The universal PCl Express

Device Driver
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The Universal PCl Express Device Driver f oo

Basic PCl Express functionality
* Mapping memories

* Read, write and some common ioctl
* Errorhandling
 Hot Plug

DriverAPI DriverAPI

Standards or Guidlinesfunctionalty
e Standard Registers Set
 SHAPI Registers Set (PICMG)
* PICMG Standard Device Model
e PCle HotPlug functionality

Device specific but has common API

« DMA V4
i o ) ) PCI Express PCI Express
* Device specific functionality Device Device
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The Universal PCl Express Device Driver £ o

* Split Device Driver into two parts follow
the Linux Device Driver stacking Model

* Add all common functionality and API
into universal part

e Basic PCl Express functionality

Common API

Drive| |PI DriverAPI

N\

e Standardsor Guidlines functionalty

 Add Common API for Device specific
functionalityinto universal part but keep
functionality in Device Driver side

e Device specificbut has common API

|

PCI Express PCI Express
Device Device
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* this approach facilitates creation of new
drivers and user applications

* The Device Driver created on the top of
universal driver has all necessary PCI
Express functionalty

* It couldbe bindedto any PCl Express

Device

echo ,,10EE:0088“ > /sys/bus/devices/xxx/driver/new_id

» facilitates integration of new devices
into the existing software

DOOCCSF

The Universal PCl Express Device Driver

L.Petrosyan MCS4 DESY

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Drive| |PI

Common API

DriverAPI

N

U z S
PCl Express PCl Express PCl Express
Device Device 10EE:0088 Device
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The Universal PCl Express Device Driver £ o

Drivers and tools set OS (device drivers) User applications

UPCIEDEV base level driver MTCAMONITOR

|
|
|
|
|
|
|
API header: : >
* read (structure rw) I
* write (structure rw) PCIEDEV top level driver :
e ioctrl (structure io) l
. |
* DMA (structyre dma_io) PCle ID 10EE:0088 .
[ Read
. : Write
Fufﬁct'?ns- ! Common IOCTRL
— o *iCtrl() | DMA
* read_dma() :
* write_dmal) :
|
|
|
|
|
. /H e I
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The Universal PCl Express Device Driver

MTCAMONITOR

X 0O mTCA-MONITOR

10

Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
11 12 2 3 4 5 6 7 8 9

ﬁ HELMHOLTZ

| GEMEINSCHAFT

MTCAMONITOR shows all
Attached AMC(PCle) boards
And provides read/write access

Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
10000:04:10.0{||0000:04:0a.0 | |0000:04:0b.0| | /0000:04:02.0{ | |0000:04:01.0} | |0000:04:00.0{ | |0000:04:08.0] | |0000:04:09.0} | /0000:04:13.0| | |0000:04:12.0 | |0000:04:11.0
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748
SWITCH ON ||| swiTcH oFF ||| swiTcH ofF ||| switcH on ||| switch on ||| swiTcH oFF || switcH oFF ||| switcH on ||| switcH ofF || switcH on ||| swiTcH on |
DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: PR R =
[ 10000:0a:00.0 | |0000:0c:04.0| ] 10000:05:00.0| | |0000:08:00.0] | 10000:10:00.0
IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: AUUEE A I Brovse |
[ | 10ee:0020 ||| 10b5:9056 |f ] | 1796:0018 ||| 10ee:0088 |} | 10ee:0088 Device: [fdevidamehpms Browse |
[ | 3300:0020 ||| 12fe:0600 |f | | 1796:0018 ||| 3300:0088 |} | 3300:0088 Bar: 0 =
Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: et = = |
| I x1timer I NO DRIVER ’ I , sis8300 ‘ pciedev | I pciedev Ges 6 i |G
| | 180 | I ] | 140 | 1.6.0 | | 160 Mask:  |OXFFFFFFFF shift: |0
BARs: BARs: BARs: BARs: BARs: BARs: BARs: BARs BARs: Address:
[ 16777215 ||| 511 [ ] | 16383 | 67108863 |ff | 67108863 el | : _
[ o | 255 | | o | 67108863 ||| | 67108863 Fadti 9 HeK vr Dech B sk
| | 9 | 65535 | | ’ 0 | 16777215 || | 16777215 110: Read | Write | Plot I List |
e o | el | | -
0 0 0 0
PCle-monitor l PCIe-monitor| PCIe-monitor| PCle-monitor | PCle-monitor | PCle-monitorl PCIe-monitor} PC nitor ' s DMA: wite | Pot | st |mbisec: [0
B edev l Bin dey I Bind pciedev| B edev | B edev | Bind pciedev | Bind pciedev ‘ Bir edev ’ E st B ~ |
Fo | INFO | NFO | Fo | Fo | INFO | INFO | Fo |
'Y V. VY.
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X2TIMER MODULE
FPGA FW based on DESY START _UP PROJECT
Has separate device driver, but based on the universal
driver API
PCle ID 10EE:0020

SIS8300 BOARD LCBPM
FPGA FW based on DESY START_UP PROJECT
PCle ID 10EE:0088

SIS8300 DIGITIZER
STRUCK FW with DMA R/W
PCle 1D 1796:0018, 1796:0019
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The Universal PCl Express Device Driver

¢ mMTCA-MONITOR-pciehp

Switch ON the crate

SIS8300 board with the LCBPM
project was binded to pciedev
driver.

No drivers for X2TIMER and
SIS8300 with the STRUCK FM
boards

The “Bind pciedev” button
activated for the boards which
has no driver binded

We can bind pciedev driver to
X2TIMER and SIS8300 boards

DOOCCSF

L.Petrosyan MCS4 DESY

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
1 10 1 12 2 3 4 5 6 7 8 9 9-1
Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
10000:02:01.0| | |0000:04:10.0 | |0000:04:0a.0 | |0000:04:0b.0] | |0000:04:02.0| | |0000:04:01.0] | |[0000:04:00.0} | |0000:04:08.0{ | |0000:04:09.0} | |0000:04:13.0{||0000:04:12.0] | |0000:02:09.0| | |0000:04:1}
| 1005:8717 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8717 ||[10b5:874
switcH oN ||| switcH on ||| switcH o ||| switch on || switch ofF ||| switcHon || swick on ||| switch oFF || switch ofF ||| switcHon || switch on ||| switch on || switch o]
isea | s || wsea [| wsea || wsea || wsea || wsea | wsea || wsea || wea ||| wsea ||| wsea ||| isea |
DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV:
10000:03:00.0/ | | 10000:07:00.0| | | |0000:08:00.0| | [0000:09:00.0] i | | ]
IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs:
| 00:00 | | | | 10ee:0020 |} | [ 1796:0018 ||| 10ee:0088 | | | ]
| 00:00 | | | | 3300:0020 | | | 1796:0018 ||| 3300:0088 |f| | | [
Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver
[woaver || | | [Woorver || | [0 o ||| peiedev || | | |
| | | | | | | | | | | | |
DevFile: DevFile: DevFile: DevFile: DevFile: DevFile DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile
| | | | | | | | pciedevss || I | |
BARS: BARS: BARS: BARS: BARS: BARs BARS: BARS: BARS: BARS: BARS: BARS: BARS
| | | | | 1048575 | | | 16383 | 67108863 | | | ]
I | | | o | I o | 67108863 |} [ | I
| | | | 0 | I o | 16777215 | [ | I
| I I I o | | [ o o | | | I
| | | | o | | o o | [ | |
I [ [ [ o | | I 0 | o [ | | [

PCle-R/W | PCle-R/W | PCie-R/W I PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W |
PCle-mor | PCle-mor | e-mor I PC I PCle-monite I PCle-mor | e-mor | I PCIe-monltorI PCle-mor I e-mor I PC or | Cle-mor |
Bind pciedev| Bind pc | Bint = I Bir : I Bind pciedevI Bind pc ~:':»,—,| Cie | Bind puedevI I Bind pc I Bint : I Bir : | nd pc »:':»'|

NFO_| ]| | 0| [J_meo || _wro I weo | []_meo | []_meo |
LsPCl | | a | a | LSPCI | | | Lspcl | LspCl | a | | | |_Lsea |
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The Universal PCl Express Device Driver

We can get board

ﬁ HELMHOLTZ

| GEMEINSCHAFT

¢ mTCA-MONITOR-pciehp X

Scan PCle Bus Run PCle-Monitor
1 10 11 12 2 3 4

Rescan Bus

Quit

. . . «“ n
information pushing “INFO 5 6 7 6 5 o1
Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
10000:02:01.0| | |0000:04:10.0 | |0000:04:0a.0 | |0000:04:0b.0] | |0000:04:02.0| | |0000:04:01.0] | |[0000:04:00.0} | |0000:04:08.0{ | |0000:04:09.0} | |0000:04:13.0{||0000:04:12.0] | |0000:02:09.0| | |0000:04:1}
| 1005:8717 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8717 ||[10b5:874
SWITCH ON | SWITCH ON ] SWITCH ON ‘ SWITCH ON ‘ SWITCH OFF‘ SWITCH ON | SWITCH ON | SWITCH OFF’ SWITCH OFF‘ SWITCH ON ‘ SWITCH ON ‘ SWITCH ON | SWITCH or{l
LSPCI | LSPCI ‘ LSPCI ‘ LSPCI ‘ LSPCI | LSPCI | LSPCI |
I DEV: DEV: DEV: DEV: DEV: DEV: DEV:
Command |cat /proc/pciedevsé| | Runit l Quit | I — |°°°°l;;’::°°'° [°°°°I:$_:°°'° | — | — | — ] —
cat /proc/pciedevs6 Al | 1796:0018 ||| 10ee:0088 || [ | |
UPCIEDEV Driver Version: 5.1 [l | 1796:0018 ||| 3300:0088 |ff | | |
Driver Version: 4.0 | I Driver: | AD»river‘:” | Dl"i::r: I Driver: I Driver: I Driver: I Driver:
Board NUM: O i porcey
Slot  NUM: 6 l | | 400 | | | l
Board ID: 2 ) DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile:
Board Version; 1000000 I - | e | pc;f’:;’_se | - | e | - ] e
gg::g E;tsér?0120224 | | 16383 | 67108863 | | | ]
Board Next Prj: O | [ o __J|[cruosess |y | | ]
Board Reserved: 0 i I l : (16777215 || | | [
Number of Proj: 1 i i } g } g { { i }
Prolect ID: 1 i | . | . i | | ]
Project ID: 1
Project Version: 1000000 J N PCle-R/W | PCie-R | PCle-R/W I PCie-R/W | P
ProjeCt Date: 20120224 J PCle-monitor PCIe-monitor‘ PC onitor ‘ PCle-monitor ‘ >C | Cle-
Project Reserver: 0 - — — L — L o
PFO]eC't NeX‘t: 0 J =]} e :'.I o 5:-:,} Bir e »:.{ = e _—,I ina
Y sPa | J__ispa | J__isea |
A A B
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The Universal PCl Express Device Driver

We can read from and write

mTCA-MONITOR-pciehp

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
to board 5 6 7 8 9 91
Dev Dev: Dev: Dev: Dev: Dev: Dev: Dev:
0000:02:01.0 :04:01.0| | |0000:04:00.0] | [0000:04:08.0| | |0000:04:09.0} | 0000:04:13.0] | [0000:04:12.0| | |0000:02:09.0} | 0000:04:1]
e PCle Monitor v2.0 8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8717 ||[10b5:874
rcH oN ||| swrtch on || switcH ofF ||| switch oFF || switcH on ||| switcHon ||| swiTcH on ||| switcH on|
Address map: [ pa Il wsea ||| wea ||| wsea ||| wsea ||| wsea ||| wsea ||| isea |
Device: | /dev/pciedevs6 P EV: DEV: DEV: DEV: DEV: DEV: DEV: DEV:
‘ | |0000:08:00.0| | [0000:09:00.0] i | | |
A5 | Bar: 0 p— LDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs:
: L | | 1796:0018 ||| 10ee:0088 || [ [ |
Data Mode: 32 — I ‘, [ | 1796:0018 ||| 3300:0088 |J [ [ |
= river Driver: Driver: Driver: Driver: Driver: Driver: Driver
Offset: 0 Size: |4 L [ WO oRIVER ||| pciedev | [ [ [
Mask: (OXFFFFFFFF shift: [0 ; | | | 400 | | | [
: \WFile DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile
Address: 0x0 [ I | [ pciedevss | [ I I
Data: ‘0x626F7264 LARs BARSs: BARSs: BARs: BARs: BARS: BARs: BARs
Radix:  Hex " Dec ( Bin ( Ascii | | 16383 ||[ 67108863 |§ | | |
| [ 0 | 67108863 || | | ]
[ ] 0 [ 16777215 | | | ]
1/0: Read | Write | Plot | List | | I | [T | | | |
| [ o o | | | I
| [ o [ o | | | [
. ; I ; b . e-R/W I PCie-R/W [= R | R/w I PC R/W I P R/W I PC R/W | PCle-R/W |
DMA: write | Plot | List |Mb/sec:[o | — ~ V= e ko | Em—
4 pciede I E - | Bind pc:edev‘ ‘ ‘ - ‘ ede | . |
Status: [READ FROM /dev/pciedevs6 it =0 || =] | e | | | |
A A A S
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The Universal PCl Express Device Driver

e mTCA-MONITOR-pciehp X

pciedev driver attached to
X2TIMER and SIS8300 boards

DOOCSE:

L.Petrosyan MCS4 DESY

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
1 10 1 12 2 3 4 5 6 7 8 9 91
Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
|0000:02:01.0] | |0000:04:10.0{ | |0000:04:0a.0| | |0000:04:0b.0| | |0000:04:02.0| | |0000:04:01.0} | |0000:04:00.0} | /0000:04:08.0] | |0000:04:09.0] | |0000:04:13.0] | |0000:04:12.0] | |0000:02:09.0 | |0000:04:1]
| 10b5:8717 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8717 ||[10b5:874
SWITCH ON | SWITCH ON | SWITCH ON | SWITCH ON | SWITCH OFF| SWITCH ON | SWITCH ON | SWITCH OFF| SWITCH 0FF| SWITCH ON | SWITCH ON | SWITCH ON | SWITCH or{l
isea || wea ||| wsea || wea || wea || wsea || wsea ||| wsea || wea || wea || wsea || wsea ||| isea |
DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV:
[0000:03:00.0/ | | [ [0000:07:00.0/ | | [0000:08:00.0/ | (0000:09:00.0] || | | |
IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs:
| o0:00 | [ [ | 10ee:0020 |f| | | 1796:0018 ||| 10ee:0088 ||| | | |
| 00:00 | | | | 3300:0020 |} | | 1796:0018 ||| 3300:0088 ||| | | |
Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver:
opriver |l [ [ | pciedev I I | pciedev | pciedev I I I I
| [ | [ 400 | | [ a.00 [ 400 | | | |
DevfFile DevfFile: DevfFile: DevFile: DevfFile: DevFile: DevfFile: DevFile: DevfFile: DevFile: DevFile: DevFile: DevFile:
I pciedevs2 l | I pciedevs5 I pciedevs6 | | | |
BARS: BARS: BARS: BARS BARS: BARs BARS: BARS BARS
| 1048575 ||| | | 16383 ||| 67108863 ||| | | |
| 0 | | | 0 | 67108863 ||| | | |
| 0 [ | | 0 [ 16777215 ||| | [ |
| | I | (—— | | |
o |l | I | | | | |
—— | —c—  —— | | |
PCle-R/W | PCie-R/V PCie-R PCle-R/W | PCle-R/W | PCle-R/V PCie-R PCle-R/V

PCle-monitor |

PCle-monitor |

MicroTCA workshop forindustry and research
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The Universal PCl Express Device Driver

PCle Monitor v2.0

wouse | [, e e

ﬁ HELMHOLTZ

| GEMEINSCHAFT

e PCle Monitor v2.0

Address map: [ Browse
Device: ‘/dev/pciedevsz Browse e e Device: |/dev/pciedev55 Browse
Al e 0 _.| 2 3 4 5 Al e 0 _,] |
Dev: Dev: Dev: Dev:
Data Mode: 3z _'I 10000:04:02.0] | [0000:04:01.0} | [0000:04:00.0| | |0000:04:08.0 Data Mode: 32 —‘l ‘L
Offset: o Size: | 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 Offset: o Size: |4
Mask: OXFFFFFFFF Shift: swiTCH OFF ||| swiTcH on ||| swiTcH o ||| swiTcH oFF | Mask: (OXFFFFFFFF shit: [0 “
Address: 0x0 Address: 0x0 i
Data: [0x424F5244 oA l takd ‘ £3nd ‘ taedl I Data: 10x83001405
Radix: * Hex (" Dec [ Bin (" Ascii DEV: DEV: DEV: DEV: Radix: % Hex [ Dec ( Bin ( Ascii [
10000:07:00.0] i | 10000:08:00.0 |
1/0: Read | Write ] Plot | List l IDs: IDs: IDs: IDs: 1/0: Read | Write | Plot | List | f'
| 10ee:0020 ||| | | 1796:0018 |
| 3300:0020 | | | 1796:0018 "
DMA: Write Plot List |Mbj/sec: |0 Driver: Driver: Driver: Driver: DMA: Writ Plot List |Mb -lo
T I I | | pciedev | I | pciedev I s I ‘ l ‘ fees ‘
[ 400 | | | 400 - |
Status: [READ FROM /dev/pciedevs2 Quit DevEds DVl Dewrde e Status: [READ FROM /dev/pciedevs5 Quit | |
[ pciedevs2 | | [ pciedevs5 i ‘
0 o P e BARs: BARs: BARs: BARs: |
[ | | R | 1048575 ||l | | 16383 | 67108863 |/ | | |
| [ [ N\ |[__o [ [ [ o | 67108863 | [ [
| [ | N | o [ | o 1677725 |l | [ |
| | [ | N[ o [ | | o | | [ |
[ | [ [ 0 [ [ [ o 0 [ | [ [
0 0 0
| ST | ST | S| SRR | S| | e o ST | S| I MESTR] S
from and erte PC I I onito | o I PCIe-monitorl | P onito I PCIe-monitorl PCIe-monitor‘ PCle-monitc I onito l o | Cle-mor |
to the boa rds Bind pcnedev‘ B l : I B : ‘ : I B | B ‘ Bind pc ] : ' Bind ‘ I I : |
wFo | | | | e | o | o || weo || wro | /o | o | [l wro |
LSPCI L | LSP | L | LSPCI LsPCl__| LSP | LSPCI LSPCI Lspcl__| | L | §_Lsec

DOOCS

DOOCCSF
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The Universal PCl Express Device Driver

e mTCA-MONITOR-pciehp x

Custom drivers:

X1TIMER driver:

Separate driver created

does not use the upciedev
functionality but based on the
upciedev API.

SIS8300 driver:
Based on the upciedev driver
added only IOCTRL for DMA.

SIS8300 LCBPM project:
pciedev driver.

Three different boards, three
Drivers one user application.

DOOCCSF

L.Petrosyan MCS4 DESY

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
1 10 1 12 2 3 4 5 6 7 8 9 91
Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
|0000:02:01.0 | |0000:04:10.0| | |0000:04:0a.0 | |0000:04:0b.0 | |0000:04:02.0| | |0000:04:01.0} | |0000:04:00.0 | |0000:04:08.0| | |0000:04:09.0] | |0000:04:13.0{ ||0000:04:12.0| | |0000:02:09.0] | |0000:04:1]
| 10b5:8717 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8717 ||/10b5:874
SWITCH ON | SWITCH ON | SWITCH ON | SWITCH ON | SWITCH OFF | SWITCH ON | SWITCH ON | SWITCH OFF I SWITCH OFF | SWITCH ON ] SWITCH ON | SWITCH ON | SWITCH or{n
LSPCI | LSPCl | LSPC | LSPCI | LSPCl | LSPCI | LSPCl | LSPCI | LSPCI | LSPC | LSPCI | LSPCl | LSPCI |
DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV:
10000:03:00.0] | | | [0000:07:00.0] || | [0000:08:00.0] | (0000:09:00.0] | | | |
IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs:
| 00:00 | | | | 10ee:0020 |f | | 1796:0018 ||| 10ee:0088 || | | |
| 00:00 | | | [ 3300:0020 |} | [ 1796:0018 ||| 3300:0088 |[| | | |
Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver.
[ NO DRIVE | [ [ | xitimer I | | sis8300 | pciedev | I | I
[ | | [ | 350 | | | 400 | 4.00 | | | |
DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile
I [ | ] | x2timers2 I I | sis8300s5 [ pciedevs6 [ I | |
BARS: BARSs: BARS: BARSs BARSs: BARs BARSs BARSs: BARS: BARSs: BARs BARs BARs
I I [ I | loass7s | | IECECERN | [ | | | [
| | | | . | | I || | [ |
| | | | | | I | | | |
| | | o |l | I (| | | |
| | | L0 | | o o | | | |
| | | I | | T  —— | | |
| PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W | PCle-R/W |
cle-monitor ||| Pcie- nitor | | Pcie-monitor| | Pcie-manitor| PCIe—momtorI pcie-monitor | | pcle-monitor | PCle-momtor| PCIe-monrtor| pcie-manitor | | pcie-monitor | § pcie- nitor | Jcie-monit{
Bind pciedev| Bi ede I Bir : | Bi : | I Bi : | B : | | | Bi = I Bir : | Bint ede | nd pciet l
Fo | o | | | INFO | | | INFO | INFO | | | o || meo |
LSPCI L | | L | LSPC L | | LSPCI LSPCI | | L | | Lsear |
MicroTCA workshop forindustry and research 12/8/15 13



The Universal PCl Express Device Driver

PCle Monitor v2.0

ﬁ HELMHOLTZ

| GEMEINSCHAFT

Address map: [ Browse Address map: [ Browse Address map: \ Browse
Device: ‘/dev/xztimersz Browse | Device: ]/dev/si5830055 Browse Device: [Idev/pciedevsﬁ Browse
—  Bar: 0 _.I MON —  Bar: 0 —‘| - —  Bar: 0 —4| |
Data Mode: 32 —4| Data Mode: 32 —‘| Data Mode: 32 —-| :
Offset: o size: 4 Offset: 0 Size: 4 Offset: 0 size: | ;
Mask: OXFFFFFFFF Shift: 0 Mask: OxFFFFFFFF Shift: 0 Mask: OXFEFFFFFF Shift: 0 {
Address: 0x0 Address: 0x0 Address: 0x0 i
Data: [0x424F5244 Data: |0x83001405 Data: |ox626F7264 ‘
Radix:  Hex ( Dec ( Bin ( Ascii ’ g Radix: “ Hex ¢ Dec ( Bin ( Ascii % Radix:  Hex ( Dec ( Bin ( Ascii
1/0: Read | Write | Plot | List | J s! 1/0: Read | Write | Plot | List | SW 1/0: Read | Write | Plot | List |
DMA: write | Plot | List |Mbjsec:[o T DMA: write | Plot | List |Mbssec:[o — DMA: write | Plot | List [Mbsec:fo
z W 000 7
Status: [READ FROM /dev/x2timers2 Quit I Status: [READ FROM /dev/sis8300s5 QI (17 Status: [READ FROM /dev/pciedevsé Quit ‘
et : I— 1 m
Driver: Driver: Driver: Driv&: Driver: Driver: Driver: D)Jer: Driver: Driver:
DRIVE | I x1timer I | \ I sis8300 [ pciedev I / | I
[ | 350 | [ | 400 | 4.00 | |
DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: DevFile DevFile: DevFile:
We have rea d/Write access | I | x2timers2 | l \| sis8300s5 ||| pciedevsé BM/ | |
BARSs: BARs: BARs: BARs: BARs: BARs: 4 BARSs: BARs: BARs:
to the boards | | | 1048575 ||| | 16383 ||| 0 / | |
| I I | | 0 o / | |
| [ [ o [ [ '\ o [ o [ [
I l o | | [ \.o° [ o | |
| I | | 0 0 | |
I \0 | | 0 0 l [
o | | | I | ) S| N (W | S| S| | e
to I nonito I monito I PCle-mor I PCIemonitorI onito I onito I PCle-monitorI PCIe-monitorI nitc I onito I onito I ?i
Bindpciedev| B ede I e | Bind pciede | : I = I I Bind pcie I pcie | B ede I e | B ede I l
Fo | o | | NFO | INFO | Fo | | INFO | INFO | o | | o | o |
LSPCI LSPC | LS | LSPC | LSPCI LSPC | L | LSPCI LSPCI LSPC | L | LSPC | L |
RAAALE
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Command |cat /proc/sis8300s5| | Runit | Quit Command |cat /proc/pciedevsé Runit | Quit

cat /proc/sis8300s5 = cat /proc/pciedevs6 Al
UPCIEDEV Driver Version: 5.1 UPCIEDEV Driver Version: 5.1
Driver Version: 4.0 Driver Version: 4.0

Board NUM: O us Run PCle-Monitor Board NUM: 0
Slot NUM: 5 Slot NUM: 6

Board ID: 83001405 T T T T [ ey
Board Version; 0 Board Version; 0
Board Date: 0 Dev: Dev: Dev: Dev: |S°arg Eﬁt\ef B :
Fuard el 0000:04:0a.0| | 0000:04:0b.0} | 0000:04:02.0} | [0000:04:01.0| | (000C gparg Next Pri: o
Board Reserveq; 0 | 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b ﬁ:;;:r'*z:ei;::? g
iamatids SWITCH ON | SWITCH ON | SWITCH 0FF| SWITCH ON ] swi
LSPCI LSPCI LSPCI LSPCI L
——l——————— el
DEV:
|0000:07:00.0 il
. . . . IDs: ¥
| o00:00 | | 10ee:0020 | | 1796:0018 ||| 10ee:0088 || | | |
| 00:00 | | 3300:0020 | [ 1796:0018 ||| 3300:0088 |f| | | |
. . Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver:
We could get all information || [ Xatims | [ssa300 || pciedev (/| | |
[ | | 350 | | 400 | 4.00 | | | |
DevFile: DevFile: DevFile: DevFile: DevFile: Devfile: DevFile: DevFile: DevFile:
] | | x2timers2 | | sis8300s5 ||| pciedevsé | |
BARs: BARs: BARs: BARs: BARs: BARs: BARs:
| 1048575 | 16383 || 0
| BN | o
| o Y | o
| o | o
| o | o
| | | 0
pcierw | poerw || poerw || poerw || poerw | pceRW/ | w |
PCle , P nite | PC onitor | PC onitor | PCIe-monitorl PCIe-moﬁor| onitor |
Bind pciede'v| Bind pciedev | B pe f'~:»u| Bi adev | Bind pcie I B Bind ;‘/—:;-.;y| o ,}V|
nFo | NFo | neo | | INFO | iFo | |
LSPCI LSPCl | LSPCl | LSPCl | LSPCI LSPCI a |
RAAAD
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The Universal PCl Express Device Driver

Fast access to Ispci for current
board

ﬁ HELMHOLTZ

| GEMEINSCHAFT

e mTCA-MONITOR-pciehp

Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
12 2 3 4 5 6 7 8 9 9-1
P Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
IR ispci -vvwv -5 0000:08:00 Runit | quit [[00:04:00.0 |0000:04:02.0 | |0000:04:01.0| | |0000:04:00.0} | |0000:04:08.0| | |0000:04:09.0} | /0000:04:13.0] | /0000:04:12.0] | |0000:02:09.0] | |0000:04:1]
b5: b5: b5: b5: b5: b5: b5: b5: b5: b5:
~{0b5:8748 10b5:8748 10b5:8748 10b5:8748 10b5:8748 10b5:8748 10b5:8748 10b5:8748 10b5:8717 10b5:874
lspci -vvvv -s 0000:08:00 -
08:00.0 Communication controller: Research Centre Juelich Device 0018 WITCH ON I SWITCH OFFI SWITCH ON ’ SWITCH ON I SWITCH OFFI SWITCH OFFI SWITCH ON l SWITCH ON i SWITCH ON I SWITCH OI{I
Subsystem: Research Centre Juelich Device 0018 I
Physical Slot: 5 ' ' LSPCI LSPCI I LSPCI LSPCI LSPCI | LSPCI J LSPCI LSPCI LSPCI LSPCI
Control: I/OC+ Mem+ BusMaster+ SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx+ =
Status: Cap+ 66:Hz- UDF- FastBZBl; ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTx- DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV: DEV:
Latency: 0, Cache Line Size: 64 bytes gy o g
TOtEFINE: DA, Cited T TR 09 [0000:07:00.0] || | [0000:08:00.0] | (0000:09:00.0] | | | |
Region O: Memory at b9000000 (32-bit, non-prefetchable) [size=16K] IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs:
Expansion ROM at b9e00000 [disabled] [size=1M] | 10ee:0020 | | | 1796:0018 ||| 10ee:0088 [ I | I
Capabilities: [40] Power Management version 3 - - -
Flags: PMEClk- DSI- Dl- D2- AuxCurrent=0mA PME(DO-,D1-,D2-,D3hot-,D3cold-) | 3300:0020 | [ | 1796:0018 ||| 3300:0088 |J [ [ [
Status: DO NoSoftRst- PME-Enable- DSel=0 DScale=0 PME- - Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver:
Capabilities: [48] MSI: Enable+ Count=1/1 Maskable- 64bit+ - " p
Address: 00000000fee00758 Data: 0000 | atmer | | | sis8300 ||| pciedev |} | | |
Capabilities: [60] Express (vl) Endpoint, MSI 00 | 3.5.0 I | | 4.0.0 ‘ 4.0.0 I I | I
DevCap: MaxPayload 512 bytes, PhantFunc 1, Latency LOs unlimited, L1 unlimited | DevFile: DevFile: DevFile: DevFile: DevFile: DevFile: File: DevFile: DevFile: DevFile
ExtTag+ AttnBtn- AttnInd- PwrInd- RBE+ FLReset- N - - ed
DevCtl: Report errors: Correctable- Non-Fatal- Fatal- Unsupported- ) | x2timers2 || [ | 5is8300s5 ||| pciedevse |J | [ |
RlxdOrd+ ExtTag- PhantFunc- AuxPwr- NoSnoop+ I B BARs: BARs: BARs: BARs: BARs: BARs: BARs: BARs:
MaxPayload 256 bytes, MaxReadReq 512 bytes I
DevSta: CorrErr- UncorrErr- FatalErr- UnsuppReq- AuxPwr- TransPend- I S I I | e [ - I | I
LnkCap: Port #0, Speed 2.5GT/s, Width x4, ASPM LOs, Latency LO unlimited, L1 unlimited 0 | | | 0 [ 0 | I |
ClockPM- Surprise- LLActRep- BwNot- | | | 0 [ 0 [ | |
LnkCt1l: ASPM Disabled; RCB 64 bytes Disabled- Retrain- CommClk-
ExtSynch- ClockPM- AutWidDis- BWInt- AutBWInt- 0 | [ | 0 [ 0 [ | [
LnkSta: Speed 2.5GT/s, Width x4, TrErr- Train- SlotClk+ DLActive- BWMgmt- ABAMgmt- | 0 | | 0 [ 0 | I |
Capabilities: [100 vl] Device Serial Number 00-00-00-00-00-00-00-00 I 0 | | | 0 [ o | | I
Kernel driver in use: sis8300
Kernel modules: sis8300 PCle-R/W l PCle-R/W | PCle-RIW | BCIe-RAW
PCle-monitor l P PCle-monitor | PCle-monitor | PC
INFO | INFO INFO | NFO
LSPCI L | | LSPCI L
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The Universal PCl Express Device Driver

Fast access to Ispci for curreg

e mTCA-MONITOR-pciehp

ﬁ HELMHOLTZ

| GEMEINSCHAFT

itch
M C H PCI e SW Itc port Scan PCle Bus Run PCle-Monitor Rescan Bus Quit
12 2 3 4 5 6 7 8 9 9-1
Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev: Dev:
|0000:04:02.0 | |0000:04:01.0 | |0000:04:00.0 | |0000:04:08.0| | |0000:04:09.0| | |0000:04:13.0| | |0000:04:12.0| | |0000:02:09.0| | |0000:04:1
BN v 2 D000 00 Frme | o | 48 | 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:8717 |||10b5:874
Tspci -vvvv -s 0000:04:08.0 ) -~ ON SWITCH OFF l SWITCH ON ’ SWITCH ON I SWITCH OFF | SWITCH OFF I SWITCH ON l SWITCH ON | SWITCH ON I SWITCH Olh
04:08.0 PCI bridge: PLX Technology, Inc. Device 8748 (rev ba) (prog-if 00 [Normal decode])
Control: I/0+ Mem+ BusMaster+ SpecCycle- MemWINV- VGASnoop- ParErr- Stepping- SERR- FastB2B- DisINTx+
Status: Cap+ 66MHz- UDF- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- >SERR- <PERR- INTX- LSPCI LSPCI LSPCI LS LSPCI LSPCI LSPCI LSPCI LSPCI
Latency: 0, Cache Line Size: 64 bytes ] ] | ] ||
Bus: primary=04, secondary=08, subordinate=08, sec-latency=0 ﬁ
I/0 behind bridge: 0000f000-00000fff . A .
Memory behind bridge: b9000000-b9Offfff DEV: DEV: DEV:
Prefetchable memory behind bridge: fffff 07~ .nQ- -N0-
Secondary status: 66MHz- FastB2B- ParErr- DEVSEL=fast >TAbort- <TAbort- <MAbort- <SERR- <PERR- |0000.07.00.0 |0000'08'00'0 [0000'09'00'0
BridgeCtl: Parity- SERR- NoISA- VGA- MAbort- >Reset- FastB2B- IDs: IDs: IDs:
PriDiscTmr- SecDiscTmr- DiscTmrStat- DiscTmrSERREN- o S X
Capabilities: [40] Power Management version 3 . o .
Flags: PMEClk- DSI- D1- D2- AuxCurrent=6mA PME(DG+,D1-,D2-,D3hot+,D3cold+) | 10ee:0020 | 1796:0018 { 10ee:0088
Status: DO NoSoftRst+ PME-Enable- DSel=0 DScale=0 PME- . . o
Capabilities: [48] MSI: Enable+ Count=1/8 Maskable+ 64bit+ | 3300:0020 | 1796:0018 l 3300:0088
Address: 00000000fee00518 Data: 0000 . T - i . i .
Masking: 000000fe Pending: 00000000 = Drivi Driver: Driver:
Capabilities: [68] Express (v2) Downstream Port (Slot+), MSI 00 B B
DevCap: MaxPayload 512 bytes, PhantFunc 0, Latency LOs <64ns, L1 <lus Imer | 5is8300 [ paedev
ExtTag- RBE+ FLReset-
DevCtl: Report errors: Correctable- Non-Fatal- Fatal- Unsupported- 3.5.0 | 4.0.0 ‘ 4.0.0
RlxdOrd+ ExtTag- PhantFunc- AuxPwr- NoSnoop+ . H ile: ile-
MaxPayload 256 bytes, MaxReadReq 128 bytes & DevFile: DevFile: DevFile:
DevSta: CorrErr+ UncorrErr- FatalErr- UnsuppReg+ AuxPwr- TransPend- 2 2 2
LnkCap: Port #8, Speed unknown, Width x4, ASPM LOs L1, Latency LO <4us, L1 <dus | x2timers2 | sis8300s5 [ pc1edev56
ClockPM- Surprise+ LLActRep+ BwNot+ . . .
LnkCtl: ASPM Disabled; Disabled- Retrain- CommClk- BARs: BARs: BARs:
ExtSynch- ClockPM- AutWidDis- BWInt- AutBWInt-
LnkSta: Speed 2.5GT/s, Width x4, TrErr- Train- SlotClk- DLActive+ BAMgmt+ ABAMgmt- I 1048575 I 16383 [ 0
SltCap: AttnBtn+ PwrCtrl+ MRL+ AttnInd- PwrInd- HotPlug+ Surprise- | 0 | 0 [ 0
Slot #5, PowerLimit 25.000W; Interlock- NoCompl-
S1tCtl: Enable: AttnBtn+ PwrFlt- MRL+ PresDet+ CmdCplt+ HPIrg+ LinkChg- | 0 | 0 [ 0
Control: AttnInd Unknown, PwrInd Unknown, Power- Interlock-
SltSta: Status: AttnBtn- PowerFlt- MRL- CmdCplt- PresDet+ Interlock- =57
Changed: MRL- PresDet- LinkState- I 0 l 0 [ 0
DevCap2: Completion Timeout: Not Supported, TimeoutDis- ARIFwd+ (|
DevCt12: Completion Timeout: SOus to SOms, TimeoutDis- ARIFwd- | 0 | 0 [ 0
LnkCt12: Target Link Speed: Unknown, EnterCompliance- SpeedDis-, Selectable De-emphasis: -6dB —
Transmit Margin: Normal Operating Range, EnterModifiedCompliance- ComplianceS0S- I 0 | 0 [ 0
Compliance De-emphasis: -6dB
LnkSta2: Current De-emphasis Level: -3.5dB W
Capabilities: [a4] Subsystem: PLX Technology, Inc. Device 8748 s PCIe_le l PCIe_R/w | PCIe-RIw |
Capabilities: [100 v1] Device Serial Number ba-87-00-10-bS-df-0Ge-00
Capabilities: [fb4 v1] Advanced Error Reporting hitor PCle-monitor l PCle-monitor | PCle-monitor |
UESta: DLP- SDES- TLP- FCP- CmpltTO- CmpltAbrt- UnxCmplt- RxOF- MalfTLP- ECRC- UnsupReq- ACSViol- -
UEMsk: DLP- SDES- TLP- FCP- CmpltTO- CmpltAbrt- UnxCmplt- RxOF- MalfTLP- ECRC- UnsupReq- ACSViol-
UESvrt: DLP+ SDES+ TLP- FCP+ CmpltTO- CmpltAbrt- UnxCmplt- RxOF+ MalfTLP+ ECRC- UnsupReq- ACSViol- I Bin ev |
CESta: RxErr- BadTLP- BadDLLP- Rollover- Timeout- NonFatalErr+
CEMsk: RxErr- BadTLP- BadDLLP- Rollover- Timeout- NonFatalErr+
AERCap: First Error Pointer: 1f, GenCap+ CGenEn- ChkCap+ ChkEn- INFO | INFO | INFO |
Capabilities: [138 v1] Power Budgeting <?>
Capabilities: [10c v1] #19 I LSPCI LSPCI LSPCI
g st o QNS = . y 8 7
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Status

e thisarchitecture was developed in DESY group MCS4 and till today with success is used
 thefollowingdrivers, toolsand libraries are developed used

PCIEDEV
(MPS,
BLM
DAMC2)

UPCIEDEV

DOOCSE:

DOOCS
MTCATOOL || UTCApcielib
(O.Hensler)
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MicroTCA workshop forindustry and research

1|

Use only Basic Functionality

Contains Device specific part
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THANK YOU
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