
Pierre Pronchery <khorben@NetBSD.org> - February 4th 2023

BSD Driver Harmony
BSD devroom - FOSDEM 2023

mailto:khorben@NetBSD.org


BSD Driver Harmony
Agenda

1. Background

2. Comparing device driver code

3. Call for collaboration


1. Driver code

2. Beyond

3. Commitee
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Background
Kind of a mess?



BSD Drivers
Rabbit hole?



DRIVER(9)              FreeBSD Kernel Developer's Manual             DRIVER(9)

NAME
     driver – structure describing a device driver

SYNOPSIS
     #include <sys/param.h>
     #include <sys/kernel.h>
     #include <sys/bus.h>
     #include <sys/module.h>

     static int foo_probe(device_t);
     static int foo_attach(device_t);
     static int foo_detach(device_t);
     static int foo_frob(device_t, int, int);
     static int foo_twiddle(device_t, char *);

     static device_method_t foo_methods[] = {
             /* Methods from the device interface */
             DEVMETHOD(device_probe,         foo_probe),
             DEVMETHOD(device_attach,        foo_attach),
             DEVMETHOD(device_detach,        foo_detach),

             /* Methods from the bogo interface */
             DEVMETHOD(bogo_frob,            foo_frob),
             DEVMETHOD(bogo_twiddle,         foo_twiddle),

             /* Terminate method list */
             DEVMETHOD_END
     };

     static driver_t foo_driver = {
             "foo",
             foo_methods,
             sizeof(struct foo_softc)
     };

     static devclass_t foo_devclass;

     DRIVER_MODULE(foo, bogo, foo_driver, foo_devclass, NULL, NULL);



DRIVER(9)                  Kernel Developer's Manual                 DRIVER(9)

NAME
     driver - description of a device driver

SYNOPSIS
     #include <sys/param.h>
     #include <sys/device.h>
     #include <sys/errno.h>

     static int
     foo_match(device_t parent, cfdata_t match, void *aux);

     static void
     foo_attach(device_t parent, device_t self, void *aux);

     static int
     foo_detach(device_t self, int flags);

     static int
     foo_activate(device_t self, enum devact act);

     […]

     CFATTACH_DECL_NEW(foo,                  /* driver name */
             sizeof(struct foo_softc),       /* size of instance data */
             foo_match,                      /* match/probe function */
             foo_attach,                     /* attach function */
             foo_detach,                     /* detach function */
             foo_activate);                  /* activate function */



obsd64$ man driver
man: No entry for driver in the manual.



Short Case Study
umb(4): USB Mobile Broadband Interface Model (MBIM)



UMB(4)                       Device Drivers Manual                      UMB(4)

NAME
     umb - USB Mobile Broadband Interface Model (MBIM)

SYNOPSIS
     umb*  at uhub?

DESCRIPTION
     The umb driver provides support for USB MBIM devices.

     MBIM devices establish connections via cellular networks such as GPRS,
     UMTS, and LTE.  They appear as a regular point-to-point network
     interface, transporting raw IP frames.

     Required configuration parameters like PIN and APN have to be set with
     ifconfig(8).  Once the SIM card has been unlocked with the correct PIN,
     it will remain in this state until the MBIM device is power-cycled.  In
     case the device is connected to an "always-on" USB port, it may be
     possible to connect to a provider without entering the PIN again even if
     the system was rebooted.

HARDWARE
     The following devices should work:

           Dell DW5821e
           Ericsson H5321gw and N5321gw
           Fibocom L831-EAU
           Medion Mobile S4222 (MediaTek OEM)
           Quectel EC25
           SIMCom SIM7600
           Sierra Wireless EM7345
           Sierra Wireless EM7455
           Sierra Wireless EM8805
           Sierra Wireless MC8305

















































You Get The Idea
Dream vs Reality

The dream: one driver API for BSD!


The reality: no chance?


Would we not all benefit? 

Alternate strategies:


• Coordinate


• Take steps to get closer?


• Communication


• Driver code



You Get The Idea
Some Possibilities: Driver Code

Different things can be done:


• Separate files:


• Constant variables


• BSD-specific vs driver-specific 
code 

• Abstraction layer:


• Function prototypes


• Variable types


• Subsystem access…



You Get The Idea
Some Possibilities: Beyond Driver Code

System databases:


• PCI & USB IDs


• Register names & values


• Driver names 

Methodology:


• Sharing Git (or Got) commits



You Get The Idea
Some Possibilities: Communication

Cross-BSD committee:


• Mailing-list: bsd-drivers@lists.EdgeBSD.org


• Instructions: https://lists.EdgeBSD.org/#bsd-drivers


• Archives: https://lists.EdgeBSD.org/bsd-drivers/


• IRC channel, regular meetings?


• Documentation? (Driver database, wiki…)


• Funding?

mailto:bsd-drivers@lists.EdgeBSD.org
https://lists.EdgeBSD.org/#bsd-drivers
https://lists.EdgeBSD.org/bsd-drivers/


Conclusion
BSD Driver Harmony

• Each BSD is its own system & community


• Userland code is very similar (POSIX!)


• Kernel drivers are more challenging but remain close


• Call for Action!


• Worth the effort?


• Like, comment, subscribe: 
Pierre Pronchery <khorben@NetBSD.org> 
On the NetBSD Foundation’s Board <board@NetBSD.org>

mailto:khorben@NetBSD.org
mailto:board@NetBSD.org

