
 L.Petrosyan MCS4 DESY  2nd MTCA Workshop for Industry and Research  10.12.2013

 

1

MTCA and PCIe HotPlug
under LINUX

L.Petrosyan



 L.Petrosyan MCS4 DESY  2nd MTCA Workshop for Industry and Research  10.12.2013

 

2

 Content

PCIe HotPlug Mechanism

MTCA and PCIe HotPlug

Testing Hot-Plug



 L.Petrosyan MCS4 DESY  2nd MTCA Workshop for Industry and Research  10.12.2013

 

3

PCIe HotPlug Mechanism

A method of replacing failed expansions cards keeping the OS and other 
services running during the repair

Shutting down and restarting software associated with the failed device

Selectively turns ON or OFF the Power and Attention Indicators 

Monitoring of the PCIe slot events and reports these events to           
software via interrupts

Prepares the card, slot and processes for the card's removal or insertion

Remove or apply power to the card connector
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PCIe HotPlug Mechanism (Hardware and Software elements)

User Interface

User Interface
● Permits the end user to control 
 and monitor a card connector 

HotPlug Services
● A service that processes HotPlug requests       
  issued by the OS and Hardware
HotPlug System Driver
● Interacts with the hardware HotPlug controller  
Device Driver
● Prepare the device to be switched OFF/ON ...

HotPlug
Service

HotPlug
Driver

Device
Driver

PCIe Switch
HotPlug 
Controller

Port Interface

PCIe Card

HotPlug Controller
● Receives and processes commands
  Issued by the HotPlug system.
● One controller to each root or switch     
port
Port Interface
● Power,  Switches, Indicators

OS
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MTCA and PCIe HotPlug 

PCIe Switch
HotPlug 
ControllerPort Interface

PCIe Card

User Interface

HotPlug
Service

Operating System
HotPlug
Driver

Device
Driver

PCIe Switch
HotPlug 
ControllerPort Interface

PCIe Card

User Interface

HotPlug
Service

Operating System
HotPlug
Driver

Device
Driver

 On the MTCA systems some tasks of the HotPlug Controller are 
fulfilled by MMC (AMC) and MCMC (MCH) via IPMI messages.

MMC

MCMC
SystemBoard

MCH

AMC
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MTCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service
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MTCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service

IPMI HotSwap Open
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MTCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service

IPMI HotSwap Open

IPMI Blue LED BLINK
Attention 
Button Pressed

IRQ Attention Button
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MTCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service

IPMI HotSwap Open

IPMI Blue LED BLINK
Attention 
Button Pressed

IRQ Attention Button

Check Slot status
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MTCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service

IPMI HotSwap Open

IPMI Blue LED BLINK
Attention 
Button Pressed

IRQ Attention Button

5 sec

Check Slot status

Check Slot status

Wait for PCIe
PwrEN
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MTCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service

IPMI HotSwap Open

IPMI Blue LED BLINK
Attention 
Button Pressed

IRQ Attention Button

5 sec

Check Slot status

Check Slot status

Wait for PCIe
PwrEN

Call driver 
remove
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uMCA and PCIe HotPlug Card Remove

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug 
Driver

Device 
Driver

HotPlug Service

IPMI HotSwap Open

IPMI Blue LED BLINK
Attention 
Button Pressed

IRQ Attention Button

5 sec

Check Slot status

Check Slot status

Wait for PCIe
PwrEN

PCIe PwrEN

Set Slot Control 
Registers

Quiesce

 Remove 
Payload 
 Red LED ON
 Green LED OF
 Blue LED ON

Call driver 
remove

Back from 
remove



 L.Petrosyan MCS4 DESY  2nd MTCA Workshop for Industry and Research  10.12.2013

 

13

MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close

IPMI Blue LED Blink
Attention Button 
Pressed

Enable Payload
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close

IPMI Blue LED Blink
Attention Button 
Pressed

IRQ Attention Button

Enable Payload

 Red LED OFF
 Green LED ON
 Blue LED OFF

IPMI Set Port State
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close

IPMI Blue LED Blink
Attention Button 
Pressed

IRQ Attention Button

Check Slot statusEnable Payload

 Red LED OFF
 Green LED ON
 Blue LED OFF

IPMI Set Port State
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close

IPMI Blue LED Blink
Attention Button 
Pressed

IRQ Attention Button

5 sec

Check Slot status

Check Slot status

Enable Payload

 Red LED OFF
 Green LED ON
 Blue LED OFF

IPMI Set Port State
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close

IPMI Blue LED Blink
Attention Button 
Pressed

IRQ Attention Button

5 sec

Check Slot status

Check Slot status

Set Slot Control 
Registers

Enable Payload

 Red LED OFF
 Green LED ON
 Blue LED OFF

IPMI Set Port State

 Wait at least 
100ms
  Link training
  Start
  PCIE 
configuration
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MTCA and PCIe HotPlug Card insertion

AMC MCH OS

MMC MCMC
HotPlug 
Controller

HotPlug Driver Device Driver

HotPlug Service

IPMI HotSwap Close

IPMI Blue LED Blink
Attention Button 
Pressed

IRQ Attention Button

5 sec

Check Slot status

Check Slot status

Set Slot Control 
Registers

Enable Payload

 Red LED OFF
 Green LED ON
 Blue LED OFF

IPMI Set Port State

 Wait at least 
100ms
  Link training
  Start
  PCIE 
configuration

Device driver Attach fnc.
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Testing HotPlug

The PCI Express Hot-Swap on the MTCA depends on:

 Linux OS Hotplug Driver (pciehp)

 PCI Express Switch with the Hot-Plug controller on the MCH

We have to …

Configure the MCH (PCI Express Switch)

Enable Hot-Plug Controller on the PCI Express Switch

Enable Linux Hot-Plug Driver

Set Linux parameters to load the PCI Express Hot-Plug Driver

The PCI Express Hot-Swap on the MTCA depends on:

 Linux OS Hotplug Driver (pciehp)

 PCI Express Switch with the Hot-Plug controller on the MCH

We have to …

Configure the MCH (PCI Express Switch)

Enable Hot-Plug Controller on the PCI Express Switch

Enable Linux Hot-Plug Driver

Set Linux parameters to load the PCI Express Hot-Plug Driver
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Testing HotPlug

Setting the MCH PCI Exprss Configuration. Web Interface

1. Enable “hot plug support”
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Testing HotPlug

Checking PCI Express Switch:

PCI Express defines the registers necessary to support the 
integration of Hot-Plug Controller within individual root and switch 
ports.

1.  Slot Capabilities Register

2.  Slot Control Register

3.  Slot Status Register

within PCI Express-Specific Configuration Registers
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Testing HotPlug

PCI Express-Specific Configuration Registers

● root@mcscpu2:~# lspci -vvvv -s 04:08.0
Capabilities: [68] Express (v2) Downstream Port (Slot+), MSI 00
SltCap: AttnBtn+ PwrCtrl+ MRL+ AttnInd+ PwrInd+ HotPlug+ Surprise-
                Slot #5, PowerLimit 25.000W; Interlock+ NoCompl-
SltCtl: Enable: AttnBtn- PwrFlt- MRL- PresDet- CmdCplt- HPIrq- LinkChg-
                Control: AttnInd Off, PwrInd On, Power- Interlock-
SltSta: Status: AttnBtn- PowerFlt- MRL- CmdCplt- PresDet+ Interlock-
                Changed: MRL- PresDet+ LinkState+

● root@mcscpu2:~# lspci -vvvv -s 04:08.0
Capabilities: [68] Express (v2) Downstream Port (Slot+), MSI 00
SltCap: AttnBtn+ PwrCtrl+ MRL+ AttnInd+ PwrInd+ HotPlug+ Surprise-
                Slot #5, PowerLimit 25.000W; Interlock+ NoCompl-
SltCtl: Enable: AttnBtn+ PwrFlt- MRL+ PresDet+ CmdCplt+ HPIrq+ LinkChg-
                Control: AttnInd Off, PwrInd On, Power- Interlock-
SltSta: Status: AttnBtn- PowerFlt- MRL- CmdCplt- PresDet+ Interlock-
                Changed: MRL- PresDet+ LinkState+

Hot-Plug not enabled:

Hot-Plug enabled:
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Testing HotPlug

Setting Linux boot options:

The PCI Express Hot-Plug driver by default is not enabled. To load the 
driver the following boot options has to be setted:

UBUNTU 10: pciehp.pciehp_force=1 pciehp.pciehp_debug=1

add these options in /boot/grub/menu.lst file
reboot the CPU

 UBUNTU 12: pciehp.pciehp_force=1 pciehp.pciehp_debug=1 
pcie_ports=native (will force to be controlled via pciehp not acpi)

add these options in /etc/default/grub file and run grub-update

reboot the CPU
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Testing HotPlug

Checking Hot-Plug driver and PCI Express Switch:

Check the /sys/bus/pci/slots directory: ls /sys/bus/pci/slots …

root@flashcpumps1:~# ls /sys/bus/pci/slots   (CPU in SLot 1)

      . .. 10  11  12  2  3  4  5  6  7  8  9

If no:
   pciehp is not loaded
   Go back and check OS boot parameters

PCI Express Hot-Plug Driver creats directories in /sys/bus/pci/slots for every 
existing PCI Express slot. In case of uTCA crate, for every physical slot. 
The name of every directory is the physical slot number
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Testing HotPlug

Checking Hot-Plug driver and PCI Express Switch:

Check the /sys/bus/pci/slots directory: ls /sys/bus/pci/slots …

root@flashcpumps1:~# ls /sys/bus/pci/slots
      . .. 10  11  12  2  3  4  5  6  7  8  9

In the each directory there are some files but most 
important is power. 

root@flashcpumps1:~# ls /sys/bus/pci/slots/8
     adapter  address  attention  cur_bus_speed  latch 
     max_bus_speed  module  power

PCI Express Hot-Plug Driver creats directories in /sys/bus/pci/slots for every 
existing PCI Express slot. In case of uTCA crate, for every physical slot. 
The name of every directory is the physical slot number
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Testing HotPlug

Checking Hot-Plug driver and PCI Express Switch:

Check the /sys/bu/pci/slots directory: ls /sys/bus/pci/slots …

root@flashcpumps1:~# ls /sys/bus/pci/slots
      . .. 10  11  12  2  3  4  5  6  7  8  9

In the each directory there are some files but most 
important is power. 

root@flashcpumps1:~# ls /sys/bus/pci/slots/8
     adapter  address  attention  cur_bus_speed  latch 
     max_bus_speed  module  power

Reading from "power" has to return 1 if there is an AMC 
module in the slot 

●  root@flashcpumps1:~# cat /sys/bus/pci/slots/8/power
     1
(If the AMC module is installed but power file return 0 
this is wrong and hotplug will not work, usualy Hot-Plug 
not enabled in MCH)
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Testing HotPlug

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver

1. Call lspci to check if the module is in

lspci
03:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:01.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:02.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:09.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0a.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0b.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:10.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:11.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:12.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:13.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
09:00.0 Memory controller: Xilinx Corporation Device 0020
0b:00.0 Signal processing controller: Xilinx Corporation Device 0020
0c:00.0 Signal processing controller: Xilinx Corporation Device 0088
0e:00.0 Communication controller: Research Centre Juelich Device 0018
11:00.0 Ethernet controller: Intel Corporation 82580 Gigabit Backplane Connection (rev 01)

lspci
03:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:01.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:02.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:09.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0a.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0b.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:10.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:11.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:12.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:13.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
09:00.0 Memory controller: Xilinx Corporation Device 0020
0b:00.0 Signal processing controller: Xilinx Corporation Device 0020
0c:00.0 Signal processing controller: Xilinx Corporation Device 0088
0e:00.0 Communication controller: Research Centre Juelich Device 0018
11:00.0 Ethernet controller: Intel Corporation 82580 Gigabit Backplane Connection (rev 01)

STRUCK SIS8300 AMC card is installed in Slot#8
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Testing HotPlug

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
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Testing HotPlug

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”

echo 0 > /sys/bus/pci/slots/8/powerecho 0 > /sys/bus/pci/slots/8/power
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Testing HotPlug

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”

tail -f /var/log/kern.log
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741646] pciehp 0000:04:12.0:pcie24: disable_slot: 
physical_slot = 8
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741667] pciehp 0000:04:12.0:pcie24: 
pciehp_get_power_status: 
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741675] pciehp 0000:04:12.0:pcie24: 
pciehp_unconfigure_device: 
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741755] SIS8300-REMOVE CALLED
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.883729] PCIEDEV_REMOVE: SLOT 8 DEV 8 BOARD 0
Sep 19 16:06:20 flashcpumps1 kernel: [1491342.041393] DISABLE MSI
Sep 19 16:06:21 flashcpumps1 kernel: [1491342.072791] REMOVE: UNMAPPING MEMORYs
Sep 19 16:06:22 flashcpumps1 kernel: [1491343.181634] pciehp 0000:04:12.0:pcie24: 
pciehp_power_off_slot: 
Sep 19 16:06:24 flashcpumps1 kernel: [1491345.183377] pciehp 0000:04:12.0:pcie24: 
pciehp_green_led_off: 

tail -f /var/log/kern.log
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741646] pciehp 0000:04:12.0:pcie24: disable_slot: 
physical_slot = 8
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741667] pciehp 0000:04:12.0:pcie24: 
pciehp_get_power_status: 
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741675] pciehp 0000:04:12.0:pcie24: 
pciehp_unconfigure_device: 
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.741755] SIS8300-REMOVE CALLED
Sep 19 16:06:20 flashcpumps1 kernel: [1491341.883729] PCIEDEV_REMOVE: SLOT 8 DEV 8 BOARD 0
Sep 19 16:06:20 flashcpumps1 kernel: [1491342.041393] DISABLE MSI
Sep 19 16:06:21 flashcpumps1 kernel: [1491342.072791] REMOVE: UNMAPPING MEMORYs
Sep 19 16:06:22 flashcpumps1 kernel: [1491343.181634] pciehp 0000:04:12.0:pcie24: 
pciehp_power_off_slot: 
Sep 19 16:06:24 flashcpumps1 kernel: [1491345.183377] pciehp 0000:04:12.0:pcie24: 
pciehp_green_led_off: 
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone

lspci -H1
03:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:01.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:02.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:09.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0a.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0b.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:10.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:11.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:12.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:13.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
09:00.0 Memory controller: Xilinx Corporation Device 0020
0b:00.0 Signal processing controller: Xilinx Corporation Device 0020
0c:00.0 Signal processing controller: Xilinx Corporation Device 0088
11:00.0 Ethernet controller: Intel Corporation 82580 Gigabit Backplane Connection (rev 01)

lspci -H1
03:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:01.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:02.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:09.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0a.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0b.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:10.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:11.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:12.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:13.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
09:00.0 Memory controller: Xilinx Corporation Device 0020
0b:00.0 Signal processing controller: Xilinx Corporation Device 0020
0c:00.0 Signal processing controller: Xilinx Corporation Device 0088
11:00.0 Ethernet controller: Intel Corporation 82580 Gigabit Backplane Connection (rev 01)

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone
5. Enable the module writing 1 in file “power”

echo 1 > /sys/bus/pci/slots/8/powerecho 1 > /sys/bus/pci/slots/8/power

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone
5. Enable the module writing 1 in file “power”

tail -f /var/log/kern.log
Sep 19 16:06:50 flashcpumps1 kernel: [1491371.483964] pciehp 0000:04:12.0:pcie24: enable_slot: physical_slot = 8
Sep 19 16:06:50 flashcpumps1 kernel: [1491371.483985] pciehp 0000:04:12.0:pcie24: pciehp_get_power_status: 
Sep 19 16:06:51 flashcpumps1 kernel: [1491372.479175] pciehp 0000:04:12.0:pcie24: pciehp_power_on_slot: 
Sep 19 16:06:52 flashcpumps1 kernel: [1491373.478001] pciehp 0000:04:12.0:pcie24: pciehp_green_led_blink: 
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.480806] pciehp 0000:04:12.0:pcie24: pciehp_check_link_status: 
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.584726] pci 0000:0e:00.0: [1796:0018] type 0 class 0x000780
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.584767] pci 0000:0e:00.0: reg 10: [mem 0xcb000000-0xcb003fff]
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.584880] pci 0000:0e:00.0: reg 30: [mem 0x00000000-0x000fffff pref]
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.592941] SIS8300-PCIEDEV_PROBE CALLED 
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.128497] PCIEDEVINIT_MODULE CALLED
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.607887] PCIEDEV_PROBE: PCI_SUBSYSTEM_ID  24
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.607889] PCIEDEV_PROBE: PCI_CLASS_DEVICE  1920
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.607937] PCIEDEV_PROBE: mem_region 0 address CB000000  SIZE 
3FFF FLAG 40200
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.667558] MSI ENABLED
Sep 19 16:06:55 flashcpumps1 kernel: [1491376.937867] pciehp 0000:04:12.0:pcie24: pciehp_green_led_on: 
Sep 19 16:06:55 flashcpumps1 kernel: [1491376.939017] pciehp 0000:04:10.0:pcie24: get_power_status: physical_slot 
Sep 19 16:06:55 flashcpumps1 kernel: [1491376.939031] pciehp 0000:04:10.0:pcie24: pciehp_get_power_status: 

tail -f /var/log/kern.log
Sep 19 16:06:50 flashcpumps1 kernel: [1491371.483964] pciehp 0000:04:12.0:pcie24: enable_slot: physical_slot = 8
Sep 19 16:06:50 flashcpumps1 kernel: [1491371.483985] pciehp 0000:04:12.0:pcie24: pciehp_get_power_status: 
Sep 19 16:06:51 flashcpumps1 kernel: [1491372.479175] pciehp 0000:04:12.0:pcie24: pciehp_power_on_slot: 
Sep 19 16:06:52 flashcpumps1 kernel: [1491373.478001] pciehp 0000:04:12.0:pcie24: pciehp_green_led_blink: 
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.480806] pciehp 0000:04:12.0:pcie24: pciehp_check_link_status: 
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.584726] pci 0000:0e:00.0: [1796:0018] type 0 class 0x000780
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.584767] pci 0000:0e:00.0: reg 10: [mem 0xcb000000-0xcb003fff]
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.584880] pci 0000:0e:00.0: reg 30: [mem 0x00000000-0x000fffff pref]
Sep 19 16:06:53 flashcpumps1 kernel: [1491374.592941] SIS8300-PCIEDEV_PROBE CALLED 
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.128497] PCIEDEVINIT_MODULE CALLED
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.607887] PCIEDEV_PROBE: PCI_SUBSYSTEM_ID  24
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.607889] PCIEDEV_PROBE: PCI_CLASS_DEVICE  1920
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.607937] PCIEDEV_PROBE: mem_region 0 address CB000000  SIZE 
3FFF FLAG 40200
Sep 19 16:06:54 flashcpumps1 kernel: [1491375.667558] MSI ENABLED
Sep 19 16:06:55 flashcpumps1 kernel: [1491376.937867] pciehp 0000:04:12.0:pcie24: pciehp_green_led_on: 
Sep 19 16:06:55 flashcpumps1 kernel: [1491376.939017] pciehp 0000:04:10.0:pcie24: get_power_status: physical_slot 
Sep 19 16:06:55 flashcpumps1 kernel: [1491376.939031] pciehp 0000:04:10.0:pcie24: pciehp_get_power_status: 

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone
5. Enable the module writing 1 in file “power”
6. Call lspci -H1 the module is back

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone
5. Enable the module writing 1 in file “power”
6. Call lspci -H1 the module is back

lspci -H1
03:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:01.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:02.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:09.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0a.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0b.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:10.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:11.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:12.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:13.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
09:00.0 Memory controller: Xilinx Corporation Device 0020
0b:00.0 Signal processing controller: Xilinx Corporation Device 0020
0c:00.0 Signal processing controller: Xilinx Corporation Device 0088
0e:00.0 Communication controller: Research Centre Juelich Device 0018
11:00.0 Ethernet controller: Intel Corporation 82580 Gigabit Backplane Connection (rev 01)

lspci -H1
03:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:00.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:01.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:02.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:09.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0a.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:0b.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:10.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:11.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:12.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
04:13.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba)
09:00.0 Memory controller: Xilinx Corporation Device 0020
0b:00.0 Signal processing controller: Xilinx Corporation Device 0020
0c:00.0 Signal processing controller: Xilinx Corporation Device 0088
0e:00.0 Communication controller: Research Centre Juelich Device 0018
11:00.0 Ethernet controller: Intel Corporation 82580 Gigabit Backplane Connection (rev 01)

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

Checking Hot-Plug on OS level:

1. Call lspci to check if the module is in
2. Run tail -f /var/log/kern.log to see messages from hotplug and device drivers
3. Disable the module writing 0 in the file “power”
4. Call lspci -H1 the module has to gone
5. Enable the module writing 1 in file “power”
6. Call lspci -H1 the module is back

The chain
      MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver 
Works.

Now time to check 
     AMC->MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver

Hardware triggered Hot-Plug
Really removing and inserting the module

Checking Hot-Plug on OS level: MCH_PCIeSwitch->LinuxHotPlugDriver->DeviceDriver
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle

[kernel log]: pcie_isr: intr_loc 1
[kernel log]: Attention button interrupt received
[kernel log]: Button pressed on Slot(8)
[kernel log]: PCI slot #8 – powering off due to button press
[kernel log]: has to be device driver messages 
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle

[kernel log]: pcie_isr: intr_loc 1
[kernel log]: Attention button interrupt received
[kernel log]: Button pressed on Slot(8)
[kernel log]: PCI slot #8 – powering off due to button press
[kernel log]: has to be device driver messages 

If no any messages in kernel log 
● at least has to be pcie_isr:intr 1

The PCIe Switch has no idea about AMC module removing
some problem with AMC->MCH communication
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
5.  Run lspci -H1, the module is gone
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
5.  Run lspci -H1, the module is gone
6.  Remove the module

7.  Insert the module
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
5.  Run lspci -H1, the module is gone
6.  Remove the module

7.  Insert the module
8.  Push handle
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
5.  Run lspci -H1, the module is gone
6.  Remove the module

7.  Insert the module
8.  Push handle
9.  Wait an till Blue LED OFF and Green LED ON

[kernel log]: pcie_isr:intr_loc 1
[kernel log]: Attention button interrupt received
[kernel log]: Button pressed on Slot(8)
[kernel log]: PCI slot #8- powering on due to button press
[kernel log]: has to be devices driver messages
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
5.  Run lspci -H1, the module is gone
6.  Remove the module

7.  Insert the module
8.  Push handle
9.  Wait an till Blue LED OFF and Green LED ON
10. Run lspci -H1 the module has to be in
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Testing HotPlug

AMC PCI Express Module removing and inserting

1.  Run lspci to check is the module in
2.  Run  tail -f /var/log/kern.log
3.  Pull out the handle
4.  Wait an till the Blue LED stops blinking

●  Do not remove the module immediately 
5.  Run lspci -H1, the module is gone
6.  Remove the module

7.  Insert the module
8.  Push handle
9.  Wait an till Blue LED OFF and Green LED ON
10. Run lspci -H1 the module has to be in

Problems:
According of the  Kernel log the module is in but not in lspci.

● Module initialisation is slow, try to enable it writing 1 to the “power” file
● echo 1 > /sys/bus/pci/slots/8/power

Problems:
According of the  Kernel log the module is in but not in lspci.

● Module initialisation is slow, try to enable it writing 1 to the “power” file
● echo 1 > /sys/bus/pci/slots/8/power
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But:
I hope, there will be no problems 
and You can use your device 
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offers, remarks, comments
…

Thank You 
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