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GitHub Setup

sshkeygen-t rsa-b 4096-C "myemail@address.com”
sudo apt install xclip

xclip-sel clip < ~/.ssh/id_rsa.pub
https://github.com/

createaccount / sign in
settings

ISSl.<I-and GPG keys (for additional help click on the "guide" / "troubleshooting"
Inks

NewSSH key
Pastecopy buffer into Key (and give Title to the key) and press Add SSH key

test connection ssh-T git@github.com

Toview OCC codenline

https://github.com/open-power/occ
Displaydhe README
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Clone and Build OCC Code

mkdir congress

mkdir congress/ogpcc

cd congress/ofpcc

git clone--recursive git@github.com:opemower/op-build.git
cd opbuild

. op-build-env

gvim openpower/configs/hostboot/witherspoon.config
(optional) enable OCC command trace to console: set CONSOLE_OUTPUT_OCC_COMM
(optional) enable full traces to console: set CONSOLE_OUTPUT_TRACE

op-build witherspoon_ defconfig
op-build ocedirclean

op-build ocerebuild
This takes some time when first extractelduilding compilers and other tools
After initial build dirclean ~5 seconds, build ~45 seconds
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Agenda

HW Overview

~W Interface Overview

~unctional Overview

OCC Code Building and Flashing

Write Some OCC Code and test on a Witherspoon
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P9 Chl SPE Programmable PowerPC Engine
p Light weight PowerPC Engine used as the core for various
programmable controller instances

(Self-Boot Engine) 24
SMT4 Core[~T 5 ~cul |sMTacorel _____________. oy [ |°MT4 Core CO reS
Chiplet CME CME Chiplet [ . |CME Chiplet
' Pis | L2 6 quads
gy LV e 32/ [10MB|L2———  |SBE| | P |1 [ 1082l Core g
ore L3 |[SRAM SRAM|| L3 ore ! MEM | ; [
Chiplet Chiplet : i Chiplet consisting
1 |Fastl2C 1
Quad PPty |oPLy Quad | W v |PPLY Quad of 4 cores
SMT4 Core SMT4 Core PB |16kB SMT4 Core each
Chiplet 10MB|[32KB 32KB||10MB Chiplet PPE BRAM A 10Ll\?/)IB Chiplet
L2 L3 [ISRAM SRAML L3 112 Powerbus PPE —
SMmT4 Core| [Nco ICME|  [CMETCT1 |smT4 Core] CME[col [SMT4 Core
Chiplet Chiplet Chiplet
———————— |
SMT4 Core SMT4 Core SMT4 Core
Chiplet NUlcemEl  lemel MY Chiplet CMELNCY Chiplet
L2l10mB 10MB|L2 32kB || 10MB|L2
smTaCore| [ 13 |seamll  liscamll L3 | |sMT4 core Sraml| 13 | |smT4 core
Chiplet Chiplet Chiplet
Quad [PPLL DPLL| Quad DPLL|  Quad
SMT4 Core SMT4 Core SMT4 Core
Chiplet 10MB|[32KB 32kB||10MB Chiplet 32kB||10MB Chiplet
2| L3 [|ISRAM SRAM|| L3 |2 SRAM|| L3 |2
SMT4 Core| [Ncu CME CME o SMT4 Core CME[co SMT4 Core
Chiplet Chiplet Chiplet
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__________

OCC Complex
ocC =l

PowerPC 405 ZRQS
Reads/controls system power (power capping) | (405) |
Reads/controls core and DIMM temperatures Comolex
Performance boost

4 PPESs
PPEs in the OCC Complex are called GPEs (General Purpose
Engine)

GPEO and GPEL1 are used to off load jobs from the 405
PGPE, Pstate GPE. GPE dedicated to processing Pstate functi
SGPE Stop GPE. GPE dedicated to processing Stop functions

May 2225, 2017
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Adaptive Voltage Scaling (AVS) Bus

2 AVS bus

Vdd reg
Vdn reg

Access: On Chip Interconnect (OCI) to SPIPMBus (O2!
bridge
2 O2S Bridges per bus

PGPE owns one to set/read voltages
OCC 405 owns one for reading only

P Sthd owned
<« | ©O2S Bridge OA |

avsbus0D mdata

avsbusl sdata
> -
_‘ausbusﬂ clock SPIM

arbiter

+—— O25 Bridge 0B |
Wdd O owned

FPSthd owned
4+—— O2S Bridge 1A

avsbus1 mdata
avsbus1
< avsbus

: May 2225, 2017
O2S Bridge 1B San Francisco

OCC owned

arbiter

Wdmn



Analog Power SubSystem (APSS)

Provide real time power measurements of voltage rails

16 channel analog to digital converter
Configuration of 16 channels defined in the system xml

hyté O2yySOUSR G2 O0KS 4yl
Attached to SPI Power SubSystem bus (SPIPSS)

Access: Pervasive Interconnect Bus (PIB) to SPI bridge
(P2S)
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Agenda

HW Overview

~W InterfaceOverview

~unctional Overview

OCC Code Building and Flashing

Write Some OCC Code and test on a Witherspoon
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FW Interface Overview

OCGAOCC
OCGGPE
OCCHTMGT
OCGEBMC

OCGOPAL
Main memory layout (HOMER)
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OCGBOCC: Master to Slave Message Passing

Data sent:

Master to Slave (S) A Power Data from APSS
A Power Cap

[ Master OCC is also a slave and sentT A OCC State

message to itself. (Common slave _ _
Causes interrupt to slave PBA. Contal?s

processing on all OCCs) _
, main mem address of message and
, PowerBus ID of master

SS
A /

OCC bBA 5 OCC
Master ¥ Slave
e > PBA 405

\
ping/pong

Main Memory

OpenPOWER May 2225, 2017
.0 GET YOUR HANDS DIRTY
CONGRESS



OCGOCC: Slave to Master Message Passing

Data sent:

Slave to Master

limit... for master

A Current OCC state, power

s : L.
Master OCC > also a slave and send validation Causes interrupt to master PBA. Contains
MEEERYE e |f[se|f. (Common slave , main mem address of message and
> dbeaii ? nall ocCs) . PowerBus ID of slave
. (2
'
l— 2 %
OCC Doorbell alert message OCC
PBA <«
Master Slave
PBA 405
405

ping/pong
Main Memory

GET YOUR HANDS DIRTY
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FW Interface Overview

OCGAOCC
OCGGPE
OCCHTMGT
OCGEBMC

OCGOPAL
Main memory layout (HOMER)
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OCC to GPE Communication

Inter-Process Communication (IPC) Is used to send
messages from the OCC 405 to GPEO/1 and PGPE

IPC uses circular buffers in the SRAM tank

Function ID Is used as a look up in a function table
52Say QU NBIdzZANBE AYlF3ISa G2 08

Sender GPE recewe buffer (from OCC 405) Receiver
o PN
(occ 408) g2 QLT

/ GPE IPC Function Takle
Message »

0 vold function 3({ipc mag t* cmd, wvoid* arg)

- 1 v i

fU”C_“j =3 . 5 ipc_async cmd t* async cmd = (ipc_async cmd t*)cmd;
T func 3 _data t* cmd_data = (func 3 _data_ t*)aaync cmd->cmd data;
il ] :
a ipc_send_rsp({cmd, IBC_RC SUCCESS) -
}

5
6
7 i
.B -
S
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OCC to GPE Commands

OCC to GPEO No OCC to SGPE
Read APSS Communication

Read core data
Read nest temperature

OCC to GPE1
Read DIMM temperature
Memory throttling

OCC to PGPE
Enable/Disable Pstate protocol
Set Pstate clips
Enable/Disable WOF
Send WOF VFRT

May 2225, 2017
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FW Interface Overview

OCGAOCC
OCGGPE
OCGHTMGT
OCGEBMC

OCGOPAL
Main memory layout (HOMER)
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HTMGT and BMC to OCC Commands

Command and Response format is the same for BMC a
Host Thermal Management (HTMGT)

Two fixed (command, response) locations in OCC SRAI
for BMGOCC communication. Two fixed (command,
response) locations in HOMER for HTM®IC
communication

OCB channel 1 (circular mode) used for sending an
attention to the OCC to inform OCC of a command to
process. Message contains a sender ID so OCC knows
process command from SRAM or HOMER

No interrupt from OCC, HTMGT/BMC polls for completic
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HTMGT/BMC to OCC Communication Path

HOMER Main Memory Command Buffer N

DCC-DF’ALsharedmemﬂry//ﬂ Response Buffer \

- J,’
f '/f H-\. '-\._
P o .
/'{ ~. Host Boot Runtime
A
Cmd Handler 3 |A HTMGT
0CC405 Y- .| OCCSRAM
T~ Command Buffer
A Response Buffer
I

v

SBE || SCOM Handler

A
FSI BMC is FSI Master
BMC sends OCC payload in F&l SBE via PutOCCSRAM
0cC BMC  SBE writes into OCC SRAM Command Buffer

SBE sends ATTN to tell OCC there is a command to process
BMC send GetOCCSRAM command to SBE
SBE reads response bufferin OCC SRAM and returns data to BMC

Communication

May 2225, 2017
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HTMGT/BMC to OCC Comr@MD/RSP

HOMER
or Circular - occC

. or
BAMC LT 0CC SRAM
[ Send OCC Cmd |

buffer (BMC to OCC SEAM:
HIMGT to HOMER)

v
2. Write "Data Write Aftn" with
correct sender ID to generate |
attn for OCC to process cmd

[
I
1. Write command to cmd |
I
I
I

2.1 Atin

3. OCC updates only
return status m rsp buffer tol
"In Progress"

rsp buffer kmown by sender
ID m "Data Write Attn"

L

I
|
|
4. Read rsp buffer (BMC !
|
|
|
I

S S B

I
I
reading OCC SEAM:; HTMGT ﬁ‘ !
reading HOMER) | I
! | I
Fetun Status = Yes I
N PROGRESS 7 I I
No !
1 | |
Cond ) No I
md and Response Sequence |
Mumber Match 7 I I
.Yﬂ Command Timeout 7 0 4 1 Re-Eead rsp buffer o X OC;C' izcess cmd, wrirea-:
T . | rsp and updates return status
II rocess full rsp buffer *  last m rsp buffer
4v. Read rsp buffer g

-
L




OCC Poll Response

Data Version = 0x20 See Version 0x20 Poll Response Data Definition section for
details.
Byte 1 'Byte 2\| Byte 3 | Byte4 | Byte5 | Byte 6 | Byte 7 | Byte 8
S@Us | Siotus | presont | data | State | M | Status | Log D
Error Log Start Address E[':r:gﬁg R%s}{%rggg -

OCC Code Level (16 bytes)

Sensor
#of | data
“‘SENSOR” sensor | block |]
(bytes 33-38) data header
blocks | version
= 0x01

Sensor Data Blocks
Variable length. Byte 41 thru end of response data length) d
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OCC Poll Responsé&xtended Status

Byte 2: Extended Status — Continuation of the current general status of the OCC. Bit

defined:
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(msb) (Isb)
DVFS DVFS Mem Quick Sync
due to due to Throttle | Power Request
oT power oT Drop

DVFS due to OT — 1 indicates that the OCC has currently clipped max Pstate below
turbo due to an over temperature condition (processor or VRM).
HTMGT Handling: None.

BMC Handling: If “Processor Frequency Limited due to Over Temperature”
sensor exists then the BMC should assert the “Processor Frequency Limited
due to over temperature” sensor for this processor when this bit goes from ‘0’ to
‘1’ between two polls and de-assert when this bit goes from ‘1’ to ‘0" between two
polls

DVFS due to power — 1 indicates that the OCC has currently clipped max Pstate
below turbo due to reaching the current power cap limit.
HTMGT Handling: None.

BMC Handling: If “Processor Frequency Limited due to Power” sensor exists
then the BMC should assert the “Processor Frequency Limited due to Power”
sensor for this processor when this bit goes from ‘0’ to *1’ between two polls and
de-assert when this bit goes from ‘1’ to ‘0’ between two polls

OpenPOWER" May 2225, 2017
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OCC Poll Respons&ensor Information

Bytes 41-End of Response Data: Sensor Data Blocks — 1 or more sensor data blocks,
indicated by “Number of Sensor Data Blocks” (byte 39). If there is more than 1 sensor data
block the next sensor data block immediately follows the previous one. One sensor data
block consists of an 8 byte header followed by the sensor data, see Sensor Data Format
Definitions chapter for details on sensor format that follows the 8 byte sensor data block
header for each type. NOTE: Some sensor types are only available from the master OCC.

Format of 8 byte Sensor Data Block Header VVersion Ox01:

Bytes 0x00 thru 0x03 0x04 0x05 0x06 0x07
Sensor Eye Catcher Reserved Sensor Sensor Number
= 0x00 Format Length Sensors

Sensor Eye Catcher — 4 byte ASCII indicating type of sensor data that follow.

Supported values:
“TEMP” — Following sensors are for temperature readings. All OCCs (master

and slave) will report.

“FREQ” — Following sensors are for current frequency. All OCCs (master and
slave) will report.

“POWR"” — Following sensors are for power readings. Only master OCC wvill
report.

“EXTN” — Following if for reporting extended OCC data. All OCCs may report.
“CAPS” — Following is for reporting power caps. Only master OCC will report.
Reserve — 1 byte reserve = 0x00 for future use.

Sensor Format — 1 byte indicating format level for the sensor data that follows.

Sensor Length — 1 byte indicating length for one sensor in the sensor data that
follows.




OCC

Poll Respons& ¢ 9 at ¢ { SyazN

Sensor Eye Catcher = “TEMP”
Sensor Version = 0x02
Sensor Length = 0x06

Format for one sensor and repeated for Number of Sensors:

Offset
0x00 Sensor ID — 4 bytes. To identify what the temperature represents
0x04 FRU Type — 1 byte. Indicates what type of FRU the temperature is for:
0x00: Processor (core temperature)
0x01: Centaur
0x02: DIMM
0x03: VRM:
No temperature for VRMs the “Current Reading” will be OT status bit
read via AVSBUS
0 =Not OT
1=0T
OxFF = Error reading
0x05 Current Reading — 1 byte. Current temperature reading in degrees C.
0x00 = Not present / Unavailable
OxFF = Error reading the temperature sensor after MAX_READ_TIMEOUT.
This is indication that fans should be increased. Until TIMEOUT is reached
OCC will continue to return the last successful read or 0 if sensor was never
successfully read.

<
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OCC Poll Respons& Cw9v ¢ { Sy azN

Sensor Eye Catcher = “FREQ”
Sensor Version = 0x02

Sensor Length = 0x06

Format for one sensor and repeated for Number of Sensors:

Offset
0x00 | SensorID -4 bytes. To identify what the frequency represents
0x04 | Current Reading — 2 bytes. Current frequency in MHz

OpenPOWER May 2225, 2017
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OCC Poll Response&trt h2 we { SyazN

Sensor Eye Catcher = "POWR"
Sensor Version = 0x02
Sensor Length = Ox16

Format for one sensor and repeated for Mumber of Sensors:

Offser
0x00 Sensor ID — 4 bytes. Used to report power.
0x04 Function ID — 1 byte. ldentifies what the power reading is for. This is the
ADC CHANMMEL 1D in xml file:
0 = Mot Used. 17 = Fans B
1 = Memory Proc 0 18 = Storage A
2 = Memory Proc 1 19 = Storage B
3 = Memory Proc 2 20 Reserve. (12%V Voltage sense)
4 = Memory Proc 3 21 Reserve. (ground remote sensea)
5 = Processor 0 22 = Total System Power
6 = Processor 1 23 = Memory Cache (Centaur)
¥ = Processor 2 24 = Proc 0 GPU O
8 = Processor 3 25 = Memory Proc 0-0 (2™ channel of
memory power for Proc 0)
9 = Processor 0 cache/iofpcie 26 = Memory Proc 0-1 (3™ channel of
memory power for Proc 0)
10 = Processor 1 cache/io/pcie 27 = Memory Proc 0-2 (4" channel of
memaory power for Proc 0)
11 = Processor 2 cachello/pcie 28 = Heserve (12VW standby current)
12 = Processor 3 cache/io/pcie 29 = Proc 0 GPU 1
13 =10 A 30 = FProc 0 GPU 2
14 =10 B 31 =Proc 1 GPUDO
16 =10 C 32 =Proc 1 GPU 1
16 = Fans A 33 =Proc 1 GPU 2
0Ox05 APS3SS Channel — 1 byte 0—15. Indicates the APSS channel that the power was
read from. This is the ADC_ _CHANNEL ASSIGHNMENT in xml file.
Dx06 Reserved — 2 bytes reserved = O0x0000
0Ox08 Update Tag — 4 bytes. Count of number of 250us samples represented in
Accumulator. Used for time dernved sensor.
0x0C Accumulator — 5 bytes. Accumulation of 250us power readings
Ox14 Current Reading — 2 bytes. Most recent 250us reading in watts




OCCPollResponset / 't { € { Sy a

Sensor Eye Catcher = "CAPS”
Sensor Wersion = 0x03
Sensor Length = Ox0F

Format for power caps, this is system based and not repeated. Mumber of sensors in
poll response will always be 1 for power caps:

Offset

0x00

Current Power Cap — 2 bytes. In 1W units the current (output) power cap value
that is in effect that the OCC is monitoring power to. This will be equal to one of
the following:

« N Power Cap

s DPMaximum System Power Cap

o« User Power Limit

0x02

Current System Power Reading — 2 bytes. In 1W units the current system
(output) power. This is the value being compared to the current power cap to
decide if any actions are needed to maintain the current power cap.

Ox04

M Power Cap — 2 bytes. In 1W units the (output) power cap limit when there is
not redundant power.

0x06

Maximum System Power Cap — 2 bytes. In 1W units the maximum (output)
power cap that may be set. This is the system maximum power limit with
redundant power.

0x08

Hard Minimum Power Cap — 2 bytes. In 1W units the minimum {(output) power
cap that may be set and held by the OCC.

0x0A

Soft Minimum Power Cap — 2 bytes. In 1W units the minimum (output) power
cap that may be set that. A power cap limit set below hard minimum is called a

soft power cap and is not guaranteed to be held under all conditions by the QCC.

0x0C

User Power Limit — 2 bytes. In 1W units the (output) power cap specified by a
user. NMOTES:
o  This will be 0x0000 if no user set power limit or the user set power limit is
not active
s [T user is setting the power limit as input power, the BMC must do
conversion between inputfoutput power using the power supply efficiency
factor from the Configuration file.

Ox0E

User Power Limit Source — 1 byte. Indicates how the power limit was set
0x01 = User power limit was set out of band (cmd from (HYTMGT or BMC)
0x02 = User power limit was set in band (cmd from OPAL) NOTE: an
OCC reset or system power on will maintain a power limit set in band,
however the command to resend to OCC after a reset will come from
(HHYTMGT and the source will reflect that the power limit was now set out
of band




OCC PollRespons@& 9 - ¢bé { Sy azN

This is available in master and slave OCC poll responses. This is to give a way to return
OCC data/sensors that do not fit under any previously defined sensor data section.

Sensor Eye Catcher = “EXTN”
Sensor Version = 0x01
Sensor Length = 0x0C

Format for one sensor and repeated for Number of Sensors:

Offset
0x00 Name - 4 bytes to identify the data. This can be ASCII or sensor ID
0x04 Flags — 1 byte bit defined flags for any special processing to be done by the BMC.:
Bit 7 (msb) — Sensor ID. 1" = Name is a sensor ID to be exported via
normal sensor processing else Name is an ASCII string to be exported TBD.
Bits 6:0 — Reserved
0x05 Reserved — 1 byte reserved = 0x00
0x06 Data — 6 bytes data. The format of the data is dependent on what this data
represents defined by the Name.

OpenPOWER" May 2225, 2017
.0 GET YOUR HANDS DIRTY
CONGRESS




OCC Poll Responsé&xtended Data List

OCC data returned in the “"EXTN" sensor data section:

Name | Flags Data
“FMIN” | Ox00 | Minimum Frequency — Minimum frequency system is allowed to run at:
Byte 1 Byte 2 Byte 3 | Byte4 | Byte5 | Byte 6

Pstate | Frequency in MHz Reserved =0

“FNOM” | O0x00 | Nominal Frequency— Nominal frequency for the system:
Byte 1 Byte 2 Byte 3 | Byte4 | Byte5 | Byte 6

Pstate | Frequency in MHz Reserved =0
“FT” 0x00 | Turbo Frequency — Turbo frequency. Will be all Qs if turbo is not
supported:
Byte 1 Byte 2 Byte 3 | Byte4 | Byte5 | Byte 6
Pstate | Frequency in MHz Reserved =0

“FUT” | Ox00 | Ultra Turbo Frequency — Ultra Turbo frequency. Will be all O’s if ultra
turbo (WOF) is not supported:
Byte 1 Byte 2 Byte 3 | Byte4 | Byte 5 | Byte 6

Pstate | Frequency in MHz Reserved =0

May 2225, 2017
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FW Interface Overview

OCGAOCC
OCGGPE
OCCHTMGT
OCGEBMC

OCGOPAL
Main memory layout (HOMER)
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Main Memory Usage for OGOPAL Comm

There are 4 Base Address Registers (BARS) to access
different main memory regions

OCGBOPAL Uses 2 of the 4 BARs

BARG Hardware Offload Microcode Engine Region (HOMER).
32kB max per OCC

BARZ2 Sensor Data for Hhand sensor collection. 150kB max pe
OCC

May 2225, 2017
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OCGOPAL Shared Memory Interface (HOMER)

5FdF A& as JI NJ- iSR Ayid2 TANBRG af{ Gl G
0§KSYy da5@ylyY RFGF GKIFG OFy OKIFy3:
Static Data:
Offset Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
0x0000 Valid Version OCC Min Nominal Turbo Ultra Reserved
(0Ox01) (0x90) Role Pstate Pstate Pstate Turbo
Pstate
0x0008 Reserved
0x0010 Reserved
0x0018 Pstate Flag Reserved Freq in kHz
number > g
=0 2 9
0x0020 | Pstate Flag Reserved ® 5 Freq in kHz
number o %
=1 2 a
; ; W
0x0810 Up to =
255
Pstates
0x0818 TBD. Data to tell Pstate opportunity for WOF
Ox0.830 848B Reserved for future Astatico dat

May 2225, 2017
San Francisco
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OCGOPAL Shared Memory Interface (HOMER)

Dynamic Data:

OpenPOWER"
0DEVELOPER
CONGRESS

GET YOUR HANDS DIRTY

0x0B80 | OCC Reserved Proc Memory Quick
State Throttle | Throttle Power
Status Status Drop O?Dlﬂ_e :(S) ];,Oern d
0x0B88 | Reserve | Power Min Power Cap Max Power Cap Current Power Cap
Cap commands to
0x0B90 SW Llusﬁesemed.\ 7
0x0CO OPAL Cmd OPAL- | Reserve | Cmd Data| Cmd OPAL Commana~] ,’/
Cmd Request ocCcC Length Data Dat aé. .
Flags ID Cmd (MSB) Length
(LSB)
€. . OPAL Command Data up to max of Cmd Dat Le
0x1CO00 OoCC Cmd OPAL- Rsp Rsp Data Rsp OCC Response
Rsp Request OocCC Status Length Data Dat aé. .
Flags ID Cmd (MSB) Length
(LSB)
; €. . OCC Response Datj_iﬂ,iizﬁiL/ﬂT Rsp Data Le
0x3E00 1K Reserved for future Adynamico data

May 2225, 2017
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OPAL to OCC Command Interface

In HOMER a command buffer and a response buffer for
OPAL to send commands to the OCC

Seguence:
OPAL writes command to command buffer

OCC reads command buffer every x ms for new command,
process command, writes response to response buffer and ser
Interrupt to OPAL

OPAL receives interrupt and reads response buffer

OPAL to OCC Commands
AMESTER pass thyin band AMESTER support

Clear Sensor Dataclear all sensors min/max for specified
owner I.e. CSM, Profiler, J&heduler

Set Power Ca@in band power capping

May 2225, 2017

OpenPOWER"
o’ GET YOUR HANDS DIRTY
CONGRESS




Agenda

HW Overview

nterface Overview

~unctional Overview

OCC Code Building and Flashing

Write Some OCC Code and test on a Witherspoon
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Functional Overview

Thermal Monitoring
Processor
Memory
Fan Control

Power Protection
System Power Caps
User Power Caps
Quick Power Drop (Oversubscription)

Processor ldle States
WOF
Sensors
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hermal Monitoring: Processor

h// OFtOdA FaS|[[ el T e T |
temperature as a weighted || [ “1° [0V 1]

average of the 2 core DTS + (i ElE
qgquad DTS closest to core. = il IR ° | o TEE
Welight factors are defined In i I
system xml "7 - |

Hottest core temperature is  [28-°[| ;| , | - o Lo 188
used for determining 6E &R
frequency clipping = ol ol 2] o Lo
All core temperatures are sen| ‘) @D} D’

to the BMC for fan control

® (Quad (in cache) DTS. 2 per quad
© Nest DTS. 3 total
@ Thermal Diode. 1 per core

May 2225, 2017
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Over Temperature: Processor DVFS

OCC uses hottest core temperature to determine
frequency clips. Temperature to start clipping frequency

Is defined In the system xml

95

90

Temperature {degrees C)
o0 [= =]
— (&3]

=
(S p]

70

65
L CONGRESS

\_\

3800

3700
3600
3500
£
3400 = —— Maximum Frequency = 3724 MHz
a T Mominal Freq = 3524 MHz
3300 g —— Frequency
3 Drop frequency (@ 85 degrees
1200 - ——— Processor Temperature
3100
3000
2900
2800 ay 2225, 2017

San Francisco



Thermal Monitoring: DIMMs

DIMM temperatures are read over 12C

Hottest DIMM temperature is used for determining
memory throttles. Temperature to start memory throttling
Is defined In the system xml

All DIMM temperatures are sent to the BMC for fan conti
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Thermal Monitoring: Fan Control

BMC does the following:

Sends OCC poll command to each OCC every X seconds to cc
the processor and memory temperatures
Uses thermal trip points, per the table below, to set the fan speed

Collects the ambient/inlet temperature
Sets the fan speed floor based on ambient

OCC does the following

Reads the processor/memory temperatur@sd include them in
the OCC poll response to the BMC

Sensor D(s) Description zone_number(s) temp_method (max or avg) t control low (C ) t control high (C ) rpm drop  rpm increase sensor read timeout (s)
Pg I max 70 73 40 400 10

DIMM 1 max 1 4 4( 200 i

May 2225, 2017
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Functional Overview

Thermal Monitoring
Processor
Memory
Fan Control

Power Protection
System Power Caps
User Power Caps
Quick Power Drop (Oversubscription)

Processor ldle States
WOF
Sensors
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