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Fru i t f l i es



Kerne l s



L i fe



Laptops



Why does  suspend  no t  work?

● Drivers
● Drivers
● Kernel
● Drivers



What  happens  over  suspend?

● Stop userspace
● Suspend drivers
● Time stops
● Resume drivers
● Start userspace



What  does  a  d r ive r  have  to  do?

● Quiesce hardware
● Save state
● Put it into an appropriate power state



What  does  a  d r ive r  have  to  do?

● Power up the device
● Restore state



So  why  i s  th i s  ha rd?

After all, it's just restoring saved state



So  why  i s  th i s  ha rd?

After all, it's “just” restoring saved state



A typ ica l  PC I  d r i ve r

● pci_save_state()
● pci_set_power_state()
● pci_restore_state()



pc i _ save_s ta te

Does not save all of the PCI configuration 
registers



Why not?

Order matters



How can  I  tes t  my  d r i ve r?

echo -n 2 
>/sys/bus/pci/devices/foo/power/state

(Except somebody broke it)



But  my  d r ive r  works  fo r  me!

Not all platforms will leave the hardware in 
the same state

And yes, it's because they hate you/you do 
bad things/kittens



Not  every  dev i ce  i s  PC I

Platform drivers face much the same issue

(APIC register state, for example)



MY LAPTOP  DOESN 'T  WORK.  

Sorry.

No, really, I'm sorry.



But . . .

Oh, you'd like it to work?



B lank  sc reen  debugg ing

● CONFIG_PM_TRACE
● TRACE_DEVICE
● TRACE_RESUME
● Utterly, utterly magic



CONF IG_PM_TRACE

        echo 1 > 
/sys/power/pm_trace

        Magic number: 4:156:725
        hash matches 
drivers/base/power/resume.c:28
        hash matches device 0000:01:00.0



PM i s  ha rd .  Le t ' s  go  shopp ing

Suspend to disk generally works better

(Unfortunately)



Th i s  i sn ' t  imposs ib le

Even if some vendors try to make it as hard 
as they can

(Thanks, ATI)


