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1 Introduction

This document details how to set the BIOS settings correctly for computers used on front-end
systems in aLIGO.

2 Scope

This document will only cover the SuperMicro computers used for the installation of aLIGO from
2010 through 2013.

3 Overview

The aLIGO front-end systems for real-time control of interferometer elements utilize a
commercially-available computer from SuperMicro. These computers were chosen because they
had sufficient PCle adapter ports and a BIOS that supported the large number of PCle ports on the
10 Expansion Chassis that houses the ADC, DAC and Binary I/O adapters. Currently these
computers have a SuperMicro X8DTU motherboard.

The control software for each real-time model on a front-end computer runs in a separate core. To
minimize system interrupts to these real-time processes, the BIOS on each computer must be set to
disable such things as USB interrupts, hyper-threading, etc.

The following details how this is done, using sets of screen shots to illustrate the correct settings
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4 BIOS variants

As the front-end computers were acquired over a period of time, the BIOS versions are not
presently identical on all computers. The first step is to identify the BIOS version using the boot-
up splash screen. The following shows screen shots to help with that identification

41 BIOS rev 2.0

This revision is dated 5/28/10 and is on the earliest front-end computers (the bulk of the L1 front-
ends). Here is a screen shot

—= American
~—— Megatrends

www.ami.com

ANIBIOS(C) 2008 fAmerican Megatrends, Inc. = o
Supernicro X8DTU/X8DTU-F BIOS Date: 05/28/10 Rev: 2.0

CPU : Intel(® Xeon(® CPU X5680 @ 3.336Hz
Speed : 3.33 GHz

Press DEL to run Setup (F4 on Remote Keyboard)
Network selected as first boot device for current boot
Press F11 for BBS POPUP (F3 on Remote Keyboard)

The QPI Frequency :6.4006T

The INC is operating with DDR3 1333 Mhz
Hemory Type :RDIMM(ECC mode)

Initializing USB Controllers .. Done.
6136MB OK

(including IPMI KUM)
Auto-detecting USB Mass Storage Devices ..
00 USB mass storage devices found and conf igured.

There is a later V2.0a revision that appears to follow this same setup.
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4.2 BIOS rev 2.0c

This revision is dated 1/05/11. These are from a later purchase (the bulk of H1 front-ends)

11-03: L1SUSER ey
Megatrends ™

Www.an.com

ANIBIOS(C) 2008 American Megatrends, Inc.

Supernicro XBDTU/XBDTU-F BIOS Date: 01/05/11 Rev: 2.6c

CPU : Intel(® Xeon(R) CPU X5680 @ 3.33GHz
Speed : 3.33 GHz

Press DEL to run Setup (F4 on Remote Keyboard)
Network selected as first boot device for current boot

Press F11 for BBS POPUP (F3 on Remote Keyboard)
The QPI Frequency :6.400GT

The INC is operating with DDR3 1333 Mhz
Hemory Type :RDIMM(ECC mode)

() fAmerican Megatrends, Inc.
66-3047-009999-00101111-010511 ~TYLSBURG-10600000-Y2KC
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5 BIOS Settings

Once the BIOS version is known, we can customize the settings. The DEL key during boot-up will
gain access to the BIOS settings screens.

One can start by setting to good defaults using ‘Reset BIOS to safe defaults’ feature.

After that, we only need to change settings on a few screens, as detailed below. Note that the
SuperlO screen is different for the two BIOS versions
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5.1 BIOS Advanced screen

One the BIOS Advanced screen, we disable nearly everything, except Active Processor Cores and

MPS ordering. In particular, the Simultaneous Multi-Threading is disabled to turn off
hyperthreading.

BIOS SETUP UTILITY

:1536 KB Report processor
Cache L3 112288 KB i throttl?ng in
Ratio Status :Unlocked (Min:12, Max:25) | ACPI

Ratio Actual Value :25 ]

Clock Spread Spectrum [Disabled]
Hardware Prefetcher [Disabled]
fAdjacent Cache Line Prefetch [Disabled]

L1 Data Prefetcher [Disabled]

Data Reuse Optimization [Disabled]

MPS and ACPI MADT ordering [Modern ordering]
Intel (R) Virtualization Tech  [Disabled]
Execute-Disable Bit Capability [Disabled] Tle>:Move
Intel AES-NI [Disabled] Enter:Select
Simultaneous Multi-Threading  [Disabled] +/-/:Value
Active Processor Cores [All] F10:Save
Intel (R) EIST Technology [Disabled] ESC:Exit

C1E Support [Disabled] F1:General Help

-STATE tech [Disabled] F8:Fail-Safe Defaults
e e F9:0Optinized Defaults

wN? A7 (CYCaniriaht 19A5-20N9. Ameriran Monatrende. Tor

LCD 0SD
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5.2 BIOS Advanced South Bridge screen

On the BIOS Advanced South Bridge screen, we disable the USB functions. This is why we use
the PS/2 ports for the KVM connection. However we leave the USB 2.0 Controller enabled.

BIOS SETUP UTILITY

South Bridge Chipset Configuration Configure the number
of USB ports.

Port 64/60 Emulation [Disabled] » Last two ports are
USB 2.0 Controller [Enabled] required for IPHI
BIOS EHCI Hand-Off [Enabled] Uirtual Media if IPHI
Route Port 86h cycles to [LPC] is supported.

tle:Hove
Enter:Select
+/-/:Value

F10:Save

ESC:Exit

F1:General Help
F8:Fail-Safe Defaults
F9:0ptinized Defaults

+ 19RG-2AN9. American Monatrende. Tne

(Y Camoiah
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5.3 BIOS Advanced IDE/SATA screen
The BIOS Advanced IDE / SATA screen is different for the two versions.
5.3.1 IDE/SATA screen for Rev 2.0

For Rev 2.0, the screen can stay as is, with SATA#1 as AHCI

BLOS SETUP UTILITY

IDE Detect Time Out (Sec) m

Ties :Move

Enter :Select
+/-/:Value

F10:Save

ESC:Exit

F1:6eneral Help
FB:Fail-Safe Defaults
F9:0ptimized Defaults

an Megatrends, Iwm
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5.3.2 IDE/SATA screen for Rev 2.0c

For Rev 2.0c, we disable the SATA#1 and SATA#2 configurations as we are diskless.

BIOS SETUP UTILITY

Advanced - IDE / SATA Configuration Eeostions i

Disabled
Compatible
SATA#2 Configuration [Disabled] Enhanced
IDE Detect Time Out (Sec) [351

» Primary IDE Master : [Not Detected]
» Primary IDE Slave : [Not Detected]
» Secondary IDE Master : [Not Detected]
» Secondary IDE Slave : [Not Detected]
» Third IDE Master : [Not Detected]
» Fourth IDE Master : [Not Detected] tle>:Move
Enter:Select
+/-/:Value

F10:Save

ESC:Exit

F1:General Help
F8:Fail-Safe Defaults
F9:Optinized Defaults

aN?2 A7 (CYCanurinht 1986-2NN9. Ameriran Moratrenda. Tnr

10
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5.4 BIOS Advanced SuperlO screen
The BIOS Advanced SuperlO screen is different for the two versions.
5.4.1 SuperlO for BIOS V2.0

For BIOS version V2.0, we need to leave the COM ports active or the PXE boot feature will not
work.

Advanced - Super I0 Configuration Allous BIOS to Select
Serial Portl Base

Addresses.

Serial Port2 Address [2F8/1RQ31
Serial Port 2 Attribute [SOL]

Tles:Move
Enter:Select
+/-7:Ualue

F10:Save

ESC:Exit

F1:General Help
F8:Fail-Safe Defaults
F9:0ptimized Defaults

fmerican Megatrends. Inc.

11
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5.4.2 SuperlO for BIOS V2.0c

For BIOS version V2.0c, we can turn the COM ports off

BIOS SETUP UTILITY

Advanced - Super I0 Configuration Allows BIOS to Select
Serial Portl Base
Addresses.

Serial Port2 Address [Disabled]
Serial Port 2 fAttribute [COH]

Tles:Move
Enter:Select
+/-/:Value

F10:Save

ESC:Exit

F1:General Help
F8:Fail-Safe Defaults
F9:Optinized Defaults

atrende. Tnr

uf? R? (M Commioht 19a5-20N9. American Mo

12
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5.5 BIOS Advanced Hardware Health screen

On the Advanced Hardware Health screen, we set the Fan Speed Control Mode to Full Speed to
maximize cooling.

BIOS SETUP UTILITY

rduare Health Event Mondtor fng

DES: Haxinun Coolfng
2PF: Detter Cool tng
DOL: Dalanced b/w

CPU Ouerheat Alarm [The Default Alarnl

CPU 1 Temperature Lo Cooling & Energy

CPU 2 Temperature N/ Saving

Systen Temperature 126°C/ 8 MDES: Lower PUR &
Nolse

Fan 1 Reading {0709 RPM

Fan 2 Reading 9060 RPM

Fan 3 Reading 0653 RPM

Fan 4 Reading 001 RPM

Fan & Reading N/

Fan 6 Reading N/h Thes :Moue

Fan 7 Reading N/N Enter:Select

Fan B Reading N/f l‘:{()/‘;lljl‘:ll""‘
ESC:Exit

CPUL Vcore 1.092 U
CPU2 Vcore N/

W2 A7 OYCame irht 1GRG-20NA . Amar fran Monatvonda

"
o )

13
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5.6 BIOS IPMI LAN Configuration

On the IPMI LAN Configuration screen, we change it from DHCP to Static. We then set a fixed IP
that puts in on the Admin LAN. This also prevents the IPMI board from attempting to send DHCP
request broadcasts out all the other Ethernet ports.

1000..060.000..¢
[60.25.96.0D.87.47]

tles :Move
Enter:Select
+/-/:Value

F10:Save
ESC:Exit f
F1:General Help f
F8:Fail-Safe Defaults|
F9:0ptimized Defaults|

v02.67 (O)Copuright 1985-2009, American Megatrends, Inc.
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