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Mark 6 hardware

[

High-speed data connections
to module front-panel via two
standard SAS cables

Existing Mark 5 chassis is
upgradeable to Mark 6

New chassis backplanes for
disk power management

Cable-management panel
(unused cables retract into panel)

Existing Mark 5 SATA disk modules
are upgradeable to Mark 6
(new backplane and front panel)
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Cooling slots

Mark 5 SATA Drive Module Upgrade to Mark 6

New Front

Panel Front Panel

Connectors for two
eSATA cables

8x LED
(1 per drive)

Re-use Handle from
old Module

pre-installed

New PCBand g Rear Panel

power con nector

Easily
removable disks
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New chassis backplanes for
disk power management

Cable-management panel
(unused cables retract into panel)

Existing Mark 5 SATA disk modules
are upgradeable to Mark 6
(new backplane and front panel)




Mark 6 16Gbps demonstration system

RDBE 1 RDBE 2

Mark6é Controller (4U Chassis)
ASRock X79 Champion LGA 2011 Intel X79 motherboard
64GB DDR3 SDRAM 2400
2 x Myricom 10G-PCIE2-8B2-2C 10GE NIC
LS1 9201-16E Host Bus Adapter

Mark6 Mark6 Mark6 Mark6
Disk Disk Disk Disk
Module Module Module Module
(8-pack) (8-pack) (8-pack) (8-pack)




HW+SW Interchangeability

 Ran this --->

on FB HW x
' Proof of Concept Experiment
" J|V€5ab -done with software (v.0)
with FB SW -June 2012
-Westford — GGAO
ShOUId run -technical details
on Mark6 HVV VDIF format
. . 16 Gb/s onto 32 disks
Just fine 4 GHz bandwidth on the sky

dual polarization with 2 GHz IF’s

processed as four 512 MHz channels
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Mark 5 16Gbps demonstration system

Mark6 Controller (4U Chassis)
ASRock X79 Champion LGA 2011 Intel X79 motherboard
64GB DDR3 SDRAM 2400
2 x Myricom 10G-PCIE2-8B2-2C 10GE NIC
LS1 9201-16E Host Bus Adapter ‘

Mark6 Mark6

36 internal disks in 4U for up sk o

to 144TB of FlexBuff storage ||| @rev (8-pack)




Motherboard

i & - o Supermicro | Products | Motherboards | Xeon® Boards | XSDRH-7TF - Mozilla Firefox
X e O n ]“‘E'Supermi:ro|Prndu:ts|Mothe... U¥|

SIOUS e X T T B

X9DRH-TTF

Products » Motherboards » Xeon® Boards » [ X9DRH-7TF ]

Key Features

1. Dual socket R (LGA 2011) supports
It n® processor E5-2600
and E5-2600 v2 family™

& CB02 chipset; QPI up to 8.0GTis

3. Up to 1TB ECC DDR3, up to 1866MHz;
16x DIMM sockets

4. Expansion slots
1PCI-E3.0x16 and 6 PCI-E 3.0 xB

5. Intel® X540 Dual port 10GBase-T
6. Bx SATA2 and 2x SATA3 poris
7.8x € ports from LS| 2208

8. Integrated IPMI 2.0 and KVM with
Dedicated LAN

9. 7x USB 2.0 ports
(4 rear, 2 via header + 1 Type A)

2. Intel

Specifications

Product SKUs Chassis (Optimized for X9DRH-TTF )

MBD-XSDRH-TTF | yoDRH.7TF (Standard Retail Pack)



ISk Controllers

& - O LSI SAS 9300-8i Host Bus Adapter - Mozilla Firefox
o SA I A I I I GG bpS | 212 LSI SAS 9300-8i Host Bus Adap... |55
( i e l l e ratl O I l ¢ SOLUTIONS SUPPORT  PARTNERS COMPANY  REGIONS Search

. LSI3008 f_ L

Add internal 12Gb/s SAS and 6Gb/s SATA connectivity to rack-mount servers and

o e L contactsales &7 Getsupport | @9 WheretoBuy | W BuyNow

* One controller R
per 8 disks

LSl > Products > HostBus Adapters (HBAs) > LSISAS9300-8i Host Bus Adapter Elrintpage 1 @ B

AT A GLANCE SPECIFICATIONS DOCUMENTATION SOFTWARE DOWNLOADS OPTIONAL PRODUCTS

Demanding applications may require dozens of internal drives serviding thousands of users. The L5 SAS 9300-8i 12 SAS Host Bus Adapter provides
www.lsi.com/products/host-bus-adapters/pages/|si-sas-3300-8i.aspx#tab4




10GE Adapters

® - o Intel® 10 Gigabit Server Adapters - Mozilla Firefox
. Dual SFP+ R < o'c 10 cicebit server ad... % [

ARK Home =

Compare Product Name Status Cabling Type Max Recommended  #of System

Select All TOP  Customer Price  Ports  Interface
Type

, **MMF 62.5/50 um, 6.9 $1193,00- PCI
Select ntel® Adapter X520-SR2 aunche:
_ Adapte| R Launched up 10300 m w (5.0G

RU-45 Category-6
Intel® Ethernet Server Bypass Adapter X540-T2 Launcheg 4P 1055 M: ] Dual

RJ-45 Category-6

Intel® Ethernet Converged Network Adapter X! Launched P 5o $342.00 Single
Category-6A up fo
100m

RJ-45 Category-6

Select e e e s e e up to 55 m; 34 $506.00- :
BEETZE - cthemet Converged Network Adapler X540-T2  Launched B e Dual

100 m

RJ-45 Category-6

nlel® Ethernel Converged Netwark Adapler Launcheg P10 55 m: 19W  $684.00
Category-6A up to
100 m

= End of 55
Select - . T C tE13 Sinale
Adapter Life Cat6Aupto 100m o $513.00 Single
Select nteld n « Adapter Launched

Newsroom Verizon to Purchase Intel Media Assets E] EJ USA (English) ~ -

Cabling up to 10m




10G Optical Modules

e Reasonable cost

| & Find All China Products On Sal... U¥|

-

aliexpress.com

Technology Co.,Ltd

 Takes ~1 month

- Just like
branded
modules...

Store Home Products - Sale ltems

Home > Store Home =

Store Categories

Orders+ New ¥

Oclaro Transceiv
Ruby Tech Transcei
Pannaway Transc

Original finisar transc
(30)

GCOM Transce

Cisco Transceivers (37)
Finisar Tran rers (260)
HP Transceivers (30)
Juniper transc

Intel 10G SFP+ 850nm 300M
E10GSFPSR

US §53.75/;
Order(1)

Extreme transceiv
3COM Tran:
Foundry tran

Alcatel transc

Top Selling

Feedback About Us

3 intel sfp matching products found in all products

Price it | Free Shipping

Intel 10G SFP+ 1310nm 10KM
E10GSFPLR

US $128.75 /¢

| & - o Find All China Products On Sale from Shenzhen 6COM Technology Co.,Ltd on Aliexpress.com - Intel 10G SFP+ 850nm 300M E1C

Contact Details

Intel 10G SFP+ 850nm 300M
TXN181070850X1B-A

US $53.75




rts List

ore Xeon, 64GB RAM,
FP+), 2xMark6

1400LPB 36xSAS/SATA multilane 2x1400W

EATX 2*Xeon E5 C602 16DDR3 1x16/6x8 PCIe
 SATA AS 2*10G
I-X-E5-2620V2
Intel Xeon E5-2620v2 6-core IB-EP 2100 MHz 15 MB HT LGA2011 80 W
2 36 SUP-SNK-P0048P

Supermicro LGA2011 X9 DP 2U passive heat sink
8 83 8GB-1600D3-ECC

8GB 72-bit ECC DDR3 SDRAM DIMM 1600 MHz PC3-12800E CL11
4 294 SAS9300-8I

LSTI Logic SAS 9300-8i HBA 12Gb SAS 6Gb SATA 2xSFF8643 PCIe3x8 LP
8 27 CAB-8643-8087

SAS cable SFF8643-SFF8087 internal 1m
1 25 CAB-SFF8087

SAS cable iPass SFF8087-SFF8087 internal 50 cm
2 350? SAS9300-8E

LSI Logic SAS 9300-8e HBA 12Gb SAS 6Gb SATA 2xSFF8644 PCIe3x8 LP
1 366 I-E10G42BTDA

- published no-VAT prices

Intel E10G42BTDA 10 Gigabit X520-DA2 (SFP+) (82599EB) 1lp PCI-e x8 2.0

1 80 AS80

Installation and testing
1 230 TAKUU3SERV

Warranty extension to 3yr


http://www.damicon.fi/

6TB, Seagate Ent Cap 5TB
e each; 6—14k€ 144TB

000

4TB Seagate Barracuda 7200.14 ST4000DMO0O SATA/6Gbit 64 MB NCQ
170 ST4000VNOOO

4TB Seagate NAS ST4000VNOOO 5900 rpm SATA/6Gbit 64 MB NCQ
234 ST4000NCO000

ATB Seagate Terascale ST4000NC0O00 5900 rpm SATA/6Gbit 64 MB NCQ ISE
292 ST4000NMOO033

4TB Seagate Constellation ES.3 ST4000NM0033 7200 rpm SATA/6Gbit 128 MB NCQ
342 ST4000NM0023

4TB Seagate Constellation ES.3 ST4000NM0023 7200 rpm SAS/6Gbit 128 MB
4TB disks (144TB FlexBuff capacity) 6200--13680e

3TB disks 114--283e --> 4560--11320e (108TB FlexBuff capacity),
not worth the savings



Enterprise Drives...?

@ - o Backblaze Blog » Enterprise Drives: Fact or Fiction? - Mozilla Firefox

 From BackBlaze i rrmmmmt

. ).backblaze.com,
(COm merCIaI € BACKBLAZE blog
Home How it Works Buy Now For Business ~ About Us Partners Help Me Sign In to
backup ‘

service provider)

e i Enterprise Drives: Fact or Fiction?

Search

Keep up to date:

W Follow @backblaze
[E1 Follow on Facebook Enterprise
3+ Follow

[ Subscribe on RSS

Subscribe via email.
No spam - promise!

| Subscribe |

Backup with Last month I dug into drive failure r based on the 25,000+ consumer drives
Backblaze we have and found that consumer drives actually performed quite well. Over
$5/month per computer 100,000 people read that blog post and one of the most common guestions asked
Unlimited Backup Vias:




Enterprise Failure Rates

 Annualized
failure rate

- 4.6% Enterprise
- 4.2% Consumer

« Makes one
suspect
they are
identical
disks...

J

®
4

-0 Backblaze Blog » Enterprise Drives: Fact or Fiction? - Mozilla Firefox

Backblaze Blog » Enterprise Di

[

368 drive-years on the enterprise-grade drives.
17 drives that failed and were replaced.

Enterprise vs. Consume ives
e drives don't have that many failure While
true, the failure rate of enterprise drives is actually higher than that of the

consumer drives!

Enterprise Drives Consumer Drives
Drive-Years of Service 368 14719
Number of Failures 17 613

Annual Failure Rate 4.6% 4.2%

It turns out that the consumer drive failure rate does go up after three years, but
all three of the first three years are pretty good. We have no data on enterprise
drives older than two years, so we don't know if they will also have an increase in
failure rate. It could be that the vaunted reliability of enterprise drives kicks i
after two years, but because we haven't seen any of that reliability in the first two
years, I'm skeptical.

You might object to these numbers because the usage of the drives is different.
The enterprise drives are used heavily. The consumer drives are in continual use

g users’ updated files and they are up and running all the time, but the usage

well-ventilated low-vibration enclosures, while the consumer drives are in

Overall, I argue that the enter e drives we have are treated as well as the
consumer drives. And the enterprise drives are failing more.




& - o Backblaze Blog » How long do disk drives last? - Mozilla Firefox

* Disks last v B
maybe longer g 0 g
than g en eral Iy b e
expected

i How long do disk drives last?

Search

 Bathtub curve — Drive Life Study

[} Follow on Facebook |

applies well =

f
Subscribe via email.
No spam - promise!

| Subscribe |

Backup with How long do disk drives last? The short answer is: we dont know yet, but i

Backblaze longer than you might guess.

$5/month per computer

Unlimited Backup Why does a company that keeps more than 25,000 disk drives spinning all the
time _not _know _how long they last? Backblaze has been providing reliable and




Disk Life

Drives Have 3 Distinct Failure Rates 80% of Drives Last Four Years 6 Year Expected Median Drive Life

Hard Drive Survival Rat Chart 2 ; - . -
Hard Drive Survival Rates - Chart 1 ard brive survival nates x Hard Drive Survival Rates - Chart 3

100s

90% 905,

80% 80w

-
annual failure rate 0% 70%
annual failure rate T 60%

50%

603

503

e 404 | 50%
11.8% 40% drives live

annual failure rate

30
30%

4 204

Year

20%

10%

& BACKBLAZE 105

4

Year 1

Year Year Year Year Year Year
& BACKBLAZE

& BACKELAZE




Disk Brand Names..”?

& - o Backblaze Blog » What Hard Drive Should | Buy? - Mozilla Firefox

) On Tue | & Backblaze Blog » what Hard D... [
P backblaze.co
2 1 -Jan-zo 1 4 ¢ BACKBLAZE blog
BackBlaze
published .

their _ stats v e HITACHI

— W Follow @backblaze
Vs —————

i What Hard Drive Should | Buy?

[E1 Follow on Facebook

& rollow Western
= e caretu Digital’
[ Subscribe on RSS Iglta
u & 5 -
Subscribe via email.
S I l l ‘ e No spam - promise!
14 L1 ] | Subscribe |
per-modade
Backup with My last two blog posts were about expected dri and driv I
“ ,, Backblaze These posts were an outgrowth of the careful work that we've done at Bac e
e r- a C $5f.m:.}nth [FERETupniE to find the most cost-effective disk drives. Running a truly unlimited online backup
Unlimited Backup service for only $5 per month means our cloud storage needs to be very efficient
vary a lot...

Seagate

and we need to guickly figure out which drives work.




@ - 0 Backblaze Blog » What Hard Drive Should | Buy? - Mozilla Firefox

| & Backblaze Blog» What Hard D... Hlﬂﬂ]
& | @ blog.backblaze.com/ y should- +@| [B~ Google
Tags
those questions.
Backblaze for Business
Backblaze Fun Drive Population

Backblaze Mobile At the end of 2013, we had 27,134 consumer-grade drives spinning in Backblaze

Backblaze Tips & Tricks Storage Pods. The breakdown by brand looks like this:
Backup Awareness Month

Backup Devices Hard Drives by Manufacturer Used by Backblaze

Backup Needs
Backup News
Behind Backblaze
Cloud Storage

Customer Stories

Brand

Number
of Drives

Terabytes

Average
Age In Years

Seagate
Hitachi
Western Digital
Toshiba

12,765
12,956
2,838
58

39,576
36,078
2,581

1.4
2.0
2.5

174 0.7
Data Loss Samsung 18 18 3.7
Events
As you can see, they are mostly Seagate and Hitachi drives, with a good number
Growth Hacking of Western Digital thrown in. We don't have enough Toshiba or Samsung drives for
Jobs good statistical results.
Fudos Why do we have the drives we have? Basically, we buy the least expensive drives
that will work. When a new drive comes on the market that looks like it would
work, and the price is good, we test a pod full and see how they perform. The new
drives go through initial setup tests, a stress test, and then a couple weeks in
Offers production. (A couple of weeks is enough to fill the pod with data.) If things still
look good, that drive goes on the buy list. When the price is right, we buy it.

Locate My Computer

Mac Love

Partners

Release We are willing to spend a little bit more on drives that are reliable, because it

et costs money to replace a drive. We are not willing to spend a lot more, though.
estorjes

» BackBlaze buying now:
Seagate Desktop HDD.15
ST4000DMO000)...!

HITACHI  seagate @ Hg%t:lqn

& BackeLAZE
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