koexistenz von SAS/SATA und SCSle

'SAS | SATA

~ SAS/SATA

PCle Root Complex

-y
U
&
%
P
.-
S
)
s
U

Quelle: SCSI Express Overview, Folie 7

Slide 20/30


http://www.scsita.org/library/presentations/Advancements_in_PCIe_Storage-looping_static.pdf
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e SSDs konnen SATA Link auslasten
 SATA Express

e definiert Form-Faktoren und Stecker
 Benutzt als Interface — NVMe oder AHCI

Ultrabook™  Mobile All-in-one Desktop WS Server

—

CEM add-in card

>
K\\‘Q\ S

SATA E\;r(’bress card

(i-e., NGFF) mm———— . W)

2.5” SATA Express Connector

Quelle: The Transition to PCI Express for Client SSDs (flashmemorysummit.com) Slide 21/30



http://www.flashmemorysummit.com/English/Collaterals/Proceedings/2012/20120821_S102C_Huffman.pdf
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e Ist nicht SCSle, SOP, SATAe llum_)
= EXPRESS

o |st
Quelle: http://www.nvmexpress.org/logo/

Eine Spezifikation fur PCle
SSDs

e Command Set, Feature Set,
Queuing Interface

| I
. 1 |
o S d d D ' [ NVMe Caontroller NVMe Controller |
ta n a r rlve rS - PCI Function 0 PCI Function 0
| |

-+ Highlights ==

. Multipath - :

Reservations

1 Vgl. http://www.nvmexpress.org/linux-driver-information/

Quelle: NVM Express and the PCI Express SSD Revolution, IDF 2012 SF

Slide 22/30


http://www.nvmexpress.org/logo/
http://www.nvmexpress.org/linux-driver-information/

SATA SAS Multilink SAS NVM Express| Proprietary

Drive Form Factors 1.8", 2.5”, 3.5 2.5" 3.5" 2.5" 2.5" 2.5", Card Card
1,2, 4

No. of Ports/ Lanes 1 1,2 1,2, 4 1,2, 4 (8 on card) 1,2,4,8

Command Set/ ATA [ SATA- SCSI/ SOP/ Vendor-

Queuing Interface 10 SCSI/SAS  SCSI/ SAS PQI NVM Express Specific

Transfer Rate 6Gb/s 12Gb/s 12Gb/s 8 Gh/s 8 Gb/s 8Gb/s

SFF-8639
Drive Connector SFFocxx  SFF-8680  orr oos0  SFF-8639  (2.5"), CEM CE“&E‘)’QE'
(Edge-Card)

Express Bay Yes Yes Yes Yes Yes N/A

Compatible? (2.57) (2.57) (2.57) (2.5") (2.57)

: OW Typical  9W Typical Vendor
Drive Power (2.5") (2.5 Up to 25W Up to 25W Up to 25W Specific
Max Bandwidth 0.6 GB/s 4.8GB/s (x2) 9.6 GB/s (x4) 8GB/s(x4) 8GB/s(x4) 16GB/s (x8)
System & Use Case Considerations

Common
Host Driver Stack Common Driver my
(Storage Controller/ AHCI IHV IHV Driver Possible  Possible
Direct Drives) (SOP/PQI) (NVM
Express)
Surprise Removal/ Future Future Vendor

Yes Yes Yes

Insertion (‘Hot Plug’) Enhancement Enhancement  Specific

Quelle: SCSI Express - Fast and Reliable Flash Storage for the Enterprise (scsita.org), Folie 14



http://www.scsita.org/library/presentations/FMS2012-Presentation-Final.pdf

45nm Process

Technology 32nm Process Technology 22nm Process Technology

NE] West Sane)

NEW Intel® NEW Intel Intelf NEW Intel
Microarchitecture zrerijrac Microarchitecture
(Nehalem) () rrl (Sandy Bridge)  MSeEVESIgEISEY (GERYELD

TOCK

Quelle: Intel® Advanced Vector Extensions 2 and Bit Manipulation New Instructions, Folie 4
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* \Weiterhin
* Hyperthreading

* Turbo Boost
* Ring Interconnect

e Neues Ziel: Platform Power reduzieren

« GPU

* Microsoft* DirectX*11.1, OpenGL* 4.0, OpenCL* 1.2
support

Slide 25/30



3) Haswell - Core

14-19 Stages Pipeline

Decode und Fetch

 Verbesserte Branch

Prediction

e Cache Misses Parallel

abarbeiten

Instruction Level
Parallelism

e Qut of Order Window

vergroldert

Mehr Execution Units

| Branch Prediction |

Icache Jop Cache
SIS Tag
Data

/

Hop Allocation

Out-of-Order Execution I

MM MV NNNN
Bl = E = S E

Quelle: Intel® Next Generation Microarchitecture Code
Name Haswell: New Processor Innovations — Intel
IDF2012 SF, Folie 10
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2) Haswell - Instruktionen

 Advanced Vector Extensions
e AVX2
* Bit Manipulationen

Group Description

256-bit
integer

Extends SSE Integer operations to 256-bits

Fused
Multiply-Add

Computes (axb)xc with only one rounding

Gather

Load elements using a vector of indices,
vectorization enabler

Others(20+)

Variable shifts, Permutes, ...

Quelle: Intel® Advanced Vector Extensions 2 and Bit Manipulation New
Instructions, Folie 16
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2) Haswell - Fower Mymt

« Sleep State SO0ix — Active
|dle

e C-States

« Schnellere State
Transmission Zeiten

 Intelligentere Erkennung
des optimalen States

 Unabhangige Frequenz-
Domanen _

e Core, GPU und LLC-Ring ©

t t Quelle: Intel® Next Generation Microarchitecture Code
g e re n n Name Haswell: New Processor Innovations — Intel
IDF2012 SF, Folie 27

Processor

raphics

Slide 28/30
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Thunderbolt fur Consumer}

Neue Schnittstellen fur Server}

%o
[

CPUs sparen Strom}

Slide 29/30
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