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Capability Structure
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MSI Control Register(MSICTL)
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MSI Address Register(MSIAR)

e 31:20 = Oxfee

e 19:12 = Destination ID

e 11:4=TA3200000

e 3 = Address Redirection Hint(RH)
— 0: Directed
— 1: Redirectable

e 2 = Address Destination Mode(DM)
— 0: Physical Mode
— 1: Logical Mode

e 1:0=00

Destination Mode O Logical 0 O Redirection Hint 0 Redirectable 0 O O O Destination ID 00 00O O
00000 CPUDODOO Task Priority Register(TPR) 00 D00 CPUD LAPICODOOOOOOO
OO0 00000 RH,DMOOOCOOOO0O Destination IDO0OO00O0OO0O0OO0OOO0OOCOOOOOO CPUO
LAPICOODOOO0ODOOOOO

Physical Mode O Destination ID O Oxff 00 0000000000000 O0OOOO

MSI Data Register(MSIDR)

e 31:16 = 0x0000
e 15 = Trigger mode
— 0: Edge
— 1: Level
e 14 = Delivery status
— 0: Deassert
— 1: Assert
13:12 = 0x00
11:8 = Delivery mode
— 0000: Fixed
— 0001: Lowest priority
— 0010: SMI/PMI/MCA
— 0011: Reserved
— 0100: NMI
— 0101: INIT
— 0110: Reserved
— 0111: ExtINT



— 1000-1111: Reserved
e 7:0 = Interrupt Vector

Delivery mode O Fixed 0 0 0 0O Destination 000000000 CPUOOODOOOOO O Lowest Priority
0000 Task Priority Register 0O 00000 CPUOOOOOOOOO Interrupt Vector 0 00000
LAPICO Vector DO O QOO0
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msiicomposeimsg*l[l O00000O0O0O0O0O0O0O0ODOD0O0ODODOO0ODOOCOOOOODOOmsg->address_lo
0 MSIAR 000 0O 0O Oapic->irq__dest_mode O 0 0 O physical modeOd1 O O logical mode O O O Oapic-
>irq_delivery _mode O dest_LowestPrio O O Redirectablél MSI_ADDR,_ REDIRECTION_LOWPRIO
000000000 Directedd MSI_ADDR,_ REDIRECTION_CPUO O OO OO0 dest O Destination
IDOoOoOoooooon

msg->data 0 MSIDR 0O 0O 0O O 0O O apic->irq_ delivery__mode O dest_ LowestPrio 0 O Lowest priority
000000000 Fixed 0000 cfg->vector 00 0O Interrupt Vector 0000000000

apic->irq_dest_ mode O apic->irq_delivery_mode 000 10 APICO0OO0UOOO0OOODOOOOx86_ 64
00000000 apic_flat 64.c*?00 irq dest. mode O 1, irq_ delivery _mode O dest_ LowestPrio O
goboobooo

00000000000000000000 /proc/irq/<IRQ>/smp_affinity 0000000000000
smp_ affinity 0 0 0 O O OO O 0 Destination ID O Interrupt Vector 00000000 %0

000000 Logical mode 00O Lowest priority 00 0000000000000 DOOOOO Physical Mode
000000000 smp_affinity D00 OxfO0000 CPUOODOOOOOOODDOOOOOOOOOOOO
00000000 CPUDO 12000 Corei7T00 Linux 3.2.0+ 00000000000 Extended Physical
Mode OOOOOOOOOODOOOODOOOOOOODOOOOOO

/proc/irq/<IRQ>/smp_affinity 00O OO0 PClOO0OO0OO0OO0OOOOOOOOOO
goooon

000 Thinkpad x2000 0 0000000000000 Odmesg0 0000

e€1000e: Intel(R) PRO/1000 Network Driver - 1.5.1-k

e1000e: Copyright(c) 1999 - 2011 Intel Corporation.

e1000e 0000:00:19.0: PCI INT A -> GSI 20 (level, low) -> IRQ 20
e1000e 0000:00:19.0: setting latency timer to 64

*1 http://Ixr.linux.no/linux+v3.2/arch /x86 /kernel /apic/io__apic.c#L3167
*2 http://lxr.linux.no/linux+v3.2/arch /x86 /kernel /apic/apic_ flat_ 64.c#1180
*3 http://1xr.linux.no/linux+v3.2/arch /x86 /kernel /apic/io__apic.c#1.3201



e1000e 0000:00:19.0: irq 44 for MSI/MSI-X

€1000e 0000:00:19.0: ethO: (PCI Express:2.5GT/s:Width x1) 00:1f:16:2a:a4:59
e1000e 0000:00:19.0: ethO: Intel(R) PRO/1000 Network Connection

€1000e 0000:00:19.0: ethO: MAC: 7, PHY: 8, PBA No: 1008FF-OFF

udev[16200] : renamed network interface ethO to eth4

IRQ44 0 MSIODOOOODOOOO elOO0eOPCIODOOOODO 00:1900000

# cat /proc/irq/44/smp_affinity
3

CPUD cpu0 O cpul DOODOOODO CPUDOODOOOOODOO 30

# grep eth4 /proc/interrupts
44 50037 49330 PCI-MSI-edge ethd

00000000 CPUDOUOODOUDO UOOOOMSI Address Register O MSI Data Register 0 0 O
goobooooooooooooooooooo

# 1lspci -vvvv -s 00:19.0
00:19.0 Ethernet controller: Intel Corporation 82567LM Gigabit Network Connection (rev 03)
Subsystem: Lenovo Device 20ee
Control: I/0+ Mem+ BusMaster+ SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR+ FastB2B- Dis
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- I
Latency: O
Interrupt: pin A routed to IRQ 44
Region 0: Memory at £2600000 (32-bit, non-prefetchable) [size=128K]
Region 1: Memory at £2625000 (32-bit, non-prefetchable) [size=4K]
Region 2: I/0 ports at 1840 [size=32]
Capabilities: [c8] Power Management version 2
Flags: PMEClk- DSI+ D1- D2- AuxCurrent=OmA PME(DO+,D1-,D2-,D3hot+,D3cold+)
Status: DO NoSoftRst- PME-Enable- DSel=0 DScale=1 PME-
Capabilities: [d0] MSI: Enable+ Count=1/1 Maskable- 64bit+
Address: 00000000fee0300c Data: 41b9
Capabilities: [e0] PCI Advanced Features
AFCap: TP+ FLR+
AFCtrl: FLR-
AFStatus: TP-
Kernel driver in use: e1000e

Kernel modules: e1000e



O Capabilities: [d0] MSIODOO Address000Data00 000 0000000000000 0DOOOOODOOO
0000000000000 0000000000spci0 0000000 DODOOOO0ODOOODOODOOOOO

000000000000 000000000000000

# gcc -lpci msireg.c

# ./a.out 00:19.0

Message Signalled Interrupts: 64bit+ Queue=0/0 Enable+
address_hi=0

address_lo=fee0300c dest_mode=logical redirection=lowpri dest_id=3

data=41b9 trigger=edge level=assert delivery_mode=lowpri vector=185

Logical mode O Lowpril destid=30 vector=185 000000000000 0000O smp_ affinity 000
goooood

# echo 1 > /proc/irq/44/smp_affinity

# ./a.out 00:19.0

Message Signalled Interrupts: 64bit+ Queue=0/0 Enable+
address_hi=0

address_lo=fee0100c dest_mode=logical redirection=lowpri dest_id=1

data=41b9 trigger=edge level=assert delivery_mode=lowpri vector=185

dest_id0D 100000000000C00OOOO

googd

Copyright (c¢) 2014 Takuya ASADA. 00000000 OD00O0O0ODOO0OOOOOD OO -00 4000
gboooooooooboboobooo
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“BIOSO PCIExpress 0000000000000 O:0000 JTAGO O http://nahitafu.cocolog-nifty.com/nahitafu/2(

*4 https://gist.github.com /1568777



