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So why a home lab?
- A home lab has the following benefits:

- Test new beta software whenever you want.
- Study for various certification exams.

- Power down any old server hardware that you might have running.
- Save on your energy bill

- Your significant other and non IT friends will stop asking about that 42U
rack in the basement.

- Try vSphere 5 features that you typically don’t use at work.

- Remember, in NO WAY is this officially supported by VMware!

- Always check the official HCL and this is not meant to replace
production servers!



Licensing

- VMware products are available for evaluation and lab use.
- https://my.vmware.com/group/vmware/downloads

- Most products have a 60-day evaluation that entitles you
to use every feature available in the product set.

- If you are a current VMware vEXxpert, you can obtain NFR
licenses for a longer period of time.


https://my.vmware.com/group/vmware/downloads

You've got two options.

- When building a vSphere home lab, you've got to choose
between either virtualizing a lab or building a physical lab.

- Physical Lab:
- A physical lab will allow you to build more VMs!
- More overall power.

- Virtual Lab:

- Building a lab inside VMware workstation is cheaper but not quite
as “real life” as a physical lab.



PHYSICAL




Base System 1

- The base system that we will use for the lab will be based
on the Shuttle XPC platform. Small, powerful and doesn’t
use much power.

- Shuttle XPC SH67H3
- Supports i5 and i7 processors.
-+ Supports up to 32GB of DDR3.
- Realtek 8111E NIC Integrated Shuttle

- Ideally 2 should be used.
- Flash BIOS to latest revision.



http://www.amazon.com/exec/obidos/ASIN/B004UC4HCG/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004UC4HCG/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004UC4HCG/virtuinsan-20

Processor

- YOou can save some money going with an i5 over an i7.
- You priority should not necessarily be CPU.

- | built mine with an i7 when building mine.

- Your Choice:

- Intel Core i7 2600 Sandy Bridge Processor
- Intel Core i5 2500 Processor

- The newest revision also supports Ivy Bridge.



http://www.amazon.com/exec/obidos/ASIN/B004EBUXSU/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXSU/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXSU/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20

L
Memory

- You have the most choices here. Be careful to not get too
little memory.

- In my lab, | used 16GB in each host, but now wish | did
32GB. You almost always run out of memory first!

- Your Choice:

- 8GB Corsair DDR3 (2 x 4GB) 1600 MHz
- 16GB Corsair DDR3 (2 x 8GB) 1600 MHz
- 32GB Corsair DDR3 (4 x 8GB) 1600 MHz



http://www.amazon.com/exec/obidos/ASIN/B003N8GVUY/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B003N8GVUY/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B003N8GVUY/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B003N8GVUY/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B006ZINK0S/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B006ZINK0S/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B006ZINK0S/virtuinsan-20
http://www.amazon.com/gp/product/B007R21HLA/ref=as_li_ss_tl?ie=UTF8&tag=virtuinsan-20&linkCode=as2&camp=1789&creative=390957&creativeASIN=B007R21HLA

L
Additional NIC Adapter

- The base system only has a single network adapter and
it's not realistic to run all traffic across a single adapter.

- We will use an additional dual NIC adapter.

- Intel PRO/1000 Dual Port Server Adapter
- Works in the spare slot that the SH67H3 has.
- No modifications or hacks to oem.tgz needed.



http://www.amazon.com/exec/obidos/ASIN/B000BMZHX2/virtuinsan-20

Internal Disk

- We're going to talk internal disk now and focus on shared
storage later.

- ESXi 5.1 can be installed to USB sticks/SD cards.
- An 8GB USB stick is recommended to allow for scratch space.

- The one I've had good luck with:
- Kingston Digital 8 GB USB 2.0 Flash Drive



http://www.amazon.com/exec/obidos/ASIN/B004TS1J18/virtuinsan-20

Once Installed

- 1 CPU socket
- 8 logical processors
- 3 fully functional NICs

Metwork Adapters

Device | Speed | Configured | Switch
Intel Corporation 8257 1EB Gigabit Ethernet Controller

EE vmnicl 1000 Full  Megotiake wawitch 1
EE wmnicO 1000 Full - Wegotiate w3witcho
Realtek Realtek 8168 Gigabit Ethernet

BB vmnic2 1000 Full - Megotiake wSwikchi

General

Manufacturer: Shutkle

Model: SHETHS

CPU Cores: 4 CPUs % 3,392 GHz

Processor Type:
License:

Processor Sockets:
Cores per Socket:
Logical Processors:
Hyperthreading:
Murnber of MICs:
Skate:

YWirtual Machines and Templates:

wMotion Enabled:
WMiware EVC Mode;

waphere HA Stake
Host Configured For FT:

Active Tasks:

Host Profile:
Image Profile:
Profile Compliance:
DireckPath If

Intel{R) Core{TM) i7-2600
CPU @ 3,40GHz

YMware vaphere 5 Enterprise
Flus - Licensed Faor 1 physic,.,

1

4

g

Active

3
Connected
9

Yes

Intel® "Sandy Bridge" [
Genetation

& Running (Master) &7
Yes

{Updated) ES¥i-5.0,0-4695., .,

& Na

Supported 03




L
Estimated Overall Costs (Shuttle)

- We will outline the physical costs below.

SHUTTLE SH67H3

$238.98
Intel PRO/1000 Dual Port Adapter $79.01
Intel i5-2500 Quad-Core 3.3 GHz $209.99
Corsair 16GB (2x 8GB) DDR3 $114.91
8GB USB Flash Drive $6.98

Total $649.87 /host


http://www.amazon.com/exec/obidos/ASIN/B004UC4HCG/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B000BMZHX2/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004EBUXI0/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B006ZINK0S/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004TS1J18/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004TS1J18/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B004TS1J18/virtuinsan-20

L
Storage: Part 1

- You have several choices when it comes to storage. Local
vs. Shared.

- The cheapest option: Find an old computer and
install openfiler or FreeNAS on it and share it out.

- This is the cheapest option, but may not perform great
depending on the box/disk/network etc.


http://openfiler.com/
http://freenas.org/

L
Storage: Part 2

- No old computer to re-purpose? Then pick up a Seagate
Barracuda 7200 1 TB 7200RPM SATA 6 Gb/s

- I've used these before but you can buy any simple and
cheap SATA drive and install it inside of the Shuttle
standalone host.

- Build a large virtual machine on the host and share out
the storage over ISCSI/NFS to the host(s).

- Remember you are using memory/CPU on the hosts to do
this.


http://www.amazon.com/exec/obidos/ASIN/B005T3GRNW/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B005T3GRNW/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B005T3GRNW/virtuinsan-20

L
Storage: Part 3

- Buy a small NAS unit, or build a dedicated NAS device.

- Synology has created some great little units to use. It
seems like people in the “whitebox/homelab”™ community
like Synology.

- Synology DS411 NAS

- Definitely not the cheapest solution
but the performance will be better

than using internal storage that is
shared out.



http://www.amazon.com/exec/obidos/ASIN/B005I59102/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B005I59102/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B005I59102/virtuinsan-20
http://www.amazon.com/exec/obidos/ASIN/B005I59102/virtuinsan-20

L
Networking

- In order to simulate a real world networking environment,
you'll need to use multiple networks. The easiest way to
do this is interVLANS.

- dd-wrt Is probably the simplest way to accomplish this.
- You need to find a compatible gigabit router that works.
- Try to find one that supports 802.1Q, there are several at different
price points.
- http://www.dd-wrt.com/site/support/router-database



http://www.dd-wrt.com/site/support/router-database
http://www.dd-wrt.com/site/support/router-database
http://www.dd-wrt.com/site/support/router-database
http://www.dd-wrt.com/site/support/router-database
http://www.dd-wrt.com/site/support/router-database
http://www.dd-wrt.com/site/support/router-database

D
The HP ProLiant MicroServer Gen8

- The original MicroServer came with a AMD Athlon Il NEO
N36L 1.3 Ghz dual-core processor which was pretty weak
to use with virtualization. (old one on right)

- HP ProLiant MicroServer Gen8

- The two new processor options are:
- Intel Celeron G1610T (2.3Hz/2-core/2MB/35W) Processor
« Intel Pentium G2020T (2.5GHz/2-core/3MB/35W) Processor

- Neither processor supports hyper-threading!
- This can be a basic all in one box for ~$500!
- Not as powerful as the Shuttle machine.



http://www.amazon.com/gp/product/B00DDXS936/ref=as_li_ss_tl?ie=UTF8&camp=1789&creative=390957&creativeASIN=B00DDXS936&linkCode=as2&tag=virtuinsan-20
http://www.amazon.com/gp/product/B00DDXS936/ref=as_li_ss_tl?ie=UTF8&camp=1789&creative=390957&creativeASIN=B00DDXS936&linkCode=as2&tag=virtuinsan-20
http://www.amazon.com/gp/product/B00DDXS936/ref=as_li_ss_tl?ie=UTF8&camp=1789&creative=390957&creativeASIN=B00DDXS936&linkCode=as2&tag=virtuinsan-20
http://www.amazon.com/gp/product/B00DDXS936/ref=as_li_ss_tl?ie=UTF8&camp=1789&creative=390957&creativeASIN=B00DDXS936&linkCode=as2&tag=virtuinsan-20
http://www.amazon.com/gp/product/B00DDXS936/ref=as_li_ss_tl?ie=UTF8&camp=1789&creative=390957&creativeASIN=B00DDXS936&linkCode=as2&tag=virtuinsan-20
http://www.amazon.com/gp/product/B00DDXS936/ref=as_li_ss_tl?ie=UTF8&camp=1789&creative=390957&creativeASIN=B00DDXS936&linkCode=as2&tag=virtuinsan-20
http://ark.intel.com/products/71074/Intel-Celeron-Processor-G1610T-2M-Cache-2_30-GHz
http://ark.intel.com/products/71069/Intel-Pentium-Processor-G2020T-3M-Cache-2_50-GHz

D
An “Unofficial” Whitebox HCL

- This past year, | created a new community driven HCL.

- Most sites like ultimatewhitebox are out of date and not easy to
submit new data.

- You can check out current submissions at ryanbirk.com

Ryan Birk — Virtual Insanity

A virtualization focused blog, catering to the homelab crowd.

] About Me Contact Me The Perfect vSphere 5 Lab! Links Whitebox Community HCL


http://www.ryanbirk.com/vmware-community-whitebox-hcl

An “Unofficial” Whitebox HCL

- The HCL is split into three categories:
- Complete Systems (all hardware is known to work out of the box)
- Motherboard (a motherboard that all components work with ESXi)
- NIC (a listing of various NICs that work.)

- You can easily submit new data via a Google Doc!

Motherbeard HCL

Manufacturer

ASRock

ASRock

ASUS

Gigabyte

Gigabyte

Intel
Intel

TYAN

Supermicro
Biostar

ASUS
ASUS
Intel
Intel

Model
277 EXTREME4-
M

268 Pro3-M

E35M1-M PRO

GA-970A-D3

GA-390FXA-UD3

BOXDP43TF
BOXDQETSWB3

$5510GM3NR.

XISCM-F
THE7B MicroATX

mS5agex EVO
p8zTT
S5520HC
$66205C

.

VMware
? Version Tested Additic

Yes

Yes

Yes

Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes
Yes

51,

50

1,50
1,50

L 4.0
1,50

1,50
1,50
1,50
1,50

4.1, 4.0

Intel
Installed to USB
stick. NIC comes
up as a Realtek
RTLB111E. 32GB

M Max Intel
NIC works with
ESXi 5, but not
earlier versions
(Realtek 8111E)  AMD
Onboard raid is not
supported. AMD
DirectPath IO
works out of box,
NICs as well. Very
stable over the last
3 months Intel

Intel
Intel
AllNICs work out of
the box. Intel
Maximum 32GB of
memory. Supports
DirectPath IO and
has remote mgmt.  Intel
Intel

AMD
Intel
Intel
Intel

I Notes  Intel or AMD

CPU Type

Intel Core i7 /i5 /i3

Intel Core i7 /i5 /i3

AND APU (FM2
Sockst)

AMD AM3 / AM3+

Intel Core i7 /i5 /i3
Intel Core 2 Quad /
Core 2 Duo

Intel Core i7 /i5 /i3

Intel Core i7 /i5 /i3

Intel Core i7 /15 /i3
Intel Core i7 /i5 /i3
AND FX / Phenom
11/ Athlon I £
Sempron 100
Series

Intel Core i7 /i5 /13
Intel Xeon

Intel Xeon

Complete System HCL Submission : Complete System

100% VMware Version DirectPath I/O
Manufacturer Model Compatibility? Tested Additional Notes Support

System does not come with
memory! Installed to USB stick
Foxconn SFF R30-A1 Yes 51, 5.0 and it worked great. Unknown
Limited to 2 cores and 8GB of
memory. Hardware RAID is not
HP N40L Yes 51,50 41 supported on vSphere 5. Unknown
HP ML110 G7 Yes 51,5.0 Warks out of box. Yes
Works out of the box with vanilla
installer. It has been confirmed to
work on both v1 and v2
motherboards that Shuttle has

Shuttle SHGETH3 Yes 50,51 released. Yes
SH55-J2-BK-
Shuttle V1 Yes 41 Unknown

Integrated RAID controller does not
wark. | installed ESXi to a USB

HP N36L No 5 stick and it appears to work. Unknown



VIRTUAL




Base System — Virtual Lab

- The base system in a virtual lab will be a bit less
complicated than building and also cheaper.

- Essentially, we'll virtualize ESXi inside VMware
Workstation 8. VT inside the BIOS = required.

- However, depending on your hardware you might not be
able to run very many nested VMs.

- You will want a CPU with at least 4 cores + hyper
threading. Intel Core i7 is a good choice. | have also used
and currently use an AMD 6-core as well.



L
Virtual Lab - Memory

- Memory in your virtual lab is even more crucial as you will
need to have enough to run an operating system +
VMware Workstation + VMSs.

- | have played with many systems and 12-16GB of
memory typically is a good number to start with if you plan
to do this on your current desktop PC.

- ESXi 5 requires a 2GB memory minimum so each host
will need 2GB to start with.



L
Virtual Lab - Networking

- We will use internal switches and private “VMnet” options
to separate the traffic.

- You'll want to be sure that you manually create DNS
entries somewhere on your network for the hosts and
servers.



L
Workstation 8 Steps — 1

- We will use the “Custom” option to build our VM.

F = F ™
Mew Virtual Machine Wizard l = J u Mew Virtual Machine Wizard l = J u

Choose the Virtual Machine Hardware Compatibility
Which hardware features are needed for this virtual machine?

Welcome to the New Virtual

Machine Wizard Virtual machine hardware compatibility
Hardware compatibility:  |i8orkstation 2.0 iy
what type of configuration do you want? Compatible with: ES¥ Server
@ Typical (recommended) Compatible products: Limitations:
Create a Workstation 8.0 virtual machine ESXI =L i e memn[y .Iimit 1
in a few easy steps., Fusion 4._0 8 processor limit o
Workstation 8.0 10 netwaork adapter limit

2 TB disk size limit

Create a virtual machine with advanced
options, such as a SCSI controller type,
VMware® virtual disk type and compatibility with
m older YMware products.

Workstation 8 - =

< Back [ Mext = ][ Cancel ] < Back ]I Mext = I[ Cancel




L
Workstation 8 Steps - 2

- Point the installer to your ESXi 5.0 iso.
- Download the .iso from VMware.com

-
- = i
ST ST 20 ) B O — L) (-

Guest Operating System Installation Name the Virtual Machine
A wirtual machine is like a physical computer; it needs an operating
gystem, How will you install the guest operating system?

What name would you like to use for this virtual machine?

Install from:
Virtual machine name:
() Installer disc: esyin ]
|§'§ BD-RCOM Drive (D) - ,
Location:
C:\Users\Ryan'\Documents \Wirtual Machines'esxid1l Browse...

- . The default location can be changed at Edit = Preferences.
@ Installer disc image file (iso):

C:\Users\RyanDesktop\WMware -VMvisor-Installer-5.0 Browse...
i) VMware ESXi 5 detected.

(71 T will instzll the operating system later,
The wvirtual machine will be created with a blank hard disk.

<Back | [ Dext> |[ Cancel <Back || MNext> || Cancel




L
Workstation 8 Steps - 3

- Change the number of processors to 2 & use 2GB RAM.
- 2 processors or cores are required for installation.

i i
Mew Virtual Machine Wizard [ = J u Mew Virtual Machine Wizard [ = J u
Processor Configuration Memory for the Virtual Machine
Spedfy the number of processors for this virtual machine. How much memary would you like to use for this virtual machine?
Processors Spedfy the amount of memory allocated to this virtual machine. The memory size
Number nfgnmmrs: [_.1 .......................................... .\, v-] must bE a I'I1LJ|tI|J|E n-Fq_ ME.
Number of cores per processor: [1 v] &4 GB [ Memory for this virtual machine: 2043 % ME
- 32 GB
Total processor cores: b 1 GE 4
B GE
4GB Maximum recommended memaory:
2GB -] D
1GB
517 ME Recommended memary:
756 MB 2048 MB
126 ME
&4 MEB [] Guest 0S recommended minimum:
12 ME 2043 MB
1& ME
B ME
4 MB
<ws ) (s ) [ cons ] e ) (o) (o




L
Workstation 8 Steps - 4

- Set the network to bridged. It's entirely up to you, but | like
to put my management on the same network my other

machines reside on.
i Mew Virtuzal Machine Wizard [EJ u i Mew Virtual Machine Wizard [EJ u

Network Type Select 1/ 0 Controller Types
What type of network do you want to add? Which SCSI controller type would you like to use?
Metwork connection 1/O controller types
i@ Use bridged networking: IDE Controller: ATAPI

Give the guest operating system direct access to an external Ethernet

network, The guest must have its own IP address on the external network. SCSI Controller: Buslogic (Nt available for 84-bit guests)

(71 Use network address translation (WaT) || {( T s

Give the guest operating system access to the host computer's dial-up or (7 LI Logic SAS
external Ethernet network connection using the host's IP address.

(7 Use host-only networking
Connect the guest operating system to a private virtual network on the host
computer,

(7} Do not use a network connection

<ms ) (e ) oo ] () (o




L
Workstation 8 Steps - 5

- At the end of the wizard, select customize hardware.
- Under processors, select “Virtualize Intel VT-Xx/EPT or AMD-V/RVI.”

[ Hardware [EJ g

Se—

Processars

Device Summary
HE [Memory 2GE Number of processors: E
[ Processors 2 Mumber of cores per processor;

[ 0 .

"y Mew CO/OVD (... Using file C:\Users'\RyaniDe... Total processor cores: 5

E Floppy Auto detect

ElNetwork Adapter Bridged Virtualization engine

IISE Controller Present

DiSFI'Ia‘f' Auto detect Preferred made: | Automatic v]

Disable acceleration for binary translation
Virtualize Intel VT-x%,/EPT or AMD-V/RVI

& Virtualized VT-x/EFT or AMD-V/RVI will only be used
when WT-x/EFT or AMD-V/RVI is supported on the
current host, Enabling this option will make this VM
incompatible with ather VMware products,




L
Workstation 8 Steps - 6

- Add additional network adapters.
- One will be bridged for management, etc.
- The other two should be connected to VMnet2 and VMnet3.
- VMnet2 will be used for a private vMotion network.
- VMnet3 will be used for a private Storage network.
- Optionally, you could add another bridged adapter to connect VM

trafflc to. Device summary
S Memory 2GB
[ Processors 2
\Hard Disk (5CSI) 4GB
) CD/DVD (IDE) Auto detect
E Floppy Auto detect

ﬁlrﬂetwnrk Adapter Bridged
Emetwnrk Adapt... Custom (VMnet2)
Elr'detwnrk Adapt... Custom (VMnet3)
UISB Controller Present

[ Display Auto detect



In the end...

- We will have a lab that looks something like this:
esxil - VMware Workstation .

File Edit View VM Tabs
i~ | & O d

Library =

Q, Type here to search hd

| | = =l My Computer
5 B0

ﬁ esxid

ﬁ vCenter

ﬁ Storage
i Shared VMs




Questions?

Comments?

- What are YOU running in your home lab?

Suggestions?



