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The Universal PCl Express Device Driver €

A Device Driver is loadable kernel
Module that provides access to the

particular device attached to a computer : :
DriverAPI DriverAPI
(PCl Express Bus)

e User Application use the Device Driver
APl to access to the Device

e More Devices -> More Drivers

e Different Drivers -> different APIs
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The Universal PCl Express Device Driver

e Basic PCl Express functionality
* Mapping memories
 Read, write and some common ioctl
* Error handling
* Hot Plug

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

* Device specific but has common API
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The Universal PCl Express Device Driver

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

* Add all common functionality and API
into universal part
* Basic PCl Express functionality
e Standards or Guidlines functionalty

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

* Device specific but has common API
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The Universal PCl Express Device Driver €

 this approach facilitates creation of new
drivers and user applications

Common API

Drive| |PI DriverAPI
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The Universal PCl Express Device Driver € vt

 this approach facilitates creation of new
drivers and user applications

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

Common API

Drive| |PI DriverAPI

N/

* It could be binded to any PCl Express
Device

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

facilitates integration of new devices into
the existing software

3 i V2
PCI Express PCI Express PClI Express
Device Device 10EE:0088 Device
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The Universal PCl Express Device Driver

X -0 mTCA-MONITOR

Scan PCle Bus | Run PCle-Monitor Rescan Bus Quit
4 5 6 7 8 9

10 11 12 2 3
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 I SWITCH OFF || SWITCH ON ||| SWITCH ON I SWITCH OFF I SWITCH 0F|=| SWITCH ON I SWITCH OFF I SWITCH ON || SWITCH ON
——] —————————— S —— P |
DEV: DEV: DEV: : DEV: DEV: DEV: DEV: DEV: :
[ 10000:0a:00.0 | |0000:0¢:04.0 [ 10000:05:00.0} | (0000:08:00.0| 10000:10:00.0
IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs:
[ | 10ee:0020 ||| 10b5:9056 [ | 1796:0018 ||| 10ee:0088 |J | 10ee:0088
[ | 3300:0020 ||| 12fe:0600 [ | 1796:0018 ||| 3300:0088 |} | 3300:0088
Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver:
I | xltimer | NO DRIVER | | sis8300 | pciedev | | pciedev
[ | 180 [ | [ 140 | 16.0 [ | 1.6.0
BARS: BARSs: BARSs: BARSs: BARSs: BARSs: BARSs:
[ | 16777215 [ | 16383 | 67108863 |l | 67108863
[ ] 0 | | 0 | 67108863 |} | 67108863
[ | 0 [ | 0 | 16777215 ||l | 16777215
| L0 | |0 0 | |0
| .o | .o o | o
PCle-monitor PCIe-momtor| I PCle-monito PCle-monltorl PCIe-monitorI PCle-mor | PCIe-monrtorl PCte-mc.:-:t:::-I P(ﬁilz--:‘:‘.(::‘.it:J;'|
Bing pciedey Bind pciedev Bing pcledev Bind pciecevl Bind pciedey Bind pcied e-;l Bind pcledey Bind pcé»::x:'ev| Bing pciedeay
INFO INFO INFO INFO INFO INFO INFO neo |
el
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The Universal PCl Express Device Driver

x — O

Scan PCle Bus

10 11 12 2
Dev: Dev: Dev: Dev:
10000:04:10.0 | |0000:04:0a.0 | |0000:04:0b.0 | 0000:04:0
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:874
SWITCH ON I SWITCH OFF || SWITCH OFF || SWITCH C
: DEV: DEV:
|0000:0a:00.0 | 0000:0c:04.0
IDs: IDs:
| 10ee:0020 ||| 10b5:9056
| 3300:0020 ||| 12fe:0600
Driver: Driver:
| NODRIVER ||| NO DRIVER
| BARSs: | BARSs:
| 16777215 ||| s11
| 0 | 255
| 0 | 65535
|0 -
0 o
PCle-monitor \XCIe—monltorl PCIe-monitorl PCle-menii
Bind pcrcr‘m[n)\d pcvedevl Bind pciedevl Bind pcied
INFO | INFO | INFO | INFO
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The Universal PCl Express Device Driver
x — O

Scan PCle Bus

10 11 12 2
Dev: Dev: Dev: Dev:
10000:04:10.0 | |0000:04:0a.0 | |0000:04:0b.0 | 0000:04:0
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:874
: DEV: DEV:
10000:0a:00.0 | 0000:0c:04.0
IDs: IDs:
| 10ee:0020 ||| 10b5:9056
| 3300:0020 ||| 12fe:0600
Driver: Driver:
| NODRIVER ||| NO DRIVER
| BARSs: | BARSs:
| 16777215 ||| s11
| 0 | 255
| 0 | 65535
| 0 [ 0
| 0 ] 0
PCle-monitor \XCIe—momtorl PCle-monitorl PCle-menit

Bind pciede “lﬁ)‘d pcvedevl

INFO |

X — 0O
Scan PCle Bus |
10 11 12
Dev: Dev: Dev:
10000:04:10.0] | |0000:04:0a.0 | |0000:04:0b.0
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748
SWITCH ON || SWITCH OFFI SWITCH OFF ||
DEV: DEV: DEV:
10000:0a:00.0 | |0000:0c:04.0
IDs: IDs: IDs:
| 10ee:0020 ||| 10b5:9056
| 3300:0020 ||| 12fe:0600
Driver Driver: Driver:
| pciedev | NO DRIVER
| 1.6.0 |
BARSs: BARSs:
[ | 16777215
| o
| o
| o
| o
Plle-monitor | | PCle-monitor \

Bind pciedev| | Bind pciedev
INFO INFO
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The Universal PCl Express Device Driver € vt

x — O x O X — 0O X _0O LSPCI [
Scan PCle Bus Scan PCle Bus I Scan PCle Bus Command Run it | Quit l |
10 11 12 2 10 11 12 10 11 ﬁgzléggsclépuede;ﬂl . &

: . river Version: 1.

DeV. DeV: Dev. DeV: Dev: Dev: Dev: ' DeV. DeV. = Driver Version: 1.6 |
10000:04:10.0 | |0000:04:0a.0 | |0000:04:0b.0 | 0000:04:0 0000:04:10.0{|0000:04:0a.0] | [0000:04:0b.0] || 10000:04:10.0 ||0000:04:0a.0{ | |00q|Board NUM: 2 r
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:874 [10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| | 10b5:8748 ||| 10b5:8748 ||| 14 g}):’;d ID’}‘U? 11 !

SWITCH ON I SWITCH OFF I SWITCH OFF I SWITCH C SWITCH ON ] SWITCH OFF I SWITCH OFF || SWITCH ON I SWITCH OFF I sg Board Version: 1010000 :
' Board Date: 20130109 :
: DEV: DEV: : DEV: DEV: DEV: : DEV: Boa r‘g HN Ver: 1020A
< -Oc- D [nndBoard Next Prj: O
0000:0a:00.0] | /0000:0c:04.0| [ 10000:0a:00.0{ | /0000:0c:04.0 0000:02:00.0{ | |00¢ Hesed Rasaivid: ©
IDs: IDs: IDs: IDs: IDs: IDs: IDs: IDs: Number of Proj: 3
| 10ee:0020 ||| 10b5:9056 |f [ | 10ee:0020 ||| 10b5:9056 [ | 10ee:0020 ||| 1q|Project ID: 6
> ; v Project Version: 1010000
[ 3300:0020 [ 12fe:0600 | ' | 3300:0020 ||| 12fe:0600 | . [ 3300:0020 [ 13 Project Date: 20130109
Driver: Driver: Driver: Driver: Driver: Driver: Driver: Driver: Project Reserver: 0
| NODRIVER ||| NODRIVER |} | pciedev ||| NO DRIVE | pciedev ||| Nq[Project Next: ©
[ l | ’ 1.6.0 ’— PrOJ_ect ID: A
| 1.6.0 [ el Project Version: 1010000
BARs: BARs: BARs: BARs: BARS: BARs: BARs: Project Date: 20130109
16777215 511 16777215 Project Reserver: 0
[ ‘ I I l LA [ ‘ F Project Next: 14000
[ 0 l 255 l | l 0 [ ’ 0 Project ID: C
[ 0 | 65535 || [ | 0 | | 0 | ||Project Version: 1010000
Project Date: 20130109
[ 0 ‘ 9 ' I ‘ 0 [ I - [_ Project Reserver: 0
l 0 | 0 [ | ] 0 [ ’ 0 [ Project Next: FFE4
‘:C: e-mon Ei‘r.- \Fle‘mon'tor ] PCle-monitOT l DC; e-ment 3{:, e-monitor I x'e_monitor \ -mon i'[(:r Pc'e—monitorl PCI |
Bind pciede wd pCIedeVI Bind pciedey ﬁ'&,; d pciedev Bind }'Ji'.;'i"-.',‘;ii'\f Bing :.','Eié:-'fi»f:‘u"J ﬂ
INED INEC INEO INFO INFO ¥
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The Universal PCl Express Device Driver

x — O ——

Scan PCle Bus

10 11 12 2
Dev: Dev: Dev: Dev:
10000:04:10.0{ | |0000:04:0a.0{ ||0000:04:0b.0] | |0000:04:0
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748 ||| 10b5:874
SWITCH ON I SWITCH OFF I SWITCH OFF I SWITCH C
DEV: DEV:
10000:0a:00.0] | |0000:0c:04.0 |
IDs: IDs: IDs:
| 10ee:0020 ||| 10b5:9056 |J
| 3300:0020 ||| 12fe:0600 |J
Driver: Driver: Driver:
| NODRIVER ||| NODRIVER |f
| |
BARs: BARs: I BARs:
| 16777215 ||| 511 |
[ 0 | 255 [
[ 0 | 65535 |}
I o |
[ o o |
\XCIe—monitorl :

»nd pciedevl
INFO

o |

X — 0O

Scan PCle Bus |

10 11 12
Dev: | Dev: Dev:
10000:04:10.0] | |0000:04:0a.0 | |0000:04:0b.0
| 10b5:8748 ||| 10b5:8748 ||| 10b5:8748
SWITCH ON ||| SWITCH OFFI SWITCH OFF ||
DEV: DEV: DEV:
| 10000:0a:00.0 | /0000:0¢:04.0
IDs: IDs: IDs:
| | 10ee:0020 ||| 10b5:9056
| | 3300:0020 ||| 12fe:0600
Driver: Driver: Driver:
| pciedev ||| NO DRIVE
| 1.6.0 [
BARs: BARs:
[ | 16777215 |||
| 0 |
| 0 |
| 0 |
| 0 |
PCle-mon 4‘ le-monitor |
BinG pciegey Bind pciegev

INFO

Scan PCle Bus

Command

x — oI
Runitl Quit II

ﬁ HELMHOLTZ
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10 11 cat /proc/pciedevsll e
. o UPCIEDEV Driver Version: 1.6

Dev: e PCle Monitor v2.0

Na-

{0000:04:10.0 e l = |
10b5:8748 Device: ]/devfdamcbpmss Browse I
SWITCH ON Bar: 0 ~|

Data Mode: 32 =
: offset: |0 Size: |4
| Mask:  |[DxFFFFFFFF shift: [0
Address:
IDs: pata: [0
I Radix: 4 Hex -, Dec -, Bin -, Ascii
I 110: Read | write | Pot | ust |
| oma: write | Pot | st |Mbrsec:[o
i
Stats: [OK ﬂ]
| ' Project Next: 14000
| 0 [ Project ID: C
] 0 | ||Project Version: 1010000
’ 0 l* Project Date: 20130109
Project Reserver: 0
| 0 | ] Project Next: FFE4
PCIe-monitor| PCI |
Bind ;.;n:a:—rt:ew:' Bin
INFO ¥
e L r r I
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The Universal PCl Express Device Driver € vt

Status

* this architecture was developed in DESY group MCS4 and till today with success is used

* the following drivers, tools and libraries are developed used

O boocs
BLM’ MTCATOOL || UTCApcielib
(O.Hensler)

DAMC2)

BN

Use only Basic Functionality

UPCIEDEV Contains Device specific part

a a P
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The Universal PCl Express Device Driver € vt

Plans

Add more functionality to the universal driver

 More PCI Express specific tasks (PCl Express Error Handling, Transaction Ordering ...)
* Hide more Linux Kernel calls in the universial driver (top level driver does not depend on
Kernel Version)

* Code cleaning, better documantation

FaYaVals
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The Universal PCl Express Device Driver 6 vt

Info

e All sources of the Drivers and Libraries are Open Source
* The source codes can be found on a DOOCS web page http://doocs.desy.de
* Go to Source Code Repository
* source/unixdriver/utca/linux/upciedev and pciedev (all others as an example)
» source/UTCApcielib

* The packages can be download from http://doocs.desy.de/pub/doocs/
* Mail doocs@desy.de
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THANK YOU
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