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Hugo Fiennes: Hugo Fiennes: It's his fault!It's his fault!



"mp3mobile""mp3mobile"



Under the hoodUnder the hood



Mk1 empegCarMk1 empegCar



Under the hoodUnder the hood



Mk2 empegCarMk2 empegCar



Under the hoodUnder the hood



Bought and SoldBought and Sold



Development teamDevelopment team



Mk2a RioCarMk2a RioCar



Under the hoodUnder the hood



Noble effortNoble effort



Under the hoodUnder the hood



Software/FirmwareSoftware/Firmware

● Based off Debian 2.2 Potato (arm)

● Combination of open and closed 
source:

● closed loader, init, player
● open everything else
● full/proper GPL compliance!



Closed: initClosed: init

● init handles fsck, s/w updates
● launches player, and babysits it



Closed: playerClosed: player

● the heart of the "IP"
● plays mp3, wma, wav, flac, ogg
● manages UI: screen, buttons, remote
● elaborate "visuals"
● wma library licensed from MS
● very much a black box
● not hackable.. ?



Open: userland + kernelOpen: userland + kernel

● Two versions:
● consumer load: no userland
● developer load: bash, etc..

● Linux 2.2 Kernel, with patches
● 2.2.14-rmk5-np17-empeg55



Something done Right(tm)!Something done Right(tm)!

● closed player goes through kernel  
device drivers for just about  
everything it does..



Early hacksEarly hacks

● empeg enhancements via kernel spac

● isolated one of efforts from community
displayserver
IR translator
voladj

● no access to UI, so no integration. :(



How I got targeted by the TSAHow I got targeted by the TSA

● 2001: tech crash == bored kernel hacker

● If all UI goes through kernel, then we can  
 intercept.. no wait.. hijack the UI!

● began with simple button chords to control the  
 voladj hack

● then added a Pong game



Hijack kernelsHijack kernels

● added font rendering for in-kernel menus

● added menus

● added kitchen sink..

● currently at v496 (linear version numbering)



kftpd & khttpdkftpd & khttpd

● Christmas at the in-laws == bored  
  kernel hacker (again)

● Why in-kernel?
serial downloads to flash
no other easy-enough method for getting 
new code into the player.

● In-kernel servers == solution!



Hardware hacks, too!Hardware hacks, too!

● Illuminated buttons
● Internal fan w/thermostat
● Interface with GPS, car computer, ..
● Docking stations
● Digital audio outs (coax, optical, ..)
● Doorbell



Doorbell?Doorbell?



empegBBS.comempegBBS.com

● centre of the empeg universe

● very active discussion forums

● lots of creative, intelligent people,   
including the empeg developers



Yearly "Meets"Yearly "Meets"

developers, owners, fans
every summer in Cambridge and/or 
Amersfoort

tips, tricks, tutorials, new gadgets, 
panel discussions

lots and lots of (British!) beer



Yearly "Meets"Yearly "Meets"



Yearly "Meets"Yearly "Meets"



Yearly "Meets"Yearly "Meets"



Yearly "Meets"Yearly "Meets"



..and Hugo?..and Hugo?



DemosDemos

●  Player softwarePlayer software
●  emplodeemplode
●  emptoolemptool
●  jEmplodejEmplode
●  config.iniconfig.ini



Demos and hackingDemos and hacking

●  Hijack menuHijack menu
●  kftpdkftpd
●  khttpdkhttpd
●  ktelnetd ?ktelnetd ?



The end (until 2018)The end (until 2018)
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